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I\Slg Client ;QDu estion Question Body and Alternatives Marks

Objective Question

1 705101 2.0 0.50
A monkey covers exactly 10 m on ground in each jump. What is the least number
of jumps required to reach a distance 1 m away from where the monkey jumps
first?

0 W N =

1
2.
3.
4
UF e, Fed® Fe A JH W 8 10 HieX H gl a7 aar g1 Il @ de

A JEol F& AN q § U A B gl a6 TG A F@l B FgeraA qedr
FT gref?

& B S
L W N =

Al
fxz
A3
A4

Objective Question
2 705102 2.0 0.50
Cube root of 0.0125% is closest to

0.005%
0.05%
0.5%
5%

-k o

0.0125% FT ==ioel FHsh Aehedd grem

1 0.005%
2. 0.05%
3. 05%

4. 5%
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Objective Question

3 705103 2.0 0.5
How many 5-digit numbers, using 0 to 9, can be generated such that ‘123’
appears as a string and no digit appears more than once?

1. 228
2. 108
3. 156
4. 114

5-371 $I Thcell HEATT, 0 § 9 dF & el & ST e, FiAad H 1 Fahedt
¢ o 123 v qEard © R FE ¢ 3iF vF IR @ HUF T 3w

1. 228
2. 108
3. 156
4. 114
Al
A2
A3

A4

Objective Question

4 705104 2.0 0.5
The diagrams show two orientations of a die having numbers 1 to 6 written on
different faces. The number on the face opposite the face showing 3

is 2
is 1
is6

cannot be determined from the given data

Ll A L
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A R o Ry & v 9 & g Reaw RER 3 § Sas [ffes gagt
W 1 ¥ 6 as A wer fodr 9% &1 e 3 & ygiid & arell §dg &
&% faudia feem & sl o g &

1. 2
2. 1
3. 6
4. fu atv st ¥ WAURT agr g7 awhar
Al
1
A2
2
A3
3
4

2.0 0.5
There are four containers of equal height, whose bases are a circle, a square, a

rectangle and an equilateral triangle having the same area. Which one of the
following statements about these containers is true?

1. Their volumes are equal.
2. Volume of the rectangular container is larger than that of the square
container.

3.  Volume of the triangular container is smaller than that of the square
container.

4.  Volume of the square container is larger than that of the circular container.

R 5§ & W AR U § Oas HUR gaeR, @@ieR, FEaeR AR
FHSTg SPR & TUT 37T el 3 T &1 §oT 91 & aR A forrifafad
A A FT @1 FUA T &2

1. JAFT HIAT TR &

2. NIAER U F ATAA FMER 91T F 3000 F 30+ §
3. TSR 9T H HGA, FER 91T F AT F FA §
4. FAER 9T F ARG, JAFR U F AT F 30F ¥

Al
A2

A3
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Objective Question
6 705106 2.0 0.5(
The diagrams show the rates of diamond and emerald in a range of sizes. A
person wants to buy a diamond and an emerald of identical size for a total of
Rs.6,75,000/-. What is that size?
= B = 25
© &
lrE a4 m 2 =+
= 3 x 15 +
£ £
§ A T
g 1 w 05 1
E o4 +—+——+—+— & 0 —
0 0.5 1 1.5 z 25 0 0.5 1 1.5 2 2.5
Weight of diamond (carat) Weight of emerald (carat)
1. 1 carat
2. 1.5carat
3. 2carat
4. 2.5carat
Y ’w arv R & &N 3K e F R 3Rt fr ) weRa Hr oS g
wmﬁﬁgmz;. 6,75,000/- ¥ HHT HFR H TH &R AR v godAT AT
AEAT &1 dE AR FAT gEI?
= B = il e e o
© ©
S B 2 Al
g 4 g
€ 3+ e 15 +
= £ =
5 24 5 17
w 14 g 05 +
£ £
& 0 a 0 : : : ; |
0 0.5 1 1:5 2 25 0 0.5 1 1.5 2 2.5
Weight of diamond (carat) Weight of emerald (carat)
T 1 carat
2. 1.5 carat
3. 2 carat
4. 2.5 carat
ALy
1
A2,
2
Ay
3
Aty
4
Objective Question
7 705107 2.0 0.5(
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If Ais B's daughter, B is C’s brother and D is C's father, then what is A to D?

1.  Grandfather

2.  Grandmother
3. Grandson

4.  Granddaughter

afe A, BH g 8B, C 1 1S ¢ 3R D, Co fyar & ar A, D&F/A &l
&2

T Y

{\1
A2
A3
:A4

Objective Question
8 705108 2.0 0.5
A block of marble 4 m x 3 m x 2 m in size is cut into square tiles of 1 m side
having thickness of 10 cm. Assuming there is no wastage in cutting, how many
tiles will be made?
1 120
2. 240
3. 360
4. 480
U 4 HieT x 3 #Hiet x 2 Hey AFR & TR salis H 10 FA Aers arer 1
e e & FafwR ergel 3 Fer I u@maﬁgu%aﬁﬁﬂ;a‘?wraﬁé
FEEY A€ g5 FHN Frcel rgel wrS S wHA?

1. 120
2. 240
3. 360
4. 480
Al

A2

A3
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Objective Question
9 705109 2.0

A lady walks one-tenth of the total distance at 3 km/h, one-sixth she runs at 5
km/h, one-fifth at 6 km/h, and covers the remaining 16 km at 16 km/h by cycle.
What is the total distance?

1 14 km

2. 16 km

3. 24km

4. 30km

U AfRET F g0 1 1/10 1 3 Rry/eer & afa @ gew a7 FA g, 1/6

19T I dg 5 THHAyEer dur 1/5 AEr 1 6 [FHyEer & afg O glgwy gur 9w
16 T 1 g =1 16 Freli/eer i &7 & Fsfher & g7 &Rl €1 30H E@RT

ag I F gl T R?
1. 14 el
2. 16 &
3. 24 R
4. 30 FAET
Al

1
A2y

2
Ads

3
Aty

4

Objective Question

10 705110 2.0
An OTP is made of six digits using 0 to 9. If three digits and their positions are
known, what is the probability (in percentage) of discovering the full pin within

100 trials?
1. 10%
2. 20%
3. 30%
4.  40%

T 6-37hT IETT FHF 0 ¥ 9 P F UART ¥ FAAT AT gl I AT 3
3R 3o Reufa #ra & &t 100 gigel 7 0 3Ed A qff G @ uar H
&Y Tidhar Far grefr?

1. 10%
2. 20%
3. 30%
4. 40%
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Objective Question

11 705111
Ramesh is taller than Rajesh but not taller than Rupesh. Suresh’s height is the
average of the heights of Naresh and Rajesh. If Rajesh is taller than Naresh then
who is the shortest among them?

1 Suresh

2. Naresh

3. Rupesh

4 Cannot be determined

Y, oas H AT F J0F oar § AfheT ®U § a1 76§ g't?raﬁrjﬁTé

A% 3R S i Ea FU F W g1 A yorw, A F HOF o"r §
ar gey Sier &id g2

1, g‘l‘ér
2. T
3. ®UYr

4. faeRor A6 fRar ST gear

Al
1
2
As
3
Ay
4
Objective Question
12 705112
Thevalueof (1- —)(1- —)(1- —)...(1- =—)is
Lo(1- )
2. (1- 3
3. (1- )
& e o3

82

file:///C:/Users/Admin/Downloads/5_Live_Phys_Sci 2mar_E/5 Live_Phys_Sci_2mar_E_1-75.html

GET IT ON
Google Play

2.0 0.5¢

2.0 0.5¢

7/58


https://applink.adda247.com/d/XhqWf9lSap
https://www.adda247.com/

Adda2477

3/3/25, 1:41 PM 5_Live_Phys_Sci_2mar_E_1-75.html

(1- =) (1- =)(1- 7=)...(1- 7o) FAAE

2024 2023 2001
. (-2
2. (1- )
3. - ;—1)
1

4. (1= 3

82

Al
A2
:A3
A4

Objective Question
13 705113 2.0 0.5
One side and one diagonal of a rhombus are 13 cm and 24 cm, respectively.

Then the area of the rhombus is

1. 90cm?

2. 100 cm?
3. 110 cm?
4. 120cm?

U FHAGS I U e R vw fRwor wAw: 13 d@dr sk 24 dA B
SH THAGHAS F SIH LI

1. 90 &st |HAY

2. 100 @@ wHAT

3. 110 @t |

4. 120 @1 @Y

;Al
A2
{&3
A4

Objective Question
14 705114 2.0 0.5C
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Two fair dice are thrown at random independently. What is the probability that
the average of the values on their upper faces is 47

5/36

1/6

7/36

2/9

o N =

al fasqer grEl 1 Ao Uvd TEAT ®T @ Bh1 IAT| 3dAH FH TAg H
Jea AT F 4 glet I WITASAT FAT Bred?

5/36
1/6
7/36
29

P 0 R a5

:Al
A2
:A3
A4

Objective Question
15 705115 2.0

The square of the geometric mean of two positive integers is 30. The smallest
possible sum of the two integers is

10
1"
13
17

e M~

aﬁwq\mﬁaztmﬂmmamaﬁso%lmaqgﬁﬁw#ﬂﬁa

YATH AR FAT gIam?
1. 10

2

3. 13

4. 17

1

A2

2

3
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Objective Question
16 |705116 2.0 0.5
An electric heater uses approximately 1 KWH for increasing temperature of 1 L
water by 1°C. If the heating element has a rating of 10 KW, what is the time
taken to raise the temperature of 1 L water by 1 °C?
1 1 hour
2 15 mins
3. 10 mins
4

6 mins

T soifdesd flex, 1 offier gil &1 argAE 1°C got & AT oerser 1 KWH
fastelr &1 3uAer axar g1 3fe saF @fder veldie $ir I 10KW § ar 1
e 9T &1 J9A 1 °C Fere & fov fFder g8 g a@en?

1. 1
2. 15fAae
3. 10
4. 6 AT
Al
1
A2y
2
3
Aty
4
Objective Question
17 705117 20 05
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An experiment has collected data in some units which is presented in the below
X-Y graph.

What would be the best function to fit the data? (for some positive constant k)

1. Y =cos [kX]
2. Y=sin[kX?
3. Y =tan[kX?

4. Y=e& coskX]

U GART A O sHSA A JHiwsl F FHiod b A QU AT XY A6 A
m}a%mm%

HiwS F gEA fhe FA & FAT Fa A1 G () Falfeaw® gem? (FS
THRIcHAS 8RR k & fav)

1. Y =cos [kX]
2. Y =sin [kX?]
3. Y =tan [kX

4. Y=ek coslkX]
1.'\1
{82
1}3

A4
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Objective Question
18 705118 2.0 0.5
Ten litre (L) milk contains 10% water. How much water should be added to

increase its proportion to 20%?

1L
1.25L
2L
225L

o S G

aW Ve g¥ H 10% 9l g1 9l & AT F 20% 9% de F P A
e grelr fAer=r g3am?

1. 1@
1.25 dex
2 dex
2.25 X

B oY

:A1
A2
{&3
A4

Objective Question
19 705119 2.0 0.5
If Asha's mother is Tanisha's daughter's aunt and Tanisha has no nephew, then

Asha is Tanisha's

1 mother

2 niece

3. grand mother
4 sister

ﬁmwﬁﬁaﬁnﬁ@ﬁﬁ%ﬁrmnwﬁ%maﬁ%aﬁ

3T d=ATem T Far g7
1. =&
2. e
3. grr
4. g
ALy
1
2
A3
3
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Objective Question
20 705120 2.0 0.5
A chocolate bar of 5 cm length and 4 cm width has to be cutinto 1 cm x 1 cm

pieces. How many minimum cuts would be required, if pieces are to be taken
one-by-one? (One can start by cutting along either length or width, before
removing 1 cm x 1 cm pieces one by one)

20
19
18
10

I B =

5 Wl ST T 4 [ Al F vk Alehele AR A 1 QA « 1 AA & TSl A
Hrea g1 afe v & ag v gast forar S @ o sae v feas sgean
Rmﬁﬁ?(1ﬁﬁx1m§ﬂﬁfﬁw-wmmwﬁ$ﬁvm
ar dTS A HieT$ & WAICR Flea A YBINA H ST FHh )

1. 20
2. 19
3. 18
4. 10
Al

1
A2,

2
A3 5

3
Ay

4

Objective Question
21 705121 3.5 0.8¢
Given the sum of the infinite series

I | N P o5y

ErEtEtET Ty
the sum of the infinite series
1 1 1
1—4 + ? + 5—4 +
would be
q =
128
ﬂ.é
2. —
71.4
3. =
a o

96
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3a Aol & AT [AFad &

T g 1 ot

TtatEtE g
ag AFT g Jofr

1 1 1
1—4+§+¥+
T TET Z&T
n.&
e g
n.&
25 o
1['4
& “Ei
n.‘l—
1
Al
1
A2,
2
A3 3
3
Ay
4

Objective Question

22 |705122 3.5 0.8¢
If I is an n x n identity matrix and adj(21) = 2¥I, then k is equal to

1. #
2. n
3. n—-1
4. 2

I 1 UH n x n ACHAS ITE & AT adj(2) = 2¢1, a9 k T & e &

1. 1
2 n
3 =
4 2
ALy
1
2
A3
3
Ay
4

Objective Question
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23 705123 3.5 0.8¢
The following table shows the relationship between an independent quantity x

and an experimentally measured quantity y.

x 0 1 2 3 4 5
y 0.1 21 8.1 i 32.2 49.7

The relationship between x and y is best represented by

1. yux®
2. yoxe*
3. yuxt
4. yofx

= ERol ve FEad AN x aur gARPea: Ag o y F & F1 ga

eaardr &1
X 0 1 2 3 4 5
y 0.1 & 8.1 17.9 322 49.7

X JU y & 9T §9Y & [AF T FA GE0 3T alg R@r 31 gFar g

= s
2. yxe*
3. y«xx?
4. yoxqx
Ay
1
s
2
A
3
Ay
4
Objective Question
24 705124 3.5 0.8¢
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A frictionless track is defined by z = z, — 5, as shown in the figure.

1=

Zy

A particle is constrained to slide down the track under the action of gravity. The
tangential acceleration at position (x, z) would be

1 2gx

T xPaaz?
2 g’f

T Jxzeazz
g 4=

7 22z

x(x+2p)
4. g\’ x2+4z,?

Maﬁwﬁﬁﬁwﬁzzzr:—;#qﬁﬂﬁamﬁﬁmﬁ?#
veiia gl

N

U HUT Icd F FHE H 9Y W A WehA H cqadey ¢l R (x,2) W
TRER RoT AeT gem
1 2hx

2 o7

JxZ4azg2

X
% 2L
224

x(x+2p)

4. x2+4z,2
Al
A2

A3

A4
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Objective Question

25 705125 3.5 0.8¢
Two blocks m; and m, are in contact on a frictionless horizontal table. A

horizontal force is applied to one of the blocks, as shown in the figure.

F

" my

my

If my =2 kg, my =1kg, and F = 3 N, the force of contact between the blocks

s

1. 1N
2. 2N
3. 15N
4. 3N

aYvTigE Afast A W & ACH m, AU m, @9F A §| A T F veilia
¢, 3H @ Th e W AfdeT def o9l A1 &

F

" my

g'/

afe my =2kg, my =1kg, AU F =3 N, [ehl & ALY FEal aof et @

my

1. 1N
2. 2N
3. 415N
4. 3N
Ay
1
A2z
2
ol
3
Ay
4
Objective Question
26 705126 3.5 0.8¢
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The point of support of a simple pendulum, of mass m and length [, is attached
to the roof of a taxi as shown in the figure. The taxi is moving with uniform velocity
v. The Lagrangian for the pendulum is

y

5 L:%mi292+§mv2+m£vc0599 — mglcos@
2. L= %miz 0% + %mvz +mlv cos 8 § +mgl cos 8
3. L= %miz 6% + %mvz +mlvsin® 8§ +mglcosf

4. L :%miz 92+%mvz +mlvsin® § —mglcos @

a?qmﬁmamaiaétﬂ;mawwéﬁwﬁgéﬂqfrﬁwﬁsﬁﬁ,
S| Ay & @ ar=m §1 ST UR-g A 99T v | O @l &1 &loleh T odisi

3

y I
[ v

L [

x 1

1. 1L :%mizéz +§mv2+mlvc0599 — mglcos@

2. 1L :%miz 92+%mv2 +mlv cos 8 § +mgl cos 8
3 I :%miz 5‘2+%mv2 +mlvsin® 8§ +mglcosf

4. L :%miz 92+%mvz +mlvsin® 8§ —mglcosf
{\1
{\2
63
f‘\4

Objective Question
27 705127 3.5 0.8¢
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A certain elementary particle is created in the upper atmosphere. It then moves
downward with speed v = 0.9999 ¢ with respect to an observer on earth. lis
lifetime in its rest frame is 2 x 107®sec. The distance (in the earth’s frame)
travelled by the elementary particle before it decays is closest to

1. 0.6km
2. 42km
3. 12km
4. 72km

FIE A FOT FIY TqTAEROT FA oA g1 R 77 g W g oddww &
AYET v = 0.9999 ¢ Fr a1y T A=Y i Fowr 7 Twar &1 39 FUHET B F
SHHT SaeT FTT 2 x 100 sec Tl &7F glf @ & AT FOT ZaRT (LA F A
#) o a1 ot BT F T &

1. 0.6km

2. 42km
3. 12km
4. 72km

{\1
fAZ
f\3
{\4

Objective Question
28 705128 3.5 0.8¢
A particle of rest mass m, and energy E collides with another particle at rest, with

the same rest mass. What is the minimum value of E so that after the collision,
there may be four particles of rest mass m,?

1. 4mgyc?
2. 3myet
3. Tmgc?
4. 16myc?

T gcg AT m, AT FAT E & Tk $UT, [QuaAEer & Far o1 & eatar
t, O AT gegare ot my 81 E &7 98 a8 AW FI7 § difh Taad &
qe. @A geTAT m, & TR &H0T 817

1. 4mgc?
2. 3myc?
3. 7myc?
4.  16m,yc?

ALy

1
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Objective Question
29 705129 ‘ L _ ) _— 3.5 0.8¢
A particle of mass m is in a cubic box of side a. The potential inside the box (0 <

x<a0<y<a0<z<a)is zero and infinite outside. If the particle is in an

: : Trih? = ’: "
energy eigenstate with E = ——, a possible wavefunction is
ma?’

()" () () ()
2 =) n(Z)an(2)on()
=) on(Z)on(Z)an(2)
=) () (Z)on()

GEAATA m HT HIS HT AN a & UAHR 99 # g1 990 0<x<a0<y<
a0<z<a)a?3ﬂmﬁ3ﬁrﬂﬂ'%aﬂTHETMI?I'%WE-m:t #r
Far 3fAeer™s arar & &, a9 @99 aEhddT ¢

=) (@) (2en ()

1.'\1
{82
f\3
54

Objective Question
30 [[705130 ) . _ ‘ . _ 3.5 0.8¢
Consider a particle in a one-dimensional infinite potential well between 0 < x <

. If a small perturbation, V(x) = .chos( ) (where 1 « 1) is applied, the first-
order energy correction to the ground state is

1. 4
2 0
3. -1
4 24
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0<x <l & &9 wHfan 3ea B 9 # B #o1 | Rar fifw afy
FS oG &, V(x) =,1cos(%). (38T A « 1) S9TRIT ST, o« fAe=ias raear
& AT wuA A H s Gyer @

y S |
2.0
3 =4
4. 22
1
A2
2
3
Ay
4
Objective Question
31 705131 3.5 0.8¢

An electron is in the spin state |y) = %(?:) in the §, basis. A measurement of

S, is made on this state. The probabilities of getting /2 and —h/2 are

b ER
i, ==
3 3
¥ 3
g <2
4" 4
E X
2 4
4 @
EE

w ZaEer S, mﬁwmm:é(f)ﬁhsﬂmﬁgw
AYA AT ST &1 A/2 AT —h/2 TR # aiRSa @ §

1

2.

e

- w

W
B ]
(R

s
|
SRS

{\1
fAZ
iA3
{\4

Objective Question
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32 705132 i 35 0.8¢
Two non-interacting identical spin-; particles, each of mass m, are placed in a
two-dimensional infinite square well of side L. The single-particle spatial
wavefunction is given by

Pnpn, (x,y) = %Sin (nx:x) sin (ny;y)

where n, and n,, are positive integers. If the particles are in a total spin state
I = 1,m = 0), the lowest possible energy eigenvalue is

. 2
asiﬁﬁﬁraRn?qmrﬁﬁﬂ'W—;w,ﬁmﬁmﬂmth

HT & gf3-Ta# 3eia @97 9 (square well) # T I | TFo-HI0H TR
T T @ 3a &

Onn, (2, ) = %sin (nx;rx) o (n}':-'JJ)

ST n, TAT n, UATcHS OIS §| IfG FHOT qOT Faor 3/aed |j=1,m = 0)
7 ¥ a9 Peetan @3a o HEeeioE A

(-
ZmlL?
hZm?
2 miL?
2h?n?
ST
a B
2mlL?
Al
1
A2
2
A
3
Ay
4
Objective Question
33 705133 3.5 0.8¢
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A narrow horizontal slitis illuminated by an extended sodium lamp. A thin Fresnel
biprism with its edge aligned perpendicular to the slit is positioned, as shown in

the figure.

SIDE VIEW

-
)
slit

1Y

SCreen

Given that the length of the slit is larger than the base of the biprism, the pattern

of illumination on the screen is best described by

Fringes in both x and y direction.
Almost uniform illumination.

1
2

3. Horizontal fringes periodic only along the x-axis.
4. Horizontal fringes periodic only along the y-axis.

TF gdelr aifasr B w BraRa @Rww §u @ wwita B oamar g
RTER, wh gder $ad-gfafea FEdh v B @ dead &, @ mw gl

SIDE VIEW

S &

T

screen

> ) | =

|—>‘D P

TOP VIEW

ol

slit SCreen

TOP VIEW

*

ol

slit SCTEEn

(SIDE VIEW-ur2d g2, Slit-Zf, Screen-wef, Top view-2fd g27r)

I Bl fr o9 Ve F 3R ¥ 30T §, aF o W AT F Y F

FIHSS Ui AT gem

1. xaur y Q= et & e
2. TRETHIT USH-HA YEiTdl

3. &fas aiEar St Fae x-3167 Fr e & madt g

4. &ifas e S Fad y-3187 1 2w F madf &1

Al
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A3
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A grating spectrometer in vacuum, illuminated by 500 nm light, gives first-order
spectrum at an angle of 20° . When the vacuum chamber is filled with Argon gas
at pressure P, this angle

1 increases, due to increase in the refractive index of the medium

2 decreases, due to increase in the refractive index of the medium
3. decreases, due to decrease in the frequency of light in argon gas
4 increases, due to decrease in the frequency of light in argon gas

500 nm F U ¥ éred AT Weemardr Faa F 20° For W gUuA FHA
FT quihA a1 &1 JI9 [ad Fve & gad P W I g 81§ Jdr &, T8
T

1. A F I9adATF F 9 AT & I AT §

2. AIH F JIGIAF & 9¢ A F G A §

3. 3w 3\ F uFrer ¥ JER FH @ I A g AT §

4. 3wt 3w # g H gy FH @ I F @ A

Objective Question
35 705135 35 0.8¢
When a photographic film is exposed to light, the electric field of light causes the
film to turn dark after chemical processing. A photographic film of thickness
50 nm is kept inclined to a shiny metal surface at an angle of @ = 0.01 radian,
as shown in the figure.

Light beam

Photographic ﬁlmv 5

Metal surface -

>
P P bt o

After exposing this film to a linearly polarized beam of light of wavelength 500 nm
incident normally to the metal surface, it developed periodic bright bands. We
can explain this observation as the proof of

1.  Interference between the incident wave and the wave reflected from the
surface of the metal.

2.  Diffraction pattern produced by the photographic film.
3. Interference of light due to the presence of photographic film.

4.  Polarization of light due to photographic film.
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S IS BISTATH T GHT F ITorfed g1 &, YA F degd & IHfAn
ufshar & arg el #T 8T TN &7 F 2ar 2| A4 @S yranfas sgawr A,
50 nm FETE Fr wEIfhs er e gader afcas a8 & 6 = 0.01 39w
& 0T G STH F @ A 2

Light beam

Photographic ﬁlmv 5

Metal surface —

, -
AL A AL

(Light beam-SiFTer 9, Photographic film-®IeramfT fthed, Metal surface-&Td-
uds)

59 fihew &t g A Tag W eEad A 500 nm aGRed & Wawa: gRa
SHRI o1 ¥ 3Teifed U I @1, 39 W Edh aHden i a9 oS 5w
q49EToT FY g7 AFT & 9HVT F ® F cArEdT oW Ahd §

3maTelr G aAr e B Hag @ wWafda awer & @ sgfaeRor
W fhed garT IRd Bace deat|

WICITH oA HI IURTATT & HROT TR F FTAH0T|
IS e & HIROT TH1er HT YATHIT|

i

{\ 1
1:'\2
{\3
54

Objective Question

36 705136 3.5 0.8¢
A sphere with uniform charge and mass density, having total charge @ and mass
M, rotates about an axis through its center with angular velocity w. The ratio of
its magnetic dipole moment to its angular momentum is

1. 22
2. 2
M
3 2
ZM
Q
4. L
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39 &g T A aTel 38T & G116 IO A7 0 & gUiaT T &1 30
Jahry efaydra 3mget qur Fofa @97 F 3O @ g

1. 2
%
4 &
4M
1
A2y
2
3
Aty
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Objective Question
37 705137 3.5 0.8¢
An isolated box of volume V contains 5 identical, but distinguishable and non-

interacting particles. The particles can either be in the ground state of zero
energy or in an excited state of energy £ . The ground state is non-degenerate
while the excited state is doubly degenerate. There is no restriction on the
number of particles that can be put in a given state. The number of accessible
microstates corresponding to the macrostate of the system with energy E = 2¢
are

1= ag
20
40

B oW N

30

HISA V & BefEd g8 A 5 3 dAfeha @y va s=a=aisaiage sor
%Immﬁaﬁmﬁﬁmﬁmﬁﬁmﬁmms arelr
Icdfald HIEW H & ad &1 a9 3ETAT 3ausse § a9k Iodfeld
Ha¥aT gRaurHasse gl By ¥ W frast For W@ o d@5d §, 39 W IS
giady A€7 1 AT geA awwdt f dE, S FA E = 26 aren Wy
HIEAT F WA §, gl

1. 10
2 20
3. 40
4 30
Al
1

2
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Objective Question

38 705138 3.5 0.8¢
A system comprises of N distinguishable atoms (N >» 1) . Each atom has two
energy levels w and 3w (w > 0). Let g,4 denote the average energy per particle
when the system is in thermal equilibrium, the upper limit of g.q is

3w
1 =
2. 3w

S
3 =
4. 2w

ey A & N Ry wA (V> 1) El 9% WA F A Fel FR
o T 3w (0 > 0) §l 39 @Fr ada @ g # ¢, A & g 9fd &or e
Folt 3fta @ §, a9 eoq HT 3N daw ¥

1. 3?“’
2 3w
4 2w
ALy

1
A2y

2

3
Ay

4

Objective Question

39 [[705139 3.5 0.8¢
For an ideal Bose gas, the density of states is given by p(E) = CE?, where C is

a positive constant. Assume that the number of bosons is not conserved. The

variation of the specific heat of the gas with temperature T is closest to

1. T
2. P
3 T

4. T4
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e S AW F AU, JGEATHT FT GG p(E) = CE2 ¥ @ S §, J¥at ¢
gATcHS TR £ A9 & Suea-gear  8g J8 g@dr §1 agaEe T 9 3
Fr RS FvaAT F1 ToT &J/ F PAFedd §

1. T2

2. T
3. T
4. T*
Al
A2
A3

A4

Objective Question
40 705140 35 0.8¢
A spherical cavity of volume V is filled with thermal radiation at temperature T.
The cavity expands adiabatically to 8 times its initial volume. If ¢ is Stefan’s
constant and c is the speed of light in vacuum, what is the closest value of the
work done in the process?

1 8(Z)
2 4(E)
3. 35
« o)

A V H IR e a9A T arel FSAT [fFor & #8 §1 e
FEUSHA: 0 FRAF FAAA § 8 e ot Il ¢l IR o Tl fraais
aur ¢ Fata & e # a3 g, a9 56 uFH H Fv v FF & [ecan
AT FT 872

L %)
(=)
()
(=)

=

q
=

)
RS

]

2
(SR

q
=

=
N

Al
A2

A3
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A4

Objective Question

41 705141 3.5 0.8¢
A circuit component consists of a resistor in parallel with an ideal current source.
The I-V characteristics of the component was measured using a variable voltage

source and an ammeter ‘A’.

ra e

lo

W

The arrow in the figure indicates the positive direction of current. The I-V
characteristics of the component is best represented by
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Y IRIY-3rgg 7 ufeRius e URT W9 F Y §AG 97§ §) agq
T [-V ATHFRIUT ATYA Ush GRadT aleedl @d AT veex ‘4’ ¥ f&Far smar g1

________________

iei|

S — >

R & dR g@rT urT $r @ SR gl 81 3aga & -V AfHeeror #r @
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{\1
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Objective Question

42 705142 3.5 0.8¢
A DC motor operating at a voltage V and a current [ is used to lift a mass mto a
height h. The percentage uncertainty in the measurement of time t is 5% and
that for the other parameters (V,I,m, and h) are 1% each. If the measurements

are independent and the errors are random, the uncertainty in the estimation of
output power

the efficiency ( ) of the motor is closest to

input power
1. 31%
2. 54%
3. 48%
4. 63%
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dleedl V JUT 9RT [ & DC AT FT 3UART ZETAH m F1 FA1S h dF 330
¥ fov frar omar &1 @8y ¢ & AN & giaa 3fAfaadr 5% § aur 3=
grael (V,L,m, a4T h) & 9% & fav 1% &1 Il A"a wads & qur g
Ao §, A B G (o) F 3o T & fAdean §

1. 3.1%
2. 54%
3. 48%
4. 63%
Al
1
2
A3
3
Aty
4

Objective Question
43 705143 3.5 0.8¢

The output of the following circuit is always found to be zero.

=
= &> o
D——

Such an observation can be due to

1.  Two of the inputs of any one of the NAND gates being accidentally
shorted to each other

2. One of the inputs to the NOR gate being accidentally grounded
3. One of the inputs to one of the NAND gates being accidentally grounded

4. Two of the inputs of the NOR gate being accidentally shorted to
each other
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A1 oy #1 @etw wer g PAoar B

D
= > e
D——

(OUTPUT-foretm)
T TAAETOT P & HROT & WehaT ¥
1 ﬁ?ﬁ&ﬁﬁNANDﬂEﬂ?aﬁﬂarmﬁwqﬁi‘#qﬁm
2. NORH #I U& fAder Fanr § s@dfdha g Sme
3. NAND # am 7 15 v fAder w2 & s@ufda & s
4. NOR7T & fadel o & o Wl & vsh g@t ¥ o3 S0

Objective Question

44 705144 3.5 0.8¢
An ideal inductor L is connected in series to a 15011 resistor as shown in the
circuit (inset). When the circuit is driven by a battery B,, the voltage across the
resistor as a function of time, as measured by an oscilloscope, is shown in the plot.

T'o oscilloscope

Time (ms)

Based on this observation, the estimated value of L is closest to

1. 50mH

2. 300mH
3. 450mH
4 150 mH
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1S ey WF Fagar Aol & # 1500 & gfekius & ooy L & (39¢)
ST ¢ 5/ 9R9y, Se@ B, g@rT aR=fad @, dfokias R ek ganr
AT & Bl & §9 & AT dieedT 3IRW A @ 715 §

26
24
29
20
18

_

16

T 14

B12

=]

2 10

To oscilloscope

oo

B =

L=

v
L

Time (ms)

(Voltage-arezar, Time-waa, Oscilloscope- 3TAEEHT)

SH TAQETUT & 3MUR W, L & Thfoid Al foF T & Toldhedd &

1. 50mH
300 mH
450 mH

o O3 GO

150 mH
:Al
A2
:A3
A4

Objective Question
45 705145 3.5 0.8¢
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The value of the integral (where k is a constant),

1 5
Ef —(z —2y sin (kz) dz
c

over the closed contour € as shown below, is

Im (z)

1. 5k cos(2k)
2. Sksin(2k)

3.  5Scos(2k)

4. —5k2sin(2k)

g @Y ¢ W (ST A femmEr ) @ waene
sin (kz) dz

L p S
2m ﬁf (z-2)2

F AT (IS8T k =R+ §), &

Im (2)

1. Skcos(2k)

2. Sksin(2k)
3.  Scos(2k)
4. —5k?sin(2k)
1
A2y
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A3
A4

Objective Question

46 705146 5.0 1.2¢

A class has 60% boys and 40% girls. In an examination 8% of the boys and
12% of the girls got an ‘A’ grade. If a randomly selected student had an ‘A’
grade, what is the probability that the student is male?

1. 079
2. 06
3. 04
4. 05

Rl 8T #H 60% 5H HR 40% sfrar &1 v qem & s J & 8% aur
asfrdl 7 @ 129 & A’ Aol el I agos wafaa et #r dofr A’
g, ar gt & wger g & wilfwar a1 €2

1. 07

0.6

0.4

pe Do W

0.5
{\l
1.'82
{83
?A4

Objective Question

47 705147 5.0 1.2¢

Gamma function with argument z is defined as
oo
Tlz] = f dtt> e~
o

where z is a complex variable and Re z = 0. I'[z] has
1. abranch pointatz =0

2. asimplepoleatz=0

3. aremovable singularity atz = 0

4

an essential singularity at z = 0
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FUME z dlel IMAT Feled H AFAaq ol Fa §

I'fz] = j artr gt
o

6T z U AFAH T § d9T Rez = 0.[z] & forw
1. z=0 R v o f&g @

2. z=0 W UH WA Ya §

3. z=0W & 3917 RfF=ar ¢

4. z=0 W & AHfaad RRFar &

1:'\1
{82
?A3
.A4

Objective Question
48 [705148 = 5.0 1.2¢
. R . . d i
e constant B which makes e %" an eigenfunction of the operator (— — Bx?2
Th tant B which mak Ly -

is

1. 4a*
2y 0
3. 2a
4. A
RRRi® B S e @ @hRE (< — B )T HieraOr AT qerr ¥, e
3
1. 4a?
28 W0
3. 2a
4. 1
",
1
=,
2
s
3
4
Objective Question
49 705149 50 128
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The complex integral jrz“ exp (i) dz , where C is the unit circle centered around
the origin traversed counter-clock-wise, equals

i
1. =
120
i
2. —
960
3. 0
i
4. 1920

WETS A [ 24 exp (=) dz , el C A TR 3 ARG veiE ged ¥
S 7ol faeq W Hed &, e |

j =

120

5 =

960
1920
Al
{\2
53
fM

Objective Question

50 705150 5.0 1.2
A non-relativistic particle of mass m and charge g is moving in a magnetic field
§(x,y, z). If v denotes its velocity and {... }p . denotes the Poisson Bracket, then
eij{vi, vj}PB is equal to

q
1 - T F BR
2.0

2q
3. =B

q
4. Lp,

SEIHAT m adr mrqﬂﬁémﬁﬁméﬁiﬁ?mg(n%z) # aifaaAsT
gl I v & sEFr o7 ST BT § AT {...}p SHH Al FIes g, ad
EUR{W*U}}RR ﬁ’ﬂ?}' * CRACES %

a
1. -ZLB,
2.0

2
3 m—"sz
4 %Bk

ALy
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Objective Question

51 705151 ) ) 5.0 1.2
The Lagrangian of a system is

15
L= ?mxz + 6mxy + 3my? —mg(x + 2y)

Which one of the following is conserved?

1. 12&+3y
2. 12x-3y
3. 3%-—12y
4. 3i+3y

T T &1 JErer g
15
Li= ?miz + 6mxy + 3my? —mg(x + 2y)

AT 7 Fla a1 @Ea gar &2

1. 12%+3y
2. 12% -3y
3. 3x-—12y
4. 3%+3y
ALy
1
A2y
2
5
3
Aty
4

Objective Question
52 705152 5.0 1.2¢
For the transformation

Q =In(1+q*?cosp),P = 2q*/*(1 + q*/* cosp) sinp,
the generating function is
1. —(e?-1)%cotp
(e? — 1)?cotp

(e? — D?tanp

P R

—(e? —1)%tanp
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=1 wafeaRor
Q =In(1+g*?cosp),P = 2q"*(1 + q*/* cosp) sinp,

F foT, 9% BT &

1. —(e?-1)%cotp
2. (e?—1)%cotp
3. (e?—1)2tanp
4. —(e?-1)%tanp
Ay
1
A2,
2
A
3
fa
4

Objective Question
53 [[705153 5.0 1.2:
A spherical cavity of radius r, has an impenetrable wall. A quantum particle of

mass m inside the cavity is in its ground state. The pressure exerted on the cavity

wall is
mh?
1. z
4mrg
wh?
2 =
‘mru
w2h?
I =
2mrg
w2
4. z
amry

ﬁmroﬁwmmﬂﬁwﬁaﬁmmﬁlmmﬁwm
e # ol Fetan srae A g1 R A farR W @ gEa @ §

hz

1. =

amrg

wh?

2. mr}

zﬁz

s

2mry

2ﬁ2

A Eb

amr§
ALy
1
A2,
2
i
3
Ay
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5.0 1.2:
A particle of mass mis bound in one dimension by the potential V(x) = /;6(x)
with V, < 0. If the probability of finding it in the region |x| < a is 0.25, then a is
1 s In2
4mVy 4
i 3
2. vauln_
3. Lol B
4mly 4
h? 1
4. vau]n_
ZEIAT mH UF FUT THGH AHT V(x) = V,5(x) ¥ aREegy &, J@r V, <0
g afe su a7 |x| <a® Uy FT WBSFAr 025 8§, dT a @
h? 3
1. amy T
h2 3
2 S In-
h? 1
3 amV, 4
4. i s
Zmly 4
Al
1
A2,
2
A
3
Aty
4
5.0 1.2:

A particle of mass m, moving in one-dimension is subjected to the potential

_(Vgd(x—a) 0<x<2a
Vix) = { o otherwise

The energy eigenvalues E satisfy

TR, (o
RV

2 a\;' E

O L,
’ T Vo

4. tanh 22 J_

1.  tan
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UF T & o1fy 7 @ 5370 m & FoT W [T @ oorar &

g {Vo 5(:;—— a) 0 4¢x < 2a

mﬁaﬁa&ﬁmmEﬁmaﬁﬁ@'@ﬂﬂ?‘r%

— —
avyZmEg h |(2E
1. tan——= =

il 'l«"_o m
ay2ZmE h |2E
2. tanh——=— |—
h Yoy m
av2m _ h [2E
3. tan y nilE

:A1
A2
{&3
A4

Objective Question

56 705156 5.0 1.2¢

For a system of two electrons, define an operator
o = s D = o
A :E(s1 @) (S-a) - -5,

where d is an arbitrary vector, and S?; and ,S:‘; are spin operators. The
eigenvalues of A (in units of #?) are

1.0t
i e

2 Aot
2 2

1 3 3
3 3la
11
&y Qs

T gfa-geracia e & fav, v geRs aRefta &

i=2(650)(oa) 58

6T G 1S Weo WY ¢, S, aurS, Eer THERE & A F e
AW (B2 ¥ gat &) &
i —1,1,§,§

2., =lj—= =l
¥
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Objective Question
57 705157 5.0 1.2
A static charge distribution produces an electric field

0 p—br
dme, T3

E=

T,

where Q, b > 0 are constants. The charge density of the distribution is given by
Q b

L Els=

2. Lot [~ - 4ns()

i BB

41 i
@ o b
4. e e=br [-—'E-f' 4?‘[5(‘.;’*)]

1 TR 3 dea @ dega a7

E', _ Q g—br

4mweq T3

3c9ed FAT &, 61 Q, b > 0 TRRiF & dead &1 JQAY e e @
T &

2

. 2 [—i

2rz

2. Lo [-Z- amo()]

41T

3. L pobr [—2 ]

4m 2

4w

A 2 [—%+ 4;:5(?)]
1.'\1
{\2
53
.A4

Objective Question
58 705158 5.0 1.2¢
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An electron enters a region of uniform electric and magnetic fields E, and B,.
Its velocity, Eu and B, are mutually perpendicular to each other. Initially, E, is
so adjusted that the electron suffers no deflection. E, is then switched off and
the electron moves in a circular path of radius R. The speed of the electron and
its charge to mass ratio would be

2E, E,
1. I, m

g, um

B,’ BZR

E, E
3. = =

B, BZR

E, 2E,
1 3 B
0 o

U TGl Uh-HA degd auT gIhrd & E, aUT B, H WU FAT g
goFela A, B, aur By ¥R daad g1 AI30a A B, F 39 GFR
TARNTSE fFar Srar & Sad & soaela @ e e @ R OB, & g
U A W el e R A g FET A Toar §1 St adr
30F AU TS FEAATT F TN ot gier

| B
By’ 2BZR
2Ey Ey

2. By’ BR

3. =2 -

° By BER

E, 2B,

4. By" BZR
ALy
1
A2y
2
Ads
3
Aty
4

Objective Question
59 705159 5.0 1.2¢

Consider a spherical region of radius % centered at the origin of the coordinate
system. Three point charges each of magnitude @ are placed at (0, 0, R), (0, R, 0)
and (\ﬁR,O,D) . What is the magnitude of the average electric field over the

spherical region due to these charges in units of e .9

4meyR?
3
T ¢
2. 0
5
% 3
4 3
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Objective Question
60 705160 5.0 1.2f
3 . 1y . z:
Energy of two Ising spins (s = ig) is given by
Ei= 5183 + 51 + 5.

At temperature T, the probability that both spins take the value ~§ is 16 times

the probability that both take the value +%. At the same temperature, what is the
probability that the spins take opposite values?

16

Ly
8
2. %
B8
3 -
4 48

ﬁaﬁﬁwm(s:igaﬁrm‘rﬁm#aﬁ%
E = 515; + 51 + 53.
mTw,sazﬁrqﬁm%aﬁ?ﬁquﬁwm—iaa:ﬁ#m%

gt 1 gifshar & 16 7@ &1 3 d9AE R, FAT WG § B gEwon F
A THGE & 3 BI?

16

1z e
8
2. =
8
<
7
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Objective Question
61 705161 5.0 1.2
Consider a free fermion gas in a hypercubic infinite potential well in hypothetical

4-dimensional space. What will be the expression for ground state energy per
particle in term of the Fermi energy E? (Ignore spin degeneracy of the fermions)

1. ZEp
2. ZEp
3. %EF
4. ZE

et aRweuarcas 4-fad gafse # gRwafds Hdd f@asa $u & gFa
AT g o FEr F) wdt FAT £, F ger & ufd For Aeadw Far
AT 7 Fad #fegsa R (WHEAE T YgHoT gevedrhl 3UsT #X &)

4
1 - EEF
2
2. ;Ep
1
2
4 EEF
Al
1
A2,
2
i
3
Ay
4
Objective Question
62 705162 5.0 1.2¢
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Eigenstates of a system are specified by two non negative integers n; and n, .
The energy of the system is given by

E, = (m +§) ho + (nz + %) 2hw.

If @ = exp (— %) , What is the probability that at temperature T the energy of
the system will be less than 4hw ?

1. A-a)(A -2+ a+2a?)

2. Q-1 -a)2+a+a®

3. (A-ad)(d+a)(1+a+2a?)
4

A-a)*A+a)1+a+2a?)
&t s i siffeeriOer e & HoaR quiiet », aur n, ¥ ARl
g &1 e i For Fr T g A ¥
By = (n1+%)ﬁw+ (n2+§) 2hw.
a‘%azexp(—%) g, aaAe TR B T I 4ho T FA G
STRshdr FT 872

1. (A-a)(1-a)2+a+2a?)

2. (-aP1-a)@+a+a?)
3. (A-a)A+a)(l+a+2a?)
4. (1-aP+a)l+a+2a?)
ALy
1
A2y
2
A
3
M
4

Objective Question

63 |705163 5.0 1.2
Bose condensation experiments are carried out on two samples 4 and B of an

ideal Bose gas. The same gas species is used in both. The condensate densities
achieved at a given temperature below the critical temperature are ny =
1.80 x 10 cm™2 and ng = 1.44 x 10*5 cm™3, respectively. If P, and Py are the

pressures of the two gas samples, the ratio i—" is
B

1. 1
2
3 @
4. 8
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el el @ W F & AT AU B A duad @ oS gl
et # I F T A 3T B ST #1 FfeE A @ AR R
T AYA G UISd HEAA-Hdcd HAM: n, = 1.80x 10 cm™3 FAT ng =
144 x 10" cm™ &1 afk P, @1 P 3 & ot AT F @ § & m:gcn?rﬁ—:
Pt &

1. 1

S—’
wn (SRS

W
o=
Ry

Objective Question
64 |[705164 5.0 1.2:
Consider N mutually non-interacting electrons moving in a crystal where the ionic

potential seen by an electron satisfies the condition V(#) = V(F + ﬁ) , where R
is one of the lattice translation vectors. The energy eigenstates of the electrons

are labelled as ) (7¥) where k is a vector in the first Brillouin zone. Which of the
following is true?

1. |Yy(@)] is constant.

2. yy(#) is also an eigenstate of the momentum operator.
3. Y = Yi(F+R)

4 @)= 1 (F+R)l

T fpeed & a1fdea e FFa-afFaEaga N sased | FaR Y, et
Solagld g 33 el fasa V() = V(7 +R) # EdvC I §, 6 R
Ao TAARYT Al & & v §| solaed & Far JA¥esiioes saeansit
W Yp(7) FET A §, ol k w9 Fear &7 F @y ¥ Few A @ A @

acT 82
1. Y@ 3=R B
2. (7)) €A H@FRF H AEIOS Jgedr Hr gl

b

(@) = P (F+R)
4. @) = (7 +R)]

Al
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Objective Question

65 |[705165 5.0 1.2
Magnetization M as a function of applied magnetic field H for two different solid
samples at temperature T are shown below. These samples are known to be
superconducting below their respective critical temperatures (T,).

H H
Fig.1 Fig.2

The correct set of statements is
1. Fig. 1: Type | superconductor above T¢;

Fig. 2: Type Il superconductor below T and upto upper critical field;
2.  Fig. 1: Type |l superconductor below T, and upto upper critical field;

Fig. 2: Type |l superconductor below T, and upto lower critical field.
3. Fig. 1: Type | superconductor below T and below critical field;

Fig. 2: Type Il superconductor below T, upto upper critical field;
4. Fig. 1: Type | superconductor below T, and below critical field;

Fig. 2: Type Il superconductor below T, and below lower critical
field.
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al Be of el & AU YA T 9§ AT g9hg &9 H & u6i
qaehel M I AT IRTAT BHaAr a1 &1 39 sifder arqa@w=i (Tp) & =, g

A FHT RADATAF Bl AT 8
—M‘ i M‘ 1
H H
Fig. 1 Fig. 2

qEdedl 1 Al TATAT §
1. BT 11T & 3R 9FR | FT RAATESH;
a3 2: 7, & AT qur 39 Fifas a7 IF THR || H WHATAS;
2. ®F1:T. & AT au 3=a FldF &7 dF R || F RAATAF,
&3 2: 7, & d aur @ Hifds &7 dh IHR || FT RATES,
3. ©F1:T. & A aur #fds &7 & A 9K | 1 wWHadF,
A7 2: T, & AT aur 3Tg #Hfas &3 dF YK |l FT WAATAS,
4. RF1:T, & Y aur Fifds 8T F #{d YHRK | ST WHATAF;
/T 2: 7. & A aur @ Fifas &7 & A YR || H WHATEF,

1:'\1
{82
f\3
54

Objective Question
66 |705166 5.0 1.2
The lattice spacing in a simple cubic lattice is given to be 5A. The number of

lattice points per square nanometer in the lattice plane with Miller index (212) is

closest to
1. 75
25 3

3. 133
4. 066
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W T Sk A S e 54 @am @ g1 Ber g@ewie (212) &
fAfafdse Se aa A 9fd @ A Srew Rigt & der foew &
AFean g

1. 75

2 3
3. 133
4 0.66

1.'\1
{82
{\3
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Objective Question
67 705167 50 126
The hyperfine splitting of the ground state of the hydrogen atom is given as

A Elgg %%
Myea’
where g, and g, are the nuclear and electron Landé g factors respectively, and
a is the orbital radius of the ground state. It is given that g (proton) = 5.59. In
Hydrogen, ftransition between these split levels corresponds to radiation of
wavelength 21 cm.

If the proton is replaced by a positron, the corresponding wavelength would be

1. 2.6 mm
2 3.2 mm
3. 32cm
4. 26cm

IS SISl WAY] I fAwtas siaear &1 sfagea [ures fetad ar smar
g

AE & Apde
mymea?®

Gl g, AU g, FAA: ANHPT T FAFIA A g AONH FAT o HAevaw"
3aryr & wew fr Bear g1 Er wmar & g (eld) = 5.591 g A s
Qurea TR & AT TFAUT 21 cm JWRET & [IEFEOT F FAa £

afE el #r uifoga @ B & &, a9 g aweed @A gefr

1. 2.6mm
2 3.2 mm
3. 32Zcm
4 2.6cm

Aly
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Objective Question
68 705168 5.0 1.2:
Consider the Bromine ion Br* in its ground state. The atomic number of Br is

35. The fine structure term symbol (25*1L,) under the LS coupling scheme for the
lowest energy state of this ion would be

1. 3p,
2. 3p,
-
4 %y

fArtas sraear are Sl 3™ Br W AR Y Br A WAW] dEAT 35
21 59 e $ FeAan Fo e & U LS-giAa & Jeadd gEH e
9 Sl (25+1L)) e g

1. 3p,
2. 3p,
3. 1p,
4. Sy,
ALy
1
A2y
2
3
Aty
4

Objective Question

69 705169 5.0 1.2f
A hydrogen atom, excited to electronic configuration 35, ,, (nL; notation), relaxes

to the ground state via electric dipole transitions. Considering only fine structure

and ignoring hyperfine structure, the maximum number of emitted spectral lines
is

1. 3
2. 6
%
4. 4
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AT QX Foraciiae e 35, , (nL; W), 3 g S FSHS A
g Ay FHAYT F @RI AFTaA TSt yaear & fawid g S g1 Fad
TeH WA W AR Y, HAgEn Gvear $ 39T aE, A st adwE
Yamt fr sftrwan wear @

1. 3
2 6
3. 1
4
Al
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Objective Question
70 705170 5.0 1.2¢

The logic circuit that will have the output

Y=(A+B)(AB+0))+AB+0C)

is
1 2.
A A
B B
C o
3 4.

oy )
il
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as-aigy S Fta @ gem

Y=(A+B)(A(B+0))+A(B+0C)

U

2.
A A
B B
C C
4.
A A
B B
C & _| >o_|
él
{\2
1.‘\3
A4

Objective Question
71 705171 5.0 1.2¢

In the circuit shown below, the input voltage (in volts) is given by
Vin(t) = 0.1 sin(w,t) + sin(w,t)

where w; =5%x 102 s7! and w, =5x10*s71.

2 uF

——

Y _>—_ Vour

The time varying part of the output voltage V,,,,(t) (in volts) is closest to

1. =0.Z2sin(w;t) — 2 sin(w,t)
2. —0.2sin(w,t) + 0.2 cos(w,t)
3. 2cos(wqt) + 0.2 cos(w,t)

4. 2cos(w,t) — 2 sin(w,t)
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Vin(t) = 0.1sin(w;t) + sin(wa,t)
T w0, =5x10% s~ YT w, =5x10*s71.
2 uF

—

100 Q

¥ >—_ Vout

faata areedr v, (t) (@ec &) & gAI-IRadl 3y Fra & PAFecam &

1. —0.2sin(w;t) — 2 sin(w,t)
2.  —0.2sin(w,t) + 0.2 cos(w,t)
3. 2cos(w,t) + 0.2 cos(w,t)
4.  2cos(w,t) — 2 sin(w,t)
Al
1
",
2
A
3
Ay
4
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An LED is required to glow brightly when the temperature sensed by a Platinum
resistance thermometer exceeds a certain value. In the circuit shown below, the
resistance of the Pt thermometer (in ohms) varies as

Rp(T) = 100 + 0.4T

where T is temperature in degree Celsius. The transistor turns on when Vg >
0.7 V and it has a very high current gain. The temperature at which the LED would
start glowing is closest to

1. 850°C
2. 400°C
3. 500°C
4. 700°C

A wefla ooy & v LED #I 3R & TdHsar a@iiev J9 caifedd dfaRe
araAT EaRT e arvere R AfRad A @ sfw giar @1 AR weRia
a9y # Pt ATYATT &1 IO (0 #) Resad dgean ¢

Rp(T) = 100 + 0.4T
el dgA T o3 Afcuaw & & ofSwer 6T & JEr € FF Ve > 0.7V

auT sHHA RT dAfS (current gain) 3Ta 3T9 81 TS99 a9\ W LED THSAT
HRH HET a8 9 & foidead &

1. 850°C
400°C
500°C

e L9 K

700°C

Al
1
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e is best

For the decay of the A-baryons, the ratio of the decay rates
approximated by

‘]_ =
2
3
1

2
+ 3

A F & F T, a9 i g 2 ) 7 gdAss dfedsed e

r{AP—»pm)

[ U T B

il
W

Al
A2
A3

A4

5.0 1.2:
The masses of proton, neutron, Polonium and Lead nuclei are as follows:

my, = 1.007825a.u, m, = 1.008665a.u

m(%9Po) = 209.982876 a.u , m(2%5Pb) = 205.974455 a. u.

MeV
e

Binding energy of 2He is 28.80 MeV and 1a.u= 931.99

The binding energies of 2;3Po, “35Pb and the Q value of the a-decay of 233Po
are closest to

1.  1645.21 MeV, 1622.33 MeV, 5.92 MeV
2. 164521 MeV, 1622.33 MeV, —5.92 MeV
3. 154521 MeV, 1522.33 MeV, —5.92 MeV
4. 164521 MeV, 1522.33 MeV, 5.92 MeV
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Wi, 7, defAaH Ut A Affw F geaAe Frad §

my, = 1.007825a.u, m, = 1.008665a.u

m(219Po) = 209.982876 a.u, m(2%Pb) = 205.974455 a. u.

MeV
€2 ¢

“He &I dt7 FaT 28.80 MeV & dAT 1a.u = 931.99

210pg, 206ph I §UA FA dAT 240P0 & -8 & Q A AT & PAdean &

1. 1645.21 MeV, 1622.33 MeV, 5.92 MeV

2. 1645.21 MeV, 1622.33 MeV, —5.92 MeV
3. 1545.21 MeV, 1522.33 MeV, —5.92 MeV
4. 1645.21 MeV, 1522.33 MeV, 5.92 MeV
Al
1
A2y
2
s
3
Aty
4

Objective Question
75 705175 50 |12
Naturally occurring uranium is a mixture of the 238U/ (99.28%) and 235U (0.72%)

isotopes. The life times are (?*°U) = 1 x 107 years and 7(?*®U) = 6.6 x 10°
years. What is the closest value of the age of the solar system if one assumes
that at its creation both isotopes were present in equal quantities?

1. 6.2x10° years
2. 5.8x10°years
3. 4.7x10° years
4

7.2 x 10° years

wihfcd &9 & Ferer arer AT 220 (99.28%) AT 235U (0.72%) EAEATAR
FT TFHOT &1 0% Shaasdel 1(23°0U) = 1 x 10° a¥ aar 7(2*80) = 6.6 x 10° a¥
g1 @R #Hso A Ay 1 Awedn AT F41 ¢ Al g7 A % 36 qwa g g
AT AT GAH AT # 39ieya A2

1. 62x10°ay
2. 58x10°a§
3. 47x10°a9§

4. 72x10°a%
Al

A2
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