TIME: 03 Hours

General Instructions:

in all. All questions are compulsory.
five sections: Section A, Section B, Section C, Section D

(2) This question paper has
and Section E.

(3) All the sections are compulsory. |
(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning

based of 1 mark each, Section B contains five questions of two marks each,
Section C contains seven questions of three marks each, Section D contains two
case study based questions of four marks each and Section E contains three long
answer questions of five marks each.

(5) There is no overall choice. However, an internal choice has been provided In
sections B, C, D and E. You have to attempt only one of the choices in such

questions.
(6) Use of calculator is not allowed.

Section-A

Q1. One watt hour contains how many joules? - (1)

(a) 3.6 X108] £b) 3.6 X102]

(c) 3.6 X103] (d) 10-]

Q2. The sum of the numbers 436.32,227.2 & 0.301 in appropriate significant fig. (1)
(a) 663.821 (b) 664

(c) 663.8 (d) 663.82

Q3. If force (F), velocity (V) and time (T) are taken as fundamental units, then the
dimensions of mass are : (1)
(a) FVT- (b) FVT-2
(¢} FV-+T-1 (d) FV-1T!
Q4. The position x of a particle varies with time t as x = at* -bt®. The acceleration of the
particle will be zero at time t equal to: , (1)
(a) a/b (bJ{2a/3b
(c)a7/3b (d) Zero

Q5. The given graph shows the variation of velocity with displacement. Which one of the
graph given below correctly represents the variation of acceleration with displacement :

(1)
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(a) X

m rest on a straight line. Its acceleration "2 1)

' ic ing fro .
Q6. A particle starts moving - um at the instant

“t” is shown in the figure. The speed of the particle is max

(a) t1 | (b) t2
(c) ts (d) ta

Q7. A body is released from certain height. After falling for sometime, if acceleration due

to gravity vanishes, then (1)
(a) the body continues to move with uniform velocity '

(b) the body continues to move with uniform acceleration

(c) the body continues to move with uniform retardation

(d) the body continues to move with variable acceleration

Q8. A body of mass 2 kg is hung on a spring balance mounted vertically in a lift. If the lift
descends with an acceleration equal to the acceleration due to gravity ‘g’, the reading on

the spring balance will be ‘ (1)
(a) 2 Kg (b) 2g Kg '
(c) 4g Kg (d) Zero

Q9. The upper half of an inclined plane of inclination 8 is perfectly smooth while the lower
half is rough. A body starting from the rest at top comes back to rest at the bottom if the
coefficient of friction for the lower half is given by N f‘
(a) n=sin 6 (b) u=cotB (1)
(c)u=2cos B (d)pu=2tan @




atio of

(1)

Q10. v ot st i i
- eir linear momenta
the magmwdes Ot (b)2:1
(3)4:'3 (d)1:16
(c)1:4
- ' tial energy
' =k re k is a +ve constant. Its poten
\ e ie acted by a force F = kx, whe e C . ¢ the
Qtl:f.?) ?:;2:3: \]/:’hich cur‘y:’e correctly represents the variation of potential energy o )
at x = U1s zero.
hlock with respect to x? )
(3) u
X
(<) (d)
u

Q12. The centre of mass of a body is moving with a uniform velocity of 10 cm/s. Three
forces are applied on the body, which are in equilibrium. The velocity of centre of mass

would become (1)
(a) Zero (b) > 10 cm/s
(c) <10 cm/s (d) 10 cm/s

The following question consist of two statements each, printed as Assertion and Reason.

While answering these questions, you are required to choose any one of the following four
responses.

A. Both, Assertion and Reason are true and the Reason is the correct explanation of the
Assertion.

B. Both, Assertion and reason are true but Reason is not a correct explanation of the
Assertion.

C. Assertion is true but the Reason is false.
D. Both, Assertion and Reason are false.
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re of the curve; while 3
Q15. Assertion: During turning, a cyclist leans towards the cent

man sitting in the car leans outwards of the curve. 1
Reason: An acceleration is acting towards the centre of the curve. ( )

(a) A (b) B () C (d)D

Q16. Assertion: The position-time graph of a uniform motion in one dimension of a body
can have negative slope.

Reason: When the speed of body decreases with time, the position-time graph of the
moving body has negative slope. (1)

(a) A (b) B (c) C (d) D

SECTION-B

Q17.1f momentum (p), area (A) and time (T) are taken to be fundamental quantities, then
find the dimensional formula of Energy. (2)

Q1.8. Find the value of a force of 100 dyne on a system based on meter, kilogram and
minute as fundamental units. (2)

Q19. Derive an expression for work done against friction when a body is made to slide up
an inclined plane though distance “s”. (2)

—Q20. A sphere of mass 200 g is attached to an inextensible string of length 130 cm whose

upper end is fixed to the ceiling. The sphere is made to describe a horizontal circle of
radius 50 cm. Calculate the periodic time of this conical pendulum and the tension in the

string. (2)

Q21. Three identical spheres each of radius R are kept touching each other on horizontal

table. Find the coordinates of centre of mass of the system. (2)
SECTION-C

Q22. The critical angular velocity wc of a cylinder inside another cylinder containing
liquid at which its turbulence occurs depends on viscosity n, density p & distance d
between walls of the cylinder. Obtain an expression for wc by method of dimensions. (3)

Q23. A particle of mass m rests on a horizontal floor with which it has a coefficient of

static friction . It is desired to make the body move by applying minimum possible force

F, Find its magnitude and direction. (3)
OR

A mass of 200 kg is placed on a rough inclined plane of angle 30°. If coefficient of limiting
friction is 1/V3, find the least forces in newton, acting parallel to the plane (i) to keep the

mass from sliding down, (ii) to move the mass up the plane. (3)

Q24. A Hunter aims his gun and fires a bullet at a monkey on a tree. At the instant the
bullet leaves the barrel of the gun, the monkey drops. Will the bullet hit the monkey?
Explain your answer with the help of equations. (3)
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<« moving along a straight lin
2 speed of 10 m/s, at an an

Q25.A train i

i the trail throws a ball forward with , at

horizontal. The boy has to move forward by 1.15 m inside the train to catch the ball back

ot the initial height. Find the ~cceleration of the train, in m/s?. (3)
(3)

y method of calculus.

Q26. State & prove Work Energy Theorem b

strings shown in figure are <mooth and of negligible mass. For the

Q27 The pulleys and

system to remain in equilibrium, tldbe , ? (3)

Q28. From @ uniform circul ius R, a circular disc of radius R/6 and having

centre at a distance R/2 from the centre of the disc 1S removed. Determine the centre of

mass of remaining portion of the disc. ' (3)
SECTION-D

rive forces. In the space occupied by
t is associated with certain energy which is called the
energy of position or potential energy When a spring is stretched or compressed from 1ts

normal position (x= 0) by a «mall distance x, a restoring force is produced in spring 0

bring it to the normal position. According to Hooke's law this restoring force IS
proportional to the displacement x and 1ts direction is always opposite to displacement.

Then potential energy of spring is given by:
position x1 to final position X2 then work done = Increment in elastic potential energy =

145 k (%22 - X1°).
Questions:

Potential energy 1S
conservative forces every poin

(i) A block of mass 5.7 kg slides on a horizontal frictionless table with a constant speed

of 1.2 ms.. It is brought momentarily to rest by compressing a spring as shown in figure
d ? The spring constant K

in its path. By what maximum distance is the spring compresse
= 1500 Nm-! (1)

'y o 4 - -
Ly e

(i) If stretch in a spring of force constant k is doubled then determine the ratio of elastic

potential energy in the two cases. (1)
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(iii) A spring of force constant 800N /m has an extension of 5cm. What is the work dz)zn)e

in extending it from 5cm (o 15 cm?

OR
(iii) When a spring i« stretched by 2cm, it stores 100 | of energy. If it is stretched further
by 2cm, what will be the increase in stored energy? (2)

Q30. DER GRAVITY:

An object released near the surface of the Earth is accelerated downward under the

influence of the force of gravity. The magnitude of acceleration due to gravity 1S
represented by g. If air resistance is neglected, the object is said to be in free fall. [f the
height through which the object falls is small compared to the earth’s radius, g can be
taken to be constant, equal to 9.8 ms-2. Free fall is thus a case of motion with uniform
acceleration. We assume that the motion is in y-direction, more correctly in ~y-direction
because we choose upward direction as positive. Since the acceleration due to gravity 1S

always downward, it is in the negative direction and we have = - g=-9.9 m/sec?.
Questions:

(i) A stone of mass 0.05kg is thrown vertically upwards. What 1s the direction and

magnitude of net force on the stone during its upward motion? (1)
(a) 0.49 N vertically downward (b) 9.8 N vertically downwards

(c) 0.49 N vertically upwards (d) 0.98 N vertically downwards

(ii) Free fall of an object (in vacuum) is a case of motion with (1)
(a) Uniform Velocity (b) Uniform acceleration

(c) Variable acceleration (d) constant momentum

(iii) Three different objects of masses mi, mz, mz are allowed to fall from rest and from
the same point ‘O’ along three different frictionless paths. The speed of the three objects,

on reaching the ground, will be in the ratio of (1)
(a) m1: mz2: m3 (b) m1:2mz2:3ms3

[c) 1:1:1 (d) 1/m1:1/m2:1/m3

(iv) A cricket ball is thrown up with a speed of 19.6 m/sec. The Maximum height it can
reach is (1)
(a) 9.8 m (b) 19.6 m

(c) 29.4 m (d) 39.2m

SECTION-E
Q31. (a) Can you think of a situation where a body falling under gravity has constant
velocity? . (1)
(b) Give an example of a motion which even though is accelerated motion yet itis called
uniform motion. (1)
(c) State and establish principle of conservation of Mechanical Energy? (3)
OR

(a) Show that in case of one dimensional elastic collision of two bodies, the relative
velocity of separation ~fter the collision is equal to the relative velocity of approach before

the collision. - (3)



f mass
o lock of wood o

ms-! strikesab

(b) A buljet of mass 0.012 kg and horizontal speed 70

' ended from
k. The block is susp
0.4 kg and instantly comes to rest with respect to the block

j (2)
ioht | block rises.
the Ceiling by thin wire. Calculate the height to which the

; ? Obtain
. banking a road:
. ? What is the need for . urved
it it is meant by banking of roads? Wi . fely negotiate a c
Q32. (a.)W}lat;s f):}(]egl:]i:i’inlum speed with wh.lcha Yehlgl:t‘f:eneiatyris % cind (3)
s ZXE] ﬁisé]gzt(;; angle 6. The coefficient of friction is p
road ba

' from the
ss 1s placed 5 m away
~ - ‘uck is open and a box of 40 kg ma s
e ;E'al' S])de O’fé;n“;j;k 'Il’ghc;pcoefficient of friction between the box and the
open end as show -

. 2 mS- L
below tis 0.15.0n a straight road, the truck starts from rest and accelerates Wlth
t‘ » A -

(a) Define cen tripetal acceleration.

(1)
(b) Derive an e ation of a particle moving with uniform
Speed “v” along a circular pat (2)
(c)The angular ve] g a circle of radiys 50 Cm 1S increased
In 5 minutes from 400 revolutions per minute. Find
(1) angular acceleration ) (2)
Q33. .(a) Derive an ex Range & Time of Flight for
2 Projectile thrown w; , (3)
(b) The maximum he;j | ectile ic - : :
SPeed of projection vy , vhia by 1ncreasm§ lt:
Increase jn the hori ‘ [l the percentag
(2)
(3a) Show that f;
Sdme VEIOCjt_}/, the h thl‘Oer Wlth the
(b) For What angle (2)
(¢) For what angle Mum? Proye it
leight dltained by t




