Final Exam
Phys 105 - Spring 2008
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.  

USE ONLY THE FORMULA SHEET PROVIDED WITH THIS EXAM.

There are 30 multiple choice questions + 1 extra credit multiple choice problem.
Make sure you put your name, section, and ID number on the SCANTRON form. Choose the answer closest to one of the choices.  Mark this choice 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.
1. In the diagram, vector A has magnitude 14 m and vector B has magnitude 10 m. What is the x-component of

    the vector  A+ B?                                                                               [image: image1.wmf]F

r


A)  9.9 m   

B)   10 m   

C)   12 m    

D)   15 m    

E)    20 m   

2.  A box with the dimensions of  2.54 cm ( 12.7 cm ( 5.08 cm has a volume of:[image: image3.png]~
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A) 10 inch3

B) 100 inch3

C)
164  inch3
D)
164  inch

E)
164  m3
3.  A vector in the x-y plane has a magnitude of 30m and a x-component of 15m.  What angle does it make with the positive  x-axis?
A)   60o   

B)   29o    

C)   26o  

D)   64o  

E)  241o

4. 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?  Use g = 10 m/ s 2
A) 10 m

B) 20 m

C) 30 m

D) 40 m

E) 50 m


5.  An object dropped from the window of a tall building hits the ground in 8.0 s.  What is the height of the 
     window above the ground?    Use g = 10 m/ s 2.

A)  120 m

B)  720 m  

C)  320 m  

D)  640 m

E)  80.0 m
6.  A large cannon is fired from ground level at an angle of   30o above the horizontal.  The initial muzzle speed 
      is 490 m/s.  What horizontal distance will the projectile travel, before striking the ground? 

      Neglect air resistance  and use g = 10 m/ s 2   
A)  41.6 km

B)  20.8 km   

C)  10.4 km    

D)  5.20 km  

E)    2.6 km

7. 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?  Use g = 10 m/s2.
A)  
98 m

B)   
132 m

C)   
885 m

D)   
1.3 km

E)    
9.8 km

8. At a stop light, a truck traveling at 15 m/s passes a car as it starts from rest. The truck travels at constant
    velocity and the car accelerates at 3 m/ s 2. How much time does the car take to catch up to the truck?

A)   25 s           

B)   20 s          

C)   15 s          

D)   10 s           

E)   5 s

9.  A 0.2 kg hockey puck sliding over ice, is stopped in 15 m by the frictional force on it from the ice.  If the 
     initial speed of the puck is 9 m/s, what is the coefficient of kinetic friction between the puck and the ice?
     Use g = 10 m/s2. 
A) 0.42

B) 0.27

C) 0.12

D) 0.18

E) 0.08

10.   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

11. A block is pulled up a pulled up a frictionless incline  with ( = 30(, by a string with tension T = 30 N at a constant speed.  What is the mass of the block?  Use g = 10 m/s2.
Answer: 6 kg
12.  A block of mass m = 3 kg, pushed to the wall by a force F.  The wall has coefficients of static and kinetic

       friction of (s = 0.5 and (k = 0.4.  What is the smallest value of the force F for which the block will not slide 

       down the wall?  Use g = 10 m/s2.

A) 10 N

B) 25 N

C) 35 N

D) 55 N

E) 60 N

13.  The coefficient of static friction between the road and the tires of a car is (s = 0.521.  The car is traveling 
on a f lat road.  How fast can the car go around a curve of radius 120 m, without sliding?  Use g = 10 m/s2.

A) 10 m/s

B) 43 m/s

C) 33 m/s

D) 25 m/s

E) 50 m/s
14.   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: 

[image: image4.jpg]






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

15.  A particle moves at constant speed in a circular path.  The instantaneous velocity and instantaneous acceleration vectors are:

A) Opposite to each other

B) Both tangent to the circular path

C) Perpendicular to each other

D) Both perpendicular to the circular path

E) Perpendicular to each other and to the circular path

FOR PROBLEMS 16 and 17,  USE THE SAME DESCRIPTION BELOW.
THE ANSWER TO 17 DOES NOT DEPEND ON THE ANSWER TO 16.

Blocks A (mass 10 kg) and B (mass 8 kg) are connected by a string on a pulley.  As shown in the figure below, block B hangs vertically while block A slides up the ( = 40( incline at a constant speed.  There is a friction force between the incline and block A.  Use g = 10 m/s2.
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16.  What is the tension in the string?  

A)  80 N

B)  100 N

C)  180 N

D)  90 N

E)   160 N

17.  What is the normal force that the incline exerts on block A?

A) 80.0 N

B) 64.3 N

C) 76.6 N

D) 38.3 N

E) 40.0 N

Problems 18 + 19  USE THE SAME DESCRIPTION BELOW.
THE ANSWER TO 19 DOES NOT DEPEND ON THE ANSWER TO 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.  USE g=  10 m/s2.
[image: image6.jpg]


18. 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)   
4.4 m/s

B)   
6.3 m/s 

C)  
8.2m/s
D)   
9.5 m/s
E)   
10.5 m/s

19. 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) 
50 N

B)  
100 N

C) 
150 N 

D)  
 200 N

E) 
300 N

20.  A 10-kg object is moving at 7 m/s. A 2-N force is applied in the opposite direction of motion and then
       removed after the object has traveled an additional 20 m.  What is its final kinetic energy?

       Use g = 9.8 m/s2.
A) 73 J

B) 122 J

C) 83 J

D) 205 J

E)  25 J
21.  An athlete of mass 60 kg on a trampoline leaps straight up into the air with an initial speed of 6.0 m/s. Find 
       the kinetic energy of the athlete when she is halfway up to her maximum height.  Use g = 9.8 m/s2.
Answer: 540 J
22.  A force of 
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= 1N i  - 2 N j is applied on a box that undergoes a displacement of 
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=  - 3 m i + 4 m j, where i and j represent unit vectors along x and y direction.  What is the work done by the force on the box?

A) -11 J

B) 24 J

C) -22 J

D) 18J

E) -5.5 J
23. A golf ball hits a wall and bounces back at 1/4 the original speed. What part of the original kinetic
      energy of the ball did it lose in the collision?  

A) 1/4

B) 3/8

C) 9/16
D) 3/4
E) 15/16
24.   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?  Use g = 10 m/s2.
Answer: 5 J

[image: image7.emf]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 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
[image: image8.jpg]
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27.  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 
      28.  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

29.   
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

30.  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)
2mvT
      B)
mv/T   

      C)   (1/2)mv2T
      D)   mv2/(2T)
      E)
    mT/2 (2v)
****EXTRA CREDIT
31.
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).  Use g = 10 m/s
A) 0.21 kg

B) 0.42 kg

C) 21 kg

D) 9.0 kg

E) 4.5 kg










P











m = 1 kg





4





3
































2





m=6 kg





1





5





M = 3 kg











(





F = 30 N








B





A








� EMBED PBrush  ���









Page 6 of 8

_1268572286.unknown

_1270106119

_1268572119.unknown

