PHYSICS 1, CHAPTER 4
ADDITIONAL PROBLEMS

1. A force in the negative direction of an x axis is applied for 27 ms to a 0.40 kg ball initially moving at 
14 m/s in the positive direction of the axis. The force varies in magnitude, and the impulse has magnitude 32.4 N . s. What are the ball's

(a) speed and
(b) direction of travel just after the force is applied?
What are
(c) the average magnitude of the force and

(d) the direction of the impulse on the ball?

ANSWER: (a) 67 m/s;(b) -x; (c) 1.2 kN; (d) -x
2. A 1 .2 kg ball drops vertically onto a floor, hitting with a speed of 25 m/s. It rebounds with an initial speed of 10 m/s.
(a) What impulse acts on the ball during the contact?
(b) If the ball is in contact with the floor for 0.020 s, what is the magnitude of the average force on the floor from the ball?

ANSWER: (a) 42 N.s; (b) 2.1 kN
3. A 91 kg man lying on a surface of negligible friction shoves a 68 g stone away from himself, giving it a speed of 4.0 m/s. What speed does the man acquire as a result?

ANSWER: 3.0 mm/s

4. A vessel at rest at the origin of an xy coordinate system explodes into three pieces. Just after the explosion, one piece, of mass m, moves with velocity  
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. third piece has mass 3m. Just after the explosion, what are the
(a) magnitude and
(b) direction of the velocity of the third piece?

ANSWER: (a) 14 m/s; (b) 45o
5. A bullet of mass 10 g strikes a ballistic pendulum of mass 2.0 kg. The center of mass of the pendulum rises a vertical distance of 12 cm. Assuming that the bullet remains embedded in the pendulum, calculate the bullet's initial speed.

ANSWER: 3.1 ( 102 m/s

6. A 5.0kg block with a speed of 3.0m/s collides with a 10 kg block that has a speed of 2.0 m/s in the same direction. After the collision, the 10 kg block travels in the original direction with a speed of 2.5 m/s.
(a) What is the velocity of the 5.0 kg block immediately after the collision?
(b) By how much does the total kinetic energy of the system of two blocks change because of the collision?
(c) Suppose, instead, that the 10 kg block ends up with a speed of 4.0 m/s. What then is the change in the total kinetic energy? 

ANSWER: (a) +2.0 m/s; (b) - 1.3 J;(c) + 40 J
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7. In Fig. 1, block 1 (mass 2.0 kg) is moving rightward at 10 m/s and block 2 (mass 5.0 kg) is moving rightward at 3.0 m/s. The surface is frictionless, and a spring with a spring constant of 1120 N/m is fixed to block 2. When the blocks collide, the compression of the spring is maximum at the instant the blocks have the same velocity. Find the maximum compression.
ANSWER: 25 cm

8. A cart with mass 340 g moving on a frictionless linear air track at an initial speed of l.2 m/s undergoes an elastic collision with an initially stationary cart of unknown mass. After the collision, the first cart continues in its original direction at 0.66 m/s. 
(a) What is the mass of the second cart?
(b) What is its speed after impact?

(c) What is the speed of the two–cart center of mass?

ANSWER: (a) 99 g; (b) 1.9 m/s; (c) 0.93 m/s

9. A projectile proton with a speed of 500 m/s collides elastically with a target proton initially at rest. The two protons then move along perpendicular paths, with the projectile path at 60o from the original direction. After the collision, what are the speeds of
(a) the target proton and
(b) the projectile proton?

ANSWER: (a) 433 m/s; (b) 250 m/s

10. After a completely inelastic collision, two objects of the same mass and same initial speed move away together at half their initial speed. Find the angle between the initial velocities of the objects.

ANSWER: .120o
11. A man (weighing 915 N) stands on a long railroad flatcar (weighing 2415 N) as it rolls at 18.2 m/s in the positive direction of an x axis, with negligible friction. Then the man runs along the flatcar in the negative x direction at 4.00 m/s relative to the flatcar.
What is the resulting increase in the speed of the flatcar?

ANSWER: 1.10 m/s
12. A 75 kg man is riding on a 39 kg cart traveling at a velocity of 2.3 m/s. He jumps off with zero horizontal velocity relative to the ground.

What is the resulting change in the cart's velocity, including sign?

ANSWER: +4.4m/s
13. Three particles of masses m1 = 1.2 kg, m2 = 2.5 kg, and m3 = 3.4 kg form an equilateral triangle of edge length 140 cm.
Where is the center of mass of this system?

ANSWER : x = 83 cm; y = 58 cm
14. A 2.00 kg particle has the xy coordinates (-1.20 m, 0.500 m), and a 4 kg particle has the xy coordinates (0.600 m, -0.750 m). Both lie on a horizontal plane. At what
(a) x and 
(b) y
coordinates must you place a 3.00 kg particle such that the center of mass of the three-particle system has the coordinates (-0.500 m, -0.700 m)?

ANSWER : (a) -1.50 m; (b) -1.43m
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15. What are 

(a) the x coordinate and 
(b) the y coordinate

of the center of mass for the uniform plate shown in Fig. 2 if L = 5.0cm?

ANSWER : (a) -0.45 cm; (b) - 2.0 cm
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