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Iugl Fasa fRaarRiLIST OF FUNDAMENTAL CONSTANTS

m, | Mass of electron %A F oA [9.11 x 1073 kg
h | Planck's constant i Bas 6.63x 1073 Jg
¢ | Charge of electron Eorargier a1 3T 1L6x 107 C
k| Boltzmann constant AecHa Puars 13X I02 K
¢ | Speed of light in vacuum | By 3% w=rer 77 a0 30x10°ms!
G | Newton constant Fgs Raars 6.67 X 107 Nm’ kg*
Ry | Rydberg constant et Froa 1097 x 10" m!'
Ny | Avogadro number AT T 6.023 % 107 mole !
& | Permittivity of vacuum TUdEA IR 8854 %107 Fm |
#o | Permeability of vacuum e AT 4rx 107" Hm™"
R | Molar gas constant Tt dtw A 8.314 1K mole”
leV 1 eV L6 % 1071%]
1 amu | 1amu 1.67 %107 kg
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100 HieY & U gls A B A Ao @
WA CH B sHET A EE Y
A e e @ goar &

L 1B5enm 2 53m
A 105w 4. 14.5m

Ina 100 mrace A beats B by 10m B beats
C by 5 m By how many meters does A beat
c7?

1.. 15:0m 2 55m

3, 105m 4. 145m

A B () AR W oATeE ¥ B @ Rar
“A B () A A BT Fage B = oofy
“A R DA VBT & Jaee E ot f s
YA B FUT (iv)“A B, @ Aoea T opr &y
e A B oA Bes & O oslamr o @
FEA H WYL “C B, F wioRite s iy

. CVE*F D 2. CH*ENEI D
3. CAE*F D 4. C*EAF D

Suppose (i) “A*B" means “A is the father of
BY, (ii) “A & B” means “A is the husband of
BY, (i) A VB means “A is the wife of
B* and (iv) “A O B>, means “A is the sister
of B, Which of the following represents
“C is the father-in-law of the sister of D™

. CVEfEDD 2 C*EVEOD

3 CAEYEAODR 4. CY*EAFOD

1AW & v wg o wede dww ant @
a7 v & oaw gy e & oy

At 1 s we a2
L 18 &y 121
3: 55 4. 66

In a group of 11 persons, each shakes hand
with every other once and only once. What
is the total number of such handshakes?

1. 110 & 12

3: 55 4. 66

F & & et & dfw v wwnr B a
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Pathof a ray of light between two mirrors is
shown in the diagram. If the length of each
mirror is “47, what is the total path length of
the ray between the mirrors?

#I

I
3 &
4 2, ¥
3 -EE 4, 2¢

(143457000 4033) + 7983 2017 0 AT

Far 7
. 20170000 2. 20172017
3. 20071720 4, 20072020

What is the value of (1434557+...... + 4033)
+ 7983 x 20177
l. 20170000
3. 201717240

2, 20172017
4. 20172020

01777 &1 wieaw 3w =

R 2B
e 4.9
What is the Tast digit of (201777
I a=9
3. 7 4.9
0 FUS T ugER

L. yrgame e gafee § o
WArTHe F IHd mE Tuner 4y &)

2. ®fARE A @ gl @
g, Wit HJsw & & & o



3. WIE 9 OH W OT HIEATT A
g gl

4, WE 9 @ UF Neie ardt =
HE-TET A A v B

Pick the correct statement:

1. The sky is blue because Sir C.V, Raman
gave the correct explanation.

2. Copernicus believed that the Sun, and

not the Earth, was at the centre of the

Solar system,

The sky appears blue when seen from

the Moon,

4. No solar eclipse is visible for an
astronaut standing on the Moon,

i

US  TEIROOICOE  UF  Avg-a ane
g # v 9w 9w ad @ o 5w
FH I TEAT §:8.11,5,4.9,1, 7,6, 10,3, 12,
2 % Yot * awE W ey Wt
A

1. wdan

2. EraE

3 8w ¥ @y

4. 1 gur 9% drg

A librarian is arranging a thirteen-volume
encyclopaedia on the shelf from left to right
in the following order of volume numbers:
8 11,549, 1,7 6,10, 3, 12, 2. In this
pattern, where should the volume 13 be
placed?

1. Lefimost

2. Rightmost

3. Between 10and 3

4. Between 9 and |

foelr wwdra wiafa & o1 af smr gew #
el # 21 R Temaer & § sooe,
AR & s werdt ¥ ¥ v @ s
Toaas # b1 F& ved 1 Fla-w
s @ Afgensit a1

1. 141
3 211

2:6/11
4. 3/11

Nine-eleventh of the members of a
parliamentary committes are men. Of the
men, two-thirds are from the Rajya Sabha.

5-A-H
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11,

11,

Further, 7/11 of the total committes
members are from the Rajya Sabha, What
fraction of the total number are women from
the Lok Sabha?
O A
Ja2H

2.8/11
4.3/11

T T B R qor oo B oseE o
Fecet oeraR &, ot 3w s R g
& e Wl ¥ & & & o weh o3
t1 30 TH T e Sy 8
1; -3 .6
3 8 2

b2

2

When a farmer was asked as to how many
animals he had, he replied that all but two
were cows, all but two were horses and all
but two were pigs. How many animals did
he have?

L3 2.6
3. 8 4. 12

Fe wE-soE R war Rt
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1. W#Wﬁaﬂﬂﬁﬁ#{
fore orell st & e wree B )

2. iarmragms%r

i 3t 2 Remfidt @ oaftww o
55% ¥ T §)

4. Tagmiat @ aftwa aie 200 & A B

kn

The distribution of marks of students in a
class is given by the following chart;
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If 3,50 marks is the passing score in 2 10

mark question paper, which of the following

is: false?

I. Majority of the students have scored
above - the pass mark

2. Mode of the distribution is 3

3. Average marks of passing students is
above 55% :

4. Average marks of students who have
failed is below 20%

Higd & AT F I § TR 3uw R,
e gge @ & fer & o 4w A
Mer & 210 @ B gEy Re dww S
frar & o Bes w9 am T 8 s &
w4 39 R ¥ sum R, far & R X
T 10 wd B det R oww a7 3ad
& U Iy R fhee e e % o aw
M o B o# 2 0 wy B aR suE
g M F oW FE FIY a8 &1 ar

YEAT F Mo & TH e ' P
l. T11.25 2 210
O L o 4, T8T5

Mohan lent Geeta as much money as she
alréady had. She then spent ¥ 10. Next day,
he again lent as much money as Geeta now
had, and she spent Z10 again, On the third
day, Mohan again lent as much money as
Geeta now had, and she again spent 2 10, If
Geeta was left with no money at the end of

‘the third day, how much money did she

have initially?
l; 135
T

2 % -1
4, T8I5

24 v quitet & u e A Pl o o
wMAR quitel & queEwes 24§ ool
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In a sequence of 24 positive integers, the
product of any two consecutive integers is
24. If the |7" member of the sequence is 6,
the 7" member is
1. 24
3.6

2,4
4. 17

Wﬁﬁhﬁmﬂmﬁwxﬁqﬁm
T # wEad &

& &7 awe g & AFE
Fed) ol e T
_ (.25 1 AT
[ E.'!I.S 2 dE
! 4 5T
2 8 e |

& & Y F wEy # Ba 025 fe

e 57 75 B
|B 2. 16
3. 32 4. 64

The prices of diamonds having a particular
colour and clarity are tabulated below:

| Weight of diamond [Price of diamond (in |
(in carats) rupees/carat)
0.25 | lakh
0.5 2 lakh
p=s ] ! 4lakh |
] I 8 lakh

How many 0.25 carat diamonds can be.
purchased for the price of a 2 carat diamond?
I R 2 16
3¢ 32 4. 64

T & yuR o B Regsmew
7 Fedly & PafFa w6 § B
# e B dw F a7 L W
Pe s & o & alE 2 B e d
ren freey @y € alww st ¥ g
aF fAwy a1 # sm alwar wad E
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The university needs to appoint a new Vice
Chancellor which will be based on seniority,
Ms, West is less senior to Mr. North but
more senior to Ms. East, Mr. South is
senior to Ms. West but junior to Mr, North,
If the senior-most declines the assignment,
then who will be the new Vice Chancellor

‘of the University?

1. Mr, MNorth
3. Ms: West

2. Ms, East
4, Mr. South

U U ARG & ey Rua @ s
& o Ty & aufar mar i

3 1

Areas of the three rectangles inside the full
rectangle are given in the diagram.

-
el

i
12 4

What is the area of the {ull rectangle?
F, G 2. 48
T 4, 94
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Which should be the correct pattern in the

¢mpty square? O

e
1. j[ 2, [

3, [ 4. T_,
120 I17 22 ST T @A FAY A

1. 90 &9r 30 i
3. lioa%T10 4.

100747 20
120 F8T G

How much gold and copper (in gl
respectively, are required to make a 120 g
bar of 22 carat gold?

1. S0and 30 2
3. 110and |0 4,

100 and 20
F20and O
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UE 9 99 A, FE g5 0% Tey § 3uE
40% T @ & TRl & andan 40 R
FH HUE ¥ o 9% 8T e B, A 3E

g ey o g
. WG L iy My %
3. 2L 4. 200L

A water tank that iz 40% empty holds 40 L
more water than when it is 40% full. -How
much water does it hold when it is full?

1. 1001 2. 5L

b 1 1 4, 200L

ofe & By & o P oaees €
Fr & & #l9-3r v A For g g
&7

2. 79°

BY
3 41292

L

&
o

Ll

If all the angles of a tdangle are prime
numbers, which of the following could be
ane such angle?

I 89° 2, 19°
3, B9 4, 29°
HIT \PART 'B’

oW v, =20+3k 5, =042 42k
UL, = 50+ ] + ak & @iy & @t
i ] awk BfEw oS wAie §
HieTsh A WY 8 o & B A &
v ¥ A sy weumT s g

31 22
B =5 ==
4 e

27
31 = 4. 0

Consider the three vectors ¥, = 2i + 3k,
#; =1+ 2j 4 2k and 5, = 51 + j + ak,
where £,j and k are the standard unit
vectors in a three-dimensional Euclidean
space. These vectors will be linearly
dependent if the value of @ is
L= 2. &

& 4
L1 4.0

4

-
o5
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Te f(x) = e~ N GRA TR
= dx flxyet &
2

1

by e e
14k? 2 {1+k?)
] 2

& 1+k? i [2+k%)

The Fourier transform [~ dx f(x)e!*

of the function f_(x}'z p-lxl
: 1

L 7, 14+k2 2 _ = {1k}
2 2
1k 4. (2+k%)

gofidra [*% N dx [ dy 8(sin20) 8(x ~ )
Cageaicl
T 2.

1
3 iy
&y W

—_—

The value of the integral
::ffzz dx -.f:: dy 8(sin2x) 6(x~y)is
1
b ? 2 1
b o]

mﬁ?f’&—};+§(§ﬁ]x~§{-=u,wmﬂr
e FAET B, e aftee sfeey
2t =0) =0T x(t=1) =18 T x(t)
W OHE (=297 g

1. e—1 2. Vet¥1
3. e+ 1 4. yer=1

Consider the following ordinary differen-
tial equation
d*x ¥ (dxf dx
—_—t——] - — =
dt?  x \dt dt
with the boundary conditions x(t = 0) =
Dand x{t = 1) = 1. The value of x(t)at

a

=i i
L, de=id 2. Wet¥1
3 Vve+ 1 4, el=-1
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27.

4 flxa) =-2x+3|fx-1my=]+
20(3xy + ay) UF WEAN W 2=x +iy
F Wl Gow ¥, 79 ¢ & A g

¥ |
A b L P

27.

What is the value of & for which

flxy) = 2% +3(x* — y*) +

2i(3xy + ay) is an analytic function of
complex variable z = x + iy?

I ! & o

3 3 R

UHfaHE P Vix) =ax® #F @ For
e glar &, 5% a > 0 0% 3 ¥
IR FOT A FEQ 551 £ § Ae Ry
'ﬁ%ﬁmmﬁmﬂ?m@m

g
R 2 gha
3 g 4. EV

A particle moves in the one-dimensional
potential V(x) = ax®, where @ >0 is a
constant. If the total energy of the particle
is E, its time period in a periodic motion
is proportional to

£ ETY3 2
5. B3 4.

sl F=lm RBae v =aofr (@@
a>0 TR HEX ¥) & goied o &

E-Li?
El,-'ri

& gR9-9y d9 Br av e R gaw &8,

wafeaw v @ avia & gFar &

2.
2.
3. ¥ T
I
T e

-

Which of the following figures best
describes the trajectory of a particle
moving in a repulsive central potential
V(r) = ajr (a > 0 is a constant)?

Lad

|
|
. :x

& FOT A AW B WAW SRERT F
IS e ¥ vE weT
W OF xaw W RAlm R A
feEm | B F R bR A 4 F A
Fr oA g

L 20/ (1-5) 2 2wf{1+5)

3. v ==
C=y

ri
4, 2/ 1‘%

Two particles 4 and B move with
relativistic. velocities of equal magnitude
v, but in opposite directions, along the x-
axis of an inertial frame of reference. The
magnitude of the velocity of A, as seen
from the rest frame of B, is
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30,

Lo 2o/ (1-5)
2. 20/(1+%)

4. 2/ )1-%

R Vix) = ~lkx® +20x4 (I8 kAT
A Bl GeeEE HOU §) A S HO
(Sas gegse m §) Wqew Beg &
T Hew g HeHd wa §l 5H

For &1 ale Amghy gren
1. |24 1 |k
1- {2k 1 A
3 Fiofl 4, ek

A particle of mass m, kept in a potential
V(x) = —r:-kxz + 7 Ax* (where k and 4
are positive constants), undergoes small

oscillations about an equilibrium point.
The frequency of oscillations is

i =i . 1 4K
= 2 5;&

1 Tk 1 A
> EJ; M e
& ey ymEw, +20 AW -¢ e
Fdlg  AEwE A (L,0,0) W
(2,0,0) &, ©F Ieq sEefea wfad

TeReH x =0 & WA T g0 W@
mr w1 F @ (3,00 W IS

faag & x-Ffar =7 gl _
R 2w
3. x" 4. ¥t

Two point charges +2Q and - @ are kept
at points with Cartesian coordinates
(1,0,0) and (2,0,0), respectively, in
front of an infinite grounded conducting
plate at x = 0. The potential at (x,0,0)
for x 3 1 depends on x as

e 2 e
AR - S

31.

.

A RBe v By A& RBewfaw O
wAeg @fos & vealt gw e & ai-
g 1 gEw wdee fRE o ¥ s
s B dhaer wrafya Reoger & o
FoT or YErfeE § suEr gl woAw
T ¥ IR =2 sing ¥, d g
i daen fres wiae g

: B i _

2d
—_——
| 2eoo5 8 + 2cos 28
2. 34sin’38
3, 3+2cosd+2¢0528 + 2cps3d
4. 2+sin?38

The following configuration of three
identical narrow slits are illuminated by
monochromatic light of wavelength A (as
shown in the figure below). The intensity
is measured at an angle & (where & is the

angle with the incident beam) at a large
distance from the slits. If & = == sing,

the intensity is proportional to

2cosd + 2cos28

3 + ==sin?38

3+ 2cosd+2cos28 +2cos38
2 + = 5in?38

et
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U W HTOOH A wHEd J0T &
g & 3

E(z,t) = P Epem#3 gpg (:,-;r; - mt)E{ﬂ'ﬂT
U o> 0 HAT §) ugl graf &7 §
T ey 89 F & dw @ weien
1 gam?

pcam E, F @ Rdfm &
JoCFur B, E & fefaa i
60°TME, F & Refag &
60°TATE, F & MdR &

Bl b e

The electric field of a plane wave ina
conducting medium is given by

E(z.t) = 1 Ege /% cos (1% - mt).
where w is the angular frequency and

a > 0 is a constant. The phase difference
between the magnetic field B and the
electric field E is

.. 30°and E lags behind B

2. 30°and B lags behind £

3. 60°and E lags behind B

4. 60°and B lags behind F

afear vd wRw BAWT Vi yv.zt) =0

UM Alx,y2,t) = > KugAq(ct — x) (8T A,

B, F aeed Rega &9 P oawr
qERT g7 B g
1. E= ﬂH!HB-—j'_uBAﬂ

2 E:_EE#(’AQE HﬂrE—-Ej#ﬂAn
3. E=o0 gm B = — 214y
4 E:;—.Epﬂdﬂcmﬁz—%iﬁﬂﬂg

The electric field E and the magnetic field
B corresponding to the scalar and vector

potentials, V(x,y,2,£) = Dand

A ey zt)= %E.ﬂgdﬂ{ct
is a constant, are
. E=0and B=2pd,

= X), where 4y

2 = -—I? pHodge and B = -J‘#mﬂ

34,

34.

35

35,

4. E=_kudgcand B = — = iioAg

m EGEIHT AT FOT @ o e #ns
# WA w9 F 1o oy § Trwer
fasra

o e d=sxyr<e
Vixiy.2) = {m g
I 3% woT B wA A0 g
gfeeet fr yffwafs sewnt
oo
PR 2.6
B0 i3 4, 4

A particle of mass m is ¢onfined in a
three-dimensional box by the potential

Vix vy z)= [::"

The number ot‘ gigenstates of Hamiltonian

hEp?
with energ}r “ is
R

%
3.3 4,

b=xyz=ua
otherwise,

L]
4

WIHEIT- AT wOT @ G 87 § o
et He—uf 7 & zaw G
R omam &, SET U areaRw y
MR & = (0,,0,,0,) TS FTFT AR
¥l 3 B=(B,B,0) ¢ am wamr
HIET ¢ = 0FAT T o, F wihaeiors
¥aEm B, 79 (o), (o) T (o) &
wearfra 7 &

Ha (o,) WA ¥ WY qEAAT B
FAW (0, ) AT & T TeaTar ¥
A (0,) THY & WY @wEAar E
Y A oA & Ay ages §

P T, e

Fhe Hamiltonian of a spin— particle in a

magnetic field B is given by H = —uF. 4.
where u is a real constant and & =

{0, 0y, 0;) are the Pauli spin mateices. 1f

B = (Bg, By, 0) and the spin state at time
t =0 is an eigenstate of a,. then of the
expectation values {a,). {r, ) and (a,)

S/11 RISEM8—-5AH—2B
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1 only {a,) changes with time
2. only {g,) changes with time
3.  only{z,) changes with time
4 all three change with time

& TA-dRde I9RIOT S, dUT S, WY x-HET

1 fowr & var o §) sed gEeb
mﬂfﬁ’!ﬂm:mﬁ&w;ﬁgﬁ
F FAAEAT Bl UelE IUER0 FAw 3
wUN A, TFH wORT TEEAT 8 A
fear & fouw & waRE & b 3w
TEEU A &Ol & s i
AFawr g "8 wufaw ik wfeaw

feorge i A & I (11 1,) B

! !
S gma prias x| pgee caie

1. 16:1 |

3. 41 4 1:0

Two Stern-Gerlach apparatus §; and 5;
are kept in & line (x-axis). The directions
of their magnetic fields are along the
positive z- and y-axes, respectively, Each
apparatus only transmits particles with
spins aligned in the direction of its
magnetic field. If an initially unpolarized
beam of spin—% particles passes through

this configuration; the ratio of intensities
fgi If of the initial and final beams, is

I} I
e
1. 18 Fu =il
3. 43 4. 120

m SR AT UF 9T UE goaiEn
oy (Fwdr Bsmr &) # oo &
@y ¥ 391 38 V' = Scos’ ¢ (ST a
U adlas WO §) gEw antea fem
SET ¥ g4 YA R o s, Seow

o # foerufa w1 enfr
1. a/R? 2. 2afR?
3. af(ZRY) 4 af(aRY)

11

ar.

38,

38,

39.

39

A particle of mass m is constrained to move
in a circular ring of radius B. When a per-
turbation V' = %ms*q: (where @ is a real
constant) is added, the shift in energy of the
ground state, to first order ina, is

a/R? 2. 2afR®
3. a/(2R?) 4. a/(mR?)

VEEAT SEN IR e duT @A
TiiETar « A T O gert & W

A i B o wlewr v T
. a @ x 2T diEEOERS WO
2. a ¥RAEUEHFF Fuw k Rearl W E
3. afawarll @« sieaoeE W E
4. adw ke Rl §

Which of the following statements

concerning  the coefficient of wolume

expansion @ and the isothermal

compressibility & of a solid is true?

1. @and K are both intensive variables

2. @is an intensive and K 15 an
extensive variable

3. a@isanextensiveand k is an intensive
variable

4. g and k are both extensive variables

UF e (mole) {T F7 FwEETE
THRROT (p+5) (v~ b) =RT | &=
p, 3Taad V3R A9 T 9% n moles
#a v g g ghw

1. 9C) (v — nb) = nRT

(

2. (p+ ){*V nb) = nRT
(v +
(v +

3. ) (v — nb) = RT

4. )(v nb) = RT

The van-der Waals eguation for one mole
of a gas'is (p + ) (V — b) = RT. The
corresponding  equation of state for n

males of this gas at pressure p, volumc ¥
and tc'mpe:alure T, s

. (p SNV ub) = nRT

2. (p4Z) @ —nb)=nrT
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41.

4%,

42,
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. (p+S)w -y =rr

& (p+3)W—nby=rr

11 379 bosons & 3 3wy Sehow

# fremor & R T ¥

.o S S AR T
(45D 4 G
FLLER D) : atal

The number of ways of distributing 11
indistinguishable bosons in 3 different
energy levels is

i gt 25 418
(1 Lu_}{
2101 3t ar

N =Ry Fof ardt PE #, gl s
mm-ﬂ#wﬁmﬁpw
—E F & GO 1§ o ¥l

ATAEE T 9T 37 A i aftwa s

gl

L. =ZN(1+ef/keT)
2. =NE/(1+ ef/kal]
3. —INE

4. =NE/(1 + e B/ksT)

In a system of N distinguishable particles,

-each particle can be in one of two states
‘with energies 0 and —E, respectively, The

mean energy of the system at temperature
T is

L. —2N(1+ eBlksT)

2. =NE/(1 4 eflkeT)
3, —ZNE

4. —NE/(14 e F/kaT)

@t By v K Rrewssiin ofvy & 2
W UK, Ve F T wEEay E
¥ oFH Wy A FEE 5F5F (clock
signal) 3R f &A@ Rl gl @
m.

+ 'I:'rﬁ:

Tk sgnai” |

| 0
M

12

42.

4,

44,

| 2
3. 4f

2 2T
1o flE

In the following JK flip-flop circuit, J and
K inputs are tied together to +V,. If the
input is a clock signal of frequency f, the
frequency of the output Q is

e
! =0
A e
K -}
1. f 2. B
3. 4f 45 f 2

A fomr s s woe gHarsT

F & AU sEA 8w by
. OR®YE

2. NOR#FHE

3. UHATT OR (XOR) HUE

4. ANDFWR

Which of the following gates can be used

as a parity checker?

. anOR gate

2.  aNOR gate

3. anexclusive OR (XOR) gate
4, an AND gate

@ Ry aw iy & ww wmedy
wod Bradr fray dwear v, a9 sies
Al IFT B, PR g

P T T3

&nje;ff B (diode) WS g0

SRR R, % 3§ 9% e aleedr

GiES

ey 7 e
TR A 2 W2
- S 3 4. NIV,

A sinusoidal signal with a peak voltage
Ve and average value zero, is an input to
the following circuit.
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v s H/PART 'C'
5
Ao =1 T =
: - 46, AEATAF WL x T OGAA B (x)e " H
Assuming ideal diodes, the peak value of TEIE By (x) F U0 B §H G
the output voltage across the load resistor sl # HibEaA wea g
Rp.is e 2. n=1
b ¥ R 3Lon+l 4. n
5 2l 1. 2
46, In the function Pn{x}e"": of a real
45, @Y Ru v ooy & T IcEEE variable x, B(x) i”-. a _pplymmmi of
pds degree n. The maximum number of
H U STAGA-IOTE f HT A LT extrema that this function can have is
F AT 10039 Vg 0.7V Bl 1, n+2 2. n—1
Lon+1 4. n
Vee 207¥
L 47, gelEer L2 4 ) < fx) @
: aftAT A y(0) = y (L) = 0 &1 @
— Output : :
triput ~ i e Glxx') B
{ - x@“l. O<x<x' <=
1.G(z,xD) = Wi 2
: (x—ﬂxﬂ b<x<x<s
AT URT 1y V2%
: —cosx'siny, O=x<x'<-
1. 40 HA 2. 30upA 2.6 x") = Tzr
Jo 44 pA 4. 33pA ~sinx'cosx, 0<x'<x<
45. Inthe following circuit, the valug.of the g cgsx'sinyg, O<x<x .,;:;
common-emitter forward current 3GGxx) = sin iy Geilexel
amplification factor f# for the transistor is Ok
IGGB!‘IdVBEES'[}.?V. x(%_x‘)l ﬂ{x{x"q!.
& Gy = C e 3
x&—x} ucx{x{;
47. The Green's function Glx;x") far the
2 = "
equation 5;-’;—2’9-!* ¥ix) = fix). with the
boundary values y(0)} =y (%) = s
1l T T
—=l. Bey oy <=
The base current Iy is L Glx,x") = ¥ (x 2) AR
1. 40 puA 2. 30 pA &—gf.ﬁ{f{x{z
3. 44 yA 4. 33pA i
—eosx'sinx, O<x<x' <=
2. 6(xx") = :

—sinx"cosxy, 0<x <x *:E

5-A-H



3 6(xx)= [

4. Glx,x') =

48.

49.

49,

50.

5-A-H

cosx'sinx,

sinx"cosx,

x(g—x’).
Gs)

PR [ x dx & Rere & Lo &
mm:rﬂ‘tsﬁ!mﬁraﬂﬁgvmm
B T ¥ wweh 3R s AE fewd
fweaw g

N s %
3. 107* 4
The fractional error in estimating the
integral j::x dx using Simpson’s %uru_lc.
using 4 step size 0.1, is nearest 1o

1 107 2.0

3. 1= 4. 3x 107*

3x3 awdfas wifes ey, foree

FIOE +1 & & fav T Rar m

FIA-AT W T &

I Wl 3WASO w5 AreiE |
BT 3w A E after sae
3O91E | Haww ghw '

2. FH Y T S vR NP
A +1 g

3, FEE wat wfeeiie A s
arEafEE g

4. TaF e o ¥Paufow o &
aneatas® g $7 amvasar A &

Which of the following statements is trug

for a 3 x 3 real orthogonal matrix with

determinant 417

1. the modulus of each of its eigenvalues
nieed not be 1, but their product must
be |

2. at least one of its eigenvalues is +1

3. all of its eigenvalues must be real

4. none of its eigenvalues riced be real

FO T V(o) =~f A m gem
gt UE Fu7 -frfiqﬁ#n FET r{0) =
afi-e?] . )

(Fel O=8<2x T oamre

1+ecosd”

Br:x-::x’-:’:
{!t‘:x*{x{z

O<x'cxy<t

14

n

'.'J{x-::x’{i;-

0.

51

81

FAM: NS et qwr sk B A
HAR BT ¥ | IO WA woh s
=_%t.mmmmm
FaF gnfh

fe+1)

— at ool
1. Ef1 F} 2 E{'h”
Sy | {i=e)
3. Eff1—eY) 4, E{_‘—I*E}

A particle of mass m movesina ceniral

potential V{r) = —; in an elliptic orbit
i —

r(8) =E-(-1--E-l, where 0 = @ < 27 and
1+ecosd

a and e denote the semi-major axis and

eccentricity, respectively, If its total

energy is E=— 3% the maximum kinetic
energy is
g2 (et1)
1. Efl—e%) 2, E{'_i}
: T (1—g)
3 E/(1—=e?) 4. E—-—HH}

RS R a MR g=
skx B S8 m @YU ke Ay §
¥ e T AEE & sitmar
FEETT BT

L m¥+ k=0

2, mE42E4kxt =

3. 2mak -mE L ket =0

4, mxE+IZmit +kxt=0

The Hamiltonian of a one-dimensional

: L |
systemis H = - ;kx, whiere i and &

are positive constants. The corresponding

Euler-Lagrange equation for the system is’
mi+hk=0 :

mE+ 2% + kx? =0

2mxk —mal +kxt =0

mx¥ + 2mE* + kx® =0

UF FEelT B K gut FEdy g K
el F v ogEE ww v @ e
wAESS T x A wweww four &
HATNT BT &1 (e ct) T (o, o) BT K
TR W e Rewe @fvie @t
Wiise v §1 MY Ry v Reww
Fat & & & wf &1 @ a0 = 0

-h-!ﬁ-J}l-J-—-
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) auT 2 -WeT (¢ = 0 @) W oxeet T
# favr som @ RBe v @Gy &
tanp =v/c)

1R = et 53
. 2 |
X X

3

! t 4, it
et ¥ ct’
x x
‘rf

An inertial frame K' moves with a
constant speed v with respect to another
inertial frame K along their common x-
axis in the positive x-direction. Let {x, ct)
and (x',ct’) denote the space-time
coordinates in the frames K and K,
respectively. Which of the following
space-time diagrams correctly describes
the t'-axis (x' = 0 ling) and the x'-axis
(t'=0 line) in the x-ct plane? (In the
following figures tang = v/c.)

1. : SR 5 % 18
o
X X
a ct 4, ct
. 5

4.

T

A By av fag & Rarar mr any
(loop) 3 vs yaRadt w1 agar ¥

3,
- a
faeg 0 9t a8 & 9T g

1%

54.

25

Hol fin!
! 2a 2. Bt
et !
3. = 4 P

The loop shown in the fgure below
carries a steady current [.

a
O

The magnitude of the magnetic ficld at
the point O is

ol ol
1; s 2. e
5 Mol 4 Mol
3. 4 T

I (W) & v B (n0,0) W

AT Regy &

E(r,0,¢) = § Eyw” (s‘:&)m[“(“;}]
B S8 w 3EIA A wviE i Bl A

o a% & o) gen

o D He 3 e
3 ppe 3 gt

5 4 st o 2 B
I gt 3 pac

In the region far from a source, the time
dependent electric field at a point (r, 8, ¢)
is

Eiro.¢)=¢ Eﬂm'-’(

sin

F)eoslo (e~ )]

_ where @ is angular frequency of the

source. The total power radiated
(averaped over a cycle) is

i Eﬂ! W“ 2 H_ IF'-'sz &
3 e - T
4 Efwt 4 2 EZ ot

i g 3 pge

Wurn  ¥gga  (TE) womeh,  frmer
oReloT AU k= -0t —wf, § o
i HET R B, U wWiEdr aia ouw



# A 3 3w Regs grdy s &

maﬁrnﬁrggaqﬁfﬁﬁqm
Ea 2.tk fle
3. ] 4, o

55. A hollow wa;u:guida supports transverse
electric (TE) modes with the dispersion

relation k = %g‘wz — w, , where Wi
is the mode frequency. The speed of flow
of electromagnetic energy at the mode

frequency is
| R 2. ek
4 O 4 o

56. UE AFd INEE" & fr owa
Ezm g o m IEE
fumgeama 8, 7 swer @dw sy o
el & wwrr & 0 (speed) Bl W
FUT # AT T F Qv TR
iR ot fes & @ 3 v, sk
SERAT AN v, W OHES v, /v, BT
1. 1Ble/E 2. Ipime® [EF
- 4. |plc/2E

36.  The energy of a free relativistic particle is
[912c% + m2c*, where m is its rest
mass, P is its momentum and ¢ is the
speed of light in vacuum, The ratio v gl ¥p
of the group velocity v, of a quantum
mechanical wave packet (describing this
particle) to the phase velocity vy is

|Ble/E 2. |plmc?/E?

17c? /E? 4. Iple/2E

51, wHRH MBEEN H =L+ axt (it
A>0UH FET §) & n-th 53 7
HNTETH A E,. WKB wlemwed &
L. fn 4 22 34/

(n -2 20

(n +%]5,r3 A1

(r 4+ 2% 28

g Eehi

57. The n-th energy eigenvalue E, of a one-
2z
dimensional Hamiltonian H = 2~ + jx*

5-A-H

58,

58,

59.

(where 4 > 0 is a constant) in the WKB
approximation, is proportional to
L 475 113
1 (n +.2) A
2. (n+o)¥8 28
2
15573 2173
3 (n+%} A
L5/3 1273
4. {n+2} A

o s ye) =lewr & R
v aREE T St p oA i uaeRE
¥aT B, & Bom whewmea & g
giteer favar oo &) gdola @hr 6 g
o # Pt Bred R g
(7 A v Teutw &)
L (A +sintd)
2. (A +sin?f
3. (A*+sin*f2

(4 + sin? ¢)*

The differential scattering cross-section

S’E’ for the central potential Vir) =

%e‘*‘*‘, where f and p are positive

constants, is calculated in the first Born
approximation. Its dependence on the
scattering angle 8 is proportional to
{4 is a constant below.)
29

{A: + S{nz g} ;
g {:z‘i +sin E}
3. (A% +sin?H)?
4. (A* + sin® 2)2
ar waifaT dert, x=0 Fur x =1,
& @7 oREEY vF 97 a1 o
t=09% wfx,t=n}=ﬁ{s;n' siﬂ}

%liﬁﬁﬁﬂm::?-:;ﬂm
HEle BRI

ol e o
2, f{sln-—-+sm-— =HErs
J:(sm-——si'ns?) G

J;{sin 5 tsin “xj} g~fnid

o

i
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60,
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Al t=0, the wavefunction of an
otherwise free particle confined between
two infinite walls at x =0 and x = L is

Plx,t= 0) = ‘E {sin’;—x—'sm 1”}
z

: - %,
wavefinetion at a later time t = —— is

anh
J—(sin——-—sm ) eln/e
J—(sm—-+5m L)E'mﬁ‘
f(sm—~—sin£‘f

J_(sm — 4+ sin— 3“} il

WO VUE @9 TUT, N FUT ard v

o]

e—-m!a

'u-)

=

HUTE FT G P o= nkgT —zan® +2bnt §

&l

61,

6l.

5-AH

(el n WETF 9904, a YT b d9-
ey 3R B)i R 3E worer e
YA WEid SiaT ¢, SHE wilas any
g
2 i
e kg ibikg

3 a 4 a‘a
T ibkg Y bk

The pressure P of a system of N particles
contained in a volume ¥ at a temperature

T is given by P = nk,T -%anz +%bn3,
where 1 is the number density and g and

b are temperature independent constants,
[f the system exhibits a gas-liquid
transition, the critical temperature is

L = s
blkg 2hiky
at 4 al
2hkg © bRy
A T U ga A RefE o vw e

F56 H Hafase g1 58 F1 F RAEO-
TPt IHga & 10x 10 2an/s &
qF Fle-Hi eYaH gAG g ormd A
THET qA-A-AE A oem @

TR BT STEe?
1. 10 min 2. 6min
3. 30 min 4. E&min

Consider a particle diffusing in a liquid -
contained in a large box. The diffusion

62.

constant of the particle in the liquid is
1.0 % 10™%em?/s. The minimum time

after which the root-mean-squared
displacement becomes more than 6 'cm is
1. 10min 2. &min

3. 30 min 4, & min

(L L,2L) 9ftAm & ue sser Oftw
Fies w1 A ¥ BwiEa B o B
e #5 & s @6 2 AE W
e (S Tw AW auAE TR R #f
7§ O TED E AT HUT @
welt 81 t=0 W FeE F zw Ruew
F ger R swer ¥ AR e # g W
# waia g & e B dF a@nr W
HFEQEEYT F TAd R w2aar b

w

1 n'i,u"EL—-i-Tifz-'
oy nz;sLT-uz
e ntJLT-I,-'E
4, nl irie
A thermally insulated chamber of

dimensions (L, L, 2L) is partitioned in the
middle. One side of the chamber is filled
with n moles of an'ideal gas ar a pressure
P and temperature T, while the other side
is empty. At £=0, the partition is
removed and the gas is allowed to expand
freely. The time to reach equilibrium
varies as

T
I
I
I
I
I
I
I
2L

plf3p=1p/2
ne3pr-ii2
nlpr-i/2
nl-1 Tuz

ittt e
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64,
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Hir Aferor £ wfteas Sear ai-

G 40 ~5000A WX ¥, S swE gsd

Y Toun~10° K &F F2a®T & IR X-
fror ar i 3fwan dear w5 gt
& 54 ¥, a THE A A R
& F R

R ¢ Bl 2,
3. THVE 4,

101 K
10" K

The maximum intensity of solar radiation
is at the wavelength of A, ~5000 A and
corresponds  to its surface temperature
Taun~10* K. If the wavelength of the
maximum intensity of an X-ray star is 5 A,
its surface temperature is of the order of

L. 10" K 2. 1M K

3. 10K 4, 107K

3-fae oha-HEdi aftEds (DAC) =7
q fAEr 7 v R A & oo st
FROf 3RT  sEwanwdE  oRedw
[mcyﬁﬁﬁqa&mﬂhgtrﬁﬁﬂ

deeaT # BERE Fp
Input bits | Output voltage |
000 1]
k: 001 I
010 2
011 3
Input bits | Ounput voltage
21 m 'D -
(] 1.25
010 23
1 3.75
Input bits | Qutput voltage
1. GE}G 125
001 2.5
010 3.75
011 5
! . o |
nput bits | Output vollage
4, S :
L] 2
010 3
011 4

64. The full scale of a 3-bit digital-to-analog
(DAC) converter is 7 V. Which of the
following tables represents the autput
voltage of this 3-bit DAC for the given set

of input bits?
Input bits | - Output voltage |
Qi 0
L. o0l i
a1 2
01t 3
|
Input bits | Output voltage
3. (W) {i]
] 001 ]
010 25
011 3.75
| Imput bits Output voltage |
1. (0 1.25
601 25
Q1o 3.75
011 5
: Input bits Output voltage |
4, 409 :
001 2
010 3
ol 4

65. Uw oftgy &1 BAw v, st i b
o S R & Rarr o &

Tt 4 - b e
s

5/11 RISEM18—5AH—3B
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o

{0

T

3 Lol

Vitlah o oF

19

66.

The input V; to the following circuit isa
square wave as shown in the following

figure.

E"' ]

1I '\r: {4 :
W
- ot

Which of the waveforms V, best

describes the output?

LS T

aia
%
= |

Yo
2.| wob—b :
Ya
172
3 (oo

66.

67.

67.

P

gt fmad A, sin(wt) T A, cos(wt) F
Rt wfEus gatiF  (lock-in amplifier)
¥ s afer wd Wdw afes A
FAMER WROT fRar o ¥ SEw
R & oHaw | v o osw afReEus
vatE & wEE o ¢ B o3Ed e
it gl & Boee R 0 W AWE T
refaa g s ¥ wiReus watw &

A &
L. 2V 5. 1N
3. 05V 4. 0V

Two signals 4, sin(wt) and A, cos{wt)
are fed into the input and the reference
channels, respectively, of a lock-in
amplifier. The amplitude of each signal is
1 V. The time constant of the lock-in
amplifier is such that any signal of
frequency larger than w is filtered out
The output of the lock-in amplifier is

I: 2% AN

J. 05V 4. OV

115.62 keV TSl T U%F W2, Be 9TAT]
¥ Keshell ZaFTE #1 yaf@T &1 B
=" RfFaw 1 HGr F 3T UF L shell
&1 saFelT Keshell ®# ORI @anar 1
50 WRRAT # wH W # SeEl e
* S 1092 keV FT A Bl 3
L-shell 3 0= fA9a 6.4 keV B T

afEa sawee fr afae e e
. 6.42keV 2. 12.82 keV
3 MyeV 4, 32 eV

A photon of energy 115.62 keV ionizes a

- K-shell electron of a Be atom. One L-

shell electron jumps to the K-sheil to fill -
this vacancy and emits a photon of energy
109.2 keV in the process. If the ionization



68.

68.

69,
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potential for the L-shell is 6.4 keV, the
kinetic energy of the ionized electron is

I, 642 keV 2. 12.82 keV
3 eV 4 32eV

FACH FGAT L =1, J=285Ws5=1%
T WE wmn AR ¥ aes

G-IUTE F AT &
1. 1178 2. 43
1. 85 4 312

The value of the Landé g-factor for a
fine-structure  level defined by the
quantum numbers L =1, /=2 and
S5=1s

Lo 11/6 i
3. 853 4. 342
UF N & sdweifas s e My
A R aar ¢
2 STy e— -
= [h
: Sty il 3
Iy = Fag vt Lasi Right
.

I &0 0 8 & #Faw & e 2r 5
e o=t & w1 @ w2 F
T ® g 9= R a2
T3 # BN 4 9% & gwAor @
auler dwor @9 ¥ v, e
8T ST W HwT A
I By 2By =5y > Ty
2 B> >y >y

3 L >0, 55,
b La>Dy >0y >0

The electronic energy level diagram of a
molecule is shown in the following figure.

e
= L3 23
« L
I L .-—".-L_.___ 3
L < i B Llﬁbrligl'ﬂ.
S et
= .u.'-.__:
| =
1 "

20

70.

70.

i o

7L,

Let ;. denote the decay rate for a
transition from the level [ to . The
molecules are optically pumped from
level 1 to 2. For the transition from level
3 to level 4 to be a lasing transition, the
decay rates have fo satisfy
L By > B>l >0,
2 Ly >y 5>,
3. Ly 20> 0, >0,
Y L > B> >0y

q R B AR quwE & aegey A
B gon whar aw o ¥ 8w
maﬂam‘rmiﬁaaﬁﬁm?

I, (220 2. (242
3221) 4. (311

Sodium Chloride (NaCl) erystal is a face-
centred cubic laftice, with a basis
consisting of Na' and CI” ions separated
by half the bady diagonal of a unit cube.
Which of the planes corresponding to the
Miller indices given below will not give
rise to Bragg reflection of X-rays?
I. (220) 2. (242)
LR e 4. (311

whaed & wew dz & TAFT @
TR BUE £ =g 4 ak® B Bar oy
(o i By 3R §| 39 g
5T B A wawm A3 gwge A wewaes
HE WG we & & @ &7 AW g

| hznlr_- 2 Iﬁzﬁlﬂ
T kel h e8

3 h;ﬂt 4 hzr’-sr
Y osE T

The dispersion relation for the electrons
in  the conduction band of a
semiconductor is given by £ = Es +ak?,
where a and E, are constants. If w; is
the eyclotron resonance frequeney of the
conduction band electrons in a miagnetic
field B, the value of a is
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Z1

| e 2 28 T4
T es
3 hz;'.zc h'?_w;_-
Y eB 2el
R Bar anl gt v w uw gffRw
By s & waaey B o B
Tt 4R o e gaw N
SHTET 81T T AT 2T ;
| MVE 2 3
L T i
A g oy 75.
Hard dises of radius R are arranged in.a
two-dimensional triangular lattice. What
is the fractional area occupied by the discs
in the closest possible packing?
i 3 e T T
TR = RE
3 22 4 =
5 7
A & aly sty ager wor B whEr
AT (strangeness) &7 @aror 78t
F 87
I w4 gt g 20 75.

el s O S L
3 Al g
4. K" —smt oo

Which of the following elementary particle
pmccsses does not conserve strangeness?

I m® 4+ p = Kt +A°

2o Hp KD A0

3. &%l 4p
4, K" s pg* 4=
l=1 yorw # % zgEdla 4 wF

IR mEIw & aWefts s
¥l 30F gEdee, U WS At
QAT A LA FAgha () F e @ oA
FI 3R oo d @M a @ AT FEAT
FRA. -1, +1 T +1 8, @@ Faghar &
Hieen e 1 Rawatr v &

. Uhs T Bw w7 vwag gag
2. UHEE

3. BF

4. o

A deuteron d captures a charged pion 7~
in the | =1 state, and subsequently
decays into a pair of neutrons {n} via
strong interaction, Given that the intrinsie
parities of 7™, dand nare —1, +1 and
+1 respectively, the spin-wavefunction of
the final state neutrons is a

I linear combination of a singlet and a
triplet

singlet

triplet

doublet

=

TR gy +p = YIngg +n ¥ AR
FED & Aehiion f-87 “Zng, — oy, +
et + v, ¥ BART HTERA BT § 3R
ST $PaE I 24 MV &
wife ofafEar ® ¢ @ oAnt Moy
fFas Fweas e

[sewEIA, Sem vd gl @ gemA

FHA 0.5 MeVic®, 938 MeVie® F4T 9395
MeV/e?]

. —44 2. -24

3. —48 4. —34

The reaction **Cugzqe +p — ang +nis

followed b;,r a prompt ﬁ-da.ay of #inc
Zngs = 5Cuyg + e + v, Ithe
maximum energy of the positron is 2.4
MeV, the @-value of the original reaction
in MeV is nearest to

[Take the masses of electron, proton and
neutron to be (.5 MeV/e”, 938 MeV/e?
and 939.5 MeV/c?, respectively.]

1, —44 2. =24

3. —48 4, =34
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