1. A circular area of radius 2 cm g

placed in the xy-plane. A Uniform
magnetic field B=0-14 T is appjjeqd
along the +z direction. The f,x

passing  through the  circyjar

area is
(A) ®=176x107 Wb
B ®=176x107 Wb
(C) ®=121x10" Wb
(D) ®=276x10~* Wb

2. Three forces act on a body

simultaneously. The body executes
a rectilinear uniform  motion

with velocity ¥ =2ms )i - (7ms™!)]
in the xy-plane. Two of the forces
- are

(2N)i +(3N)j +(-2N)k and
(~5N)i +(8N)] + (~2N)k

The third force is

(A) zero
AB)  (-3N)i+(L1N)] + (-4 N)R
(C) (3N)i+(-11N)j+(~4N)k

(D) (BN)i+(-11N)j +(4N)k

LMI/FPCA/11/25/8/15-B

3. A constant electric field E along
positive x-axis acts on a chargeq
particle of mass m=3 x 10™° kg and
charge Q=6C, which is initially
at rest at the origin (x=0). The
distance covered by the particle after
time t is

(A) x=3x105Es?
(B) x=10°E¢2

#£) x=2x105E?

(D) x=§x105Et2

4. The working principle of a thermo-
meter (a temperature measuring
device) is based on

(A) equipartition of energy
(B) conservation of energy
AC) zeroth law of thermodynamics

(D) first law of thermodynamics

5. Which of the following represents
best of the Ilaw of constant

composition?

(A) Elements exist in atomic form

-tB) Compounds always have fixed
ratios

(C) Mixtures have variable
composition

(D) Elements cannot be
decomposed chemically

(¥ Scanned with OKEN Scanner



6. Which of the following is &
metalloid?

JX Boron
(B) Aluminum
(C) Bismuth

(D) Gallium

7. An experiment gives the following
values of titrant in a titration
experiment :

119 ml, 11:8 ml and 11:8 ml

The true value of the titrant should
be 11:3 ml. The experimental data
are

(A) precise and accurate
B precise but not accurate
(C) accurate but not precise

(D) neither precise nor accurate

8. What is the percentage of
uncertainty in measuring 100 8 of
solid with £0:01 g error?

L~ 001%
(B) 1-0%
(€ 10%

(D) 01%

10. Calculate the

.0003141 in scientific

9. Express n 4 signiﬁcant figures.

notation

4

-5

,Jz? 3.141 % 107

-3

pressure exerted

3 hen kept
12 of helium gas W
by e 1 of volume 1-0 dmd

in a vesse :
at 25°C assuming it behaves

ideally.
(A) 7436-45 atm
(B) 83-00 atm

Y 2448 atm

(D) 73-29 atm

11. The density of Hg is 13-596 g per cC
and acceleration due to gravity is
980-67 cm-s 2. The pressure exerted
by a column of 76 cm of Hg is

(A) 10133 Pa
(B) 10-133 kPa
W 101:33 kPa

(D) 10133 kPa

LMI/FPCA/II/25/8115-B
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W1/ i i matic e
12. The value of the ratio };Tc for the 16. An instrument with syste Iror
c

X will affect

van der Waals equation is

8 ~44] accuracy
A 3

3 (B) precision
B 3 |

)} (C) both accuracy and precision
) 1

(D) O (D) None of the above

13. The ratio between the Boyle’s
temperature and the critical
temperature for a van der Waals

16. Glucose contains 6 carbon, 6 oxygen
and 12 hydrogen atoms. The

gas is _ empirical formula of glucose is
27
@ 5 M) CeH1206
8 (B) CH,0
B 7
(C) C120;2Hy,
a
© 3
(D) None of the above
b
D) -
17. The electronic configuration of
] Cu’ is
14. In an experiment, a lower value of
standard deviation indicates Vq’ :
(A) [Ar]34'°
~&) the result is accurate
(B) the result is accurate and \(g)‘ [Ar]4s!34°
precise
(C) the result is precise (C) [Ar]4s?3d?
(D) the result is neither accurate
(D) [Ar]4s?3d8

nor precise

LMI/FPCA/11/25/8/15-B 4
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18. Which of the following is not a

d-block element?

(A" Hafnium

(B) Cerium
(C) Osmium

(D) Iridium

19. Which of the following’
homogeneous mixture?

(A) Air
(B) Concrete

(C) Oil and water mixture

2f Soil

20. Froth flotation method is
for

(A) carbonate ores
(B) oxide ores
(C) halide ores

P sulphide ores

LMI/FPCA/II/25/8I15—B

is a

used

the following metals

21, Which of i native state in

is foun
nature?

(A) godium
(B) Iron
(C) Zinc

4 Gold

22. In the extraction of iron, iron oxide
is reduced by

(A) hydrogen
(B) carbon dioxide
\.(Zf carbon monoxide

(D) None of the above

23. The alloy of copper and zinc is
known as

\.(Af brass
(B) bronze
(C) bell metal

(D) constantan

[P.T.O
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44. If the variance of 5 values is 0:64,

then its standard deviation is
(A) 564

(B) 0-128

(C) 32

(D) 08

45. If the mean is 25 and the standard

dev.iation is 5, then the coefficient of
variation is
JH  20%

(B) 48% -

(C) 60%

(D) 27%

46. The 'variance of the seven observa-
tions 6, 7, 10, 12, 13, 8, 14 is

A) 9
8] 925
(C) 850

(D) 829

47. If all the values in a data set are the
same, the standard deviation is

(A) 0
(B) 1

\(9)/ equal to the mean

(D) undefined

. A
R

-

LMI/FPCA/11/25/8/15-B
\-‘)“’- V}

f the standard deviation

48, 1he square ©
is called

(A) mode

JB) mean -~

(C) median

(D) variance

49. The area enclosed between one arch
" of the cycloid

x=a(0-sinb), y=a(1-cose)

and its base is

(A) 3na?
B) Z7@

2

2 ra
4 3

(D) None of the above

50. The area of the cardioid

r=a(l-cos9) is
(A)  3na?
(B) 6na?

€) a2

D) Sma?

[P.T.O.
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51. The length of the arc of the parg, )
x2 = 4ay measured from the Vertex
to one extremity of the latus Tectum
is

(A) log(l1++v?2)
4B) logV2
(C) log2

(D) None of the above

52. The volume of the solid generated
by the revolution of the cardijoid
r=a(l+cos6) about the initial line is

8 2
(a) 3ma

3
—na
8

4B)

(C) 3na?

(D) 8na? ;

53. The surface area of .~ the solid
generated by the revolution of
the astroid x=acos3¢, y=asin3¢
about the y-axis is

(A) 12742
12,

Bl ==

(B) 5 "a

£ g2

12

(D) 5nq2

LMI/FPCA/11/25/8/15.8 10

B4. Which of the following statementg
is correct in respect of frictiona]

force?

(A) Frictional force does not obey
Newton’s second law of motion,

(B) Frictional force does not depend
on normal force.

\_(9)/‘Frictional force is directly
proportional to normal force.

+ (D) Frictional force is a
conservative force.

55. A torque of 30 N-m applied on a
wheel causes it to suffer an angular
displacement 0-, =5t2, where 0o
is a constant. Which of the following
quantities can be directly derived
from the above data?

(A) Linear acceleration of the wheel
(B) Linear momentum of the wheel

J2 Angular momentum of the
wheel

.

(D) Moment of inertia of the wheel

56. A big asteroid of mass M breaks into
two parts of masses m and M- m,
which are separated by a distance
of 200km. The ratio m/M which
gives the maximum value of the

gravitational force between the two
parts is

(A 1 (B) 2
1 1

e

\
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57.

S8.

A desperado fires a bullet horizon-
tally into an open water tank
Creating a hole at a distance h below
the surface of water. The pressure
at the surface of water and the
pressure at the exit hole is same
as the atmospheric pressure. If the
hole is taken as a reference level for
the vertical height, h of the water
tsurface, then which of the following
1s the correct answer for speed v of
the water running out of the hole?
(g = acceleration due to gravity)

(A) v=\/g§ (B v=+2gh

(C) v=,/4gh (D) v= %

Assume a
expansion’ of

first-order

(1+})

where h+ R is the distance to an
object from the centre of the earth, R
being the radius of the earth. The
acceleration due to gravity
experienced by the object at a height
his 58 m-s~2. If M is the mass of the
earth, then which one of the
following is the correct expression
for the height of the object from the
surface of the earth? (G = universal

binomial

constant of  gravitation and
g=9-8 m-s7).
" 2R? 2R3

L B) “thl= 20k,
(A) T, (B) e

3
R? R

. D) h=—

© hr=Gum (D) GM

LMI/FPCA/11/25/8/15-B

59,

60.

motion, torque (x) anq
ty (0) are ana}ogous
linear velocity in
what i8  the
for the power
work done by a

In rotational T
angular velocl

to force an
motion.

generated due to

torque?

W P=t0

B) P= —“13
(C) P= —:; '
(D) P = %

A statue of mass m is completely
immersed in seawater with a rope
hoisting the statue. If B is the
buoyant force on the statue and
the statue is at rest, then which
one of the following is the correct

expression for the tension in the
rope?

(A) T=mg+B

11

[ P.T.O.
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62'

63.

of @ materiy io

dcnSﬂy
The 0 kg/ms. The Vvolumg
. X &
5 that has the Same Magg
water re of that materig) is 1o

one cubic met

be placed inside a cubical CONtajp g,

of side L such that water comp]etely
fills the container. Th.e value o B
sen is (density of Wate, -

that is cho
103 kg/m’)
(A) 178 m
() 200 m
(C) 300 m
(D) 378 m

Bodies when heated undergo thermg]
expansion because

of atoms/molecules

(A) volume
inside the bodies increases with
temperature
amplitude of vibration of

atoms/molecules increases and
hence the average distance
among them increases

(C) atoms/molecules start repelling
one  another at  higher

temperatures

(D) None of the above

The magnitude of electric field E
produced by a uniformly charged
sphere varies with distance r from its
centre as

MI/FPCA/II/25/8/ 15-B

64. Rlectric field of a dipole measUred

at a distant point varies g4 1
whereas that of a single point charg,

1
varies as =z It means that g,

electric field of a dipole clecrea,,eu
more rapidly with distance. Whgy &

the reason?

(A) Coulomb’s law is not applicapy,
for charges of an electric dipg|,

\M From a large distance, the
dipole looks like a combination

of two equal and opposite
charges' which almost coincide,
thus reducing the strength of

the field

(C) Permittivity €, of free space
increases linearly with distance
in presence of an electric dipole

(D) None of the above

65. An insulating sphere of radius R is

uniformly charged with total electric
charge Q. Consider a concentric
spherical surface of radius r inside
the sphere. Which of the following
expresses Gauss’ law for electric field

E at r?

2
(A) 4nrE = &3
SoR

B) 4nrlE=—2_
4negr

2p__Or
m 41"' E—47180R

3
(D) 4nr2E=2C
EoR

(¥ Scanned with OKEN Scanner



66.

67.

When a dielectric material  of

dielectric constant K is inserted

between the plates of a parallel-

plate capacitor, which one of

the following represents a correct

physical process?

(A) The capacitance of the capacitor
i1s reduced by a factor K.

~B) The potential difference between
the plates increases by a
factor K.

(C) The electric field strength
between the plates is increased
by a factor K.

(D) The electric field strength
between the plates is reduced
by a factor K.

A copper wire is carrying a current

on account of the applied electric
field E. The electric field required
to generate a current density J in
the wire is directly proportional to J.
The proportionality factor is known

as

(A) resistance
(B) dielectric constant
AC) resistivity
(D) conductivity
LMI/FPCA/11/25/8/15-B
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60-

69.

lines always form

1d
Magnetic fie
closed loop? becaus®
magnetic field is Produceq
_carrying loops
. ma .
(B) there 1° a9 gnetic
monopole
(C) magnetjc ﬁeld exerts fOrce
only on moving charges
(D) magnetic energy is always
conserved
A charged particle of mass m. and
charge q 1is moving with a
velocity v in a uniform magnetic field
B and is describing a helical path
with radius R. The time required
to complete one revolution of the
charged particle is
a r-28
m
AB) T=2
. qB
© T= 2tm
gqB
(D) T=—=X
2ngB

[ P.T.O.
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70. The figure shows an clc'ctric dibolc
where charge separation 18 fi“"d UI(:
point P is situated at a distang, :
from the centre of the dipole. p “eq’
on the dipole axis. If z= 504, the‘
the clectric field E of the POSitjye

Chﬂrgc (+q) at Pis
P A

‘¢ +g

dI 4
¢ —q
a

47[€0d2

(A)

e M=

4y (40d)>
q

neg (99d)?

oz 4 o
7€ (100d)?

€

(D)

71. The electric potential at the centre P
of the square of side length d whose
four corners are occupied by charges

+Q’ +Qs -Qv +4Q is

+Q +Q
P° ;
Q& - +4Q
- d C
320 100
A 4neod 4] 4negd
60Q 520Q
C V20
© Gmed P Gneed

LMI/FPCA/11/25/8/15-B
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72.

73.

Four statements are given below,
Which two of the statements are
simultaneously true about the
clectric field lines?

(i) Electric field lines are always

closed loops.

(ii) Electric field lines are always
parallel to each other.

Electric field lines can begin or
end inside a region space only
when there is charge within the

region.

(i)

The number of electric field
lines per unit area is propor-
tional to the electric field.

(iv)

(A) (i) and (i)
(B) (i) and (iii)
(C) () and (iv)

\JD)/' (iii) and (iv)

Magnetic flux through a solenoid

of 100 turns changes from
1-44 x 10~ Wb to zero within 25 ms.
The induced emf in the solenoid
is
(A) 576 mV

qz)/\57-6 mV
(C) 576 mV
(D) 5760 mV

e
(¥ Scanned with OKEN Scanner



74. . -

A source emf e is connected to
N resistor of v‘csistnncc R and an
111d}l¢t01‘ of. inductance L. The
fI:‘\lnmm flowing in the circuit is I

he energy conservation in the

(_:u‘cud implies the following

equation :

er=RI2+L4 ]
dt

T}ae second term in the right-hand

side represents

(A) thermal energy dissipated in
the circuit

(B) the rate at which thermal
energy is dissipated

(C) the rate at which thermal
energy is stored in the circuit

(D) the rate at which magnetic
energy is stored in the inductor

75. Identify the correct statement about
electromagnetic induction.

—’ .

(A) Induced electric field E 1S
related to induced emf e as

-
e= IE.dS
where S is the surface area.

(B) Induced emf is produced by
static electric charges.

Jgr Lenz’s law of electromagnetic
induction gives the magnitude
of the induced emf.

(D) Induced emf is p_roduced by a
changing magnetic field.

LMI/FPCA/11/25/8/15-B

76,

77.

78.

e following is an
ent about electro.

Which one¢ 0

incorrect statem
'ndUCUOn

magnetic ! '

g . induCCd in a loop of
ire when a bar
moved towards it

(o) Acurr

B) A current is induced in a loop of
® conducting wire when the loop
is moved towards & par magnet,

(C) The magnitude of the induced
current does not depend on the
size of the loop-

(D) A current 18 induced in the
loop whenever the number' of
magnetic field lines passing
through it changes.

A proton has to gain an amount of
energy 120 eV when accelerated by
a potential difference. The potential
difference required is

(A) 60V B) 120V

() 240V (D) 480V

An object is freely falling under

gravity with acceleration due to

gravity, g=98 m/sz. Which one of

the following is a correct statement

about the motion?

(A) The speed of the object
increases but the force on the
object remains constant.

(B) The speed of the object remains
constant as the acceleration is
constant.

(Y The speed of the object
increases as the force of gravity
increasés towards the ground-

(D) There is no relation between the
speed and the acceleration of a
freely falling object.

[P.T.O.
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While loosening or tiphwmng
screw, a screwdriver of large "Gdl

handle is required. The reason jg

W/}t causes large angyja,
N/
acceleration with a small t°rqu

79.

(B) it causes large angy,.
acceleration with a large torque

it causes large moment ¢

(@)
inertia of the screw and hence a
large angular acceleration
(D) it causes a large force on the
screw
80. Given 1 atomic mass unit gag
1u=1466x 10727 kg, the number of
carbon atoms that is to be
assembled to make 1 kg mass is
(A) 502 x 1025
(B) 502 x 1027
(C) 6-02 x 1026

BT 6-02 x 1027

81. A piston with a small cross-sectional
area A; exerts a force F; on a
confined incompressible fluid. The
pressure is transmitted through the
fluid undiminished in magnitude to
a large area of cross-section Ay,
where F, is the force. Which one of
the following relations is true?

(A) B R=22F
A
AA A
C) F =212 p -2
€ B F D) F, Ar

LMI/FPCA/11/25/8/15-B
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82.

83.

An object of mass m ia initially at
rest. It is acted upon by a varying
force F= k1?+k2t3}', t is in second
and k; and k, are constants. The
velocity of the object at t=1s is

s ko n

JA’, kll+4]
~ 4k, A
(B) m1+-—k:2-.l
2 kp o

1) R t !
kl‘t kQ“

O o am

Which one of the following is the
correct expression for temperature at
which a gas escapes the earth?
Given M and R are the mass and
the radius of the earth, m is the
mass of one molecule of the gas,

- kg is the Boltzmann constant and

G is the wuniversal constant of

gravitation.
@A) T= SGMm
3kgR
) _ 2GMm
f(B 3kgR
C) T= 2GMm "
3kgR?
3kgR?

(¥ Scanned with OKEN Scanner



84. The depth in seawater where the
ga}xgc pressure is 1:00 x 10° Pa is
(Given the density of seawater is
1:03 x 103 kg/m® and g=9:8 m-s7?

(A) 1291 m
AB) 1191 m
(C) 991 m

(D) 791 m

85. There are two particles of mass
m; =1 kg and my=2 kg on the xy-
plane. Their position vectors are
given as 2‘1:+33' and 5i+6J, where
distances are in metres. The
magnitude of x-component of the
position vector of the centre of mass

of the system is

(A) 4 m
(B) 5m
) 12 m
(D) 15m

the following is
equivalence of

(Symbols

86. Which on€ of
the rotational

-

Newton’s law F =

i?:_?
denote their usual meanings)

do dL
4 —"———-
(A) T gt B) "=
> d7 2 d 2
(&) L=—-‘dt (D) T—dt(f v)

LMI/FPCA/11/25/8/15B
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87, The dimen?

88.

ion of torque 1S Same

as that of

(A) work

tries 1o estimate
of the earth by
measuring the acceleration due to
gravity. He knows the value of
the earth’s radius R. If he assumes
that the earth is a uniform sphere,
then which of the following
represents a correct formula for
the density of the earth? (Symbols
denote their usual meanings)

A physicist
the density

o p=3ncg;R3
(B) F:'O‘GQF
er p=4:gR
(D) p=G—is-

[P.T.O:
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89. A body of mass 0-3 kg Is ttacheq t 92. The moment of me;tl?'adi(l).ls Ia?
one end of a spring of length m cylinder of mass M an ! M2

; : - if the tengi. . g
The string will break 1 _ Nsiop s of rotation is
exceeds 120 N. The body is Whirje, about the axi l?d -
in a horizontal circle, the other ¢ d A force of 9 N has been applie

of the string being fixed .at the Centre the lever arm of the cylm’lc‘l;r
of the circle. The maximum speeq obtaining the maximum torque. . e
the body attains without breaking lever arm is equal to twice the radius

fhe siring s of the cylinder, R=006 m. If the
mass of the cylinder is 25 kg, then

e the angular acceleration of the
cylinder due to the applied torque is

(B) 20 m/s
€) 400 m/s (A) 12 rad/s?
(D) 200 m/s
(B) 16 rad/s
90. A particle is acted by a conservative (C) 24 rad/s?
force. Its potential energy is given by
o (D) 48 rad/s?
U==(x*+y?)
2
The magnitude of the force at the
point (x, y) = (3, 4) is 93. Which of the following statements is
(A) F=25N (B) F=16 N correct in respect of dew point?
Ae) F=9N D) F=5N (A) The dew point is, the

temperature at which the air

91. A ball of mass 1 kg hits a wall by beiomes saturatedt WI ?1_11 tt_le
moving towards the negative x-axis water vapour present in the air.
with a speed of 30 m/s. It then

bounces back towards the positive (B) When the air is cooled

x-axis with a speed of 20 m/s. If the down to its dew point, the
collision time is 0-01 second, then relative humidity of the air
what is the force experienced by the becomes 100%,

ball at the collision with wall?
(C) When the temperature drops

(A) 005 N :
below the dew point, condensa-
(B) 05N tion takes place.
"C) S0 N
\)@/All of the above statements
(D) 5000 N are true.
LMI/FPCA/11/25/8/15.-B 18
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erature OK=

94. Which
0 ; ‘
Aorrect S:'at the following is a 06 te 7670 temp
ement about « Absolute  “”
force? out buoyant "973:15 °C) refers O
¢ [ i h wat
re at whic er
A . Al temperatt” .
(A) Buoyant force does not depend (A) reezes to solid gtate
o .
n ‘the acceleration due to rure at which absolute
gravity. tempere es becom
pressure of all 82° e
zero
h all gases

(B) Buoyant force is proportional to i
ature at whic

the density of the fluid. (©) temper _
Nﬂ{‘ = pecome solid
uoyant force is equal to th i liqui
) e at which all liquids
weight of the body immersed in (D) temperatsl(l;fd
the fluid. : becorm®
(D) Buoyant force does not depend 97, The volume of certain amount of
on the volume of the immersed water changes with temperature as
body. shown in the figure. What can be
said about water from the figure?
Expansion of water

95. Which one of the following is 1008

the definition of relative humidity?

\Mt is the ratio of the partial

pressure of water vapour in
the air to the saturation

r vapour pressure at the
pressed as

1005:75
10035

wate 100125

same temperature, ex
a percentage.

v

999
: 0481216202428

Volume of 1 kg of water (in mL)

(B) Itis the ratio of partial pressure
of water vapour at room Temperature (in °C)
temperature to the pressurc of (A) Water contracts on freezing.
air at the same temperature,
expressed as & percentage. Water has positive coefficient
of volume expansion between
c) It is mass of the water vapour 0°C and 4 °C.
. . 3 .
present in 1'0m of air, (©) Water fas cepative coefficient
expressed as a percentage. of volume expansion between
0°C and 4 °C.

it is the partial pressure of
water ~vapour in the ain
expressed as & percentage-

(D) The density of water is

(D)
minimum at 4 °C.

T.O.
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98. Consider Hooke’s law for a Partiy),

oscillating along x-axii with a SPrip,
constant k=1 (in um.). °
of the particle is 1 (in unit), they,

which of the following graphs .
acceleration vs. displacement of

particle is correct?

(@7 Acceleration
Displacement
(B) Acceleration
Displacement
% Acceleration
Displacement
(D) Acceleration
Displacement

LMI/FPCA/I1/25/8/15.B

If the mas§

20

990

100.

capacitors have

-plate
Two parallel-p -
identi:?al charge g and area of cross
section A. The plates of capacitor 1

ice the separa-

arated by twice ‘

fios Sg? the plates of capac1tor' 2.
3/(;1nich one of the following

statements is correct?

(A) Capacitances of both the
capacitors are same.

(B) Capacitance of the capacitor 1
is twice the capacitance.of the

capacitor 2.

(C) Energy stored in the capacitor 1
is 4 times the energy stored in

the capacitor 2.

(D) Energy stored in the capacitor 1
is 2 times the energy stored in
the capacitor 2.

In an experimental setup, an electric
field E and a magnetic field B are
kept perpendicular to each ‘other.
A charge g with mass m moves along
the direction of the electric field and
hence perpendicular to the magnetic
field with a velocity v. The charge
has been accelerated by a potential
difference V. If the electric force and
the magnetic force on the charged
particle balance, and E, B and V are
known, the experiment can be used
to measure

(A) only the charge of the particle
(B) only the mass of the particle

42T only the kinetic energy of the
particle

(D) charge-to-mass rat;
tio
the particle (@/m) of

(¥ Scanned with OKEN Scanner



