

	1.
	


In the figure, m1 = 3 kg, m2 = 8 kg, m3 = 4 kg, 1 = (1 î + 1 ĵ) N,  2 =(1 î + 1 ĵ) N, and  3 = –2 î N.  The acceleration of the center of mass is 

	A)
	0.13 m/s2  î

	B)
	0.13 m/s2 at an angle of 45º with the x axis

	C)
	0.13 m/s2 ĵ

	D)
	0.27 m/s2 at an angle of 45º with the x axis

	E)
	0.27 m/s2 ĵ




	2.
	A car of mass 3.0  103 kg traveling at a speed of 20 m/s is passing a truck of mass 7.5  103 kg traveling at a speed of 16 m/s in the same direction.  What is the speed of the center of mass of this system?

	
	A)  16 m/s    B)  17 m/s    C)  18 m/s    D)  19 m/s    E)  20m/s




	3.
	If the momentum of a mass M is doubled, its kinetic energy will be multiplied by a factor of

	
	A) ½    B)  2    C)  √2    D)  4    E)  1/√2




	4.
	

Two objects, one of mass m1 = 2 kg and the second of unknown mass, are connected by a compressed spring with negligible mass. The system is at rest on a frictionless table. Both objects are released simultaneously. m1 is observed to recoil with velocity  and m2 shots forward with velocity  What is the mass of m2?     


	
	A)  0.5 kg    B)  1 kg    C)  2 kg    D)  4 kg    E)  cannot be determined




	5.
	A car having a total mass of 2250 kg and traveling at 72.0 km/h smashes into a tree.  The car is stopped in 0.250 s.  The average force acting on the car during the collision is

	
	A)  1.80  105 N    B)  80.0 N    C)  1.80  102 N    D)  zero    E)  2.20  104 N




	6.
	Power can be expressed as the product of

	A)
	force and displacement.
	D)
	force and acceleration.

	B)
	torque and angular displacement.
	E)
	torque and angular velocity.

	C)
	torque and angular acceleration.
	
	




	7.
	In the figure, R1 = R2 and cm is the center of mass.  The rotational inertia about an axis through point P1 is I1, the rotational inertia about an axis through point P2 is I2, and the rotational inertia about an axis through the cm is Icm.  The relationship among the moments is 


	A)
	I1 = I2 > Icm
	D)
	I1 < Icm > I2

	B)
	I1 = I2 < Icm
	E)
	I1 = I2 = Icm

	C)
	I1 > I2 > Icm
	
	




	8.
	A wheel slows from 20 rad/s to 12 rad/s in 5 s under the influence of a constant frictional torque.  In these 5 s, the wheel turns through an angle of

	
	A)  2.4 rad    B)  43 rad    C)  60 rad    D)  80 rad    E)  100 rad




	9.
	A hoop of radius 3.05m has a mass of 145 kg.  Its moment of inertia is mR2.  The hoop rolls without slipping along a horizontal plane.  If the center of mass of the hoop has a speed of 0.305 m/s, the work required to bring the hoop to rest is

	
	A)  6.78 J    B)  13.5 J    C)  682 J    D)  217 J    E)  4.34 kJ




	10.
	





Coriolis acceleration is a result of fictitious force when an observer is in a rotating frame. It is expressed as  where  is the angular velocity of the rotating frame and  is the velocity of an object in the rotating frame. Suppose  and  what is ?

	A)
	

	D)
	


	B)
	

	E)
	None of these is correct.

	C)
	

	
	




	11.
	
Show all work: A wheel (moment of inertia 4.0 kg·m2) is rotating clockwise with angular speed 6.0 rad/s, indicated by below, about a fixed axis perpendicular to the page.  Give all answers in vector notation: 



	
	a) The initial angular momentum of the wheel is






b) 
If  is a torque of magnitude 7.0 N·m and it acts alone on  the wheel for 3.0 s, the subsequent angular momentum of the wheel is 








c) 
If, rather,  is a torque of magnitude 6.0 N·m and it acts alone on  the wheel for 2.0 s, the subsequent angular momentum of the wheel is 








d) Then, in this latter case, the subsequent angular velocity of the wheel would be 
  















	12.
	Show all work: The disc brakes of a high performance car are often made of carbon fiber instead of iron, thereby reducing the mass. (The moment of inertia for a disc is ½·MR2.) If both types of discs are of the same size and shape, and each iron disc has a mass of 4 kg and each carbon disc has a mass of 1 kg, the car speed is 72 km/h, and the car uses four discs,

a) The total kinetic energy of all four iron discs would be














b) The total kinetic energy of all four carbon discs would be















c) If the car attained the speed 72 km/h from rest in 5s, how much extra HP would be needed for the iron discs as compared to the carbon discs (746W=1HP)







	
	





Answer Key

	1.
	C   [(1 î + 1 ĵ)+ (1 î + 1 ĵ)- 2 î}N/(3+8+4)kg = 2 ĵ/15 = .133 ĵ m/s2

	2.
	B   [(3.0  103 kg)(20m/s)+( 7.5  103 kg)(16m/s)]/(3.0+7.5) 103 kg = 17m/s

	3.
	D   K = p2/2M,    Knew = (2p)2/2M = 4K

	4.
	B   2kg(2m/s) = m2(4m/s)    m2 = 1 kg

	5.
	A   F (.25s) = 2250kg(72×103m/3600s),    F = 1.8×105 N

	6.
	E   τ·ω

	7.
	A   I1 = I2 = Icm +MR2    where R1 = R2 = R

	8.
	D   Δθ = ωavt =[½·(20+12)rad/s]5s = 80 rad

	9.
	B   v = ωR,  ½·mR2ω2+½·mv2 = mv2 = 145kg(.305m/s)2 = 13.5 J

	10.
	B   2ωok × (-voi) = -2ωovo j


	11.
	a)  4.0 kg·m2(-6.0rad/s·î) = -24î(kg·m2/s)
b)  ΔL = τΔt =(7.0N·m)k(3.0s) = 21k kg·m2/s,     L = (-24i+21k)kg·m2/s
c)  ΔL = τΔt =(6.0N·m)i(2.0s) = 12i kg·m2/s,     L = (-24+12)ikg·m2/s = (-12kg·m2/s) i
d)  -12ikg·m2/s = (4.0 kg·m2)ω,    ω = (-3rad/s) i  


	12.
	a)  v = 72×103m/3600s = 20m/s,   K = 4[½Mv2+½(½·MR2)ω2 ]= 3Mv2  (since v = ωR)    K = 3·4kg(20m/s)2 =4800J
b)  K = 3·1kg(20m/s)2 =1200J
c)  (4800-1200)J/5s = 720W(1HP/746W) = 0.965HP
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