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Part A (Answer any 6 questions. Fach carries 2 marks)

1. What does it mean wheu an object is in a state of equilibrivuu? 2

9 How is weight measured, and what factors affect its valie?

3. Name the fundamental [orces in nature and arrange them in the ascending order
2

ol their strengths.

4 Deline terminal speed of a body. Heavy objects in air tend to fall faster than light

ohjects. Justify. 2

2

5. Differentiate positive and negative work.

6. Explain how gravitational potential energy changes when a basketball is thrown

upwards. 2
7. What is a dissipative force? Provide two examples of dissipative forces. 2
3. Define the law of conservation of momentun in your own words. 2

Part B (Answer any 4 questions. Each carries 6 marks)

9. Boxes A and B are in contact on a horizontal, frictionless surface as in fignre. Box
A has mass 10 kg and box B has mass 5 kg. A force of 200 N is exerted on box A
at an angle 60° from horizontal. What is the magnitude of the force that box A

exerts on box B? Also find the acceleration {magnitude and direction) of both A
and B.

6

10. After an annual checkup. you leave your doctor’s clinic, wheve you weighed 683 N.
You then gel into an elevator that, conveniently. has a scale. Find the magnitude
and direction of the elevator’s acceleration if the scale reads {a) 725 N and (b) 595
N. 6

L1 A' feu'xraet' hitches her tractor to a sled loaded with firewood and pulls it a distance
of 20 m along level ground. The total weight of sled and load is 1;1 ':’(‘\(} ‘\ "Th(:
ftractox exerts a coustant 5000-N force at an angle of 36.9° above 'tl'xc h;ri'zo;xt‘- 1 \
.45()'U-N friction force opposes the sled’s motion. Find the work done by eact CE; v
acting on the sled and the total work done by all the forces. e urge

12. Your cousin Manu skateboards from rest down a curved, frictionless vamp. Treating
;\Izu.m and his skateboard as a particle, he moves through a quarl‘er-(’ir;“le wtill: l:
radins R=3m. Manu and his skateboard have a total wmass of 25-.01.:0 { a) Find l-'xi(s
speed at the bottom of the ramp. (b) Find the normal force that :,(.‘.t.t ¢ him :
the bottomn of the curve. g o ‘:'

3

13. A puck with coordinates x and y slides on a level, frictionless air hockey table. It is
acted on by a conservative force deseribed by the potential-energy fuxic!ion Find
& VECTor CXpression for the force acting on the puck, and find an expression for the
magnitude of the force. 6
3

14. A 15 3 eli 20 m/ i
? 1300 1kg, car traveling at 20 m,/s comes to a stop in 5 seconds due to the braking
orce. Calenlate the impulse applicd to the car. What is the average braking force?

6

Part C (Answer any 1 question(s). Each carries 14 marks)

) E.qu)ldm l.oclt:(.t propulsion in terms of momentwn conservation and derive the
rocket eguation. 8 14
i

L6. DNuss the work-crergy theorem and its significance in physics. Provide examples
of pow the theorem applics in real-life situations, such as driving a car m.' l’i-f;i:?tp?\
()E)‘]C(:l. Analvze how work and enexgy are interrelated and explz.in téxe im )c‘rtl-b d'.-l]
of this theorem in understanding encrgy conservalion. . & ‘ulltle



