. e fellowt meny gy @) =w ol ot o vaman {20 707 AL H + 25w B 4+ %0

© A AR SOLA. SRR wEw ¥ A A, B ate qRast we sty B wle @

G R) wg P we (MCQ). 4 i 21 st i A 9 o arfien 15 gt wn B
Ha T WA 15, s B 20w e G R 2w i l
HNLTHAT, S G M 0P T e e ey S S w o @ me e
i AR B g § e gl o aE ke R vt ) af € @
ey % 98 B8 W gierer e W e T wE E g e A Shvnae. 9an
TS A AR ed e 3R e e e g I
HXHSTY R G S g 8 R e o e e e, e e yfterst
R TR, e S mee, o as X

Gafa st ol @ e W 1 9 s e oY) A ke wrs odenfl @ |
Rrerdl & F6 98 abLonan. Gwr o d B e B 1 u et @ e st
var A wed g wegey e w5y @l e #ﬁ’ﬂ el wy e Faed s ata
amamt eI, fwd amnft ghoena, whre e ) o Teefy o il &, o) waifr 2
T A e e 2 o, 89 g e @ 58 G oo 'C) A el e 8 e ‘I
70 1 FOE e RN BT 20N TR 25 % (5 A A olse % = Bl Y o.a7s. dn
Rl I 'O g5 8 @ T @ B s 2 :
e, B & RS A Ry Ry ¥ w9 Fa i s A R s st e
HTTET SRR e W s Wil e g 8 _ [
Ealaat R s ool B T R U ———
tftena @ Eﬂimmm i | _
lleodt BT S A1 o AR B gy = R i
P T ST weh ) w8 . |

- e wwiy gr g Ry fafer vor R alamam, e wusm Pl et
SPedes 9 49 AELIN. SR T S 3 T S el aidaty yReR
s & ;

B e e @ v W T B/ o o e sl s et g |
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ST S P, IST OF FUNDAMENTAL ceMsmws

Muss of ulwtrun

Mﬂwm_

Planck's constant

mﬁm

| 663 x 10~ ¢

?11 X 107 1y |

Eharge af ﬁlﬂittmn

| L% 159 ¢

' Eﬂllzmuu::—r; constant

138 % 1&‘23.IK'

Speed of light in vacuum |

30x mﬂ s

Newton eanstant

667 % 10T Nm kg ¥ |

Ryitbers constant -

1097 2107 m |

A¥ogadro rumbor

6023 % 107 male !

| Permittivity of vacaam

| B854 x 10702 f pyy |

Perheability of vacuum

4R %10~ Hin "

‘Molar gas eonstant

BT TR ai

| Fel:

1Ex 1097y

(e

167 X 10T kg

SI1 RISEMB—§CH1B



HIMPART 'A'
(14345475t 40333 + 7985 /2017 7 75T -
b
f. 20170000 2, 2007217
3. 20171720 4. 20172020
What is the vaiue of (1 ST 4053
+ 7983 % 20172 .y
I, 20170060 2. 20072017
320071720 4.30172020

i o 21 wdolt % A vw v B
ey gef A B R R et & darg o
&

4
o= 2 .E‘f

3= ¥ 24

Path of a iy of light between two THrEOTS: i3
5hnwn in the diagzam,  1f the length of each
mitror 15 €7, what is the total path length of
thie rﬂ}f beiwecﬂ ﬂ'}ﬂ mirrors?

l..
5

. 4
£ : & -;'{_:’
¢ 1. 2¢

L Err ey

uaﬁﬁafwn'zﬁ#n@i}?ma’nﬁ#

.mwﬁrwmﬁm%rﬁm

THamit &t mﬂ Higar war E?
e T 121
3 45 4‘. 66

In a groupof 11 persons, cach shakes hand
with every vther once and ondy once. What is

the tetal number of such handshakes?

L 1D 2. 121
3. 55 4. 66

5-C-H

4,

T R AN HEeE g R & e <
Bt mA A BY T B ET"I‘F&“}‘-.’#'
(A ¥ B & moeE & o @ aed v B
FUT () YA BT AR BT A e oA

o B A @ abear o0 ) ow E

T 0 B wRE wer i
L CVESP D ¥ CYEVE D
3 CAE*FD LC*EAF D

Suppasc (1) “A*B” meanys “A is the father of

BYUGH "A A B means “A | is the husband of
BV GEH) A VBT means YA s the wife of B°
_md (v} A CH BY, means S s the sister of

B, Which of ﬂ'm r@i!nwmg represents L iy

the father-in-law of the sister af D7
CNE*CFOD 2 EFENFOD

3; CAE*FUD 4. C*EAFLED

e Fww s Ao Alndm
mﬁn CHB 5 Wy ® Euar dCowr

aﬁm;tmaﬁm%v

b, 150 m
3. 105m

2 55m
4, 145 m

- Ana 100 m race A beats B by 10 m B beats €

b'uﬁm By how many meters does A beat C7
154 m 2. 55m
3._ 105 m 4. 14.5m

g o & WA s R g &
JreEr @ amd &1 & waar w9 ¥

a‘aﬂzwgﬁ*ﬁmﬁm&r
1, 3 %6
308 4 12

When a farmer was asked a5 1o how. many
arimals he had, he replied that all but two
Were cows, all hut two were horses and all but
WO were pigs. How many animals did he

have!
b =3 2%
K8 2

ﬁﬂﬁmmﬁhmammgﬁﬁ
et A & Es ewew & 5 Iwew,
8 F w9 owEE A @ oo o@ o
TR W ] e Weqr & wear M
s & At @ 6
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3. 201

bt 26601
e ) 45310
Mine-¢leventh  of  the hmmbm-. of A

parliamentaty commitice are men. OF the
men, to-thirds are from the Rajya Sabha.
Fusthier, 7/11 of the total eommittes members
are from the Rajya Sabha. What fraction: of
the totl nurber are. women from the Lok
Sabha!?
U 2. 6711
43011

U (rEeEgs v uEem ag
ﬁ’ﬁﬂﬁﬁ#ﬁmiﬂ#ﬂaﬁﬂm

ST WA 80, A9, 1.7, 10, 3, 122880

ﬁﬁ#mmmwmm
"

ardaH

3T 0 @

17 9% drr

o 1 S o L

A librarian is: arranging a thirteer-volume
encyclopaedia on the shelf from lef 1. right
i the following order of volume nimbers: 8.
11,8, 49,0, 7,6, 14,3, 122 Inff‘]l!pﬂk’f‘em
where stiould the valumme If be placed?

. Leftmost

Rightmuost

Between 1 and 3

4. Between 9and |

HE HUA e

o ImaAn e gefae ¥ B
ma‘rm#mﬁaﬁm#?i

2. s ma o fe w7 B
gl Wl v % Fg A

e

a %W{@WWWW

e
4 WY EE ww Safter wi w
S o al am

Pick the corrert statement;

I, “The sky is blue beeause Sir 3, Raman_

save the correet explanation,
2. Coperhicus believed that the: Sun, and

not the Earth, was at the cenire OF the-

Solar systein,

3. The sky appedrs blie Whan seen from
the Moon.

5LH

10,

0.

12,

12,

w8 & o R Ry '
Tl & PalEs wwhob Fkﬁstrmﬂr#
'Mﬁ#ﬂ?ﬁ#ﬁﬁwmtﬂﬁ e

4. Mo solar eclipse i visible for an
Astronagt standing on the Madr,

tﬂnnr”” mmmwﬁfa
1=0s 2:3
&7 4.9
What 15 the last digit of (201 Tf“”‘?
TR 2.3
= &40

éﬁﬁaﬂm#mhméﬁﬁm
T wmy ) aha e b WY %
ﬁmmgmmmmm
wmwmmg.mmﬁm

#-'rmst Feria a#aa—w."rmw
Py 2. B &

The umwrsm }:-e&ds 10 dppoint a new Vice

Chancellor which will be bh&ed o *»Lnrum,}
-Ms, West is less senior 10 M, ‘durzh bt more
ssemiorto. Ms: Biast. Mr. [-}nu;h iy semior (o Ms,

West but junior to: Mr, North. 1f the senior-

most deelines (ke assignment, then who will

b the new Vma Chancellor af thrz University?
1. Mr MNorth 2. Ms. East:

3, Ma. Wt:s*.; 4!_. Mt South
R B o awr ad tl'tt‘[' = wr e
T W

 ®waw | e

ORER) R e g
S5 | =g }
0.5 DT S

z‘rmmﬂ:aﬁ#ﬂﬁrﬁuzmhﬁﬁt

wlr = HE £ :
. & 2,16

The prices of diamonds having a particular’
minur and’ r.:larmr are tabulated be}aw '



L3

13,
- praduct nf" any W consecutive intcoers is24.

14.

14

Weight of diarmond Prn,:c of diamond {m_;
{in cariaty) rupees/enrst)
= 35 “1iiakh =]
.5 2 lnkh
| #lakh _l
I 2 8 lakh

‘How many 10,25 carmr  diamonds. can be
purchased for the price of 2 2 carat diamond?

I. 8 2. 16
3T 32 4. 64

24 it & ww amEa # B a‘r
*«'amwﬁa#aﬁrmam 2408 B
H@wml?wma_%.a}mm
¥

L 24 24

38 417

In 2 sequence of 24 pasitive integers, ihe

If the |7 imember of the sequenes is &, tie 7%
mﬂmhm‘ i _ :

oM 2

i 6 417

.ﬂ‘iﬁﬁiﬁmﬁﬁ#ﬁmmm

#z;nﬁ%ﬁ#iqﬂtﬁﬁmﬁ#?ﬂm#
o A T A a4 e e s
fe & sum B afer 3 Rt & o2 1 e
mlmﬁﬁﬁm#iﬁmﬁm%@
SR R BEd vE oM F o ey %
mamaamwm;mmm
e & A A e A & o

et 3 e e oy 2
I, E1125 2 x10
3. ¥ 78 4 8IS

Mahan fent Geetn as much nioney a8 she
already had, She then spent ¥ 10, Next day.
fie-again lent as much- “maney as Gueta now
had, and she spent T10 agdin.. On the third
da:,r. Mohan egain lent 35 much mongy as
Geeta now had. and she againspent ¥ 10, If

Geeta was left with nb moengy av the end of
the thikd day, Row much mianey did she have
-'mumﬂw“?

1. Ti125 2% 1

G

G 4, RIS

15, B i B s & R @

ol Eradiey
=
1] [} ¥ T ¥

L

(L]

R

a
ﬂ"#

mﬁmﬂmmwn‘ﬁfﬁﬁmﬁﬂﬂ?ﬁﬂﬁ
ﬁvawwﬂmmﬁm##w
e AE

1. mﬁﬁ#aﬁﬁu F et gt &
ﬁquﬁMW%ﬁ%]
e 3 2

Fegit ;?ﬁe;mfﬂﬁ 1 Mws e
539 & BT

4. ﬂwﬁa‘raﬁmw 200 A Wi )

had

15 The distiibution of marks of Students in a class

i piven by the mltuwmﬂ chart:

r

A gl

Reallone

o LI

T 330 marks s tl-e passing score in 4 10

mrk guestion Eaper, u.hmh of the following.

is false?

I Majoriee ‘of the students have scored
ahove - the pass niark

2. Mode of the distribution is 3.

3. Average marks of pming students s
abave 5549

4, 'Avmg.e marks: of stidents. wha  have
faited is Befow 20%

6. uR Bl T & wsh wor sovow
TR & whawr v G A ) e fe



ko,

17

17.

I8,

1%

I §9° 2, 79
3, 5% 4. 29¢

I all ke angles. of 2 wiangle are prime
rumbers, which of the following could be one

such engle?

I, 85 2789

3, AP d, 2o

R B Al i o

0 O B R B wker 40 By
w A LR

Lo 100 2, 5L,
3 1200 4. 2601,

A-weter tank that s 40% empty holds 40 L
mare witer than when it i 40% full. How
e wiatel doey it hold when it is full?

[P R ' 2" 151

3 0L 4, 0L

120 WA 22 4RT T s mE Geae

WA A A aE S e

1, 9030 2.
3 1HEE 10 4.

100 570 20)

Héw  mugh gold  znd copper {m £),

réspectively, are required to make a 120 g bar

-_m 22 caral gold?

1] a.nd 0 2 lﬂ'lﬂrﬂnd 20
3.. 110 and 10/ 4 120 and 0
R a7 ot dest e o Tl

5.0

19,

20,

0.

r.—._...h

bt
ik

Which sheuld be the correct pattern in the
&:mp!y aq.mréz‘?

T

-wa@mkm%ﬂamﬁﬂ
errwer fay & zitar e
8
12: -
H@‘Mﬂmwﬁ
1, 36 2o 4R
Ay 12 4 9

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

| &

12 4
What is 1he grea of the full retungle?
ot 24y
Sy REh, - 4, Lh



HIT \PART 'B*
11, mﬁ: :r’; T ﬂi}j ~ =0, vw FuRr
Xt =0) = 0FT x(0= 13-1?':*1ar(:1w
L= 2 qrEm 2
1. '-"ﬁ“l A @R =1

21, Consider the following ordinary: differer-
Hai »:quaﬂcn

-:.EtE (riﬂ) __.T“““

‘With the boundary canditions (¢ = 0) = 9
Aot ¥He= 1) =1 The value nl‘x{:} at

t=21is 25
1, &g=1 e 'm':_ﬁ'E “l"I
3ooAeFd 4 VT
23, suidny j_,“’ndx I dy S(sin2x)sx — )
AT
Al 2
3 = A
22 The value-of the intesra] . 28,
ff;,fax I5) dy Stsinzxy Sx=mi
i 3, %
& ;
%o B i
23 Emer flxy=e 3¢ rﬁﬁ# BUTAT
dxf[x}r’*" &
1.+_r.:‘ T Taah
L] g e [
TR e

23 The Fourier transform f"’ dx Flxye* op

the f‘m{:ﬂtm Fl) = e~Hl§ is
i

= vl : === =a 14,
T 2 |
X% 1 :3
Lk % A ET)

24 m:rrf% B=20+3k 6. =142+ 2k aur
= Ef%fwﬁ H‘tﬁ&ﬁ&w? TR 3

BLH

qurk P yRadn wef o ame

maﬁm’%ta#ﬁmm#%m#

! .':’_ 2 “
a2 g
3 -*25 40

Consider: the three VECIBIS 4«1 =27+ 8k,
V=D 27+ 2R and = BE 4 T4 ok,
witere if, - and & are the standard unit

“veetors 2 thres-dimensions! Euelidedn
space. These  vedtars w;ﬂ be: Hnearly

:i::;mnd;aat |ft1w e el o

UL au g2
3 e
T \

3 5y 40 0=

.a?rwxqm:rﬁwu&‘ﬂwa‘ﬁ

Wﬁﬁ'ﬂﬂwﬁ#wmﬁﬁrﬁm
-3 ST frer Ranat & wiaem b
2% U S A 4 S W i

T paﬂ[tla& A and B move itk

‘relativistic Velocities of equal magrmudu ¥,
bt i i opposiis: dlf'::c!iﬁnﬂ, albag this ¥-avis
of ur inertial frame of w&rmce Thes
_magm{udtf af the vciqm}f af A, m seen

frﬂm the rest frame of B, u:

/(-5
4. 2uf '. 1 -_}:-

[y = =':c+-'5*EJﬁI ¥4

20y oY) W 6T W s vy
me Yo aarwms\m
o .'n

S " PR
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27.

15.

33. MWhich of

What is the-vealue of w for which flxy)=

2x 430" -y + 208y £y isn
“analytic function of complex variable

=4 iy?

I. ! 7.4 {}

TR TR

TR RE V)=t B oo
sata gt £ SE a >0 9% ST B

IR FOT A WA FE B EE aeE
A A gEe e G R

L 2 gk
3, S &

A particle moves in ~_rhe ﬂnwhdllnznsmnal
patential Vix) = ax® wherc: a>0 isa
constant. 1F the total me.ri,y at the particle
is: &, its time period in a pl..r'[mfm metion is
propertional to

1. E-43 2. ETYE

U oo £ 4. g

giasdt Sty T v =air (T
a0 v e ) # e v & oW

-.ﬁﬁq-wﬁﬁvmﬁmrﬁ'iw-

Hﬁmmﬂaﬁaﬁmt‘?

ta

the . following  fgures best
Hﬁmﬂm the trajectory of a particle meying

9.

29.

A,

in a répulsive central potential Vi) = afr
{a > 0 isa wnestaht}*i

I

il
.

.ﬁm‘ E-'{‘x]--—h’+ At {E%T e TRyT A
taﬂ?mmﬁ ﬁﬂﬂim{ﬁam?r
e o ) daee g ¥ wwanr

3O AN ORI B FW s

A wh e

i3 Eﬁ o, G| PR
2mNm T FEmam
1 2K 4 ik
A T gmym

A particie of mass m; “keptin a potential

-v(x}==--kx=+ Jex“{whmkmti.im

positive wnsﬂ:ts% uﬂdﬁ‘gﬁ»ﬁﬁ sfriafl
oscillations -:-l’;rwl‘ an ﬂqnilfhnum point. The

s
o

: freqwnny of oscillations is

L L fE ._
1. sz—; 2.
A5 ;

SR e ER B V(o) = 0

Al yin, 0y = ShigAqlie — x) (985 Ay HOX



30,

31

31.

il
I
]
=
=
=
T
L 7
ﬁ:u ey
il
s
=
=]
-
(=]

i
Rl e PR
%Eﬁuﬁuﬂ FHE = ~El~i'#_,_-,ﬁﬂ

I

i — y
: L o = g'r,_??
i mmy mej ey e WP
Il
=
'.-'g :
B o :
I
[ |
Y
b g
[ =3
&=

The electric Held E and the magnetic ficid
B a_tm'mﬁnnding lo ih‘-:.-'s’caj&r and yector
potentials, V{x vz, )= 0and

ALY 4,) = S hitoAg (et — %), where 4,
is a constant, are _

I, E =0 and B = =T gdy

o fz —§§ #gﬂqc and B = 'i,l'__j"n“.t_rﬁﬂ'

3. E=p ind H = '-é Lpg Ay

4. f - ;:1&: ﬁﬂdnfaﬂﬂ § = ‘—";‘f#;;-{'!g

T 4T I ¥, R R
(0  OSxyes
Yz y£) = {m 5;%;;5 .
T B R Fof sl
FfeHl A o sreeat @

Hanr g

g

2.0
2. 3 4. 4

A partiele of mpss m is confined in o fhirse:
dimensional boy by the potential

7 e S o 1 'ﬂ:__-ri )28
Heeyo) {W otherwise.
The number of cigenstates of Hamiltonian
with energy S i
2.6
. 4
1 ' ek e =
TS TR AW W ke a5 %
K 1 = o % e iftve o

Lo i
303

TR O p T R s g

IS udye) B v e g

3 B =(E, B, 00 & A wumor 3wy

= OFEE R oy v g
BE-H

‘33,

23

Kept in 2 fine (=mxis).

£ T (0), (0,) T ) 3 e i
b

L (o) WEE & e &

3 (0,) AT & R g ¢

3 m{g,;m* WY wEwar &

The Hamiltonian of o spin_v:;u particle in =
magnetic fleld & js given by H= <uf. 5.
Whete @ i§ a real constent and 4 =
{8y, 0y, 0.) are the Pauli Spin_ matriges. If
B = (B, By, 1) and the spin state-at tine
=0 ju an cigenstate of Fy, then of the
expettation vidues (i), (o) and (o)

only (@) changes with time

only (g} changes with fime

only ta, ) changes wWith time

all three change with time

bl i = B

BT et e g TS, WY a3
R & v ¥l 3 qredrs gy
R A ey . 7 youl &
HEHE B wel swmwwr Swe wer

F W, R swmvr by gy oy

Rer F R 3 wwRe wear i s

k- ARG 2
3 4.1 =

Two Sterm-Gerlach apparatus S, and §, are
' The directions of
their magnetic fislds are along the positive
EE and y-aes, respeciivelv, Each apnaratus
only transmits particles with spins aligned
in the direction of its magnetic field, If an
initially unpolarized beam of spin-
particles passes through ;h‘i_s_';’?ﬁnf_igumiqn.

the ratie of .'.E@itﬁﬁshiﬁglin':.-ﬂé of the initial

and fina! beums, i



34,

34

35,

d
=5
v

1&: I |
-0

I, 1
£

o
=t

(FBrad Fowr B) & oo & B &)
R OIH = ﬂ:crﬁaiﬁ (=81 ¢ %

:mmnmmﬁw A

¥ ma g B o 5%, P sEer

o e 3 e
1. afR? 2. 2myR?
3. «/(2R?) 4. a/(nR*)

A particle of mass m is constrained 16 move:

in a circular ring of radius R. When & per-

wirhation V! -:ﬁms*qﬁ {whzere a isa real

congtant) is added, the sh:ﬁ; in em:rgy af the
gmund ma‘u,, 1o I"'rs: Br'dt.‘:r i, is-

I afR* 2 Z2afR®

3., af2r<) 4. af(nR?)

& g ¥dw, +20 @ - T
FA BT wAA (1.0,0) 23 (20,0
e=0 & WF T e 9 var o 2
x» 1 &R (00 W FEk B f

Iz 2 %
372 T N

and (2, t},{l}, mwﬂ.tmb in !"mm of an'
infinie grounded condueting plate at x =
0. The potentlal af ([ 0.0) for %=1

depends on ¥ as
1, a2 7 A
.3.. e =2 '4:,. X

:ﬁﬁmmﬁw#m#ﬂ FAFT

Y W vl senr & atmbud g

T Wy B mr By swowanr @
A amfE By @ 6 @ o
ATy & swEr gl 5 A e §) e

= E—:Ef-inﬂ & o vy Haar Teak

16

3

AR e

Zcosd + 2eos 28

3+-51n=35

3+2=.:us-5‘r+ 21:0525-# 2:053:5‘
E+~—9I=112"-'4§

The following configuration ‘of three

identical narrow slits are Wheminated by
manuuiwmam light ‘af" mvﬂmgm A (as

shown in the Egur-l: betow). The tnl:hsﬂj' is
measured at an angle @ (where & is the
angle with the incident beam'_! ar A farge

distange from the shits. 11§ ""T sind, the

intensity is-proportional to

o
= ] {__,,r
==y ..-:f ==,

2d

4

I, 2Zeesd+2cos 24
T ik -sm235
Fie o R 2cas:§i+ quz‘ﬁﬂ— ZeHs 3N
4 24 —z.ﬁm 435

T wiam AnER & gaaw Sor &

g o

o ““(ﬁ wt) &am
ﬁﬁwmi’fﬂ?? Hﬂmﬂﬂfmﬁﬁg‘_ﬁf
a0 m%n aF gFEERE @5 F

- ﬁw—? &% § % $u o e m
S/11 RISE/8—5CH—28B



37.

38,

39,

30°E B, B @ Rl 2
W E ¥ et
GOCFUTE B ¥ faeifag
E°TUTE, £ % Bafa

i

The electric field of 2 plane wave ina
comducting medium is piven by

Elzty =1 E‘;:,is: 8 cos (\.?&E f-_d!_}.
where t i5 the angular frequeniy and

a > (1 is & constant, The phinse-difference
between the magnetic field B and the

electeic feld E s

I 40°and £ lags befiind B
2. 30%and B lags behind £

3. 60°and £ lags behind B

4. 60%and B lags behind B

HATF A Pl B v & sy A4
A Rar amn Ftar swue v b

l. a@9 x W dararoe ag ¢

2. o HRFERIAE o Rl a b

3o TEEEd aur T o g

4. o Bk D&t BEah T §

Which: of the following  statements.
concerning the coefficient of velume-

expansion @ and the  isothermal
compressibility i of a solid is true?
L. e and & are both intensive variables

2. @ is anintensive and & isan extensive

variable _ .

3. & is an extensive and wis an intensive
variable .

4. @and & are both extensive variables

fwdr frmr aeear v, m;raﬂu'g T
R FRfe

anEst B (diode) A £, #ie wfas
Ry & z@ uw B dheear w0 fret o

Sk

19,

441

41.

L. ¥ =
R : 4,

Va2
Ve,

A sinusoidal signal with a peak voltage ¥,
and average valtie zero, is an input to the
fmltﬂwing'.i:.imuil_-.

Asiuming ideal diodes, the peak value of
the output voltage across the load resisior
I_, y:p 2:

: Vi /2
3. 2% 1,

V2,
Ry e v A W S
T o E Vi 07 v &)

Lo 40uA 2

_ 30 pA
J A aA 4,

33 A

In the following circuit, the value of the

‘eommon-emitter forward current

amplificution factor 2 for the transistor is
100-and Ve is 0.7 V.

The base current f54s.
L 40pA % 30 pA

e By ader e T-atier

W& R seiew 8w
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43.
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2. NOR#ue
I A OR (XOR)FIE
4 ANDFIE
Which of the following pates t.-fm be ysed
g5 0 parity checker?
I, an DR gate
2. @NOR gate
3 mnexelusive OR (XOR) gawe
40 s AND gate a4
T HIF (mote) S =57 AR
w4+ S —b)y =Ry # Zw p,
HATA V3R AU T 9T n moles T
F WIH WAEROr g
Lo (o S) v = ) = Ry
2 (o5 @~ nb) =gy
Lo (p i) @ )= 4.
4, (p+ﬁ) (Vi—nb) =RT
The van der Waals mnmim for one mole
of ‘a gasis (p-i» ){f? b) = RT. The
cmr:spmmlmg equation of state forn moles’
of this gas ut pressure P mlume V and
'Eﬂmpfnmtfe T is
I, (j'a + }ru 1th) = H#RT
T
k| -
% = ofp +--%“?)i.nr —uby = B &

4 (p+ 75 ) (V = nb} = RT

1 HRAEY hosons &Y 3 MiEw SR A

Rrew & s el B

1., 3 e
y {1
ISR At

The number of ways of distributing 11
indistinguishable-bosons in 3 different
endrgy levalsis

'L_ 3.LJ‘. 3.' 14#
P )] faan
SRR i At

N By Fot any B F, v e
m##wmﬁnm-g
I & FHEHET @ W Bl 72 Ao
Tqrﬁmﬁsﬂaaﬂ% g

|8 —-N(l g Bikal)
2 —HE;{l + ghlkar)
3 ———Hﬁ

¥ w.&fﬂ + emBrkgT)

I & system of N- distinguishable particies,

“each pumﬂe can be in ane of two states
with energles () and =§, respectively) The

mean energy of the system at temperdture T

‘is.

L =SW(1 4 ghrkeT)
2 —NE‘I{?. + gFkal
3. ~INE

4 =NE/(1 e BT

A frw o ik Trera-wary iy & 2

B ) WK, 4V ¥ A wpEey #)

T gw BEw B wwe wT ek

signal) I f ¥ A Bt 3Ry o g
4

4 B
fr2

It the following JK fip-flop cifcutt, J and

K inputs are ted together to + iz, If the
‘input s a:clock signal of ﬁ'f:qmnqr [ the

frequency of the output Q s
Vs :
a ==
ST
K 1)
T 2. 2F
3. 4f 8. 112
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BT B (i, ct) BT (&, ct') BT i€ e i o

A ﬁaﬁﬂﬁﬁﬂnﬂ:aﬁrﬁﬁwﬂ#?i
R e B Tt A Q2 sl

W LI (= 0 YT A 3 (1 = 0

Yam ot ww & Ror #19m @R R

T BT A tanw =vle)

il

R o T

LE

An inertial frame K" moves with & ennstant
speed e with re.spm 1o, another inertial
frame K aloni their ﬂ-:r-mmun 2-axis in the
positive  x-direction.  Let {x;et) and
(x',ct’) demste the space-time courditates

in the frames K and K7, T‘ES.!‘?GEIWE!}' Which

of the following space-time ‘diagramy
mrrucﬂy ﬂesmheﬁ the t'-axis (' = 0 ling)
and the a'-axis (t'=0 line) in the xeer
planc? (In the ntiuwmg figures tanw =
v/e.)
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A R wv B o Ravar war any
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The loop shown in the figure below carries
asteady current [,

The magnitude of the magnétic field w1 the

point 8 iy _
Jirets ;:: 2:. %'EI-
2 4, o
3o (W) @ g U g .¢) 9T
mﬂﬁ Fregs B

Elr.8,d) ~q§ Eg.m?(—--)cns[m 1 Eai l

-?,:Erﬁ wmﬁmﬂ'mhﬁ?

@rwwmﬁmﬁfﬁmm
% o g

iy Egnt! 4w dut

e ol R

et g Mt
A pge U pge

In the region far fram a source, the time
depm;d:nt eiectric fieldat & point {r @ i)

A%

Fr,8) = Byt (T2 cosfn (b~ )]

i

whiere ai |s angular frequency of the source,

Thetotal power radiated (&wrag&;;} overs

evcle) is



14

§, it L maxinum numha,r of extrema that this
{3 e 2 fumnnxﬁn have is-
3 A 2 g Londz 2 =1
B gt T BLIEE (O ‘i i
49, IR ¥eha (TR S, femy ey 52w ‘Tffgj”m = /x) e
mff=—"m*—w,iu%a'm' ”mnm m#{ﬂ}-y(}={!$[mm
R g, U S w s i e k) E
: X X(F-L), or<x'al
.ﬁ'l W e wede s s o A e [x( ) ?J.' MJ e
-Hﬁﬁﬁqﬁ-’rwwm (hg)x 0sa'<ess
¢ 2 e Ik . —tosx'sinx, D<x<cyr <8
i 4. o 26 ey=] i o
=YW =sinxttosy; F< <x¥<r
49, A hallow wavegnide SHPPOrS TARsverse [rosx‘siny, <<y <t
electric fTE} modes with the dispersion hifitrx'y = sinx'Gey, 0<€x <y <L
velation '-';-.,'.I'.w3 i Where ey is ' x{-—x) besedet
the mode frequency. The speed of flow of 4B =y :
cloctromagnetic energy @t the  mode WiE=2) t<a<x e
ftequency is: . N :
Jicie L Wik 52. TheGreen's function Gix, %) for the_
30 % ® cqijal-idnﬂ' £k ylx) = fls), with the
50. wH aw W—q T A I boundary ?aluﬁ's w0} = 33{-) 0, s
+—inlsﬂ+m*¢*§,mmmﬁ=rm ) (x—} P<x<x e:’:
L Sfxx) =
ezara e O S mmmcﬁaﬁa# ! I.H)x‘ g{:x__._{x.{_g
WERD B A (speed) Bl = W &)
ot ww & o warrew st ain 5 g -tacsx'-sinx 0<x<x czg
Rz wHE aay u, i URE AT b, Bl = ~ i’ ms.-la:i {}_r-d:'x'ﬁ:x:{--g
ﬁ' S#HH ny!‘.?i, f-h'lT
tle/E. 2. [Fimes (E® Gty (cosx'sinx, 0 <xeat<l
2 2 i - o 7 "’ ) LT T
J taTerye 4. |ﬁ1|‘-.f".2£'-“ {pLakYy | $in'x-'-m5a?:; D e ’:%
0. The energy of a free relativistic ‘particle is
£= \flpfﬁez +mec?, where m is its rest
miass, B 18 its momentum and ¢ is the speed
of fight in vacuum. The ratio: Uy /v, of the
group velocity Ty ofa quantim mechanical
wave packet {dmibmg this particle} to the
phnsoz wIm:{’t}-'_ Uy s
L Ble/E 2. lfime? g
3 piet n? & Iplef28
81 wEfaw u o W e Bifw)e~= 3%

IS D) T B &) g e
WEEST @ aftr dur g

‘The fractional crvor iy esmmahng the
Rl L integral j' xdx using Sipson’s: -_-:ruiﬁ.
A p+t 4 n using & stopsize 0.1, I8 megrest o
: ' Torpt 2 B

3, 1072 4, 31

3 e Sinsion B L e,
o B(%):Is & polynomial of degree n. The
'ﬁit--H
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and e denote the semi- Iajeraxis  gnd

Ix3 ol iR WEE, o

T +1 2 & v Y e e
T T e B

I W e IR T HiE
LT e Err i i —
I | Haww gh i
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o +1 8
FIFdfaE g
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Which of the following statements s true
for a 3% 3 real orthogonal matrix with
determingnt +172
1. the modulus of each ofits eigenvalues
need not be 1, but their product must
be |
at ledst ong of i its eigenvalues is +1
afl altits eigenvaliies must be- real
nane of f1s eigenvalues need be real

¥ s V{r}——- # m o BAHH
GG ol o ii‘fézﬁh T Fip) =
LN T £ A

4o oy i
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-mmﬁlﬁwaﬂrwm#
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g Ew;rl}

Vo Bl = g%y et e
S = e e,

F BT — a7 3. E ey

pu:-tem a? L“’{rj = —-f in an 421 ti‘ptc urbri
a1 afi-ed)

e mhnn.ﬂgﬂ-::ﬂarmdﬁ

egc:énmmy respectively. IF its total encrgy

AsE =~ —E-‘ thi manimuim kinetic energy is

: fyl 5. pleen
Lo Bl —#%) 2 #[f“r:kl-

L)
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57,

58,

.mﬁwmaﬁ?ﬁaﬂ;ﬁ H—-~—+ RS
B moayr K Wﬁm%laﬁﬁ

mwmwfmm
wEE g ;

bomidk =0

2. mEA 2R het =g

3o 2mxE —mat 4 ket=p
4 mxE A Tt b keT o

The Ha'r'wi!!unii:m of a one-dimensional

systemi i H—'-F—--i- kx where m and k

are positive cunsmm The: mrrﬁpﬁndmg

Emer~Lugrange equntion for the system is
MEA R =

L mE AR =0

3. 2mak —met 4 pe? = )

A omxE o+ ZmaEt 4 ka? =0

mﬁ%mwﬂmwww
%#W%rwwwﬁm
s 59 g5 9 10 Wtem?/s &) g
FhELET 3w g ghm fowd @
A G ﬁim.a.m ¥

L 10 miin 2 Gmin
3 Mmin 4 & min

Consider 8 pm{ute d:ﬁusmg - a figuid
Contained in a largs box. The diffusion

mm;mt af the particle in the Hauid is
1.0 % 10~2em? ss The minimurm time after
which the mmarncnnasquamd dizplacement
becomes mare tha 6 ¢ €m 15 ;

o 10 min 2. Bmm

3. 30 min 4. Af min
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m#wmn HYer amd e (@
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@amwmmmﬁm £=0
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& the wavelength of A,,,~5000 A any
temperatire
K. If the wavelength of the.

!
2

3 nULrie
4

T
i
- |
L nT Ir
T
i
I ™
'ﬁ' -
e ST
! ﬁ!,ﬂ Lr 8 k]
i 2 11"1,’!.'-"“‘-‘
4. LT
A thermally  insulated ;:mel:u:r of

dimensions (L, £, 210 s partitioned in the

_mt-ddi‘e Une side of the chamber s, filled

Aith e ol of an ideal fasatn pressure: P
and temperature 7, while the amar side i
empty. ALt =0, the partition is removed
and the gas is allnwad to-expand fmei'y The
time to reach equilibrium varies as

*

i
\
I
|
T
1
2L
“Ili.'iL—i?'lfz
nAALr=-12
. mlTiple
iy B i 3w A monked

Ay ~500004 w7 F S FHE gei

Fon~i0* K & TeEET Bl 3R X Feer
A B REUFFF FAr = oavrsed 5 A4
&, w o ool an R i w7 g

L. Mg I 104K
s £ 1L 4 K

The maximum mtmmty of solar ra;iiatinﬂ is

corresponds  to its surface
Tsun*’ln‘
maximum intensity of an X-fay star is 5 A,
s surface temperature is of | the order of

1. 10'¢K 2. 10M K

3, 1010 K 4. 107K
uREE aesh Hti+h*w'1>n'
wma}mmm'ﬁq‘rwm

A E.. WKBSFwes & ud
wHaE

s
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o + _;;-w qree
2ofn+ -}"“ e
oy 53 i
e il
4 [ + %’}_‘iﬁ- P

The neth energy Eigenvaiue £, of 4 one-
dimensional  Hamiltonian H = L * Ax?

{where 4> 045 a cﬂnstam} in Ihc WKB
approximation, is proportional 1o

I (4 .)*fﬂ 143

o (n+ }*" Aus
L+ :}5:.'”‘.__11;"3
Fr g} 574 87

L-l-l' L
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P,

Wy fase V{r]-m&'*"“ & fawdr

wR ofuy & SRt § AU e

£ o= Eh:rr! wwE % 2T

wﬁm T am &)yl #or 9wy
fe o ReEr ey wautae gl

m#mﬁe&wﬁ‘ﬂ

(4% + sin®ly)

. {4+ sin? EJI

m‘*ts[n”)'

(& +am*dy

The dif’fmntiai scattering nrusg. ser:hun =

for the central potential Vir) --e"“”‘

‘Where ﬁ‘ angl BOREE pisitive mnsmnls i
calculated in the. first Bom approsimation.

Its d{épandﬁnm o the seatiering angle 9 is
proportional to
{.-_1_ 15 4 canstant hcii;tw,}
- (A% 4 sin?ly
3 (42 +mn”}"’
30A4% 4 sm” e

4o (P sint2)

& IR A, k=0 m xol &

S SREEY U WO FT HT T =0
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12 (sin2Z 4 gin 25y pins
4. ‘E(&m . Tsin==)e

ALt =0, the wavelunetion 61 an atherwise
free particle confined between two infinite
walls at x = Oand x = [ is t(x, ¢ = () =

J-f- _!:_gin'“-f ~ 5in 3—;"55} Its wavefunction at &
fater time t = Eﬁ? is

1 ‘E (sin e sm"i:—’f'
- _ﬁ: (gi-njij + sinﬂ-Ef) gin/a
3 ﬁ'(ﬂn-ﬁf - sin:s—f—." ein/s

: 2 .-S&HE+ Ein'ﬂ g inig
L L =

Etms

bl

R

Fe

i

AN VU WY T, N w0 e o
v w g P =miaT = 2an®+ 2bn? §
(% n W U, oA 5 A
e ey 8 ww ap e fuay
T wofiE wtEr & s # e aw
" bkg kg
it ; a¥
" Zbky iy

The pressure P of u system of N particles
conlained in a volume V ata temperatire T
is given by = nkgT v—:%nnﬂ + Ebrﬁ.

‘Where'n is the number density and a and b

are lemperature independent constants, [¥

the sistem exhibits g gas-1 iquid transition,

the critical temperature is

i a

I L 2. Ig’:‘:t\_'.
&t

by

. at

Ibkg

& fvam A sin(we) Fay A; cosfat) &
el wfinug vads (loekein ariphifier)
PR afe s BEv after #
WA 1V R IR T s

T T 2R TR Pt o e e

635.

Roas S o & a3 ww e B

et B aile st wr =
o2y 2 ¥
3 nEv 4. Oy

Two signals A; sin(at) and A; cos(wt)
are fed into the input and the reference
channels, respectively, of a lock-in
ampiifier. The amplitude of each signal is |
Vi The time constant of the lockein
amplifier is. such that any signal of
frequency larger than @ is filtered out, The
output of the lock-in amplifier is

1. 2v 2 v

3 05V 4, oV

T TRYT & B v, v b

A R v wewr @O e B
() Vo 7 3wt owp RfYe wta

[ E; ‘|
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65. .Ti‘reirtpm Vi toithe fﬂﬂgjw{ng circult is g
Square waye as shown in e fc-llnwing
ﬁgun: .

Which bf the waveforms V. best describes
the output? :
T I : di L
2
3
4, :R T
. ife sEwmoaesde ofisds pag w

T W 7 v R A D o st
mmmmmfmm-

¥ @iz 3w o Re O fade aeear @
el w0ty
' Input bits Output voitage
[ -1 ¥ ol
Uig 2 '
at1 3
IRt bizs Outpit voltige |
_ 000 i
O 25
O | 3.75

.54;{‘-:;5-}'
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66,

67,

67.

Inpuit bits Output voltage
R - SR
3, o6l 7 25 1]
! {Hﬂ . %‘i_ﬁ_”_
| ol 5
Inpiut bits (}utput vrﬂt:;gc
A ]
41 o0l 2
10 3
| oK g j

The full scale of @ 3-bit digital- ~to-amalog
(DAC) converter is 7 V. Which of the
f‘ﬂliawmg ta!ﬂm represents: the  output
voltage of this 3-bit DAC for th: given set
of input bits?

[T inputbis Ouiput voliage |
s 0
L Gl i
016 2 ]
£ 0l 3
g Input bits Output voltage |
2. 00i 4
- 0ol . (L
B 016 23
. ol ITS
Input bits Eh;lputv ltage
i eon | 135 |
3 001 25
{ 010 375
011 i
' 4.] _ Input bits Output voliage-
000 PRI
001 Z
gl 2 P
ol 4
A& e gw o @ sl
Faferaar (strangeness) 7 #xamor =8

Lo m®m = AP
2 n- F g K4 A
3 K wen
& K an?dn

Which of the fmi]nwmg. elementary particle
processes dass not conserve stringeness?
't-'. AR SRS G (i

L T p S KR

30 af— e +n

4, K% g 4 -
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paritics

I=1 aenr & ve sqete 4 o
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3HH dEAEl, TR WaW Iaaiea Zam

aa-gmqﬁ:r (n) ¥ 1% & svar b1 ez
o d T on @ AT wEA
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¥aem & Poa-air wwa

1 U

3 Bw

4. zfw

A deuteron d capures a charged pion m—

in the f=1 sate, and subsequently

decays into a pair of neutrons (n) via

sirong interaction, Given that the intrinsic

of n~, dand nare ~1, +1 and

+1 respectiyely, the spin- -wavelfunction of

the final state neutrons isa |

1. Hinear combination of asinglet snd 4

triplet
o singlet

2
30 triplet
"

. doublet

wfear #Cugg Tp=2 g +n & ag
T F = 2 i 4 TP - Mo, +
ety ¥ W yElE dar b oaw
wﬁa-;m f 3twan I 24 Mev £ oA
TR wfRfEm o w e Mev# R
[SeeeTa. WYy v st a peamny

I 0.5 MoVt 938 Mevis qur 9395

69.

HC-H

MeVic?)
1. —44 . -24
3 -48 4. —34

The' reaction 63Eu;,;,+p-—a Enm-*l-n is
followed h}r 4 prompt ﬁ-dﬂtﬂ}' of zine
E‘"an-r Gug,;.+e++v It ihe
maximum energy of the positron i§ 2.4

MeV, the Q-value of tht: atiginal reaction
A MeV s rmar:ﬁt‘m

[ Take the masses of lectron, praton and

neutran to be 0.5 MeV/e’, 938 MeVie? and -
930.5 MeaV /et respcﬂtwﬂi}-' 1
I, —44 2“
3. —48 4,

—24
~34

19

70. VTR FWREE (NaCl) TR TF -

71.

1.

22

Na' AT O wew afwtw ¢ B
mwmmtﬁqﬁ#w
Elﬂmwtmﬁmmﬂﬁww
waw gv xRor & i oamade ®

oA wgt e
1. {220 2 (242)
3220 4 @3

Sodium Chioride (NaCl) crystal is a face-
centred cubic fattice, with a basis consisting
of Na' and CI ions separated by half the
body diagonal of a unit cube. Which of the
prarm corresponding to the Miller indices

given' beiow will nol give rise to Bragg

mﬂm{mﬂ of K-rays?
(220 2. {24
3 (221) E X _{3II} q

HWaEs & w8 F R oW
REGET PR £ = £, + ak® F Rar &,
Rl e FEn £y 3T B| 3T R 89 B
ﬁmﬁﬁ?ﬁ‘aﬁmy@z
R we & A o w oA g

s
I 5‘_:;& o E...J-_“
5 ' e
s " es

The dispersion relstion for the eleoteons in
the conduction band of a semiconductor is
given by E = E;+ak®, where o and By
are constants. If we is the cyclotron
resomance  frequency of the conduction
band efectrans in a magnetic ﬁﬂd H the
value of a.is -

P M. - 5 e
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Hird discs of radius R are arranged in a
two-dimensional triangular tattice. What is:

the fractional areq occiipied hv the thseswin

- the closest possible pmkmg?
1 E.'E gl A
3. 1"—.5—"‘E 4, E

11562 BeV ST &1 oo 'ﬁﬁ’h’:r. Bcw
#F  Keshell sRwg = ymfw s B

T0 ffeas & o & B o= L el
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b

Hmm#wm’teﬁ:rﬁra?aﬁﬁ?\ﬂr?
S 1092 ke FA Brwwar 2| AT |-

Shell @ ae TEE 64 kv ¥ Ew

m%ﬂwﬁamm
L. 642 keV

1282 ke
20 eV
3zeV

N

A ph,ﬂtcn ol energy 115:62 keV ionizes a

K-shell electron of 3-Be atom, One L= shell

electron jumps to the K-shell to fill this

vacaney and emits a photon of energy
109.2 keV in the process. If the toniZation
potential for the L-shell is 6.4 keV, the
kinetic energy of the ionized electron is

I 6.42 keV

2 rzs;sz
3. 20V
g, ﬂu’ﬂ"

¥EH HEH L=1, J=28msS=1%
TR e S AR 5 A g
AUTE W H
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75.

The value of the Lands g-factor for a fine-
struetiire  level defined By thé gquantom
numhmi, o, fi= Eami.‘:"— 1,74

1 116
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L By > B> = hy

By >G> >0y
by =0 =0, =04,
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The electronic energy level diagram of a
moleciile is shown in the foliowing figure.
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Let 7;; denote the decay rate for-a transition
from: the level § 10 j. The molecules are
apticatly pumped from level 1 10 2. For the
trnsition from level 3 1o level 4 o be o
fasing {ransition, the d::my rates have to
satisly

I Gy >hy»ly >y
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3oy >y > >0y

4 la 25y > 15,5 0y
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