PHYSICS 1, CHAPTER 3
ADDITIONAL PROBLEMS

1. An elevator cab of mass m = 500 kg is descending with speed 4.0 m/s when its supporting cable begins to slip, allowing it to fall with constant acceleration a = g/5.

(a) During the fall through a distance d = 12 m, what is the work done on the cab by the gravitational force?

(b) During the 12 m fall, what is the work done on the cab by the upward pull of the elevator cable?

(c) What is the net work W done on the cab during the fall?

(d) What is the cab's kinetic energy at the end of the 12m fall?

ANSWER: (a) 59 kJ; (b) -47 kJ (c); 12 kJ; (d) 16 kJ

[image: image1.emf]2. A package lies on a frictionless floor, attached to the free  end of a spring in the arrangement

of Fig. 1. A rightward applied force of magnitude 4.9 N would be needed to hold the package at

x1 = 12 mm.

(a) How much work does the spring force do on the package if the package is pulled rightward from x0 = 0 to x2 = 17 mm?
(b) Next, the package is moved leftward to x3 = -12 mm. How much work does the spring force do on the package during this displacement? Explain the sign of this work.

ANSWER: (a) -0.059 J; (b) 30 mJ.

3. The only force acting on a 2.0kg canister that is moving in an xy plane has a magnitude of 
5.0 N. The canister initially has a velocity of 4.0 m/s in the positive x direction and some time later has a velocity of 6.0 m/s in the positive y direction.
How much work is done on the canister by the 5.0 N force during this time?

ANSWER: 20 J

4. A luge and its rider, with a total mass of 85 kg, emerge from a downhill track onto a horizontal straight track with an initial speed of 37 m/s. If a force slows them to a stop at a constant rate of 2.0 m/s2,
(a) what magnitude F is required for the force,
(b) what distance d do they travel while slowing, and
(c) what work W is done on them by the force?
What are

(d) F,
(e) d, and
(f) W if they, instead, slow at 4.0 m/s2?
ANSWER: (a) 1.7 ( 102 N; (b) 3.4 ( 102 m; (c) -5.8 ( 104 J; (d) 3.4 ( I02 N; (e) 1.7 ( 102m; (f) -5.8 ( 104 J

5. A helicopter lifts a72 kg astronaut 15 m vertically from the ocean by means of a cable. The acceleration of the astronaut is g/10. How much work is done on the astronaut by
(a) the force from the helicopter and
(b) the gravitational force on her?

Just before she reaches the helicopter, what are her

(c) kinetic energy and

(d) speed?
ANSWER: (a) 12kJ;(b) -11 kJ; (.) 1.1 kJ; (d) 5.4 m/s

6. A block of ice slides down a frictionless ramp at angle ( = 50o while an ice worker pulls on the block (via a rope) with a force F, that has a magnitude of 50 N and is directed up the ramp. As the block slides

through distance d = 0.50 m along the ramp, its kinetic energy increases by 80 J.

How much greater would its kinetic energy have been if the rope had not been attached to the block?

ANSWER: 25 J

7. The only force acting on a 2.0kg body as it moves along a positive x axis has an x component 
Fx = -6x N, with x in meters. The velocity at x = 3.0 m is 8.0 m/s.
(a) What is the velocity of the body at x = 4.0 m?
(b) At what positive value of x will the body have a velocity of 5.0 m/s?

ANSWER: (a) 6.6 m/s; (b) 4.7 m

8. A 100 kg block is pulled at a constant speed of 5.0 m/s across a horizontal floor by an applied force of 122 N directed 37o above the horizontal. What is the rate at which the force does work on the block?

ANSWER: 4.9 ( 102 W
9. A fully loaded, slow-moving freight elevator has a cab with a total mass of 1200 kg, which is required to travel upward 54 m in 3.0 min, starting and ending at rest. The elevator's counterweight has a mass of only 950 kg, and so the elevator motor must help.
What average power is required of the force the motor exerts on the cab via the cable?

ANSWER: 7 .4 ( 102 w

10. A 5.0 g marble is fired vertically upward using a spring gun. The spring must be compressed 8.0 cm if the marble is to just reach a target 20 m above the marble's position on the compressed spring.
(a) What is the change in the gravitational potential energy of the marble-Earth system during the 20 m ascent?

(b) What is the change in the elastic potential energy of the spring during its launch of the marble?

(c) What is the spring constant of the spring?

ANSWER: (a) 0.98 J; (b) -0.98 J; (c) 3.1 N/cm 

[image: image2.emf]11. In Fig. 2, a block of mass m = 12 kg is released from rest on a frictionless incline of angle ( = 30o. Below the block is a spring that can be compressed 2.0 cm by a force of 270 N. The block momentarily stops when it compresses the spring by 5.5 cm.
(a) How far does the block move down the incline from its rest position to this stopping point?
(b) What is the speed of the block just as it touches the spring?

ANSWER: (a) 35 cm; (b) 1 .7 m/s

12. A rope is used to pull a 3.57 kg block at constant speed 4.06 m along a horizontal floor. The force on the block from the rope is 7.68 N and directed 15.0o above the horizontal. What are 

(a) the work done by the rope's force,

(b) the increase in thermal energy of the block-floor system, and
(c) the coefficient of kinetic friction between the block and floor?

ANSWER: (a) 30.1 J; (b) 30.1 J; (c) 0.225
13. A stone with a weight of 5.29 N is launched vertically from ground level with an initial speed of 
20.0 m/s, and the air drag on it is 0.265 N throughout the flight. What are
(a) the maximum height reached by the stone and
(b) its speed just before it hits the ground?

ANSWER: (a) 19.4m; (b) 19.0 m/s

14. A machine pulls a 40 kg trunk 2.0 m up a 40o ramp at constant velocity, with the machine's force on the trunk directed parallel to the ramp. The coefficient of kinetic friction between the trunk and the ramp is 0.40. What are
(a) the work done on the trunk by the machine's force and
(b) the increase in thermal energy of the trunk and the ramp?

ANSWER: (a) 7 .4 ( 102 J; (b) 2.4 ( 102 J

15. A 1500 kg car begins sliding down a 5.0o inclined road with a speed of 30 km/h. The engine is turned off, and the only forces acting on the car are a net frictional force from the road and the gravitational force. After the car has traveled 50 m along the road, its speed is 40 km/h.
(a) How much is the mechanical energy of the car reduced because of the net frictional force?
(b) What is the magnitude of that net frictional force?

ANSWER: (a) 24 kJ; (b) 4.7 ( 102 N
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