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[Physics - Section A - MCQ]

[11 The ST unit of a physical quantity is pascal-second. The dimensional formula of this quantity will be

(A [ML~1T1] (B) [ML=1T-2]

Solution:[ Correct Answer: A]

Pascal second2
F, _ MLT— _ —1p—1
Lt=MLE —7 = ML7IT

© [ML2T—1]

(D) [M~1L3TY]

[2] If pressure P, velocity V' and time T are taken as fundamental physical quantities, the dimensional formula of force is

(A PV2T? (B) pP~tv2T—2

Solution:[ Correct Answer: A]

F = PoPT™

[MLIT-2] = [ML-172) [T P [T
[M1L1R72} — I:MaLfaﬁ»BTfQOé*B‘F’Y]

a=1; —a+ g =1

B =2,2-2aa — B+ v =-2
=2 =2 4+ vy =2

’\/:

[3] Match List-l with List-1l and select the correct answer by using the codesigiven below the lists

€ PVT?

©) P-lvT?

List - |

List - i

(A) Distance between earth and stars

(1) Microns

B) Inter-atomic distance in a solid

(2) Angstroms

(3) Light years

(
(C) Size of the nucleus
(D) Wavelength of infrared laser

(4) Fermi

(5) Kilometres

(A) A—5,B—4,C—2,D—1 (B) AR3.4H8 M C—4,D—1 ( A—5B-2,C—-4,D—3 (D) A—3,B—4,C—1,D—2

Solution:[ Correct Answer : B]

(b)

[4] The Bernoulli's equationis given by.p + %va + hpg =k
where p = pressure, p = density, v = speed, h = height of the liquid column, g = acceleration due to gravity and k is constant. The dimensional formula for k is
same as that for

(A) Velocity gradient (B) Pressure gradient (©) Modulus of elasticity (D) Thrust

Solution:[ Correct Answer : C]

kb= o] [v¥h=[ML=3] [L2T~2] = ML~'T2

__ Force __ ici
=N = Modulus of elasticity

[5]sAccording to Joule's law of heating, heat produced H = I? Rt, where | is current, R is resistance and ¢ is time. If the errors in the measurement of I, R and t are
3%, 4% and 6% respectively then error in the measurement of H is

(A) +£17% (B) £16% © £19% (D) £25%
Solution:[ Correct Answer : B]
(b) H = I’Rt
A1 100 = (28 + 47 + 41) x 100

=(2%x3+4+46)%=16%

[6] The dimensional formula for impulse is same as the dimensional formula for
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(A) Momentum (B) Force (C) Angular momentum (D) Torque

Solution:[ Correct Answer: A]

(a) Momentum = mv = [M LT 1]
Impulse = Force x Time
=[MLT 2] x [T] = [MLT™}]

[7]1 Dimensions of ﬁ where symbols have their usual meaning, are

(A [LT1] ® [L~'T] © L7277 (O) [L°T2]

Solution:[ Correct Answer : D ]

— 1 1 _ 2 2m—2

(d)C—mﬁuoso_c_[LT ]
[8] If z and a stand for distance then for what value of n is given equation dimensionally correct the eq. is [ % = sin~! %
(A) o (B) 2 © -2 () 1

Solution:[ Correct Answer : B]

[z —sin~t2z
Va2 —z? o
terms in a equation or terms having arithematic operations of addition and subtraction should have same dimensions.
= lna? — z"
dim (a2) = dim (z™)
L2 =L0L" = [n=2]

[9] The pair(s) of physical quantities that have the same dimensions, is (are)

(A) Reynolds number and coefficient of friction (B) Latent heat and gravitational potential

(C) Curie and frequency of a light wave (D) AlFof these

Solution:[ Correct Answer: D]

(d) Reynolds number and coefficient of friction are dimensionless.
Latent heat and gravitational potential both have dimension [L27~2].
Curie and frequency of a light wave both have dimension [T~1]. But'dimensions of Planck's constant is [T~ 1] and torque is [M L2T2].

[10] If force [F], acceleration [A] and time [T'] are chosen as the fundamental physical quantities. Find the dimensions of energy.
(A) [FI[A][T] ®) [FIA] [T?] © [FYA [T ©) [FI[A=][T]

Solution:[ Correct Answer : B]

E oc FaApT®

[M!L272] oc [ML LY T-2]2 [LT—2]° [1]¢
a=1

at+b=2=b=1
—2a—-2b+c=-2

=c=2

a=1lb=1c=2

E o [F][A] [T?]

[11] Measure of two quantities along with the precision of respective measuring instrument A = 2.5ms~* £ 0.5ms 1, B = 0.10 s + 0.01 s The value of AB will be

(A) (0.25 &20.08) m (B) (0.25+0.5) m (@ (0.2540.05) m (D) (0.25+0.135) m

Solution:[.Correct Answer: A]
Errorin AB
=+ (&2 + 42) AB =+ [32 + $:011(0.25]

2.5 T 0.10
=140.075 = £0.08
Therefore AB = (0.25 + 0.08)m

[12] The maximum percentage errors in the measurement of mass (M), radius (R) and angular velocity (w) of aring are 2%, 1% and 1% respectively, then find the maximum
percenta? error in the measurement of its moment of inertia (1 = %MRQ) about its geometric axis.

(A) 4 ®) 5 © 6 D) 7

Page No: 2




[13]

[14]

[15]

[16]

[17]

(18]

[19]

Solution:[ Correct Answer: A]

¥Scdail AISHI (1) = MR2

B x 100 = A2 100 + 2588 % 100
= 2% + (2 x 1%) = 4%

dell SSccholl AISHIH ofl HIYoHi HedH Uldeld aifd = 4%

Unit of self inductance is
Newton—second Joule/Coulombx Second Voltxmetre NewtonXmetre
(A) Coulombx Ampere (B) Ampere (C) Coulomb (D) Ampere

Solution:[ Correct Answer : B]

(b)

The resistance R = ¥7 where V' = (50 & 2) V and I = (20 + 0.2) A. The percentage errorin R is 'z’ %. The value of ‘z’ to the nearest integer is .......

(A) 3 (B) 6 Q 7 (D) 5

Solution:[ Correct Answer: D]

AR _ AV AT
?x10077><100+7><100

%errorinR:% ><100+%%02 x 100
%errorinR=4+1

% errorin R = 5%

The dimensions of inter atomic force constant are

(A MT—2 (B8) MLT—! (©Q MLT—2 (D) ML—lT—1!

Solution:[ Correct Answer: A]

@ K=Y xro=[ML™'T72] x [L]=[MT~2]
Y = Young's modulus and o = Interatomic distance

The least count of stop watch is % second. The time of 20 oscillations of pendulum is measuredto be 25 seconds. Then percentage error in the measurement of time
will be....... %

(A 8 ®) 1 ©0s (D) 16

Solution:[ Correct Answer : C]

At _ 0.2 —
A x 100 = $2 x 100 = 0.8%

If force (F), length (L) and time (") are assumed to be fundamental units, then the dimensional formula of the mass will be

(A FL='T? (B) EL= T2 (Q FL-'T-1 (D) FL2T?

Solution:[ Correct Answer: A]

(@) Let m = KFaeLbTe

Substituting the dimension of

[F] = [MLT~2),[C) = (i and [T) =)
and comparing both sides, we get
m=FL1T—2

Two full turns of the circular.scale of screw gauge cover a distance of 1 mm on scale. The total number of divisions on circular scale is 50. Further, it is found that
screw gauge has a zero.error of +0.03 mm. While measuring the diameter of a thin wire a student notes the main scale reading of 3 mm and the number of circular
scale division inyline, with,the main scale is 35. The diameter of the wire is ... mm

(A) 332 (B) 3.73 (€ 3.67 (D) 3.38

Solution:[ Correct Answer: A]

pitch = 40™ — 0.5mm

LC = 9:3mm — 0.01mm
observed diameter

= 3mm + (35 x 0.01mm)
= 3.35mm

Actual diameter

= observed — error

= 3.35mm — (+0.03mm)

=3.32mm

Unit of Stefan's constant is
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Ay Jst (B) Jm2s 1K (Q) Jm~2 (D) Js

Solution:[ Correct Answer : B]

b) & =oAT?
=o0=Jm 2s 1 K4

[20] Pascal — Second has dimension of

(A) Force (B) Energy (C) Pressure (D) Coefficient of viscosity

Solution:[ Correct Answer: D]

Pascal is unit of pressure, hence its dimensional formula is
[ML—tT2]

.. Dimensional formula of Pascal-second is [ML~1T~1]
By the formula of coefficient of viscosity, we have

_ F
= A(Av/Az)
where F'is force, A is area and % is velocity gradient.

-. Dimensions of n = L 2

o [L2]|[LT-1/L]

= [ML71T~1]

Hence, Pascal-second has dimensions of coefficient of viscosity.

[21] The density of a material is CG'S system of units is 4 g/cm?. In a system of units in which unit of length is 10 ¢iz and unit,of mass is 100 g, the value of density of
material will be

(A) 400 (B) 0.04 © 0.4 ®) 40

Solution:[ Correct Answer: D]

n=sfe]le]”
=4[ i | [16e]
=40

[22] If the unit of length and force be increased four times, then the unit of energy is

(A) Increased 4 times (B) Increased 8 times (C) Increased 16 times (D) Decreased 16 times

Solution:[ Correct Answer : C]

(c) Energy = force x distance, so if both are increased by 4 times then energy will increase by 16 times.

[23] E, m, l and G denote energy, mass, angular momentum-and gravitational constant respectively, then the dimension of m€g2 are
(A) Angle (B) Length (C) Mass (D) Time
Solution:[ Correct Answer: A]
@) [B] = [ML?T72], [m] = [M], W)= [ML?>T—1]and [G] = [M~1L3T~2] Substituting the dimension of above quantities in the given formula

L2 (ML2T 2 ML2B ) B LST% _ (1707070
mb5G2 [AIS][M*1L3T*2]2 — M3L6T—4 — [M L T ]
[24] The dimensional formula M9L2T—2 stands for

(A) Torque (B) Angular momentum

(C) Matent heaty (D) Coefficient of thermal conductivity

Solution:[ Correct Answer : C]

_ Q __ Energy __ [IWLQT_Q] o 2—2
LatentHeathﬁfmfwf[LT ]
;
[25] A physical quantity z depends on four observables a, b, cand d, as z = ‘ijgbdf; . The percentage of error in the measurement of a, b, ¢ and d are 2%, 1.5%, 4% and
2.5% respectively. The percentage of errorin z is...... %
(A) 12.5 (B) 14.5 Q) 16.5 (D) 13.5

Solution:[ Correct Answer : B]

AZ _ 2Aa 2 Ab 1 Ac 3Ad __ o
Z_a+3b+20+d_14'5/°

[26] The force F on a sphere of radius 'a’ moving in a medium with velocity v’ is given by F' = 67nav. The dimensions of 7 are
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(A ML—1T—1 (B8) MT—1 (CQ MLT—? (D) ML—3

Solution:[ Correct Answer: A]
_ F _ [MLT™? _ 11
@n=g = iy = MLT T
[27] Dimensional formula for thermal conductivity is (here K denotes the temperature)

(A) MLT—3K (8) MLT2K () MLT—2K~2 (D) MLT-3K~!

Solution:[ Correct Answer: D]

.. dQ _ g 4dT
S = kA,

T
ML2T— P
K] = [eqrr=] = [(MLT K]
[28] The dimension of \/E(l)w is that of
(A) Velocity (B) Time (C) Capacitance (D) Distance

Solution:[ Correct Answer: A]

(@) \/EZ;W = C = velocity of light

[29] The quantity X = g: o is the permittivity of free space, L is length, V' is potential difference and ¢ is time. The dimensions of X are same as that of

(A) Resistance (B) Charge (C) Voltage (D) Current

Solution:[ Correct Answer: D]

(d) [eoL] = [C]

=X = 2LV = oxV = %=current

[30] The foundations of dimensional analysis were laid down by

(A) Gallileo (B) Newton (C)QFourier (D) Joule

Solution:[ Correct Answer: C]

©

£
am

1)2
[31] The frequency of vibration of string is given by v = £ [ ] ) . Here p is number of segments in the string and [ is the length. The dimensional formula for m will be

21

(A) [MOLT—1] (B) [MEOT—1 (Q [ML='T9) (D) [MOLOTO)

Solution:[ Correct Answer : C]

1/2
- P|E
(C)V72l|:m:|
2_P[F
T [m]
. F
LM X gy

= [m] = [MEL 2] = Mg ' 7]

[32] The dimensions of couple are

A ML*TS? (B) MLT—2 (Q ML='T-3 (D) ML=2T7—2

Solution:[ Correct Answer: A]
(a) Couple = Force x Arm length = [MLT~2][L] = [ML?>T~2]

[33] If the acceleration due to gravity is 10 ms—2 and the units of length and time are changed in kilometer and hour respectively, the numerical value of the acceleration
is

(A) 360000 (B) 72000 (©) 36000 (D) 129600

Solution:[ Correct Answer: D]
d _ L ]2 10[ meter lrsec1—2
@nz =m [R2] [F] = 10[meter] [55]

=10|-m_ 1[75ec ]7?= 129600
n2 = 103m | L3600sec] —

[34] A student measures the distance traversed in free fall of a body, initially at rest in a given time. He uses this data to estimate g, the acceleration due to gravity. If
the maximum percentage errors in measurement of the distance and the time are e and es respectively, the percentage error in the estimation of g is
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(A) e1 + 2e2 (B) e1 +e2 (©) e1 —2e2 (D) ez —e1

Solution:[ Correct Answer: A]
_ 12 _ 2h
h= 59 =9= =

then 22 100 = (% +2%) % 100

=e1 +2en

[35] If L and R are respectively the inductance and resistance, then the dimensions of % will be

(A) 12 B) T © 171 D) T2

Solution:[ Correct Answer: C]

(c) L/Ris atime constantso (R/L) = T~ !

[ Physics - Section B - MCQ(attemp any 10)]

[36] The vernier constant of Vernier callipers is 0.1 mm and it has zero error of (—0.05) cm. While measuring diameter of a sphete, theimain scale reading is 1.7 ¢m and
coinciding vernier division is 5. The corrected diameter will be x1072 cm

(A) 160 (B) 150 (© 189 @) 1830

Solution:[ Correct Answer : D ]

Measured diameter = MSR+ VSR x VC

=1.740.01x5

=1.75

Corrected = Measured - Error
=1.75 — (—0.05)
=1.80cm

=180 x 10~ 2cm

180

[371 The dimension of the ratio of angular to linear momentum is

(A MOLITO (B8) MiLiT-1 (Q Mrr2r1 D) M—tr=lr-1

Solution:[ Correct Answer : A]

Angularmomentum _ movr _ . _ 170,170
(a) Linear momentum — mov | [M L T]

[38] Dimensional formula for latent heat is

(A) MOL27-2 (8) MLT 2 (€ ML2T—2 (D) ML2T—!

Solution:[ Correct Answer: A]
a)Q =mL = L= % (Heatis a form,of energy)

- IWLJQMT_Q = [MOL2T—2]

[39] The radius of a sphere is measuredtoe be (7.50 + 0.85) cm. Suppose the percentage error in its volume is z. The value of z, to the nearest z, is ...%

(A) 38 (B) 34 © 42 (D) 28

Solution:[ CorrectéAnswer : B]

v = %71'7‘3
takinglog and then differentiate
dV. _gdr

\4 r
=820-59 % 100% = 34%

[40] Theforce F is given in terms of time ¢ and displacement z by the equation F' = A cos Bz + C sin Dt. The dimensional formulae of D/B is

(A MOLOTO (8) MOLOT—1 (Q MOL—tT0 (O) MOLtT—1!
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Solution:[ Correct Answer : D ]

F = Acos Bx + C'sin Dt

the argument, € of cos or sin should be dimensionless.
therefore,

dimension of Bx = [M LT]

[B][L'] = [MLT]

[B] = [MLOT]
Similarly [D] [T"] = [MLT)
D] = [MLTO
. . MLT®
dimension of D/B = W
= [177]
[41] In an.experiment, the values of refractive indices of glass were found to be 1.54,1.53,1.44, 1.54, 1.56 and 1.45 in successive measurements, then Mean absolute
error is
(A) 0.004 (B) 0.04 (© 0.4 (D) 4

Solution:[ Correct Answer : B]

Mean n =
. n=1.51
An; = 1.51 — 1.54 = —0.03,
Ang = 1.51 — 1.53 = —0.02,
Anz = 1.51 — 1.44 = +0.07
Anyg = 1.51 — 1.54 = —0.03,
Angs = 1.51 — 1.56 = —0.05,
Ang = 1.51 — 1.45 = +0.06
AR — | Any | +| Any [+....4]| Ang |

6
| —0.03 | 4+| —0.02 |+| 0.07 | 4| —0.03 |+| —0.05 |+] 0.06 |

1.54+1.5341.4441.54+1.564-1.45
6

- 6
= 026 = 0.043 ~ 0.04 .. An = 0.04

[42] In a screw gauge, 5 complete rotations of the screw cause it to move a linear distance of 0.25'émn. There are 100 circular scale divisions. The thickness of a wire
measured by this screw gauge gives a reading of 4 main scale divisions and 30 circular s¢ale divisions:Assuming negligible zero error, the thickness of the wire is

(A) 0.0430cm (B) 0.3150cm (€) 0.4300cm (D) 0.2150cm

Solution:[ Correct Answer: D]

In one rotation scale moves % = 0.05cm

Least count = 0.05 x 10~ 2¢m

For 4 main scale division = 4 x 0.05 = 0.2cm

For circular scale divosion = 30 x 0.05 x 102 = 1.5 x 10 2em
Thickness of wire = 0.2 + 0.015 = 0.2150cm

[43] Dimensions of resistance in an electrical circuit in terms of dimension‘of mass M, of length L of time 7" and of current I, would be
(A MIL2T—2 (B) MAL2T-1T51 (Q MYL2T—3[2 (D) MYL2T-31-1

Solution:[ Correct Answer : C]

According to Ohm' s law,
V=RIor R=%

22

Dimensionsof V = % = Lﬂ%_l
2m—2

R = T Sy 127872

[44] Which of the following is unitless quantity ?

(A) Velocity.gradient (B) Pressure gradient (C) Displacement gradient (D) Force gradient

Solution:[ Correct Answer : C]

Gradient of a quantity Q is given as ﬁ—g
Thus, a gradient will be unitless if its numerator has same dimensions as denominator, i.e. z (which has the dimension L ).
Thus, out.of the options, Displacement has the dimension L and hence its gradient will be dimensionless.

[45] The'length, breath and thickness of a metal sheet are 4.234 m, 1.005 m, and 2.01 ¢m respectively then the volume of the sheet is

(A) 8.72m?2,0.0855m3 (B) 8.12m2,0.0755m3 (Q) 7.82m?2,1.0855m3 (D) 7.12m2,0.3855m3
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Solution:[ Correct Answer: A]

A=2xX(LxB+BxT+TxL)

S A =2x%(4.234 x 1.005 + 1.005 x 0.0201 + 0.0201 x 4.234)
oA =2 X% (4.2552 + 0.0202 + 0.0851)

oA =8.721m?

. A = 8.721m? to correct significant digits

V=LxBxT

.V =4.234 x 1.005 x 0.0201

.V = 0.0855m? to correct significant digits

[46] The velocity v (in cm/ sec) of a particle is given in terms of time ¢ (in sec) by the relation v = at + ﬁ ; the dimensions of a, b and c are

(A a=L2 b="T,c=LT? B) a=LT% b=LT,c=1L @ a=LT2b=L,c=T D) a=L,b=LT,c="T2

Solution:[ Correct Answer : C]

(c) From the principle of dimensional homogenity [v] = [at] = [a] = [LT 2.
Similarly [b] = [L]and [c] = [T]

[47] Two full turns of the circular scale of a screw gauge cover a distance of 1 mm on its main scale. The total number of divisions on the circular scale is 50. Further, it
is found that the screw gauge has a zero error of —0.03 mm. While measuring the diameter of a thin wire, a student notesthe main scale reading of 3 mm and the
number of circular scale divisions in line with the main scale as 35. The diameter of the wire is

....... mm
(A) 3.38 (B) 3.32 Q) 3.73 (D) 367
Solution:[ Correct Answer: A]
Least count of screw gauge = %mm = 0.0lmm
. Reading = [Main scale reading + circular scale reading X L.C| — (zeroerror)
= [3+ 35 x 0.01] — (—0.03) = 3.38 mm
[48] The dimensions of K in the equation W = % Ka?is
(A M'LOT—2 (B8) MOrLtT—1 (Q MYL'T=2 (D) M'LOT—1
Solution:[ Correct Answer: A]
w 2p—2 _
@W = Sha? = [k] = B = [MEZ2] = [pr-2)
[49] If C and R represent capacitance and resistance respectively, then the dimensions of RC' are
(A) MOLOT? (B8) MOLOT (Q ML~ (D) None of the above

Solution:[ Correct Answer : B]

(b) RC =T
[R] = [ML?*T—3I2] and
[C] = [M~1L=2T%1?

[50] In a particular system the units of length, mass and time are chosen to be 10 ¢m, 10 g, and 0.1 s respectively. The units of force in this system will be equal to?

(A) 0.1 ® 1 © 10 (D) 100

Solution:[ Correct Answer: A]

Inewton = lkgm,/s>
1kg = 103 and 1m = 10%em.
10%9)(10%cm
1 = (0'g)Goem)
__ 100x (10g)%10(10cm)
IN = 100x (015)2

_ (10g)(10€m)
=10 XG6.19

1V = 10X Newunit of force Thus, New unit = 1/10 = 0.1N
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