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QUARTERLY EXAMINATION - 2024

PHYSICS
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PART <1 15 x1 =15

(i) Answer all the questions
(i) Choose the most appropriate answer from the given four alternatives and write the option

code and the corresponding answer

If the length and time period of an oscillating penduluth have errors of 1% o and 3% rcspcc(avcly then the error in
measurement of acceleration due to gravity is

a)

4% b) 5% c) 6% & 7%

A uniform foree of (27 + ,)N acts<on a particle ofma« 1 kg. The particle displaces from position (3j +L) m to

(Si +3 /') m. The work done by the force on the particle is

a)

9) b) 6] c¢) 10J d 12J

The velocity of a particle depends upon the time t according to the equation v = a + bt + ;c;;. Write the

dimension of d

a)

Lt . b [LT2] - - .o [T ; | d) [L]

Which one of the following physical quantities cannot be represented by a scalar?

a)

Mass b) Length ¢) Momentum . d) Magnitude of acceleration

Two discs of same moment of inertia rotating about their regular axis passmg through center and perpendicular
to the plane-of disc with angular velocities @) and 2. They are brought in to contact face to face coinciding the

axis of rotation. The expression for loss of energy during this process xs

a)

2 % 4 2
_1 (en— a)w) b I (wr‘a)z) ©) —1 (o))’ d) —1 (on—a2)
Which of the following is the graph between the height (h) of a pl’OjeCtlle and time (t), when itis prOJected from
the ground?
R

| ) ) : :
PR ) c) od). . -
()11—’ . 0 t y o t ' o t

. . | . . « o By -
Two masses m, and m, are experiencing the same force where m; <m,. The ratio of their acceleration ;—‘- 1s

a)

1 b), lessthan1l - c¢) greaterthanl .- d) all the three cases

Round of the following number 19.95 into three significant figures. .

a)

19.9 b) 20.0 c) 201 d 195

A body is under the action of two mutually perpendicular forces of 3N and 4N. The resultant force acting on the body is

a)

7N ’ “b) 1N ¢) SN d) Zero

A body of mass 1 kg is thrown upwards with a velocity 20 m s, It momentarily comes to rest after attaining a
height of 18 m. How much energy is lost due to air friction?

a)

201 b) 30J c) 40 d) 10J

If the vclocrty is U = 21 + t*] — 9k, then the magnitude of accelerationatt = 0.5 s is

a)

I ms* b) 2ms? c) zero d -lms”

In an elastic collision

a)
c)

momentum and kinetic energy are conserved b)  only momentum is conserved
only kinetic energy is conserved d)  momentum and Kinetic energy are not conserved

The ratio of the acceleration for a solid sphere (mass m and radius R) rollun, down an incline of angle @ without
slipping and slipping down the incline without rolling is,

a)

537 b) 23 ¢) 25 d 75

An object of mass m begins to move on the plane inclined at an angle €. The coeflicient of static fnction of

a)

“ inclined surface is gfs. The maximum static friction experienced by the mass is

mg . b) ugmg ¢)  psmgsing d) pugmgcos@

The unit mass having ¥ = 80 — 4] and ¥ = 81 + 4] in its angular momentum is

a)

-64k b) +64k ¢)  +64] d) —64]
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L]

Answer any six questions. Question no. 24 is compulsory:

16.
)i 8
18.
19.
20.

21
22.
23
24

Briefly explain the types ofphysiaal quantities.
Differentiate \clncn) and speed.
Two vectors A and B are given in the component form as A = 5i 4 7j — 4k and I = 61 + 3] + 2k Find A + 5,8 - A
Define one newton.
Consider a circular road of radius 20 meter banked at an angle of 15 degree. With what speed a car has to move
on the turn so that it will have safe turn? ~
Define power and mention its unit. |
Write various types of potential energy.
Give any two examples of torque in day-to-day life.
Find the moment of inertia of a ring of mass 9 kg and radius 3 m rotating with 240 rpm about an axis passing
through its centre and perpendicular to its plane.
PART - 111 6 %3=18

Answer any six questions. Question no. 33 is compulsory:

25.
26.

27.

28.

29.
- 30.

Explain the rules for Rounding Off?

Using free body diagram, show that it is casy to pull an object th:m to push it,

In a submarine equipped with sonar, the time delay between the g generation of a pulsc and 1ts echo after reflection
from an enemy submarine is observed to be 80 s. If the spccd of sound in water is 1460 ms™'. What is the distarice
of enemy submarine?

Give any three properties of vector product of two vectors.

Write the differences between conservative and non-conservative forces.

Find the radius of gyration of a disc of mass M and-radius R rotating about an axis passing through the centre of
mass and perpendicular to the plane of the disc. \

Derive the relation between momentum and kinetic energy?

State and prove parallel axis theorem. . _ :
If two objects of masses 2.5 kg and 100 kg expenence the same force 5 N, what is the acceleration experienced
by each of them? - _ . o\

. PART-IV " 5x5=25

’

Answer all the questions:

34,

36.

3%

38.

~b) ‘Explain the need for banking of tracks,

a)  Explain the applications of dimensional analysis. g
©n) - 'k
b) S‘ate and explain work energy prmcxple Mentlon any three examples forit..

a) Derive the equatlons of motion for a particle falling vertlcally
(Or)
b) Discuss rolhng on mclmed plane and arrive at the expression for the acceleration. o

a) Prove the law of conservation of linear momentum. Use it to find the recoil velocnty of a gun when a bullet

is fired from it.
(Or)
b) (x) Give the general rule for error in the power of a-quantity.
a?b?
(1i) A physical quantity x is given by Wk If the percentage errors of measurement in a, b, ¢ and d are

4%, 2%, 3% and 1% respectively, then calculate the percentage error in the calculation of x.

a)  Arrive at an expression for velocity in one dimensional elastic collision.
On .
b)  Derive the equation of motion, time of flight and horizontal range reached by the particle thrown at the

horizontal direction.
M.JAYABAL,M.Sc.,M.Ed

a) Explam the types of cqunhbnum with suitable cx.nmplo.s
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PHYSICS
Time : 3.00 Hours i Marks : 70
PART -1 15 x1=15
Note: (i) Answer all the questions
: (i) C hoose the most appropriate answer from the given four alternatives and write the option
code and the corresponding answer
l'?’ i I the length and time period of an OIcilhtmg pendulum have errors of 1% and 3% respectively then the error in
.4 measurement ol acceleration due to gravity is ;

a) 4% b) 5% ¢) 6% A 7%

2. A uniform force of (2i+ J)N actum a particle of mass | kg. The particle displaces from posnlon (3_;+k) m to
(5i +3‘j} m. The work done bydiei‘oru on the particle is 3 j
a) 9J b) 6 o' 10 - d) 12

3. The velocity of a particle depends q:on the time t according to the equation v = a + bt-i- —- Wme the -
dimension of d ; : -
a) (LT b LT o m a U

% 4, Which one of the following phyﬁul quantities cannot be represented by a scalar? s AR
s ¢ a)  Mass b) Length « ;1" Momentum d) M-;nimde of acceleration -
5.  Two discs of same moment of i Imﬂll rotating about their regular axis passing through center and perpendicular !

&+ 9 -7 tothe plane of disc with angular velocities @, and .. They are brought in to contact fam to face coinciding the
axis of rotation. The expression for loss of energy during this process is, K

. ; 1
p 4”{»1 ) b Hora)f O —l’(an—mz) 9 Slore)
6, Which of the following is the graph belwwmhc height (h) of a projectile and time (1), when it is projected from
the ground?
W]
h:: ~a .,‘U - : -\". .
004 bRY:. m‘..“f /ﬂ
e ol ;. I" a4 1 t
0 msseN ‘and mtz gre cxperiencing thc same force where my < m; The ratio of their accelcrauon = 1s L

2 "‘.-‘é;“-lw 1}’1.” T3AAL 98 irisi
LIS A e A LATS 4 Jngnn-r'r;:*n;}’ ledhthdh 1 }‘ﬂ greater than 1 d)_ all_theﬂ'nreecases

8 Round of the following number 19.95 into three significant figures.

¥, a) 199 . B 200 c) 201 d) 195
9, A body is under the action of two mutually perpendicular forces of 3N and 4N. The resultant force acting on the body is
a) 7N b) 1N &1 5N d) Zero

10. A body of mass | kg is thrown upwards with a velocity 20 m s, It momentarily comes to rest after ammms a
height of 18 m. How much energy is lost due to air friction?

20 by 30J c) 401 -4 101
ok 11, Ifthe ve[oc:ly is 7% 21 t#] — 9k, then the magnitude of acceleration att = 0.5sis
&P A Ims? b) 2ms’ ¢) zero d) -lms?
12, In an clastic collision
4] momentum and kinetic cnergyarc conserved  b)  only momentum is conserved £
only kinetic energy is conserved d)  momentum and kinetic energy are not eonnrvd

13 The ratio of the acceleration for a solid sphere (mass m and radius K) rolling down an incline ofw 0 without

wmg and slipping down the incline without rolling is, :
5.7 by 23 ¢ 25 ey s
14, An object of mass m begins to move on the plane inclined at an angle @. The coefficient mﬁﬂ of
2195 inclined surface is M. The maximum static friction experienced by the mass is ‘ a5 | I
a)  mg . b))  u,mg ¢) psmgsind i h@ ]
I5. The unit mass having 7 = 8i — 4j and & = 8i + 4 in its angular momentum is
a) —64k M +64k €. +64] ' : ‘3 ‘igf
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16.  Briefly explain the types of physical qué mlmt.s
17.  Differentiate velocity and speed.
24 18 Two vectors A and B are given in the component form as A=514+7]- 4k and B = 6i + 3+ 2k, ¥ind A + B, B ~ A

19.  Define one newton.
20.  Consider a circular road of radius 20 meter banked at an angle of 15 degree. W:th what spceda car has to move

on the turn so that it will have safe turn?
21, Define power and mention its unit,

22, Write various types of potential energy.
23, Give any two examples of torque in day-to-day life.

It 24, Find the moment of inertia of a ring of mass 9 kg and radius 3 m rotanns with 240 rpm about an mpassmg kY
Faa0 2 through its centre and perpendicular to its plane. d . 1

Answer any six questions. Question no. 33 is compulso
25.  Explam the rules for Rounding Off?
_ 26.  Using free body diagram, show that it is easy to pull an object than to push it.
HCeiEE27. Ina submarine equipped with sonar, the time delay between the generation of a pulse and lts echo aﬁwteﬂectwn
1! =7  froman enemy submarine is observed to be 80 s. If the speed of sound in water is 1460 ms". What is the distance
of engmy submarine?
28.  Give any three properties of vector product of two vectors.
29. Write the differences between conservative and non-conservative forces.
30.  Find the radius of gyration of a disc of mass M and radius R rotating about an axis passing through the centre of
mass and perpendicular to the plane of the disc.
31.  Derive the relation between momentum and kinetic enesgy?
32.  State and prove parallel axis theorem.
33.  Iftwo objects of masses 2.5 kg and 100 kg experience the same force 5 N, what is the acceleration experienced

2-% -7 by each of them?

PART - IV 5 x5=25
Answer all the questions: ' - .
34, a) Explain the applications of dimensional analysns ( t P m W.Sc.B.Ed. PGDCA
. tin
b) State andlexplam work eneigy principle. Mention any three examples fgy P.G.Ass Nﬁ‘m
35. a) Derive the equations of motion for a particle falling vertically q jamangalam k) (ou
(Or)

b)  Discuss rolling on inclined plane and arrive at the expression for the acceleration.

36. a)° Prove the law of conservation of linear momentum. Use it to find the recoil veloc:lty of a gun when a bullet
is fired from it.
(Or)

b) (i) Give the general rule for error in the power of a quantity.
a’p3

(i) A physical quantity x is g&n by _J_ If the percentage errors of measurement in a, b ¢ and d are

L9 >
4%, 2%, 3% and 1% respectively, then calculate the percentage error in the calculation of x.
37. a)  Arrive at an expression for velocity in one dimensional elastic collision.
(Or)
b)  Derive the equation of motion, time of flight and horizontal range reached by the particle thrown at the
horizontal direction.

38. a) Explain the types of equlllbnum with suitable examplcs
(Or)

| b)  Explain the need for banking of tracks.
_—
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