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�Phys.  105   Final Exam   May 12, 1998        Sec. (shade one)         





Print Name_______________________________  Sign Name___________________________________


_____________________________________________________________________________________





Fill in the top of each sheet.  The exam is closed book and closed notes.





In Part I, there are 30 multiple choice Questions


The answers for the multiple choice Questions are to be placed on the SCANTRON form provided,


and also circled on your exam sheet.





Make sure you put your name, section, and ID number on the SCANTRON form. 





For Problems II and III show ALL your work.  We want to give you partial credit, but this can be done only if your work is shown.





Correct answers with unsubstantiated work on Problems II and III will receive ZERO CREDIT.


 


Here are some useful equations:


A = (Ax , Ay)  	B = (Bx ,By)        A + B = (Ax+ Bx , Ay+ By)      A - B = (Ax- Bx , Ay- By)   


 |A| = � EMBED Equation.2  ��� 	d = � EMBED Equation.2  ���


(F = ma     	Fk = (k N	Fsmax = (s N 


w = mg    g = 9.8 m/s2    You can take g = 10 m/s2


speed = |v| = � EMBED Equation.2  ���


v =(vx,vy)=(v0x + ax t, v0y + ay t)	          x - x0 = v0x t + ½ ax t2                    2ax (x - x0 ) = vx 2 - v0x2





 x - x0 = ½ (vx + v0x)t


position = (x , y) = (x0 + v0xt + � EMBED Equation.2  ��� , y0 + v0yt + � EMBED Equation.2  ��� )	       velocity = (vx , vy ) = (vox+ axt , voy+ ayt )


�projectile motion:    			v0x = vocos�SYMBOL 113 \f "Symbol"�o	 	 v0y = vosin�SYMBOL 113 \f "Symbol"�o	


a = ( 0, -g )	v  = (vx , vy ) = (vox , voy-gt )    	(x , y) = (x0 + v0xt, y0 + v0yt - � EMBED Equation.2  ��� )	


circular motion where subscript r is for radial direction


ar = v2/r   ar = r(2�SYMBOL 112 \f "Symbol"�/T)2   ar = r(2�SYMBOL 112 \f "Symbol"�f)2    





�Conservation of momentum ((mivi)before = ((m’iv’i)after    (v is a vector)


Impulse = change of momentum  (F(t = ((mv)	(F,v are vectors)





W = ±F((S = |F||s|cos(F,s)	K = ½ mv2 	Ug = mgy	US = ½ kx2 	FS = kx





Wnc = Kf - Ki + Ugf - Ugi  + USf - Usi 	  or	(Ki +Ugi +Usi )+Wnc =( Kf + Ugf + USf ) 
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1)  Two automobiles are 120 miles apart and traveling toward each other. One automobile is moving at 35 mph and the other is moving at 45 mph. In how many hours will they meet? 


	A)	2.5 


	B)	2.0 


	C)	1.75 


	D)	1.5 


	E)	1.25		 





2)  A racing car traveling with constant acceleration increases its speed from 10 m/s to 30 m/s over a distance of 80 m? How long does this take? 


	A)	2.0 s 


	B)	4.0 s 


	C)	5.0 s 


	D)	8.0 s 


	E)	The time cannot be calculated since the speed is not constant


	





3)  How far does a car travel in  6 s if its initial velocity is 2 m/s and its acceleration is 2 m/s2 in the forward direction? 


	A)	12 m 


	B)	14 m 


	C)	24 m 


	D)	36 m 


	E)	48 m 





����4)  The vectors a, b, and c are related by c = a + b. Which diagram below illustrates this relationship?


�				


		











I		     II			III.		    IV


A)	I .


	B)	II. 


	C)	III.


	D)	IV.


E)      None of these


	


��5)   In the diagram,  A has magnitude 12 and B has magnitude 8. The x component of A + B is about: 


		


	A)	5.5 


�	B)	7.6 


	C)	11


	D)	13 


 	E)	15 








Phys 105   Final Exam   May 12, 1998  


Print Name______________________________  Sign Name ___________________________________





6)  A 100-kg crate is pushed at constant speed up the frictionless incline by a force F parallel to the incline. The angle ( of the incline is 32o. The magnitude of the force F is:


�



�
   A)  53 N�   B)  85 N�   C)  530 N�   D)  850 N�   E)  1380 N





 � EMBED PBrush  ����






7)  A heavy wooden block is dragged by a force F along a rough steel plate, as shown  for two cases. The magnitude of the applied force F is the same for both cases. The normal force in (a), as compared with the normal force in (b) is:		


�
A)  the same


B)  greater


C)  less


D)  less for some angles of the incline and greater for others


less or greater, depending on the magnitude of the applied force F.


� EMBED PBrush  ����



�



8)  Three - the same magnitude  - forces shown in figure are acting on a box .  The direction of acceleration is:


�
� EMBED PBrush  ���


�A)�B)�C)�D)�E)       none of the above�


�



�



�



9)  A stone is thrown horizontally and follows the path XYZ as shown.  The direction of the acceleration of the stone at point Y is closest to


 


�
�A)   


�


B)   





�C)   





�D)   





�E)   


� EMBED PBrush  ����
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10) The iron ball shown is being swung in a vertical circle at the end of a 2-m string. How slowly  can the ball go through its top position without having the string go slack?


		


A)	 4.5 m/s


B)	 6.0 m/s


C)	 9.0 m/s


D)	10 m/s


E)	12 m/s


� EMBED PBrush  ���


�






11)  A projectile of mass 0.50 kg is fired with an initial speed of 10 m/s at an angle of 60° above the horizontal. The potential energy (relative to ground level) of the projectile at its highest point is: 


A)	25 J 


B)	18.75 J 


C)	12.5 J 


D)	6.25 J 


E)	none of these


	








������


12)   The mass of body B is twice the mass of body A.  Bodies A and B are on a collision course with equal speeds, as shown.  After the collision, body A moves along the +y direction.  From the “after” picture, choose the letter corresponding to the quadrant in which the body B is moving after the collision.

















13)  A 2-kg object is moving at 3 m/s. A 4-N force is applied in the direction of motion and then removed after the object has traveled an additional 5 m. The work done by this force is: 


	A)	12 J 


	B)	15 J 


	C)	18 J 


	D)	20 J 


	E)	38 J 


Phys 105   Final Exam   May 12, 1998  


Print Name______________________________  Sign Name ___________________________________








14)  The mass of body B is twice the mass of body A.  Bodies A and B are on a collision course with  speeds 3 m/s and unknown V, as shown.  After the collision, body A moves along the +y direction with speed 2 m/s and body B moves along the -y direction.  The initial speed of body B is:


�






A)  1m/s�B)  1.5 m/s�C)  2 m/s�D)  2.5 m/s�E)   3 m/s


� EMBED PBrush  ���








�
15)	A man pushes an 80-N crate at constant speed a distance of  5 m upward along a rough slope that makes an angle of 30° with the horizontal. The work done by the force of gravity is: 


	A)	-400 J 


	B)	-200 J 


	C)	-69 J 


	D)	200 J 


	E)	400 J 


	





�
16)	Three identical blocks move either on a horizontal surface, up a plane, or down a plane, as shown below. They all start with the same speed and continue to move until brought to rest by friction. Rank the three situations according to the mechanical energy dissipated by friction, least to greatest.


		


�
� EMBED PBrush  ���


	


	A)	The same for all cases


	B)	1, 2, 3


	C)	1, then 2 and 3 tie


	D)	3, 2, 1


	E)	2, 1, 3�



17)	A 6.0-kg block is released from rest 80 m above the ground. When it has fallen 60 m its kinetic energy is approximately: 


	A)	4800 J 


	B)	3500 J 


	C)	1200 J 


	D)	120 J 


	E)	60 J 
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18)	An ideal spring is used to fire a 15.0-g block horizontally across a frictionless table top. The spring has a spring constant of 20 N/m and is initially compressed by 7.0 cm. The speed of the block as it leaves the spring is: 


	A)	 1.9x10-2 m/s


	B)	 2.6x10-2 m/s


	C)	 0.39 m/s


	D)	 1.3 m/s


	E)	 2.6 m/s 


	





19)	A simple pendulum consists of a 2.0 kg mass attached to a string. It is released from rest at X (height =1.85m) as shown.  Its speed at the lowest point Y is:		


		�
A)	0.90 m/s 


	B)	1.85 m/s


	C)	3.6 m/s


	D)	6.0 m/s


	E)	36 m/s


	� EMBED PBrush  ����



20)  A force of 10 N holds an ideal spring with a 20-N/m spring constant in compression. The potential energy stored in the spring is: 


	A)	0.5 J 


	B)	2.5 J 


	C)	5 J 


	D)	10 J 


	E)	200 J 	


	








21)  A block is released from rest at point P and slides along the frictionless track shown. At point Q, its speed is:


	�
A)	� EMBED Equation.2  ��� 


B)	2g(h1-h2)


	C)	(h1-h2)/2g


	D)	� EMBED Equation.2  ���


	E)	2(h1-h2)/2g	


	� EMBED PBrush  ����
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22)	A 0.50-kg block attached to an ideal spring with a spring constant of 80 N/m oscillates on a horizontal frictionless surface. The total mechanical energy is 0.12 J. The greatest extension of the spring from its equilibrium length is: 


	A)	1.5x10-3 m 


	B)	3.0x10-3 m 


	C)	0.039 m 


	D)	0.054 m 


	E)	0.18 m 


	





23)	A 5.0-kg cart is moving horizontally at 6.0 m/s. In order to change its speed to 10.0 m/s, the net work done on the cart must be: 


	A)	40 J 


	B)	90 J 


	C)	160 J 


	D)	400 J 


	E)	550 J 


	


	





24)	An object moves in a circle at constant speed. The work done by the centripetal force is zero because: 


	A)	the displacement for each revolution is zero 


	B)	the average force for each revolution is zero 


	C)	there is no friction 


	D)	the magnitude of the acceleration is zero 


	E)	the centripetal force is perpendicular to the velocity 


	


25)	A 4-kg cart starts up an incline with a speed of 3 m/s and comes to rest at height 0.2 m.  The  work done on the cart by a friction force is: 


	A)	both: incline angle and coefficient of kinetic friction must be given


	B)	8 J 


	C)	10 J


	D)	18 J 


	E)	coefficient of kinetic friction must be given


	








26) A stone is thrown horizontally from the top of a 20-m high hill. The time it remains in the air is 


�
� EMBED PBrush  ���








A)  2 s�B)  3 s�C)  4 s�D)  5 s�E)  can’t find because there is no horizontal distance given��
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A stone is thrown with speed v0 = 20 m/s at the angle of (=390.  The y component of the velocity is v0y = v0sin( = 12.6 m/s.  The time the stone remains in air is


A)  � EMBED Equation.2  ���=1.29s		 B) � EMBED Equation.2  ���=2s	    C)   � EMBED Equation.2  ���=2.27s   	 D) � EMBED Equation.2  ���=0.72s	 E) � EMBED Equation.2  ���=2.57s��� �








�


28)  The FBD for the block is shown in figure.  The block 


A)  accelerates always down the incline �B)  looses the contact with the incline if Normal force is too high�C)  can’t move because there must be static friction force�D)  friction force points always down the incline�E)  can move even if the total force is zero 














29) Two spacemen are floating together with zero speed in a gravity-free region of space.  The mass of spaceman A is 120 kg and that of spaceman B is 60 kg.  Spaceman A pushes B away from him with B attaining a final speed of 0.7 m/s.  The final recoil speed of A is


A)    0.35 m/s


B)     0.5 m/s


C)     0.7 m/s


D)    1.4 m/s


E)     1.7 m/s


 











30)  A 0.20 kg rubber ball is dropped from the window of a building. It strikes the sidewalk below at 30





�30 m/s and rebounds at 20 m/s. The change in momentum of the ball as a result of the collision with the sidewalk is (in kg ×m/s): 


A)	(-6, +4 )


B)	(0,2)


C)	(0,4)


D)	(0,6)


E)	(0,10)
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II   An object of mass m =3 kg, on the end of a light cord, is held horizontally at a distance r = 2.5 m from a fixed support o as shown. The object is then released.   On the way down it compresses a spring with unknown spring constant k.  When the object is at the lowest point of its swing its speed is still 4.5 m/s �
and the spring is compressed by 20 cm.  


(Clearly show your coordinate system)


1)   Find the spring constant k.  Ans.  ____________


Find the tension in the cord when the object is at the lowest point of its swing.	


3)  Draw the energy bar chart showing the numerical values of Ki, Ugi, TEi, Wnc, Kf, Ugf, TEf   


� EMBED PBrush  ���	 


�
	


	














�
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III  (10 points)   	�



�
The tension in the cord attached to the blocks A and B is 40 N.  The mass of block B is 5 kg, the mass of block C is 0.5 kg.  


A)  In the indicated spaces draw a free-body diagrams for A and B.


B)  Determine the acceleration of body A.  answer: ____________


C)  The direction of the acceleration of body A is (circle one)


up  	 ii) down    iii) cannot be determined


Determine the mass M of body A.  answer: ____________








��Free body diagram of A              Free body diagram of B


� EMBED PBrush  ���





�






				


























1. D)1.5s  2. B) 4s  3. E) 48m  4. B) II  5. C) 11 6.C) 530N  7.C) less   8.A)   9.A)  10.A) 4.5m/s  11.B)18.75  12.C)  13.D) 20J  14.B) 1.5m/s  15.B) -200J  16.E)2,1,3  17. B) 3500 J  18.E)2.6 m/s  19.D) 6m/s    20.B) 2.5 J    21.D) � EMBED Equation.2  ���	22.D) 0.054	23.C) 160  24.	E)  25.C) 10  26.C)  4 s  27.E) � EMBED Equation.2  ���  28. E)  moves but the total force can be zero  29.A)  0.35   30.E) (0,10)





�
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Draw an energy bar chart here 











