PHYS 121                                              Sample Final Exam                        

1. A car is negotiating a flat curve of radius 50 m with a speed of 20 m/s.  The centripetal force provided by friction is 1.2x104 N.  What is the mass of the car?

A. 500 kg

B. 1000 kg

C. 1500 kg

D. 2000 kg

2. [image: image1.bmp]The ramp is smooth (no friction), m1 = 1 kg, m2 = 2 kg, and ( = 300.  The acceleration of m1 is most nearly
A. 0 m/s2
B. 2.5 m/s2

C. 5 m/s2
D. 10 m/s2 

3. A 0.10-kg baseball traveling 30.0 m/s strikes the catcher’s mitt, which, in bringing the ball to rest, recoils backward 9.0 cm.  What was the average force applied by the ball on the glove? 

A. 600 N

B. 900 N
C. 1200 N

D. 1800 N 

4. During an Apollo lunar landing mission, the command module continued to orbit the Moon at an altitude of about 80 km.  What was the speed of the command module? (MM = 7.35 x1022 kg and RM = 1.74 x103 km, G = 6.67 x10-11 and gM = 1/6 gE) 

A. 1700 m/s

B. 1900 m/s
C. 2100 m/s

D. 2300 m/s

5. The coefficient of static and kinetic friction between a 3.0-kg box and a desk are 0.40 and 0.30, respectively.  What is the net force on the box when a 20-N horizontal force is applied to the box? 

A. 0 N

B. 8 N
C. 12 N

D. 20 N 

6. An object has a mass of 60 kg on the Earth.  What is the mass of the object on the surface of the Moon where the acceleration due to gravity is only 1/6 of that on the Earth? 

A. 6 kg

B. 10 kg

C. 60 kg

D. 360 kg 

7. A small mass m is set on a ramp with an adjustable steepness (slope).  The coefficient of static friction is 0.3. The mass will start sliding when the angle is most nearly


A. 150

B. 300

C. 450

D. 600

8. A net force F accelerates a mass m with an acceleration a.  If the same net force is applied to mass 2m, then the acceleration will be 

A. 4 a

B. 2 a

C. a / 2

D. a / 4 

9. Two toy cars (16 kg and 2.0 kg) are released simultaneously on an inclined plane that makes an angle of 300 with the horizontal.  Which statement best describes their acceleration after being released?

A. The 16-kg car accelerates 8 times faster than the 2.0-kg car

B. The 16.0-kg car accelerates 4 times faster than the 2.0-kg car

C. Both cars accelerate at the same rate

D. The 16-kg car accelerates 4 times slower than the 2.0-kg car

10. When the rocket engines on the starship PHYS-007 are suddenly turned off, while traveling in empty space, the starship will 

A. stop immediately

B. slowly slow down, and then stop

C. go faster and faster

D. move with constant speed

11. A big truck slams into a Neon. Which statement is most nearly correct:

A. Force of truck on Neon equals the force of Neon on truck

B. Force of truck on Neon far exceeds the force of Neon on truck

C. Force of truck on Neon is much less than the force of Neon on truck

D. Neither experiences any force because the equal and opposite forces cancel each other out 

12. Dennis the menace ties a 500 g rock to a 160 cm string and whirls it above his head.  The string will break if the tension exceeds 90 N.  What minimum speed will endanger the windshield on his neighbor’s car?

A. 12 m/s

B. 18 m/s

C. 24 m/s

D. 36 m/s 

13. What is the weight of a 5 kg crate? 

A. 5 N

B. 50 N

C. 9.8 N

D. 9.8 m/s2

14. An 80-kg serial killer wants to escape from a seventh story jail window in Wilkes-Barre, PA.  The makeshift “rope” made of sheets tied together can support a mass of only 60 kg.  The minimum acceleration that the escapee must maintain is most nearly

A. 2.5 m/s2
B. 5 m/s2

C. 7.5 m/s2
D. 10 m/s2 

15. Object P weighs the same on the Moon as object Q does on Earth.  Identify the correct statement:

A. Mass of P is more than the mass of Q

B. Mass of P is less than the mass of Q

C. Mass of P on the Moon is more than its mass on Earth

D. Weight of P on the Moon is more than the weight of Q on Earth

16. A 6 inch round pizza can comfortably serve one student.  How many students can a 12 inch round pizza with the same crust thickness serve?

(a) 2

(b) 4

(c) 8

(d) 16

17. How many sig figs are in 7.28?

(a) 0

(b) 1

(c) 2

(d) 3

18. If you are driving 110 km/h along a straight road and you look to the side for 2.0 s, how far do you travel during this inattentive period?

(a) 30 m

(b) 40 m

(c) 50 m

(d) 60 m

19. A car travels East from point A to point B (5 miles) and then back (West) from point B to point C (2 miles).  What is the car’s displacement?

(a) 3 miles East

(b) 5 miles East

(c) 7 miles East

(d) 7 miles West

20. Big apple is twice as big as Little apple. Both fall from the same height at the same time.  Which statement is correct?

(a) Big and Little strike the ground at about the same speed

(b) Big strikes the ground with about twice the speed of Little

(c) Big strikes the ground with about four times the speed of Little

(d) Big strikes the ground with about half the speed of Little

21. An 8 inch round pizza can comfortably serve 2 students.  How many students can a 12 inch round pizza with the same crust thickness serve?

(a) 3

(b) 4

(c) 8

(d) 12

22. John Denver negotiates his rusty (but trusty) truck around a bend in a country road in West Virginia.

(a) His speed is constant but his velocity is changing

(b) His velocity is constant but his speed is changing

(c) Both his speed and velocity are changing

(d) His velocity is definitely changing but his speed may or may not be changing

23. Computer chips are etched on circular silicon wafers of thickness 0.50 mm that are sliced from a solid cylindrical silicon crystal of length 20 cm.  If each wafer can hold 100 chips, what is the maximum number of chips that can be produced from one entire cylinder?

(a) 30,000

(b) 40,000

(c) 50,000

(d) 60,000

24. When the traffic light turns green, the speed of a car increases uniformly from vi = 0 m/s at t = 0 s to vf = 18 m/s at t =6 s.  The acceleration of the car is 

(a) 3 m/s 

(b) 3 m/s2
(c) 12 m/s

(d) 12 m/s2
25.  How many meters are there in 1 km?

(a) 0.01

(b) 10

(c) 100

(d) 1000

26.  A car accelerates uniformly from a stoplight and attains a speed of 24 m/s after traveling a distance of 72 m.  What is the acceleration of the car?

(a) 1 m/s2
(b) 2 m/s2
(c) 4 m/s2
(d) 8 m/s2
27.  A car accelerates uniformly from a stoplight and attains a speed of 24 m/s after traveling for 6 s.  What is the acceleration of the car?

(a) 4 m/s2
(b) 6 m/s2
(c) 8 m/s2
(d) 12 m/s2
28. A cat falls off a ledge.  How fast is it moving 3 seconds after the fall?

(a) 3 m/s

(b) 9.8 m/s

(c) 29 m/s

(d) 58 m/s

29. You drive 3 miles East and then 4 miles North.   How far are you from your starting point?

(a) 5 miles

(b) 6 miles

(c) 7 miles

(d) 8 miles

30. You are designing an airport for small planes.  One kind of airplane that might use this airfield must reach a speed before takeoff of at least 27.8 m/s (100 km/h), and can accelerate at 2.00 m/s2.  What minimum length must the runway have?

(a) 153 m

(b) 173 m

(c) 193 m

(d) 213 m

31. A child rolls a ball on a level floor 5.0 m to another child.  If the ball makes 20.0 revolutions, what is its radius?

(a) 4 cm

(b) 5 cm

(c) 6 cm

(d) 7 cm

32. A figure skater during her finale can increase her rotation rate from an initial rate of 2.0 rev every 3.0 s to a final rate of 3.0 rev every 2.0 s.  If her initial moment of inertia was 6.0 kg.m2, what is her final moment of inertia?  

(a) 1 kg-m2
(b) 2 kg-m2
(c) 3 kg-m2
(d) 4 kg-m2
33. Find the tension T1 in the wire supporting the traffic light shown in the figure.


(a) 153 N

(b) 173 N

(c) 193 N

(d) 213 N

34. A 10-cm long animal tendon was found to stretch 0.5 cm by a force of 20.0 N.  The tendon was approximately round with an average diameter of 1.0 cm.  Calculate the elastic modulus of this tendon.

(a) 1.2 x 106 N/m2
(b) 2.3 x 106 N/m2
(c) 3.4 x 106 N/m2
(d) 4.5 x 106 N/m2
35.  A wheel is spinning at 20 rpm.  Its angular velocity in rad / s is most nearly

(a) 1

(b) 2

(c) 10

(d) 20

36. A golf ball has a mass of 48 g.  The force exerted by the club vs. time is a sharp spike that peaks at 180 N for 0.01 s and then drops back to zero as the ball leaves the club head at high speed.  It is estimated that the average force is 90 N over a short time of 0.02 s.  The speed of the ball is

A. 35 m/s

B. 75 m/s

C. 95 m/s

D. 135 m/s
37. Impulse equals 

A. Rate of change of momentum 

B. Change of momentum 

C. Change of K.E.

D. Rate of change of K.E.

38. A projectile is fired at an upward angle of 45 degrees from the top of a 265-m cliff with a speed of 185 m/s.  What will be its speed when it strikes the ground below?  

A. 185 m/s

B. 195 m/s 

C. 225 m/s

D. 265 m/s

39. Jane, looking for Tarzan, is running at top speed (5.6 m/s) and grabs a vine hanging vertically from a tall tree in the jungle. How high can she swing upward?

A.  1.7 m

B.  2.4 m 

C.  3.5 m 

D.  5.6 m

40. The force F is 10 N and makes an angle of 30 degrees with the horizontal.  The mass of the crate is 5 kg.  The work done by F in moving the crate a distance of 3 m is most nearly


A.  24 J

B.  27 J 

C.  30 J 

D.  50 J

41. Three people of roughly the same mass sit on a 9-m long air-filled banana boat at positions 1 m, 5 m, and 6 m.  The position of the CM measured in like manner is

A.  2 m

B.  3 m 

C.  4 m 

D.  5 m

42. You lift a 2-kg book and put it on a shelf 3 meters high.  How much work did you do?

A.  6 N

B.  6 J

C.  60 N 

D. 60 J

43. Squaw Valley ski area in California claims that its lifts can move 47,000 people per hour.  If the average lift carries people about 200 m (vertically) higher, estimate the mass of a Californian and hence the maximum total power needed.  

A. 1.5 x 103 W

B. 1.6 x 104 W

C. 1.7 x 105 W

D. 1.8 x 106 W

44. A happy ball of mass M is dropped from a height H.  It bounces up to a height D.  The kinetic energy of the ball at the instant it bounced back up is most nearly

A.  M x g x D
B.  ½ x M x D2  

C.  (2 x g x H )1/2

D. (2 x g x D )1/2
45. A sled is initially given a shove up a frictionless 45-degree incline.  It reaches a maximum vertical height of 1.35 m.  The initial speed of the sled was most nearly

A.  3 m/s

B.  5 m/s 

C. 7 m/s

D. 9 m/s

46. A million Joules is most nearly how many kWh?

A.  0.25

B.  2.5

C. 250

D. 2500

47. You push a 150-kg crate a horizontal distance of 12.3 m across a factory floor.  The coefficient of friction is 0.70.  Approximately how much work did you do against the force of friction?

A.  10,000 J

B.  100,000 J

C. 300,000 J

D.  1 Million Joules

48. A tennis ball may leave the racket of a top player on the serve with a speed of 65.0 m/s.  If the ball’s mass is 0.0600 kg and it is in contact with the racket for 0.0300 s, what is the average force on the ball?  

A. 65 N

B. 130 N 

C. 260 N

D. 520 N

49. A roller coaster is pulled up to point A where it and its screaming occupants are released from rest.  Assuming no friction, calculate the speed at point B.


A.  0 m/s

B.  9.8 m/s 

C.  19 m/s 

D.  25 m/s

50. A spring has k = 440 N/m and you stretch it 34 cm.  How much work did you do?

A.  10 J

B.  15 J

C. 20 J 

D. 25 J
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