KING ABDULAZIZ UNIVERSITY
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Summer Term

Second Exam

Student Name: Student Number: Group:

CHOOSE THE CORRECT ANSWER:

1. A Ball is thrown from ground level making an angle of 30° above the horizontal. The ball
speed is 980 m/s. What is the of Range the projectile?
a) 4.3 x10°m b) 8.5 x10° m c) 43 x10°m d) 84.8x10° m

2. Acceleration is defined as:

a) Rate of change of position with time.
b) Distance divided by time.

c) Rate of change of velocity with time.
d) A position of an object.

3. Which of the following is a scalar quantity?
a) Speed b) Velocity ¢) Displacement d) Acceleration
4. A force of 1N is:
a) 1 kg/s b) 1 kg - m/s ¢) 1 kg - m/s’ d) 1 kg - m’/s
5. In which figure of the following the Y- Component of the net forces is Zero :
4N 4N ey A AN
< > < >  ———1— 5 < >
IN 1N
3N 2N 2N
3N 3N y
b
(a) (b) " )
6. A block of mass m is connected to a block of mass M as shown , the normal force on
block m is :
a) Fn=mg-T b) Fx=Mg -T 1 m '
c) Fx =mg d) Fx=Mg M
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10.

11.

12.

13.

14.

15.

In the diagram, if we cut the cord, the acceleration of mass M is :
a) a = zero b)a=-9.8 m/s j’
c)a=4.9 m/s’ d) a =735 m/s’ M

The coefficient of static friction p, = 0.4 between a 5 kg block and horizontal surface.
The maximum horizontal force that can be applied to the block before it slips is:
a) 10N b) 19.6 N c)5.5N d) 87N

A 40-N box rests on a rough horizontal floor. A 12 N horizontal force is then applied to it
but the box does not move. What is the magnitude of the frictional force on the box?
a) 28N b) 52N

¢) 3.3N d) 12N 40N | 12N
f,

The two physical quantities measured in the same units are;
a) velocity and acceleration b) weight and force
c) mass and weight d) force and mass

An 800 N person is standing in an elevator. If the normal force on the person is 600 N,
the person is;

a) atrest b) accelerating upward ¢) accelerating downward

d) moving up at a constant speed

From the diagram; the acceleration of the two blocks is; 100N >
a) 1 m/s’ b) 2 m/s*

10 kg

¢) 30 m/s> d) 50 m/s*

If the position of an object changes from 7, =—2{+3 f to 7, = i—2 f , the displacement is:
a) AF=3i +5j b)AF=—i—5] ¢ AF=-3i -5 d) AF=3i =5

Two masses my=2 kg, my= 4 kg situated on a frictionless horizontal surface are connected
by a string. A force F = 12 N is exerted on m, as shown in fig. The acceleration of the
system 1is

2 2 My 2
a) 4 m/s b) 3 m/s i > F
¢) 2 m/s® d) 1 mss?
The position of a particle is given by 7(t) = 25t1+ 4 t°], the instantaneous acceleration at
t=1sis:
a) (251 + 8} ) m/s’ b) (25% + 8t)) m/s’ ¢) 87 m/s’ d) 2 m/s*
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

A box, has mass of 4 kg, is pulled over a frictionless floor with a force of magnitude 40 N
making an angle of 30° above the horizontal. The normal force is:

a)39.2N b) 59.2 N

¢) 192N d) 40N /30v

40N

g

If the net forces applied to a 5.0 kg box is 10 N, then the magnitude of the acceleration of
the box is:
a) 0.50 m/s’ b) 2.0 m/s’ ¢) 2.8 m/s’ d) 10 my/s’

The angle that gives the maximum range for a projectile is:
a) 6=40° b) 6=44° c) 6=90° d) 6=45°

A 400 N steel ball is suspended by a light rope from the ceiling. The tension in the rope
is:
a) 400N b) 800N C) zero d) 200N

Which law says that force is equal to mass times acceleration (F=MA)?
a) Newton’s first law of motion b) Newton’s third law of motion
¢) Newton’s second law of motion d) none

A particle's displacement is given by r,= 4t°+2 and ry= 2t°. The velocity components are:
a) v,=8t , v,= 6’ b) v,=-8t , vy= 6t
C) V;=8t+2 , vy= 6t° d) vx=4t , vy=0

As in Newton’s second law, acceleration is always in the direction:
a) of the displacement b) of the final velocity
c) of the initial velocity d) of the net force

From the diagram; the magnitude of the normal force Fy acting on the box
a) Mg b) Mg cos6
¢) Mg sinf d) M g tanf

A car travels east at constant velocity. The net force on the car is;
a) east b) west c) up d) zero

The gravitational force of earth acting on a 1 kg is
a) 89N b) 9.8N c) 980N d) IN

An 80 kg man stands on a scale in an elevator cab, if the cab accelerate upward with 1.2
m/s2, the normal force (Fy) is;
a) 80 N b) 880 N ¢) zero N d) 680 N
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27.

28.

29.

30.

31.

32.

33.

Two forces act on a particle that moves with constant velocity, one of the forces is
F, =3i =5 N, what is the other force?
a) F, =3 -5 b) F, =5 -8 ¢) F,=-3+5] d) F, =-5{ +8]

A 10 N horizontal force pushes a block of weight 50 N to make it move with constant

speed, the value of the coefficient of friction p is;
a) 0.2 b) 0.4 ¢) 0.5 d) 0.10

A man of mass 72 kg stands on a scale in an elevator cab. What does the scale read if the

cab is not moving?
a) 21 N b) 200 N c)705.6 N d)0

The y component of a vector A; (A ) is given by:
a) Atan @ b) A sin 8 c) Acos @ d) Acot @

A ball in projectile motion at the highest point,

a) vy=0 and  v,= constant
b) vy = constant and ve=0
C) vy= constant and  v,= constant
d) vy=0. and v,=0

A girl weighs 489 N on Earth. Her mass is;
a) 489 kg b) 9.8 kg c) O kg d) 50 kg

In Newton’s third law the action and reaction forces are;
a) Both forces are equal and opposite in direction.

b) Both are in the same direction.

¢) The action force is greater than the reaction force.

d) The reaction force is greater than the action force.
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CHOOSE THE CORRECT ANSWER

1. A girl of mass 50 kg standing in a stationary elevator, her welght is:

W= mq

{@]490N b) 550N © 245N d) 392N W= 50%9.8= 490 N

2. Three forces act on a 2 kg object give it an acceleration a =—8i +6 j.if

F =30{ +16; and F,=-12{ +8; the third force is 2f= ma
b = m A

a) F =341 +12] O F=-301-6] 3sing)

wsuﬁ 8) -\~F = 1(‘3”’(’J)

A

\1)1 [7‘3=—34iA—12f d) 1':"3:8{_16f 180+ lq) .\.F - —\bt*\"')

| =34l -123

3. A particle in uniform circular motion of radius r = 2m moved one period. The

distance that the particle travelled in meters is:

L 2W s af
47: by 2t o n d 3 5&"‘“2‘ .
- h‘l‘ wt

D

4. A particle is said to be in uniform circular motion if

its velocity has a constant magnitude
b) its velocity has a constant direction
¢) its velocity is directed towards the center
d) its velocity equals zero

5. 10.3 N is equal to

m? kg*m® k
ia)!lO 3M b) 103" & 122 o 103-i—m
S

e

lOBN - 103 t‘-')/
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6. At the maximum height of a projectile, what of the following is correct?

a) Its velocity is zero ¢) Its x-component velocity is zero
j b)[ Its y-component velocity is zero  d) Its acceleration is zero

Use the following to answer questions 7-9:

#.8-9
In the figure, a cord holds stationary a block of mass m = 8.5 kg on a frictionless
plane that is inclined at an angle 6 =30°-

T= m‘j Siner
= 8.5(9-8) S\n30

7. The tension in the cord T equals:

a) 72.14N b) 833N ¢ 53.14N [@)]41.65N

F, = m9 Cos¥
8. Tﬁe normal Force Fn acting on the block is N = 85(9.8)Co5 30
a) 53.14N b) 41.65N o 833N [d)] 72.14 N = 7244V

=
9. If the cord is cut, the magnitude of the acceleration of the block is Ted

SRRV «,"md: W
a) zero 4.9 m/s2 ¢) 6m/s? d) 4 m/s? - T __3M sing = WMA

Y35 ; N= D sin’:‘b%‘—*‘“"

10. A bag rests on a table, e{érting a downward force on the table. The
reaction to this force is:
» O/
a) The force of Earth on the bag
| b)] The force of the table on the bag
¢) The force of the Earth on the table
d) The force of the bag on Earth
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11. The figure shows a train of four blocks being pulled across a frictionless floor byF o

force F =60N_, what is the magnitude of the system's acceleration? é—
A=

a)|3m/s? b) 6m/s? ¢ 12m/s* d) 20 m/s?
12. The cable in the figure is raising a box of mass M = 250 kg with an upward Fpe-t = A
acceleration of 4 m/s2. The tension T in the cable is —_—
T-m9 = ma
T
T 2 TR iy ey
I a T=m(a49)
M T- 250(4+9.%)
Img

a) 863N b) 1725N lic) 3450@ d) 6900

13. In the figure the net force on the block is:

3N e— [
en [ ] 3N

2N

FanN

a) 1 N-right b) 6N-up| © BN-left d) 4N -down

s\od Suplis 4\, B\ '
14._Ignoring air resistance, the acceleration of any projectile along the x-
direction a, in (SI units) is Ay =0
B N

a) 9.8 m/s? zero ¢) not constant d) less than zero

15. Three forces F =3( —4j , F ,==3i +4j and F,=-6 7 acting on a body, the

value of Fnetx and Fnet,y are:
a =3-3+0 =0
a) Fretx= 6 N and Frety = -8 N r;\e't, x L ) N

b) Fnet,x= -6 N and Fnet,y =8N

l CEanet,x=Oand Frety = -6 N - _6)= - 6 N
d) Fretx= 9 Nand Frety = 16 N Ect/ y - (- 4 *“f’ )
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16. Two forces F. =3i —4] and F ,=-3i +4j acting on a body, from the free

body diagram the vectors that represent "f:l_,and F, are
(4l
z 1

a) F isvector1, F, is vector 3 F, is vector 3, F, is vector 1

c) ~2
b) F isvector 2, F, is vector 4 F is vector 4 , F, is vector 2

Use the following to answer questions 17-20:

A block lies on a floor as shown in the figure
l : F
17. The magnitude of the frictional force on it from the floor when F = 0

b)5N & 20N d) 8N

18. When F pulls the block to the right with an acceleration a_, The coefficient

of Kinetic friction p, is: wet,x = W™ x F - Y A WA
F-F = ma F
= X - - -
F —ma, F, ® ma, ma, — N/(K = oy
a) uk: F. b) lezF_ma C) }lk: F d) uk: © F V\AQ
? , W v A\KFN = F-v*%
2 A=

19. The magnitude of the frictional force on it from the floor when F =8 N Jbut
the block does not move

-8V

s ¥-
a) 0 b)5N c)20N8N e B, &

20. If the maximum static frictional force'1 ﬁ,m= 20N l,the block will move to the

right when F is equal to

\‘a) 21N] b) 15N ¢ 19N d) 12N
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X c’g Sl l
36"
21. A car moves in a circular road of radius r = 7.6 m with a speed 96.6 km/h, \"
the car's acceleration is: v _(g6:6
A= *He
a) 18.4 x 103 km/h? ¢) 20.7 x 103 km/h?
Eﬂ 12.3 x 105 km/h? d) 15.8 x 102 km/h?

22. Two boxes m:=10 kg and m2=15 kg, the gravitational force (Fg) on m2

a) 25N \E)?Z%N © 2450N d) 5N

~
vz=9Lt (+(80))

23. The position vector of a movmgocar in me er jsy 7= 3z 1+ 41‘ +3) , its )

acceleration att = 1 s is: a ;\—:‘ s o=(8 t)"" s 3

o ) - N \ g 83

ia) 5t=18i+8j b) G=8+18] ¢ a=9 +18; d a=9i +8j
-

24. The position of a moving particle is 7 =i S+ ae? 4+t £ ,itsvelocityasa o~
D\t &
function of time is; V=8t ) + | 8
a) v =8] lb) v*é& Faf o v=i+8jek @) v=%]
25. According to Newton's second law, the force and acceleration are:
a) in the opposite direction. ¢) perpendicular to each other.

5‘ b) ! in the same direction. d) scalar quantities.

26. The position of a particle was initially at 7 =5 —6] +2k and later at
7 =-2{ +6] +2k . The particle's displacement vector is:

AF =) 4155 o AF=Ti-12]
b) AF=3i+4] d) AF=3f+12] +4k ",
~ f.\
5L +6) — zK

L & =\"L—'Y"\ ==t :6)"—’-\
= -7 +\%)
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T D
t=10 == 2(10) « 10C10) 430
/ :
= =200 4 \00 %30

= - F0
—_

27. A rabbit runs across a field. The coordinates of the rabbits position as a
function of time are given by: x =—2:*+10r +30, and y =¢* -5t +10 at t =

10 s the position vector 7 is: Y=00)t-500) +10
, A =120 — 50 x\0

a) F=70i —60j ¢) 7F=-60i +70) - £0

b) 7=60i =70; @ |7 =701 +60] s

Use the following to answer questions 28-30: ’ =0

Vox3 30 m/s

A ball rolls horizontally off the top of a building with a speed of 30 m/s. If the ball ¢ 2 3.03
landed on the ground in a time t = 3.03 s t = J’%E_ & o .5_
4
28. The height of the building from the ground is t3-= ™ D> b Qi—- i »
2 =4Sm
45 m b) 148m ¢ 90m d) 22m
29. At what horizontal distance from the rolling point does the projectile strikes
the ground X-X,= Vo; t
2 9.9m p|909m © 0.9m & 99m a o‘.;':f)
s5mo=°

30. What is the magnitude of the vertical component of its velocity as it strikes t
the ground Vy = N, S o -9
Vo, = 0«98 (3-05)
a) 29m/s b) 0.31m/s ¢ 3.2 m/s \d){29.7 m/s \V7\= 29,7 W\/S

31. A block of mass M is connected to a block of mass m as shown. The normal
a =

force on block M is: FN—_-, Mj A ,)
v

Mg L
FN=Mg b) n=Mg-T © Fn=mg-T d) Fn=mg
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3 = h-N =wl-a-lo)ﬁ

QV, tt_t\ 2-

32. A particle moves from 7, =(~10m)k to 7 = (24m)i in 2 s. Its average
I o ——a
velocity is:

a) Vi, :(24ﬂ){+(10ﬂ]/€ O Vi =(—1oﬁ){+(24ﬂ]1€
N S

@sz (12-’”—){ +(5ﬂ)1€ d) v‘wg=(—5’—"-)i‘+(12ﬂ]1€
§ A}

33. A force F is applied to an object of massEm1= 45 kg produces an acceleration ok 2 \
m/s2. The same force is applied to a second object of mas!

@produces an
acceleration of 1.5 m/s?. The value of mz is Ty

T =
— ™M O
a) 45kg@60kg o) 30keg d) 67ke m‘_d\ By

4582 = PR N
ys R t

Z2 —

M,= T\s
— 40¥3
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King Abdulaziz University
Faculty of Sciences
Physics Department

First Term
1432-1433 H

Date: 10/ 1/ 1433H
Second Exam - Phys 110 ate

Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. A girl of mass 50 kg standing in a stationary elevator, her weight is:

a) 490N b) 550N ¢) 245N d) 392N

2. Three forces act on a 2 kg object give it an acceleration @ =—8i +6] . if
F, =30 +16 and F,=-12/ +8; the third force is

a) F,=34i +12] ¢) F,=-30i -6/
b) F,=-34 —12; d) F,=8 -16j

3. A particle in uniform circular motion of radius r = 2m moved one period. The
distance that the particle travelled in meters is:

a) dr b) 2. oo & d) 3x

4. A particle is said to be in uniform circular motion if

a) its velocity has a constant magnitude

b) its velocity has a constant direction

¢) its velocity is directed towards the center
d) its velocity equals zero

5. 10.3 N is equal to

2 2 2
b) 10358 o) 103587 gy 103

N N S S

a) 10.3 kg.m

kg.m
2
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6.

At the maximum height of a projectile, what of the following is correct?

a) Its velocity is zero ¢) Its x-component velocity is zero
b) Its y-component velocity is zero  d) Its acceleration is zero

Use the following to answer questions 7-9:

In the figure, a cord holds stationary a block of mass m = 8.5 kg on a frictionless
plane that is inclined at an angle ¢=300-

7.

10.

The tension in the cord T equals:

a) 72.14N b) 833N ¢) 53.14N d) 41.65N

. The normal Force Fn acting on the block is

a) 53.14N b) 41.65N ¢) 833N d) 72.14N

If the cord is cut, the magnitude of the acceleration of the block is
a) zero b) 49 m/s? ¢) 6 m/s? d) 4 m/s?
A bag rests on a table, exerting a downward force on the table. The

reaction to this force is:

a) The force of Earth on the bag

b) The force of the table on the bag
¢) The force of the Earth on the table
d) The force of the bag on Earth
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11. The figure shows a train of four blocks being pulled across a frictionless floor by
force F =60N , what is the magnitude of the system's acceleration?

Cord 1 Cord 2 Cord 3 Cord 4 i
10 kg 3 kg 5 kg zkg —

a) 3m/s? b) 6m/s? ¢) 12m/s? d) 20 m/s?

12. The cable in the figure is raising a box of mass M = 250 kg with an upward
acceleration of 4 m/s2. The tension T in the cable is

E

a) 863 N b) 1725N ¢) 3450 N d) 6900

M

13. In the figure the net force on the block is:

&M

6N 3N
ZN
aN

14. Ignoring air resistance, the acceleration of any projectile along the x-
direction a_ in (SI units) is

a) 1 N-right b) 6N-up ¢) 3N-left d) 4 N-down

a) 9.8 m/s? b) zero c¢) not constant d) less than zero

15. Three forces F, =3 —4; , F ,=-3i +4] and F, =—6; acting on a body, the
value of Fnetx and Fhet,y are:
a) Fnet,x= 6 N and Fnet,y = '8 N
b) Fnet,x= -6 N and Fnet,y =8N

c) Fnet,x= 0 and Fnet,y =-6N
d) Fnet,x= 9N and Fnet,y =16 N
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16.

Two forces F =3 —4j and F ,=-3i +4; acting on a body, from the free
body diagram the vectors that represent F, and F, are

2 1

3 4
a) F isvector 1, F, is vector 3 ¢) F isvector 3, F, is vector 1
b) F isvector 2, F, is vector 4 d) F isvector 4, F, is vector 2

Use the following to answer questions 17-20:

A block lies on a floor as shown in the figure

17.

18.

19.

20.

-

The magnitude of the frictional force on it from the floor when F = 0

a)0 b)5N ¢) 20N d) 8N

When F pulls the block to the right with an acceleration a, , The coefficient
of Kinetic friction y, is:

F —ma F ma ma. —F
a) = F ~ b)) = F—:w ©) 4 = F = d) oy o= ;,
N X N N

The magnitude of the frictional force on it from the floor when F = 8 N ,but
the block does not move

a)0 b)5N ¢) 20N d) 8N

If the maximum static frictional force fsmax= 20 N ,the block will move to the
right when F is equal to

a) 21N b) 15N ¢) 19N d) 12N

sample A Page 4



21.

22,

23.

24.

25.

26.

A car moves in a circular road of radius r = 7.6 m with a speed 96.6 km/h,
the car's acceleration is:

a) 18.4 x 10° km/h? ¢) 20.7 x 10° km/h?
b) 12.3 x 10° km/h? d) 15.8 x 10? km/h?

Two boxes m1=10 kg and m2=15 kg, the gravitational force (Fg) on mz

IS

a) 25N b) 245N ¢) 2450N d) 5N

The position vector of a moving car in meters is: 7 =(3*)i +(4t>+3)j , its
accelerationatt =1sis:

a) =18 +8] b) =8 +18] ¢ =9/ +18; d) @=9 +8;

The position of a moving particle is r =i +41° f+t k| its velocity as a
function of time is;

A

a) V=8 b)v=8j+k ¢ v=i+8 j+k d)v=8]

According to Newton's second law, the force and acceleration are:

a) in the opposite direction. ¢) perpendicular to each other.
b) in the same direction. d) scalar quantities.

The position of a particle was initially at 7 =5; —6; +2k and later at
F=-2i +6j +2k . The particle's displacement vector is:

a) AF=-T7i +12] ¢ AF=7i-12]
b) AF=3i +4) d) AF=3i +12] +4k
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27.

A rabbit runs across a field. The coordinates of the rabbits position as a
function of time are given by: x =-2t>+10t +30,and y =¢*-5:+10 att =

10 s the position vector 7 is:

a) rF= 7()f_6of ¢ r= —60iA+70f
b) 7=60{ -70] d) 7=-700 +60]

Use the following to answer questions 28-30:

A ball rolls horizontally off the top of a building with a speed of 30 m/s. If the ball
landed on the ground in atime t=3.03 s

28.

29.

30.

31.

The height of the building from the ground is

a)45m b) 148m ¢) 90m d) 22m

At what horizontal distance from the rolling point does the projectile strikes
the ground

a) 999m b)909m ¢)09m d) 9m

What is the magnitude of the vertical component of its velocity as it strikes
the ground

a) 29m/s b) 0.31 m/s ¢) 3.2m/s d) 29.7 m/s

A block of mass M is connected to a block of mass m as shown. The normal

force on block M is:
Ew )
|¢

m

a) fn=Mg b)Fn=Mg-T ¢ Fn=mg-T d) Fn=mg
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32. A particle moves from 7 =(~10m)k to 7,=(24m)i in2s. Its average
velocity is:

a) v,, :(24ﬂj5+(10ﬁj1€ 0 V,, :(_10ﬂj{+(z4ﬁj,g
N s s s

b) Vi, =(12ﬂy+(5ﬂj/€ d v,, :(—SEJiA+(122jkA
N S s s

33. Aforce F is applied to an object of mass mi= 45 kg produces an acceleration of 2
m/s2. The same force is applied to a second object of mass m2 produces an
acceleration of 1.5 m/s2. The value of mz is

a) 45kg b) 60kg ¢) 30kg d) 67kg
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[ AIEE /55l s Ml sl Lh
143,90, \..AI\ M,.j--llop\,ﬁ\s\_j Bl gl sl |y
»1431/6/4

] gl 23 ST

Q1-1. If the position of an object changes from 7, =—2{+3 f tor, = i-2 jA , the displacement is:
A) AF=3{+5] B)AF=—-1—5] C)AF=-3i-5j D) AF=3i -5
Q2-A projectile is launched at an angle of 30° to the horizontal with a speed of 100 m/s. The

maximum height of the projectile is :
A) 100m B) 127.55 m C) 250 m D) 44.0 m

Q3- Referring to Q2, the range of the projectile is:
A) 88.37 m B) 383 m C)8.8 m D) 883.69 m

Q4- Referring to Q2, its time of flight is:
A)10.2 s B)25.2s C)6.04 s D)5.02s

Q5. A man throws a stone horizontally off a cliff that is 40 m above the sea level. If the velocity of
the stone is 30 m/s, the time it takes to hit the sea level is:
A)3.49s B)4s C)2.85s D)6s

Q6- An object was fired with an angle 30° with the horizontal with a speed of 80 m/s . The vertical
component of the velocity is:
A) 40 m/s B) 4.0 m/s C) 15 m/s D) 35 m/s

Q7- An object is in equilibrium, the acceleration of the object is:
A) 9.8 m/s” B)-9.8 m/s’ C)Zero D) Constant

Q8- If a body sliding down on an incline smooth plane. The force causing the body to slide is:
A) mg sin 0 B) mg cos 0 C) mg tan 0 D) mg

Q9- An object weighing 600 N is pulled up a frictionless inclined plan of an angle of 30°at a
constant velocity. The force causing the motion is:
A) 200N B) 245N C) 520N D) 300 N

Q10- A body moves in a circular orbit with constant velocity. Its acceleration is:
A) zero B) in the direction of the tangent
C) toward the center D) outward, of the center

Q11- A car travels in a circular track of 200 m in circumference at a constant velocity of 18 m/s .
The radial acceleration of the car is:
A) 8.37 m/s® B) 12.8 m/s* C) 7.31 m/s* D) 10.2 m/s*

Q.12 In figure(1) a block of mass m =1 kg hangs from the ceiling by means of two cords. The
angle between each cord and the ceiling is 60°. The tension in the right cord is:
A)56.6 N B) 28.65 N C)20.63 N D)5.66N




A
A) 3.26 B) 1.25 C) 1.09 D) 19

Q14- A force of 50 N pulls a 5 kg crate up an inclined rough surface with angle30°. If the
coefficient of friction py = 0.5, the acceleration of the crate is:
A) 0.6 m/s’ B) 1.2 m/s* C) 0.86 m/s* D) 1.39 m/s*

Q15- An object weighing 24 N is placed on a 30° slope as shown in figure (3). The normal force is:
A)20.78 N B) 17.02N C)23.02 N D)24.78 N

Q16- Referring to Q15, the force preventing the object from moving is:
A) 838 N B) 12N C) 10N D) Zero

Q17- Weight of 50 N is supported by a rod and a cable as shown in figure (4). The tension (T}) is:
A) 4577 N B) 138.59 N C)77.78 N D) 87.77TN

Q18- The coefficient of static friction p; of inclined plane depends on:
A)angle B) mass C)velocity D) acceleration

Q19- A projectile is fired with a velocity of 80 m/s at an angle of 0 to the horizontal. If the vertical
component of the initial velocity was 60 m/s, the angle 0 is:
A) 48.6° B) 54.5° 0)3223° D)20°

Q20- A bullet is fired horizontally from the roof of a building with a velocity of 850 m/s. Its height
in3.0 s is:
A) 294 m B)-44.1m C) -100 m D) 19.60 m

Q21- Referring to Q21, If the building is 100 m height, the time for the bullet to reach the ground is:
A)3.13s B)81.32s C)4.52s D)20.41s

Q22- A ball kicked with a velocity of 15 m/s and with an angle of 6 from the horizontal. The
maximum range is:
A) 25.85 m B) 40.82m C)50.20 m D) 22.96 m

Q23- A man weighing 800 N is standing in an elevator moving with a constant velocity. The force
exerted by the man on the floor of the elevator is:
A) lessthan80 N  B) 800 N C)between 80 and 800 N D) more than 800 N

Q24- A 25 kg box is pushed across a frictionless horizontal floor with a force of 30 N, directed 20°
below the horizontal. The acceleration of the box is:
A) 1.13 m/s® B)I .5 m/s® C) 2.82 m/s* D) 0.75 m/s”

Q25- Referring to Q24, the normal force acting on the ground by the box is:
A)108.26 N B)25 N C)255.26 N D) 125N

Q26- A car moves in a circular road of radius 120 m. If p= 0.5, then the maximum speed of the car
without sliding is:
A)24.25 m/s B) 22.1m/s C)19.79 m/s D) 17.15 m/s

Q27- A car of mass 1050 kg is traveling at 72 km/h on a curved road with radius of 60 m. The force
of friction needed to prevent the car from sliding is:
A) 6800 N B)5124.1 N C) 7000 N D) 6600 N



A

Q28- A block of mass 80 kg is moving along a rough horizontal surface with a coefficient of kinetic
friction equal 0.2. If its initial speed is14 m/s, the block will stop after covering a distance:
A)5739m B) 50.0 m C) 106.3 m D) 3333 m

Q29- Two masses my=2 kg, m, = 4 kg situated on a frictionless horizontal surface are connected by

a string. A force F = 12 N is exerted on my as shown in fig. (5). The acceleration of the system is
A) 4 m/s” B) 3 m/s* C) 2 m/s? D) 1 m/s?

Q 30- A 25 kg block moves with an initial velocity of 25 m/s on a frictionless surface. The block

came to rest by the effect of an external force F=-235i N. The distance the block moved is:

A)761m B) 266.66 m C)33.24 m D) 14.6 m
60° 60° }/‘ T ﬂ
. @®
Fig (1) my mz Fie. ) Fig. (4)
Fig. 2
S T
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1- In the projectile motion, the y-component of the velocity at the maximum height is:

(a)Zero (b) constant (c) the maximum value (d) Negative
2- In the projectile motion, the x-component of the velocity is:
(@ v, sin@ (b) —v, sind (©) v, cosb (d) —v, tan@
3- In the projectile motion, the angle for the maximum range is:
(@)90° (b) 75° (c) 180’ (d) 45°
4- In the projectile motion, the maximum range is:
2 2 2
% (%
@ 2 (cos20) by 2 ) 22 @) 22 (cos
8 4 8

5-A body move with a velocity & = 27 — 3 } m/ s and acceleration @ = 21 + } m/ s* The velocity after 2s (in SI unit) is:
@0 =6i-] (b) 0 =60+ ] (©) 0=—6i—] d) D =+60+ ]

6-A ball is thrown with a velocity of 15 m/s at an angle of 30°. The y-component of the velocity is :
()30 m/s (b) 7.5 m/s (©)15 m/s (d) 13m/s

7- In question (6), the x-component of the velocity is:
(230 m/s (b) 7.5 m/s (©)15 m/s (d) 13m/s

8- In question (6), the maximum height is :
(2)2870m (b)287m (©)2.87 m (d)28.7m

9- In question (6), the range is:
(a) 19.88 m (b)198.8 m (c) 1988 m (d) 1.988 m

10- In question (6), the time of flight is:
(2)0.015 s (b)0.15 s (©15s (d15s

11- A boy hold arope of 30 cm long, from one end and the other end a stone, he rotate the stone in a horizontal circle with speed of
3 m/s. The acceleration of the stone is:

(a) 0.03 m/s” (b) 30 m/s” (©)3.0 m/s” (d) 300 /s’
12- A man stand on the ground level, if his mass is 80 kg, his weight is:
(a) 7.84 N (b)784 N () 784N (d)7840 N

13- A body of mass m, is hung by the ropes, at equilibrium, as shown in the figure.
The value of mass is:
(a) 950 kg (b) 0.97 kg () 9.5kg (d) 95 kg

14- The force needed to keep the mass (m=20 kg) at rest , as shown in the figure, the force is:
() 98 N (b)980 N (©)9.8N (d)0.98 N

6 =30

15- In question (14), the normal force on the body is:
(a) .69 N (b) 10.0N (©) 1697 N (d) 169.7N

16- From the figure m;=20kg and m, =10 kg. The force acting to accelerate the two
bodies by 2 m/s’, the force is:
(a) 60 N (b) 6.0N (©)600 N (d)0.06 N

17- A racing car of mass 600 kg moves is decelerated by 4.5 m/s”using the brakes, the frictional force is:
(1) 225N (b)0.225 N (©)2700 N (d)2.25N




18- In the figure shown, if m;=5kg and the system move with acceleration m
of 2 m/s” and the tension in the rope was 10 N. The value of m, is: T
()2.5kg (b)1.28 kg (©)8.0 kg (d)50 kg

19- In question (18), the normal force on the m, is:

() 0.49 N (b) 490 N ) 49N (d) 49N

20- A block of mass 10 kg, was pulled by a force 30 N, the block was going with
a constant speed (as shown in the figure) on a rough surface. The friction force is: 0
(225.98 N (b)259.8 N (c) 2.598 N (d) 0.2598N ' .

21- A space satellite moves in a circular orbit around the earth, at altitude of 530 km and with speed of 8.2 km/s. The acceleration
of the satellite is: ( the earth radius 6.37x10°m)
(a) 0.974 m/s’ (b)3 m/s?

(©)9.74 nvs® (d)5.5 m/s”

22- In the figure shown two bodies are hung by a rope over a frictionless pulley.
If m;=3 kg and mp= 1.5 kg. the acceleration of the two bodes is:

(a) 2.7 m/s* (b) 0.327 my/s’ (c) 7.27 m/s? (d)3.27 m/s* ]

my m;
23- Two boxes m;=10 kg and m,=15 kg, the gravitational force on my is
()25 N (b)245 N (c)2450 N (5N
24- In question 23, the gravitational force on my is:
(a)0.98 N (b)9.8 N (©)980N (d)98 N

25- A man of mass 80 kg stand on elevator, if the elevator is going upward with acceleration of 2 m/s’, the apparent weight of the
man is:

(1944 N (b)80 N ()44 N (d)9.8 N

26- In question (25), if the elevator is going with constant velocity 5 m/s, the weight of the man is:
(a) 8ON (b)7.84 N (©)784 N (d)78.4 N

27- A box stands on rough incline plane of 30°, when just about to move, the static coefficient of friction is:
(a) 1.00 (b)5.8 (c) Zero (c) 0.58

28- A box stands on rough incline plane of 6, the box is moving with a constant velocity, the frictional force is:
(a) mg sin O (b) mg tan 0 (c) mg cos 6 (d) mg

29- A box of mass 5 kg is sliding down with a constant velocity on a rough incline surface at an angle 20° with the horizontal. The
kinetic friction coefficient is:
(@ 0.1 (b) 2.6

(©)0.36 (d) 1.00

30- A car was going in a circular road with a radius of 50m with constant velocity of 25 m/s, the static friction coefficient is:

(a) 0.816 (b) 0.1 (c) 1.00 (d) 1.27
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1- In the projectile motion, the y-component of the velocity at the maximum height is:

(a)Zero (b) constant (c) the maximum value (d) Negative
2- In the projectile motion, the x-component of the velocity is:
(@ v, sin@ (b) —v, sind (¢) v, cosb (d) —v, tan@
3- In the projectile motion, the angle for the maximum range is:
(@90 (b) 75° (c) 180° (d) 45°
4- In the projectile motion, the maximum range is:
2 2 2
% (Y
@ 22 (cos26) (b) — () - (d) 22 (cos6
8 8 8

5-A body move with a velocity & = 27 — 3 } m/ s and acceleration @ = 21 + } m/ s* The velocity after 2s (in SI unit) is:
@0 =60 ] (b) 5 =60+ ] © b =—6i~] @) 5 =+61 + ]

6-A ball is thrown with a velocity of 15 m/s at an angle of 30°. The y-component of the velocity is :
()30 m/s (b) 7.5 m/s (©)15 m/s (d) 13m/s

7- In question (6), the x-component of the velocity is:
()30 m/s (b) 7.5 m/s (©)15 m/s (d) 13m/s

8- In question (6), the maximum height is :
(2)2870m (b)287m (©)2.87 m (d)28.7m

9- In question (6), the range is:
(a) 19.88 m ()198.8 m (c) 1988 m (d) 1.988 m

10- In question (6), the time of flight is:
(2)0.015 s (b)0.15 s (c)15s (d15s

11- A boy hold arope of 30 cm long, from one end and the other end a stone, he rotate the stone in a horizontal circle with speed of
3 m/s. The acceleration of the stone is:

(a) 0.03 m/s” (b) 30 m/s” (©)3.0 m/s” (d) 300 /s’
12- A man stand on the ground level, if his mass is 80 kg, his weight is:
(a) 7.84 N (b)784 N () 784N (d)7840 N

13- A body of mass m, is hung by the ropes, at equilibrium, as shown in the figure.
The value of mass is:
(a) 950 kg (b) 0.97 kg (©)9.5kg (d) 95 kg

14- The force needed to keep the mass (m=20 kg) at rest , as shown in the figure, the force is:
(a) 98 N (b)980 N (9.8 N (d)0.98 N

6 =30

15- In question (14), the normal force on the body is:
(a) .69 N (b) 10.0N (©) 1697 N (d) 169.7N

16- From the figure m;=20kg and m, =10 kg. The force acting to accelerate the two
bodies by 2 m/s’, the force is:
(a) 60 N (b) 6.0N (©)600 N (d)0.06 N

17- A racing car of mass 600 kg moves is decelerated by 4.5 m/s”using the brakes, the frictional force is:
(1) 225N (b)0.225 N (¢)2700 N (d)2.25N




18- In the figure shown, if m;=5kg and the system move with acceleration m
of 2 m/s” and the tension in the rope was 10 N. The value of m, is: T
()2.5kg (b)1.28 kg (©)8.0 kg (d)50 kg

19- In question (18), the normal force on the m, is:

(a) 049N (b) 4990 N (©49N (d)49N

20- A block of mass 10 kg, was pulled by a force 30 N, the block was going with
a constant speed (as shown in the figure) on a rough surface. The friction force is: 0
(a) 25.98 N (b)259.8 N (c) 2.598 N (d) 0.2598N ' .

21- A space satellite moves in a circular orbit around the earth, at altitude of 530 km and with speed of 8.2 km/s. The acceleration
of the satellite is: ( the earth radius 6.37x10°m)
(a) 0.974 m/s” (b)3 m/s?

(©)9.74 nvs® (d)5.5 m/s”

22- In the figure shown two bodies are hung by a rope over a frictionless pulley.
If m;=3 kg and mp= 1.5 kg. the acceleration of the two bodes is:

(a) 2.7 m/s* (b) 0.327 my/s’ (c) 7.27 m/s? (d)3.27 m/s*

1’nlI:I m;

23- In the figure, two boxes m;=10 kg and m,=15 kg, the gravitational force on m, is

(@25 N (b)245 N (c)2450 N (5N
24- In question 23, the gravitational force on my is:
(a)0.98 N (b)9.8 N (©)98 0N ()98 N

25- A man of mass 80 kg stand on elevator, if the elevator is going upward with acceleration of 2 m/s’, the apparent weight of the
man is:

(1944 N (b)80 N ()44 N (d)9.8 N

26- In question (25), if the elevator is going with constant velocity 5 m/s, the weight of the man is:
(a) 8ON (b)7.84 N (©)784 N (d)78.4 N

27- A box stands on rough incline plane of 30°, when just about to move, the static coefficient of friction is:
(a) 1.00 (b)5.8 (c) Zero (d) 0.58

28- A box stands on rough incline plane of 6, the box is moving with a constant velocity, the frictional force is:
(a) mg sin O (b) mg tan 0 (c) mg cos 0 (d) mg

29- A box of mass 5 kg is sliding down with a constant velocity on a rough incline surface at an angle 20° with the horizontal. The
kinetic friction coefficient is:
(@ 0.1 (b) 2.6

(©)0.36 (d) 1.00

30- A car was going in a circular road with a radius of 50m with constant velocity of 25 m/s, the static friction coefficient is:

(2) 0.816 (b) 1.27 (© 1.00 (d) 1.27
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Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. In the projectile motion ,the vertical component of the velocity at any time in the y-direction is
equal to

A) vy=Vosin@ +gt B) vy=VvesinB-gt C) vy =Vo(cosB)t D) vy=V,(sind)t

2. Two forces, have magnitudes 5 N and 10 N, are applied to an object moving along an
x —axis. In which figure of the following the magnitude of the acceleration of the object is

the least ?
5N T
SN 10N 10N
— — R
A) 0
EN SN
Ton - 5 10N

B) D)

3. In the figure, a car moves at constant speed around the circle path in a horizontal xy plane,
with the center at the origin. When it is at point A its coordinates are x=0, y=3m and its

A

velocity is (6 m/s) i . When it is at point B its velocity and acceleration are:
A

A) V=44 and a=+12{, respectively C) ¥=+67 and a=+12{, respectively
B) V¥=+6iand d=—127, respectively D) V¥=—67 and a=+12, respectively

Sample B Page 1



10.

11.

12.

A projectile is fired from the ground level with an initial velocity 283 m/s with an angle of 60°
with the horizontal. The maximum height the projectile reached

A) 22459 m B) 1598.6m C) 3064.6m D) 8957.4m

A 12 kg object is moving with a net force of 7 N north on it. The object having an
acceleration of:

A) 1.71 m/s?south B) 0.58 m/s? south C) 0.58 m/s? north D) 1.71 m/s? north

When a person is standing on a scale in an elevator, the scale reads higher than the normal
weight of the person if the elevator is :

A) accelerating downward C) stationary
B) moving up with constant velocity. D) accelerating upward

The coefficient of static friction between a 5 kg block and horizontal surface is 0.4. The
maximum horizontal force that can be applied to the block before it slips ( d-TJ-"é) is:

A) 458N B) 254N C) 103N D) 196N

Two objects having masses of 1Kg and 2Kg moving around a circle of radius r = 1 m and
with v =1 m/s. Their accelerations are related by:

A) &=2 B) a,=a, C) a,=a,=0 D) 4

1
a, a, 2

A 0.15 kg particle moves along an x —axis with acceleration a(t) =8—18¢with a in m/s?
and tin seconds. The net force in Newtons acting on the particle at t = 3.40s is

A) -5217 B) -7.98i ©) 852 D) 12.41

The coefficient of static friction (4 ):

N

A) isin the direction of motion C) is dimensionless
B) has a magnitude of exactly 1 D) s in the direction of the normal force

Two forces F, =7i—5j and F,=-3i+4 ] acting on a body that can move over frictionless
floor, the magnitude of the net force is :

A) 10N B) 714N C) 412N D) 132N

The force that always perpendicular to the surface is called

A) Friction B) Normal force C) Tension D) Gravitational force
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13. The horizontal range is the horizontal distance the projectile has traveled when it returns to

A) its initial height B) the origin C) the start point D) its maximum height

Use the following to answer questions 14-15:

In the figure, a block of mass m = 25 kg is sliding down on a frictionless plane inclined at 6 =
60°

14. The normal force (FN) on the block is:
A) mgcosé B) mg C) mgsind D) ma

15. The magnitude of the force that causes the block sliding down is
A) 150N B) 90.44N C) 311N D) 212.17 N

Use the following to answer questions 16-17:

The coordinates of a particle's position vector as a function of time are given by x=5¢"+16,
and y=—1+5, with x and y in meters and ¢ in seconds:

16. The velocity as a function of time is:

A) ti+61t] B 10ti—-3")] € 10i—6¢] D) S5ti—6]

17. The position vector 7 at t=2 s is

A)15{ =57 B)8li+3] € 26i -7 D)36i-3]

18. An objects move at a constant speed of 5 m/s on a circular path of radius 10 m. The period
in seconds is:

A7 B 37 C 4x D) 20

19. A man of mass 75 kg stand on an elevator, if the elevator is going downward with
acceleration of 1.7 m/s?, the normal force on the man from the elevator is:

A) 607.5N B) 3239N C) 523.4N D) 700.5N
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20.

21.

22.

23.

24.

25.

26.

The position vector for an airplane initially is 7 =5i — 6 ]+ 2k and then 10s later is

F=-2{ +8j- 2k, all in meters, its average velocity (7, ) in unit vector notation is

A) —-077i+147-04k C) -03i-147+06k
B) —5i+24)+04k D) 47i-147+09%

From the figure, the acceleration of the block of mass 3 kg moving along an x —axis on a
frictionless table is:

F=8N

620

A) 1.75m/s> B) 3m/s®> C) 245 m/s> D) -2.3m/s?
A ball is shot at an angle of 25° above the horizontal with an initial speed of vy . If the range
it reaches is 140 m, what its initial speed?

A) 40m/s B) 80m/s C) 42.3 m/s D) 20 m/s

A car goes from 0, =2i+4] to D, :3f+9} in 5 s. The average acceleration of the car

=i—-6] D) d, =02i+]

8

A d, =i—-j B) d, =3 0 a,

avg 8

A 980 kg car is traveling at constant speed 28 m/s around circular track of radius R = 230 m.
The magnitude of the frictional force on the car is

A) 62416 N B) 33405N C) 4141.5N D) 1245.7 N
A bomb (3‘-'*:“3":") is fired from a cannon and has initial horizontal and vertical components of
velocity equal to 23 m/s and 54 m/s, respectively .The angle the bomb fired with the

horizontal is

A) 85° B) 49° C) 33° D) 67°

A particle is projected with an initial velocity v, =5.0i+4.0j in meters per second. The
horizontal component of its velocity at the maximum height is:

A)5m/s B) 7m/s C) 12m/s D) 2m/s

Sample B Page 4



Use the following to answer questions 27-29:

A block of mass m =5 kg is hanging by two ropes as shown in the figure:

T; V
30° 459

27. The free body diagram representing the forces on mis:

A) ) o D) Fo
28. The magnitude of weight (W) in Newtons is equal to:
A) -49N B) 98N C) 499N D) -9.8N
29. From the figure, Fnetx On the block is:
A) Ti1c0s45-Tz2c0830 =ma, C) -Ticos 30+ T2cos45=0
B) Ticos 30— T2cos45=ma, D) Ticos45-T.c0s30=0

30. In the figure, two blocks slide over a frictionless surface along an x —axis with an
acceleration equals 2 m/s2. The force F' on block A from block B is:

B

A

60N S5k 25k
g g

A) 40N B) 50N C) 60N D) 57N

31. A horizontal force of 4N pushes a block of weight 10N to make it move with constant
velocity, the value of the coefficient of kinetic friction () is :

AN
—

A) 06 B) 04 C) 08 D) 0.3
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Use the following to answer questions 32-33:

The figure shows a train of four blocks being pulled across a frictionless floor by force F , with an
acceleration equal to 3 m/s?

Cord 1 Cord 2 Cord 3 Cord 4 -
10 kg 3kg 5kg 2kg  [r— F

32. The magnitude of force F on the four blocks is

A) 20N B) 60N C) 30N D) 40N

33. The total mass accelerated to the right by Cord 3 is

A) 20kg B) 13kg C) 18 kg D) 10 kg
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Answer Key
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Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. A 980 kg car is traveling at constant speed 28 m/s around circular track of radius R = 230 m.
The magnitude of the frictional force on the car is

A) 41415N B) 62416 N C) 3340.5N D) 1245.7 N

2. A particle is projected with an initial velocity v, =5.0i+4.0j in meters per second. The
horizontal component of its velocity at the maximum height is:

A)2m/s B) 7m/s C) 5m/s D) 12m/s

3. The force that always perpendicular to the surface is called

A) Normal force B) Gravitational force C) Tension D) Friction
4. The coefficient of static friction between a 5 kg block and horizontal surface is 0.4. The
maximum horizontal force that can be applied to the block before it slips ( d-TJ-"é) is:

A) 254N B) 10.3N C) 458N D) 196N

5. A ball is shot at an angle of 25° above the horizontal with an initial speed of vo . If the range
it reaches is 140 m, what its initial speed?

A) 40m/s B) 80m/s C) 42.3 m/s D) 20 m/s

Use the following to answer questions 6-7:

The figure shows a train of four blocks being pulled across a frictionless floor by force F , with an
acceleration equal to 3 m/s?

Cord 1 Cord 2 Cord 3 Cord 4 -
10kg 3kg 5kg 2kg  [r— F
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6. The total mass accelerated to the right by Cord 3 is

A) 20kg B) 18kg C) 10kg D) 13 kg

7. The magnitude of force F on the four blocks is

A) 60N B) 40N C) 30N D) 20N

8. In the projectile motion ,the vertical component of the velocity at any time in the y-direction is
equal to

A) vy=Vosin@ +gt B) vy=VvesinB-gt C) vy =Vo(cosB)t D) vy=V,(sind)t

9. The coefficient of static friction (4 ):

N

A) s in the direction of the normal force C) is dimensionless
B) isin the direction of motion D) has a magnitude of exactly 1

Use the following to answer questions 10-11:
The coordinates of a particle's position vector as a function of time are given by x=5¢*+16,
and y=—1’+5, with x and y in meters and ¢ in seconds:

10. The position vector 7 at t=2 s is

A) 81i +3] B)36i -3] C© 26i—-7] D)15i -5

11. The velocity as a function of time is:

A) ti+6t] B 10ti—-3)] ©10i-67] D)5ti—6]

Use the following to answer questions 12-13:

In the figure, a block of mass m = 25 kg is sliding down on a frictionless plane inclined at 6 =
60°

12. The normal force (FN) on the block is:

A) mgcosé B) mg C) mgsind D) ma
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13.

14.

15.

16.

17.

18.

19.

The magnitude of the force that causes the block sliding down is
A) 311N B) 90.44N C) 212.177N D) 150 N
Two forces, have magnitudes 5 N and 10 N, are applied to an object moving along an

x —axis. In which figure of the following the magnitude of the acceleration of the object is
the least ?

SN SN
— 10 N Ton »
A) ()]
5N T
10N SN 10N
L — -
B) D)

A car goes from 0, =27+ 4} to D, :3f+9} in 5 s. The average acceleration of the car

=i—-6] D) d, =02i+]

8

A d, =i—-j B) d, =31 0 a,

avg 8

A projectile is fired from the ground level with an initial velocity 283 m/s with an angle of 60°
with the horizontal. The maximum height the projectile reached

A) 8957.4m B) 22459 m C) 3064.6m D) 1598.6 m

A man of mass 75 kg stand on an elevator, if the elevator is going downward with
acceleration of 1.7 m/s?, the normal force on the man from the elevator is:

A) 5234 N B) 3239N C) 7005N D) 607.5N
A bomb (3‘-'*:“3":") is fired from a cannon and has initial horizontal and vertical components of
velocity equal to 23 m/s and 54 m/s, respectively .The angle the bomb fired with the

horizontal is

A) 67° B) 49° C) 85° D) 33°

A 12 kg object is moving with a net force of 7 N north on it. The object having an
acceleration of:

A) 0.58 m/s? north B) 1.71 m/s?south C) 0.58 m/s? south D) 1.71 m/s? north
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20.

21.

22.

23.

24.

In the figure, two blocks slide over a frictionless surface along an x —axis with an
acceleration equals 2 m/s2. The force F' on block A from block B is:

B

A

60N S5k 25k
g g

A) 40N B) 50N C) 60N D) 57N

In the figure, a car moves at constant speed around the circle path in a horizontal xy plane,
with the center at the origin. When it is at point A its coordinates are x=0, y=3m and its

A

velocity is (6 m/s) i . When it is at point B its velocity and acceleration are:
A

A) V=+67 and d=+121, respectively C) V=+4] and d=+127, respectively
B) V=—6 and d=+12 ], respectively D) V=+6iand d=—121, respectively

The horizontal range is the horizontal distance the projectile has traveled when it returns to

A) its initial height B) the origin C) the start point D) its maximum height

Two forces 171 =7i-5] and 1’72 =-3i+4 ] acting on a body that can move over frictionless
floor, the magnitude of the net force is :

A) 412N B) 10N C) 7.14N D) 132N

From the figure, the acceleration of the block of mass 3 kg moving along an x —axis on a
frictionless table is:

F=8N

620

A) 1.75m/s?> B) 245m/s? C) -2.3m/s> D) 3m/s?
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Use the following to answer questions 25-27:

A block of mass m =5 kg is hanging by two ropes as shown in the figure:

25.

26.

27.

28.

29.

T; V
30° 459

The magnitude of weight (W) in Newtons is equal to:

A) 49N B) -49N C) 98N D) -98N

From the figure, Fnet,x On the block is:

A) -T1cos 30+ T2c0845=0 C) Ticos45—T2c0s30 =ma,
B) Ticos45-T.c0s30=0 D) Ticos 30— T2co0s45=ma,

The free body diagram representing the forces on miis:

B) C)

A 0.15 kg particle moves along an x —axis with acceleration a(t) =8—18fwith a in m/s?
and tin seconds. The net force in Newtons acting on the particle at t = 3.40s is

A) 8527 B) 1247 C) -521i D) -7.98;

The position vector for an airplane initially is 7 =5i — 6 ]+ 2k and then 10s later is

F=-2{ +8j- 2k, all in meters, its average velocity (7, ) in unit vector notation is

A —50+247+04k 0 47i-147+09k
B) —077+14j-04k D) —03/—-147+06k
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30.

31.

32.

33.

A horizontal force of 4N pushes a block of weight 10N to make it move with constant
velocity, the value of the coefficient of kinetic friction () is :

AN
—

A) 06 B)08 C) 03 D) 04

An objects move at a constant speed of 5 m/s on a circular path of radius 10 m. The period
in seconds is:

A7 B 37 C 4x D) 20

Two objects having masses of 1Kg and 2Kg moving around a circle of radius r = 1 m and
with v =1 m/s. Their accelerations are related by:

4

A) a,=a,=0 B) a,=a, C) % D) %zZ

a

2 2

When a person is standing on a scale in an elevator, the scale reads higher than the normal
weight of the person if the elevator is :

A) accelerating downward C) accelerating upward
B) stationary D) moving up with constant velocity.
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King Abdulaziz University
Faculty of Sciences
Physics Department

Second Term
1432-1433 H

Date: 2/ 6/ 1433H
Second Exam - Phys 110

Name: ID No: Section:

CHOOSE THE CORRECT ANSWER
1. A 12 kg object is moving with a net force of 7 N north on it. The object having an
acceleration of:

A) 1.71 m/s? north B) 0.58 m/s? north C) 1.71 m/s?south D) 0.58 m/s? south

2. A car goes from 0, =27+ 4} to D, :3f+9} in 5 s. The average acceleration of the car

A
.

=i-6j ©) d, =02i+j D) a, =i—]

8

A) @ =3 B)a,

avg 8

Use the following to answer questions 3-5:

A block of mass m =5 kg is hanging by two ropes as shown in the figure:

T; V
30° 459

3. The magnitude of weight (W) in Newtons is equal to:

A) -98N B) 98N C) 49N D) -49N

4. The free body diagram representing the forces on mis:
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5. From the figure, Fnet,x On the block is:

A) Ticos45-T2cos30=0 C) -Ticos30+ Tocos45=0
B) Ticos 30— Tzcos45=ma, D) Ticos45—T2c0s30 =ma,

6. A bomb (‘""'-":5‘:") is fired from a cannon and has initial horizontal and vertical components of
velocity equal to 23 m/s and 54 m/s, respectively .The angle the bomb fired with the
horizontal is

A) 49° B) 33° C) 67° D) 85°

7. The position vector for an airplane initially is 7 =5i — 6 ]+ 2k and then 10s later is

F=-=20 +8)- 2k , all in meters, its average velocity (v, ) in unit vector notation is

A) -037-147+06k C) —50+24]j+04%k
B) 47i-147+09% D) —07{+14j-04%k

8. A 980 kg car is traveling at constant speed 28 m/s around circular track of radius R = 230 m.
The magnitude of the frictional force on the car is

A) 3340.5N B) 12457N C) 62416 N D) 4141.5N

9. A man of mass 75 kg stand on an elevator, if the elevator is going downward with
acceleration of 1.7 m/s?, the normal force on the man from the elevator is:

A) 7005N B) 523.4N C) 607.5N D) 323.9N

Use the following to answer questions 10-11:

The figure shows a train of four blocks being pulled across a frictionless floor by force F , with an
acceleration equal to 3 m/s?

Cord 1 Cord 2 Cord 3 Cord 4 -
10 kg 3kg 5kg 2kg  [r— F

10. The magnitude of force F on the four blocks is

A) 30N B) 60N C) 20N D) 40N

11. The total mass accelerated to the right by Cord 3 is

A) 10kg B) 20kg C) 13kg D) 18 kg
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12.

13.

14.

15.

16.

17.

An objects move at a constant speed of 5 m/s on a circular path of radius 10 m. The period
in seconds is:

A 4r B)20 C 37 D)«

In the figure, two blocks slide over a frictionless surface along an x —axis with an
acceleration equals 2 m/s2. The force F' on block A from block B is:

B

A

60N S5k 25k
g g

A) 57N B) 40N C) 50N D) 60N

A ball is shot at an angle of 25° above the horizontal with an initial speed of vo . If the range
it reaches is 140 m, what its initial speed?

A) 423 m/s B) 20m/s C) 80 m/s D) 40 m/s

The force that always perpendicular to the surface is called
A) Friction B) Normal force C) Gravitational force D) Tension

A 0.15 kg particle moves along an x —axis with acceleration a(t) =8—18fwith a in m/s?
and tin seconds. The net force in Newtons acting on the particle at t = 3.40s is

A) 7987 B) -5.21i C) 852 D) 12.41

From the figure, the acceleration of the block of mass 3 kg moving along an x —axis on a
frictionless table is:

F=8N

620

A) 3m/s> B) -23m/s® C) 1.75m/s®> D) 2.45 m/s?
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18. Two forces, have magnitudes 5 N and 10 N, are applied to an object moving along an
x —axis. In which figure of the following the magnitude of the acceleration of the object is

the least ?
5N T SN
10N
il 5 10N
A) ()]
EN
SN 10N -
b — 10N
B) D)

19. A particle is projected with an initial velocity v, =5.0i+4.0j in meters per second. The
horizontal component of its velocity at the maximum height is:

A)5m/s B) 12m/s C) 7m/s D) 2m/s

20. In the figure, a car moves at constant speed around the circle path in a horizontal xy plane,
with the center at the origin. When it is at point A its coordinates are x=0, y=3m and its

A

velocity is (6 m/s) i . When it is at point B its velocity and acceleration are:
A

A) 17=+4} and d=+1217, respectively C) V=+6iand d=-12i, respectively
B) 17:+6} and d=+1217, respectively D) 17=—6} and a= +12}, respectively

Use the following to answer questions 21-22:

In the figure, a block of mass m = 25 kg is sliding down on a frictionless plane inclined at 6 =
60°

21. The magnitude of the force that causes the block sliding down is

A) 90.44N B) 21217N C) 150N D) 311 N
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22.

The normal force (FN) on the block is:

A) mg B) ma C) mgcosfé D) mgsiné

Use the following to answer questions 23-24:

The coordinates of a particle's position vector as a function of time are given by x=5¢"+16,

and y=—1’+5, with x and y in meters and ¢ in seconds:

23.

24.

25.

26.

27.

28.

29.

The velocity as a function of time is:

A)5ti—6] B) ti+61] C 10ti—3*] D) 10i—6¢

The position vector 7 at t=2 s is

A)15{ =57 B)8li +3) © 36i-3] D) 26i-7]

A horizontal force of 4N pushes a block of weight 10N to make it move with constant
velocity, the value of the coefficient of kinetic friction () is :

4N
—

A) 04 B)03 C) 06 D)O0.8

In the projectile motion ,the vertical component of the velocity at any time in the y-direction is
equal to

A) vy =Vo(cosB)t B) vy=vosinB+gt C) vy=Vve(sinB)t D) vy=vosinB-gt

A projectile is fired from the ground level with an initial velocity 283 m/s with an angle of 60°
with the horizontal. The maximum height the projectile reached

A) 22459 m B) 1598.6m C) 89574 m D) 3064.6 m

The horizontal range is the horizontal distance the projectile has traveled when it returns to

A) its maximum height B) its initial height C) the origin D) the start point

The coefficient of static friction between a 5 kg block and horizontal surface is 0.4. The
maximum horizontal force that can be applied to the block before it slips ( d-TJ-"é) is:

A) 103N B) 196N C) 254N D) 458N
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30.

31.

32.

33.

When a person is standing on a scale in an elevator, the scale reads higher than the normal
weight of the person if the elevator is :

A) accelerating upward C) moving up with constant velocity.

B) accelerating downward D) stationary

The coefficient of static friction (4 ):

N

A) is dimensionless C) has a magnitude of exactly 1
B) isin the direction of the normal force D) isin the direction of motion

Two objects having masses of 1Kg and 2Kg moving around a circle of radius r = 1 m and
with v =1 m/s. Their accelerations are related by:

1
A) a, =a, B) &:2 O) a, =a2=0 D) (1_:_
az a2 2

Two forces F, =7i—5j and F,=-3i+4 ] acting on a body that can move over frictionless

floor, the magnitude of the net force is :

A) 132N B) 714N C) 412N D) 10N
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King Abdulaziz University
Faculty of Science
Physics Dept.

Physics 110

Time:90 min.

Q.1 The displacement of a particle moving from T = i+ 2} +3k to I = 21 - 3j+4kis:

(A) 5i+4]-5k (B) i+5j+k (C) 25 - (D) i-5j+k (E) k

Q.2 A particle moves in x-y plane in such a way that its x and y coordinates vary with time according to
x=t’-5t m and y=3t’+6 m. where t is measured in seconds. The velocity of the particle at t=2 s is:

(A) 7i-12j mis (B) 12i+7jm/s (C) 14 m/s -~ (D) 7i+12] mis (E) k

Q.3 If you drive west at 20 km/h for one hour, then drive east at 15 km/h for one hour, your net displacement
is:
(A) 5 km east (B) 35 km west (C) 15kmwest (D) 35 km east (E) 5 km west

\Q4 If a ball is projected with velocity 20 m/s at angle of 30° with the horizontal. The Y-component of the
velocity of the ball after one second is:

(A) 5 m/s (B) 20 m/s ’ (C)0.2m/s (D) 10 m/s - (B)12mfs
Q.5 Refer to question 4, the time taken by the ball to return to the ground is:

(A)5s B)4s (C)2.04s DI O's (E)3s
Q.6 Refer to question 4, the range of the projectile is:

(A) 100 m (B) 200 m (C)11.2m (D) 35.3m (E)20m
Q.7 Refer to question 4, the maximum height attained by the projectile is:

(A)5.1m (B)20m (C)100m - (D)10m (E)25m

Q.8 A body of 800 N running in a circular path of R=1 m at a velocity of 8 m/s. The centripetal force
is:

(A) 645N (B) 5224.5 N (C) 4096 N (D) 408 N (E)81.5N
Q.9 An 800 kg elevator is moving down with an acceleration of 1.2 m/s2. The tension in the cable is:
(A) 8800 N (B) 12800 N (C) Zero (D) 10400 N (E) 6880 N

.10 The diagram shows a 4 kg object accelerating at 10 m/s? on
rough horizontal surface. The magnitude of the frictional force fc acting
on the object is:

(A) 20 N (B) 40 N (C) 10N (D) 50 N (E) 25 N

Q.11 You drive your car clockwise around a circular track of radius 30 m. you completes
10 revolutions around the track in 2 minutes. Your average speed is;
(A) 30 m/s (B) 9.8 m/s (C) 10 m/s (D) 4.8 m/s (E) 15.7 m/s

Q.12 If the forces on an object are balanced, the object will

(A) Remain at rest if initially at rest.

(B) Continue moving in a straight line if initially moving in a straight line.
(C)BothAand B

(D) Neither A nor B

(E) None of these




Q.13 Which of the following units is equivalent to a newton (N)? o
(A) kg - m%s (B) g-cm/s (C) kg.s%m : (D) kg.m/s (E) kg.m/s?

Q.14 At the highest point, the magnitude of the acceleration of a projectile is-
(A) 9.8 m/s? (B) Zero (C) 4.9 m/s? (D) 19.6 m/s? (E) -9.8 m/s?

Q.15 An object is pulled northward with a force of 10 N and southward with a force of 15 N. The magnitude
of the net force on the object is:
{A) Zero ‘(B)5N (C)10ON A (D) 1_5 N . AE)25 N

Q.16 Describe the motion of the 2 kg mass in the horizontal frictionless plane,
as shown in the figure: ;

{A) The object accelerates at 1.5 m/s? (right)

(S) The object accelerates at 10 m/s? (right)

(C) The object accelerates at 15 m/s? (right)

(D) The object accelerates at 3 m/s? (right)

") The object does not accelerate

{A) The same as the force on the 1 kg book.

{8) 10 times as much as the force on the 1 kg book.
{C) Zero

{D) All of these

(E) None of these

Q.17 A 10 kg brick and a 1 kg book are dropped in a vacuum. The force of gravity on the 10 kg brick is:

Q.18 The force that opposes the motion of an object is called
(A) Tension (B) Friction (C) Gravitational force (D) Applied force (E) Normal force

Q.18 A ball is shot from the ground into the air. At a height of 12.5 m, its velocity is observed to be
¥=58i+9.7] inm/s. The magnitude of the ball's initial velocity is: _

(A) 1841 m/s (B) 5.8 m/s (C) 19.3 m/s (D) 9.7 m/s (E) 33.6 m/s

L 20 Mr. Felix of 800 N opens his parachute and experiences an air resistance force of 500 N. The net force
on the Felix is: :

{A) 300 N downward (B) 500 N downward (C) 800 N downward (D) 300 N upward (E) 500 N upward

Q.21 A 5 kg mass is held at rest on a frictionless 30° incline by force F . The =@ c
magnitude of F is:

(A)5N (B)50 N (C)100N  (D)245N (E) Zero

Q.22 Aforce of 24 N is applied to move a stationary body of mass 8 kg. The acceleration of the body is:
(A) 3 m/s? (B) 12 m/s® (C) 16 m/s? (D) 8 m/s? (E) 4 m/s?

Q.23 In the figure m,=2 kg and m,=1 kg the coefficient of kinetic friction
between m, and the horizontal plane is 0.50. The inclined plane is
frictionless. The frictional force exerted on m;, by the plane is:

(A) Zero B)98N  (C)196N (D)2 N (E) 49N

Wi




Q.24 A toolbox, of mass M, is resting on a flat board. One end of the board
is =d up until the toolbox just to slide. The angle 6 that the board makes
with horizontal for this to occur depends on the : '

(A} mass, M (B) grawity is not acting on it (C) norrﬁal force
(D) coefficient of static friction (E) none of these

Q.25 A block is initially sliding with acceleration of -1 m/s2 on a rough horizontal surface. The coefficient of
friction between the block and the surface is:

(A)0.3 (B) 0.2 (C) 0.1 (D) 0.4 (E) 0.15

Q.26 An object moves left to right (right is positive) with speed decreasing at a constant rate,

(A) its acceleration is positive. (B) the net force on it is decreasing —

(C) the net force on it is increasing (D) its acceleration is negative. (E) none of these

Q.27 A ball was projected upward at angle 8, with the horizontal at an initial speed 50 m/s. The ball reached
= highest point after three seconds, the angle 6, is: :
A) 5.7° (B) 35° (C) 60° (D) 34.4° (E) 11.3°

Q.28 Two forces act on a particle of mass 2 kg. 131(80§+60§) N and F,(40i +100]) N. The magnitude of

acceleration is:
(A) 10 m/s? (B) Zero (C) 50 m/s? (D) 100 m/s? (E) 200 m/s?

Q.28 A particle of mass m=2 kg is moving with velocity, v(t) = [(5t2)7-(2t)ﬂ m/s where t is time. The net
force on the particle in SI units is:

(A) 5i-4] (B) 14t] (C) 25 (D) 20ti-4j (E) 16i

Q.30 In the figure m;=2kg and m,=1 kg are connected by a light strfng that passes-
ower a smooth pulley. The tension in the string is: :

“)2352N (B)S8N  (C)39.20N (D) 13.07N  (E) zero

J2xa
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Q.1 A man of mass 6 kg. His weight is: _
(A) 58.8 N (B)6.12 N (C) 122N (D) 9.8 N (E) 588 N

Q.2 1Newton is equivalent to:
(A) 9.8 kg.m/s? (B) 1 kg. m/s? (C) 1 kg m/s® (D) 1.m?/s® (E) none of these

Q.3 The displacement of a particle moving from = 51-6]+ 2k toT,=+5i+ 6j+2k is:
(A) -10i (B) 4] +6k (C) 12] (D) 5§ . (EMOIE5]

@ The components of a car velocity as a function of time are given by v =t?+2 and v,=t?-2, then its velocity
v at(t=3s)is: g :

(A) V=8i-10j ® v=9i-3] - (C)V=8i+10] @ v=11-0 (E) ¥ =10i-8]

Q.5 In the projectiles motion the acceleration in the horizontal direction is:
(A) 4.9 m/s® (B) 9.8 m/s” (C) 19.6 m/s® < (DY 32 m/s? (E) Zero

Q.6 A ball is shot from the top of a building of height 10 m, with initial velocity V, =5.8 i+87], in meters per

second (f horizontal, 3 upward). What is the y-component of the ball's velocity just before it hits the ground?
(A) 5m/s (B) 18.41 m/s (C) 19.3 m/s (D) 16.12 m/s (E) Zero

Q.7 A projectile is fired from the ground. If it reaches the maximum range at 45 m from the starting point, the

initial velocity is:
(A) 21 m/s (B) 10 m/s (C) 196 m/s (D) 24.25 m/s (E) 22.14 m/s

#® .8 Two forces are applied to a 13 kg object, one is 33 N to the north and the other is 56 N to the west. The

magnitude of the acceleration of the object is:
(A) 4 m/s? (B) 2 m/s® (C) 3 m/s? (D) Zero (E) 5 m/s’

Q.9 Three forces act on a particle that moves at a constant speed. If |_f1 =-5i -4] N and F,= -5i +4] N, =

(A) 10i (B) 8j () 10i+8j (D) -10j : (E) 8i

Q.10 A plastic box of mass 0.7 kg slides down an inclined plane with an angle 40° with the horizontal. If
1=0.3 the acceleration of the box in S! units is:

(A) 1.5 up (B) 4.8 down (C)0.5up (D) 4.05 down (E) 35 up
Q.11 A body moves with constant speed in a circular orbit. Its acceleration is:

(A) equal zero (D) in the direction of the velocity of the body

(B) opposite to the velocity of the body. (E) toward the center

(C) outward, away from the center




I C.12 A block slides down on a frictionless inclined plane at an angle of 25°. The acceleration of the block is:

(A) 9.8 m/s? (B) 4.14 m/s’ (C) Zero (D) 3.35 m/s? (E) 1 m/s?

Q.13 The force and acceleration of a body in a uniform circular motion are:
(A) in the same direction  (B) differed by 135° (C) perpendicular (D) untiparallel (E) none of these

Q.14 A cable holds a ball of mass 30 kg in static equilibrium. The tension in the cord is:
A) 500 N (B) 294 N (C) 220 N . (D) zero (E) 196 N

Q.15 A 1200 kg box is moving with a constant speed. The net force on the box is:
(A) 9.8 N (B) 1500 N (C) 14700 N (D) Zero (E) 153N

1'Q.16 A forward horizontal force of 12 N is used to pull a 120 N crate at constant velocity across a

horizontal floor. The coefficient of friction is:

(A) 1 (B) 0.1 (C)2.3 (D) 0.3 (E) 0.05
Q.17 A block of mass m is pulled at constant velocity along a 'rough horizontal FE
floor by an applied force F as shown. The magnitude of the frictional force is: ~J Fig.(1)
(A) mg cos® (B) T sinb (C) Ttand (D) T cosé = {E)zero.. : 5
....................... m

Q.18 The horizontal range for the projectile is maximum when it launch angle is:
(A) 360° (B) 60° (C) 45° (B e0E (E) 180°

Q.19 A block is initially at a speed of 9.8 m/s on a rough horizontal surface. If it come to rest in a distance of
16.3 m, the coefficient of friction between the block and the surface is:
(A) 1 (B) 0.1 (C)Y23 D05 (ENE5

Q.20 A particle moves at constant speed in a horizontal circle of radius 10 m, making a complete circle in
5 s. The acceleration is:
(A) 15 m/s’ (B)10 m/s? (C) 8 m/s? (D) 12.34 m/s’ (E) 15.79 m/s?

Q.21 The x-and y-coordinates of a particle in motion, as functions of time t, are given by: x=18t-6 and
Vy=3t2—6t. The x- and y-components of the velocity at t=0 is:

“a) (-3,-12) m/s (B) (10,-6) m/s (C) (18,-6) m/s (D) (-6,-3) m/s (E) (-6,10) m/s
Q.22 The formula for the centripetal acceleration is:

2 V2
(A) F = miR— (B) F=ma (C) F=mg ©a== (E) none of these

Q.23 A boy kicks a ball at an angle of 30° to the horizontal with a speed of 28 m/s. The time it takes to reach
the horizontal range is:
(A)0.92s (B) 2.86s (C)0.15s (D) 1.43s (E) 0.38s

Q.24 boy kicks a ball at an angle of 30° to the horizontal with a speed of 28 m/s. The maximum height that
the ball can reach is:
(A)10m (B) 413 m (C)156.33 m (D) 12.68 m (E)2.5m

»)




' Q.25 As shown in the figure (2), a box on frictionless inclined plane. The
| horizontal force, which prevents the box from slipping down the plane,

;'then the magnitude of F is:
| (A)245N  (B)98N (C)3.65N (D)2.83N  (E)Zero

| Q.26 In the figure (2), if F=4 N then the value of box acceleration is:
(A)1miss  (B)6m/s?  (C)9.8m/s® (D)0.50 m/s? (E) 2.03 m/s?

Q.27 In the figure (2), if F=4 N then the normal force on the box is:
(A) 7.31 N (B) 3.1 N (C)2N (D) 5.94 N (E) Zero

Q.28 The formula for the friction force is:
(A) F=2f (B) F=ma (C) w=mg (D) F=N (E) f=p N

Q.29 In the figure, the block is about to slide when a force F is
annlied. If the coefficient of static friction w.=0.45, then the applied
fe cels:

:F.ig.(?;):'

fie—— w=49 N b—n—p

(A) 13.23 N (B) 30 N " (C)26.46N (D) 22.05 N (E) Zero

Q.30 Refer to question 29, the normal force on the box is:
(A) 26.4 N (B) 84.87 N (C)49 N (D) 58.8 N (E) Zero
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1.1 A car of mass 1200 kg. Ilts weight is:
a) 122.45 N (B) 11760 N (C) zero (D) 8.8 N (E) 1200 N

1.2 1Newton is equivalent to:
(A) 9.8 kg.m/s* (B) 1 kag. m/s’ (C)-1 kg of mass (D) 1 kg of force (E) none of these

1.3 ~ particle moving from 7 = Ais 5] +8K 1o P = 2/ +107 + gk then the displacement is:
(A) 101 - 3] (B) 4] +6k (C) 101 +5] (D) 5j (€) 8

1.4 The x-and y-coordinates of a particle in motion, as functions of time t, are given by: x=5t-3t+6 m

¢/=3t-3 m. The magnitude of the acceleration is:
‘A) Zero (B)10 m/s® (C) 5 m/s® (D) 12 m/s? (E) 15 m/s®

Q.5 Two projectiles are in flight at the same time. The acceleration of one relative to the other:
(A) always 9.8 m/s* (B) large then 9.8 m/s? (C) can be horizontal (D) zero (E) none of these

Q.6 A particle of mass 3 kg is moving with velocity v(t)=(1 3t2i + 25§)m/s where t is time. The net force on

the particle in S units is:
(A) 261 (B) 78ti (C) 9.8 (D) 15] (E) 25j

Q.7 A projectile is fired from the ground at 45° above the horizontal. If it reaches the ground at 80 m from the

¢ ting point, the initial velocity is:
(A) 34.3 m/s (B) 10 m/s (C) 196 m/s (D) 24.25 mls (E) 12 m/s

Q.8 A block is initially at a speed of 9.8 m/s on a rough horizontal surface. If it come to rest in a distance of
49 m, the coefficient of friction between the block and the surface is:

A1 (B) 0.1 (C) 2.3 (D) 0.3 (E) 0.5

Q.9 A particle moves at constant speed in a horizontal circle of radius 5 m, making a complete circle in 4 s.

The acceleration is:
(A) 15 m/s® (B)10 m/s* (C) 8 m/s® (D) 12.34 m/s? (E) Zero

Q.10 The x-and y-coordinates of a particle in motion, as functions of time t, are given by:
x=5t-3t+6 y=3t>-3t-12t-3. The x- and y-components of the velocity at t=0 is:
(A) (-3,-12) m/s (B) (10,-6) m/s (C) (18,-6) m/s (D) (-6,-3) m/s (E) (-6,10) m/s

e — ST Y



1.41 A car rounds a 20 m radius curve at 10 m/s. The magnitude of its acceleration is:

A) Zero (B) 5 mis? (C) 2 m/s? (D) 4 m/s? (E) 6 m/s®
.12 The formula for the centripetal force is:
2 2
% \
A)a= _é_ (B) F=ma (C) F=mg (D) F= mﬁ (E) none of these

2.13 As shown in the figure a box on frictionless inclined plane. The
magnitude of F Which prevents the box from slipping down the plane is:

The magnitude of F st
(A)2.83N  (B)9.8N (C)4.9N (D) 8.3 N (E) Zero

Q.14 In the figure, if F=4 N then the value of box acceleration is:
(A mis’ (B) 4 m/s’ (C)9.8mis® (D)6 m/s2  (E) 2.03 m/s®

Q.15 In the figure, if F=4 N then the normal force on the box is:
(A) 2N (8) 2.24 N (C) 6.24 N (D) 4.24 N (E) Zero

Q.16 A boy kicks a ball at an angle of 30° to the horizontal with a speed of 14.0 m/s. The time it takes to

reach the horizontal range is:
(A)0.92s (B)0.71s {C) 0.168 (D)1.43s (E) 0.38s

the ball can reach is:
(A) 987m (B)4.13m (Y4633 m (D) 12.68 m (E)2.5m

I . Q.17 boy kicks a ball at an angle of 30° to the horizontal with a speed of 14.0 m/s. The maximum height that

the ball can reach is:

Q.18 boy kicks a ball at an angle of 30° to the horizontal with a speed of 14.0 m/s. The horizontal range that

(A) 17.32m (B)18.7m (C) 15.33 m (D) 12.68 m (E) 14.0m
-, M 19 A block slides down on a frictionless inclined plane at an angle of 20°. The acceleration of the block is:
(A) 9.8 m/s” (B) 4.9 m/s” (C) Zero (D) 3.35 m/s” (E) 1 m/s?
| Q.20 The formula for the friction force is:
(A) F=2f (B) F=ma (C) w=mg (D) F=N (E) f=p N
Q.21 The velocity and acceleration of a body in a uniform circular motion are:
(A) differed by 45° (B) differed by 135° (C) perpendicular (D) paraliel (E) none of these
Q.22 In the figure, the block is about to slide when a force F is applied. If the ‘ .
coefficient of static friction p.=0.45, then the applied force is: 45_.__. m=6 kg ——>»
(A) 6N (B) 30N (C) 26.46 N (D) 13.23 N (E) Zero
Q.23 Refer to question 22, the normal force on the box is:
(A) 49 N (B) 84.87 N [} Zero (D) 58.8 N (E) 26.4 N




.24 A cable holds a ball of mass 20 kg in static equilibrium. The tension in the cord is:
1) 500 N (B) 9.8 N (C) 220 N (D) zero (E) 196 N

.25 A 1500 kg car is moving with a constant speed. The net force on the box is:
A) Zero ; (B) 1500 N (C) 14700 N (D) 9.8 N (E) 153 N

0.26 A car of mass 900 kg rounds a 25 m radius curve at 10 m/s. The centripetal of the force is:
(A) 900 N (B) 1800 N " (C) Zero (D) 3600 N (E) 250 N

Q.27 A 1200 kg elevator is moving up with acceleration 3 m/s%. The tension in the cable is:
(A)9800N  (B) 12800 N (C) Zero (D) 1000 N (E) 15360 N

Q.28 A forward horizontal force of 12 N is used to pull a 240 N crate at constant velocity across a

horizontal floor. The coefficient of friction is:
(0, 1 (B) 0.1 (C)2.3 (D) 0.3 (E) 0.05

Q.29 A block of mass m is pulied at constant velocity along a rough horizontal
floor by an applied force T as shown. The magnitude of the frictional force is:

(A) T cosb (B) T siné (C) T tand (D) mg cosb (£) zero

| Q.30 A box is sliding down an incline that is 35° above the horizontal. If the coefficient of kinetic friction
is 0.40, the acceleration of the crate is: '

L (A) Zero (B) 2.4 m/s? (C) 5.8 m/s’ (D) 8.8 m/s® (E) 1.3 m/s*

Good Luck




\/z
Q.1

A 5 kg box is pushed up a rough surface p=0.5 inclined at 30° to the horizontal by a horizonta
force of magnitude of 100 N.

F=100N
30°

a) The Normal force is:

(a) 42.4 N (b) 92.4 N (c) 86.6 N (d) Zero (e) 100 N
b) The frictional force is:

(a) 50 N (b) 100 N (c) Zero (d) 109.87 N (e)46.2 N
c¢) The acceleration of the box is:

(a) 3.18 m/s®  (b) 9.8 m/s” (c) 1.58 m/s? (d) Zero (&) 8 m/s?
d) If the acceleration is equal to zero, the pushing force is:

(a) 100 N (b) 81.6 N (c) Zero (d) S0 N (e) 86.6 N
Q.2

In the figure (1), the mass m of the block is 3 kg rests on a frictionless surface, the force F is 10 N
6=30° and ®=15°. The magnitude of the acceleration of the block is:

Fig. (1)

(a) 1.3 m/s? (p) 0.7 mis® (c)1.04 m/s? (d) 2.9 m/is? (e) 4.5 m/s?  (f) 1.88 m/s®

Q.3

In the figure (1) the magnitude of the normal force exerted outward on the block by the plane on
which on which it rests is:

(@ 97N  (0)3N (c) 22.87 N (d)25.5N () Zero (f) 2.59 N

s a I
e

Q.4

A 4 kg block is sliding on a frictionless plane inclined at 6=20°. The magnitude of the acceleration
of the block is: :

(a) 3.35 mis? (b) 9.8 mis® (c) 16.76 m/s? (d) 4.8 mis? (e)9.2mis* (f)Zero

Q.5
In the figure (2) a crate of mass m;=12 kg moves along a plane that makes an angle of 8=30° with
tne horizontal, That crate is connected to a crate of mass m.=12 kg by a taut, massless cord. The

hang crate descends with constant velocity. The magnitude of the frictional force exerted on my by
the plane is:

Fig.(2)

@24N  (B)12N  (©)29.7N (d)117.6N (e)Zero  ()588N
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In the previous question, the coefficient of kinetic friction px is:

(a) 0.3 (b) 0.12 (c) 0.58 (d) 1.7 (e) Zero (f) 0.08
Q.7

A ball shot up making an angle 8 with the horizontal, with a speed of 30 m/s. The time that the object needs
to reach its maximum range is: :
(a)4.3s (b) 3.1s (c)42.4 5 (d)0.41s (8)B.18 (f)129.9 s

Q.8
A stone is thrown up with @ speed of 20 m/s making an angle 45° with the horizontal. The height of the stone
at half the range is:

(a)199.6m (b)e9.8m (c)20.4 m (d) 10.21m (e)203.8m ()40 m

Q.9

A ball was projected upward at angle 6, with the horizomal and an initial speed of 50 m/s. The ball reached
the highest point after three seconds, the angle 8 is

(a) 11.3° (D) 34.4° (c) 36° (d) 60° (e} 5.7° (£y.30°

Q.10

In the figure two blocks are connected and bulled to the right on & horizontal frictionless table by a force with
2 magnitude of 84 N. If the mass my = 8 kg and m; =13 kg . the acceleration of the system is:

-
e F————" | my =
(a) 3mis® (b)4 m/s? (c) 5 m/s? (d) 6 m/s? (e) 7 mis? (f) 2 m/s*

Q.11 Two forces act on a particle of mass 2 kg. =(80i+60j)N and & = (401 +100])N The

magnitude of the accelerahon is: ) i
(a) 25 mis? (b) 50 m/s®  (c) 100 m/s* (d) 200 mis® (e) 400 m/s* (f) 10 m/s?
Q.12

In the figure, the normal force on the mass is!

(@) 392N (b)42N (c) 42.4 N (d)48.7N  (e)Zero (f) 10 N



tne figure a block B of unknown mass M hangs by a cord from the

ling by means of two cords. The angle 6;= 20° and B, = 40°. The Cord 4
:znsion in cord 1 is 80 N. The tension in cord 2 is:

a)122.7 N (b) 1104 N (c) 85.9 N (d)98.1 N (e)9.2N (f) Zero

block slides down on a frictionless inclined plane at an angle of 25°. The magnitude of the net force

a) Zero (b) 11 N (c)44.4 N (d) 29 N (€)62.2N (207N

Q.16

£ 5-kg block slides down on an inclined plane at an angle of 25°. The friction coefficient py is 0.2. The
magnitude of the net force on it is:

(a)B85.4 N (b)16.6 N (c) 40.3 N (d)11.8 N (e) Zero (fy4 N

Q.17

;:~\ force Aacce\eraies a 5 kg particle of mass from rest to a speed of 12 m/s in 4 s. The magnitude of this
) 10 N (b) Zero (c) 20 N (d) 25 N () 15 N (f) 30 N

Q.18 |

A 900 kg caris traveling at constant speed 18 m/s around circular track of radius R = 200 m. What is the
magnitude of the frictional force on the car?

(a) 1645 N (b) 1539 N (c) 1458 N (d) 1377 N (e) 1296 N (f) 729 N
Q.19

A 3.2 kg box is moving with a constant speed of 24.7 m/s . The net force on the box is:
(a)245.1 N (b) 190.2N  (c) Zero (d)31.5N (e) 70.7 N (fy63 N
Q.20

A boy shot a foot ball vertically up with an initial speed v,. When the ball was 2 m above the ground, the
speed was 0.4 of the initial speed. The initial speed is :

(a) 11.7 m/s (b) 3.4 m/s (c) 6.8 m/s (d) 4.8 m/s (e) 19.6 m/s (f) 5mis

Q.21 :
£ ball is kicked with an initial speed of 7.2 m/s. The time the ball takes 10 reach the maximum range is!
(a)0.1s (D)8.7s (c}1.5s (d)0.75 s (e) 11s (f) 1.04 s
Q.22

A stone is thrown at a building of height h with initial speed 32 m/s directed 60° above the horizontal. The
stone landed on the roof of the building 4 seconds after launching. The height is:
(@) 50 m (b) 32.45m (c)16m (d)y8m (e) 100 m (fy Zero

Q.23

A projectile is fired from a cannon with initial speed of 72 m/s with an angle 30° above the horizontal and hits
a target on the ground. The distance between the target and the cannon is:

(a) 800 m (b) 226 m ()16 m (d) 458.1 m (e) 1600 m () 72m

Q.24
in the previous question the maximum height the projectile reaches is:
(a) 144 m (b) 6.1 m (c)98 m (d)33m (e) Zero (f) 18 m
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- In the projectile motion, the y-component of the velocity at the maximum height is:

(a) Negative (b) constant (c) the maximum value (d) Zero
" In the projectile motion, the x-component of the velocity at the initial is:
(a) v, sin@ (b) — v, siné (c) v, cosB (d) — v, sinf |

.- In the projectile motion, the angle for the maximum range is:
(a5’ (b) 75° (c) 180° (d) 145°

4~ At the projectile motion, the maximum range is:
o}

7]
U, . " U v U
U fcos26) ()~ (cos8)’ (&) —=~ ()
g g g g

[

(2)

- In the figure shown, m,;=10kg and m; =15 kg. A force acting to accelerate

R ~
1<

two bodies by 2 m/s™ is:
(=) 60 N (b) 500 N (c150 N (d)0.05 N
6. .= force neaded 1o keep the mass (mass=30 kg) atresta shown in the figure is:
{a) 98 N (0)147 N (c)9.8 N (d) 14.7N

z

7- In question (6), the normal force on the m, is:
() 2.54 N (b) 2540 N (c) 25.4 N : (d) 254.6N

(2)34.64N (b) 3.464 N (¢) 346.4 N (d) 0.3464 N

T- A block of mass 11 kg, was pulled by a force 40 N, the block was going with
a constant speed (as shown in the figure) on 2 rough surface. The net friction force is:

- A space satellite in a circular orbit around the earth, at altitude of 530 km and with speed of 7.5 km/s. The acceleration of the |

satellite is: { the earth radius 6.37x]1 0°m)

|

| () 9.8 m/s’ (0)0.815 m/s” (€)8.15 m/s’ (d)81.5 m/s® B
‘ \
! 10- As show in the figure two bodies are hung by a rope over a fractionaless pulley. ' \
If m=3 kg and m-= 1.5 ke. the acceleration of the two bodes is: | L

| (2) 9.8 mis” (b) 4.9 m/s” (c) 9.8 m/s’ (d)3.27 m/s” mle i
' m— 1 my i
= |
" 11- A boyv stand on the ground level, if his mass is 40 kg, his weight is: L
(a) 3.92 N (6)392 N (c) 392N (d)3920 N %

|

. 12- A body of mass m, is hung by the ropes at equilibrium as shown in the figure. '
| The value of the mass is: |
| (a) 1.17 kg (0) 11.7 kg (c) 117 kg (d)0.117 kg ';
|

14- In the figure shown, if m;=6kg and the system move with acceleration ‘
of 2 m/s® and the tension in the rope was 12 N. The value of m is: l

| (2) 0.15 kg (b)154 ke (c)1.54 kg (d)15.4 ke \
15- in question (1%). the normal force on the body is: ; \
(a) 5880 N (b) 0.588 N (c) 5.88 N (d)588N .
|

IR - COE N - T Fod I
16- A bodv moves with velocity v =1 — ] M / s and acceleration a =1+ j m/ s . The velocity after 2s (in Sl unit) 1s:

¥ ] ®) 0 =—i—3] (€) D =67 —3] @5 =t + ]

' 17- A box stands on rough incline plane of 30° . when just about o move, the static coefficient of fraction is:

2) sin b) 0.58 ¢) 1.00 d) zero




-A ball is thrown with a velocity of 25 m/s at an angle of 45°

_The y-component of the velocity is :

speed of 4 mfs the acceleration of the stone 1s:

117.7 mis () 1.77 m/s (c)177 m/s (d) 0.177m/s

3- In question (18), the x-component of the velocity is : :

) 1.77 mis (b) 17.7 m/s ()177 m/s (d) 0.177m/s

0- In question (18), the maximum height is

a) 0:159m (b) 1.594m (c)15.94 m (d) 1594 m

'1- In question (18), the range is:

a)6.377 m (b)637.7m (c) 6377 m (d) 63.77m
22- In question (18), the time of flight is: \
‘a}3.6s (b)0.36 s (c)36s (d)0.36s s
23- A boy hold a rope of 30 cm long, from one end and the other end 2 stone, he rotate the stone with the horizontal circle with the |

; I

(a) {a) 0.053 m/s’

(b) 53.3 m/s® (c) 533 m

(d) 0.533 m/s’

24- A an object was going in a circular orbit of a radi

\
us §0m with constant velocity of 25 m/s. The static friction coefficient is: '1
|

(a)79 (b)7.9 (c)0.79 (d) 790

75 A man of mass 60 kg sands in elevator, if the elevator going upward with acceleration of 2 m/s-, the apparent weight of the '

man is:

(a) 7080 N (b) 7.08 N (c)70.8 N (d) 708 N

|

76- A man of mass 60 kg stands in elevator, if the elevator going with constant velocity 5 m/s, the weight of the man is: I;
iﬁ'} 588 N (b)5.88 N (c) 58.8 N (d) 5880 N |
1 i
\ - A racing car of mass 700 kg move, the driver stopped the car by using the brake,

if the car was going with a acceleration of 4.5 m/s®. The frictional force is:
| (a)315N (b) 3150 N (€)3.150 N (d)31.50 N

\7"8 A box of mass m sliding down on
a) mg (b) mg tan 6

(cymg sin 6

an incline plane of °. and the box moving with a constant velocity . The frictional force is:

(d) mg cos 8

|

29- A box of mass § kg is sliding

|
\ kinetic friction coefficient is:
=) 0.36 (b) 26.7

down with a constant velocity on a roug

(c) 2.67

I incline surface at an angle 20° with the horizontal. The

(d) 1.00

30- Two boxes m;=15 kg and my=

20 kg. the gravitational force on ms is:

(2)25 N (b)343 N ()2450 N (@5 N \

24- in Question 30, the gTavitational force on m; is: ‘

(2)0.96 N (6)9.6 N (€)196 N (d)147 N

l Referring [ Jwsxd | Initial \ (il [ Hining | s N \

[ Thrown l PR | altitude | o=0¥ c=e = £E) | Magnitude | sl aasll |
Vertically l 5 eale | Elevator | da.ns 1 Prevent \ ) ﬂ )

Hangs \ (las | Circular I s | Apparent weight | el oo

Horizontal l s | Rouwgh | o= | Gravitational | Zaa ¥l &edad &

| Radius | i oo | Coefficient | U= | Frictional | B

| Sliding | 35 | Smtic | ot | Floor \ oY)

L Upward T nd | Kmgicl gt l Stand | iy |
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TEST#2

Q.1 The velocity of a particle moving in the x-y plane is v(t)=1(12t- at? )f + 5}] m/s. The acceleration is zero

when the time is:
(A)12s (B)2s (C) zero (D) 14 s (Ey5s

Q.2 A car is moving in x-y plane, has x-and y-coordinates that vary with time x=2— t and y=2t+3. Where x (in
meters) and t (in seconds). At t=0the position vector is:

(A) 2im @®) 27+3jm (C) 25km (D) 9jm () 10 jm

Q.3 Referring to question (2), the magnitude of the instantaneous velocity at =D 55
(A) 1 mls (B)3.3m/s (C) 1.64 mls (D) 4.5 m/s (E) 25 m/s

Q.4 A particle moves so that its position (in meters) as a function of time (in seconds) is F=4t2f+2t]
Its velocity as functions of time is:

(A) 101 +3j m/s B) 10tj+k mis  (C) 8ti+2jm/s (D) 5] m/s (E) 4 mis

Q.5 A particle moves S0 that its position (in meters) as a function of time (in seconds) is F=4t2?|+2i}
lts acceleration as functions of time is:

() 41+5] mis2  (B) J+k mis® (C) 81 m/s? (D) 9] mis? (E) 10} m/s?

Q.6 A truck is traveling with a constant speed of 18 m/s. When the truck follows a curve in the road, its
centripetal acceleration is 4.0 m/s?. The radius of the curve is:
(A)3.8m (B) 14 m (C) 56 m (D) 64 m (E) 210 m

Q.7 A stone thrown from the top of a tall building follows a path that is:

’A) parabolic (B) two straight line (C) hyperbolic (D) circular (E) a straight line

Q.8 A football player kicks a ball off with an initial speed 6 m/s and angle 40° with the horizontal. The
maximum height is:
(A)1.38 m (B) 0.76 m (C)1.5m (D) 1.23m (E) none of these

Q.9 Referring to question (8), the vertical component of the velocity at the maximum height is:
(A) 3 m/s (B) 6 m/s (C) 36 m/s (D) 12 m/s (E)zeT0

Q.10 The period of a particle moving at a constant speed of 4 m/s on a circular path of radius 12 m Is:

(A)w s (B)2=ns (C)4m s (D)6x s (E)8m s

Q.11 The horizontal range for the projectile is maximum when it launch angle is:
(A) 120° (B) 45° (C) 30° (D) 90° (E) 180°

i)
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Q.12 A car travels east at constant velocity. The net force on the car is:

(A) East (B) West (C) Zero (D) Down (E) up

Q.13 A string from the ceiling suspends a mass of 3 kg. The tension in the string is:
(A) 29.4 N (8) 12 N (C) zero (D) 19.6 N . (E) 10N

Q.14 A particle moving from # =2?+5}+25”< to I =6?+5]+4P\ then the displacement in S| units is:
(&) 101 + 3] (B) 2] +2k (C) 4i+2Kk (D) 5] (E) 4

Q.15 In which case will the magnitude of the normal force on the block be equal to ( Mg -F sin 8)?

| (A) case 1only -

(B) case 2 only

(C) both cases 1 and 2

(D) both cases 2and 3
(E) cases 1,2, and 3

|

% Case 3

Fig. (1) F

Q.16 Referring to question (15), in which case will the y-compenent of the weight of the block be equal to
( Mg cosg )?

(A) case 1 only (B) case 2 only (C) cases 1and 2 (D) cases 2 and 3 (E) case 3 only

Q.17 A man weighing 700 N is in an elevator that is accelerating upward at 3 m/s>. The magnitude of thg
force exeried on him by the elevator's floor is:

(A) 990 N (B) 290 N (C) Zero  (D)914N (E) 71 N

Q.18 The unit of force called the Newton is: :
(A) 9.8 kg.m/s? (B) 1 kg. m/s? (C)1kgofmass (D) 1 kg of force (E) none of these

! Q.19 Two forces act on a particle in which it moves with constant velocity, if E =-6i-5] then I:'Z is:

I ((A) 41-5] (B) 2i+2J (C) 5i (D) 5j (E) Bi+5]

_C—QHE(E*LCH blocks (A and B) are in contact on a horizontal i HmA'_:S kg, ms=20 kg

shown. The acceleration of A is: e G 258
. YTEEE40N ——i B
. Lo ] A
- Fig.(3) T

s (B) 6 m/s? (C) 1.6 m/s? (D) 3 m/s? (E) 3.6 m/s?

always in the direction of the:
cement (B) initial velocity (C) final velocity (D) netforce (E) opposite to the frictional force

o

Fr B

X is sliding on a frictionless plane inclined at 8=25°. The magnitude of the acceleration of the

35 mis® (B) 9.8 m/s® (C) 1

o

7

(93]

m/s? (D) 4.1 m/s? (E) 8.2 m/s




Q.23 A boy pulls a
at constant speed.

wooden box along a rough horizontal floor
Which of the following must be true?

(A) F=f and N=F FIgAN

(B) F=fxand N >Fq

(C) F>f, and N<Fy f

i

F:magnitude of the Force.

f.. magnitude of the force of friction
N: magnitude of the normal force
Fg: magnitude of the force of gravity

(D) F>fi, and N=Fq

(E) none of these

v

Q.24 Referring to question (23)
must be true?
(A) F =fand N =F,

jif the force F makes an an

(B) F=fand N>Fg  (C) F>fi and N<Fq

i'

gle of 30° with the horizontal, which of the followi

(

-

D) F>fx and N=Fg (E) none of these

Q.25 In the figure (5) a crate of mass my
horizontal surface. That ca

by

-

=10 kg moves along
rte is connected to a carte of mass my=
a massless cord. The hang carte descen
= magnitude of the frictional force exerted on my

by the plane is:

(A) 15N (B) 58.8 N (C)29.7 N (D) 49 N

ds with constant velocity.

(E) zero

the
5 kg

" Rough surface

\

~ Fig.(d)

(A)98 N (B)Y12 N (C) zero

Q.26 Referring to question (25), the Normal force between the surf

ace and my is:
(D) 117.6 N

(E) 10N

Q.27 Referring to question (25), the tension in the cord is:
(A)58.8N  (B)49N (C) zero

(D)8 N

(E) none of these

Q.28 In the figure (8) if my=5 kg and m;=

(A) 4 m/s® (B) 12m/s®  (C)9.17 m/s? (D) 3.33 m/s’

12 kg. The acceleration is:

(E) Zero

Q.29 A 1100 kg elevator is moving upward with ac

celeration 4 m/s? The tension in the

able is:
(A) 1224 N (B) 650 N (C) 15180 N (D) 1100 N (E) 6380 N
Q.30 An automobile moves on a circular road of radius 40 m. The coefficient of friction between tires and roaNLi
is 0.50. The maximum speed with which this car can round this curve without sliding is:
(A) 3 m/s (B) 4.9 m/s (C) 14 m/s (D) 12.12 m/s (E) 13 m/s
Radius [ ki ckai | Parabolic [ 3%a g | Elevator [ suea | Aangle | L) |
Referring to l ] Yo _ ! l
questi:::ng jﬁﬁﬁ,‘ Period o3t a3l | Exerted ) LiAde Automobilj B ‘ \
| truck \ adalk Rough surfacig&i 7o | Hang 1 (e | Block | e ‘
[Upwards | =M Speed | 4, | Hyperbolic | ) =8 | Brake | Sl H
[Verticaly | Lise String [ =a | Initial | Zosy | Component g l
| kick | Cy Tension | ) [ Magnitude | 4—2 | Cord [ da )\
Fﬂcular | s sk | Thrown T GE  [Massless | ojdene | Carte dgia \
i [ [Traveling | oa | Object | amwa | Cubic = |

{2L
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Q.1 A man of weight 490 N. His mass is:
(A) 40 kg (B) 980 kg (C) zero (D) 50 kg (E) 490 kg

Q.2 1Newton is equivalent to:
(A) 9.8 kg.m/s? (B) 1 kg of force (C) 1 kg of mass (D)_1 ka. m/s’ (E) none of these

Q.3 A particle moving from r, = 2i+5]+ 8k to 7, =2i + 10] +18k then the displacement is:
‘4) 10] - 3 (B) 5] +10k (C) 10i+5] (D) 5) (E) 8

Q.4 Two forces are applied to an object of mass 18.25 kg. One force is 27.5 N to the north and the other is
240 N to the west, The magnitude of the acceleration of the object is:
(A) 2.0 m/s® (B) 3.0 m/s® (C) 4.0 m/s? (D) 2.5 mis’ (E) 5.0 m/s?

Q.5 A boy kicks a ball at an angle of 40° to the horizontal with a speed of 14.0 m/s. The time it takes to reach
the highest point is:
(A) 0.92 s (B)0.77 s (C)0.15 s D) 1.12s (E) 0.38 s

Q.6 -Referring to question 5, the maximum height that the ball can reach is:
(A) .87 m (BY4.13 m - (C)Y 1533 M (D) 12.68'm (E) 14.0m

Q.7 Referring to question 5, the horizontal range that the ball can reach is:
(A) 9.87 m (B) 19.7m (C)15.33 m (D) 12.68 m (E) 14.0m

Q.8 A block slides down on a frictionless inclined plane at an angle of 30°. The acceleration of the block is:
(A) 9.8 m/s® (B) 4.9 m/s* (C) Zero (D) 19.6 m/s? (E) 1 m/s?

Q.9 A particle is thrown with an initial velocity of 40 m/s. The time it takes to reach its maximum range is:
(A)1.2s (B)2.89s (C)3s (D) 4.10's (E)BT7S

Q.10 The initial velocity of a projectile is 150 m/s. The angle between the velocity vector and the trajectory at
the projectile’'s maximum height is:
(A) 90° (B) 45° (C) Zero (D) 63.1° (E) 36.9°

Q.11 A 5 kg body is moving in a circular path of radius 0.5 m in radius with a constant speed makes five
revolutions per second. Then its speed is:
(A) 15.71 m/s (B) 3.14 m/s (C) 7.5mls (D) 0.20 m/s (E) Zero

Q.12 At t=0, a car moves with velocity Vg =21 +7 (m/s)and acceleration a = 2] (mis? ). The velocity of the car
att=2sis:
(A) B+ ] (B) 21+5] (C) 21 +] (D) i+5] (E) 1




Q.13 A particle moves in xy plane as x()= 2t (m) and y(t)=t*-1 (m). The velocity of the particle in vector notion
att=1sis:
(A) T+](mls) (B) 2i+ ] (m/s) (C) 2 +2]j (m/s) (D) 21 j(mis) (E) 10 (m/s)

Q.14 A projectile is launched to achieve a maximum range of 140 m, the speed of the projectile must be:
(A) 17 mls (B) 27 m/s (C) 37 m/s (D) 45 m/s (E) 10 m/s

Q.15 The formula for the friction force is:
(A) fzuN (B) F=ma (C) w=mg (D) F=N (E) F=2f

Q.16 A car travels east at constant velocity. The net force on the car is:
(A) greater than zero (B) less than zero (C) zero (D) 8.8 N (EY4.9N

.17 A car moves in a curved rounds a 20 m radius curve at 10 m/s. The magnitude of its acceleration is:
(A) Zero (B) 5 m/s” (C) 2 m/s? (D) 4 m/s® (E) 6 m/s?

Q.18 As shown in the figure, if the two blocks are moving on frictionless surface and connected with a rope of
negligible mass. The tension T in that rope is:

15 kg S kg F=40 N
T 435
IMiq mg [T
(A) 2.5 N (B) 9.98 N (C) 23 N (D) Zero (E) 24.57 N

Q.19 Referring to question 18, the normal force on the block m4 is:
(A) 147 N (B)5N (C) Zero (D)15N (E) 49 N

Q.20 A caris traveling at 20 m/s on a horizontal highway. If the coefficient of friction between the road and tires
on rainy day is 0.1, the distance in which the car will stop is:
(A) 408 m (B) Zero (C) 20 m (D) 204.1m (E)10.2m

Q.21 The velocity and acceleration of a body in a uniform circular motion are:
(A) differed by 45° (B) perpendicular (C) differed by 135° (D) parallel (E) none of these

Q.22 A 60 kg person weighs 100 N on the moon. The acceleration of gravity on the moon is:
(A) zero (B) 4.9 m/s? (C) 19.6 m/s? (D)-1.67 m/s? (E) 9.8 m/s®

Q.23 A block slides on a rough surface (see Figure). The block starts to slide o
when 2 parallel force of 30 N is applied. The coefficient of static friction p is: SR ORI B o

(A) 1 (B) 0.77 . (C)0.33 (D) 0.67 (E) Zero

Q.24 A cable holds a ball of weight 350 N in static equilibrium. The tension in the cord is:
(A) 500 N (B)9.8 N (C) 250 N (D) zero (E) 350 N




Q.25 The formula for the centripetal force is:

(B) F=ma (C) F=mg

(E) none of these

Q.26 In the figure a 5 kg box is pushed at a constant

speed up the frictionlass ramp by a horizontal force T

The magnitude of F s

(A) 445N (8) 98 N (C) 49N (D) 24.5 N (E) Zero
~ 27 Refer to question 26, the normal force on the box is:
(~) 49 N (B) 84.87 N (C) Zero (D) 98 N (E) 42.44 N

Q.28 Three forces act on a particle in which it moves with constant speed, if F = (-81)N and B =(10)N .

Then 133 is:

(A) -8i-10] (B) 8 () 81-10] (D) 10] (E) 18K
Q.29 A 3 kg box is moving with a constant speed. The net force on the box is:
(A) 245.10 N (B) 190.20 N (C) Zero (D) 31.50 N (E) 70.70 N

(A) 9800 N (B) 12800 N (C) Zero

Q.30 A 1000 kg elevator is moving up with acceleration 3 m/s®. The tension in the cable is:

(D) 1000 N (E) 6800 N
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Choose the correct answer:

1. Newton's second law is written as:

{ a= F . ﬁ' — W) 5
(aya=Fm i ey 2 (cym=Fa @F=2
m m
2. 10° g.cm/s® is equal:
(a) 10N (by1N (c) 100 N (d) 1000 N
3. Acceleration is always in the direction of the :
(a) displacement (b) initial velocity c) final velocity (d) net force
4. The maximum range of a projectile is at launch angle
(a) 8 = 25° (b) 6 = 35° (C) B = 45° (d) @ = 55°
5. The force that opposes the motion is calied
(2) Tension (b) Friction (c) Normal force (d) gravitational force
6. In the projectile motion the acceleration in the horizontal direction is:
(a) 19.6 m/s” (b) zero (c) 9.8 m/s’ (d) 4.9 m/s®
7. If the x component of vector 7 is 2.6 m and the y component is -2.3 m then 7 in unit-vector
notation Is: - Sk
(@)2.6 i—23 j B-23 1426 j ©627+32 ]  (@321i-62 ]

8. The displacement of a particle moving from 7,=51—6]+2k to rp=—21+6]+ 2k is:

(@ —-7i+12] (o) 37 + 4k © 71 -12] (d)— 35 — 4k
g. The components of a car’s velocity as a function of time are given by :

V.=2t+3 and Vy=4t—1, itsvelocity V' at (t=1s)is:

@ 7=9+11] @ P=5+3] ©7=7+7]  @V=11+15]

10. A rope from the ceiling suspends a ball of weight 400 N. The tension in the rope is:

(2) BOO N ~ (b)200N (c) 560 N (d) 400 N

11. The components of a car's velocity as a function of time are given by vy =6t =5, vy=-3 £.The
acceleration components are:

(@)ax=10t (byax=4¢t (c)a,=6¢t (d)a, =12t
a,=-12¢ ay,=-6 a,=-15¢ a,=-9t

1 Agid




12. A partide moving with initial velocity V, = —2i + 4 j m/s, and acceleration F=-51%8] m/&,
the x-component v, of the final velocity at (t=1 s)is?

@) -7 m/s (b) - 17 m/s (©) -27 m/s (d) -37 m/s

13. The range of a ball is thrown at an angle of 30°

(a) 318.1m (b) 267.3 m () 373.4 m (d) 220.9 m

14, The period of an objects moving at a constant speed of 4 m/s on a circular path of ra

(@ « s (b) 2w s (c) 4 s (d) 87 s

15. Referring to question 14, the acceleration of the object is:

(@) 1 m/s* (b) 2 my/s’ (c) 4 m/s? (d) 8 m/s’

dius 2 m is:

16. A car travels east at constant velocity . The net force on the car is:

(2) east (b) west (c) zero (d) up

17. Two forces act on a particle that moves with constant velocity,

(2) F, =6f -2k (b)

F,=—2i+6k () F, =—6i +2] @) F,=-2

i+6j

3hove the horizontal with an initial speed 50 m/s is:

if F; =21 —6],then F, equals:

18. When a force of 8 N is applied to a body, its acceleration is 2 m/s>. The mass of the

(@) 4 kg (b) 16 kg (c)8kg (D) 14

body is:

19. From the figure the acceleration of the block of mass

m= 0.5 kg moving along the x-axis on a frictionless table is:

F]=3N :

~=1N

(a) — 2m/s” (b) — 4 m/s’ (c)—6 m/s’ - (d)-8m/s
20. From the figure the normal force Fy on a block siiding down a frictionless inciined
plane is: iy
(@)9.8 N (b) 33.95 (c) 16.97 N (d) 15.8 N
30°
21. Referring to guestion 21 , if the block is sliding down with constant speed then the magnitude of Fis:

(a) 19.6 N (b) zero (©)9.8N (d) 49 N

22. Refarring to guestion 21

if the magnitude of F is zero then the acceleration of the block is:
(a) 19.6 m/s” (b) zero () 9.8 m/s’ (d) 4.9 m/s’

23. A 1000kg elevator is moving up with acceleration 3 m/s*. The tension in the cable is:

(2) 6800 N (b) 1000 N (c) 12800 N (d) 9800 N

Agis

=



24. A horizontal force of 200N is required to start moving a 800-N crate initially at reston 2 harizontal floor.
The coefficient of static friction is:

(a) 4 (b) 0.25 () zero (d) 0.5

25. A block of mass 100 kg slides on a horizontal surface with acceleration a=6 m/s?, the force of friction
hetween the block and the surface is:

{a)-360 N (b) - 480 N (c)-600N (d)-720N

26. A block of weight 5 N moves with constant speed by a force of 3 N, the value of the coefficient of
friction py is:

(2) 0.3 (b) 0.4 (© 05 (d) 0.6

27. A boy pulls a box of mass m on a horizontal surface by a horizontal force F along the x-axis at constant

speed , then the magnitude of Fis:
(a) pmg (b) mg (B9 (d) Fa

28. A particle of mass 5 kg at a point where g = 9.8 m/s?, its weight at a point whereg = 0 is:

(2) 9.8 N (b) 49 N (c)9B N (d) zero

,

29. A= shown in the figure, a block of mass m is pulled at constant
selocty along a rough horizontal surface by a force F. The magnitude

of the frictional force is:

(2)FsinB (b) zero (c) mgcos B (d) Fcos 8

30. Referring to question 29, the normal force is:

(a) mg-F sin © (b) mg+F sin 6 (c) mg (d) F sin 8-mg
launch | s opposes | oiw | horizontal | ] rope | d=
ceiling | suspends | Gl iniial | ol circuiar @il
path R applied | < | frictioniess [ ol table algh
siding | & indined | dJiw | Referring to | Jgsada| elevator i
|  tenson | Ad crate | 4e pulls | o= rough | o
3 Agis
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1. Inthe projectile motion, the y-component of the velocity ft the maximum height 1§
A) positive zero  C) negative D) the maximum value

2. A man of mass m stands on a scale (=) in an elevator, the general solution for
A
the scale reading is : FN} (= wm A
A) Fy=m(—a,-g) B) Fy=ma,

tAN

=mCe, 3 Fa-Fa = ™%
C) FE, —’"(ay g) @FN —I)I(Gy +g) rN ’m?\,mékg ;0
P, a FN=w(ay+d)d J

3. The coefﬁcients‘p .and uy J“ s
A) always parallel to the surface Bg ‘Bjoth opposite to each other
C)) have no units D) are vectors

4. In Newton’s First law , If no net force act ona body ...............
A) the body’s velocity cannot change , that 1s, the body can accelerate
B) the body’s velocity can change , that 1s, the body can accelerate
C) the body’s velocity can change , that is, the body cannot accelerate
the body’s velocity cannot change , that 1s, the body cannot accelerate

5. In the figure the net force on the block 1s :

F‘:\CQ/X:Z-B'Z *'\A/)qﬁft AGN
vncklsc §-1-4=-—2
3N 2N
¢ ’
V4N

@) IN- left

B) 6N- down
. C) IN-right

D) 4N-up

Sample C  Page 1



6.

- )

In the figure the block will move on the floor if F equals f
e et WP | 7 5 e
' F 715N
A) 15N
B) 13N

C) 14N
16N

In the uniform cxrcular motion , th centngetal force 1S : I: VALY = MC? )

A) m-}; B) —— @ m—

)"v\ek A

. Two forces F, =8 +6; and F, =4i +10; actonapartmleofmassZKQ The oz fuet _ b4 F,

acceleration 1s : Lg)‘ q)(,* (64l0) T g ™ org
A) 4 +3j B) 2i+5] (@)6i+8; D) 2i+2;

2-
'/5’6_;‘(%(_3

9.

Projectile is fired ($Lbl) from a ground at angle 45°above the horizontal. If it reaches
the ground at 60 m from the starting point, the initial velocity (vo) 1s: R = Ve Fsiwn 2@
A) 98ms (B)242m/s  C) 313ms D) 50ms -

R
Sinz(t5)=1, Vo = Ra L=y \Qg

Use the following to answer questions 10-11:

Three forces act horizontally on a tin () at the angles shown in the figure , the tin
remains (<=~ ) stationary’ ¢ = O

M o g

-
LY
”8’0‘6.:250 | / ["l K rz_"v L‘E:Q

Sample C  Page 2



10. The free body diagram representing the forces on tin 1s :

A)

o)
11. From Newton's 2° law

A) E-F,~-F,=ma B) F-F,-F,=0
© R+F+F=0 D) F+E+F,

12. In the figure a 2K g mass slide frictional plane the object ..............

vae(* -0 \ g‘j /i F_ =50N
/D YS:FSW\ A y
S:V\CG/)( =mA =N . [:7{: Y'G>6c°

dose not accelerate
C) accelerates at 3 m/s* (right)
D) accelerates at 10 m/s” (right)

. accelerates at 1.5 m/s” (right)
B

13. If'my= 227 kg\and m,= 454 kg)and the same force is applied to both masses, then the _
ratio (%) of their accelerations is: Qy -z - 454 s

a a 1 a a 1 v A 2L 2 F =
A) 1=24 B) A== -2 p)E==
) a ) a, 5 @a2 ) a, 2

2 2 2

14. You are standing on the floor .the push on you from the floor is./\/ oV o L f’o v CQ__
(&) Normal force  B) Gravitational force ~ C) Friction D) Tension

Sample C  Page 3



15. The centripetal force accelerates a body by changing the direction of the body’s
\eldoci. .tﬁwithout changing the body’s speed.
A) acceleration B) displacement @ velocity D) path

Use the following to answer questions 16-17: E

A plane enters a horizontag circul@ turn with v, = 300i m /s and 15 s\later leaves the turn
N

with v, =-300 m /s :
s ; : ) ~
~300 LQ_\,;___. 3o L 5
2 (36e)

16. If the radius of the circular path 1s 4890 m , then the centripetal acceleration is : A = —— - m‘“
A) 9183.6m/s* (B) 18.4m/s’  C) 30. 6m/ss D) 0.06m/s R 2
=& Am/S

17. The period of the plane is : . _
(A)30s B)4ss ) 60s D)15s | - 2(i5)=20s

18. Two bodies A and B interact , the magnitude of the forces on the bodies from each
other are :

A) Fyp(Fyy
Fup=Fp,
C) Fyp=Fz=0
D) Fi3)Fy,

19. A particle moved a displacement A7 = (1 8m)7 +(22m)j _] +(22m )k in 2s. Its average  ~

velocity is: N AV - lscﬁzzd)\zlk
@) Vos =9 +11j +116  B) v, =8 +1 +11k  avy ~ ZE 2

,\ - B - / [ i
C) v, =9 +11F D) v,, =8 +11F =R FAL Y

20. A 0 ISQ particle moves alon@ with acceleration a(t)= 2-12t (m/s* ), the net

force acting on the particle(at t =15 is : a by W\;\
A) (-1.8N)i ( 15N) C) (0.3N)i D) (2.IN)i ’i(oi -)( 2 -120))
=\.5N
,\ V50 W
21. The components of a car’s position gsafunctlonofumearemven by r, =2t +3,
and r, =4f -1 Theposmonvectg\att—IZsm -(2)L)x3= 7)% uo) - = ¥
- r:71+7] B) F=11 +15] C) F=5i +3] D) r=9i +11]
P [ ) V o
vz Yo Ny
= ¢L _F 0 Sample C~ Page 4



Use the following to answer questions 22-24:

A ball is thrown with initial velocity v¢=95 m/s at an angle 6, =30 above the horizontal:

—— b ——= 7'
_Wosin @
22. The maximum height that the ball can reach is: MAx. 2 8
A) 5755m  B)4604m () 1151m D) 2302m o5 Niiin
=klo

23. The ball’s im@al veloc:ity Vo m unit vector potation 1s : N = Vs lax Bs G B0 58 =62 2
A) v, =475/ +475]  B) v, =823 oA T -
- . B " & V., - V. Sinb:= CijS\a/«ZO’—LfZ'j

€) v =4T57 D)) v, =82.3i +47.5; o ©

C

J A o
. = 82:3¢L AfF By
24. The ball’s acceleration in unit vector notation is: .

A)a=0 (@)a=-98 C) @=—98 D) a=98+98/

25. A block of mas;vS\.S Kg slides on horizontal surface the coefficient of kinetic friction ‘
M is 0.47, the Kinetic friction force between the block and the surface is P > M .),\ -
K e 3

1IN @)I6N C) 13N D) I5N k" |
® = (o43)(35)@.5)
=\ N r
26. A 22 kg mass is sliding horizontally on a frictionless surface.the normal force Fnis: N
A) 204N B) 12IN (C)2156N D) 334N Fpzwmey = (22)@ g)=215760
e
9
27. Aforce of S0Nis: 2© N = Eok(‘j»m /‘?—
A) 50 kg. m%/s @50 kem/s’  C) 50 gm/s® D) 50 kgm/s
™
28. The coefficient of static friction between a Skg block and horizontal surface is
e maximum static frictional force is - = = FJ\/ - (o '0\)(5)(01'8
5 @196N B) 4N ) 10N D) S.5N 5o =t . 1 2 A7 J
= 7%

29 Three forcesﬁ—:?i:},?z =4 j? and F; act on a body which is moving with a constant
. — D AT TITUE s >
velocity . F; is:

A) F=-3(+4] B) F =3 +4] ©)F=-3-4] D) F=3-4;

\}‘_Ccust—
A=~ 0
Finek =2
Fraba Fs
F’B 7"Y;l/mr’1(\
F— - __3(/.-—“& Sample C  Page 5
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Use the following to answer questions 30-31:

W A=~0O
A 5 Kg box is held at rest on a frictionless inclined plane by a force F

¢

—

™M

30. The normal force F,, on the box is:
/\__. o . °
A) 0 B) mg @ mg cos30 D) mg sm30
O \
- F = M%S A D
31. The magnitude of F is :
A) zero 24.5N C) 50N D) 100N

o= 5Ca:g)5tu3
= 245N

32 Two blocks are suspended (=) by a Iope as shown , the tension in the top rope is:

T=(m*rm)q
- (q +W\) A 8
//\C]o’/\/

@) 196N

B) 882N
C) 196N
D) 107.8N

9Kg.

POYCO_/
33. The SI umit o:

A) Kilogram  B) pound @Newton D) gram

Sample C  Page 6
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Physics Department
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Date: 2/ 6/ 1433H
Second Exam - Phys 110 ae

>
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Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. A projectile is fired from the ground level with an initial velocity 283 rn/s with an angle of 60°
with the horizontal. The maximum height the projectile reached he T siwa

A) 8957.4m [B)|30646m C) 22459 m D) 15986 m h - €33)5\v\6o 3?,0«,4 é3
=) Ca%)

2. A car goes from U, =2i+4] to 0, =3 +9] in 5 s. The average acceleration of the car
A =V ot L-t(q-'«
A A o A . Ma - .,‘ \ -G )5‘ ,U
=.-— ] a = 7 1 1 a - [ a =
i—6] [E)_]am,g 02i+j © a,,=3i D)a,=i—j._ *bo - ol *d

A) a

avg

3. An objects move at a constant speed of 5 m/s on a circular path of radius 10 m. The period in

seconds is: Ta 20 _ 2w(le) - 4 1f
v X -

A3’ Blan 020 D x

4. The horizontal range is the horizontal distance the projectile has traveled when it returns to

A) its maximum height [Ei\its initial height C) the origin D) the start point

Use the following to answer questions 5-6:

The coordinates of a particle’'s position vector as a function of time are given by x =5¢+16, and
y=—t"+5, with x and y in meters and 7 in seconds:

5. The velocity as a function of time is:

Dlotl—?)t_] B) 10i-612] © 5tl—6] D) ti+61]
Pz (5t 5y

'-.'J_‘L:\ot =3t
v o Qot)T - (3t
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. . A
viu=(2 0
6. The position vector 7 at {=2 s is (=(zer1s)

+ 94530,
A) 267 —7] @365-3} 0 81i+3] D) 157 -5 =3¢~ 39

Use the following to answer questions 7-9:

A block of mass m = 5 kg is hanging by two ropes as shown in the figure:

I 12/
3g° 459

14}
o o
_ T3 Gesus STiGs 3e =,
web, -
7. From the figure, Fretx 0N the block is:
A) Ticos 45-T>c0830 =0 C) Ticos45-T2cos30 =ma,
@ -T1cos 30 + Tacosd5 =0 D) Ticos 30— Tz cos45=ma,

8. The magnitude of weight (W) in Newions is equal to: . = "3 = 5(4'8)=4aN

A) 98N B) -98N ©) -49N (D) 49N

9. The free body diagram representing the forces on mis:

T,
T3 T, Ti p
F,
) R ) 0 R
10. The coefficient of static friction (L ):
A) has a magnitude of exactly 1 C) isin the direction of the normal force
B)\ is dimensionless D) isin the direction of motion

11. In the projectile motion ,the vertical component of the velocity at any time in the y-direction is
equal to

A) vy =vo(cosB)l B) vy =vo(sinB)t @vy =VesinB-gt D) vy=vosinB+gt
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12. Two forces F 7i-5] and F =-3{+4j acting on a body that can move over frictionless
floor, the magnitude of the net fo T . s
e magnitu e net force is : ].: F |.=' (z 3)(__,(5-“\)0
)

A) 7.14N [B) 412N ©) 132N D) 10N B, ctoslie e et wtis i

13. A 0.15 kg particle moves along an_x —axis with acceleration a(t) =8— 181w1th a in m/s? and t
in seconds. The net force in Newtons acting on the particle at t = 3.40s is [ =R
R4l 8 \S‘L's-tn— &. g1.22-537
(&) 7981 B) 1247 © -5217 D) 8527 ™et™ (L 1s)-53.2)8= — (Z.98) EN

et

14. In the figure, a car moves at constant speed around the circle path in a horizontal xy plane,
with the center at the origin. When it is at point A its coordinates are x=0, y=3m and its

velocity is (6 m/s) 7. When itis at point B its velocity and acceleration are:

~ A
V= 6wm/s
7 T 4 N
A = _\L- = LQ/_)_:_E——:I'LL B
v 3 3 >
gAi& T=+6] and @=+121 , respectively C) ¥=+6iand a=—12i, respectively
B) v=-6] and d=+127, respectively D) 7=+4j and d=+1217, respectively

15. A 12 kg object is moving with a net force of 7 N north on it. The object having an acceleration
of: o\:&i :i =z oS % W\/S?'V\o\/"f‘h
wL [

ﬂA) \0.58 m/s2 north B) 1.71 m/s?south C) 1.71 m/s? north D) 0.58 m/s? south

16. The position vector for an airplane initially is F=5{-6j+ 2k and then 10s later is

F=—20+8]— 2L , all in meters, its average velocity (V,,,) in unit vector notation is

A) —-037-147+06k 0 47i-147+09k
B\ -077+14j-04k D) —51+24]+04k
o o VA= < (2ea89-2rd ~(5C -85 v2k) -w_u\g_ _o.z(y‘\‘“_ﬂk
17. A 980 kg car is traveling at cor":;gnt speed 28 m/s around cnrcular track of radius R = 230 m.
The magnitude of the frictional force on the car is E s _WL“;? _ (9%0)(>8 )

"4 Z 3o

A) 4141.5N B) 12457 N @3340.5N D) 6241.6 N
= 334e:5 A/
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18. From the figure, the acceleration of the block of mass 3 kg moving along an x —axis on a
frictionless table is:

I':eé-; e dog r/\/
9. 8Cas82°= (W 629 F=9N
o - FGsen :5'31L‘:1-7§M/_s" —
- 44[ =
9"

A) 245m/s? (B)[1.75m/s? C) -2.3m/s? D) 3mis?

19. A particle is projected with an initial velocity v, =5.0i+4.0j in meters per second. The
horizontal component of its velocity at the maximum height is:

A) 7mis B) 12ms ©) 2m/s (D) 5mss \kathu:w\um_\/\c‘ug I

20. A bomb (1.&,\3) is fired from a cannon and has initial horizontal and vertical components of
velocity equal to 23 m/s and 54 m/s, respectively .The angle the bomb fired with the horizontal

is
\4»(’—”“"5 =54 w/s
A) 49 [B] 67° ©) 85° D) 33° @ - i (Voy hm (5% e
° Veox ) w 0/70
21. A horizontal force of 4N pushes a block of weight 10N to make it move with constant velocity,
the value of the coefficient of kinetic friction (L, ) is : F B R
ve (v
Fa + ik
P Constant ve loci Ty
4N K A o
» r :
l \ Aj “3-!7‘ = 6
[~
Li—-fk‘t o= ﬁk =4
4)08 B) 06 C) 03 (D) 04
Use the following to answer questions 22-23: u\g"‘“ = o el

The figure shows a train of four blocks being pulled across a frictionless floor by force F , with an acceleration
equal to 3 m/s?

1 Co§d3 T

Cord 1 Cord 2 Cord 4 =*
[ 3 | [ ske ]

R F:W\O\= (M\«ML—VVV\B J‘w\\-\\ (Q)
22. The magnitude of force F on the four blocks is = (lox3 x5%2)(3)=20y3=60pn

2kg

A) 40N B) 30N C) 20N F)-A6ON

Sample A Page 4



23. The total mass accelerated to the right by Cord 3)is

M ox M am = lear3a5 = IRE
W\ieky B) 20kg ©) 10kg D) 13kg VPO J

24. A man of mass 75 kg stand on an elevator, if the elevator is goind| Qownward )with acceleration
of 1.7 m/s?, the normal force on the man from the elevator is:
F N =" C g -0y

A) 5234N B) 700.5N ) 323.9N (D) 6075 N = 75 (281675

Use the following to answer questions 25-26:

In the figure, a block of mass m = 25 kg is sliding down on a frictionless plane inclined at 6 = 60°

Ev

25. The normal force ( F, ) on the block is: Fy= M Cosa-

A) mg B) ma @mg cos® D) mg sin®

26. The magnitude of the force that causes the block sliding downis |~ = — "\ Sin @

o)
(A)\212.17N B) 150N ©) 90.44N D) 311N ke - (253 5) ST T8
=320 N
\ F l =212. \7 N
27. In the figure, two blocks slide over a frictionless surface along an x —axis with an acceleration
equals 2 m/s?. The force F on block A from biock B is:
L =72 B
1923 A

fas
53: 60__]01 50/\]
@\50N B) 60N ©) 57N D) 40N

28. When a person is standing on a scale in an elevator, the scale reads higher than the normal “
weight of the person if the elevator is : |
E) \ accelerating upward C) moving up with constant velocity.
B) accelerating downward - D) stationary
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29.

30.

A ball is shot at an angle of 25° above the horizontal with an initial speed of vo . If the range it

reaches is 140 m, what its initial speed? R = Vo Stw LG
A)80ms B) 20mis ©) 40mis [D)\42.3 mis ®
WA "
The force that always perpendicular to the surface is called =42 351.,,)’:‘5 ©

A) Gravitational force B) Tension C) Friction G);)_&Normai force

31. Two objects having masses of 1Kg and 2Kg moving around a circle of radius r= 1 m and with v
= 1 m/s. Their accelerations are related by: A= VZ = (M5 - e /ST
v 1
a 1 a A, = QA
A) === B) =2 \O\g,=a, D) aq =a,=0 1 ke
a3 P Oy =a, =a,
32. Two forces, have magnitudes 5 N and 10 N, are applied to an object moving along an x —axis.
In which figure of the following the magnitude of the acceleratio ject i ?
- lox 5 GasQ@,
nAL
A)
\o—5 . &5
P =
B) VAAC A
33. The coefficient of static friction between a 5 kg block and horizontal surface is _tﬁ The
maximum horizontal force that can be applied to the block before it slips ( tjb‘f) is:
4) 254N [B)|196N ©) 458N D) 103N Fa
._,J\'F]J‘l(_c»tu\)@\:ﬁ) )?K
5/ WALA, A - S

—(em) (5 )(2%)= 196N 3
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King Abdulaziz University
Faculty of Sciences
Physics Department

Second Term
1432-1433 H

Date: 2/ 6/ 1433H
Second Exam - Phys 110

Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. A projectile is fired from the ground level with an initial velocity 283 m/s with an angle of 60°
with the horizontal. The maximum height the projectile reached

A) 8957.4m B) 3064.6m C) 22459 m D) 1598.6 m

2. A car goes from 0, =27+ 4} to D, :3f+9} in 5 s. The average acceleration of the car

A

=0.2i{+j ©) d,, =3 D) a,=i—j

8

=i—-6] B) d_

8

A a,

8

3. An objects move at a constant speed of 5 m/s on a circular path of radius 10 m. The period in
seconds is:

A 37T B 4r C)20 D)«

4. The horizontal range is the horizontal distance the projectile has traveled when it returns to

A) its maximum height B) its initial height C) the origin D) the start point

Use the following to answer questions 5-6:

The coordinates of a particle's position vector as a function of time are given by x=5¢’+16, and

y=—t"+5, with x and y in meters and ¢ in seconds:

5. The velocity as a function of time is:

A) 101 i-37] B 10i—-67] C 5ti—6] D) ti+6¢]
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6. The position vector 7 at t=2 s is

A) 261 -7 B)36i -3 € 81i+3)] D) 15 -5

Use the following to answer questions 7-9:

A block of mass m =5 kg is hanging by two ropes as shown in the figure:

T; V
30° 459

m
7. From the figure, Fnetx ONn the block is:
A) Ticos45-T2c0s30=0 C) Ticos45—T2c0s30 =ma,
B) -T1cos 30+ T2c0s45=0 D) Ticos 30— T2co0s45=ma,

8. The magnitude of weight (W) in Newtons is equal to:

A) 98N B) -98N C) -49N D) 49N

9. The free body diagram representing the forces on miis:

10. The coefficient of static friction (4 ):

N

A) has a magnitude of exactly 1 C) isin the direction of the normal force
B) is dimensionless D) isin the direction of motion

11. In the projectile motion ,the vertical component of the velocity at any time in the y-direction is
equal to

A) vy =Vo(cosO)t B) vy =V, (sinB)t C) vy=VvesinB-gt D) vy=Vv,SinG +gt
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12.

13.

14.

15.

16.

17.

Two forces F =7i—5] and F,=-3i+4] acting on a body that can move over frictionless
floor, the magnitude of the net force is :

A) 714N B) 412N C) 132N D) 10N

A 0.15 kg particle moves along an x —axis with acceleration a(#) =8—18¢with a in m/s? and t
in seconds. The net force in Newtons acting on the particle at t = 3.40s is

A) 7987 B) 1247 ©) -5.21i D) 852i

In the figure, a car moves at constant speed around the circle path in a horizontal xy plane,
with the center at the origin. When it is at point A its coordinates are x=0, y=3m and its

A

velocity is (6 m/s) i . When it is at point B its velocity and acceleration are:

A
B
A) V=+67 and d=+1217, respectively C) V=+6iand d=—121, respectively
B) v=—6/ and a=+12 ], respectively D) v=+47 and d=+121, respectively

A 12 kg object is moving with a net force of 7 N north on it. The object having an acceleration
of:

A) 0.58 m/s? north B) 1.71 m/s?south C) 1.71 m/s? north D) 0.58 m/s? south

The position vector for an airplane initially is 7 =5 — 6 ]+ 2k and then 10s later is

F=-20 +8)- 2k , all in meters, its average velocity (v,,) in unit vector notation is

A) -037-147+06k C) 47i-147+09k
B) —07({+14j-04%k D) —5i+24j+04k

A 980 kg car is traveling at constant speed 28 m/s around circular track of radius R = 230 m.
The magnitude of the frictional force on the car is

A) 41415N B) 12457N C) 3340.5N D) 6241.6 N
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18. From the figure, the acceleration of the block of mass 3 kg moving along an x —axis on a
frictionless table is:

F=8N

620

A) 245m/s> B) 1.75m/s? C) -2.3m/s> D) 3 m/s?

19. A particle is projected with an initial velocity v, =5.0i+4.0j in meters per second. The
horizontal component of its velocity at the maximum height is:

A) 7m/s B) 12m/s C) 2m/s D) 5m/s

20. A bomb (‘""'-":5‘:") is fired from a cannon and has initial horizontal and vertical components of
velocity equal to 23 m/s and 54 m/s, respectively .The angle the bomb fired with the horizontal

IS

A) 49° B) 67° C) 85° D) 33°

21. A horizontal force of 4N pushes a block of weight 10N to make it move with constant velocity,

the value of the coefficient of kinetic friction (1, ) is :

AN
—

A) 08 B)06 C) 03 D) 04

Use the following to answer questions 22-23:

The figure shows a train of four blocks being pulled across a frictionless floor by force F , with an acceleration
equal to 3 m/s?

Cord 1 Cord 2 Cord 3 Cord 4 -
10kg 3kg 5kg 2kg  [r— F

22. The magnitude of force F on the four blocks is

A) 40N B) 30N C) 20N D) 60N
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23. The total mass accelerated to the right by Cord 3 is

A) 18kg B) 20kg C) 10kg D) 13 kg

24. A man of mass 75 kg stand on an elevator, if the elevator is going downward with acceleration
of 1.7 m/s2, the normal force on the man from the elevator is:

A) 523.4N B) 7005N C) 323.9N D) 607.5N

Use the following to answer questions 25-26:

In the figure, a block of mass m = 25 kg is sliding down on a frictionless plane inclined at 6 = 60°

25. The normal force (FN) on the block is:
A) mg B) ma C) mgcosfé D) mgsiné

26. The magnitude of the force that causes the block sliding down is

A) 21217N B) 150N C) 90.44N D) 311 N

27. In the figure, two blocks slide over a frictionless surface along an x —axis with an acceleration
equals 2 m/s2. The force F' on block A from block B is:

B

A

60N S5k 25k
g g

A) 50N B) 60N C) 57N D) 40N

28. When a person is standing on a scale in an elevator, the scale reads higher than the normal
weight of the person if the elevator is :

A) accelerating upward C) moving up with constant velocity.
B) accelerating downward D) stationary
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29.

30.

31.

32.

33.

A ball is shot at an angle of 25° above the horizontal with an initial speed of vo . If the range it
reaches is 140 m, what its initial speed?

A) 80m/s B) 20m/s C) 40m/s D) 42.3 m/s

The force that always perpendicular to the surface is called

A) Gravitational force B) Tension C) Friction D) Normal force

Two objects having masses of 1Kg and 2Kg moving around a circle of radius r= 1 m and with v
=1 m/s. Their accelerations are related by:

A) S B) /=2 C) aq,=a, D) a=a,=0

a

N |~

a

2 2

Two forces, have magnitudes 5 N and 10 N, are applied to an object moving along an x —axis.
In which figure of the following the magnitude of the acceleration of the object is the least ?

5N T 5N
10N >
— 10N
A) ()]
SN
» 10N 5N 10N
B) D)

The coefficient of static friction between a 5 kg block and horizontal surface is 0.4. The
maximum horizontal force that can be applied to the block before it slips ( d-T}"é) is:

A) 254N B) 196N C) 458N D) 10.3N
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King Abdulaziz University
Faculty of Sciences
Physics Department

First Term
1433-1434 H

Date: 20 / 1/ 1434H
Second Exam - Phys 110

Name: ID No: Section:

CHOOSE THE CORRECT ANSWER

1. A particle initially has v = 4i —2 +3k m/s and then 4 s later has v = -2/ —2 j+5k m/s
the magnitude of the average acceleration a,, is X V -y

Avqg B S

&
N ] 2,) = (5 S)k
a) 2.25 m/s? . 158 m/s> ¢) 0.25m/s?2 d) 1.85 m/s? f\}) =2 i)iii i J

C ~ "\
— ~\b L{Ub k-;,
U( \/L"b);(ubjw} vv\/é ‘

A particle moves with initial velocity v, = 6i —2.6 f m/s , and a constant acceleration 7 ==0.3; + j o
m/s? Vex \"’J A 2y

7

Use the following to answer questions 2-3:

2. How long does the particle take to reach its maximum rgcjgbcirglﬁit:ev

| Bi< 6, AT —od
(3)20s b) 265 c) 43s d) 2265 o B
- =x"%r _o-8 _i12.5]|
3. What is the particle's max:mum\i — coordmate \ B . S § S
— T B
V=V T, (x —
a) 7m b) 36m () 60m d) 36m ox T EA K- Ko
. _ _ 0 :g\o/)«;z( o33 ( x»r%o)
Use the following to answer questions 4-6: A= Ap= ™ 03 i -\C o m..
A ball is projected with initial velocity v 0 =82 m/s at an angle 6, =60° above the horizontal ntal . ,;_,‘,__% a
Vo = Vyx L o “\O
J
4. Atthe maximum height the ball's velocn:yv in umt vector notation is \ - N CoS 5
- \;, - O "..?> J { \ \ ohn T ¢ -
. 7~ (@ C /
@v‘=4lz b)v-821+71] c)v—411+71/ d) v =71 { = 5 & -7
1 - i \
— ,'\
5. The ball's velocity v"O in unit vector notation is: vV, Ly C = 711 ‘ A~
C s ' J 4 \\,'. ; .“,\ UL
. . . . . . [0 i'l 4
a) v, =300 b) v,=24i +52] (P, =41 +71] d) v,=71] c2Can Lo

6. The maximum range Rmax is \(/ - NS

a) 442m b) 820m «¢) 541m @))686 m
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7. The positior vector for moving particle as it moves in xy plane is

N = \1 ~"\\ \k"‘“ﬁ)j s QA = ‘Jﬂ\)‘ { _\(;_.‘J =5 ‘:/—:‘St /S
a) a, =constant, and a, = not constant < —— i

"Ny — 1 © ™M S
b) a, = constant, and a, = constant

O

not constant, and a, = constant

=%

~
Q
I

not constant, and a, = not constant

Use the following to answer questions 8-10:

. - . . . . Sy e r L .L\\- v i z;.,-\.’:-\";lj
A ball is projected horizontally with a velocity v ; of magnitude 5m/s 1 Ve s e© < .

- \ 2N/ S
{ C ~ 7%
8. The x - component of its position after 0.25 s is ) e
&E= 015 S
a) x=15m b) x=5m ¢) x=125m @)x=125m X — A=\, Cog G 1
9. The vertical component of its position after 0.25 s is A-0 = T Coslo)(ory)
g\" s V.U 5wl
a) y =-0.613m c) y =-122m .
y =-0306m d) y =-245m 9-9 0=\ \\\L‘ﬂ'h()’“&
10. The x - component of its velocity after 0.25 s is A \Y = —c. 3 & Vi
a) v,=3m/s b) v, =2m/s ) v =4m/s (d)v =5m/s lo) V. -V, Ccc = 5 coslo])
\ - 5 \;.»».,/-"\
11. The speed of a car moving in a circular path of radius 5m making two complete cnrcle in o
8sis ' L =4y s
v=Sw, T = 4
. T =) = BLmb
a) 1.25m/s b) 25m/s c) 3.925m/s 7.85 m/s Ve O o 7.-,-~‘.£'2/) - -
\
Use the following to answer questions 12-13: P
Nyl
A particle is moving in circular path, at y = 5 m the particles velocity is v = (3 m /5 )i //
12. At which point the velocity is v = -3 | S l\__:_.é S
V= 3 J \ C ‘
a) y =-5m .x—+5m c) y =+5m d)x=-5m \\ / -
NS / | V= 2\
) A i . ~——— | J
13. The acceleration at x = -5mis <\ — (3 ). 1 s o /s 3" ~~>'y\‘ v
_.; v _ ) A - L - L
—_ 2.7 :‘_\7 - U "\ _Z .
a) =(0.6m/s")i = ) a:( 18m/s )1
() a=01.8m/s*)i d) a=(-0.6m/s*)i
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1
Az * 2w /S nY

) |
t«\,"\/va\v;;- \

)
14. A5 kg block is supported (‘h‘J) by a cord and pulled upward with an acceleration of 2 m/s?, \
the tension in the cord is E\: L § = WA A Y A}
@DT=59N b) T=10N ©) T=49N d) T=25N T-rag= g fo =g
) ) T = wa "1 oy
Use the following to answer questions 15-16: =5(q.g *1\ 2_ N
A box of mass m=100 kg is pushed at constant speed up the frictionless inciined plane of Er]gle §Q°,7
by a force F as shown in the figure o 2%®
— \ > ‘\ | \ -/
mo= Lo ke \8) fet,= &
Q
G = 30 , [_ N -
— WA \ A
C:JV\SJT"\V\Li\DQ‘QC Cos® 3’“
A= © Fo wm3siwe _ germ,gn
~ < ]
\s) K

" C.{" - Y _ O\¢
15. Applying Newton's second law to t\hqi —axis, the magnitude of F is A :j

Ay = &
F=565.8N b) F=490.7N «¢) F=980N d) F=577N _ 9 ‘
Frv = Fstua —mac
16. Applying Newton's second law to the y — axis, the normal force Fu is: “

F A= Fsiwa AW Cosa@.
a) Fn = Fsing - mg cosé @ Fn = F sing + mq cosé . ~
b) Fn=mg d) Fn=mgsing - mg
WA
17. Three forces F 27.7i +16j F 55 and F 20.5i —35. 3] acting on a 120 kg

block that can slide over a frictioniess floor, the agceleratuon of the block in unit vgcton -

notation is *.“\C ‘_ _W\C}\_ ";:> El—‘ F‘L\ ‘" . :2 =N e - (l"l X I‘L -

a) a=(046m/s*)i —(0.7m/s*)] ¢ 5:(0.18m/s2)z"—(0.34m/sz)f
6 @=(086m/s") —(0.16m/s*)] d a=(0.54m/s*)i —(0.12m/s*)}

Use the foliowing to answer questions 18-20:

\'\ ] l\ u\
A ball with WEIth of 3N s atrest ona honzontal surface. A tension forcéT—lN is applied to the
ball by an attached vertical rope but the ball is still at rest

N

.y

lr“if? - -,\,f\'_u\.
Fa + T- '”\%\'\ = O
Fnvemq Tz IV AN=Z N

s

N3
18. The normal force Fn acting on the ball is

) Fn=1N b) Fx=4N ©F~=2N d) Fu=3N
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19. The ball exerting a downward force on the surface. The reaction to this force is

a) The force of Earth on the ball c) The force of the earth on the surface
» } The force of the surface on the ball d) The force of the ball on Earth
20. The ball's mass is LA —~ 3N
‘ ¥ _ 2 - ot —_.‘/ \ N A
a) 0.6kg 031kg ¢) O.11kg d) 0.5kg "= 57 T oo -

21. Three forces f, =—i — jﬁ , I':Z =—i and 133 =i+ jA acting on a body, from the free body
diagram the vectors that represent these forces are:

2
5. 1
3
4
a) F, isvector5, F, is vector 2, F, is vector 3
b) F, isvector 3, F, is vector 4, F, is vector 1
3 (C)) F isvector4, F, isvector 5, F, is vector 2
d) F isvector1, F, is vector 3 , F, is vector 4

22. Which of the figures show the vector addition of forces F; and F to give their net force
Fnet :

Fy F,

b) " »@ "

Use the following to answer questions 23-24:

A person pushes horizontally a 38 kg block with a force F to move it across a floor along the + x -
axis

23. The coefficient of kinetic friction is 0.35, the magnitude of friction force is N 3 J
a) f, =133N b) f, =12.25N ¢) f, =3.43N @f‘, =130.3N Jx — y ’
= Y - X
- = ) w " 4
- .L !
. . 3
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24. The acceleration of the block is: }/’ ) _ — A - " - | N

|
YT
F
¢
(
r
{

.,}@G=F_fk b)a:—li c)a:.ﬂ d)a:f’.—F

m m m m

25. A block of mass E()Lkg lies on a floor, the magnitude of the frictional force on it from
the flooris:

\ [ ]
{ i {

})E_U-’\~&>L“> No Fevrce- at Shely ‘17
a) 40N (B) 0 ) 50N d) 49N F=o

26. A block of weight 45N resting on a table in an elevator moving upward at increasing speed, ¥ O\ j
the magnitude of the normal force Fy : Fntl e
a) Fx<45N b) Fu=0 @F~>45N d) Fu=dsN PN Mg )
“EN = vk WM 4= A5

27. The physical quantities are measured in the same units are: . L*‘) 5" AN
S T FEN 710 /V

ke ., N w/s s WL
a) mags and weight c) velocity and displacement
b) friction and acceleration —> weight and tension

‘\J / ’.\\'/ :‘ T AT .\‘J.

28. In the figure, if the body does not move, then the static frictional force f, and the
component of Fare:

F f.

a) f, =zero
b) f, > the component of F
— @ f. = and opposite of the component of F
d) f, < the component of F
y 1 J ( Y (
29. A newton is the force: A = Ko MJ/S &= +F = WL O
a) of gravity on a 1 kg body
b) of gravity on a 1 g body
c) that gives a 1 g body an acceleration of 1 cm/s?
(d)) that gives a 1 kg body an acceleration of 1m/s?

30. In a given figure, the weight exerted on Earth from the ball is

@750N b) 50N «¢c) 700N d) 490N
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31. In projectile motion, the acceleration of any projectile along the x-direction is:

32.

33.

a) -9.8m/s? @0 c) less than zero d) great than zero

The position vector 7 of a body is defined By equation 7 = (Pt —Q1t° )iA +N jA where A,
Qand Nare constants. The velocity of the particle will be zero at time equal to:

V=0 a.t t= &

Q P 3Q ’/' - },,_“ - ,;_ ~ ; \‘ 1:-
a) F @ "'3—!5 c) 1‘? d) /PO ) e ({ - 2 )

le) - 22— > L‘)__ Cc '..’ f: =
The direction of the centripetal force acting on a body moving in uniform circular
motion is | W\ way S pPo : At tow AV L e Con tey e ‘

@® b)@ ©) d)\J F'
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