Final Exam
Phys 105 - Summer 2007
Version A
Name_______________________
             ID_________________________
Section_________________


As a student at NJIT  I_____________________________, will conduct myself in a professional manner and will comply with the provisions of the NJIT Academic Honor Code. I also understand that I must subscribe to the following pledge on  major work submitted for credit as described in the NJIT Academic Honor code: On my honor, I pledge that I have not violated the provisions of the NJIT Academic

Honor Code. 

The exam is closed book and closed notes.

There are 30 multiple choice questions + one Extra Credit problem
Make sure you put your name, section, and ID number on the SCANTRON form. The answers for the multiple choice Questions are to be placed on the SCANTRON form provided. Use a Number 2 pencil to fill in answers on the SCANTRON form.   Make sure you give only one (1) answer to each question. If you erase an answer on the SCANTRON form, make sure all traces are removed.
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Figure below shows a two-dimensional system of coordinates with the x-axis pointing right and the y-axis pointing up.  In the vector component notation, vector 
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.  The difference of these vectors, 
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A) no direction (the length of 
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right

D) left

E) at 45º with respect to X

2. The angle between vectors 
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is equal to 

A) 0º; 

B) 0.28

C)  45º

D)  74º

E)  106º

3. One mile is equal to 1609 meters; one hour is equal to 3600 seconds, mph is “1 mile per hour”.  


       The speed of 17 m/s is equivalent to the speed of: 

A) 17 mph 

B) 38 mph 

C) 7.6 mph 

D) 17000 mph 

E)
38 m/s

4. A 5 kg stone is initially at rest and is dropped from a height of 2 m above a table. What is the velocity of the stone just before the impact with the table?

A)
 31.3 m/s

B)
 6.3 m/s 

C) 
 10 m/s


D)   
 39.2 m/s

             E)    
 9.8 m/s

5. [image: image20.png]


A box with the dimensions of  2.54 cm ( 12.7 cm ( 5.08 cm has a volume of:

A) 10 inch3

B) 100 inch3

C)
164  inch3
D)
164  inch

E)
164  m3
6. A projectile is lunched from a level plane at 300 from horizontal with an initial velocity 


of  885 m/s. What is the maximum height above the plane the projectile will reach?

A)  
99 m

B)   
132 m

C)   
885 m

D)   
1.3 km

E)    
10 km

7. A boy on the edge of a cliff 20m high throws a stone horizontally with a speed of 20 m/s.


It strikes the ground at what horizontal distance from the foot of the cliff?

A) 10 m

B) 20 m

C) 30 m

D) 40 m

E) 50 m

8.        If a car traveling at 55 mph suddenly locks its brakes and skids 12.3 m with constant acceleration until it stops, how long will it take for the car to come to a complete stop?

A)  
1 s

B)  
1.7 s
C)  
2.2 s
D)  
5.5 s
E)  
12.3 s

9.   A football is thrown toward a receiver with an initial speed of 15 m/s at an angle of 45( above the horizontal. At what horizontal distance the receiver should be to catch the football at the level at which it was thrown?  

A) 16 m; 


B) 23 m 

C) 31 m

D) 45 m

E)  Impossible to solve / did not find the “range formula” in the equation sheet

10.   Two blocks with M = 3 kg and m =1 kg are in contact on a horizontal frictionless surface. A 30-N constant force is applied to the big block (M =3 kg) as shown. The magnitude of the net force for the small block (m =1 kg) is: 
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A)
      7.5 N to the left

B)
7.5 N to the right 

C)
30 N to the left

D)
30 N to the right

E)      22.5 N to the right

11.   A 10 kg pendulum hangs inside a truck moving horizontally with a constant acceleration as shown. The pendulum forms an angle of 150 with vertical .The magnitude of the truck's acceleration is:
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A)  
0.1 m/s2

B) 
0.25 m/s2

C) 
2.6 m/s2

D) 
9.5 m/s2

E) 
9.8 m/s2
12.
Two blocks with the masses of 7.1 kg and 3.6 kg (their weights are approximately 70N and 35N) are connected by a string as shown. If the pulley is massless and the surface is frictionless these masses move with acceleration. Find the magnitude of tension in the string: 
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A)
  
23 N
B)   
35 N

C)
  
52.5 N

D)
  
70 N

E)
  
0 N

13.  The fastest speed at which a car can make a turn with the radius of 100 meters on a rainy day is 20 m/s. Therefore, the coefficient of static friction between the tires and the road must be closest to:

A)   
5    

B)   
0.16   

C)   
0.2

D)  
0.41

E)   
impossible to solve, need the mass of the car

14.   A block is at rest on a horizontal plank of wood. The plank is slowly lifted at one end while the other end stays  on the floor. The steepest angle the plank can have before the block begins to slide without being pushed is 35o. What is the magnitude of the coefficient of static friction between the block and the plank ? 
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1  

B) 0.5 

C) 0.25

D) 0.7

E) impossible to solve, need the mass of the block

Problems 15+16+17+18. 

A 6-kg ball is attached to a thin rod, 3 m long. The other end of the rod is pivoted without friction at the point P. The ball is released from the vertical position. Due to the influence of the gravity, the ball is moving around a circle in the vertical plane as shown in the drawing.  

15. The centripetal motion of the ball is determined by the following forces
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A)   
only tension force T  in the thin rod    

B)  
only mg force of the ball applied to the pivot point   

C)   
only mg force applied to the ball

D)  
a vector sum of the tension T and mg forces applied to the ball

E)   
a difference between normal force and spring force

16. What is the speed of the in the ball when the ball is at the lowest point?  Hint: use the energy conservation concepts to solve this problem. 

A)   
2.2 m/s

B)   
4.4 m/s

C)   
6.3 m/s 

D)  
10.8 m/s
E)   
9.8 m/s

17. At the lowest part of the ball’s trajectory, the direction of the velocity vector and the centripetal force vector of the ball are

A)   
parallel to each other    

B)   
perpendicular to each other   

C)   
parallel to each other and directed towards the point P (for both vectors)

D)  
centripetal force is equal to zero (no direction)

E)   
directed at the angle of 45 degrees with respect to each other

18. What is the tension force in the thin rod when the ball is at the lowest point?  Hint: use the centripetal force and energy conservation concepts to solve this problem. Note that the ball is moving, not at rest
A) 
 49 N

B)  
 98 N

C) 
 147 N 

D)  
 196 N

E) 
 294 N

19.   For a block of mass M, to slide without friction up the rise of height h, it must have
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A)
a minimum initial speed of 

(2gh)1/2 

B)
a minimum initial speed of 

M((2gh)1/2 

C)
a maximum Kinetic Energy of  

M((gh)1/2
D) 
a minimum linear momentum of 
M((gh)1/2
E)
a minimum spring constant of 

1000 N/m

20.  The work done on a particle by a constant force is defined as the scalar product 
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m ?

A)  0 J 

B)       130 J

C)       13 J

D)        1.5 J

E)      -130 J

21.
A 10-kg cart is moving horizontally to the left at 3 m/s. In order to change its speed to 5 m/s to the right, the net work done on the cart must be:

A)  
320 J

B)   
125 J 

C)   

45 J

D)  

170 J

E)  

80 J

22.    A 3.0-kg block is released from rest 20 m above the ground. When it has fallen the distance of 12 m from the release point, its kinetic energy is closest to:

A)   941 J

B)   588 J
C)   353 J
D)   125 J
E)    3 J

23.   A vertical spring with zero mass stretches from equilibrium position by 10 cm when a 10 kg block is hung from its end. The spring and the mass are at equilibrium (no oscillations). What is the Elastic Potential Energy of this spring?  

A) 9.8 J

B) 4.9 J

C) 980 J

D) 49 J

E) 2.5 J

24.
A two-section piece, represented by the gray area on the figure, is cut from a metal plate of uniform thickness. The point that corresponds to the center of mass of this piece is the closest to
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A) 5
B) 4
C) 3
 D) 2
E) 1







25.  The spring constant of the spring shown in the figure is 20 Newtons per millimeter (1000 millimeters = 1 meter). The work done in compressing this spring from x = 40 millimeters to x = 60 millimeters is:


A) 8.0 J 

B) 32 J



C) 4.0 J



D) 20 J  

E) 7.2 J



26.  A 1.0-kg ball moving at 2.0m/s perpendicular to a wall rebounds perpendicular from the wall at 1.5m/s.

The change in the momentum of the ball is:

A)   zero

B)   0.5N · s away from wall

C)   0.5N · s toward wall

D)   3.5N · s away from wall

E)   3.5N · s toward wall


27.  A 40-g projectile with a horizontal speed of 100 m/s collides with and is embedded in an 400-g block of wood that is initially at rest on a horizontal surface. What is the speed of the block just after the collision?

A)  
200 m/s

B)  
100 m/s

C)  
9 m/s

D)  
50 m/s

E)   
160 m/s

28.   
Two objects are on the head-on collision course. The first object with mass m= 2 kg is moving from left to right with a speed of 10 m/s. The second object with mass M=5 kg is moving from right to left with speed of 1 m/s. After partially inelastic collision the first object is moving left with a speed 1 m/s. What is the velocity of object 2 after the collision?

A) also 1 m/s to the left (completely inelastic collision) 

B) 3.4 m/s to the right 

C) Impossible to solve

D) 10 m/s

E) 8.2 m/s

29.  A golf ball of mass m is hit by a golf club so that the ball leaves the tee with speed v. The

       club is in contact with the ball for time T. The magnitude of the average force on the club on

       the ball during the time T is:

      A)
mvT
      B)
mv/T   

      C)   (1/2)mv2T
      D)   mv2/(2T)
      E)
    mT/2 (2v)
30.
In the figure, a bullet of mass 0.01 kg and velocity of 450 m/s moving horizontally strikes a small block of wood, which is suspended as a pendulum with the length of 1.5 m. The bullet lodges in the wood, and together they swing to the right for the maximum angle of  15 degrees making the vertical displacement of (y = 5 cm. Neglect the size of the block. What is the mass of the block of wood?  (Hint: use linear momentum and energy conservation concepts).
A) 0.21 kg

B) 0.42 kg

C) 21 kg

D) 8.4 kg

E) 4.5 kg

Extra credit problem:
	31.
	Two toy cars are on the head-on collision course. The mass and speed of the cars before the collision are m1= 2.0 kg, m2= 5.0 kg, s1= 5.0 m/s to the right, and s2 = 10.0 m/s to the left, respectively. After partially inelastic collision the first car changes direction and is moving to the left with the speed of 10.0 m/s. What is the final velocity of the second car after collision? 
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B.
4.0 m/s to the left 
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C.
4.0 m/s to the right 
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D.
8.4 m/s to the left 
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E.
8.4 m/s to the right 
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F.
need help



END of EXAM
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