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PREVIEW QUESTION BANK(Dual)

Module Name : PHYSICAL SCIENCES - 705
Exam Date : 02-Mar-2025 Batch : 09:00-12:00

I\SIE Client I(l))uestlon Question Body and Alternatives Marks

Objective Question

1 705101 2.0
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?

O W N =

1
2.
3.
4
U a6, TAF Fa A HfA W dF 10 #Aex H gt a7 a1 &1 T § TX

A TEell & AN 96T § UF MR F g 76 A A Fal Y A FE;
FT g

0 W N =

1
2
3.
4
Al
A2
A3
A4

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

1 0.005%
2. 0.05%
3. 0.5%

4. 5%

0.0125% 1 "eiael fohdsh Ashean grem

1 0.005%
2. 0.05%
3. 0.5%

4. 5%
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Objective Question

3 705103
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

5-3f1 FI fhcell HEATT, 0 § 9 aF & 3l & ST =i, Faa F s wawe
¢ o 123 v gEard @ 3R FE  3iF vE IR @ HOF T 3w

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

A4

Objective Question

4 705104
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 A
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Objective Question
5 705105

5 Live_Phys_Sci_2mar_E_1-75.html

A T v AT # v o & g RJegw ffud s § Sas Rffes aagt
W 1 ¥ 6 d & wear fodr 318 §| d&ar 3 & ygiid & arell §dg &
& faudia fgem & sia o g &

1. 2
2. 1
3. 6
4. Ru 7w epst ¥ UG @gr g7 e
Al
1
A2,
2
3
Ay
4

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.

W FAs F W IR 9T § OaF HUR ga@R, WER, HaER #R
HASTE PSSR § TUT 371 &17hel #ll T &1 $1 91 F IR A FeAfarad
F ¥ FlF O 99 T 7

1. 3d&T HIIA ST §

2. AR U H A TR 9T & HaOaeT & 30 §
3. TSR 9T F HFAA, FMFER 91T F JIAT § FA §
4. TWHER 99 H HGHA, FAHER 9 & 30T § #0F §

Al
A2

A3
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Objective Question
6 705106

Objective Question
7 705107
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Ay
4
2.0
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 = 2571
o e
b 2 4
s S
e 3 e 15 +
= <
a2 * A =T
¢ 1 g 05+
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
A 'w v R & &N 3R e F RPeA 3Rt f @ el fr oS g
wmﬁ‘agﬁa 6,75,000/- ¥ HH HFR T TH ERT 3T vF goa1 @A
AT ¢ I8 3HR FAT BEm?
= 5 — 25 T
® o
ST 2 =T
& 3 4 e 1.5 +
==t S =
5 29 5 17
@ 11 g 05+
S ——t——t—+— & 0 e
0 0.5 1 1.5 2 2.5 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
2.0
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If A is 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, B & g &;B, C 1 518 ® 3R D, C# Ryar & & A, D Fla
&2

5443

Al
{xz
A3
A4

Objective Question
8 705108 2.0
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

T 4 HIeX x 3 HIeT x 2 HieY HFHR F TIHER sdlleh A 10 A Aers arer 1
e e F FafwR gl & Frer I wmﬁgw%ﬁ#aﬁmaﬁ%
Fer 8 g% SN Frcel ersdt s ST A2

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

A2

A3
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A4

Objective Question

9 705109
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. 24 km

4. 30 km

U Afger Fel gl &1 1/10 smar 3 Rralerer i afd @ gow a7 FCA §, 1/6

1T & gg 5 fRdAlEer aur 1/5 HET & 6 fdger Y afd @ gise aur aw

16 farelt & gt &1 16 Bredi/eer 1 ex & wisfher & T FCr 81 30F @RI

avaﬁrmég?a{?rw%?
1. 14 AT
2. 16 AT
3. 24 AT
4. 30 AT
ALy

1

A2y

2

s

3

4

Objective Question

10 705110
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%

UF 6-3HrT NS &Y 0 ¥ 9 3fFH F AT A FART 1w F AT A 3F
3R 3o Rufa wra g &t 100 giael & 8 HEd A qff @@ & uar H@
HI U 4T greir?

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

1 705111 2.0 0.5
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

T, ST A IS A IOF ST § AT w9 AG ® G A S
A% 3R ot A Ea S F WeR g1 g yow, A @ A% o g

ar geyq Sier i g2
1, g‘l*ar
2. T
3. Y

4. TAUROT A8 AT ST GeRar

1
A2,
2
3
Ay
4
Objective Question
o Thevalueof (1- —)(1- —)(1- —)...(1- —)is o™
2025 2024 2023 2001
(=
2 (-2
3. (1- )
4. (1- )
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Objective Question
13 705113

1
2
3
4.

Objective Question
14 705114
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(1- =—=)(1- =) (1-

(1- )
(- =)
(1- =)
(1- 2)

90 cm?

100 cm?
110 cm?

120 cm?
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T

SH THAGAS F &IH LI
1. 90 @d JFY
2. 100 @@ @
3. 110 @@t @#Y
4. 120 g wAT
Al

1

2
A3

3
e

4

1- =) =T AT &

2001

One side and one diagonal of a rhombus are 13 cm and 24 cm, respectively.
Then the area of the rhombus is

UH FHAGHS $ UH Hom R vw fawol waen 13 d@A 3R 24 A g1 ar

2.0
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1
2
3
4

1

2.
3
4

Al
A2
A3
A4

Objective Question
15 705115

el

Ll

Al
A2

A3
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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

ar forsuer ardl @ AgfTes va TadT F @ BH RN 3d0F FI HAG F
dEa 7 F 4 @ F wiRwar F2r gefe

5/36
1/6
7/36
2/9

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

10
"
13
17

&Y YT Uil & IUMca’ AL 1 @37 30 §1 3o & quiiehl T Heiad
FYATH ARTH FAT BRI

10
11
13
17
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A4

Objective Question
16 705116

1
2,
3
4

2R b s

,:M
A2
A3
:A4

Objective Question
17 705117

5 Live_Phys_Sci_2mar_E_1-75.html

2.0

An electric heater uses approximately 1 KWH for increasing temperature of 1L
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 hour
15 mins
10 mins

6 mins

% SafFe® e, 1 ofex I &7 argAE 1°C ge & v sersmr 1 KWH
fSsTell 1 399 Far g1 afg sua afeer velsde v I 10KW & ar 1
dleX 9T &7 a9A 1 °C Soi & o fBraar &g o9em?

1 geT

15 f@e1e
10 fA=Te
6 fAae

2.0
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An experiment has collected data in some units which is presented in the below
X-Y graph.

os} ° ’ -

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[kX7]

4. Y=eF coskX]

U AR A FE g A IHSt H HHfad FH A9 Ry v XY are #
gEdd TR T g

osp " ' o

Jiwgl F gEA fhe A & FAT e T "ol (Gerere) Falfead gRN? (FS
FERIAS B k & fav)

1. Y =cos [kX]
2. Y =sin [kX?]
3. Y =tan [kX9

4. Y=ek coslkX]
{\1
1.'%2
{\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

il ol

gH WeT g H 10% Ul &1 9l & eI H 20% % Fe F o suA
fehctetr arell A= ggam?

1. 1@
2. 1.25d
3. 2@
4, 2.25dX
Al
1
ot
2
A3 3
3
M
4
Objective Question
19 705119 2.0 0.5(C

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

uﬁmnﬁﬁamn#@ﬂw%aﬂ?a?ﬁ?nwﬁémaﬁ%ﬁ

3T T=ATe hr 4T g7
1. &
2. S
3. @rr
4. g
ALy
1
A2y
2
3
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A4

Objective Question
20 705120 2.0
A chocolate bar of 5 cm length and 4 cm width has to be cutinto 1 cm x 1 ecm

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

e By

5 QY ciaTs TUT 4 [T AlSS & v Alwele AR H 1 [ < 1 A F g A
FeaT gl 3G UF & d1g T ghel forar Se § ar sud fow feaer sgeraa
Raﬁsﬁﬁ?(1ﬁ?ﬁx1ﬁﬁgﬂﬁfﬁwﬁwmmm$ﬁmm
ar iars ar Gtets & WAGR FeA A YTINA F S Fh 8)

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

1
A2,

2
A3 3

3
Ay

4

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

I | N I+ | it

e o e
g E R e 34 ¥ 44 90
the sum of the infinite series
1 1 1
wrEtEt
would be
4 =
128
ﬂ"}
2. e
71.4
3. e
i =

96
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3iAa Aol Fr IeT Fead &

1+1+1+1 _at
1424 3% 4% T 90

ad @ 3aa Aof

{\1
52
?A3
{\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 UF n x n ACHAF IHTIE & AT adj(2)) = 241, aq k oo & v &

1. 1
2 n
3 =1
4. 2
Al
1
A2y
2
3
Ay
4

Objective Question
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23 705123 35
The following table shows the relationship between an independent quantity x

and an experimentally measured quantity y.

x o | 1 | 2 3 4 5
y gl | 2 [ 81 | 4wa | e 49.7

The relationship between x and y is best represented by

1. yeax?
2. yuxe*
3. gwxt
4. yoxfx

&= AR Te FEdd U x dUr gAiRed: AT afr y F & T FEw

feareh 21
x 0o | i | 2 [ 3 ; 4 5
y 01 | 21 [ 81 | 179 | 322 49.7

xdUr y & &g G694 & ArA 7 FA Ged 3T g @ 31 gFhar g

1. youxd
2. yxe*
3. youx?
4. yoxqfx
M
1
A2
2
o
3
Ay
4
Objective Question
24 705124 3.5
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A frictionless track is defined by z = z, — 5, as shown in the figure.

1=z

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 zgx

JxZ4dz,?t

2. g%

A xZ4az,?

ax
2z,

x(x+2p)
g x2+4z,?

el erfor Reder v Y 2= 2, — 2 TR FR E St R A

=

yeiRid gl
I \
U FUT Iecd F GHE A 9Y W A WhA H cgakey g1 R (x,2) ®
FRE @wor @e gen
1 2g0x
VxZ4dzy2
2 .
’ JxZiazg?
ax
2z,
’x(x+zn)
4. g m

Al

A2

A3

A4
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Objective Question
25 705125

IS

-

1;
2

3.
4

Al
A2
A3
A4

Objective Question
26 705126

1N
ZN
150
3N

1N
2N
15N
3N

5 Live_Phys_Sci_2mar_E_1-75.html

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

myp

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

aYuTiagE Afast A W & CH m, AU m, @9F A §| A T F velia
¢, 3H @ THh e W AfdeT def o9 A &

F

" my

my

Al my=2kg, my = 1kg, TN F =3 N, el & ALY FER aof oot
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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

L:%mi292+%mv2+m£v60599 — mglcos@
2. & :%miz 92+%mvz +mlv cos 8 6 +mglcos@
3. L :%miz 92+%mvz +mlvsin® 8 +mglcosf

4. I :%miz 92+%mv2 +mlv sin8 § —mglcosf

mmwm;ﬁmmﬂéﬁwﬁgéﬁﬁmﬁ@ﬁ
Sar O & e a4 §1 Sl vh-gH 39 v & O W@ ol aleleh T ofdnioi

¥
y I
g :9 —_—
1 v
I
x 1
L:%mi292+%mv2+m£v60599 — mglcos@

2. L :%miz 92+%mvz +mlv cos 8 6 +mglcos@
3. L :%miz 92+%mvz +mlvsin® 8 +mglcosf

4. L :%miz 92+%mvz +mlvsin® 8 —mglcosf
1:‘\1
{\2
?Q3
A4

Objective Question
27 705127 3.5 0.8¢
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{Xl
?A2
53
{\4

Objective Question
28 705128
A

1.

2
3
4

Al

2
&
4

5 Live_Phys_Sci_2mar_E_1-75.html

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. lts
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
2.
3
4.

0.6 km
42 km
12 km
72 km

FS A FOT FYA FqTAEROT FH A g1 R TE gL W e oddww &
FIYET v = 0.9999 ¢ A 7T T AT Fr ew & Toar &1 39T BFUATT BT F;
SEHT SaeT FHT 2 x 1070 sec Tl &7F gf @ & AT F0T g@nT (Jr F oA
#) =l 7S gt AT ¥ wean €

1,

0.6 km
42 km
12 km
72 km

3.5
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,?

4myc?
3myc?
Tmyc?

16m,c?

ORI geTAT m, dUT Fall E &1 U $0T, TORAEEAT & FEr o1 & erar

¢, o s gegars st m, §1 E &7 98 o A F47 § dif ol &
are, o gegd T m, & TR FHOT g2

1. 4mgyc?

2. 3myc?

3. 7myc?

4. 16myc?

1

1
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A3
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Objective Question
29 705129

—_

Al
,:«xz
A3
?M

Objective Question
30 705130

1.

2
3.
4

x=a0<y<a0=<

5 Live_Phys_Sci_2mar_E_1-75.html

A particle of mass m is in a cubic box of side a. The potential inside the box (0 <
z < a) is zero and infinite outside. If the particle is in an

i : 7rih? i . i
energy eigenstate with E = ——, a possible wavefunction is
ma?’

W= ()" sin(Z)sin () sn (22)

GCUATA m HT HIS HT AT @ & GAHR g0 # g1 990 0<x<a0<y<
0,0,<z<a) % 3wl s o & qU WG Al ARG T E =T Ay
Far 3fReerOes 3@ # §, a9 G99 a@%dd ¢

0= )" sn(Z)sn(2)sn ()

= 0)"" (=) n (2 s (=)
P = (E)m sin (%) sin (22 ) sin ( )
0= ()" sn(=)on ()5 ()

Consider a particle in a one-dimensional infinite potential well between 0 < x <
. If a small perturbation, V(x) = lcos( ) (where 1 « 1) is applied, the first-
order energy correction to the ground state is

a
0
=4
24
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0<x <L & & wfaw 3eia R 9 # Bl 301 ) Rar fifce) oy
FIS Y &3, V(x) = A cos (%) (FBTA « 1) FIT AT, T« Fo=Tad7 gear
¥ R waw AR B o wE &

1. A
2. 0
SR
4. 24
Al
1
2
A3
3
Aty
4

Objective Question
31 705131 L /3 A 3.5
An electron is in the spin state |y} = 3(4) in the S, basis. A measurement of

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

1. 5 2
3 3
1 3
2. - =
4’ 4
1 1
3 4
& 22
7' 7

wF e S, mﬁqwmrr|w)=§(ii)ﬁ%| 5H e & S, F
A fFar Srar &1 /2 a2 —h/2 Ao Hr miRwan @ §

1 2

53

1 3

2 w3

1

3. =k

3 4

4 33
Al
1
A2,
2
A
3
Ay
4

Objective Question
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32

33
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35
Two non-interacting identical spln-é 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

2 Xy | MY
Pnyn, (%, ) wEsm( 7 )sm( 7 )
where n, and n, are positive integers. If the particles are in a total spin state
|f = 1,m = 0), the lowest possible energy eigenvalue is
shm?
1. 2mlL2
hEm?
2. mlL?
2him?
S =7
Thim?
4. 2miL?
ammmmgw,mﬁmmmmaL
H ¥ gfa-fas Ja @9 9 (square well) A T ITT | TFA-HI0TH TATTAR
e T @ e €
2 omumxy MY
(pnx'ny(x, y) = Esm( T )sm( T )
&l n, AU n, UACHS O §1 A FOT QU7 FaoT 3@ Aq |j=1,m = 0)
# g, a9 Araan d@3g 397 3fRaete A g
Shin?
1. 2mL2
h2m?
2 miL?
2him?
3. ml2
Thin?
4. 2mL
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the figure.
SIDE VIEW
TOP VIEW
“
B 5 )
slit SCTEEn
slit SCTreen

of illumination on the screen is best described by

Fringes in both x and y direction.

Almost uniform illumination.

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

BPwn =

SIDE VIEW
TOP VIEW
slit sCreen
slit screen

(SIDE VIEW-ur2d g2z, Slit-73df, Screen-wel, Top view-2i g277)

FI4Ss Ui e gem

1. xdur y Q= et F afiar)
2. T UH-TA Yeed|
Sfas enfAT S Fad x-3187 Fr Far & madt g

w

o

Afas eRar St Faer y-3ra1 $r Rew 7 3nadf 2
fM
A2
{\3
A4

Objective Question
34 705134
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A narrow horizontal slit is iluminated by an extended sodium lamp. A thin Fresnel
biprism with its edge aligned perpendicular to the slit is positioned, as shown in

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

wF gdell &ifasr B & FraRa @fyw 9 @ wwida @ smar §)
RATER, wh 9der bad-gfafted e R Bl & d¥ad &, @ mw gl

IR B B S Bew F WUR § 30T &, a9 0F | AR ¥ S w0

3.5
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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

HoT

1. HICIA & IUadAF F 9¢ A ¥ d¢ AT &

2. HAUH F AUAdAF F g6 A § °E AT §

3. e dE A v i JER FH @ I J °C AT §
4. 3t AW # g Hr 3gfa FA @ IS & d¢ AT @

Objective Question
35 705135

as shown in the figure.

Light beam

Photographic ﬁlmv &

Metal surface ———

g

can explain this observation as the proof of

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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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

500 nm & YT § wdred AfEr TiaeaArdr @Aata F 20° #oT W YA FH
FT qUihH a1 &1 J9 [ad FIve # ga/g P W 3 g 9 Jdr &, T8

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,

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

1. Interference between the incident wave and the wave reflected from the

3.5
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Light beam

Photographic ﬁlmv 5
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Metal surface

HdE)

qAderor fY g7 AFT F THOT F FF H 1A W GHd &

wIcaThr fier garT IRa e del
weRmhr hed T 3ufEAfd F FROT Threr F safaaon)
mﬁﬁmﬁmerWI

s
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Objective Question
36 705136

its magnetic dipole moment to its angular momentum is

1. 22
2 &
’ M
8 =
2M
Q
4. o
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G HIE BIATH AT YHer § ITered g &, T F daga & ywgfas
UiRaT & 91g Thed FT @Y TT FT W T &l 49 RErs wrafs sgaewr #,
50 nm ARSI BEIhs er ve grder aricas Tdg & 6 = 0.01 9=

(Light beam-SFTer 9, Photographic film-®IeramfT fthed, Metal surface-td-

38 el 1 a1 A FAg W dFad I 500 nm dEREd F W/ giRaa
SHRI § ¥ 3Toied U S @1, 59 W HEdh awden e sq o) 5w

3Tt T aAr a1 B Wag @ wWatda awer & @ egfaeRor

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

3.5
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w—mﬂaﬁﬁrmﬁmm,gﬁraﬁwqmmmmm
39T &g ¥ gAY AT aTel 38T & 361916 IONT 99T o & gUIT Xl &l 30
W@Wmﬁmmmwwﬁm%

1. 2
&
4 2
4M
Al
1
2
A3
3
Aty
4

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= 30
2. 20
3. 40
4. 30
A V& e a8 # 5 A#ea e @9y va aeaiFmariage sor

g ®OT AT A YT Folt H AeIaH e # @ @hd § AT FoA e aror
Iediold HIEW H & §od &1 WFdd 3aEaT FAudse § Fdfh 3cdfeid
FaEAT gfaursgase gl U TR W fras For W a1 d%d §, 39 W IS
gfady A1 81 AR geA Fawwd f @Ew, S FA E = 26 aren ¥
HGEUT & "I g, g

1. 10
2. 20
3. 40
4 30
ALy
1
A2y

2
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Objective Question

38 705138
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 .4 is

3w
1 o —
2. 3w
S
& =
4. 22w

et A & N Rdey WA (N> 1) El 9dF WA F A Fell &R
O T 3w (0> 0) ¥ 39 @FFr ada @ g # &, A6 & g, 9fd sor e
o 3ffta AT &, AT eoq BT AN HoT §

1. =
2
2. 3w
5 2
2
4 2w
M
1
A2y
2
3
Aty
4

Objective Question

39 705139
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. T
3 T

4. T*
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et & 3 F v, 3ErAnd 1 udAcE p(E) = CE2 W ar aar &, J@ ¢
tATcAE TR &) A & Sua-aer wiga 78 gdr §1 amea TR i
#1 ARISs Fvar & T @ F AFeaq &

T

73

T

B 1

T4
Al
52
;‘\3

A4

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?

18
(=)
2 3
2. 2(ZY)

HIA VT AR AfRHT AGAA T arel FSAT AT & &0 g1 e
FEHISHAT: U FRFF T & 8 1 $el Sl 81 I o Topler fgeion
auar ¢ Fata & v H afF &), a9 55 ywA # FU U F & Feean
AT FT 872

i)
(=)
.
s d

N
S
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q
<

]
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=
S

e
(SR

q
<

e
X
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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 ‘4’

VWY

The arrow in the figure indicates the positive direction of current. The -V
characteristics of the component is best represented by
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Objective Question
42 705142

the efficiency (%) of the motor is closest to
1. 31%
2. 54%
3. 48%
4. 63%
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Rt aRTY-3ragg # 9ioRies e 9RT Wi F @Y FAGR 97 # §1 3999
FT [-V ATHETOT AT Ush 9Rad’ aleedl Ad aar A ‘4’ ¥ Far Jar g1

o & AR garr arr @ ferm s @il 81 3@da & [-V Affeeior i o

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 ¢ 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

3.5
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dieedT V YT 9RT [ @t DC AT FT 39U Ze0ATH m FT FA1S h dh 381
¥ fov frar omar &1 @8Y ¢ & AN & giad dfARTadr 5% § aur d3=g
grgel (V,I,m, a1 h) # 9% & fav 1% &1 I A"e wads & qur e
Ao §, AT B G () F 3o T F dean §

1. 31%
2. 5.49%
3. 48%
4. 63%
1
A2y
2
3
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Objective Question
43 705143 3.5 0.8¢

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

=,
Mwm
= r—

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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Objective Question

44 705144
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.

20

T'o oscilloscope

~—

L 1500

By

-.F

||+<

o 1 2 3 4 5 6 7 8 9 10

Time (ms)

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

1. 50mH

2 300 mH
3. 450mH
4 150 mH
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1S e W FIgar Aol & # 1500 & gfekius & aRuy L 7 (3%e)
SIsT &1 5/ 9Ruy, def B, g@rt aRfad @, sfokius w ek gann
AT F Fad F & & A dreear In@ # Rars s §

T'o oscilloscope

Time (ms)
(Voltage-areear, Time-w#a, Oscilloscope- 3iTAcEhT)

3H YAGETUT & R W, L & Thfoid AT e & Tdedd §
50 mH
300 mH
450 mH

Sl -

150 mH
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Objective Question
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The value of the integral (where k is a constant),

1 5
%ﬁ msm (kz) dz

over the closed contour € as shown below, is

1. 5k cos(2k)
S5k sin(2k)
5 cos(2k)

Bown

—5 k?sin(2k)

g Y ¢ W (ST A e ) fAe waen

1

5
2w Y0 (z-2)?

H A (ST k [ ), &

sin (kz) dz

Im (z)

1. Skcos(2k)

2. Sksin(2k)
3.  Scos(2k)
4. —5k2sin(2k)
Al
1
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1.
2.
3.
4.

1.

g fon B

Al
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A3
A4

Objective Question
47 705147

1.

2
3
4
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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?

0.7
0.6
0.4
0.5

RT FeT H 60% T5F AR 40% FsfFar &1 v afiem & FsHt J F 8% aAT
asfEal A & 129 F1 A’ Aol Ael I agos gafAa faenft @ 4o A’
¢, ar Regardt & g g & wlwar #ar €2

0.7
0.6
0.4
.5

Gamma function with argument z is defined as

oo
I[z] = f dt 7" le™
0

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

a branch pointatz =0
asimple poleatz=0
a removable singularity at z =0

an essential singularity at z = 0

5.0

5.0

1.2¢

1.2¢
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Objective Question
48 705148 = 5.0 1.2
. M. . . d -
The constant B which makes e~%*" an eigenfunction of the operator (ﬁ - Bx‘)

is
1. 4a*
0

2
3. 2a
4

> e DN
[
)

Al

A2

A3

A4

Objective Question
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3.

4.

1.
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The complex integral f_z* exp (i) dz , where C is the unit circle centered around

the origin traversed counter-clock-wise, equals

i

120

i

960
0

i

1920

WEEH FAES [ 2*exp (=) dz , el C A TR 3 wAfAE weiE ged @
St e g W A & T &

i

120

i

960

i
1920

5.0

A non-relativistic particle of mass m and charge g is moving in a magnetic field

B(x, y, z). If v denotes its velocity and {... }p 5. denotes the Poisson Bracket, then
f“-,c{v,-,vj}PB is equal to

q
ik

0

q
mz Bk

GEAATA m AT AR ¢ FT IS AR F0T gahrg &7 B(x,y,z) A A=
T A 7 guer 39T 3T ST § AW (.. }pp SEH ATl IS g, a9
fijk{v,-,vj}g& ﬁ"lﬁ' a‘_ ERICES %

q
~ e B

file:///C:/Users/Admin/Downloads/5_Live_Phys_Sci_2mar_E/5 Live_Phys_Sci_2mar_E_1-75.html

1.2¢

37/58



3/3/25, 1:41 PM 5 Live_Phys_Sci_2mar_E_1-75.html

A2
A3
A4

Objective Question

51 705151 5.0 1.2
The Lagrangian of a system is

15 ;
1= ?m;’c‘a + 6mxy + 3my? —mg(x + 2y)

Which one of the following is conserved?

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

T @ &1 e £
15 3
L= ?mxé + 6mxy + 3my? —mg(x + 2y)

AT & P @1 wEa gar &7

1. 12%+3y
2. 12%-3y
3. 3%-12y
4. 3x+3y
2
1
A2y
2
A3 3
3
M
4
Objective Question
52 705152 50 128

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

4. —(e?-1)’tanp
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Q =In(1+q'*cosp),P = 2q"/*(1+ q*/*cosp)sinp,
F AU, 9% BT &

1. —(e?-1)%cotp

2. (e?—1)%cotp
3. (e?—1?tanp
4. —(e?-1)?tanp
Ay
1
422
2
o
3
Ay
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 —=x
Amry
mh?
5. =
mrd
m*h?
3. =
2mry,
meh?
4. :
4mr§

B v, 1 wF AMAER ARF F AR HAET gl G TAT m FOUH FOT
afgert # 39l RrAad e A g1 e f JaR w) o g @

mh®
L amr?
1]
nh?
2. mrl
m2h?
3. 2mrg
(1]
nZh?
4. amr}
(i ]
ALy
1
A2,
2
i
3
Ay
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A particle of mass m is bound in one dimension by the potential V(x) = V8 (x)
with V, < 0. If the probability of finding it in the region |x| < a is 0.25, then a is

h? 3

1. In-
4mly 4

i 3

Zie In-
2mVy 4

h? 1

3. In-
4my 4

h? 1

4. In-
2mVy 4

A m T UH FUT THIAA @AHT V(x) = V,6(x) & IRTey &, & V, <0
% afc smaT 87 |x| < a ¥ U & wi¥fiear 025 &, aF a

1. 4::%111;
2
2. zrfmvnmaz,
3
3. ‘};—%]n}l
)
4. 'z.:wu i
ALy
1
A2y
2
M
3
Aty
4

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

_(Vgé(x—a) 0<x<2a
Vi) = { oo otherwise

The energy eigenvalues E satisfy

ay2Zmg h |2E
; tan——=— |—
h Vo m

2E

h
Yoy m

2 tanh 227E —
A —=

ay2mEg h [2E
3. tan——= —=— |—

h Vol m
ayzZmE h. I2E
4. tanh—m—= —— [—
ft Vol m
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1. tan —
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Objective Question

56 705156 5.0 1.2¢

For a system of two electrons, define an operator
G, S Sugiass g e
A= E(Sl @) (S;-d) - 55,

where a is an arbitrary vector, and Si'; and 5:'; are spin operators. The
eigenvalues of A (in units of #?) are

¥ A0
i
2. Aot oo
2 2
1 3 3
3- _;l-;-z

4. 0,

[N

2 -1
BT gfa-saacia @e & AT, tH FHRe IRMNT &
i@ 86955

e G 1S oo WRY ¢, S, aUTS, THer THERE §l A F i
AW (h? & gef #) &

1. =132
S
2. =l;—2,=3.0
2 2,
1 32
3 3133
i e S
272
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Objective Question
57 705157 5.0 1.2
A static charge distribution produces an electric field
iy e—br
E=-2

3
awey T

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

b
1. L [_ 2
41 e

2. Let [-Z- ans()

3. Lew[-2]

47 2

4. L p-br [—ri £ 47;6(17)]

41

15 R smaw sea e dega &

=4

E=2

4meg 13

397 AT &, 61 Q, b > 0 TRiw & dead 1 @AY el @eT @ fEr
S &

. ks

2r2

2. Let [-5- amo(d)]

4

3. Lo-br [—2 ]

4m rE

4. ﬁ b [—%+ 47:6(1’)]
f\l
1.'\2
{\3

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, En 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

1 2E, Ey
E By’ 2BER

E, 2E
4. B," BZR
o o

T goFgld Uh-HAA degd auT gahrd & E, aur B, H WAy Il gl
gawgid 1 A, E, dur B, WER  odad €1 YT H E, H 56 IR
FARNSI TR e & o A goraT T eI e @l R B, & §g
v I W el Biwar R & gl FaET A gdar §1 seEgE-ata adr
36F AN TG GEIAT A e gl

§ o E
T Hy 2HER

B,' BER
y
1
A2y
2
3
Ay
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 Q are placed at (0,0, R), (0,R, 0)
and (\/ER, 0,0) . What is the magnitude of the average electric field over the

spherical region due to these charges in units of 2 .9

4mweaR2
1. =
2.0
“ 3
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féaF PF ¥ 7 feg W i@ s Bewr & diesr &7 | fER R
A g s e & g% & aR#AmT @ €, (0,0,R),(0,R,0) @4T (V2R,0,0)
W W I E e Il F FRon, Lo & aet F aMrerER 8 7 i
degd &9 1 IRAT F4T 87

3
LU

2.0

Al
A2
A3
:A4

Objective Question
60 705160 5.0 1.2
T . 1% . 5
Energy of two Ising spins (s = i;) is given by

E = 518, + 51 + §3.

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
1. =
25
8
2. —
25
8
3. =
33
16
. 1o

a‘rasﬁﬁnquﬁ(s:i%)aﬁrfa‘rﬁmﬁﬁﬁ%
E =515+ 51 + 55.
A T R, gEH ST B 2t Tsol F A S @, At & AT 4~

gl T WIRAhar & 16 AT &1 3 AGAA W, FAT Wi¥FAT g F guwen &
A TH-GE & 3olc Bl?

16

1: o,
B
2. 5
B
3 5
4 16
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Objective Question
62 705162

5 Live_Phys_Sci_2mar_E_1-75.html
Al

A2
A3
A4

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. ZEg
3. %EF
4. ZE

el aRweuercas 4-fadfg gafse # gawagfas ed asa $u & gFd
A g 9T AR H| BAT FAT E, & Ul & ufad For FAedd Far @
T A Fud 3ffcgsd e (BHEATT HT TTHoT IgvedrT 39T X &)

o
1- EEF
2
2. g
3
4. ZE
Aly
1
A2,
2
A
3
Aty
4
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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

Ey= (m +§) ho + (n2 + %) 2hw.

If @ = exp (— %) , What is the probability that at temperature T the energy of

the system will be less than 4hw ?
1. (A-ad)(1-a)2+a+2a%)
2 1-a)’0-a)2+a+a?)
3. (1-a)(A+a)(d+a+2a?)
4

A-a)*A+a)(1+a+2a?)
& s i 3fFrcreriOer seard @ HolaR qoiist n, aur o, ¥ ARl
gl &1 e fr For fr e g e ¥
E, = (n1+%)hm+ (n2+%) 2hw.
Zlﬁ'rxzexp(—%) g, aAE T 9 R # Folr 4ho F FH g
sTfAshar T 872

1. (A-a®)(1-a)2+a+2a?)

2. (1-aP(-a)@2+a+a?)
3. (-a)A+a)l+a+2a?)
4. (1-aPA+a)1+a+2a?)
Al
1
A2y
2
A3
3
Ay
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 n, =
1.80 x 10* cm™® and ng = 1.44 x 105 cm™3, respectively. If Py and Py are the

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

1. 1
2 (&
. (@&
4. 8

file:///C:/Users/Admin/Downloads/5_Live_Phys_Sci_2mar_E/5 Live_Phys_Sci_2mar_E_1-75.html 46/58



3/3/25, 1:41 PM 5 Live_Phys_Sci_2mar_E_1-75.html

el el &1 AW F @ AFAT AU B A duda w3 oS gl
A&l & | & GAE AHEAT F1 3uART FAT Srar g1 wifdw A 8@ HAW R
AT YA W Ucd FUaAd-Helcd HFHAA n, = 1.80x 10 cm™ AT ng =
144 x 10" cm™ &1 AR P, AT P 30 & & oAt & g@m § ar a?gcn?rﬁ—:
A &

1. 1

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(7) = 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. () = Yi(F+R)

4 @I = e (F+R)

BT fhred & NfdAE RER 3=aaFaRaga N soegd )RR &, Ser
SAFCIA GART HIA AR fa%a V() = V(7 + ) F FSC Fam &, ST R
ST TAARYT ARl & & v & solacd & Far ABosiiors Jaensit
B Yp(7) FET A §, ol k w4 fcar &7 7§ @iy ¥ R A @ Ha @

| 82
1. (] 3R &
2. Yp(F) €A HERSE HT AFRIOE Jaedr o g

3. Y = Y(F+R)
4. @ = (7 + B)|

Al
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Objective Question

65 705165
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 Tg;

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 Il 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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ar e 3 FAr % AU avEE T W oenT AT geh &7 H % @Y
gk M FT AT IR 0 71320 & 39 Ffaed amam=i (7p) F &, g
AHA T RHAATSF gl A gl

Fig. 1 Fig.2

qEFdedl #T TEl THTIT &
1. BT 117 & 3R 9FR | T RAAEH,
g 2: 1, & A aur 39 Fifad a7 dF THR || T RWAATAS;
2. RF1:T, & AT awr 3=a FaF &F a& IR | 7 RAATaH,
"3 2: 7, & A aur @ Hifds &7 a& IHR || FT AT,
3. fF1: 7. & & aur #fas &7 F &7 9PR | H RATTAR;
R—32: T, & & aur 3=9 Ffds &7 dP YK || F WA,
4. T T, & &A1 W FHids &7 F AT IHR | H RAATEF;
&7 2: 7, & &Y aur et Fifds &7 & @ 96R || ST /A,

Al
,:«xz
A3
:A4

Objective Question
66 705166
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
2= 3

3. 133
4. 0.66
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W T S A S e 54 f@am s g1 for g@eiet (212) &
Rfafdse Ser aa A 9fd @ A Sew gt & @' e &
AFean g

. 75

2 3
3. 1233
4 0.66

Al
A2
{&3
A4

Objective Question
67 |[705167 5.0 1.2:
The hyperfine splitting of the ground state of the hydrogen atom is given as

AE _mii;
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, transition 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. 2.6mm
2. 32mm
3. 32cm
4 2.6 cm

BIS3IStel WAY] I Fe=tas saear &1 sifaged [ures etad g sar
g

AE oc 9rfe

mpmea®

STET g, AUT g, HAA: AHDT T Sl oS g oM aAT a fAeaasn
ygEar Y e Hr Bear #1 I mar & g (Weid) = 5.591 gEIST A s
fAured T & AT HFAUT 21 cm JWEET & [IFEOT F F@I T &

fe diela #i uifog @ Jeufd &R &, d9 @9 aweed @ gt

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

Al
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Objective Question
68 705168
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,
3 1
4 %y

et Jraer arel ddlie 3T Brt W @UR #X| Br A WAV HEAT 35
¢l 59 e i ean F9 e & v Ls-geaa & seadd gEd /e
ug Sl (2+11)) e g

1. 3p,
2. 3p,
3. 1p,
X %5
Al
1
A2y
2
Ads
3
a
4

Objective Question

69 705169
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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Objective Question
70 705170

3
6
i

The logic circuit that will have the output

N &

a

Y- N

ik

5_Live_Phys_Sci_2mar_E_1-75.html

Sedfold Bl Selagiiels faeard 35, ), (nL; FelteF), 7 g FIE EIFFSAA ITATI
g efAYd WHAY F @RI AFTad TSt e F fauid g S g1 Fad
oA 6T W AR &, sfages @@ #3981 #E, af 3catoid aewA
@t v JfFan TEr g

Y=(A+B)(AB+0))+A(B+0C)
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TSRy S Fea @ e

Y=(A+B)(A(B+0())+A(B+C0)

?
1 2.
A 4 __
B L
C '
3 4.
A % D Iﬁ\
B B > w,
C C_|>o_|
Al
1
A2,
2
A3 3
3
Aty
4

Objective Question
71 705171 5.0 1.2¢

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

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

2 uF

||
I

H—W\—
100 Q

>—_ Vout

500

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

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(wt) — 2 sin(w,t)
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A fe@e av 9wy A RARa aieear (diee #) T O & S §
Vin(£) = 0.1 sin(w4t) + sin(w;t)

S8l w, =5x102s™! TAT w, =5x10* s~ .

50 ()
:@—_ Vout

st dreedr V,,.(t) (dec ®) & FAEI-IRGD 3T @B & PAFecanm &

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)

,:M
A2
:A3
A4

Objective Question

72 705172 5.0 1.2¢
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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 turms 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

+10V
1k

5kl %

1. 850°C
2. 400°C
3. 500°C
4. 700°C

A veitia aRuy # v LED & dR & uFwar gk Ja oRad wiay
AIATY GERT e argA R e A & 30w giar #1 A weiia
gy & ptargArdy F 9y (@ &) Feead seear &

Rpe(T) = 100 + 0.4T

8T AT T 3 Afeuad & §1 gy 3 & I § I« Ve > 0.7V
aUT sHH URT A (current gain) 3T 3T 81 TS99 a9A W LED THSAT
HRH FHWN g8 F & fddhedd §

o+10V

1kQ

<

5k é

Rp¢

1. 850°C
400°C
500°C

ol U

700°C
Al
1
A2,

2
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Objective Question
73 705173
T(A™—=nn™)

o is best

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

1. 3
2 3
3 &
2

AT F & F v, &89 & a3 2 ) 7 gdAss dledsed e ¥

r(a%—pn~)

—
=W MNlw

il
W

1.'\1
{\2
?A3
64

Objective Question
74 [[705174
The masses of proton, neutron, Polonium and Lead nuclei are as follows:

my, = 1.007825a.u, m, = 1.008665a.u
m(*39Po) = 209.982876 a.u , m(*35Pb) = 205.974455 a.u.

MeV
c®

Binding energy of ;He is 28.80 MeV and 1a.u= 93199

The binding energies of 21JPo, 235Pb and the @ value of the a-decay of 23JPo
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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WIeld, #giet, WAlfaas Jur a8 AI¥H F geane Hetad &
my, = 1007825 a.u, m, = 1.008665a.u

m(*33Po) = 209.982876 a.u, m(*goPb) = 205.974455 a. u.

‘He & dtieT ol 28.80 MeV & T 1a.u = 931.992Y

C_Z ;

210pg, 206ph T FET Fad dAT 21%P0 & -850 & Q A AF & Apeanm &

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
A
1
A2y
2
A3 3
3
s
4

Objective Question
75 705175 _ 5.0 1.2¢
Naturally occurring uranium is a mixture of the 232U/ (99.28%) and 235U (0.72%)

isotopes. The life times are 7(?*°U) = 1 x 107 years and 1(**%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. 4.7 x10° years
4

7.2 x 10° years

wIHTcrd & @ e ater gXfEs 2280 (99.28%) AUT 235U (0.72%) FHEATTRH!
FT AT §1 578 Saeterel 7(2350) = 1 x 10° ¥ dar r(2380) = 6.6 x 10° a§
g1 8k #Asel A1 1Y 1 FAvedn A F41 § AR §H A F 36S q7qd A
ol FATATS FA AT A 39iEyd A7

1. 62x10°a%
2. 58x10°a¥
3. 47x10°a§

4. 7.2x10°a%
Al
1

A2,
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