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1. A 0.4 kg ball is dropped from a window and landed on the street with speed 35 m/s, and
then rebound with a speed 25 m/s. The magnitude of the change of its momentum is:

a) 40kgm/s b) 10kgm/s ¢) 20kgm/s @ 24 kg m/s

2. In the figure, what is the magnitude of the force Fs acting on particle 3 if the center of
mass of the system is stationary?

1 F7=2N
_ e 2 00—
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a) 2N bh)-9N @ 7N d) 10N

3. The kinetic energy of a 2g particle traveling at 500 m/s is:

a) 0.5] b) 500) © 250] d) 2500]

4. A box slides to the right over a frictionless table, in which figure the net force does a
negative work?
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5. In which situation of the following the work done by the force is positive ?

~

a)} The angle between F and d is 76° ¢) F= 7iA+9jA and d =-2i
b} The angle between F and d is 100° d F :Siﬂ—lof and d :2f

6. In the figure, four objects are subjected to external forces. The x and y components of
acceleration of the center of mass ax and ay are:

F,=5N
F2=3N
o—
M2=4k M1=2k

M;=5k M.=3k
- o—
F.=7N I F.o3N

a) acomx= 0.14 m/sz, acomy= 0.17 FTI/S2
@ deom,x= 0.57 m/sz, deomy= - 0.29 FI’I/S2
¢) acmx=0.71 m/s?, acom,y= 0.24 m/s®
d) awmx= 0.19 m/sz, 8comy= - 0.51 FI'I/S2

7. Which quantity of the following is a scalar quantity ?

a) acceleration b) force @ work d) linear momentum

8. Which figure of the following give the correct direction of the tension T ?
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9. A particle moves along an x axis, if the velocity of the particle changes from -3 m/s to 2 m/s,
the kinetic energy of the particle

a) increase (b) decrease c¢) remain constant d) zero

10. A body of mass of 10 kg and speed of 5 m/s, suddenly split into three bodies. The
momentum of the body before the split is:

@) 50kgm/s b) 25kgm/s ¢) 15kgm/s d) 10 kg m/s



11. What is the y-coordinate of the 4 kg particle in the table below, if the center of mass of
the three particle system has the coordinates ( - 0.33m , 1.33m )

Mass x-coordinate y-coordinate
2 kg 3m 2m
3kg Im -4m

4 kg -3m

a)2m b)-3m @5m d)-4m

12. Two particles of masses 2 kg and 3 kg are located at 1 m and 2 m from the origin along the
x axis respectively. The position of the center of mass is:

@ 16m b)0 o) 1m d 27m

13. What velocity a 5000 kg truck must have in order to have the same momentum of a
10000 kg truck whose velocity is 20 m/s ?

a) 20m/s b) 40m/s ¢) 60 m/s d) 80 m/s

Use the following to answer questions 14-15:

If the kinetic energy of a particle of mass 2 kg is initially 10 J and there is a net energy transfer of
5 ] to the particle

14. The final kinetic energy of the particie is:

a) 251 ® 15J) ¢ 301 d) zero

15. The initial speed of the particle is:

@ 3.16m/s b) 15m/s ¢) 2.24m/s d) 5m/s

16. A force of 100 N acts on a box moving with a constant speed of 5 m/s along the positive x
axis. The power due to this force is :

a) 5W b) 50W ¢) 250 W @ 500 W

17. A 6 kg body moves with a constant acceleration starting from rest to a speed of 15 m/s.
The work done on the body is:

@ 675) b) 350) ¢) 4501 d) 100)



18. A force acts on a spring of length 30 cm and compressed it to a length of 25 cm, if the
spring constant is 50 N/m. The work done by the spring is:

a) 11.38] b) 37501 ¢) 6781 @) 0.69]

Use the following to answer questions 19-21:

A force F :51'“+10j“ is applied to a block that moves a distance d =2i on a surface as shown.

F
fu=2N — / d
— P

19. The work done on the block by the normal force Fn is:

a) Fud cos 0° @) Fnd cos90° ¢) Fud d) Fnd cos 180°

20. The work done on the block by the frictional force f; is:

a)-3] b)2J) o1l @ -4

21. The work done on the block by the force F is:

a) 351 b) 30] ¢ 251 @ 10)

22. The magnitude of the centripetal force is:

el o 2

v v v y
a F=m— F=m— ) F=m— d F=—
L R? ®© R ) R ) R

23. The vectors a.b.c, and d are related by @ +h +¢ =d . Which diagram below
illustrates this relationship?

C C
d AN VAN d
b b a h
a) @ b) a ¢) a @ a

24. A particle travels in a circle of radius R with constant speed v. The period of 3
revolutions is:

7R S7R 67R 27R
b) © d)

v Vv Vv Vv

a)



Use the following to answer questions 25-26:
In the figure a force F is applied to a block of mass m that slides along a floor, the coefficient of

kinetic friction between the block and the floor is z, .
v/
8

SR e I
Lol »»‘J

25. The x-component of the net force is:

a) Fcos@-u.F, =0 ¢) Fsin@-u, =ma
@ Fcos@—-y . F, =ma, d) Fsinf-mg =ma,

26. The y-component of the net force is:

a) F,-mg=0 ¢) F,+Fcos@-mg =0

b) Fsinf-mg =0 @y F,+Fsinf—mg =0

27. There are two horizontal forces acting on the 2 kg box but only one force F1 = 20 N is
shown in the figure, the box moves along the x axis with acceleration a = 20 m/s?. The
second force F2 =

. F,

@ZON b) 10N ¢) 30N d) 50N

28. In which figure of the following bx =8.7m? (b = 10 m}

Use the following to answer questions 29-30:

You throw a ball toward a wall at speed 20 m/s and at angle 8, =33° above horizontal. It takes 0.8
s to hit the wall.




29. The vertical component of its velocity as it hits the wall is:

a) 0.31m/s b) 31 m/s ¢) zero @ 3.1 m/s

30. The horizontal component of its velocity as it hits the wall is:

a) zero b) 11 m/s @ 16.8m/s d) 30m/s

31. The components of 4 are: ax = 3m, and ay = 4 m , the direction of a is:

@ 53.13° b) 59° «¢) 63.4° d) 66.8°

32. If D =5{ +25/ , then 21—2 equals:
a) i-5] b)Si-j ©{+5] d) 5+

33. In circular motion, which figure represents the velocity v’ = 400{ + SUOf

It

- 2 (/ h _
® E\\N b) l\w> o M a \“/ '

34. A particle undergoes a displacement A7 = 2{ =3 +6k , The average velocity of the
particle in 2 s is:

@ [~15/+3K b) {-3/43k © 2 -3j+6k d) 2 -3j+3k

35. The range of a ball thrown at angle 30° above horizontal with velocity Vo is

2 2 V 2 V 2 '
a) VO ® YW Gn60 ¢ “sin30 d) —Lsinl20
g g g g

36. In which figure R represents the range of the projectile ?

ANAN S
b) 9] \ d)

a)



37.

38.

39.

40.

41.

42,

43.

44.

One Watt equals:

@ J/s by J/s? ¢) 1s* d) s

The magnitude of A xB =0 if the angle between A and B is:

a) 45° b) 90° ¢) 270" @) o°

The magnitude of the vector A =5k Is:

a)0 ®5 ¢ 10 d) 50

The base quantities of the SI units (m, kg, s) respectively are:

a) (force, mass, time) ¢) (mass, speed, time)
(® (length, mass, time) d) (length, weight, time)

The position of a particle is given by: x(t)= 10 + t ? ,the instantaneous acceleration at
t=1sis:

a) 8m/s2 b) 6m/st © 2m/s* d) 4 m/s?

In which figure of the following the normal force on the block of mass m equals Fx = mg

¥4 ¥ F .
a) b) ¢) J:i @ L=

Which figure shows A =—B

7 A/ A//B , A/A

A particle undergoes a displacement Ar = 2i"u3f+6kA JIfr = 31? —4k then:

a) =2 -9/ +10k b) F=2+2k © £=2+10k @ r=-2+6j-10k
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