
Name: __________________________      ID: _____________

	1.
	A mass of 25 kg is acted on by two forces: 
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 is 15 N due east, and 
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 is 10 N due north.  The acceleration of the mass is

	A)
	0.72 m/s2, 56.3º north of east.

	B)
	0.20 m/s2, due east.

	C)
	0.72 m/s2, 33.7º north of east.

	D)
	1.0 m/s2, 33.7º north of east.

	E)
	0.20 m/s2, 56.3º north of east.


	2.
	Rachel has been reading her physics book. She takes her weighing scales into an elevator and stands on them. If her normal weight is 690 N (155 lbs), and the elevator accelerates upward at 0.25g and then downward at 0.25g, what is the difference between the up and down scale readings?

	A)
	690 N

	B)
	520 N

	C)
	170 N

	D)
	345 N

	E)
	1.04  103 N


	3.
	The net force needed to accelerate “Opportunity” (Opportunity is a Mars rover) on Mars at 1 m/s2 in the horizontal direction is ____ the net force needed to accelerate the rover while it was undergoing testing on Earth.

	A)
	less than

	B)
	equal to

	C)
	greater than

	D)
	unable to tell

	E)
	depends on what g is on Mars


	4.
	Your heart pumps 80 g of blood with each beat.  The blood starts from rest and reaches a speed of 0.60 m/s in the aorta.  If each beat takes 0.16 s, the average force exerted on the blood is

	A)
	3.0  102 N

	B)
	0.22 N

	C)
	0.16 N

	D)
	0.30 N

	E)
	0.98 N


	5.
	A block of wood is pulled by a horizontal string across a rough surface at a constant velocity with a force of 20 N.  The coefficient of kinetic friction between the surfaces is 0.3.  The force of friction is

	A)
	impossible to determine without knowing the mass of the block.

	B)
	impossible to determine without knowing the speed of the block.

	C)
	0.3 N

	D)
	6 N

	E)
	20 N


	6.
	Car drag racing takes place over a distance of 402 m from a standing start. If a car (mass 1500 kg) could be propelled forward with a pulling force equal to the weight of the car, what would be the change in kinetic energy and the terminal speed of the car at the end of the race? 

	A)
	604 kJ and 28.4 m/s

	B)
	5.92 kJ and 88.8 m/s

	C)
	5.92 MJ and 7900 m/s

	D)
	3680 kJ and 70.0 m/s

	E)
	5.92 MJ and 88.8 m/s


	7.
	Kids love to crash their toy cars together. One such collision involves a 0.5 kg car moving at 0.3 m/s colliding with a stationary toy car of mass 0.3 kg. The two toys stick together and move away from the collision point at 0.188 m/s. By how much is the initial kinetic energy greater than the final kinetic energy?

	A)
	.0142J

	B)
	.0084J

	C)
	.0562J

	D)
	.0945J

	E)
	The kinetic energy stays the same.


	8.
	What is the work done by a car's braking system when it slows the 1500-kg car from an initial speed of 96 km/h down to 56 km/h in a distance of 55 m?

	A)
	8.3 kJ

	B)
	20 kJ

	C)
	0.35 MJ

	D)
	2.5 MJ

	E)
	8.3 MJ


	9.
	If the average power output of a car engine is the same as a 100-W light bulb, how long would it take a 1200-kg car to go from zero to 96 km/h (60 mph)?

	A)
	8.5  103 s

	B)
	5.5  104 s

	C)
	65 s

	D)
	160 s

	E)
	4.3  103 s


	10.
	A 10-kg box is at the top of a 5-m length plane inclined at 37º with the horizontal.  The box starts from rest and slides down the plane.  The coefficient of kinetic friction is 0.20.  The magnitude of the change in the potential energy of the box is

	A)
	30 kJ

	B)
	0.10 kJ

	C)
	0.29 kJ

	D)
	0.46 kJ

	E)
	0.39 kJ


Show all work

	11.


	A proud new Jaguar owner drives her car, on a level road, into a 90o turn (¼ of a circle), the radius of which is 80m.  It takes her 5.04 seconds to complete the turn at a constant speed. The coefficients of friction between the road and the tires are 0.70 (static) and 0.40 (kinetic), and the mass of her car (with contents) is 2000kg. 
a) What is her speed?

b) What is her acceleration?

c) What net force is needed to keep her car in the turn?

d) What is the maximum frictional force available to her car?

e) Does her car skid while in the turn?



	
	

	
	

	
	

	
	

	
	


	Show all work   
12. A box (M = 20.39 kg) is sitting at rest on a horizontal surface. It is connected, by a horizontal light string passing over a massless pulley wheel and subsequently hanging down vertically, to a massless hook. The coefficients of friction between the box and the surface are 0.80 (static) and 0.30 (kinetic), and a 15.29 kg mass is placed on the hook. 
a) What is the normal force exerted on the box by the surface

b) What is the minimum tension required to start the box moving
c) What is the maximum tension that allows the 15kg mass to descend 
d) Do the masses move 

	
	

	
	

	
	

	
	

	
	


Answer Key
	
	

	1.
	C     θ = tan-1(10/15) = 33.7o ,  F= √[102+152] = 18.03N ,  a = 18.03N/25kg = 0.721 m/s2

	2.
	D     W1 = mg+ma1 = m(g+.25g) = 1.25mg , W2 = mg-m(.25g) = .75mg , ΔW = (1.25-.75)mg = .5(690N) = 345N    

	3.
	B     equal to

	4.
	D     .08kg[(.60-0)m/s]/0.16s = 0.30N

	5.
	E     20N-f = 0

	6.
	E     ΔK = 1500kg(9.81m/s2)(402m) = 5.92×106 J , ½·1500kg·v2 = 5.92×106 J , v = 88.8m/s

	7.
	B     ½·0.5kg(.3m/s)2 = .0225J , ½(.5+.3)kg(.188m/s)2 = .0141J , ΔK = (.0225-.0141)J = .0084J

	8.
	C     (96km/h)(103 m/km)/(3600s/h) = 26.7m/s, similarly 56km/h = 15.6m/s, W = ½·1500kg(26.72-15.62)m2/s2 = 3.52×105 J

	9.
	E     102 W·t = ½·1200kg(96×103 m/3600s)2 = 4.27×105 J , t = 4.27×103 s

	10.
	C     mgh = 10kg(9.81m/s2)(5m·sin37o) = 295J

       11. 

                       a)    v = (2π·80m)/(4·5.04s) = 25m/s

                       b)    (25m/s)2/80m = 7.81m/s2 

                       c)    2000kg(7.81m/s2) = 1.56×104N
                       d)    .7(2000kg)(9.81m/s2) = 1.37×104 N
                       e)    Yes

a) 20.39kg·9.81m/s2 = 200N

b) μ sFn= .8·200N = 160N

c) mg = 15.29kg·9.81m/s2 =  150N

d) No
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