  Extra problems similar to final:

1) A right triangle is composed of three sides whose values are 3.0 meters, 4.0 meters, and 5.0 meters. The area of the right triangle is, in 
[image: image1.wmf]2

m


a) 12.0

b) 10.0

c)   7.5

d)   6.0

e)   4.1

Ans: d

2) To be dimensionally consistent, distance [L], velocity [L/T], and time [T] must be related as follows:

a) Distance ~ time / velocity

b) Distance ~ velocity / time

c) Distance ~ time / velocity
[image: image2.wmf]2


d) Distance ~ velocity x time
[image: image3.wmf]2

 
[image: image4.wmf]
e) Distance ~ velocity x time

Ans: e

3) A certain spring produces a force F, in N, when it is stretched. The following values of the force F where measured when the spring has a length L, in cm. The force constant of the spring is, in N/ cm

	Force(N)
	0
	12
	24
	36
	48
	60

	L(cm)
	0
	1
	2
	3
	4
	5


a) 12

b) 14

c) 18

d) 24

e) 32

Ans: a

4) A mass of 400 grams is accelerated at 30 cm/s
[image: image5.wmf]2

. The force, in N, to accelerate this mass is,

a)   0.075

b)   0.12

c)  12.0

d) 120.0

e) 12,000

Ans: b
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5) The object in the above diagram has three forces applied to it. 
[image: image7.wmf]1

F

 is 20 N up, 
[image: image8.wmf]2

F

 is 30 N down, and 
[image: image9.wmf]3

F

 is 25 N at an angle of 
[image: image10.wmf]o

45

 above the horizontal. The net force on the object is, (horizontal to right = + X axis, vertical up= + Y axis)

a) net 
[image: image11.wmf]x

F

 = + 17.7 N,   net 
[image: image12.wmf]y

F

 = 
[image: image13.wmf]-

 30.0 N

b) net 
[image: image14.wmf]x

F

 = 
[image: image15.wmf]-

 7.7 N,    net 
[image: image16.wmf]y

F

 = + 17.7 N

c) net 
[image: image17.wmf]x

F

 = + 7.7 N,      net 
[image: image18.wmf]y

F

 = + 20.0 N

d) net 
[image: image19.wmf]x

F

 = + 17.7 N,    net 
[image: image20.wmf]y

F

 = + 7.7 N

e) net 
[image: image21.wmf]x

F

 = + 20.0 N,    net 
[image: image22.wmf]y

F

 = 
[image: image23.wmf]-

 30.0 N

Ans: d
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6) In the figure above, a airport luggage carrying train with a tractor T is pulling three luggage carts, 
[image: image25.wmf]1

M

, 
[image: image26.wmf]2

M

, and 
[image: image27.wmf]3

M

.with an acceleration of 1.4 m/s
[image: image28.wmf]2

. If T = 300 kg, 
[image: image29.wmf]1

M

 = 200 kg, 
[image: image30.wmf]2

M

 =100 kg, and 
[image: image31.wmf]3

M

 =100 kg, then the force in the connection between the tractor T and cart 
[image: image32.wmf]1

M

 is,

a) 980 N

b) 560 N

c) 280 N

d) 140 N

e) 0 N

Ans: b

7) Vector A is 25 meters long and makes an angle of 45 degrees SOUTH of EAST. Vector B is 40 meters long and makes an angle of 30 degrees WEST of SOUTH. The X and Y components of the vector S = A+B are, 

a) 
[image: image33.wmf]x

S

 = + 2.3 m,      
[image: image34.wmf]y

S

 = 
[image: image35.wmf]-

 2.3 m

b) 
[image: image36.wmf]x

S

 = 
[image: image37.wmf]-

 2.3 m,      
[image: image38.wmf]y

S

 = 
[image: image39.wmf]-

 52.3 m 

c) 
[image: image40.wmf]x

S

 = + 2.3 m,      
[image: image41.wmf]y

S

 = 
[image: image42.wmf]-

 52.3 m

d) 
[image: image43.wmf]x

S

 = 
[image: image44.wmf]-

 52.3 m,      
[image: image45.wmf]y

S

 = + 52.3 m

e) 
[image: image46.wmf]x

S

 = 
[image: image47.wmf]-

 52.3 m,      
[image: image48.wmf]y

S

 = 
[image: image49.wmf]-

 2.3 m

Ans: b

8) The weight of a 1.0 kg on the surface of the moon is, (G = 6.67 x 10
[image: image50.wmf]11

-

 N m
[image: image51.wmf]2

/kg
[image: image52.wmf]2

, R of the moon is 1.74 x 10
[image: image53.wmf]6

 m, mass of the moon is 7.35 x 10
[image: image54.wmf]22

 kg)

a)  9.8 N

b)  7.5 N

c)  1.6 N

d)  0.98 N

e)  0.54 N

Ans: c

9) A 200 Newton box is at rest on an incline of 20 degrees. The surface of the incline is frictionless and a rope is attached to the box and exerts a force on the box that is parallel to the incline. The force of the rope on the box is,

a) 205.2 N

b) 187.9 N

c)   89.3 N

d)   68.4 N

e)   45.2 N

Ans: d
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10) The masses are moving at constant velocity to the left. The surface of the incline and the horizontal surface have friction with a coefficient of kinetic friction of 
[image: image56.wmf]m

. What is the relationship between the masses and the angle?

Ans: 
[image: image57.wmf]121
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11) A walker walks 30 m from the origin toward the WEST to point A. She then walks from point A, 20 m more toward the EAST to point B. The walker’s total displacement form the origin is,

a) 50 m toward the EAST

b) 30 m toward the WEST

c) 20 m toward the WEST

d) 10 m toward the EAST

e) 10 m toward the WEST

Ans: e


[image: image58.png]M)




12) A tractor T is pulling two trailers, 
[image: image59.wmf]1

M

 and 
[image: image60.wmf]2

M

, with a constant acceleration. T has a mass of 200 kg, 
[image: image61.wmf]1

M

 has a mass of 100 kg, and 
[image: image62.wmf]2

M

 has a mass of 150 kg. If the forward acceleration is 0.6 
[image: image63.wmf]2

m/s

, then the horizontal force on the tractor due to the ground is,

a) 270 N backward.

b) 270 N forward

c) 150 N backward.

d) 150 N forward

e)   90 N forward

Ans: b
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Figure 50

13) Two masses are connected by a cord that passes over a pulley as shown in the figure. The pulley and the cord have negligible mass. Mass 2 moves on a horizontal surface without friction and mass 1 is suspended vertically. The cord has negligible mass. Mass 1is equal to 4.0 kg and mass 2 is equal to 8.0 kg. What is the acceleration of mass 1?

a) 1.52 
[image: image65.wmf]2

m/s


b) 2.12 
[image: image66.wmf]2

m/s


c) 2.61 
[image: image67.wmf]2

m/s


d) 3.27 
[image: image68.wmf]2

m/s


e) 3.77 
[image: image69.wmf]2

m/s


Ans: d

14) A runner starts from rest and with an acceleration of 2.0 
[image: image70.wmf]2

m/s

 travels a distance of 12 meters. The velocity of the runner at the end of the distance is,

a) 3.46 m/s

b) 5.72 m/s

c) 6.93 m/s

d) 7.50 m/s

e) 8.12 m/s

Ans: c

15) Two forces are applied to an object. The first force is 3.0 N at an angle of 30 degrees NORTH of EAST. The second force is 5.0 N at an angle of 45 degrees SOUTH of WEST. The angle of the vector sum is, 

a) 24.7 degrees WEST of SOUTH

b) 24.7 degrees NORTH of EAST

c) 24.7 degrees SOUTH of WEST

d) 24.7 degrees EAST of NORTH

e) 24.7 degrees NORTH of WEST

Ans: a


[image: image71.png]



16) A cord with a tension T passes over a pulley as shown in the figure. The angle 
[image: image72.wmf]q

 is 50 degrees and the tension T is 100 N. The force on the pulley by the shaft that supports the pulley is,

a) Fx = 60.0 N, Fy = 40.0 N

b) Fx = 40.0 N, Fy = 60.0 N

c) Fx = 76.6 N, Fy = 76.6 N

d) Fx = 35.7 N, Fy = 76.6 N

e) Fx = 35.7 N, Fy = 35.7 N

Ans: d
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17) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The velocity is constant and up the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The force F is, 

a) 5,870 N

b) 4,250 N

c) 3,750 N

d) 2,310 N

e) 1,530 N

Ans: d

18) A projectile is projected from the origin with a velocity of 10.0 m/s at an angle of 30 degrees above the horizontal. What is the velocity of the projectile 2.0 seconds later?

a) Vx =       8.7 m/s,   Vy = 
[image: image74.wmf]-

14.6 m/s

b) Vx =    14.6 m/s,    Vy =  
[image: image75.wmf]-

5.6 m/s

c) Vx =   
[image: image76.wmf]-

8.7 m/s,    Vy = 
[image: image77.wmf]-

14.6 m/s

d) Vx =
[image: image78.wmf]-

14.6 m/s,     Vy =      8.7 m/s

e) Vx =      5.6 m/s,     Vy = 
[image: image79.wmf]-

14.6 m/s

Ans: a

19) The velocity of an airplane with respect to the ground is 200 m/s at an angle of 30 degrees NORTH of EAST. The velocity of the airplane with respect to the air is 150 m/s at an angle of 60 degrees NORTH of EAST. What is the velocity of the air with respect to the ground?

a) 158 m/s at 16.9 degrees SOUTH of EAST

b) 103 m/s at 29.2 degrees SOUTH of EAST

c) 103 m/s at 16.9 degrees SOUTH of EAST

d) 135 m/s at 29.2 degrees SOUTH of EAST

e) 135 m/s at 16.9 degrees SOUTH of EAST

Ans: c

20) An object is moving in a circular path of radius R. If the object moves through an angle of 1.2 radians, then the tangential distance traveled by the object is,

a) 2.8 m

b) 3.2 m

c) 3.8 m

d) 4.3 m

e) 4.8 m

Ans: e (this problem cannot be solved)

21) A 2000 kg car is traveling on a banked curved icy road without sliding. The velocity of the car is 32 m/s and the road is banked at an angle of 20 degrees. The radius of curvature of the road is,

a) 125 m

b) 210 m

c) 287 m

d) 310 m

e) 350 m

Ans: c

22) A CD with a diameter of 12.0cm starts from rest and with a constant angular acceleration of 1.0 rad/sec
[image: image80.wmf]2

 acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the angular distance traveled by a point 4.0 cm from the center at the time 2.0 seconds from the start?

a)   2.0 rad

b)   4.0 rad

c)   6.0 rad

d)   8.0 rad

e) 10.0 rad

Ans: a

23) A horizontal force is applied to a 4.0 kg box. The box starts from rest moves a horizontal distance of 8.0 meters and obtains a velocity of 6.0 m/s. The system is frictionless. The horizontal force is,

a)   3 N

b)   5 N

c)   7 N

d)   9 N

e) 11 N

Ans: d

24) A 2000 kg car accelerates up to a velocity of 40 m/s in 5.0 seconds. The brakes are applied and the car is brought to a stop. The work done by the friction in the brakes is,

a) 1.0 x 10
[image: image81.wmf]6

 J

b) 1.2 x 10
[image: image82.wmf]6

 J

c) 1.6 x 10
[image: image83.wmf]6

 J

d) 2.1 x 10
[image: image84.wmf]6

 J

e) 2.5 x 10
[image: image85.wmf]6

 J

Ans: c

25) A student lifts a weight of 10.0 N a distance of 0.5 meters. If this exercise is repeated 50 times in 100 seconds, then the power of this exercise is,

a) 2.5 Watts

b) 3.1 Watts

c) 3.6 Watts

d) 4.0 Watts

e) 4.8 Watts

Ans: a

26) A 2.0 kg pendulum bob on a string 1.5 m long is released with a velocity of 0.0 m/s when the support string makes an angle of 60 degrees with the vertical. What is the tension in the string at the bottom of the swing?

a) 60.4 N

b) 55.6 N

c) 50.1 N

d) 42.6 N

e) 39.2 N

Ans: e

27) An astronaut in a space suit is motionless in outer space. The propulsion unit strapped to her back ejects some gas with a velocity of 50 m/s. The astronaut recoils with a velocity of 1.0 m/s. If the mass of the astronaut and space suit after the gas is ejected is 120 kg, the mass of the gas ejected is,

a) 1.0 kg

b) 1.9 kg

c) 2.4 kg

d) 3.0 kg

e) 3.6 kg

Ans: c

28) A 4.0 kg object is moving at 5.0 m/s NORTH. It strikes a 6.0 kg object at rest. The objects have an elastic collision and move is the NORTH or SOUTH direction. The velocity of the 6.0 kg object after the collision is,

a) 0 m/s

b) 1.0 m/s SOUTH

c) 4.0 m/s SOUTH

d) 1.0 m/s NORTH

e) 4.0 m/s NORTH

Ans: e

29) A 4.0 kg object is moving at 5.0 m/s SOUTH. It strikes a 3.0 kg object that is moving WEST at 2.0 m/s. The objects have a completely inelastic (stick together) collision. The kinetic energy lost in the collision is,

a) 20.2 J

b) 18.4 J

c) 10.5 J

d)  8.33 J

e)  25 J

Ans: e

30) An 8.0 kg object has a moment of inertia of 1.00 kg m
[image: image86.wmf]2

. What torque is needed to give the object an angular acceleration of 1.5 rad/s
[image: image87.wmf]2

?

a) 3.0 Nm

b) 2.5 Nm

c) 2.0 Nm

d) 1.5 Nm

e) 1.0 Nm

Ans: d
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31) A mass m1 is connected by a light string that passes over a pulley of mass M to a mass m2 sliding on a frictionless horizontal surface as shown in the figure. There is no slippage between the string and the pulley. The pulley has a radius of 25 cm and a moment of inertia of ½ MR
[image: image89.wmf]2

. If m1 is 4.0 kg, m2 is 4.0 kg, and M is 4.0 kg, then what is the tension in the string attached to m2?

a) 10.4 N

b) 12.6 N

c) 15.7 N

d) 17.6 N

e) 19.8 N

Ans: c

32) A 4.0 kg hollow cylinder of radius 5.0 cm starts from rest and rolls without slipping down a 30 degree incline. If the length of the incline is 50 cm, then the velocity of the center of mass of the cylinder at the bottom of the incline is,

a) 1.35 m/s

b) 1.82 m/s

c) 1.56 m/s

d) 2.55 m/s

e) 3.02 m/s

Ans: c

33) A 100 kg solid spherical rock (I=2/5 MR
[image: image90.wmf]2

) has a diameter of 50 cm. The rock is rolling down a hill with a velocity of 5.0 m/s. The total kinetic energy ( angular + translational ) of the rolling rock is,

a) 1,750 J

b) 2,000 J

c) 2,250 J

d) 2,670 J

e) 2,900 J

Ans: a

34) Chris and Jamie are carrying Wayne on a horizontal stretcher. The uniform stretcher is 2.0 m long and weighs 100 N. Wayne weighs 800 N. Wayne’s center of gravity is 75 cm from Chris. Chris and Jamie are at the ends of the stretcher. The force that Chris is exerting to support the stretcher with Wayne on it, is

a) 250 N

b) 350 N

c) 400 N

d) 550 N

e) 650 N

Ans: d


[image: image91.png]



35) A 75 kg ladder that is 3.0 m in length is placed against a wall at an angle theta. The center of gravity of the ladder is at a point 1.2 m from the base of the ladder. The coefficient of static friction at the base of the ladder is 0.8. There is no friction between the wall and the ladder. What is the vertical force of the ground on the ladder?

a) 625 N

b) 640 N

c) 735 N

d) 832 N

e) 900 N

Ans: c

36) A 10 kg solid cylinder (I = 1/2 MR
[image: image92.wmf]2

) with a radius of 30 cm is rotating about a vertical axis through its center. If the angular momentum is increasing at the rate of 25 kg m
[image: image93.wmf]2

/s, then what is the torque?

a) 70 Nm

b) 45 Nm

c) 37 Nm

d) 25 Nm

e) 12 Nm

Ans: d
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