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Subject- PHYSICS

Total No. of questions — 20
Full Marks — 70 Pass Marks — 23 Time — 3Hrs.

GENERAL INSTRUCTIONS :

All questions are compulsory. Candidates are required to give their answers in
their own words, as far as practicable.
Q.No. 1 has 15 objective questions, each of 1 Mark.
Q.No. 2 to 9 are very short answer type questions, each of 2 Marks.
Q.No. 10 to 17 are short answer type questions, each of 3 Marks.
Q.No. 18 to 20 are long answer type questions, each of 5 Marks.
Marks distribution for different parts of a question are shown in the margin.
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GROUP - A 1X15=15
1. (i) The S.I. unit of electrical potential difference is

(a) volt (b) coulomb (¢) ohm (d) tesla.
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(a) e (b) HAM (c) 3 (d) THT
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(ii) The relation betwegl> electric displacement vector ( D ), electric field (_E> )
& polarization vector ( P') is

—> —> —> —>
(@) P = B4 €oD )D= €k 4P (c) €oE = P+ D ()E"= €oP + D
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(iii) The relation between electric potential (V), electric intensity (E) is given
by

(a) dv = -Edr (b) E=dv xdr (c)dv= E? x dr (d) dr=-E x dv.
Where terms having usual rotations.
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(a) dv = -Edr M E=dvxdr (c)dv=-E*xdr (d)dr=-Exdv.
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(iv) Kirchoff’s loop rule for electric networks is based on the principle of
conservation of -
(a) charge (b) mass (c) momentum  (d) energy.
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(v) The relation between current density (J), conductivity (6 ) & electrical
intensity (E) is

(a)J =6/E (b) I = E/6 ©)J=6E (d)J=6"E.

URT O9cd (J), ATAddT (6) 1 faggd &3 () & 491 BT 6ae 7 |

(a)J =6/E (b) I = E/6 ©)J=6E (d)J=6"E.

(vi) The dimensional formula of magnetic Flux is

(a) [ML’T*A™] (b) [M°L*T’A™] (c) [ML'T*A™]
(d) [ML’T?A™]
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(vii) Which of the following is not the application of eddy currents

(a) Induction cooker (b) Magnetic brakes (¢) Speedometer (d) A.C. generator.
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(viii) The relation b/w the amplitude of electric field vector (Eo) ; amplitude
of magnetic field vector (Bo) & velocity of light in air (¢) is given by
(@C=Eo (b)C=EoBo (c)C=E%Bo (d)C=EoB%.
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(ix) The focal length of a plane mirror is

(a) zero (b) infinite (c) +ve (d) -ve.
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(a) YT (b) AT (c) AP (d) HUMHD

(x) A thin prism of 6° angle gives a deviation of 3°. The Refractive index of
the material of the prism-

(@)1.5 (b)0.5 (c) 1.33 d) 1.2
fdl 6° & Ul A & N1 I~ dIvfi fagel &1 4 3° & |
(@)1.5 (b)0.5 (c) 1.33 (d) 1.2

(xi) For a point source of light, Wave front can be

(a) spherical (b) cylindrical (c) plane (d) elliptical.
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(xii) The threshold frequency of a metal is «,. If a light of frequency 4, is
incident on metal, the maximum K.E. of ejected photo electron is

(a) 5/2hzy (b) 3hz, (c) 2hz, (d) Shz,.
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(a) 5/2hzy (b) 3hz, (c) 2hz, (d) 5hz,
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(xiii) The nuclear radius is of the order of

(@) 10"”m  (b) 10°m ©) 10”°m () 10"°m.
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(@ 10"”m (b)) 10°m ©) 10”°m () 10"°m.

(xiv) Zener diode functions in

(a) Forward biased condition (b) reverse biased condition
(c) both forward & reverse biased (d) none.

R SRS (i SRie) 9 e Rufd § arf avar g1
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(xv) Which of the following gate(s) is/are universal gate

(a) NAND gate  (b) NOR gate (c) NOT gate (d) both a & b.
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(a) NAND gate  (b) NOR gate (c) NOT gate (d) (a) TAT (b) HBl]



GROUP B 2X8=16

Define electric potential. Write a formula for electric potential energy for a

system of two point charges. (1+1)
Rierg fwg 2 R 21 1o @ g amel & Frem & Rigadia Refis oo @
foTg ot ford |

Define E.M.F of a cell ? Write a formula for current when no. of cells are in

parallel. (1+1)

[9ergd aTgd 91 &1 URATYT § | FAR HA H 99 7 9all @ §RI S [dggd
gRT & foly 3 ford |

Define ferromagnetic substances & Give two examples. (1+V2+12)

qlIg JEaId UamRl @l JRATY § ? § &l ISR G |

Draw e.m. spectrum and arrange the waves in order of decreasing wavelength.

(1+1)
I ge@ WagH B NG TR B 9T AT B °ged gY a<l o HH o
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Obtain the binding energy of a nitrogen nucleus ' N from the following data.

Mp = 1.00783u
Mn = 1.00867u
Mass of nucleus = 14.00307u
Give your answer in Mev ? (1+1)

TEEH MG “N & forll TF ST @ VM1 (99 3fide & SR TR Y |

Mp = 1.00783u
Mn = 1.00867u
TfE ® T3 = 14.00307u

379 IR Bl Mev H dd B |



7. What are isotones ? Give two examples. (1+2+12)
qAYGID @1 & ? &l SEEN G |
8. What is Lorenz force ? What will be the nature of path when a charged
particle moves in uniform magnetic field. (1+1)
AN 9l 97 & ? GH%Y gD & H A AR &0 & S50 3 gl 71
Rl 8 ?
9. Define analog & digital signal. (1+1)
ITHU Sdd qm iy Fad o gl <
GROUP C 3X8=24
10. What do you mean by equipotential surface ? Find the electric potential at any
point due to an electric dipole. (1+2)
AT a8 W A T TR © ° I ga @ SR (el i W fdgad fawa
1 | 3T X |
11.  Define drift velocity ? Derive the relation between current & drift velocity.
(1+2)
HagT I B URMINT < | Hagd o T fagd OR1 & 959 Hae wfud Y |
12. Why refraction of light takes place. The refraction index of glass is 1.5. What
1s the speed of light in glass ?
( Given C, =3 X 10° m/s ) _ (1+2)
TR &1 SYac Fa1 Bl &7 Ifa $ia BT axiId 15 8 Al DI H FBRI FT T A
P |
fyatd & YHRT BT 9T = ( Given C, =3 X 108 m/s )
13.  What is polarization of light ? Establish the relation between Refractive index

& Brewster’s angle ? (1+2)

YT T S[aUT R®IT 5?7 AIH & ol AT §ReX & DIV & §ra |ay AT o |




14.

15.

16.

17.

18.

Obtain an expression for de-Broglie wavelength of an electron accelerated by
a potential difference V.
eV ” is the unit of which physical quantity ? (1+2)
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forefy ifere I o1 W06 ev BT B

Define radioactivity.
A radioactive nucleus (A) decays as following.
o

ﬁ+

A > A, > A,
If mass no. of A, is 176 and atomic no. is 71, what are the mass no. of

A & A. (1+1+1)
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Define n-type & p-type semiconductor. What is depletion layer & potential
barrier ? (1+14Y24Y%2)
n — CRY AAT p — TRY JEGATAD &I RN § ? Jaed IR qol fawd IR
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Define ground wave, sky wave and space wave propagation. (1+1+1)
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(a) Find the torque acting on a bar magnet kept in a uniform magnetic field.
(b) Define the magnetic elements of earth by drawing a diagram.

(c) Distinguish between apparent dip & true dip. 2YV2+1Y2+1)
OR

What is a galvanometer ? Give a schematic diagram of moving coil

galvanometer and explain its working with principle. (1+2+2)
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19.

20.
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(a) What is mutual induction ? Find an expression for mutual inductance
between two coils ?

(b) Show that the average power applied to a pure inductance in A.C. circuit,
over a complete cycle is zero. (1+2+2)

OR
(a) Derive an expression for induced em.f. in a coil rotating
in a uniform magnetic field.
(b) Show that in an A.C. circuit containing capacitor only, current leads e.m.f.
by 90° (2+3)
(a) 3T WRVT T &1 8 ? & HUSAR & §1d A=A IR BT A 1 v |
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(a) Define prism & write the condition for minimum deviation.
(b) For refraction through a prism, derive the relation.

u=Sin A+ Jdm
2
SinA/2
Terms have usual meaning. (1+1+43)

OR

(a) Define interference of light.
(b) Describe Young’s double slit experiment. Derive an expression for fringe
width in interference pattern.

(c) What are the condition for interference ? (14+3+1)
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(a) TIH @ & ? 5l O 9 ORAT 88 9o R0 & AW faged &1 ok
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(b) frddt I @ o ofig & —
u=SinA+ dm
2
SinA/2
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