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SECTION "A"

[20Q. x 1 = 20 marks]

Encircle the most appropriate option. The symbols, unless mentioned otherwise, have their usual

meanings

1. A vector function is given asA = xi+yj+zk. The value of J A· d1 is equal to

1'('+y'+2) (Ix+s++

[]2(x2+y2+z2) []zero

2. The maximum torque in a rectangular conductor having current 2A, flux density 50 T,
length 15cm and breadth 8m isNm
[ ] 120 [ ] 240 [] 800 []350

3. A hollow metallic sphere of radius 0.2 m has 10-7 C of charge uniformly spread over it.
The electric field intensity at point 5 cm away from the centre is
[ ] 9~ N/C [ ] 90

2
N/C [ ] zero [ ] infinite

7 (0.07)

4.
The electrostatic potential energy of configuration of three charges +2e,-e and -2e placed
at three comers A, B and C of a equilateral triangle of side ' l' is

e2 e2 e2[ ]- [ ]- [ ] --
el el 4cl

2e
Ura7

5. The relation between bound charge density Pb and the free charge density p, is

[ ]
_ Xe p [ ] _ Xe

=11" =+Z.-1..,[)=i+z.

6. Suppose that the magnetic field points in the z-direction and the electric field in the x­
direction .A charged particle is released from the origin. The path followed by the particle

is
[ ] a circle on yz-plane
[ ] a cycloid on xz-plane.

[ ] a cycloid on yz-plane
[ ] a cycloid on xy-plane

7. A charge particle is circling in a magnetic field with cyclotron frequency f,• If speed of
charge particle is doubled, the new cyclotron frequency is
[ ] 2fo [ ] fo [ ] J;, [ ] zero

2



8. The superconducting state is perfectlyin nature
[ ] Diamagnetic [ ] Paramagnetic
[ ] Ferromagnetic [ ] Ferrimagnetic

9. The dimension of l/oco is
JILT'I [JILT]

10. The energy released by fission of one ~U"atom is 200 MeV. Calculate the energy
released when 1 kg of ~U undergoes fission.
[]5.1310 MeV []5.13101
[ ] 8.20x 1013 MeV [ ] 5.13 x 1023 MeV

Fill in the blanks.

11. The electric susceptibility ofmaterial with dielectric constant 2.26 1

12. A coil has an inductance of 10 Hand resistance of 20 n. If200V emf is applied, then the
energy stored in the magnetic field after the current has built up to its maximum value is

13. Find the binding energy (in MeV) of carbon-12.
[Assume: m.= 11.996706 u, m,= 1.007276 u, m, = 1.008665 u, 1 u = 931.5 MeV]

14. A superconducting tin has a critical temperature of 3.7 K in zero magnetic field and a
critical field of0.0306 T at O K. The critical field at 2 K is----

15. The half-life of a radioactive substance is 693 years. Its disintegration constant is
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[20Q. x 1 = 20 marks]

Encircle the most appropriate option. The symbols, unless mentioned otherwise, have their usual
meanings

1. A vector function is given asA =xi+yj+zk. The value of J A· dTis equal to

t14(°+y°+) tux+y+?

[ ] 2(x2 +y2 +z2) [ ] zero

2.
The maximum torque in a rectangular conductor having current 2A, flux density 50 T,
length 15cm and breadth 8m isNm
[ ]120 [ ]240 []800 []350

3.
A hollow metallic sphere of radius 0.2 m has 1O7 C of charge uniformly spread over it.
The electric field intensity at point 5 cm away from the centre is

2c t ",c tu zero [ ] infinite_
7 (0.07)

4.
The electrostatic potential energy of configuration of three charges +e,-e and -2e placed
at three comers A, B and C of a equilateral triangle of side ' l' is

e' e' e'
[ ] -- [ ]- [ ] --

rel el 4cl

5.
The relation between bound charge density A and the free charge density pI is

[ ]
_ __b_p [] p _ __b_p

»5q.'I 1+1.·-t.

[ ] 1 + Xep,=p,
Xe

lk,I1,< i•

6.
Suppose that the magnetic field points in the z-direction and the electric field in the x­
direction .A charged particle is released from the origin. The path followed by the particle

is
[ ] a circle on yz-plane
[ ] a cycloid on xz-plane.

[ ] a cycloid on yz-plane
[ ] a cycloid on xy-plane

7. A charge particle is circling in a magnetic field with cyclotron frequency /0 • If speed of

charge particle is doubled, the new cyclotron frequency is

[ 124 t1; ti. t ] zero

r,



8. The superconducting state is perfectly in nature
[ ] Diamagnetic [ ] Paramagnetic
[ ] Ferromagnetic [ ] Ferrimagnetic

9. The dimension of 1/o€co is
LT') JILT?)

10. The energy released by fission of one 92U235 atom is 200 MeV. Calculate the energy
released when 1 kg of 92 U

235 undergoes fission.
[ ] 5 .13 x10 MeV [ ] 5 .13 x 1026 J
[ ] 8.2010"MeV []5.1310% MeV

Fill in the blanks.

11.

12.

13.

14.

15.

The electric susceptibility ofmaterial with dielectric constant 2.26 is _

A coil has an inductance of 10 H and resistance of 20 2. If 200V emf is applied, then the
energy stored in the magnetic field after the current has built up to its maximum value is

Find the binding energy (in MeV) of carbon-12.
[Assume: m,= 11.996706 u, m,= 1.007276 u, m,= 1.008665 u, 1 u=931.5 MeV]

A superconducting tin has a critical temperature of 3.7 K in zero magnetic field and a
critical field of 0.0306 T at O K. The critical field at 2 K is----

The half-life of a radioactive substance is 693 years. Its disintegration constant is
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