1)  Which of the following has the largest momentum relative to the earth? (a) a tightrope walker crossing Niagara

Falls 

(b) a pickup truck speeding along a highway 

(c) a Mack truck parked in a parking lot (d) the Science building on campus 

(e) a dog running down the street

2)  A freight train rolls along a track with considerable momentum. If it rolls at the same speed but has twice as much mass, its momentum is 

(a) zero 

(b) doubled

(c) quadrupled 

(d) unchanged

3)  A moving object on which no forces are acting will continue to move with constant 

(a) acceleration (b) impulse

(c) momentum (d) all of these 

(e) none of these

4)  The difference between impulse and impact force involves the 

(a) distance the force acts 

(b) time the force Acts

(c) difference between acceleration and velocity 

(d) mass and its effect on resisting a change in momentum

5)  It is correct to say that impulse is equal to 

(a) momentum 

(b) the change in momentum 

(c) the force multiplied by the distance the force acts 

(d) all of these 

(e) none of these

6)  The impulse-momentum relationship is a direct result of

(a) Newton's 1st law 

(b) Newton's 2nd law 

(c) Newton's 3rd law

7)  The conservation of momentum is most closely related to 
(a) Newton's 1st law 
(b) Newton's 2nd law 
(c) Newton's 3rd law

8)  A rifle recoils from firing a bullet. The speed of the rifle's recoil is small because the 
(a) force against the rifle is smaller than against the bullet 
(b) momentum is mainly concentrated in the bullet 
(c) rifle has much more mass than

the bullet 
(d) momentum of the rifle is smaller

9)  Suppose a gun were made of a strong but very light material. Suppose also that the bullet is more massive than

the gun itself. For such a weapon 
(a) the target would be safer than the shooter 
(b) recoil problems would be lessened

(c) conservation of energy would not hold 
(d) conservation of momentum would not hold 
(e) both conservation of energy and momentum would not hold

10)  Two objects, A and B, have the same size and shape, but A is twice as heavy as B. When they are dropped

simultaneously from a tower, they reach the ground at the same time, but A has a greater 
(a) speed (b) acceleration

(c) momentum (d) all of these 
(e) none of these

11)  A heavy truck and a small truck roll down a hill. Neglecting friction, at the bottom of the hill, the heavy truck

will have greater 
(a) speed (b) acceleration (c) momentum

(d) all of these (e) none of these

12)  In order to catch a ball, a baseball player extends the hand forward before impact with the ball and then lets it ride backward in the direction of the ball's motion upon impact. Doing this reduces the force of impact on the player's hand principally because the 
(a) force of impact is reduced 
(b) relative velocity is less 
(c) time of impact is increased 
(d) time of impact is decreased (e) none of these

13)  When you jump from an elevated position you usually bend your knees upon reaching the ground. By doing this, you make the time of the impact about 10 times as great as

for a stiff legged landing. In this way the average force your body experiences is (a) less than 1/10 as great 
(b) more than 1/10 as great 
(c) about 1/10 as great 
(d) about 10 times as great

14)  When you are in the way of a fast moving object and can't get out of its way, you will suffer a smaller force of impact if you decrease its momentum over a 
(a) long time  (b) short time 
(c) same way either way

15)  A car traveling along the highway needs a certain amount of force exerted on it to stop it in a certain distance. More stopping force is required when the car has 
(a) more mass 
(b) more momentum 
(c) less stopping distance 
(d) all of these 
(e) none of these

16)  A bullet is fired from a gun. The speed of the bullet will be about the same as the speed of the recoiling gun (a) because momentum is conserved 
(b) because velocity is conserved 
(c) because both velocity and momentum are conserved 
(d) if the mass of the bullet equals the mass of the gun 
(e) none of these

17)  Padded dashboards in cars are safer in an accident than non-padded ones because an occupant hitting the dash has

(a) increased time of impact 
(b) decreased impulse 
(c) decreased impact force 
(d) a and b above 
(e) a and c above

18)  The force on an apple hitting the ground depends upon 

(a) the speed of the apple just before it hits 
(b) the time of impact with the ground (c) whether or not the apple bounces

(d) all of these

19)  Compared to falling on a wooden floor, a wineglass may not break when it falls to a carpeted floor because of the

(a) lesser impulse in stopping 
(b) longer time to stop 
(c) both of these 
(d) neither

20)  A 4 kg ball has a momentum of 12 kg m/s. What is the ball's speed? 
(a) 3 m/s (b) 4 m/s (c) 12 m/s (d) 48 m/s (e) none of these

21)  A ball is moving at 4 m/s and has a momentum of 48 kg m/s. What is the ball's mass? 
(a) 4 kg (b) 12 kg (c) 48 kg

(d) 192 kg (e) none of these

22)  Recoil is noticeable if we throw a heavy ball while standing on roller skates. If instead we go through the

motions of throwing the ball but hold onto it, our net recoil will be 
(a) zero 
(b) the same as before 
(c) small, but noticeable

23)  A heavy truck and a small car rolling down a hill at the same speed are forced to stop in the same amount of time. Compared to the force that stops the car, the force needed to stop the truck is 
(a) greater (b) smaller (c) the same

24)  A 1 N apple falls to the ground. The apple hits the ground with an impact force of about 
(a) 1 N (b) 2 N (c) 4 N (d) 9.8 N 
(e) not enough information given to say

25)  A karate expert executes a swift blow and severs a cement block with her bare hand. The magnitude is the same for the 
(a) impulse on both the block and the expert's hand 
(b) force on both the block and the expert's hand
(c) time of impact on both the block and the expert's hand
(d) all of these 
(e) none of these

26)  A piece of putty moving with 1 unit of momentum strikes and sticks to a heavy bowling ball that is initially at

rest. After the putty sticks to the ball, both move with a combined momentum of 
(a) less than 1 unit 
(b) more than 1 unit 
(c) 1 unit 
(d) not enough information

27)  A 1 kg chunk of putty moving at 1 m/s collides with and sticks to a 5 kg bowling ball initially at rest. The bowling ball and putty then move with a momentum of 
(a) 0 kg m/s 

(b) 1 kg m/s 
(c) 2 kg m/s 
(d) 5 kg m/s 
(e) more than 5 kg m/s

28)  The force that accelerates a rocket in outer space is exerted on the rocket by the 
(a) rocket's engine 
(b) rocket's wings 
(c) atmospheric pressure 
(d) exhaust gases 
(e) none of these

29)  Two billiard balls having the same mass roll toward each other, each moving at the same speed. What is the

combined momentum of the two balls? (a) 0 kg m/s 
(b) 10 kg m/s 
(c) more information need to determine

30)  Compared to the force that brings a small car to a stop, the force required to bring a heavy truck traveling at the same speed to a stop 
(a) is less (b) is more 
(c) may be less and may be more

31)  A cannonball shot from a cannon with a long barrel will have a greater muzzle velocity because the cannonball

receives a greater 
(a) force (b) impulse (c) both of these

(d) neither of these

32)  According to the impulse-momentum equation Ft = change in (mv), a person will suffer less injury falling on a wooden floor which "gives" than on a more rigid cement floor. The "F" in the above equation stands for the force exerted on the 
(a) person (b) floor (c) both of these 
(d) none of these

33)  A 1000 kg car moving at 10 m/s brakes to a stop in 5 s. The average braking force is 
(a) 1000 N 
(b) 2000 N 
(c) 3000 N 
(d) 4000 N 
(e) 5000 N

34)  Which would be more damaging, driving into a very massive concrete wall with no "give," or having a head on collision at the same speed with an identical car moving toward you with the same speed? It would be more

damaging to hit the 
(a) car (b) wall (c) both the same

35)  A rifle of mass 2 kg is suspended by strings. The rifle fires a bullet of mass 1/100 kg at a speed of 200 m/s. The

recoil velocity of the rifle is about 
(a) 0.001 m/s (b) 0.01 m/s (c) 0.1 m/s 
(d) 1 m/s (e) none of these

36)  A 5 kg fish swimming at a speed of 1 m/s swallows an absent minded 1 kg fish at rest. The speed of the larger fish

after lunch is 
(a) 1/2 m/s (b) 2/5 m/s (c) 5/6 m/s 
(d) 6/5 m/s (e) 1 m/s

37)  A 5 kg fish swimming at a speed of 1 m/s swallows an absent minded 1 kg fish swimming toward it at 4 m/s. The

speed of the larger fish after lunch is 
(a) 1/2 m/s (b) 1/5 m/s

(c) 1/6 m/s (d) 2/3 m/s (e) 3/2 m/s
38)  A 1 kg chunk of putty moving at 1 m/s collides with and sticks to a 5 kg bowling ball that is initially at rest. The

bowling ball and putty are then in motion with a speed of

(a) 1/4 m/s (b) 1/5 m/s (c) 1/6 m/s 
(d) none of these 
(e) not enough information given

39)  Momentum is transferred to the ground when an apple falls on it. The momentum absorbed by the ground is 
(a) negligible compared to the momentum of the apple 
(b)greater than that of the apple only if the apple bounces 
(c) greater than that of the apple in all cases 
(d) none of these

40)  You're driving down the highway and a bug spatters into your windshield. Which undergoes the greater change in momentum? 

(a) the bug (b) your car (c) both the same

41)  Consider massive gliders that slide friction free along a horizontal air track. Glider A has a mass of 1 kg, a speed of 1 m/s, and collides with Glider B that has a mass of 5 kg and is at rest. If they stick upon collision, their speed after collision will be 

(a) 1/4 m/s (b) 1/5 m/s (c) 1/6 m/s 

(d) 1 m/s (e) none of these

42)  A 1 kg glider and a 2 kg glider both slide toward each other at 1 m/s on an air track. They collide and stick. The

combined mass moves at 

(a) 0 m/s (b) 1/2 m/s (c) 1/3 m/s

(d) 1/6 m/s (e) 1.5 m/s

43)  Two identical gliders slide toward each other on an air track. One moves at 1 m/s and the other at 2 m/s. They collide and stick. The combined mass moves at 

(a) 1/2 m/s  (b) 1/3 m/s (c) 1/6 m/s 

(d) 3/4 m/s (e) 1.5 m/s

44)  A 5000 kg freight car runs into a 10 000 kg freight car at rest. They couple upon collision and move with a speed of 2 m/s. What was the initial speed of the 5000 kg car? 

(a) 4 m/s (b) 5 m/s (c) 6 m/s 

(d) 8 m/s (e) none of these

45)  A 5000 kg freight car moving at 2 m/s runs into a 10,000 kg freight car at rest. They couple upon collision and

move away as one body at 

(a) 2 m/s 

(b) 1 m/s 

(c) 2/3 m/s

(d) 1/3 m/s

46)  An industrial flywheel has a greater rotational inertia when most of its mass is 

(a) nearest the rim 

(b) nearest the axis 

(c) uniformly spread out as in a disk

47)  A coin and a ring that have equal mass and radius roll down an incline starting at the same time. The one to reach the bottom first will be the 

(a) ring 
(b) coin 

(c) both reach the bottom at the same time

48)  The rotational inertia of your leg is greater when your leg is 

(a) straight (b) bent (c) same either way

49)  A torque acting on an object tends to produce 

(a) equilibrium (b) rotation 

(c) linear motion 

(d) velocity 

(e) a center of gravity

50)  On a balanced see saw, a boy three times as heavy as his partner sits 

(a) 1/3 the distance from the fulcrum 

(b) less than 1/3 the distance from the fulcrum 
(c) more than 1/3 the distance from the fulcrum

51)  Put a pipe over the end of a wrench when trying to turn a stubborn nut on a bolt, to effectively make the wrench

handle twice as long, you'll multiply the torque by 
(a) two  (b) four  (c) eight

52)  Toss a baseball bat into the air and it wobbles about its

(a) geometrical center 
(b) center of mass 
(c) heavier end

53)  The long, heavy tail of a spider monkey enables the monkey to easily vary its 
(a) weight 
(b) momentum 
(c) inertia 
(d) center of gravity 
(e) none of these

54)  The center of mass of a human body is located at a point

(a) which is fixed, but different for different people 
(b) that is always directly behind the belly button 
(c) that changes as a person bends over (d) none of these

55)  The chef at the infamous Fattening Tower of Pizza tosses a spinning disk of uncooked pizza dough into the air. The disk's diameter increases during the flight, while its rotational speed 
(a) remains constant 
(b) increases 
(c) decreases

56)  A person weighs less at the equator than at the poles. The main reason for this has to do with the 
(a) spin of the earth 
(b) tidal bulges 
(c) higher temperature at the equator, and the expansion of matter 
(d) influence of the sun, moon, and all the planets 
(e) law of action and reaction

57)  When a twirling ice skater brings her arms inward, her rotational speed 
(a) increases (b) decreases
(c) remains the same

58)  Consider a rotating donut-shaped space habitat where living quarters are on the inside surface farthest from the

axis. If the rotational speed of the habitat increases, the apparent weight of people inside 
(a) increases (b) decreases

(c) stays the same

59)  A phonograph record player has constant rotational speed. The speed of the record relative to the pickup needle

is greatest 
(a) at the end of the record 
(b) at the beginning of the record 
(c) everywhere because it has the same speed anywhere on the record

60)  Suppose a certain carnival has a Ferris wheel where the seats are located halfway between the center and

outside rim. Compared to an ordinary Ferris wheel where the seats on are on the outside rim, your angular speed while riding on this Ferris wheel would be 
(a) less and your tangential speed more (b) more and your tangential speed

less 
(c) the same and your tangential speed less

61)  When doing somersaults, you'll more easily rotate when your body is 
(a) straight (b) balled up 
(c) no difference

62)  A tightrope walker more easily balances on a tight wire if his pole 
(a) is held high 
(b) droops 
(c) is short but heavy

63)  For a system in mechanical equilibrium, the net force on the system (a) is zero 
(b) and the net torque on the system

are zero 
(c) may be any amount as long as the net torque is zero

64)  To turn a stubborn screw, it is best to use a screwdriver that has a 
(a) wide handle 
(b) long handle 
(c) yellow colon

(d) none of these

65)  Two people are balanced on a see-saw. If one person leans toward the center of the see-saw, that person's end of the see-saw will 
(a) rise (b) fall (c) stay at the same level

66)  A 1 kg rock is suspended from the tip of a meter stick at the 0 cm mark so that the meter stick balances like a see-saw when the fulcrum is at the 25 cm mark. From this information, what is the mass of the meter stick? 
(a) 1/4 kg (b) 1/2kg (c) 3/4 kg (d) 1 kg (e) more than 1 kg

67)  A ball rolls down a hill mainly because of 
(a) an unbalanced torque 
(b) an unbalanced force 
(c) its rotational inertia 
(d) angular momentum

68)  To kick a football so it won't topple end over end, kick it so the force of impact extends 
(a) above its center of gravity 
(b) through its center of gravity 
(c) below its center of gravity

69)  A car travels in a circle with constant speed. The net force on the car is 
(a) directed forward, in the direction of

travel 
(b) directed towards the center of the curve 
(c) zero because the car is not accelerating 
(d) none of these

70)  If the earth rotated slower about its axis, your apparent weight would 
(a) increase (b) decrease 
(c) stay the same

71)  A huge rotating cloud of particles in space gravitate together to form an increasingly dense ball. As it shrinks in

size the cloud 
(a) rotates faster (b) rotates slower 
(c) rotates at the same speed

72)  If the polar icecaps melted, the resulting water would spread over the entire earth. This new mass distribution

would tend to make the length of a day (a) longer (b) shorter (c) stay the same

73)  Suppose you are at the center of a large freely rotating horizontal turntable in a carnival funhouse. As you crawl toward the edge, the angular momentum of you and the turntable 
(a) decreases 
(b) increases 
(c) remains the same, but the RPMs decrease 
(d) decreases in direct proportion to your decrease in RPMs 
(e) none of these

74)  Suppose you put very large-diameter tires on your car. Then, your speedometer will show a speed that is 
(a) higher than it is actually 
(b) lower than it is actually

75)  A flywheel's mass is twice that of another of the same size and shape. The more massive flywheel's rotational

inertia is 
(a) 4 times the other's 
(b) 2 times the other's 
(c) the same as the other's 
(d) half the other's

76)  A flywheel's diameter is twice that of another of the same shape and mass. The larger flywheel's rotational inertia is (a) 4 times the other's 
(b) 2 times the other's 
(c) the same as the other's 
(d) half the other's

77)  A ring and a disk, initially at rest, roll down a hill together. The one to reach the bottom first 
(a) is the ring

(b) is the disk 
(c) depends on the masses 
(d) depends on the relative rotational inertial 
(e) both reach the bottom at the same time

78)  If you balance a broom horizontally on one finger, the center of gravity of the broom will be above your

finger - closer to the bristles end than the handle end. If you saw the broom in two pieces at that point and weigh the two

parts on a scale, you'll find that the heavier part is the 
(a) bristles part (b) handle part 
(c) both the same weight

79)  You know that you can safely stand on the overhanging end of a heavy plank that rests on a table. How far out depends on your mass and the mass of the plank. Suppose you can stand on the end of a plank that overhangs the edge of the supporting table 1/4 its total length. Then how massive is the plank compared to your mass? 
(a) 1/2 your mass 
(b) The same as your mass 
(c) Twice your mass 
(d) 4 times your mass

