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Max. Marks: 384 Questions: 96
H1 (22 (3)6 (4)8

Section A (MCQ) — 90 questions

Q.1 A new unit () of length is chosen such that it is
equal to the speed of light in vacuum. What is the Q.6 Match List-T with List-IL.
distance between Venus and Earth in terms of «
units if light takes 6 min. 40 s to cover this distance?

List-I List-II

A. |Boltzmann constant |I. |[M™L3T 2]
(1)200a  (2)400a  (3)300a  (4) 500« B. |Stefan's constant II. |[ML°T ]
C. | Planck's constant I | [ML?T K™}

D. | Gravitational constant |IV. |[MLT3K™]

PedEr
Q.2 Consider the equation H= - tSE Choose the correct answer from the options given
Where H = magnetic field intensity; E = electric below :
field, e = permittivity, x = distance, t = time (1) A-1, B-11, C-III, D-IV
The values of p, q, r and s respectively are : (2) A-IV, B-III, C-II, D-I

(3) A-111, B-1V, C-1I, D-I

MLLLI -1 1,21 (4) A-II, B-I, C-IV, D-III
3)1,-1,-2,1 @-1,-2,-2,1
p— Q.7 In a Vernier calipers, when both jaws touch each
: other, zero of the Vernier scale is shifted to the right
& of zero of the main scale and 7" Vernier division
Q.3 The density p of a uniform cylinder is determined coincides with a main scale reading. If the value of
by measuring its mass m, length 1 and diameter d. 1 main scale division is 1 mm and there are 10
The measured values of m, 1 and d are 97.42 + 0.02 Vernier scale divisions, then the Vernier caliper has
g, 835 £ 0.05 mm and 20.20 + 0.02 mm,
respectively. Calculated percentage fractional error (1) 0.07 cm negative zero error
inpis (2) 0.7 cm negative zero error

(3) 0.07 cm positive zero error

(1)0.63% (2)0.82% (3)0.72%  (4) 0.25%

- (4) 0.7 cm positive zero error

Q8 L, C and R represents physical quantities
inductance, capacitance and resistance respectively.
The dimensional formula M L2T *A™? corresponds

i

Q.4 The potential energy of a particle changes with

to
distance x from a fixed origin as V = B’ where
A and B are constants with appropriate dimensions. 1 R 9 R 3 C 4 1 /L
The dimensions of AB are . @ V1.C ( )LC 3) VIR ( )R C
(1) [MILS/ZT—Z] (2) [M3/ZL5/2T—2]
(3) IM'L*T ] (4) IM'L?T ]

Q.9 Match List-I with List-II.
where h (Planck's constant), G (gravitational

constant) and c (speed of light in vacuum) as
Q.5  The percentage error in the calculated volume of a fundamental units.

sphere, if there is 2% error in its diameter
measurement, is

P-1 > PrepBlink
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List-I List-II Q.13 The diameter of a wire measured by a screw gauge
he of least count 0.001 cm is 0.08 cm. The length
A. |Meter (L) L \/g measured by a scale of least count 0.1 cm is 150 cm.
When a weight of 100 N is applied to the wire, the
B. | Second (S) 1L \/E? extension in length is 0.5 cm, measured by a
¢ micrometer of least count 0.001 cm. The error in the
C. Kilogram (M) 1L K21.2¢3 measured Young‘s modulus is o x 10° N/m2 The
Gh value of a is

Gh (Ignore the contribution of the load to Young's

D. |Kelvin (K) IvV. = modulus error calculation)

Q.10

Q.11

Q.12

Choose the correct answer from the options given
below :

(1) A-11, B-1V, C-1, D-1II
(2) A-1V, B-11, C-1, D-III
(3) A-1V, B-1, C-1I, D-III
(4) A-111, B-1, C-11, D-IV

In an experiment to determine the resistance of a

given wire using Ohm's law, the voltmeter and

ammeter readings are noted as 10 V and 5 A,

respectively. The least counts of voltmeter and

ammeter are 500 mV and 200 mA, respectively. The

estimated error in the resistance measurement is
Q.

(1)0.25  (2)2 (3)2.5 (4)0.18

Ta v ot

Elra

In a screw gauge when the circular scale is given
five complete rotations it moves linearly by 2.5 mm.
If the circular scale has 100 divisions, the least

count of screw gauge is mm.
(1)1x1072 2)1x1073
(3)5x107 (4)5x107
Ok
=R
1
The dimensional formula of EEOEZ (g0

permittivity of vacuum and E = electric field) is
M?LPT¢. The value of 2a —b +c =

(1o @1 3-1 4)2

Q.14

Q.15

Q.16

(1) 1.3 (2)1.65 (3)0.13  (4)0.25

Dimensions of universal gravitational constant (G)
in terms of Planck's constant (h), distance (L), mass
(M) and time (T) are

(1) [h"TLM 2]
(3) [ATL2M 2]

(2) [hT"'LM 2]
(4) [T 'LM 2]

In a screw gauge the zero of main scale reference
line coincides with the fifth division of the circular
scale when two studs are in contact. There are 100
divisions in circular scale and pitch of screw gauge
is 0.1 mm. When diameter of a sphere is measured,
the reading of main scale is 5 mm and 50" division
of circular scale coincides with the reference line of
main scale. The diameter of sphere is

mm.

When both jaws of vernier callipers touch each
other, zero mark of the vernier scale is right to zero
mark of main scale, 4" mark on vernier scale
coincides with certain mark on the main scale.
While measuring the length of a cylinder, observer
observes 15 divisions on main scale and 5™ division
of vernier scale coincides with a main scale
division. Measured length of cylinderis ____ mm.
(Least count of Vernier calliper = 0.1 mm)

(1) 15.5 (2)15.4

(3)15.9  (4)15.1

s
i

P-2
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Q.17

Q.18

Q.19

Q.20

The time period of a simple harmonic oscillator is

T=2m/ % Measured value of mass (m) of the

object is 10 g with an accuracy of 10 mg and time
for 50 oscillations of the spring is found to be 60 s
using a watch of 2 s resolution. Percentage error in
determination of spring constant (k) is %.

(1)3.43 (2) 7.60

(3)335  (4)6.76

Match List - I with List - IT.

List-I List-II
A. | Coefficient of viscosity ~ |I. |[ML™'T ]
B. | Surface tension II. | [ML?T?]
C. | Pressure II. | [ML°T?]
D. | Surface energy IV. | [ML'T ]

Choose the correct answer from the options given
below :

(1) A-I, B-II, C-IV, D-III
(2) A-1V, B-III, C-1, D-II i
(3) A-IV, B-I, C-II, D-TII FE
(4) A-I, B-III, C-II, D-IV =

In an experiment, a set of readings are obtained as
follows: 1.24 mm, 1.25 mm, 1.23 mm, 1.21 mm.
The expected least count of the instrument used in
recording these readings is mm.

(1) 0.01 (2) 0.05

(3)0.001  (4)0.1

Match the LIST-I with LIST-II

List-I List-II
A. | Magnetic induction I. |MLT?A™
B. | Magnetic flux II. |ML’T2A™
C. |Magnetic permeability ~ |III. | ML°T?A™!
D. | Self inductance IV. | ML2T2A™!

Choose the correct answer from the options given
below:

(1) A-III, B-1V, C-II, D-I
(2) A-L, B-III, C-1V, D-II
(3) A-IV, B-III, C-1, D-II
(4) A-III, B-1V, C-1, D-II

Q.21

Q.22

Q.23

Q.24

Q.25

In a vernier callipers, 50 vernier scale divisions are
equal to 48 main scale divisions. If one main scale
division = 0.05 mm, then the least count of the
vernier callipers is mm.

(1) 0.002  (2)0.02

(3)0.05  (4)0.005

In a screw gauge, the zero of the circular scale lies 3
divisions above the horizontal pitch line when their
metallic studs are brought in contact. Using this
instrument thickness of a sheet is measured. If pitch
scale reading is 1 mm and the circular scale reading
is 51 then the correct thickness of the sheet is
mm.
[Assume least count is 0.01 mm]

(1)154  (2)1.50 (3)151  (4)1.48

Four persons measure the length of a rod as 20.00
cm, 19.75 cm, 17.01 cm and 18.25 cm. The relative
error in the measurement of average length of the
rod is :
(1)0.18 (2)0.24

(3)0.06  (4)0.08

Match the LIST-I with LIST-II

List-I List-II
A. | Spring constant I. ML?T K
B. | Thermal conductivity 1. MLOT
C. | Boltzmann constant 1. ML°T3A™
D. | Inductive reactance IV. MLT K™

Choose the correct answer from the options given
below:

(1) A-III, B-IL, C-1V, D-I
(2) A-I, B-IV, C-II, D-II
(3) A-1L, B-1, C-IV, D-III
(4) A-I1, B-1V, C-I, D-II

In an experiment the values of two spring constants
were measured as k; = (10 + 0.2) N/m and

k, = (20 £ 0.3) N/m. If these springs are connected
in parallel, then the percentage error in equivalent
spring constant is :

£ Preplink
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Q.26 Consider a modified Bernoulli equation. List - I List - II
A 1 -1
(P N B_t2> +pg(h+BO)+ 3pV2= constant B. Impulse IL |[MLT]
20
If t has the dimension of time then the dimensions of C. | Power IIL | [MLTT]
A and B are , respectively. D. | Moment of inertia IV. | [ML™3T

Q.27

Q.28

Q.29

Q.30

Q.31

(1) [ML®T '] and [M"LT]
(2) IMLT?] and [M°LT]

(3) IML®T 2] and [M°LT 2] G B
4 [MLT!] and [M°LT Y] Cafds o

A spherical body of radius r and density o falls
freely through a viscous liquid having density p and
viscosity n and attains a terminal velocity v,.
Estimated maximum error in the quantity n is :
(Ignore errors associated with o, p and g,
gravitational acceleration)

Ar Avg [Ar AVO]
@ 2[ r Vvp ()2 r - Vo
A A
(3) 24r, Avo 4y 22 _ Ao
r Vo r Vo

Keeping the significant figures in view, the sum of
the physical quantities 52.01 m, 153.2 m and
0.123mis:

(1)205.3 m
(3)205.333 m

(2) 205 m
(4) 205.33 m

3 2
A quantity Q is formulated as X 2Y 2Z5. X, Y,
and Z are independent parameters which have
fractional errors of 0.1, 0.2, and 0.5, respectively in
measurement. The maximum fractional error of Q is
(1) o.6 2)0.8

(3)0.7 (4)0.1

&

The dimension of 4/ ? is equal to that of:
0

(Hp = Vacuum permeability and &5 = Vacuum
permittivity)
(1) Voltage (2) Inductance

(3) Resistance (4) Capacitance

Match List - I with List - IT.
List-I

List - IT
[ML2T 3]

A. | Mass density L.

Q.32

Q.33

Q.34

Q.35

Choose the correct answer from the options given
below :

(1) (A)-(IV), (B)-(1I), (C)-(II), (D)-(1)
(2) (A)-(1), (B)-(I1D), (C)-(1V), (D)-(D)
(3) (A)-(IV), (B)-(III), (C)-(T), (D)~(I1)
(4) (A)-(IV), (B)-(1I), (C)-(D), (D)-(I11)

In an electromagnetic system, the quantity
representing the ratio of electric flux and magnetic
flux has dimension of MPLQTRAS, where value of
'Q'and 'R' are

ME-5 @2 322 @O0-1

=

In an electromagnetic system, a quantity defined as
the ratio of electric dipole moment and magnetic
dipole moment has dimension of [MPLRTRAS], The
values of P and Q are :

H-L0 @0,-1

G-1L,1 @»1,-1

A person measures mass of 3 different particles as
435.42 g, 226.3 g and 0.125 g. According to the
rules for arithmetic operations with significant
figures, the addition of the masses of 3 particles will
be.

(1)661.845 g

(3)662 g

(2)661.84 g
(4)661.8 g

Match the LIST-I with LIST-II

List - I List - IT
Gravitational constant I. [[LT™?]
B. |Gravitational potential |II. |[L?T2]
energy
C. | Gravitational potential | III. | [ML2T 2]
Acceleration due to IV. | [ML3T 2]
gravity

Choose the correct answer from the options given
below:

P-4
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Q.36

Q.37

Q.38

Q.39

(1) A-IV, B-III, C-I1, D-1
(2) A-TL, B-IV, C-III, D-1
(3) A-I, B-1II, C-1V, D-II
(4) A-TII, B-II, C-I, D-IV

Match the LIST-I with LIST-II

LIST-I LIST-II
A. | Boltzmann constant I |ML2T!
B. | Coefficient of viscosity |II. |MLT 3K
C. |Planck's constant M. | ML2T K™
D. |Thermal conductivity | IV. ML7'T!

Choose the correct answer from the options given
below:

(1)A-TLB-1IV,C-1,D-1I
(2)A-TLB-1IV,C-1,D -1
(3)A-NILB-1,C-I,D-1V
(4)A-1,B-1,C-1V,D-1

Match List I with List I1.
List- I List - IT
A. | Coefficient of viscosity I. |[[MLT?
B. |Intensity of wave . [[ML™?T?]
C. |Pressure gradient L. | [M'LT?]
D. | Compressibility IV. |[[ML'T ]

Choose the correct answer from the options given
below:

(1) (A)-D), (B)-(IID), (C)-(IV), (D)-(I)
(2) (A)-(IV), (B)-(1I), (C)-(D), (D)-(I1I)
(3) (A)-(IV), (B)-(D), (C)-(1D), (D)-(I11)
(4) (A)-(I), (B)-(IV), (C)-(I1D), (D)~(IT)

The equation for real by

<P+%>(V—b)=RT, where P, V, T and R are the

gas is given

pressure, volume, temperature and gas constant,
respectively. The dimension of ab™? is equivalent to
that of :

(1) Compressibility (2) Planck's constant
(3) Energy density (4) Strain

O 4001

If g and g, are the permeability and permittivity of
free space, respectively, then the dimension of

(7o)
— ) is
Ho€o

(OLTYL  (L¥T* (@) TYL?  (4)L/T?

Q.40

Q.41

Q.42

Q.43

Q.44

Given a charge g, current I and permeability of
vacuum p,y. Which of the following quantity has the
dimension of momentum ?

(2) g*pol

(3) quo/l (4) qpol

(1) ql/pg

o]
The pair of physical quantities not having the same
dimensions is :

(1) Angular momentum and Planck's constant
(2) Torque and energy
(3) Surface tension and impulse

(4) Pressure and Young's modulus

The expression given below shows the variation of
velocity (v) with time (t),
Bt
=A+—.
\' t C+t

The dimension of ABC is :

(1) [M°LIT ]
(3) [M°L*T?]

(2) [MOL?T?]
(4) [MLT3]

Match List - I with List - IT.

List- I List - IT
A. | Young's Modulus . MLIT!
B. | Torque I. | ML!T?
C. | Coefficient of Viscosity III. /M 1L3T™2
D. | Gravitational Constant IV. ML?*T?

Choose the correct answer from the options given
below :

(1) (A)-(D), (B)-(I1D), (C)-(11), (D)-(IV)
(2) (A)-(IV), (B)-(1I), (C)-(TI), (D)~(T)
(3) (A)-(ID), (B)-(1), (O)-(1V), (D)-(I11)
(4) (A)-(ID), (B)-(IV), (C)-(D), (D)-(I11)

Match List - I with List - IT.

List-1 List - IT
A. | Angular Impulse L | MOL2T7
B. | Latent Heat I. ML?T3A!
C. |Electrical resistivity | III. M L2T!
D. |Electromotive force ~ |[IV. ML3T3A™

Choose the correct answer from the options given
below:

P-5
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Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

(1) (A)-aD), B)-(1), (O)-(1V), (D)-(I1I)
(2) (A)-(D), (B)-(I1D), (C)-(1V), (D)-(II)
(3) (A)-(I1D), (B)-(D), (C)-(1V), (D)-(1I)
(4) (A)-(1D), (B)-(D), (C)-(11), (D)-(IV)

32.3x1125

27.4 ’
where all the digits are significant. Then to report
the value of y we should write

For an experimental expression y=

(1)y = 1326.186
(3)y = 1326.19

(2)y = 1326.2
(4)y = 1330

7
(O} 2

The energy E and momentum p of a moving body of
mass m are related by some equation. Given that c
represents the speed of light, identify the correct
equation

(1) E? = pc? + m*c*

(3) EZ — p2C2 + In2C4

(2) E? = pc? + m*c?
(4) E2 — p2C2 + II12C2
=

The position of a particle moving on x-axis is given
by x(t)=Asint+Bcos?t+Ct>+D, where t is time.

The dimension of AgC is

()L L3T? ()L T? (4)L?

The electric flux is ¢ = ac + BA where A and o are

linear and surface charge density, respectively. (9)

B
represents
(1) displacement (2) charge
(3) electric field (4) area

The energy of a system is given as E(t) = o’e ™,
where t is the time and p = 0.3 s™%. The errors in the
measurement of o and t are 1.2% and 1.6%,
respectively. At t = 5 s, maximum percentage error
in the energy is :

(1) 6% (2) 11.6%

(3) 4% (4) 8.4%

Match List - I with List - IT

Q.51

Q.52

Q.53

List- I List - IT
A. | Permeability of free I. |[[ML2T72]
space
B. | Magnetic field II. |[[MT2A™1]
C. | Magnetic moment III. | [MLT2A™2]
D. | Torsional constant IV. | [LZA]

Choose the correct answer from the options given
below :

(1) (A)-(I1D), (B)-(ID), (C)-(IV), (D)-(1)
(2) (A)-(D), (B)-(1V), (C)-(ID), (D)-(I11)
(3) (A)-(1), (B)-(D), (C)-(II), (D)-(1V)
(4) (A)-(IV), (B)-(111), (C)-(1), (D)-(I1)

If B is magnetic field and y is permeability of free
space, then the dimensions of (B/}) is

(1) MT2A!
(3) ML?T?A!

QLA
(4 LT?2A!

Given below are two statements :

Statement-I: In a vernier callipers, one vernier
scale division is always smaller than one main scale
division.

Statement-II: The vernier constant is given by one
main scale division multiplied by the number of
vernier scale divisions.

In the light of the above statements, choose the
correct answer from the options given below.

(1) Both Statement-I and Statement-II are false
(2) Statement-I is true but Statement-II is false
(3) Both Statement-I and Statement-II are true

(4) Statement-I is false but Statement-II is true

correct
dimensional formula for the capacitance in F ? M,
L, T and C stand for unit of mass, length, time and
charge respectively.

Which one of the following is the

(1) [F]=[CM™'L2T2]
(2) [F]=[C2M2LT?]
(3) [F1=[C*M™IL™2T?]
(4) [F1=[CM2L2T 2]
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Q.54

Q.55

Q.56

Q.57

Q.58

The maximum percentage error in the measurement
of density of a wire is

[Given, mass of wire = (0.60 + 0.003) g

radius of wire = (0.50 + 0.01) cm

length of wire = (10.00 + 0.05) cm]

7 2)8

35 (4)4

The dimensional formula of latent heat is :

(1) M°LT 2]
(3) IM°L2T ]

(2) [MLT ]
4) [ML?T™?]

W E

One main scale division of a vernier caliper is equal
to m units. If n® division of main scale coincides
with (n + 1)" division of vernier scale, the least
count of the vernier caliper is :

1 m
OF ey O ey
n m
O @D @ 2@+D

The de-Broglie wavelength associated with a

particle of mass m and energy E is h/4/2mE . The
dimensional formula for Planck's constant is :

(1) [M2L2T2]
(3) IML?T™]

(2) ML T2]
(4) [MLT?]

In an expression a x 10° :

(1) a is order of magnitude for b <5
(2) b is order of magnitude fora < 5
(3) b is order of magnitude fora > 5
(4) b is order of magnitude for 5 <a < 10

c]

ot

Q.59

Q.60

Q.61

Q.62

Young's modulus is determined by the equation
Mdyne
1 em?

and 1 is the extension of wire used in the
experiment. Now error in Young modulus (Y) is
estimated by taking data from M-I plot in graph
paper. The smallest scale divisions are 5 g and
0.02 cm along load axis and extension axis
respectively. If the value of M and 1 are 500 g and
2 cm respectively then percentage error of Y is :

given by Y =49000 where M is the mass

(1) 2% (2)0.02% (3)0.5%  (4)0.2%

The diameter of a sphere is measured using a
vernier caliper whose 9 divisions of main scale are
equal to 10 divisions of vernier scale. The shortest
division on the main scale is equal to 1 mm. The
main scale reading is 2 cm and second division of
vernier scale coincides with a division on main
scale. If mass of the sphere is 8.635 g, the density of
the sphere is:

(1) 2.2 g/cm®
3) 1.7 g/em?

(2) 2.0 g/cm®
(4) 2.5 g/cm®

If €, is the permittivity of free space and E is the
electric field, then e,E? has the dimensions :

() ML T7]
(3) [IM°L2TA]

(2) [ML*T™]
@) M L3T A%

There are 100 divisions on the circular scale of a
screw gauge of pitch 1 mm. With no measuring
quantity in between the jaws, the zero of the circular
scale lies 5 divisions below the reference line. The
diameter of a wire is then measured using this screw
gauge. It is found that 4 linear scale divisions are
clearly visible while 60 divisions on circular scale
coincide with the reference line. The diameter of the
wire is :

(1) 4.65 mm
(3) 4.55 mm

(2) 4.60 mm
(4) 3.35 mm
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1 Q.67 In a vernier calliper, when both jaws touch each

.63 Least count of a vernier caliper is =——= cm. The ’
Q P 20N other, zero of the vernier scale shifts towards left

Q.64

Q.65

Q.66

value of one division on the main scale is 1 mm.
Then the number of divisions of main scale that
coincide with N divisions of vernier scale is :

o (5x) @ (Sox)
(3) (2N - 1) ) <2Nz—_1>

To find the spring constant (k) of a spring
experimentally, a student commits 2% positive error
in the measurement of time and 1% negative error in
measurement of mass. The percentage error in
determining value of k is :

(1) 5% (2) 3%

(3) 1% (4) 4%

While measuring diameter of wire using screw
gauge the following readings were noted. Main
scale reading is 1 mm and circular scale reading is
equal to 42 divisions. Pitch of screw gauge is 1 mm
and it has 100 divisions on circular scale. The

diameter of the wire is =0 mm. The value of x is :

(1) 42 (2) 71 (3)21 (4) 142
oF 7o)
oy

Given below are two statements:

Statement-I: Dimensions of specific heat is
[L2T2K1.

Statement-II: Dimensions of gas constant is
ML2T K.

In the light of the above statements, choose the most
appropriate answer from the options given below.

(1) Statement (I) is incorrect but statement (II) is
correct

(2) Both statement (I) and statement (II) are
incorrect

(3) Both statement (I) and statement (IT) are correct

(4) Statement (I) is correct but statement (II) is
incorrect

Q.68

Q.69

Q.70

Q.71

and its 4" division coincides exactly with a certain
division on main scale. If 50 vernier scale divisions
equal to 49 main scale divisions and zero error in
the instrument is 0.04 mm then how many main
scale divisions are there in 1 cm ?

15 (2) 40

(3) 10 (4) 20

If G be the gravitational constant and u be the
energy density then which of the following quantity

have the dimensions as that of the 1/ uG :

(1) Gravitational potential
(2) pressure gradient per unit mass

(3) Energy per unit mass

(4) Force per unit mass

Time periods of oscillation of the same simple
pendulum measured using four different measuring
clocks were recorded as 4.62 s, 4.632 s, 4.6 s and
4.64 s. The arithmetic mean of these readings in
correct significant figure is :

(1)5s (2)4.6s

(3)4.62s  (4)4.623s

[EIRiAE]

What is the dimensional formula of ab™' in the
equation (P + %)(V -b)=RT, where letters have
their usual meaning.

(1) M8 L7 T4
B M°L3T?

@) M 1LSTY
AHML2T?

A vernier callipers has 20 divisions on the vernier
scale, which coincides with 19" division on the
main scale. The least count of the instrument is 0.1
mm. One main scale division is equal to

mm.
15 )2

(3)1 (4)0.5
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Q.72 The equation of stationary wave is : List1 List IT
ot X (Number) (Significant figure)
y =2asin (—)cos (—) .
A A C. |100.100 1L |5
Which of the following is NOT correct :
D. |0.0010010 IvV. |6

Q.73

Q.74

Q.75

Q.76

Q.77

(1) The dimensions of nt is [L]
(2) The dimensions of n is [LT™!]
(3) The dimensions of x is [L]
(4) The dimensions of n/A is [T]

Applying the principle of homogeneity of
dimensions, determine which one is correct, where
T is time period, G is gravitational constant, M is
mass, r is radius of orbit.

4mlr
2 - AT
1) T°= G2 (2) T? = 4%
4m?r3 4mer
2 — 2 —
T GM T GM

10 divisions on the main scale of a Vernier calliper
coincide with 11 divisions on the Vernier scale. If
each division on the main scale is of 5 units, the
least count of the instrument is :

50 1
@7 @5

e @5

The dimensional formula of angular impulse is :

(1) [ML2T]
(3) IML2T]

(2) [ML2T1]
(4) [MLT ]

The radius (r), length (I) and resistance (R) of a
metal wire was measured in the laboratory as
r=(0.35+ 0.05) cm

R = (100 + 10) ohm

1=(15+£0.2) cm

The percentage error in resistivity of the material of
the wire is :
(1)37.3% (2)25.6%

(3)35.6%  (4)39.9%

Match List - I with List - IT.

List I List IT
(Number) (Significant figure)
1001 L. |3

B. |010.1 1. 4

Q.78

Q.79

Q.80

Q.81

Q.82

Choose the correct answer from the options given
below :

(1) (A)-D), (B)-(1), (O)-(1V), (D)-(I1I)
(2) (A)-(1V), (B)-(I1D), (C)-(D), (D)-(IT)
(3) (A)-(D), (B)-(1D), (O)-(110), (D)-(1V)
(4) (A)-(I1D), (B)-(IV), (C)-(11), (D)-(1)

If the percentage errors in measuring the length and
the diameter of a wire are 0.1% each. The
percentage error in measuring its resistance will be:

(1) 0.144%
(3)0.1%

(2) 0.2%
(4) 0.3%

1
A force is represented by F=ax? + bt2

where x = distance and t = time. The dimensions of
b?/a are:

(1) ML2T?]
(3) [MLT 2]

(2) [ML3T?]
4) [MLIT]

Consider two physical quantities A and B related to
—x2
At
dimensions of energy, length and time respectively.
The dimension of AB is

B
each other as E= where E, x and t have

() L2M'T°
@) LM IT!

@ LM IT!
AHL>MIT!

i

The measured value of the length of a simple
pendulum is 20 cm with 2 mm accuracy. The time
for 50 oscillations was measured to be 40 seconds
with 1 second resolution. From these measurements,
the accuracy in the measurement of acceleration due

to gravity is N%. The value of N is:
(1)6 @5 (34 (48
Match List I with List II.
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List I List IT (2) Specific rotation of liquids
A. | Coefficient of viscosity |I. | [ML2T™?] (3) Thickness of thin plates
. P (4) Radius of curvature of convex surface

B. |Surface tension II. | [ML°T™]
C. | Angular momentum III. | [ML1T™]

. o 02
D. | Rotational kinetic energy |IV. | [ML"T™] Q.88 Given below are two statements :

Q.83

Q.84

Q.85

Q.86

Q.87

Choose the correct answer from the options given
below :

(1) (A)-D), (B)-(1), (O)-(1V), (D)-(I11)
(2) (A)-D), (B)-(1I), (O)-(111), (D)-(IV)
(3) (A)-(1V), (B)-(ID), (C)-(1D), (D)-(T)
(4) (A)-(I1D), (B)-(IV), (C)-(11), (D)-(1)

If 50 Vernier divisions are equal to 49 main scale
divisions of a traveling microscope and one smallest
reading of main scale is 0.5 mm, the Vernier
constant of traveling microscope is

(1) 0.01 mm
(3) 0.1 mm

(2) 0.01 cm
(4)0.1cm

If mass is written as m = kc?G?h'? then the value

of P will be : (Constants have their usual meaning
with k a dimensionless constant)
(1) 1/3 (2)-1/3

(3) 112 (4)2

The resistance R=¥ where V = (200 + 5) V and

I = (20 + 0.2) A, the percentage error in the
measurement of R is :
(1)5.5% (2)3% 3) 7% (4) 3.5%
= EJ
=
A physical quantity Q is found to depend on
ap3
quantities a, b, c by the relation Qza?. The
percentage error in a, b and c are 3%, 4% and 5%
respectively. Then, the percentage error in Q is :
(1) 43%

(2)34%  (3)66%

(4) 14%
oL

Identify the physical quantity that cannot be
measured using spherometer :

(1) Radius of curvature of concave surface

Q.89

Q.90

Statement-I: Planck's constant and
momentum have same dimensions.
Statement-II: Linear momentum and moment of
force have same dimensions.

angular

In the light of the above statements, choose the
correct answer from the options given below :

(1) Statement-I is true but Statement-II is false
(2) Both Statement-I and Statement-II are false
(3) Both Statement-I and Statement-II are true

(4) Statement-I is false but Statement-II is true

Given below are two statements : one is labelled as
Assertion (A) and the other is labelled as Reason
R).

Assertion (A): In Vernier calliper if positive zero
error exists, then while taking measurements, the
reading taken will be more than the actual reading.
Reason (R): The zero error in Vernier Calliper
might have happened due to manufacturing defect
or due to rough handling.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both (A) and (R) are correct and (R) is the
correct explanation of (A)

(2) Both (A) and (R) are correct but (R) is not the
correct explanation of (A)

(3) (A) is true but (R) is false
(4) (A) is false but (R) is true

The equation of state of a real gas is given by

<P+\%>(V—b)=RT, where P, V and T are

pressure, volume and temperature respectively and
R is the universal gas constant. The dimensions of

a . . .
ﬁ is similar to that of :

(1)P (2) RT (3) PV (4R
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Q.91

Q.92

Q.93

Q.94

Q.95

Section B (Numerical) — 6 questions

A ball of radius r and density p dropped through a
viscous liquid of density o and viscosity 1 attains its
terminal velocity at time t, given by t = Api’n‘o?,
where A is a constant and a, b, c and d are integers.

The value of brc is
a+d

EEE
s
A physical quantity C is related to four other
quantities p, g, r and s as follows

pq*

Bys
The percentage errors in the measurement of p, g, r
and s are 1%, 2%, 3% and 2%, respectively. The
percentage error in the measurement of C will be

%

C=

A physical quantity Q is related to four observables
a, b, ¢, d as follows :
_ab?
Tcd
where, a = (60 + 3) Pa; b = (20 + 0.1) m;
c=(40+0.2) Nsm2and d= (50 + 0.1) m, then the
X
1000’

percentage error in Q is where x =

poz

In a measurement, it is asked to find modulus of
elasticity per unit torque applied on the system. The
measured quantity has dimension of [M?LPT€]. If
b = -3, the value of c is

A tiny metallic rectangular sheet has length and
breadth of 5 mm and 2.5 mm, respectively. Using a
specially designed screw gauge which has pitch of
0.75 mm and 15 divisions in the circular scale, you
are asked to find the area of the sheet. In this
measurement, the maximum fractional error will be

X herex i
100 where X 1S

Q.96

The least count of a screw gauge is 0.01 mm. If the
pitch is increased by 75% and number of divisions
on the circular scale is reduced by 50%, the new
least count will be x 1073 mm.

ANSWER KEY

Section A (MCQ) — 90 questions

Ques. 1 2 3 4

Ans. 2 1 2 4 3
Ques. 6 7 8 9 10
Ans. 3 3 1 2 4
Ques. 11 12 13 14 15
Ans. 4 2 2 2 1
Ques. 16 17 18 19 20
Ans. 4 4 2 1 4
Ques. 21 22 23 24 25
Ans. 1 1 3 4 3
Ques. 26 27 28 29 30
Ans. 4 3 1 3 3
Ques. 31 32 33 34 35
Ans. 4 4 2 4 1
Ques. 36 37 38 39 40
Ans. 1 3 3 2 4
Ques. 41 42 43 44 45
Ans. 3 2 4 3 4
Ques. 46 47 48 49 50
Ans. 3 3 1 1 1
Ques. 51 52 53 54 55
Ans. 2 1 3 3 3
Ques. 56 57 58 59 60
Ans. 2 3 2 1 2
Ques. 61 62 63 64 65
Ans. 1 3 4 1 2
Ques. 66 67 68 69 70
Ans. 4 BONUS 4 2 4
Ques. 71 72 73 74 75
Ans. 2 4 3 1 3
Ques. 76 77 78 79 80
Ans. 4 1 4 2 2
Ques. 81 82 83 84 85
Ans. 1 4 1 3 4
Ques. 86 87 88 89 90
Ans. 2 2 1 2 1

Section B (Numerical) — 6 questions
Ques. 91 92 93 94 95 96
Ans. 1 15 7700 0 3 35
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