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GENERAL INSTRUCTIONS 
• There are 33 quest\ons \n al\. A\\ questions are compulsory. 
• Th\s que,\\on paper has five sections: Section A, Section B, Section C, Section D and Section E. • t,\\ the 1ec\\cms are compulsory. 
• Section A. conta\ns s\xteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark 

each, Section B conta\ns 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 conta\ns three long answer questions of five marks each. 
• There is no overa\\ choice. However, an internal choice has been provided in one question in Section B, one question in Section C and all three questions in Section E. You have to attempt only one o1 the choices in such questions. 
• Use o1 ca\cu\ators is not allowed. 

SECTION A 

Q.1 The diagram below shows a pair of Vernier callipers set to measure a metal pipe. 
Given that the pipe has an internal diameter of 10.2 mm, what is the thickness of the wall of the metal pipe? 

a)2.8mm 
b)3.8 mm 
c) 5.6 mm 
d) 7.6 mm 

Q.2 Only 2 forces act on an object. If the object is in equilibrium, which of the following 
condition(s} is/are required? 
1) The 2 forces have the same magnitude. 
2) The 2 forces are opposite in di~ection. 
3) The 2 forces are in the same direction. 
4) The 2 forces are of the same type. 
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•) 1 and 2 orly 
b) 1 and 3 orly 
e) 3 and 4 orly 
d) 1,2 and 4 only 

Q.3 The diameter of a eylindrital pend is measured using a micrometer scr~ gauge. A lludent lnitialy lakes lhe zero ef'IOI' reading (Diagram A) of the micrometer followed by lhe reading of lhe diameter (Diagram B). 

Dllgrlll'IA Diagram& 
What is lhe actual diameter of the cylindrical pencil? 
a)2.37 nvn 
b)2.39 nvn 
c)2.87mm 
d)2.89mm 

Q.4 A partide moves on the x axis. When its acceleration is positive and increasing: a) its velocity must be increasing 
b) its velocity must be negative 
c) its velocity must be positive 
d) it must be speeding up 

0.5 A ball is thrown vertically upwards from P. It reaches the greatest height at Q and then falls back to P where it is caught. 

ra 
I 
I 

~· 
Neglecting a~r resiSla~ce, which of the following statements is CORRECT? a) Acceleration at a 1s zero. 
b} The time o~ rise from P to Q is greater than the time of fall from a to P. 

(1 mark) 

(1 marl() 

(1 mark} 

c) The total displacement of the ball is zero. 
d) The ball experiences a steady decreasing upward force when it rises from P to Q. (1 mark) 
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How will \he acceleration due to gravity be affected if a heavy object is released from a higher position and its mass is halved? 

\ 1 Higher 
I 

Halved its 
Pos\\ion mass 

I 
I (a) I No change No change 

(b) No change Decreases 

(c) Increases Decreases 

(d) Increases No change 
I 

Q.7 A man is standing on a weighing scale inside a lift. The weighing scale reads 500 N when the lift is stationary. Which option describes correcUy the reading on the weighing scale when the lift accelerates upwards and when the lift accelerates dcwmwatds? 

li1\ accelerates upwards lift accelerates 
downwards 

(a) more than 500 N less than 500 N 

(b) less than 500 N more than 500 N 

(c) 500N less than 500 N 

(d) more than 500 N SOON 

a.a If a 6()-Newton tension force acts upward and rightward on Bruno (pet dog) at an angle of 30 degrees, the components of this force along the horizontal and vertical 
wiHbe 

a) 30N,52N 
b) 52N,30N 
c) 30N,30N 
d) 52N,52N 
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Q.9 A toy car sliding down a ramp has a large enough Initial speed to make It completely 
around the loop-the-loop pictured below. Assume the track Is frictlonless. 

Which of the folowlng free body diagrams COO'ectly depicts the toy car at the 
position Q? 

0.1 O A toy train consists of three identical compartments X, Y and z. It is puned by a 
constant horizontal force F applied on Z horizontaUy. Assuming there Is negligible 
friction, the ratio of tension In string connecting XV and VZ Is: 
a)2:1 
b)3:2 
c) 1:2 
d)2:3 

Q.11 A pulling force of 3.0 N causes a toy car to accelerate on a horizontal surface. The 
frictional force between the surface and the toy car is 1.0 N. Which of the following 
statements best describes the subsequent motion of the car when the pulling force 
is decreased to 1.0 N? 
a) It will continue to accelerate. 
b) It will move with a constant speed. 
c) It will decelerate. 
d) It wiB stop moving. 

Q.12 A child jumps onto a trampoline and bounces upwards. On the second jump, he bounces higher. What will most likely remain constant on both jumps? 
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a) t,;s acceleration in the air 

b) his maximum gravitattonal potenUal energy 

c) his maximum kinetic ene,py 

d) llis speed on contact Mfh the trampoline 

Q.13 A11trtlon: 0lmtn1lon1 of pr111ure and energy d,n,lty ar, 11m,. 

R,a1on: Both have th• ,am, unit, In S. /, Sy,t,m. 

a) Assertion and reason both are correct slatements and reason Is the correct 

explanatJon for assertion. 

b) Assertion and reason both are correct statements but reason Is not coffee/ 

explanatJon for asse,1ion. 

c) Assertion Is a correct statement but reason Is Incorrect 

d) Assertion Is an Incorrect statement but reason Is correct 

0.14 AIMftlon: Am under vtloclty-tlm, graph give, dlsplac,m,nt. 

Rtnon: Am Undtr ICCtltral/OtHfmt graph give, vtloclty. 

a) Assertion and reason both are correct statements and reason is the C-Offecl 

explanation for assertion. 

b) Assertion and reason both are correct statements but reason is not ccrrect 

explanation for assertion. 

c) Assertion is a correct statement but reason is incorrect 

(1 mark) 

(1 mark) 

d) Assertion is an incorrect statement but reason is coffect 
(1 mark) 

0. l 5 Ass~rf!on: A block Is lying stationary as on an Inclined plane and coefficient 

of friction Is µ. Friction on block Is µmg cos 9. 

Rtason: Contact force on block Is mg. 

y 
a) Assertion and reason both are correct statements and 

explanation for assertion. 
reason is the correct 

b) Assertion and reason both are correct statements but 

explanation for assertion. 
reason Is not correct 

c) Asserl!oo ~ a ~ statement but reason is incorrect 

d) Assertion rs an incorrect statement but reason is correct 

Q. fs Anertion: Worlt done by gravitational force 1 . 

::::~rent routn will be the same. n reaching the same height via 

a) Aaaertion Gravitational force ls conservative In nature. 

nnlaft...:_ - and reason both are correct statements . 

b),.uon for assertion. 
and reason 1s the correct 

e~ and reason both are correct stat 

c) ~ !or SSSettion. 
ements but reason is not correct 

d) Assertio,i : :n~tement but reason is incorrect 

statement but reason is correct 
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Q.17 

Q.18 

Q.19 

SECTION B 

A body Is dropped from the ceiing of a transparent cabin faffing freely towards the 

Nl1h. [)esaibe the motion of the body as observed by an observer 

l siting in the cabin 
i. standing on the ear1h. 

Distingl.ish between the dimensions and units of a physical quantity. 

OR 
Write the dimensional fonnula for the following: 

a) Pressure 
b) Coefficient of viscosity 

A man can swim with a speed of 4.0 km/h in still water. How long does he take to 
cross a river 1.0 km wide if the river flows steadily at 3.0 km/h and he makes his 

strokes nonnal to the river current? How far down the river does he go when he 
reaches the other bank? 

0.20 A fighter plane flying horizontally at an altitude of 1.5 km with speed 720 km'h 
passes dilaclly Ovethead an anli-aicraft gun. At what angle from the vertical should 
the gun be Mid tor the shel with muzzle speed 600 m s-1 to hit the plane? At what 
minimum ~ should the piot fly the plane lo avoid being hit? 

Q.21 A paltide accelerates uniformly for 20 s after starting from rest. If ii travels a 
distance of s1 in the first 10 sand distance of s2 in the next 10s. Find the relation 
be'-1 s1 and s2. 

Q.22 

SECTIONC 

F""." the top of a m~lti-sto~~ed building, 39.2 m tall, a boy projects a stone 

verticaly upwards with an ,n,tial velocity of 9.8 ms-1 such that it finally drops to the 
ground, 
i. When will the stone reach the ground? 

•· When wil it pass through the point of projection? 

i:I 

(2 marks) 

(2 marks) 

(2 marks) 

(2 marks) 

(2 marks) 

(2 marks) 

Q.23 

iii. Vvllat wift be its velocity just before striking the ground? T k a e g = 9.8 ms-2 

Graphlcaly plot the variation of static friction r · · . . 
(3 marks) 

the applied force Mention the . •. ~m,ting friction and kinetic friction With 
respectively. • physical quantities represented by X-axis and Y-axis 

0.24 A stone is thrown from the top of bu 'Id' 
horiz . . a , mg Upward at an angle of 30 o• t the 

onta/ and with an initial speed of 20 o rrJ t • 0 

height of the building is 45.0 m, • s, rom the top of a building. If the 

(a) how long is it before the stone hits the ground? 
(b) Wrth what velocity it hits the ground? 

(c) How far from the wall does it hit the ground? 

(3 marks) 

(3 marks) 
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a.25 Whal Is a variable force? Find work done by a variable force graphically. 
OR 

Malhemat1ca•y show that the work done against gravltational forces are path 
independent. 

~ simple pendulum of length 1 m has a wooden bob of mass 1 kg. It Is struck by a 
bullet of mass 10·2 kg moving with a speed of 2 x 102 ms· 1. The bullet gels 
embedded into the bob. Obtain the height to which the bob rises before swinging 
~. 

Q.27 Ol'8w the fellowing graphs between distance and time of an object In case of 
I. Rlf a body at rest 
ii. Rlf a body moving with unifonn velocity 
iii. For a body moving with constant acceleration. 

Q.28 Figure gNes the x-t plot of a partide executing one-dimensional simple harmonic 
motion. Give the signs of position, velocity and acceleration variables of the partide 

(3 marks) 

(3 marks) 

(3 marks) 

(3 marks) 

at t = 0.3 s, 1.2 s, -1.2 s. (3 marks) 

1/VV\,. 
SECTION D 

Q.29 AA elastic collision is a collision in which there is no net loss in kinetic energy in the 
system as a result of the collision. Both momentum and kinetic energy are 
conseived quantities in elastic collisions. 

e 

(i) In which motion, momentum changes but K.E does not? 
a) li~r motion 
b) straight-line motion 
c) circular motion 
d) parabolic motion 
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(II) Two balls ITIO't4ng wllh lhe 11m1 ~ ooldls. Wh8t Is conseffl<I? 

a)F"Ol'CI 
b) ldnelc energy 
c)Yllodly 
d) momenlUm 

f')ln elastic oolhlon, lhe rel1t1Ye speed of lpptOICh end sepffltion is. 

•)inqual 
b) zero 
c)equal 
d) Infinite 

(Iv) The momentum of two objects moving with the same speed but in opposite 

directions~ oollslon 
a) rwnalns lhe same 
b)lnauNS 
c) dea'eases 
d) be<Xllnes zero 

Q.30 Bastic potential enel'gy Is Potential energy stored as a result of the deformation of 

an elastic object, such as the stretching of a spring. It Is equal to the wOl1I done to 
stretdl the spring, which depends upon the spring constant k as wen as the distance 
stretched. 

{i) If stretch in spring of force constant k is doubled, then the ratio of final to initial 
forces is: 
a) 4:1 
b) 1:4 
c) 2:1 
d) 1:2 

Ci) A lig~t body and a heavy body have the same kinetic energy. Which one has 
greater lilear momentum? 
a) light body 
b) both heavy and light body 
c) Low body 
d) heavy body 
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I 
I 
I 

k 

I 
(Iii) What type of energy is stored In the spring of a watch? 

a) potential energy 
b) Eledrical energy 
c) med\anlcal energy 
d) kinetic energy 

(~ When spring is compressed, its potential energy: 
a) remains the same 
b)decrease 
c) fil\t increase then decrease 
d) increases 

SECTION E 

Q.31 ~ The air bubble formed by an explosion inside water performs oscillations with time 
period T which depends on pressure (p), density (Rand on energy due to explosion 
{E). Establish the relation between T, p, E and p 
I The velocity v of a particle depends upon the time 1' according to the equation 

11 = v'ali + bt + _c_ 
d+t 

(4 marks) 

Detennine the un~s of a, b, c and d. 
(5 marks) 

OR 
a) ~e frequency f of an oscillating drop may depend on the radius r of the drop, 
denSitY d of the liquid, and surface tension S of the liquid. Establish the expression 
for the frequency. 
b) The drag force Fon a sphere, is relat~ to the radius of the sphere, r, the velocity 
of the sphere, v, and the coeffiaent of viscosity of the fluid the drop Is falling 
through, 11, by the tormula F ~ kf:lYVZ whe~ k is a dimensionless constant, and x, 
y, and z are integers. By considenng the units of the equation, WOii( out the values (S marks) 
of X, y, and z. 

0 _32 Q) Show that for two complementary angles of projection of a projectile thrown with 
the same velocity, the horizontal ranges are equal. 
fu) For what angle of projection of a projeclJle, Is the range maximum? 
Qii) For what angle of projection of a projectile, are the horizontal range and 
maximum height attained by the projectile equal? {5 marks) 

OR 
A gun is designed that can launch a projeclJle of mass 10 kg at a speed of 200 ms-

1 
• 

The gun is placed close to a straight, horizontal railway line and aligned such that 
the projectie wl land further down the line. A small rail car of mass 200 kg and 
traveling at a speed of 100 ms-1 passes the gun just as it is fired. Assuming the gun 
and the car are at the same level, at what angle upwards must the projectile be fired 
so that it lands in the raU car'? (5 marks) 
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Q.33 For a body having motion described by the given figure. 
(a) F'IOd total distance and displacement covered. 
(b) acceleration at t=S, 15 and 30 s 
(c) average acceleration In first 20s (d) draw corresponding acceleration lime graph. (5 ma~s) ...., 

(nwnn) 
IO 

IO 

«) 

20 ' I 

J '\. 
I'\. 

' I'\. / 

" / 1020 »«l IO 

OR 
For the following scenarios, sketch the motion-time graphs (displacement time, 
velocity-time and acceleration-time). 
I,) A ball is thrown up in the air and then caught at the same height Only sketch 
from the instant the ball leaves the hand to the instant it touches the hand again. 
Ignore air resistance. 
(b) A train travels from New Delhi to Jaipur, stopping only at Mcdonald's on route. 
You may assume the journey is in a straight line and it only takes a few minutes of 
constant acceleration/deceleration to get to its top speed/come to a stop. 
(c) A footbaD is dropped from a great height (such that ii reaches terminal velocity); 
it bounces inelastically such that air resistance can be ignored from this point 
Sketch the motion from the moment of release until ii hits the ground for a second 
h~ ~ma~ 

................................... ALL THE BEST ............... ••••••••••••••••••• 
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