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Q. 1. This question contains Statement-1 and Stater@eqif-the four choices given
after the statements, choose the one that begiloEsthe two statements.

Statement - 1. Energy is released when heavy nuclei undergafissr light nuclei
undergo fusion. and

Statement - 2: For heavy nuclei, binding energy per nucleon ineesavith increasing Z
while for light nuclei it decreases with increasing

i. Statement - 1 is true, Statement- 2 is true; Stat¢r? is not a correct
explanation for Statement-1
ii. Statement - 1 is true, Statement- 2 is false
iii. Statement - 1 is false, Statement- 2 is true
Ilv. Statement - 1 is true, Statement- 2 is true; Stater® is a correct explanation for
Statement-1

Sol: Correct answer is (2)

Q. 2. This question contains Statement-1 and Stater2eQif-the four choices given
after the statements, choose the one that bedtlgesthe two statements.

Statement - 1: For a mass M kept at the centre of a cube of sidéhe flux of
gravitational field passing through its sides i€ “* and

Statement - 2: If the direction of a field due to a point soursgadial and its dependence
1

on the distance 'r' from the source is given"zas its flux through a closed surface
depends only on the strength of the source enclogdide surface and not on the size or
shape of the surface.

i. Statement - 1 is true, Statement- 2 is true; Stat¢n2 is not a correct
explanation for Statement-1
ii. ~ Statement - 1 is true, Statement- 2 is false
ili.  Statement - 1 is false, Statement- 2 is true
Ilv.  Statement - 1 is true, Statement- 2 is true; Stater® is a correct explanation for
Statement-1
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i;éz A7 = — 4miF Menclosed
= — 4G

- Correct answer is (4)

Q. 3. Two full turns of the circular scale of a screwuga cover a distance of 1 mm on its
main scale. The total number of divisions on ciacwcale is 50. Further, it is found that
screw gauge has a zero error of - 0.03mm. Whilesorézg the diameter of a thin wire, a
student notes the main scale reading of 3mm anduhwer of circular scale divisions in
line with the main scale as 35. The diameter oéwsr

i.  3.67mm
il 3.38 mm
iii. 3.32 mm
iv. 3.73mm
Sol:
Least coumni = 0.5 mrm =001 rzrar
Zarg arraor = =003 pun

Dhameter maasured
= Fpmn+ 352001 pum

= 3 25 pm
Corract diametar = 3 35 pon = (= 0,03 )
= 3 38 prm

. Correct answar is (2)

Q. 4. An insulated container of gas has two chamberaraggd by an insulating partition.
One of the chambers has volumegand contains ideal gas at pressurafl temperature
T1. The other chamber has volumgahd contains ideal gas at pressurarl
temperature 7 If the partition is removed without doing any Wwam the gas, the final
equilibrium temperature of the gas in the contamdrbe

ANT + 8T
AN+ 57,

L + AT

NI+ 57T,
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CAGUREL
AN+ A5

RWAT, + BV,

HUREFE

iv.
Sol:

By Conzervati on of energy

(3 +a, )CvT = 0,07 + 0,0 T

o0 (Bh B\, RA BV
"l RT RT R R

or, | B85 AR\ pyr yp
T,
LA+ 5N

O, T=
T + BNT

Correct answer is (3)

Q. 5. A student measures the focal length of a convex Iy putting an object pin at a
distance 'u’ from the lens and measuring the distanof the image pin. The graph
between"u' and 'v' plotted by the student shcaod likes.

vicm)

' D! u(cm)
v(cm)

" 0! \ u{cm)
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vicm)
i ol e
vi{cm)
_ ol ku(cmj
iv.
Sol:

We lnow that in o lens l = l = l
v o f

L Correct answer iz (1)
Directions: Questions No. 76 and 77 are based on the follop@arggraph

Consider a block of conducting material of resimi'v"' 'p' shown in the figure. Current
'l"enters at 'A" and leaves from 'D'. We applyesppsition principal to find voltage
ay "developed between 'B' and 'C'. The calculatiaioise in the following steps:'

Take current 'I' entering from 'A' and assume gpoead over a hemispherical
surface in the block.

Calculate field E(r) at distance 'r' from A by upi@hm's law E ='j' where 'J'
£ =g where jiq the current per unit area at 'r'.
From the-r' dependence of E(r), obtain the potexiig at 'r'.

Repeat (i), (i) and (iii) for current 'I' leavin®' and superpose results for'A' and
'D'.
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Q. 76. 47" measured between B and C is
oA
i Dme 27 (a+ b
a__ 4
ii. Frre B 4 (ﬂ +4)
oo
iV ¢ la+d)
Sol:
H= 2=

;aV1=—f£[—lT

EE ¥ a+d

A1
2ela a+b

LA =24 V':E(l— 1 J

T la atb

o Clarrect answer 15 (3

Q. 7. For current entering at A, the electric field atistance 'r' from A is

o
i. 2mr
o
i, 4w
ol
i. 8w’

2
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o

. 2
Iv. F

Sol: Correct answer is (1)

Q. 8. Consider a uniform square plate of side 'a’ ansisrima’. The moment of inertia of
this plate about an axis perpendicular to its pkame passing through one of its corners is

-1
b

|
3

E&J‘

ﬁu

b2

T | Lk | e
|'—' l | Lo

e

<
—
[

. L. el
Momeant of tneriia = fowt + mid”

_mat (iY
6 2
2

= — Kk

L Correct answar iz (2)

Q. 9. An experiment is performed to find the refractindex of glass using a travelling
microscope. In this experiment distances are medduy

I. ameter scale provided on the microscope
ii. — ascrew gauge provided on the microscope
iii. avernier scale provided on the microscope
iv.  astandard laboratory scale.

Sol: Correct answer is (3)

Q. 10. A horizontal overhead powerline is at a heighdwf from the ground and carries a
current of 100 A from east to west. The magnestdfdirectly below it on the ground is

thy = " Tm
gy =4 2107 Tm A7)
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i 5% 107 T Southward
i 25 %107 T northward
i, 25 %107 T soutbward
5% 107 T northward

V.

Sol:
. H, 2
Magnetic field =252 —
4z r

A w107 y 2% 100

A 4
=5x%107" [T soutfaward]

. Clarrect answer is (1)

Q. 11. The speed of sound in oxygenJ@t a certain temperature is 460 m$he speed
of sound in helium (He) at the same temperaturkebgi(assume both gases to be ideal)

i. 650ms
i. 330ms
ii. 460 m&
iv. 500 ms&
Sol:
y o BT
Afa
S
v, =460 = [ {1
S a2
S RT
o )
3% @)
Ve Ve [PRT [TRT
¥, 460 3><4 5x 32
53? 5% 32
3><4 7 RT
Ve =460%3.08
= 1417ms
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Q. 12. A 5V battery with internal resistancé {and a 2V battery with internal resistance

1€z are connected to Bt resistor as shown in the figure. The current in thigesistor
is

Py

L ]

5V i -

p 100 .o N

2 —{ 10
L ]

. 0.03ARtoP1
i. 027ARtoR
ii. 0.27ABRBtoR
iv. 0.03ARtoR

STl P
ey + A + Ry

o Sxl4(-2)x2
2x1+10x2+10x1

-y
32

L Clorrect answar 15 ()

Q. 13. A body of mass m = 3.513 kg is moving along thexis with a speed of 5.00 ins
! The magnitude of its momentum is recorded as

i. 17.56 kg m&
i. 17.57 kgmg
i. 17.6 kgmg
iv. 17.565 kg ms

Sol:

This article is the property of BoardGuess.com. Any unauthorized use is strictly prohibited.
Please visit http://www.boardguess.com for more information.




A
Y
BOARD

SUESS http://www.boardguess.com

Mewmentuwm = mi"
=3513x3.00
=17.565 Kgms™
=174 K'gms“’
(Resulls are givenin 3 gSgnificant figures)

. Carrect answer 15 (3)

Q. 14. A working transistor with its three legs markedd®and R is tested using a
multimeter. No conduction is found between P an@@connecting the common
(negative) terminal of the multimeter to R and dltleer (positive) terminal to P or Q,
some resistance is seen on the multimeter. Whitheofollowing is true for the
transistor?

i. Itis a pnp transistor with R as emitter

ii. Itis an npn transistor with R as collector
iii. Itis an npn transistor with R as base
Iv. Itis a pnp transistor with R as collector

Sol: Correct answer is (3)

Q. 15. A block of mass 0.50 kg is moving with a spee@.60 ms' on a smooth surface.

It strikes another mass of 1.00 kg and then theyeniogether as a single body. The
energy loss during the collision is

. 0.67J
. 0.34J
ii.  0.16J
iv. 1.00J

Sol:
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By the principle af conservation af momentum

D5x2=15=F

2
:‘V:Eﬁ?sl

1 , 1
Lossof eneroy == 205227 = =x1 5%
o = ey 5 [3

2
=1--==%
3003

=067 J

. Correct answer 15 (1)

Q. 16. A wave travelling along the x-axis is describediy equation

¥ix )=0005cos (ax — A)

If the wavelength and the time period of the wane2(Ga08

m and 2.0 s, respectively, thé*¢ £ 7in appropriate units are

| r.z=0' 4,,5':E
i T T
I
=12 507, 8=
i o 2.0
iii. g =25 00g, ﬁ =i
oos 20
iv 4 4
Sol:
S
A 008
ax I
= = — =7
s T 2

. Correct answer iz (3)

Q. 17. Two coaxial solenoids are made by winding thirulated wire over a pipe of

cross sectional area A = 10 tand length = 20 cm. If one of the solenoids hast8éns
— —7 -1

and the other 400 turns, their mutual inductan(ke =41 x 107 Tm A7)

i. 4.85{X]D_SH
” 2.4!{X]04H
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i 24r 2 107 H
v 48T x107TH
Sol:
H, N\N, A

Mutual Inductance = 7

_ 4 %1077 % 300 x 400 x 10
20
=24x10%e H

o Clorrect answer is (2)

Q. 18. A capillary tube (A) is dipped in water. Anothéentical tube (B) is dipped in a
soap-water solution. Which of the following showe telative nature of the liquid

columns in the two tubes?
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Sol: Surface tension of water is more than soap selutio

Correct choice: (1)

Q. 19. A jar is filled with two non-mixing liquids 1 ar@l having densitie€ ¢ 22,

respectively. A solid ball, made of a material ehdity ©, is dropped in the jar. It
comes to equilibrium in the position shown in tlgaife. Which of the following is true

for £ £ and A0

i St
i S
i, T
iv. A SRS

Sol:

As heavier lquid cccupy lower leved

S

ball floats lower fiquid and s ksin upper one
Loy g and g <o

SR & B =

L Corvect anawer 15 (2)

— where '
Q. 20. Suppose an electron is attracted towards thenobigia force” where 'k’
is a constant and 'r is the distance of the eledham the origin. By applying Bohr
model to this system, the radius of the nth orlafahe electron is found to be 'rn' and the
kinetic energy of the electron to bg"Trhen which of the following is true?
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. 2
Lo Lo e

. H

T, independent of n r, n

= v, = — {1

1 1
=Th=s—pv ==K,
2 2

Which 1z indspendent of n
Fram (1)
. nh _ ni
* 2wy o @

Hence, r, o,

. Clorrect answer is (4)

Directions: Questions No. 91, 92 and 93 are based on the foigpparagraph.

Wave property of electrons implies that they whlbg diffraction effects. Davisson and
Germer demonstrated this by diffracting electransfcrystals. The law governing the

diffraction from a crystal is obtained by requiritigat electron waves reflected from the
planes of atoms in a crystal interfere construttiygee figure).

Q. 21. Electrons accelerated by potential V are diffrddtem a crystal.

]
Ifd=14and i=30°, Vshould he about
(= 66x107* Jo,m =9 1x10% kg, e =16x 107 )
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i. 500V
il 1000 V
iii. 2000 V
iv. 50V
Sol:

Fuath difference = MP + FN

ar, nit =2d cos i
oo
or. 4 :2|:os a0 y
#
i ]
oar, /?. ZEJ‘]
X
150 0
Alse, A4 = 1— A4
2
150 43
& o
150 »*
ar, = " = 50n°

Lofern=1, =50

L Clarrect answer 15 (4)

Q. 22. If a strong diffraction peak is observed when etets are incident at an angle ‘i’
from the normal to the crystal planes with distaxcéetween them (see figure), de

Broglie wavelengthlffﬂof electrons can be calculated by the relation@his an integer)
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deosi=nd,
dani=nd;
iV 2 cosi=nd,,
Sol:

For the strong peak, path difference = n A,

. Clorrect answer jz (4)

Q. 23. In an experiment, electrons are made to passdhrawnarrow slit of width 'd'
comparable to their de Broglie wavelength. Theydmtected on a screen at a distance 'D’
from the slit (see figure). Which of the followiggaphs can be expected to represent the
number of electrons 'N' detected as a functiomefdetector position 'y’ (y = 0
corresponds to the middle of the slit)?

—_— e —
e}
I
=
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V.
Sol: After diffraction the electron beam will spread.

Correct answer (2)

Q. 24. In the circuit shown, A and B represent two inpartsl C represents the output.
The circuit represents

I~
Ao B

o C

——

I.  NAND gate
i. OR gate
iii. NOR gate
iv.  AND gate

Sol: Correct answer (2)

Q. 25. A thin spherical shell of radius R has charge f@ag uniformly over its surface.
Which of the following graphs most closely reprdsehe electric field E(r) produced by

the shell in the ranggE " =% where r is the distance from the centre of thedh

E(r)

.0 et
i R
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E(r)

Q)
=

i. O R

]|
=

iv.

Sol: In this case, electric field inside the shell isazand is inversely proportional tg r
where r is the distance of a point outside thelshel

Correct answer (3)

Q. 26. Abodyis atrestat x = 0. Att =0, it startswimg in the positive x-direction with
a constant acceleration. At the same instant anbthay passes through x = 0 moving in
the positive x direction with a constant speed. pbsition of the first body is given by
x1(t) after time t and that of the second body by)»after the same time interval. Which
of the following graphs correctly describes {x;) as a function of time t?

X1-Xa)
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(x—=3)

. Lt

i, O
(x-x5)

V. o
Sol:
1
n ()= 5 at” and x, (£) =12
a - x) )= %a.ﬁj -

1
ar, X =§a:1— vt

cﬁi:aﬁ = V
ot
*x
aned B _w=0
dt*

. Correct answer iz (4)

Q. 27. Relative permittivity and permeability of a magdrare =~ and p, respectively.
Which of the following values of these quantifies allowed for a diamagnetic material?

i g, =05, =05
ii. E:,=1.5.Ju,=1.5
iii Er:[jj.#y:].j

g =154, =05

For o diamagnetic material o < g, <i and for awy material & > 1

Sol: - Correct answer is (4)
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Q. 28. A planet in a distant solar system is 10 timesemoassive than the earth and its
radius is 10 times smaller. Given that the escaecity from the earth is 11 knisthe
escape velocity from the surface of the planet wdaa

i. 110km &
i. 0.11kmé&
ii. 1.1km¢&
iv. 11kmég

Sal :

Escape velocity from she surface earth,
V —

i
¢ Ee

and that from the planet

Fo = %
£p
e I, 55
Fe Fp  Me
C11x IDMEXICIRp
Rgo Me
110 ki s

. Carrect answer is (1)

Q. 29. A thin rod of length 'L" is lying along the x-axgth its ends at x = 0 and x = L.
sk (EJ

Its linear density (mass/length) varies with x L7 where 'n' can be zero or any

positive number. If the positiorcyof the centre of mass of the rod is plotted agamst

which of the following graphs best approximatesdbpendence of xCM on n?
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— n
iii. O
Xou
L2
n
iv O
Sol:
"
X CER = =

E?f?ferz)i:(),xcmzéam?

Whewn 2 — 00, xom= L

. Clarrect answer 15 (3

Q. 30. The dimension of magnetic field in M, L, T and Coulomb) is given as
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i. wMTict
i. MT?C!
ii.  MLTct
iv. MT?C?
Sol:
As, F =i8i

ez72 |- (1810

- | 2|0

T

(2] - [MLT*][%] [ﬂ

-l ]

. Clarrect answer 15 (1)

Q. 31. A parallel plate capacitor with air between thates has a capacitance of 9 pF.
The separation between its plates is 'd". The spatveeen the plates is now filled with
d

two dielectrics. One of the dielectric has dieliectonstant K1 = 3 and thicknegswhile

ko =6 and thickness E
the other one has dielectric constant 3 . Capacitance of the

capacitor is now.

i. 405 pF
i. 20.25pF
ii. 1.8 pF
iv. 45 pF

Sol:
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5 A
Co=3pF = —
z d

O gy AKX g AKX,

1 d 13 2d /3
+

__ 4 . od _ o
35, Ax3 3 Axt Y9g A
G4 9

L=l = DGR

a3 PR
=40 5pF

. Correct answar iz (1)

Q. 32. An athlete in the olympic games covers a distarfid®0m in 10s. His kinetic
energy can be estimated to be in the range.

i. 20,000J-50,000J
i. 2,000J-5,000J
iii. 200J-5001J
i i
iV, 2x 1077 = 3= 107 F
Sol:

Let His average speed be v

V= WOk = 10
10z
. [
LK E==my
2

Let mass af the athlete lie befween 40 kg to 100 kg

%xdoxm?,r < KE <:12><1DUB<102J

or, 20000 < KE < 50007

. Correct answar 5 (2)

Q. 33. A spherical solid ball of volume V is made of ateral of density*” (o2 <0n),
It is falling through a liquid of density. Assunteat the liquid applies a viscous force on

the ball that is proportional to the square ojtged” * ¢ wses = ~ B2 20) The
terminal speed of the ball is.
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Vg &
, i
Vg 'Lf-?t - f?‘:)
il k
Vg 1oy — o
iii k
Ve Py
iV &
Sol:

The ball will aguire terminal  speed in ifs equilibrinm state
ig g+ K'v* - Feng=10

2
ar, Kv" =vg (o — o)

o [Pl - e
Ry EK )

o Corget answer is (3

Q. 34. Shown in the figure is a meter-bridge set up with deflection in the
galvanometer. The value of the unknown resistas R i

5562 R
.
;
Li— Iem —*
o
i 11007
i 5502
iii. 1377502
iv. 22007
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For the null deflection in the meter bridge
55 20

R 10020

ar, 20 & =55 80

LR 2200

. Clarrect answer 15 (4)

Q. 35. While measuring the speed of sound by performirgsanance column
experiment, a student gets the first resonanceiton@t a column length of 18 cm
during winter. Repeating the same experiment dusurgmer, she measures the column
length to be x cm for the second resonance. Then

i. 5B4>x>36
il 36>x>18
iii. 18 > x
iv. x>54
Sol:
Fw 37,
4 4z

()
or, x=3| — |
e

ar, X = B(E]XIB

e

ar, x="54 (EJ
i

Az Ve = Fw
Lo = Sdom

L Clarrect answer iz (4)
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