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a. AN
a) CONE 7 (b) TORUS

c) ELLIPSE (d) SPHERE

h_T.d nj- :I
Fig 1 Fig 2 . /

(a)4 (b)1

2. What is the
defined as remo

number of
in and placi

1 to figure 2 ? A move is
coins in its new position.

c)2 (d)3
3. What comes next in the sequence ?

ADM™RN
(a)u (b) v
(c) = (d) D

4. Arrange the words given below in a meaningful sequence.

1.Presentation 2.Recommendation 3. Arrival 4.Discussion 5.Introduction
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(a)53,4,2,1 (b) 3,5,4,2,1
(c)3,5,1,4,2 (d) 53,241

5. What was the day on 15th august 1947 ?

(a)friday (b)saturday
(c)Wednesday (d)Thursday
6. Today is Monday. After 61 days, it will be :

a)Tuesday (b)Monday

c)Sunday (d)Saturday

7. A bag contains 50 P, 25 P and 10 P coins in the ratio 5: 9: 4, amounting to Rs. 206. Find the
number of coins of each type respectively.

a) 360, 160, 200 H(b) 160, 360 200

c) 200, 360,160 G‘ZOO 160, 300
-~
8. In an election between two candldates one got 55% of the total valid votes, 20% of the votes

were invalid. If the total number of votes was 7500, the number of valid votes that the other

candidate got, was : v \
a)2500 > 0
c)2900 ——

9. When 96 is multiplied to 25% of a number the result thus obtained is obtained 75% of 9408.
a) 294

What is the number?
291 — |

fﬂ
10. Twenty years ago suresh was four tlmes older than raman. After 20 years, the suresh will be

twice older than raman. The present age of raman is:
7\ &N W

(a) 45 years (b) 35 years
" A N
(c) 50 years (d) 40 years
N
11. An amount is given at an interest of 20% per annum. What is the amount, if the difference

between Cl and Sl for 3 years is Rs. 1049.6?V

a)8300 Fp— (b)8100 i

C)8500 s (d)g200" .
12. The area of two circles is 3850cm? and 1386cm? respectively. What is the difference between
the circumference of the larger circle and the smaller circle?

a)90 (b)88
)87 (d)85

13. In a 100 Itr mixture of paint and oil, paint is only 70%. The shopkeeper sold 20 Itr of this mixture
and then he added 14 Itr of paint and 16 Itr of oil in the remaining mixture. What is the percentage
of oil in the final mixture?

(a) 30.10% (b) 33.21%
(c) 36.36% (d) 31.36%
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14. How many such pairs of digits are there in the number 421579368 each of which has as many
digits between them in the number as when they are arranged in ascending order?

(a)One (b)Two

(c)Three (d)None

15. If the price of a book is first decreased by 25% and then increased by 20%, then the net change
in the price will be :

(a)10 (b)20
c)30 (d)40 |
6. Tickets numbered 1 to 20 are mixed up and then a ticket is drawn at random. What is the

probability that the ticket drawn has a number which is a multiple of 3 or 5?

a)1/2 /5

c)9/20 R, | GH galiRS

7. A grocer has a sale of Rs 6435, Rs. 6927, Rs. 6855, Rs. 7230 and Rs. 6562 for 5 consecutive
months. How much sale must he have in the sixth month so that he gets an average sale of Rs, 6500

) .4
Yy 4

a) 4991 5467
» Ay
c) 5987 6453
a. N
18. An accurate clock shows 8 o'clock in the morning. Through how may degrees will the hour hand
rotate when the clock shows 2 o'clock in the afternoon?,

.
c)90 (b |

19. Which of the following best approximates sin (0.5°) ?

)O. m 0.5x
s \ \ B

c) 0.5xn180 -
20. N is a four digit number. If the leftmost digit is removed, the resulting three digit number is
1/9th Of N. How many such N are possible ?

a)10 (b)9

c)8
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(PART-B)
21. Calculate the electric field and the potential at the center of a circle carrying a line charge
density A =g cos? 0
A A Ao = A
(@) E=—-—"=0 b= 0 (b) E = ——20 |,¢=—0
4me, 4e, dng 2¢g,
A A
(0 E=0, p=—2 (d) E=0, p= =2
4g, 28
22. A uniform volume charge densi lenductor (with resistivity 102 @m). The
charge density becomes 1/(2. lﬁ i after time ......ccveueuee. femto seconds
(up to two decimal p
23. Three charges <1 ) teral triangle of side 1m
as shown in thefi . 5 nt about the marked
origin anng&
24, A monochro
incident on a fi mirror. The pressure exerted on the mirfror is .............. x 1072 Pa
(up to two decimal place = 8.854 x 1072 F/m).
25.
two, déama{rﬁlaceﬁ)‘ e L o= N
26. Identical charges g are placed at five vertices of a regular hexagon of side a. The magnitude
of the electric field and the electrostatic potential at the centre of the hexagon are
respectively.

q q
4rgqa’ 4mega

q___5q o 59 50
4n 80a2 '4meqa drgya® 4neyd

(a)0,0 (b)
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27. An electromagnetic plane wave is propagating with an intensity | = 1.0 x 10> Wm™ in a
medium with €=3 & and lL = ly. The amplitude of the electric field inside the medium is
................. x 103 Vm™ (up to one decimal place).

(€,=8.85x107?C2N™m2, nuy =4n x107" NA?, c=3x10®8ms™)

28. A constant and uniform magnetic field B = Bok pervades all space. Which one of the

following is the correct choice for the vector potential in Coulomb gauge?
& 2

(a) =By (X + y)i (b) By(X+Y)]

(c) BgX]

29. A dielectric shell of,i i 9 . Electric

potential a
P(

(@) —
€
I:)0

(€ —| ==
f\E9)

30. An assemb’ o ‘ed at distance x=1m, x=2m, x =
dm, x =8 m, he origin, in a plane. The potential at x = 0 due/to the charges would
be

6meg Arg
e . L =  Ea—2X,i(3%-0t) £
31.  The electric field in a conducting medium is given by E(X, y) =5e™“"e ]

—

The propagation vector and phase difference between E and B are

(a) 2 - 2i, ¢=tan‘1[—§) (b) 2+ 3i, d):tan‘l[g)
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. _ 3 . (2
(c) 2—3i, p=tan 1(—— (d) 3+2i, p=tan*| =
2 3
32. A long cylinder of radius R carries a current / uniformly distributed on cross-section value of
VxBis
I I
(a) ,l:to_ inside, zero outside (b) Ho - inside, zero outside
2TR TR*"
(c) Hol inside, zero outside (d) zero inside, zero outside.
33. A plane e.m. wave travellin r,#u has its electric vectors given by
Ex =3C0Smt and Ei; ave is
(a) Linearly polarized polarized
&
(c) Left circularlR
34. An infinite |on§ a semicircular loop on xy
plane an ciding with +z-axis. What
is the magneti
Kol
@ —
2nr
35. The magnetic field induction at the centre 0 of the two concentric coils each carrying equa
current | and each of radius r inclined at 90° is

I
(a) HO (b) m
2r
Hol
0 d) ——
(c) (d) or
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36. let |0L,>|[3>, |’Y> represents three ortho-normalized wave functions and two state is
defined :
)=ciffo) +2|B) + L+ D)[v)]
)= o[ o) =i[B) +|v)]

The real, positive values of ¢1 and ¢, for which i\y‘)and i(])> are normalized are

(a) i i (b) i i
'\/7’ 3 H S , 3 ’ ﬁ
1 1 “G
(€) —7=,—=
J5 7
37. Consider an e lized wave function is

given by :

R(r)=Ar e t bohr radiu

(d) 0

38. If H is the Hamiltonian fo e particle with mass m, the commftator [X, [X, H ]] is

(@) B2 Im (b) —h2I'm
A
(c) =% 1 (2m) (d) 722 1 (2m)
39. The normalized wave function of a particle can be written as

v=NE (] 0

Where @, (X) are the normalized energy eigenfunctions of a given Hamiltonian. The value
of N is
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@) v1/7 (b) NV6/7
317 @ (6-247) 17
40. The operator a (defined below) when operating on a harmonic energy eigenstate /[, with
energy En’ produces another energy eigenstate whose energy is En - h(DO. Which of
the following is true?
o (. p )
a= |00y P )
A SIB
I. a commutes with the
Il. @ is a Hermitian op
S
lll. The adjoist 05
(a) lonly m
(c) onli
41. A very siwe
V(x)=
Density of stagw
(a) LE"Y2
© 1312 (@) L E-12
42. Consider an operator A defined by, A= |:X, f))%il . The eigenvalues of the operator wil
be.

(a) real (b) purely imaginary

(c) of unit modulus (d) unity
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43, At t = 0, the wavefunction of another — wise free particle confined between two infinite
X 3mX
wallsatx=0and x=Lis \|I(X t=0)= Sln — —Sln T . Its wave function at a
later time t = is
4rth
(a) \/— Lsm——sm—J e (b) \/— Lsm—+sm—J e
L L L L L L
2 _ 2( . mx . 3mX)
(© 4/ sm——sm ”"i_‘ S sin— +sin—— | '™/®
L L L
44, A system containing \ articles is described by ve function of the form
v = = [
V2R
Where le nd Ol and B represent
all the g umbers, inclu states tha ccupy. The particle might
be
(a) EIect%
(c) Protorm terons
45. The value o
46. The potential varies in a region of space as ¢ = ¢poe bx* \here (I)O and b are constants

(a) 2DEpX0 (b) zero

(c) 2beyd (L + 2bx?) (d) 2beyd(1— 2b x?)
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— k A
47. A dielectric spherical alyer of radius a and b (a < b) carries a polarization P = — I' where k
r
is a constant and r is the measured from the centre of the sphere. The bound surface and
volume charge densities are respectively given by
+k —k
(a) 0 and — (b) —-and 4r ka
a a
—k —k
() — and0 (d) — and —4T ka
a a
48. A rectangular loop with side a and b al ht wire carrying current / are located in
the same plane as shown in gﬁ Sj ﬁo the right with a constant velocity v
The mutual |nduct|on b e loop as a function of distance ris :
b
a) £y
(c) Hob
2
49. A magnetic fie ide a), lying in yz plane
and centred at ori
50. A large sheet carrying a current density k = ky lies in y-z plane. Magnetic field due to the
sheet is
k —HoK K [T
@ 2 ¢ x<0, 2% x>0 ) 205 x<0, 25 x50
2 2 2
K. K. k k
(o) Bo z,x<0,—%z,x>0 (d)—%z x<0,%,x>0
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51. In some region electric field (Eo) and magnetic field (Bo) both are parallel to each other. A
charge particle enter into this region with initial velocity (vo) perpendicular to the fields and
starts moving in helical path. After some time if we switch off the magnetic field particle will
movein :

(a) straight line path (b) helical path
(c) parabolic path (d) hyperbolic path
2. In the given figure, if the wire starts moving with speed v at t = 0, its speed after time t wil
be
(c) Vo€
=

53. An eIectrml in server fram. What is the electric field
in a refer; \ j) x 10" m/sec relative to the
observers? &

o 3 :
(@3l +95]

o o o 2
(c) 3l =5] (d) 3.1 +5.1j

54. A metal disk of radius a rotates with angular velocity ( about a vertical axis through 3
uniform field B , pointing up. A circuit is made by connecting one end of a resistor to the
centre of the disc and the other end to a sliding contact which touches the outer edge of the
disk. The current in the resistor is :
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7| [z

® .
\/ (sliding contact)

»Ba®

(a)

»Ba?
3R

Link 55-56 A
A metallim

plane wi
exists in S
55.  Which om

(c)

ced in 1% quadrant of y-z

orm magnetic field (é)

(d) Boe—(x+y+z+t) o

56. The amount of net charge ( ulombs, that flows pastaffy point in the loop from t =0
tol=00is:
DOABEATE R (B —
(c) 0.1Boa(e‘a —1) (d) Bya(e™® —1)

Link 57-58

A long straight wire of radius R has a current distribution

Where ‘r’ is the distance from the axis.
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57. Total current (1) in the wire is :
(a) 2J4R b) 4JoR
() JoR (d) 0
58. Magnetic field inside the wire at a distance r < R from the axis is :
@ 20ToR [ 05 i 20%0R g T
ir 2R r 2R

(©) “Or‘]ORco[“r] “GH S,jklo\] Rcos[ )

59. A solid sphere madea' i izati = POF. If R be its radius then

60. Two circmo i radius R and 2R, carrying current lo cos(100t
and lo cos ) i i er by the loops is :

(a) 1

(c) 32 o

61. The electric charge distributio

 —_ \; (1) -

(b) 4

(d) 16

ates an electric

—Ar

Where A is a constant.

a2 2
(a) i“ goe (b) 47caa083(r)—7”780e‘M

2
2L 2 } (d) 4me 33 (r)

e 80|:47t83(r) M
r r
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- 1 s 1
62.  The vector A= Eoct (x]— yf, o= ZOL(X2 + y2) where "o’ is a constant ant ‘t’ is
time. The electric field (E) and magnetic field (B) corresponding to these potentials are,
respectively.
1 1l - 1 s A
(a) —oc[(x+ Y+ (X — y)j],—octk (b) ——oc[(x— Y+ (X + y)J],octk
4 2 2
1 o 2 ~ 1 o 2~ n
(c) _Ea[(XI + yj],(xtk (d) —Za[(x+ Y+ (X = y)J],octk
63. An electromagnetic wave GH S 'R
Is travelling ir?ﬂ inear non-magnetic dielectric medium& The dielectric constant
(Er) ofths medi
(a)3 m
@s U
64. The vou conductor is given to be
j = JOE der and ‘r’ is the distance of some point from
the axis of eyli I Iue‘hich magnetic field maximum is :
3R R
65. Suppose a point charge Q is placed at the centre of the sphere of radius R. The electric flux
through the region [% <0< 5?Ttand 0<¢< 275) is

(a) zero (b) —
2 0
Q 20
() 77 (d) —
‘ \/580 380
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66. The spin-state of an electron in SZ basis is given by,

0=-7("0s)
h

The probability that a measurement of §y will yield the values +— and —— are,

respectively

1 31 3

1
S e A b) =
LR = ©5

1 J31 3

() - —

> 52 gl

67. A micro parti
function of the

A

v = AC0s:0

z-compone the particle

he xy plane. The wave

t. If a measurement of the

d out, the probability of

68. A Hermitian operator only two eigenstates |(|)1> an (|)2> with eigenvalues dj

and 3-2 respectively. If (A) for a sta 3 , the uncertainty in A for the

3
stm mii——,,

1 2

(a) £|a1—a2| (b) £|a1_a2|
2 1

(c) £|a1+ a,)| (d) —\/§|a1 +a,)|

69.
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w(X)

+a

The figure above shows one of the possible energy eigenfunctions \|/(X) for a particle
bouncing freely back and forth along the x-axis between impenetrable walls located at x = -
a and x = + a. The potential energy equals zero for |x| > a. If the energy of the particle is 2
electron volts when it is in the quantum state associated with this eigenfunction, what is its
energy when it is in the quanturGa\H‘ IoSt,)#;le energy?
(a) 0 eV g\t (b)
(c) heV
h2
70. (x) = —B x4, estimated
6m
Y(x)
o 7 Y
@13 A (d)
71. The Hamiltonianfor a -1/2 particle at rest is given by H = A /G, + ), where O y and
G, are Pauli spin matrices is constants. The eige es of this Hamiltonian are :
1
(c) A (doubly degenerate) (d) Al 1+ E
2
72.

e
The Coulomb potential V(r)=—— of a hydrogen atom is perturbed by adding
r

H' = C(y2 + I‘2) (where c is a constant) to the Hamiltonian. The first order correction to

the ground state energy is in state \Plog

(a) —¢(ap)? (b) 4c(ag)
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(c) —4c(ag)? (d) none
73. A particle of mass m is moving in a one-dimensional box defined by potential V =
0,0<x<a and V =o0 otherwise. Estimate the ground state energy using the trial
function Y (X) = AX(a—X),0< x<a
577 On?
(a) — (b) ——
ma 2ma
9n? 7h?
(€) ~— (d) —
- S|
74. Consider a particle with m“ﬁk! i al'square box of length L. There is a weak
potential in box V(@ X——|0d y—— first order correction to the
energy of the f
(a)o
(c) =
75. |O> an basis of a 2-D Hilbert space

an operator

minimum, will be

i
(@) —= (b)0

2 3
z d) =2
(C)1/3 ()4’4
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