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Syllabus for Uchcha Madhyamic Paper II STET 2023
UNIT I Subject Physics 100 Marks

Unit-1
Mechanics :-

Error Theory

Units and dimensions, SI Units, Kinematics of
Particle (projectiles and circular
motion).

Dynamics of Particles: forces in nature, Friction,
Gravitation, Contact forces

Work and energy, Momentum and Energy
conservation laws, collision in one
and two dimensions, Gravitational potential,
Satellite, escape speed, variation of g on Earth.

Centre of mass, moment of force, angular
momentum, moment of inertia

Analytical Mechanics: Generalised co-ordinates
and velocities, Hamilton's
Principle, Lagrangian and the Euler- Lagrange
equation, Hamilton's equations of
motion.

High speed mechanics: Postulates of Special
Theory of Relativity, Lorentz Transformations,
Variation of mass with velocity, Mass-energy
Equivalence.

Unit -2
General Properties of Bulk matter :-

Elasticity: Stress, strain, Hooke's law, Moduli of
elasticity, Poisson's ratio, stress
in anisotropic bodies

Viscosity: Types of fluid flow, Ideal flow and
Bernoulli's Theorem, viscosity,

Stokes law, Poiseuille Equation

Surface Tension: Surface Energy, Contact angle,
capillarity, Effect of temperature and
contaminations
Unit -3
Heat & Thermodynamics :-

Kinetic Theory of Gases, Distribution of
Velocities, Maxwell-Boltzmann Law
of Distribution of Velocities in an Ideal Gas and
Experimental Verification, Mean free Path, Van der
Waal's Equation of State for Real Gases.

Zeroth and First Law of Thermodynamics:
Zeroth Law of Thermodynamics &

Concept of Temperature, First Law of
Thermodynamics and is differential form,

Internal Energy, Application of First Law: General
Relation between Cp and Cv, Work Done during
Isothermal and Adiabatic Processes. Second Law
of Thermodynamics: Reversible and Irreversible
process with examples, Carnot's Cycle, Carnot
engine & efficiency, Refrigerator & coefficient

of performance, 2nd Law of Thermodynamics:
Kelvin — Planck and Clausius Statements and their
Equivalence, Carnot's Theorem.

Entropy: Concept of Entropy, Clausius Theorem,
Clausius Inequality, Second Law of
Thermodynamics in term of Entropy.

Unit -4
Oscillations and Waves :-

Periodic motion, oscillation, SHM Damped
oscillation, forced oscillation,
Resonance.

Wave Motion: Plane and Spherical Waves,
Longitudinal and Transverse Waves.

Plane Progressive (Travelling) Waves, Wave
Equation, Phase and Group Velocities, Changes
with respect of Position and Time.

Wave Speed in air, Laplace's correction to
Newton's formula Oscillation of air
column and resonance tube, Beats, Acoustic
Doppler Effect, Acoustics of Buildings.

Unit -5
Electrostatics and Magnetostatics

Electric Field and Electric Potential: Electric
field, electric field lines, electric
flux Gauss' Law with applications. Conservative
nature of Electrostatic Field,

Electrostatic Potential, Laplace's and Poisson
equations.

Dielectric Properties of Matter: Polarization,
Displacement Vector D, Relations
between E, P and D

Magnetic Field: Magnetic force between current
elements and definition of
Magnetic Field B, Biot-Savert's Law and its simple
applications.

Magnetic Properties of Matter: Magnetization
vector (M), Magnetic Intensity
(H), Magnetic Susceptibility and permeability,
Relation between B, H, M. H-H
curve and hysteresis, Ferromagnetism.

Unit -6
Electromagnetic Theory:-

Electromagnetic Induction: Faraday's Law,
Lenz's Law, Self Inductance and
Mutual Inductance, Introduction to Maxwell's
Equations : Displacement
Current, Boundary Conditions at Interface between
Different Media, Wave
Equation, Electromagnetic Energy Density and its
Physical concept.

EM Wave in Bounded Media: Brewster's law,
Total internal reflection.




Optical Fibres: Numerical Aperture, Step and
Graded Indices (Definitions Only), Single and
Multiple Mode Fibres
Unit -7
Electric circuit:-

Charging and discharging of capacitor in RC
circuit, Growth and decay of current in inductor in
LR circuit, AC circuit: Kirchhoff's Law for AC
circuits, impedance, Reactance, Capacitance,
circuits with AC source and L, C and R.
LCR-series circuit, resonance, band width, Q-
factor, Parallel LCR circuit as rejecter circuit.
Unit -8
Optics :-

Fermat Principle, reflection law and mirrors,
refraction laws, refractive index, critical angle,
Total Internal Reflection, Slab, Prism, refraction at
spherical interface, lens, lens maker's formula,
magnification, power of lens doublet,

Dispersion, scattering, Light waves: Huygens
Principle.

Interference: Young's double slit experiment
interference in Thin Film, parallel
and wedge-shaped films, Fringes of equal
inclination (Haidinger Fringes),

Fringes of equal thickness (Fizeau Fringes),
Newton's Ring, Measurement of
wavelength and refractive index.
Difference between interference and diffraction.
Polarization and its laws.
Unit -9
Modern Physics:-

Planck's Quantum hypothesis, Blackbody
radiation, Photoelectric effect, Compton's
scattering, De-Broglie's wavelength, Davission-
Germer experiment, Wave description of particles
by wave packets, Heisenberg Uncertainty Principle.

Many electron atom: Bohr's Atomic model,
Bohr's Sommerfeld atomic model,

Fine structure of hydrogen lines, Total Angular
Momentum, Vector Atom

Model, Quantum numbers associated with the atom,
Spin Quantization, Spin

orbit coupling in atom: L-S and J-J couplings.

Particle Accelerators: Cyclotron, Measurement of
Charge and the ratio (e/m).

Size and structure of atomic nucleus, Nature of
Nuclear force, NZ curve, Binding
energy Stability of the nucleus, Radioactivity, Mean
life and half-life, Alpha
decay, Beta decay, Gamma ray emission, Origin
and types of X-ray spectra,

Fission and fusion, Nuclear reactor.

Lasers: Spontaneous and Stimulated emission,
Optical Pumping and Population
Inversion.

Basic Quantum mechanics: Wave function of a
free particle, Time dependent

Schrodinger equation, Properties of wave function,
Interpretation of Wave
Function, Normalization, Eigenvalues and
Eigenfunctions, Particle in a box,
Simple harmonic oscillator-energy levels and
energy eigenfunctions.

Quantum Numbers of Hydrogen like atoms,
Zeeman Effect.
Unit -10
Electronics and communication:-

P and N type semiconductors, Energy band gap,
conductivity and mobility, PN
junction Diode, Forward and Reverse Biased Diode,
Zener diode and Voltage
Regulation.

Transistor, I-V characteristics, Current gains in
transistor, transistor and
amplifier, Barkhausen's Criterion, Oscillator
(basic).

Digital circuit: analog and digital circuit,
Decimal and Binary Numbers, Logic
Gates, Universal Logic Gates, De Morgan's
Theorems, Boolean Laws.

Block diagram and communication system
Bandwidth of signal, Propagation of
EM waves in the atmosphere, Sky and space wave
propagation, Need for
modulation, Amplitude Modulation.

Syllabus for Art of Teaching and Other Skills

STET 2023
Unit IT Art of Teaching, Other skills Marks 50

(A) Art of Teaching Marks 30
(B) Other skills Marks 20
A. Art of Teaching
1. Teaching & Learning:- Meaning, Process &
Characteristics.
2. Teaching Objectives and Instructional objectives:
Meaning & Types, Blooms
Taxonomy.
3. Teaching Methods: - Types and its
Characteristics, Merit, and demerits of Methods.
4. Lesson Plan: - Types and Format & Various
Model.
5. Microteaching & Instructional analysis.
6. Effective ecosystem of Classroom.
7. Textbook and library
8. Qualities of Teacher.
9. Evaluation & Assessment for learning.
10. Curriculum.
11. Factors affecting teaching and learning.
12. Teaching Aids and Hands on learning.
B. Other skills
1. General Knowledge,
2.Environmental Science
3. Mathematical aptitude,
4.logical Reasoning
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Tergre feremerar udterr afufa
Tt Trerer et adtatr Bihar STET-2023

wifees faam=

[Exam. Date - 13.09.2023 (Shift-I)]

1. Which of the following is the SI unit of electric

flux?

fraafafad § ¥ ®F-91 dga wed @ Sl

T &7

(a) Weber/dat

(b) Volt /meter/are/Hiex

(c) Vm/are-Hiex

(d) Nm/=T-Hiex
Ans. (¢) : THTUE Fgd &7 § Rud Bl wHda ym ¥
W aredt éga T (Electric flux), I8 & EIBREEE|
T &7 F AT F TS R JT F &A% & AR
(Product) ¥ S Bl 2 a\'@?f T O T wafdfa
feham ST @1 S werd Sl SI AES dee-HieX (V) AT
- /FaAm B

|<])E = EScos = E§|

STel, ¢ = T Fer, E = 3d &
S = THAd JB FI &ThA
0 = 37qd &F & dioa E a1 et 9w S & o
FHIT|

2. A particle of mass m and fixed kinetic energy K
is moving in a circle. The magnitude of its
average velocity over a half-cycle is

T m qen e fas S k@ T @
Tk g9 | 90 T&T ¥ Y ok ¥ 39k 3fr|a am
T R g—

gk )2
@)(—;mj
7T

2( kY2
(b) —(—j

mT\m
(©) (2k/2)%

(d) None of these/gTH T HE T
Ans. (¥) : T 99 &1 BT R 81 91 m S99 & F07 &
fRor 37 V 21
VT ZI 3TE T (M g9) # foRar m faRg™ (AB) = R
+R=2R

N5

\%
aﬁmﬁAﬁBaﬁaﬁﬁwﬁn‘s‘@:@:nR
mwﬁA@BwaﬁﬁWww=%
aaaﬂ%aaﬁﬁmame.ﬁwéw(vavpaﬁ

e T

2R

Vav=E
\%

VaV:ﬂ ..... (i)
T

Tlﬁl?fﬁ'f, k=%mv2
_ &1/2
v=(2)

3 V 1 AF L () § W W

1/2
ZX(é)
V = ~m7

av

T m

foheq (a) H & ST AMT B, S

i 21

3. The mass of the bob of a simple pendulum is m.

At the lower point, the bob is given such a
horizontal velocity that it undergoes vertical
circular motions. The difference between
tension force in the string will be

T Gl & FEAAE m R
=Aa9 forg W, Mo @ T Afes a fe=n
TTAT ¥, SeTeh ok OT W ifreRaw wd =gAaw
AT Al ok TRETUT AT 3T &FTT—




(a) 4 mg
(b) 5 mg
(c) 6 mg
(d) None of these/3TH T i T2
Ans. (¢) : 59 SFTH m & UH WA dAled & Mk H
TS [ S SiEe AR g9 # 39 R A §
fo6 Mot g9 & Ieaaw fog @1 I IR W o (1l
Ioaa forg WM H T9@ Y &), T gq & e g
R S F -
. T=3mg(1l+cosB)
gﬁewﬁ%aﬁr%%ﬁwﬁgﬁaﬁww
|
foraw = f=et g B (0= 0°) -
S § @4, T =3 mg (1 + cos 0°)
Tg=3mgx2
Tg=6mg
Ieaad fog A (0 = 180°) T-
S § @ E, T, =3 mg (1 + cos 180°)
To=3mgx0=0
3 SN H TE 9 o A B SR = Tpy — Ty
=6mg—-0=6mg
4. The mass of an inhomogeneous ring of radius R
is M. At a point in its axis, at distance x from its
centre,
r % T AWHAN T A FATT M

THH 38T | Tk forg WY, 30 &t ® x T R,

(a) The gravitational potential is —GM/(r2 +x’ )5

1
et fave - GM/? +x7)2 R

(b) the magnitude of gravitational field intensity

3
is GMx/(r” +x%)? fTee &m & dar @
3

AT Gmx/(r” + x7)2
(c) the gravitional potential is —GMx /‘Ib?cﬁ'q
fova - GMx
(d) None of these/3TH ¥ i i
Ans. (a) : SN M 3R B r % T 909 & 3 W
mgﬁﬁxiﬂmwmﬁﬁwsﬁmﬁm
W —

— e ¥ % ¥ g P A9 A a0

[N

5. The distance between the centres of the Earth
and its satellite is d, and the masses of the
Earth and the satellite are M and m,
respectively. If their centre of mass be at rest,
the orbital speed of the satellite will be
geeff iR SHF SR F FR F o gt d &
3R et 3 SumE & T I M 3R m
{1 afy 3Rt Fome & fagm W, o sume
&t el e grfi—

(@) M G
(M +m)d
GM
() —
d
\ (M +m)d

(d) None of these/3TH ¥ H1g Tl
Ans. (b) : T F IER, Y 3N IWE F FAl & 94
F gl d a6y TR IwE A gh h=d -
R2I

mﬁaﬁaﬂﬂw@ﬁ-—-“'

He— BPSC 7 fheq (o) & T& W A1 2, 5 %
Pt 2

6. A torque T is applied about the axis of a
cylinder for a time interval of t. the mass and
the radius of the cylinder are M and R,
respectively. The angular velocity produced
will be

t T FAUA o I uewk faeiveT & o1 &
TRA: Tek ST AT (1) AT e ¥ ey
T FFAE (M) AR B (R) §, Scamfea shivfier
TRTT—

(a) 2TYMR’

(b) TMR®

(© 1

(d) None of these/sTH T Hig T




Ans. (a) : T TcAUST H1 377 & IRe: Fged ol € —
I=%MR2
&9 M4 © %

T=Ia

7. If the vector T of a particle turns about origit
at an angular velocity g)(i F) the velocity v of

the particle is given by :

afe feret RUT GeRT ¢ wITHT o 6(¢f)ur

Tt forg & = 39 gHaT §, @ w0 @ a g

TH YR foa wirar -

(a) V=TX®

(b) ®=TxV

(c) or=v

(d) None of these/3TH T &g i
Ans. (d) : FFRIGHAT H, v=wxT
Me— BPSC A fosed (b) & W& I AW & S fh
3feqof 21
8. Which of the following the expressions
represents correctly the velocity of a particle
moving in XY- plane in terms of its generalized
co-ordinatgs (r,0)?
XY- a1 # Tfq & T o AT &9t (r,
O) Ug W HUT T AT WEt —(2) Torm =wer A
Tt grar &2

x| [cos® -rsin@ || T
@ | . [=] . .
sinf -rcosO
y] - q
x| [sin® rsin qllt
® |, |= .
cosB -rcosH q
Lyl -
© x| {—r sinq c?s 9}
rcos® sin0

(d) IIOHC of these/ZH | &g Tl

Ans.(a):XY—WﬁTﬁWW%Wﬁ%ﬂﬁ(r,
©) U # HU1 & A F &I st AT el 2-

>.< {cos@ -rsin@} r

sin® -rcos0 q

9. Select the incorrect statement :
TAd heA bl a4 aﬁ'ﬁﬂ'l{

(a) If the Lagrangian L is explicit function of
time, the Hamiltonian is equal to gotal
energy/dfa L 99 & W¥ %o &,

RfeRiEe H et o1l & qed &1
(b) The relation between generalized velocity q

and generalized momentum/IM=FHT a7 q
s gEfgd G p # ey @ q=0H/dp

(c) The rate of change of generalized momentum

is ( —0H /op )Am=liFa S uiadd & =
(—0H / 8q ) &It &1
(d) Action is the time  -integral of

Lagrangianf@ﬁ"?'l:f R # THT THA
21

Ans. (a) : B T @ 3R IR SRY Sd I= 2
e (H) st oo Rafie Sonet & a7 7 3R
forshr @1 Fel ol b IR 2, Al a8 GRE G 2
Fifs AR (L) 3R feefam (1) 391 999 & ww
H B
e (H) @t TfRIT (Conserved) & Heel g, &
R (L) ik aRumeey dfeefed, a9 & Wy
Fa 1 @ iR A Sl T I 2

: fIhed (a) TE W 21

10.  Select the incorrect statement :
Td heA bl AT Eﬁllﬁrq

(a) The speed of light in a vaccum has the same
value in all the inertial frames/eTT &t fyafa
¥ a1 ool o o5 § T A 2

(b) Neither mass nor energy is conserved, but
mass-energy is conserved/d @l geme 3R A

g Sl SR B 8 e SoIHH Sl G
2t 21

(c) In different inertial frames, neither time
interval nor space interval remains the same,
but the square of the interval of spacetime

remains the same/ffe Sigeitg Haf &, T @
THY FAUd R T & WE AaUd g9F @l
2, ifh W9 THT & SiAUel 1 9 GHE @l

21

If a cube moves in a direction normal to its
one face, all the 12 sides of the cube get

contracted/afe ®IE T AT Th Whelsh &
iy feem # wemr 8, @ =9 & el 12

qod fags Sl €1

(d)




Ans. (d) : TSHER e e fFrefoiad &-

(i) frafa & yeorer &1 =rer &1 A9 gl SeclT A §
T B 81

(i) T @ 5 3R T & o GRm g g Afhd
T Sl SR et 2 1

(i) fafter Seclta i &, 9 @ g 3iawe iR T &
T ST FHM T 8, Al W T % e
1 a1 U Tl & |

o IR FIE WH I TH FAF & Afed fewm F Faar

2, @ = % wh 12 el Rigs S &1 A Ho

I B

The modulus of elasticity is dimensionally

equivalent to:

JATET Ut Tt ® 0 & e’ g—

(a) Strain/ferpfd F

(b) Surface tension/J8 T *

(c) stress/dfae *

(d) Poisson’s ratio/draE ST &
Ans. (c) : TmEE ¥ 59 9% # STRT B F THE
ST T HE L Gl AT Sffha Sef a1 Feaea
T I Afeee (Stress) T ST 2|
it = SeIE st/ STt

11.

O =

> |

2

o = =g/ A e /f

TF & (TEAER, “agﬁvﬁaﬁaﬁ
gﬁ%mmmmm
|))

. ST TOTich = Sfcere/ farf

E=—
€

& fex, ey
% SFIFHTTI!

G & THE = N/m’

g %I PIE HE T AN 2

%Tﬁ YT Ul (E) forfta ®9 9 9@ (o) & aue
|

12.

If there is no change in the volume off wire due
to change in its length on stretching, the
Poisson’s ratio of material of wire is;

afg ar w U ufeda &
HRUT I AT | hlg TRed=T T arer ¢,
AT AR i W ST AT It §—
(a) —0.5 (b) 0.5
(c) —0.25 (d) 0.25
Ans. (a) : T TR & AT V 3 RS FE %A
A T g L2
TR H A, V=A% L
V=n’L
ﬁmlogéﬁ T,
log V=log n +logr* + log L
logV=logn+2logr+logL
IIIh GHIHTT T 3TTHTT B T

dv_O 2dr dL
A\ r

(r =ﬁF\‘JT)

d 2dr dL

AR Fﬂtga S t%ﬁl‘rf‘-! dv=0

dL

13.  The Young's modulus for a plastic body is:
wTRee g o foTT = uTaTes g—
(a) lessthan 1/1 ¥ &9 (b) 0

(1 (d) Infinity/3d

Ans. (b) Tﬁa Wi fve & fow =@ @mis o ()
T ¢ HifG la: wifies a%g & U Y@me aq
(Restoring force) I I 21 tl'”'f?f 3% wiies fyre
(Perfectly rigid plastic body) % 1%111 I Ak 3T (o0)

14. Aliquid has only:

T H R covvrrrrrrrnns] Far 8

(a) Bulk modulus /33d= "IU'I'ITm"

(b) Youngs modulus/3T FeERAT T0Tish
(c) Shear modulus/3T9&YUT FeHTEAT T0Tih
(d) All of the above/3TIth Tt

Ans. (a) 59 P PIT e AN FE AHA TE A g,
F FIA T R Ao a8, e 3w

et BTPJT'IT-[ A% (Bulk modulus) I 21

15. What do we call the maximum velocity of a
fluid in a tube for which the flow remains
streamlined?

T forelt Toft 9 T uarel o SrfireRa™ o @i
T TEd § Toeh e warg e Yty e 2
(a) Lamellar velocity/ﬁﬁ?l'{ T

(b) critical velocity/shifde T

(c) Streamlined Velocity/%l'l'{ﬁ@ﬁ'q ol

(d) Hyper velocity/31fd T

Ans. (b) : g9 f5di 7 # W u=d & 3ifwaq o i
ifeh AT (Critical velocity) ®&d & frgs fau yaw
TR (Streamlined) @ B 3??4{?[33[% EEIIEANCT
Afeham 7 & % 59 H TR (Streamlined)
Al 8, 39 59 I i 9T (v,) FaT ST 2|

S g AT, Hifdd AT (vo) ¥ &9 e 7, a 59 &
qdE H&Ad: g9 H TIEAT (Viscosity) T fuifa @ 2
3N 39 W 59 % S (Density) 1 Hi3 THE T =l
21 & g9 H AT Hifd 9 (v,) H 31k a1 7, A 3TH
YAl W U H 9gd TE Ul § 3R T B T

FET H U 2




16. Bernoulli’s theorem deals with the principles

of:

Ay foRe fagra & weifia &2

(a) Energy/3wit (b) Force/dct

(c) Mass/S=THT (d) Momentum/SaT
Ans. (a) : A 5T (Bernoulli's theorem) Tl TR0
% Rrgid W SeRd ]| Sl 0T % SIER, 6 HiE
STFTCﬂE:J (Incompressible) dAT 3TEATT  (Non-viscous)
WA Th ©F § TR WE d6 IRRET Y68 | Faed
B 2, @ I% A ¥ I B W e9h I THE

H FA e (I FHo, TS Fon qdr Refos

P+EpV2 + pgh =f4aais

When is a fluid called turbulent?
%;mﬁ oA oh YATE hl RIS WATE hal Shel STal
?

(a) High viscosity of fluid/d{a &l T 3=

(b) Reynolds number is greater than 2000/1:"@3?
T 2000 | A 7

(c) Reynolds number is less than ZOOO/W
@ 2000 ¥ FH @

(d) The density of the fluid is low/d{ A ¥
hH

W%WWW3 em ¥ 5 em B
Tk ag | feRam TaT il T € (WA
e AT g8 a-1e = 0.03 Nm™) :
(a) 4nml] (b) 2nmlJ
(¢) 0.4nmlJ (d) nmJ
Ans.g): )
T & JaAdgel & IRES B9, r;=3 cm=3 x 107 m
W%Wﬁﬁﬁﬁﬁw, n=5cm=5x10>m
g & °Id & g% a4, T =0.03 Nm''
4fh &7 Sd €, & WA & qoge #§ & IR el 2
A & JAGe B IRTH TS §TFA, A, =2 x 47,
A =2 x4 x (3% 10727
A =T72nx 10" m?
A % qodel o AT I8 86, A, =2 x 4nr,’
Ay =2x4mx (5% 107
A, =200 x 107 m?
319 J% &% | gfE, AA =200m x 10*— 721 x 10
AA =1287 x 10 m?
- T FE, W=T x y= eFwd # g
W=TxAA
W =0.03 x 1287 x 10
W=384nx10"]J
Wr4nx 10* =041 mJ

Ans. (b) : %8 ¥a© (Turbulent flow) o fopelt %@ RS

T B 97 37 U s &9 ¥ uRafdd g W 2l

5 YA § el B WA UH-GWR H YA TE Sl 8 |

ot T H 3]s (Turbulent) T« <hgl STl %, SE|

Hieed §&= (R,) 2000 § 3 o

18. An iron needle floats on the surface of water.
This phenomenon is attributed to:

TR H S U A HAE W AT {1 39 uieren

I 3 foTT FwieR Sgam=m T §—

(a) Upthrust of liquid/aiel T 3&IT

(b) Surface tension/J%8 dId

(c) Gravitational forceww EE

(d) Nuclear force/ ¥ aet
Ans. (b) : @R # g U A Fag W o 21 39
REe % forg J© T (Surface tension) e 21
TSI TG T 6 s & e gHSE g B 9o @
A 4 GESH Tl gAY A9 % SR FR e 8
ot T T e AIRA @ T8 SFaeR S|

F
3

>

59 9 # G
© HRA 3
TE 1 FH

3T G P e, S FAA & HROT U H AL g
19.

Work done in increasing the size of a soap
bubble from a radius of 3 cm to 5 cm is nearly
(Surface tension of soap solution =0.03 Nm ~):

20. With rise in temperature, the liquid height in a

capillary will:

AT | gleg o |, KIVIERT T T it SHemg
Trft—

(a) Increase/agT

() Decrease/ST

(c) Remain constant/Fad =

(d) ggjrtr decrease then increase/Tgdl ST Td

Ans. (b) : aﬂ‘;?ﬁ ER-clch| ?ﬁ?&w (Rise) 59 £
I T (T) & STIHAI Z9 & GaE W
% 6 39% S (P) & B 21 sHferT,
I &9 59 F A Feit &, T FF H A B & S
2 3 qRUTHEET By & HeE H# HE A 2
s ¢ i FHeEE § 5a-w #f F9E (h) B = g g
e s 8-
_ 2TcosO
pg
W&, T =98 a7
r = HIVTT e Ft e
p =54 I
0 = T HIvT
g = & @
The Zeroth law of thermodynamics based on
which parameter?
Tk w1yt fem fem dmfler w
arenia §7
(a) Temperature/dqHT  (b) Pressure/Sd
(¢) Density/se& (d) Velocity/aT

h

21.




(Thermal equilibrium) & €, & & TER ot S o &
ol

ST H YAl W A9EE (Temperature) W
R 2

22.  "When two body are in thermal equilibrium
with the third body, then they all are also in

thermal equilibrium with each other". This
statement by which law?

wa o fuvg de fis & i ade d@ged |

# E, @ 3 Wi off Tw T % Wy e

| § B 21 g Sy foRe e o ergEr §7

(a) Second law of thermodynamics/3 STl =l
[ERL]

(b) Third law of thermodynamics/3HNTIAH! T
forem

(c) First law of thermodynamics/SHFTfhT <l
g fem
(d) Zeroth law of thermodynamics/SSHIT(eh! T
NECINERE
Ans. (d) : TGS & I 9 (Zeroth law of]
thermodynamics) % 3ER, ‘5@ @ fig fR fis &
Y T G (Thermal equilibrium) # & &, @ 9
oft off wh g % W T g § @ 817
TSIl 1 YEl M A (Temperature) S
TR B 7
e— BPSC & fadeq (c) & T W aF1 &, S &

P 8

23.  Which of the following occurs without a change
in the internal energy?

frrafafaa & & -1 2fafiter Sl 8 uReda

% o grar &7

(a) Isochoric process/HH3IAN® FshH

(b) Isobaric process/SHaTE FehH

(c) Steady-state process/fReR-3Ta€T YshH

(d) Isothermal process/SHATIIE JshH
Ans. (d) : » GHAIGT WA H, 19 frgd @ @ (AT = 0)
e N9 F fod, Re T Faa aw W R s

21
U=U(T)
3: THATIE YA § SRS el e @
- BPSC 7 fasheq (b) & W& W AW 8 S fh

ey 2

24.  Which of the following follows the Carnot
theorem?
frafefaa & § ®E-91 wHle THE 1 STgE
YT B

(a) Heat engines/3™1 §51

(b) Gas turbine engines/Td ZWEE g9
(c) Gas compressors/ﬁ@ e

(d) All of the mentioned/3feeifaa T+t

Ans. (d) : FMAE T (Carnot theorem) :-39 T %
STER A aoHe are & faT TU S 9UER (Thermal
resewoirs)%aﬁ?@ﬂ%ﬁmaﬂﬁwﬁgqﬂm
S, U T YUSK &% o HE H ardd gfded 3o
(Reversible engine) T 31 &7 & &1 Tebal &1 FoAT
g5, 19 TR $oF a91 19 ddies it FHe 51T H

T F B

25. The enthalpy and internal energy are the
function of temperature for:

oot fee & o

ATIHT & Het 82
(a) all gases/qH e
(c) water/dTit

(b) steam/9Tq

(d) ideal gas/3Teyl 9

Ans. (d):aﬁ?ﬂm?ﬁﬁ%ﬁﬂﬂ%ﬁgﬂm

g; Rads (dU) @98 & ufada (dT) & S
|

79 M4 7

dU oc dT

H= U+PV
H=U+RT (=Y 79 gefieor §)
H=U(T) + RT
31: ardig GRaT, Fae aTIuH F e 2

26. Which of the following is true according to

Clausius statement?

u % ®YT % AIER fAfaraa § ¥

I WU 8?2

(a) it is possible to construct a device that can
transfer heat from a cooler body to a hotter
body without any effect/TT SYHIT H
Tug § S frer el g & 92 fave @
fave & 3w TARS R T
it is impossible to construct a device that can
transfer heat from a cooler body to a hotter
body without any effectf@ IqH0T 1 femfor
HT HIT ¢ S e Ry & 32 fave
¥ T fave § T wEERT a6

it is impossible to construct a device that can
transfer heat from a hotter body to a cooler
body without any effect/TH IUHIT FH
HAT EIT ¢ S fa fopt wae & T fave
¥ 3¢ fuve § T WHEERT W T
(d) none of the mentioned/® ¥t Seiflgd &l &
Ans. (b) : 58 off @@ = (Self acting) T &
g, fom el arer e & # "eEar &, S &
fepdt <2 fave § o T fuue @1 31 ergmE 21 wefife
(Refrigerator) fquid faem & & & arem I (Heat
engine) 5 Il 21
27. If a system undergoes a reversible isothermal
process without transfer of heat, the
temperature at which this process takes place is
called
afg HIE JUTEl FT & TR % T
yfeaet wmamdt wirer | Tewedt €, @ e
ATTHT UT TE YR eieft & S el STl §
(a) triple point of water/drt T l%lg
(b) boiling point of water/Trl I Feieh feig

(b)

()
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(c) absolute zero/9H A
(d) none% of the mentioned/3TH ¥ &g «ft Scifad
T 8l
Ans. (c) : I FT UM FHT & WEAT F o7 T
et Fwardt sfohar ¥ T

9 § guardt gReds 29 o e
e e g 81

28. Which of the following thermodynamic law

%ncgt of entropy" L.
| FERTfeeht fam deidt
Y SRR T §
(a) First law of thermodynamics/3SATTfaenl
weeT frem
(b) Second law of thermodynamics/3SHFTfcrahl I
FUMURERES
(c) Third law of thermodynamics/SHFT(IRl =T
e fraw

(d) Zeroth law of thermodynamics/SHIT(eh! T

Ans. (d) : f&@m T 8,

FHfE I # @ (N,) =0.20

Hq aHE = T, {6 amm= = T,

FHfE I F & (N,) =030

Hq a9HE = T,, {6 aom= (T,) = T, - 25
T A 7 6,

T
FHE @I (M) = 1- ?2
020=1-%
Tl
%=0.8:> T,=0.8T

1
1

T

T»-25=0.7T (i)

g . (i) T, 1 79 W W
y=al e 0.8T, —25=0.7T,
|Ans. (b) : 1110.8T) —0.7T, = 25
=\ (Law) ] TUl(property) T, = 25 —250°C
E i GEAIC N O] AI9H (Temperature) 0.1
e 31. If the two particles performing S.H.M. with
SN 1 999 HidRe ol (Internal energy) same amplitude and initial phase angle then
o initial phase angle of resultant motion depends
SR T ZET TgTdl (Entropy) a‘rmsn M freaifem & €1 wae s
T i YRR TR RIOT o Wi ot gRurdy fe
ST T A | T F T I (Absolute zero YRR TRT HI.......... T 7T HTam )
of entopy) (a) initial phase angle only /Hacl SRF¥H =0T
29. Kelvin planks law of thermodynamics deals F0T
g:.'l%'q' W TETTRE % P @ geke § (b) initial phase angle and amplitude /¥Rf3%h =0T
. . S
(a) Conservation of work/am T TToT . o
(b) Conservation of heat/31 3T 0T (c) amplitude of individual only /3T <l Er
(c) Conversion of heat into work/ 3FHT &1 F | d) h litud 1 oh le /A 7
. (d) neither amplitude nor initial phase angle
. _ - 5 3 3R A & IR = A
(d) Coilversmn of work into heat/ 1 Ans. (a) : W 3 T (Simple harmonic motion -
SRIEU]

Ans. (c) : HfeaT Wik FHMIGH & HE H FHT FH
TEEIUT (Conservation of heat work) = & Hafer 21
FHfea i TR THT HiE T FF T & S fepe
TS W W T WS 3G S B Quiarn & H
TR B S|

30.

The efficiency of a Carnot engine is 20%. The
efficiency is increased to 30% when the sink
temperature is reduced by 25 C. What will be
the source tem erature? .
HEE T TAAT 20% & o fHeR oAl
GLERIE) ZSUCW@'WE&'HT 30% doh W@
el & ST T AT T B2

(a) 200°C (b) 450°C

SHM) U a9y ser e iy @ firgd iy e ge
FUT W FERG TAHIT 9, 9 Rafq & o7 & ey
%Wﬁm%wﬁﬁwwaﬁwﬁm
foomfed e @ @ 99H 31am YRS =T 0T & e al
oot Ty 1 gRfYe =ROT 0T had TR WXOT
et e 21

32.

The motion in which a body moves from one
place to another with respect to time is called

--------------

ar;: wfer fw g fiis wwe & |ue T =
[ T T TR ATCAT Eevrenn.. THEATA 1

(a) vibrational motion /&9 TIfel

(b) rotational motion /§Uﬁ Tfa

(¢) circular motion /gita Tfd

(c) 300°C (d) 250°C

(d) translational motion /&JTA0T Tl

11




Ans. (d) : T 5via f5a, 5@ &1 fig (Body) U fig @
W fig 7 WA % W ot Rafd # T Fd €, fie
F TY THR H G H WA T (Translational
motion)%ﬁél

33. A motion which repeats itself in equal interval
of time is called as
oE A S WHA ok GEH AU W WE i
AT § ... FEATA &
(a) periodic motion /3T T
(b) circular motion /FTF TIfd
(¢) translational motion /FHIERUT Tfef
(d) rotational motion /50U TIfel
Ans. (a) : 5@ 8 e ffya grarwa & s & e
99 T IR-GR 39 T HT A &, A I A 3t
T et @ a9 i gEEre SEdee (T)
FEEAT 2|
34.

..............

If the particles of the medium vibrate about
their mean positions at right angles to the
direction of propagation of wave, the wave is
said to be.....ooeveininiiiiaan

gfe aTeaw & HUT T4 K HOWr ki foIm &

TR W U ofwa Rafy % gEw wuA

A ¢, A AT Y hET €

(a) atransverse wave /T IR T

(b) a longitudinal wave /T 3Faed T

(c) a stationary wave /Teh T T

(d) asound wave /U & AT
Ans. (a) : 5 € gz § q07 o G9Rd @9 W arew
F FUT (particles) T & FoAd H &M & waad S
A 8, T AT H I T (Transverse wave) Had
21 TR T F IR F AR sAfepan fwemed st fafa
I ST (Crest) T e 1 3R Aferepem fomemyay &t fafy
& T (Trough) Fad d
35.

Which is a mathematical equation for a
progressive wave ?

WATHT T o Tt TrfuTeer AefieRtoT e 9T §?
(a) y=asin (kt - ®x)
(b) y=asin (2mt-Ax)
(c) y=asin (ot-kx)
(d) y=asin (At — D)
Ans. (c) : Ifc g9 fH GAMT (homogeneous) HTEH q
TR T 39 X @, d AW o HUT AR He
HA WA T 3 I H, mew § 3 gU dud @
‘S T Fed 2
T @&y = a sin (ot - kx)
36.

The distance between two consecutive nodes or
antinodes is

2 THATTT EH a1 Tew it ofrar ot gl §1
(a) A (b) A4
(c) 2h d M2

Ans. (d) : & FHAFE ASH A1 TEHEH & d= F gd A2
At 2 g it T % & @ g A4 Al 2
A A A

-

N- NOdL ——
A-Antinode [€——A/2—>{€h4->]

37. If an external periodic force is applied on an
oscillator then it executes

W S
T STl § A TE....... RTHAT T BT &

(a) Undamped free oscillations /3T Hh

(b) Damped free oscillations /3TaHf~ad Hq<h CUSE]

(c) Forced oscillations /sTefld e

(d) None of the above /30 & &g o T&f
Ans. (¢) : 9 % 7] o W P S e 5 o
I IA F SGRT F Ao F &, d a%] B A B
YUfad 2o AT sl aleH (Forced oscillations) Fed & |
38. In steady state forced vibrations, the amplitude

of vibrations at resonance is ........... damping

coefficient.

R erawen ¥ S %UT W, AR W U

T AT ITTHE TUTH F ... BT 2

(a) equal to /I

(b) directly proportional to /e m

(c) inversely proportional to /Wr#(

(d) independent of /&
Ans. () : ﬁmwﬁwaﬁqﬁﬁ AR T A H
AW STFHE B 2 & At ww
# emaf a5 F Wefas Mah F & e @, a a5
% SUlfed Ul 1 AW Fgd 9T @ S 8 g9 Sl
F A FEd & qU1 T A AW b A B SFIAE
e’ Fed T

39, e in frequency (or pitch) occurs if the
source of sound and the listener move with
same velocity and in the same dlrectlon
iy eafr 1 B iR 9T T & a7 iR T
# fom o wrera & ot gt (3w frer) ® gar 1
(a) Change /aftad
(b) Increase /3f&

(c) Decreas/a&Ht
(d) No change /1 aftada T
Ans. (d) : 3 AT F Fid S T TH & AT 3N 3R

w & Ren § 9o & A o (n fe) § B aRed
T T U HUS BN A Ao S e d Ao
# g Fed @ IR F eSS § WA S 2

40. The apparent change in frequency of a note (or

pitch) whenever there is a relative motion
between source and listener is known as

So ot B 3R giar o e wmafaa wfe g
T e (an fuer ) oY egfa § Wy ulteds @y
..... & Y H ST €T )
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(a) Piezo electric Effect LIS 1%[% ERIE]
(b) Compton Effect /I F919

(c) Doppler's Effect /SITert J4Tel

(d) Seebeck Effect /Hiash T

Ans. (¢) : aﬁaw&ﬁmﬁvﬁawﬁ%waﬁﬁﬁ
W&rﬁ@ﬁmﬁwﬁwﬁaﬁ?ﬁ T Fed 2
SR 99E &

(1)W%ﬂﬂmawﬁq=@q°raﬂéwaﬁmﬁﬁl
(ii)argﬁssﬁﬁwm%%wa:ﬁmwﬁﬁ

41.  If vector field B=x"i-xy j-kxzk represents
a magnetic field then what is the value of k ?
afe wfeer &3 B=x"i-xyj-kxzk =
TR G Y Yl war § @ k o 9
22
(@ o0 (b) 1
(c) 2 (d 3

Ans. (b) : FIF &7 & forar -

VB=0
f£+]'i+k (x* —xyj — kxzk) 0

ox "oy
2X - X - kx =0
(1-k)x=0
I-k=0
k=

42. Capacitance (in F) of a spherical conductor of

radius 1m is

Tm A ek TMATRR TeTeh ahl EXTRaT
(F#®) R

(a)llxlo“’ (b) 9x 107

(c) 9x10° (d) 9x10°

Ans. (a) : 89 S 8 1 & TelbR =i &1 &1 (C)
C=4ng,r
@, r- e F
1
Ox10

Three point charges +q, +2q and Q are placed
at the three vertices of an equilateral triangle.
What is the value of Q if the potential energy of
the system is zero?

= foig 3mawT +q, +2q 3R Q TS wHaTg Fryw
o o= vfief o @ e §) afe frem @t fefes

T C= ~=0.11x10"F = 1.1x10"°F

43.

iott I & AT Q T W e &7
2 -2
(@) =1 (b) —q
3
q q
(c) 3 (d) 3
Ans. (b) : IRAER,

feafost ot (U), = a2
4re. r
Reffirst 39t (U),, = ——x 242
4re. r
Rafemt ot (U),, = ——x 22
4re. 1
T & farga Rafest ot 1 21
(UWag + (U)pc+ (U)ac =0
2
20 1 20 1 40
e r  A4ne r e r
297+ 2qQ +qQ=0
3qQ = -2¢>
2q° 2
0-"2 _~2
3q 3
44. Conservative nature of electric field means
Y TIRTUT Yepfer aht ek

(a) Curlis zero/Fd NG

(b) Divergence is zero/3T9HUT I

(c) Gradient is zero/Je0TdT I

(d) None of them/3TH & % T
Ans. (a) : fRl ST (3te@T SMafvE %) & IR 3R &
T &7 fod g o w99 &1 ewd air @ foegd &
(Electric field) Hgaml ¢ foed & & ddafed ¥
(%conseervatlve nature) <hl a3t et T (curl is zero) grar

|

45.

between electric
field E and

olarization P is

THa-gﬂ D farera &1 E 3iR gt P

sfter W& Heoier §

(a) E=¢(D+P

(b) P=¢(E+P

(c) D=¢(E+P

(d) P=E+D
Ans. (¢) : ﬁsﬁgﬁ foemu (D) = g E+P
ST, gy—> A fomefia, P — gEm
E — foga &7, D — foregm fomemms
forega fergem =1 SI 3R (C/m?) 21

46. The tangential component of electric field for a
perfect conductor will be

T YUl oeTek ok foTu foga & et R
e B
(a) Infinite/3%Hd
(b) zero/I[A
(c) same as normal component/<TFdd Hdh Ed
fow w9
(d) none of these/sT8 T HIg Tl
Ans. (b) : T J0f T1ei% & fow gy e 1 wnRE
Fh I B
47. A strong magnetic field B is applied to a
stationary electron, then the electron will

relation
D, electric

The correct
displacement

Teh T & B ol T Rer getei=
WA faRE S §, fR geeet e
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(a) move in the direction of B/B & fum & 3m mﬁﬁﬁwmﬁmmaﬁmm
EE F foTw 3o e § e SieH Tee d HH Hh
(b) move in the opposite direction of B/B @I ||=1 9 sifoey ot et EEEIDf verd %7 3TET A
formlia faem & a1t @ S 2
(c) remain stationary/fEeR W 51. Which of the following is found using Lenz’s
(d) move perpendicular to B/B & Taad g law? .
. > frafafea & § ®F-w1 o fem @ seEnT
Ans. (c) : ST R 2, erefd s@em 9 (V) =0 T U T S0 87
TF feR goiee | ad (E):q(\ﬁ/xﬁ):q(0x]§):0 (a) Induced emf/IRT E.TH.UH
3 TH R gode ™ AN 5o I 2, Tt Taae (b) Induced current/¥RT €T
e & §| " " (c) The direction of induced emf/afd S‘Q’FUICB El
48. The value of magnetic field at a distance of 2 feam L .
cm from a very long straight wire carrying a (d) The direction of alternating current/ScTard sl
current of 5 A? . BT & feam
5 A TR T WeiEd R ATl TF SEA W ([Ans, () : AT UAUE F1 R S I deded o
Y AT A 2m H G W ASET 8T H A | |36 § 9 F R @ a0 § ¥ 6w W
T ETr? frrerifa foham s e 2:
(a) 5x10°T (b) 10x10° T o O 1 B ARA SUNUE & T S sEfT wie
(c) 5x 10T (d) 15x10°T 3 g Fefor w9 % fau o g e g1 e
Ans. (a) : ﬁqjé &1 forom g & f IRT Swauw @ feem we v 5 afz
foggd W () = 5A ¢ AT e § e dea § Az e w8 A
% 1 B () = 26m = 0.02m 76 e T A1 I T S T T 7 PR
e 8 (B) = Lox 2 foreet 8 o 21
r d¢
B=10"x ZXS S 2107 N/m N
002 4r -wﬁﬁwa‘rﬂ%&a&rmﬁw—%ﬁmmﬁ{qﬁ
B=5x10°T - et Heael § IR suue # faen feitd a9 % fow
49. The law which states that the line integral of Fﬂ—’lﬁ’_‘m T & 3R s m FATET T 3,
th tic field d losed 3
cqual to the free curvent through a surface js || 7 T €74 o qECh Ih, Th Ih o S A
TE T S AT § 5 U o ok % o A | [TWOR deed Gt | A vgedt el e e ) fam
<o S T SIS 31T HaE % HeAw ¥ g 1 3 F 2, ST sedex & i fEw & I

T o SIS B 2

(a) Faradey’slaw/ﬁv‘(l@ &1

(b) Gauss’ law/TE 1 frem

(c) Ampere’s law/THX 1 faw

(d) Coulomb’ slaw/w?ﬂﬁﬂl’l
Ans. (¢) : TR 2 5amT 8 f UF &% 9% & 91 3R
qaHT &F H A T AR & WeAH § g O &
TR 3@ 21 TR & uRudE fem Faa
i e e & e A &

50. In order to minimize hysteresis loss,

magnetic material should have .
ﬁéﬁ?ﬁ'ﬁ T A wH A & U wee
wrht B ey

(a) High resistivity /3=d ¥ SHED|

(b) Low hysteresis co-efficient/fF feeftda
(c) Large B - H loop area/dgl B-H T[@ GEl

(d) High retentivity/3=d gRUTRIcId

the

Ans. (b) : B9 WA 8 b —
W1]=’I’]><Bm><f><v
, = Ve RV =R F AEH
f= smgf W, = IR g

;Wﬁ?ﬁ@ﬁmﬁ%i@@aﬁﬁwaﬁ?ﬁﬂ
»

52. The energy stored in a 70 mH inductor
carrying a current of 5 A is
5 A i W & W ATt 70 mH W W wUE
Tl §
(a) 0.875J (b) 0.556]
(c) 0.755] (d) 0.655]
Ans. (a) : fam %,
91T (i) = 5A, ¥ (L) =70mH
TIEA o1 (U) = %Liz :%x(70><10'3)><(5)2
=0.875]
53.  The magnetic flux varies as per the relation

@=8t"+6t+2 (where @ is in milliweber
and t is in second). What is the magnitude of
induced emf in loop at t =2 seconds

Yelg HeY % JTEAR fae g §
(@) =8t* +6t+2 (el ¢ fucliasw & & 31 ¢
THT HT) t = 2 TS, W U § URA T TATHR
T afeTeT = 72
(a) 40 mV
(c) 38mV

(b) 36 mV
(d) 42 mV
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Ans.(c):ﬁ'ﬂT%,
o =8t +6t+2 (ficligsr #)

t=2s

IR ETATE (e) = ‘;—‘f

e:i(8z2 +6t+2)
dt

Tt (i) § t 1 9F W T
e =16x2+6=38mV
54.

A magnet is brought towards a coil first (i)
speedily (ii) slowly. It can be concluded that the
induced emf will be :

T T R Ugel HEe! Ht AT AT e §
(i) oSt F (i) - =g fewd feReT T
ehell € T URA Sumaw gm
(a) smaller in case (i) /fafe (i) H BreT
(b) equal in both cases [ fafa & TueR
(c) larger in case (i) /fafd (i)ﬁ EE]l
(d) None of them equal in both cases /T fafq &
T8 @ & f guE T R
ns. (c) : 519 G B TGT oSt ¥ TH HSel S A A
@ Feel (coil) F GuH & g dsT § Tl
Fect ¥ IRA ary/IRT AU I A @ gEhe
HeamTiiet oot & Afe T forge awiar & 9 99 &
# I Tgd dR-R @ S 8, @ Feht ¥ IRa
U A1 IRA S UAUE IO I & gHene e iR
¥ At T fage awfa ¢ o IRT dumus o gfa
3w (i) feafa # sifers &

>

3

55. If the refractive index of the water is
approximately 1.3, then the speed of light in the
water is . .
Tfe ot T TUedATR TR 1.3 §, o Ut o
YeRTIT Tt 7T B
(a) 1.3 ¢ (b) 0.77 ¢
(c) 1.1c (d) 1.5¢

Ans. (b) : &1 2,

T T e, L u, = 1.3
(ar) frafd & waer &t =1 =c
ST H ST AT (x) = ?

Mo T

x=-20.7692¢=0.77¢
13

56. The Maxwell’s first equation is obtained from

wor wefteRtT § YT feRa e ¥
(a) Coulomb’s law /&elrl &1 a9
(b) Gauss Law /T & fag
(c) Ampere’s Law /TR &1 fem
(d) Faraday's Law /T fEm

Ans. (b) : THEST & YT THEHT H NG F g9
(Gauss's Law) @ W« fopam Sam 81 wig & faw &

FER, frafq §, el &7 g8 § o ot dgd v
(Pp), B & iR IURYT 4 AW (q;,) (FAH) &

f‘ﬂﬁ?ﬂél

57.

The directions of the propagation vector k and
the Poynting vector S for an electromagnetic
wave are

Id A T o (T YR deel K AR

TrEfeT gere S @ faond §

(a) parallel to each other /Tsh g'{ﬁ ERIGICIGES

(b) 1a%%i-parallel to each-other /T & & THHI
off

(c) normal to each other /Tsh gﬂi & o gm=
(d) any other angle /g 3T HIUT
Ans. (a) : %WW%WWW(K) 3R
T d9e (S) # Remd Th W F AR i 2
TR Jaex 9fT SR oA faed e @ § el
% YaTg & aranT iR fawn i Fuia s 2
58. The reflection coefficient in the wave

propagation when it is transmitted with the
Brewster angle is

FEI U H AT HARG G W q6T JER H
e T[UTISR e §

(a) O (b) 1

(c) -1 (d) infinite

Ans. (a) : JRI FO & AT FART 84 W &I TER
(wave propagation) # T TR I g 7 I Ed
fem & F TH HHR IER Yelihd HY
Y & A T T BT R H I B 2

59. If the critical angle for total internal reflection
from a medium to vacuum is 30° then the
speed of light in the medium is

forelt wremm o qh FHA ANaR®
TEAT o U whifaes wior 300 &, oF areay o
WRTIT T TTfeT B
(a) 1x10%m/s (b) 2x 108/ m/s
(¢) 1.5x 10° m/s (d) 2.5 x10° m/s
Ans. (¢) :
TSI HIT (r) = 90°

MY 10T (i) = 30°
_sin(r) _sin(90°) _
~sin(i)  sin(30°)

foara o wehreT &1 9T

eI H RIS a7
3x10°

IL[:

Aqreqq § FeRIST H AT = =1.5x10" m/s

60. When light passes (with normal incidence)
from air (n;=1) into glass (n, =1.5), the
reflection coefficient is

T YeRTT (ETHT ST o | ) gal (n, = ) &
& (n, = 1.5) ¥ oRAT €, A GG UTR

BT
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(a) R=0 (b) R=0.04
(c) R=0.96 (d) R=1
Ans. (b) : fm @
gl & U (n) = 1, &9 & T (n,) = 1.5
2
. n,—n,
e 22
n,+n,
2 2
R:(l‘s_lj =(Ej =(0.2)" =0.04
1.5+1 2.5
R=0.04
61. The time constant of an inductive coil is 2.5 x

10 second. When 80 ohm resistance is added
in series the time constant reduces to 0.5 x 10°
second , the resistance of the coil is ?

Teh Wk hsell ot T femis 2.5x107° A
T I Tk 80Q WieRier &l §@em o Sg W
T feeries 0.5 x 107 /. 99 Sar E1 et o
wferRrer €1
(a) 200 ohm/ 200 37|
(b) 20 ohm /20 |
(¢) 50 ohm/50 3719
(d) None/3T ¥ &g Tal
Ans. (b) : 89 S € f,
@ H GHY Eeish

L 551074,
R

L=25R x 107 @)
S TH 80 W N Y ST F Jgd F 9 9T
fedish

CHNNYY TIEE. S (if)
R+80
T (i) & 79 (i) § W ®
-3
25Rx10° _ o o
R+80

2.5R = 0.5(R+80)
2.5R = 0.5R+0.5x80
2.5R —0.5R = 0.5%80
2R = 40

R =20 39

62.

A coil of inductauce SOH and resistance 30 ohm
is connected to a 100 V Battery. How long will
its take the currrent to grow one half of its final
value?

Wk 50H 3T yfeier 3030H o1 Uk dhgelt
100V Jeft ¥ T &1 & =t ua sifem a=
T ST g U Feha=T To T ?
(a) 2.15sec/2.15 H.  (b) 4.50 sec/4.50 H.
(c) 1.15sec/1.15 . (d) 0.15sec/0.15 .
Ans. (¢) : IS F b = 50H
Free H AU = 30Q
g =9

L=50H 3002

1

2
&5

=i

i=

LESIER)

T

—_

0 _ : -tR/L

2

etR/L :2

AT TF In B T T

= £1n2
R

=39 0693
30
t=1.15 9.

A battery of 6 V and internal resistance of 0.5
ohm is joined in parallel with another battery
of 10V and internal resistance 10 ohm. The
combination send a current through an
external resistance of 12 ohm. If I, and I, be the
currents given by two batteries, then the
current through each Battery is ? or I; = ? and

I

6V &t Tk el iR 0.5 3w 1 SR
JfeRIEr 10V i Ueh 31T sl 3w 10 W &
3AfRes Fiekier o |1 WY ® SISt AT §
AN 12 309 & argdt yloder & wreaw o
HE AT AT 1, AR 1, 3 el gro & w
unrg;éﬁmazﬂ%mwﬁw%wh
=23R1,

(a) 1,=-2.27A, 1,=2.865 A

(b) 1,=2.865 A1, =2.27A

(c) ;=6A,1,=10 A

(d) None of these/sTH T g T

63.

Ans. (a) :

et o fgdirar foem 9-
IV=0
o o 9-
12(1;+1,) + 0.5 I; = 6-----~(i)
12(1,+1,) + 10 x I, = 10--—-—(ii)
Tt (i) dor . (i) F 8T 9 fren
I, =-227A
I, = 2.865A
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64. What resistance Must be connected in series

with ar inductor of 5 millihenry so that the
circuit has a time constant of 2x107 sec?

5mH & & WY e ¥ few wfaae
w WIS AT emeu Arfes Withe T wWEA
feerier 2x107° /. 2N
(a) 2.5 ohm/2.5 319
(b) 4 ohm/4 3T
(¢) 7.5 ohm/7.5 3|
(d) None/sA+ ¥ &g &t
Ans. (a) : 1=2x107sec
L=5x10"H

5%107
T 2x10°
A resistor of 12 ohm, a capacitor of reactance
14 ohm and pure inductor of inductance 0.1 H
are joined in series and placed across 200 V , 50
Hy supply then what will be the current in the
circuit and tan ¢, where ¢ is the phase angle
between current and voltage. Choose the
correct option (take T =3)

12 309 &1 Uk , 14 309 gfersra <t
T HamA 3R 0.1H Weahed & & UG
rfteE @ ¥ 92 g ¢ 3R 200V, 50Hz,
AC Tgfd WX W@ U g A |fhe ¥ wie @
FIT QT tang W&l ¢ Thic 3TN Aeew o ofter &l
T (AT ) R
(a) I=10A and tan ¢ =3/4
(b) I=10A and tan ¢ = 9/4
(c) I=10A and tan ¢ =4/3
(d) None of them
Ans.(c):fﬁ??ﬂ%
X, = WL = 2pfl = 2x3x50x0.1
X, =300
R=12Q
X, = 14Q

Z (3fearem) = \JR? +(X, — X )’
=J(12)* +(30-14)

2.5Q

65.

=20Q

@ () = Ev 290 _10a
X —X
tanp = —-—=
¢ R
g 30-14
¢ 12
16 4
tang = —=—
¢ 12 3

66. What will be the instantaneous voltage for AC
supply of 220 V and 50 Hertz ?
220V 3 50Hz &t AC & foTg areeRTioren
e T ERI
(a) 311sin1000mt
(b) 311sinl0mt
(c) 311sin1007t
(d) None of these/3TH T Hig T

Ans. (¢) :

v
V=
"2
=, N2
r{, = 22042
V=311

fear 1 £= 50Hz

o=2nf

® = 2x7tx50

=100m

. TRt alee™ (E) = V, sinot
E =V, sin (100m)t
=311sin1007t

67. choose the correct option.
|
(a) capacitor Blocks dc and allow ac./H9TRd dc
A BT & A AC I STl T 7
(b) capacitor offer infinite resistance to dc./g9ME
Ted 3R de & foTw s wfedry
(c) Both (a) and (b) are corect./aT (a) 3R (b)
w2
(d) All are incorrect/g4t et 2
Ans. (¢) : T9 I ¥, g9 TR 30 LI & e

mﬁaﬁtq F AR I FT FROT GEIH F T 7w

& § fh @?r;ﬁ@ﬁﬁ@mm%ﬁﬂmaﬁ%%
SWI% WW%W:@W%W
Acﬁ 3R o Feed w
é?n% DC F 3Fa65 I ¢ 3R AC Tk

|

g # %9 ¥ %9 & f9gd Heeed @ @ S Th
Tl SN A fFU 9 7 SR Fewd F A
TARIERS &7 ¥ el gafed & % fow swEm fhar
ST 1 A8 U G Glehe i g 1 B @ N gafey
DC 9rsi & fou swa gfadie & q@ & i 2|

ara: faed (o) 9& 81

68.

what is the dimensional formula of VLC ?
JLC =1 forfrar g 2-

(a) M°L°T"]

(b) ML’ T

(c) M"L*T"]

(d) None of them/gT8 & I &t

Ans. (a) : \LC = [[MLZT’zl’ZJ[M’IL’ZT“IZHUZ
-[r]” —[T]

=M°L°T
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69. An alternating current of 1.5 mA and angular
frequency w = 300 Radian/sec flows through
10kQ ohm resistor and a 0.5 uF capacitor in
series.

What is the RMS voltage across the capacitor ?
1.5mA 3R Mg 300rad\sec i Teh

YeaTadl ST 10kQ e § 3 0.5puF

Tetfr & weEw ¥ sfwen # wyarted A | |5

T 3R |fthe & wfeemenr @ RMS aiees

T Ul T
(a) 10V (b) 144V
(c) 1.0V (d) None
Ans. (a) :
R X
— I
1=\
o
X, =
wC
1 3
=——————=6.67x10°Q
300x0.5x10
V=1 ><X§
=1.5%10" x 6.67x10°
=10V
AN~ AT G f&hed (b) I T& A1 T B

X

0. A capacitor of 1 pF is charged with 0.01C of
electricity. How much energy is stored in it ?

1 uF & Tk Gaia &0 0.01C fosrelt | =mst
fera waT ¥1 30 feRait St i €2
(a) 5007 (b) 55017
(c) 507 (d) 5.0J
Ans. (¢) : 89 I 2 f&-
¢ (0.01)
2C 2x1x10°
107
2x107°
10°
2
=50J
The Fraunhofer diffraction pattern on a screen
through a circular aperture is of the form of
g 5% & Areaw ¥ WhA W R ST
forard= fred ww gt €
(a) Sine function /91EH HFH
(b) Delta function /ST2T HaeH
(¢) Gaussian function /TRSH HaeH
(d) Airy pattern /39TGR pec
Ans. (d) : TAF §7 T FHIE R B T 30 e
e U U Ioolad Hd & BT @ 9 gaer e %
Y Y I @ E S AR Ghfsd gt # SEe & qY
TR gameR e Feel 2|

71.

72. The ratio of intensities of two waves of same
frequency is 16:25. The ratio of their amplitude

will be

w\ = it q AEN S far w AU
16 : 25 ¢ 3Tch STTATHT AT STIUTA §

(a) 16:25 (b) 4:5

(c) 3:5 (d) 5:4

Ans. (b) : & F Ta T & AW & g D
R otefd 1 oc A2l AR & eaf alm s A
STAT & 16: 25 T 34k AT N I 4:5 EM

I o (A1) 3 1, o (Ag)°

L A A [L_[16_4

I, AP 4, 1, 25 5

73.  Interference and diffraction of light supports in
WehTST ST T AT

(a) Wave nature /aa Thid

(b) quantum nature /FEH JHfd

(c) transverse nature /3TE i

(d) electromagnetic nature ff%ﬁ%?f ﬂ'@ﬂﬁ?{ EEAG]
Ans. () : AT TR foads Ge7 &1 had a1 57 &
@1 S HHAT ¢ UG BH A8 FT T © [ I
zaa-fete W SR e fee g/ faad= s & ad
T H THE T &
74. In a Fabry-Perot interferometer the circular

fringes formed are referred to as fi

ringes of
- ﬁ,mﬁm%m
st arer fths wgeTa ©

(a) equal thickness /HHTT e

(b) equal inclination /¥HTT b1

(¢) equal chromatic order /SR aUf Y

(d) none of these /30§ HiE &
Ans. (b) : HSI-UUC X BT H, S AT JATER
fSpSTl 1 GEM g ATl Bkell & &9 H ST S 2
o Tefi-TAIT AfHOH Tg-dw gL N T 1 ST
FAT & ST TS 39T BIT & o Feb1ST & Wadeh GHHIR
Tael ¥ ol T F weaw ¥ e §
o T IR S YBT fEl U TAg ¥ THUA 2, oA SHB
?%wgwﬁﬁﬁmwé,aﬁxﬁﬂmamwﬁﬁ
ST 81
@, el-Te AfeeromEd #, S99 9Tl JueR B e

b ATl st sheerd 21
75.  The brilliant colors in thin films of soap are
due to

HEA @ uaet fRedl W wmeRier T7 feREeR

HIT S &

(a) dispersion [herE

(b) diffraction /faad=

(c) scattering /forETa

(d) interference /SfehTT
Ans. (d) : S FI e THE TUE # OfA f@m §
% FEA T uac fhew & 3 3R B # wwe ¥
TR BT FHTET BT SART B 2

o & TAM G AN T THH AW H & TH
aar et Ao U 9y U & fawn H e o @
wew % 39 fgE W gEew a1 Y urE S g, 39

ST I TR T SHTHOT Fad gl
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76. In total internal reflection, when the angle of
incidence is equal to the critical angle for the

pair of media in contact, what will be angle of

refraction ?

TWIEAS |, T& YA 0T GUeh o
g o S ® for shifeaes T & aRTER
BT &, A e o w ?
(a) 1800
(b) 0°
(c) 90°
(d) equal to angle of incidence

Ans. (¢) :

S SUAH FIUT, FAH HIOT F gL BT 8 al g
HIUT 90° BT B

77. Huygens' wave theory of light cannot explain
WeRTIT < STEAT 8T T Hehd

(a) Diffraction phenomena [frada s

(b) Interference phenomena /SfTHITT FATE

(c) Photoelectric effect /1T ﬁﬁ;{"ﬂ q919

(d) Polarization of light /STl T ¢eehT0T
Ans. (¢) : YT foRqd w9 - 5@ #E qad et forgm
TEE AT § T W B P AR el et
A AT TFI-SfTE TS FEdl 2
78. When Two waves of same amplitude add

constructively, the intensity becomes
S THE A i & a7 ©EHS ®0 F

Srgeht £, A chraar B S €

(a) Double/ﬁﬁ'ﬂfﬁ

(b) Half /3Tt

(c) Four Times /N Tﬁ

(d) One-Fourth /T =g
Ans. (¢) : 91 {6 80 94 8, T oc A? 39 JHR SE-59
A T TS ®G Y S[edl @ S AW A A
STt 1 T e =) T @ Sl 7
79.

The laws of reflection hold good for
o foram &y g

(a) plane mirror only /T THA IUOT
(b) concave mirror only [FEe SFade T
(c) convex mirror only /Fhad 3T YT
(d) all mirrors irrespective of their shape /&t
Td0T, 918 3T AHR o o @&
Ans. (d) : TEdT & Frm qoft $R % U W@ oA 8
2| Il UG HI0T, WA U1 H FER el T
@, ufad R, wWade wae @ dAfed ek
TEfdd BT U & a@ # A 2

80. If white light is used in Young's double slit

experiment, then the central fringe will be

I & TOA e H TG WehtoT T

IUANT feRar ST &, A St st e

(a) Red /oA (b) Coloured /&=

(c) White /T%& (d) Blue/drer
Ans. (¢) : $59 T The 8, S9-2 Bhe & =ieE,
T Feed VIBGYOR §RT €91¢ T G % 568 & argdl
2 pafq S (V) B ged vl R e @ @ik e
oY 3T H THh 9K BhE % T fig W N F
fpTR ST & S @ T Sh 9 ®9 § FHIv
femrg & 21

81. The binding energy per nucleon is maximum
for the nucleus
gfa feeaia U Set Anae & fag
STferha™ Eielt §
(a) Fe* (b) He'
(c) Pb™* (d) Mo

Ans. (a) : 0 SfFAHH duT Fol W/AW] HHS & G

gl ¢ e dud el R s @, i
I & Sfereh ReR BT, Fe™® § I a1 T 56
2 7% gay feR e 8, *Fifh U e B g gt
@iea & T stiedm St #1 ArEavTshda gl 2 |

82.

The electron in a hydrogen atom with a radius
equal to first Bohr radius has a velocity equal

t
;maﬁg'{ﬁw%wﬁwmﬁm@m

TRHTU] H ST T AT SIS BT §
C b C
(2) 5 (b) 0
C
(c) 137 (d) E
Ans. (c) : TSSO WA F FoT Fefl § TR FoaR A
1 aAT-
nh
mvr—ﬂ
_nh 1x6.63x107
S 2xmr 2x3.14x9.1x107°' x0.529x 10"

v=2.18x10°ms™"
gﬁ@ﬁqmaﬁ%ﬁaﬁﬁw%mn:mﬁzzl

sﬂwéﬂ m|m@aqwmﬁmaﬁﬁw

ﬁmﬁaﬁzéaa?wéﬂl

83.

37

Bohr radius for Hydrogen is 0.53 A. The
ground state Bohr radius for He" ion will be

TEEINH & T sitet B 0.53 A & He' 3=
o fTU UTSUE AeTeer STawT Sigd e gt

(a) 1.06 A° (b) 0.53 A°

(c) 0.265 A° (d) 1.134 A°
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