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     Two vectors are equal if both components are equal  
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projectile motion components:   [image: image14.wmf]v
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Hint:  always choose one axis in the direction of acceleration vector then the acceleration vector is: [image: image30.wmf]a
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Energy      kinetic  [image: image43.wmf]K

1

2

m

.

v

2

.

     gravitational   [image: image44.wmf]U

g

m

g

.

h

.

        elastic    [image: image45.wmf]U

s

1

2

k

.

x

2

.
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Linear momentum for single mass   [image: image54.wmf]p
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fully inelastic collision    [image: image65.wmf]m
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1.
Which formula is dimensionally consistent with an expression yielding a value for velocity? (a is acceleration, x is distance, and t is time)  


a. v/t2


b. vx2


c. v2/t


d. at



e.  at2 /x
2. A cereal box has the dimensions of 0.19 m ( 0.28 m ( 0.070 m. If there are 3.28 feet per meter, then what is the volume of the box in cubic feet?  


a. 0.13 cubic feet



b. 0.040 cubic feet



c. 0.012 cubic feet



d. 0.003 7 cubic feet



e. 0.0012 cubic feet

3. Which point is nearest the x axis?  



a. (3i + 4j


b. 4i + 5j


c. (5i + 3j


d. 5i (2j


e. -1i + 3j

4.
A cheetah can maintain its maximum speed of 28 m/s for 30.0 seconds. What minimum distance must a gazelle running 22 m/s be ahead of the cheetah to escape?  
a. 100 m

b. 180 m

c. 70.0 m

d. 83.0 m

e.  230 m
5.

A 50‑g ball traveling at 25.0 m/s is bounced off a brick wall and rebounds at 22.0 m/s. A high‑speed camera records this event. If the ball is in contact with the wall for 3.50 ms, what is the average acceleration of the ball during this time interval? 
a. 13 400 m/s2
b. 6 720 m/s2
c. 857 m/s2




d. 20 m/s2




e. 3 m/s2
6.

An automobile driver puts on the brakes and decelerates from 30.0 m/s to zero in 10.0 s. What distance does the car travel? 
a. 150 m

b. 196 m

c. 336 m

d. 392 m

e. 441 m

7. Arvin the Ant is on a picnic table. He travels 30 cm eastward, then 25 cm northward, and finally 15 cm westward. What is the magnitude of Arvin’s net displacement? 
a. 70 cm

b. 57 cm

c. 52 cm



d. 29 cm



e. 11 cm
8. A stone is thrown at an angle of 30( above the horizontal from the top edge of a cliff with an initial speed of 12 m/s. A stop watch measures the stone’s trajectory time from top of cliff to bottom to be 5.6 s. What is the height of the cliff? (g = 9.8 m/s2 and air resistance is negligible) 
a. 58 m

b. 154 m

c. 120 m

d. 197 m

e  21 m

9. A ball is launched from ground level at 30 m/s at an angle of 35( above the horizontal. How far does it go before it is at ground level again? 

a. 14 m

b. 21 m

c. 43 m

d. 86 m

e. 127 m

10.
A 2 000-kg sailboat experiences an eastward force of 3 000 N by the ocean tide and a wind force against its sails with magnitude of 6 000 N directed toward the northwest (45( N of W). What is the magnitude of the resultant acceleration?  
a. 2.2 m/s2
b. 1.8 m/s2
c. 1.5 m/s2
d. 3.0 m/s2
e. 0.78 m/s2
11.
A baseball batter hits an incoming 40-m/s fastball. The ball leaves the bat at 50 m/s after a ball‑on‑bat contact time of 0.030 s. What is the force exerted on the 0.15-kg baseball? 

a. 450 N

b. 250 N

c. 90 N

d. 50 N

e. 30 N

12.
A 15-kg block rests on a level frictionless surface and is attached by a light string to a 5.0-kg hanging mass where the string passes over a massless frictionless pulley. If g = 9.8 m/s2, what is the tension in the connecting string?  

a. 65 N

b. 17 N

c. 49 N

d. 37 N

e. 147 N

13.
A girl is using a rope to pull a box that weighs 300 N across a level surface with constant velocity. The rope makes an angle of 30( above the horizontal, and the tension in the rope is 100 N. What is the normal force of the floor on the box?  

a. 300 N

b. 86 N

c. 50 N

d. 250 N

e. 210 N

14.
A girl and her bicycle have a total mass of 40 kg. At the top of the hill her speed is 5.0 m/s. The hill is 10 m high and 100 m long. If the force of friction as she rides down the hill is 20 N, what is her speed at the bottom?  

a. 5.0 m/s 

b. 10 m/s 

c. 18 m/s
d. She stops before she reaches the bottom.

e. 11 m/s
15.
An amount of work equal to 1.5 J is required to compress the spring in a spring‑gun. What is the “launch speed” of a 15‑g marble? 

a. 8 m/s
b. 15 m/s

c. 18 m/s

d. 21 m/s

e. 14 m/s

16. A simple pendulum, 1.00 m in length, is released from rest when the support string is at an angle of 35.0( from the vertical. What is the speed of the suspended mass at the bottom of the swing? (g = 9.80 m/s2 and ignore air resistance)  

a. 0.67 m/s

b. 0.94 m/s

c. 1.35 m/s

d. 1.88 m/s

e. 2.37 m/s

17. A 7.00-kg bowling ball falls from a 2.00-m shelf. Just before hitting the floor, what will be its 

      kinetic energy? (g = 9.80 m/s2 and assume air resistance is negligible) 

a. 14.0 J

b. 19.6 J

c. 29.4 J

d. 39.7 J
e. 137 J

18. 
Alex throws a 0.15-kg rubber ball down onto the floor. The ball’s speed just before impact is 6.5 m/s, and just after is 3.5 m/s. If the ball is in contact with the floor for 0.025 s, what is the magnitude of the average force applied by the floor on the ball?  

a. 60 N

b. 133 N

c. 3.0 N

d. 3.5 N

e. 15.N

19. Jerome pitches a baseball of mass 0.20 kg. The ball arrives at home plate with a speed of 40 m/s and is batted straight back to Jerome with a return speed of 60 m/s. What is the magnitude of change in the ball’s momentum?  

a. 4.0 kg(m/s

b. 8.0 kg(m/s

c. 18 kg(m/s

d. 20 kg(m/s

e. 29 kg(m/s

20.
A 75-kg swimmer dives horizontally off a 500-kg raft. If the diver’s speed immediately after leaving the raft is 4 m/s, what is the corresponding raft speed?  

a. 0.2 m/s

b. 0.5 m/s

c. 1.4 m/s
d. 4.0 m/s

e. 0.6 m/s

21.
A 20-g bullet moving at 1 000 m/s is fired through a one-kg block of wood emerging at a speed of 100 m/s. If the block had been originally at rest and is free to move, what is its resulting speed?  
a. 9 m/s

b. 18 m/s

c. 90 m/s

d. 900 m/s

e. 180 m/s

22.
A billiard ball is moving in the x-direction at 30.0 cm/s and strikes another billiard ball moving in the y-direction at 40.0 cm/s. As a result of the collision, the first ball moves at 50.0 cm/s, and the second ball stops. In what final direction does the first ball move?  


a. in the x-direction



b. at an angle of 53.1o ccw from the x-direction



c. at an angle of 45.0o ccw from the x-direction



d. Such a collision cannot happen.



e. at an angle of 23.1o ccw from the z-direction

23.
A 90‑kg halfback running north with a speed of 10 m/s is tackled by a 120‑kg opponent running south at 4 m/s. The collision is perfectly inelastic. Compute the velocity of the two players just after the tackle.  
a. 3 m/s south

b. 2 m/s south

c. 2 m/s north

d. 3 m/s north

e. 2.5 m/s east 

24.  A 0.40-kg mass, attached to the end of a 0.75-m string, is whirled around in a circular horizontal path. If the maximum tension that the string can withstand is 450 N, then what maximum speed can the mass have if the string is not to break?  
a. 370 m/s

b. 22 m/s

c. 19 m/s

d. 29 m/s

e. 11 m/s

25.
A 0.400-kg object is swung in a circular path and in a vertical plane on a 0.500-m-length string. If the angular speed at the bottom is 8.00 rad/s, what is the tension in the string when the object is at the bottom of the circle?  
a. 5.60 N

b. 10.5 N

c. 14.3 N
d. 19.6 N

e. 16.7 N

26.
A cylindrical space colony 8 km in diameter and 30 km long has been proposed as living quarters for future space explorers. Such a habitat would have cities, land and lakes on the inside surface and air and clouds in the center. All this would be held in place by the rotation of the cylinder about the long axis. How fast would such a cylinder have to rotate to produce a 1‑g gravitational field at the walls of the cylinder?  
a. 0.05 rad/s

b. 0.10 rad/s

c. 0.15 rad/s

d. 0.20 rad/s

e. 0.25 rad/s

27.
A 5-kg object is moving to the right at 4 m/s and collides with another object moving to the left at 5 m/s.  The objects collide and stick together.  After the collision, the combined object:  


a. is moving to the right.



b. is moving to the left.



c. is at rest.



d. not enough information given


e. has less kinetic energy than the system had before the collision.

28.
A helicopter stays aloft by pushing large quantities of air downward every second. What mass of air must be pushed downward at 40.0 m/s every second to keep a 1 000-kg helicopter aloft?  
a. 120 kg

b. 245 kg

c. 360 kg

d. 490 kg

e. 720 kg

29.  A 1500-kg car traveling east (90 km/hr) and a 3000-kg minivan traveling south (60 km/hr) collide in a completely inelastic collision at a perpendicular intersection.  Right after the collision the velocity of the vehicles is:
a. south of east,   
b. north of west,  
c. east of north, 
d. north of east,  
e. west of south
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30.  Three (the same mass) marbles are located as shown.  The center of mass of the system shown in figure is closest to:
a.  a

b.  b.  

c.  c   

d.  d   

e.  e
1D 2A 3D 4B 5A 6A 7D 8C 9D 10A 11A 12D 13D 14E 15E 16D 17E 18A 19D 20E 21B 22B 23C 24D 25E 26A 27E 28B 29A  30B
PAGE  
1

