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PLEASE ENSURE THAT THIS BOOKLET CONTAINS 120 QUESTIONS
SERIALLY NUMBERED FROM 1 TO 120 (Printed Pages : 32)

1. Three charges Q,, — ¢ and — ¢ are placed at the vertices of an isosceles ti ght angled

triangle as in the figure. The net electrostatic potential energy is zero if Q, 1s equal

to
—9q
{
-
Qp ! ~-q
Ay = e (B)=- o (Cay2g.. - (D) +q . oAB).—=
AT o e O (Ol LD e B
2. Inthe f_igﬁife shown beldw, the terminal vdltége across E, is
‘ 8v.ie 12v.20
4 4 :
| i M s
E[ E2
9Q
W
(A)12vV (B)12.66 V. (C)11.34V D) 11.66V (E)12.33V
3. The drift velocity of the electrons in a copper wire of length 2 m under the

application of a potential difference of 200 V is 0.5 ms-l. Their mobility is
(inm2 V-1 51 '

(A) 2.5 %1073 (B) 2.5 x 1072 (C) 5x10?
(D) 5% 1073 _ (E) 5% 1072
4. When two resistances R; and R, are connected in series, they consume 12 W

power. When they are connected in parallel, they consume 50 W power. What is
the ratio of the powers of R; and R,?

mﬁ (®B) 4 (@% D)3 ®) 1

(Space for Rough Work)
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5. In the circuit shown, if the resistance 5 Q develops a heat of 42 J per second, the
heat developed in 2 Q must be about (in Js™)

NNV N ANA

"0 6 9Q
—> MW
| 50 A
ANAMA
(A) 25 (B) 20 (C)30 (D) 35 (B) 40
6. When a Daniel cell is connected in the secondary circuit of a potentiometer, the

balancing length is found to be 540 cm. If the balancing length becomes 500 cm
when the cell short circuited with 1 €, the internal resistance of the cell is

A)0.08Q  (B)0.04Q (@ 10Q . (D) 1080 (B)145Q

7. Two jp::u‘.t‘iclé:s of equal ;Char‘ges ‘after being accelerated through the same potential
' difference enter a uniform transverse magnetic field and describe circular paths of
radii Ry and R, respectively. Then the ratio-of their masses (My/M,) is -

R, oer RV Ry e RO (R)\12
ok off b off of

8. Electromagnets are made of soft iron because soft iron has

(A) low susceptibility and low retentivity
(B) low susceptibility and high retentivity
(C) high permeability and low retentivity
(D) high permeability and high coercivity
(E) low permeability and low retentivity

(Space for Rough Work)
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9. Which one of the following characteristics is not associated with a ferromagnetic
material?

-{A) It is strongly attracted by a magnet
(B) It tends to move from a region of strong magnetic field to a region of weak
magnetic field
(C) Its origin is the spin of electrons
(D) Above the Curie temperature, it exhibits paramagnetic properties
(E) Its magnetic susceptibility is large and positive

10.  The oscillating frequency of a cyclotron is 10 MHz. If the radius of its Dees is
0.5 m, the kinetic energy of a proton, which is accelerated by the cyclotron is

(A) 10.2 MeV (B) 2.55 MeV (C) 20.4 MeV
(D) 5:1MeV o (E) 1.5 MeV

11.  In a certain place; the horizontal component of magnetic field is 757 times the
vertical component. The angle of dip at this place is - ‘
) 0 ®3 . (© w2

12.  An alternating voltage ¢ = 200 sin 100 ¢ is applied to a series combination of
R =30 Q and an inductor of 400 mH. The power factor of the circuit is

(A) 0.01 (B) 0.2 (C) 0.05 (D) 0.042 (E) 0.6

13.  The flux linked with a circuit is given by ¢ = #* + 3¢ — 7. The graph between time
(x-axis) and induced emf (y-axis) will be a
(A) straight line through the origin
(B) straight line with positive intercept
(C) straight line with negative intercept
(D) parabola through the origin
(E} parabola not through the origin

{Space for Rough Work)
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14. If the self inductance of 500 turn coil 1s 125 mH, then the self inductance of similar
coil of 800 turns is

(A) 48.8 mH (B) 200 mH - ~ {C) 187.5mH
(D) 320 mH (E) 78.1 mH

15. A resistor 30 €, inductor of reactance 10 Q and capacitor of reactance 10 ) are
connected in series to an a.c. voltage source ¢ = 300V2 sin {wt}. The current in the
circuit 1s
(A) 102 A (B) 10A (C) 30411 A
(D) 30/V11 A B) 5 A

16. A plane electromagnetic wave travelling along the X-direction has a wavelength of
3 mm. The variation in the electric field occurs in the Y-direction with an amplitude

66 Vm™!. The equations for the electric and magnetic fields as a function of x and 7
are respectively i : - e

(A)E, =33 cos m x 101! [t‘é—fj, B,=1.1x 107 cos 7 x 107 [r ;-’5)
I | c c

(B) E, = 11 cos 27 x 10" (: —f—) , B,=11x107 cos 2.7t x 10’ i{r -%]

N

(C)E, =33 cos  x loll(zu-’ﬁ} B,=11x 1077 cos m x 10“(1.-:”-)
’ 4 C

(D) E, =66 cos 2n x 10" [z—%), B, =22 x 1077 cos 27 x 10“(1.*—%]
(E) E, =66 cos 7 x 101! (:—‘ij, B,=2.2x10"7cos 7 x 10! [z -ﬁ}
c ¢
17. A plane electromagnetic wave travels in free space along x-axis. At a particular

point in space, the electric field along y-axis is 9.3 Vm~l. The magnetic induction
(B) along z-axis is

(A) 3.1x10°8T (B) 3x10°T (C) 3x 10761
(D) 93x10°°T (E) 3.1x10°7T
(Space for Rough Work)
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18.  If the ratio of amounts of scattering of two light waves is 1 : 4, the ratio of their
wavelengths 1s '

(A)1:2 ®)V2:1 (O 12 Dy1:1 (E)2:1

19. In Young’s experiment, the third bright band for light of wavelength 6000 A
coincides with the fourth bright band for another source of light in the same
arrangement. Then the wavelength of second source is
(A) 3600 A (B) 4000 A (C) 5000 A
(D) 4500 A (E) 5500 A

20.  If the angle of minimum deviation is 60° for an equilateral prism, then the refractive
index of the material of the prism is

(A) 141 (B) 15 (C)16 (3)133 ; @1737.

21. The waveleng‘th of red hght from He-Ne laser is 633 nm in air. but 474 nm in the
aqueous humor inside the eye ball. Then the speed of red hght through the aqueous

humor is ~ e S T
@ 3x10°ms @) ~~1_.34><m_3"r‘rf1/sfi © .2"2:25«"3 10_.8 /s
@) 25x10°m/s ~ (E) 275x10°mis

22.  The radius of curvature of the convex face of a plano-convex lens is 15 cm and the
refractive index of the material is 1.4. Then the power of the lens in dioptre is

(A) 1.6 (B) 1.66 (C) 26 D) 2.66 (E)1.4

23.  The threshold wavelength for photoelectric emission from a matenial is 4800 A
Photoelectrons will be emitted from the material, when it is illuminated with light
from a

(A) 40 W blue lamp (B) 40 W greenlamp  (C) 100 W red lamp
(D) 100 W yellow lamp (E) 1000 W green lamp

(Space for Rough Work)
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24.  The energy released in the fission of 1 kg of ,, U**is
(energy per fission = 200 MeV)
(A) 5.1x10% eV (B) 5.1x10%0 ] (C) 8.2x10137
(D) 8.2x1083MeV (E) 5.1x10% MeV

25.  The nuclear radius of a certain nucleus is 7.2 fm and it has a charge of
1.28 x 1017 C. The number of neutrons inside the nucleus is

(A) 136 (B) 142 (C) 140 (D) 132 (E) 126

26.  Which one of the following statements is true, if half-life of a radioactive substance
1s 1 month?

,QA) Zth part of the substance will disintegrate in 3 months

(B) -]é-th part of the substance will "emam undecayed at the end of 4 months . :
{Cy :'The Substam,e w:ll dlsmtegrate completely n 4 months . _
‘.(D). 116 th part of the %ubstance will remain undecaved at the end of 3 months
(E) The substanc_f: will disintegrate completely i 2 months

27. A common ér‘n‘i.tter‘ ‘am.j.jli‘fié.r" g'i've;s‘ an outputof 3V for én“inpﬁt of 0.01 V. If B of
the transistor is 100 and the input resistance is 1 kQ, then the collector resistance is

(A) 1 kQ B)3kQ  (C) 30kQ (D) 30 Q (E) 6kQ

28.  The current I through 10 ohm resistor in the circuit given below is

15 Q) D
AW {>+1 .
D, ] 20 Q
_ WA = }
100 By,
(A) 50 mA (B) 20 mA (C) 40 mA (D) 80 mA (E) 35 mA

(8pace for Rough Work)
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29.  The combination of the following gates produces

A v

B+

(A} AND gate (B) NAND gate {C) NOR gate
(D) OR gate (E) NOT gate

30.  The resonance frequency of the tank circuit of an oscillator when

L= l(—)- mH and C = 0.04 uF are connected in parallel is

=
(A) 250 kHz (B) 25 kHz (C) 2.5 kHz
(D) 25 MHz (E) 2.5 MHz

31. In satellite communication
i the frequency used lies between 5 MHz and 10 MH/
2. the uplmk and downhnk frequenczes are different
3. the orbit of geostatwnary satellite lies in 1he equatonai plane at an. mclmatlon

Cof0°
In the above Statelnents .
. (A) only 2and3 true .~ (B) all are true © (C) QniyZ trie
(D) anlylandz true | _ (B) only1 and3 tmt,

32.  The principle used in the transmission of signals through an optical fiber is

(A) total internal reflection (B) reflection (C) refraction
(D) dispersion (E) 1nterference

33.  Which of the following statements 1s wrong?

(A) Ground wave propagation can be sustained at frequencies 500 kHz to 1500
kHz ,
(B) Satellite communication is useful for the frequencies above 30 MHz
(C) Sky wave propagation is useful in the range of 30 to 40 MHz
.(D} Space wave propagation takes place through tropospheric space
(E) The phenomenon involved in skyware propagation is total internal reflection

34. A signal wave of frequency 12 kHz is modulated with a carrier wave of frequency
2.51 MHz. The upper and lower side band frequencies are respectively

(A) 2512 kHz and 2508 kHz {(B) 2522 kHz and 2488 kHz
(Cy 2502 kHz and 2498 kHz (D) 2522 kHz and 2498 kHz
(F) 2512 kHz and 2488 kHz

(Space for Rough Work)
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35.  Millikan's oil-drop experiment established that
(A) clectric charge depends on velocity

(B) specific charge of electron is 1.76 x 10'' C kg™!
(C) electron has wave nature

(D) electric charge is quantized

(E) electron has particle nature

36. If C is the capacitance and V is the potential, the dimensional formula for CV?%is
(A) MLT! (B) ML271-3 (C) ML?T?
(D) ML2T2 (E) ML-iT-2

37.  Anobject is dropped from rest. Its v-t graph is

® .

®

t >

38. A particle starts from rest at 1 = 0 and moves in a straight line with an acceleration
as shown below. The vellocity of the particle att = 3 s is

g+

& of—y—

3 1 }2|3 4— Time(s)

i)

5 -4

‘ <

(A) 2ms! (B) 4ms™ (C) 6ms™!
(D) 8ms™! (E) 1 ms™!

(Space for Rough Work)
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39.  Two cars A and B are moving with same speed of 45 km/hr along same direction.
If a third car C coming from the opposite direction with a speed of 36 km/hr meets
two cars in an interval of 5 minutes, the distance of separation of two cars A and B
should be (in km) '

(A) 6.75 (B) 7.25 (C) 5.55 (D) 8.35 (F) 4.75

40.  Two particles A and B are projected with same speed so that the ratio of their
‘maximum heights reached is 3 : 1. If the speed of A is doubled without altermg
'cther parameters, the ratlo of the horlzontal ranges at’famed by A and Bis

‘(A)l e (B) 2: 1 ' (C) an (D) 32 (E)4'3 }

41.  An object of mass 5 kg is attached to the hook of a spring balance and the baiancc
is suspended vert;cally from the roof of a lift.. The readmg on the spring balance

when the. 11ft is go:ng up with an dcceieration of 0. 25 ms~ 1s (g =10 ms™?)
(A)51.25 N (B)48.75N  (C) 52. 75N ) (D) 47. 25N (E)55 N

42. A particle acted upon by constant forces 4i+j—3k and 3i+j—k is displaced
from the point i+2j+3k to the point Si+4j+k. The total work done by the

forees in ST unit 1s

(A) 20 (B) 40 (C) 50 (D) 30 (E) 35

(Space for Rough Work)
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43.  Two bodies A and B have masses 20 kg and 5 kg respectively. Each one is acted
upon by a force of 4 kg wt. If they acquire the same kinetic energy in times ¢, and

t
tg, then the ratio -4 is
‘s

1 2 5 L1
OF ()2 © % ©) 2 ® 3

44. A bullet of mass 0.05 kg moving with a speed of 80 ms™' enters a wooden block
~and is stopped after a dlstance of 0. 40 m. The average resastlve force exerted by the

«‘block on the bullet is 255NN N
@N - @2oN (c)t 400N
(D) 40N : (E) 200N

45. A pamcie of mass 2 kg is mmally at rest A force acts on 1t whose magnitude
changes with time. The force time graph is shown below'

F{N)n
20f = -m-mmmmmms '
T S T
The velocity of the particle after 10 s is
(A) 20 ms™! B)10ms!  (C)75ms™! D)26ms™!  (E)50ms™!
(Space for Rough Work)
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