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1. All questions are compulsory. There are 33 questions in all

P

3.
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This question paper has five sections: Secti
. > Section 4 jon B, Section C, Secti '

All the sections are compulsory. ' » Section = :Seation D amd Secton &
:gec;fz.on j’é contains sixteen questions, 12 MCQ and 4 Assertion Reasoning based of I mark each,
Sec l‘on : conrm_ns .?)questzons of 2 marks each, Section C contains 7 questions of 3 marks each,

ection cw.n‘ams 2 case study-based questions of 4 marks each and Section E contains 3 long
answer questions of 5 marks each.
Ther'e is no overall c.hoic:e. However, an internal choice has been provided in two questions in
Section B, one question in Section C and all three questions in Section E. You must attempt! only

one of the choices in such questions. o
J&«}ﬂ%{-nﬁ _v= T ¢

Use of calculators is not allowed.

ar- . = +t=446
SECTION - A
A constant force acts on a particle and its displacement y.(in om) is related to time t(ins) 1
by equation, t=\f'y +3. What is the displacement of particle when its velocity is zero? \6
(A) zero (B)3 (C)9 D)1 -é‘:y
1

A cyclist moves in such a way that he takes 60° turn after every 100m. What is the

displacement when he takes seventh turn?

(A) 100m (B)200m = ' (C)100V3 (D) 1003
om it goes up and up inan 1

3. A person holds a spring balance with a mass m hanging f
aeroplane, then the reading of the weight of body as indicated by spring balance, will:
(A) go on increasing (B) go on decreasing
(C)first increase and then decrease (D) remain same.
4. A particle is projected making an angle of 459 with the horizontal having kinetic energy 1 & =L
K. The kinetic energy at the highest point will be —
. (AK KA2 (C) 2K . (D) K2 (==
~5.> A particle moves along X axis from x= 0 to x=5m under the influence of a force given 1
by F = 7-2x+3x°. Find the work done in the process? B,
(A) 143]) (B) 67.5) (C) 135] (D) 100]
6. The centre of mass of a system of particles does not depend on 1
(A) position of the particles (B) mass of the patticles
(C) relative distance between the particles (DyTorce acting on the particles.
4 " _
7. A disc of radius 2§and mass 100 kg rolls on a horizontal floor. Its centre of mass has 1 ';E'V“S‘Q
speed of 20 cmy/s. How much work needed to stop it? ‘ 36 g8 = 2
(A) 30kl ¥ ®)2] O 1] (D)3)J ' -2 * Te
8. Ifgisthe acceleration due to gravity on the earths surface, the gain in potential energy ‘?
of an object of mass o raised from the surface of the earth to a heighit equal to the radius
R of the earth ist.
) mgR/2 (B) 2mgR (C) mgR (D) mgR/4
9, A geo stationary satellite is orbiting earth at a height of 6R above surface of earth, R 1
being radius of earth. Time period of another satellite at a height of %__5_1__{ from surface of
earth is: : '
(A) 6V2hrs (B) 6hrs (C) 6\3hrs (D) 10hrs
‘?,S : - \ _f Y B
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10. Radius of one arm of hydraulic lift is four times of radius of other.arm. What force

should be applied on narrow arm to lift 100kg:
(A) 26.5N mesm QNS A VI
11. The length of a simple pendulum cxecuting s!lnple har}ﬁomc motlon'ls inc e
21%. The percentage increase in the time period of thé pendulum of in ey S
(A) 50% (B) 21% (C) 42% )10.5%
12. The tension in piano wire is 10N. What should be the tension in the wire to produce a

note of double the frequengss "V
(A) SN 20N (C) 40N (D) 80N

2 ASSERTION AND REASON BASED QUESTIONS

Directions: In the following questions,

A statement of Assertion (A) is followed by a statement of Reason (R). Mar kithe correct
choice as. (A) Both A and R are true and R is the correct explanation of A

(B) Both A and R are true but R is NOT the correct explanation of A

(C) A is true but R is false

(D) A is false and R is true OR Both A and R are false.

1

13. Assertion: When two vibrating tuning forks having frequencies 256 Hz and 512'Hz are 1

held near cach other, beats cannot be heard.
Reason: The principle of superposition is valid if frequencies of the oscillator are equal.—r
1

14. Assertion: Bernoulli’s theorem is applicable only on laminar flow. &
Reason: Laminar flow is considered to bé non-viscous. &
15. Assertion: In an elastic collision between two bodies, energy of each body is conserved. T 1

Reason:  The total energy of an isolated system is conserved. T~

16. Assertion: The apparent weight of a body in an elevator moving with some downward 1

acceleration is less than the actual weight of the body. T
Reason: The part of the weight is spent in producing downward acceleration, when

body is in elevator. |—
SECTION-B

m
17. _An object weighing 50 kg is kept in a lift. Find its weight as recorded by a spring 2

" balance when the lift (take g =10 m/s?) § =0 3614” = 9+3 = ‘l"”}é

(a) moves upwards with a uniform velocity of 5 ms™! s
(b) moves upwards with a uniform acceleration of 2 ms’ ¢-3= 3mls
(c) moves downwards with a uniform acceleration of 2 ms? -
(d) falls freely under gravity. . Soo N
18. Two masses m| and ma (mi>mz)are connected at the two ends of an inextensible string. 2

The string passes over a smooth frictionless pulley. Obtain the acceleration of the masses

and the tension in string. .
19. At what temperature will the average velocity of oxygen molecules be sufficient so as to
escape from the earth? [Given: Escape velocity from the earth is_11.0 km/sec, the mass 2
of one molecule of oxygen is 5.34 x 10:2° kg and k = 1.38 x 102 JK1].
20. A particle executes simple harmonic motion of amplitude A. At what distance from
mean position is its kinetic energy equal to its potential energy?
OR 2
& body describes simple harmonic motion with an amplitude of S¢m and period of 0.2 s.
Find the acceleration and velocity of the body when the displacement is (a) Scm (bEfcm.

—
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1Derive the expression for the work done during an isothermal expansion process,

OR
Derive the expression for the work done during an adiabatic expansion process.

SECTION -C

22. _Agas bubble, from an cxplosion under water, oscillates with a period T Qrcponional to

E"d"’EC, where p is the static pressure, d is the dw and E js the total energy

of the explosion. Find the values ofa,bandc__ '
23. A particle starts from originat t =0 with a velocity 5 i m/s and moves in XY-plane

e

under the action of a force, which produces a constant acceleration ?f 314 2 f n:l,/sz.
(a) What is the y-coordinate of the particle at the instant 1ts x-coordinate s %4 m?

%A(be,What is the speed of the particle at this time?
2

~172 1

body of mass 0.5kg travels in a straight line with velocity v=ax? wherea=5 g’ "5 -

What is the work done by the net force during its displacement fromx=0tox=2m?

WDeduce the relation between torque and angular momentum. )
(b) A scale AB of length L is held vertically with its one end A on the floor and is then

2
3
3
s
3 E/,’,"”' ;,/
7
3 i

allowed to fall. Find the speed of other end B when it strikes the floor, assuming the frn&/?"z

end on the floor does not slip.

26. Two wires of equal cross section but one made of steel and other copper are joined end s v

to end. When the combination is kept under tension, the elongation in t'be two wires 15
found to be equal. Given Young’s moduli of steel and copper are 2x10"N/mf ard 1.1%
101! N/m?. Find the ratio between lengths of steel and copper wires.
OR
Show that a = /2 and y = 3 a, where symbols have their usual meanings.
/}7./ (a) State the second laws of thermodynamics.
(b) An electric heater supplies heat to a system at a rate of 100W. If system performs
work at a rate of 75 joules per second. At what rate is the internzl encrgy mcreasing?
28. On the basis of kinetic theory, derive an expression for the pressure exerted byan iaisa!
as. =
: : SECTION -D % =z
CASE-STUDY BASED MCQs
29. Newton’s laws of motion:
The first law refers to the simple case when the net external forceonz bodv is zzro. The
second law of motion refers to the general situation. When there is et external force
acting on the body. It relates the net externzl force to the zoceleration of the body. Toese
qualitative observations lead to the second law of motion expressed by Newion 2s
follow: The rate of change of momentum of a body is directly proportionzl to the zpphad
force and takes place in the direction in which the force zcts. According to the Second
Law F =k (Ap/At) = ma, where k is a constamt of proportionaliy.
In the second law, F =0 impliesa=0.
The second law is obviously consistent with the frst zw.
¢ The second law of motion is a vector law.
e The second law of motion is applicable to 2 single poimt perticle as wellas
rigid body bur internal forces is not considered in F.
s The second law of motion is 2 loca! relztion which mezns thet force Faz 2 po
in space (location of the particle) at 2 certaim instant of time B relerad o 2 ;;
point at that instant.

R’;

o)

i

i
P

i
£

3,48
T
/

3 —

A

2

143 B

L <



i intare (1
(i) If maximum and minimum values of the resultant of two forces acting at a point a (1)
7N and 3N respectively, the smaller foree iscqual to
(A)4N (B) SN (O33N (D)2N fally )
(i) A person sitting in an open car moving at constant velocity throws a ball vertica y
upward in air, the ball falls .
A) exactly in the hand of the person — (B) outside the car

C) in the car ahead of the person (D) in the car behind the person.

(ii)) A particle of mass 4 kg, at rest is acted upon by a steady force of 4 N. Distance (1)
travelled by the particle in 4 seconds is ‘
(A) 16 m (B)2m (€)8m (D)4 m

(iv) A 30 g bullet travelling initially at 500 /s penetrates 12 ¢m into wooden block. 1)

The average foree exerted will be

(A) 31250 N (B) 41250 N (C) 31750 N (D) 3040 N
0

A0 Acceleration duc to gravity and its variation: . o
Acccleration due to gravity is the acceleration gained by an object due to gravitational
force. 1ts SI unit is my/s2, It has both magnitude and direction; hence, it’s a vector

quantity. Acceleration due to gravity is represented by g, The standard value of g on the
surface of the carth at sea level is 9.8 nv/s?,

The value of acceleration due to gravity ‘g’ is affected by

*  Altitude above the carth’s surface. i p 9.%
* Depth below the carth’s surface, "'
; ow
* The shape of the earth, Y
* Rotational motion of the carth. 6 o 048

Answer the following questions:
(i).Determine the hej
» (radius of carth),

(ii) How much below the surface of Earth does the acceleration due to gravity become (1)
" 1% of its value at the Larths surface?( R = 6400 km)

(iii)*Draw a graph showing variation of acceleration due to gravity with distance r from (1)
the centre of Earth.

SECTION -E G_L& ):L‘

loo
31, (a) A Simple harmonic motion is expressed by the equation Y = A sjn (wt). Deduce CHM
— expressions for velocity and acceleration and hence draw graphs o show variation
of dispﬁcemcnt, velocity and acceleration for one complete cycle in SHM.
(b) Ifabody exccuting lingar SHM has a/velocity ofdms™ when its displacement is3m

from mean positijon and a velocity of 3ms! when its displacement is 4m, then find
amplitude and angular speed of the oscillation -

OR

(a) What do you mean by stationary waves, Obtain the first three
(frequencies) for stationary waves produced in an open pipe,

(b) Anopen pipe is suddenly closed at one end with the result that the frequency of the
third harmonic of the closed pipe is found to be higher by 100 Hz than the

fundamental frequency of the pipe. Determine fundamental frequency of open pipe?
32 (a) Derive the expression for terminal velocity of a rain drop

falling in air of density p and coceflicient of viscosity 1.
(b) Calculate the work dong in breaking a drop of water
droplets of the same size. Surface tension of water is

ght at which acceleration due to gravity b_ecomg:s g/9 in terms of R 2)

wn

modes of vibration

of radius | ¢m into one million
72X 10°N/m,

| \é ORI Vo 2 Ple-p)an®
L'

v

__'\‘](9 /

)

ANV




(a) State and prove Bernoulli’s principle for an ideal fluid
a !_/.--o-—l °

b) If the velocity head g ot L8
®) y head of a stream line flow is cqual to_10 cm, find its speed of flow?

Define parallelo ‘
P gram law of vector of addition. Derive the expression for the

33, (a)
magnitude and direction of the re
. sulta )
(b). The s of the magnitude of two forc:; Z:fitlogr at
of their resulte.mt is 12 N. If the resultant makes a
smaller magnitude, what are the magnitudes of the two forc

a point is 18 N and the magnitude

n angle of 90° with the force of ,

es? /Yl of ) il
5 1M

pre-e

Determine the equati ; - ,
(@) : o T of trajectory and time of flight of a projectile fired with @
certain velocity u making an angle § with the horizontal:

at the horizontal range is same when angle of projection is (i) greater than

(b)Prove th
45° by certain value and (ii) less than 45° by the same value.
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