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3uadl e femiesiLIST OF FUNDAMENTAL CONSTANTS

931 % 107 ke

M. | Mass of eleciran

h

Planck's constant

6.63 x 107 jg

| Charge of elegtron

16%10- 8¢

kg

“Boltzmann constant

IR0 IR

€

Speed of light in vacuum

Pt s

F0% 10Fms "

G

Mewton canstant

6,67 % 107 N’ kg *

Rydberg Constant

1097 %107 m* |

| Avogairo number

6.023 % 102 mole ©

Permittivity of vacuum

8H54 X 10 Fm |

Permeabitity of muum

A x 10 Hm

Molar gas constant

8314 1K mole’

ley

[ 2V

16x% 1039

1 amu

167 X 107% kp
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HINPART ‘A’

apeHeT & e dls A 0 # A dosfer @
wew bl oW BosE A R d o
S A R e @ E Ay

b b ' 2 55w
3108w Ao 14sm

Ina lﬂﬂmrﬁwﬁ beats B by 10fm B beats.

Cby 5 m By How many meters does A beat
e

I, 150m, 2, 5.5m

3 Wiam H t4Ssm

B () AT W R B e e
AR DA A B S EAFE B AT w1 oofy
AR (D A VBT AR R R g
UNCE TR (VA BY, A e E o
A A B B A @ stlewmoor @
A i e O & & ol s b
I CYESE D 2 C*EVRI D

S CAENE. D 4.CYEAF D

Suppose (1) AR means “A s thie father of

BY, (i) “A A B miouns “A i the husband of -
B (i) A LB migans “A is the wife of -

B and (iv) “A D B medns “A is the sister
af B". Which of the falinwmg represents
Y s the fattre:-—:nnlavc of the sister of 72
I CVE*FOD 2 C*EVELD
3 CAEYFOID 4 CHEAFDD

na!affaa:rmaqg#m&aﬁmm##
mmﬁmmmm o

Frat 7 e v g
o 2,121
3 53 4. 66

I a group of 1] persons, *:a;::ﬁ shakes hand-

withievery ather dnce and only once, Whit
s the total sumber of such handshakes?

1. LB 2 b2

3 55 : 4, ._ﬁa

o & @ ot & i v ge R wn
WY g A A i Y e

ok

4&*%' mt%mmwﬂrmtﬂm

= 2.4

& 3‘_‘ P
5 L o e

Path of &y of light bebweea two miFroes is
shown inthe dtagmm If the fength of each
mTror is “#7, what is the total path length af
the ray hemreen the mirrors?

2
4. 24

4
G- |

o)

(143755746 4035) + TO83 1 2017 37 HwF

=

I. 20170000
Bl 20171720

2, 20172017
4. 20072020

What is the value 0F (1345474, 4 4033)

+7985% 20177 :
1. 20170000 2. 217017
3. 20171720 4, 20172020

20177 = s siw w b

e 2.3

o 4, 8

What is the Tast dight of (2017)%7

g= ey

3.7 4.9
e NN

2 mmmﬁ?q& =
Wmmt*ﬁ#m
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HAIET AT T 3 B

Pick the corrpet statement:

I. The sky is blue bezause Sir €V, Raman

_ gave the correct explanation.

2. Copemnicus believed that the Sun, and
not the Barth, was at the tentre of the
Strlar system,

3. The sky appears blus when seen from
the Moon.

4. No solar cclipse is visible for an
asmmaul standing on the Moon.

U GRS U5 AT Ay
ey & ow dow oAl @ 2 s
TG TWAT R L5, 4.9, 7. 6,103, 12,
1§ OB R owe W ows oWt
S '

1o wdEa

2. ardeE

3 S 1a% @w
L AU 9% da

e

A hbra.rmn 15 aranging o thirteen-volume
‘encyclopaedis on the shelf fram left to right
in the fallowing order of volume numhnrs
8, EI5491?6]{1,312 . T thiy

pattern, where should the valumg 13 be:

placed?

. Lefimost

2. Rightmost

3. Bevween 10and 3
4. Between 9 and |

el sl ST & o A s gy
% o Bed remew & £ 3w,
PR ¥ owe wmerdl A ¥ 0 & s
TSEEN ¥ w5 Hea # S w
1. 1 2.6/11
5. 2 430

Ningselevénth of the members of a
parliamentary commitiee: ace men. OF the
men, two-thirds are from the Rajya Sabha.

5-A-H

10,

16.

I,

Further; 711 of the total ‘commites
members are from the Rajya Sablia, What
i‘m:tmn of the total numf:rer are women from
the: Lr.;tk S;hi:a'?

LA 2811

32001 43411

o B R g B e o
st e @, & 33 s Ry B e
& yomr Wit ol o, 2 ¥ e weh o

i mm@ﬁ:ﬁ#mm

T 2.6
3 % 4. 12

Whena farmrer was asked #s 10 how many

sanimals ke had, he replied that all but two

were cows, all but two were horses and al
bist two 'werp pigs. H-:m many animals did-
he have?

=4 2.6
3. 8 4,12
Trn wRade B wen & Rowi
W 3T & A WA war E
e
il
-l ‘ I
i
i -_!'_T“‘!._._—x..“" At
e

10 30 I W WA F AT et gE &

e dsoas S owm d B A &

Al

I Remiit & spEer # st g &
e sl st & il e B ¥

2. T W FESF 3 4

3. e B RemieEt @ stwm oiw
55% B TR

4. Famfiiah wr twe s 2% & AR B

11, The distribution of marks of students in g

ciass is given by the following chart:
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If 3.30 marks is dw passungmma 10

mark question paper, which of the following

is false?

L. Majority of the students have scored
above the pass mark

2 Modeof thedistribution is 3

3. Average marks of passing studenty is
above 55%

4. Average marks of Studenits who have
failed js below 20%°

Bt wed @ @l & o &) @
er @& 2 10 wd ) R Ber A &
e & orr P w am A & s @
A SR TR R suRr R a4 B @
T 10 T R e R oow A ol R 3ad
£ U s R e dar & o a8
e o R @ 210 wd B oR g
o W & o owE e A A @
e A I & aw e s

U T11.25 2 X 1D

3 NS 4. TRIS

Moban lent Geeta as mueh mongy as- she
aiready had. She then spent T 10, Next day,

he again lent as mich money as Geeta now.

had. -and she spent T10 again, On the third

day, Molian again lent as much maoney as

Gieeta now had, and she again spent ¥ 14 1f
Geera was feft with no’money at the end of
the third day, hbw much money did she

'haveimtmﬁw?
1, &11325 2 T
3 X175 4, ¥8.75

24 0 guliet & ww e A oo

PR qofiel EToaviewe 24 R

S-A-H
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14,

4.

15

mﬂmaﬁwwmﬁﬁ%mmﬁm

WeEd &
I, 24 A
36 8T

in a seguence: of 24 positive integers, the
product of any two consecutive: mtegf.'rs ig:
24 Ifthe 7" member of the sequence is 6,
the 7" mermber is

1. 24 2
3G T B
fordly ey o e g A = H B
T A S E
B Fa Tw gFy
Fed) R e s
| L] 1 7
12 [V 2;;“-@'-
1 A FT
3 S ]

& &E I oaEw A B a2

T 2018
3 32 4. 64

The prices of digmonds having o particular
colour.and clarity are tabulated befow:

\Weight of diamand [Price of diamond (in |
{in r:atrm:sg TupeesCirat)
028 : | Jakh
05 2'fakh
e ' Alakh

How mapy 0.25 carat dismonds can be.
purchased for the price of & 2 carat diemond?
| N I '
3 32 4. &4

CHESIRE i e L ro

4 g o FafEw wen 3 Beer o
# wm Bw aw ool w7 i
P g g e ¥ e s A
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15, The nniversity needs to appoint 4 new Viee
ChancsHor which will be based on senior Itw
Ms. West is less senfor to My, North bur
mare senior W Ms: East, N South I8
-senigr to My, West but juriior to M, North,
if the: senipr-most declines the assignment,
theri wha will be the now Vice Chancellor

of IhE’Un:‘r'Et‘}“ﬂj_ 5
I Mr, Norh 2. Ms. East
3. Ms West 4. Mr, South

16. o dqf daw & simw Fwm e g
i e B zefar

=% =1 =

[ =
o S SR a3
ke 3& e Y
LI 4. 96

16, Areas of the three rectangles inside the full
tectangle are gwen indhe d:agram

P ]
iz TR
Wihat is the area of e fuild re..mng,ﬁ
b B S
37 4 9%

07, T F & aft Sedt st g wrfen?

: A 2,
w—l

5 e
.i_-_-___...'.'b.

17, Which should be the ‘correct pattern in the
m;@ sqwm"

18: 120 3R 22 SV Hew want saw S
1, 96@ar 30 2. oaEYn
A, HeaE o A 12078

18, How mueh guld and copper (in gl
Tespectively, are required o make 2 120 g
bur of 22 carat gold?

- @0 and 30 : 2

. 100 sk 30
i 10 and l_ﬂ i

120/and ().
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UE GO 9T e g a0k wielt ¥ IwE
do% 0t @ A Refr f e a0 By
WA R we oy s W B A 3

e frey o @
L. 100L 2 Sk
3120 4. 200L

A water tank that is 409 empty holds 40 L
miore water than when it is 40% full. How
mibch water does 10 hoid when it is-full?

1. 1005 A 7

3. 120L 4. Z00L

afy B Bye & omh e s
Brs & & wlaar uw O W @ e

-y
I, 89° 2T
3. 5 #7297

If all the angles of a tdangle are prime
numbers, which of the faﬂawfng could be

une such angle?

1. B9® 2. 79"

3. 39° 4, 29°
HIT \PART 'B’

TR B = 203k P =14 2] + 2k
AT E, = Rk ak d miar ¢ Hﬁ
L) enk Pl afredn wafe #

e A AR« ¥ B oA

T & it whear U o A
s _-..3; 1 z&s
i *
G - &

Consider the three vectars vy, = 214 3k
By =020 + 2K and 85 =51+ T + ok,
where L and T are the standard unit
_‘.retmn oA «threedammmn&l Euclidean
space: Thm uaqmrs will hc linearly
dcpunqent if the value of @ is.

2%
I 4__ 2. &
32 4 0

5-A-H
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24,

24

TR ) = el BT

I dx e &
-'.1.:1 e ¢

1

e e B e
fre == kY
2 / B
% 1k 4 Ty

The Fourier transform f—m dx fx)elks

of the ﬁ.inntm'n flx)=¢ gy

1. 2. -
wki T
¥ i

o f’“""‘dx £7hdy EGm 28T — )
o g

T | g-:=

To = 4 ?

The value uF the integral

ffj; dx [ dy 8(sin2x) 6(x—y)is
Fo il 2 %

. & 4 1

fﬁ?""‘ ;}{"3 %-—;-ﬂ F BT
mm? Torers qivels sfeey
wU=0) = oFur x{t—l}-lkiﬁﬁxﬂ}
W OHE = 2908

to. - HETT, I ETRd
;o '\IE b o 4. =

Consider the following ordinary differen-

tial equation

dix  Lgpde\®  dx
e (dt)_—=ﬂ

with the boundary conditions x(t = 0) =

0 and x(t = 1) = 1. The value of x{t}at

=28
b o ve=1 2. g 41
By ek 4 w1
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27.

= f f{x,}'!].:.-—-. Zx+30xt <93+
2il3xy +oy) OF WEHA W 2=z 4 iy
1 ReRfE e Boag o WA g

e e
By iy 4 12

What is the valeeof & for wh:ah
[lny)=2x+3(x"—3%) 4
243y i a}.f} 1580 analytie function of
mmp!ﬂ viriahle 7 = ¥ + b7

Yo ik &0

THER *ﬂ:ﬁmvmmgﬂ# T T

Wt ger ¥, ¥ @ > 0 v 3y B
3w A gl 5eT £ R e sy
wf F puw aes B wAmmiE

CALHE
L e 3 :E-—m

A p&ﬂmlﬂ moves in tlm one-dimensional
putﬂnﬁal Vi) = ax® where ¢ >0 is 2
constant. If the totad energy of the patticle
is [, its-time period ina periodic motion
is propostinnat to

TR el 2 RS

3 g 4. BV

Wl RYE ve- afr (S

'a}&..waﬂ??}ﬂ'mﬁm
gy @i R oav SRy R osew

aﬁamﬁﬁﬁaﬁmﬂ**

1 ¥

7,

2%,

Which of the following figures hest

«deseribes the trajectory of 2 pasticle

moving in:-a repulsive ceptral - potential
V{;F'] B afr {a>0isa tﬁﬂﬁmnl}'?

ﬁ'ﬂ.ﬁ.ﬁqiﬁwway‘

Bian s e
W#xmwﬁwﬂﬂﬁmﬁﬁ
m%m#%maﬁn%ﬂn
7 gftarr g
Loz (1-5)

3 2y E'M'
= Ty

Twp particles 4 and & move  with

2 2wf(1+5)

L

relativistic vnim;:ties rat" egual magnitude

w, but if opposite directions, along the x-
am af dn inertial frame of reference. The
magnitude of the velocity of 4, as seen
from the vest frame of B, is
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24,

30,

1 2oy (1=5)

fre
2of(1+%)

3 v
4. wff1-L

R ¥(x) = - a4 Saxt (Rl kR
A ooel Garens g H A uE Ev
(e 7w m §) o Reg &
IR M B e we §l 5
T 1 2 3R R '

g ) 1
Y E, ey 2 I
v [

b e i

1
amyym 2

Si= AHLFH

Lad

A particle of mass m, kept Ena'pmmﬁa!
V) = —3ha® + G Ax* (whire k and A
dre positive eonstants), undergoes smail
oscilistions sbout anequilibrivm point

The frequency of oscillations is
L S a L
Iy m T mAim
1 2k 4 EE
A m o EmEalm

Ry omaw, +20 @w -@ e
wd  RdE wa

(1,0,0) U
2,0,0) & wh dwa wEefha wfEw

MEREH x =0 & WA Tl 9 T
AT foxosd B BT (x00) W I

‘Faspr B o fnf s ERn
1.z 2 52
3..%3 4 x7*

Two point rhargus 420 and - @ are kept

at points with Cartesian  coordinates
{1.0,0) and (;!nﬂ) respﬁmway, in.

front of an infinite grounded conducting
plate at x = 0. The potential at (x, Dﬂ}
fwx»ldepeﬁdsanxm v
1. x—3 e
3. x 4, x=*

31

3L

'wsi 5=

#&ﬁvmﬁiﬁm@? i
wy ey st vwavf sew & Al
rtﬂ:ﬁxmsﬂmﬁmm%:#.
mﬁmmmﬂa
: ""'#m-:‘;frq'{w

mﬂ% Gkl
=#mm.wmw
. d

2d
,.
l. Zeosd+Zcos2é
2 G4 sn’3n
3. 3+ 2vosd +2co8 28+ Zeos 3
4, Z+osw’3s

The Jfoliowing configuration of thred
dentical narros siits are. illuminated by
monochroimatic light of wavelength A (as
shown in thc ﬁgum betow). The intensity
is measured at an angle § (where @ is the

angle with the iincident beam) at a large

distance from the slits, If 8 = 3’55 sing,
the intensity is prdpmunai ti.

1. 2cosf+ 2coszé

2. 34=—sin®38

3, 34 2coss+ 2cos2h+ 20538
4. 24 2sin?38
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32, uw 9ifew wony A gRed g &
Reger &7
Elnt) =18, g#lda cus(—---—mt)m
foféee it o 2, 5 w0 @0a ﬂqﬁ‘?
Y a>0 300 B Wt grady g7 §
e 49 E & di e s
weaw £, B9 Refan &
B Tsifire ¥
GOCTETE | B # T
O TME, E & ffm &

) M TEE e

32, The electric figld of a plane wave ina
conducting medium s given by
- Elz.t) =T B cog (J_".. = mc)
where @ is the angular frequeney and
a>0Disa mmﬁnc The ph::se difference
between the magnetic field 5 and the
electric field £ i is

L. 30%and E lags behind B
3. 30and B lags behind £
3, 60%and B 15135 behind B
4. 60°and & lags behind F

3. Ry v WRw BN Vieyr=0
U Ay, y,21) = EﬁMﬁ{ﬂ- — ) (BT A,
FUT B), & aepey P @ Foaw
glﬂﬂm g Lisid
L. E=0 a8WE=ju,

2 Eﬂ——ﬁugﬁutﬁmﬁ——}#ﬂﬁn
3, E=0 @ B = 2luhy
4. E= hﬁggﬁﬁcmﬂ = —ﬁrm&

33, .'i"hﬂ electric field £ and the magnetic field

B corresponding to the scalar and vector
_potentials, F{xiy_,r t) = Oand

im mnmﬂham :
Lo E=0and B =i,

2. B=—LRuoe wd B =1

BaAH

34

34

35,

3.

o

mwwmm}wﬁﬁnm
ﬂ'mﬁmﬁmw% Toremr
ey

'V{f--}’-:-if:—= {G" 0 =4 :t."'.'zs-'n
m ﬂ %‘UT #r =3 :ﬁ :: t Er
T 4 e mmfr -
e
2 i Y
& 3 P

A particle of mass m is confined in a
theee-dimensional box by the potential

Vg = [0 0sxyzsg

otherwise,
The number of cipenstates of Hamiltonian
2
with, enargy -—’ﬁ' is
I | 3 6

L 4. 4

FHFT, AT HT Y gﬁ#zr 8y B #

-ﬁ!rrva'a?f He=-uBi & zam e

Fﬁmwtagr §UE AR
R = (o, oy, 7,) WEA FEAT IR
B3 B=(4,8,0) # @ waww
HAFUT ¢ = OFAA O, & HiPamii
JerE A ?ﬁl {azd, day) @YU (o) &

mtcx,,}m# 'Y wea b
FAF (o, ) FHA & WO G5wa ¢
FAF (o) THE & WY T &

The Hamiltonian of a spin.l particle in 8
magnietic field Bis given h}t H=—uB 7
where 4 is a real Gonstant. and =
{q‘. 0y 05 ) P the Pauli spin matsices. If

B= {8y By, 0) and the spin siate at time
E=000s art bigenstate of i1, then of the
expectation values {¢,), (o) and ()

SM1 RISEM8—5AH—2B
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36.

only (o, ) changes with time
only {g, ) changes with time
only {g,) changes with time
all theee change with time

o ek oot S, o s
4 fom ﬁ”m a1 e e

.mﬂmrrm ATHE - FUT AT

& W B WelE 39ET FAF BA
wOTh Y, TS W e A
fear & fey &, ol w@r & 3T
Hm— a w o ow T owaRs
agﬁ?r faorgsr s Remw g
Raaar B @@ wufw s afEEy

Rrorgsr 1 i @ I () B

[ ﬁ : ﬁ "E

| O % | A |
3. 41 'ii._ 1:0

Two Stern-Gerlach apparatus §; and 5,

are. Iupi in 4 line Ex-ims} The directions

3.

of their magnetic - fields. are zlpnp the
positive z- and yeaxes, respectively, Each

apparalys anly Iransmits paﬁlcies with -
sping aligned in the dircotion of its

magretic i f‘alﬂ If an initisly inpelarized
begii of s’panw par!,:cics passes through

this mnﬁgumtmn, the ratio of intensitics
Igide of the initial and final beams, is

L

way (B Berr B # s @

'[%E@r ?t I 4 v., =%ﬂ}$r¢ {m i
w anvatas e ) any et S
AT & He R B o @, P

-m'w & faveniter S gl
afk? 2. Zaiw?®
3. af(ZRA) & afCaR?)

a7,

a8

38

39,

A particle of mass m is constrained to move

in a ciroular ring of radius R. When a per-
turbation V' = = cos® ¢ (where a'is a real
mﬂ&tm”-!}'i&iiﬁeﬂdﬂd! the shift Inenergy of the

ground state, o first order ina, is

1. ay/R® 2. 2a/R*
3. af(2R*y 4 aftrR?)

HASTA ¢ AW TR O T & geu
# A R e whear s @ &
L@ T B ARETeTE T 8

. o WIS AN« Read wE

2
3. o feEnd @ w sEREE 9§
4

. aEU ¢ o el o F

Which of the [following statements
mnwmm;, the cpefl] cient. of yolume

expansion @ and the isothermal

mnmfef:‘mh:hty i of a solid- 'Es {rue?

I, and xare ﬁm:h intensive variables

2. mis anintensive and K is-an
extensive variable

3. @ is an extensive and & isan intensive
wvarighle

4. end wcare both extensivevariables

W#{E{mme} ﬁ;trmrarzmﬂr
H#Jw @:«-nnx,,){r b)=RT 1 &W

| pe ITEEA V3 BOEE T moles

e F fwir e g
Lo (p+%0) 0V = nb) = R
2 (p+3) 0 —nb) =nky

3 (p+ (V' =nb)=RT

4 (p+ ﬁ.] (V = nb) = RT

The vari: der Wisls equation for one mole

of g gasis’ (p-t ~—~J(lr' —b) = RT. The
cortesponding. ceuation of smc for n

minles pf this gas at pressure p, vnli.ime v
and temperatire T, 15

1L (g + S5V ~nb) = nRT

2 (p#5) ¥ —nby = nKT
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41,
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41

5-A-H

5. (%)@ -mby=rr

4 (p +5-‘-¢-){v- nh) = AT

1L IRRY bosons # 3 e FeER

R & Rt T
s g ~ s 9,
5

Hiay

112
Arar

The number of ways of distributing 11
indistinguishable bosons in 3 different
emergy levels is :
Tt i 2.
Az
2 4

113
A

Ny ol o S A, s g
A et & & v g # o
~E 350 % FHGET & e b aw
A 790 0 B 1 e s

B )
=NVE (1-+eb/kaT)
~$NE
~NE/ (1 + ¢-FikaT)

In & system of I distingulshable padiciss,
2ach particle can be in one of two: states

with encrgies O and — B, respactively, The
i ;‘r*;::ﬂ gnergy of the system at femperdture
e e iﬂ-[(_.l + Eﬁ.a‘_k?:':}'

~NE/(1 + &5/ a7y

BT SR

o

HY Ry o R Bt iy o @)
B AT K, e B v E
Far FE ey fr WG FEE (elock
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sgnal) FR L ¥, oy amefy @
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43

44,

. -EI'-:",; 4

L f 2 o
3. 4f & fr2

In the fotlowing JK flip-flop circuit, J and
K inputs are tied together 1o +Vp, If the
input 15 a clock signal of frequency f, the
frequéncy of the output Q is

W
i =0

Nl .

5. 4F

L OR#uE :

3z
4. fy2

A NOR NS
‘3 AT OR(XOR) FWe

4. ANDFUR

Which of the follow ng' gates an e ysed
as 8 parity checker?

L an OR gate

2. aNORgate bt

3. anexclusive OR (XOR) gate

‘ﬁ'{‘f me Ve it m?
WA AT b, PR

A .sﬁn‘qmiﬁa_l,sigﬁaj, with a peak vtﬂ;ﬂg@
Vo and aversge valuye Zere, 18 an input to.

the following ireut,
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46, FEEE U2 W GEA B)et A

Assuming ideal diodes, the peak value of T B} T WA ih 3 A #
the output voltage across the load resisior TS # Wil g g
Ryads | L nE2 2, fi=1
R 2. 2 3 n+l 4 n
3. 2V 4, Vi iy
il ' 45, In the function B(xJe ™ of a rel
; ok aftay # anien 1, variable %, F(x) s 8 m{}mmmt of
45, e B e il S degres m. T'ij':ﬂ maximum number of
3 URT WEYAAUE W g Mﬂmathaithisfm:qnmhm:fs
¥ fare 100 amr Vo 0.7V ¥ n+2 2-n—-1
.'-’r i & i 4 n

47, e ) e = o e

wa®

el #11 4(0) = »(5) = 0 1

macxxw

l'ﬁ{};-x*j f“-}.: =g axt ..,:f_r.
s (‘*‘_”) ﬂ-ﬁ;‘*{x{_

= ﬁ‘ﬂ' ﬂ'l'ﬁ'fa 3 s :r
; il Hooan o ~dozx'siny, <y <
il o e R
o HUA Ao 33 pA =sinzleosy, DX CH<y

45, In the following ciseuit, the value of the : . feosxising 0<x<al <t
eomumon-emitier forward clirrent B ey e dleuel
amplification factor @ for the transister is R e e B
100 and Vae is 0.7 V.. o fefEee), newsaen

dGt Y = ?;' A NS T
;&-x} E‘.--n:x;-qx«:i:

47. The Green's function G #') far the
: R
equatton LI+ (3} = f{x), with the
boundary values p(0) =_:y-'(g).= 0, is

The bese edrrent g i FGtrxh= 1

Lo A0puA 20 30HA e s
S0 A & B3 A

e feapalily, BExSE <
2 6y = | :

—sinx'cosxy, D<x'<x< E

Sl



I E(xx)= [ Tk,

4. e | xdxm’rﬁ&mm#l-ﬁmw*
AT W 0.1 ST FE §T e
i IR I AW R
I :m'* 200
i 4, 3% 10"

43 Th{: fractional error in mnmmng ‘the
integral f xdx using Simpson's «-rulc.

using a step size'0.1, is néarest to
1 10~ & 0
h U 4.3 % 107*

49, 3x3 AT " W e
- W+l k% fav & R s
mﬁwwm
. W wfRanOe we o |
Wmaﬁ% A sy
| EE g v A
mﬁﬂ
A 3uF P o wferTeE A e
arefid g $F g a g

49, Which of the &]Ibw;ng staterments i true.
for;a 3 %3 real mbagmal matrix with
determinant 417
1. the modulus’ of edch of Its cizenvalues

ﬂeed nari;n; [ bt fhmr pm;}uct st

iy

2. st Iew. one of it efganwiues. 5L
3. ait afits mgﬁnﬂlums must be real
4. none of s eigtnvalues need be real

50, ¥dy fhm V) =~% & m pEmEmE

A T w AT T ) =

ali—e?]

o B 0Z6<2n M aFe

5-A-H

cosx'siny, 8<x<x'<t
sinx'cosx, 0<x'<z< )

4, Gl x .rfﬁ_x")- G<x<x'<t
Gx)= (“-x) Oex<x<?

==L ¥ @ s e R
Falt g

. Te+1)

L E“:-l,_-u;] 31- EEI'-—-'I]
. gada e | T

3 EHT =ty 42

A particie of mass ‘m moves in a central
potential ¥(r) = ~% in. an elliptic orbit

r(g) = A=) whﬁreﬂvcéw:zﬁrmd

Thepozd’
@ and e denote the semi-muajor axis ard

eccentricity, respectively. If its tokal

energy is B= — 35‘ the miaximum kinetic
energj',: s \
3 {N 11
L Ef1'—e%} 2. E:-*,-n
w o pla 24 =)
kS _} 4. E{H‘}

wie @ MR w=2y
ke §, @Bt m G mc—ﬂmm!r

'm HAHA §H BT & ﬁﬂm‘m
T g

I md k=0

3 mi‘+2.i'+kx’==ﬂ

3o dmxx —mit 4kt =0
4 mxd ot amEd gkt =0

The Hamiltonian of & one-dimensional

system is o -wx’*ﬁ-+ .T.sx where m and k

arg positive. eqnﬂmts Thﬂmrmpanﬁjng
Eu!c:pLagrarnge equation for the system’ ua.
1. mitk=0

2. w4 28 kxT =

3. 2mak —mi® 4+ fxt =

Lo 4 2t k=0

U e RN gt Sl 4w &
wOHRE W OUH WA W v & A
wEss awr x A wEE R
HATRE VT B e ot} 20T (2 oty i &

WK R EEG: Reww Gl )
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.

An inertial frame K' mwoves with a
constant speed v with respeet to another
inertial frame K along thelr common x-
axis in the positive x-direction. Let {x, ¢t)
and (x',et") denote the space-time
coordinates in the frames K and K,
respectively.  Which of the following
space-time diagrams correctly deseribes
the t'-zxis (x' =0 line) and the x"-axis
(t' = 0 line) in the x-ct plane? (ln the
following figures tan g = v/c.)

5

(loop) # vw sfEdl unn o 7

fawg 0 Wt wrEEE 8w SiE g

L
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54

b

j, ol 5 ful
Tt e T
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The loop:shown i the fgure b‘::‘iéw -
carries a steady Curvent /.

The magnitude of the magnetic field at
the point ¢ is

fol Py
% Ei' B

gl 4 gt
Bis o s
m#{#rm#zgﬁﬁ'q{ramw
mﬂzgﬁt‘fi

(el (-2
& ol w e ) Eehe FR R e
=gl at ot BT wmed (e

E(r.0,0) = B

m aw & T nm

1 ‘Iw ! 5 % et
5 "3. ﬂql'f T

5, & Lu!t 4, 2wt
T w #tat' it B

b the region far from a souree, the time
dependent electric ficld ata point (1, 8, ¢)
is:

Fei ) 0 (5 onl )

where w is angulaf frequem:}f of the
source. The total power radiated
(av eraged over a cycie) is _
g 2wt g dx Bt
3 e "% hac
4 4 Efwt g et
b g . 3 g

Y SEgT o (TE) wemelt, e

oRET Fen k=0T —wi, £ o
e BT BT §, O WGl U
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A hollow waw:gundc Sipports fransverse
electrie {TE; mqéﬁ*s with the dispersion

refation ke = -qg'-:u? — iy 5 WhHETe G
isithe mode ﬁqquency The speed of flow 58

of alr:::u‘@maggnetm energy at the mode

frequency is
I. ¢

2 G/
3, B )

]
W? wE om m
ﬁma“mt 7 gger @ Wt o
ﬁaﬁa#mﬁmﬁ@m&}h oo
T & dWE =R F BT sEmes
FEFE GO PEs o ung A v, sy
wra'wraWu IR v, /vl B0

- BlefE 2. plmet fE?
o IBetyEt 4.0 Iplef2E

L

The energy of a.free relativistic parficle is
E= -'sztﬂc? 4 mded, where m s its vest
mass, P is s mnmt;ixtum and £ is the
speed of lightin yacuun, The ratio Valty
of the: group wlﬂmy Vg of a f.fuantum
mechanical wave packet [dﬁcr:bmg this
pm‘lfc:he}m the pﬁ&sa velouity vy 18
iﬁl:fﬁ 2. |plme? e
Ip1ter/E? 4 Ble/28 59.

oS el H= 24 et et

A 0T I B) F on-th T HT

HAFETw A E,, WKBafemwea &
M#mtﬂ

| At ?J-h':i, AME

2 [yt

3. (n + ) 1% A0

4 s -]”3 AU,

The n~th energy eigenvalue £, af 4 one-

.dum.'nsipnﬁl Hamiltonian H = 5 + Axt

{where 4 >0 s 2 constant) in the WKB
appmmmﬁun, is proportional 1o
L nt 2}*3"* A
2 (ot .[)_47.:‘3 PEIE
3 (mAns

ST farerg vmm =Ty fasdy
i uﬁﬁa L :«:-m’r AT ¢ SR
T OE &m & AT
anr AT aar B adot wer ¢ oy
& Pk ek WA B
{a’ﬁ%ﬁr A ' T )
(4% +sin® 5

2 {A2+51n?’}‘1

3. (At 4sintd

4. (A% gint 9"

The differential scatteting cross-section |
5”3 for the: central potential Vi) =
F—e ur, whafa B oand g are positive
umnstamq, is caleulated in the first Bor
apmm-lma;mn Its dependence on the
snaumng angle @ is proportional to
{A t5 & constant below.)

(AR sint! 9
2 {AH—;}&%}"'
3 (At +5m2:j 2

& (A2 4 sin?

raﬂmﬂﬁa@aﬂ x=0 7 ox =,

%mmwm:ﬂmw

. Iﬂﬁ%#l{xt—-ﬂ}ﬂftsm =) nﬁ}

i Fecraeiiel wae = 22 or ave
CECE 1 :

1. J‘(ﬁn‘—“-ﬁlﬁ-‘"‘- e
J-{-S‘m +SI“ ’uj?—mfﬁ
3 .\F(E[Eﬂ'*'—ﬁin‘_ﬁ-‘- gy

f fsinu—h +5ln Eﬂé.ﬂ e
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Attt =1 the wavefunction of an:
atherwise free particle confined between
twe infinite walls at x =0 and x=1 1z
Yl b= )= J— {sinm— 5in E-'E}

¥
xamefunrzm;n at a later'time ¢ -'-'-';;*’; %

I, E:::(sirru’:—r{; shi E,EE)_-.E_E:';,"&
2 \F (smr*- + sin T) o-lnjh

J— (s[n—u L gin ) p=int/n

J_J[si:n 2 4 5in 28) grins8
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Bl bilky

The pressure P of a system:of N particles:
contained in a volume V-at a temperature
7 is given by P = nkaT — San® + 2 bn?,
where n is the number density and o and
bare temperature independent constants.

[f the system exhibits a gas-liquid

transition, the critical temperature 15
a e i
& 2otky
g il 4 -
> g ™ 7
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HET B U ga A Bl For o g5a
s aiefiv ¥ g wor F Rer

Buthe SHaA & 10%10 %enis B

a5 WU IEEAE #HG g Ted A
FaeHT A Beara som §

I Hmin 2 fmin
3. 30 min 4. V6 min

Consider a particle diffusing in a liquid -

contained in & large box. The diffusion

S-AH

62.

]
2

3, upein
4

constant of th-e pamcie in the tiguid s
1,0 10~ %em?/s. The minimuwm time

‘after  which  the wmbmeumsqua-r:d
displacement becomes more than 6 cm is
1. 10 miin 2. 6min

3, 30 min VB min

(L,0,21) ARG AW T wwAT A
From @ A & WS e oan b

(A wE P oA Ao R §) el
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A thermally  insulated cﬁamhﬂf af
dimensions {L L2E) is pamtlumd m the
middle, One side of the chamber is filled

“with n moles of an ideal gas at o pressure

P and tmnpcramrc T, while the other side

is empty. At t =0, the partition is

removed and the gas is allowed to expand
trﬂel}' The time to reach equilibrium
varies as

T
1
: ]
L BT :
I
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i I =
+- i *
I md3g-ir2
3. pRAproie
& mRETeuR
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EEF 4 ~5000A 9T E, T suE ur

T Toun ~10° K. & S29T 31 38R X-
ﬁawmﬂa%ﬁtﬁmmm'ram
ted 54 & w0 gww 9w am B
B ET BT
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3, IR 4.

10%% 1
m’ K

The maximum intensity of solar radiation
is at the wavelength of Asun~5000 A and
corresponds  to its  surface lemperature
Taun~10* K. IF the wavelength of the
maximum intensity of an X-ray staris 5 A,

its surface temperature is of the order of

I, 106K 2. 19K

3, 10K 4. 107K

3T smasEEdy afets (DAC) &1
@m:vgimmm@mm
sof R sl oREdw
(PAC) & Mftse afer = Ru gv fw

dieTar ®y ﬁiﬁ‘ﬁm FAal
Anput bits [ Otipit voltage
it i
¥ 0T 1
010 2
[TE] 3 65,
| Ipur bits | Qutput viiltage |
5 T 660 e A
S 735
010 75
At X775
laputbits | Output voltage
o 125
| o0l s
‘-‘}Iﬂ 375
0il 5
Inpuit bits le :milag_
4 B0 3
01 2
fa 3
0il ]

a4,

The full scale of & 3-bit digital- -to-analog
(DACY converter is 7 V. WHmh of the
following tables represents the output
voilag: of this 3-bit DAC for the. given set
“of input bits?

Inipist bits Output voltige
. T
L. e I
LAY e
Ol 3
Iyt Bits Output voltage |
4 i) {1
= i) 125
01 BN
O 375
| Erprin bty Outpiat voltage |
9. (31 125
i I (153 | 25
Lk 375
il h8
Input bity | Chutput voltage
o U ’
Ik 2
(L) 3
oy 4 |

T SR & Y V) o ot @i &

Pt st e o e o

A Rear arr S whT @ v B
(FETe) v, # el e R W

SM1 RISE/8—5AH—3B
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The input V| 10 the following cirouit isa
square wave as shown in the following
Figure,
[ W

L] 1':‘. s " t ! i .

s N |
bl
Which of the waveforms Vy. best
tdescribes the output?
Yo
T T

e ! SR
ot o
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67.

|

2 REET A, sinfwt) U As cos(wt) W
Bt wiBEus gadi®  (lock-in amplifier)

& R aRw w Bdv aRe &

e # 3w | VBl 58 sfieue
yadE & www g Bosww Bl
s:rmqﬁ‘rwﬁmwaﬁ o W AST R S
Frefea 8 o ¥ AP v &

frrtar
L2 ¥ I T
1. 05y 4. OV

Two. Slgnﬂ.lb Aysinfet) and A, cos{wt)
are fed into the input and the reference
channels, :eﬁpe:ctwcly, of a 'lock-in
amplifier. The amplitude of each signal is
i V. The time constant of the lock-in
m’ﬂphfr,r is such that any signal. of
frequency  larger thanw i3 filtered out
The output of the lock-in amplifier is

I. 2N s
305V 4. OV

115,62 keV S5 %7 v% Wi, Be TTATY
& Keshell SRR BT AR wAT £
ox RffamT & e F AT O L- shel

T SAECHT Koshell A ORI FTAr Fi

s R & R Wl # SRS B

T 1092 keV Tt Srwar &
L-shell ®7 3= BN 64 keV B 9

mﬁasﬂ'ﬂ‘mﬁnﬁﬁrmm
. 642 keV . 1282 keV
3, 20eV 4 eV

A photon of energy 115.62 keV ionizes a

- Kashell election of a Be atom, One L-

shell electron J:;imp:a to the K-shell to fll -
this vacancy and emits a photon of energy
109.2 keV in the process. If the fonization
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potential for the L-shell is 6.4 ke, the
Kinetic energy of the ioni zed electron i

I 642 keV 2, 1282 keV
3. 3.’_]_3.&? 4. 32:‘.‘!\",

FAER TET b=t J=28ms=1%
.rﬂ -ﬁ H . W : Wl ﬁ% I. .\% #.:g.
9w A
L 1
3. 88

T 43
4. 372

_The value of the Landé g-fictor for a

Tine-structure  level  defined by the
Quantum  numbers L =1 /=2 and
S5=1,18
I 116
F B3
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The electronic energy level disgram o fa
matecule i shown in the fol towing flgure.
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70.
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Let fj; d’EI‘I‘.D{E the decay rate for a
transition: from the fevel o j. The
moleeyles are optically pumped  from
tevel 1o 2. For the transition from level
310 level 4 to be a lasing transition, the
dieay rates have 10 satisty

c By E s>, S,

T = >y >y

T = oy = oy > iy

T e T >y

MBI T (NaCl) Brerm v
FARFwEy wfw aes § s
HTURE # Na' T O s gfentye
T IR Few i & ACTH et
R g atoar oo XS ¥ dw
Ay I T S

PO n{, ' T 242
3 (221 4 (31

S T

Sodium Chioride (Na€Y) erystal is a face-
centied  cobic  fantice, with &  basis
consisting of Na™ and €I jons separated
by half fhe bady dizsonal of 2 usit cibe;
Which of the planes corresponding to the
Miller indices given below will not give
Tis¢ o Bragg reflection of X-rays?

L 220 2. (242

3 T2y 4031

Ui BuE £ =g ak? H Ry ey
. E oA iy T Bl A ; :
8% 53 wew d gl @ wesioeh
s }T’I‘iﬁ’mg ol i iF?I' m;rgémr
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The dispersion relation for the elecirons
i the  conduction band of a
semiconduetor is given by £ = £, + gk
where & and Eq are constants. If we i
the cyclotron reSanance freqaency of the
cotiduction band electrons in a magnetic
field B, the value of o is
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Hard tises bd" radius E are arranged in g
twadimensional trianulas lattice. What

is the fractignal area vecupicd by thc dises

i theclassst possibie pm,kmg'?
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A deuteron d captures a charged pion 1~
it the I'=1 state, and submqumﬂy
detays into a pair of neulvans (n) via
strong chracmm Given that the intrinsic
parities. of 7, d an& e =1 41 and
+1 m&pmi‘uﬂl» the spin-wavelunetion of
the final siate neutropsisa,
finedr-combination of a simglet and-a
tnpl-:..l
singlet
ripler
- doubiet

= 5
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“The reaﬁlmn ﬂ(lua;-i-p - ':'u"ﬁn-ﬁ i

followed by a promot Sedecavof g
s = Mgy ot iy e
maximen energy of the positon is 2.4
MeV, the @-value of the origingl reaction
in MeV is pLdrest 1o

[Take: t‘fm rnsses of efectron, Proton anid
ficutron to bie 0.5 MeV/r, 938 MeV/e"
and 939.5 Iﬁfn:Wc" resptan‘v:!y}

I, —44. 3, =24

3. -4 4o =34
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