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ANNUAL TEST PAPER
Time: 3 hours M.M.: 80 marks

General Instructions:
 1. The question paper comprises four sections A, B, C and D. There are 36 questions in the question paper. All questions 

are compulsory.
 2. section – A - question numbers 1 to 20 - all questions and parts thereof are of one mark each. These questions 

contain multiple choice questions (MCQs), very short answer type questions and assertion – reason type questions. 
Answers to these questions should be given in one word or one sentence.

 3. section – B - question numbers 21 to 26 are short answer type questions, carrying 2 marks each. Answers to these 
questions should be in the range of 30 to 50 words.

 4. section – C - question numbers 27 to 33 are short answer type questions, carrying 3 marks each. Answers to these 
questions should be in the range of 50 to 80 words.

 5. section – D - question numbers 34 to 36 are long answer type questions, carrying 5 marks each. Answer to these 
questions should be in the range of 80 to 120 words.

 6. There is no overall choice. However, internal choices have been provided in some questions. A student has to 
attempt only one of the alternatives in such questions.

 7. Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION – A
 1. An object has moved through a distance. Can it have zero displacement? 

Or 

   Give an example where we feel the presence of motion through indirect evidence.

 2. When the two ends of a spring balance are pulled by two equal forces F, what is the force indicated on the spring 
balance?

 3. The force of gravitation between two objects of mass 1 kg kept at a distance of 1 m from each other is
 a. 6.67 n b. 6.67 × 10–9 n c. 6.67 × 10–7 n d. 6.67 × 10–11 n 

 4. How much work is done when a force of 20 n displaces a body by 10 m in the direction of the applied force?

 5. How fast should a man of 50 kg run so that his kinetic energy is 625 J?

 6. name the two factors on which power depends.

Or 

  Why does a nail become warmer when hammered into a wooden plank?

 7. name the property which is measured by the area under the velocity–time graph.

 8. If an object starts from rest under the action of a constant force, what will its distance–time graph look like?

 9. A small animal does not sustain serious injury even if it falls to the ground from considerable height. How can this 
be explained in terms of change in momentum and newton’s third law of motion?

Or 

  A sprinter is advised to reduce her speed slowly after completing the race. Why?
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 10. An object of mass 2 kg slides up a plane of inclination 30° to the ground. What is the work done by the force of 
gravity in moving the object through 1 m?

 11. What force would be needed to produce an acceleration of 8 m/s2 on an object of mass 12 kg?

Or 

  Why do we get hurt more by falling on a concrete structure than on a bed of sand?

 12. list two factors on which acceleration due to gravity depends.

Or 

  state newton’s third law of motion.

 13. starting from rest, a car acquires a speed of 144 km/h in 8 s. What is its average acceleration?

For question numbers 14, 15 and 16, two statements are given – one labelled Assertion (A) and the 
other labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) 
and (d) as given below.
 a. Both A and r are true, and r is correct explanation of the assertion. 
 b. Both A and r are true, but r is not the correct explanation of the assertion. 
 c. A is true, but r is false.
 d. A is false, but r is true. 

 14. Assertion: even if the acceleration of a moving object is positive, it is possible that the object may be slowing down.

  Reason: Both velocity and acceleration are vector quantities.

 15. Assertion: Balanced forces do not cause a change in an object’s motion.

  Reason: Balanced forces can cause a change in an object’s shape.

Or 

  Assertion: An object cannot undergo displacement unless a force acts on it.

  Reason: The absence of force only implies that there is no acceleration.

 16. Assertion: Acceleration due to gravity experienced by an object is independent of the mass of the object.

  Reason: Acceleration due to gravity is a constant.

Answer question numbers 17–20 containing five sub-parts each. You are expected to answer any 
four sub-parts in these questions.
 17. read the following and answer any four questions from 17 (a) to 17 (e).

  The graph given below shows the distance travelled by a car against time. 

 

  study the graph and answer the questions that follow. 
 a. Calculate the average speed of the car in the given duration. 
  i. 200 m/s ii. 20 m/s iii. 10 m/s iv. 50 m/s
 b. Which of the following statement is true regarding the motion of the car based on the graph?
  i. The car is moving with uniform speed ii. The car is moving along a curved path 
  iii. The car is accelerating iv. The car is decelerating 
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 c. Calculate the acceleration of the car from time 8 s to 10 s. 
  i. 2.5 m/s2 ii. 2 m/s2  iii. 2.5 m/s  iv. 5 m/s2

 d. Calculate the distance that the car would have travelled in the given time had it moved with uniform 
acceleration as in first 2 seconds of its motion. 

  i. 50.5 m ii. 150 m  iii. 175.5 m  iv. 62.5 m
 e. Find the difference between the highest and lowest acceleration of the car considering the 2 s periods. 
  i. 2.07 m/s2 ii. 2.25 m/s2  iii. 1.25 m/s2  iv. 2.5 m/s2

 18. read the following and answer any four questions from 18 (a) to 18 (e). The following graph shows velocities of two 
cars against time.

 

  study the graph and answer the questions that follow.
 a. Which of the given cars has/have uniform acceleration?
  i. Only Car 1 ii. Only Car 2  iii. Both Cars iv. none of the cars 
 b. What is the average acceleration of the Car 1?
  i. 6.4 m/s ii. 4.6 m/s2  iii. 6 m/s2  iv. 6.4 m/s2

 c. If the mass of the car 2 is 2000 kg, find the force required to stop it within 2 seconds at the end of its journey 
at 10 seconds. 

  i. 64 n ii. 640 n  iii. 64 kn iv. 75 Kn
 d. If the mass of the car 2 is 1000 kg, find the accelerating acting on it during the 8–10 second period. 
  i. 81 n ii. 64 kn  iii. 56 kn  iv. 81 kn
 e. The highest acceleration by the car 2 is in the period: 
  i. 0 – 2 s ii. 2 – 4 s  iii. 6 – 8 s   iv. 8 – 10 s

 19. read the following and answer any four questions from 19 (a) to 19 (e).

  Gravity acts on each object under the influence of gravitational field of the earth. 
The force of gravity always acts towards the centre of the earth. Thus, if any object 
is thrown vertically upward, gravity will act against it and eventually bring it back to 
ground.

     The motion under gravity can be easily calculated using the Newton’s equations 
of motion. This is because, for small heights above the ground, the force of gravity 
can be considered a constant and thus the acceleration due to gravity is constant. 
The standard value of acceleration due to gravity is taken as g = 9.8 m/s2. When the 
object is moving downward, g is taken as positive and when the object is moving 
upward, g is taken as negative. 

 a. What will the speed–time graph of a stone thrown vertically upward look like? 

 i.  ii.  iii.  iv. 

Velocity
( = 0)v2

Velocity
( )v1

Height ( )H

Time ( )t
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 b. A ball is thrown vertically upward with a speed of 19.6 m/s. Find the distance it travels before gravity stops it 
completely. 

  i. 20.5 m ii. 10.3 m  iii. 19.6 m iv. 16.9 m
 c. A brick of mass 0.5 kg got dropped from a height of 78.4 m from an under-construction building. What is the 

time taken by the brick to reach ground? 
  i. 4 s ii. 6 s  iii. 5 s iv. 10 s
 d. What will be the momentum of the brick when it strikes the ground? 
  i. 11.6 kgm/s ii. 13.1 kgm/s   iii. 16.9 kgm/s  iv. 19.6 kgm/s
 e. Two stones of mass 1 kg and 5 kg are dropped simultaneously from the same height of 10 m. Which will 

reach the ground quickly? 
  i. stone with mass 1 kg, since it is smaller, its acceleration will be higher under gravity 
  ii. stone with mass 5 kg, since it has more mass, it will have larger force of gravity acting on it
  iii. Both will have the same acceleration and hence will reach at the same time
  iv. Cannot be predicted 

 20. read the following and answer any four questions from 20 (a) to 20 (e).

  Amrit recorded the usage of electrical devices and prepared the below table.

Device Power (in 
watt)

Average daily 
Usage (in hour)

lighting (4) 44 8

Fan 150 6

TV 40 4

Iron 1000 0.2

Geyser 1500 0.2

PC 50 6

Music system 60 3

  study the table and answer the following questions. 
 a. Which of the devices used by Amrit is the highest consumer of electricity on a daily basis?
  i. Fan ii. Geyser   iii. Iron iv. Music system
 b. If the rate of power is ` 3 per unit, calculate the monthly bill. 
  i. ` 215.28 ii. ` 71.76  iii. ` 2392 iv. ` 546.23
 c. If during a winter month, Amrit does not use fan, but doubles the usage of geyser, what will be the impact on 

the monthly bill?
  i. savings of ` 27 ii. savings of ` 54  iii. extra bill of ` 25  iv. extra bill of ` 54
 d. Amrit starts listening to music all the time he uses the PC. What will be the impact on his monthly bill?
  i. extra ` 25.3 ii. saving of ` 25.3  iii. extra ` 16.2 iv. saving of ` 16.2
 e. What will be the extra bill if Amrit forgets to turn off lights and fan for 5 days in the month? 
  i. ` 32.06 ii. ` 21.03  iii. ` 71.23 iv. ` 51.06

SECTION – B
 21. Draw the speed–time graph for an object where the speed increases uniformly from rest for 10 minutes, stays 

constant for 20 minutes and then decreases to zero in 5 minutes.

Or 

  In a hare-tortoise race, the hare ran for 5 minutes at a speed of 5 km/h, slept for 50 minutes, and then ran for  
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5 minutes at a speed of 7.5 km/h. What is the average speed of the hare in the race?

 22. At a chariot festival at a particular temple, two men are able to pull a wooden chariot weighing 1500 kg at a uniform 
velocity along a straight road. If three men try to pull the same chariot, they are able to produce an acceleration 
of 0.15 m/s2. Assuming that each man pulls the chariot with the same force, what is the pull force exerted by each 
person?

 23. A mass of 40 kg is attracted by a mass of 25 kg lying at a distance of 2 m from it with a force of 1.67 × 10–8 n. Find 
the value of G using this data.

Or 

  An object weighs 490 n on a planet whose acceleration due to gravity is half that of earth’s. Calculate
 a. the mass of the object.
 b. the weight of the object on the earth.

 24. 1 J of work is done by a force of 5 n when it displaces an object through 40 cm. What is the angle between the 
force and the displacement?

 25. A car of mass 1000 kg travelling at 30 m/s stops after a distance of 50 m, decelerating uniformly. What is the force 
exerted by it on the brakes? What is the work done by the brakes?

 26. What kind of energy transformation takes place in the following man-made objects?
 a. solar cell b. electric heater c. Magnetic compass d. Telephone

 SECTION – C
 27. Mario walks along the edges of a square playground of side 15 m such that he can return to his starting point in 

50 seconds. What will be the magnitude of his distance and displacement at the end of 3 minutes 45 seconds?

Or

  A cricket ball weighing 150 grams is hit by a bat and it races towards the boundary. If the ball leaves the bat with 
a velocity of 25 m/s and comes to rest on the outfield after travelling a distance of 45 m, what is the magnitude of 
friction experienced by it from the field surface?

 28. Gravitational force on an imaginary planet is 6 times stronger than the gravitational force of the earth. Determine 
the value of acceleration due to gravity on that planet.

 29. Write any three differences between mass of an object and weight.

 30. An adult sparrow and an adult crow are flying with the same kinetic energy. Which of the two is moving faster and 
why?

 31. Mohana and shabnam weigh 60 kg and 40 kg, respectively. They climb a staircase, each carrying a load of 20 kg 
on their head. The staircase has 10 steps, each of height 50 cm. If Mohana takes 20 s to climb and shabnam takes  
10 s to climb, then a. who possesses greater power, and b. what is the ratio of their powers?

 32. A bullet hits a 4 cm thick wall at a velocity of 20 m/s and decelerates at the rate of 4000 m/s2. Will the bullet cross 
to the other side of the wall or remain embedded in it?

 33. Two farmers raise a sack of wheat of 100 kg to a height of 1 m and keep holding it at the same height for a few 
minutes. (g = 10 m/s2)

 a. How much work is done by each farmer in lifting the sack, if each of them does equal work?
 b. How much work is done by the farmers in just holding the sack?
 c. Why do farmers get tired while holding the sack?

 SECTION – D
 34. Derive the three equations of motion with the help of graphs. Assume constant acceleration.

Or

  Zubin covers one lap of a circular track of radius 14 m in 22 seconds.
 a. If he keeps moving around the track, what is his displacement at the end of 1 minute 17 seconds?
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 b. If he runs in a straight line with the same speed, what distance will he cover in 5 minutes?

 35. All the forces acting on an object of mass 600 g are shown in the figure below. What is the acceleration of the object 
and in which direction?

 

3 n

5 n

2 n

1 n
8 n

4 n
600 g

 36. An object A of mass 3 kg and another object of mass 10 kg are dropped simultaneously from a height of 14.9 m. 
At the point when they are 10 m above the ground, calculate

 a. their momenta,
 b. their potential energies, and
 c. their kinetic energies.

Or

  A truck of mass 5000 kg travelling at 40 m/s is brought to rest by applying brakes. The truck comes to rest after 
travelling 20 m after the application of brakes. What is the initial kinetic energy of the truck?
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