-9 2,
CHAPION

4 “" \ e - [ 1 L -
Y e Bilingual
¢

CHAMPION

Concept
King

All Formulas and Theorems | Smart Tricks

(Arithmetic & Advance Maths )

Useful For
CET, SSC, CGL, CPO, CHSL, CDS

and Other Competitive Exams

Gagan Pratap Sir



& | 5 Lakh
A

Meet the
teacher:

Gagan Pratap Sir
+ -

TS oA 31T WA A & IHE HET a7 AT HAAE | x —
TURT Target @¥aRiT Exam @t daTl i aTet BTt o fo1d 318 T s911 81

TS & |9a ¥ Quality content, Selection & 7 Wad wi&Ht § 3iiv ot 2% &1 &W
a7 o AT R E,

Toros werasy fuoer &8 auf ¥ =1 #a e Rank 1 AR g§RT U@TaT T4 afeh gt awei

=T Selection 3% UaT UX g3,

78 7d ¢ foh 79 Excise Inspector aTd &,

3T 31T 3119 Wg= SHIMT af 37T Inspector 31q !

¥
CONTACT Us: LS

Be in touch with us on:
Facebook, Telegram,Instagram, Twitter and

‘!’ CareerWill App
* * pratapgaganl23@gmail.com
FOLLOW US ON

OUR VERIFIED CHANNELS Free video Lectures

f | 5 Lakh
¥ | 4 Lakh Percenta.ge Lect.ure



https://youtu.be/qC17eb-AxHo?si=0vIYnT_HhFi8gYFL
https://youtu.be/-Iot5xlCTW8?si=9lvLBRtqzE6pd5Ju

CHASPIQN

PUBLICATION

Bilingual

ST Updated

MHTHS

Concept
RKing

All Formulas and Theorems | Smart Tricks

Arithmetic & Advance Maths

Useful For
CET, SSC, CGL, CPO, CHSL, CDS

and Other Competitive Exams

Author

Gagan Pratap Sir

Co-Author & Editor

Manvendra Singh

[ J
[




© Copyright of Publisher

No part of this publication may be re-produced, stored in a retrieval system or by any means, electronic,
mechanical, photocopying, recording, scanning, web or otherwise without the written permission of the
publisher.

Champion Publication has taken utmost precaution in publishing the book, yet if any mistake has
inadvertently creptin, the publishers shall not be responsible for the same.

Acknowledgement
Special thanks to my dear friend PRADEEP for enhancing the content by his knowledgeable
contribution and making this book more exam oriented.

Edition : 2024

. CHA&PIGN
= =
aoms * Bilingual

Concept
King

All Formulas and Theorems | Smart Tricks

(Arithmetic & Advance Maths )

Useful For

CET, BSC, CGL, CPO, CHSL, CDS
and Other Competitive Exams =

Vs

| 2V Ty T220/-

Cover Design : Divesh Kumar

Publisher & Distributor

Published by
Champion Publication (India)
For further information about the products

Jaina Extention, Dr. Mukherjee Nagar,
Delhi-110009
Contact No: +91 7351553388 (Only message)

CHAMPIQN

PUBLICATION



‘Q

Dedication to

My beloved Brother
Dharmendra for bringing
the enthusiasm in my life and
I wish the same enthusiasm
this book brings to my
students

v




Preface

The main aim of publishing this book is to spread the knowledge in the easiest way
amongst learners. There are manifold purposes of writing this book on the subject.
Basically, it caters to the needs of the candidates aspiring for competitive
examinations, and for the beginners to understand the intricacies of the subject.

It is observed that the very name of the subject, Mathematics evokes fear in the minds
of the students. Through this book an effort has been made to dispel that fear. MCQs
at the end of every unit will help the students to make a self-assessment of the
knowledge assimilated by going through the Chapters. The answers have been given
for MCQs along with explanations.

As a professional it is observed that the books in the market are providing useful
information to the students. They provide very useful multiple choice questions with
their correct answers. The inquisitive mind of the student is still left high and dry as
he is at a loss to know as to why a particular answer and why not otherwise. Through
this book, the author has made an effort to provide rationale for the solutions. The
book, therefore, meets the expectations of the students as it answers the demand and
the quest in their mind.

The book is user-friendly and provides content in a well structured manner. It
provides comprehensive and critical study of the various concepts of the subject
matter. A word or suggestion from your side may add another feather to the cap of the
subject matter of the book. The author looks forward to the comments, suggestions
and criticism from the readers. Constructive suggestions and feedback from users
would be highly appreciated, gratefully acknowledged and suitably incorporated.

Striving to serve the student community and to impart quality education.
With best wishes

Champion Publication
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Symbol

Reference
= equal to

W

not equal to

identity

14

approximately equal to

11

congruent to

approaches, ray
proportional to

Agi

less than

not less than
greater than

not greater than
less than or equal to

VoA ¢ VA

greater than or equal to
< much less than

> much greater than

0 infinity

sigma (Summation)

% percentage

4+ plus, positive

- minus, negative

3t

plus or minus

multiplication

division

therefore

since
— line segment
acute angle
perpendicular
parallel
triangle
rectangle

WDD:I—I\

square
log,a logarithm (to base b)
log a

log. aorlna

common logarithm
natural logarithm

A conjunction (and)

v disjunction (or)

B\ Gagan Pratap Sir

N >un<c ™

=

10 centimetres
10 decimetres

10 metres

10 decametres
10 hectometres

100
100
100
100
100
1 hectare

1000
1000
1000
1000
1000
1000

10 millilitres
10 centilitres
10 decilitres

10 litres

10 decalitres

10 hectolitres

&

square centimetres
square decimetres =
square metres =
square decametres
square hectometres

cubic centimetres
cubic decimetres
cubic metres =
cubic decametres
cubic hectometres =1

Conversion of Capaclty

implication
negation, equivalence, relation

quantifier

set

empty set, void set, null set

Factorial

Imaginary unit

Union

Subset of

Superset

Intersection

Subset or equal to

Mean (average)
Conversion of Units

Conversion of Length

10 millimetres (mms) 1

centimetre (cm)
decimetre (dm)
metre (m)
decametre (dam)
hectometre (hm)

I
— o =

kilometre (km)

Conversion of Area

100 square millimetres

square centimetre

square decimetre
square metre
square decametre

g

square hectometre

1 square kilometre
= 10000 square metres

Conversion of Volume

cubic millimetres

1 cubic centimetre

cubic decimetre

cubic metre
cubic decametre

— = =

cubic hectometre
cubic kilometre

1 centilitre
decilitre
litre
decalitre
hectolitre
kilolitre

CHAﬁplnNPUBLICATIDN



Symbol

Conversion of Weight Equivalents of Units
10 milligrams 1 centigram Units of Lengths

10 centigrams = 1 decigram 12 inches = 1 feet (ft) = 0.3048 metres
10 decigrams = 1 gram (g) 3 feet =1 yard (d)
10 grams = 1 decagram 1 yard = 0.9144 metres
10 decagrams = 1 hectogram 22 yards = 1 chain
10 hectograms = 1 kilogram (kg) 1 kilometre = 0.621 mile or 10° metres
100 kilograms = 1 quintal 1 mile = 1.6093 kilometres or 1760 yards
10 quintals or 1000 kg = 1 metric tonne 1 inch = 2.54 centimetres
I hectare = 2.471 acres
60 seconds = 1 minute 1 mile = 5280 feet
60 minutes = 1 hour
24 hours =1 day 1 square feet = 144 square inches
7 days = 1 week = 0.0929 square metres
15 days = 1 fortnight 1 square metre = 1.196 square yards
28, 29, 30 or 31 days = 1 month 1 square yard = 0.836 square metres
12 months = 1 year 1 square kilometre = 0.3861 square miles
365 days = 1 year = 1000 hectares
366 days = 1 leap year 1 square mile = 2.59 square kilometres
10 years = decade = 640 acres
25 years = silver jubilee 1 acre = 4840 square yards
50 years = golden jubilee = 4046.86 square metres
60 years = diamond jubilee 1 hectare = 10000 square meters
75 years = radium jubilee or

platinum jubilee
100 years = century
1000 years = 10 centuries or

1 millennium
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Geometry

< ’: < Geometry (Line & Angle) W' fom Ttwr) faif >

Line and Angle (Y@ HIUT)

R/

% Point(e): Zero dimension figure or a circle with
zero radius.
(UetEE I ST SThfa A ¥ e e uw 9|l

> Types of point/fa=< & Ua

(i) Collinear point/¥i@ fa=5

If 3 or more than 3 points lie on a line close to or

far from each other, then they are said to be
collinear.

g 31 3 9 3ifee o3 Tk @1 W TH TR & Mahe I R
feorg &1, @1 9 W@ FEAW B

Ex. Point P, Q, R, S are collinear/P, Q, R, S i@ fag 7|

P Q R S
(ii) Non-collinear point /i@ fag
In 3 or more points are not situated on a straight

line, these all point are called non-collinears
point.

Ife 3 =1 stfuer fag weh deft Yo w from &1 €, @ 3 wsht
fog ere@ foig e 2
Ex. _°

o,

« Line: (One dimension figure) line is a set of points
having only length with no ends. <e—e>

Y B (TR e eTf) Y faget w1 U wE © foad
Had AT B ¢ FTHeRT 1S 3Ad TE) e 2

» Line segment: A line with a fixed length.
N o ot TfYea g et @

Pe———0

D3

o,
8

* Ray: A line with uni-direction length. A—}.B_>
() sfee T feen e el T

» Parallel lines: two or more line that never
intersects L | M

g TR & a3 o aifuss Wl &t vk SR 1 it e
et 81 L || M

» Transversal Line : A line which intersects
(touches) two or more lines at distinct point is
called transversal lines of the given lines.
Uy Tormme T St Q= < 9 A st i STer- ST
fog W wred (T 7, & T W@ w1 s W@ weand €

D3

R

I\ Gagan Pratap Sir

L

d d

lv[l' I

AB || CD and EF is transversal line
AB || CD 3R EF U fids @ g

Qr/\E
N 1
A> eV B
N 9AS
> 7\//8 D
F

Corresponding angles / 7d &= /1 = /5, /4= /8
L2 =/6,/3=/7
Alternate Angles / T&HIT &= £3 = /5, /4 = /6
/4 + /5 =180°
/3 + £6 = 180°
Concurrent line/@wadl @1

Three or more than three lines, which pass from
a single point is called concurrent lines.

@ =1 < o erfees e, S we fag 9 g el ©, wHet
@ FHEar g

C
E F
A< >B
G H
D
Linear pair angle/ fias I o

A linear pair is a pair of adjacent angle whose
non-common sides are opposite rays.

Teh {ETE T E R0 1 7 el €, fodent 1R s
g foradia Y@ gt 2

Zx+ Zy=180°
= Linear pair angle are supplementry.

Angle: inclination between two lines is called
angle.

CHASBPIQN pusLicaTion



Geometry

FI01: T F@et & S & Fehd Hl FIU FHEd 2 Types of Angles (hIUN & W& )

ZABC =6

A
A < Acute Angle / =7 &1 — 5 ée 0° < 9 <90°
{ C

BAS

A
> Adjacent angles/ &= 0T < Right Angle / TH&HTT — | 90° AB 1 BC 6=90°
Two angles are said to be adjacent if B c

<  Obtuse Angle / Tf¥& &0 —

A D
<—Common A
1 \. 0 90°<6<180°
2 B C
C R
B <  Straight or line angle / S¥1 a1 @1 HIT -
/1 and £2 — adjacent angle. 6 = 180°
(i) They have a common vertex (vertex B) ——
1 T IvafTs v § (3 B) 0
. : % Reflex Angle / JETHIU —> S5 €
(ii) They have a common arm. (BD is common) ¢ g 7

I T & S 21 (BD 9HMI ®)
» There is one and only one line passing through
two distinct point.

Two or more line are said to be coplanar if they lie | * Complete Angle / T0 &[T — 06 = 360°
in the same plane, otherwise they are said to be
non-coplanar.

3} fafer fagetl @ et 91 Al T iR e U & e
%lﬁmﬁﬁﬁww & I 3 o A « If AB || CD then find the value of a+p+y?
o forg &, e 5% TR-GHael™ Fel Sl 2

. 3R AB || CD @ a+B+y %1 AF AG A7
% Complementary Angle : If sum of two angles is
90° then they are Complementary to each other.

F Yool afs = HO 1 M 00° B A A TH T B TH 5
B 2 v

180°<6<360°

<  Complementary Angle/ (% ) NZB 7 o+p=90°

Supplementary Angle : If sum of two angles is
180° then they are supplementary to each other.

F# ) fap o A F 1 A 180° @ A 3 T R E
T B 2

Supplementary Angles/ (595 %01) 5/, a+p=180°

% Angle Complementary Supplementary b=a+c+x
I I T . S 5
(04
43° o +90 S o
47 = LHS o+0 RHS

12° 78°—*0 5 1680

c> — D
0 90° - 6—20__5180° ¢
Supplementary angle of an angle is 90° more than Sum of angle on RHS = LHS
complementary angle. (RHS = LHS T Ivll &1 41T)
Th IV T G HI0 Gk 10  90° Afersh Bhell 2 o+d = a+0

A\ Gagan Pratap Sir @ CHA%PIDNPUBLICATIDN
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B F
< b q G
C r
D H

a:b:c=p:q:r

_a __ P
atb+c P+q+r
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% Vertically opposite / (3fdfig@ whion)

g, |
&
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Geometry

&

Types of Triangles U(Hf ®)wH)T

> YD

R/

% Atriangle is a 3-sided polygon that consists of three
edges and three vertices.

T Tt Wk 3o e sgy ® frad f fren stk A=
3 B 2l
% 3 sides, 3 vertices, 3 altitudes, 3 angles

3 9e¢, 3 39, 3 9K, 3 HU

ZA+/B+2£C=180°

1 1 1 1
Area = 2 xaxh, =§bh2 = 5Ch3 =5 x Base x
Corresponding height.
= ah = bh,= ch, = constant
111
h :h,:h = 2°b'e
Type of Triangle (1w & W)
By side By Angle
Y ft fm @ Rf ) foifer) = RF =

By side ( SST3Tl & 3MER W)
< Equilateral Triangle v&% Ui fi

Equilateral triangle has 3 equal sides, each angle
equals 60°.

TraTg s ®§ ge w01 60° 7 dHl o THM Bl 2
« Isosceles Triangle v (/ufisH i

two equal sides / & T ﬂﬁ'l‘i
two angle same / 3 IV TAE

I\ Gagan Pratap Sir

Scalene Triangle Seeg Ui ff

/X
B (©

a
three unequal sides / @ 3TEAME o0

three unequal angles / T TEAME w01
LA#/B#/C & azb#c

By Angle (RIUTl & YR T)
Acute Angle Triangle vea : @) fafeg i ff

A

All three angles < 90° / Tl &I < 90°
Right Angle Triangle v& ) fafe® ff
A

B C
One angle is 90°. /B = 90° and ZA + ZC =90°
Obtuse Angle Triangle & (v ) &) fafeg i fi

C
j One angle > 90° / T& &0 > 90°
A B

Let /B = largest angle / 911 /B = ¥a¥ €l &0l

. side AC = b = largest side
Tl AC = b = T8 9T =T
Let ZC = smallest angle (AM £C = ¥d Bl HI07)
. side AB = ¢ = smallest side
S AB = ¢ = Ha9 B sl
Inequality of triangle =€) ﬁ oh) S (. ) fia

The triangle inequality states that for any triangle
the sum of the lengths of any two sides must be
greater than the length of the remaining side.

ISt ST St € for el ot Brqe & fag ferdt off <
STI3Tl ST TaTE T AN T ST 1 g o Ao A1 =feUl

CHAéplnNPUBLICATIDN



Conditions for formation of triangle:

A
/X
BM—F—C

|b—c| <a<b+c

|]a—c| < b < atc

|la-b| <c<a+b

Eg— 4,9, 15 Anot possible / 545 @%@ 72 .- 4+9 < 15
5, 10, 15 A not possible / 545 998 72l -» 5+ 10=15
7,12, 15 A is possible / f515s @9 8 - 7+12> 15

OR7+15>120R 12+ 15>7
A

/X
B——F—C

1. Sum of any two sides is always greater than 3rd
side.
fopegl oft < gemen 1 A eHwn A o @ 9 g B
atb >c
b+c>a
cta>b

2. Difference of any two sides is always less than
3rd side.
o=l T gometl o1 iR Tad FHd g1 | HH B 2
=>b>c-a
=b>a-c
= .. |c-a| <b<c+ta

% If 10, 17, x are sides of a A, x - integer
Then 7 < x< 27
L x—> 18,9, 10, .... 26}
x . =8, x =26
X, = 19 values possible / 19 A ¥99
- 19 A's possible / 19 59w Hua 21
Possible values of x = 2xsmall side -1
= 2x10-1=19
X & GIfed A = 2xBE g -1 = 2x10-1 = 19

Relation between 3 sides of Triangle
(Pragst @t 3 syt & fter Heie)
I Acute Angle Triangle & : &) fafeg S fi
A
b C
C A B
I\ Gagan Pratap Sir

Geometry

ZC = largest / ~C = 999 I &HIU
side c = largest / s ¢ = ¥aH Tl
c? < a?+b?

II. Right Angle Triangle ve= ) fafegH ff
A
b C
ch——p
£C = largest / £C = Ta8 I 10
side ¢ = largest / 95T ¢ = a9 agI
c2 = a2+ b2
III. Obtuse Angle Triangle e (v ) ) fafeH ff
A
&
C™——F—B
£C = largest / £C = Ta¥ I 10
side ¢ = largest / ST ¢ = a9 agI
c?>a?+b?
% sides of triangle : 11.7, 16.9, 23.4. which type of A
it is?
fr9qst &6t s ¢ 11.7, 16.9, 23.4. 78 fh¥ YR 1 A ©?
Take ratio of sides 11.7 : 16.9 : 23.4
9 : 13 :18
182> 92 + 132 A is obtuse angle triangle.
Pythagoras Triplets (UEarIE Fr7oT/fires )
%o A
c b
B & C
b2= 2+ a2
(3,4,5), (5,12,13), (7,24,25),
(8,15,17), (9,40,41), (11,60,61),
(12,35,37), (16,63,65),  (13,84,85),
(20,21,29), (28,45,53),  (33,56,65),
(39,80,89), (36,77,85), (65, 72, 97),
(20,99, 101)
multiplication and division on these triplets will
also result in triplets.
T T3 W o iR W o aRomm it B g
(5,12, 13) _x2_, (10, 24, 26)
(3,4,5) - (6,8,10), (9,12,15), (12,16,20), (15,20,25)
Ex: 1>

o

CHASBPIQN pusLicaTion



7 24 25

=2 =2 \L+2
35 12 12.5=3.5.3, 123, 12.5/3
Ex: 2>
14 \2
V32422 =13
21
@*2 @*3 @*Ji3 =713
Ex: 3>
5 —> 6x7 x7 x3 = 6:/7 x[21
—>6\/7><3

3rd side = 6./7 x/21-9 = 6 /7 x {12 = 1221
Ex: 4

? 9.6 : 18
9.6 : 1.2
) 8 :15 :17 _x12  20.4
18
% Exterior angle is equal to sum of opposite interior

angles.
aTedt 1ol foadia eriafter vl & 4N & SR 2|
A+B+C = 180°
A+B=180°-C

A

exterior angle at vertex C
e

= C

sum of all exterior angles = 360°

[ STEd ShIvN T AT = 360°

Angle Bisector (shIUT fguTeTes )

BE — exterior angle bisector of ZABC
BE — ZABC 1 ST&l %Ivl FH{gHSh

20 + 26 =180°

o+ = 90° = ZEBD

.. Angle between internal angle bisector and
external angle bisector of an angle is 90°.

fefelt 1T o SRR ShITT WHIGHTSTR 31X SRl hivT HHiGHTSTh
% S 1 01 90° Tl Bl

BD is interior angle bisector of ZABC

BD, /ABC 1 3TaRe &0 Gogee ©

I\ Gagan Pratap Sir

Geometry

Vertically Opposite Angle wer=figfaf vie) fail

D A
0
180-0(X)180-6
0
B C

Some other properties &) o ISl

o

B Y
a+pty = 3x360° — 180° = 900°

0, +6,=180°+ ZA

If angles of a A are in A.P., middle angle is always
60°/ (A A = o1 HHieR SO | €, & weA o e 60°
e 2)

(a—d), a, (a+d)

.. a—d+ata+d = 180°

3a = 180°
a=60°
LA+ ZC = 120° & 4B = 60°
/A /B yA®

2 2 2
60°-  60° 60°*

D_ aC
AQ

B
N

/B (internal / #7d{&#) = 360° — (x+y+2)
/B (external / &) = x°+y°+z°

x°=36°+21°+19°=76°

CHASPIQN usLication



— o
Xty =a
— o
x,*y,=b

X, + X, ty,ty, = atb

xty = atb
Altitude / Height / Perpendicular

~ T U T s Ug T

The perpendicular drawn from the vertex of the
triangle to the opposite side.

s & Y 9 faudia fen # @i=n wn el

A A

B D © C

A line that splits an angle into two equal angles.

T @ S T HI0 F 3 SR FON § fasfea w2l
A
AN

B D ©

AD is the angle bisector of /BAC, BD and DC need
not be equal
AD, /BAC 1 iU THfgHS & 31k BD, DC T SRR &H1
AR T 2

Median ( ATfeaanT )

Line drawn from a vertex to opposite side which
divides the opposite side into equal parts.

e e e ey e ey T T
O 9§ fasfea &t 2

A

B D ©

AD is the median of side BC. / AD s BC &1 #lfezei ©
BD =DC

Perpendicular bisector ( ¥ia fgursies )

o,
°n

A Perpendicular bisector is a line that bisects a
line segment in two equal parts and makes an
angle of 90° at the point of intersection.

e GHGHISTR Teh &1 © S Ueh Wl W i q se’ 9 |
fawifera et © 3R wfdesed fog W 90° 1 *Iv &l 2|

I\ Gagan Pratap Sir

Geometry

O = circumcentre / &=

R/
0.0

O

Cevian — Any line which joins vertex to opposite
side.

Y@T: > FE o T S 9 T faada gen @ Sed €

A = Position of cevian

B D E C

AD, AE are cevians / AD, AE )(80U: ©

A ABC is scalene A/ A ABC faumarg A ©
A

B =

D E F
AC > AB
4B >«C
1 AD will be near to largest among /B and ZC i.e
angle /B and far from small angle #C.

L AD, /B 3R £C v | ¥ o 98 /B & f7ehe 81 3K
B &0 £C W T B

AE — Angle bisector of ZA

AE — ZA 1 &0 fgasieh

AF — median i.e. BF = FC

AF — Hifegert It BF = FC

AD - Altitude / AD —» 415

AE — Angle bisector of ZA

AE — /A 1 &0 fg9seh

ZA
/DAE = o 90° + /B
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ZA /A /B LC+

A_A+4_B+L_C—900
2 2 2
_4B_4LC_sB-C
2 2 2
A+B+C = 180°
A
. /2 c/ o

ZB+/C _180° - ZA

/A =180° - (/B + £C) =

2 2
/B+~/C
i =150 (B22€)
. (180°—4A) . /A
= 180° - 2 =90° + 7

ZA
.. £ZBIC =90° + 2

A

ZA
/BIC =90° + —

2

ZA
ZBOC =90° - 2

AIO will be a straight line and bisect angle A.
AIO T Tieft 3@ iR wiv A fgenfsa =i

/BIC + /BOC = 180°

BICO will be a cyclic quadrilateral.

BICO T& Fehid g4l 8

I\ Gagan Pratap Sir

Geometry

ZA
/ZBOC = 90° - 2

ZA = 2(90°-«£BOC)
“ In any quadrilateral bisector of ZA & /B meet at P.
ot =S & ZA 9 /B & GGy P W e 2

/C+./D
/APB =
2
o [é+Ej
ZAPB=180°- |5+t
4APB-9+2
~ 3 9

/A + /B + £ZC + «D = 360°

/A /B «ZC «D 360°
et ==+ ==
2 2 2 2 2

=180°

Ee NN
180° — 2 2 —§+§

Bisector of ZC and #D meet at R
/A+ /B
2
/P + /R = 180°
S+ £Q=180°
- D PQRS will be a cyclic quadrilateral.

. ZDRC =

PQRS & =hia agyst gl
DS A
S E
2 7
D
B C F
/BEC = A
2
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Geometry

Area side properties A(F T = fegffir-

)

Area of triangle (ﬁ[‘{ﬁ HT AT )

1
% Areaof A= 5 x base x height

A HETHRA = — x IMUR x HAE
A
A En
S = 2
B——C

Area of A = \/s(s -a)(s-b)(s-c)
% In any AABC, AD 1 BC

A
B || A\ C
D

AB? + OC? = OB? + AC?
O is any point on altitude / O S=1E W &iE fag §

Sine Rule (=1 f7am)

< A
© b
h
B D a C

a _ b _c
sinA sinB sinC
a:b:c = KsinA : KsinB : KsinC
a:b:c = sinA : sinB : sinC

= K (constant)

1
Area of AABC =5 x base X height
1
Area of A= 5 xaxh

xaxcsinB

N |~

h
sinB = Z: h = CsinB

I\ Gagan Pratap Sir

h
sinC = E:> h = bsinC

b
sinC sinB

CsinB = bsinC =

1 1 1
.. A =—acsinB =— absinC = 2 bcsinA

2 2
Side-Angle ratio of some triangles
(3 T &1 geT-=ir 3T )

90°
e
sides = 1: 1: J2
B
60°
a C
B 30°
C b =
a:b:c = sin30° : sin60° : sin90°

5
B

N |~

a:b:c=1:/3:2
B

75°

15°

C b A

—a:b:c=/3-1: /3+1:2 /3
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C

b 1200\

30° :
A — S0\

=a:b:c=1:1: 3

Cosine Rule (&< ram)

%o A

*

B — c

b? + c?-a?

COSA = = a? = b?+c? —2bc.cosA
2bc
2 4 g2 12
cosB SR = b? = a?+c? —2accosB
2ca
2 L p2_ 2
cosC SEEE = ¢? = a?>+b? —2abcosC
2ab
Stewarts Theorem ( &2 UHd )
oo C
a b
* C=m+n
B i = A
< C >

a’n+b’m=x’c+mnc

In isosceles triangle a = b
a’n+a’m = x*’c + mnc
a’(m+n) = c(x*+mn)

a? = x*+mn

xX?’=a?-mn
nterior Angie bisector eorem
( ATAfeR hIUT FHIGHTSTR THT )
. A AB_BD
: AC DC
0|0
B 3 C

I\ Gagan Pratap Sir

Geometr
Length of Angle bisector (IUT T i &g )

% CD is angle bisector of Z/BCA
CD, /BCA %1 &Ivl Gufgei &

(@
a b
x
B m D n A
<€ C >
X?>=ab - mn
Exterior Angle bisector theorem
(STET SRIUT TUfgTSTeR WA )

0 4N\180-0
B D C
1 .
ArAADB_ 5><AD><BD><sm9 _@
ArAADC 1 - DC

5 XADxDCxsin(180 -0)

-, 79 ratio ¥ cevian base &I divide &, Area
3G ratio ® divide g
If AD is median BD = DC
.. Ar AADB = Ar AADC
XX C D SS

55
Cd

A B
Ar AABC = Ar AABD AB| CD

If AB || CD, same parallel line % &< same base ™
4 A I Area SRR FIdT T

CHAéplnNPUBLICATIDN



< <’_—-': < Similarity of triangles ad i =)= BT H~) >

Geometry

Similarity of triangles : Two triangles are similar
if they have the same ratio of corresponding sides
and equal pair of corresponding angles.

F Tt fop)=m, wafweR] Bye gaey e € 9 S o
STl T U THME B SR G IO T T GHA e

Similarity of triangles : size may be different
but shape should be same.

& fopvr, wefan HT & fawfs ) veE () 7 HR
= s v

Conditions of Similarity (¥H&Yd &I ) :-
A-A (Angle-Angle) (SUT-h107)
AABC ~ APQR

A P
S-S-S(Side-Side-Side) (ST ST 951)
AB =PQ, BC=QR, AC=PR

A P
B//m\\c q//m\\R

S-A-S(Side-Angle-Side) ( SIS~ 01-4sT)
/B=,Q AB=PQ, QR=BC

A 2
B//::\C q/(/::\R

I\ Gagan Pratap Sir

”oe

If two angle is same in a triangle then third angle
will be similar.

g weh 1St | < 0 qEE € Al e i o T g

ZA = 4Dj| corresponding

4B =ZE | Angles
D
4
.50"
A70° 60X

ZC=/F
sides opposite to corresponding angles is called

A
50°
70° 609 E
B ©
corresponding sides.
TG I ! TG S8 HTd G heard 2
AABC ~ ADEF

F

_BC_AC_AB
""EF DF DE
In similar triangle ratio of each corresponding
length is equal.

ey SIe § Wedsh WA oS b1 STUd SXe el €l

(Property)

BC _AC _AB _h, Anglebisector] medianl
EF DF DE h, Anglebisector2 median?2

1, _R, perimeterof AABC
r, R,  perimeterof ADEF

1

7xBth1 2 2 2
Areaof AABC 2 BC AC AB
AreaofADEF_%xEFxhz “(er) ~(DF) “(DE

= Ratio of square of corresponding length.

Hq TE & a9 HT AU

Thales Theorem ( 99 oY)

If a line (DE) is drawn parallel to one side (BC) of
triangle then it will divide other two sides in the
same ratio. Hence AD : DB = AE : EC

g H19s 1 T e (BC) & IHI@R U WM (DE) Gt Sy

e T X S 1 FHE A § fawiisa S o1
AD :DB=AE: EC
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DE | BC

B

AADE ~ AABC
AD AE DE

AB AC BC
IfAD : DB = 8:5

area AADE 8 64

then A AABC 132 169

ArAADE _ 64 _ 64
ArDECB 169-64 105

Convergence of thales theorem
oy vep) fem( @ =
If D & E two points on AB and AC such that

AD_AE  en DE || BC
DB EC hen DE|

Mid point theorem ( W&z foig wo=r)

The line segment in a triangle joining the mid
points of two sides of triangle will be parallel to its
third side and is also half of the length of third
side.

By &t ] et & A2 fogetl i faam A Weres 36
G T o THIR B AR G ST HT A HT A < Fm

B > C
D, E - mid points, AD = DB & AE = EC
DE || BC

AADE ~AABC,

Ar AADE : Ar AABC=1:4

Ar AADE : Ar [ DECB=1:3
Convergence of mid point theorem
., g ) fm( & =

If D is mid point of AB and DE || BC then E will be
mid point of AC.

I\ Gagan Pratap Sir

Geometry

7fg D, AB %1 5eA i € iR DE || BC € @ E, AC &1 7&q

fg srm

Similar figures (GUEY SMHIaAT )

*

90-6 90-0

90-0 0
0 90-0 0

A = common

ABC = ADE = 0 (given)

~. 3rd angle will also be equal / T 0T+ TR SN
.. AABC ~ AADE

If we make a right angle triangle in an right angle
triangle then big and small right triangle are
always similar.

g B0 Teoh qHHI0 B9 § T qHhI0 B 79 © a9
3R BRI THhIv e TU9M IHEY B €

AABC ~ AEDC

0

B D C

ZC = common

/A = Z/ADC = 6 (given)

. 3rd angle will be equal ZABC = Z/DAC
~. AABC ~ ADAC

CHASBPIQN pusLicaTion



AB| CD
AAOB ~ ACOD

h _10
h, 14
h :h =5:7

Al

(@)
Ay
A B
I\ Gagan Pratap Sir

Geometry
AO A A,

OC A, A,

AxA,=A XA,
Al_A4

A3 A2

A, A,, A, and A, are the areas of respective
triangles.

A, A, A, and A, FH: TS & &oThe €|
Proof:-

D c

Y

A > B
x and y is the heights of triangles.

1
Area of A = 2 x Base x height

1

Area of triangle A, = 3 x AO x x ...(1)
, 1

Area of triangle A, = 5 xOC x y ...(2)
. 1

Area of triangle A, = 5 x CO x x ...(3)
) 1

Area of triangle A, =5 x AO x y ...(4)

2
Multiply eq (1) and eq (2)

1 1
A xA = (EXAOxxJ(EX COxyj
By commutative property

2 xCOx x 1 x AO x
A XA, = 5 5 Yy

A xA,=A ,xA, Hence proved
Alternatively:-

[ sin (180° — 6) = sing]

CHASPIQN usLication



1
A, =5><a><b sin6
_1 3
AQ—EXCdemG
_1 3
A3—§><b><cs1n6

1
A4=5><a><dsin6

[Multiply eq. (1) and (2) or (3) and (4)]

1 1
2 x abed sin®0 = > x abcd sin?0

A xA,=A xA, Hence proved

In a trapezium ( T A9 aqus ¥ )

<> D, > C

7

o

o O

\ %

A B
Ar A ADB = Ar A ACB

Common Area = A AOB
AAOB ~ ACOD
.. Ar AAOD = Ar ABOC

Enen
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Bilingual

Complete

CLASSNOTES

Geometry

(In a trapezium the triangle formed on non-parallel

(o T T, S e W A

Medial Triangle ( #&d <Rl ﬁga)

@

...(1) sides have equal area)
KxK=axb
..(3) K= Jab
...(4) % A
P,
= R
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P, Q, R are mid points / P, Q, R 5&7 faig &

1
Perimeter of A PQR = 5 x perimeter of AABC

1
Area of A PQR = y x Area of AABC

il INDEX B

| GEOMETRY [ |

Whasirma Misiowa =y snom 7] BI2EL
Helght ang Dhtance [ o o) BILEM

Parmustation snd Combination [T

T | AN
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Geometry

<

| ":;-< Congruency of triangle W(Fff =) =wmzleg F >

Congruency of triangle (s &t waiTHwar )

% Two triangles are called congruent if all three
corresponding sides are equal and all the three
corresponding angles are equal.

T s wafTa weamd 2 af di= S e SR @ SR
A | IO e B

“ Congruency of triangle — size and shape is same
AABC = ADEF
IS 1 FATTEHA — 6N o AHid q0H Bl B

AABC = ADEF

A D

Condition of congruency ( HATEHAT Rt 9T )

(i) SSS (side-side-side) » Corresponding sides are
equal.

sssa fi fir ff i ff ¥ o> o ot SR =)

A D

(ii) SAS (side-angle-side) —» Two side and angle
between them is equal.

sasa f £)felt f T o> @ 9o oiR o e &1 wim
T Bl B

A D

(iii) ASA (Angle-side-angle) » Two angle and side
between them is equal.

ASA @) fafft ff fir) foif &> 1 107 1R 726 = *T o0
TR Bl 2

A D

I\ Gagan Pratap Sir

(iv) RHS (Right angle-hypotenuse-side) —
RHS#g, ) fafn) afeefi T =

A D
B CE F
AADB = AADC

AD —> 1 angle bisector of ZA / AD — &I &1 | fgersis
AD — Median (Hfezent)

AD — | bisector of BC
AD — All 4 centres lie on AD.

h # B

iC

i<— | bisector of AB
APCA = APCB
PA =PB
P is any point

Mass point geometry ( gem™ foig womfufa)

oo € [ > € L >
v A y
m, ) m,
Center of mass(Se7HH &)
mlll = m212
m, _1
m, [

€«<—5Sm—> €— 7.20—>
J A !
48 kg x kg

Find x="?
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Geometry

48 7.2 100
22 == - A
x5 =X 3 kg = 33.3 kg
<€ 7.8 m > F E
L L
\ A y 0
Find [ b
m — 45 : 72 AF BD CE
il et e, |
S : 8 FB DC EA
= 8 : 5 OD OE OF _
1x0.6 AD BE  CF
+em A0 BO CO_
13 _x06 7.8 OD OE OF

Ceva's Theorem ( HaT ol AT )
% In AABC, AD, BE and CF are the cevians i.e. any
line from vertex to opposite side.

15t ABC ®, AD, BE 3iR CF shfe# € ot 3id @ foada
ol R HIE &l

Chapter Wi {2 Bilingual

ssc cGlMains

Mathematlcs

Useful For
CET, SSC, CGL, CPO, CHSL, CDS
and Other Competitive Exams

Previous Year Papers

2010 to 2021-22

AII'Latest TCS Questions asked in SSC Exams fill Sept. 2022 l

Chapter - Wish

With Detailed Solution & Smart Tricks

SSC CGL Tier 1-Tier 2, SSCCPO,
SSC CHSL, SSC MTS, Selection Post

Gagan Pratap Sir
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Geometry

Centre of Triangle W(Ff H) )

)

&

. Centres of Triangle

Incentre Orthocentre
1) (H)
Centroid

Circumcentre
Q)

(@]
Incentre (I) ( 3<% )

“ Incentre is the intersection point of all three
internal angle bisectors of AABC.

A< AABC & | o A(dfeh <hI0l WHIGHSIRT <kl

Centre of incircle is called incentre and its radius
is called inradius (r)
ST h hX H SAHS ST TRT 521 I A0 (1) Fal
S @

« Incentre always lies inside the triangle.
Iy TN Bqs & 37ex feord gan B

% Incentre is equidistant from all three sides of
triangle.

HaF= st & A IR ¥ Tugwy 2

P is any point on angle bisector of ZAOB

I\ Gagan Pratap Sir

P, ZAOB & v fgureis W &g fag 2
PR = PQ
% ID=1IE =IF = r, AADI = AAFI

ZA
%  «ZBIC=90°+ —

2
/B
ZAIC = 90° + N
£C
ZAIB = 90° + >
a+b+c . .
% In AABC — 5 - Semi-perimeter (s)
.. Area AABC=A=1rxs
A
r=—
S
. Area
Inradius = Semiperimeter

AABC = ABIC + AAIC + AAIB (Area)

1 1 b 1 (a+b+cj
= —ar+ — +—= = — K | =
A 2ar 5 r 201‘ r 2 rxs

< If altitudes h, h), h, are given then

Ifg %9E h, h, h, & T & @

(Result)

B
Al _b+c
1D a
Bl _c+a
IE b
CI _a+b
IF c
Proof:-
In AACD E—A_C—L 7
n "ID CD CD (1)
In AABC. 2B _BD
. ’ AC CD
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Geometry

g _LEo .- P+B-H
b C 2
P-r+B-r=H
b BD +CD —or =
Add 1 both side = —— === P+B-2r=H
c D P+B-H

. b+c _ Al 5 T
From eq. (i) = d ID Distance between orthocentre and incentre = OI
In ABAE Bl AB C (i) = /2r
n ' TR AR AR ... (il o o

£ AE  AE Tass 3R 3TqHR & " F1 g = Ol = [Br

BC EC . . .
In ABAC, — =— Slde?s rftrlplet) lfadlus (r)

AB AR ST, (TgUeie) 501 (1)

+ b _
Add 1 both side = — = -2 (3,4, 5) r=1
— (3k, 4k, 5k) r=k
R (39,52,65)  r=13
b AC For equilateral Triangle (T7ag s & fow)
F 11 a + c - E 0:0
rom eq. (ii) = b =
acpp C1_BC_a
n * IF_BF BF ...(iii)
then ACAB BC _AF
e * AC BF

Add 1 both side

b+ta ¢ b+a a

a ﬁj ¢ BF Point (f9%) =1, O, G, H (lie at same place P)
. b+a CI AP=R,PD=r
From eq. (iii), “F 5
o h = AD = —a
0‘0 2
3 .2
_A_ g% & __h
r= g 3721 =>Tr= 2/3 s = 3
2
ro2h_a
- V3
R _2| Areaofcircumcircle 4
r 1|’ Area of incircle 1
PA = PB
AAOP = ABOP £ A

In right angle triangle (FH&IUT st o)

S=x+y+z

4 § Area of (A) AABC = /(x+y + 2z) xyz
! A Jyzlxty*a) [ xyz
r=— =~~~ St=,| -~
Orthocentre s (x+y+z) (x+y+z)

A\ Gagan Pratap Sir CHA&PlnNPUBUCATloN




In any quadrilateral ( fdt oqss @)

L 1-sin6

T, 1+sin®

In an Equilateral Triangle (HWaTg s )
A

: 302 § 30°
R
I e

B (©
1L
2
1+l

2

r o 1-sin 30° _
R 1+sin30°

L
3

r 1 Area small circle

"R 3 Area large circle

% A circle is inscribed in AABC. Three tangents PQ,
RS and TU are drawn of this circle PQ || AB, RS ||
AC and TU || BC. Three other incircles are also
drawn as shown in figure find correct relation?
Tk Fa BIS ABC & 31X o141 741 1 39 9 i die wagt
Y@@ PQ, RS, 3R TU 36 YR @il St © T PQ || AB,
RS || AC 3R TU || BC @ @9 sifaitem em=i: ga @<l =
2 o fo o gwife 7w B1 9t ey R

I\ Gagan Pratap Sir

L
9

o,
°n

Geometry
Find relation between r, r, r,, 1,?

r,r,r, r,® s ¥ 6 Hie?

I'= 0T, +5LI, +451

A

«—p—>0

/
a

B€<—b—>D ©

Bl = [apb= 2r

r = radius of AABC

Bl Jab
2T 2

In Any Triangle ( f&et fremior o)

DE ||BC

DI = DB, IE=EC

ABDI and ACEI are isosceles triangles.
I = Incentre (I)

DE =BD + EC
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Geometry

' '_:;'< Circumcentre and Orthocentre T )ge ek ™ )5 >

<

Circumcentre ( Ufieg)

®,

« Intersection point of all 3 perpendicular bisectors.

[t 3 T gAfgyTSIRl @1 Ufasesd a3

Circumcircle

“ Centre of circumcircle is called circumcentre (O)
UReT &% H% I RS (O) el Sl &

« Radius of circumcircle is called circumradius (R)
R w1 a1 =i aRfea1 (R) el S 2|

“ O is equidistant from all 3 vertex of AABC
O, AABC & @i 3 3fiieil & wwgwey @

% OA=0B=0C=R

»  Circumcentre may lie inside, outside or on the A.

IReh= ST, WY A1 s W feerd @ wehen @)

“ O is the intersection point of all 3 | bisectors of
sides

O |eft 3 1 qeIeAi & WHGHIS 1 Uiiesed fag ©
% /BOC=2/A; ZAOB = 2/C; /AOC = 2/B

KD

ZBOC=20+2a=2(0+a)=2£A

I\ Gagan Pratap Sir

< Circumradius (R) 5l (FUTR)

X
R= 2sin6
a b [¢
R= 2sinA = 2sinB =~ 2sinC
a b c
sinA = sinB = sinC = 2R

. 1 . . A
Area of triangle (A) = 5 bc sin A = sin A = e
CR= a R = abc A= abc
~R= 2><2—A:> = A OFAT Lp

bc

Position of circumcentre (URehg ol feerfa)
A. Acute angle triangle (Inside the A) :
o' %) g/ | AR | &

OA=0B=0C=R
O = Circumcentre / &=

CHA%PIDNPUBLICATIDN



Right angle triangle (Mid point of hypotenuse):-
7 ) fefgFRft o ) sfer) fep eoeguelt

L L a
A R O~ 'R

Circum centre

B

OA=0B=0C=R

AB
AB = Hypotenuse / &7, R = 2
20 + 2a. = 180°
0+ a=90°
R = Hypotenuse = H
2 2
G—>Centroid

Orthocentre

BO = R = distance between orthocentre and
circumcentre = median of hypotenuse =

H
shortest median = 2

BO = R = @ &= 3R U= & == &1 g = Hof
qifegen] = Gad SISt AfHehT =

BG:GO=2:1

GO —» distance between centroid and
; oo R_H

circumcentre = 3" 6

GO — &= IR IRH=S & e H gl = — =

Example T sif &
A
O
41
o
I

B

40 C

I\ Gagan Pratap Sir

Geometry

41
R=—=20.5cm

2

9+40-41
r= N =4 cm

BI (Distance between orthocentre and incentre)
=r/2 =42 cm

BI (T 3N <= & o &1 ) = =
Distance between orthocentre and circumcentre
= BO=R=20.5

weshy SR Uy % o= 1 90 = BO = R = 20.5

BG (Distance between orthocentre and centroid)

BG (o= SR Fssh A=A HI ) = - = =
et

Obtuse angle triangle (Outside triangle)
(v ) %) fafR T & /) i

W ]
B————°C

For any triangle distance between incentre and
circumcentre (d)

ol oft YR % B o ofa:% ok ufex & o= i (d)
d= /R2-2R'r

Where / 7@l

R — Circumradius / 9=

r — Inradius / 21d:=

d > zero
L~ RP-2Rr>0 =R?*>2Rr = R >2r

R
22
r

R
5.
r min

Ex. > r=6,R=11.2 cm, find area of A

G

R
?2 2 Here < 2 ; No A is possible.

.. Area cannot be determined.

(St fruifd 78 fFen <1 9 ©)
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Geometry

Orthocentre ( &g ) .

% Orthocentre (H) is intersection point of all there
altitude of a A and may lie inside, upon and outside
the A.

e (H) A 1 |t S o1 e fag © 3R 78 A % 37t
R A1 I W TR 7wl 7

A
B C
C b
h AH x HD = BH x HE = CH x HF
h 2\ E
F 3
H AAHE ~ ABHD
! AH _ HE
B lD-l C BH HD
a = AH x HD = BH x HE
) ) ) < Position of orthocentre 7- 71 ) &) WHEef(T
Area AABC = 5 ah = Eth =3 ch, A. Acute angle triangle:- Always inside the
L - bh " triangle
= = =2 xA = Constant .
ah, ,=Ch, =2 rea onstan A )Wﬁ W“’Eﬁﬁ m)iﬁl,ﬁ wﬁ-m
h :h :h = 1,11 B. Right angle triangle (On 90° vertex):
thythy g =g §
a b e B.w )T ft swoo whgfwr 1
< AB+BC+ CA > AD + BE + CF;
AB > AD, BC > BE, AC > CF A
AB + BC + AC > AD + BE + CF
% /BHC = 180° - ZA
ZAHC = 180° - 2B O —> Circumcentre
ZAHB = 180° — £ZC
In Quad AFHE
/F = Z/E = 90° each B
ZA + /ZH=180° Orthocentre
- mHC - 180° - A S
” - - ) 7, erie, ) OB = Distance between orthocentre and
< H — Orthocentre St ™ ) & -
O - Circumcentre &l )& circumcentre =R = —

OB = =5 3R U&= & o™ %1 g =R =

% Obtuse angle triangle (Outside triangle):-

A(x) ) FfgR Rt wmER D

A

ZAOC = (90 — 0) x 2 = 180 — 20
ZOAC = ZOCA = 0
../BAH = ZOAC

(Orthocentre)

A\ Gagan Pratap Sir CHA%PIDNPUBLICATIDN




Euler's line (I& &t @)

®,

% In any triangle H, G, O always in a straight line

fodt ot 5199 # H, G, O T8z T Hielt @ | =i

A
AE = median
G
O
1
B ) C
Midpoint of BC.
AE = median
E is mid point of BC.
HG _2
GO 1
AAHG ~ AEOG

HG _2 _AH
GO 1 OE
<+ Ifh, h,, h, are 3 altitudes of a triangle
Ff< h, h,, h, T 59 & 3 vl g

1 1 1
A=§ah1=§bh2=ach3
24 24 o
a-= hl,b_ h2,c_ h3

©
B

la-b | <c<|a+b|

2A  2A

h, h,

2A
<|—l<
h3

2A  2A
—_— + —_—
h, h,

I\ Gagan Pratap Sir @

Geometry

AAEF ~ AABC

Interior angle of a cyclic quadrilateral is equal to
the opposite exterior angle.

Toh1d IgYS 1 STaRkes wiv1 faudia Sed HIvr & TER Bl
2

VA i i
D
a

n circle of equal radii r are made on side 'BC'.
TM 591 r a1l n 99 'BC' Yo W ST T 2

Area A ABC

I'= s+(n-1)h

s = semi-perimeter /¥ ‘Hio &

CHASBPIQN pusLicaTion
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0.0

Geometry

Centroid (3dU

Centroid (T &T

Centroid is the intersection point of all 3 medians
of triangle.

T R FdsEE HE TrA()T BEieg

Median divides the triangle into two equal areas.

i TERA T TR o g TR 1 7 e

Centroid always lies inside the triangle.

3 i weveE 11 v

6 triangle made by 3 medians have equal area.

3oEEm TenperTaeR TR AR T YT © e

1
Area of each triangle = s Area of AABC

1
Area AAGC = Area AAGB = Area A BGC = 3 Area
AABC

©)
B @
Centroid always divides median in the ratio 2 : 1.

3 TediEiE W TR 19w T s 11 B

E
I C
AG _BG_CG_2
GD GE GF 1
I\ Gagan Pratap Sir

A
2
© ¢
\Centroid
@ 1
B D
2
AG = 3 AD
GD = 1 AD
3

Apollonius theorem (3 ®H o= g UT

®,

% To find length of median.

diE T ETEENT ¥ TET
A

0.N180-0

B:fD: C

cos (180°-6) = —cos 6

AB? + AC?= 2 (AD"’ + Bf}
= AB?+ AC? = 2 (AD? + BD?
= AB? + AC? = 2 (AD? + CD?)
Proof:-
cos (180°- 0) = —cosH
AB? = AD? + BD?-2AD . BD cos6
AC?=AD? + CD? + 2AD . CD cosb
AB? + AC? = 2 AD? + BD? + CD?
AB? + AC? = 2 (AD? + BD?)

(as BD = CD)

o A

CHA%PIDNPUBLICATIDN



2
AB? + AC? =2 [AD2 + Bf ]
4

2
AB? + BC? = 2 (BEQ +£j

2
AC? + BC? = 2 [CFQ +%]

2

B
2 (AB? + BC? + AC?) = 2AD? + c

2
2CF? + AB

3 (AB? + BC? + CA?) = 4 (AD? + BE? + CF?)

AB? + BC? + CA?
AD? + BE? + CF?

il
3

< AB+BC+CA <i
AD+BE+CF 3

< A
B C
GB + GC > BC
GA + GC > AC
AG + BG > AB
2
AG = 3 AD
2
BG= 3 BE
CG = Z CF
3

2 (AG + BG + CG) > AB + BC + CA

2
2 x 3 (AD + BE + CF) > AB + BC + CA

4 (AD + BE + CF) > 3 (AB + BC + CA)
% AB+AC > 2AD

AB + BC > 2BE

AC + BC > 2CF

2 (AB + BC + CA) > 2 (AD + BE + CF)

.. AB + BC + AC > AD + BE + CF

) AB+BC+AC S
" AD+BE +CF

I\ Gagan Pratap Sir

+ 2BE? +

AC?

+

Geometry

AO:0G:GD=3:1:2

BE and CF are medians.

AAFE ~ AABC

Let AD = 6 unit
~AG:GD=2:1

.. AG = 4 unit and GD = 2 unit

6
F, E are mid points = AO = OD = oo 3 unit

OG=AG-AO0O=4-3=1 unit
© AO:0G:GD=3:1:2

1
Area of A GEF = 12 Area A of ABC

AEFG ~ABCG EF =——

Side > 1:2
Area > 1 : 4
Area AABC = Ar ABGC x3=4x3 =12

AGEF 1
" AABC 12
Area AEFG = Area ADFG = Area ADEG = 1
.. Area ADEF =1+ 1+ 1 = 3 unit

Area ADEF 3 1

- AreaAABC 12 4

If two medians of a A intersect each other at 90°
TINT FRIEET TRE XEW 0°% FRA)ITT BFH

CHASPIQN usLication



BE? + CF? = AD? (AD = 3rd median)
AB? + AC? = 5BC?

¥+ 4y = A4BQ

Y +4xt= Af

5 e+ g = 22 IAC

4
S (4x% + 4y?) = AB? + AC?
= 5BC? = AB? + AC?

% Special case in isosceles A
T 'FF'IHA%{Q&‘ : T e
AB=AC=BE =CF
AB? + AC? = 5BC?
2AB? = 5BC?

ABY 5 AB 5
- -1-2-4

* A

B : D : C
If AG =BC or AD =1.5BC
= /BGC = 90°

Proof:- G

A D B

G = centroid
AD = AG + GD
/BGC =90°

AG

GD

Hence, AG = BC

I\ Gagan Pratap Sir

2
GD-1 by centroid property and AD is median

®,
£ %4

(Property)

Geometry

: 2AD—BC
3

3
.. AD =§BC= 1.5BC

Right Angle Triangle (= U xhef R

A
O—> Circumcentre
. N,
VG
B C
Orthocentre

AO=0C=0B=R
BO = Hypotenuse median = Shortest median

BO¥TY 19 ZEIE TF T Y) S T
=R =

H
_,GO=_

6

H
2
BG—H
-3

If D, E are two points on BC and AC respectively.
TIRD, E,"BCHIFACYT T T X v iz

AD? = CD? + CA?
BE? = CE? + BC?
CD? + CE? + CA” + BC?
DE? AB?
.. AD? + BE? = DE? + AB?
If D, E are mid points, AD and BE are medians,

AD? + BE2 =

AB
then DE = Y =R

TIRD, EFABIERADFEBEH® TRI®DE = =R
AD? + BE? = DE? + AB?

AB’

AD? + BE? = + AB?

5AB
4
= 4 (AD? + BE?) = 5AB?

AD? + BE? =

CHASPIQN usLication



= AB =2R

AD? + BE? = %x 4R?

o AD?+ BE? =5 x R?
AD? + BE? = 5R?

4
“ Area of AABC = 3 Area of triangle made by using

length of all 3 medians.

x T FZBHE THE FEGH T

T W TCrdEIRi T YT =3
Example ( TH)H
Length of 3 medians 15, 36, 39. Then find the area
of triangle ABC.

3FHE T ZEGHELS5, 36, 39FA I NBC T =
T &

AABC T ==

Area of triangle made by 15, 36, 39 (triplets)

1
5 x 15 %x 36 =270

4 (1
Area of AABC (main A) = §X(§X 15x 36} = 360 cm?

0:0 A

AC
BE=R-= o
AD? + CF? = 5.R?
AG? + CG? = 5BG?

Exocentre (T T H

I\ Gagan Pratap Sir

Geometry

> B A
O S—a

B A
27 5"p

_ A
T3 = S-c

ZA
> /BO,C=90°-—

2
—b)(s —
> = rs /s(s )(s —c)
s—a s—a
a+b+c
Where,s=T

= a2
> rr,tr,r,+r,+r,r =s

» If we make incircle in A ABC with radius. r then r

TIRFETATE %1 A ABC Jeeera T a9 o =

A A A A A
T = o =

SS-aS-bsS-c A

r-r,

r-r

. 1’2 . 1’3 = A2
Area (A) of AABC =

Example ( THc)Hc=:

I.ITL,T,

13 15

N\

Findr="?
A=84cm? S=21

84
 21-14

T =12 cm
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Geometry

< ': < Equilateral triangle (7 )& & >

Equilateral Triangle (=Y g Y& ik «» Circumcircle Side of In radius

< All sides are equal. I =6 <0 o T iadius iquilqteral A .
R : a : r
2 : 24/3 (Let) : 1
Area —» 4n 343 : T
% Circum circle : Triangle : Incircle : Square
TPRRR BRI G SRR, | SRR
Area — 4n i 343 g 7 . 2

A

AD — median, angle bisector, altitude, | bisector

of AABC = g a
AD H>IABC  ZEiaEt = WRESHG =N R 3 Hd
w3
2
AADB = AADC % Circle=4#g : Square=48
J3 V3 2 A—->n:20r11:7
=—a Area = —a
2 4
All centre lies at same point. A B
SE 3T FERH o 1
. : a 2
Circumradius (R) = 3 R= §h’
D C
a 1
Inradius (r) = m, r= Eh ‘
< A ABC is an equilateralA. A ABCY I SEafA 7
R 2 |Area of circumcircle| 4
T 1| Areaofincircle | 1 a4
6p°
%  All 3 medians ¥ 3T = o as Height . o
% Side' <@« Height' =] 7> Area’ =wi 0
v v v 60° 603
B P a Q C
2 4
2
2 cm J3 cm J3 cm? Side of Equilateral A = a[l +$J
2k J3 k J3 kK Side of Equilateral A : Side of Square
2 J3+2 :
66 Gafo-oiz B(a6) =ses | (B+2) 3

A\ Gagan Pratap Sir CHA%PIDNPUBLICATIDN




Isosceles Triangle (=1 it g J% mheh &

%o

A
010
a I a
H
G
O
B 1
® D b C
2 b 2
AB = AC

All 4 centre lies on line AD.

SHHM IR TEADT o 13

AD = \/az B —\/4a2—b2
4 2

Area = %V”raz - b?
Ex:- Find area 17, 17, 16 side

A

17

8 8

Area of AABC = 15 x 8 = 120 cm?

CHA<PION
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CLASSNOTES

» Triangle in which any two sides are equal.

TR TS A TR e R

= Height

& CHDCIMRE
PQ=PR

A

= T

Geometry

The triangle formed by joining the mid-point of
an isosceles triangle is also an isosceles A.

315 ZF aAGANT AR g T B TnEeE asder

ST = TU

©

Isosceles Right Angle Triangle
(39 ¥ e UX hoE
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Geometry

Right angle Triangle (T TrE & >

Right Angle Triangle ( = UT heg How to Find Triplet? ( ) TS T > ¢ A

« Triangle in which one angle is 90°. < Odd number’ a":fafarom?vr
FAgiaEsgEa a WEO0°A TEvEg

« Right angle triangle is inscribed in a semi-circle. @—) 3= 9<@
59 WA TE Thousaee Teh ey e J ! ® 649

no. (no.)’
Make two factors at a diff. of 1.

: O 5" =25 169 @
o-ienig| O

LS. |
R < Even number & I ¥
B
Orthocentre 8 @
@ 2 32< 8, 15, 17
P+B-H \ \ @ & 580 80
r=—>5 no. (no.)’
2
2r=P+B-H Break in two parts at the diff. of 2.
2r+ H=P+B
2r+2R=P+B
36
2r+2R=P+B (:)—>7= 18K . (6, 8, 10)
P+B
r+R=
2 N P+B-H (P+B+H)
0.0 r= = _H
H 2 2
R=BO=Shortestmed1an=5 r=S-H=S-2R —~S=r+92R

@

\

A=1r-S

A=S (S-2R) Putr=S-2R
A=r-S=r1r(r+2R)=>A=r?+2rR
PutS=r + 2R

. Area of right angle triangle =

2

;PB=rxS=8(S-2R)=r>+2rR.

A\ Gagan Pratap Sir @ CHAé%PlnNPUBLH:ATmN




«— = —>>

r r \
E r €— y—>C
Area of AABC=xxy
s=r+x+ty

A=r-(r+x+y =xy
(et 1)+ (y+1)° = (x+ y)p?

X¥+r2+ 2rx+ y?+r2+2yr=x2+ y? + 2xy

2r(r+x+ y)=2xy=>r(r+x+y =xy
A

2

© B
AACB ~ ACDB ~ AADC

Lol _ab
5 ab=Scp=p=—_
l_ e 1 _c 1 _a+b?
P ab P ab® P ab’
1 1 1
P A Y
0:0 A
2
® N\D
0
5149200 JaNgl
AADB ~ AABC — 2B _ AD
~ =~ AC ~ AB
AB? = AD x AC
ABDC ~ AABC — 25 - €D
~ = AC _ BC
BC2=CD x AC
AB’* _ AD
BC> CD
B\ Gagan Pratap Sir

AABD ~ ABDC

BD _AD _ Bp2=aDxCD
= ¢cb BD -

ABxBC

BD = AC

Geometry

Maximum Area of a Square Inscribed in a Triangle
(X TRAATIRY TN T I U g

°,
*

Side of square (a) =

xty
AABC ~ AASR
A
x
y-a
Sf—s R
y
a a aj

¥
B P Q C

S x 1
a_ Y-8
x Yy

ay = xy-—ax
a(x+y=xy

Maximum size square inside right angle A.

'(B

Side of square (x) = ath

B

A

C

c = hypotenuse
p = length of perpendicular
y = Side of square

a

_cp ex T abc

Y~ c+p c+@ ¢’ +ab
c

CHASPIQN usLication



. abc
Side of square (y) = 2Z2ibi+ap’ <Y
% AP=xand QC=y

Side of square’ @ /30U @Wd= a = Xy

AASP ~ ARCQ

AII'Latest TCS Questions asked in SSC Exams fill Sept. 2022 l

Chapter - Wish

With Detailed Solution & Smart Tricks

SSC CGL Tier 1-Tier 2, SSCCPO,
SSC CHSL, SSC MTS, Selection Post

I\ Gagan Pratap Sir

Geometry
Area of shaded part = Area of A ABC

)Tder 158 W e ABC g

¥+ y? =2z
Shaded part 3) T4 | =
A
& 2

+ £ 2x] + B 2y _C — “

B ¢ ’
x’ ny® nz’

-AABC+ Y T2

2 2 2

= AABC + _7° —~2° = AABC

.. Area of shaded part = Area of AABC

CHAMPION

Chapter Wi se Bilingual

ssc cGlMains

Mathematics

Useful For >
CET, SSC, CGL, CPO, CHSL, CDS

and Other Competitive Exams :
Previous Year Papers ¥

2010 to 2021-22

Gagan Pratap Sir
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Geometry

Square and Rectangle ( : /3% &Eg &deh >

Square (B2

“ Aclosed figure with all 4 sides equal and all angles

90°.
T TXTORIATHS  =F TQUH oRReaGE 2 [eF 34 T¥1I00°
EIN
D a C
45° 45°
45° 45°
90°
a 90% 90° a
90°
453 45°
45° 45°
A 5 B

d2

> Area T =a2= >

> Perimeter ¥ @l = 4a

» Diagonal bisect the vertex angle.
H TEY RE W aASH 1T e

> AC= 53 =BD

. AC BD
> AO=BO=CO=DO=7=—

» Diagonal bisect each other at 90°
;U WEe WO0°F T AAHH 1T B
» ADOC = AAOB = AAOD = BOC

o

mmmmamal
N
S
N
.
/‘
%
-
-

el

-
¢"
-
#f
/

AvLA
» Radius of incircle ¥ | &0 38933@'&!:1*=%
+ Radius of ci rcle=R= 3 - 2
adius of circum-circle = R= 7 = 7
< d_a
WW_R_2_\/§
R_.2
r 1

Area of circumcricle 2
Area of incircle 1

I\ Gagan Pratap Sir

®,

< Area of circle : Area of square
T AU E T /U W E

:2 2
n (1) : %
b1 2
11 7
% P, Q, R, S are mid points of sides of square. PQRS
is also a square.

P,Q,R, STMABCD THfTHE FAELH~PQRS $7H

D C

A B

Area of 1 ABCD
2

Area of 0 PQRS =

-
-

<
.
.
- o
P )
N
Semmam?)
Pad
AR

~~

2 -
. -
~ -

-
paCTIe -

Bigger : Outer : Medium : Medium : Small : Small

circle square circle square circle square

AP S: — T Tg: =T a I g S, — Il aITeEs: - ) Taare: = ) &
g

Area—> 8t : 16 : :2n . 4.

~N_ >~ TS TN 7 7

1

L
2 2

L L
2 2

or
— 88 56 44 28 22

GsD

% Largest square inscribed in semi-circle —
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FSUIITERS TR 1o B BRI
r/s
II' a
a®a
2 2

5 4
~ a2 = 2 2 — 2
== a 5T
_2
a= _r
< P, Q, R, S are mid points of respective sides.

P, Q, R, S 5.%E5| Hif I8 T FHS

+ @ +
S © Q
= ®o © +
A } = } B

ABCD — Square/Rectangle

1
Area (1 + 2) = Area (3 + 4) = 5 Area [1 ABCD

Rectangle ( 31&

o,

% A type of quadrilateral and all the four vertex
angles are equal to 90°.

T % T T 1 §ETEs  B S i Ir e wEEme
S offl | ST Th ek TQEeEE00°d TR YIS

D I C
(04 o
0 @ 0
b @) x @D v
0 @ 0
o o
A p B

In which opposide side are equal and parallel to
each other.

Area = Length x breadth =[x b

I\ Gagan Pratap Sir

5

%

5

%

o,
°n

o,
°n

Geometry
Perimeter = 2 (1 + b)

Diagonal do not bisect vertex angle.

I Y W T aHEE | T 9 7 RER
AC=BD = /j2 4 p?

AABC = ACDA

AO=0C=BO=DO= > -2

Diagonals bisect each other but not at 90°
;U WEE WEIAHANH 1T BWEE WV0°T B
ADOC =z ABOA and AAOD = ACOB

BO is median of AABC = Ar AAOB = Ar ABOC
Similarly Ar AAOB = Ar ABOC = Ar ACOD = Ar AAOD

In square/rectangle/parallelogram/rhombus
ABCD—

RIS ) T | B ac IBEIABCD 98>

D P C
o/A 0
Al ; B
l
l><l><b
Area A APB 2 1
AreaA ABCD  Ixb 2

Shaded Area 1 A gl = A
“Area ABCD _ o - Area (x+y) = Areaz

British Flag Theorem (For Squal:e/ Bectnagle)
() FRB=Ag U TEWAH R Iy &

o,
o

®
0.0

D C

A Z W B

Note —» AC and BD are not diagonals.
" T®15> AC ®EBD & ¥ IR

P is any point inside JPaHie a3 fis
PA? + PC? = PB? + PD?
Xt+Z+wrt =2 +w2t 2+ 2
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Parallelogram (-~ Ua<s A

o,
°

Geometry

Parallelogram /Rhombus/Trapezium

(7" @ dad T dode - UvHds

)

It is a quadrilateral with opposite sides equal and
parallel.

e x| BETEES 2R o T R e | TS

> AB| CD and BC || AD
> /A=,C, /B=/D
> Angle ratio® W T1l 5> x:y:x:y

» Opposite angles are equal
sTHf 7 R

> Sum of two adjacent angles is 180°
Teens1 7 Wiw Tadiem] 80 v e

> AB=CD and BC = AD

» AABC =z ACDA

> Diagonal ¥ TWAC # BD

> a#z0,B#r

» Opposite A's are congruent
3 B TN Ures T

ACOD = AAOB
AAOD = ACOB

BD
.. BO=DO = >

AC
AO=CO=?

» Diagonal bisect each other but not at 90°.

F W E TFIHARE T AR 200°F B =

I\ Gagan Pratap Sir

G

» Area of all 4 triangle is same.

SP AT W el e

N

i.e., Ar AAOB = Ar ABOC = Ar ACOD = Ar ADOA =
Ar 1 ABCD

d?=a%+ b2-2ab cos (180° - 0) = a2 + b? + 2ab cos 0
d; =a?+ b?-2ab cos 0 ~d, >d,

d?+ d2=2 (a? + b?)

Area of Parallelogram’ = W ST T E T

C
A — 7 B

Area of Parallelogram = ab sin 0

1
Ar of AABD = 5 ab sin 6 = Ar ABDC

1
.. Ar of Parallelogram = 2 x 2 ab sin 6 = ab sin 6

Ar of Parallelogram = Base x Height = ah = bh,

La_h
. b - hl
P is any point’ “P=u = f va)g

D e C

A é B

1
Area (x+ y) = Area (z+ w) = 5 Area of Parallelogram

ABCD

%ahl _ %th

CHASBPIQN pusLicaTion



A B

1
Ar AAPB = 5 Area JABCD

1
Ar (x+ y) = Ar(z) = 5 Area ABCD

PEEL SO

A B

Ar A APQ

3
Ar(] ABCD 8

Rhombus (U8 &

Rhombus is a type of parallelogram with all sides

equal and diagonals bisect each other at 90°

soc |1BRT *® T TEel e | BETEES S e e ol
SvzETE U RE T80° T TE WS

> All sides are equal 3 3= I o a5

» /A=/Cand 4B = /D

» Diagonal bisect vertex angle.
I TEY B W IHARA 1T TR

» Diagonal bisect rhombus into two equal areas.
& e 1B w1 < aediE 1 B

» AC =BD

» All 4A made by two diagonals are congruent.
o T Torrers U AT 9 TRIvEeg

‘ AC BD
> AO=OC=?andBO=OD=7

» Diagonal bisect each other at 90°.

I 9 E TO0°H THEIHANH |9 T

I\ Gagan Pratap Sir

Geometry

4,4
4 4
d? +d? = 4a?

azéxwldf+d§

=a2

Area ABOC = 1,4,4%
2 2 2

d d d, xd

= 4x—x—Ltx—=2 =1 2

Area of rhombus 5% %% D)

Perimeter = 4a
Kites

» A kite has 2 distinct pairs of equal adjacent sides
(Here AB = AD, CB = CD)

W e fe&f3 a3 @R I7 _ 97 TARIRE
TEEFAB = AD, CB = CD,

» Diagonals cut at 90 (AC L BD)
X 390 1 T ¥§AC L BD)

»  One of the diagonals bisects the other (AC bisects
BD; BO = OD)/® &% ‘gortar & et 11182yAC,
BD T & fammmr T113¥ BO = OD)

» Perimeter/ 9f< = 2(a + b)

1 1
> Area=5><AC ><BD=5><d1><d2

» Area = ab sinf [ZABC = ZADC]

> If ZABC = ZADC =
quadrilateral.

FH LABC = ZADC = 90 ¥ 1@ 1% ABCD W U3 ®
T H, T8

» AC = diameter of the circle /E@U\Ti BE

> 20B+a)=180=06+a=90

90, the kite ABCD is cylic

CHASBPIQN pusLicaTion
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If a=Db (i.e. AB = BC) then kite becomes rhombus.
THa=b @ AAB=BC)T& 1&=-fuie 3 TILTY

Figure Made After Joining Mid Points
(W) CHE H KL o e | S TIE )

®,
0.0

Scalene quadrilateral
-Fgagete | BT
Square FHET
Rectangle FIT]|
Rhombus JFac | §f

— Parallelogram
=1 | )

— Square FHET

— Rhombus 3¢ I #f

— Rectangle FI&T]

Trapezium (~UUHES A

It is a quadrilateral with one pair of parallel
opposite sides. The parallel sides of a trapezium
is called bases and non-parallel sides are called

legs.

st N1 s wmiEE e wEE w1 e % s
SICEA ZF A TI T o TeRIcied SR 1 e s ot 11T
S W R

AB || CD

If AD = BC then it is called isosceles trapezium.
TIFAD = BCHII 1866 T aHGaf g &k | BT 91351

If A, B, are mid point of diagonal:-

AB-CD
AB =—F—

AC = BD
AAOB ~ ACOD

AB+CD
PQ= " —

M and N are the area of quadrilateral.

A Y B
Area IDCQP m
Area [PQBA n

I\ Gagan Pratap Sir

Geometry

d?+d2 =c?+d?+ 2ab

1
Area of trapezium / ABCD = 2 X (a+b)xh

D b C

h

L
A a B
AAOB ~ ACOD

Area / AAOD = Ar ABOC

D Sy C
©
0
@
A >> B
kxk=xxy
k= /xy
D I C
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Geometry

Isosceles Trapezium (= U it %& U0 HES R b-a

o D C HE=QE= T
1 8029"\\ x"'l"é 0-0 AAPD = ABQC
6 Shift A ADP near ABQC = trapezium converted to
rectangle.
h AADP TABQC #%h® ¥ ¥ €= 5o THHIT| T
A B * oV T T
AB | CD; AD = BC
/A +2C=4B + «D = 180° D C/A p'
Each isosceles trapezium is a cyclic L
quadrilateral .
;. THY T I e @k | BT I & X | BF e
or if a trapezium is inscribed in a circle it must
be a isosceles trapezium. P 0 B/D
TPUETE o a2 Tpd  JHPIgER THEth 96| TaeTd 3 a3
5 T TRV I TR
AC=BD
D 2 C

av] :l...--.“'.-....;.z. =

|
|

o] s
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Geometry

Circle ( : 5%

)

Circle ( @R

% Circle »> A round plane figure whose boundary
consists of points equidistant from a fixed point

(the centre).

RIS TE B | WG R R e
T T W TS | T ™ 3T =R

Chord — line touches circumference of circle at
two points.

TR 1o e = 99 TR v ™ 82

AB > CD

Greater chord is near the centre.

RN ¥ ¥ T HYEE

Radius — It is a straight line from the centre to
the circumference of the circle.

AT YT S I S TR ok 9 D
AT T2TIZR
PQ = radius of circle 3F#a T = r
Diameterf ook

» The chord across a circle through the center is
called the diameter.

WU &9 ], S TR BF T LIS TY
Arc/SF

» A continuous piece of a circle is called an arc of
the circle.

A I MITEW 1T THTE WY IS T TYTZTY

%o

Q
Area J 8= nr?
Circumference ¥ &%= 2nr

PQ = diameter = biggest chord of circle.
PQ = T&c THET = T W HS

I\ Gagan Pratap Sir

M Acute angle

Major arc AB

Major segment AMB

A /B
B Minor segment AOB
) Obtuse angle

Minor arc AB

Tangent Line (U &% &

o,

“ A line that touches the circle at only one point is
known as tangent of the circle.

= 7R et o v mph e g ety = Sy
EARECCATEC

Z0PQ =90°

If PQ is tangent to the circle then OP L PQ

i.e., radius 1L PQ

O
r
P Q

» The lengths of two tangents, drawn from an
external point to a circle, are equal.

I -ESTH G RS | GBS | S IS E SUER 3131
TH T

P

o
A

Q

Q

i.e. AP = AQ.
> When tangents drawn from an external point to a
circle

A E3TH SR GRS | GWS ) ISR

(a) Tangents are equal in length

CHA%PIDNPUBLICATIDN



D WiemE s URR -3 TE T
(b) ZQPO = ZOPR
(c) ZQOP = /POR

(€) PQO = PRO
[,
\S/—

R

Secant Line (F-T & &

A straight line that intersects a circle in two points
is called secant line of circle.

T FRIR T W i e ez 2T
®/H RN

B

B Secant PBA

A

A perpendicular drawn from the centre of a circle
to a chord bisects the chord. @ 77 & v o= ©
e TR T = T SHAHH | 7T

OC LAB = AC=BC

or If AC = BC then OC 1L AB

1. Equal chords are equidistant from the centre.
S FHR IFH TWE TR

2. Equal chords make equal angle at the centre.
st AR T9 e 7 W e

If AB = CD then ZAOB = 2COD

or if ZAOB = ZCOD then AB = CD

I\ Gagan Pratap Sir

Geometry

(OQ

Equal chords of a circle are equidistant from the
centre.

q IR 8+ TT TR & oF [ I S THE T8

i.e.if AB=CD, OX L AB and OY L CD, then OX = OY.
Or if OX = OY, OX L AB and OY L CD then AB = CD

If two chords AB and AC of a circle are equal, then
the bisector of ZBAC passes through the centre O
of the circle.

/1= /2FHA =SS S W TRTAB I AC =3 813
/BAC Tetse= farmuy eI« WO~ HaS L1 = /2

B

/1
21

C

Angle made by an arc on centre is double the angle
made by the same arc on the circumference of
centre.

sis=T #Hda v9 e T Wes =T Hiea 339 3 5
* R e W R AR

O

Angle made by an arc on same side of circle are
equal.

T FT FEetT T I e U WY es
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% Angle made in semi-circle is right angle.

FourgTa T Weed W e

“ Angle made in quarter circle is 135°.

T TotgEe @ WE135°0 FEvimEs

/ 135°

~~~~~~
..........

Alternate Segment Theorem ( &R HTHRRRHAG US

“ Angle made by a chord and tangent is equal to the
angle made by the chord in other segment of the

o,

circle.

= AR SIE T TOeT T e W

I\ Gagan Pratap Sir

Geometry

()
ZADB =90° + 5

ZACB =90° - g
ZAPB =0

% AB and CD two chords cuts each other internally
at point P. Then —

ABTECDX )| & ® FWRPT e o ZHee>

ZAOD + ZBOC

/APD = /BPC = 5

/APC = 180° — ZAPD

% AB and CD two chords cuts each other externally
at point P. Then —

ABZRAC DR =T | ZBR AT & Tl T %

0-—a

Z/APC = /BPD =

2
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<  Perimeter of APCD’ @APCD Uy i & = 2PA = 2PB

=PC+CE + ED + PD
=PC+CA+BD+PD

= PA + PB

= 2PA or 2PB (- PA = PB)

°n A
D

N7

AD =BD =CD
ZACB = 90°

I\ Gagan Pratap Sir

*,
£ %4

Yv
A M

R, R, R are always in GP/8s# R, R, R, &@ : @

f&&E R, = (R, xR,

l-sin® 1 1,

l+sin® 1, 1, =L =yr/5

If a circle is inscribed in a quadrilateral or a
quadrilateral is circumscribing a circle.

TITE e % | B Hme ek eaiee % (B 99 v

* e
D z
Ry .
74
y
S Q

Al= R

AB + CD =BC + AD
Two chords AB and CD cuts each other at point P
internally.

Vo M=FABTHIACD T RF e TR EPd &) F B/ &I
PA x PB = PC x PD

PB_PD
PC PA

(029),

x>

Two chords AB and CD cuts each other at point P.
Vo GRABT @aC DT N5 & TR AP & T8 =63
PBxPA = PDxPC

CHASPIQN usLication



D

C
From an external point a secant and tangent is
drawn. Then —

¥ FETERER T 9)T TR SR X PH 1 TR

PT?2=PB x PA

A TPB ~ AAPT
PB_PT
PT PA

When a circle is drawn between two parallel lines
and a tangent is given intersecting these two
parallel lines.

TEREEdl JI R e ek 0 TR X T 1| T e 1Y
st NI TEE o Yo zefeE W ey TR e
«ZCOD = 90°

20 + 20 = 180°

6+ a=90°

r= ab

B bD
When two circle touch each other internally and
common tangent is given —

AR AFE W F R FE 9 8 W CERTE
T S TR
APAC ~ APBD

I\ Gagan Pratap Sir

Geometry
“  When two circles touch each other externally and
common tangent is given —

T T e R B 99 O WEEEReEE v
W TR T >
APAC ~ APBD

PA PC
PB PD

% Two circles intersect each other at two distinct
points and two common tangents are given then —
Tomtem A7 e BREE kA ()T T W TR
FHCAFE TR TR =R
AB =CD

°,

A R 5

12

Q
C s D
RS? = AB?+ PQ?
< ABXxAC + AE x DE = AE?

C
AABD ~ AAEC
AD_AB
AC AE
= ABXAC = AD x AE
Proof:-
AAEB ~ AACD by (AA)
AE _AB AE x AD = AB x AC
AC AD -

~ ABxAC+AE xDC=L.H.S

.. AE x AD + AE x DE = AE (AD + DE)
AE = AD + DE

AE x AE = AE?

Hence, L.H.S = R.H.S prooved

AB x AC + AC x DE = AE?

CHASPIQN usLication



If two chords intersect each other at 90°.
TIRRTEA e R T90°% #RA() ¥ B =HT

A
O.
o
C\\/D CX
B b
AP = x BP=y
CP=2 BC=Db

= \/x2+yQ+22+w2
2

XXY=2zxXwW

. (z+wj2+(x—yj2

T2 2

z> +w’ +2zw + x* +y® - 2xy
4

r’=

\/x2+yQ+22+w2 =\/az+b2
2 2

r=

Externally Touch (T %3t &%

When two circles touch each other externally.
Then distance between their centres is sum of

their radii.
TEErTE FFE THE T 99 RwA T ¥ _¥m e
RER  FHATRE I RREIY RS

C [F D
0,PO, — straight line & =7 1
Maximum common tangent = 3
FIF | TRRHUTFE T T =3
AB =CD =EF

Internally touch (3R 9 o o & I

When two circles touch each other internally then
distance between their centres is difference of
their radii.

TEREEITE WEE TR oE 9 nwamE § ¥E wec
0,0,P — straight line 35577 1
00,=d=r-1,

I\ Gagan Pratap Sir

Geometry
Maximum common tangent = 1

FF | TERTEEE W= 1

If two circles do not touch each other, there can
be maximum 4 common tangents.

Direct common tangent = 2
Transverse common tangent = 2.

TEREEPTH ST Y TF AU FHP 1T T WY

et o s
A
B
R Q
C D

DCT = AB & CD
TCT = PQ & RS
Maximum common tangent = 4

FF | TERTFE AW % 4
Intersecting circles’ = Y=o o

AB — common chord St 21g 2 51
Maximum common tangent = 2

FF | TERTFE W TR

If one circle is made inside other circle and they
do not touch each other then no common tangent
is possible.

T THORRE S0 ok T || Rk e RF e Y
$ S T T TERUAEE S TR F S
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Geometry

Direct Common Tangent ( R J eRil Y & &% TR SUF T TERIERS UEehe PR S B Yo ey
% Length of DCT ¥DCT =E@-1 ¥ TERIFH A 7RG BHCE o T2

1‘\
\l/

B

— AB = 2AP = 2PB AP=PB
CB|0,0,

1
DCT =AB=CD= ,/d>—(r, -1,)° Ar AQ,AQ, = 50,0, xAP

Transverse Common Tangent o
: Where 4720 AO, = 90
( JTe g §eoRRil | s o 00 <c 2
172

< Length of TCT #TCT 2 @1
_2nr,

C

.. AB
Distance between centres O, O, =
) (AB]2 ) (AB)2
B == + 5=
2 2
TCT =PQ=RS = [q2 —(fl i, )2 « If two circles pass through each others centre. %
TR RFE ¥ 3% WA W

Length of common chord AB is —

THCTE T HMIABT 7F 13-
NG

AB = 7 rx2-= \/gr
A
DCT = \/(1"1 +1,)" = (r,-1,)" = J4rr, = 211, \"
% AB=AC+BC \
A C B
B » If two circles having centres at A and B touch each
other internally or externally at point P lies on
the line AB joining their centres.

DCT > TCT

TH ORI T X A TP B W HIX BHP T ITR
33 g A FRITEECE, T X 88 THALH S THIAB

TaT B

1_1,1 A—@s F L\
NN (Resul)
<»  When two circles intersect each other at two

. . RS = =
distinct points then length of their common chord i.e. A, Band P are collinear. /4T A, BT <P ~T&® ¥2
AB is » Common chord Distance between their centres (d)

A\ Gagan Pratap Sir CHA&PlnNPUBUCATmN

2{nr, =251, + 21,1,

Divide by /nr,r,




(i) When touch internally/T> aq&T . 3qTTT a2
d=AP-BP

(ii) When touch externally/T> >&&. a3 11 a%
d = AP + BP

If circles are concentric/T> s = BEETH] >

A v B
AB is chord of the greater circle be a tangent to
smaller circle

SAFHIT S UK AB SRR & SqTEETL
Length of AB = 2AC/AB T 8 4% |= 2AC = 2|1 -1
If radius of circle is same /EH oK@ © geE -8 T

r=r,

A B
P Q
Direct common tangent/; “€d %l a9 1@H AB = PQ

AB =PQ i.e. length of direct common tangent equal
to distance between circle.

AB=PQi.c. ;IR  RIHEI S UER |SHEENIE K G o
3W I3ARTF T THs Ty

=r

_
NV

Two circles with R and r cm, one circle is inscribed
in another circle. If the shortest distance between
the circles is S cm. Then the distance between
the centres is:

S S ISR 92 r cm W T EHIX | 3, TS T
THHME ST =37 WAPS cm TG F, T FE BT
Ttk =00"=0A-0B-AB=R-r-S

I\ Gagan Pratap Sir

Geometry
In the given figure, there are two circles with the

centres O and O' touching each other internally
at P. Tangents TQ and TP are drawn to the larger
circle and tangents TP and TR are drawn to the
smaller circle. Then TQ : TR=1:1

S aEd T8 IR O 1 EoH TSI SR SHIK B Eh
P Tarc SRITITETQ IR TP>7a&Ks 1 A4S 4 =

TeRFA® TP 1K TR s@acks 1 79 ) JqTeREL1H
TQ:TR=1:1.

Cyclic Quadrilateral (3: &S &

» If all vertices of a quadrilateral lie on the circle, it
is called a cyclic quadrilateral.

TH A S Uy T o0 QAo -5 WL S o T THRY
BT UTER USSR UTER Y TUTS TG
Properties/ Fedhaad

>

The sum of opposite angles of a cyclic quadrilateral
is 180°. /T3 ® UTH Tohe 10 T GRE 28 180° THILE

/A=/C=/B+ /D = 180°

The exterior angle of a cyclic quadrilateral is equal
to the opposite interior angle.

TIRW U UG LA T IT TR B1sT THes
/DAB = /BCE
«DAB = #/BCD = 180°
7% /BCD + /BCE = 180°
. «DAB = #/BCE
All angles of cyclic parallelogram is 90°.
13® 298 vIER U B UEE90° THRE

A

D

ZA + £C =180°
but according to parallelogram property ZA=2ZC =6
"MeF @ vie T, W LA=2C=0

. 20=180 = 6=90°
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If non parallel sides of a trapezium are equal then
it will be a cyclic quadrilateral.

TR AU UTEy I3 9~ 3@ wmw {3 o awe
TSR U D

A B

0 0
D C

. AB| DC

So, 7Tt /A =180°-0and #/B = 180° - 0
If sum of opposite angles is 180°

F 19 TEER qTH = 180°

(Z/A+ £C= /B + /D = 180°)

then it is cyclic quadrilateral.

T W TIW VIR T

Ptolemy's theorem— In a cyclic quadrilateral the
sum of products of the measures of the pairs of
opposite sides is equal to product of its diagonals.

P FRUE Y9 A5 UTER TSR (e IT ReEm]

‘o W e VIR U SR a9 W U TEeEs

AC.BD =AB. DC + AD. BC

The quadrilateral formed by angle bisectors of a
cyclic quadrilateral is also cyclic.

T-VUIR U1 H VR GR - TR T 6, SUTHR TS
THETB

i.e. If ABCD is a cyclic quadrilateral, then [ PQRS
is also a cyclic.

I\ Gagan Pratap Sir

Geometry
J-qEHABCD W T3 ® U189 T81 & PQRS B I3
THD

If A cyclic trapezium is isosceles and its diagonals
are equal

®W 1SR =TS viw - T dREey | - VAR §-13
TH T8

A

i.e. If ABCD is a cyclic trapezium s.t. AB || DC,
then AD = BC and AC = BD.

I JFHNABCD W VIR ~fuevigm, - 33 3ATAD
= BC4®AC = BD

If two opposite sides of a cyclic quadrilateral are
equal, then the other two sides are parallel.

THA -STI® TTERG T ST 19 URRIG 131 TH S I S
e {3 a8 T T8

77

S

D i C

i.e. If AD = BC, then AB || CD./%& AD = BC, 1> AB
|| CD.
An isosceles trapezium is always cyclic.

W oW e TR II® THI T

(©

A\_jB
i.e. If AB || DC and AD = BC.
TS AB || DC 9% AD = BC.
Then, ABCD is a cyclic trapezium.

THEABCD 'SR {9 vig T8
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If AB is a diameter of the circle (centre O) and APM
and BQM are its two secants. If ZPOQ = x then

TH O T E,AH KT § BF AB T -FHB R TEHTAPM @
BOM T&Rs- 53 M T T ® s 2U®POQ = x

X
ZPMQ = 90°-5

P>

Miscellenous Results

If/SH AB = 2a, Radius/3%&3=r
then length of tangent/1>.  aT&E Tt T%= |

ar
PA~PB -

AB & AC are secant/AB d® AC =R T&RES
If/%5 ZABE = x

/ACF =y
. Z/BAC =0
X+
then/137 6 = 90°—[Tyj
A
ol 6
X
B c cep b/
I\ Gagan Pratap Sir

Geometry

AB is tanget/AB W . #T@ETE

BE is secant/BE W t® T&ETS

AP is Angle bisector of /CAE/AP, /CAE T = TR
= fammuy 3

In this figure/ = ¥ <@

AB =BP

axb
AB=BP=—"

b-c
PQR is an isosceles triangle with PQ = PR A circle
through Q touching PR at the middle point and

intersect PQ at M then PM : PQ

PQR W +-fapdwaem t8d- f#Q = PR TBW HITH
TRF! WTIETBIARPRIE T 3THT,  RITTIEBT |
PQT&M 1 A ITIEEBTIEPM : PQ

P
Ll N
Q\_/ R
PN2 = PQ x PM
PM—l
2
PM_1_1
PQ 2 4
2
2b
If CD L AB
AB = 2a
CD=2b
OM = C and Radius = r then
_ Na’+b’+¢?

2

CHASPIQN usLication



X

PQRS is a square (cyclic) of side "A". X is a point
on the circle, then/PQRS W @ [32a1=T ® #Rgg"A" TeX
W T W ST

PX? + QX? + RX? + SX? = 4A?

3 circles are of radius r touching each other. A
large circle is also present touching all three
circles.

3+f% ges(r) FTREH HiX F XN F8 -FW 37
(R IEY ., 15 @R & IqLTTEEB
The radius of the largest circle/T S67&RS I & TS =

23
(R) = r{T”]

HE

With A, B, C centres, three circles are drawn such
that they touch each other externally.

The sides of AABC are x cm, y cm, z cm then sum
of the radius of the circles =

A, BIRCIEFHAT KW SHIK &T . 3 1T REH
AABC It s cm, y cm, zcm, T8 S @R - T 3
TEEH =

X+y+z

r+r,+tr, = 5

I\ Gagan Pratap Sir

GO

Geometry

In the given figure, radius of smaller circle is/
S _19%d {&c IR S TET

- L J2a(v3-1)]=(v2-1)a

In the given figure, find the radius of bigger circle
is/ 1a%a Tes3awks s geessq 1T

:\/§a+a:(\/§+l)a

nAB®
Area of ring [r (R? - r?)] =
m
AB’ - CD’
Area of ring = T 4
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Co-ordinate geometry

< < Co-ordinate Geometry (A @t o) WE > Y>

\+y
II quadrant ¢ (0,3) I quadrant
(- +y) 02 ey
(0,1)
—X€—" > d O » ,+x
(=3,0) (-2,0) (-1,0)|" (1,0) (2,0) (3,0)
III quadrant (0,-1) IV quadrant
(0,-2)
(_x’_y) (O?_S) (+x?_y)
=Y
O (origin) - =(0, 0)
P=(x y)
l, ™ Ordinate
abscissa

Equation of x-axis > y =0

XTI TS Sp= y=0

Equation of y-axis = x=0

YT 1Y A= x=0
Representation of points T &#E 9T d@EX -

R(10,-8)

Polar co-ordinates of a point (¥ T 3% ©feg QU WM,

o,
°n

Pole — Reference point in polar co-ordinate system
the co-ordinates is called a pole.

When each point on a plane of a 2D co-ordinate
system is decided by a distance from a reference
point and an angle is taken from a reference
direction. It is known as the polar co-ordinate
system.

" wRl RDRTAN Fewd @ Fodasl ek TEl HT

TR, S5 T BIaR| BTN F R F TR
Yol A G e Tl F e W WG D W
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ty
= (x, y) = (r cos0, r sinb)
r
—x Ox +x
-y
sin 6 = g cos 0= =
r r
X+ y?=
tan 6= =

Mid Point Formula (3) @ WY

A mid point is the middle point of a line segment
which is equidistant from both the end points.

Mid point
of F SRRl FOTH, - TH S T < TR (
TGN FF=h > T 9

Mid point/ ¥ SR T

A(x,y,) C B(x,,Y)
X +X Y +Y, )

MidpointFIC=( 2’ 19

Distance formula 'mi-ﬁ'ﬁ:r

G

Distance between two points is the length of the
line segment that connects the two points in a
plane.

T HE D SRR 0T - b AR TR FIT
THTEGR e T 1T
A=(x,y,)

. AB = (x
B =(x,, y,)

Point of intersection formula: TEF FHuaf U
Internal division : 9 2 &1 . =
ml m2

A (x, ) P

_xl yl)

B (x,, )

P

(l’l’llx2 + 1M, X,

m,y, + my, J
ml + m2

m, +m,
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(B) External division : f&s f&i” . fo
AP:PB=m :m,

m,
e WP
(%, Y,) B T,
(%, 4)

Slope of a Line (W & 3= fum

o,

the change in x co-ordinate.

€ a=F0 ] Fal =p] F R S BRI '

| @F @I ROGETE REEDFH

Slope of a line/17& =7, 7)3(m) = tan 0 (slope)

Y~ U
X, =X

tan 0 =

(xl—/yl)(ﬁ _______ d
<6_ N—X—>

< Standard equation of a line @& & T Tl F v &

—>ax+by+c=0

slope = N

< Point from of a line : T+ T & fafdan
Slope of line AP = slope of line AB.

STAPH F] FFTABE ]

@ A 4 ®

A P B
(x5 Y1) (% Y) (2%, ys)
Y=Y _Y U YU
x-x, xX,-x, 2YTUT xz—xl(x %)

Y-y, =m(x-x)
< Slope @. 1)3= m
Intercept on y-axis Ty-3THH SIS0 )F= ¢
y—-c=m (x-0)
y=mx+c

I\ Gagan Pratap Sir

« The slope of a line is a measure of its steepness.
It is the change in y co-ordinate with respect to

R/
0.0

G

Co-ordinate geometry

(0. ©
!
lo g

(0,0

N

ax+by+c=0

by=-ax-c
- ax_c
b b
y=mx+c

- —-a _—coff.of x
compare & JiF STm = b m

If two lines are parallel to each other their slope
will be equal = m, = m,

SIEF R SR Frseh G vJsh Jeuige )T SR isiphichh G

=m, =m,

=ty _ =8y

bl b2
a_b
a2 b2

a,x+b,y+c,=0
m,= tan 0
a,x+tb y+c=0
g m=tan0

/

If two lines are perpendicular to each other —

ywfa v fad & & el &

ax+b, y+tc =0
m, = tan 6

N

5 90 + 0

/a2x+b2y+cg=0

m, = tan (90 + 6) = - cot 6

/

~mm, = tan 0 (- cot 0)
~mm,=-1
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Intercept form of a line (? ®&¥ f& far-dvuewm

(A)

B)

(©)

Intercept at x-axis = a

x-3THP SR - R

Intercept at y-axis = b

X, Y
a b
N (O, b) e
\<y—0=?(x—a)
~
(a, 0)
y_x
b a
Xy
= —+=
1 a b

Equation of line parallel to line ax+ by + c=01is ax
+by=k.

ST@x + by + ¢ = 0F WITHF T TRWIT Sdpx + by =
kF =

Equation of line perpendicular to line ax+ by + c =
Ois bx-ay=k.

ST + by + ¢ = 0FF, FaF( 1 Y Fpx - ay =
k"=

If two linesarea x+b y+c, =0anda,x+b,y+c,
= 0 are parallel to each other then m, = m, and

a b c
i B R
a2 b2 C2

W?lex+bl y+c, =O3ﬂ%2x+b2y+02=0
= g @ ¥)jesh, Fidm, = m, Bl

No intersecting pointF@ TCHIEsS ) FEH) >
. No solution possible¥# ¢, Fsed) >

If two line are co-incidents on each other then
a _b _¢o

a, b, _a and infinite solutions
SEFIG TR TR, THFE P
LEEER

If two lines intersect at single point then m # m,
a_b

¢ —_— . . .
a, b, unique solution possible

SEF G RPAI Pt SHEECHEH sobeh Folm, # m,),
PTG, FITFH T

I\ Gagan Pratap Sir

o,
°n

Angle Between Two Lines

Co-ordinate geometry
Concurrent Lines (a5 9388 R&

Lines passing through a single point

= FET gl S®] FOR:

= 1 between both axis

o<

X
Intercept by line a +

SRS I E = 1 SRR )
= Ja?+p?

N(O; b)

Line ax + by = 0 always passes through origin.

T + by = 0% YO FEHFE 1 SFel S56p 9
fer ufg e e fom

0 — acute angle FEF)FH 1ol

Let angle between two lines = 6 and their slopes
are m and m, then

F A TH wE 0w S T W psieg ) pedEs:
m, FfieHin, 5 T

m, —-m,

tan 6 = 1+mm,
m, —m

1 2
= -1 ===
6= tan l1+mm,

Distance of line ax + by + ¢ = 0 from a point (x,, y,)
= FEHx,, y,) FE(THRx + by + ¢ = 0F =

ax, +by, +c
= | Ja?+p?
Distance of line ax + by + ¢ = 0 from origin
U FEEFE Tx + by + ¢ = 0F >
C

Ja? + b?

CHA%PIDNPUBLICATIDN



+ Distance between two parallel lines:-

<T@ Y] T A R
ax+by+c =0
ax+by+c,=0

. | Cl _Cz |
distance == | Ja + b2|

Reflection (er 3™

% A reflection is the mirror image of the shape.

< FoagRil & e e

Types of reflection in co-ordinate system

T F e FETE 6 T

p

h

Mid point
h

1

p

1. If reflection is asked about origin change only
signs

SEFIEGAR] PG & Bish Kpig € FI G T

-3, + 2

“~(3,-2)

2. Reflection over x-axis — x-co-ordinate remains
same but y co-ordinate changes its signs.

xAgTT I 8 Fopcut@f Favh)# §w 5 € )y
TOTE B GHeFR FEH A

3. Reflection over y-axis — y co-ordinate remains
same but x co-ordinate changes its signs.

g Y I & Fomymzll & 5 RYwIMNF &% 7
. C ol ® oo, T @5

4. Reflection over y=x—> When a point is reflected
across the line y = x, the x-co-ordinates and y
co-ordinates change their places.

Y= X >F=H ) d TR et 9y = xo-OTAN iy
T &Tr T e Tes FTEl B ) 6

. Reflection of point (x, y) across the line y = xis
(Y, %)
T, YF THFH = F P TEDF Ry, 07

I\ Gagan Pratap Sir

GsD

Co-ordinate geometry
5. Reflection over y = - x —» Both co-ordinates
change their place and sign as well.

Yy TomEwEagy = - x >FFRDFRERTAT B fFd)
Y T, TERFR,

.. Reflection of point (x, y) across the line y = — xis
-y,
TEHX, Y)F TR = — AR END P D K-y, —x)

o2 A= (xn yl)

(e Y (% Ys)

G — Centroid @& @1

I - Incentre J=T%E U
G_(x1+x2+x3 y1+y2+y3)
= 3 ’ 3

(ax1+bx2+cx3 ay1+by2+cy3j
I= a+b+c a+b+c

Equation of Circle (3% fadas =fu

e

»  Where (a, b) are co-ordinates of center of circle
and r is the radius.

e, byEE ¢ (F WTAT LRSS
Equation of circle @ af T yF g

(x-a)+ (y=bp =1’

if centre is origin JTEH (I &
X2+ Y =r?
% Area enclosed by |[Mt|y| = a = 2a?

I+ yl = aFGEFHE = 2a>

» Equation of x axis/x® W®H feF & y=0
» Equation of line parallel to x aixs > y=+a
x?V g Tamiwd Fs y=+a

CHA&PIDNPUBLICATIDN



Co-ordinate geometry
» Equation of y axis/y¥ WwH feF ¥ x=0 Area of A triangle (T Mo fefif 0
Eqaution of line parallel to y axis = x=+ a » The area of a triangle the Co-ordinate of whose
> y?U wew TERwd feF s x=+a vertices are (x, yy), (x,, y,) and (x,, y,) is
TEHE, §HE Y Eo 9T o T wewesw s um

v

Y 1
. y=a/\ - 5|x1(y2_y3)+x2(y3_y1)+x3(y1_y2)|
N N
(o]
| ©
Il I
=
X'¢ 7=0 B >X
I
=
2 y=--a,
\11
y

> Point of intersection of two lines
R 1 EC TRy TEUER

ax+by+c =0

bc, -b,b, ca,-cya, J

a,x+by+c,=0= [alb2 —a,b,’ab,—a,b,

CHAMPION
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2D

< < 2 Dimension Mensuration *2U3T ¥ 3=l forq >

®,

% Zero-Dimensional figure — ° (point)

(e 3 W) faus, ov= oy

One-Dimensional figure > <«——> only length.
TERW T W) e ST T K
Two-Dimensional figure (43T X W) 9 »

1
I;|B Length and Breadth, %1 fo farnfafi Area/303E (A) = 5 Base /4 -fix Height /=ahicr=
Three-Dimensional figure - it 2 @er) fow - 1 1 1
Eah1= Ebh2= Ech3
H Length, Breadth & Height
1 e T R - ah = bh,= ch,= (constant)
B
- 1 11
% For Any 2D figure, ® iy i fafen T a@'aet, - warbies= h,‘h," h, (Result)
2. Right angle triangle > a®U =T
5& —> 1 21
<> rea(A) = %
% If each corresponding length of any 2D figure = K = @) 2
times.
o% TR ool T faferm T q@ asik i ger o K il Perimeter /7¥#0 = P+B+H
i - K ti = P+B-H
Then, perimeter = K times ™| &S KA Inradius /a1 @NAf (1) =

Area = K? times TEtUdeT= K2oiaf 2

i - H t H
Triangle -fiv@a Circumradius /7)af (R) = ypotenuse _ H

1. Scalene triangle 70 ¢ gwofit = 2 2
3. Isosceles right angle triangle =3 fEwus g™
A fit=mw
C b
H
B C H?
° Area(A) =—

Perimeter ™U&HUU= g + b + ¢

at+b+c

Semi-Perimeter/ 9 ¥ ¥&HU (s) = 5 Perimeter = H+./oH = H(/2 +1)
4. Equilateral triangle =3 qwufitEs
Area/3v3sqA) = \/s(s—a)(s—b)(s—c) A
1 ) 1 . 1 .
Area/3H03s (A) =5 bcsinA = 2 absinC = 5 acsinB g el
A B C
Inradius /31 &)af (1) = ca “
Side /e a

abc

Circumradius/7=r & (R) = ey —

A\ Gagan Pratap Sir @ CHA#%P'DNPUBLH;AHON




2D

Inradius 73| (Tafy LI 114 x (3)2= 114 x 9 = 1026 cm?
nradius T3 N=5%5"3 5. Isosceles triangle +> fEwUfitwa=>

a 2h
Circumradius & )afee)af (R) = ﬁor?

Perimeter TUEHUT= 3a

Height 7% FleHH) = %
3 —
Area TRHUIHA) = Taz B p
2
a(side) height Area > 3
2 Height 75 FfcRE= N4 b
J3 J3 2

b xk 1 xk 1 xk? b

* ) ) Area TREUIETE —+4a®-b?
2K J3K J3 K? (Result) 4

+ Heronian Triangle: All sides and area is integer. Area TEERfvgsT= 1 eP i

Bt d wEtaw et w amtivewai g
Find the Area of A with side — 36, 29, 25 Perimeter T#r{U%= 2a + b
29, 20, 21
15, 20, 25 (use the common triplet)

15 + 21 = 36 (Acute A)
PT\5@@@“&[\3%&90"1{@ﬁ\\mf@%ripletm length
common & ABC — Equilateral A with side x and height H.

A ABC — g fae wferH T e fgfe @ famskiig
P — Any point inside triangle. /=@ 1] 9% e 11
a,b,c > L(Perpendicular) from point P on each side
a,b,c —» TR WHTHPHEL, ©; _

B=—HS1p15 C

H = atb+c
Area of triangle THEEEH ﬁ'@ﬁﬁ@‘@—% x36x20 = 360 cm? Area AABC = ABPC + AAPC + AAPB
. NE) 1 1
% 57,60, 111 - Find Area 7&tv3sg fiw *® Tx2= S Xat+ 5 xb+ o xc
Simplify by 3 7B e®®EX &1 = 19, 20, 13;\ 5 5
3 X 3
12 1612 35 sz— E(a+b+c):>?x—a+b+c
35-16 = 19 (obtuseA) .. H=atb+c
A 2
= ﬁ (atb+c) (Result)
A f AABC = = +b+c)?
19 37 rea o =5 (a+b+c)
: 20
N A
B 16 C—19 cm—iD n b
1
Area THffTIER - x19x12 = 114 p—"1—
.. Area of original A, oe®A ¥ Bt = Area of AABC = ax = Area of APQR
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Scalene Triangle = ¥ Twofit =maw

< All 3 side are unequal. ¥_=3 AT TR I
Perimeter ¥<I(c&I¥(P)=a+b +c

a+b+c

Semi-perimeter ¥5 )¥TI(l = 5

Area of AABC = \/S(S—a)(S—b)(S—c)
Area of AABC=r1rx S

Area of AABC = 22
rea o = 4R
A
X
a C
y
B ZN\ ¢

« Ifregular polygon have same perimeter then figure
with more number of sides have greater area.

o T 9@ 9 W freried e e e s fea

77 g @ fEffrewm e o famm

. Area of square > Area of A with same perimeter.
| fEfften-wd ety femw fEifvaes
Infinite sides ™ 1%&#f ©> circle ™ &

. circle has more area then any other closed
figure.

- o REffvdemR e ey (W AW e T ol faem

% If all the given figure have the same perimeter
then:-
o & e e | @ ofw frerted g e

AN L0

Triangle Square Pentagon Circle
Quadrilateral =3 & &9

Quadrilateral

Square Rectangle Parallelogram Rhombus Trapezium

Quadrilateral : A closed shape and a type of polygon
that has 4 sides, 4 vertices and 4 angles.

THMEATE T qWm T o e s comEhif A
4g T famw Tofoef| o
C

A
ZA+ /B + £ZC + «/D = 360°

B\ Gagan Pratap Sir

2D
<  Area of Quadrilateral 7 %€ s JU U WERHTE

D C
h,
A B
1
Area = Ex BD x (h, + h)
1 . .
= — x diagonal x (Sum of perpendiculars drawn

2
on this diagonal)

= — x T K, W T FpuE EIN g1 i A

% In any Quadrilateral 78R @ &#HET

A, A,, A, and A, are the area of respective

triangles.
A, A, A, A, % floeifiin wiewem
C
A,
A, A,
A,
A B

A xA =A xA,
% Area of quadrilateral made by joining the mid

points of all sides of given quadrilateral is half of
the original quadrilateral.

=Y 97 T B R e R T 1T faewlk |\
& B TR e o - fad faem

" ]—) a C
aj O a

""\" 4 g 5
o

Area of AAOB = Area of ABOC = Area of ACOD =

a2

Area of AAOD = y

Perimeter "0U®-5= 44

d2

Area TEUdsTE a2 = 5

diameter 7 @2 T= 5./2

Inradius ™1 (@®)afyr) = %

CHA&PIQNPUBLICATIDN



~ V2

Areaof circumcircle _ 2
R:ir=y2:1, Area of incircle 1

Circumradius 7 @ )afqR) =

N |

If we make circle inside a square and again make
a square inside the circle and so on... the area
will becomes half and so on.

EHFE I Y T B\ 9 F Gt wmhay
T 9 T oo e ger g i v fetfvdem - fadi
> Tl e

N
AN

VNN
N/

N~
Area of largest square middle : smallest
v °F Ty T fEftfrae ( o (B W
4 12 i1

- Largest : smallest ™ °H TH®  HF > 4: 1

Yy Yl

Y AR

le a |

©~ “1

4
Area of shaded region 5ffR | =i fEfiftas & 7a2

Area of A,B,C,D, E, F, G, His equal

[

a is the side of square.

a T dRmfEEE

B\ Gagan Pratap Sir

2D

2
Shaded Area 7 faf® 1 m:ftf = ?11
D C
a a 4

Area of leaf T<iax fEtide = = a2

A a B

Area of leaf TR f&=ftvae
a C

— iD +t|a = I;I

If side of square % ¥ T FEH{E a

rl
D vi C
r3
r2
A a B
a _3a _a
"0 "%
a 3a a
L1768 6 x48=3:18:8

©
1
1 1 |B
1
A T B

Perimeter "U&HUT(P) = 2(L + B)

Area =HHA) = LxB

Diagonal 7 7 &%= AC=BD = 12 ;1 B?

Area of AAOB = Area of ABOC = Area of ACOD

LB

= Area of AAOD = e

Radius of maximum size circle that can be put

Breadth
2

LT | R o g R = afes e fa = w1 are e T

inside rectangle =

oY | ToesE
CHASPIAQN rusLication



Path Around or Inside a Rectangle
= el U3 0SB TR WAL

1. Crossing road inside rectnagle

I AT WIH W L0 T

T

b

l

Area of crossing road, % RTeUR f&Ef ¥ L+ bx-x2
= x(+b—x)
Perimeter of path TWgH T0&EFUE= 2(1+ b - 2x)

< l >

2. Path inside a rectangle 7 UHd USTT dlUS @3]UCHITE
- f
X X|b
* l
I¢ l >
Area of path 7¥gfix B 2x (1+ b — 2x)
Perimeter of path ™ FUEHTE= 4 (1+ b — 2x)
Where x is the width of the path. 7 EHcVEH FFERH
3. Path Outside a rectangular field

TG U ATV TS B UATH

X

x . bl x
X

Area of path ™¥gRx figfifrgsu= 2x (I + b + 2x)
Perimeter of path W& FEET= 4 (1+ b + 2x)
Where x is the width of path 7 THUGRR FRREHHTE]

Parallelogram *> ®3&US o =

©

oo D a

b b

A a B

Perimeter "HUEHU%= 2 (a + b)

AC2 + BD? = 2 (a2 + b?)

d? +d; =2(a’+b?%

Area TEU3et= Base 70 -fiix Height TH=ah
If length of one diagonal is d ™% 9T & T #fH 7T fotl Hep

Then Area @&EUdst= 2 [s(s —a)(s - b)(s - d)

a+b+d

Where 7 @is = 5

B\ Gagan Pratap Sir

2D
Rhombus*+> 3T & &H

Perimeter TUERUE= 44

4a% = d? +d? (Property
1 2

1
area THEHUdE = §><d1><d2

Area TEEHU3et= Base 70 f-fix Height Tk

Area of A AOB = A Area of A BOC = Area of COD =
Area of AAOD

Trapezium *> Eg% o &H

Perimeter "&HUTE= a + b + ¢ + d

1
Area TOHU3eT= 5 (Sum of parallel sides) e iy

ewfafix fEf x distance between them 7@ T 9 X
il
,

1
Area T USRI U= 2 (a+b)xh

d?+d? =c?+d?+ 2ab (Property)
Circle ~7&H
Circumference /T&F

Diameter /& = constant =n

= = Circumference ™W&E = 2nr

or

4A
diameter (d) =,f7 (Where, A = Area of circle)

nd?
Area TRt = gr2= v
radius c=2nr A=nr?
7 44 154
7K 44K 154K?
24.5 44x3.5 154x%(3.5)? -+ 24.5=7x3.5
28 44 x4 154x16
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2D

Sector of a circle - Ad TTgUA We 5 H % Major segment TEFTTEC
23 Area of major segment, TUW @ fEftfide =
S Major Segment
AN
; 150°
A 7 \/3 B

6 = central angle = (sector is what part of

360°
Area of sector (210°) + Area of AOAB

e nw fEtfvaey210°)HIMOABR Bt

circle)

0 =TT X o= g #end # ¥ e e

= 210" x 1007 +l x10%x10%xsin150°

Area of sector 9 %+ faum fftfvae OAB = 360° 2

0 Ir s 1 1
oo xﬂ_rgza :>12><100n+2><10><10><2
Length of Ag=1= 3690° X 2nr = (173575 +25) cm?

£ Perimeter of segment
oo 180 o .
o SRA TEE- = 2r [360" + Slng}

=180 For semi-circle = 31 4&Ua #ig 78

l 0.0 22
l=r0°0r 0°= —
r

Segment - T&c H

% Minor segment TEHTEC

T—> —7T—>

Radius Circumference Area
7 36 77
Perimeter ™MV 5= nr + diameter
2
nr
Area = —
2

For a quadrant ~ Hd U3 Sg/0d 8fg 79

Minor Segment oo

11
Area of minor segment = Area of sector — Area of !
AOAB -
S fr e fEftfiaewd #ea fEfftaesOAB T fEftfide ) )
Radius Circumference Area
120° 1 e TEE Sffrae
= x 154 — —x 7 x 7 x sin120° 2
360° 2
7 25 77 38.5
154 49 3 2 '
3 2 2 . 2nr nr
Perimeter ™ &E-%= 1 + 1 + % - 2r + o
154 493 r?
= 3 4 cm? Area TR = =+
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°,
£ %4

Length of string = 2nr + diameter X number of
circles

TRAR el e Rnr + e x - #iw arrafl

AABC = equilateral A
OB = circumradius
Let radius of small circle = x

side of equilateralA  2r
OB = J3 e
2r
LoX= ﬁ -r

2-43
X = T xXr
If we draw a big circle around these 3 circles, then

2r
radius of that big circle = y = A +r
T TERH B HE Shend o8 T 9 T 3 Tl vemm e T T

+r

‘mmy=

2++/3
ysrx /s

Two circles of equal radius touch each other as
shown in figure, a square of side 'a' is placed
between two circles. One side of square is on
direct common tangent of both circles, find r/a?

oot w)afy feq T #8Y gotm Fe o vomn oforfs fef
YT 8 TR T forsfl TR © TR o ¥ wefa, T R
ot gwr w e fressivem @ /a ¥ e adk

(Result)

B\ Gagan Pratap Sir

2D

Base Figure

%@ R—>
@ Derived Figure

«—I12—

€ 24 >

. _ R 12
radius of shaded part, Sfafit 1 %ffira T = = =4
% Derived Figure
— 15 >

. _ R 15
radius of shaded part, =R | Fwef &= -y

n semi-circle (even) drawn on diameter AB
NWY-HY T T TABW e el T

R
Radius of each small semi-circle =H

T T Tt -+ K ol Jarfa=

2 R RZ
—+r’+2x—xr=—+R*+r’-2Rr
n n n

2><B><r:R2—2Rr

n
2RC | oRr = R?
n
2Rr(1+nj=R2
n
Rn
r:
2(n+1)

CHASPIAQN rusLication



nR
radius of small circle, 5 %% d)af r = 2(n—+1)

l
i%

Here,n=2,R =8
:. radius of shaded part, sfafit | & Ta]

_2x8_8

" 2x3 3
< FindA/B="?

A=B (Property)

Area of ring/ TaX fRtaes= 1(R%-r?)
Width of path /U T fEli+E R-r

Some important results

n — identical circles

ab

r= @2n-l)a+b+c

B\ Gagan Pratap Sir

2D

Area ([Ic) = area ([b) + area ([la)
c2=2a2+ b2

<

Equilateral As
Area (Ac) = area (Ab) + area (Aa)
Area of Path Inside Square =4d (a—d)

TR e B R @I 4d (a - d)

-. d = length of Path /> T = #=I® TEEF

a = length of Square/a = T &l fo
Area of Path outside Square /¥ T ¥ fam " = {
33 4d (a + d)
Area of Path midway Square/ & @ @i &d el
T fEftfrass= d (2a - d)

If the side of square increase by x times then the
area of the square becomes x? times.

L g T e et she afs a9 ™ fEfifveae
T fi foeg

4a
If the area of the square is a =70m2, then the

area of the circle formed by the same perimeter
is

TG T (Eifvdem eodH oo wervey’ fana#da f
ffordead| foeer T
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2D

»  Area of shadded part/s R =i feftftea filmeg [ DRD_a _C
A B A B al a’ |a
4
A a B
Area of shaded region /5 fafit | i fEfivae
ma’ a’
D C D C _ o BB,
&=t
8 a 2 2
2_g| X222 2 na
{ 4 a 12 a”—+3a + 3 > A
» a’ [1 -J3+ E}
3
> Room as a Rectangular figure
7o R fom i D
Area of four walls of room A B A B
7 o R fom oo werfefil, o fefi fiefifoae
= Perimeter x Height = 2 x (L x B) x H B s
»  Area of Roof and 4 walls :
e, 7 el o | W fesftfoge 5 e D e

=2H (L + B) + LB

(This formula can be used when we have to paint
a whole room

TER T A 2l (99 9 o drHeR o 9t

Area of shaded region is equal in each case.

sfofir | ey fRftfivdcre U= TR o 9

» Find the area of shaded part/sfaf | =it fEfftae | 5 a
60°
a a
a a
60° 607
a

Area of square - sector/ TR fftfirase witha o firfix T Area of shaded region /s iR | wffirr fesfifivae
3frde a2
= E[Qﬂ? — 3\/§:|

= 9.05% of square area/ & WU #0.05%
> > a

2
4r2—%x90x4=r2[4—n]

Area of shaded region is equal in each case.

s fafie | wffirr fRftlvdsre T=sf e o e

A\ Gagan Pratap Sir CHA@%P'DNPUBLH}AHON




a2
Area of (I) = area of (II) = E[S«E—n}
= 17.1208% of square area/ & TRt

a

a
Area of shaded region /= fafit | T&ffir fiEfivas
aZ
= E[4TE—3\/§:|

= 61.4166% of square area/ T fEtUae

a

Area of shaded region /= fafit | T&ffir fiEfivas

2
=f—2[12 -2n— 3\/§J = 4.3388% of square area
L C
i r
N2r€]
T
a
A B

V2r+r+a=+2a
r(\/§+1)=(\/§—1)a

B\ Gagan Pratap Sir

2D

Area of shaded region /5 fafit | i fEfivae

a2

—(r-2)= 42

2 7

= 57.02% of square area

a

a

Area of shaded region /5 fafit | =it fEfivae

a2

=?{3(1—\/§)+n}

= 31.5146% of square area
a

a
Area of shaded region /5 fafit | %t fEffvae

-2 (r-12+643)

1
=12.78% or —

3 of square area

CHASPIAQN rusLication



>
T
_p+b—h;R_E
2 2
r=é;Rzabc =p><b><h
s 4A 4A
>

Area (Ac) = area (Ab) + area (Aa)
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2D

> A
N
(i) area (6) = area (1) + area (2) + area (3)
(ii) area (4) + area (5) = area (3)
> 3

Here,
(i) area (1) = area (2)
(ii) area (3) = area (4)

(iii) area of [(1) + (2) + (3) + (4)] = arae of rectangle (5)
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2D

Polygon T4 &H

®,

% Polygon: closed figure of 3 or more sides.

R wEE e wEti @ 1wt ag

convex/ e concave/7 | &
any one angle is more
than 180°

Any one diagonal or more
will be outside.

* each interior angle is
less than 180°
All diagonals lies inside

* oy Wfier | el T foef@ T | B 80° @ T
180° W e | foeed o i
TR B T ST o | TR TR W & T o fedis

e 53 [\
Regular polygon = fer T swed m=a

« Always a convex polygonUﬂJﬁ RO U Eg Ve Y
* each side is equal, ¥ W o 9w

* each interior and exterior angle is equal

v3R o fi &1 fom fomw TR of oo 9=

Qa

Regular Hexagon: 6 sides /&1,
6 vertices/ &
6 integior angles /@ fl %1 @¥ faf
6 exterior angles/ oo faf

~ n sides polygon have: n vertices, n interior
angles, n exterior angles.

- n FHTH feu ey e fiis v e
T ol | e

% Sum of all interior angles of a polygon with n sides
nEHRH feu e w s il = = T
= (n-2) x 180°

—> (3-2)x180° = 180°

B\ Gagan Pratap Sir

°6

or 2A=2 x 180° = 360°

ga (5-2) x 180° = 540°

or 3A=3x180 = 540°
— Each interior angle of a regular polygon =
(n-2)x180°

n

ST S T T e oer miw g e

(4-2) x 180° = 360°

“ Sum of all exterior angles of a 'n' sided polygon =
360°

'n'EHf feu wha wafw fou Hr B 360°
% JI+3YE=180°xn

(n—-2)180° + YE = 180° x n

180°n - 360° + 2E = 180° n

>E =360°

I+E=180°

Internal angle + External angle = 180°

ST U9 WU+UST U9 W= 180°

360°
.. Each exterior angle of a regular polygon = a
T ol | e SR | e T
360°
No. of sides, s¥fafx ®raf & =
. ) n(n-3)
% No. of diagonals in a polygon = 5

I 9 ST T A R A

Regular Hexagon =1 o womw

CHA&PIQNPUBLICATIDN



2D

Each Interior angle ™R W fi=x & faf = 120° Area AEAC 1
Each exterior angle ™#%R ¥ f@f® f = 60° Area ABCDEF 2
. o R
Total diagonals ™ & T &&= 9 ¢ z N

Large diagonal, U 13- = FC=AD = BE = 2a
Perimeter THUEFUH= 6a

Regular Hexagon = 6 equilateral A = 3 Rhombus
TR SRR A enT 3% o '

3J3 ,
—a
2

Area = §a2X6 =

r = Short diagonal, ©=@## 7 5-% FD = DB = BF = ﬁ 2 ' ‘
2 P, Q, R are mid points, P, Q, R TR [ 937

Circumradius ¥ HR) = a (side) 2a

F C
o E a D \ /

@ ® P Q PQ = 2a+a _ 3_a
\ / 2 2
a a
A
OO Q|0 =B a
F C APQR = equilateral A with side oY
OO ONI©)
V3.9,
a a AreaAPQR 4 *2% 3
Q10 " AreaABCDEF 3 , 8
X—a
A a B 4

6 equilateral A formed., 6% @ @R T T g Octagon = 3{ h&H

Area of each Ais same. 5% 9ATW fEffvgem e wgm | Regular figure with 8 sides

<> 3 Rhombus of equal area in a regular hexagon. swmfTTH fewk o w3
T3 T o R o WUE® W oo #hE Lzt e of ogizen - @
E D o Teds T T FRHW TR a

Area TR = 2(@ + l)a2

Perimeter TOUEHTU = 8a

Inradius (r) ™=afyr) = Ngl—_Q

Circumradius (R) ™ &-HR) & 2 =——"—a

Each interior angle = 135°
v Wil = | o 135°
Each exterior angle = 45°
v 9 fe T 45°
Number of diaonal = 20

T Y 3 RFARE 20

A EAC = equilateral A of side /3 a
AEAC = /3 a eWif few fom

A\ Gagan Pratap Sir CHA#%P'DNPUBLH;AHON




< ’: < 3 Dimension Mensuration (3 37 " &0 ) f<rar >

3D

3 Dimension: Length, breadth, height

3 ¥~ I 3 > o U

Lateral surface Area 9 1771 ( )3=@ (LSA):
TG 1 33TE)HA GREE 1, T o)A

surrounding area except (of figures having flat
surface) top and bottom

T T I>WEEE Txdht G- )FI3H, TI( TIRIA9T

Total surface area T4 & ‘oﬁ?.;"r )HE (TSA) :

Area of all surfaces of a figure (LSA) + area of bases
(top/bottom)

T ( )THATHR FL T )THH

TH WA G, T 5T (T )R (LSA) + S )
SUHJ>E

O

Curved surface area (CSA) :

of figures having curved surfaces like cylinder,
cone etc.

1, e )T (CSA) 4
TR W UY, T, I I T

CSA : Area of only curved surfaces except top and
bottom.

CSAAUH W= I>3TEIEHA TIA T, FE G- )TH:
Volume capacity 3 == )- |4 :

Im

Im

1m

volume = 1x1x1 = 1 m®
1 km = 1000 m

1m= 100 cm
1m?3= 1000 Litre
= 1m?® = 10°L

= 1L =102 m?
1L =102 x 10° cm?
= 1L =10° cm?
1lm = 100 cm
1m = 1000 mm
1 decimetre = 10 cm
1 km = 100 decametre

B\ Gagan Pratap Sir

“ A Solid figure in which length, Breadth and height
are equal.

Tq 2R 999 Oy sz ag s uHH 1 (L (7

a

6 faces HHEH

8 vertices § %

12 edges ¥~
Diagonals 39 9%H = 4
LSA & 1% I ( e = 4a2

Surface Area ¥
Volume ®S7IIT = a®= |\~ o

TSA GO FL T )THE = 6a2
Diagonal §9 #%f= /3 a, Face diagonal =./2a

Euler's Theorem: for any 3D flat surface figure
T J W3 LI, TR TI( Y gIem
V+F-E=2

% When a cube of maximum size put inside a
hemisphere.

Tt 99 SEPRREISTHA F€H | 9 G I H A (¥

2 3
a 2= 2 =l= 2
E+a=r = ga =r

2
a (side of cube) = \/; r

CHASPIQN ysLication



3D

Cuboid (}t.i: T « If x is the thickness of a cuboid, then volume of

the hollow cuboid = lbh — (I-2x) (b —2x) (h —2x)
Ty x TR g | N (F I SEIEE - G ST & [bh —

H (I1-2x) (b -2x (h -—2x
« Making open rectangular box by cutting 4 corners
------ B of a retangular sheet.
L T S, T Y 9 S-S 1= 135
Face/ 9 = 6 W [
Vertices/_ >+= 8 X X
. b
Edge/ ®s-+=12 X X b X
Adjacent faces ¥57=% #&@ ¥ = LH, BH, LB e = 2 T ox

l

LSA = 2(bh + ) = 2(L+B) x H = Area of 4 walls Volume of rectangular box = (I- 2x) (b — 2x)x.

T LT )T IEE T=e W ST = (1- 2 (b - 2X)x.
TSA = 2(LB+BH+HL) % Volume of water flowing through cuboidal pump
Volume - 91T = LxBxH in time't' /7 © TEREURANITE SHAY W J &
Diagonal - 9 9f= B = area of base X (vt) (I x b)
% If area of 3 adjacent faces of a cuboid are x, y, z Cylinder (uf @

respectively. o 0

TY TH - U3 WRE R THH L ANy, z (F
ft.
volume - ( 7 = [xyz h —=s

opening

x=1b y=bh z=hl

xyz = Pb*h? 0

\/ny S oltmers siFll== Volume = nr?h = Base Area X Height
CSA = 2nrh = Base Perimeter x Height

« If x, y, z are diagonals of three adjacent faces of a TSA = CSA + 2 x Base Area = 2xrh + 2nr? = 27r(r+h)

cuboid

Ratio _, CSA __B
aH0= rSA "r+h
. Yly % Folding of rectangular sheet to form a cylinder
79 T3 T TR 9TRTd SIS T 9 W
X LB
L

T x, y, z T8 %=+ Y, T A= F HEHEY 9 (|

x= P+p? XC+yf+2=2(P+b*+h?) !
A Folding along length 33t~ e
X+y’+2z°

Y= VJb?+h? P+b*+h? = >
X’ +y* + 27 h=b

l=\/x2_y2+22’ b=\/x2+y2_22’h=\/y2+22_x2 ,
2 2 2 2nr =1 P= =
2n

\/(x2 +y? - 22)(x2 —yt+ 22)(y2 122 _ x2) B Folding along breadth 3> =@ qic=~_ ar
Volume =

2.2
% Longest rod that can be put inside a cuboid (Room)
= Diagonal = /j2 + b2 + h?

TH S 3E)A GISA g U THE 9] T1Tisl s

3 gEfe 2nr=b r=o-

A\ Gagan Pratap Sir @ CHI\#%P'DNPUBLH;AHON




Hollow Cylinder (¥ &~ uf@

R .
Thickness

thickness g <=f = t
volume of metal %9 €9+ S91159 = tR%h — nr2h
= (R*-r?)h
Volume /5711 = g(R+r) (R-r)h
CSA/T, =2 )%=Hel = 2n(R+1)h
TSA/T @ F2  )<=7e = 2n(R+r)h + 2n(R2-r?)
= 2n(R+r) (h+R-1)
A maximum size cone inside a cylinder
TUH TR GIGA U9 NEH| )THH 12 ., 9™

vol. of cylinder _ 3

[Relto = vol. of cone 1

A cylinder encloses a sphere
3OE TR TH 7RI (I

Height of cylinder = Diameter of sphere
IR Y UTHe 7RRA- A=A

vol. of cylinder 3

lilie = vol. of sphere 2

A maximum size cylinder inside a cube
T O} GISH S®E| 99+ 909 13R

B\ Gagan Pratap Sir

3D

Radius of cylinder 1 3R §, ¥5T= = %

Height of cylinder 21 %© ¥ UTHEH = a

vol. of cube 14

Ratio > ————— =
vol. of cylinder 11
Maximum size cylinder inside a cone

T9 , HEISH IEH| )THH 12T R

Height of cone 3 =& Uz=H = H
Height of cylinder S13% §, UH<9H =h
Radius of cone 3 W=, ¥5T= =R
Radius of cylinder §131© ¥, Y5T= =r

R H

: H-h (Property)

Volume of cylinder _ 4

Volume of cone 9

> Apex

semi-vertex angle/ I ¥ &E E,

! (slant height) /=9 3 T %

P=h?+ 12

=>1= Jh2+r2 =

1
volume = 3 nr?h

CSA/SMe8Y WIS = nrl
TSA/ B 9F7 093 = nrl+ nr2 = nr (r + )

If H, C and V are the height, curved surface area

and volume of a cone. Then find the value of
3nVH3-C?H?+9V?2?

SFRH, C TRV 192 @d L= T )T R &l T 093
TR AW IWB T [ I WM3nVH-C’H*+9V? T
3IRUZ T

Let r=1,h=1

A l= 3

1
Volume = 3 C=.2n

1 1
3nVH3- C?H? + 9V?= 3n><§n— 2n?+ 9§n2
= n?-2n?+n?=0
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If S denotes the area of the curved surface area of
a right circular cone of height h and semivertical
angle a then S equals?

ST gL T ITH W TISST T 1 { TWxh )T = |
TfoT TEgE g1 = 1 { @ WS Wz T

-~

cosa

r
tana = E

1l = hseca

r = htana
S = nrl = nth?secotana

When a cube of maximum volume is cut from a
cone

30T TH | WRIGEF| ST G G- UHE (I

J2rh - Jora=ah
a(th +/21) = J2rh

. \/Erh
a (side of cube) = m

When a sector is folded to make a cone:

30T U9 YRS 9 9@ 19 WA TEUA (I

l
circumference of base of cone = arc [

3 HEHISE- § WE ¢ arc [@

B\ Gagan Pratap Sir

°,
£ %4

3D

0
2nr = 2nR X%

r=R360°

slant height of cone = radius of sector, h = /g2 _ ;2
T Y, WTH UHSL YEeE § YEh = Kl

Rotation of right angle triangle to form a cone
ITH , Y TGS T = ¥ 9 G- @k

A

B a C
Rotation along base a 39/=%+ a GITT+ THTH
A
h c Rotation
r Direction

r=c h=a l=b
Rotation along perpendicular BC
g3 | BC 93t~ ==

A

Rotation
Direction

B C

r=a e I=b
Rotation along hypotenuse AC SHEIAC T = Tg =

A
A C
b
c . b
Ata‘uon 2
B - C Direction
C
A

(ac)’
b

1
Sum of vol. of 2 cones 82 "=~ SIS = B
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Cutting of Cone (WaTT T

Frustum
L_h 4
r2 h2 lz
smallconeCSA nrl [ 3 L : h, )
BigconeCSA  mr,l, (EJ - (Z] B {h_zJ

1 5
—nr hy
smallconevolume 3

Big cone volume L

CSA of S parts =

12 :22-12 32-22 :42-32 ;5242

1 : 3 : 5 7 : 9
Volume of 5 parts =

13 :23-1%: 3%3-2% :43-33.5%3-43

1 : 7 19 37: 61

_ _[if_[if_ LY
_gmfhz_ r,) \L)

(Ratio)

(Ratio)

Frustom of Cone (Wata =t

®,

portion is called frustum.

30T U6, WA AW 9% W 90 (SINE oF

Y ®EA G (W

I

I

h h{ \

I r,—1,

B\ Gagan Pratap Sir

% When a cone is cut parallel to its base, lower

CSA = n(r +1,)l

TSA = nfr,+r )l + n(r’ +17)

volume = — x(r’ +1; +55,) x h

w |~

l= \h®+(r —r2)2
Sphere afr

4 b
Volume = 3 nR3 = gds

CSA = TSA = 41R? = Area « R?
Volume o« R3
Cutting of Sphere (A @ %1

< Sphere Hemi-Sphere

2
Volume of hemisphere g 7= 9+ 71|54 = B nrd

CSA of Hemi-sphere = 2nrr?
TSA of Hemi-sphere = 2nr? + nr?= 3nr?
TSA of both parts = 4nr?+2nr?= 6nr?

|—> First cut

4
2 cut (4 pieces) 1 cut — 2 circle area T (Increase)
4 parts TSA = 4nr? + 4xnr? = 8nr?

2

Second cut

8nr
4

(Quarter sphere) - > = /=

If we make 3 cuts at x, y, z axis
W ( xy z9)r®H 3" THIH
3 cut — 8 parts

TSA of each part = = 2mr?

3 cut — 6 circle area
8 parts TSA = 4nr? + 6xnr? = 10 nr?

10nr? 5 )
=—nr

TSA of each part 3T = G+ TSAH = 3 4
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3D
“ A maximum size sphere inside a cube

. . 4
TG 5K GISH U SWEH| 9 G 7% Sk =[§><Tt(r+t)3—r3}
- -
A
) % A prism is a solid figure with identical ends, flat
> faces and same cross section all along its length.
— 79§ U9 2R TAY (SWIEW T T (YW & ™
) a " = —— o= = & —
Diameter of sphere 73WH~- &< = a (A= FY, dFFHTT+T = JFwe =9~ ([ (F
a — Base and Top of the prism is same
-. Radius of sphere 3 73R¥, Y5714 = > LT SReRE S i W
R vol. of cube 21 Surface of prism is lateral and not curved.
atio=> —; - =7 . .
vol. of sphere 11 wWg 9 TI( m{n“(\—ﬁm-w/: (AT
< A maximum size cube inside a sphere Cube, cuboid are prism but cylinder is not prism
3UY 7BNHISTA 99 SEH| TH- G-t TTRATR- - W (WS TR TG I WH

Triangular base prism

HY T X W) TE

8, b
C
Diagonal of cube = Diameter of sphere
TSR H- Y el 7R A<H h .
vol. of sphere 1 1V3 —
vol. of cube 7
% A maximum size sphere inside a cone Volume of prism = area of base x height

3UH | WEEISA U9 V€Y SH- 9T 7%= Wg G- 9TIT = 9%+ G+ )THwA x TS

LSA = perimeter of base x height
TLSA = 391+ § RE x THIH

o

= 3 rectangles formed if we open it
= FISIRIEH 3 I TII(H

h = height of cone $h =, &, T ah+bh+ch=(a+b+c)xh
[ = slant height of cone 3/ =_ |4, A § TSI ety = LSk == 2 % s Aiea)

r = radius of base of cone 3r = WA T, YFT General formulae for a prism (<R af> & ot =@

b A CSA = Base perimeter x Height = na x h
r

Radius of sphere 3 7277 YgT=R= — B TSA = CSA + 2 x Area of two base
' = l+r

Hollow Sphere (" f.~ af1 TSA = nah + 2 x —

2 T

cot—
n

: C Volume = Area of base area x Height
ST = T+ )THHA x TS

2 T

cot—xh
4

Volume =

Here 371(,

n — no. of sides of regular polygon
Volume of metal 3% 8, S113d = %n(Rs—re’) n—®Y 1T (v g W, TEE
a — side length of regular polygon
a—>®W T g =g o

h — height of prism/%g 4 T

TSA = 47R? + 4nr?
Thickness g <4 (t)= R-r
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3D
Pyramid ( <12 =HT

1
=5 x 4a x slant height

1
= 5% base perimeter x slant height

= X WET G WE x ATH THH

In square pyramid 31 76~ % 9 _ ®>

(3]
P=h?+ 5
a 2
Square Pyramid Triangular Pyramid If slant edge =517/ 9 &= W= =e ~ e’ =P+ (5)
31 70 WY I IHET Y I9
2
Height — Apex to centre of base —e?=h2+ (%)

TFH > THIIAE qHE |H
slant edge — Apex to vertex of base
AMH W+ - % G H 19

slant height — Apex to side of base

. . 2
ATH THF > T&- AIHIT-TY THI1H e?= P+ (ij
¢ 2
Q/Q
slant height /73 3% et 5 a e2= h2+ R2
2 l
B =nh?+r?

for a regular pyramid/99 ®F | T 9 4I¥H =

1
LSA = 5 xperimeter of base x slant height e

-2 r-2
‘ T2z T B
LSA = _ x %+ W& _“hx ATH TH R

TSA = LSA + Base Area Tetrahedron (TEFgTBIA AT

% All 4 faces and 1 equilateral triangle.
Pyramid with triangular base.

1
Volume = 3 xbase area X height

ITNT = — x T § )THHA x TSH

After opening square pyramid = LSA = 4A's
178+ Y9 37 = LSA = 4A's

1
= 4x xax slant height

A\ Gagan Pratap Sir CHA&P'QNPUBUCAHON




J3

—a

Slant height () = 5

LSA = ga@x 3

TSA=§a2><4=\/§a2

2
height = %a

Volume = Lx Y3 22, _ &
oume—3 4a \/ga—6\/§

Frustum of a Pyramid (& L™HT @ =T/AT

> <«——b——
b/2
l
h
a/2 L
€ a >

1
LSA =  (P,+P,) x I

P,, P, - Perimeter of bases 3 J%~%, WEH
A,, A, > Area of bases 3 S+ HH™ )T

1
Volume = 3 (A+A+ A xA,) xh

B\ Gagan Pratap Sir
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3 D

Pentagonal Prism (BIE:'E‘ T

N

<o

a

Area of pentagonal base = /352

#FUeT W, fEresi=

Lateral surface area = 5a x h = 5ah

o o U W Ud3T= 5a x h = 5ah

Total surface area = 5ah + 9,/3,2
BIg_THT U43T= 5ah +

Volume 9 A &= /352 xh =+/3a%h
Hexagonal Prism (\%';'E; T
J

a

Base area of hexagonal = % a?=2.5981a?

TS TG WIS a?=2.5981a?

Lateral surface area = 6a x h = 6ah
o o U T Ud3T= 6a x h = 6ah

Total surface area = 6ah + 3./3a?

BYq THTII3I= 6ah + a2
Volume |9 3 &= Sf a’h = 2.5981a%h

Pentagonal Pyramid (EIE:'E‘ L AT

Y

a

B

1 5
Lateral surface area = 2 x5axs= 5 as

o oo T T 3T=

x5axs=—as

CHA&PIQNPUBLICATIDN



5
Total surface area = 5 as+./3a2

B TATUI3I= — as+

1 1
‘sre=—x+3a?=——a?
Volume |9 3 © 3 NG

Hexagonal Pyramid ¥ \: B TR AT

s = slant height af: &)% =
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1
Lateral surface area =5 xbaxs=3as
o ooEaH T T TN ST= — x6axs=3as

33

Total surface area = 3as +Ta2

BYg THT U43I= 3as + a2
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Volume 99 3 ©= = a’h
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3 D

Solid figure Figure Volume CSA/LSA TSA
a
Cube (1@ 2 a® 4a? 6a*
a
N H
Cuboid (7% T > LxBxH 2 (L+B)H 2(LB + BH + HL)
L

>
Cylinder (uf @ h nr*h 2nrh 27r (r + h)

5

1
Cone: (TaT @ 3h nrl nr (r + 1)

Frustum of cone 1
(watd =T ETC(Rz +r? + Rr)h (R + 1)l (R + r)l + 7(R?*+ r?)
4
Sphere ( afr @ 3 nrd 4nr? 4nr?

Hollow sphere % 4 s s 2
(ﬁﬁ\ %}FT ER(R —r) 4R

Hemi-sphere 2 2 2
( Wﬁf\ T 3 nrs 2nr 3nr
b
C
Prism: ( 33<A A Base area x Height Base peri. x Height LSA+ 2 x Base area

1 1
Pyramid ( L T 3 x Base area x H 2 x Base peri. x Slant h. LSA + Base area
a
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Number System

Number system (¥@ & IH >

| Numbers |

A 4

v v
Real number Imaginary
| numbers
v v
Rational Irrational
numbers numbers
v v
Non-integer Integers
rational |
numbers
v v
Negative Whole
numbers numbers
Zero Natural
numbers

Classification of Numbers (T@ 3 aﬁ)fwg q

Real Numbers Imaginary Numbers

w e fagza TeemEn fegya

which can be denoted can not be denoted on

on number line. number line.

T fEIWIATA® (I WISHA TS e

BT 1w BRI 1w

19 5 .

Ex. +3,—7,5,E,7 V=7, =3, -5, J-1=1

0.0675, /5, V11 J -1 =i?

at+tib 5+3i

Real Numbers ( ) )T R T aq

Rational Numbers Irrational Numbers
sy fagy , TRy fagy
which can be written in can not be written in

p p
a form (q#0) p, q - Integer a form.

T TEE, (T T2 TgREE, (w1
5 13 -8
Ex. 3710 1 0.5555, 0.1342607532 ....
22
= Ja, n=3.141592....

Decimal Numbers (' T )@ U

Terminating Non-Terminating Non-terminating

decimal Repeating decimal Non-repeating
decimal
P PR . .
wE WA 14T WE T | G TR, ORI
TEY HEqg 14 wRd dEad
1 1
0.5= 2 0.333333...= 3 J2=1.414....
73 56
0.73 = 100 0.565656...= 99 J
0.648 = 5L 0.137137137...= 137 Irrati 1
. = 125 . =599 rrationa
Rational Numbers Numbers

®,

% Integers — All integers are rational no.

p
(aj where g = 1
AT o Toesml oy feagyiew

Negative Integers Non-negative Integers
T WRE I I Reiciis 3 S
{0, ....—4, -3, -2, -1} {0,1,2,3,4,....:}
0 — Neither positive 2
nor negative Whole Numbers
1 @& & wE aAef a5y
g & g I
< Natural numbers ©B® &1 oy >
{1,2,3,4,5,....0}

Integers (T T

Even U odd T)>
Even — which are divisible by 2. (2K form)
fe -+ f@ewE <8 )2K 93+
{0, 2, 4, 6, 8)
Odd — which are not divisible by 2. (2K+1 form)
e - W { @RE wewed )2K+1 T3t
{1,3,5,7,11}

B\ Gagan Pratap Sir CHA&P'DNPUBUGAHDN



« 0Odd x odd — odd
odd x even — even
odd+todd — even
even + even — even
odd £ even — odd

a+b=odd a_odd+odd_even
" a-b=odd ‘ 2 2

a+b=even o o Cventeven even
a—-b=even 2 Z

= Natural No.

= Natural No.

a-b=odd 2

a+b=even even+odd odd
a= =5 # natural

Natural numbers (AT H T T

/\)

Prime numbers Composite numbers
waw fwe a9
Prime Numbers — Only two factors 1 & itself.
, FE fag 75> 19 WWER 1, ® WA
2,3,5,7,11, 13, 23, 61, 67, 97 etc.

2 — even prime no. & smallest prime no.

ITMTHE o

2 - g, W fagw, vf, fu &, WE a2 o

3,5,7 — only pair of consecutive odd prime no.
3,5,7 » AT W& , T {9211 U & T=d

Prime no.—» 1-50 —
50-100 —»
1-100 —
1-200 —
1-1000 —

Each prime number can be written in (6k+1) form.
RN, WE Ta81 Wektl)T3sge, (w1 12w
But every (6k+1) form may not be necessarily prime

no.

@ 92 (6kt1) 737, ¥Rl FAT T SWE fagueeeed 1

(A7
13 — 6x2+1 (prime)
25 — 6x4+1 (not prime)

B\ Gagan Pratap Sir

15
10
25
46
168

o,
°n

Number System
Composite Numbers — more than two factors.

TARE > WTE 1T )G

4, 6,8,9 etc.

1 — Neither prime nor composite

158 W WS, Y TTWEA T

4 — Smallest composite number.

4T, Tr W fa=w

9 — Smallest odd composite number.

91, fr wee W3 fazw

Relatively prime/co-prime numbers — Two numbers
in which nothing is common i.e. their HCF = 1

T BFEUTWNREART dg> W @3 TGREY.> T
SEEY HECe, W g {HCF =1

25,19) (16,9) (2,3) (11, 13)

Twin-prime numbers — Two prime numbers with a
gap of 2.

FHEH, WE (a7 271 @ 9 1 T8 T WE Fa3 7
3,5 (5,7 (11, 13)

only pair of prime no. with a gap of 2 is 3, 5, 7.
21 590 1 &R 3,5,7 , WE { &1 1 w9, 1 Fge
(A

Smallest 3 digit prime — 101

f.fo =3 ,7q &, WE fagT= 101

largest 3 digit prime — 997

f, fuse3 , @ =, W feeT- 997

Perfect Numbers ('{331"\'@ ag

If the sum of all the factors (excluding that no.) is
equal to that number then it is called a perfect
no.

e o 1wy g®gl fogur w 'we e 135w gf o=t ©
. T Ul i wasl =gy 71 < ww

6 > 1,2,3,6 (factors) .. 1+2+3 =6

(Smallest perfect no.) .. 6 is perfect no.

28 > 1,2,4,7,14,28

(1+2+4+7+14) = 28

Perfect numbers * H¢{ 957 — 6, 28, 496, 8128 ....

CHASPIAN rusLication



Number System

< ,:

Divisibility Rules (W9 W T U

)

Divisibility Rules (W)T 3 AFT T

% 1 1is not divisible by any number except 1 but 1 is
a universal factor.
1,17 ® e U {eoi a8if worsmE weweedaw 91 1
fwer 13y 9 &
Divisibility Rule of 2, 4, 8, 16
2 Last digit should be divisible by 2.
2,878 ,F 27 weowmE T 9% q
4 Last 2 digit should be divisible by 4.
4,83 2,0 4 TERE W o€ d
8- Last 3 digit should be divisible by 8.
8> ,%% 3,H 8fUEHE W 9% d
16— Last 4 digits should be divisible by 16
16> , 8% 4 , 7 16 [ T@RE THWE
3— Sum of digits should be divisible by 3.
3 , 7y IIW 3 fweemE <& 4 d
9— Sum of digits should be divisible by 9.
9, H® 13 O T TERN(E T™ 4% d
5 — Last digit should be O or 5
5 ,8% ,H 0315 T AE
25 - Last two digit should be divisible by 25.
25 > , 8% W 25 T @eRE THuRE
125 — Last 3 digit should be divisible by 125.
125 >, 8% 3 , ¥ 125 { (@oWE W 5% d
6 — 6=2x3 (co-prime factors) + )f 21 , = |3/ -

~ If a number is divisible by 2 & 3 both, that
number will also be divisible by 6

LRe 1 gfaRi2 , B3 ue weRE 2w AR fu
TEESR(E TWE

To check divisibility of 7 we apply following
method—

7 IFFAFH AT SH GATRFH L IT H S
1071 > 107-1x2 571055 10-5%x2=0

0 is divisible by 7.

0,7, H=a# 1K . 1071, 71 §~FH 1781

B\ Gagan Pratap Sir

17808 » 1780-2 x 8 —» 1764

176 -2%x4 > 168 > 16 - 16 =0

17808 is divisible by 7, 17808 7_ T ==& 1@

To check divisibility of 13, we apply following
method—

13 §. -5 @ a1 >0 AT AIF H SHCK
2353 > 235+ 3 x4 =235+ 12 = 247

247 524 +7 x4 =24 + 28 = 52

52 is divisible by 13, .. 2353 will be divisible by 13
52, 13, §=%&# 19..12353 T 13, [~ %A oY

To check divisibility of 17, we apply following
method—

171 §L~TAFH d1 =0 A EF =T H Hh>
3587 - 358 -7 x 5 =358 -35 =323
323 532-3%x5=32-15=17
3587 will be divisible by 17, 3587, 17, H=Z&1 1o@#
5922 — Make pair of 3 digits from RHS
5922 —» RHST®Q , ¥ IZw_ g4
— Add alternate pairs & take difference
-> W T FY THEY, ®, W T H
— If difference is divisible by 7, 11, 13 then
number will be divisible by 7, 11, 13
respectively.
g% ,9u7, 11, 13 T wemiE 28 f ast eeo®
7,11, 13 T wooRE W@
7 7
11 %
13 x
7V
11 x
13 x
7V

11 x
13 x

005922 —» 922 -5 =917
6489 —» 489 - 6 —» 483

380247 — 380247 —»133

% ABAB - divisible by 101
73%x101 =7373

% ABCABC — divisible by 1001
687%x1001 = 687687

% 7x11x13=1001 (Remember)

CHAﬁplnNPUBLIGATIDN



Divisibility Rule of 11

7
*

If the difference between the sum of the digits at
odd places and sum of the digits at even places is
zero or multiple of 11.

e Tk W T e G, T e TR wN
TTHTY, SUCRE STLL T T T

If diff. is O or

. multiple of 11
LERCC T then no. will be

Add even place digits}
divisible by 11

Add odd place digits
166452 - 1+6+5 = 12

6+4+2 =12 diff. =0 .. div. by 11
7945938 —» 28-17 =11

__'r-um 91“

AllLatest TCS Questions asked in SSC Exams till Sept. 2022

Chapter - Wislh

With Detailed Solution & Smart Tricks

SSC CGL Tier 1-Tier 2, SSC CPO,
SSC CHSL, SSC MTS, Selection Post

o
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Number System
Divisibility Rule of 12

12=4x3

If a number is divisible by 4 and 3 both then that
number will also be divisible by 12.

3% 1 Tf 9814 93 ue toeEs eI wHe f a8t 12
f R EsTe TWH

CHAZLPION

PUSLICATION

e

Chapter Wise

ssc cﬂlMains

Mathematics
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CET, $SC, CGL, CPO, CHSL, CDS '

and Other Competitive Exams
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2010 to 2021-22
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Number System

&

Remainder Theorem (T 37Ta@RIT T

> YD

Remainder (7 37@7

o,

«» The remainder is the value left after the division
if the dividend is not completely divided by the
divisor.

T TTo THRE T FRKE | WWHE € TORsh  9EE 5T
FL Y MW LY AT 1 TI{ LR

% Ifdividend is completely divided by the divisor then
in that case remainder will be zero.
T TR T 1 W ® TeWe 1 YT TE WAEAT oFF
CAURS)

Remainder Theorem (T3 10

Dividend + ST

Divisor €—=13) 72 (5 —> quotient * S0 &4

SRR 65

7—>Remainder ¢ @&

72=13x5+7
Dividend = Divisor X Quotient + Remainder
THE = SRR x SR A + A
206

11 R=8

Remainder is always less than divisor.
| e e fu W e
% a, b, n » natural numbers *3¥ &1 ¥

a" + b" (n=odd) — a3+b3=(atb) (a*>-ab+b?
a+b3=(a+b) [a®b%-a'b!+a’b?] — (a+b) [a’>—ab+b?]
(+ — + — + — (+ T Gstart 22 WEAT+ then - goes on)
(@® + b%) = (a+b) [a*b’—a’b! + a?b? — alb®+a’b?]

= (atb) (a*— a3b + a?b? — ab® + b?)

s.a"+ b" > n odd — (atb) is a factor always.

No. of the form Div. by (a+b) Div. by (a—b)
1. a®+b" (n — odd) v X
2. a"b" (n —» even) X X
3. a™~b® (n — odd) x v
4. a®b" (n » even) v v

% If Poweris odd 5% "€ @B 2%

ar+b=+c*+d" is divisible by (a+b+c+d)

B\ Gagan Pratap Sir

Fermat's Theorem (TR &8 4T T

P-1

P

% Fermat's Theorem — = 1 (Remainder)

P-1
P
p = prime number ¢, ST f &

Fermat's T £ 3¢ — = 1)%-

a, p - co-prime * 12 | 5=

5016
Ex. 17 —->R=1
48 4412
0B 20t N
13 13

Wilson's Theorem (AR eW R 1T

< P = any prime number *P = T K, T &

(P-1)! .
———— — Remainder = -1 or (P-1)

P
3 @= Remainder —» K"

@ — Remainder = 1* = 1
@ — Remainder = (-k)»

@a Remainder = (-1)°

/\

n = even n = odd

1 -1

Euler's Theorem (T IS &l 1T

®(N)
@ - R=1
N

®(N)=Toient function of N

a, N - co-prime
N — Natural number / )3® &1 fagt
How to find ®(N)
72 =29 x 3

ORI
wo(72) » 72 x (1-5 |x|1-3

CHA&PIDNPUBLIGATIDN



100 —» 22 x 52

(-3 (1-5) 1007 34
100 > 100 x (1= | x {175 |5 100 x 5 x =40

®(P) = P-1 where P = prime number
L ®N) > NTE ®& {951 aN T I & co-prime <&

Product of any 'n' consecutive (+ve) numbers is
always divisible by n!

BfTsE'n ®8U (+ve) Ta8y W T 1A @@ n! f U
TH(E T T
15x16x17%x18x19

5!

— 5 numbers

15x16x17x18%x19
=

120 R=E

Consecutive Remainder (af H 37@T

R/
0.0

17 L 8865971511
@9
>17
Q@7
> 17

consecutive remainder * 911 W @& = 1, 2, 10
Divisor —» HCF [85, 17, 17]
— 17

Successive Division e 71 7 )= 92

Divide 620 by 8, 5, 6 successively + &l

8)_)%%0 (77 5) 7g (15

6 ) %g ( 2 —>Final Quotient

7 2
6 2
Q
@ Q —

. . N,
successive remainders T T U & 373 — 4,2,3

8[620] 4
S| 77 |2
6|15 |3
3| 2

l Successive remainders

OR

Final quotient

Some Important points (T ‘F‘&?W)‘[ﬁi@ﬂ'q

If two numbers are divided by same divisor the
remainders are respectively r, and r,. If sum of
these two numbers are divided by the same divisor
the remainder is r,. Then divisor is — divisor =
r,+r,-r,
T WeRy | W1 EHH FRKW YOH AGAT TEAS
. . -Q

r, ¥r, , {12 WIE W € | WU G T FR
R HUEH AT 28 W ABUR T, + 1, -1,

B\ Gagan Pratap Sir

Number System

n

E—)Rem=4
10"
6 — Rem =4

Unit digit (UD) (¥0 weRIT T

10.

Sxodd>UD=5
Sxeven > UD =0
one zero = one pair of 5 x 2
875 x 64 —y D X5 XX TXx2x2x2x2x2x2
s
3 pair of 5 & 2
. 3 zero at the end of product + | 5&#d 1 U, & 883 &
(1370)'*° - UD =0
No. of zero at the end = 189
0,1,5,61 ¥& =SEpower ZMnit digit same 2¢F 128
(371)1°¢ -5 371 x 371 .... 108 times
UD=1
5 — (865)”° — 865 x 865 x .... 99 time
UD =5 Any power of 5 > UD =5
6 — (106)°°” — 106 x 106 x .... 357 times
UD=6
Any power of 0, 1, 5, 6 —» UD = same

0—-

1>

4> (4)“9=UD->4
(4)=e* = UD - 6
9> (994 ->UD=9

(9) > UD =1
Rule of 2, 3,7, 8
21 22 23 24 25 26 27 28 29 210
N R 2 N S A N
Uub-»> 2 4 8 6 2 4 8 6 2 4
UD repeat after every power 4
.. cyclicity = 4
. UD — 20 = 2n*

25
(132 > =, R=1 - (132)!>UD=2

31 32 33 34 35 36 37 38 39 310
N R 2 R N S

ub-»3 9 7 1 3 9 7 1 3 9

.. UD repeat after power 4

. cyclicity = 4

337°%

4

-.333' > UD=3

Similarly cyclicity of 7 & 8 is also 4.

FETA W7 , W T THER T4 TTET®

333%7" — - 13+ 1

CHASPIAN rusLication



Number System

Number of Factors (f- tERwW s @ T

)

Factors ( f;— LT

%o

w Factors are the positive integers that can divide
a number exactly.
I3 § SHET 3 cEhue frfagit wfisw Aafyg
woes 1911 wE

1. 1 is a factor of every number.
1 29 == VISR 9 2B

2. Every natural number is a factor of itself.

293 El fa_y WA LT IRy ¥ <@

3. Apartfrom 1 all natural numbers have atleast two
factors.

117 eux fwew faz @ wefue Wy ooy
EL

Number of Factors (NOF) ({- te®®aR@ U

% 12512, 24, 36, 48, 60 .... (multiples) * ) | 5~
12> 1,2, 3,4, 6, 12 (factors) © ) | &% -
NOF of 12 > 6
perfect square NOF + 3HCHITNOF — 2
Even NOF of 12 —» 4
perfect cube NOF — 1 © 27 ¥ NOF = 1.
odd NOF of 12 —» 2
NOF of multiple of 3 —» 3

% 72— 2%x 32 (write in prime base)

), WE fege1 ¥ su@-=evr 22

[20 ol 2 23] 03t 32]
OR 4 x 3 = 12 combinations ¥

. NOF — 12
Direct: NOF = (power + 1) x (power + 1) ....
NOF of 72 — (3+1) x (2+1) > 4 x 3 —> 12
% N=a*x b¥xc?
a,b,c - prime number ¢, SHE &7
NOF of N = (x+1) (y+1)(2+1)
B 72 > [2°+21+22+23]x[3%431+3%] = 15 x 13 = 195
2160 — 2%x33x5!
SOF — (2°421+22+23+2%)x(3°+31+32+3%) % (5°+5!)
— 31x40%x6 — 7440

o,
°n*

B\ Gagan Pratap Sir

a[r“ - 1]

OR Sum of factors U - LBRH & > W_) GP
5 _ 4 _ 2 _
1(2°-1) 1(3'-1) 1(5°-1)
2-1 3-1 5-1
— 31 x40 x 6 = 7440
% 2160 = 2*x33x5!

Even factors —» minimum 2!+fg 1@ — =497 2!
NOF = 5x4x2=40

(20 21 22 2329) x (3° 31 32 3%) x (5° 51)
Even NOF —» 4 x 4 x 2 —» 32

OR 2160 = 2%x33x5! — 2(23x33x51)

L
4x4x2 = 32
Sum of even factors T & |30 & TTW — 30x40%x6 —>

7200
No. of odd factors *@&=8 1 @ ® *f 95{— 40-32 =8
No. of odd factors * &6 1 W ® *f 95— Absence of
2
£ 2160=2*%x33x 5! 54 x2=8
Sum of odd factors * @& T W ® {3W — 40 x 6 =240
% 2160 =2%x3%x 5!
(20212223 2% (3°3! 32 3% (5° 5
Number of factors which are multiple of 18 —
18=21x32
T ST HTIST W &>
18=21x32
- minimum 2! and 32 required for multiple of 18.
—->4x2x2=16
OR 2160 = 2* x 3% x 5! — 2x32[23x31x51]
\2

4x2x2=({6)

“ Sum of reciprocal of all factors

o sum of factors
(T - R B S W HF (A= ————————
2 number
8-51,2,4,8
um Ol reciprocal — 172747g = )

CHA®PIDNPUBLIGATIDN



Number System
Sumof factors % Only perfect square number has odd number of
= factors.

number
B T & ooy of ag1eq 3y 99 @k | agiiEn

% 10800 — 2%x33x52
Number of factors which are perfect squares —
I3 BH {95 FUSHCH| vTE
a?" = perfect square number ¥ 3FEH| tf 48T

%  Perfect square number from 1 to 100 —» 10
1fTlo0 1 smeH sfeEei= 10

1, 4,9, 16, 25, 36, 49, 64, 81, 100

.. Even number of factors + |3 ®® {7 fa8i>

a® = perfect cube number  HT ¥ T 97 100-10 = 90
a® = perfect square as well as perfect cube * SHUHIT| . perfect square of a prime number has exactly 3
, B TEsme & factors.
(2022 2%) x (3° 3?) x (5° 57) LT, RE a8 AT tEE3 | WF® TUEE
=1
o3x2x2=12 49— 72 52+1=0Q
OR No. of factors (perfect squares) — 1 49

I Y &5 )Hsd|s -

- (1-100) — 22, 32, 52, 72 - 4 numbers
ower

= U % Numbers which have exactly 2 factors upto 100 *
S(2+1) (1+1) (1+1) 100 ‘1 fegy @™ ;¥ = | § T¥= 25 (Prime
Numbers)

— 3%x2x2 > 12
v 72-5>1,2,3,4,6,8,9, 12, 18, 24, 36, 72
make pairs from 1st & last, NOF = 12
AL, @, TR THEE o o

“ Numbers which have exactly 3 factors upto 100 *
100 1 feI & ¥ T I3 & T& 4 (4,9, 25, 49)

*» Numbers which have more than 3 factors between

(1 to 100)="?
1x72 =72  4x18 =72
0x36 =72  6x12 =72 efesm 1o wmafeg ' 1wy g weefeaaye
3x24 = 79 8x9 = 72 only 1 factor = 1 (1 has only one factor)

.. More than 3 factors *3 f U, @ |3 § —
100 —( 1 + 4 + 25) = 70 numbers

Product of factors 1 ™ & T | AT = 72°

NOF

o Product of factors of N N T T T ® 1= (N) 2

Updated Updated
Edition 2023 Edition 2023 - e T T i
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Number System

Sequences and Series (315 ®WBI®hH, = >

Sequence ( s T

% A sequence is an arrangement of numbers in
definite order according to some rule.

, e BfTBRE 1 @ S UTer %6 eq 95y ®§ T/ W

¢
Progression (, &

®,

“ A sequence whose terms follow a certain pattern
is called a progression.

LT FE W W, T W OB (SEU1 Y 1 S
T Za{ETw

Series ( @‘é"q q

< If a,a,a,...,a_,... is a sequence, then the sum
expressed as a +a,ta +...+a +... is called a series.
, 19a,a,a,...,a ..., 1 , %6 ® W +a +ta +...+a +...
T ATYILR SWT U T GIAIT TR IR

» A series having finite number of terms is called
finite series.
Hy TomE I TET R WEE SUET T WH

“ A series having infinite number of terms is called

infinite series.

, 4 T WEETEI AL W, F SEET < WH
Special series (Tjf 3BT T
% If denominator is same as multiplier

3% 2T | 1 R e

o

991
999

Step 1 — @ [ tMultiply & <7 22= 999
Step 2 - , 1T #09 225 &% zero = 000
Step 3 — Diff. 0f 999 - 991 =8

*.. 999000 - 8 = 998992

999 x999 = ?

1 | P S L1
¢ BERg TE RS I
common difference ¢« f &% , 99 = 1
6-5 7-6 8-7 9-8 25-24
+ + + o
5x6 6x7 7x8 8x9 24 x25
1 1. 1 1 1 1 1 1 1 1 1 1
e e =y, =
5 6 6 7 7 8 8 9 23 24 24 25
11 _ 4
5 25 25

B\ Gagan Pratap Sir

1 1 1
OR  ommon difference { Istno.ofden. Lastno.of den. }

a3
15725) 25
! ! 1 !

+ + + +
1x4x7 4x7x10 7x10x13 10x13x16

1 5 1( 11 )_ 25
13x16x19 _°~ —~ 6\1x4 16x19) 608

1 1 1
©  diff.of 1st&3rd no.inden. [ Ist2no. last2 no.j

> Series based concepts

10(10" -1)-9n

9+ 99 + 999 + 5

..... n™ terms =

10(10" -1)-9n

9(1+11+ 111+ ...n"™terms) = 5

10(10° -1)-9n

1+11+111+....n" =
n™ term 81

» Bar based concepts:
Formulae:-

_p
05=2
P=9%

Pq
O.pq = E

par —p
99

O0.pqgr =

— _ par

O.pqr = 999

Arithmetic Progression (AP) (30 {0 wa&, &

% A sequence in which terms increase or decrease

regularly by a fixed number. This fixed number is
called the common difference of AP.

L1 T wee 1 wew faifwrE 7afy” Tw
‘@ ueace wel [HRIAP 1 T ®E, 991 Tai T Tw

Ex. a,a+d,a+ 2d,...is an AP
Where a = first term and d = common difference.
FTa = EALH , ®d = &, TUw

nth Term (or General Term) of an AP

CHA®PIDNPUBLIGATIDN



WIFAP U ) Tad%kT W= YR

< If a is the first term, d is the common difference
and lis the last term of an AP, i.e. the given AP is
a, atd, a+2d, a+3d,..., [, then
3% a AT zed T&m, 992, W ETEAPT Y, &% 31
e | W BT |9 a, a+d, a+2d, a+3d,..., [, T8 W

(a) nth term is given by a_ = a+(n-1)d
n¥@H BIT 13T 22a_= a+(n-1)d

(b) nth term of an AP from the last term is given by
a,=1-(n-1)d
nTe BTEAP 13,88 31 fua =1-(n-1)d

Note 7 ¢ &%/

i) a+ta,=a+l

i.e. nth term from the beginning + nth term from
the end = first term + last term

, 7 T T T + , 9 Fonget = sEatd + |, &%
&

Properties of Arithmetic Progression (30 fy w# sw#-u
(i) Ifaconstantis added or subtracted from each term
of an AP, then the resulting sequence is also an
AP with same common difference.

e B TEAP T BN H Bg1 TR HEEIT TEIH (T8
| WEHEE , e K igw TEs, SuEEy, 1 AP W TE
(ii) If each term of an AP is multiplied or divided by a
non-zero constant k, then the resulting sequence
is also an AP, with common difference kd or

d
Erespectively, where d = common difference of

given AP.
Te B TEAPT ©SM 31 1 Q1 194 okE TR k Tqsme
Woeh B JU R T8 WIEHEE , UFe o, T AP 2@ 2@

T &, TUEEewkd 51 T IBHAd = |, AP

1 X ¥, 99 T 2w
(iii) If a , a ,, and a_,, are three consecutive terms of
an AP, then 2a_, =a_+a_,.
Twa,a ,®a T APTEIIW WH 6 Wa__

=a + amQ@

n+l ’
(iv) If the terms of an AP are chosen at regular
intervals, then they form an AP.

3% ETTAP 1 G E UBEE , a9 37 B i T8 WU
.1 AP, R H

v)

If a sequence is an AP, then its nth term is a

B\ Gagan Pratap Sir

Number System
linear expression in n, i.e. its nth term is given

by An+B, where A and B are constants and A =
common difference.
Te_ 1 ,9e,1 AP 28 W1 InWH negl B\I
[ T8, T E T InTWEH An+B FH BIUH TTBFITA
, @B A 8, A = &, 9028

% Any terms in AP can be taken as

AP Tq TEH g THTEI {1 128

3 terms — (a-d), a, (a+d)

(ii) 4 terms — (a-3d), (a—d), (a+d), (a+3d)

(iii) S terms — (a—2d), (a—d), a, (a + d), (a + 2d)

Sum of First n Terms of an AP (WISAP UHE oh Taa & U

®

% Sum of first n terms of AP, is given by

AP 1 WEaTUn J§ T W6 FX BT | gL 2L

n n
Sn = 5 [2a+ (n-1)d] = 5 [a+]
When [ = last term
Note W&E{/
(i) A sequence is an AP if the sum of its first n terms
is of the form A2+ B_, here A and B are constants

and common difference in such case will be 2A.
L1, 8, 1 AP 2€e 31 ®Eath 31| ITW A’ + B_
T T TR WEEA , ¥ B & 78, §, iggawe &, au
2A TWH

a =S -S_ ie.

nth term of AP = Sum of first n terms — Sum of
first (n — 1) terms

a =S5 -5 I

APT InTI = FIT A1 H ITWT S (n— 1) A7
K

. 7,11,15,19, 23.....
SN
+4 +4 +4
(d)=4

common difference ¢ f &, 59

1st term * 3% kS (@) =7
a, atd, a+2d, a+3d, ....a+(n-1)d
T =n, term = a+(n-1)d = Last term for n term AP

T =n, term = a+(n-1)d = n H AP 1T, &e A

(a+1)

Sum © % at—— ORY © g[2a+(n—1)d]

—a
——=n-1

Tr=1l=a+ (n-1)d > d

CHAEPIQN usLication
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n= l—_a+1 An=a+nd=a+nb
d n+1
+1 b-a
>n = 1+2+3+ ... +n = nn+1) andy ®d=—-—
2 n+1l
e L n(n+1)(2n+1) (b) Sum of n AM's between a and b is nA
Zn—1+2+3+....+n——6 a,WbT‘g?‘}TnAM'sTI?{W{nAE%
2 . a+b
n(n+1) ie. Aj+A +A +..+A =nA, where A=
In® = 1P42%43% ... +n’ = | ——— 2
%+  Sum of 1t n even natural numbers TEEA A, +A, +...+tA =nA, HEA=

I“n fesw T ¥ 13 Important Results on AP (AP TGh e ARTE T

2+4+6+8+...+2n = %[2*‘211] =n(n+1) (1) If%é@ a,= € el j\qaq =P, then*, Bpg = 0,a =pta-
r
Sum of 1% n odd natural numbers (ii) If<e pa =qa, then®, a, =0

1 n @ SRET fag31 13w 1 1

(iii) If<2 a = — and® ®a_ = —, thent a_ =1

n P q a p pa

1 +3+5+7+....+(2r1—1)=§[1+2n—1]=n2 . )
(iv) If=e S =qand® ®S_=p, thent, S =—(p+q)

Arithmetic Mean (AM) (30 fo W& @ N 5 _
: : ‘ (v) If=eS =S, thent, S =0
(i) If a, m and b are in AP, then m is called the (vi) If<% a2, b2 and c? are®, @in AP, then®

arithmetic mean of a and b and it is given by

1 1 1 a b c
5 ; andy, ® both
b+c' c+a a+b

b+c’ c+a’ a+b
are also in AP G CHAP SEC8Y

a+b
2

%% a,m,®b, APT®E Un 1 T ,BbT1I, HITE

m =

(vii) If a , a,, ...., a_are the non-zero terms of an AP,
. . then
TEE 1 A H 2L, B Um = R BT H T T ) .
T a,a, .., a BFTAP 1 TR 3 9,
(i) Ifa,a, a,, ...... , @_are n numbers, then their AM 1 . 1 . 1 X X 1 e
Ay 8y F oo ™ aa, aa, aza, a,.a, aa,

is given by, A= a0

. Geometric Progression (GP) (3T H&as o
Twa,a,a, ..., a [ 9€ T8 WA TAM B FX &I = (GP) (&t =

®,

“ A sequence in which the ratio of any term (except
Engcr: first term) to its just preceding term is constant

i throughout. The constant ratio is called common
(iii) Ifa, A, A,, A,, ... A_, b are in AP, tern

tio (r).
(@ A, A, A, ... A are called n arithmetic mean ratio (r)
between a and b, where LT, oeE T e fToRdt )ewawt 1/ W% 13511 T
P a, A, A, A, ... A, b, AP TEH ¥ FaTEETH T w1 onf e B (THEHI , Bl

(@Q)A,A,A,. ...A TTA BBTT T, 7ITWE 5 IR, G2 () easeriiet

T A T T8 W A,
i.e. =r,yn>1
an
A - d_na+b
p=ard= n+l « If a is the first term, r is the common ratio and !
is the last term of a GP, then the GP can be written
-1l)a+2b 2, L
A2=a+2d=(n )a as a, ar, ar?, , ar™l 'l '
n+1 e g AT wor Fwn, i 22, WIBTEGP 11, &8
¥ T® WP T W, ar, ar?, ....., ar™, ... |1 T HAEHE, T
w1 1w
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4,12,36, 108 r = common ratio UeR )eRIET
_ 3 12
r=%.-2-0

nth Term (Or General Term) of a GP
GP® T ) FaKT ® I&HAU

o,

< If a is the first term, r is the common ratio and [
is the last term, then

e a AT H Tor Tww, L 22, W, 68 A T
nth term of a GP from the beginning is given by

a =ar*!
e a AT wen fws, Bt 22, W, 88 F B,
a_ = ar™!

(ii) nth term of a GP from the end is given by a,=—

r

BTGP 1 InW®3 |, d f BT H T2

(iii) The nth term from the end of a finite GP

consisting of m terms is ar™™.

L1 38 GP1 T af ;e ©f g4m o6 Har™" I8
(iv) aa, = al

i.e. nth term from the beginning x nth term from

the end = first term x last term

aa, =al
, W T x |, T T3 = sgavdt x | &%
3 aa = al

Properties of Geometric Progression (f-. @, sWa#-1

If all the terms of GP are multiplied or divided by
same non-zero constant, then the resulting
sequence is also a GP with the same common
ratio.

e GP 1 e AW W1 <% 19 o’E T T T 3T
TR ® S W B WIERET , ¥&e F (oW T8R
, Bl TEI GP W ¥

The reciprocal of terms of a given GP also form a
GP.

T feg |

)

(ii)

GPT1ET3® IW3@ W& 1 GP, HIW

If each term of a GP is raised to same power, then
the resulting sequence also forms a GP.

e BTEGP T L J 1 Wew' ¥ 1.7 €IHIT T
BT , Y% S GP_ W ITw

If the terms of a GP are chosen at regular
intervals, then the resulting sequence is also a
GP.

S 1 GP 1 TAW WERE , 996 37 R H { T’ q
FAIEELET T, 1 GP W 2w

(iii)

(iv)

B\ Gagan Pratap Sir
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If a, a,, a,, a,, ..... , a_ are non-zero and non-
n

negative term of a GP, then log a, log a,, log a,,
..... , log a_are in an AP and vice-versa.
ea,a,a,a,...,a EIEGP1 70w, 147w
# T W, ..., loga_ AP TEE WH 1 WRH FfTw

(vi) If a, b and c are three consecutive terms of a GP,
then b? = ac.

T a,b,Wc BTGP 1 WITTW W3 28 W? = ac
Any terms in a GP can be taken as
GP 87 | W F3eg@ei w1 12w

)

a
3 terms — T a and ar.

(i)

|
= | o

(ii) 4 terms — , ar and ar®.

2

w

r

a
=

(iii) 5 terms — , a, ar, and ar?.

= | o

r

Sum of First n Terms of a GP(aGPU &S @& dN 17

(i) Sum of first n terms of a GP is given by
GP 1 WAty 31 H (W & {1 TR BT 122
a(l—r“)

1-r

S = M,ifr>l
r-1

na,ifr=1

,ifr<1

a_ —
L
(i) =77 r-1°

where, [ = last term of the GP.
FeE (= GP 17, &8 &

Sum of Infinite Terms of a GP(a GP USBEER AN & 17
(i .

(ii) If<e |r|>1, then?. S, does not exist. & “EH

Geometric Mean GM (3T U TG T U

(i) Ifa, G, barein GP, then G is called the geometric

Ir
r,r<lorSn= r>1

If<& |r| < 1, then®, S =

1-r

mean of a and b and is given by G = /ap .
% a,G,bGP &8 WG 1 WA , BB 1 {(TW@ € 8&5 |

FITL, WG = TR BT H T

(ii) GM of n positive numbers a , a,, a,,
given by G = (a,a,...a )"/"
n sRE! 933 Wa , a, a,

(a,a,...a )"/" T GITH T2

....... ,a TTGM ¥ G =

CHA®PIDNPUBLIGATIDN



(iii) If a, G, G,, G,,
3% a,G, G, G,
(a) G]’ Gz’ Gs?

a and b, where

., G_b are in GP, then

., G b TEEGP T
, G_, are called n GM's between

1

G, =ar= a(E)nﬂ
a

2
G _ ar2 _ a(EJnH
2 a

n

G,=ar" = a(—)nﬂ and

L
(bjnﬂ
r = PR—
a
(b) Product of n GM's,
G1xG2xG3x....Gn=G", where G = \/ap

Harmonic Progression (€U %, &

% A sequence a,, a,, a,, . of non-zero

numbers is called a Harmonic Progression (HP),

1 1 1 1
if the sequence al’aQ’as’ ..... s a—n, ... is in AP.
19T fay | U, e%8 a, a, a,, ....., L 1®T

TRE] GUE(HP) 1 WK ITBZE |, ¥FE
, ... AP T%gE

1
a, = a+(n-1)d

nth Term (or General Term) of Harmonlc Progressio

(TRETSH, 9W o ) AdHR W' TR
(i) nth term of the HP from the beginning
HP 1 In% 3 o fu

1
&= 1 1
= |
a1+(n )[az alj

2,8,
" a,+(n-1)(a

1 _az)
nth term of the HP from the end
HP 1 In®3d ,9fw

(ii)

; 1
a. =

el

B\ Gagan Pratap Sir
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a,a,l )
a, —l(n—l)(al —a2) , where [ is the last term.
1 1 1
(iil) —* =7t 7 = +
a, a', a | FirsttermofHP LasttermofHP

(iv) a:m, if a, d are the first term and

common difference of the corresponding AP.

a = T a, d @ AP 1 1sgatd , wiwn

, 99 %
Note:- There is no formula for determining the

sum of harmonic series.

S THRET  F AT ISW W T B W, 1 I W ewew
AP=25,8, 11 ...
111 1
2°5°8°11
| Harmonic Mean(REY&H &Y |
(i) If a, H and b are in HP, then H is called the

2ab
a+b

T a,H,@bHP e®d WH 1 Wa , b 1 ITHE] &EX

HP =

harmonic mean of a and b and is given by H=

T WA T2, @ H= TR BT H T TH

(ii) Harmonic Mean (HM) ofa , a,, a,,

1 111 1 1 1
== =dF—F—Fcwcr—
H nla, a, a; a,

Important Results on HP ( HP TE&H‘E‘)‘[}IE'@ ‘q

(i) Ifina HP, a_=n and a_ = m, then

., a_is given by

mn mn
= ,a =l,a=""_
mtn ) 4 n mn P p
(ii) Ifin a HP, a =qr and a_=pr,
then a_= pq
(iii) If H is HM between a and b, then
(a) (H-2a)(H-2b) =
1 1 1
(b) ==+

HaHbab

H+a H+b
© g atEb

Propertles of AM, GM and HM between Two Numbers
(¥R @ W S AM, GMFBI THMN & - T
1. If A, G and H are arithmetic, geometric and

harmonic means of two positive numbers a and
b, then

2
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T A,G,®H W1 wE oS @, ®b1 T HI® s | (vi) Sum of first n even natural numbers.
E® €| , WIS TR E T o n g 3@ o=y | 13Wd
a+b 2ab i.e. 2+4+6+...+2n=n(n+1)
(i) A= 5 G=ap,H= a+b (vii) Sum of first n odd natural numbers.
(i) A>G>H o n T WEl feasy | 13
(iii) G*= AH and so A,G,H are in GP. ie. 1+3+5+...(2n-1) = n?
A,ifn=0 (Viii)zn2=12+22+32+---+n2=w
n+1 n+l1 r=1
(iv) %: G,ifnz—% 2
a” +
= 1
H,ifn=-1 (ix) Zn3=13+23+33+...+n3={¥}
r=1
Exponential Series (TWd W &T T
2 e e s . n(n+1)(6n3+9n2+n—1)
1 1 1 1 (®x) Dn*=1"+2*+3*+..+n*= 0
% The sum of the series 1+§+_'+§+Z+mw is i
N (xi) Sum of n terms of series
denoted by the number e. & N
I Tn 3T (T
i, 0,11 5 5 ; 12-22+32-42+52-62+ 72— 82+ ...
totortarta t FEU W e T TEIH IR
. n(n+1)
1 1 1 Case I when n is odd = —a
e=1+—+—+—+—
11 21 3! 4!
(i) e lies between 2 and 3. THe | § n WEE =
(ii) e is an irrational number.
x x> x° Case II wh . -n(n+1)
G arm e X X ase Il when n is even = ——=
(iii) e l+1!+2!+3!+...oo, xeR 2
: x x* X e 1§ n {8 2=
(iv) e*= 1—ﬁ+a—§+---°0,xeR ¢ n
(v) For any a > 0, a*= gxls
x> x°
= 1+x(log a) +§ (log a)* +§ (loga)®+...0, x e R
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LCM (Least Common Multiple) (3% &= 7 )@ T

Ex.

The least common multiple (LCM) is defined as
the smallest multiple that two or more number
have in common.

o w8 feemss(LCM) 1 @ ©eY «f @, @ ey |ey
FHREY d BB 3R 1 T T SWTERG & L H LT\
LCM of the any two number is the value that is
completely divisible by the two given numbers.
T W aey q 1T BE T EOESOH W A T IR T
Taey & WAEDESHE T8

Find LCM of 36, 45.

36 —» 36, 72, 108, 144, 180, 216, 252 ....

45 - 45,90, 135, 180, 225, 270 ....

LCM (36, 45) —» 180 (Least common multiple of
both) ) & 1 ®E {eGH T -

Find LCM of 24, 30, 36.

24 — 23x3!

30 - 2!x3!x5

36 — 22x32

LCM=2°x32x5! (Take max. power of each) ¥ )3IHE
1%, ® 8% 99=8x9x5=360

Find LCM of 55, 66, 60.

555 5x11 LCM =22x3x5x11 =660

66 —» 2x3x11

60 — 22x3x%5

Find LCM of 13, 29, 41.

13 - LCM (prime no.) - their product *g4 | ¥

29 » .. LCM = 13x29%x41

41 >

Find LCM of 24, 30, 36.

24 > 12 x @ Let LCM = 36
3056 x .36 x5 x%x2 =360

- \l 6, 12 included

in 36 so skip them
Find LCM of 55, 66, 60.
555 11 x LCM = 66x5x2 = 660

66 —
6055 %6 x

Product of co-prime number = their LCM

&, W fa=31 TIsAT 9 g9 TLCM

B\ Gagan Pratap Sir
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Sol.

Ex.

Sol.

Ex.

Sol.

The number which when divided by a, b, c leaves

remainder 'r' in each case = LCM(a,b,c) x k + r

W Taet@ @, b, c TN YCASHN Twe edr 9d & T

22= LCM(a,b,c) x k + r

The least number which when divided by 4, 6, 8,

12, and 16 leaves remainder of 2 in each case.

A W WS NIEF SH{, ™,6,8,12and 16, ™
TR T T 1SEHR (G

LCMof (4,6, 8,12and 16) =16 x 3 =48

Required number = 48 + 2 = 50

The least multiple of 13 which on dividing by 4, 5,
6, 7 and 8 leaves remainder 2 in each case?

TH13 ¥ OEH W )R T I, . W™, 5,6, 7 and 8

TR SHEEE YR TSR SR Al d

LCM of (4, 5,6,7and 8) =8 x 7 x 3 x 5= 840
- (840K + 2) will be divisible by 13

(840K + 2) 131 H~%H ToHd
840K +2 8K +2
T:64K+ Put (K = 3)

= 840 x 3+ 2 =2522
The number which when divided by a, b, c
respectively gives remainder x, y, z such that
e g wee®a, b, c { @l 1 MEATEAT x, y,
7 ® TW 2
common difference (d) 1 %F, 99 (d)=a-x=b-y=c-z
number = LCM (a, b, c)k - d
Find least number which divided by 35, 45, 55
leaves 18, 28, and 38 remainder respectively?
A @ W I IR H . W5, 45, 55] WEH =B
18, 28 and 38 sHAETA( @
LCM of (35, 45, 55) =55 x 9 x 7 = 55 x 63 = 3465
Required number = 3465 - d
d=35-18=45-28 =55 - 38 = 17 (Common
HaP
Number = 3465 — 17 = 3448

difference) .

HCF (Highest common factor)( 7' & 7 )@

HCEF is used to find the highest common factors of

any two or more given integers.
e @Y, ® & | AW T 8 18R I WEEY

=

T4 ®YY T, HCF 1 {g3RW & LK 18
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In other words HCF is the largest positive integer
that divides each of the given integers.

Y fioek EICF . fUstewm omm Torll || SAd
T RN T WETTS 1 YITW

. Find HCF of 40, 64.

40 - (1, 2, 4, 5, 8, 10, 20, 40)

64 > (1, 2, 4, 8, 16, 32, 64)

common-factors of 40, 64 = [1,2,4,@] HCF = 8
40, 641 GSEEY |Wr® = [1,2,4,@] HCF =8

HCEF is the greatest common number which divide
all the given numbers.

HCF %2, sefugelger v faguem ¢ 15 sefaey |
T WS 1 T8

40 >®x 5
64 >®x 8

42—>6><7:| ) e ——
66 - 6 x11 Co-prime no. = =

q2E 4UZ> co-prime no. HCF T €&Q Q\\{ no.
N T/ 93y, | Y Ratio . o WL, > Fcommon

> Co-prime = HCF = 8

TqIH WL Ry ©f g®o-prime
EAU]
40 : 64 42 : 66
5:8 7:11
HCF of two no. = H Ratio of no's = Hx: Hy
Numbers = Hx, Hy x:y
X, Yy —> co-prime
LCM = Hxy
How to find HCF

Factorization Method (f;— LT T

o,
°n

Find HCF of 168, 294, 420

168 5> 23x3x7

Take minimum power of common in all *
foesefeen TE g ¥ ax

294 — 2x3x72 .. HCF = 2x3%x7 = 42

420 — 22x3%x5x7

Difference Method ( 3FR)® T
HCF of two numbers = H Diff. = Hx- Hy
Numbers = Hx, Hy =H(x-y)
X, Y — co-prime 2

HCF = diff. 1 Tfactor

Diff. = H(x - y)
If(x—y)=1 If(x—y)>1
¥ 2
HCF=diff. HCF=factor of diff.

HCF of 2 numbers can not be greater than their
difference.

2oy M YHCF g T UfU © =W 1 «
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Number System

. 48> . o 48 =8 x® ~
X 56 Difference=8=HCF 56-8 x@] Difference=1

.. HCF = difference = 8
% 306,391 - HCF=17
A4

d=85-517x%x5
¢ 1518 1840
A4

161x2

D = 322
@
. Both number divisible by 23 ¢ & =5z 123 f w&H< =8
Both are even number ¢ W& & {97 2%
.. HCF = 23%x2 =46
o 323, 456, 703
Ao
133

x7
19 divide all 3

.. HCF = 19
<> 1008, 1323, 1722
A___A
d=315
B

3%
HCF@())f(IOOS, 1323) = 63

1722 not divisible by 9 .. Remove 9 from 63 *
Hence not divisible by 63 +, ©63 [ t&sHE @@

> 1722 divisible by 21 ¥ 1722 21 { TEeKE 22
- HCF (1008, 1323, 1722) = 21

Long Division Method ( 2T Bt IN

% 693,945
HCF = 63
693i 945 il
693
252 ) 693(2

504

189)252 (4
) 189 (
Final divisor <— 63 189(3
= HCF 189

X

1,2,1,3 — successive quotient * 81 W Hd

+»  Note: If 2 or 3 numbers are even their HCF will be even.
If any one number is odd their HCF can not be even.

wEgse 2 W3 fegy fe < Ww@a YHCF &f7 aw
T 1® 1 oI ®E ¢ W THCF {7 wewef1" |

« If HCF of 2 numbers = H .. LCM = Hxy
Nos. » Hx, Hy Diff. = H(x-y)
X,y — co-prime Sum = H(xt+y)

.. HCF is present in LCM, difference & sum of the
numbers./ HCF, LCMs{ecy | T &9, a8y € &®X

T TW W
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18, 30 HCF =6

Diff.=12
Sum=48 fSE HCF f uesRE <®y

Hxx Hy=HxyxH

I xII = LCM x HCF

H2xy = H?xy

I x II = LCM x HCF

= 1%t no. x 24 no. = LCM x HCF

'K'is the largest number which when divide a,b,c

gives same remainder 'r' & quotients are x,y,z
respectively

K' . Tq sef gt eewrf ta,b,c f toswe 1 ®wew f e

EHY 't , &S AT TS X, Y,Z <8

SHCOEADES
r r

r

LCM=90] All will be divisible by HCF.

a-b, b, c-a
\ 2 2
k(x-y) k(y-2 k(z—x)
a=kx+r b=ky+r c=kz+r

-. K=HCF [a-b, b—c, c-a]
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Number System
Ex. Let N be greatest number that will divide 1305,

4665, and 6905 leaving same remainder in each
case find N?

N =dT9%¢ THIE <t 3], . §305, 4665, FF60 5T TR
SHECE, U SEHE Tl FHAFIN  FIS T FA

N)1305( NM4665( N)6905(
Sol. —X —X —X
0 0 0

Number, #FEH FF 030
HCF of {(1305 — X), (4665 — ) (6905 — x)}

NN

3360 2240
.. Required no.— 1120
ac e LCM(a,c,e)
“ LOM[% 4% 2 HCF(b,d.f)

ace HCF(a,c,e)
HCF| 54 F | 2 LeM(b,d f)

% HCF [a”£], am£]1] = qHcFtmmi+]

L™
CHAMPION
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Number System

Calculation (T ®%

)

Multiply two digit number by 11.

Ex.I>45x 11 =7

I. Add both digits of two digits

number 4 + 5 =9

II. Place this result between

both digits 495
Ex. 2—» 87 x11=7?

I. Add both digits of two digit

number 8 + 7 = 15

II. Add carry 1 to the left digit
when result of step 1 is gerater

than 9
8+1=8

III. Place the result between

two digits 957
8 7 x11 =957

¥

8 (8+7) 7
8 (15) 7
_“

9 5 7

> Multiply two digit number
having same tens digit and

one's digit sum is 10.
Ex. 1» 23 x27=7?

I. Multiply the first digit by the

first digit + 1
2x(2+1)=6

II. Multiply the right most digits
(Take two digits, if result is
single digit put a zero before it)

3x7=21

ITII. Place the result of step II

next to result of step I
621
Ex. 25 46x44=7?

4x(4H) (6x4)
2024

Ex. 3> 71 x 79=7°

VN

7x(7+1) (1x9)
5609

Multiply two digit numbers
ending in 1.

Ex. 15> 61 x41=7?

I. Multiply left most digits

6 x4 =24
II. Add left most digits
6+4=10

B\ Gagan Pratap Sir

III. Take only right digit from
step II and forward the carry to

step I
24 (10)
w
250
IV. Put 1 at the end 2501
B B 5 s El=7

YN
(5x3)  (5+3) 1
1581
Ex. 3— 91 x 71 =7

NN

(9x7) (9+7) (1)
63 16 1
63 1) (1)
6461
Ex. 4> 81 x 21 =7
AANRANW
(8x2) (8+2) (1)
16 10 1
(1g 10/ ()
1701

Ex. 5> 91 x 11=7

VNN

(9x1) (9+1) (1)
(9U0) (1)
1001

Multiply numbers between 11
and 19.

Ex. 1> 14 x 17 =7
I. Add the larger no. to the
rightmost digit of the other
number(17 + 4) = 21
II. Multiply by 10 the result of
step I > 210

III. Multiply the rightmost digit
of two numbers

4 x7 =28
IV. Add step II and III
210 + 28 = 238

Ex. 2> 14 x 18 =7?

(18+4) x 10 + (4 x 8)
220 + 32 = 252

Ex. 3— 11 x19="7?

(19+1) x 10 +(9 x 1)
200 + 9 = 209

Ex. 4> 12x18=7?

N
(18+2) x 10 +18 x 2)

200 + 16 = 216
Ex. 5512 x 19 =7
2
(19 +2) x 10 + (9 x 2)
210 + 18 = 228
Ex. 6513 x 16 =?
(16 + 3) x 10 + (6 x 3)
190 + 18 = 208
Ex. 15> 432 x0.2=7?
I. Multiply by 2
432 x 2 = 864
II. Divide by 10

e =86.4
10
2nd method
432 x 0.2 = 86.4

I. Divide by 5

432 _ 86.4
5
Ex. 2—» 355x0.2=7?
L 355 _ 71
5
Ex. 3—» 283 x02=7?
I 283 _ 56.6
5
Multiply by 0.25

Ex. 1> 355 x0.25=7
I. To multiply the given
number by 0.25, divide it by 4

. 2% _gg.75
4

Ex. 2> 884 x0.25="7

I ﬁ=221
4

Ex. 3—» 1132 x0.25="7?
o 1132 _ 283
4

Multiplification by 5

Ex. 1> 163 x 5 =815

Step-I Put O after given no. =
1630

Step-II Divide step I by 2

@:815
2
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Ex. 2—» 287 x5=7?

I. 2870

II. @ =1435

Ex. 3> 335x5="7

I. 3350

1I. @ =1675

Ex. 4> 884 x5=7?

I. 8840

II. 882ﬁ =4420

Multiplication by 25

Ex. 1> 182 x25=7?
Step-I Put 00 at the end of given
number 18200

Step-II Divide it by 4

18200 _ 4550

Ex. 2-> 292 x 25 = ?
Step-I 29200

9200 _ 7300

2
Step-II

Ex. 3—» 1787 x25=7?
Step-I 178700

178700

Step-II = 44675

Multiplication by 125

Ex. 1> 187 x 125 =7
Step-I Put 000 at the end of the
number 187000

Step-II Divide by 8

187000 _ 23375

Ex. 2> 292 x 125 =7
Step-I 29200

292000

Step-II = 36500

Ex. 3> 587 x 125 = ?
Step-I 587000

587000
8

Step-II - 783,375

Viultiplication by the number
whose unit digit is 9

Ex. 1> 187 x19=7?

Step-I 187 x (20 - 1)

Step-II 187 x 20 — 187 x 1
3740 - 187 = 3553

B\ Gagan Pratap Sir

Ex. 2> 163 x9=7?

Step-I 163 x (10 - 1)

Step-II 1630-163 = 1467

Ex. 3—» 467 x99 =?

Step-I 467 x (100-1)

Step-I1 46700 — 467 = 46233
Viultiply two numbers whose

Ex. 1> 22 x36="7?

Step-I 36 - 22 = 14 (even)

14
Step-II =5 7

Step-III 22 +7 Or36 -7 =29
Step-IV (29) = 841
Step-V 841 — 72 = 792
Ex. 2> 78 x82=7
I 82-78=4

4
. ==2
I3

III. 78 +2 =80

IV. 80?-2%=6400-4 =6396
Ex. 1> 27 x78="7?

I. 2 7

Ex. 3> 73 x65=7?
7 3 1L 5x3=D5
$:><’$ II. (7x5+6x3)+]1
6 S =B)4
47 45 .7 x6+5=47
Ex.4— 524 x 19 = ?

I. 4x9=06
2 ?g II. 9x2+1x4)+3=025
———|IIl. (O x5+ 1x2)+2=@9
899 56 |1y (1x5+4=9

Ex. 5537 x 66 =?
Sc 7 | 7x6=@2

II. (6x3+6x7)+4=04
II. (6 x 3) + 6 = 24

6 6
24 42

Number System

Square Techniques

» Square of the number whose
unit digit is 5.
Ex.1— Find square of 25
Step-I (5)2 =25
Step-II (Digits other than 5) x (same
digit + 1)
2x(2+1)=6
(25)? = 625
Ex.2— Find square of 125.
(125)2 = 12 x (12 + 1) (5)?
(12 x 13) (25)
15625
Ex.3— Find square of 65.
(6 x7) (5)?
4225
Ex.4 — Find square of 85.
(8 x9) (5
7225
Ex.5— Find square of 95.
(9 x 10) (5)?
9025
Ex.6— Find square of 205.
(20 x 21) (5)2
42025
Ex.7— Find square of 145.
(14 x 15) (5)2d
21025

quare o € numbers winose

unit digit is 1.
Ex. 1> Find square of 31.
(30)% + (30+31)
900 + 60 = 961
2— Find square of 21.
(20)? + (20+21)
400 + 40 = 441
. 3> Find square of 41.
(40)% + (40+41)
1600 + 80 = 1681
4— Find square of 61.
(60)? + (60+61)
3600 + 121 = 3721
5—-Find square of 91.
(90)% + (90+91)
8100 + 181 = 8281
6—-Find square of 111.
(110)2 + (110+111)
12100 + 221 = 12321
. 7— Find square of 151.
(150)% + (150+151)
22500 + 301 = 22801
8—> Find square of 301.
(300)% + (300+301)
90000 + 601 = 90601

Ex.

Ex.
Ex.

Ex.

Ex.
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Ex. 9— Find square of 31.

(30)2 + (30+31)

900 + 60 = 961

quare o e numbers whose
unit digit is 9.

Ex. 1> Find square of 19.
(20)2 — (19+20)
400 - 39 = 361
2— Find square of 29.
(30) — (29+30)
900 - 59 = 841
3— Find square of 39.
(40)2 — (39+40)
1600 - 79 = 1521
4— Find square of 59.
(60)? — (59+60)
3600 — 119 = 3481
5 Find square of 99.
(100)2 - (99+100)
10000 - 199 = 9801
. 6> Find square of 199.
(200)2 - (199+200)
40000 - 399 = 39601
7— Find square of 249.
(250)2 — (249+250)
62500 - 499 = 62001

Ex.

Ex.

Ex.

Ex.

Ex.

quare o e numbers between
40 and 49.
Base = 50

Ex. 1> Find square of 48.
Stepl— 25 — (Difference of 50 and
given number)
25 - (50 - 48) = 23
Step2— (Difference of 50 and
given number)? = (2)2 = 04
.. 48% = 2304
Ex. 2— Find square of 49.
Stepl—> 25-1=24
Step2— (1)2=01
.. 492 = 2401
Ex. 3> Find square of 47.
Stepl—> 25-3 =22
Step2— (3)2 =09
o477 = 2209
Ex. 4> Find square of 46.
Stepl—> 25 -4 =21
Step2—> (4)2 =16
.. 46% = 2116
Ex. 5> Find square of 44.
Stepl—> 25-6 =19
Step2— (6)2 =36
.. 442 = 1936
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quare o e numbers between
51 and 59.
Base = 50

Ex. 1> Find square of 52.

Stepl— 25 + (Difference of given
number and 50)

25 + (52 - 50) = 27
Step2— (Difference of given
number and 50)% = (2)2 = 04
.. 522 = 2704
Ex. 2— Find square of 59.
Stepl—> 25 + (59 - 50) = 34
Step2—> (59 - 50)2 = (9)2 = 81
.. 592 = 3481
Ex. 3— Find square of 58.
Stepl—> 25+ 8 = 33
Step2—> (8)2 =64
.. 582 = 3364
Ex. 4— Find square of 57.
Stepl—> 25+ 7 =32
Step2— (7)* =49
.. 57% = 3249
Ex. 5—>Find square of 54.
Stepl—> 25+ 4 =29
Step2—> (4)2=16
.. 542 = 2916
Ex.6— Find square of 53.
Stepl—> 25+ 3 =28
Step2—> (3)2=09

.. 532 = 2809
quare o e numbers between
90 and 99.
Base = 100

Ex. 1> Find square of 92.
Stepl—> 92 -8 =84
Step2— Subtract from 100
100 - 92 =8

Step3— (8)2 =64

.. (92)% = 8464
Ex. 2— Find square of 93.
Stepl—> 93 -7 =86
Step2—> 100-93 =7
Step3— (7)? = 49

- (93)% = 8649
Ex. 3— Find square of 94.
Stepl—> 94 - 6 = 88
Step2— (6)* = 36

.. (94)% = 8836
Ex. 4> Find square of 96.
Stepl—> 94 -4 =92
Step2—> (4)?=16

.~ (96)% = 9216

Number System
Ex. 5—Find square of 97.

Stepl—> 97 -3 =94
Step2— (3)2 =09

2. (97)? = 9409
Ex. 6> Find square of 99.
Stepl—> 99 -1 =98
Step2— (1)2=01

2. (99)% = 9901

quare of the numbers more
than 100(near 100).

Base = 100
Ex. 1> Find square of 104.
Stepl—> 104 + (difference of 100
and given number)

104 + 4 = 108
Step2—> 4%2=16
- (104)? = 10816

Ex. 2— Find square of 101.
Stepl— 101 + 1 =102
Step2—»> 12=01

- (101)2 = 10201
Ex. 3— Find square of 102.
Stepl—> 102 + 2 = 104
Step2—»> 22=04

- (102)2 = 10404
Ex. 4> Find square of 103.
Stepl—> 103 + 3 = 106
Step2— 32=09

2. (103)? = 10609
Ex. 5—>Find square of 106.
Stepl—> 106 +6 =112
Step2—> 62 =36

2. (106)? = 11236
Ex. 6> Find square of 111.
Stepl—> 111 + 11 = 122
Step2— (11)2= D21 (take 2

digits)

- (106)2 = (122) (121) = 12321

2) (L
L7
Ex. 7— Find square of 113.
Stepl—> 113 + 131 = 126
Step2— (13)2= (D69 (take 2
digits)
- (106)? = (126) (169) = 12769
R
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Number System

Squares - Cubes - Square Root Chart

Number n Square Cube Square root Number n Square Cube Square root
n? n® Jn n? n® Jn
1 1 1 1.0000 41 1681 68921 6.4031
2 1.4142 42 1764 74088 6.4807
3 9 27 1.7321 43 1849 79507 6.5574
4 16 64 2.0000 44 1936 85184 6.6332
5 25 125 2.2361 45 2025 91125 6.7082
6 36 216 2.4495 46 2116 97336 6.7823
7 49 343 2.6458 47 2209 103823 6.8557
8 64 512 2.8284 48 2304 110592 6.9282
9 81 729 3.0000 49 2401 117649 7.0000
10 100 1000 3.1623 50 2500 125000 7.0711
11 121 1331 3.3166 51 2601 132651 7.1414
12 144 1728 3.4641 52 2704 140608 7.2111
13 169 2197 3.6056 53 2809 148877 7.2801
14 196 2744 3.7417 54 2916 157464 7.3485
15 225 3375 3.8730 55 3025 166375 7.4162
16 256 4096 4.0000 56 3136 175616 7.4833
17 289 4913 4.1231 57 3249 185193 7.5498
18 324 5832 4.2426 58 3364 195112 7.6158
19 361 6859 4.3589 59 3481 205379 7.6811
20 400 8000 4.4721 60 3600 216000 7.7460
21 441 9261 4.5826 61 3721 226981 7.8102
22 484 10648 4.6904 62 3844 238328 7.8740
23 529 12167 4.7958 63 3969 250047 7.9373
24 576 13824 4.8990 64 4096 262144 8.0000
25 625 15625 5.0000 65 4225 274625 8.0623
26 676 17576 5.0990 66 4356 287496 8.1240
27 729 19683 5.1962 67 4489 300763 8.1854
28 784 21952 5.2915 68 4624 314432 8.2462
29 841 24389 5.3852 69 4761 328509 8.3066
30 900 27000 5.4772 70 4900 343000 8.3666
31 961 29791 5.5678 71 5041 357911 8.4261
32 1024 32768 5.6569 72 5184 373248 8.4853
33 1089 35937 5.7446 73 5329 389017 8.5440
34 1156 39304 5.8310 74 5476 405224 8.6023
35 1225 42875 5.9161 75 5625 421875 8.6603
36 1296 46656 6.0000 76 5776 438976 8.7178
37 1369 50653 6.0828 77 5929 456533 8.7750
38 1444 54872 6.1644 78 6084 474552 8.8318
39 1521 59319 6.2450 79 6241 493039 8.8882
40 1600 64000 6.3246 80 6400 512000 8.9443
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' - < ADDITION/( @ ®{+) > Qf

Type-1 (Find Sum) Type-2 (Find Sum) Type-3 (Find Sum)
1. 19+3=7? 16. 88 +23 =7 31. 23+64+12+76+97 =7
(a) 12 (b) 16 (a) 109 (b) 108 (a) 282 (b) 272
(c) 20 (d) 22 (c)111 (d) 110 (c) 275 (d) 279
2. 27+8=7? 17. 79 + 18 = ? 32. 98 + 45+ 93 +59 + 62 = ?
(a) 34 (b) 39 (a) 99 (b) 98 (a) 382 (b) 352
(c) 45 (d) 35 (c) 97 (d) 96 (c) 357 (d) 379
3. 39+8=7? 18. 16 +49 =7 33. 19+93 +75+ 73 +57=2?
(a) 52 (b) 57 (a) 62 (b) 67 (a) 328 (b) 317
(c) 47 (d) 58 (c) 65 (d) 69 (c) 375 (d) 379
4. 43+8=7 19. 37 + 67 =7 34. 34 +76 +38+72+52="7
(a) 49 (b) 55 (a) 105 (b) 108 (a) 282 (b) 272
(07)51 . (d) 53 (c) 104 . (d) 110 (c) 275 (d) 279
8. 57+8=7% 20. 39 + 47 = 35. 233 +44 + 126+ 61 + 70 =?
(a)67 (b) 65 (a) 70 (b) 86 (a) 482 (b) 534
(c) 69 . (d) 63 (c) 73 (d) 77 (c) 635 (d) 439
6. 9+578—- . 21. 57+78=7 36. 634 + 64 + 122 + 76 + 197 = ?
(c) 68 (d) 63 (c) 135 (d) 137 1093 4 1273
7. 7+87=2 22. 79 + 87 = ? () (d)
: ’ 37. 86 + 164 + 172 + 726 + 97 =?
(a) 99 (b) 97 (a) 168 (b) 166
(a) 1245 (b) 1272
(c) 95 (d) 94 (c) 167 (d) 169
~ (c) 1275 (d) 1275
8. 9+97=7? 23. 97 +13="7?
38. 23 + 464 + 31 + 576 + 497 = ?
(a) 102 (b) 106 (a)113 (b) 122 (560 G
(c) 120 (d) 122 (c) 100 (d) 110 (=) (b)
9. 93+8="? 24. 57 + 71 =7 E) Lors (el L850
(a) 102 (b) 106 (a) 125 (b) 128 39. 923 + 864 + 712 + 676 + 597 = ?
(c) 121 (d) 101 (c) 126 (d) 129 (a) 2282 (b) 5772
10. 67.9 + 5.7 = ? 25. 88 + 95 = ? (c) 3275 (d) 4279
(a) 73.6 (b) 76.3 (a) 180 (b) 181 40. 457 + 164 + 834 + 432 + 78 +
(c) 73.2 (d) 77.8 (c) 183 (d) 182 234 +923+93 =7
11. 482+ 6.6 = ? 26. 88.3 +27.5 =7 (a) 3285 (b) 3215
(a) 54.8 (b) 56.3 (a) 119.8 (b) 108.6 (c) 3275 (d) 3279
(c) 53.6 (d) 57.1 (c) 115.8 (d) 110.8 41. 723 + 234 + 760 + 219 + 497 +
12. 95.7+9.0=? 27. 67.89 + 23.07 = ? 896 + 542 + 132 =7
(a) 102.7 (b) 106.7 (a) 90.96 (b) 90.95 (a) 4003 (b) 4122
(c) 100.7 (d) 104.7 (c)91.96 (d) 93.66 (c) 4200 (d) 4279
13. 47.3+18.8="? 28. 34.10 + 45.64 = ? 42. 233 + 335 + 367 + 764 + 917 +
(a)45.1 (b) 66.1 (a) 79.67 (b) 79.74 134 + 124 +923 + 913 =?
(c) 49.1 (d) 61.1 (c) 80.74 (d) 77.89 (a) 4582 (b) 4710
14. 789 + 6.6 = ? 29. 12.84 + 91.06 = ? (c) 6275 (d) 5279
(a)84.5 (b) 85.5 (a) 103.9 (b) 108.9 43. 2326 + 1324 + 245 + 799 + 975
(c) 86.5 (d) 87.3 (c)111.6 (d) 110.8 + 2356 + 134 + 235 + 2467 = ?
15. 38.5+55="7 30. 65.22 + 23.08 = ? (a) 11282 (b) 10272
(a)43.0 (b) 46.0 (a) 88.89 (b) 88.30 (c) 10861 (d) 13279
(c) 49.2 (d) 44.0 (c) 87.30 (d) 89.70

ANSWER KEY - ADDITION

1. (d 2. (d 3. () 4 () 5 () 6. (a8 7. (d 8 () 9. (d 10. (a)
11. (a) 12. (d) 13. (b) 14. (b) 15. (d) 16. (c) 17. (c) 18. (c) 19. (c) 20. (b)
21. (c) 22. (b) 23. (d) 24. (b) 25. (c) 26. (c) 27. (a) 28. (b) 29. (a) 30. (b)
31. (b) 32. (c) 33. (b) 34. () 35. (b) 36. (c) 37. (a) 38. (d) 39. (b) 40. (b)
41. (a) 42. (b) 43. (o)
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' - < SUBTRACTION) #RU3{(-) > Qf >

Type-1 (Find Difference) Type-2 (Find Difference) Type-3 (Find Difference)

1. 100-69="7? 16. 520 — 452 = ? 31. 9666 — 335 -234 - 423 -97 = ?
(a)21 (b) 41 (a)87 (b) 78 (a) 8345 (b) 8577
(c) 31 (d) 19 (c) 77 d) 79 (c) 8766 (d) 8345
2. 100-37="7? 17. 956 — 629 = ? 32. 8245-2352-292-2423-597 = ?
(a) 73 (b) 63 (a)334 (b) 327 (a) 3345 (b) 3477
(c) 69 (d) 68 (c) 431 (d) 319 (c) 2581 (d) 2845
3. 100-53="7 18. 823 - 286 = ? 33. 7252-2335-3234-423-1197 =?
(a) 53 (b) 57 (a)613 (b) 534 (a)45 (b) 177
(c) 47 (d) 49 (c) 537 (d) 593 (c) 63 (d) 103
4. 100-17=7? 19. 581 — 396 = ? 34. 6234 - 2114 — 1234 — 1423 -
(a) 83 (b) 41 (a) 189 (b) 141 997 =7?
(c) 31 (d) 19 (c) 185 (d) 182 (a) 345 (b) 536
5. 100-78="7 20. 923 -232 =? (c) 663 (d) 466
(a) 32 (b) 31 (a) 691 (b) 641 35. 1968 - 126 -383-393-523="?
(c) 22 (d) 25 (c) 731 (d) 719 (a) 345 (b) 543
6. 85-27=7 21. 2574 - 869 = ? (c) 726 (d) 835
(a) 58 (b) 59 (a) 1721 (b) 1841 36. 999 - 112 -544 - 123-97 =7
(c) 49 (d) 69 (c) 1705 (d) 1819 (a) 295 (b) 577
7. 93-49=7 22. 6724 - 4573 = ? (c) 123 (d) 373
(a)51 (b) 41 (a)2121 (b) 2147 37. 8340-134-913-1344-3331 ="
(c) 44 (d) 49 (c) 2151 (d) 2229 (a)2618 (b) 3577
8. 71-57=°? 23. 2343 — 2269 = ? (c) 1766 (d) 2345
(a)21 (b) 41 (a) 86 (b) 175 38. 4965-764 - 1765-953-1075="?
(c) 14 (d) 15 (c) 74 d) 78 (a) 1045 (b) 1577
9. 73-35=7 24. 9134 - 8623 = ? (c) 408 (d) 845
(a)51 (b) 38 (a) 723 (b) 511 39. 8153-2974 - 1066— 854 —967 = ?
(c) 48 (d) 58 (c) 923 (d) 634 (a) 1345 (b) 2292
10. 67 -39 =7 25. 8362 — 6969 = ? (c) 3766 (d) 3345
()28 (b) 29 (a) 1921 (b) 1741 40. 8754 — 754 - 521 — 431 — 865 -
(c) 31 d 19 (c) 1393 (d) 1419 234 - 239 - 672 = ?
11. 123-69 =7 26. 2345 — 1069 = ? (a) 5038 (b) 4577
(a) 54 (b) 41 (a) 1521 (b) 1841 (c) 5766 (d) 4845
(c) 51 d 73 (c) 1276 (d) 1319 41. 4233 - 1035 + 231 — 423 + 497
12. 183 -56=7° 27. 4475 — 1389 = ? + 234 — 342 + 628 - 922 =7?
(a) 123 (b) 141 (a) 4021 (b) 3086 (a) 3342 (b) 3101
(c) 131 (d) 127 (c) 3831 (d) 3119 (c) 4766 (d) 4345
13. 148 -67 =7 28. 32624 — 4569 = ? 42. 9476 - 3310 + 3134 - 833 - 257
(a)61 (b) 88 (a) 28055 (b) 29341 +133-932 +442 =7
(c) 81 (d) 87 (c) 28631 (d) 27119 (a) 7853 (b) 8577
14. 175-88="7 29, 54218 — 34642 = ? (c) 8766 (d) 7345
(a) 67 (b) 77 (a) 18544 (b) 19641 43. 397 - 357 — 239 + 836 — 727 -
(c) 87 (d) 82 (c) 19576 (d) 19526 913 - 385 + 1370 + 923 = ?
15. 143-69="7 30. 82453 - 27878 = ? (a) 845 (b) 877
(a) 67 (b) 74 (a) 54203 (b) 54575 (c) 905 (d) 395
(c) 77 (d) 78 (c) 52331 (d) 59219

ANSWER KEY - SUBTRACTION

1. (¢) 2. () 3. (c) 4 (a) 5 () 6. (a 7. (c) 8 () 9. (b 10. (a)
11. (a) 12. (d) 13. (¢) 14. (¢) 15. (b) 16. (c) 17. (b) 18. (c) 19. (c) 20. (a)
21. (c) 22. (c) 23. (c) 24. (b) 25. (c) 26. (c) 27. (b) 28. (a) 29. (c) 30. (b)
31. (b) 32. (c) 33. (c) 34. (d) 35. (b) 36. (c) 37. (a) 38. (c) 39. (b) 40. (a)
41. (b) 42. (a) 43. ()
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< ' - < MULTIPLICATION/ )&t®{(x) > Qf >

Type-1 (Find the Product) 13. 626 x9 =7 25. 57 x 83 =7

1. 98x7=7 (a) 6124 (b) 5686 (a) 4731 (b) 3911
(a) 692 (b) 686 (c) 5634 (d) 5694 (c) 4241 (d) 4111
(c) 855 (d) 696 14. 297 x 6 = ? 26. 29 x 70 = ?

2. 87x9="7 (a) 1602 (b) 1782 (a) 2228 (b) 2088
(a) 793 (b) 783 (c) 1852 (d) 1692 (c) 2828 (d) 2448
(c) 781 (d) 883 15. 555 x 7 =? 27. 68 x 42 = ?

3. 47x3=7? (a)4695 (b) 4685 (a) 2996 (b) 2106
(a) 141 (b) 151 (c) 3885 (d) 3105 (c) 2026 (d) 2856
(c) 221 (d) 146 Type-2 (Find the Product) 28. 87 x 54 = ?

4. 67 x4=7 16. 88 x 23 = ? (@) 4698 (b) 5108
(a) 258 (b) 268 (a) 2224 (b) 2154 (c) 4908 (d) 5448
(c) 255 (d) 218 (c) 2024 (d) 2444 29. 65 x 85 =7?

5. 89x6=7? 17. 56 x 74 = ? (@) 6225 (b) 5525
(a) 544 (b) 684 (a) 4394 (b) 4294 (c) 5925 (d) 5445
(c) 534 (d) 494 (c) 4144 (d) 4444 30. 56 x 78 = ?

6. 97 x8=7 18. 69 x 48 = ? (@) 4368 (b) 5158
(a) 734 (b) 776 (a) 3312 (b) 3922 (c) 5028 (d) 4448
(c) 556 (d) 866 (c) 2922 (d) 3342 31. 23x 17 =2
(a) 581 (b) 681 (a) 6123 (b) 5723 Ei))391 Ed; 201
(c) 751 (d) 691 (c) 5893 (d) 5373

8. 78x6=7? 20. 73 x 47 = ? 82. 49 x 51 =7
(a) 578 (b) 468 (a) 3641 (b) 3511 (a) 2399 (b) 2499
(c) 558 (d) 698 (c) 3901 (d) 3431 (c) 2489 (d) 2469

9. 89x5=7? 21. 25 x 68 = ? 33. 97 x 103 = ?
(a)615 (b) 545 (@) 1700 (b) 1540 (a) 9981 (b) 9891
(c) 445 (d) 555 (c) 1900 (d) 1440 (c) 9971 (d) 9991

10. (16)712><97g= ? A 22. 95 x41 =7 . 34. 999 x 99 = ?
. el 4125 (b) 3895 98901  (b) 99901
(1519~ (d) 1099 ()82 (d) 4255 Ei)) 99801 Ed; 98801

11. 296 x 5 =7? 23. 71 x59 =7 5
(a) 1480 (b) 1500 () 4189  (b) 4419 85. 85 % 75 =«
(c) 1640 (d) 1140 (c) 3999 (d) 4109 (a) 6475 (b) 6325

12. 798 x 8 = ? 24. 39 x 61 = ? (c) 6375 R
(a) 6924 (b) 6384 (a) 2229 (b) 2159
(c) 6855 (d) 6694 (c) 2379 (d) 2449

ANSWER KEY - MULTIPLICATION

1. b 2. (M 3. (@ 4 () 5 () 6. () 7. (@ 8 () 9. (c) 10. (b)
11. (a) 12. (b) 13. (c) 14. (b) 15. (c) 16. (c) 17. (c) 18. (a) 19. (b) 20. (d)
21. (a) 22. (b) 23. (a) 24. (c) 25. (a) 26. (b) 27. (d) 28. (a) 29. (b) 30. (a)
31. (c) 32. (b) 33. (d) 34. (a) 35. (c)
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Exercise- Type 1 (Find Square)

*

-

'f"_"___

SQUARE AND CUBE/TU )31':23'1@1'1'

1. (21)°=7?

(a) 461 (b) 441

(c) 471 (d) 391
2. (45)2=7?

(a) 2755 (b) 3025

(c) 2025 (d) 2445
3. (84)p2=>?

(a) 7806 (b) 7726

(c) 7476 (d) 7056
4. (492 =7

(a)2401 (b) 2441

(c) 2471 (d) 2301
5. (63)2=:

(a) 3969 (b) 4419

(c) 3719 (d) 3919
6. (86)=:

(a) 7616 (b) 7416

(c) 7396 d 7716
7. (972 =:

(a) 9409 (b) 9909

(c) 9099 (d) 9399
8. (29)2=:

(a) 861 (b) 841

(c) 871 (d) 891
9. (37)72=71

(a) 1509 (b) 1419

(c) 1369 (d) 1399
10. (43)2 =7

(a) 1849 (b) 1989

(c) 1809 (d) 1759
11. (712 =7

(a)5111 (b) 5441

(c) 5041 (d) 5391
12. (52)° =

(a) 3344 (b) 3004

(c) 2004 (d) 2704
13. (74)2 =

(a) 5476 (b) 4486

(c) 5716 (d) 4916
14. (48)2=7

(a)2214 (b) 2304

(c) 2716 (d) 2106
15. (77)2=7?

(a)5619 (b) 6419

(c) 5929 (d) 4919
16. (111)2 =3

(a) 12001 (b) 12031

(c) 12321  (d) 12861
17. (167)2 =7

(a) 27889 (b) 25039

(c) 26399  (d) 28569
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19.
20.
21.
22.
23.
24.

25.

Exercise- Type 3

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

(123)2 =
(a) 16239
(c) 15129
(279)2 =
(a) 76001
(c) 77841 (d)
(527)2 =
() 277729
(c) 283299
(294)2 =
(a) 86436
(c) 82326 (d)
(361)% = ?
(a) 130091
(c) 140321
(369)? = ?
(a) 136161
(c) 132321
(721)2 = 5
(a) 512001
(c) 512321
(896) =
(a) 802816
(c) 812526

(23)3 = ¢
(a) 12167
(c) 12127
(14)2 =%
(a)2144
(c) 2694
(19)° = ¢
(a) 6969
(c) 6859
(37)° =%
(a) 50653
(c) 52123
(17)2 =2
(a)4163
(c) 4123
(332 ="2?
(a) 35937

(c) 32127
(29)° =
(a) 24389

(c) 22129
(43) = 7
(a) 82167
(c) 72127
(27)% =
() 19163
(c) 19123
(53) = 7
(a) 154478
(c) 147755

(b) 16099
(d) 15869

(b) 75031
78861

(b) 282039
(d) 312869

(b) 88206
82866

(b) 130321
(d) 132861

(b) 122031
(d) 132861

(b) 519841
(d) 512861

(b) 812036
(d) 802566

(b) 12857
(d) 12997

(b) 2744
(d) 2994

(b) 6349
(d) 6929

(b) 52853
(d) 51293

(b) 4913
(d) 4593

(b) 35857
(d) 32997

(b) 24859
(d) 22999

(b) 79507
(d) 81297

(b) 19853
(d) 19683

(b) 147787
(d) 148877

Exercise- Type 4

36. 82x9="7

(@)516 (b) 576

(c) 676 (d) 556
37. 9°x 18="7?

(a) 1528 (b) 1408

(c) 1458 (d) 1558
38. 122x23="7?

(a)3312 (b) 3762

(c) 3672 (d) 3052
39. 422x 4 =7

(2)6616 (b) 6876

(c) 7056 (d) 7556
40. 39°x 8 ="?

(a) 12168 (b) 15768

(c) 16768 (d) 10568
41. 61°x3="?

(2)9163 (b) 11163

(c) 16763 (d) 15563
42, 332x18=7?

(a) 19602 (b) 18762

(c) 19762 (d) 18562
43. 57°x8="?

(a) 22162 (b) 25992

(c) 26762 (d) 20562
44. 67°x3="?

() 13467  (b) 15767

(c) 14767  (d) 14567
45. 352 x 47 =7

(a) 52165 (b) 55775

(c) 56765 (d) 57575
46. 41°x19=7?

(a) 32169 (b) 35769

(c) 31939 (d) 30569
47. 232 x37="?

(a) 18163 (b) 19573

(c) 19763 (d) 18563
48. 382x23=7?

() 32163 (b) 33212

(c) 33762 (d) 33563
49, 832x23="?

() 158447  (b) 133217

(c) 153767  (d) 163567
50. 782x23=7?

() 132162  (b) 139932

(c) 133762 (d) 133562

Exercise- Type 5

51. 422 x182=7?

(a) 587776  (b) 571536
(c) 598846  (d) 527986
52. 282 x 352=7?
(2) 998770  (b) 982240
(c) 960400  (d) 927980
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53.
54.
SS.
56.
57.
58.

59.

60.

Exercise- Type 6 (Find Squareroot)

193 x 122 =7
(a) 928776

(c) 929884

243 x 172 =7
(a) 3928774
(c) 3995136
742 x 143 = ?

(a) 15528774
(c) 15629884

812x 93 =7
(a) 4782969
(c) 4429889
372 x 16%=7?
(a) 6028774
(c) 5529884
432 x 133 =7
(a) 4128773
(c) 3929883
283 x 183 = ?

(b) 987696
(d) 927984

(b) 3528224
(d) 3827984

(b) 4828229
(d) 5027984

(b) 5607424
(d) 5227984

(b) 4062253
(d) 4279843

(a) 133287734
(b) 123282324
(c) 128024064
(d) 134237984

373 x213="7?

(a) 428774463
(b) 428368224
(c) 424488423
(d) 469097433

61. Find square root of 441.

(a)21 (b) 31
(c) 29 (d) 27

62. Find square root of 484.
(a)26 (b) 22
(c) 32 (d) 42

63. Find square root of 529.
(a)29 (b) 27
(c) 23 (d) 26

64. Find square root of 576.
(a)26 (b) 34
(c) 28 (d) 24

65. Find square root of 1521.
(a)39 (b) 31
(c) 37 (d) 41

66. Find square root of 1681.
(a)31 (b) 41
(c) 39 (d) 49

67. Find square root of 3969.
(a) 53 (b) 67
(c) 63 (d) 59

68. Find square root of 5929.
(a)73 (b) 79
(c) 76 (@) 77

69. Find square root of 9801.
(a)99 (b) 101
(c)91 (d) 89

B\ Gagan Pratap Sir

(b) 16128224
(d) 15026144

70.

71.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Exercise- Type 7 (Find Cuberoot)

Find square
(a)89
(c) 99
Find square
(a) 89
(c) 99

. Find square

()79

(c) 81

Find square
(a)71

(c) 77

Find square
()93

(c)91

Find square
(a) 109

(c) 101

Find square
(a)101

(c) 121

Find square
(a) 191

(c) 199

Find square
(a) 189

(c) 199

Find square
(a)119
(c)111

Find square
()46

(c) 39

Find square
(a)36

(c) 46

Find square
(a) 66

(c) 59

Find square
(a)66

(c) 54

Find square
(a)74

(c) 66

Find square
(a)82

(c) 86

root of 8281.
(b) 91
(d) 81

root of 7921.
(b) 81
(d) 91

root of 4761.
(b) 71
(d) 69

root of 5929.
(b) 73
(d) 67

root of 10201.

(b) 99
(d) 101

root of 11881.

(b) 111
(d) 107

root of 12321.

(b) 111
(d) 107

root of 39601.

(b) 201
(d) 189

root of 40401.

(b) 191
(d) 201

root of 14161.

(b) 121
(d)117

root of 1296.
(b) 36
(d) 33

root of 2116.
(b) 56
(d) 66

root of 3136.
(b) 46
(d) 56

root of 4356.
(b) 56
(d) 44

root of 5776.
(b) 76
(d) 64

root of 7396.
(b) 88
(d) 84

86. Find cube root of 1331.

()11 (b) 12

(c) 13 (d) 14
87. Find cube root of 1728.

(a) 14 (b) 11

(c) 12 (d) 13

88. Find cube root of 2197.

(a)11 (b) 13
(c) 12 (d) 14

89. Find cube root of 2744.
(a)24 (b) 16
(c) 17 (d) 14

90. Find cube root of 3375.
(a)15 (b) 17
(c) 25 (d) 19

91. Find cube root of 4096.
()26 (b) 16
(c) 14 (d) 18

92. Find cube root of 4913.
()27 (b) 13
(c) 17 (d) 19

93. Find cube root of 5832.
(a)13 (b) 22
(c) 16 (d) 18

94. Find cube root of 6859.
(a) 19 (b) 17
(c) 13 (d) 18

95. Find cube root of 9261.
(a)31 (b) 23
(c) 21 (d) 19

96. Find cube root of 10648.
()26 (b) 22
(c) 24 (d) 28

97. Find cube root of 12167.
(a)21 (b) 27
(c) 26 (d) 23

98. Find cube root of 13824.
(a)24 (b) 21
(c) 22 (d) 26

99. Find cube root of 15625.
(a)35 (b) 25
(c) 15 (d) 33

100. Find cube root of 17576.
()36 (b) 32
(c) 26 (d) 38

101. Find cube root of 19683.
(a)29 (b) 37
(c) 33 (d) 27

102. Find cube root of 21952.
(a)28 (b) 38
(c) 26 (d) 29

103. Find cube root of 24389.
()27 (b) 31
(c) 29 (d) 39

104. Find cube root of 29791.
(a)41 (b) 31
(c) 37 (d) 39

105. Find cube root of 32768.
(a) 34 (b) 38
(c) 36 (d) 32

CHASPIAN rusLication



106. Find cube root of 35937.

(a)33 (b) 31
(c) 27 (d) 29

107. Find cube root of 39304.
(a)32 (b) 34
(c) 36 (d) 28

108. Find cube root of 42875.
(a)45 (b) 42
(c) 29 (d) 35

109. Find cube root of 46656.
(a) 38 (b) 34
(c) 36 (d) 42

110. Find cube root of 50653.
(a)41 (b) 37
(c) 39 (d) 38

Square root of irrational number

111. Find square root of 7 44./3 .

114. Find square root of 99 _70./2 .

(@) 5y2-7  (b) 7-5y2
() 8-3v2  (d) 6v2-5

115. Find square root of 124 +70+/3 .
(@) 5v3+7 (0) 643+7
(©)5v3+9 (d) 6J3+5

116. Find square root of 91 _12./3 .
(@) 3y3-3 (b) 24/3-3
(€) 243-2  (d) 3/3-2

117. Find square root of 189 4+ 364/5 -
(@ 5/5+4 (b) 64/5+3
(©) 3/5+6 (d) 9v2+2

118. Find square root of 2144./5 .
(@ 2y5+1  (b) 3/5+1
©)25+3 (d) 3/5+3

119. Find square root of 86— 60+/2 -
(@)5v2-7  (b) 6J2-5
(©) 5v2-6  (d) 6427

120. Find square root of 57424./3 .
(@) 4/3+2 (b)) 3J/3+4
(©) 4y3+5 (d) 4J3+3

ANSWER KEY - SQUARE AND CUBE

4. (@) 5. (a) 6. (c) 7. (a)
14. (b) 15. (c) 16. (c) 17. (a)
24. (b) 25. (a) 26. (a) 27. (b)
34. (d) 35. (d) 36. (b) 37. (c)
44. (a) 45. (d) 46. (c) 47. (b)
54. (c) 55. (d) 56. (a) 57. (b)
64. (d) 65. (a) 66. (b) 67. (c)
74. (d) 75. (a) 76. (b) 77. (c)
84. (b) 85. (c) 86. (a) 87. (c)
94. (a) 95. (c) 96. (b) 97. (d)
104. (b) 105.(d) 106.(a) 107. (b)
114.(a) 115.(a) 116.(b) 117.(b)

@2+v3 () 2-3
(€) 4+2y3 () 4-23
112. Find square root of 28 410+/3 -
(@6+2y2 (b)) 5-43
(©)5+43  (d) 6-2v2
113. Find square root of 43 _24./3 .
(@) 4-3J3  (b) 5-33
(€) 3J3-5 (d) 3/3-4
1. (b)) 2. (c) 3. (d)
11. (c) 12. (d) 13. (a)
21. (a) 22. (b) 23. (a)
31. (a) 32. (a) 33. (b)
41. (b) 42. (a) 43. (b)
51. (b) 52. (c) 53. (b)
61. (a) 62. (b) 63. (c)
71. (a) 72. (d) 73. (c)
81. (c) 82. (d) 83. (a)
91. (b) 92. (c) 93. (d)
101.(d) 102.(a) 103. (c)
111.(a) 112.(c) 113.(d)
B\ Gagan Pratap Sir

8. () 9. (c) 10. (a)
18. (c) 19. (c) 20. (a)
28. (c) 29. (a) 30. (b)
38. (a) 39. (c) 40. (a)
48. (b) 49. (a) 50. (b)
58. (b) 59. (c) 60. (d)
68. (d) 69. (a) 70. (b)
78. (d) 79. (a) 80. (b)
88. (b) 89. (d) 90. (a)
98. (a) 99. (b) 100.(c)
108. (d) 109.(c) 110. (b)
118.(a) 119.(c) 120.(d)
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Exercise- Type-1

1. 120+8=7

(a) 10 (b) 11
(c) 15 d 13
2. 621 +27=7
(a) 20 (b) 23
(c) 25 (d 21
3. 1494 -+ 83 =7
(a) 15 (b) 19
(c) 18 d 12
4, 1178 +31 =7
(a) 40 (b) 44
(c) 38 (d) 48
5. 688 +86="7?
(a) 10 (b) 11
(c) 8 d 9
6. 693 +99 =?
(a)7 (b) 8
(c)9 (d 10
7. 444 +37=7?
(a) 10 (b) 11
(c) 12 d 13
8. 301+7=7?°
(a) 42 (b) 43
(c) 45 (d) 51
9. 496 +16=7
(a) 30 (b) 31
(c) 45 (d) 33
10. 688 +43 =7
(a) 14 (b) 16
(c) 15 d 13
11. 672 + 16 =2
(a) 40 (b) 41
(c) 42 (d) 43
12. 322 +7="7°
(a) 47 (b) 41
(c) 55 (d) 46
13. 2491 - 47 =7
(a) 63 (b) 61
(c) 55 (d) 53
14. 2208 + 23 =7
(a) 98 (b) 96
(c) 86 (d) 106
1. (¢) 2. (b 3.
11. (¢) 12. (d) 13.
21. (a) 22. (c) 23.
31. (c) 32. (b) 33.
B\ Gagan Pratap Sir

(c)
(d)
(c)
(a)

15. 3192+ 152 =? 29.
(a) 20 (b) 21
(c) 25 (d) 23
30.
16. 15+ 10 =72
(a) 1.2 (b) 1.4
(c) 1.5 (d) 1.6 31.
17. 117+ 4 =7
(a)29.95 (b) 29.25
(c) 25.45 (d) 23.85 32.
18. 448 + 25 =7
(a) 14.67 (b) 15.62
(c) 17.92 (d) 18.82 33
19. 103+ 8 ="? :
(a)10.875  (b) 11.975
(c) 12.875  (d) 13.235
20. 735+ 75="7? 34.
(a) 10.1 (b) 11.8
(c)9.8 (d) 11.1
21. 111 +11="7? 35.
(a) 10.09 (b) 11.01
(c) 12.09 (d) 13.01
22. 112+ 12="7?
(a)10.33 (b) 11.33 se.
(c)9.33 (d) 13.33
23. 97 +9="7?
(a) 10.77 (b) 11.33 37.
(c) 15.77 (d) 13.33
24. 357 +35="7?
(a) 10.2 (b) 11.2 38.
(c) 15.2 (d) 13.2
25, 58+ 11 ="7?
(a)4.68 (b) 7.23 30.
(c) 5.27 (d) 6.63
26. 143 +4="7?
(a) 33.65 (b) 35.75
(c) 37.95 (d) 38.98 40.
27. 106 + 11 = ?
(a) 10.26 (b) 11.47
(c)9.63 (d) 10.85
28. 95+ 7="7?
(a) 10.47 (b) 11.74
(c) 15.47 (d) 13.57

ANSWER KEY - DIVISION

14.
24.
34.

(c)
(b)
(a)
(b)

5. (c)
15. (b)
25. (c)
35. (c)

6. (a)
16. (c)
26. (b)
36. (a)

17.
27.
37.

(c)
(b)
(c)
(b)

156 + 36 = ?

(a)5.33 (b) 4.33

(c) 4.85 (d) 4.80

286 + 18 =7?

(a) 18 (b) 16.18

(c) 15.88 (d) 17.98
999999 + 1001

(a) 989 (b) 899

(c) 999 (d) 909

256256 + 1001 =?

(a) 236 (b) 256

(c) 246 (d) 266

9999 + 101 =7

(a) 99 (b) 189

(c) 101 (d) 109

2424 + 101 = ?

(a) 26 (b) 24

(c) 34 (d) 27

99 + 0.1=7?

(a) 980 (b) 1099

(c) 990 (d) 1090

199 +0.5="7

(a) 398 (b) 399

(c) 385 (d) 395

355355 +91 =7

(a) 3901 (b) 3905

(c) 3906 (d) 3910
3444344 + 1001 = ?

(a) 366 (b) 346

(c) 344 (d) 354

999999 + 99 =7?

(a) 10100 (b) 10101

(c) 11001 (d) 10111

9801 +99 =7?

(a) 98 (b) 69

(c) 99 (d) 101
8 (b)) 9. (b)) 10. (b)
18. (¢) 19. (c) 20. (¢)
28. (d) 29. (b) 30. (c)
38. (¢) 39. (b) 40. (c)
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Exercise- Type-1 Exercise- Type-2 Exercise- Type-3
1. 12.32+4=7? 16. 61.9x5=7? 31. 98.26 - 56.59 = ?
(a)3.8 (b) 3.08 (a) 300.3 (b) 309.5 (a) 40.83 (b) 41.67
(c) 3.24 (d) 3.88 (c) 305.5 (d) 300.45 (c) 45.87 (d) 42.82
2. 5256+5=7? 17. 256.93 x 12 = ? 32. 59.036 — 26.685 = ?
(a) 10.51 (b) 11.41 (a)3080.33  (b) 3083.76 (a) 30.831 (b) 31.671
(c) 12.71 (d) 12.08 (c)3088.58 (d) 3083.16 (c) 32.351 (d) 32.823
3. 9595+4=7? 18. 117.95%x 19 =7 33. 70.26 - 17.63 =?
(a) 23.90 (b) 23.08 (a)2241.05 (b) 2204.73 (a) 52.63 (b) 51.63
(c) 23.99 (d) 33.88 (c)2009.51  (d) 3109.40 (c) 55.83 (d) 52.83
4. 1726 +33="7? 19. 98.92 x 23 = ? 34. 1209.68 — 455.93 = ?
(a) 5.83 (b) 5.23 (a)2909.35 (b) 3197.57 (a) 740.83 (b) 741.63
(c) 6.23 (d) 4.53 (c) 2275.16  (d) 2906.75 (c) 745.87 (d) 753.75
5. 221 +52=7? 20. 96.56 x 34.5 = ? 35. 999.19 - 589.65 =7?
(a)4.50 (b) 4.25 (a)3222.43 (b) 3331.32 (a) 409.54 (b) 410.67
(c) 5.24 (d) 5.18 (c) 3223.48 (d) 2332.45 (c) 405.85 (d) 402.87
6. 2339-+15=7? 21. 72.6 x 13.59 = ? 36. 1256 — 125.63 = ?
(a) 15.59 (b) 16.08 (a) 980.27 (b) 986.63 (a)1130.37 (b) 1128.72
(c) 18.29 (d) 10.78 (c) 1005.57 (d) 1100.49 (c) 1357.08 (d) 1234.85
7. 659+18=7? 22. 447.39 x 19 = ? 37. 85.95-8.236 = ?
(a)3.8 (b) 3.08 (2)9100.36  (b) 8990.58 (a) 79.832 (b) 78.672
(c) 3.66 (d) 3.88 (c) 8500.41 (d) 8300.45 (c) 77.714 (d) 72.822
8. 111.11 +19=72 23. 50.26 x 63.29 = ? 38. 536.56-43.86 +23.95-455.95 =?
(a) 5.84 (b) 5.98 (a)3750.56  (b) 3809.59 (a) 68.83 (b) 61.67
(c) 4.24 (d) 4.48 (c) 3305.59 (d) 3340.45 (c) 65.87 (d) 60.70
9. 56.89+6.6="7 24. 5799 x 13 =? 39. 256.364 — 59.11 + 94.023 -
(a)8.33 (b) 8.61 (a) 7900.30  (b) 7889.50 109.26 = ?
(c) 8.24 (d) 7.89 (c) 7772.70  (d) 7538.7 (a) 180.832  (b) 182.017
10. 586.95 + 18.9 = ? 25. 187.43 x 47 = ? (c) 145.872  (d) 192.823
(a)31.05 (b) 30.08 (a)8838.39  (b) 8809.21 40. 23.62 - 586.95 - 59.62 + 256.95
(c) 32.24 (d) 33.88 (c) 8923.58 (d) 8694.45 +903.49 =7?
11. 279.63 + 83.5=7° 26. 88.26 x 23.8 =? (a) 549.83 (b) 537.49
(a) 3.96 (b) 3.78 (2)2100.58 (b) 2286.59 (c) 545.87 (d) 542.82
(c)3.34 (d) 3.26 (c) 2305.56  (d) 2300.95 41. 737 - 56.03 + 245.97 — 547.08
12. 526.95 +16.8 =7 27. 98.19 x 39 = ? + 197.63 + 25.25 =7
(a)31.36 (b) 30.06 (a)3709.37  (b) 3928.59 (a) 590.83 (b) 610.67
(c) 35.96 (d) 32.16 (c)3829.41 (d) 3899.45 (c) 602.74 (d) 612.82
13. 97.23 + 12.17 =7 28. 93.88 x 292 =7? 42. 10.97 + 239 + 29.089 — 187.22
(a)6.88 (b) 8.28 (a)2945.38  (b) 2856.37 + 63.87 - 2691 =7
(c) 7.98 (d) 7.88 (c)2803.59 (d) 2741.29 (a) 180.836 (b) 241.674
14. 9.732 +2.23 =7 29, 50.73 x 23.47 =? (c) 145.873 (d) 128.799
(a)4.36 (b) 5.39 (a) 1800.39  (b) 1401.86 43. 591.26 — 67.95 + 15.98 — 29.54
(c) 5.24 (d) 4.58 (c) 1305.53  (d) 1600.45 +3.26-9.38 - 123.45="7
15. 98.29 =+ 27.37 =? 30. 24983 x 28.8 =? (a) 375.63 (b) 380.18
(a)3.85 (b) 3.59 (a)7195.10  (b) 7809.54 (c) 345.87 (d) 349.82
(c) 3.26 (d) 3.81 (c) 7748.59 (d) 8174.43

ANSWER KEY - DECIMAL

1. (b) 2. (a) 3. (c) 4 (b 5 () 6. (a) 7. (c) 8 (a) 9. (b 10. (a)
11. (c) 12. (a) 13. (c) 14. (a) 15. (b) 16. (b) 17. (d) 18. (a) 19. (c) 20. (b)
21. (b) 22. (c) 23. (a) 24. (d) 25. (b) 26. (a) 27. (c) 28. (d) 29. (b) 30. (a)
31. (b) 32. (c) 33. (a) 34. (d) 35. (a) 36. (a) 37. (c) 38. (d) 39. (b) 40. (b)
41. (c) 42. (d) 43. (b)
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Exercise- Type-1 Exercise- Type-2 2 %
1. (2x5)=? 16. (7 )+ (&) =? Eﬁ)”f(b)ljw 49)
Ei‘))gg g > (a) V11 (b) 11 ()9 (d 10
2. 6x(J/81)2=" (c) V28 () 28 80. (/37)°+ 37 +(8x J2)*="?
485 b) 486 2 _ 2= (a) 155 (b) 165
Ei))%;o £d§ P 17. (J11)-(J7)=? (€175 () 170
3. 5x(J36) =2 (@) V14 (b) 4 Exercise- Type-3
(a) 180 (b) 184 (c) 77 (d) 77 31. J6.24 x J1.70 =7
(c) 170 (d) 122 ) ”_ (a)3.70 (b) 4.60
4. Ox(JI3) -2 18. (V13)+ (34 ) =7 (c) 4.58 ) 3.25
(a) 110 (b) 108 (a) y47 (b) 47 32. Y3375 * J0.49 - ?
(c) 120 (d) 98 (c) Ja8 (d) 48 (a) 1.05 (b) 2.20
5. 7x(J19)2="7 19. 8 x J7 )2+ (JF)=2 (c) 1.23 (d) 1.21
135 b) 124 33. 31331 x036 =2
Ei)) 155! Edi 122 (a) V112 (b) 112 (a}ﬁ% 0'3(6b) 0.66
6. 15x(J/18)>="7? (c) V118 (d) 118 (c) 0.53 (d) 0.75
(0) 250 (a) 262 20. (7 x 125 ) x (9:35) = ? 34. wagm =;‘3) e
321 b) 315 a7. :
7. (21);56/5 )2 = ?(b) 220 E?)) 330 Ed; 320 (c) 2.3 (d) 3.2
a —
() 210 (d) 222 21. [125x%/64)x(4 = 5)= ? 35. 3 x J0.216 =?
8. 7x(J31)2=7 (a) 14 (b) 12 (=) }'82 (3) 11'(7)\5-)3
(a) 215 (b) 214 (c) 8 (d) 20 (1. (d) 1.
(c) 212 (d) 217 22. 2% J2)2+ J6q =? 36. 1.20 x ¥1.330 =7
(a) 250 (b) 240 (c) 18 (d) 16 o)) 22 (o) s
(c) 200 (d) 220 23. 17 x 36 +3="? 37. 31.331 * J0.36 =?
10. 7 x (\[49)*="7 (a) 34 (b) 38 (a)1.21 (b) 0.66
(a) 325 (b) 343 (c) 28 (d) 36 (c) 1.51 (d) 1.15
(c) 329 (d) 322 24. (7x J5)2+(49x Jg)="? 38. 3/0.026 x \2.88 =7?
11. 7 x ((121)2=" (a) 1+5 (b) 5+3 (a)1.5 (b) 0.51
(a) 885 (b) 829 (c) 5+8 (d) 3+8 (c) 2 (d) 0.75
(c) 847 (d) 882 25. (59 x 25 + 125 =? 39. 3 x 2)x 31.728 =?
12. 9x (/64 ) =7 (a) 121 (b) 135 (a)7.29 (b) 6.96
(a)576 (b) 524 (c) 155 (d) 125 (c) 5.10 (d) 5.50
(¢) 560 (@ 582 26. .[(36x16)+/(5%+11) =? 40. 31331 * J0.36 =7
i 8 €0 a2 sost  fafei:
14. 3x (/99 )2 =7? 27. 8x [J6)+(4)?2="? 41. 30520 =7?
(2)325 (b) 297 (a) 32 (b) 20 (a) 0.804 (b) 0.876
() 230 (d) 252 (c) 24 (d) 27 (c) 0.853 (d) 0.825
15. 13 x (33 )2 =2 28. 1217+ 16 =7 42. 3o0.008 * J0.81 =7
ANSWER KEY - SURDS AND INDICES
1. (¢) 2. () 3. (a) 4. () 5 (¢) 6. (a) 7. (¢) 8 (d) 9. (a) 10. (b)
11. (¢) 12. (a) 13. (b) 14. (b) 15. (a) 16. (b) 17. (b) 18. (b) 19. (b) 20. (b)
21. (d) 22. (d) 23. (a) 24. (b) 25. (d) 26. (c) 27. (c) 28. (b) 29. (c) 30. (b)
31. (a) 32. (b) 33. (b) 34. (d) 35. (c) 36. (c) 37. (b) 38. (c) 39. (c) 40. (b)
B\ Gagan Pratap Sir CHASPIQN rusLication
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Exercise- Type-1
1. What is the LCM of 12, 18, and

ANSWER KEY - LCM AND HCF

()
(b)

(c)

247
(a)12 (b) 24
(c) 36 (d) 72
2. What is the LCM of 15, 20, and
25?
(a) 100 (b) 200
(c) 300 (d) 400
3. What is the LCM of 8, 12, and
16?
(a)16 (b) 24
(c) 48 (d) 96
4. What is the LCM of 21, 28, and
35?
(a)210 (b) 420
(c) 630 (d) 840
5. What is the LCM of 10, 12, and
15?
(a) 30 (b) 60
(c) 120 (d) 180
1 2 5
6. LCM of Z’ 5, and g =7?
1 S
&) 75 ®) 75
10 5
© 7 @ 56
3 1
7. LCM of Z’ g, and §= ?
105 21
@ 5, b G
21 21
2 3
8 LCMOfg,Z,and €=9
4 3
(@ (0) 5
12
(01 @
1 3
9 LCMofg,E,andz=7’
S S
15 5l
(© @ 15
1. (d) 2. (c) 3. (c) 4.
11. (d) 12. (b) 13. (d)
21. (¢) 22. (¢) 23. (a)
B\ Gagan Pratap Sir

14.
24

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

14.

1 2 3
LCM ofa, g,and Z: ?
3 3
(a) g (b) o
1 6
() 5 Gy
1 2 3
LCM ofla, 25 and 3 Z: ?
(a)9 (b) 18/1
(c) 27 (d) 120/1
2 3 )
LCM of 3, 3 2 and €= ?
1 30
(a) 7 (b) =~
(¢) 15 (C
LCM of 1%, 2%, and 3é= ?
5 1
(2) 8% () 975
1 720
(c) 1072 @ ——

Exercise- Type-2

Find HCF

HCF of 12, 18, and 24 =?
(a)2 (b) 3

(c) 4 (d) 6

HCF of 20, 25, and 35 =?
()5 (b) 10

(c) 15 (d) 20

HCF of 36, 54, and 90 = ?
(a)6 (b) 9

(c) 18 (d) 27

HCF of 72, 96, and 120 = ?
(a)12 (b) 24

(c) 36 (d) 48

HCF of 15, 35, and 45 =?
(a)3 (b) S

(c) 15 (d) 45

HCF of 1232, 1848, and 2624 =?
()8 (b) 32

(c) 64 (d) 128

HCF of 369, 492, and 615 = ?
(a)3 (b) 123
(c)27 (d) 81

) 5. (b) 6. () 7.
(d) 15. (a) 16. (c) 17.
(a) 25. (d) 26. (b) 27.

G

21.

22.

23.

24.

25.

26.

27.

28.

29.

28.

HCF of 640, 800, and 960 = ?

(a) 40 (b) 80
(c) 160 (d) 320
HCF of 1260, 1800, and 2310 =?
(a) 90 (b) 180
(c) 30 (d) 360
HCF of 1764, 2352, and 2940 = ?
(a) 84 (b) 168
(c) 252 (d) 336
HCF of i i d —=7?
Olgr 12789 g7
1
(@) 52 b) 75
s 7
(c) 4 (d) g
HCF of g l i— ?
of o, 3,and 75=7
1 3
(a) 5 (b) 5
3 oL
(c) 10 (d) 30
HCF of 2%, 3%, and 4l= ?
11— b i
@) 75 ) 73
1 1
18— 19—
(c) 4 d 5
3 1 1
12 2= 3= -
HCF of 4,23,and 5 ?
1 1
7% 9~
(a) 5 (b) 5
1 3
2 152
(c) 60 (d) 2
1 3 1
3= 42 5+ -
HCF of 5 4,and 6 ?
1 1
31— 33—
(a) 12 (b) 5
1 1
35— —
(c) 12 (d) 12
3 1 1
22 3- 4t _
HCF of 3’ 5,and 6 ?
1
L 382
@) 750 (b) 257
5 3
40> 422
(c) 24 d P
(d) 9. (c) 10. (d)
18. (b) 19. (a) 20. (b)
(d) 29. (a)
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< ’: < FRACTION/ ¥ > Y

7
1. %z? 11. g x7=2 19. 17x2=?
S 4 b) 32 152 b) 32
(a) 5 (b) E (a) 3 (b) 3 (a) 3 (b) 3
4 3 4 4
4 3 = 4= — 21—
© 2 @2 ()35 @ 45 (€135 @ 215
22 1 12. 2 x4-=7 20. 23x>=7
o SRR Y 5 4
(a) 20 (b) 23 4 5 4 1
(c)3 d 5 (@) 73 (b) 65 ()17 (b) 17;
9 6 1 3 4 4
8. T -77°? (c) 72 @5 (c) 17= @ 215
(a) 12 (b) 23 5 5 S o
Exercise— e-
(212 iy 5. Lures
17 1 ..
4. S =1-7 4 4 21. 9, x12=7
(2)53 (b) 55 (a) 231 (b) 531
4 19 (c) 451 d 111
(@) 39 ®) 3¢ 4 3
(5= SV sy 1 _
5 22, 4—x12=7
© @ 15 ’ H
“6 18 14. 2 13- 491 10
19 7 7 () #2797 (b) 877
> 37377 18i b 82 4 4
()4 (b) 5 @1835  (BI83g ()16 (@) 185
(c)3 d 7 4 4
28 _ (c)16g (d) 187 23, 41x12-»
6 =2- 11
o 10 1 10
4 102 15. -5 x7= 49— —
(8) b) —= 19 @ B8y
65 65 . © : :
105 q — (21635 () 736 (c) 16— (d) 49—
(c) (d) 6 11
65 65 A 05
R (@16 @ 379 24. 42x3-7
45 ?
15 (a)21 (b) 13
(a) 23 (b) 53 16. — x11=
(c) 45 (d) 35 4 (c) 14 (d) 16
67 2 4 1 3.a.
s. ?+§=? (a) 187 (b) 4IZ 25. 914><8—?
743 (b) 734
(a)43 (b) 53 4 3 (a)
(c) 23 (d) 35 (c) = (d) 18 (c) 7:253 (d) 735
46 3 .
9. — =6+7? 17, 22xF 5 26. 1027x7 ?
5 : 5 (a) 743 (b) 734
c) 717 d) 735
(a)7 (b) — @7 o) 17; (c) ! (d)
4 3 7 27. 662 x3=?
© 7 @ 7 () 172 d) 17> (a) 243 (b) 200
45 S 7 (c)217 (d) 235
58 o 5
10. 6 7+ 18. 27Xﬁ=? 8. 11%><10=?
(a)% (b) é (a) 12> b) 172 491 —_
) 1 L 7 ®* 12 ) 877
© 5 d = () 173 (@) 17 () 1113 (d) 1116
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1 S|,16 _ 1,1 44
29. 7gx5=? 36. (150§)Xﬁ—? 43. 23 12 15—?
3 12 13 1 1
(2) 127 (b) 36— (a) 1473 (b) 29 1~ (2)47 (b) 43
3 2 13 104 19 12
2, 3) 14 Bl
30. 15-x4=? 37. (237}%_? 44. 65+ =7
1 5 1 1
(a) 612 (b) 66— (a) 14% (b) 1% (@) 45 (b) 3675
3 2 13 6 19 1
(c) 672 @ Jo (c) 147~ (@ 1457 (€)273 (d) 373
1)y 3 as. 4324363 5
95 1 38. 935 Xa—? : 3 9
31. Exg=? (a) 83 (b) 80
) 5 (a) 6L (b) 62 (c) 75 (d) 85
(a) 67 (b) 67 124 7 46 22;52_9
19 12 () 1422 ) 9= T4 T
(c) — d — 17 124 9 1
13 13 s 42,5 . (@) 5 (b) g
32, 20,1, st 12
14 5 5 5 g @ 73
9 5 (a) 10= (b) 10=
(a) ¢ (b) 7 7 B
19 12 (a) 183 (b) 152
© 13 @ 73 41714 124 (c) 175 (d) 185
33. (26§)X%=? 40. (557}52? 48. 3%4%:?
12 5 () 502 (b) 5122 11 5
(a) 14E (b) 167 7 15 (a)612 (b) 67
5152 q 51.% 8 8
() 67— @ 142 (€)5177 d) >75 (c) 14— d) 172
1 39 2 ° °
1) 6 oL
v (33§]xﬁ=? a1 2.5, i WEEaE =t
0 s i gl B
14= b) 182 £ L ©) 1
(8) %73 (b) 187 (2) 5 b) g so. 33ls71o»
2 14 19 12 R T A
(c) 1811 (d) 1439 (c) E (d) E @4 11 - 45
4) 5 12 -
35. (101?}?:? 42. 751+11§:? 12 7
> ° ()42 @172
(a) 1412 (b) 29 (a)87g (b) 871 3 ?
13 6 8
2 104
(€) 28775 @ 275 (c) 80% (d) 87%
ANSWER KEY - FRACTION
1. (¢) 2. () 3. (@ 4. () 5 () 6. (&) 7. () 8 (c) 9. (¢) 10. (¥
11. (d) 12. (c) 13. (b) 14. (d) 15. (d) 16. (b) 17. (c) 18. (a) 19. (d) 20. (b)
21. (d) 22. (&) 23. (d) 24. () 25. (b) 26. (c) 27. (b) 28. (d) 29. (d) 30. (*)
31. (¢) 32. (a) 33. (d) 34. () 35. (d) 36. (c) 37. (d) 38. (d) 39. (a) 40. (b)
41. (b) 42. (a) 43. (a) 44. (d) 45. (b) 46. (c) 47. (b) 48. (d) 49. (d) 50. (c)
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== < PERCENTAGE/$" & > Y

Type-1 (Calculate the %) 19
- (10?)003664.104 ) ?(b) 0.256 T 26 422% -7
a o o
(c) 3.55 (d) 0.0604 (0.2l 2y 0.20
2. 200% of 3.5 = ? (¢)0.83 () 0.90 (a) 22 (b) 1=
(a) 2.8 (b) 12 17 LS 50 3
(c) 35 (d) 7 "9 T 3 13
3. 50%of 122 =7 (a)1.51 (b) 1.80 (c) = @ 5o
Ea)zs (b) 70 (c) 1.88 (d) 1.90
)61 (d) 50 6o, _
4. 50% of 511 = ? 18. = -5 il BT =E
(2)250.5 (b) 150.2 12
(c) 350.9 (d) 255.5 (a) 1.51 (b) 1.80 10 13
5. 10% of 37 = ? (c)1.88 (d) 1.08 (@) ) 55
(a)2.8 (b) 1.2 21
(c) 3.7 d 3.5 19. - =7? (©) % d@ L
6. (1?;§§f 30 = ?(b) L (a) 0.84 (b) 1.80 S
a)2. : 0.88 d) 1.08 1
(c) 3.9 (d) 1.5 (©) @ 28. 57-%=?
7. 15% of 80 = ? 20. 2 =
(a) 10 (b) 12 U 10 13
(c) 20 d 15 (a)0.51 (b) 0.70 (@) — b) 59
8. 12% of 600 = ? (c)0.71 (d) 0.90
(a) 80 (b) 72 Type-3 (Convert into fraction) 3 4
(c) 70 @ 75 (©) 7 @ 7
9. 18% of 500 = ? 21. 3319 -» 9
(a) 80 (b) 12 3 29, 81—%=7?
(c) 20 (d) 90 1 11
. 259 =9 =
10. 25% of 250 = (a)7 (b) 3 0 9
(@) 70 (b) 62.5 (a) — (b) —
(c) 60 (d) 55.5 © 4 ) 3 7 11
Type-2 (Convert into decimal) 7 7 3 4
5 (¢) = (d) =
11 i =9 22- 66_% = ?
. 5 = 3 3
30. 185%=>
(a)0.08 (b) 0.8 1 4
(c) 0.6 (d) 0.7 (a)7 (b) 3 5
9 4 2 (a) 72 (b) =
12. 7 =? (©) = @ 3 16 11
(a) 0.08 (b) 0.81 23. 34% =7? (c) 3 (d) 4
() 0.61 () 0.71 17 1 7 7
o (a) 50 (b) 15 Type-4 (Convert in to Fraction)
13. — =? 31. 47.5%="?
4 o (o]
= (c) 10— 2=
(a)0.51 (b) 0.81 7 3 9 3
(c) 0.53 (d 0.71 24. 65% = ? (@ 77 ®) 7o
3 17 1
8 - = 19
14. = =? (@) 55 (b) 127 © 40 ) %
17 13
(a)0.51 (b) 0.81 - L 32. 21.21%="?
(c) 0.53 (d) 0.61 © 20 @ % ’
L7 25. 85% = ? 9 o 19
15. & =? w7 b 121 B 11 ®) 50
(2)2.51 (b) 2.81 52 S 2 ) -
(c) 2.53 (d) 2.83 (©) 17 i 13 40 33
20 20
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M

33. 73.33% = ? 43. 75% 4 ="7? Exercise-Type-6
3
@) = () (@) < (b) = 51. 162% | & 10% 1 = 2
11 90 5 7 - 193 o1 ==
19 11 1 2
12 LR 2 el 8 1
(©) 2o ) 15 (c) 3 (d) 6 (@) 2 (b) 5
34. 72.5% = ? 44, 25% 1 =?
1 2
9 19 8 3 (c) 7 d —
(a) 1 ®) 59 (a) 5 (b) + 6
1
29 11 1 2 52. 11-% 1 8&20% T =72
© 29 @ 15 (©) @ ¢ 9 ’
o = D . 59 Y (a) 32.33% (b) 44.33%
35. 83.33% = ; 45. 5% T =7 (0)30.33%  (d) 33.33%
5 4 18 20
2 = = = 1 5
@' ®) 3 @12 ®) 52 53. 6% 1& 45.7% =72
2 11 12 21 (a)54.54%  (b) 54.32%
© 3 @ 7 (©) 73 @ % (c) 40.20%  (d) 50.52%
36. 100.90% = ? q ) )
112 111 46. 11§%T=? 54, 125% T & 375% t=97
(&) 170 ®) 170
18 20 18 35
—_ b —— - i
0 112 @ @) 12 ®) 22 @) 14 ®) s
_ 12 10 12 21
37. 55.45% = ? 12 e 12 21
() 12 d 3 () 12 @ o
(a) 02 (b) ot 1
a 22 o
=Y 2 47. 9 7% L =" 55. 30% T & 14%% L=2
61 11
(c) ——= (d) — (a)11.42%  (b) 11.48%
110 15 10 20
= = 40.20%  (d) 20.52%
38. 34.28% = ? (@) 77 (b) 55 (c) 40.20%  (d) o
1
12 64 12 10 56. 11—-% | & 25% T =72
(@) 35 ®) 175 () 12 @ 5 9
(a)11.42%  (b) 11.48%
61 11 1 .209 d) 11.11%
(C) m (d) E 48 85% \L — (C) 12.20% ( ) (o}
6
39. 46.66% = ? 57. 42-% 1 &30% T =7
12 9 ( )10 (b) 29 !
a2 20
(a) E (b) ﬁ 11 22 10 20
11 10 (&) 77 ) 55
1 Q -~ © 5 @ o
40. 81.4% = ? 1 (c) = d o
49. 87-% T =7
7 2 2 5 4
@70 ®) 75 0 2 58. 55.% 1 & 282% 1 -7
() =2 @ — (@) 17 b) 55 (a) 100% (b) 110%
10 15 (c) 114% (d) 98%
g5 gl 1
41. 70% T =7 8 9 59. 2§%T&10%¢=?
(a) 27 b) L 50. 4420, 1= (@)7.12%  (b) 7.75%
70 10 9 (c) 8.90% (d) 8.80%
11 e 10 13 1, 2,
42. 60% T =7 15 | 10 . .
8 oy © g s (@) ¢ ®) 5
s 20 2 11
19 2 (c) 5 (d) 7=
= 2 4 15
©) 2o @ &
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Type-7 (Find net increase%)

61. 10% T and 5% T =7
(a) 13.5% (b) 15.8%
(c) 15.5% (d) 16.5%
62. 10% T and 20% T = ?
(a)31% (b) 32%
(c) 34% (d) 35%
63. 8% Tand 5% T=72?
(a)13.20%  (b) 12.40%
(c) 12.60%  (d) 13.04%
64. 10% T and 15% T =7
(a)26.5% (b) 24.5%
(c) 27.5% (d) 23.5%
65. 10% T and 10% T =7?
(a) 99% (b) 23%
(c) 22% d) 21%
66. 20% T and 30% T =?
(a) 55% (b) 57%
(c) 56% (d) 54%
67. 25% T and 4% T =?
(a) 29% (b) 30%
(c) 28% d) 31%
68. 30% T and 10% T =72?
(a) 43% (b) 42%
(c) 44% (d) 45%
69. 24% T and 10% T =?
(a)35.40%  (b) 33.60%
(c)37.40%  (d) 36.40%
70. 15% T and 12% T =?
(a)28.80%  (b) 29.80%
(c)27.60%  (d) 27.80%
71. 12% T and 10% T = ?
(a)21.60%  (b) 24.20%
(c) 2320% (d) 22.20%
72. 8% T and 5% T=72?
(a)13.20%  (b) 13.40%
(c) 12.60%  (d) 13.60%
73. 4% T and 5% T=72?
(a)9.02% (b) 10.20%
(c) 9.80% (d) 9.60%
1. (d 2. (d) 3.
11. (b) 12. (b) 13.
21. (b) 22. (d) 23.
31. (¢) 32. (d) 33.
41. (b) 42. (a) 43.
51. (b) 52. (d) 583.
61. (c) 62. (b) 63.
71. (c) 72. (b) 73.
81. (c) 82. (b) 83.
91. (¢) 92. (a) 93.
B\ Gagan Pratap Sir

74. 20% T and 25% T ="? 87. 8% Y and 6% | =7?
(2)55% (b) 45% (a) 14.52%  (b) 13.52%
(€)52% d)50% (c) 13.32%  (d) 13.62%
75. 50% 1 and 20% 1 = ? 88. 5% and 5% | = ?
(a) 80% (b) 85% (a) 10.25% (b) 9.50%
(C) 75% (d) 77% (C) 9.25% (d) 9.75%
B % o
a)4.96% .92%
76. 25% { and 20% { = ? (c) 4.94% (d) 4.98%
(a)40% (b) 35% 90. 5% | and 10% {
(c) 45% (d) 47% (2)14.5%  (b) 13.5%
77. 25% 4 and 25% 4 = ? (c) 14.75% (d) 13.75%
(a)44.75%  (b) 43.75% Type-8 (Find net inc. or dec.%)
(c) 43.25%  (d) 46.25% 91. 15% 1 and 12% ¥ = ?
78. 15% 4 and 10% | = ? (a)-1.2% (b) +2.3%
(a) 22.5% (b) 23.8% (c) +1.2% (d) -2.3%
(c) 23.7% (d) 23.5% 92. 50% T and 20% { = ?
79. 10% 4 and 20% { = ? (a) +20% (b) +25%
(a) 28% (b) 27% (c) +28% (d) +30%
(c) 29% (d) 32% 93. 20% T and 15% { = ?
80. 25% 4 and 30% | = ? ia)) +f°/2°/ g 130/50/
o o c)-1.2% .5%
52;2235/2/0 ?21; j;'if/o/" 94. 30% T and 20% | = ?
81. 15% | and 9% { = ? :i‘)) 1232 EZ; :ZZZ
(a)23.65%  (b) 24.25% 95. 20% 1 and 10% 4 = ?
(c) 22.65%  (d) 22.75% (8) +9% (b) +7%
82. 24% | and 10% | = ? (c) +8% (d) +10%
(a) 32.6% (b) 31.6% 96. 15% T and 10% { = ?
(c) 31.4% (d) 32.4% (a) +3% (b) +3.5%
83. 16% { and 15% | = ? (c) +4% (d) +2.5%
(a) 24.6% (b) 29.4% 97. 25% T and 4% | = ?
(c) 28.4% (d) 28.6% (a) +16% (b) +18%
84. 30% { and 10% { = ? (c) +22% (d) +20%
(a)37% (b) 36% 98. 10% Tand 5% { = ?
(c) 38% (d) 39% (a) +4% (b) +5%
85. 28% J and 5% | = ? (c) +4.5% (d) +5.5%
(3)32.60/0 (b) 31.4% 99. 15% \L and 10% T =7?
(c)31.6%  (d) 32.4% O
86. 25% | and 4% | = ? 100 (;)5‘/4'?% . 20@ f%?
. % an % =S §
(2)27% (b) 29% . .
(c) 28% (d) 27.5% (E)) i 15} 0%
(c) +4.5% (d) +4%
ANSWER KEY - PERCENTAGE
(c) 4. (d 5. () 6. (c) 7. () 8 (b)) 9. (d) 10. (b)
(c) 14. (c) 15. (d) 16. (d) 17. (c) 18. (d) 19. (a) 20. (c)
(a) 24. (d) 25. (¢) 26. (c) 27. (a) 28. (d) 29. (b) 30. (a)
(d) 34. (c) 35. (a) 36. (b) 37. (c) 38. (a) 39. (d) 40. (a)
(c) 44. (b) 45. (d) 46. (d) 47. (a) 48. (a) 49. (c) 50. (b)
(a) 54. (b) 55. (a) 56. (d) 57. (c) 58. (a) 59. (b) 60. (a)
(d) 64. (a) 65. (d) 66. (c) 67. (b) 68. (a) 69. (d) 70. (a)
(a) 74. (d) 75. (a) 76. (a) 77. (b) 78. (d) 79. (a) 80. (d)
(d) 84. (a) 85. (c) 86. (c) 87. (b) 88. (d) 89. (c) 90. (a)
(a) 94. (d) 95. (c) 96. (b) 97. (d) 98. (c) 99. (a) 100. (b)
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PROFIT AND LOSS /T TRE B

Find the profit or loss % given o, \p-= 331% &P =10% 19. MP: 2_52{0 Dis. = 40%
marked price and discount. 3 F/) Iéé)o; : (b) 26%
T oTEE I W at A toun T FIE Dis.% = ? ajen 7o °
= o (a)23.5% (b) 17.5% (c) 25% (d) 22%
T IR ST SR (c) 33.5% (d) 19.5% 20. MP = 60% & Dis. = 25%
Exercise- Type-1 10. MP = 40% L = 9% P/L% =7?
; . Dis. = ? (a)20% (b) 24%
1. MP=162% Dis. = 11=% (a)35% (b) 37% (c) 25% (d) 22%
3 7 9 (c) 33.5% (d) 27%
P/L% =? Exercise- Type-3
(a)3.60%  (b) 3.0% 11. MP = 27.9% & Dis = 0%
(c)3.40%  (d) 3.70% P/LY% = ?
2 , 4, (@)35.9%  (b) 37.9%
2. MP= 165 &Dis. = 285% (c)33.5%  (d) 27.9%
P/L% - ? 12. MP = 35% & Dis. = 20%
(a)23.60%  (b) 16.66% P/L% =2 o 6o
(c) 13.40%  (d) 3.70% (a)g f’ (d) 2 f’
3. MP = 45% & Dis. = 16.66% (2% = (d)4%
P/L% = ? 13. MP = ? (20%)
= 0, 1 =
(a)20.83%  (b) 30% - 6§/’ Dt '-]’O "
(c) 18.40%  (d) 23.50% (2)6% (b) 4%
4. MP = 20% 1 & Dis. = 10% (c) 10% (d) 12%
P/Lo% = ? 14. MP = 30% P = 4%
(a) 4% (b) 6% Dis. =2 o 208
(c) 8% (d) 10% (a) 6% (b) 20%
(c) 10% (d) 12%
1 .ol 15. MP = 35% Dis = 15%
- 11-% 9%
5. MP 90&Dls. 17 P/L% = ?
P/L% = ? (a)11% (b) 15%
(a) 4% (b) 1% (c) 13% (d) 17%
(c) 8% (d) 3% 16. MP = 36% Dis. = 40%
6. MP = 50% & Dis. = 25% P/L% =7
P/L% = ? (a) 18.4% (b) 15%
(a) 12.5% (b) 11% (c) 17.3% (d) 15.3%
(c) 9.5% () 12.5% 1 5
Exercise- Type-2 17. MP = 375% & Dis. = 18ﬁ%
Dis- =2 . (a) 18.4% (b) 12.5%
(8)45% (b) 40% (€)17.3%  (d) 15.3%
(c) 50% (d) 52% 18. MP = 15% & Dis. = 20%
8. MP = 100% & P = 25% P/L% - ?
Dis- = ?
(a) 8% (b) 6%
(c)33.5%  (d) 43.5%
ANSWER KEY - PROFIT AND LOSS
1. (d 2. (b 3. (@ 4 () 5 () 6. (d 7. () 8 (a) 9. (b 10. (a)
11. (d) 12. (a) 13. (¢) 14. (b) 15. (b) 16. (a) 17. (b) 18. (a) 19. (c) 20. (a)
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Find Effective Rate of Interest

10.

Exercise- Type-2

(Compound Interest)
Exercise- Type-1
6% @ CI 2 years = ?
(a)12% (b) 12.30%
(c) 11.64% (d) 12.36%
12% @ CI 2 years = ?
(a)22% (b) 25.30%
(c) 25.44% (d) 12.36%
13% @ CI 2 years = ?
(a)12% (b) 27.69%
(c) 26.64% (d) 22.36%
7% @ CI 2 years = ?
(a) 14% (b) 14.49%
(c) 14.64% (d) 14.36%

1
335% @ CI 2 years = ?

9 5
(@) ¢ ® 76

7 7
(€) g d 15

25% @ CI 2 years = ?
(a) 55%

(c) 50.64%  (d) 52.36%

1
5% @ CI 2

(a) 10.002%
(c) 12.004%

years =

(b) 12.000%
(d) 13.006%

)
14% @ CI 27 years

(a) 42% (b) 42.30%
(c) 42.64%  (d) 42.96%
2

10 x CI Qg years = ?

(a)25.84%  (b) 25.42%
(c) 26% (d) 26.84%

2

20% @ CI 23 years = ?
(2)55.52%  (b) 62.30%
(c)51.64%  (d) 52.36%

(b) 56.25%%

Difference of Interest (CI-SI)

11.

12.

1.

11.
21.
31.

5% for 2 years = ?

(a) 0.30% (b) 0.25%
() 0.15% (d) 0.20%
13% for 2 years = ?

(a) 1.5% (b) 1.67%
() 0.15% (d) 1.69%

(d) 2.

(b) 12.
(c) 22.
(a) 32.

(c) 3.

(d) 13.
(d) 23.
(b) 33.

B\ Gagan Pratap Sir

(b)
(a)
(a)
(d)

13.

14.

15.

16.

17.

18.

19.

9% for 2 years = ?

(a)0.81% (b) 1.67%
() 0.15% (d) 1.69%
11% for 2 years = ?
(a)0.81% (b) 1.31%
() 0.15% (d) 1.21%
17% for 2 years = ?
(a)2.89% (b) 1.31%
(c)2.15% (d) 2.21%
5% for 3 years = ?
(a)0.81% (b) 0.7625%
(c) 0.225% (d) 0.221%
10% for 3 years = ?
(@)2.1% (b) 1.31%
(c)3.1% (d) 1.21%

1
116% for 3 years = ?

(@)2.1% (b) 3.31%
(c)3.1% (d) 3.84%
10% for 2 years = ?
(a)2.1% (b) 1.31%
(c)3.1% (d) 1%

2 1
165% for 1st & 335% for 2nd

=9

11 5
(a) 18 (b) 1s
7 1
(c) 18 (d) 18

Exercise- Type-3

21.

22.

23.

24.

25.

Half Yearly
6% Hy in 1 year = ?

(@)3.1% (b) 2.31%
(c) 3.09% (d) 3.5%
12% HY in 1 year = ?
(2)9.11% (b) 13.31%
(c) 11.09% (d) 12.36%
20% HY in 1 year = ?
(a)21% (b) 23%

(c) 19% (d) 11%

1
335% HY in 1.5 year = ?
(a)40.58%  (b) 50.8%
(c) 58.79%  (d) 42.56%
2
165% @ CI for 2nd year = ?

() 15.58%  (b) 19.44%
(c) 18.79%  (d) 17.56%

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

ANSWER KEY - CI AND SI

4.

14.
24.
34.

b) 5. (c) 6. (b) 7.
(d) 15. (a) 16. (b) 17.
(c) 25. (b) 26. (a) 27.
(c) 35. (b)

(d)

(c)
(b)

10% CI half yearly in 1.5 years
=7

(2) 15.7625% (b) 15.2576%

(c) 15.75% (d) 15.35%

20% CI half yearly in 1.5 years
=7

(2)32.1% (b) 33.1%

(c) 33.5% (d) 33.3%

8% pa CI half yearly in 1.5
yaers = ?

() 12.6448% (b) 13.48%

(c) 13.64% (d) 12.4864%
20% p.a CI half yearly in one
year = ?

(2) 19% (b) 22%

(c)21% (d) 23%

14% p.a CI half yearly in one
year = ?
(2)14.71%
(c) 14.08%

(b) 14.98%
(d) 14.49%

223% CI half yearly in one =
?

(a) 23.45%
(c) 22.55%

(b) 23.65%
(d) 23.85%

1
125% p.a CI half yearly in one

year = ?
(a) 13.9% (b) 12.9%
(c) 12.5% (d) 13.5%

12% p.a CI 8 monthly in 2 year
=7

(a)25.27% (b) 25.25%

(c) 26.25% (d) 25.97%

12% p.a CI 5 monthly in 10
months = ?

(2)9.25% (b) 10.5%

(c) 10.25% (d) 10.75%

15% CI 8 monthly in 2 years

(a) 32.1% (b) 33.1%
(c) 33.3% (d) 33.5%
8. (d 9. (a) 10. (a)
18. (d) 19. (d) 20. (d)
28. (d) 29. (c) 30. (d)
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Number System

Simplification (T ©1 " 3%

Conditions to be a perfect square number

« Ifano.endswith 2,3,7,8 it can't be a perfect square
W elfer3d 2,3,7,8 € ™ ~ IFH MY ¢ 76 THKITd
, TERU ~ ©HH

% If unit digit is 5 then ten's digit always 2.
W ferfae @& 5 ¢« wivel @@ &M 2 U= ™

“ No number can be a perfect square unless its
digital rootis O, 1, 4, 7 or 9.
Tf =39 # e THHBS TRY ~TH T He SF B AW
W O0,1,4,799 , T4

% Last 2 digit of a perfect square number = last two

digits from the squares of numbers between
(1 to 24).

TE THHEF 3 € A&l 2 @& = 41 = 24 "©19 'Y
=TS qEIve A&l 1 aed

S < 2K(even)—> n’=(2k)’=4k> — multiple of 4
2K+1(odd)—> n’=(2k+1)*=4k’+4k+1—-4(K’+1)+1
v
R=1 after divisible by 4

- n25 4K, 4K + 1
51767 — Not a perfect square 3 2®[ddgd , UE

%)
4

Find squares (g -F 9%

< Based U )100 —
1022 =102 + 2| 22 = 10404
1072=107+7| 72 = 11449

1132 = 113+13] 132 = 126]169 -, 12769

1212 = 121+21] 212 = 142R|jil S 14641
972 =97-3| 3? = 9409
922 =92-8/ 82 = 8464

832=83-17| 17* = 66R|/2§9 5 6889

S 1
BaseZ U )50 —>§><100

1
592 = > (59+9)| 92 - 3481

1
542 = o (54+4)| 4> > 2916

B\ Gagan Pratap Sir

1
482 = (48-2)| 22 - 2304
1
442 = (44-6)| 62 - 1936
1
2= (38 2, 13]144
382 = ~(38-12)| 127> 13144 1444
1
2o = 2, 42]289
672= 5 (67+17) 172 21289 -, 4489

Base 5 U 1200 -2 x 100
2082 = 2(208+8)| 82=43264

2197 = 2(219+19)| 192 = 476361 > 47961
1942 = 2(194-6)| 6= 37636

1822 = 2(182-18)| 182 = 328324 , 33124

N 3

Base: ) U 150 — 5 * 100
3

1522 = 5(152+2)|22_—>23104

3
1412 = 5(141—9)|92—> 19881

6142 =6(614+14)] 142 - 6x628| 196 - 376996
7932 = 8(793-7)172 —» 8x786|49 — 628849
Last 2 digits of & T&RI 2 A& —

182, 322, 68°, 822, 118°, 368
A 4 4
(50-18)° (100-18)° (350+18)%> =24

- X2, (50k + %92, (100k + x)2 — Last 2 digits same. 3

R 2 TE <A, 9

X(xta) (x+2a)(x+3a) +k is a perfect square then k=?

x(x+a) (x+2a)(x+3a) +k A T& THadga k=?

— (x*+3ax) (x'+3ax+2a’)
(¢r3ay’ +2xa% (¢+3ay

7S +g a{{—

.. to make perfect square add (a?)? = a*

<. TEIES 1, ® WH (a%)? = a* *ToF

o (¥+3ax+a’)’ & k=a?

+ b2 = (a+b)?

CHA&PIDNPUBLIGATIDN



If I, II, III, IV are in AP with common difference d

QIfL I, I, IV - TdsTaR d ® =T AP 3KUR

Then I x II x III x IV + d* = (I x IV +d?)?

To make perfect square what should add from:

THaaga 1, © WA =3k (A «To9 T )

1119 x 1126 x 1133 x 1140

. Gap between these consecutive numbers = @
f, - s IuRE 19 ©f 9 = ()

- 7%= 2401 should be added.

To make perfect square what should subtract
from:

el 1, © T4 =% (& 1,1 T ’EA)

841 x 846 x 851 x 856 + 700

2. 841 x 846 x 851 x 856 — to make square 5* =
625 should be added

- 841 x 846 x 851 x 856 —» ®©I dgdl ,1, © WA 5% =
625 BT 7 A

841x846x851x856+625 +@
E Perfect square should be

subtracted
C. Unit digit of N Unit digit of N2
N @i ferfaas N? &i ferfaae
N=1,9 1
N=2, 8 4
N=3, 7 9
N=4,6 6
N=5 S)
< If 3 is repeated n times
I » Before O (n-1) times 1
I —» Before 9 (n-1) times 8
eg. » 32=09,333332=1111088889
33%=1089
333%=110889
% 6 is repeated n times
I —» Before 3 (n—1) times 4
II —» Before 6 (n—1) times 5
eg. »> 62=236
66° = 4356
6667 = 443556
6666667 = 444443555556
% 92=81 99992=99980001
99%=9801
999%=998001
“ 9999800001 * 1111088889 ~+/4444355556 =7
99999 + 33333 - 66666 = 66666
B\ Gagan Pratap Sir

Number System

% nd UD
13 1 — 1
28 8 - 8
33 27 - 7
43 64 — 4
52 125 - 5|
63 216 - 6
7 343 - 3
83 512 — 2
93 729 - 9

% 3/571787 - UD =3
— Ignore last 3 digit 3 @&RI 3 A&RET o, | T ©F
— Smaller than 571 perfect cube number = 512 = 8°
— 571 = 3731 TeE, ~ZH = 512 = 83
. ¥571787 = 83

% N2> odd no. of digits = N? — even no. of digits

odd no.of digits +1 evenno.of digits
2 - 2
% N2 > 17 digits

N >

17 +1
2

N2 — 24 digits

= 9 digits

24 .
N - 5 12 digits

% 142+ 872=78%2+412
152 +75% =572 + 512
172+ 842 =482+ 712
262+ 972 =792 + 622
272+ 962% = 692 + 722
Non-terminating repeating decimal

wr2s Tu)' & »f wea=w
Let x = 0.55555 ....

)< 10x = 5.55555 ...
9%x=5 .. x=5
9
_ 7
o 077777 ....= 97 > 5 (no. of bar = no. of 9)
__ 83
0.838383....= 083 — 99
0.514514514 ....= 0514 S14
. ... = 0514 & 999
0.6823232323 ...~ 0.6833 —» 2068 6755
: +70.682372 9900 9900

(no. of non bar digit = no. of zero)

CHASPIAN rusLication



Number System

5186 « B 0D M A S
7.518651865186 ....= 7T+ ——— 1 I { . y

Brackets of div. multiply Add subtract

“ 0.866666....=0.86 = 95 “90 15 l
small 3 ()
__  531-5 526 .

0.531313131 .... = 0.531 = ~990 990 middle ¥}
Larger 3[ |

0.43777777 ....= 0.437 = 437-43 _394 of means multiplication

| o0 o
— ____ 8169-8 8161 1 11 1
0.8169169 cooo T 0.8169 - 9990 - 9990 > axb = (b_a)|:;_g:|

5816-581 5235

7.5816 = 7* 5600 > 79000 > S {i—i}
axbxb (c—a)lab bc

75816-7581 68235
9000 9000 1 1[1_1}
axbxcxd (d—a)labc bed

OR

gy, 32543 4282 2141
11.4325 = 9900 9900 ' 4950

114325-1143 113182
9900 ~ 9900

CHAMPION
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Number System

< 4’:: <

Surds & Indices (1" 7 )"=)" 3mer

> YD

Law of Indices ( ) kR

o,

< axaxax.. ntimes=a"
amxahxaP = a™ P (a = 0)
m

a
—Q=a™" (m > n)
a

n

= >
e (n > m)
=1 (m=n)
o (am)n = g™*n = gnm = (a“)m

% (abc)» = a"xb"xc"
> (%j =:—:(b £0)
o (e gn
(37) # &7
38 = 316
1y .
o b () -y

< Ifa™=a"thenm=n
Ifa®=b™thena=Db

“ a°=1
RS P
v ooa 5 @ )
1 1
v at"=—F &a'= —;
a a
ACEC
: b) \a
%  (-1)»=+1 (n = even)
=-1 (n = odd)

oo \/gx \/; —a
> \/; X \/B =+ab
“  Ja’h =a'b

X3 (\/§+\/E)2 =a+b+2Jab
% (Va-vb) =a+b-2/ab

B\ Gagan Pratap Sir

<> (\/£+\/B)X(\/a—\/g)= a-b, where a and b are

positive

Useful Result/( 7 18 Tfa (

4.Jab
o Ifx= ——p—
Ja ++/b

x+2\/a+x+2\/g _9
x-2va x-2vb

2~+/ab
o If= XxX—/——F
Ja +vb

x+vJa  x++b

+ =
Then, ~—va <o

Laws of Surds (%" 7 ) 3d=mh

2

1 1 1
“  4fab = Ya b =ar*pr = (ab)s
1

n
VA~ Radicand

order of surd

i _ [ _
o n}m[a _nam = gmn

[(H(\/E)mj ] - ==
a
Find Square Root (T &) ) %

@ J7+4v3 =,\/22+,\/§2+®x21,\//_= (2+\/§)2
ab

.

KD

%

= (2 ++/3 ) (at+b)*=a?+b*+2ab
+ 2841043 =103 > 2?@
5° +4/3°=28

@ CHAﬁplnNPUBLIGATIDN



°,
*

°,
0.0

°,
0.0

°,
*

®,
£ %4

- (5+48)

(a—b)? = (b—a)? = a?+b?-2ab

,a2+b2_2ab < a-b — (a>b)

b-a — (b>a)

J43- 243 =(3V3-4) 24:3-Qx1243

4 343
16+27=43

J99-70/2=(5v2-7)  70.2-@ 35,2

()7 542
49+50=99
x=5+2/6

1 1 1 x5—2\/6 5-2J6
x 5+276 "5+2y6 5-276

(a5

_5- 2./6 _5-2.6—>sign change
25-24 1 ~ diff. of square

1 —
x=7+4\/§—>;=7 ;}\/5

Lo
49 48

1 5/3-442
XTSBTNZD T

Lol
75 32

(atb+c)? = a?+b2+c? + 2ab + 2bc + 2ca
(a—b+c)? = a2+ b?+ c>- 2ab — 2bc + 2ca
(atb—c)? = a2+ b?+ c?>+ 2ab — 2bc - 2ca

(2-1) (c+1) = x2-1

=>1+((x-1)(x+1)=

1+(x-1)(x+1) =

Apply C & D (Add and subtract den. in number)

C dR D TRTE®

a+b c+d

a-b c-d

Apply again

a+b+(a-b) c+d+(c-d)

a+b-(a-b) c+d-(c-d)
B\ Gagan Pratap Sir

®,
0.0

Number System

If we apply C & D two times on a fraction, same
fraction is achieved.

W wITE UG ¥ (TR C A D Te&H W -1, U
. 18R [ T

Jx + y+ Jx - \/7 x+y
ety el

Vxify Vx-\Jy +afxy
Jx - \/5 \/§+\/§‘ x-y

(o) - ) =45

o,
o

o,
o

Gz

ayaava..o = 2
T L 2"-1
W Ya...0 =+a Natfata...0 = Va

a+m=\/;

NV4da+1+1
\/a+\/a+\/a+....oo =T=X

Jaa+1-1

\/a —vJa—-+a-..» =T =Y
x-y=1
xXy=a
OR Take two factors of a whose difference is 1
like
AT AT TEH,: § T T, Bl R 1 9
5628 7238

<7 P
Then x = Larger factor 3 x = TtBe&e

y = smaller factor 3y = 3BT B¥E

xX+y=4a+1
V4a+b’ +b
x=\/a+\b/a+\b/a+....oo -5
V4a+b®-b
y= \/a—\b/a—\b/a—....oo =

xy=b
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xy=a

Xty =

J4a +b?

. v4a-3+1
ooX= \/a+\/a—\/a+....oo 5

y= \/a—\/a+\/a—....oo = %%3_1

Number System
a>b>c

1

1
< — <
b c

O | =

a x b =16 (constant)
.. (a+b)min =4+4=8
(@%+b?)_, = 4°+42=32

*axbxc = 125 (constant) for min a=b=c=53

1x16—> 16+1=17

x-y=1 xy = 2(a-1)
(a?+b?*+c?)min= 25+25+25 =753
& \/a+ba_m = Approx Root Value (g &, JE =@ Fideh
SR X
J4a-3b> -b ~o 16
\/a—"a+\b/a—....oo S S Q @
1 1 1 .. 3<13<4
2,33, 45 Powers — o B @> LCM = 12
13-9 4
5 (\/5)12 (%)12 (%)12 3+ ﬂ::?) _:>3 :>3 57
J16 5 5
25, 34,5 .. 45>33>2 21" 4+2 542 ,4.55
Ly PB 8 e
357
% If x+ y= 12 (constant) 64 37
(xy) = diff. of x & y should be min. = 6 x 6 = 36 . _ B
max ¢ J121=11 V1234321=1111
(xy),,, = diff. of x & y should be max. =1x11=11
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V12321 =111 /1234567654321 =1111111

If I, II, III, IV are in AP with common diff. d then
IXIIXIIIXIV +d* = (IXIV + d?)?
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Square Formulae

1.

»

©® N oo

14.

15.

Cube Formulae

O

o

8.
9.

10.
11.
12.

13.

14.

Algebra

Algebra (_ X TRIE >

a’?-b%2=(a+b)(a-Dhb)
(a+b)2=a?+Db?+ 2ab
(a—b)?=a?+b?-2ab
(a+b)2—(a2+b2)
2

2(a? + b?) = (a + b)2 + (a— b)?

4ab = (a + b)2- (a—Db)?
(a+b)2=(a-b)?+4ab

(a-b)2=(a+ b)2-4ab
a?+b?=(a+b)?-2ab = (a-b)?+ 2ab

ab =

. (a2-b?)?2=a*+ b* - 2a%b?
11.
12.
13.

a* + b*= (a2 + b?)? - 2a2b?
a* + b*= (a2 - b?)? + 2a%b?
(axt+by)? + (ay-bxn? =(a’+b?) (x*+y?)

a+b +ﬂ_2(32+b2)
a-b a+b (a’-Db?)

a+b a—b_ 4ab
a-b a+b a’-b?

(a+Db)®*=a3+ b3+ 3a%b + 3ab?
(a+b)EP=a®*+b®+ 3ab (a+Db)
a®+b’=(a+b)®-3ab (a+Db)
a®+b®=(a+b)[(a+b)?-3ab]
a®+b3=(a+b)(a%+ b?-ab)

aQ+b2—ab=aa+b3
a+b

a’+b®

4L = = - =
A1 a’+b%-ab

(a—Db)®=a>-b3-3a%b + 3ab?
(a—Db)*=a®-b®-3ab (a—b)
a®— Db’ = (a—Db)®+ 3ab(a-b)
a’-b3=(a-Db) (a2 + b% + ab)
a’—b®=(a-Db) [(a— b)? + 3ab]

3 1.3
a? +b% + ab = = b
a-b
a®-b°
Sch a’+b%+ab

B\ Gagan Pratap Sir

15.
16.

(at+b)® —(a—b)® = 2b3*+6a%b=2b(b?*+3a?)
(atb)® +(a—b)® = 2a3+6ab?*=2a(a?+3b?)

Componendo & Dividendo Rule (T & 31 @) 3fam=g

Ifi—g a+b_c+d
b d _a-b c-d
XY _a 2x a+b x a+b

x-y b 2y a-b Y a-b

How to find Conjugate

91 square I difference 1 T4 conjugate 3= B%E
sign change W1 @1 difference 1 7_ Tfdi-square &~
difference sFdivide © T2

1
If x= 15+4/14 then ;= ?
(15)2 - (4V14) = 225 - 224 = 1

1 . . S
vl 5-4J14 (square &1 diff. 1 T d #FEsign

change T¥)

1
If x>—
x
1 .
Then X+; =2 x Bigger no. =2 x 15 =30
1
x—; = 2 x smaller no. = 2x 4414 =814
1 1 .
If x< p then x+; = 2x Big number

1
x " = -2 x small number

Power 2 Formulae

1.

1 1
If x+—=k = X+5=k>-2
x X

1
If x+—=k
x

Then x(x - k) = -1 (Important)
or x(x—-k)+1=0
or *-kx+1=0

1 . 1
If x-—=k= X+ =k2+2
X X

Then

CHA&PIQNPUBLICATIDN



2

x—-k=
X

xx-k)=1 (important)
X*-kx-1=0

1 , 1

3. If x+—=%J2 then ¥+ =0

X X
xX*+1=0
Power difference 4 results in zero
X+ x°=0

4. x+o =k
X

Same Power Formulae

1 1
< If x+—=k, then x—— =+¢
x x

K> -4

1 1
o If x—;=k, then X+;= +Jk2+4

A+B A-B
oo —_— = — =+
T A ~ & then pp=%Ja’ 4

A B A B
oo — — = —_ — = 2
If ’/B + ”A a, then ,/B ,/A Ja?-4
Power 3 Formulae

1 1
1. If x—-—=k, then x¥’—~—=k3 + 3k
P P

1 1
2. If x*—=kthen X’ +— =k%- 3k
X X

B\ Gagan Pratap Sir

Algebra

1
X+;=2, 3, 4, 5 6, 7, 8 9, 10
N N L 2 S T

1
XS+F =2, 18 52 110 198 322 488 702 970

1
x_; =2’ 3’ 4’ 5, 6, 7, 8, 9, 10
N 2 N O S A
1
x*~—=14,36 76 140 234 364 536 756 1030
3 x+l—\/'
< t
1 3
4 =(V) - 3Vt =tVE -3Vt = (£~ 3) vk

—

1
5. If \/}+ﬁ=a, then x\/}+m=a3—3a

1 1
9. If x+—=+./3,then x¥’+—=0
X X

1 2
-
x
x6 + 1 = 0
x0=-1
7. (a%-b% =(a-Db) (a*+ a’b + a’b? + ab® + b?)
(@®>+b% = (a + b) (a*— a’b + a’b? — ab® + b?)

Higher Power Formulae

(o )lxrsll3)
X = || EE=|| ==
x x

1 1 1 1

2 e oo e

><A| —

1. x*-

b

b
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7.1 _ x4+—1 )(x3+—1 j—(x+l)
4 X +x7 —( P P X
71 x4+i x""—i i+ x—l
SO x7 _( x* x° x

1
X X X x X
Formulae based on x +l
X

1

1. If X+;= 2, then x=1
1

2. If x+;=—2,thenx=—1
1

3. If X+;= 1, then xX* = -1

1
o If X+;= lthenxX*-x+1=0

X¥-x+1=0
(x+1)(x—x+1)=0(x+ 1)
x¥*+1=0

x® + x° = 0 power difference 3 results in zero
ng e

1
4. Ifx+;=—1 orx*+x+1=0

Then x* = 1

orx*+x+1=0
1. (@+ )2 =x+ y*+ 222

[+ Y2 — 4P = 2+ Y+ Y

(e + Y = (xy)? = X + y* + 2y

(¢ + ¥+ xy) (*+ y*- xy) = X'+ y* + Y
2. X+y*+xy=Aand ¥*+y?’-xy=B

A+B A-B
Brp= S = =
o X+ +y =189, 2+ xy+ y*=21
189
. 5 ,_ 189
i) xP®*-xy+ty o1 9
1+9
(i) >+ y?= =15
2
e
(iii) xy 5
X y_Xty' 2149 5
) "™ xw 219 2

B\ Gagan Pratap Sir
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¥ y* (5Y 17
v 2t z713) 274

Yy x 2

(vi) x+y=72?

Xt+xyt+ty*+xy=21+6
(x+y3?=27 . x+y= 33
11
(vii) Y %

X-xy+y*—xy=9-6=3

(x-yP=3
(x-y) =3

1.1 x-y B__1

Y x Xy 6 23

6_ .6 23 (,2)3 x2_y2 x4+y4+x2y2

3. x2 yz =—(x )2 (z) =( )(2_ 2 )

X -y X -y (x y)
=+ Yt + Xy

4. a2+Db2+ab= (a+b+@) (a+b—@)

. X+ 1= (2t xt )(E-x+ 1)
6. (C+y)=x'+y*+ 22
() -2xy =X+ Y

e+ y?)? - (\/Exy)2 =xt+ yt

K+ + Py (+yP- 2y =xt+yt

Concept of Root Value

° (= (0=

Vi = +x Root B+&T"
/49 =7 (+ve) value , TI¥
(7)? = 49
a’+b* -2ab
(a-b) (b-a)
2 \)
ifa>p ifb>a

Concept of Degree

3x® — Tx?y + 8zx 2 — Degree = 3 (highest powers)
8x + 7 — Degree = 1

25x% — 1023 + 19z%°x! + 48w!

Degree = 27

Multiply <-power add T 2

Divide €-power subtract T

xy — Degree = 2

x8

?—>Degree=8—3=5
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Algebra

<+ Degree of each term is same on both sides. = (@+ax+bx+ab)=(x+a)(x+Db)
a+b +c,a’bc + b’ca + c’ab = 1+A+B+AB=(1+A)(1+B)

= (1+a)(1+b) (1+c)=1+a+b+c+ab+bc+ca+abc

a’+p° . ,
a:h = a? - ab + b? —» Both side degree is 2 1 1 1
= Ifxy=10rx=gthen 1+xn+1+yn=1
a3(b2—c2)+b3(02—a2)+03(a2—b2) ) ) .
T T @bt (cma)rc(ah) P TPCT  pra i sc=s, then ST D) Moo v
> a2 +b2+c2
a’x(b+c) b’ x(c+a) c®x(a+b) =1
8 + +
: -b)(a- b-c)(b- — -b 1 1 1
la=bila=c) "{b=gjit=a) " (e=ajic=n) o Ifxy+yz+zx=0,then[xz_yz+yz_zx+zz_ny

=ab + bc + ca
=0(x y,z#0)

a><(b—c)2 b><(c—a)2 c><(aL—b)2 ) ) )

X + + p q r
c—a)(a-b a-b)(b-c b-c)(c—-a < = 4+ +
(c-a)(a-b) (a-b)(b-c) (b-c)(c-a) If pq + gr +rp = 0, then (pz_qr 1D rz_qu

=a+b+c -1

X" +yt+z" +w"
XxT+yT+z " +w "

o If §=§then = (xyzw)""? o If N(a2+b2+ab)+\/(a2+b2—ab)}= 1, then (1 — a?)

3
1 1 (1-b%) =7
o Ifx= a+; andy=a—g then [x*+y*-2x’y* =4

e If (x+\/1+x2)(y+\/1+y2)= 1, where x and y are

. z Y
% If x+ y= 2z then the value of x—z+y—z=0 real numbers, then (x + y)2=0
X y . x4 . y4
RN = - LX8 2 2 2 2 2 2 2 2
* Ifx+y=2z then —+ I 2 (-v?)(-2")" (v -X)(v*-2°)
Ifa +b + c = 0, then following results follows 2
1 1 ar ZQ—XQ ZQ_ 2 =].
1. Then + + =0 ( )( y)
(@a+b)(b+c) (a+c)(b+a) (c+a)ic+hb)
< Ifa+b+c=abc, then
a’ b? c?
= 2 2 2 2 2 2
2. Then ——+m——+5— =2 (1—a)(1—b)+(1—b)(1—c)+(1—c)(1—a)=4
ab bc ca
a? b? c?
+ + = «» Ifbc + ca + ab = abc, then
8. Then 2a®+bc 2b®>+ca 2c®+ab 1
2 4 12 ) b+c L_cta | atb
A e 1 be(a-1) ca(b-1) ab(c-1) ~ 1
4. Then (a_b)2+(b_c)2+(c_a)2 = E
1 1 1 I N [x+y+y+z+z+x 1
_ <> xy+yz+xz=1,then | 1T 1- 1 =
S. Then a2+b2—02+b2+02—a2 aF Zral b 0 Xy yz Xz ) xyz
-b b— -
2(a + " + ') TR Y e T era
6. Then (azbz + b2c2 +02a2) =4
o (X)(18)(1-2)
en =
2 Then a:)b(a2+b2—02)+ b+c(b2+02—a2)+ c+a (1+x)(1+y)(1+2)
a ca o Hx+yr=2z+1,yP+22=x+1,22+x*=y+ 1, then
(c2+a?>-b?) =0 ]
2a? 2b? 2¢? xyz=1lor =g
8. Then (12, 2 ,2\+* (.2, 2 12\+ (2,12 2\=-3
(b Ve —a) (a Ve _b) (a *b _C) % aba-b)+bc(b-c)+calc—-a)=(b—-a)(b-c)(c—a)
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°,
£ %4

°,
L %4

°,
L %4

3 Variable Formulae

1.
2.

(a+b+c)(ab+bc+ca)-—abc=(a+Db)(b+c)(c+a)
(a@+b+c)(ab + bec + ca) = a?b + b%a +b%c + bc? + a’c
+ a’c + 3abc
(a+b+c)(ab+bc+ca)—3abc=a?b+c)+b?(c+a)
+c2(a+b)

(a+b+c)(ab+ bc + ca)—abc =a?b + b2%a + b%c + bc?
+a?c+ac?+2abc=(a+hb)(b+c)(c+a)

1 1 1
If a+e = b+z —ct (where azb=c) then abc is

equalto=+1

Ifx+y?+22=0,thenx=0,y=0,2z=0
(atb+c)? = a®+b?*+c?+2(ab+bc+ca)
a?tb?+c? = (atb+c)? -2(ab+bctca)
(a+b+c)’ —(a2 +b2+02)

2
(a—b+c)? = a?+b?+c>-2ab—-2bc+2ca

(at+b—c)? = a?+b2+c?+2ab-2bc-2ca

ab +bc+ca=

1
a’+b2+c?-ab-bc-ca = 2 [(a—b)?+(b—c)?+(c-a)?]

\

1

2 [2a2+2b?+2c?*—2ab-2bc—2ca]

1

2 [a2+b2—2ab+b?+c?—2bc+a?+c?-2ca]

5 lla-bP+(bo-c)+(c-a)?

If %}QC{ are in A.P. with common difference d
+d +

1
a’+b?+c?*-ab-bc-ca = 2 [d2+d?+(2d)?] = 3d?

If a’+b*+c’—ab-bc—ca=0

= a=b=c
OR a’+b’+c’=ab+bc+ca

a+b3+c3-3abc = (a+b+c)(a?+b2+c?*-ab-bc—ca)

= % (a+b+c)[(a—b)*+(b—c)*+(c-a)?]

a® +b®+c®-3abc a+b+e
(a—b)2+(b—c)2+(c—a)2= 2

a+b3+c3-3abc = (atb+c) [(atb+c)?— 3(abtbc+tca)]

1
a’+b3+c’-3abe= > (atb+c)[3(a%+b?+c?)—(atb+c)?

B\ Gagan Pratap Sir
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10.

11.

12.

Algebra
a’+b3+c®-3abc=(at+b+c)[(atb+c)>-3(ab+bct+ca)]

If a+b+c=0 then a®+bs+c®*-3abc=0
OR a®+b®+c3=3abc

1
as+b3+c3-3abc= 5 (at+b+c) [(a—b)?*+(b—c)?+(c-a)?]

If a3+b3+c3-3abc = 0
OR a®+b3+c® = 3abc

N

atb+c =0 a=b=c

If a, b, c are distinct integers & a3+b3+c® = 3abc
then a+b+c=0

If a, b, c are +ve integers & a3+b3+c® = 3abc
thena=b=c

If a, b, c are in A.P. then

a’+b3+c3-3abc = 9bd? (d = common difference)
(@+tb+c)=a’+b’+c2+3(a+b)(b+c)(cta)
(@atb+cP=a’+b3+c2+3[a?2(b+c)+b?(c+a)+
c? (a + b)] + 2abc
(@+b+c)P-a3-b3-c*=3(a+b)(b+c)(c+ta)

e = D, s - ol ot = =
X+ sayt ,z+ —=c¢

1
thenxyz+x_yz=abc—(a+b+c)
If — = l—b L
x-=Tay-_=bz-"_=c

1
thenxyz—@=abc+(a+b+c)
Ifa+b+c=x

1 1 1
St += =
anda oY

Th E+E+S+E+E+E_ 3
“CprTaac c b YT
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Algebra

Theory of Equations (3= & £ fge 38

)

Polynomial (, HYag

* An algebraic expression of the form
a,ta x+ta,x’+...+a x", where n € N, is called a
polynomial. It is generally denoted by p(x), q(x), f(x),
g(x etc.

a +a xta o+ +a x T Bl 7 g, A 19, ', 1*
neN, e e EWFEREN & p(xn), q(x), £, g(x)
qreR M A ™ E

Let aj,a,,a,,...,a_ be real numbers and x is a real

variable, then, f(x) = a +a xt+a, x*+...+a x" is called

a real polynomial of real variable x with real

coefficients.

M E a,a,a,,...,a FHE Fag f@f xae’ ree

3 T f(x = a +a xta )@+, +a x B T € IS[E

Se3TSl T E S X &l FeaE e sH & 1 ,Td £

Degree of a Polynomial (¥ f wiaf dat=

®,

< A Polynomial f(x)=a +a x+a, x’+a x’+...+a x", real or
complex is a polynomial of degree n, if a_=# 0.
& ' W f(x)=a ta xta X+ta O+ ta x| TEIE
, B Y nTide T W THEL d€ a =02
(i) Linear Polynomial—> A polynomial of degree one
is known as linear polynomial.
Cyf WS ' e Rt W e H T w W e o
(ii) Quadratic Polynomial > A polynomial of second
degree is known as quadratic polynomial.
ST of Woas T-)E" 12, ® W BFANE § W - -
T, ™ €
(iii) Cubic Polynomial— A polynomial of degree three
is known as cubic polynomial.
el WS I E T H TR E W e ™, W €
(iv) Biquadratic Polynomial—> A polynomial of degree
four is known as biquadratic polynomial.
AT W WE> 31 e 12 7T W & L FT WH &-aY
<, €
Polynomial Equation = m)a’r“g‘—ﬁ“ ¥
If f(x) is a polynomial, real or complex, then f(x)=0
is called a polynomial equation.

B\ Gagan Pratap Sir

Y f() T T W TEAE a , B TaH(0=0 T& T
e T, £
Quadratic Equation (3% 3fg=¥" ¥ug

% A quadratic polynomial f(x) when equated to zero
is called quadratic equation.

TE ANE E W f(n) , € A TR R IS KT 1
T e €
i.e. ax*+bx +c =0, where a,b,ceR and a = 0.
Roots of a Quadratic Equation
g fadafe=t uf fru
The values of variable x which satisfy the quadratic
equation is called roots of quadratic equation.
3T X T IM , TANE KT T Bi-eEE © & T A
[T &3 T o6 _E
Solution of Quadratic Equation
geafg= uf " fum

1. Factorisation Method =T Wew 7 af sfay
Let ax? + bx + ¢ = a(x—a) (xB) = 0. Then, x= a and x
= B will satisfy the given equation.
TM 2 J T ax?+bx+c=alxa) (xB)=0. 5l x=o FqIf
x=p W Id RE | BI-3FE T T

2. Direct Formula #‘g’&‘%ﬂf‘@ﬁ

Quadratic equation ax? + bx+ ¢ =0 (a # 0) has two
roots, given by

qNME /E Tax +bx+c=0 (az0) 38 T, =

wg2a§ f
o= -b ++/b* —4ac
2a ’
-b-+/b*-4ac
P
a
0m=—b+d5 . D
2a ’ 2a

where, D = A = b%2- 4ac is called discriminate of
the equation.

, ED=A=b%-4ac /T 1= 99, @ & o™ &
Above formulas also known as Sridharacharya
formula.

. AT SE-Bl ;2 ST TR ok ], T, W €
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Given quadratic equation—

ax*+bx+c=0

pt+tqx+r=0
Condition for common root/ ¥] ~¥&H Tl FEeE
One root common /% ~tH=¥&- ¥] =I5 (aq - pb) (br
- qc) = (cp - ra)?

a b c

Both root common /% =(fI fhvzr ¥] =1 P q r

Formation of new quadratic equation by changing
the roots of a given quadratic equation

FfFITvpas- Y9 FAREaft (oW © fopanss T g

2o ld
1. Ifnew roots are (o + p) and (B + p)

T THear(o + p)=ai&E(p + )71

% *Required equation— a (x—p)?+ b(x—-p)+c=0
2. If new roots are (a— p) and (B — p)

o T¥eaF (0 — p)=aiE@ - p)718

Then required equation— a (x+ p)? + b (x+ p) +c=0

1 1
3. If new root are o and E

e freer —=aE  ~1e

: _ 1Y .1
Then required equation— & o +b;+c =0

4. If new roots are o? and B2
T fHear?9Ep>18

Then required equation— a(x/;)2 +bJx+c=0

S. Ifnew roots are pa and pf
T THIrpadEpp 1B

xY o x
Then required equation= a E +bE+C=0

Nature of Roots (=94f o =E

(i) Let quadratic equation be ax?>+ bx + ¢ = 0, whose
discriminate is D.
Nature of Roots

I
v v v

IfD=0 IfD>0 IfD<O0
Roots are real and equal l Roots are imaginary
FEISE O IRTY; ST ;

v v

D = Perfect square D = Not square

Roots are real, unequal
and rational

Roots are real, unequal
and irrational

B\ Gagan Pratap Sir
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Conjugate Roots— The irrational (complex) roots
of a quadratic equation, whose coefficients are
rational (real) always occur in conjugate pairs.
Thus,
Ve sg €' 1 ©-guase 5, B ; <H g wer
IT[E 958 § "o ®; Ta- T oFl e awla- Te- B
5%l T
(a) If one root be a + if, then other root will be o — ip.

TH qE TY o +if Ta-THT Y - if ® RE

(ii)

(b) If one root be o + \/E, then other root will be
o-JB.. THATEIH a+ B TaOITTH a— RZ
Relation between Roots and Coefficients

ufg" fre" T §ufyg /2

1. Quadratic Equation =f= % 2fg=1" ¥

If roots of quadratic equation ax*+bxtc = 0 (a = 0)
are o and B, then

T ANE SF/E T axt+tbxtc =0 (a=0) BTH o HI B

JTa=
. .. -b
Sum of roots . TH[FET X =S=a+ =
B Coefficient of x
" Coefficient of x?

Product of roots  SH[-&l TSTHR

c constant term /
=P=ap= a coefficientof x?

D
Also, |o—B| = H

2. Cubic Equation =f vafz=T" ¥

If o, and y are the roots of cubic equation ax®+ bx®
+cx+d=0.

Wa,ﬁlﬁf‘y’ )FWBREQQ T ax®+ b2+ cx+d:(j)’@':-c,\fs[’0
£

)

b
Then, Ya=oat B +y= A

Tap=ap+ B+ yu= o

d
opy=——

3. Biquadratic Equation sf@ar mfz=T" &

If o, B, y and & are the roots of the biquadratic
equation

TH o, B,y GIF 6 A LHIEE 1 &qy [
ax*+ bx®+ cx¥*+ dx+ e =0, then

B _ b
Sl—oc+[3+y+8——g,
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S,=af +ay+ad+ By+ps +yo

=1

» |0
o |0

c
or S,=(a+p) (r+8) +ap +16=—
S, = afy + Byd + yoa + afd
d

d
T

or S, = aB(r+d) +18(0tp) =<

€ e
and S, = a-p-y-8= (—1)4;=;

Formation of Polynomial Equation from Given Roots
PIFFTffPamfy af= @ &5 woare=4" &f  faw &

R/

“  If a,0,,0,...,a are the roots of an nth degree
equation, then the equation is x* — S x*' + S _x"2-
S, x*%+...+(-1)"S_=0, where S_denotes the sum of
the products of roots taken n at a time.

N . y W e . . N e

T a,0,,0,,..,a Y IWE T &Y jr’m:aq;@’ T f
X — S+ S x-S X+ +(-1)"S =0T , | S d&
IRE Tre TTRGFBITUR  T-OR Bl €

1. Quadratic Equation s % afz=4" ¥
If a and B are the roots of a quadratic equation,
then the equation is x*-S x+S =0, where S, = sum
of roots and S,= product of roots
TH o GIf g AN KT | T-3F T aA-IRE T -
Sx+sS,=0 T, TS = zefwi ar @I S,= 3ol I

2. Cubic Equation o vafz=T" &

If o, p and y are the roots of cubic equation, then
the equation is

TH oo, fUT y U RE [&-gg Farege 1 f
x-S x°+S x-S,=0
i.e. xX’—(o+B+y)+(ap+Pytya)x —apy = O

3. Biquadratic Equation =f&dr wifs~ T

If o, B, y and 6 are the roots of a biquadratic
equation, then the equation is

oH o, B,y FIf & A LF 3411?-5Q 1%qYg ja'r—aﬁté* T f
x-S x*+S,x*-S_x+S, = 0
i.e. X*—~(atB+y+8)x®
+ (af + By +y8 + ad + B3 + o)
— (oBy + afd + Byd + yda)x + apyd = 0
Maximum and Minimum Values of Quadratic Expressio
(i) If a > 0, quadratic expression has least value at

-b . o 4ac — b? D
x=oo This least value is given by 4 44

But their is no greatest value.

THa>0, x=— ¥ AE g, & & 3¢ =9eg T a-a
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9 T = T e, TB] ERIHEEER
T B
If a < 0, quadratic expression has greatest value

(id)

at x = “2a This greatest value is given by
4ac - b’
ey But their is no least value.

4a 4a

TH a <0, dNE I, © Bf x= Y sEaEvER™ Tar

q  SEIFCIBRM = e YT BT
gaa,. €
Inequality (®3+ @i

o,

% A statement involving the symbols >, <, < or > is
called an inequality or in equation.
Here, the symbols < (less than), > (greater than),
< (less than or equal to) and >(greater than or equal
to) are known as symbol of inequalities.
>, <, <A > SYRFEFAERL € U- 1278 BHY T-H SRTe
Fd|E 1. i, W Eafisgr < gpies;t > geer
BYHT < gESRFER o WL R ; Wil > greRFev e Ber
TR ; BFUSRMEAN-E-sgE T-ad g, ™ , & £
e.g. 5<7,x<2, x+y=>11

Types of Inequalities =@z~ w1 £ £fH"

(i) Numerical inequality—> An inequality which

does not involve any variable is called a numerical

inequality.

T & B~ W1 & YRl J SK-CRR  HAEe 7,

T T eparge 9sRmd © 19 E

eg 4>2,8<21

(ii) Literal inequality— An inequality which have

variables is called literal inequality.

Tad fozs W1 € FRMd J 3g-3 - T arme

RS & o9 E

eg x<7,y=211,x-y<4

(iii) Strict inequality— An inequality which have
only <or> is called strict inequality.

FEBTT W T RIS J 3R-E-2 <o > FwwE-
HeROa © o €
e.g 3x+y<0,x>7

&

(iv) Slack inequality— An inequality which have
only

Twefess W & gsgme | Fe-e f
>or< is called slack inequality.

>dl < ©I-3FH HeRUal & 1,16 €

e.g. 3x+2y<0,y=4
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Algebra

Maximum and Minimum value in Algebra >

( miasf-ts9 orfmmfawmefT =

MAXIMUM AND MINIMUM VALUES (3¢ *f8 fawif- =

% Concept-1
Max. value Min.value

Odd power — (x) — +00 —©
Even power — (x?)—> +00 0

Max—> +w©
Exf) 10°C :Min -0

Min. value of (10 + x) = 10 + 0 = 10
Max. value of (10 + x?) = 10 + o = -0

Max—>—0
)  10+@<
Min = +x

Min. value of (10 + x%) = 10 -0 = -
Max. value of (10 + x%) = 10 + 00 = +

Max—>+w
i) 10-@<
Min =0
Min. value of 10 - x> = 10— = - ©
Max. value of 10 + x2=10-0= 10

% If x+ y = a then the value of x x y will be maximum at x=y
Ex. If a, b, ¢, d are + we number such that a + b + ¢ + d = 1 then find the maximum value of abcd?

Sol.a+b+c+d=1 (abcd)max.

Cheeogol il i1 1
aTPTCTAT T4 474 4 256
S. Pair of lines [ &1 | b, c Compare Graphical Algberic
no.| or equation a | b | e of ratios representation | representation
2 2
1| x2y=0 112101 3a_b Intersecting | Exactly one
" | 3x+4y-20=0 | 3 4 | 20| a, b, lines solution (unique)
5 ixigy:?ggo 2 (3|9 |a b _qo Coincident Many
Xroy 4 6 [-18 | a, b, c, | lines solutions
x2y-4=0 |1 [ 2 |4 fa _b ¢ | Paralll No. soluti
3 | 2x+4y-12=0 |2 |4 |12 |a, b, o, | lines ©- Sottton

“ Quadratic equation and positive/negative roots

Quadratic equation Positive/Negative roots
If quadratic equation is like Then

(@ ax*+bx+tc=0 both value of xis

negative
b) ax*-bx+c=0 both value of x is positive
(c) ax+bx-c=0 One value of x is positive
and one is negative
d ax*-bx-c=0 One value of x is positive

and one is negative
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Trigonometry

Trigonometry ( 3thd T s

Basic Triplets Theory (T®T B

. Hypotenuse (H .

P Perpendlcular ] T
B > Base @1 T @
H? = P2 + B ?— Pythagoras Theorem ¥~ § 3 S{HE

2. A Pythagoras triplet is a set of Positive integers a,
b and c that fits the rule : a? + b? = ¢?
AT 3 AHRETEI e 9 ®a, bU KT T T HHT T o
a2+ b? = c? FUWA T AT
32+ 42 =52
.. 3, 4, 5 are triplets qagedd
3. Some Pythagorean Triplets ETE@'-TIA W TR 3
(3,4, 95) (5,12, 13) (7, 24, 25)
(8, 15, 17) (9, 40, 41) (11, 60, 61)
(12,35,37) (13,84,85) (16,63, 65)
(20,21,29) (28,45,53) (33, 56, 65)
(36,77,85) (39,80,89) (48,55, 73)
(65,72,97) (20,99, 101)
% In a triplet largest side is hypotenuse
7 & (O ¢ T a8 ail
S
SN SN
4 4
a’+b’
2ab —> triplets
(a’-b’)
“  a’-b’ 2ab, a’+b’
xX-1, 2x, x+1 Triplets form
a-b, 2.ab, a+b
4. Multiplication and division of basic triplets results
into other triplets
Q, TEA T &0 ‘g3 el B?T?&:TTQ'G@% ECAS i
(3, 4, 5) %25 (6, 8, 10) %25 (12, 16, 20)
(5, 12, 13) X2 (10, 24, 26) x1.5 (15, 36, 39)
(3, 4, 5) X2, (3v2,442,5V2)
B\ Gagan Pratap Sir

27(3-1) —>123(3-1)
120(«/3-1)
9, 40, 41 — Triplet
Ix3  Ix3  Ix3
27 120 123
12.5 32.5
X
12.5:32.5 5,12, 13 — Triplet
5 : 13

x=12x2.5=30
I TTriplet 7179

16 N
24
16 24 ']
2
8 x2 8x3 8J9+4 = 8/13

Basic Trigonometry Ratios ( TTISER D T qNMAF o

'9——P te——B
sSin! —H Cco —P
oo B o H
COoS —H SEC! —B
om0~ © o H
ano = B COS€ECO = P

1
2. Cosecd=——
S

= sinb x cosech =1
in®

Secb =——

= cosO x secO =1
0s 0

1
Coto=—"+

P tand x cotf = 1

=
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sin® secH
cosecH

~
o
=)
D
I
[

cosO cosecH

Cotb=

sin© secO

Basic Trigonometric Identities ( TTT 3

P2 + B2 = H2

PY (BY
(ﬁ] +(ﬁ] =] = sin%0 + cos?0 = 1

sin?0 + cos?0 = 1

sin® 1-cos®

i120=1_ 2, =
sharg=l-eos ) = 1+cos® sin®

cos® 1+sinf

20 = 1—sin2 =
cos?0 = 1-sin’6 — 1_sino cos0

(sin%0 + cos?0)? = 12

sin*0 + cos*0 + 2sin?0cos?0 = 1
sin*Q + cos*0 = 1-2sin%0cos?0
(sin?0 + cos?0)® = (1)3

sin®0 + cos®0 + 3sinZ0cos?0 = 1
sin®0+cos®0=1-3sin%0cos?0

(sin?6+cos?0 = 1) + cos?0
tan?0+1 = sec?0

Trigonometry

tan?0 = sec?0 — 1 - tan?0=(sec6+1)(secH-1)

Tan©

_ (secH-

1)

(secO+1) tan®
sec?f — tan?0 = 1
(secb — tan6) (secHb + tan6) = 1

1
(sect — tanb) = (sech+ tano)

(sec?0 — tan?0)? = (1)2

sec*d + tan*0 — 2sec?0tan?0 = 1
sec*) + tan*0 = 1 + 2sec?0tan?0
(sec?0 — tan?0)® = (1)3

sec’) — tan®0 — 3sec?0tan?0 x 1 = 1
sec®0 — tan®0 = 1 + 3sec?0tan?0
(sin?6 + cos?6 = 1) + sin?0

1+cot?0 = cosec?0

cot®  cosecO-1

cot?0 = cosec?0-1 = =
cosecO+1

cosec?6—cot?0 = 1
(cosecb+cotd)(cosecb—coth)=1

1
(cosech + cotd) = (cosec— cot 0)

cosec*0 + cot*d = 1+2cosec?dcot?0
cosec®d — cot®d = 1 + 3 cosec?0cot?0

cot0

An, I
gle (In 0° 30° 45° 60° 90° 180° 270° 360°
Degrees)
Angle (In T T T T 3n
g 0 = = = = n = on
Radians) 6 4 3 2 2
sin 0 l i ﬁ 1 0 -1 0
2 2 2
cos 1 ﬁ i l 0 -1 0 1
2 V2 2
Not Not
tan 0 L 1 NE) ° 0 © 0
J3 Defined Defined
Not Not Not
cot © NE) 1 L 0 © 0 ©
Defined J3 Defined Defined
2 Not Not
sec 1 — 2 2 -1 1
J3 V2 Defined Defined
Not Not Not
cosec © 2 «/5 i 1 © -1 ©
Defined J3 Defined Defined
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Trigonometry
% sec?0 + cosec?0 = sec’9cosec? 2. Change of T-Ratio @7 38 1 T s/Ug alehl Tge™

tan®-sin®0 = tan®0sin?0 90°, 270° .... (90° 7 %odd multiple ~kchange)

20, 20 = 2 2
COF B S EOH e 180°, 360° .... no change (90° 7 %even multiple =«

sin® = cosO _ 1 no change)

tan6+cotb= +— = .
cos® sin® sinBOcosO sin <> cos, tan <> cot, sec <> cosec

=secOcosecO=2cosec20

. o 4
1. -1<sin6<+1 sin(90°-0) = 5" cos0
. P

sinf =E, H > P (.. Always between -1 and +1) -, cos(90°-0) = sin0
—1<cosb<+1 1)2=1 tan(90°-6) = cotd sec(90°-0) = cosecH
— < tand, cotd < + cot(90°-0) = tan® cosec(90°-0) = sech
- 0<sin%0, cos?0 < +1 X Sm(90°+9) = cos6

Cos(90°+6) = —sin6

0° — 90° sin0 increases from O to 1

0° = 90° cosO decreases from 1 to O Tan(90°+6) = —cotd

sin61° > cos32° = cos32° = sin58° Cot(90°+6) = —tan6
. sin61° > sin58° Sec(90°+6) = —cosecH
.. sin61° > cos32° Cosec(90°+6) = secH

2. 0°<0<45° sin0 < cosd sinl19° < cosl19°
45° <0 <90° sinbd > cosO sin71° > cos71°
3. IfO<x<1, x>x°

1
Tan150° = Tan(90°+60°) = —cot 60° =~ 7=

J3
a0 2 Sin120°=sin(90°+30°) = 30°= —
Quadrant theory (& T) & in sin( ) = cos 5
o o —]_
1. 907, 450 Cos120°=cos(180°-60°) = ~c0s60° = —
oo+ 1 L , ,
180° — 69 0°+0 ** Sln(180 —9) = sind
) ) 90° -0 cos(180°-8) = —cosh
1807, 540180" o — 0%, 360 cot(180°-6) = —cot6
I o0 _ o 270° + 0 5
806900— 0 Sec150°=sec(180°-30°) = —sec30°=£
270° Tan135° = Tan(180°-45°) = -Tan45° = -

% Sin(180°+6) = —sin®
Cos(180°+6) = —cosH

i . 3

0 > Any Acute Angle ek WA o

sin Cos210° = cos(180°+30°) = —cos30° = —
:| +ve All +ve
cosec 1 5 ASTC -1
< $in225°=sin(180°+45°) = ~sin45° = 5
III l v
tan] o8 Cot240° = Cot(270°~30°) = Tan30° = —
+ve o} = Co - = Tan = 7=
cot- sec:| e J3
% Cos(270°-9) = —Sin6
sin ~1¥— sin +ve in I, II Tan(270°-6) = coto
cos ( HiIcos +ve in I, IV Cosec(270°-0) = —secO
tan &#F) T>ITan +ve in I, III Sec240° = sec(270°-30°)= —cosec30°= -2
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Sin(270°+6) = —cos6
Cos(270°+6) = sinb
Tan(270°+6) = —cot6

Sin300° = sin(270°+30°) = —c0s30° = §

Cot315° = cot(270°+45°)= -Tan45°= -1
Cosec330°=Cosec(360°-30°) = —cosec30°= -2
Sin(360°-0) = —sin®

Sin(-0) = —sind

Tan780°= Tan(360°%2+60°) = Tan60°= /3

Cosec1125°= Cosec(360°x3+45°) = Cosec45°=./2
Cos(-6) = cosb

sinl180° =0

tan(-6) = —tan6
cot(-0) = —cot6
cos180° =-1
sec(-0) = secH
tan180° =0
cosec(—0) = —cosecH

If A+B = 90° then

O

oo

If A+B=90° = A, B are complementary to each other
sinA = cosB — sinAsecB=1

TanA=cotB —» TanATanB=1 or cotAcotB = 1
secA=cosecB — cosAcosecB =1
Tan31xTan59°=1

sin?A+sin’B=1 — sin?A+sin?(90-A)

cos?A+cos’B=1 — sin’A+cos?A=1

Radian Angle Theory (TR T d1 7 ) &
i fe
CIreumierence _ . ed number
diameter

= 1 (Irrational numer)

2nr — 360°

360°
27

circle 7 ¥Radius 7 W&IEH T TArc centre -1 radian
- TAngle ©&_ a7
n radian (n°) = 180°

1°=60', 1'= 60"

180°

= 1 radian

r—

B\ Gagan Pratap Sir

Trigonometry
1¢~ 57°16'22"
n radian = 180°

180° 180°x7 630° 30
<) = = = =57°+—
el (W) = = 22 11 11
180" 4'
= 3°=180' - ——=16'+— . 1°=57°16'22"
11 11
240
= 4'=240" > = 22"

O

AB=L=2mrx 5
L=r> 1500
L=rx0°

T
C = Q° x
0% =0"*1s0

Some Important Properties ( @TTW\ 2=

G

If asin® + bcosd = ¢ —_I L
acosb — bsind = x (let) square and a

a’sin’0 + b’cos’0 + 2 x asin® x bcosd = ¢’
a’cos’® + b’sin’0 — 2 x asin® x bcosH = x°
a2+ b? = 2+ X2
X% = a%+ b? + c?
X=[a% +b? - c?
If asin® + bcosd = ¢ and a?+ b? = ¢?

\ \ \
P B H

& sind +% cos6 =1 ] compare

sin6 sinb + cosb cosb = 1

. a
sSinf = o cosf = —

CHASPIQN ysLication



55
If 48sin0 + 55co0s6 = 73 then cotd = —

48
2 2 2
P B H
(sin6+sech)?+(cosb+cosech)? = (1+sechHcosechd)?
(1-secb+tand)(1+cosech+cotd) = 2
If asecA+btanA =c ) square and
Then atanA+bsecA = x (Let)) subtract

a’>-b?=c>-x?> = x*> = c? — a’+b?

X =4 /c2_a2+b2

If asecA — btanA =c
atanA - bsecA= x (let)
= a?-b?=c?-x*

If asecf-btan® = c and a?=b?+c?

a b sech= 2
Esece—gtan9=1 ) compare ?b
secHsecO—tan6=1 tan6= ¢

c.asecO-btand = c

Lo "
H P B

a a+b
If secx + tanx = b then cosecx + cotx = a b
(a>Db)
a
+ =—
secx + tanx b
b
secx — tanx =—
a
a?+Db?
2secx ~ b
2 +b2
secx = 5ab
a’+b? >H
Secx 2ab —B
. P=a%>b?
e
H _B_H+B
P P P

B\ Gagan Pratap Sir

Trigonometry
a’+b’ +2ab

=
a2 _b2

(a+b)2
(a+b)(a-b)

a+b
a-b

=

Formula form - (A+B)

1.

sin(A+B) = sinAcosB+cosAsinB

sin(A-B) = sinAcosB — cosAsinB

cos(A+B) = cosAcosB - sinAsinB

cos(A-B) = cosAcosB + sinAsinB

2sinAcosB = sin(A+B) + sin(A-B)

2cosAsinB = sin(A+B) — sin(A-B)

2cosAcosB = cos(A+B) + cos(A-B)

2sinAsinB = cos(A-B) — cos(A+B)
sin(A+B)sin(A-B) = sin?Acos?B - cos?Asin’B
sin?A(1-sin’B)—(1-sin?A)sin’B
sin?A-sin?B = cos’B-cos?A

cos(A+B)cos(A-B) = cos?A-sin?B=cos?B-sin?A

. . . C-D
sinC + sinD = 2sin cos
2 2
inC — sinD = 2 e
sinC - sinD = 2cos 5 sin 5
C+D C-D
cosC + cosD = 2cos cos
2 2
. C+ . C-D
cosD — cosC = 2sin sin
2 2
. C+D . D-C
cosC — cosD = 2sin 5 sin 5

Multiples of Angle (ch dTehHd -

1.

S
1+ Tan®*A

inA = 9si é é_ 1-cos2A
sinA = sm20032—1/—2

Sec A.Cos ecA

sin2A = 2sinAcosA =

cosec2A = 5
1-tan’A
cos2A=cos?A-sin?A=1-2sin?A=2co0s?A-1= LHQ
1+tan® A
_cot’A-1
cot’A +1

1+ cos2A
COSA = JT
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3. TanoA = 21anA
- lAnefA =TT OnA

4. Sin3A = 3sinA-4sin®A
Cos3A = 4cos®A — 3cosA

3tanA —tan® A

LRI = 1-3tan’A
5 Tan(A+B) = Tan A + TanB
’ i ) = 1-TanATanB
Tan(A-B) = TanA - TanB
EREl R = 1+ TanATanB
6 Cot(A+B) = cotAcotB-1
’ i )= cotB+cotA
Cot(A_B) = cotAcotB+1
i ) cotB-cotA

Some special formulae (FUT& UTT

1-tan6

1. Tan(45-6) = 1+ tan0’

Tan(45+6)=

2. IfA+B =45° or 225° = (1+TanA) (1+TanB) = 2

tan(A+B) = tan45°
tanA +tanB
1-tanAtanB
l1+tanA+tanB+tanAtanB=1+1
= (1+tanA) (1+tanB) = 2

3. IfA+B =45° or 225° = (cotA-1) (cotB-1) = 2
OR (1-cotA) (1-cotB) = 2

tanA +tanB +tanC —tanAtanBtanC

1+tan6
1-tan6

=1 = tanA+tanB+tanAtanB = 1

10.

11.

12.

4. Tan(A+B+C) =

3TanA - tan’A

PutB=C='A'"= Tan3A =

l1-tanAtanB-tanBtanC - tanCtanA 1.

1-3tan’A a
If A+B+C=90°
sin90° 3 l _ tanA +tanB+tanC-tanAtanBtanC
c0s90° 0 1-tanAtanB-tanBtanC -tanCtanA 3
= TanATanB+TanBTanC+tanCTanA = 1 )
OR cotA+cotB+cotC = cotAcotBcotC
# If A+B+C = 180° 4.
= TanA + TanB + TanC = TanATanBTanC
= cotA.cotB + cotBcotC + cotCcotA =1 5.
4tan6(1 — tan? 9)
5. Tan40 =
1-6tan’0+tan*o
3 6.
6. cos?0 + cos?(60-0) +cos?(60+6) = 5

B\ Gagan Pratap Sir

Trigonometry
3
cos®A+cos3(120°-A)+cos?(120°+A)= 4 cos3A

Tan6 —Tan(60-0)+tan(60+6)=3tan36
cotf—cot(60-0)+cot(60+6)=3cot30

1
sinfsin(60-0)sin(60+6)= y sin36

1
cosfcos(60-0)cos(60+0)= % cos36

tanftan(60-0)tan(60+6)=tan36

2n+16
cos0cos20cos220cos2°%0...... cos2m9= Si,rjl ;
2" sin®
sinl8° = V51 cos18°= 10+2V5
4 4
c0s36° = V5 +1 sin36°= 10-2/5
4 4
J§ +1
Sin75° = 15° =
in cos 22
JB3-1

-10= 7o=
Sinl5 cos75 2\/5

S

Tan75° = cot15°= oL _ 0y 3
an CO \/g_l 3

J3-1
Tanl15° = cot75 5 2-J3

Some other formulae (HUTHIFTT

(sin?A+cos?A — sinAcosA) (sinA+cosA)
= sin®A + cos®A

cotA +tanB
cotB+tanA
multiply T@ ( I53#l'3

= tanBcotA = -« © W term direct

(1—tan9

2
— 2
l—cotej LE2eh

1-sin® 1-sin® 1-sin® 1-sin0
= X = =secH—-tan0

1+sin® V1+sin® 1-sin® cos®

\/1+cose _\/1+cosexl+cos9 _1+cos0
1-cos6 1-cosO 1+cos6 sin O

=cosecO+coto

cosecA +1 1+sin6
= =secO+tan0

cosecA—1 \1-sin0
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Trigonometry

seco +tano 7 > 1, + 1. =2sec’0
Seca—tana (seco +tana)” =secat+tana 1+sinf  1—sin6d
cos0 1+sin6
cot0+ cos0 > —=
"7 _ secO+tan® 1-sin6 cos 0
cotO—cos0
9. sinl°.sin2°.sin3° ...... sin180° = 0 5 ~_cos® _1-sind
cos1°.cos2°.cos3° ..... cos90° =0 1+sin® cos 0
tanl°.tan2°.tan3°..... tan89° = >  cosec’d + sec’® = cosec’ sec®0
> 1 + tan?0) (1 + sind) (1 — sind) = 1
IfA + B = 30°, (3 + tanA)(+3 + tanB) - 4 ‘ ) ) (1= sin0)
> (1 + cot?0) (1 — cosb) (1 + cosh) =1
IfA+ B =60° (1+\/§tanA)(1+\/§tanB)=4 . ll—cose  cosech- ot
If angles are in AP/ 9_+~ W1 Fdz > BIH aFEERY
sin6 + sin (0 + B) + sin (6 + 2B) + ....... sin (6+(n-1)B) 5 1-sin® _ cecO tan®
np 1+sin®
sin——
. n-1
= % s1n(6+( )Bj 1+sin®
ol 2 > T sing = cosecb+ cot0
2
% +B) + +2B) ...... + (n— —si
cosO + cos(0 + B) + cos (6 + 2pB) cos (6 + (n—1))B ~ 1 s%ne _(secd —tan)?
1+sin®
sinn—B B .
_ 2 cos(9+(n—1)—j > 1—0036: sin©
Sing 2 sin®@  1+cos®
sin©®
Relation between degree, radian, and grade— > T cosa . 2oeC 0+cotd
22 radian = 1260 degree
100 grade = 90 degree > 1—0032 _ (cosecH-cotd)’
+ cos
D G 2C
90 100 = > cos 6 . cos 0  Dsecd
Some important Results (Tt ® T == 1-sin® 1+sin®
If A+B+C = 180, > tan?0 + cot?0 + 2 = sec?0 + cosec?0
A B B C C A JJsec? 0+ cosec? =tan® +cotd
1. tanE. tana + tan 5 tan 5 + tan 5 tan5=1
) _ ) ) ) ) b P — (e = cos’B-cos’A _sin’ A-sin’B
2. sin2A + sin2B+ sin2C = H sinA. sinB. sinC cos’Bcos? A cos?Acos’B
3. co0s2A + cos2B + cos2C = — (1+4 cosA.cosB.cosC)
" = G > sinA —sinB +cosA—cosB _0
4. cosA+cosB+cosC=1+4 sinE. sina sina cosA+cosB  sinA+sinB
: _ . A B C > R
5. sinA + sinB + sinC = 4cos 5+ COS . cos I+sinA 1-sinA
2 2
> (sec?0- 1) (cosec’6 -1) =1 > tan"A _cot'A _,
l1+tan’A 1+cot’A
1
> cos?0 +m =1 >  sin?A cos’B - cos?A sin?B = sin?A - sin’B
co
1 > M =cotAtanB
> sin2A+ﬁ: cotB+tanA
+ tan
N tanA +tanB tanAtanB
> tan0 + = = sec6OcosecH cotA +cotB
an
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> cot? A cosec?B - cot’B cosec? A = cot?A — cot’B >

» tan’?A sec’B - sec? A tan’B = tan?A — tan’B
»> (1 +cotb—cosecH) (1 +tan 6+ sec8) =2
Proof:-
(1 + cotb — cosech) (1 + tanb + sech) = 2
L.H.S

cos 0 1 sin® 1 J
= |ldr=—== 1+ +
sin® sin6 cosO cos6

(sin9+cos9—1j(cos+ sin9+1j
sin©®

cos 0

(sin®+cos0f —1 (sin®0+cos?0+2sin0—cos0)-1 | ~

sin6.cos 6 sin6.cos 6

1+2sinbcos6 -1
sin®.cos 6

= 2 Hence proved.

> If tan® + sin® = m and tan® — sin® = n then m?

= 4+/mn

— n?

Trigonometry
If cosO + sinb = \/2cos 0

then cos6 — sin® = \/2sin®

If x = a sinf

y=Db tan®

a’> b’

s _Z 1
then xQ yQ

If x sin3®0 + y cos®0 = sind cosb and x sinb = y cosO
then xX* + y? =1
or = x = cosb and y = sin6

I sinA d cosA
sinB S cosB e

2

-1

then tanA = +2 4 5
q\l-p

2

q -1

= I |——

tanB l_pg

sino COS @ tano coto seco cosec @
2 —
sino sin0 \J1-cos20 tan® 1 VJsec’8-1 1
J1+tan®0 J1+cot?0 secO cosecH
2
cos @ 1-sin®0 cos 9 1 cotd 1 vJcosec’0 -1
J1+tan?0 J1+cot?0 secO cose0
g / 2
tano Sl isicusgl) tan® 1 Jsec? -1 1
J1-sin?0 cos6 cot0 Jeosec20 —1
— 1 2
cotm 1 .sm 0 cos 0 1 cot 0 21 cosec—1
sin@ J1-cos?0 tan0 sec’0-1
[ 2
seco —1 1 m —1 o secO —cose;: g
J1-sin20 cos 6 cot0 cosec” -1
’ 2
cosec © ,1 1 1+tan 0 Ji+cot?o | 2 0 cosecO
sin0 J1-cos?0 tan© Jsec?0-1
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Trigonometry
Trigonometric Functions, Identities and Equations Graph of Tri%onometric Functions

VY TR T B MY WU T 3RS TR SR T €

1. Graph of sin x 5. Graph ofsec x
17X
0.5 \
o :9:0":1 °:2%0°:3'0°
-0.5 QQ\\/ﬁ
=il

(i) Domain = R (ii) Range = [-1,1] (iii) Period = 2x
2. Graphofcos x

1

0.5 \ //
of 9'&(' 180° 3/?0°' 360°
-0.5

: N4 (i) Domain =R~ (2n + 1) 7, n < 1
-1

(ii) Range = (-0, —=1] U [1, )
(iii) Period = 2x
6. Graph of cosec x

(i) Domain = R (ii) Range = [-1, 1]
(iii) Period = 2=

3. Graph of tan x

1__.-.
0.5+ /i
P ———t 2 3
O 90°/180° 270/360° - =T
0.5+ et . dn 2 .
1 E T O _1 I% T 7
_ : > H
(i) Domain = R ~ (2n+1)g, nel
(ii) Range = (~e0, ) o
(iii) Period = = Y = COSeC x
4. Graph of cot x
(i) Domain =R ~nn, n €1
(ii) Range = (-, —=1] U [1, =)
2 5 (iii)Period = 2z
5 1 % 375 o Note |sinf| < 1,|cosO|<1,|secOd|>1,|cosechd|>]| for all
X values of 0, for which the functions are defined.

y=cot x

(i) Domain = R~n=n, n € I (ii) Range = (-, )

(iii) Period = =
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Trigonometry

":‘""'< Maxima & Minima (¥ THRTY B TR~ >

P 5. asinf+bcosd —» max = + /52 2
1. -lssinb<+ 1  sind= 1, H>P a+h
— min = — /42 , K2
—1<cosb<+ 1
6. asin®0+bcosec?® min = 2. /zp (When a>b)
P
—w<tanf<+o Tand = B (We can take any acos?0+bsec?0 min = atb (when a < b)
max = o
value of P and B)
5 2

—0< coth <+ o 7. asec?0+bcosec?d %N; +* \/E)

—0 < sech, cosech < + o But ~1 FH 1 T - % If a and b are positive numbers then the value of

H asecO—-btan6="?
cosecH = P ...H>(B, P)

Min. value = /32 _p?
_H Max. volue =
secoh= B
8. sin?™0 + co0s?"0 - max = +1 m, n € natural no.
2. Ifx=Real= x* > +ve 9. If y=cos’x+ sec’xthen y>?2

x2 =0atx=0

min

0<sin?0, cos?0< + 1 T - ratio min | max
—1<sin®0, cos®0< + 1 1. sin, cosO (odd power) -1 +1
O<tan?®0, cot?0 < + o 2.| sin’@,cos’@(evenpower) | O | +1
—o<tan?®, cot < + « 3. tan®, cotO (odd power) —00 +00
4.| tan’,cot’0(evenpower) 0 o
+lssectd, cosec®d < + oo 5.| secH,cosecH(oddpower) | —oo | oo
—0<sec®d, cosec’d < + oo But —1 ¥%# 1 7 a6 ;- A =
3. asin?f+bcos?0— max value = max [a,b]
— min value = min [a, b] 10. sin?®0 + cos2"0
37 sin?0 + 45c0s%0 = maximum = 45 s ailue =

minimum = 37 min value = put 6 —» 45°

S max = 2_1n - 11. atan®0 + bcot?0
a. " beos 6< | when n=odd min value = 2./ab
T o max value = «
el
sin“@cos“9< 2n when n=even
min=0 _|

A\ Gagan Pratap Sir CHA#%P'DNPUBLH;AHON




Trigonometry

Height & Distance (&f =i @it >

o zAngle of Elevation

Horizontal

Angle of Depression (WgX T4

9->Angle of Depression

2.
...................................... 90bject
Angle-side Ratio (d cATUY o
45° 45° 90°
1
1. T v
V2
3.
1 30° 60° 90°
2. v
2
J3-1 AB
3. T";1n15—\/§+1—8C
4.
B J3+1 C
15° 75°  90°
{ 2 2
J3-1 V3+1 242
4.
30° 30° 120°
! 4 !
1: 1: \/5
B\ Gagan Pratap Sir

Change of Angle (& dT&h1 Tgad-

When elevation angle changes from 30° to 45°
©G TG FI0°THH5U T

f

l—. 45° 30°

A+—]1—>Be—3_1—C

I¢ 3 |
When elevation angle changes from 30° to 60°
‘tq FUEH IW30°TFH0°T ¥ ST

I

V3

0. 60° 0°
A<—1—>B<—3 S

I« >

When elevatlon angle changes from 45° to 60°
T FUEH TA5°TE60°U T W

I

V3

h 60° 45°
A+—]—> B3 —C

16 »l

I« N O »l

When elevation angle changes from 15° to 30°
T FUEH @ 15°TRBOT T W

f

1

ul 30° 15°
B+—/3—>C+—2 —D

CHA&PIQNPUBLICATIDN



5. When elevation angle changes from ....

TG FYE ... R W

A A

asin® h

0

0

B acos0 C B

6. When elevation angle changes from 6° to 26.
T PG FROTHS T X207 2 ST

A

'y

h

v 20 0
Be—x—»C¢&—y —»D

A

y[1 0, 0,
B Ce—d —D

d = h (cotd, — cotd,)

hcot6 C

h2=y2—

x2

Some other results (FATUFL T T+

1. If Angles of elevation are complimentary

T3 TEMETR AT THIB
A
'S
h
vy 90-0 0
Bd—x—b(y) D
h =.xy

2 A D
h h
_ 0, 0,
D a \C

a =h (cot6, + cotb,)

B\ Gagan Pratap Sir

Trigonometry

3.
a = h (cot6, + cot6,)
D
4. g
0, .
C ‘I' h
a
49,
A B
___acoth,
cot6, —cotH,
5 D
A
H,
2
0 o
Ce X S B
0+ oa=90°
x=hh,
6 D A
H, H,
a
C B
11 1
= 4
a H, H,
a+f
< If AB = CD, then x = y tan 5
i
!
D
C<— x —B E

CHASPIAQN rusLication



N B hcotp
g "~ cota
D
B
H
h
o
A C

K2

% H = xcotatan (a + B)

D< X >
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. h(coto+cotf)
(coto —cotf)
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Arithmetic

&

Percentage (3® 3

Percentage is a number or ratio expressed as a fraction of 100.
W e 19y & BA3@eI U JA1001f Fa=%f ie A Thy Wa T, & ©&wW

.y
Fraction percentage chart (@)feg f+- &

15% =£ 400% =ﬂ
100 100
Fraction Percentage
1 100%
1 50%
2
1 33.33%
3
L 25%
4
1 20%
5
1 16.66%
6
1 14.28%
7
1 12.5%
8
1 11.11%
9
1 10%
10
x 9.09%
11
= 8.33%
12
1 7.69%
13
L1 7.14%
14
1 6.66%
15
L 6.25%
16
1 5.88%
17
=3 5.55%
18
= 5.26%
19
1
20 5%
B\ Gagan Pratap Sir

Percentage
100%
50%

331%
3

25%

20%

162%
3

142%
7

121%
2

111%
9

10%

9i%
11

81%
3

Fraction

1
21

O|N Ob :|5 :|\1 :|<_n Alw Uld WIN N N A o|lor 0| w g|,_. g|,_, §|,_. C1\3|,_. B|"‘

Percentage Percentage
16
4.76% 45%
4.54% 4£%
’ 11
4.34% 42 o,
’ 23
1
4.16% 4—%
6
4% 4%
1
2.5% 25%
1
37.5% 375%
1
62.5% 625%
1
57.14% 577%
3
71.42% 71?%
20
66.66% 66§ %o
80% 80%
75% 75%
5
45.45% 45ﬁ%
7
63.63% 63ﬁ%
90.90% 90%%
4
44.44% g
7
77.77% 775%
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https://youtu.be/qC17eb-AxHo?si=0vIYnT_HhFi8gYFL

Derived fraction from base fractions
(w3t IR it T ) )

B3

>

=25%

Alw & B|m
X
w

=75%

|
—
N
NN

—%

I

Ul

G
—_

=%

Il

\]

—
I[N

—%

N|on N A N =
|

I
¥
S
X

alw U=

=3%20% = 60%

1
—
o))

2o
3 (o}

ol o+

5><162°/—83l°/
37°7°%237°

—
N

oo —=6—%

15 3

11 1
——11><6 %=73§%

3
——11><6 Y%= 682%

E—13><6—°/ 81—°/
16 0= ()

13 3 3 1
e D % 18> %=81-09
or 7o 1- 100% 27 814 %

= 142%
7

1
7
g =100-14- 2 9% =85§%

B\ Gagan Pratap Sir

Arithmetic

oL 100%-82 % 912‘V
12 12 °Te3 70 37°
¥_, 3 100% 5[ l/o]

24 247 R

5, 1
= 100%—205 %o :>79g%

40 4

5 =4t g —400% + 44.44% — 444.44%

43 1

& =T+5 —700% + 16.66% —716.66%

13 6 5 5

=1+ -100% + 85> % — 185> %

35 5 1 1

& =5+¢ —+500%+8337% 5835 %

29 _ 942 . 900% +662% = 9662 %

3 3 3 3

71 1 1 2

12—5+E—>500/0+11[ 3%]—>500%+91§%
2

~ 5915 %

37

7
E=2 15 —200% + 46—%—>246 %

Percentage to fraction conversion
(=T THG v fow H
1

7
— o~ Or

17.5% — 17.5% —— 100 — 20

[2.5%
40

XT 17.5%= -~
40 —_— o=
164 41
164 41
100 25
5 125 125 5

155% ——(5 % — 5~~~ =5

8 8 800 32

164% —

S5 1 1
357%—>5X7?%—>5xﬁ —>ﬁ

1
29 % _>25%+4—%_>Z 7~ 24
1 1
23.33% — 20% + 3.33% — +5c=
1 1 3
783 % 75% +35% St o5 o oo
46.66% — 40%+6.66% —

2,

5

4 1 33
82.5% —80% +2.5% — £+ 55

1 2 1
835%—>100%-16§ % — l-g —

C:P*I\é%}F’ltilq PUBLICATION



3 19

© 237.5%200%+37.5% 245 — &
3 24

o 342.84%300% + 42.84% —3+5 — —
oS 756 25 7+2 E
: “2=1716 7 16
& 538.33500% + 30% + 8.33% 5+ —+ = _, S22
Q o — (o) 0 . 0 — 10 12 — 60
& 528.56% 542 _, of
* . 0 — 7 — 7

Some Rules of percentage
> (a+b)% of x=a% of x+ b% of x
> (a+b)%of (x+y) =2a% of (x+ y) + b% of (x+ y)
» If you have to find the y% of a number x.
Y . x
100
Eg.— Find 25% of 300

It will be —»

25 . 300=75
0

> If xis to be expressed as a percentage of y. Then

X
required percentage = g x100%
Ex. 99 is what % of 135

99 1
— % = 73—%
135 x100% 3 o or

135———100%

100,

1—— )
135

99 ——99 x&%
135

or
15:11

12
15 3
S 73 & %
15 737

» If a fraction is to be converted into a percentage
multiply the fraction by 100 and put a % sign.

eg.—> %—)%xlOO% =80%

» To convert a percentage to a fraction or decimal
fraction, remove the % sign and divide by 100.

15% - =
€g.— o0 —> 100 20

> If Ais reduced to A, Then

B\ Gagan Pratap Sir

Sol.

Ex.

Ex.

°,
£ %4

*,
*

Arithmetic

A=A 100%

reduce% =

eg.— If cost of an item is reduced from 100 to 80
find. reduce%
100 -80

. Reduce% = W x100% = 20%

If A is increased to A, Then

Increase% = lA_ x100%
1

eg.— If cost of an item is increased from 120 to
150. Find increase %

Increase% = % x100% = 25%

a% of b =b% of a
5
840% of 62.5 — 62.5% of 840 — §X840 — 525

3
7.44% of 3750 — 37.50% of 744 — 3 X744 — 279

99 is what % less than 135
99 135

| | > ﬁ><100% or
-36 135
4 2
4, —=26%0
15: 4 15 3 Yo
180 is what % of 125
180 x 100% = 144%
125 o 0
or
125 : 180
x0.8
100 144
~__~"
+44%

Scaling factor/multiplying factor

x
K__+x% | K+k)é’A)=K(1+x%)=K(1 + Wj
2 \
multiplying multiplying
factor factor
Initial Final
100% 128%
L1
+1.28
Change in value

7
28% = —
25 A Initial value

.. Initial Final
25 32
L 1

+7

CHASPIAQN rusLication



—11
44% . 44% = ——

o,
°n

25
Initial value Final value
25 14
-11
& +35%  35% = -
* 0 — 0 — 20
Initial value Final value
20 27
 —
+7
_ 40 : 31
s -22.5% -
0 — 40 — ey
o x—2% (x4 xx26%)
rax 28 e 2]
XTX*700 - * 1" 100
=xx1.26
multiplying factor (m.F)
Initial value Change
X +37%
y -45%
z +45.45%
2
&
11
W +31.25%
u —46%%
1
[1
15

RCIREAE R ke ]
Ex. ¥700 =%¥800 -%100

Final value

—[1+£]x
1.37x= 100

45
0.55y=[1——]y

100
Pl
VA VA 11
A’

5 16
14>y, 20
+11]xz 11

5 21
1+—|w=—=

16] 16"
1_1] _8
15)% 7 154

*» Net income = Income — Income Tax

Rate of income tax a%&f @f 17e=

0
300 x100% = 12.5%

Ex.

Income Tax

""" % 100%
~ Totalincome X °

Net Income = Income — Income Tax

TEIIRI=TgRI 16l @

700 = 800 - 100
l—SO l+50
650 = 800 - 150
B\ Gagan Pratap Sir

) ) ) Arithmetic
Change in net income & tax will be same

‘FIAEIIE ATHRA o ITE TEHE

Constant Concept

% A x B = Constant
T x
I x 1
Expenditure /%% Price/*7, x Consumption /3%
Work/f % Men/Z &% x Time/d%,
Distance/1 = Speed/7®1 x Time/d%
Income tax/Z &f @ = Income/d &1 x Rate/T@
Area /3@ 1 = Length /7 3%rx Breadth/AEES
Volume/JE 31 = Area/38&@ 1 x Height/-#&s
Ex. Expenditure/S%®# Price/*", x Consumption /3%

450 =%25 x 18
1+20% 1-16.66%

450 =330 15kg
P—>5:6
:|—>Reverse Ratio
C—>6:5
Ex. A x B

S : 9 =45
] Pt

10 :4.5° 2=45
A=1:2
B =2:1

(Reverse ratio *chance THj)
Concept of deviation (&~ ¢ fudas I3

<> Rice Dal Sugar
Exp ¥ 9— 7 : 13 : 5
% Change — +17% +20% +19%
Deviation — -1% +2% +1%

Let overall change is 18% 1Tl 1wt & 18%T T

Deviation Deviation Deviation
in rice in dal in sugar

) ) 1

(-1% x 7+ 2% x 13 + 1%x5)

7+13+5

Total deviation e 1 dddivide 2751 &g

—7+26+5
- 18% + T%]
18% + 0.96% = 18.96%
or

Rice : Dal :  Sugar

Exp— 7 : 13 : S
% Change 17% 17+3% 17%+2%

Let overall % change = 17%
deviation = 13 x 3% + 5 x 2% = 49%
TR Td dhdivide 3751 &l

-, overall % change — 17% + 2—5%
—17% + 1.96% — 18.96%

CHASPIAQN rusLication



Annual increment/decrement (> 38| ﬁ'ﬂ)f?‘? )

®,

+ Successive percentage change:-
s @y fae #ftweT,)

+20 +36 —78
100 156 78

>120 >
+20% +30% -50%
=22,

net % change = 22%
Second Method o fguwHi w3 aF

Initial: Final
100 {(100 x 1.2) x1.3}x0.5
100 78

!

22% Change (Decrease)
Third Method / T 3w T 3k

Initial Final
+20%— ) . 6
+30%— 10 13
-50%— 2 S |
100 78
1
-22%

Fourth Method / = i o aF
If xX% and y% change occurs successively then

100
Step-1- Find percentage change of 20% and 30%

20x 30
100
Step-2— Find percentage change of 56% and —-50%

X
overall change% = (x +y+ _yj%

(20+30+ j%=55%

56 x50
100

Fifth Method / 7313 i & ¢

If x%, y%, z% change occurs successively.
Then overall change% =

(56—50+ j%=(6—28)%=—22%

Xy+yz+zx , xyz }0
0
100 10000
.. Overall change% = (20 + 30 — 50) +

600 -1000-1500  20x30x(-50)

{(x+y+z)+

100 10000
o_ 1900 30000), . .
= 1%~ T00 "To000 | = 19 - 3)% =-22%

1. If the population/cost of a certain town/article, is
P and annual increment rate is r%, then

L anf B 1 oEg w17 IPIUEE e SH
AT Ar%I T €@

t
r
(i) After 't' years population/cost = P(l + —J

100
B\ Gagan Pratap Sir

GsD

Arithmetic

t
N r
"t @ AS®I, 3HE @ 1 =P(1+100j

(ii) Before 't' years population/cost= P -
r
IOOJ
T ESEEFAT SHE WW 1o T
1450)
100

2. If we change a number by x% & y% successively
Then, net% change

L YTmEf @Y B T @a%IT"Y%] ST FURTEE © S
wF A

xy
+ o
Xty 100] 7o

Proof:-
If 100 is successively increased by x% and y%.

x y
1+— || 1+ =
100( 1ooj( 100)

100[1+x](1+y]—100
- 100 100
100

< ol
N

Xy \,
X+y+— %
Now,( y 100) o

3. If the population of a town /cost of a article is P
and it decreases/reduces at the rate of r%
annually, then.

L@ ant =t 1 sy R 19 H VW TPIEE, Tr%
TSEITATA G T8 §

x100

Y X Y =1
100 100 100x100

t
L
100)

| _p(1-_1)
t7 5@l FS¥l 3FY wE 1 —P(l 100)

(i) After 't' years population/cost= P(l

(i)

Before 't' years population/cost=

P

t
1 r]
100
4. Net % change of x%, y% and z% is
X%, YY1 AW/ 2% T € WTHF AT

tTESERARI Y SHE W W 1=

XY + Yz + 2x
100

Xyz }%
10000

[(x+y+z)+

CHASPIAQN rusLication



If the present population of a town is P and the
population increases or decreases at rate of R %,
R,% and R,% in first, second and third year
respectively.

Jhifanf=af 1T wel oFg EPIUEE, 3FY & T @
AT H T E FTHBER, %, R, %TTER %I 171 AIFSh) |
L ®BE 1T

then the population of town after 3 years

| W31 v3EBE ®wAl 1 Fg ©

—p1z 1o | 12 )
100 100 100

'+' is used when population increases

. F EowAe +1f ¥y @ ¥, ® ©®W

'—' is used when population decreases.

. FE © geraa 11 &g @ wEewy

The above formula may be extended for n number
of years.

—AEE o e Y@l AU T13EE E4f ®UW

= Population after 'n' years\\ 'n'Tv>@f A%l 3HY ©

=p(1iij(1i&j...(1i R, j

100 100 100
+30% +35% -48%

= +35% -48% +30%

Initial x 1.3 x 1.35 x 0.52 = Initial x 1.35 x 0.52 x

1.3

3T%H T4 sequence change 7510 BTdht d 8 7 successive

change fSIfSII¥ T@AT

Important Points (T I e HE3

Based on increase/decrease
@ T enf mews

If an amount is increased by x% and then it is
reduced by x% again, then percentage change will

2

100
L U areEER 1|1l [ % I m SR R T i

%

be a decrease of

R TEUW ER Tl HF ATH 1 nf znwa

Ex. Price of an article is increased by 10% and then

reduced by 10%. What will be net percentage
change?

frva e w7, 18R10%1 @t 1 ermmeEs10%f |
feif o erwmfars st A sw@s

0’ o
Yo = 19
100 ° = 1%
If a number is increased by a% and then it is
decreased by b%, then resultant change in

ab

i -b-—— |%
percentage will be (a 1 OO) °

~. Price will be decrease by

B\ Gagan Pratap Sir

S.

7.

Gs»)

Arithmetic
L 31 frag wERa%if ne@atf 1 el e e amb %1 a1

 GE], & TEW BX  CITHRGE R &

e
(Negative for decrease, Positive for increase)
g3l 7 TEs@f ErEif o 1temf s

If a number is decreased by a% and then it is
increased by b%, then net increase or decrease
percent is

L it aray &% 1f =rf 1 e rvmeEmsamh % ad
SHEY, & ©EUW ® WITH] ¥ TIW BT

Negative sign for decrease
Positive sign for increase

If a number is first decreased by a% and then by

b%, then net decrease percent is (— -

(~ve sign for decrease)
L Ui sy BT % a '@ b f 1f =0f 1 erww

CEwErfErw e velat At =0f 3

T s
If a number is first increased by a% and then again
increased by b%, then total increase percent is

L i ansg, B fa%If re@tf 1 e rumEsEbY%
fremf 1 ermw & wrs@T® w1

[a +b+ﬂj%
100

If the cost of an article is increased by A%, then
how much to decrease the consumption of article,
so that expenditure remains same is given by
L ansa af ® 1eRA%If rev@if 1 erTw ' |
Fh1f w sl ¥, ® @ € 12, 19v@I AR

OR
If the income of a man is A% more than another
man, then income of another man is less in
comparison to the 1st man by

L1 Fragenf rapiemmesnf @ geEerA%iawl 11|
" EawmEErf raprErmEenf 1 wewrw enf v

[ﬁxlOOJ%
+

If the cost of an article is decreased by A%, then
the increase in consumption of article to maintain
the expenditure will be?

St ansa row 1erA%tif f w=if 1 st w, 1T |
IIETTHH AU Tea o THeh TEAEETTE A
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10. If radius of circle is increased by a% then its area

11. If the side of a square is decreased by a%, then

12. If the length, breadth and height of a cuboid are

OR
If 'x' is A% less than 'y'. then y is more than 'x' by

A
Required% = (m x 100} % (increase)

L ITxWYTIRAYTT F1TE WY1 XTI

RER AR

If the length of a rectangle is increase by a% and
breadth is increased by b%, then the area of
rectangle will increase by

L 31 frae 1f rvsesEma%lf 1@ 1 ermmaEagEs
THb%IT ne@|1f 1 ertw e 1f e 1vw 3 vs
e

0 A . ab &
Required Increase 19% [ 1v#1= a+b+m Yo

If the side of a square is increases by a% then, its
area will increase by

Cifanse 1 mEERa% f rraif At ww w-af w
S 1Y 3ESH) TTE

2
2a + -2 |%
100

a’ %
100

L e 1 wRa%IT re@1f 1 e wet e e

will be increased by = (2a +

= TEHETTE|

the area of square will decrease by
Lt ansms 1 mef ma%i fwf Ay, & v @ ©
g1y sEf vTTE e

ok

This formula is also applicable for circles where
decrease % of radius is given.

L - vEa@f WU T U S TEEl TN E €& GEEE
W ey, T W

.. Decrease = (—Qa +

increased by a%, b% and c% respectively, then,
Increase% in volume

L 31 1 sissl 1vcEEIE s | e AEREE T @ a%, b%
F@c%lIf 1v@1f 1 elTe BaE ATATE A

abc o
0
(100)*

ab+bc+ca
100

=|la+b+c+

B\ Gagan Pratap Sir

13.

14.

Ex.

) . Arithmetic
If every side of cube or radius of sphere is

increased by a%, then increase % in volume
Lt ef il B TEH 1T TRa%lf @t i el
@ EIE ATH%IT 1v@1vEnT

2 3
=|3a+ &2 + a = |%
100 (100)
If a% of a certain sum is taken by 1st man and b%
of remaining sum is taken by 2nd man and finally

c% of remaining sum is taken by 3rd man, then if
'x' rupee is the remaining amount then,

LU e TR ®a% TR R, & GO E
" EER E ¥o%! I THEEE TR, & GBI - 1TH SR ©
T ®c%l FATEEN:TEU, & CEW E I1'x =F § TR €
w '

Initial amount 1 @I &I ©
xx 100 9 100 9 100

100-a 100-b 100-c
If 20% of a certain amount is given to A and 25%
of the remaining amount is given to B and the
50% of remaining amount is given to C. If Y1500

is the remaining amount now then what is the
initial amount?

T BT W), I9T) et 20% Avstirpe, =iRIsEn ) 1
M 25% Bieth g @ ITF miw) ftef50% Crerfrma
L EwE f1215001f, WisH @ &de) ft preed ac

100 100 100
Sol. 1500x X X
(100-20) (100-25) (100-50)
_ 1500XlOOXlOOXlOO
80 75 50
100x100 x 2
-4 = 35000

15.

16.

Cs)

If an amount is increased by a% and then again
increased by b% and finally increased by c%. So,
that resultant amount is 'x' rupees, then

L ar® wRa%If re@|if 1 e rvmaEEanb%rf |
@1 f 1 ermmEEAI TR T Te@mif Ty @ru
FFENREXTHTTE 3

Initial amount! 1 &1 ©

100 100 100
X X X X
100+a 100+b 100+c

On increasing/decreasing the cost of a certain
article by x%, a person can buy 'a' kg article less/
more in 'y' rupees, then

T anea e ’ oo f ned Fenf wmee 1 @ 'y
= Fera Ty mea i E awf 1ga1al sww g

Increased/decreased cost of the article

CHASPIAQN rusLication



i%%fnmé‘wmﬁfw:( Y ]
100 xa

Xy

And initial cost Ta@wE E1vE = (100£x)a

[Negative sign when decreasing and positive sign
when increasing]

J G E @ | 1 W I © SHF < 3@ 1 WS

Price of sugar reduced by 20%. Now a person can
buy 500 gm more sugar for ¥36. What is the
original price?

. TISTISTRI20% a1y ' fiasfi=areiz36 d600
gm, W ) ST IO FeTEh T ¢1es pft A He T

20x 36 _ 20x36
(100-20)1/2 40
17. If a person saves 'R' rupees after spending x% on

food, y% on cloth and z% on entertainment of his
income then.

L1 fie we@awna sl 'l @A my% f ® oaa @
Z%1 3T A FAFIS @Al ASE! 'RTF ASHEEUH §

Ex.

Sol. = Y18 per kg

100 o
100 —[x+y + 2]

Examination based ( TESHTT 37380

1. In an examination, a% candidates failed in Maths
and b% candidates failed in English. If c%
candidate failed in both the subjects, then

1 Rt Ea% I, THATEE] ¥H T&b%Id, FeH a 1T
T SHEEH] JTc% T, T ST TR SHEEE @
(i) Passed candidates in both the subjects
T SEE S ER- TGS T v
=100-(a+b-c)%
(ii) Percentage of candidates who failed in either

Monthly income fi1amm fudr = R

subject
Tar GuBITRATH UGB - I + &8 TR ©
=(a+b-0c)%

2. In a certain examination passing marks is a%. If
any candidate obtains 'b' marks and fails by 'c'
marks then,

f1el g 19esEn-aEsnf 1a%ity, 317 @, web1af
we 1T e E 'c1af 1 970 SHEGLE S8 &
100(b+c)
a

Total marks =

Ex. In an examination passing marks are 35%. A

person got 80 marks and fail by 25 marks. Find
total marks?

T s F 135%1m 12 wasoraf we 1f aw
w2514 wand caEery sewnf wrafigeif g, #

100(80+25)  100x105
35 ; 35

Total marks = = 300

B\ Gagan Pratap Sir

) ) . Arithmetic
3. In a certain examination, 'B' boy and 'G' girls

participated x% of boys and y% of girls passed the
examination, then.

f1ei® 1wsEsEB T () mE'GTT (¥, SR @EU, §
X610 () BI W y%1 v (¥, E3hwse-aas 1 31ad@

(B.x+G.yJO/
=|—————— |7/
B+G

4. If acandidate got A% votes in a poll and he won or
defeated by 'x' votes, then, what was the total no.
of votes which was casted in poll ?

L fr=hvaf ® 112 TRIThA%IR TRT @Y x1T @
T0 | T R TTW B TRITH BHT 1vgH 198 ® A
e

50 x x
- Total number of votes ¢ & nf e &= (A-50)

Ex. A candidate got 55% votes in an election and won
by 3600 votes. Find total number of votes?
-t v@s { TAeeIEm5%1e 19 1§ T ®™3600T¢ @
a1 17 wegEl 1f wiag wgeif @ oo

50 x 3600
55-50

Price increase/decrease (& 5§ e

®,

< If the price of an article is reduced by a% and buyer
gets ¢ kg more for some Rs. b, the new price per

ab
100xc
St anew e if B 1a%if wif &t 1 et Esa i @t @
b =FH ATACI T TEIART 1 ®€T B ERF B TR 1T T8
ab
:100><c

Price of an article is reduced by 10% and buyer
gets 8 kg more for Rs. 300. Find new price per kg?

frea® 1f ® 110%1f 178 erummEset @f ®300
=% ARSI TEAwl %0 BU W 1Y vEy B, 1gelf @

.. Total no. of votes = = 36000

kg of article=

Ex.

10x300 _15 o3 .
100x8 4 4

Miscellaneous (@& T

1. If two numbers are respectively x% and y% less
than the third number, first number as a

100 - x

is ——— x100%
percentage of second is 55T Y x °

New price per kg =

L IMER © Eaag B0 T @x%1a @y%lf S eed

g ®f AR 'l f "e ATHAD 19 & Ly

2. If two numbers are respectively x% and y% more
than a third number the first as percentage of
second is

CHASPIQN ysLication



L itwey w1 1 mEaag, R T @x%iasy%rawl e
" Ea ey, ®f 7R el f A’ A TR 195 09

100 + x

100+y

If a number 'a' is increased or decreased by b%,
then the new number will be

L i ansg ®atEm% t re@y ¥ 0f 1 erve wews
9¢ TEF
(IOOibj

—— |Xa
100

Ex. An agent get 12.5% commission on sale up to

x100%

1
$24000 and 85% commission on sale more than

it. If he gives I65000 to company after deducting
his commission on total sale then how much sale
he did?

Ffq W 12.5%! T8 37T ™ 24000 373 f, 37 sTaRi T
Y@ gt oaeR f, ¥ TSI ST Toll STATRN IR X

Y U T e STEERRTH o STER 3165000t S T s e
Brees f, JeTaiTER:

Sol. 24000 24000+

v ¥
12.5% | 8.33%

1
His commission on 324000 = 24000 x 3 =33000

If he gets 8.33% on total sales, then his

1
commission on 324000 = 24000 x I =32000

In this case company gets (3000 — 2000) = %1000
more
~ =65000 + 1000 =366000

1 — Salesman commison

. 8.33% = 75

12— Total sales

. Company gets = 12-1 = 11 unit X6000; 366000
o Total sales = 12 unit x60009 372000

Ex. A company allows 9% commission on total sales
to his salesman and a bonus of 1% on seles over
320,000. If salesman deposited I63200 in company
after deduction his earning on total sales find total
sales of company?

FoTioTse] USRI Hl STTBTE f |, YT QYT TaT Tl e LIS HT
20,000 FH /e ¥, 9994 1% Terf Rt i Mol
T FHFAH T ST ST HSTH T8l 3T9e 632001, T
SR TIzfreTE X, 1 et Tn

B\ Gagan Pratap Sir

Css)

Arithmetic
Sol. 50 000 | 20,000

¥ ¥
9% 10%

If he gets 10% on all sale, then his benefit =

20000 x =3200

100
. Company gets = 63200 — 200 =I63000

1 —> Salesman commison

- 10% = 10— Total sales
~ Company gets = 10-1 = 9 unit *7000,263000

Total sales = 10 unit X70009 70000

Some Important Points

1. Price x consumetion = Expenditure
T Ix TG 1= TEHA

2. Gross income — Income tax = Net Income.
af vraei-ael @=""ae

3. Venn digram

n(A N B)

n(A U B) =n(A) + n(B) - n(A N B)
4. n(AUBUC)=n(A)+n(B)+n(C)-n(ANB)-nBN
C)-n(CNMA+n (ANBNCQC)

A B

C

5. Inccome/# & = Expenditure/S®s Saving/sH
6. Earning/7& = Time/d% x wages/ 73

CHASPIAQN rusLication



Arithmetic

Profit & Loss ( 3 3> %)

)

&

» Cost price (CP)— Cost price is the total amount of
money that it costs a manufacturer to produce a
given product.

« &7 T fiCP)»>1v® 197, 1+gf uTw v & d1eEse
ol 9l 17 1-wef e-wreatl @ WU TEEH 1 'rTy
>  Selling price (SP)— The selling price is the final

price of a product. It is the price at which
something is sold.

B /TS fisSP)»1w | 157 1 an-sf B wE 1w
L usuf ® 1o arsaf @A) 130, enTy

» Marked price/List price/Label price (MP)— It
is the price which is quoted or appears on product

in the form of a lable. This is the price at which
product is intended to be sold.

g1 ewe gt exae et fiMP)-L wrwe, 11 @
-31%, ®] Tg ¥ 01T Fe AER-SHET AL FEH T8, T
e f © 1T 915 -SREl SH AT EYREET

> Profit> When selling price is more than the cost
price.
TIWHT AT 1T 17H 1, 9wl 10g
Then it is a situation of profit for the seller.
Y3, U T W 1UEE (e 1TEn Ty
Profit = Selling price — cost price
TEE=TT | TE 117" TE,
Profit/

Cost price/

x100%

Profit /7 &% =

waf TseEtwvdE 1% 1l 0 enw
It is always calculated on cost price

» Loss—> When cost price is more than the selling
price. Then it is the situation of loss for the seller.

Loss = Cost price - selling price
T3], BV 1T W T AT 1T I, U e
o 1 @Al 1w TTEN T

Loss/
Cost price/

x100%

Loss /T&% =

It is always calculated on cost price
waf TTseEtwvdE 1% 1S 0 enw

» Discount— It is the amount that seller offers to
the customer to increase his sales.

STEHECESH], YrTR T B A RNE  [SHEH U
Tl 1f s ' f sy

Discount = marked price — selling price

B\ Gagan Pratap Sir

T=tgd 1 1A% 1%,

Discount/

Discount/ 5% = x100%

" Marked price/

It is always calculated on marked price.
waf TsEEStwAY 177 1l 1 oenrwy
% Cost price (CP) = Total investment for a product.
Tg 1T, 1(CPT =Y an-werf me 1f wrerTe
1. SP > CP — Profit = SP- CP
SP < CP —Loss = CP-SP
SP = CP — No profit No loss

Profit % ( « 3%

oo CP SP
T 250 < 290
Profit = ¥ 40

Profit% = 0 x100% = 16%

250

Profit(Rs) SP-CP

of = ——— X 1 9 =5 —— o,

Profit% cP 00% cp = 100%

3250 — . %40 Profit

40 .
1 2RProﬁt

40
——x100 =16 Profit

100 550
& 15% Profit _ 15% = — o
X o Profit — °= 50 CP
CP . SP
20 23
CP SP
100% 115%
\/
oo 13-
For SP —» x1.15 or X 20 20
Loss % (7 3%
o CP SP
2475 < 399
Loss =% 76
Loss% = 6 x 100 = 16%
475
Loss% = =2%% . 100 = =P, 100%
0SS/0 = CP = CP (]

CHASPIQN ysLication



<> CP SP
475 : 399

25 : 21
u

25-21
o/ =
Loss% 25

x 100% = 16%
7 — Loss

oS (0) —_—
»  35% Loss — 20 — CP

CP
20
20

SP
(20-7)
;13
OR
100% :  65%

l_lj _13

20) 20

% Label price/marked price = printed price on a
product
TIUIEL WE LT =1 -SRI ER 1T,
The cost price of an article is 500 and its mark
price is ¥800, then find markup percentage ?

fregef 197 1350017 @Yl B® 137, 13800108 @
Y 1T TW wigElf B, A
Cp MP

Rs.500 Rs.800
~_ “

Mark-up = MP - CP = %300
TE sEH = MP — CP1= 2300

For SP — x 0.65 or x (

_ mark - up(rs)

cP x100%

Mark-up%

_MP-CP 00
CP

800 —500
———— x100% = 60%

500
% If an object is sold on r% Profit.
L Uif T %I T EESH T, BT

100 + Proﬁt%}
————— | or

then, S.P. = C.P{ 100

100 }

100 + Profit%

Similarly, if an object is sold on r% loss, then

e g 317 @ m% T@T FSH I, et @
100 }

100 — Loss%

Successive profit/loss ( / Y T 3R

1. Successive Profits : If A sells an article to B at
a% profit and B sells it to C at b% profit

/@@l I1AT T 19 eBIf ®a%1 v EeadeA B
B1¥aAC T ®b%1 v E®sd U

C.P. = S.P.[

100 — Loss%

SP.= CP[
100

B\ Gagan Pratap Sir

Gs)

Arithmetic
OR

If a% and b% are two successive profits
L YTa%ia@b%t® ©f 17EEwm

ab
then Total Profit 1% @17 %E= (a tht IOOJ%

1. If A sells an article to B at 20% profit and B sells it
to C at 25% profit then successive profit?

L TATE anvw o ®B1T ®20%17 C&Ricd ¥ @ BI-9RC
T ®25% v EacH e € ®f 17&w

20x25

Successive profit % = (20 +25+ J =50%

2. 1If A sells an article to B at a% profit and B sells it
to C at b% profit and if C paid Rs. x, then amount
100 100
100+a /\100+Db

L T1AT e wBIf %o EEmed BrE EBIvERCTi ®%
TEEHICA TUREE, I1C, d=3 A € ¥ ©if dTmAT &6

paid by A:’CX(

‘g ' 1R T

Ex. If A sells an article to B at 20% profit and B sells it
to C at 25% profit and if C paid ¥225. Then what is
the cost price for A?

L 1A, Bif & f 189 B20%17 SEcd B @B -am25%
T CI{ R T E I1CTe3AT22511 € ® =1, ®w
| wEAAIT ®TE 1T 1 T

100 j[ 100 j
100+20){100+25)

Amount paid by A = 225 x [

7150
3. If a% profit and b% loss occur, simultaneously

ab

then overall loss or profit% is (a _b_ﬁj%

L Ma%iTEEaEb%I T f 1asetEn e ' ui e, ©

T BEITH

(—ve sign for loss, +ve sign for profit)
TWH T AU 1-vel W= &8 AU 1+vel T=5
Ex. If 30% profit and 20% loss occured, simultaneously
then what is the overall profit or loss %?
L 1130%10 B E20%IT 1t f rasereny o o Ee
L BT %1, BUH
30 % (-20)
100
=10 - 6 = 4% profit

Based on number of article (335“11&1 T fr B AL

1. If cost price of 'x articles is equal to selling price
of 'y' articles, then
Selling Price = x. Cost Price = y

Overall profit or loss % =30-20 +

CHASPIQN ysLication



2.

L ArxtemH B 1E TyT1eaH R | 18, 11 fecedTw @
T TEL =1 E 1T, =Ty

) xX-y
Hence, Profit and Loss% = Y x100

YW U EEI W UEE] =

On selling 'x articles the profit or loss is equal to
y x100
X-y
B 'y'1v9 o ESHH FeedTy

selling of 'y' articles, then Profit%
'X19 o ESHSHHRT &&
' EEl =

y =100
xX+y

Loss% =

Ex. On selling 12 articles the profit earned is equal to

3.

selling of 4 articles. Find profit%.
121+ 98 ESHIFRII Y U &841 v 98 ESH3H Aeed
mveEigelf g o,

4 %100
12-4
If a man sells two similar objects one at a loss of

x% and another at a gain of x%, then he always
incures loss in this transaction and loss% is

Profit% = = 50%

x2

100
L1 Ty wet wreira ad € F1xf 1eersma at e
T Ex%1f 70 CEFIcH B -1 f HEHE TEE UE|

%

AT ® T80 19

Ex. If a man sells two similar objects one at a loss of

19% and another at a gain of 19% then what is
the overall percentage gain or loss?

¥ e U NEerwivagE €@ T119%1f t1wersaw
Yoot ®19%1f 70 EEicq ®ah EaTv f HEH U1v Bures
%1 581 f @

~x* _ 19x19
100 100

A man sells his items at a profit/loss of x%. If he
had sold it for Rs. R more, he would have gained/
loss y%. Then.

fraszrasn e 9@l B f v Ear@iisd ' a7
~9ER AT 5% FereAElEd -9y % T & Cer@rual,
EE]

=-3.61%

Overall loss% =

R
C.P. of items = {7y <190

'+' = when one is profit and other is loss.

B\ Gagan Pratap Sir

Ex.

Ex.

Ex.

Arithmetic
+1=1, 31 T 1o s e e @

'—' = When both are either profit or loss.

=1, 311 EHEY B EU@I @
A man sells his items at 10% profit. If he had sold
for Rs. 40 more then he would have gained 15%
profit. Find cost price of item.

frassra®n v 98 ®10%17 6Fd3q Y I T -7
401=% ATl 1THeaEtE" B-9H15%1f W semEg I ©
DR &S =< I

40

T 15-10)
Two article are sold for ¥2508 each. There is a

gain of 14% on first article and a loss of 12% on
second. What is the overall gain or loss percent?

TEEY MI25081THSH N, & 1 THRTY 1+ i 14 %1 f &0 &'
TEEUR A aal 9 12%1 T nTw@ivanwa f urv ey wuest
W 'l W

CP x100 = T800

100(14-12)+2x (-14x12)

Overall profit or loss%

200+14-12
_ 100x2-2x168 -136
- 202 202
= 0.7% loss

If a man purchases 'a' items for Rs. x and sells b’
items for Rs. y, then his profit or loss per cent is
given by

I f1a%TN x=F FEF QT 9 FFell BUY AWy =F AEA
BT oS BUH U EE BUBT W €1 T

(Mj x100%
bx

If a man purchase 5 item for ¥20 and sells 3 items
for ¥21, then his profit or loss percent is?

L 01 Fra%ensiey 2201EHEC B BT S H13I2 1T
2H B E-9f TUEE BUSIW  El_, W

(5><21—3><20

Profit or loss%

x100
3x20 j

45
= ?X 100 = 75%

Dishonest Shopkeeper ( SFTGY 3Jg3n

1.

A dishonest shopkeeper sells his goods at C.P. but
uses false weight, then his profit =

f 1oveelt Bl G HEET] | 137, T9d@cA BT Y 7E21
« af -5 @ f aevewm -af ©
True weight — False weight “
False weight

Error

100

Gain% 17 5% =

o x100
or Gain% True value — Error

(Positive and negative sign conventions are used
for profit and loss.)

CHASPIQN ysLication



Ex.

Ex.

wf Tl 19wl &l 1H-1 Fong & &-F @MU &a®
i f /o 1T, & BB
A dishonest shopkeeper sells his goods at CP but

uses 750 gm weight instead of 1000 gm. Find his
profit percent?

froweitiEi@ | 17 19 I Rhd®e 34 B Y 3
1000 T@&1f Az T17501T@1« &1f &% @ f awwy -af =
TEEH wlgelf B, A

1000 -750
750

Gain% = x100%
B 250
~ 750

If a vendor used to sell his articles at x% loss on
cost price but uses y grams instead of z grams,
then his profit or loss% is

L 1o TEwwesl waE 1w 1T i T@iEeH ©
¥ szl B wiyef &% ' f aew 'af w e

- BUBEITY

% 100% = 33%%

{(100—x)£—100}%
y

[Profit or loss as per positive or negative sign).
g '@ af & 1| ®sf @& 19f 711 7 omer,
If a vendor used to sell his articles at 13% loss but
uses 150 gm instead of 200 gm. Then his profit/
loss% is?
L1 1o TeaweRaIee f ®13% TSI FSH BUHT Y &
2001 &1 f A3 ®1 1501 @1 f e-F @ f dewy ®-af &
© Cer@ETH

(100-13)x 229 _100 %
150

3
= (87XZ—100J% = (116 — 100)% = 16% profit

If a% and b% are two successive losses then
(negative sign shows loss and positive sign shows
profit).

L ITa% a"@bY%I T TeE! B a.I T Epf @&l 1H-1T®1
Y EmuEE <Rl 1H-1T 5w e
ab

Total loss% 11 &1 w@e = (_a—b+ IOOJ%

B\ Gagan Pratap Sir

4.

Arithmetic
If a% loss and b% profit occur then, total loss/profit

is

L AT a% @ 9" b% vEeTEe T ®f Ul t@v e

(negative sign for loss and positive sign for profit)
Tl f i 1ss@f 1w=-1aEr el /U 1teef 1w
Two article sold for rupees z each. on one, there is
a gain of X% and on the other, is a loss of y%. What
is the overall gain or loss percent.

Yerw gEcHaree 11 Bz =% 7l 707, T CBUW -3E4
TR T 1o s T Bl T SEIEEuE i gl v Bl y%
f rrertErmus T o METE A of Bl T W
T W

100(x + y) + 2xy
200+ x+y

Overall Profit and Loss% =

If the value is positive then it will be profit percent
and if negative then it will be loss percent.

LClitEitoml 1TE wvee® w vrER@ 1 T8 U
T B TEE
If two items are bought at same price each as

Rs. x one at a profit of y% and other at a loss of y%
then.

L ITtEr wraeie, 1A% 0w 1T 0 Bey% a@iesa
f '@t y% el 1 Tl @

No. Profit. No Loss

In an article is sold for Rs. x, the loss is as much

as the profit is if it is sold for Rs. y, then the cost
price

FTansaf WA= Treoasim- AUT@ITENTY 3B 1y
+y

3 X
=% THSH A U CEUEET® § | 1¥7, 1= =

If the profit earned by selling an article for Rs. xis
n times the loss incurred by selling it for Rs. y,
then the cost price of the article

L U anya o AT THeH SRS 10 B8 dHyT <3 e H STRRT

N ¢ xX+n
2% 1T@lf ®n TewETE WEOH B 1T ‘le

CHASPIQN ysLication



Arithmetic

Discount ( STgHc?

®,
0.0

5

%

o,
°n

Ex.

Discount/ & — It is the amount that seller offers
to the customer to increase his sales./, T U @& €07
LB TEIwNE nowedl mu 1S 1f e awwy

Discount = Mark price — Selling price
Always calculated on marked price
wTTEIE 1T THTEeE 1 'enu

Can not be greater than 100%

100%1 sl TenFuEaf ©

CP SP MP

500 700 800

Discount = MP — SP = 100

Discount

i 100%

Discount%=

- MP °

100
. gop X100% = 12.5%
If shopkeeper does not allow any discount
RRCIRECRCI: SR
MP = SP = Mark-up% = Profit%
SP = CP + Profit = MP - Discount
700 = 500 + 200 = 800 - 100

CP SP MP
\/ \/

+P% -d
Profit discount

SP = CP x (100 + P)% = MP x (100-d)%
CP _100-d% 100 —d%
" MP 100 +p% Or 100 - L%
Net effect (successive) of mark up% and discount%
is profit %
Tt dE geif € midwig wf sivEmim

MxD

|
100

P = [M-D-

Mark-up
+3300
+60%

Discount
—<200%

CP MP SP

3500 800 3600
+100 profit

20%

B\ Gagan Pratap Sir

Successive Discount ( / @ {8

2
1 H60% o -10% ~8.33% ﬁﬁ\%
100 TN~ DI
op Markup Mp~ DI 144 132 DI 108
8% profit
3

60% = %
10% = —

°~ 10

o) =
8.33% = 75

2 —

o = =
1811 % 11

2 4100 = g9
—s %X = 8% profit

_182%
2. MPp_=10%-8.33% 11
100 DI gg DI g5 o DII
00x lx 9
12 11

D = 32.5%
= 7.5

2
Equivalent discount of 10%, 8.33% & 18ﬁ% =
32.5%
3. Successive discount — x%, y%

Xy
100
Successive discount 177EE E — x%, Y%, z%

Net discount 1 @1 g

J

Net discount- [X+Y —

xy+yz+zx+ XYz

STY*E- " 00 10000
Ex:- 5%, 7%, 8%

Net discount 1 @1 g

B 35+56+4o] 5x7x8
=20- 100 10000
=20-1.31 + 0.0280

=18.718%

Free Article (eTf53
< Buy 4 get 1 free 2f4f w1 et frarfi-
1 Article MP = Rs. 1
D=1
MP =5

CHA&PIQNPUBLICATIDN



Ex.

Miscellaneous (8%

1.

Ex.

L I8TragH THA T2V GREE 1T L ©ITH € §TW &

L Y1vuH ®D%T G cHE SR @

1
D%= 7 x100 =20%
Note: Any kind of Discount is calculated only on
marked price and not on selling price or cost price.
sgat anr ad @f 1 gf 1sewt wviad 157, 1amf
LBITEAT TS | 1T T, BUE TET, Ty
'y’ articles (quantity/number) are given free on
purchasing 'x' articles. Then,

X1 BRCl SF 1€ FERBETY, TIREE 11 [ I T

yx100
xX+y

Discount%r 21 ‘gsT1 =

If 2 articles are given free on purchase of 8 articles
then find discount %.

geif g,

x 100% = 20%

2
. o) _ 2
Discount % 2+8)

If article is sold on D% discount, then

_ MP(100-D)

~ 100

_ SPx100
100-D

A tradesman marks his goods r% above his cost price.

If he allows his customers a discount of r,% on the
marked price. Then the profit or loss percent is

1y TenammBIaE | 137 19Ar%1 awf 137, 194
fawy Yregawmmef & @E 127 1w % 1 giTe
T U EE BUSI W ©I
rx(100-r,)

100 !
(Positive sign signifies profit and negative sign
signifies loss).
i el 1w e @ SermaEss@El 1w et |
1 &,
A shopkeeper marks his goods 30% above the cost

price. If he allows a discount of 15% on the mark
price. Then his profit or loss percent is?

I e wmmEesra 137, Tam0%Iaw! 157, 19¥
fasgy, I1egad 137, 1H15%1T 1 Fiew waf =
TEE BUBTW G TH

SP

30x(100-15)

—————— 15
= 100

255 .
= ——-15 = 25.5- 15 = 10.5% profit

10

B\ Gagan Pratap Sir

Ex.

Ex.

Ex.

) ) . Arithmetic
The marked price of an article is fixed in such a

way that after allowing a discount of r% a profit of
R% is obtained. Then the marked price of the

r+R
100-r

article is ( XlOOJ% more than its cost

price.
frea wd 137 1vard @R el & s 1r%
fr gt mEIR%IT ¥ TEw 1TvEEwg IrcaH BE

TLT-af /B, 1% T9R &l 1T

The MP of an article is fixed in such a way that
after allowing a discount of 20% a profit of 30% is
obtained. Then mark-up percent is?

frea &€ 157 1y gerEnTt, ® S8 120%
1 gt REI30%1T ¥ EEwe TtEer] ®wEFAR €
™

20+ 30

22T 100 |%
(100 — 20)

Mark-up% = (

—@XIOO"/—GZS"/
_80 0 = . (o]

A trader marks his goods 20% above his cost price
if he allows his customers a discount of 25% on
the mark price. Then profit or loss percent is?

12 TSIV E 137, TaR0%1ATT 157, 19¢
faeg M1vuaweAmE ® @wE 157 1925%11 1 5 Te
T EUEE BUWI W BITH
20x (100 — 25)

100

-25

Profit or Loss %

75
= -
(~ve sign means loss)

Three equal successive discount% allows on an
articles affect as single discount of 65.7%. Find
each equal discount?

freamwm eraTer 1 gerf raesE165.7%1f 1 £
Cgf ewThuEn g fraver e @
Discount = 100% — 65.7% = 34.3%

25 = - 10% loss

3100 3/(100 —D%)
1000 Y343

=3

3
Single discount % = 10 100 = 30%
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Arithmetic

Simple interest (W13 fig J

Important Points (T I e HE3

« Principal—> Borrowed money is called Principal
and it is denoted by 'P'.

e )T -TE@V, EEHEHELT T f 0 e @IaH P19
T B wEw

» Time— Money is borrowed for certain time period,
that time is called interest time and it is denoted
by 'T' or 't'.
T >1E f 1Rt 7 198 1A wf /U 1-7Ev, & sEE
-arag, 1f EEe1ay 1f 8 o @ERT] ©t1: 86 e
. BB

« Amount— The principal becomes Amount when
interest is added to it Amount is represented as A.

WE )SITITHE. T 1330 GEY] 3 VIEHRET, EE
. BEUE. T3 f WA f iew e/t B B
+ Interset— It is the amount to be paid on the

borrowed money or the amount received on the
money lent.

FHESL T-TET 17 1WA © BIf [ BMBIRE ©
<@y 1T 1A e TTEAYE @ B
%  So, Amount = Principal + Interest = A =P + S.I.
W TE. TH=TTOTAHFLI=>A =P+ S.L
OR
Interest = Amount — Principal = SI=A-P

FEI=TE THIEITH =S I=A-P
Simple interst calculation

Basis Rate Time
1. Annually % t years
r
2. Half yearly 5% 2t years
r
3. Quarterly year Z% 4t years
r
4. Monthly E% 12t years
» Different amounts invested in different time
periods
A : B
(A < T) (B, xt, B, xt)

B invests twice, for different periods

Simple Interest (SI) (W31 A =

I = Principal x Rate x Time
100

o,
°n

or,

B\ Gagan Pratap Sir

Sl PxRxT
100
1D:S.leOO
RxT
R:S.I><1OO
PxT
T:S.IXIOO
PxR
A=P+S.
or,
SI.=A-P

Case-I- If P and R are constant, then SI o« T
Case-II- If R and T are constant, then SI o P
Case-IIlI- If P and T are constant, then SI « R

%o

w If there are distinct rates of interest for distinct
time periods i.e.
ST mvmeg ARl 1Rt 13T gt aed

©l

~

Rate for 1st t, years - R, %
At 1958 IO 1Td— R, %
Rate for 2nd t, years - R, %
Tacht, 193@ 7O 1Td— R,%
Rate for 3rd t, years - R, %
et 1 <38 7O 1Td— R,%
Then, Total S.I. for 3 years
w1981 /o 1f 91S.I.

N

P(Rit, +R,t, +R;t;)
100

Rate of Interest (4 &0 g

« Interest on ¥100 in one year is called Rate of
Interest.
Zioors f1vserrgRelf Exeif 1taf e swwy
“ If a certain sum becomes 'n' times of itself in T
years on Simple Interest, then the rate per cent
per annum is.
L1 T B TR e SEERS TR SR, Ff 1'n'T7TeR
T Bl T EE&EITAR &1 T

R% = (n—T_l)x 100% and,

(n-1)

T= x100%

Ex. If a certain sum becomes 3 times of itself in 4
years on simple interest. Find rate percent per
annum.

CHA&PIQNPUBLICATIDN



®,
0.0

®,
0.0

o,
°n

®,
0.0

L 1if O T SEER R 141 v ERE, H 13178 T El
TWWIsH AR wgef g,

8-1)
4
If Simple Interest (S.I.) becomes 'n' times of
principal i.e.
L NTRHERET(S.1.)1F0TAT B nTIHETE CEUE WE
S.I. = P x n then.

RT =n x 100

If an Amount (A) becomes 'n' times of certain sum
(P) i.e.
L if eFR B(A) = ° TR B(P)1T EnTTHETE ©1Tg 1
A = Pn then

RT=(n-1) x 100

If the difference between two simple interests is
'x' calculated at different annual rates and times,
then principal (P) is

LN wmeRe f el m=a'x1f 1mseeavT;av7
TEEIT I AL 1T 1 &l T8 ®EU T (P)T T

R= x 100% = 50%

x %100
(diff. in rate) x (diff. in time)
If a sum amounts to x, in t years and then this
sum amounts to x, in another t yrs. Then the sum
is given by
L 1T w1 T © T R, T B Rt
VTR TE ElTH JETTH3

(Diff in amount)x100
- (Change in interest Rate) x time

If a sum with simple interest rate, amounts to 'A’
in t, years and 'B' in t, years, then.

L VIR SEERE T ATE 1T &t 1V@EHATI L | *5EEH B’

T Bl §

(B-A)x100
At, -Bt,

R% = and

_ At,-Bt,
tz - tl

Installment (& T

If a sum is to be deposited in equal installments,
then 1, 11 uvt Totw1 ¥ ¥ @ ©&f INTW @

. . Ax200
Equal installments T9#@1 4~ = T[200 +(T-1)]

where 1. T&

T = no. of years 1¢@f 195 &
A = amount o€ &

r = Rate of Interest 15&1Td

To find the rate of interest under current deposit
plan,

B\ Gagan Pratap Sir

>

. . . Arithmetic
¢ wel T% @3l A U imerial & v TRt AU @

B SI.x2400
n(n+1)x(deposited amount)

where n = no. of months

The difference between the S.I. for a certain sum

P, deposited for time T, at R, rate of interest and

another sum P, deposited for time T, at R, rate of

interest is

Feif IRTTAT 19g 1T RE | +® s f el d e
P1f iU 19e@ERE IR, IRLTAFT, 9% 11 AU

. T8 1R T @@ ®P,1 f Ao M1 ® A=Ay

_ PszTz — P1R1T1
100

S.I

x
If simple interest is g of principal amount and rate

of interest and time is equal then,

L 1T9g BREI+ TR E & TTEERS!If nagEey

IRBATH §

/x
Time = Rate = ;xlOO

If a sum (P) becomes amount (A)) at r% in t years
on SI. Then the difference between the amount
(A,) if the P is lent at (r + 1)% for t years is:

TUTH(P), 1% T 1T ATRITE BT SERE [FIE. TH(A )
33 GBUH @i E(P)  Er + 1)%If MTasarae @l 7
T TIRTRERE | FU e FeEuate B(A )T i M1a+5

Px1xt
100

Difference (A, - A)) =

If a sum 'P' divided in 3 parts i.e. P, P,, P, and
then each part lent at r %, r,%, r,% rates for t , t,,
t, years respectively at simple interest and

LW anguc Pif @ =1 @@ie. P, P,, P, ¥Ha@ f &
r %, 1,%, 1,% T 1Td9ht , t,, t, TCE AU TTeEHERE
Y, & CETEIAE
(a) If SI received from all 3 parts are equal, then

L 113" TETTIE SRR | IR R 1 T €

b . 11 1

18R === —=
nt, nt, nt;

(b) If amount (P + SI) received from all 3 parts are
equal, then
L 113" WEARE. T (P + SI) @ 9 1 U@ §

P .P .P — 1 . ]' . ]'
2778 100+t 100+ 1,t, 100 + 1ty
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Arithmetic

Compound interest (= /3@ fg &

% The interest on a loan or deposit calculated based | [&Jvilebiil BT I A T TS CEa VIS Ty I i.nt\erest
on both the intial principal and the accumulated (= r3gfgaftsfgat &t @matg aftdunai«a
interest from previous periods and it is denoted | 1. If rate of interest in first and 2nd cycle are x% &
by 'CI'. y% respectively
FarEss & TEEEE!l 1TEeETe € 10 ca @ v | L VAT TEET A TSRS T @ %I T Y% T
Frwifl /e 1Re e mew [ el T @EACT o
BB £o Cl, = x+y+—]%

:SEl W GEUT 2 100
% IfP=100,T=4,R=10% % Ifrate is same 1, 31T A== 1%
SI 2
P +40 A CL, = |>T T 150|%
lOOWI‘lO
Y SI and CI table for 2 years
~ —~ ~
g 3 g Rate p.a  SI cI CI-SI
> > >
= o g 2% 4% 4.04% 0.04%
N ™ <
— = (0] 0, 0, 0,
SI/CI é cl 8 c 8 I 3% 6% 6.09% 0.09%
P 410 A~ +11 2~ +12.1 A~ +13.31 4% 8% 8.16% 0.16%
100 1 >110 1 >121 1 >133.1 1 >146.41
VoA, 1yt oo lyrop YO AL 5% 10% 10.25% 0.25%
CI=146.41-100=46.41% 6% 12% 12.36% 0.36%

% Successive increase (4 years):- 7% 14% 14.49% 0.49%

19% 10%  19% 10% 8% 16% 16.64% 0.64%

I A 9% 18% 18.81% 0.81%
10% 20% 21% 1%

01 +021 + 21;31 — 46.41% 11% 22% 23.21% 1.21%

12% 24% 25.44% 1.44%

“ In compound interest amount is in Geometric . . . .
progression (GP). 15% 30% 32.25% 2.25%
g c@EReIl TRE @ | 1. 7@ (GP)TERLENTY 20% 40% 44% 4%

25% 50% 56.25% 6.25%
—~
g g g 30% 60% 69% 9%
> = >
= ° g SI and CI table for 3 years
5 <
R % N Rate p.a  SI cI CI-sI
siyjcte€ ¢ £ ca £
P x1.1 ~ x1.1 "~ x1.1 &~ «x1.1 2% 6% 6.12% 0.12%
>110 > > . > .
100 lyr o 1lyr lzl 1yr 1:;3 L 1yr 142441 3% 9% 9.27% 0.27%
0 ! 0 2 0 3 0
10% 10% 10% 10% 4% 12% 12.48% 0.48%
+R% P(1+R%)' +R% P(1+R%)° +R% P(1+R%)°  P(1+R%)" 5% 15% 15.76% 0.76%
lyr’ A lyr A, lyr A A, 6% 18% 19.1% 1.1%
P(HRJH 7% 21% 22.5% 1.5%
“ Amount after years A = P(1 + R%)» =
Y n = Pl ) 100 8% 24% 25.97% 1.97%
R\ 9% 27% 29.50% 2.50%
KX = _pP= n_p=Pl|l+—| -1
“# CI =A -P=P(1+R%)"-P [ 100J 10% 30% 33.1% 3.1%

A\ Gagan Pratap Sir CHA&P'QNPUBUCAHON




Ex.

11% 33% 36.76% 3.76%
12% 36% 40.49% 4.49%
15% 45% 52.08% 7.08%
20% 60% 72.80% 12.80%
25% 75% 95.31% 20.31%
30% 90% 119.70% 29.70%
2
Difference between CI & SI for 2 years = 12)70 %
2

Rate CI,[2r+ 100] Difference between CI and SI

5% 10.25% 0.25%

10% 21% 1%

15% 32.25% 2.25%

20% 44% 4%

25% 56.25% 6.25%

30% 69% 9%

Rate = x%, y%, z% for 3 cycles.

Xyz
10000

Xy +yz + zx) .
100

Cl= |(x+y+z)+! %
P = Rs. 4000

R = 2%, 3%, 5%

CI = (10 + 0.31 + 0.0030)% = 10.313%
-.4000 x 10.313% = Rs. 412.52

If r% for 3 consecutive years\\ 10 TEH 3G

=
%, 1%, 1%
CL = {3r+3r2+ - ]0/
3 100  10000) “°

% P=Rs. 10, 000
R=7% p.a.
Cl,=7?
Eff. Rate = (21 + 1.47 + 0.0343)% = 22.0543%
-.CI, — 10, 000 x 22.5043%
=Rs. 2250.43

4. Rate CI, CIL, - SI,
5% 15.7625% 0.7625%
10% 33.1% 3.1%
15% 52.0875% 7.0875%
20% 72.8% 12.8%
25% 95.3125% 20.3125%
30% 119.7% 29.7%

< P=Rs. 7500
R=7%, 8%
L -sI - =80, -0.56%

27”2 7100 '

7500 x 0.56% = Rs. 42

5. P=10.000
T = 3 years
R=10%p.a=i i Eor1.1

10 10
B\ Gagan Pratap Sir

Arithmetic
P A,
10000 11000

A
x1.1

Cl,
1000

Ay A
12100 13310

A A
x1.1 x1.1

CI[[ CI[[I
1100 1210

x1.1 x1.1
Amount & CI, CI, CI G.P T#T&H

Golden Ratio Method

- CISrd yro CIS yr CIZ yr
= 3 : 3 : 1 (CL, )
= 2 : 1 o
1 : 2 : 1
Ex. P=25000, R = 6% p.a CI for 3rd year = ?
130090
1500 90 x 3~35.4
Alternatively:-
1 2 1
1500 90 5.4
= 1500 + 180 + 5.4 =%1685.4
< CI4th v CI4 yr CIs yr
=4:6:4:1(C13yr)
= 3 : 3 : 1 (CL,
1 : 3 : 3 : 1
Ex. P=3%20,000
R=5%
CI4 yr CIa yr CI4th v ?
1 : 3 : 3 : 1
1000 50 : 2.5: 0.125
= 1000 + 150 + 7.5+ 0.125
¥1157.6250

1

<+ Rate = R% =—
X

Let P = x® unit

I =x°
I1 =x° X
III = x2 2x 1
CL,-SI; 3x+1
P x*
. 0 1 (Ej
% R=20%p.a—> 5175
+20% +20% 2 +20% ¢ +20% n
p \ng >p ><(g\ > x(6\ N p x(g)
1yr S 1lyr 5/ 1yr 5/ 1yr 5
1 2 A3 An

7
Px(6J
a,_"*s) 36

7 5
A, Px(6J 25
5

Syr 2 yr
P 1/_\\
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CI of Particular years is also in Geometric
progression (GP).
T @yl ®CII WT & | 1. 9@ (GP)T THUEATY

R=10% p.a
x1.1 x1.1 x1.1
£~ 2
10 11 12.1 13.31
CI, €, CI, CI,

Note:- Interest is not in Geometric progration (GP).
FEIT @ | 1. 76 (GP)T RN FU@ATY
VR
10 11 12.1 13.31
CI, Cl, CI, CIL,

Tree Method

% P=10000, R =10% p.a., T =2 years

10,000
1 1
10 10
Iy IIyr
1000(A)  1000(A)
100(B)

Cl of 2 year =2 x 1000 + 100 = 2100
CI, - SI, = 100

Note:- Golden ratio of 2 year =2 : 1
P=10000, R =10% p.a., T = 3 years

(2A: B)

10,000
1

1

19/ \jo
Iy / 19 I\ JIIy

10001000 1000
100 100

10
1

SI, = 3000

CI, = 3x1000 + 3x100 + 1x100 = 3310
Note:- Golden Ratio of 3 years =3 :3: 1
Proof:- A, =P(1+R%)*

CIL, = P(1+R*%+3R%+3R*%)-P
= 3xPR%+3R?%+1PR?*%

6. Ratio of CI of

2 years —2:1

3years -3:3:1

4years -4:6:4:1

Syears —-5:10:10:5:1

Ex P =%50,000,R=6% p.a., T =4 years
50,000
6%
Iy IIPN\JIZ~WVY
3000 3000 3000 3000
180 180
180 180
10.8 180
10.8
10.8
10.8
0.648
SR\ Gagan Pratap Sir

Aritl’llmetic

Ratio 4 . 6 4
Ix 4 x s dx
3000 180 10.8 0.648
12000 : 1080 43.2 0.648

CI, =%13123.848
1. If 1%

A = Amount  T&. T30

P = Principal 1€772

r = Rate of Compound Interest (C.I.)
g s@igRelf Ma(C.l.)

t = no. of years\\ Tdg 1T+

then T 3,

t
A=P[1+— - |,cL=A-P
100

cl- p{[l =) - 1}

2. Compound interest is calculated on four basis:
T s@iRelf 1TseErEaeEEdl 1 &enw

Rate Time(n)
Annually\\ TTAS® % t years
Half-yearly 19 %@h %% t x 2 years
A r
Quarterly = 15@@If Z% t x 4 years

r
12
3. If there are distinct 'rates of interest' for distinct

time periods i.e.

JNAAT;FoMEE TF+w1f 7 1gvmavm Ee il M@
RLs)

Rate for 1st year 199@1 36 AU 11d— r %

Monthly 1€ % t x 12 years

Rate for 2nd year 1% | 1558 0 17— r,%

Rate for 3nd year 1 @a>8 A 11— r,% and so on
“rgEEn @
Then 1%&&
I T, T
160)(“ 1020j(1+ 1030}”
ClL=A-P
4. If the time is in fractional form i.e.,
L drag 1 wEEl 12 | THURE Wl
t = nF, then

r ) rF 5
A=P|1+——| |1+—— t=3=
( 100) ( 100] e.g. - VTS, then

r Y r 5
A=P/1+—— | |[1+——x—
[ IOOJ ( 100 7)

CHASPIAQN rusLication
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Ex.

Ex.

A certain amount becomes 't' times of itself in 'm'
years on compound interest then the time it will
take to becomes m™ times of itself is t x n years.

f1eid TR® TEHS T mTSEERE H BtTHEE ©l
T WTAE, Ff E®m"T TSETEReHT TSR 8 B Tt X nl S50
A certain sum becomes 3 times of itself in 5 years
on compound interest. Then the time it will take
to becomes 81 times of itself is —

f1eid TR B TEHIHS TS VERE, H 13178 TE |
U9 EvaAE Ff B8 1T THETEREH SEAT 1T TG

81 =3*

.. Time = 5 x 4 = 20 years
The difference between C.I. and S.I. on a sum 'P'

in 2 years at the rate of R% rate of compound
interest will be

T a1 EPTHI2ISSBEIR %1 19 @ THRE 1T 1TAamE
GEREL1IE@Y @ FeIf wa-d=

R

2
For 2 year, C1.-SlI = P(—j = SLxR
100

200
—P(—R Tx(?ﬂ——R ]
For 3 years, C.I. - S.I. 100 100

If the difference between CI and SI is Y91 in three
years and the principal is ¥27000. Find the rate of
interest if compounded annually.

L1 mresERACIa ™ St remf -39 11U | vs &l
32700017y, $1HE1If MATSHICAIR-E 1T ERE
friagef g «

3x+1 30x3+1 91
x° (30)° 27000°

1 1 1
% = — = —x100 = 3=%
R% =~ =30 3"

If on compound interest, a sum becomes Rs. A in
'a' years and Rs. B in 'b' years then,

L im rERR T TR BaTIB IR ©F FE I &
D’ IBITABI=RTE ENTH 3;

B
(i) If b—a =1, then R%=(K—1J><100%

B
(ii) If b—a = 2, then R% =(\/;—1J x 100%

1

B)a
(ili) If b — a = n then, R% (K} 1% 100%

where n is a whole number.

. Tent f1dmEg W

B\ Gagan Pratap Sir

) . ) Arithmetic
8. If a sum becomes 'n' times of itself in 't' years on

1

compound interest, then R% = {nt - 1} x 100%

Ciif e YETRS TSR, H En'TTHEE €l

W ®R% x 100%

Ex. If a sum becomes 3 times of itself in 2 years on
compound interest then R% is —

L Uif e s sEIRS T CBERE, H 13178 TE &l
TH BRI Y

1
R% = (32 —1}100%

= (V3-1)x100%
9. (i) for n = 2. Each annual installment
ni=21f /O 1Tt =

P
( 100 j+( 100 T
100 +r 100 +r
(ii) For n = 3. Each annual installment
ni=31f /o 1 fTsent =

B P

_( 100 ]+[ 100 j2+[ 100 f
100+r 100+r 100+r

10. The simple interest for a certain sum for 2 years
at an annual rate of interest R% is S.I., then

TEETRE T ARV FAs 3@ w1 f 18t 8 1@ & mo
TEEFERL]S.L1TH &

Cl= S.I.(l + ij
200

11. A certain sum at C.I., becomes x times in n, year

1 1
and y times in n, years then ,n _ Y™

T vETRE IR T 18l d 16 @h 1 ¥6ERd T9ET Ein, | ©5&
TRY THEE BN TT ©
Effective /Successive rate in Compound Interest
FEMAT THTRLIEA
For 2 years /T®a®1f AU ;
(a)

If rate of interest in 1st year is x% and in 2nd
year is y%, then effective rate/5=& 1 =

[x+y+ﬂ}%
100

CHASPIAQN rusLication



Arithmetic

Interest rates to remember

Rates for CI 2 yr. CI-SI for 2 yr. For 3 yr. CI-SI for 3 yr.
1% 2.01% 0.01% 3.0301% 0.0301%
2% 4.04% 0.04% 6.1208% 0.1208%
3% 6.09% 0.09% 9.2727% 0.2727%
4% 8.16% 0.16% 12.4864% 0.4864%
5% 10.25% 0.25% 15.7625% 0.7625%
10% 21% 1% 33.1% 3.1%

15% 32.25% 2.25% 52.0875% 7.0875%
20% 44% 4% 72.8% 12.8%
25% 56.25% 6.25% 95.3125% 20.3125%
30% 69% 9% 119.7% 29.7%

(b) If rate is same in both years, then/ ¥1T@EsR1f 1Tasteit@ @

r2
Effective rate/ds@ 1T = {Qr 100 } e

For 3 years/ 1B1a®1f AW
(a) If rate is x%, y% and z% in 1%t year, 2™ year and 3™ year respectively, then
L N R E T8I d® AAaB 1T 1T X%, y%! T® z%] T8 ®effective rate /@11

(xy +yz + zx) LYz }00

= (xty+z)+ %
[( y+z) 100 10000

(b) If rate is r% for each 3 years
L drgg i3 smif Mtdr%iw

3r? r’
i ; = |3r+ +——— |%
Effective rate/<s@& 11 { 100 * 1007 } 6

Some General Results

g“”" _ _ CHAPION
£ PUBLICATION
= Sk

1. Sum Amount i Bilingual
CHAMPION
a t year b —
a? 2t year b?
ad 3t year b?
2. Sum Amount
a t year b

Complete

t

3/; 5 year %

a %year o clnssnnlis
Advance Maths )

Useful For

CET, SSC, CGL, CPO, CHSL, CDS and Other Competitive Exams

A\ Gagan Pratap Sir CHA&PIONPUBLICATIDN




Arithmetic

Ratio & Proportion (T Tt safiameicdt

)

Concept of Ratio (T RATT IS 3 7

The comparative relation between two amounts/
quantities of same type is called ratio.

frunel @f 11 ee cevad e i el 1ageif @

Jame f U AUy

Ratio always occurs between units, as-

7 HE] Tt e ¥f € ®f AeM ey a7

Rupees : Rupees =T F=p A

kg : kg T o7 T
Hour : Hour .8 G gL
Second : Second etc. gfit  aefitra@,

Let an amount be x and another is y, then the
ratio between them is x: y or x+ y.

ek f 1R Ex "I 9 yI @ B-3f Femf T s@erIx: y
o BXF YT

In ratio 1st number i.e. 'x' is called "antecedent"
and 2nd number i.e., 'y' is called "consequent".

T SHEI THA 19, § ©f 'x1T ®iers @ f e seum
Taaag & =o'yl '@ mf e sswy
Ifa:b::c:d, then a and d are called extremes
and b and c are called means.
L¥la:b::c:d¥ Bald@AII&I{ T EARA@bI T @ C
% 1 wer

.. Product of extremes = Product of means.

i.e., ad = bc

It does not change the ratio, when we multiply or
divide antecedent and consequent of the ratio by
a same non-zero number as-
. TASHEITHRG ANH dBE STETH S ¥ TENEE |
fe i g9y sarmge & ® 1 9w

a axc

eg.a:b= b bxe
What should be added to all of a, b, ¢, d (numbers)
so that these become proportional respectively?
d®Wa,b,c, d3EE GEIA_ €& EE ©IT1, B T &
geeme f 1TE €Y

Let x should be added 1¢@Ex, % SEAE 1:

=ac:bc=a:b

Q a+x c+x
Then T&& —
b+x d+x
If an amount R is to be divided between A and B in
the ratio m : n then
L 31 freerif wATaEBIf MTm : nif /M SHer sy @

T, & Seww €

B\ Gagan Pratap Sir

Ex.

m
(i) Part of A= xR
m+n
(ii) Part of B = xR
m+n

m
(iii) Difference of part of A and B =
m+n

where m > n

If the ratio of A and B is m : n and the difference
in their share is 'R' units then,

L ITATTEBIf B eI m - nTTE -3 WA & -d'R’

3f TFw =

(i) Part of A= xR
m-n
(ii) Part of B= xR
m-n
+
(iii) The sum of parts of A and B = rmn_z xR

where m > n

If the ratio of alligation of milk and water in a
glass is m : n and in other glass alligation is p : q,
then the ratio of milk and water in third glass
which contains alligation of both glasses is

L fremErsRT I EeRn w58 B sEeim | nTUE @
YT @1 TRE. S8 TTSHEIp : q T ¥ FAHC @IEH T
FEHeT &7 SHE] T T/ TEeT W8 8%, T8

Ratio:( m + P J( n + q J
m+n p+q m+n p+q

a a+c+e+...
If —_— ===

b d f b+d+f+...

If the ratio of mixture of milk and water in a glass
is 13 : 11 and in other glass mixture is 5 : 7, then
what will be the ratio of milk and water in third
glass which contains mixture of both glass is?

L 31 fremeEreAcIaEsen | S1sEer 13 1 1 1T @ g
IO EITHATTAERA T B 3/E15 : 7108 ¥ AT GIEA T
@ H | € SHEl_, BUEE] d¢H ST @1 f &F. S8
Ratio of third glass =

13 5 (.11 5
13+11 5+7) \13+11 7+5

then each ratio =

23 20
24 24
23 29
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Definition of different types of ratio
(B oy F g fr KAty FT o

1.

Mixed ratio— Let x: y and P : Q be two ratios,
then Px: Qy is called mixed ratio.

TETTa RASATB/ITRE 1x: yT9@P : QI T BT €@
Px: Quif ®&1" 193melf ¢ Auy

Duplicate ratio—»> The mixed ratio of two equal
ratios is called the duplicate ratio as

3 TR AT BITTT T SHeE mel 19 38e f ' renef e
. BEW

duplicate ratio of a : b is a2 : b?

a:bf BTEEEIa? : bWy

Subduplicate ratio—> The square root of a certain
ratio is called its subduplicate.

sEmv st 1ot 9 19 swe el Bt T eHe)
f e ‘s

The subduplicate ratioofa : b = /3 : /b

a : b f ®xIT0 BHE =

Triplicate ratio—»> The cube of a certain ratio is
called triplicate ratio.

piasht 188 19see f el & eemen f ¢ A
The triplicate ratio ofa : b = a3 : b®

a:bf EeEHEE=2a%: b

Subtriplicate ratio—» The cube root of a certain
ratio is called subtriplicate ratio as -

e f1eid 19smef | eev1f | ervene|
f e sew™
The Subtriplicate ratio of a : b = Ya 3o

a: bif & B¥vemE =

Inverse ratio—» The reciprocal of quantities of
ratio is called its inverse. Reciprocal or inverse
ratioofa: b

A tg Ra1acmelf 1reawl e v viw@l € 85 T
fus®w a : bif EHewRd 1, B2 B T HE

1.1 (11
g.gor— 25 x (L.C.M of a and b)

Invertendo— The proportion in which antecedent

and consequent quantities change their places,
is called invertendo, as -

B IR AT I SHCI TR [ W HEE [T I R
@IS T UE-gAeT gene f e euy, ¥ 1;
Invertendo of 1f Bt @EHEza:b=c:disb:a=d:c

L. a ¢ d
means 1 —=— then —=—
a c

b d
Alternendo— Ifa: b:: c:dis a proportion then its
alternendo is a : c :: b : d. i.e alternendo of %—%
o B2
s 773

B\ Gagan Pratap Sir
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Ex.

Ex.

Arithmetic
WABRIAST, ITa:bc:d f1oxews @ wwWl ©

fe¥w@e®era:c:: b:diTi, &1 1f® % cese

T

Componendo— Ifa: b:: c:dis a proportion, then
componenedois (a+b):b::(c+d):d

TERIAS, Ia:b:c:dl fIaceHcI Ty § SEHEITEE
(@+b):b:(c+d):d

c a+b c+d

a
It means, If 54 then, b d
vaf savEg I1 T 3@

a c a+b c+d
or {—+1=—+1:> = ]
b d b d
Dividendo— Ifa: b:: c:dis aproportion, then its
dividendois (a—b):b:: (c—d):d
THBRAS], J1a:bc: dl fravese @ €-3f ©
I-®BWEl(a—b):b:(c—d) :dTTES

It means' 1, =—=2_1=2_1
b d Db d
a-b c-d
b d

Componendo and dividendo— If there is a

proportion a : b :: ¢ : d then its componendo and

dividendo is

TEAX BRASTITAT GHSHET TWa : b :: c : dT EWEf ©

., % TBEE T

a+b c+d
a-b c-d

To simplify the proportion any one method of
componendo, dividendo, componendo and
Dividendo can direcly be used.

Fomef TA 3R v | e el 1fan frewif e
IRA-F @ T, & ®f T
Iftheratioof A:B:Cis7 : 9 :
10800 in A, B and C.

LYTA:B:Cf®as®E 7:9: 11 T ®10800 f &\, B
J®|C THSEH

(a+b):(a—Db):(c+d):(c—d)or,

11. Distribute

7
A =10800 x o7 2800

9
B = 10800 x — = 3600

27
11
C =10800 ><2—7= 4400
IfA:B=5:9andB:Cis7:10thenfindA:B:C=?
A :B :C
5 :9
v\
\7 : 10
35:63:90
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Ex. fA:B=5:6andB:C=4:7andC:D=3:1then
findA:B:C:D="?

A B C : D
5) (6] 6 6
4 4 7 7
3 3 & : 1
60 : 72 : 126 : 42
10 : 12 : 21 7

Ex. f5A=8B=12CthenfindA:B:C=7?
LCM of (5, 8, 12) = 120
120 120 120

? ?E =24:15:10

Alternatively:-
8x12:5%x12:8%x5=24:15:10

Ex. 9A=12B=18C=5:7:11 thenfind A:B:C=7?
LCM of (9, 12, 18) =

5 7 11

A:B:C=(§ 12 EJ x36=20:21:22

A

_C
Ex. If then find A: B: C=?

"10 13
A.B.C=8.10.13

a b c
Note:-If —-— -~ thena:b:c=x:y:z
X Yy z

14A 8B 12C
Ex. If— —=—-—thenfindA:B:C=7?
13 11
(S
A:B:C= 12°8 21 x 168 =60:273 : 88
Ex. Ifa:(b+c)=7:13,b:(c+a)=8:17 then findc:
(a+b)=7?
+b+c=20,25 L > 6
a ¢ ’b 13’ c+a 17
LCM of (20, 25)=100
a 7 5 _35
btc 13 5 65
b _8 4_32
ctra 17 4 68
c =[100—68j=§
then 575 ~\35+32 ) " 67
Ex. fa+b:b+c:c+a=15:11:18thenfinda:b:
c=7?
2@+ b+c) =
atb+c=22
a:b:c=(22-11):(22-18):(22-15)=11:4:7
Alternatively:-
2a=[(a+b)+(c+a)]-(b+c)
2b=[(a+b)+(b+c)]-(c+a)
3c=[(b+c)+(c+a)]-(a+Dhb)
B\ Gagan Pratap Sir
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Arithmetic

2a . 2b . 2c
(33-11) (26-18) (29-15)
22 : 18 : 14

11 . 4 7

Concept of Proportion (TR AT Fa3 3 A

1. Directly Proportional: If x = ky, where k is a
constant, then we say that xis direcly proportional
to y. If it is written as x « y.
TR BUE I1x = ky® wek1 f1aaaue weerf ¢ =
W 1x@E Y1 FererenTy, 31wl 8« yif R AT Fe
TETY

o

k
2. Inversely Proportional: If ngwhere kis a

constant, then we say that x is inversely

1
proportional to y. It is written as X g .

T weREH I 1 tek fradauw e f ¢ A

T 1x@y f Ae B TeBRITY 1T iR ATHU F& B

3. Proportion: When two ratios are equal to each
other, then they are called proportional as

e ate SrtEaswer f119@f Aeded Tarte |-
gresEenf U Ao
a:b=c:d, then, a, b, c and d are in proportion.
a:b=c:d,] ®a, b, c AWJT TEEHE] THIH
or,
a:b:c:d
E.g.2:5=6:15, then we write 2: 5::6: 15

4. Mean Proportion — Let x be the mean proportion
between a and b, then a: x:: x: b (Real condition)

T o R&Af 1TVITR Tx, aTA@DIT BETIE 19 SHEITE
W®ac:x:x: biERm el 1ER s

So, mean proportion ofa and b = ./ap

" WargE@bif ®F, 1938E

If x be the mean proportion between (x— a) and (x
— b) then what will be the value of x ?

L N x— )T A" (x— b)If FEMATTE 19 HEIT@ Bdf T
L EuEs
_ab
a+b

5. Third proportional - Let 'x' be the third
proportional of a and b then,

T AR A 1TSE XTI @b & ARATSHE T8 3@
a:b::b: x(Real condition)

CHASPIAQN rusLication




2

b
~.Third proportional of a and b = .

- arg'Ebif & T Emes

Fourth Proportional — Let x be the fourth
proportional of a, b and c, then a : b :: c : x (Real
condition)

> FEHATRR®BUT 1TV TR 1 x@a, b1 I@c feTEE

Eﬂ@%ﬂ@ Wa:b:c: ATl 1ERES

a c
=>—=—=ax=bc
b x
bc
X =—
a

b
.. Fourth proportional of a, band ¢ = ?C

. a, bra®cf snEes ewe

First Proportional — Let x be the first proportional
of a, b and c. then, x: a :: b: c (Real condition)

G e ATRREBUT 1T TR 18 1.%a, b1a@clf TRvE
JETEHEITY SEx: a:: b : s Ef 1=

x b
L —=—=cx=ab

a c¢

_ab

c

Let 'x be a number which is subtracted from a, b,
c and d to make them proportional then

TRITRE T1'xT 198 ®UE 9Ha, b, cTI@WATIH G A-&H
greme f 133pE Bw

ad —bc
(a+d)—(b+c)
Let 'x' be a number which is added to a, b, cand d
to make them proportional, then
TRIUR 1'xT T 19 ®UR 9fa, b, cTIA@AIEY € d-&7
areme  133pe E8WW 3

bc—ad
(a+d)—(b+c)
Here a, b, c and d should always be in ascending
order.

L Tka, b, IIWJAITETESHH T TATEATET |

B\ Gagan Pratap Sir
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Law of Ratios (7 R&fy fej

How to find ratio (T XTI &&XT I I8

1. If3A=4B=5CfindA:B:C
stepl: Take LCM of (3,4,5) = 60

A8

.. _3_

B—@—IS

GO

c-2L_1p
5

ZA:B:C=20:15:12
2nd Method 3A=4B=5C

A:B:C= 4x5: 3x5: 3%x4
\ \ J
forA forB forC

multiply the
coeff. of A & B

multiply the
coeff. of A& C

multiply the

coeff. of B & C
=20:15:12
IfA:B=4:5, B:C=2:5then find A:B:C=7?

"8: 10:25

Second methtod:-(B is common, so make B equal)

g o 3T eBl {31 B f woveal ava

A: B C

KT : 5
2.: 5.

8 : 10 : 25

Concept of Degree (T2HT fU3 W A

1. If

x2

W

a
b
5a+3b 5x7+3x3 44
7a-4b Tx7-4x3 37

then

CHASPIQN ysLication



Arithmetic

082 +3b> 98427 -25 Ex. A bag contains X1, 50 paise and 25 paise coins in

2. 3 = = the ratio 5: 6 : 7. If the total amount is ¥390. Find
o el R the number of coins of each kind?
3a° + 4b2 ) fremTR 1B OTmmE25THH me T 15 : 6 : 71T FisHe
3. SaZsop’  can not be determined because degree TH, 417 W W30 Esf e | e T 19, Bae
of each term is not same. <
3a° + 4b? ) ¥1 : S0p : 25p
. = SFTEATF, ® ' v, € IAIHRIC Coins— 5 : 6 .7
S5a” +2b = e =
= Amount— S : 3 : 1.75
T I8 S FTT
' R 9.75 _x40_,%390
Note:-

¥1 - 5 x 40 = 200 Coins
S0p - 6 x 40 = 240 Coins
25p —» 7 x 40 = 280 Coins

To solve this type of equations degree of each term
should be same.

v o @f faef @@ ' f @ff /o iphtdRif o e
TEE T T’
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Arithmetic

- ‘< Mixture & Alligation (®® T efivmam T 3T >

<

« Mixture— Mixture is defined as a result of mixing
two or more items or substances in a certain ratio
or proportion.

TE BT, T B E BTl 1vauyg shaE |
XA 1I38E], T 3] THEY BAf ARE@EF T H HA®BE
T, ® =B

eg.— Mixture of milk and water, mixture of water
and sugar,

L FBITR T E e &%, s@wen 7 q T f 8%, 5@

% Alligation— Alligation is a process or rule for the
solution of problems concerning the compounding
or mixing of ingredients differing in price or
quality.

JEIB)T U eIl B | TEETEH aeTw i g,
T SEFeR 9t BH mrewf iU 1 f1® & 879w

Concentration (43I

“ Concentration is the percentage of a particular
quantity in the full mixture
e, SEEA 1% Setssl B 'l 988
In a mixture ratio of milk; water = 60 : 40
1%, sEeHiTT vTamen f ®938E = 60 : 40

. Concentration of milk 11%1f 9@ %=

Ex.

o/ = 0,
6O+40><100/o 60%

E. Ifratio of milk : water = 11:5
LIt wenf wasEeI= 11 : 51T
Then concentration of milk 1@ 111 192 =

= o/ = 0,
11+5><100A) 68.75%

Concentration of water 15&17{ 9% &=

5
EXIOO% =31.25%

or concentration of water = 100 — concentration of
milk
L 't 19 '= 100 1171 19 w1
=100-68.75% = 31.25%

Replacement of mixture (®E HY Here HHA

1. When same quantity is replaced each time from
400 L Pure Milk.
. SITERITEE Ed@e@4001T B EITTIIR U1, & &8
-80 -1

200 5 - part of 20% removed each time

B\ Gagan Pratap Sir

TASE20%1 | BCHEGEE], €] ©

—80L pure milk
+80L water

left quantity of pure milk after 3 times 1313@If #3k
o 4 4 4
SHEEE F11TT = 400 x —X=—X—
5 5 5
3
= 400 x [i]
5
= 400x0.512 =204.8L
water in final mixture 19% 1 %, SECHFET =
400-204.8 = 195.2L
%  Concentration of milk 17%1{ 1a%se=

Left pure milk [ 4

&
Total mixture E] =0.512

=51.2%
Concentration of water = 100% — 51.2% = 48.8%
2. When different quantity is replaced each time.

. SITASE AT, I TMTEESI T [, ©NTY
400L pure milk 1 ®171%

—40L pure milk +40L water = 10

—40T7 g "WTTTITTI40TT [gashedl =

-1
—50L mix +50L water = ry

—50T17T [gA®. SE+SOLTT [gefl el =

-1
—80L mix +80L water = 5

—8017 [EAE. SB+80LTT [gelhedl =

Left Quantity of pure milk 1" @111 1" @ErEe

= 400><i>< ZXi =252L
10 8 5
water = 400 — 252 = 148L
2nd method :-
Initial Final
10 : 9
8 7
S : 4
400 252
I x1 I x1
400L 252L

CHA&PIQNPUBLICATIDN



3. If from xlitre of liquid A, p litre is withdrawn and
same quantity of liquid B is added. Again from
mixture, q litre mixture is withdrawn and same
quantity of liquid B is added. Again from mixture,
r litre is withdrawn and same quantity of liquid B
is added, then

L 14T GAHTA THHIT AR B1U, & CEIAE- 3T

TEEEAYIBIRT EY, & SO GEaRE. SEIRqIT GAE. 58
©f 810, & CEUA@ITHI TEEEH FTBI®IEE GBI
T EErE. SEE1T GAS B1U, § EEIH @EH T8I T 88
TH ATBIETEE GBI

In final mixture, liquid A is' T7% €1 %, SEEA2ST ATTY

x(x;Pj(x;qj(x;rj .........

If only one process is repeated n times, then liquid

—p) or (1—Bj and
x

x — (liquid A in final

X
A in final mixture is= x(

liquid B in final mixture =
mixture)

Lt st 1w, ®f EnicEl E@t B Bt TE. T6
THEIE TTE. TERYB

TH2ETAT ®

~

= x-TEAE T T, TEEANTAT

4. If x is initial amount of liquid. p is the amount
which is drawn, and this process is repeated n-
times such that the resultant mixture is in the

. a x-pY
ratioa : b then, ——=| ——
a+b X

L 3d @f ree € IesEm pl vy B B [ ©1TE
IR | & ;3@ AT EEE CEE 1 REE |

T, TEa : b1 f 7 SHE] THUESETE &

Alligation (9@’

1. The cost of cheap object is Rs. C/kg and the cost
of dear object is Rs. D/kg. If the mixture of both
object costs Rs. M/kg then

gu nea e 1f € 1=8C € m@aEewmieg e 1f @ 128D
1 T, A1 EEey 9E A 56 B 1AM TR |
Cheap object D-M
Dear object M-C

Cheap (C) Dear(D)
Mixture (M)
D-M M-C
Cheap Dear

Quantity Quantity

B\ Gagan Pratap Sir
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Arithmetic
2. Alligation in population related questions

B YT FAFAde )WTETETE 3T

% increase/decrease
(female)

% increase/decrease
(Male)

N

% increase/decrease
(overall population)

¢ N

Initial number of
males

Initial number of
females

Ex. The population of a town is 6000. If males increase
by 5% and females increase by 9% then population
will become 6500 after 1 year. Find the initial ratio

of males and females?

f1f =erf 1 Fg ®000TTY, J1TFH@ERs%IT 1@l
T AW @ EERO%1 T 1\ TTEN T |11 +6B%] 30T ©
65001 TE &7|,] o=@ | L0 @' et € 19 38/ 38
TR =

1N

< Overall increase in population 1 8¢ E&A{ @1 v&
Increase/*% = 6500 — 6000 = 500

500 50

= — = —20,
6000 “100="¢ %
Male Female
5% 9%
N
50
? %
¢ ™\
9-20 0 _5
6 6
4 20
6 6
1 5

3. Alligation in income related questions:

g Hfaeada @rET@rE’ 3

% increase/decrease

% increase/decrease
in expenditure

in savings
% increase/decrease in income
Expenditure = Saving

Ex. A man spends 75% of his income. If his income is
increased by 20% and expenditure increased by
10%. Then find % change in savings.

fragzramnaef ®75% F98 'y, I1-af 1agred
20%1f Te@TTETTEEL, TTH0%IT Te@uEny wn
TR A Agelf g,
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Ex.

Ex.

3— spends )
75% =7 income Exp: saving =3 : 1
Expenditure Savings
10% x%
N
20%
Y
x—-20 10
3 1
x-20 3 6.
~ 10 1
x—-20=30
x=50%
Alligation in profit loss °f % @r )i TET@TE 37
cost price A cost price B 7.
N
cost price of mixture
Quantity A : Quantity B
Cost price of type A sugar is ¥36 Kg and type B
sugar is 45 Rs/Kg. In what ratio these type of sugar
should be mixed to get a mixture worth 39 Rs. /Kg.
ATH @f 1aenf ' e 177, 133617 Term ' @B A .
f®451F Tewg o @f 170 & a1 sHe TRETEE|
L B TE. sEf ', 133017 vy w,
Type A Type B
36 Rs/Kg 45 Rs/Kg
39 Rs/Kg
45-39 39-36
6 3
2 1
Profit/loss% (A) Profit/Loss% (B) 8
N ’
overall profit/loss%
P
cost price (A) : cost price (B)
First watch is sold at 10% profit and 22¢ watch is
sold at 15% profit and the overall profit on both
the watches is 12% if cost price of first watch is 9
360 Find cost price of second watch ? ’
v [ € ) | 0%IT EERicqaE cem @l aal € )f ®5%
T EERICHE CEUE E 1 WE €)@ u1v E812%11g I
T f w® 1T 133601 T I wE 1T 156
TR,

B\ Gagan Pratap Sir
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Watch 1 Watch 2

10% 15%
12%
3 2—>Ratio of cost price
x120 x120
360 Rs. 240 Rs.

Discount%(A) Discount% (B)

overall discount%

Marked
price B

Marked
price A

Alligation in simple interest °f w1 fig & &
q@TE A

Rate of
Interest % (B)

Rate of
Interest %(A)

Total rate of interest (A+B)

¢ "\
Principal (A) : Principal (B)

10,000 is lent at 5% per annum simple interest
and Rs. xis lent at 10% p.a. If overall rate of interest
is 8% then find value of x.
Z10,000T=% FK 1+366% T FERL I -T@Y, & BT
TEr=,1af | 0% +SET aa-<ey, € ey 117 wike
Taswiwe Eaf erwgeif g

5% 10%

N/
\

2 g 3—> Ratio of principal
‘Lxsooo lxsooo
Rs. 10,000 Rs. 15000

Alligation in Average °u @ fan@m 31

Average 1  Average 2

Total average

¢ "\

1st number 2nd Number

Bowling Average Bowling Average
(till innings A) (till innings B)
N

Total average

wickets . wickets
(till innings A) ° (till innings B)

CHASPIAQN rusLication



10. Alligation in time and distance

Tt fo Fgedmarer” o1

Average speed Average speed
(for part 1) (for part 2)
N
Average speed
(whole journey)

Time

Time .
" (fort part 2)

(for part 1)

11. Speed 1 speed 2
d IA/ )
speed (Avg
i
Time 1 Time 2
Speed= distance
peed= time
Note — Mean value I af frespect ¥f&f U [T@ratio
-g1f s EEwy
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Arithmetic

Partnership ( TR G

Partnership efax gemr

N

compound partnership

L @f 1aEie

simple partnership
ERAEECHIC]

If all partners invest

different capital for

same time period or

same capital for

If all partners invest
their different capitals
for different time period

different time period
L Uid mIEwE 1w
9% 19+e1f /O 1907,

LU geR A v I
I 1A+ iU 19
JTME [, BITT;ITA JUM IV [ @*T6 T
g 19vwif mo 1 f

g 11 serTel arw

Partners efa@gan

Sleeping Partner
B Ta€RE

Active Partner

1, s@WI9EnE
invests money as
well as takes part
in business activity

who only invests money
and does not take part in
business activities.

for which he is paid
salary from the profit.
TaAf BerTef deuE®  f wurterf serTEl dwuy
TEEU TEEL e 1T €F9 e waR IR v B&AiE
THEvTeTEE 9f 9 SHFUTEw
T 1-9A0 BEIRYAST

‘g B{, ® BEW

Profit = Capital x time

P=CxT
o P

T
L

e
Profit = capital x time T0&®=Td 1 x19T

X : Y : Z

Capital C, C, C,

B\ Gagan Pratap Sir

Time T : T : T

Ex.

1 2 : 3
Profit C xT,
Profit/Loss « capital
Profit/Loss o« time
Different amounts in invested in different time
periods
JUMITMAL TASRIERATIL ATMA TTETE 1 'l
A : B
(A xT) (B, xt, +B,xt)
B invests twice, for different periods.
BIAvavMAerll AU 17T B3Eer 76l &

Three partners shared the profit in a business in
the ratio 2 : 5 : 7. They invested their capitals for
3 months, 4 months and 6 months respectively.
What was the ratio of their capitals?

| praETesh 1y IRITm e ®: 5 71T msHetEEs

T, G-T@@E RIS | € @3TTURBIIETRHFI |61 ETRH
w TwEEl 11-3f 1 1f T smEl |, T

Ex.

I : 1I II1
Profit—> 2 S 7
Time—» 3 4 6
Capital—> (2 : > : ij 12
3 4 6
8 : 15: 14

A, B and C invested their capital in the ratio of 2 :
3 : 5. The ratio of months for which A, B and C
invested is 4 : 2 : 3 then. Find the ratio of their
profit?

A, BII®EC SN 12 : 3 : 511 H el eres T8 117 3
TURHE AU TA, BIa®ClsAerT6t | ®-3f T 3@E14 : 2
: 31wy -3f 7o sl ®asEeIgElf R, &

A . B . C
Capital—»> 2 : 3 )
Time— 4 2 . 3
Profit»> 2x4 3%x2 5x3

8 : 6 15
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Arithmetic

< /:< Average (T & 31

Average is defined as the mean value which is equal to the sum of the number of a given set of values
divided by the total number of values present in the set.

i@ foeqiay1 o atemmr@s A aafsuaasx® & 1 sy fofn § Gateaasg® 710wy T
FwenE gf frwgz@ss

1. Sum of the observation = Average X total number of the observation
TR I =TT @R 7T ER

2. Average of two or more numbers/ quantities is called the mean of these numbers, which is given by
WA e fos 17 ecE@EEE 19 @y 1 a@d (631 2| WG ARy 1(WHI AT 2

Sum of all observation
Total no. of all observation

Average (A) =

Example:- Weight of 60 students = 40, 42, 35, 50....
Total weight = 2400kg

2400
Average = 60 - 40 kg/student
3. If the given observation (x) are occuring with certain frequency (A) then,

TFFIALTH | T, T(iFm @I (A)1 f x3zfeliast

Ax +A,x,+...+A x

ESTERTEE X, X, totx
2 n
where A, A,, A,, ...... A are frequencies. /TZWA , A, A, .. ... A T TR
4. If the average of 'n,' numbers is a, and the average of 'n,' numbers is a,, then average of total numbers n,
o nlal i n2a2
and n, is, Average = n, +n,

TH 'n,T WEEH T Wa, ATY n,T TWEH 19 @a, 12338l |1 @@E 19 0,1 TT G T

Ex. If average of 10 numbers is 24 and average of 5 numbers is 15. Find the combined average?
TH 10T BE@E 19 24119051 q_EE 19 @ 151336 ge@di @ @ #eg
) 10x24+5x15 315
Combined average = 10+5 =15 ° 21
5. No.ofdata - n, n, n, n,
Average —a a, a, a,

na, +n,a, +n;n, +n,a,
n, +n,+n, +n,

Net avg/weighted avg —

Ex.
% Class A B C
No. of Students — 9 17 14
Average weight — 53 kg 59 kg 64 kg
9x53+17x59+14x64 2376
Avg.wt. of all class — 9117114 =0 " 59.4

OR, Deviation Method :

Student — 9 17 : 14
Avgwt. — 53 59 64kg
(-6kgx9) O (+Skg x14)

A\ Gagan Pratap Sir CHI\#%P'DNPUBLH;AHON




‘ ) Arithmetic
Let Average weight of all classes T=3 1 WITd¢ 19! @ W7 2= 59 kg

. (—54 + 70)
=59kg+ —

=59 + 0.4 = 59.4 kg

Concept of Deviation ( &7 )feF @ E T 31

Find Average of ) 19{ @ @ @940, 42, 35, 50, 85

Traditional method is to add all the numbers and divide by the number of observations but this method is
lengthy and calculative. To avoid calculation and save time we solve it by concept of deviation.

T, THHT | wREE EfaumR @ | o=y et 1211 &, 15aF®1 ujgad 3@ 129d 30 feg, fag =5
33f faerears fFg |, 1 JHEIT@R fei1 wfew

Step I : Consider any number in the range of these numbers as average.

oy et T aeEdE 1 Tuats Jw usy fai g e

Step II : Find the difference of average from each number (deviation)

vy Al 1 uey fal e I9Ey W@ #@Ld)FT |, |

Step III: Add the deviation and divide it by total number of observations.

U AISREs | TTERETT TR 7 T wet fewene @

Step IV: Add or subtract (according to sign of deviation) the deviation from the average that we considered
to get accurate average.

U AVeREl @ g1 fadRImenFz 1 f s g ww feq f g 1atamm uf feaumw
Example: 40, 42, 35, 50, 85

Deviation: O +2 -5 +10 +45

Let Average = 40

o,
°n

o,
°n

0+2-5+10+45 52
Net deviation )>&N s | @ = = =7 =+10.4

. Actual Average )T ®&h 19{ &= 40 + 10.4 = 50.4
Average of consecutive numbers (H &= ¥H T & & & I

1. The average of 'n' consecutive natural numbers starting from 1 i.e. Average of 1,2,3,....n
11" e fia j'nT) Ty T®E 1 aSEE 19 @ 11,2,3,1 19 @=n

n(n+1)
sumof firstnnaturalno. 2  n+l
n n 2

2. The average of squares of 'n' consecutive natural numbers starting from 1 i.e.

11" FPareffia nTFawaE e 1 wEd o 19 g9
n(n+1)(2n+1)

n+l1)(2n+1
Average of 127 227 327 42, e n2= 6 =] ( )( )
n 6
3. The average of cubes of first 'n' consecutive natural numbers i.e. Average of 13, 23, 33, .... n®

T W nTHFoE TWE w1wEH fgH 19wy w12, 28, 3% ....n% TWL®

_(n(r;l)) _n(n+1)2
T 4

n

|
|

B
+

=

4. The average of first 'n' consecutive even natural numbers i.e. Average of 2, 4, 6,.... 2n =

TE 'NTFHFIE TNITHE G I WY WI2,4,6, ....2n IWL @= =(n+1)

A\ Gagan Pratap Sir CHA&PIDNPUBLICATIDN




Ex.

Ex.

10.

11.

12.

13.

Arithmetic

The average of first 'n' consecutive odd natural numbers i.e. 1, 3, 5, ... (2n- 1) = % =n
T W nTFIOEH WTBE RTEE (W EF ®1,3,5,...2n-1)= — =n
. . . Firstno.+Lastno. at+tn
The average of certain consecutive numbers a, b, c, .... n is 5 =2
‘tigawE gS®Ea, b, c, ....nl IHL @ = 2
Find average of4, 5,6 .............. 20.
4,5,6 . cccccunnnn... 201 IGL @ W@ A
Averame < 1¥20 _ 2% _ o
verage = —— = — =

. . .~ . x(n+1)

The average of 1°t 'n' multiples of certain numbers x ) *1 #e@# ez faTd T @ 39t & = -

Find average of first 10 multiples of 3 V31 22110 T @ 1HtE |® e
First 10 multiples of 3=3, 6,9 ..... 30 931 22 {1014 7 1=3,6,9 ..... 30

2(n+1)(2n+1)

Average of square of 1%t n even number 7)3E| Tnl’ &1 &3 i@ IW{ &=

Average of cube of 15t n even number 7)3E| 1nl @ ®21 g1 19! &= 2n(n+1)?

(2n+1)(2n-1)

Average of square of 15t n odd number 7)3E| [nT& @ &1 i@ 19 &= 3

Average of cube of 15 n odd number 7)3Z| [nid @ &1 91 19{ & =n(2n>1)

Lastoddno. +1

Average of 1 to n odd number 7) 11 fni& & &#=&1 19 &= 5

Lastevenno. + 2
2

Average of 1 to n even number v)11" fnI” 1" 887 IWI &A=

Average speed (T & H 37

1.

Ex.

If A goes from P to Q with speed of xkm/h and returns from Q to P with speed of y km/h, then the average
speed of total journey is

THAIPT fQIT Tdwsawm aw fA@dayg QU fPie 1yiwawm jas e a9 @ssf | 15 19 Gk
3

Total distance

Average speed = Or Average speed =

x+y Total time taken
If a distance is travelled with three different speeds a km/h, b km/h and ¢ km/h, then Average speed of
3abc
i =——————km/h
total journey ab+bo+ca /
TH L TTG T W GEG | 1 T al % & ,IHEG bl F A AR G I H AW T A% e I 15® 9§ aeE =

3abc
ab +bc +ca
A particular distance is travelled with 2 km/hr, 3 km/hr and 4 km/hr. Find average speed of the whole
journey.
e THSNTHAF ITES I F IR AU AT F IR [ ITE JAWISCASH I 9L GadE, @ FeS

m/h
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Average age (T & & 9@

1.

Ex.

Sol.

3x2x3x4 _E
2x3+3x4+4x2 26

Average speed =

= Ekm/hr
13

't' years before, the average age of N members of
a family was 'T' years. If during this period 'n'

children increased in the family but average age

(present) remains same, then.

Present age of n children = n.T — N.t

't TeEl B TeM W NI o=@ E guRI T 3 19
THIT 1Y HTER WabnTe= feafega gl @aR TR =
AR ke S

niv=# TS TERI=n.T - N.t

If in the group of N persons, a new person comes

at the place of a person of 'T' years, so that average

age, increase by 't' years

TFNTHFES [ saa@' T 3 fEFu fEgisme | <X
FHRI W@ I A @URT 11 1 Teamae 2

Then, the age of the new person )FHG, 1 FHU
FEA=T + N.t

If the average age decrease by 't' years after entry
of new person, then the age of the new person = T
- N.t

TH, UREHY M fewmal @Rt 1 wefTawes
of UFFY JEEI=T- N.t

The average age of a group of 8 people increase by

2.5 years when a new person replaces one of them
whose age is 65 years. Find the age of new person.

8T fo 17 9@ 9L @ERI2.5M_IeaA w7 eTe, 9f)|

“fe TEFBHE  JURI65T 3T TEY IS | SAKHY
@y PRy JER] W AN
Here, N=8

T=65

t=2.5

.. Age of new person= T + N.t

=65 + (8 x 2.5) = 85 years
The average age of a group of N students is 'T'
years. If 'n' students join, the average age of the
group increases by 't' years, then Average age of

N
new students=T+ (E + 1)"

Ne@d fo 7 5@ T @uRITT_$e98H n' Tt W>EH|
e d@ L @RI AT I, 1T T
e A N

JE @ERT = T+(;+ ljt

If the average age of the group decreases by 't'
years, then Average age of new students

TH W@ UL @RI T (T wdaEl) urEH |

% 9%y

B\ Gagan Pratap Sir

Arithmetic

=T+(E+1jt
n

If the average age (height) of 'n' persons is x year
(cms) and from them 'm' persons went out whose
average age (height) is 'y’ years (cms) and same
number of persons joined whose average age
(height) is 'Z' years (cms) then what is the average
age (height) of n persons ?

TH N TRFEE U GURT)/ G AT_T(cms) T8 qz, 98
TmTEwaE | fH e @wR)/ 9% 'y 1T (cms)
NEQeE Fe FFsTH| 12079, UL GEURT)/ 9T 'Z
1T (cms)I TS I KFEH 1L GHRT )/ GTH I 35

m(y-z
. Average age = {x —¥}years(cms)

If in a group, one member is replaced by a new
members, then.

THE | oFAaR T T® o T feE 1HRITwEEs
e

Age of new member = (age of replaced member) £
xn
LU TR ORISR EEE TRl JERA £ m
where, x = increase (+) or decrease (-) in average
n = Number of members.

qT@ A =THL @I @ (+)1TT 1 (-)

ni=l T&H | #€_™

If a new member is added in a group then.

age (or income) of added member = Average age
(or income) *+ x (n + 1).

gaq® Jaeras $ <0 TR A T TN

TEETT TR JURN)IITEA =TT GHRT)IATEA + x
(n+1).

where x = increase (+) or decrease (-) in average
age (or income)

n = Number of members.

ATHd =T @HRT A GRS F @ (+)13T &)1 ()

ni=1 T&H | #€_™

If a member leaves the group, then income (or
age) of left member = Average income (or age) *
x(n-1)

TH B TR T ERAIE e A TR JTHET)
TRE =19 GHET )W IR+ x (n - 1)

where, x = increase (+) or decrease (-) in average
income (or age)

n = Number of members.

ATH A =19 @R )T AR a6 &l (+)13T <17 ()
=T T&=H 1 'E™

If in any series having common difference 'd' and
Average 'k', 'x numbers are added in forward or
backward, then

CHASPIQN ysLication



CAE TR W wewd J TUw

TE . TUH T IEEd 2R gk FewT afgwt

g YT T wsRIAERE

: xd
New Average U, 1 9{ &= k 5

In series of even or odd having Average "k", when
we add "x' number in forward or backward, Then

TH @k 23c FERF
zaaEl fg TvspEf fx weemdke

New Average U, S1H{ &=k +x

In series of natural number having Average "k",

when we add "x' number in forward or backward,
Then

kL g1 % 1 wwd® % ] Tuatewmaaf
g IIxef 'y eRemEAIRIE
New Average T, 316! @=Kk + x/2

If average of n observations is a but the average
becomes b when one observation is eliminated,
then value of eliminated observation = n(a-b)+b

THn TR T Ta AmEIHe TRI FHEwE T
FIARIT L @b TAAWTFFEBE TR I I T=n(a-
b)+b

If average of n observations is a but the average

becomes b when a new observation is added, then
value of added observation = n(b-a) + b

TH N TRE 1T Ga HAsmEIH e 7RI FOWSWAIT T
FEAAR TG @b AT AT A 1 LTI TRT I

=n(b-a) +b

We have n observations out of which some
observations (a,, a,, a,....) are replaced by some
other new observations and in this way, if the

average increase or decreases by b, then value of
new observations

TR Tn TR IEH af ek ®a, a,a,...) T
‘o] TR W TEE  HRITARIB AT [THRSI TR E

gigatb JT@ng IV FifARIE TR 19

=atmnb

Where/7<%a=a +a,+a,+....

Note: In this formula, the signs of '+' and '-' depend

upon the increment or decrement in the average

TT AGEH G IV BRI GIH @G IV 9 FR
w3

Mathematical operation performed on each

observation results in same effect on the average.

TRl TR JAWdREE Bhel THL Bl o TR 133 e

Related to numbers (Td & & ¥ )

1.

If there are 3 natural numbers and average of any
two number when added with third number gives
a, b, c. Then natural numbers.

THI3 TR T e gus o wwd fate e g
| TR AR TR S TRE SRR asEa, b B® e @

B\ Gagan Pratap Sir
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Arithmetic

. a+b+c
Sum of number ) ®1 ITHd = ( 5 j

=k

First number )31 1, 9@ = 2a-k

Second number )¥@®W, ¥ = 2b -k

Third number )& W, Y& = 2¢c -k

If the average of m numbers is x and out of these
'm' numbers the average of n numbers is y. (or

vice versa) then the average of remaining
numbers will be

TH mI EEE T AT FQE T'm'T ss@Eat fn
T > as@® T

ESERCCR Y

(i) Average of remaining numbers )3{1 ®I®EH T

T e = Y (if m > n)
m-n

(ii) Average of remaining numbers )31 ®®HH T
g1 &
ny —mx
St (if n > m)
n—-m

If from (n + 1) numbers, the average of first n
numbers is 'F' and the average of last n numbers
is 'L', and the first number is 'f' and the last
number 'l then
TH(n+ 1)T REH 71 Wnl’ RE@H 19 @ F1IIQIEE
nl &SEE T @'LTBVIE | &I THudE &§83']
kel
f-Il=nF-1)
If the average of 'n' observations is 'x' and from
these the average of 1st 'm' observation is 'y’ and
the average of last 'm' observations is 'z then
TR MTHE I, ® v @ g 9 feE f'm'
HIE, 1 I @ YT I ' mTH 1, §IEi e
'Zraref
mt™ observation = m(y + 2z) — nx
(m + 1) observation = nx— m(y + 2

When data is misread (5 *So®IH ) SRR& = RE

1.

If average of n numbers is m but later on it was

found that a number 'a' was misread as 'b'. The

correct average will be

THInT EREE IHL @m 2| i, 1+ TR SKIATIIR 12

"Ee'aT FA1 T O TsHREIIART WL THL @R

(a-b)

n

If the average of n numbers is m but later on it

was found that two numbers a and b misread as p

and qg.

THFINT ESFH I @mIT | fr, T+ETERTSR/ITRIIR T8

" EEREAI AW bl ¥l B fpiEy qf 3HFF IV AT

(a+b-p-q)
n

=m+

The correct average ) 2JEY T= m+

CHASPIQN ysLication



Arithmetic

Miscellaneous (\ ﬁ?@ A

1. If the average of n students in a class is a, where
average of passed students is x and average of
failed students is y, then

TFE | WIth F HEE I Ga THIHE T TH TR
I @x9QY. 3 TF wEE 19 @y qaf

Number of students passed/< % & #&# | @1
n(a-y)

" (x-y)
2. Bowling Average )TEr# 191 & =
Total runs given
Total wickets taken
3. Batting Average )d{ @ ¢ | fd &=
Total runs scored

Total number of innings played
% Total runs = Bowling average x Wickets

A _ . N
TR T=TTET T @ x F E With Detailed Solution & Smart Tricks
Or B
. . SSC CGL Tier 1-Tier 2, SSC CPO,
Bowling Bowling PEnE ]
Average (1) Average (2) SSC CHSL, SSC MTS Selection Post
BN e

Total average

Wicket (1) Wicket (2)

CHAurPinN

.a) @_ B s o
CH,\’,’%.DN G Bilingual

Complete

CLASSNOTES

‘ithmetic = m oPO, CHELIC08

Useful For and Oﬂmr Competitive Exams

CET, SSC, CGL, CPO, CHSL, CDS and Other Competitive Exams

Previous Year Papers _
2010 to 2021-22

Gagan Pratap Sir
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Arithmetic

Time & Work (T4 ®/ & &

)

Total work = time X efficiency

IT E=T AR X

Efficiency « total work (When time is constant)
TR ol 1T ') SRIFY TH

>  Efficiency/™&% o« wages /7% o Time /) 734

» For same time period wages o efficiency
T SRIHTHRT T o I EE o] e

» For different time period wages o« work done
G dEFI a1 ]I FHT fFATRTIF AT &

1. If M, men finish W, work in D, days, working T,
time each day and M, men finish W, work in D,
days, working T, time each day then
THM 1R IW T & ¥D 1% Fafem wfewm=f 19 1T,
TR ' WESHHUMTEIWT ' D 1% #0f Twe

W 1R 1T, W W
MD,T, = M,D,T,
wl W2

Ex. 5 men can finish a work in 10 days working 8
hours each day. How many men will be needed to
finish the same work in 5 days working 4 hours
each day?

S5rg¥ae 1w {resg 179 w1 T f101% EEkew
q dluvesg 415 ' U fe 1w 5rg dabew
uf feusefEEEd 19t @iz

5x10x8=mx5x4

m = 20

2. If A completes a piece of work in 'xX days and B
completes the same work in 'y' days, then.
THATE 1 ' Tx1E S wEyBic ] & 1
'y EEERE WS

1
Work done by A in 1 day =
AT (W1 % T9BH IIAIY &
1
Work done by Bin 1 day = g
BTl (W 11 T9BF ITTY €A
Work d byAandBin 1d e ]
- Workdone by Aand Bin 1day =+ ==
B\ Gagan Pratap Sir

Ex.

Ex.

ATHU Bl (W 11% T9FH I T®T &

. Total time taken to complete the work by A and

_| Xy
B both = X+y

AT B EE@ ® fem ufefwzaasy 11 W]

If A completes a piece of work in 20 days and B
completes the same work in 30 days. If they work
together then in how many days can they finish
the total work?

THIATe 1 @ (201% EFs® wWIA9YBIT 1 @ 1
301% $afe® wadigHIfe T 27 w1 wemef1f
w fwefg tatem T w1
Work done by A and B in 1 day
ATHU Bl (W 115 T9EH 3T AT &

_ 1 N 1 243

20 30 60

Total time taken to complete the work by A and B
20x30

together = 50430 12 days

If A can do a work in 'x' days. B can do the same
work in 'y' days, C can do the same work in 'Z
days then, total time taken by A, B and C to
complete the work together

THAIS 1 & TXTHFEWE T WEB |W1 & 1
'Yy1® $a8 @ WIFCIT | & (21 WA T =
3IEA, I BEUCI (WA U & Yom ulafna

) _ 1 _ Xyz
= =
G111 xy+yztax
X Yy z

If A can do a work in 20 days, B can do the same
work in 12 days. C can do the same work in 15
days then in how many days will taken by A, B, C
to complete the work together?

IHFATE | ' 201% 88 @ WFEBIT 1 & 1
121 ¥ @ WECIc ] & 15 W @ =
AEA,B,C | w1 ' fem yfabw e feg 11 966

. 1
Time = 771

20 12 15
_ 20x12x15
20x12+12x15+15%x20

CHASPIQN ysLication
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Ex.

Ex.

If A can finish % part of the work in D days.
Then, total time taken to finish the work by A

=£><Ddays
m

THAIR | & T TRADE M T SAAHIS

Al(@ ' Tem glafiaw i1 w=ie0 %

4
Rahul can finish 5 th part of the work in 20 days.

In how many days he will complete the work?

WIT W IR E e weWta ® §
w g g tatem wg

.. Time taken to complete the work

— X

2 20 = 25 days

If A and B can do a work in 'x days B and C can do
the same work in 'y' days. C and A can do the
same work in 'z' days. Then total time taken,

2
(1 1 1j
X Yy z
2xyz
Xy +yz + zx

THATIEBI® | & Tx1% €98 ¢ e BIaw
cre 1 @ Tytx 98 T EHECIHUAT W1 '\ T
'Z1% € @  WEATIA, BIgQCle T X3¢ 1 & ¥

g g datem w) @ iE

when A, B and C work together = OR

days

%

If A and B can do a work in 20 days, B and C can do
the same work in 10 days. C and A can do the
same work in 60 days then in how many time will
taken by A, B, C to complete the work together?
THATHUBIe 1 & ¥201% ¥98 @ EeweBIaQC
T o' florx @B T EECIEUAT {1 ' T
601% 9 @ ElwefA, B, C1 @l U '@ U faf

® e T w1 dhig
Ti ken = 2
ime taken = 1 i

20

1
b=

10 60

2x20x10x%x 60
20%x10+10x60+60x20
If A alone can do a certain work in 'x' days and A
and B together can do the same work in 'y' days

= 12 days

then B alone can do the same work in

B\ Gagan Pratap Sir

Ex.

Ex.

Ex.

) ) Ari\thmetic
THAE 13% | & g &8 T WATWATHT

Bl U< ] & Tyt B @ B 130,
w feefgx e @ w@g

Xy
= (x yjdays

If A can do a work in 8 days and A + B together can

do the same work in 5 days. Then B alone can do

the work in how many days?

THATE | @ 8% H T WAHYA+BIHI T
© g @ foik ®WB U ElweBiw i1 wm €
wefx $9h @ @33

Time taken by B alone

8x5 _ 40
T 8-5 3 9%¥s
If food is available for 'x' days for 'A' men at a
certain place and after 'y’ days 'B' men join, then
the remaining food will serve total men for
THL THBITERY 1WA W fFerx & § o orwd
A TI1I9EW Y1 @ Tem B3 T3%H| 12 gT ).
w111 3% Wk T T 13 A

Required time )T138 1 @54

If food is available for 60 days for 35 men. After 15

days 10 new men join, then remaining food will

serve total men for?

TH 3STHERH The1601% © b umf 1031 ¥12915

% @ frw 107 o3k T T easRmE, 1 13 W
faustfx 131 fig

35(60-15)
35+10

If A men or B boys or C women can do a certain

work in 'x days then A, men B, boys and C, women

can do the same work in

THFATE IIBT e feACTa®1 I | & a1 Faf
T EHEfA 13 IB 1w feuC 19 ¥ T wwef

® el U €3y

Required time = = 35 days

q X
Tlmetaken—m
A B C

16 men or 21 women or 18 children can complete
a work in 93 days. In how many days 32 men, 35
women and 27 children working together complete

the whole work?

1613 I3T2 11981 RET 181e=sfe 1 & o31% Ehfem
T @e93213% BasTTE ey 27w 71T |
u fof w1 ¥ fo tatem wHEE
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93 93
Time taken = 35 35 57 ~ 31— 18 days
+ "4 —

16 21 18 6

9. The comparison of rate of work done is called
efficiency of doing work.
Efficiency (E) m
FHedel ® T 8,7 ' uf T 2w
T (E)
k
E :E :E, =L:L:L, E=—or,ED=kor,ED, =
Dl D2 D3 D
E,D,

Ex. 3 persons can complete the work in 3 days, 4 days,
5 days respectively. Find ratio of their efficiency?
IHEFUL T € (has(g3Isg 341K I5TK 1ab® T €
gt THE 19 9@ W HSE
Persons — A B C
Time - 3 4 S

' 1 1 1
Efficiency — 3 2 : g X 60 (LCM)
20 15 : 12

Ex. A can do a work in 6 days and B can do the same
work in 5 days if they work together and the total
salary is ¥550 then find the shear of both.

ATE 1 w1 ferx 8B @ dawgBIc 7 @ 15
% $m0 @ dAsFIfe 1727 W wEarwm I
550133 @ THET ©W H

_ 5
A= (5+6) x550 =250

_9
B= (5+6) x550 =3300

11. If A can do a work in 'x' days and B is R% more

efficient than A then 'B' alone will do the same
100

work in x m days

THATE | ' (xTg ®H T WATUBIAT [, T

TFRY%ITH 1 30 1AW BTE T3¢ 1 ®w fx

% Ef oS

Ex. A can doaworkin 10 days. B is 20% more efficient
than A. Then B alone do the same work in?

AT 1 w1 F101% Wl §  @EBIAT [, T9ER0%
R 1 e BiE (feefs b w1 w g
. 100
B alone willdo =10 x 100+ 20
_ 10 x 100
- 120
B\ Gagan Pratap Sir

12.

13.

14.

Ex.

o,
°n

o,
°n

°,
0.0

Arithmetic

=3 days

A can do a work in 'm' days and B can do the same
work in 'n' days. If they work together and total
wages is R, then.

A% ] w f'mTEg B T wAEEBIT 7 @ T
nTE @l T @IEsHFIfe 17 X7 W wiwmw
TB1RIZIEH

n

Part of AGeA T&EE @= xR

(m+n)

m

Part of BgeB T&H& T = xR

(m+n)
If A, B and C finish the work in m, n and p days
respectively and they receive the total wages R,
then the ratio of their wages is

IHFA, BIAUCT & Im, nT9Up % W TWaax
'l | T RITEE T da e, e 19 oHE e
1

11
m n p

If A working alone takes x days more than A & B

and B working alone takes y days more than A &
B. Then the number of days taken by A & B

working together to finish a job = /xy days.

THATE T & weuarauBr fag 9% 11 @eg
Big f & wfeuArg@Br fyi% 19% 11 @e9efA
qUBI(We T X1 ' fom yfeB g flafg € 7 &3

1% 135

If A working alone takes 4 days more than A and
B and B working alone takes 9 days more than A
and B working together. Then the number of days
taken by A and B working together to finish a job?

THAE 11 & weuAguBr f41% 194 11 @AEW
B 1f & wfevargapr fe 1711 @ uf forg
% 11 IS ATTU B (WHI Te 1T & fom uf
e & g 11 7d 2y
.. Time taken by A and B together

ATHUBI (W2 T XIHZAAEY &

= J4x9 =6 days
Wages /7% o« work done/h SIdsT &
Work done/< <7 57 ®1 o« Number of persons
involved/ FF @ HEBEE | ©L
Work donel = Number of persons x efficiency x

=

time period
FRMA = FWHERBEH | GIx FoEx 199y
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Arithmetic

< /': {

Pipe & Cistern (T )samE 21

Amount of water released or filled = Rate x time.
TEEIUI I T AR T TTH =TT XTI 5]

1. Two taps 'A' and 'B' can fill a tank in 'x hours and
'y’ hours respectively. If both the taps are opened
together, then how much time it will take to fill
the tank?

T I TATEQ'BTY 184 Theasig T qEaq 'y FE ey
GASH G E | ¢ T2 1 174 18RIVl ey €
T faber 1 =1 g

Required time = [ﬂ] hrs
xty

2. Two taps 'A’ and 'B' can empty a tank in 'x' hours
and 'y hours respectively. If both the taps are
opened together, then time taken to empty the

: [ e
tank will be Required time = x+y
I TATE BT 12U TR Ieq yT gate 1
T WHREHE E 112 T X3¢] fAddasfeu) v,

T fafn @@=t 143
3. Ifxy z.ccen..... all taps are opened together then,
the time required to fill/empty the tank will be:
THEX, Yy Zyeeeeennnnnn T w112 T X3ey fAefeasfea) €
g few 1 gfatn g f1a v s=iedis
Lalole -
X Yy z T

where T, is the required time.
FTHII R, & a81H
Note: Positive result shows that the tank is filling
and Negative result shows that the tank is getting
empty.
T o, & 138 WIG®AAF 189 T E AT H T
WG FH Y 1Y A €13

4. If a pipe fills a tank in 'xX hours but it takes 't'
more hours to fill it due to leakage in tank. If tank
is filled completely, then in how many hours it
will be empty? [due to leakage outlet]

TH 1eAF 18] X1 H TR |, 15y 9B ¥

f e fog fabtTs8a® 11 TETaHITY | SH BRI
Jegefiaiw g abcn jefaeag. | 119cs &1
B

Required time= M

B\ Gagan Pratap Sir

188

Ex. If a pipe fills a tank in 20 hours but it takes 4
hours more to fill it due to leakage in the tank. If
the tank is filled completely, then in how many
hours it will be empty?

THe 13W3AE 1791 F2071 e aBRa <l | &, 18 96 ¥
f e fog fatr ggias 11 TECHIH e 9= 188
" fagawr et o w T foEfafe v jefaeag
20 % (20 +4)
4
S x 24 = 120 hours

Required time

5. A tap 'A' can fill a tank in 'xX' hours and 'B' can
empty the tank in 'y’ hours. Then (a) time taken
to fill the tank

¢ T IT'ATe T84 TxTgEfatmy =|aaq'B1gy ] ¥
'y FEEERY ] T W (a)izyT fag fabti g fiux
K

when both are opened )7+ *f ®Wed f 9w 29

= [_xy J X<y
y—-x
(b) time taken to empty the tank

7] fou 1 gfaln @ s-
when both are opened 77 1 # 4 faed 24

:[_xy J:y<x
xX-y

eg.— (a) Tap A can fill the tank in 10 hours and
tap B can empty it in 15 hours. Find the taken to
fill the tank.

b —
A B
10 15

30
Time taken to fill the tank =ﬁ = 30 hours

Alternatively:-

: 10x15 10x15
~15-10 5
= 30 hours

Tap A can fill the tank in 15 hours and Tap B can
empty it in 10 hours. Find time taken to empty
the tank.

Time taken to fill the tank

(®)

CHASPIQN ysLication



+ —
A B

15 10
+2\ /23

30
Time taken to empty the tank =71 " 30 hours

Alternatively:-
‘ 15x10 150
Time taken to empty the tank = 5-10 5
= 30 hours

6. Two taps A and B can fill a tank in x hours and y
hours respectively. If both the pipes are opened
together, then the time after which pipe B should
be closed so that the tank is full in t hours

[ I TATUBIe T84 (@ maqy swatmy o
JgEH T Eemal To T AITHIHITR I B om3td
FTf sirm g QIS 2T 1Tt T8 TR TR

Required time 79138 1 @&l = [y (1 — iﬂ hours
x
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Arithmetic

< /"< Time, Speed & Distance (Td SFEER U )31 >

Time— Time is a fundamental physical quantity which
defines the sequence and duration of events and
it is denoted by 'T'

Td o7 S81e 198 TR TR ATTE W g 5
U w1 TommFd Waaqt {'TT(WHIHEF T
RiEEE

> Distance— The length of space between two points
is considered the distance and it is denoted by 'D'
> TWwRdmd fez1ry1 J1we fegay 19 @ En
T DT (WMFHFIFEF T AT A

> Speed— Speed is defined as the distance travelled
in unit time and it is denoted by 'S'.
q o1TER T © Seiabst auT e TiemRe
FAARIATAT {'ST(WHTITE 5

+ Distance =D, Speed =S, Time =T

D

D-sxT,s=2,1-2
B o S

1km 1000m 5

lkm/hr = 1Hr - 3600sec Em/sec

5
lkm/hr = 18 m/sec

18
1m/sec= gkm/hr.

Case-I:If D = constant
D=ST =8ST =S]T,
.S, T,

1%
sz Tl
<«— 720 km—>
A—> <B
S,=60 km/h S,=90 km/h
D = Constant

720
= ——=12Hr.
£ 60

720
= —— = 8Hr.
= 90

Speed —»2:3
Time — 3 : 2

Case-II: If time constant D o« S
D =S T

T

—_

o|w Y
[}
wln 7

2

B\ Gagan Pratap Sir

Proof:- S,
 ——

O
w\/

Diff. of time = At
Diff. of speed = S, ~ S,/S,~S = AS

sl SQ

. D [SZ_S‘}M

D D:At

S;S,

& x At

S, ~S,

Case-III: If speed constant D o« T
D, = ST,
D, = ST,
& = L
D2 T2

% If A and B starts walking towards each other. After
meeting each other. A covered his remaining
distance in t, time and B covered his remaining
distance in t, time. Then ratio of their speed is
IHFATTMBIe 1Taq Eqs |, | adeaqer atm, T
TEFATHY T Tt ik @A HyBIEy,
s €t srafen wadeEy  qwE 1Y eRd

D=

If they meet after 't' hours then t = /t;-t,

THT Tt o Temr s Eopeft =

A and B started their journey from X to Y and Y to

X respectively. After crossing each other A and B

completed the remaining part of their journey in

4h and 9h respectively. If the speed of B is 60 km/

h then speed (in km/h) of A is:

ATEUB] fenwxr fyragyr fXie 193 js@sar &
o 1%ad fem yf frwmArmwBl fayg s sHvw

FEEA T AW O1 Bl TEE & SHSH BT 1798 60T o TR
AVAT TH )F 9 TR TH 25

Ex.

S 9

S, _3

A
S, V4 60 2
SA

= 90 km/h

CHASPIAQN rusLication



Relative speed (T WIsH 31

1.

When the two objects travel in same direction:-

T Bem 121 HUTEE | BI38
R —30km/hr.

lsd — 70 km/hr.

Relative speed ) ®f1 @& = 70 — 30 = 40km/hr.

-.Distance between man & bus in one hr. will be
40 km.
Relative speed = diff of speeds

qEE U Y 1 fegre 198 atB2Is 9,15 <@ &

‘el dE=TdE I9E

When two objects travel in opposite direction:-
F T B HR T FUSE | TTH

K30 km/hr 70 km/hre ]

Relative speed ) ©Hl d¥% — 30+70 = 100 km/hr.

Relative speed ( T =is  21= sum of both speeds.
(B & o T

When train passes (3 YHEHST TRE

1.

When train passes a pole or stationary man

3 TRIBT T §H TR oA DU TR
S—> S—>
I o e

Distance covered will be equal to length of train

1 ARl | WS ey e,
L

~ s
T = crossing time )@ Tf T =89
When train passes a bridge/platform.

3 YRIFSER ge) UoRel THYU FRE

S—>
I o

distance covered will be equal to length of train +
length of bridge/platform.

A =gl1 J| we+H13A w Bewen 71w frmeu
=8
_ Ly +Ly
S
T= Crossing time )3®@ 3f T «g=

When a train pases another train in opposite
direction

qeTe TR FME@ IV IR elT Forg w2
S—> <«S,
LU W O

distance covered )&

T

TTEEE = L +L,

L, +L,
TS, +S,

Distance Covered
Relative Speed

B\ Gagan Pratap Sir

Arithmetic
When a train passes another train in same

direction.
qeTe T1gI1T TR IERAUgl o Wi
Sl_> slow SQ9
e e
_L, +L, DistanceCovered
S,-S, ~ Relative Speed

When a train passes a person sitting in another
moving train

Fe1e TEIITAWE | TElatesiEE fom gAw?

S—> S—>
boto ooroo
— Ll Ll
Relative Speed ~ S, - S,

T

Average speed (T & &H 31

1.

Ex.

If a man travels different distances d , d,, d, .....
and so on in different time t, t,, t, respectively
then,

TH L THRHUY| TEH | EA,, d,, d, ... THYT JTE

FIGE | q1 a=It, t,, t]TRDEET WITE

total travelled distance
total time taken in
travelling distance

Average speed T T @ T =

_d, +d,+d; +...
t +ty +ty +...
If a man travels different distances d , d,, d, .....

and so on with different speeds s, s
respectively then,

TH L THRHUY| TEH | AEA,, d,, d, ... THYT JTE
| qEF | q1 99 FEs |, s, 5,1 (5@ WIEB

27

Average speed T T @ T =

A car travels 15 km, 20 km, 30 km and 12 km at
speeds of 20 km/hr, 30 km/hr, 40 km/hr and 30
km /hr respectively. Find the average speed of the
car in the total journey.

e 1 WFHFBWL5 FF,3201% 9,330TF 9]qQ 121F 9]
T {201 % 95388 301 & 9,056 401 & o090 99 30
FATHN 1307 f&1 e I Esel @ 9 @d.

RN |
77 77
Average speed =15 30 30 12 =%><30
e SR P
20 30 40 30
=30km/h

If a distance is divided into n equal parts each
travelled with different speeds, then,

CHASPIQN ysLication



Ex.

THL 1T Il TR TR A G S YA IR 1 T
| qeq | aiqeE fesw gef

n

Average speed T 91 @ T =
1 1 1 1
—t—t+—+—
S, S, S, S,

where n number of equal parts s, s,, s, ......... S,
are speeds.
AT TWYRAE | HRAS, S, Sy, cennnnnn s Td9HH

If a bus travels from A to B with the speed of x
km/h and returns from B to A with the speed of y

2x;
km/h, then the average speed will be [ X +‘ny

THIe 1¢ TAT BB IdF I a8 e Waax
BT fAT® Ty a e a9 I ©1 19weaufal gae

E_Qﬁ;

A person travels from a station A to station B at a
uniform speed of 60 km/h and returns to A at a
uniform speed of 84 km/h. His average speed for
the entire journey is:

¢ TRFY®H TAT TR TBI® 1601 a0 12 T &3
T e WU s4IF IR 1 S 1ddE fI I 1A

M| BN IH fFeic O @THIG
2x60x84
Average speed = 84160 70 km/h
Alternatively:-

Let D = 420 km (L.C.M of 84 and 60)
420+420 840

Average speed = 250 400 517" 70 km/h
74_7
84 60

Speed increase/decrease (

If an object increases/decreases its speed from x
km/hr to y km/hr. to cover a distance in t, hours
in place of t, hours then (Here (t, -t ) will be given).
TH B EIHY 9 DA G (v QiR O T
Terewes e s ey ientismaben gf fae
)TTH(t, — t,)T BT RTES

Xy
(Diff. of x and y)

Distance = X (Change in time)

or,

Distance = £ off ipeeds | (Change in time)
Diff. in Speeds

If an object travels certain distance with the speed

? 2

B

destination 't' hours before or after, then the time

of its original speed and reaches its

B\ Gagan Pratap Sir

Arithmetic
taken by object travelling at original speed is

TH T WY JAETHE

e uay faex1 't 98 e fay e atpiewiaaft v
(Wamdw femw giabpzaasy ==

A
(Diff. of A and B)
If a man travels at the speed of s, he reaches his
destination t, late while he reaches t, before when

he travels at s, speed, then the distance between
the two places is

THL THHMs,T 7@ e wadIEll auy faexRit,
i feRgmarasew ot e febgmarasias,y a®
‘e wlsEfE Ry @ frzr e

(syxs,)x(t, +t,)
S, =8

IGE BRI O TRC RS K

Time = x time (in hour)

Distance =

Some important points (- mﬁiﬁ- T E st

1.

Formula to calculate the no. of rounds.

Circular Distance = (circumference) x No of
rounds,

T W :T)FHAXITS W 1 E_T

D=2nrxn

If any one overtakes or follows another, then time
taken to catch

gag F* | faiwlizvsepy mawc fa gfad
" SRTI &

_ distance between them

Relative speed
or, meeting time )#|_ { T @g=

_ (Speed of Ist traveller) x time
- (Diff. of speeds)

Total travelled distance to catch the thief )3 ¥
g gl e o 1T

_ (Product of speeds) x time

- (Diff. of speeds)

Formula to calculate the no. of poles,

qEEH 1 ERI I TX

Distance Ta@# | 8O = (n - 1)x
where n = No. of poles.

x = distance between consecutive two poles.

x| T aed fe31 TS
1
If a man covers p part of Journey at u km/h,

1 1
gpart at vkm/h and p part at w km/hr and so

on, then his average speed for the whole journey
will be

CHASPIQN ysLication



TH L THRFUG JSH T THAIUTH 9,050 JdE 8§

TEAIVIH S Jq9E (99 - TWATwIh 9 U Jq9d |
T WAIgE T faHert 9 WddE T,
1
1 1 1
—+——+—+....

xu yv zw

Let 'a' metre long train is travelling with the speed
'X m/s and 'b' metre long train is travelling with
the speed 'y’ m/s in the opposite direction on
parallel path. Then, time taken by the trains to
cross each other

W AAFKT'ATIEY 9J8I1'x m/sT JaE e qe,
ATW'bTIE | U1 W W ST HAEFATHY m/
s JdHE fem qE iyl f@e 1Tad fem gf
sB g f1av =g

(a+bj
= seconds
X+y

If a train crosses a standing man/a pole in 't ' sec
time and crosses 'P' meter long platform in 't,’ sec

Pxt,
time, then length of the train = (t
2

_tl)
TH A T JewEEswew T W ek
WA e W PTaeq | wig €ewen Tt,7 T\ "=rken

W BT U aEhR

If two trains of (same lengths) are coming from
same direction and cross a man in t, and t,
seconds, then time taken by both the trains to

1S

2 x Product of time
Diff. of time

cross each other =

TH) W oA Y TR 12169 faIE 1°my
e 1HEE) framty fwatey wrianlalEy aewd
(W ¢ 1AW W erw qi g g g0 " @g

If two trains of same length are coming from
opposite directions and cross a man in t, seconds
and t, seconds then time taken by both trains to

2 x Product of time

cross each other =g e

TH [T 6 g PR E W E farE iy e
gy 1 fwagtl fwaten i Eiaw

B\ Gagan Pratap Sir

10.

11.

12.

Arithmetic
e Tead fom@ U faBmsIasy &al

If a train of length I m passes a bridge/ platform of
'x m in t, sec, then the time taken by the same
train to cross another bridge/platform of length
'y mis,

I+
Time taken = (_l y}ﬁ
+x

THROTFAI & 2 TgiTxraEy R w feww 7 fw
afey wgdgEc TRl (W s yTaR et = Ean

fomm gfalg Ty a=is

From stations A and B, two trains start travelling
towards each other at speeds a and b, respectively.
When they meet each other, it was found that one
train covers distance d more than that of another
train. The distance between stations A and B is
given as

wh FATTU Bl B gl Bpes@araq bl JaaE fe 1Tad
JERI gIsEr wyeaetfe erod e deasf

TASEITAFR 1L TEIEauelt &, I9I9F 1T
Wl SH®Ey BATTIY BT fe31 1T@s 171 WEIaw

= (ztgjxd

Excluding stoppage, the average speed of a train

is u and with stoppage its average speed is v. Then,

the stoppage time per hour

sT@ T frde @e TgT T @adEureausT® 1 f X

T IElgdEvIIEHg T g = T 1 S’

_ Diff. between their average speed
Speed without stoppage

u-—-v

u

Withu >vandu, v+0

A train covers a distance between stations A and
B in time t . If the speed is changed by S then the
time taken to cover the same distance is t,. Then
the distance (D) between A and B is given by

e TEiT®by BATHEBT fy31 T 1 s=iabEn @
IqcHadE IST fex 1wsyaesf yiegeEr gfah g f
TV T I ISHSTATEEBT T2 31 1560 (D)1 (WE7%
3

D=S tits or (S—jtltz,
t, —t, t'

Where 't' : change in the time taken
ATHLTEF 2 de SR aEH] B
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Arithmetic

(T

Boat & Stream (T #sag Ut

Speed of
men (boat)

\"C---- >
STiitoroe> \ >
—> Sail direction
y
Downstream Speed of
current

Speed of
men (boat)

<. -
—> Sail direction

y
Upstream Speed of
current
(xty)
A ; Distance ; B
(x-y)

1. Speed of boat in still water = xkm /hr
@A 198 ¥1 9% =Txkm/hr
Speed of current/stream = ykm/hr
T 1dE=Tykm/hr

% Speed of boat in same direction of stream
= downstream=D=x+y
T®W Je 1T EAEg 1 JomsrTw@ Ty @
=D=x+y

“ Speed of boat in opposite direction of stream =
upstream =U=x-y
TW fHRUEFHAIEIT 71T W e W=U=x-y

D

19)
el Speed of boat. ) T1 Jd@a

vox>y x=

B\ Gagan Pratap Sir

Ex.

Ex.

D-U
y=—5 = Speed of stream. )7

AIGE =
D>U

Let the speed of boat is xkm/h and speed of stream
is ykm/h. To travel d, km downstream and d,km
upstream, the time is 't' hours, then

WL AT JTHEAS TGN W 179 YT 9, TH S
disarrw fg wead sarw@ fee aeww gf

faFeg’ wg1't'T FEf ea T

i uE L
xX+y X—-y
The speed of a boat is 23 km /hr and the speed of
the stream is 9 km/hr, it takes 't' time to cover a
distance of 112 km downstream and 224 km
upstream. Then find the value of t?

e 1T JTE2BTHIATENATYTW 7 T o AR
gc flioise) JegT@ g @ew2241s4a) 5y
T fem wiw ufabtt s<1 qaesft I|WT ©

A

112 224 _
23+9 23-9
t=3.5+16=19.5
If the speed of a boat or swimmer in still water is
a km/hr and river is flowing with a speed of b
km/hr. then average speed in going to a certain
place and coming back to starting point is given

_ (a+b)la=h)
- a

=t

by km/hr

THFSTET | TIP ITIIWEX 1 [T al® o, A9Y, ¥1b
FATHEN T g i ey 1Hhes @Fy 1oAY fax

ER TR eI e 1yl JH @ qeE

& o OHE (W1 TAw] oS

If the speed of 1 swimmer in still water is 8 km/
hr and the river is flowing at the speed of 4 km/
hr, then what is the average speed of going to a
certain place and coming back to the starting
point?

THFEAITIHITEE T 79 8T 9,00 1 4, ¥1 4
FATHN aE fragdsue THes @Fy 1suAI faw
TR THYM et e 1y ul @A eIy

(8+4)(8-4) 12x4
8 )

Average speed = = 6km/h
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Ex.

Ex.

If a man or a boat covers x km distance in t, hours
along the direction of stream (downstream) and
covers the same distance in t, hours against the
stream i.e. upstream, then

TH FFHIL ITW AT g @t o
TFAFE] JEFHE WAIETW e wmgy W
HIT t,] A TH [ I & WA LI

speed of man/boat )H&I T I1 [d%d =

f(l+ika/hr
2\t ¢,

speed of stream )T | do =

AL A Vs fite
2\t t,

If a man covers a distance of 100 km in 5 hours
in the downstream direction and the same
distance in 10 hours in the upstream direction,
then find the speed of the man?

THL TO9FEETW [FA T W aBl00TH d)] JT&
TWIAHMT 2T W THSNE U I O FefafisT =
dEfgwa) (d9E W@ WE

S 10

If a swimmer takes same time to travel d, km
downstream and d, km upstream, then,

THFe 18 1d1FE W g wmugdisaTw f
T WA Ufal g1 =811 A3 EB

1001 1
T(—Jr—]: 5x3=15km/h

Speed of swimmerorboat d, +d,
Speed of stream d, -d,
If a swimmer takes equal time to travel 400 km

downstream and 300 km upstream, then find the
ratio of the speed of the swimmer and the speed

of the stream.
THL TEE 1400 F a5 JTRIW Y @EW300F a5
T foe @wigww gial |1 a-1 EaEEm w13
TQTW AT I E W H

400+300 700

400-300 100

A swimmer or boat travels a certain distance
upstream in t, hours, while it takes t, hours to
travel same distance downstream. then,

e 19 1Y, ¥1e IHHzE@E 7@ e @18 af
T wWdgTvRT gIEy fTw g @sn gfah,
& T 9= '3

Speed of swimmer t, +t,
= t2

7:1

Speed of stream  t;

B\ Gagan Pratap Sir

Ex.

Ex.

Arithmetic

4
A swimmer covers a certain distance in 83 hour

upstream while it takes 4 hours to cover the same
distance downstream, then find the ratio of the
speed of the swimmer and the speed of the stream?

TR W

AT Wiy fTw g e ufebmigmt T -
| IAEEy 1 JEUTHET™® U7 I o W §

e TWX T THHEET W s @

8i+4 o4

5 _5_8_g.3
gi_4 24 3

5 5

Let the speed of stream be y km/h and speed of
boat be x km/h. A boat travels equal distance (d)
upstream as well as downstream in 't' hours, then

W W JTEYH TG, IT T AH o TR T
LirtimEebr @ e wewt@ g @ WIS
w23 Bf

d d
+——=t,
X+y X-y
o — 2
d is the fixed distance or, d = %

diFFs @ T eadd =
2dx
t= X -y

A boat covers a distance of 540 km upstream and
downstream in 't' time. If the speed of stream is 8
km/h and the the speed of boat is 10 km/h then
find the value of 't'?

e A1t webr @ e mewTw g @540
FE] T WIAIHTW T 8TH 9 TR AT, T
JTE 10TH IR AT tT IWT W HeE

2x540x10

" oy -

If a boat travels in downstream and upstream.
then,

TH B Yvw g wmwgTw e @z Eiyws

= 300 hrs

Sumof distances  d, +d,

Speed of boat =

2 x time ~ 2xtime

Difference of distances  d, —-d,

Speed of stream =

2 x time "~ 2xtime

CHASPIAQN rusLication



Arithmetic

Race (T@A

Linear race (W' T SRT&H

% Dead Heat:—> A race in which two or more
competitors finish at exactly the same time or
exactly the same result.

TEREE> T SR faw e w
] SISV T f XV sw@edd o

* In a 400m race, A and B running from starting
point. Suppose A win the race:-

400 9q | TERTHAIEW Bl ER 1Ry ey
o H &1 Al TEF T8 3 F

| T2

A
A;’/”_\

B < /——B—\ 5

——

5 20m N

- 400m -

It means that A completes the full race and B runs
20m less.

T ITE VTR A TERSH W UB 201950 AIEERE
EE|

It means that A runs 400 m and B runs only 380m.
T ITE YTAFHTA 400 mI AT TG BT T11380m
TR 5

+ Beat distance:— In a race of 100m if A beats B by
10m then that 10m called beat distance.

TREFEE T 100 987 TTERatRHA, B 10 987 few
AP 109z JTE Fege ATWS

+ Beat time:>TIn a race of 100m if A beats B by 10
second then that 10 second called beat time.

TEER T 100T98Y  TEekatRH A, BT 101 fw f
TWEF AW 1101 f o Frgedsar AI®H
% In 1 km race A gives B a start of 300m.

9] JCekatA, Bl 3001920 3eqw o

1 km

1€ >l

Starting point i
( A€ e ) > (Destination)

B t (same time
>

300m t (same time)
A : B
Dist 10 : 7
Speed 10 : 7 (-~ Time constant then D « S)
B\ Gagan Pratap Sir

o,

% In a 1 km race A gives B a start of 30 second.

 THEF TewatA, B 30 T8 jsuaweEss
1 km

(Starting point) i«

*Vx30 B 180 km

¥ (Destination)

Let Speed of A is u.
Speed of B is v.
In 1 km race A wins over B by 30 second.

Twa) JTewatA, BT f301 fw 5 @ wss

o,
o

(Starting point) (Destination)
A A
1 km
B —
- t "~ 30sec
(t+30) -
A : B
Time—> t (t+30)

% In a 1 km race A gives a start of 100m to B and
still wins over B by 30 seconds.

T da] JTERaEA, Bl €1001987 [3e9®@ I ET

FHEIBI 301 & 7 @F®@s
(Starting point) (Destination)

>l
»

A o A
1 km

——» K—
100m B B 30 sec

A : B
1000 900
Time — t sec (t + 30) sec

Circular Race (ﬁ\n‘?-\ TRTEH

Case-I

Distance—

»  When two persons A and B are running around a
circular track of length L meters with speeds a
m/s and b m/s in the same direction.

FUHERFIATTUB, Liazq | v fo & wzl1 fswh
T 1WA d P FAQUbIF § a9 fremefes
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Case-III

>

L meters
track

A

="

They meet each other at any point on the track
is/ifRl1ems JwiwHene o fa| Ty

Lbseconds /AR )

They meet each other exactly at the starting point

e 15ad & ) 19@ER 7wy | @y

L L .
= LCM (—,—] seconds/ T &
ab

Case-II
Opposite direction— They meet each other at any
point on the track/

S g aeE o1 Rl 1sns JWiFHsHe 1o o ey

L .
=(a+bj seconds/ T &

L meters

B\ —/,A
They meet each other at the starting point
T RER e TEod ) Ty

L L .
= LCM (—,—j seconds/ T &
a b

When three persons A, B and C are running around
a circular track of length L meter with a speed of
am/s, bm/s and c m/s in the same direction.

FIE, THEHFIA, BIHUCIe 1A TEIaF GoiaFd &
qUcead & Jam fLieagg s fo ad T w1 feay
peRii R=cograica: |

They will meet each other at any point on the
track is/1 TRl 130 s Jwiwdene eTad fami @

L L .
(E’EJ second/ T &
They will meet each other at starting point

T fowem 1wy e 1<aq e Bf

B\ Gagan Pratap Sir

Ex:

Arithmetic
LLL

=LCM (E’E’Ej second/ &

A beats B by d metres.
A3IBI fdazq fewmes

Race:- X
TERET

X >

PO S— p——
B

Time is same ¥71_=¥1_ B¥H

Hence, D « S

- distance & speed F¥ratio same FH%

A

ANlA

Example:-
400m race — A give a start of S50m to B and still
beat him by 80m

40019 gU keI AL TBT 501980 13eqwm@ T U
Wit {8019y fewses
D, _ 400 _ 40

D, 270 27
S, _40
ts, 27

If in a race of length L, the time taken by A and B
be t, and t; (t, > t,), then the distance (d) by which
A beats B given by,

TH | WHLT TEERTHATHE BT (WHIITLT S_1,1HTY
(t,> t)ic8Ef e (AR f(WAIBT Tewards

L
()

or,d = B’s speed x (t,—t,)
If in a race of length L, A can give B a start of b’
and C a start of ‘c’ then the start that B can give C.

TH | §OLT JCEFRIEAIBI b1 SEIWE I TTIT
C1 o1 pPugEdidEl TraawEAtBICT i .|
2

- Y=

If A gives B a start of distance ‘d’ and still beats
him by time ‘4’ in a race of length ‘L’. then B’s
speed is

THAIBT TEAT JETWTAATUBHR | LT
Tereate f41 911 feme@iesfBr a9

_ L-d Distance covered by B

L. t ~ Total time taken by B

A
Where, S, : A’S speed )72@S, : AT %A
A gives B a start of 200 m and still beats him by S
sec in a race of 1 km. Find the speed of B it speed
of Ais 10 m/sec.

SB
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Ex:

A, Bl 2001980 [SeH@EHAITUBEH T (11H 9,
JeeEatel T @ fe@eseaBr jq9@ ©@ FeIAT
T 10 93@ W

1000-200 _ 800

Speed of BUBI = 1000 = 105
—+5
10
13
7T—
= 21m/sec

A and B walk around a circle of circumference ‘p’

with speeds S, and S, respectively. If they start

simultaneously from the same point, the time

after which they will be together again for the first

time

ATHUBIFSES, au S 1q| { xvprsmnt fe @
fewfpfis | Feagawi fe 7 232 171wy fSur wiw

wfier st fewfeel jemem fo 17 xv=@l

P Circumference ST,
~ S,-S;  Relative Speed 198y =

A and B walk around a circle of circumference
132 m with speeds 18 m/sec and 7 m/sec
respectively. If they start simultaneously from the
same point, the time after which they will be
together again for the first time?
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) ) Arithmet@c
AU B g 181dew fwa@ 71agw Tw o

132 agusmaRiiafe & fsupadis | EeasHtfe
"Xqe 1wy e wegwew o awrew ferl jew

=W fe 17 XTTEE
132 132 _
18-7 11  <°S°¢¢

Ex. If Abeats B by 40m and B beats C by 100m then by

how much distance A beats C?
THFA, Bl T4019sq femmarg@B, C1 ¥100 9zq
TwE A EfAL fOr fw % 1w fewfg

-130m
A B C
400m 360m 270m
(400m 300m)x0.9
-10% -25%
m m
A B C
v

v o10-25+ 22 395
T 100 7

. 400 x 32.5% = 130m
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Permutation & Combinations

(7. gawt=g

Fundamental Principle of Counting
» Ifan event can occur in m different ways, following
which another event can occur in n different ways,
then the total no. of occurrence of the events in
the given order is m x n.
W E forfm '3 & owm g TRy 1 swEe, 1 @l
\ Fe Tl w3 B o Ty Rewray 1 st fufg fef) iy
1 fireeft 916 m x n ST T REEAR 1 ST
Ex. Mohan has 3 pants and 2 shirts. How many
different pairs of a pant and a shirt, can be dress
up with?
af- 19 37d, g2 1 awwEE 1€, fw N W T
fgE® T deef 1 o
For every choice of a pant, there are two choices
of shirt.
TE1 FAYT 91 Teet e T fign 1 At
Therefore — 3 x 2 = 6 pairs of pant and shirt.
, ¥ > 3x2=06 oUHE, & daw
In a test paper consist of questions and each
question has 4 choices if each question is

necessarily attempted then find the number of
ways of answering the test paper.

T B IAH 10, TR KR F1TT4 (T ) TIRER
LEEL ®ITAT R ATV IOMAR G AW, 1T #
RTHEHER THA

Since we know each question can be answered
in 4 way.

WRITTAIHFG IR KR, 13 ¥4 TFTE S ® RTAIH
Then total number of ways/SR S TT=EH
=4 x4 x4 =10 times

= 410

Permutation (4. §

% A permutation is an arrangement in a definite order

Ex.

Sol.

of a number of objects taken some or all at a time.
g I d_ge1 @ T asd g wROf g3
1f@ o - 3(@rHf,, e (31 agemf o ff e

% Mathematically The number of ways of arranging
n distinct objects in a row taking r(O<r<n) at a

time is denoted by P(n, r) or "P..

B\ Gagan Pratap Sir

wRW 3T W gHa%(O<r<n) A EE T T wHfT
2 (¥ fy femeOfn &g @k iy § 8901 P(n, ) oFP.
FHf T3 1T | efef TE

(n—'r)!

n

i.e. Pr

Properties of Permutation (4. | 31"4%33.‘9
(i) "P=n(n-1)(n-2)...1 =n!

. n!
(ii) “Po=;! =1

(iii) "P,=n
(iv) "P_,=n!
(v) "P,=n"'P_=n(n-1)""P_,=n(n-1)(n-2)"°P_,

(vi) ™1P+rs1p_ =P

r

n
T

=n-r+1
n]?r—l

(vii)
Factorial notation — The notation (n!) represents
the product of first n natural number.

9 Tag 93 — , A+ nl T7dun :few w1 U
R AT ey E 1wl

nl=1x2x3x........... x (n-1) xn
=1
21=2x1=2

31=3x2x1=6
41=4x31=4x3x20=4x3x2x1=24
51=5x4l=5x4x31=5x4x3x2l=5x4x3x

2x1=120
Note > 0! =1
n!

r

np o= m, o<r<n (Repetition not allowed)

Note:-
"P_=nl!
"P =1
Whenn=r="P_= 2—: =n!

“ The number of permutations of n different objects
taken 'r' at a time where repetition is allowed =
nl"

T SE Y e e n €% (N A TR w1 | 8d
oHfd - faFE 1 &, TTEIFe= nr
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Ex.

Sol.

Ex.

Sol.

Ex.

Sol.

Ex.

Sol.

The number of permutations of n objects, where p
objects are of same kind and rest are all different
n!

P!

n 7(¥ g Sy 4 wok oty (e T f

e, oy B T sfe

The number of permutation of n objects, where p,
objects are of one kind, p, are of 2nd kind

P,_are of k"™ kind and the rest if any are of different
n!

kind is

n' 33 g ©oeE T wEeTtp, (e o1 i s

Tp, TR T FigHT P, K o1 1 e,

of w1 R B o o At

How many different words can be formed 'with the
letter of the word "JAIPUR" which start with A and
end with T'.

"JAIPUR" W17 i@ R TT>MT R 13 WER Ukt R1A
WGBTS o

A I

We now have 4 different letter at 4 places
41=4x3x2x|=24

Find the number of words that can be formed out

of the letters of the word "COMMITTEE" taken all
at a time?

"COMMITTEE" S®HIT TTM FIT T I 1T ® TR 1
SHI RIS AER T aa

| |
oL _9_ 45360
212121 8

In how many ways can 5 boys and 5 girls be seated
at a round table so that no two girls may be
together?

5° -3t W5 -wWITEH vITH R WYY, WHE 1R T
TR TE MURAS TR THIRE R1Y §12° -9 TTRMST YoE
Leave one seat vacant between two boys.

W -gTTR A T T A2
The no. of ways to sit boys = 4!

5 girl can sit = 5! ways
Total ways = 4! x 5! =24 x 120 = 2880

In how many ways can 4 beads out of 6 different
beads be struns into a string.

Y16 FHATIFA T4 FAAR TR TE Y AT €

6p, 6:54.3

= 45
4.2 8

B\ Gagan Pratap Sir

Clockwise and anticlock wise order will give the
same.

Combination ( T+ 9

« Each of the different groups or selections which
can be made by some or all of a number of given
things without reference to the order of the things
in each group is called a combination.

\ e (Y fwe | DT - o, R fa fem g =1 w e
1T o a1 ey o a-f& 2 g Ay 94 1 737e

¥  Mathematically The number of combinations of
n different things taken r at a time is

A s? m@ ad awEen w3 3 iy T vHy %
L gH re

n n!
C(n,r) or °C or | . | i.e °C= m’ O0<r<n
Properties of Combination ( £+ @ 3/ aE

i C,="C,=1
(ii) "C,=n
(iii) »C_="C_,
(iv) If°C = "C,, then eitherr=porr+p=n

nPr
v "C. =

(vi) »C_ +"C_, ="'C,
(vii) nx*'C_ =(n-r+1) "C_|,

2 n—lC _E(n_l) n—ZC
r-1 —

(viii) "G =7 r (-1

-2

(ix) °C,+7C, +7C,+...+°C =2"

h! [hj
— = —|!
r! r

% In combination order is not important let us
assume there are 3 players A, B, C. A team
consisting of two players is to be formed. In how
many ways we can do it.

Note:-

— 3 Teams possible

. U IR F ET s F ThTeat dW 3 W AfréAEA, B, Cl
" g afTay TEen 9@ 9 o FEETE T W SFEEn Y
RERE

o ; o
Team 1 Team 2 Team 3

Each team is a combination of 3 different objects

CHASPIQN ysLication



taken 2 at a time = °C,

g w3 3(H fy f, vE R ow e 3(3 fy fewf

efef Fe= sC,
n!
"C = m Ifr=nthen®C =1

3! 3x2
. No. of teams = °C, = m == = 3

°C =1
1. How many combination of 4 letter can be made of
the letter of word "JAIPUR"

"JAIPUR' @4 W ¥R TI>HI FHI AR G 9¢

_65.43 _ 15
4.3.2.1

2. A bagcontain 3 one rupee coin, 4 five rupee coin,
and S ten rupee coin.

How many selection of coins can be formed by
taking at least one coin from the bag?
TTYEFR IT_ W5 T W10 I¥TTTHWS3, 4, 5
ERTIATHEIA ITERT FITR T TR TIHE
Sol. (3+1) (4+1) (5+1)— 1 = 120-1 = 119
3. In how many ways 20 identical mangoes may be
divided among 4 persons if each persons is to be
given at least one mango?
201 T13@ WY W4 = AHH B T2 T8 RIWS WS TH
TEER] AR TTEIATACIH 7 TG E

Sol. 6¢c,

Sol. 20-1, =19, =969

4. In how many ways can a pack of 52 cards be
divided in 4 set, three of them having 17 cards
each and forth just one card?

52 THHY T WY W4 wAY T @ R TR T e weR T
TARTE 3 WAH, KB TH 17 BAT TTHIY 1 T1

521 51! _ 52
11511 (171731 (17!)%,3!

Sol.

5. There are 3 letters and 3 envelopes find the
number of ways is which all leters are put in the

wrong envelops?

3, U3 | ANTET WR IR T T e FER T

1 1 1
' e —_—— = —_ =
Sol. 3.{1 T 3!} 3-1=2

Relation between permutation and combination
(¢, matwb-wanim 3,

o,

% "P =7C xrl, o<r<n

n!

= (n—r)![n—(n—r)}! =

% nC_ =°C

n-r r

»C

n-r

=UC

r

B\ Gagan Pratap Sir

i.e selecting r objects out of n objects is same as
rejecting (n-r) objects.

,ffin 33 farg o a3 fy fewe 1 #f (o) =3 Y
, @R g T af T

» "C,="C,>a=b & n=a+b

o nCr 4L ncr1 = n+1cr

Fundamental Principles of Counting
(T Tmat W Fag

o,

% There are two Fundamental Principles of Counting
w11 T fieg @y afe =
1. Multiplication Principle 7 i5¢ ¥ a1 &

If first operation can be performed in m ways and
then a second operation can be performed in n
ways. Then, the two operations taken together can
be performed in mn ways. This can be extended
to any finite number of operations.

WAl e m om g W e ef 1 8fHe, @Y 9 3¢
L BH n o W Aol 1wy Fw’_ Hiawreaft
LB, fimn | 90 © TR o1 wfef 1 efwz w_=
L i wEet, sl &g wfae o1 " qeff of 1 of 7w

2. Addition Principle 7 @7 9 ®

If an operation can be performed in m ways and
another operation, which is independent of the
first, can be performed in n ways. Then, either of
the two operations can be performed in m + n ways.
This can be extended to any finite number of
mutually exclusive events.

W E w1 fum g @ of 187 & 3
. B Ty wEeH TEn ®T WY T wf 1 FHFRI =
| fufgg @ Wgfe, T m+n oww g @ o ef 1872
3 Qo g, = forf, fq s o o weey, vl o qehl of
LT ef

Factorial (T ﬁrq

o,

% For any natural number n, we define factorial as
J_ g fefew  gdin 1 Tomet e Saeeian fe o1 fu
Trffar s

n! or |n = n(n-1)(n-2)... 3x2x1.

The notation n! represent the prdouct of first n
natural numbers.

, BT, BnlTew (fewr | wd, iU TR FiREl ® 1 wn
El:S

o,

Important Results Related to Factorial
1 tag fafcog rarcgwh &
(i) or=11=1

(ii) Factorials of negative integers and fractions are
not defined.

i Tefufy, @3 iy wehs v TwRi-Twm
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(iii) n! = n(n-1)! = n(n-1) (n-2)!

n!
(iv) —'—n(n—l)(n—2) (r+1)

Bilingual

(v) n!+1, is not divisible by any natural number CHAMPION
between 2 and n!. —
nl+1,2 , f@nl'1 & 1 gimfew  wd g fd -7

Exponent of a Prime p in n! 7 n!' "W p 3&gef =™

o,

% If p is prime and pr divides n!, then maximum

exponent of prime p in n! is given by C O mpl et e
W p ,, FdEdAe fpEnl1 g feen wfTesfn! g fa
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Probability (=ERIE

&

Some Basic Definitions (3 q TET o IEEgE

(i) ‘Trial:— Performing an experiment is called a trial.
The number of times an experiment is repeated
is called the number of trials.

aweT T, w991 g g G &bl Al eff v, =
o 1 fire sremad fushel o fef Hz_ @ oy % wal1 A
o f3f

Sample Space:— The set of all possible outcomes

of a random experiment is called the sample space
of the experiment and it is denoted by S.

vl UoRh @ O F-1 9T T, i dfesh wfag Ty
1 ot ey et af e ff e, e © s vz Ty o
of3f e

Sample Point:— The outcome of an experiment
is called the sample point, i.e. the elements of
set S are called the sample points.

eSSl @ T H: @1 Gusfl 1 f e ofsqd’ 1 adne
, e 39 S 1 T, qwRfy fr e e 1 e
Event:— A subset of the sample space associated
with a random experiment is called event or case.

AT @ G F-1 O, uendier iy ®d 1T
A dmg 1 fu forf o afoaf 1 4f o fof 2
Elementary: > (or Simple) Event An event

containing only one sample point is called
elementary event (or indecomposable event).

Tewel 7. e forfen @ fFfe 9g w9 @ TN
wd A & e - frf el © frw el 1 TafEe
Compound Event:— An event containing more
than one sample points is called compound event
(or decomposable event).
Y ogmwn @ T 11 Te oy, fgfes Rl s
forf sl | fora forfe 1 9 o3 72
(vii) Occurrence of an Event:—> An event associated
to a random experiment is said to occur, if any
one of the elementary events associated to it is
an outcome.
B TFA CIHCFHE vTEH> @ o 1 99T qY A
fiFf Rewafeft Ao ff 7w s U v a1~ fef) fy
o9y T o T eefid e

Certain Event: > An event which must occur,

whatever be the outcomes, is called a certain
event (or sure event).

TG TFAEH @ forf o U Reprafua faet wiid © e fu

(i)

(iii)

(iv)

(vi)

(viii)

L frfew " v s forf 3ol Tos o1 forfa 1 Fafsme
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(ix) Impossible Event:—> An event which cannot occur
in a random experiment, is called an impossible
event.

afewmgaen @ fofefm o &1 o 9g et
g 1 ekE ] foRf1 FoiTe

Favourable Outcomes:—> Let S be the sample
space associated with a random experiment and
E < S. Then, the elementary events belonging to
E are known as the favourable outcomes to E.
qATaD) o e 9F ARTS @ W FE-1 :4H, @E
S. wufterofy R Y K E_ 7wy a:Nfn b f,
1fE 1T, %1 w T 1w S ff oRf T

Equally likely Outcomes:—»> The outcomes of a
random experiment are said to be equally likely,

when each outcome is as likely to occur as the
other.

T & uo fafemr =@ & @ I F1 :9G 1T
Teffafy ot g1 u dfgen A effTeed gm T
CEEy g Al ARy o diee e

Trial (A =TE

R/

s» Each trial is an action which results in one or
several outcomes.

g T eeGl | w1 Gwfacst w 9 sawfa
T BT e
Each toss of a coin is a trial, each throw of a dice
is a trial.

g 'yaqfigm s w o @l qfgm fe o
T

®)

(i)

Ex.

Let n be the total number of trials. The empirical
Probability (P(E) of an event E is given by—

a1 eeBif el sain @ f&FFE 1%, T Rewm
L Jfe=f (P(E) 3 Ferse

No. of trials in which the event happened

P(E) = The total no. of trials

Note:-

* The probability of each event lies between O and
1

g foef1 o ofic=f o, &1 1 e Afegee
e Sum of all the probabilities of an event is 1.
1, w Rl 4, fiy o=t fy Tafd 1 72
3. Trial
T #RiT

All possible outcomes

o 1o TR 3T wpfie
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P(E)

Toss of a coin
g (g f -fa
Dice is thrown
T frafeffae

Suppose a coin is tossed at random. We can
reasonably assume that each outcome head or
tail is as likely to occur as the other.

ot e @ o fEF1 31 q -faf efel 7€ 1@

wffe sz, @i, 1 o g T T e 1 T

1wt sy T

-. The outcomes head / tail are equally likely.
Twffd ©sfgd fafugefay, 1 swm

. The probability of getting a head or tail is §7¢ @

2 (Head & Tail)

—-6(1,2,3,4,5, 6)

| Fy g e 7=

No. of outcomes favourable to an event(E)

~ No. of all possible outcomes of the experiment

Ex. If a coin is tossed. 2 events will happen either

head or tail.
T e -foaf efef 7€ 2 ool sftag o =@ e
All possible outcomes = 2 (Head or tail)

T o T = 2 s arefter

N |~

. Probability of an event getting a head =
T, & o1 o, g = of =

- . . 1

Probability of an event getting a tail = 5

1wl @, fy wfa of =

Complementary Events (Z631 1 &

Suppose we throw a dice gaf- @& @ 1f 1, T 37
19

Let E — event of getting a number greater than
4.

o TRTE - 4, T B9 RET ST & R
F — event of getting a number less than 4 or
equal to 4.

Fo> 4_TddH 41 wydy, gdf {811 &7 & forfi
Getting a number not greater than 4 is same as

getting a number less than or equal to 4 i.e P(not
E) = P(F)

4wy wd fR wf 4w o o afad sl B gv
1T af 9¢, ) P(not E) = P(F)

- PE)+P(F) =1
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Sol.

Sol.

P(E)+ PnotE) =1

= P(E) + P(E)
.. for an event E,

p(E)=1-P(E)

P(E)=1-P(E)
(E) and (g ) are complementary events.
E), ()18 frfemm
The maximum value of probability is 1.
Yem of1 T, 31 af 1 afef e
O<PE)<1
Oand 1.
O<PE)<13_=wfrl1 wmf of 0, @11 we Ffwre
Probability of an event E + probability of the event
notE = 1.
T _HIFTE T SfE of + E =7 m:f@ of = 1)
The probability of an event that can not happen is
0. Such an event is called impossible event.
T, el Theds ARy @R of O T EE FRT
, R fefT FsT
The probability of an event that is certain to
happen is 1. Such an event is called sure event.

fEf f feemffees gde 1 ®fm of | et
forf1 fizws o1 forf1 FeTe

The probability that at least one of the events A
and B occur is 0.7 and they occur simultaneously

with probability 0.2 then p(A)+ p(B) =

Probability of an event lies between

TH=FHAT WBITTIHIT ] 7T TO.7 TAFHGST T T TR
SHTY A WY THO.2 SR ?

We have p(AuB) = 0.7, and p(AnB)=0.2
p(AUB) = p(A) + p(B) - p(ANB)

p(A) + p(B)=0.7+0.2=0.9
1-p(A)+1p(B)=0.9

p(A)+p(B)=1.1

A bag contains S red and 4 green balls four balls
are drawn at random then find the probability that
two balls are red and two balls are green.

YTIHEAHS BT W4 FARTTHCH G 4 TR 2WFT A
TAATEHSY 12" H I TRN2 Lo Y 4 8o TR Had

4 TTAFTHATTTITTRET=°C,
51 HiEr@ 2’ H1E, 13 TT=R 1= 5C,
4TI 2A T, FITTH 1= “C,

Total event that two ball are red and two are green
= °C,.*C,
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°C,x*C, 5x4x4x3 _10
p(A) = °c, _ 2x2 21
I9x8xT7Tx6
4x3x2

Concept of Coin

1.

2.

(i)

(i)

When one coin is tossed then S = H, T —» 2!
outcomes = 2 outcomes

When two coins are tossed then S = HH, TT, HT,
TH — 22 outcomes = 4 outcomes

When three coins are tossed than S = HHH, TTT,
HTT, THT, TTH, THH, HTH, HHT — 22 outcomes=8

When four coins are tossed then S = HHHH, TTTT,
HTTT, THTT, TTHT, TTTH, HHHT, HHTH, HTHH,
THHH, HTHT, THTH, TTHH, HHTT, THHT, HTTH.
— 2% outcomes = 16 outcomes

When single coin is tossed

1 Coin

Head Tail
Only two possible events (Head, Tail)

Probability of getting Head Or Probability of getting
tail

_1— Head/Tail
~ 2 Total Events

When two coins are tossed.— 22 = 4 outcomes

2 coins
H,| H H,| T T,|H T,| T
I, II I, II I, II I, II

22 = 4 total outcomes
Probability of getting:

Two Heads = (H, H) =—

1
Two Tails = (T, T)=Z

2 1
4 2

Atleast 1 Head =3 1 fas@d »df f, @df {1 head Af&=f

Ay o el =

Atleast 1 Tail =3 1 a3 1 §_ @ & 1 Tail 7f€ fmfT

1 Head = (T, H) (H, T) =

3
(5, T) (T, H) (T, T) =,

3fy fops ol = (T, T) (H, T) (T, H)—§

At most 1 Head =3 1 faswd 4 f, & {1 head Af&=f

ety i el = (H, T) (T, H) (T, T) =5
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(iii)

10.

11.

12.

g
At most 1 Tail = p =2

When 3 coins are tossed— 232 outomes = 8
outcomes

3 coins

[ [
HHH, HHT, THH, THH, HTT, THT, TTH, TTT

If 3 coins are tossed simultaneously then find the
probability of getting:

3 Heads = (H, H, H) iy

1
3 Tail= (T, T,T) =4

3
2 Head = (HHT, HTH, THH) = &

3
2 Tail = (HTT, THT, TTH) =

Atleast 2Heads =13, T 9 ftheads 7f€sw 4wy fF
AR

1
8 2

Atleast2tail=17d_T & ftail AfGsw fuusfy fr omef

= (HHH, HHT, HTH, THH) =

1
8 2
At most two heads = % 79 f_ &4 { ftheads A€
@ Fff = Afef e ol

= (TTT, TTH, THT, HTT) =

7
= (HHT, HTH, THH, HHT, THT, TTH, TTT) = ¢

At most two tails = 93Fd 79 f, T T fail 9w At
of = ftsfy o ol

7
= (HHH, HHT, HTH, THH, HTT, THT, TTH) = ¢
Atleast 1 head =1 d_ T § @ "head 7 d ¥ F7 fR

o : : : 7
=9 10 -fQAY(TTT) 9 %, fra@1 headsﬁqmF:g

At least 1 Tail =—

At most 1 Head =749f f_ &df f 1 Head & =f Afisfy
© TR

N | —

4
(HTT, THT, TTH, TTT) = g =

N | =

4
At most 1 tail =§ =
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13.

14.

15.

At least one head and one tail
(HHT, HTH, THH, HTT, THT, TTH)
6 3

=1 head , @1 tail, ﬁFFE—§=Z

1
No tails = (HHH) =3

0 | —

No heads = (TTT) =

Concept of Dice

1.

2.

When a die is thrown once then S=1, 2, 3,4, 5, 6
n(S)=6

When two dice are thrown together or A die is
thrown twice then

S= (1,1),(1,2),(1,3),(1,4),(1,5), (1, 6)
2, 1), (2,2),(2,3),(2,4), (2,9), (2, 6)
(3, 1),(3,2),(3,3),(3,4), (3, 5), (3, 6)
4, 1), (4,2), (4,3),(4,4), (4, 5), (4, 6)
(5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6)
(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)
n(S) =6 x 6 =36

When 3 dice are thrown or a die is thrown thrice
then

nS)=6x6%x6=216
n(S)— no. of outcomes in sample space

Dice: Number are written on each face 1, 2, 3, 4, 5, 6

6' outcomes
1 Dice =l,
1,2,3,4,5,6
Total number of outcomes = 6
1 dice total events =1, 2, 3,4, 5, 6

Probability of getting
1. E =(2,4,6 3.1
. ven no. = (2, 4, )_6 5
2. 0dd 1.35-2-1
' no-=(1,3,8) =g =3
3. P 2.3, 5-2=-1
. rime no. = ( ) = A
4. No. multiple 3 = (3, 6) -~ ==
. o. multiple ( ) = 5" 3
2 1
5. No. More than 3 = (4, 5, 6) = == g
B\ Gagan Pratap Sir

Sol.

2 1
No.LessthanS—(l,2)—6—3
No. L th 4—123—2_l
o.Lessthan4 =1, 2,3==7
4 2
No. Less than 5 = (1, 2, 3, 4) = =
6 3
No. M th 4=(5,6 2
0. More than ( ) = 3 3

When two dice are thrwon simultaneously
Two dice = 62 = 36 total outcomes
(1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)
(2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)
(3,1)(3,2) (3, 3) (3,4) (3, ) (3, 6)
(4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)
(5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)
(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)
When two dice are thrown simultaneously find the
the probability of getting.

3 as the sum = 18

(1,2) (2, 1) =55 =

Same no. on both dice (a doublet)
6 1
36 6
The sum as a prime number = (2, 3, 5, 7, 11)
=(1,1)(1,2)(2,1)(2,3)(3,2)(1,4) (4, 1) (3,4) (4,3)
(2,95)(5,2)(1, 6) (6, 1) (5, 6) (6, 5) oo

36 12
A total of at least 10 = (10, 11, 12)1&_ T & 1071 f
g3Fd 11, 12, ol 1 3f 72

(6, 4) (4, 6) (5, 5) (6, 5) (5, 6) (6, 6)

=(1,1)(2,2) (3, 3)(4,4) (5, 5) (6, 6) =

_6_1
36 6
Doublet of even number = (2, 2) (4, 4) (6, 6)
oL
36 12

Two dice are thrown at a time. Find the probability
of the followings-

T W YT AT oEe g TRIIE BRET §Y 4 aY T
T ¥ R
1. Number shown are equal.
wYYa T VTEH R wE
2. The difference of number shown is 1.
wyta, A W(rackewyd 7 119y
Total number of event = 6 x 6 = 36

E ={1,1)(2,2)(3,3) (4, 4) (5, 6) (6, 6)}
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n(E) 6 1
[-> n(E)=6,pE)= ) 36 6
- E,=(1,2) (2, 1), (3, 2), (2, 3), (3, 4), (4, 3), (4, 5), (5,

4), (5, 6), (6, 5)

n(E,) 10 _5

nS) 36 18

Concept of Cards

Cards

n(E) =10, p(E,) =

4 suits (13 card each)

Spaddmiamonds

Playing carfs n(s) = 52

v v
Red Cards Black Cards
(26) (26)
v v
Heart Diamond Spade Club
(13) 13 13 (13)

Each suit contains 1 ace, 1 king, 1 queen, 1 jack
and nine number cards 2, 3,4, 5, 6, 7, 8,9, 10

Face Carji/ 12 4 king, Non face ca\l;d 40
4 Queen and 4 Jack 36 number cards + 4 aces
Spades Hearts Diamonds Clubs
Spade (Black color card) ara
Heart (Red color card) T
Club (Black color card) T %
Diamond (Red color card) = |
Jack <t
Queen e
King af o
Ace oo T

Important Figures in Cards/ ATWL WA TYURETA BIUH|
» Total cards = 52

> Red cards = Black cards = 26 each

B\ Gagan Pratap Sir

YV V V V V

Heart cards 31 & = Diamond cards & = Spade
cards ¥ &% = Club cards 3% 7% = 13 each

Total king = Total queen = Total Jack = Total Ace
=4 each

Red king = Red queen = Red Jack = Red Ace = 2
each

Black king = Black queen = Black Jack = Black
Ace = 2 each

Some pattern for all card (2 to 10) (Number cards)
Total cards = 36

Red card = 18

Black card = 18

King of spade/heart/diamond/Club = 1

Queen of spade/heart/diamond/Club = 1

Jack of spade/heart/diamond/Club = 1

Ace of spade/heart/diamond/Club = 1

2 of spade/heart/diamond/Club =1

3 of spade/heart/diamond/Club = 1

10 of spade/heart/diamond/Club = 1

Face card/pictures card = Jack(4)/King(4)/
Queen(4) = 12 cards

Red face card = 2(Jack) + 2(King) + 2(Queen) = 6
Black face card = 2(Jack) + 2(King) + 2(Queen) = 6
Face card of spade = 1(Jack) + 1(King) + 1(Queen) = 3
Face card of heart = 1(Jack) + 1(King) + 1(Queen) = 3
Face card of diamond = 1(Jack)+1(King)+1(Queen) = 3
Find the probability of getting
HE 31T RTHERICEs | W §

26 1
Black card/Red card =—- =

52 2
Card of spade/Card of heart/Card of diamond/Card
13 1

of club = 22
Card of king/Card of queen/Card of jack/ Card of
e oL

“©"527 13
Black king/Black queen/Black jack/Black Ace
= _ 1
52 26

2 1
Red king/Red queen/Red jack/Red Ace = 52 26
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>

>

Pace card 122
ace card = ==

Red f d/Black f d——6 -3
ed face card/Black face car == " 96

King of spade/King of heart/King of diamond /King

1
of club = 5

Queen of spade/Queen of heart/Queen of

1
diamond /Queen of club = 52

. . 26 1
Not a black card = @2¥d Red card , -t fde=— ==

52 2

. . 26 1

Not a red card = 2¥d Black card , & fade 3
Not a spade card (Spade card = 13) = Remaining

- 39 3
card = 39 = probability = ) = o

3
Not a heart card/Not a club card = %
Not a king (king = 4), total card = 52, Remaining
48 12

card=52—4=48,:>5—2—13

12
Not a ace/Not a jack 13

Not a red king/Not a red queen/Not a red jack/

Notaredace 3028 2 25
ot are ace—52 26 or = 55 26
40 10

Not a face card—ﬁ—ﬁ

Not a red face card/Not a black face card

46 23 61323

=—=—o¢or=1-—=1-—="—

52 26%"7 527 26 26

' 1
5 of heart Or diamond = = 26

. 8.2
ack or queen =7 =17
Jack and queen/Ace and king = O

Note:- One card is shown at a time hence probability

of getting 2 cards is zero.

. 8 2
> A queen or a jack = 52 13
» A card with number less than 8 = 2(4 cards) + 3 (4
B\ Gagan Pratap Sir

cards) + 4(4 cards) +5(4 cards) + 6(4 cards) + 7(4

24 6

cards) = E = E

A card with number between 2 and 9 = 3 (4 cards)
+ 4(4 cards) +5(4 cards) + 6(4cards) + 7(4cards) +

8(4 d _24_6
(4 car s)—52 13
Eith black d ki _2B8_7
ither a black card or a kin T="13

1

Black and a king =§ = 26

. ) 12 3
A jack, queen or a king =§ = B

Neither a heart nor a king = (heart + king)'s card
=13+3=16

__16_9
=% "5 13
Spade or an Ace = (heart + king)'s card = 13 + 3 =
RIS

752 13
Neith king = 52 - 8 = 44 a4 _11
either an ace nor a king = —-8= PR
. 28 6
Neither a red card noraqueen =26 +2 =1 =13

Three cards are drawn from a pack of 52 cards.
What is the chace that all will be queen.

52 THHY Y WH @ 3 WA Y B omrE Y e Aoy 9
. WY THERATA

Sol. No. of ways = **C,

n(A) = *C, = Event of drawing 3 queens

4

A) ‘C, 525150 1
E) -1 MA) _ "Cs 525150 ., =
p(E) n(s) *C, 3x2 5525
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Statistics

(T@wE™

The study of data gathering, analysis, interpretation,
presentation, and organisation is known as statistics.
Alternatively put. The field of mathematics is used to
gather and summarise data. Additionally, statistics is
a subfield of applied mathematics.

& wrTef @ &% st gohh wewf (e, &, ¥+ 11
, #9-1 fu g o g1 aeftfeRiwze st 37 wma=ein
TEfET f_reg e £1 wT Mokt g Toey o ofef
T 1T, wEgt, few wwkAty ek fe Y e

» Class frequency: The number of times an item

repeats itself corresponding to a range of value
(or class interval) is called class frequency.

AWEER 1 Ha | w T o e 1T 23T 1 R (S
warpaE sl 1 i el weEs Ry Af o ff e

Class: A range of values which incorporate a set
of items is called a class. for eg. 5-10, 10-15...
RETEdy F@  EEe, (S g fu_ ad ofed =l
Te@ T Faef w0 fisf1 wee 5-10, 10-15...
Class limits: The extreme values of a class are
limits. Every class interval has two limits, lower
limit and upper limit. Of the class interval 5-10
in the above example the lower limit is 5 and the
up-per limit is 10.

Rl g GEE T T eH 9f I BN <O WA 1 %
i wfemfgreTsan @, & T @i T dusr fresf
quE=S, @ 5-10 1 w&* @l 57, @ v =&f 10 7€
Magnitude of a class interval: Magnitude of a
class interval is the difference between the upper
limit and the lower limit of a class. For example

in a class interval 10-15, the magnitude of the
class interval would be 15-10 = 5. Thus,

BT ReAE® 3ol g et 1 fieahla 3=
TR Yo Fevand 1we 1, W] fsf1 g
e @ T, el 10 - 15 o <=, @l 1 T el
15-10 = 5 7fafi 3 "TEfr

Formula/f 3
h=L,-L,
where, /271
h = magnitude of a class interval/h = @ T=5 ¥
1 Treaff

L, = upper limit of the class interval/L, = TN gHa

TR, Tem Al
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L, = lower limit of the class interval/L, = %5 @
T HESAR Al
Mid value:

Upper limit + lower limit
2

Mid value =

L,+L,
m=——
2

Types of statistical average: Average are broadly
classified into two categories:/f ® Weren da@= @

=BT, 2311 st 9 fefiEw=meTy of =& 1

Average

Positional
average

v
Mathematical
average

(1) Arithmetic mean
(2) Geometric mean
(3) Harmonic mean

(1) Median
(2) Partition value
(3) Mode

Arithmetic mean: Arithmetic mean is a simple
average of all items in a series. The arithmetic
mean of a series is simply called 'Mean'

AT T T, 7ol ot @ - Al oy, fe g ©
g T, RaTer_ w@fait © ook a1 et
1 Af ofef 72

Formula/ &

X+ X+ X+ + X X
N

N

)_<=

Arithmetic mean is of two types:/, T =im afw fu
TE 1 T

Simple Arithmetic mean: In it, all items of a
series are given equal importance/fT ) AW TH
Y @R T, e a6 g i g ff e 1T
2 fir, o o, Y © o fnTm

Weighted arithmetic mean: In it different items

of a series are accorded different weights in
accordance with their relative importance.

TET TNV G Wk dug WAl wey a3 fa fi
1T TR 1 2, o o, e e
Property of simple arithmetic Mean
T sasrvEd @ @& sreiaE

> Property 15 If x is the mean of n numbers of

observations x, X,, X;, X,, -+eevnn.. , X, then the sum

CHASPIQN ysLication



of deviations of x from the observation x,, x,, X,
......... , X, is zeroi.e ) (X—x)

TCTEBMY, o, X, X e x'1 % we, fy Tafw %
T AY M, x,, X, X, oo , x, s oy fdg T

Property 2— If x is the mean of 'n' numbers of

observation x, X, X, ...evvnnnn , X, then the mean of

observation x, + a, x, + a, x, + a,

a. /& 1B, x, x,,

& ey fats X, ta, x,ta, x,ta,
+ a g

i.e. if each observation under consideration is
increased by quantity a, then their mean is also
increased by the same quantity a./, )féE =t g
TEm YOl T fERf o, weRl o ol e ofy =1 Taf, e, &
A a, e Bl TE

Property 3— If x is the mean of n number of
observartions x,, X,, X, «+..unnnen , X, then the mean

of observation x, —a, x,—a, X, - a, ........ , X, —a,is
X —a.

TR, X, X, e , X, 1 &y g, fg fafE e
ﬁﬂgﬁﬁixl—a, X,—a, X, =8, oo , x. —a, 1 TaftH

—a T
Property 4> If x is the mean of n number of

obsevartions x,, x,, X, ....... , X, then mean of ax,
ax,, ax;..... ax isa x.

T, x), X, e ,x, 1y BT fafs TEsitax,
ax,, ax,,....ax_ 1fa x afH 72

i.e. if each observation under consideration is
multipled by quantity a, then mean is multipled

by quantity a, then mean is also multipled by the
same quantity a.

oRFER ws i w1, qafs 1 fEffa, wsffv afeff
& oftfi 1 7y fr haff e OO o off
Property 5— If x is the mean of n number of

observations x,, X,, X, ....... , X, then mean of
n

X X X5
>

a a

X, x

LR e =

K "
a a a

i.e if each obervation under consideration is

divided by quantity a, the mean is also divided by
the same quantity a.

o T8, x, x,
1faf — Featrawm ' & Tem

, T 1 e, wg flesty of efef Esfimi 1 Ui,
L oy fleary o o fef e
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Methods of calculating simple arithmetic mean
for ungrouped and grouped data.

, TR, T AR 1 e, , WG afg 1 %
w1 #7 FE 9

Calculation of simple arithmetic mean in case of
ungrouped data (individual series): In the case of
ungrouped data (individual series) arithmetic
mean may be calculated by three methods:

TEE 48 STE e 3FRT ity 1 wiaewy o, 1esike
afed 1 Fepf-f0 =R s@st el awek srRt Bfafy 1 wafaeteg
, T oo afe 1 wepf-T o | Wi 1 Fef_ 1 sthe
(a) Direct method. /T8 f ®% |

(b) Assumed mean method. /T TT 2195 €T |

(c) Step-deviation method. /© & €t &= @ |

Sum of all observations

Arith i =
rithmetic mean Total no. of observations

Mean is the average of all the numbers in the
given data. Or

The arithmetic mean is found by adding the
number & and dividing the sum of the total
number of observations in the list.

afE Y e S Tef 9y, o e, iy 7, i dl
, Aol ot wal 1 fefury, & swaqetiy o
L B9 1 T 1 fug e stt g GEetY of efef =2
Sum of observations
Total no. of observations

Mean of observations =

SRy fafs =
Ex. Data = gF@u®e: 3,4, 5,5,8,9,9,9, 13, 15
Sum = 80
Total observations = 10
Mean< 50 _ g
- Mean = 75 =
Formula/f z&r

Hence, X, indicates weighted average

e x  ffeet, fesrswein wi e

Example/ TR ©

>

Sol.

>

Calculate weighted mean of the following data:

T rerefanef 1 g flesrafs 1 w1 e

60
6

55
7

Marks (x) |80] 75
Weight (W)| 2| 3

70] 65
415

Calculation of Weighted Mean/, g1 afsd 1 #=pf-1
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Marks (X) | Weight (W) WX
80 2 160
75 3 225
70 4 280
65 S 325
60 6 360
55 7 385
W =27 XWX = 1735

Weighted Mean/, fesT afge

Xy =% =1;$= 64.25
1. In the given table, there are daily wages of 50
worker in company find the arithmetic mean?
AT WEFgAH ¥ 1Y 550 ¥ Fea<iv WEY 1(TeT RTwecd
JHGEHHT PRI ST H
. . _ >Fx
Sol. Arithmetic mean = X = n
Daily wage No. of worker Fx
CETE () | 1w e (9
50 S 250
60 10 600
65 12 780
72 13 936
75 6 450
78 4 312
n = 50 Xfx = 3328
S0x5+60x10+65x12+72x13
N +75x6+78%x4
50
3928 366.56
50
2. Find the arithmetic mean weight of 100 students
of a class of given data.
RIITT W -Td 317 e Y1007 1( = Temely T (3573 Wi
P T T
Sol. | weight |No. of Student
e | .. g gdfx
38-42 6
42-46 24
46-50 34
50-54 22
54-58 11
58-62 3
B\ Gagan Pratap Sir

Weight | No. of Student | Mean weight Fi
were | Fw. Hig s Xi Xi
38-42 6 40 240
42-46 24 44 1056
46-50 34 48 1632
50-54 22 59 1144
54-58 11 56 616
58-62 3 60 180

n=100 SFiXi=4868
Arithmetic mean = 21X, _ 28
n 100
=48.68
Median ( TERTE

Median is the middle no., when data is arranged
in ascending order. Or

Median is the middle value in a list ordered from
smallest to largest.

it fagH_ wdl T&ed | forfiy fu, Rfgwrs o sqeeRO)fn
T o efef 9E At

it . q Ty T 4 WIHs @], FRA@H Al €

If number of observations is even

Wy 4 e, o T

(n) th term + Knj+l} th term
Median = \2 2

2
If number of observations is odd.

Wy % we s

n+1
Median = (Tj th term.

Ex.1 3,4,5,5,8,9,9,9, 13,15
. _8+9 17 _
Median = 5 T 5 = 8.5

Ex.2 3,4,5,5,8,9,9,9, 13, 15, 16

G

Medi n+l 11+1
edian 5 5

Median formula for grouped data
T 3T yaesm)g’ wERwl®E
N

Y _c
Li +2
F

th term —=6th term = 9

x 1

Where

n — Total frequency &1 @ , fagd

C — Cumulative frequency of class before the
median class.

At 2=y § o= o Toehderfs]
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F - Frequency of the class median. 7 = value of the mode./ﬂ‘jl?fﬂ 1 faf
..... goerfe f1 %, fam > 1 = lower limit of the modal class.

i > Class width. S3=1 %t faRk# afge caf 1 FEs AR Hil

L, » Lower boundary of the class median. > f, = The frequency of the modal class.
""" ToeEEE 1 WEW Hfl afre =<8 & ﬁ(?;{ﬁ

1. Find the median of given data

RATT | - T99%3 Hom v 3

> f, = The frequency of pre-modal class.

TR e 6, RKEd

Income/| 70-80| 80-90|90-100(100-110(110-120 > f2 = Frequency of the next hlgher class or pOSt
F 8 15 21 13 7 modal class
, T T gl e gea &, T
1. . . . .
Sol. T4 come] 70-80] 80-90]90-100[100-110]110-120 i = Size of the modal group. /e, @& 11, 7 fa
F 8 15 21 13 7 Ex. The height of 50 students are secorded. Find the
CF 8 23 44 57 64 mode.

N =64 Height (cm) |[125-130| 130-135|135-140(140-145| 145-150

N No. of students 7 14 10 10 9

— =232

2 Sol. Here, maximum frequency is 14 and the

N c corresponding class is 130-135.
Median SEAZKI WI=Li+ 2 ,i_904+ 32-23 %10 So 130-135 is the modal class.
F 21
1, =130
—90+ 2219 _ 90 + 4.29 =794.29 f, =14
i f, =7
Mode ( ¥931 £ =10
% Mode— The value of the variable which occurs -

most frequency in a distribution is called mode."
¢ o o S . . 14_7

'%)314'13%1\1 f?‘f‘oﬂ: of@ , e a9 q T 11 iRl - Mode =130+——x5

9q, f3f T aen " 1 Tl T 28-7-10

OR Mode is the most frequently occurring value 7

in the list. 8 d4en _ €%ag 9 T 3 1 aff, Fwfafak =130 +77%5

&

Ex. 3,4,5,5,8,9,9,9, 13, 15
9 is occurring 3 times §9, 3 qf4, f &l 7
.. Mode =9

> Calculation of mode for ungroup data— Just by
inspection we can check which value occurs most
time that will be the mode.

af TET yaesm)g” I3 AT ©Ey TuRtl ahf Ta
ofy 1 omTmy T e fewd, g T 11 Al Heef@ | sol. vai@d wwHfrequency 50-70 ¥ AT

130+ 3.18 =133.18

. Hence the modal height = 133.18 cm
Ex. Find the mode of the given data

RTIET ® -Fy Aeeg v1maye

Size | 10-15|30-50| 50-70 | 70-90 |90-110
F 15 22 30 20 13

a-en e ' TIMode group (50-70)T=%H
> Calculation of mode for group data— We will use Li=50.i=70-50=20.F. =30.F. =22. F =20
the following formula for calculating the mode. ’ o o e
T 3 yaew)g’ w3 @t W 79 a1 FHET Mode = 50+ —20-22
wewr #1711 ww 2x30-22-20
Z=l 4T -50+229 _5048.80 - 58.89

+ ——F X1
of —f, 1,

A\ Gagan Pratap Sir @ CHA#%P'DNPUBLH;AHON




% Range is the difference between the largest
number and smallest number of data.

Tof T % wg ed, B g wfeg wd w1 T, wiee
Range = maximum value — minimum value

Td =, 11 3H af HFEsH Tk

Ex. 3,4,5,5,8,9,9,9, 13, 15
Range = 15-3 =12
R=H-L
R = Range

» H = Highest value in the series/
H = il oy w o6 a8
» L = Lowest value in the series.
L= By 1 7 o 99
Example/%]u‘-‘@? ©

> Find the range for the data/T4 " 111 @
10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120,
130.
Range=H-L=130- 10 = 120.
Coefficient of range/T ¢ 1 f =5ffi
. 5 . H-L
Coefficient of range/T & 1 T *5ff1i" (CR) S
Example/EF‘lﬁ T
» Find the coefficient of range for the data
Tof 1 P R R
H-L_130-10 120 ...
H+L 130+10 140
» Range and coefficient of range for ungrouped data.
, o TR EEe oERT el weeY e, e 1 Feefino
Example/EF‘lﬁ ©

» For the following data find the range and
coefficient of range?

T el 1 teEty v 1 s R &
20, 40, 60, 90, 110, 140, 150, 180
R=H-L=180-20= 160
H-L _ 180-20 _ 160
H+L 180+20 200
» Range and coefficient of range for grouped data.
L TR 1 TS, T 1 s
> Discrete series—> Range of the discrete series is
determined as the difference between in the

highest value and the lowest value of the series.
Frequency of the series is not taken into account

afee @B , s Bfal1 Ay weFaed , & Bfal
TTE#3H T80 1 W 1T, 81 ®©T aqe i1 wefdtme
Bfaf 1 &, Rt ot aeTaesfl e i

CR = = 0.80

B\ Gagan Pratap Sir

G

Example/ TR ©

» Calculate range and coefficient of range of the
following data.

Trwmetmef T 1 AT 1 T 1 w1 -

10]15(20 35
Frequency | 1|8 |12 29

From the above table/ T#z1sfien T ©
H=235,L=10
Range/1d =H-L=35-10=25

25(30
17( 5

Size

5 A . H-L
Coefficient of Range/T¢ 1T 51 = ——
H+L
35-10_25 456
35+10 45

2. Continuous series— In case of frequency distribution
seres, we have find the. Difference between lower
limit of the first interval and upper limit of the last
interval in the series difference between these
values would be the range of the series.

fee, w9, , R wesl Bfal1 wiadwg = fof 7z
Bfaf o 7o, WA 1 RevTR o, &, wE , w1 % e
T 1@ 1T, we gedq T, o Bfaf 1 Ao Afew

> Range— upper limit of the last class interval -
Lower limit of the first class interval.

T 9=, ©F <= @i 1w TR R =N Wi 1w
T Ag Al

Example/EF‘lﬁ T

>  For the following table find the coefficient of range.
% ofen 1 wmete 1 T 1 R ew

Size | Frequency

10-20 3

20-30 5

30-40 7

40-50 12

50-60 17

60-70 2
From the above table/ T#z1sfen T ©
L=10,H="70
Coefficient of 1T = o

oefficient of range/ PR = 3oL

_70-10_60 _,
~70+10 80

Emperical relation
Mode = 3 (Median) — 2 (Mean)
Ex.- If the difference between the mode and median
is 2, then find the difference between the me-
dian and mean using emperical relation?

W qen , fafem 1w 1 T, e Teefy | Rewd wy
17499 g wfem T, @afts1we 17, @1 R &

CHASPIAQN rusLication



Sol. Mode — Median = 2 (Given)
Mode = 2 + Median ....(1)
We know,
Mode = 3 Median — 2 Mean from eq®(1)
2 + Median = 3 Median — 2 Mean
2 + 2 Mean = 2 Median
Median — Mean = 1

Mean Deviation (d%= ® )T,

R/

% The average deviation from the mean value of the
given data set. YT JC TE_ § 1 Tafw aF _ T, £
Ko oA-|

Ex. 3,4,5

i

Deviation—»>5 4 3

8,9,9,9, 13, 15mean =8
N N
0111 5 7sum=30

’ K ’ K 2 K

5
2
3
from mean

30 . .
~.Mean deviation = 0 - 3%, fex 3R

Variance (® T & =kt &

% Variance is the expected value of the squared
variation of a random variable from its mean
value.

OR Variance is the measure of how data points

differ from the mean.

I(, AR @ FTE, A3T(TRH I(, 50 TR THRIHF

d _ VHFRTIAHI(, T5W T Y W TR 1 6 (MK

Y@ T 9 gf
3,4, 5,
AN

Deviation—5 4 3
111
25169

, 136
variance _1 0

from

N
ul
N
O
7))

:

[
w
(o)}

mean

1
[y
o
O\

Variance = o2 =

(x = Arethmatic mean)
Standard Deviation ( ®31 ® )T,

*» The Standard Deviation is a measure of how
spread out numbers are.

a1 weer 3 afen faff J3 _ wuEen SF N, Sh-esE
%  Standard deviation a1 T+ =
Jvariance/izsf = 136

%  Coefficient of variation = &f 1 f =5ffi &

(Standard deviation

jx 100
mean

Ex. The mean of a data is 7.5 and its coefficient of

variation is 48. Find the standard deviation?

B\ Gagan Pratap Sir

g w1 fafs 7.5 A, fs 1 Fy el 48 T af

w1717 &,
Sol. 48 = Standard deviation <100
7.5
Standard deviation = 3.6
Frequency (9 @&

% The frequency (f) of a particular value is the
number of times the value occurs in the data.

T, RSfaR 1 % R () ol S 1 R g ae

Ex. 3,4,5,5,8,9,9,9, 13, 15
5—>2

Frequency of 8—>1
9—> 3

upper limit + lower limit
2
W™ OH A+ TFE Al
2
Frequency Distribution (HW@'&? RS
« It is a representation either in a graphical or

tabular format that displays the number of
observations within a given interval.

T VIR TET THIITME o gRTT® ¥1), JRITH
THGHHEH &5 TH T T1&UG R (ToFR TekH el 5/ ¥ ~THee
The height of 50 students measured as :

50 -fdig 1 wfsse 1 fraf weew

161, 150, 154, 165, 168, 161, 154, 162, 150, 151,
162, 164, 171, 165, 158, 154, 156, 172, 160, 170,
153, 159, 161, 170, 162, 165, 166, 168, 165, 164,

154, 152, 153, 156, 158, 162, 160, 161, 173, 166,
161, 159, 162, 167, 168, 159, 158, 153, 154, 159.

Frequency distribution from this data

3 el T ke wewl

Class mark =

TTIACH =

Ex.

Class Interval Frequency
MTBARD qTEwE
150-155 12
155-160 9
160-165 14
165-170 10
170-175 S

Total 50

Frequency Polygon (T ®®E v

R/

% A line graph of class frequency plotted against
class midpoint. It can be obtained by joining the
midpoints of the tops of the rectangles in the
histogram.

<=y el f@ 1 g =R <<onsE @Y 1 Wo™ Wit 1 |
=l o (sl oY, iy whHY T ©l, iy e fumd e
T wef 1efTE
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