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QL.

A constant force F =(7.0i —2.0])N acts on a 2.0 kg block, initially at rest, on a
frictionless horizontal surface. If the force causes the block to be displaced by
d = (4.0f +6.0])m, find the block’s final speed.

A) 4.0 m/s
B) 5.0m/s
C) O0m/s
D) 3.0m/s
E) 2.0 m/s
Ans:
W = AK 0
G | 1
F-d= Emvf2 - E}x/f
1 2
28-12=> (2)v2
vi=4m/s
Q2.
A 15.0 N force with a fixed direction does work on a particle as the particle moves
through the three-dimensional displacement d :(2.OOiA—4.OOj+3.OOI€)m. What
is the angle between the force and the displacement if the change in the particle’s
Kinetic energy is 50.0 J.
A) 51.8°
B) 62.3°
C) 43.9°
D) 69.1°
E) 37.2°
Ans:
W= AK

|l_5| |a)|cose = 50

50
co0sh =—=0=51.8°
15v29
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Q3.

The only force acting on a 2.0 kg body as the body moves along an x axis varies as
shown in Figure 1. The scale of the figure’s vertical axis is set by Fs= 5.0 N. The
speed of the body at x = 0 is 5.0 m/s. At what value of x will the body have a kinetic

energy of 15 J?
Figure 1
A) 40m F, (N)
B) 1.0m F,
C) 30m \1 9 3 4 5
D) 50m
E) 2.0m 0 x (m)
Ans:
AK =W = Area —F,
K¢ = Kj + Area

15 = 25 — F(x — 2)

15 =25-5x+10

>x=4m
Q4.
The loaded cab of an elevator has a mass of 3.0x10*kg and moves 150 m upward in
10 s at constant speed. At what average rate does the force from the cable do work on
the cab? [Ignore air resistance]
A) 44x10°W
B) 2.0x10°W
C) 2.7x10°W
D) 2.7x10°W
E) OW
Ans:
w d
P = — = %
t t

_ 3x10%x9.8x 150
- 10

= 4.4 X 10°W
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Q5.

In Figure 2, a 6.00 kg block is projected up a frictionless plane at a speed of 4.00 m/s.
The plane is inclined at an angle 6 = 30.0° with the horizontal. How far up along the
inclined plane does the block move before coming to stop? [Ignore air resistance]

A) 1.63m
B) 0.850 m .
C) 4.00m Flgure 2
D) 1.00 m
E) 1.05m 4,00 m/s
Ans:
AE=0 ]
1 2
Smvi = mgh
vi  (4)?
>h=~-=—"-—-=10816m
2g  (2)(9.8)
d= h = 1.63
~ 30 oM
Q6.
A man pushes a block up an incline at a constant speed. As the block moves up the
incline, only one statement is true:
A) Its kinetic energy remains constant and the potential energy of block-earth
system increases
B) Its kinetic energy and the potential energy of block-earth system both
increase
C) Its kinetic energy increases and the potential energy of block-earth system
remains constant
D) Its kinetic energy decreases and the potential energy of block-earth system
remains constant
E) Its kinetic energy decreases and the potential energy of block-earth system
decreases
Ans:
AE=0
AK+AU =0
AK=0

AV = mg(h — hy)
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Q7.

As shown in Figure 3, a 3.50 kg block is accelerated from rest by compressing
against a spring by a distance x. The other end of the spring is fixed to the wall and
the spring has a spring constant of 134 N/m. The block leaves the spring and then
travels over a rough horizontal floor with a coefficient of kinetic friction x, =0.250.

The frictional force stops the block in distance D = 7.80 m. Find the distance x?

A) 1.00m Figure 3
B) 0.460 m s
C) 1.20m d
D) 0.750 m
E) 2.30m TRITRLE
Ans: o N
1 , ~— No friction D |
- kx® = wmgD (1)
1
E(134)x2 = (0.25)(3.5)(9.8)(7.8)
= x=1.00m
Q8.
A 80 kg skier starts from rest at height H = 25 m above the end of a frictionless ski-
jump ramp and leaves the ramp at angle 6= 30°, as shown in Figure 4. What is the
maximum height h of his jump above the end of the ramp? Neglect the effects of air
resistance.
A) 63 m Figure 4
B) 5.6 m
C) 7.1m
D) 43m . N L
E) 81m -—
Ans:

1
AE =0 = mgH = Emv2

Vo = +/2gH
vi =vZ—2gh

0 = 2gHsin?(30) — 2gh
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Qo.
A completely inelastic collision occurs between two balls of clay that move directly
toward each other along a vertical axis. Just before the collision, one ball, of mass 5.0
kg, is moving upward at 20 m/s and the other ball, of mass 2.0 kg, is moving
downward at 15 m/s. After the collision the two balls stick together and move. How
high do the combined two balls rise above the collision point? (Neglect air resistance.)

A) 5.1m
B) 2.6 m
C) 7.3m
D) 3.7m
E) 45m
Ans:
Poefore = Pafter
5X20%x]—2x15%x j=(5+2)V
=>V=10]j
1
5 (m; + my)VZ = (m; + m,)gh
= h Ve —(10)2 5.1
= — = =o.1m
2g  (2)(9.8)
Q10.
A 3.00 kg ball strikes a wall at 10.0 m/s at an angle of 60.0° with the plane of the
wall. It bounces off the wall with the same speed and angle (See Figure 5). If the ball
is in contact with the wall for 0.200 s, what is the magnitude of the average force
exerted by the wall on the ball? [ignore air resistance]
mVsin30 Figure 5
A) 260 N ‘\’ |
B) 150N mVcos30 s ~_ 60.0°
C) 110N O
D) 390N mVsin30, ¢ ST *
Y
E) O 776007
Ans: o
Impulse = |AP| = FAt h mVeos30

2mVcos30 = F(0.2)
(2)(3)(10)(0.866) = F(0.2)

= |Favg| = 260N
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Q11.
The center of mass of a two-particle system is at the origin. One particle has a mass of
2.0 kg and is located at (x = 3.0 m, y = 0.0 m). What is the location of the second
particle if it has a mass of 4.0 kg?
A) x=-1.5m,y=0.0m)
B) (x=+15m,y=-1.5m)
C) x=-15m,y=+15m)
D) (x=0.0m,y=-1.5m)
E) x=+1.5m,y=0.0m)
Ans:
X 0= m;x; + myx;  (2)(3) + 4x;
ameT T mp+m, 6
=2x,=—15m
Yem =0=(2)(0) + (D) (y2) =y, = Om
Q12.
Two metallic solid spheres approach each other head-on with the same speed of 3.00
m/s and collide elastically. After the collision, one of the spheres, whose mass is 600
g, remains at rest. What is the speed of the two-sphere center of mass?
A) 1.50 m/s
B) 3.55m/s
C) 1.00 m/s
D) 2.75 m/s
E) 4.53 m/s
Ans:
My —my 2m, _
Vie = m; + m, Vi m; + m, Vai =

m
>m;—my—2m, =0 > m, = ?1=200g

mllvlil - m2|V2i| = Vcom(rnl + mz) = Veom = 1.5m/s
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Q13.

Staring from rest, a disk takes 10 rev. to reach an angular velocity o at constant
angular acceleration. How many more revolutions are required by the disk to reach an
angular velocity of 2w?

A) 30 rev.
B) 10rev
C) 20 rev.
D) 40 rev
E) 50 rev.
Ans:
wf =0+ 2a(10) = wf = 20«
wh = wf + 2a(AB)
(4)(20a) = 20 + 2a(AB)
= A0 = 30rev
Q14.
A thin uniform rod (mass =5.0 kg and length = 6.0 m) rotates freely in a vertical plane
about a horizontal axis that is perpendicular to the rod and passing through point A, as
shown in Figure 6. Point A is at distance d = 1.5 m from the end of the rod. The
kinetic energy of the rod as its other end B passes through the lowest vertical position
is 25 J. What is the (linear) speed of the end B as the rod passes through the lowest
vertical position?
i !
A) 6.2 m/s Figure b; a
B) 2.6 m/s B 1
C) 3.9m/s
D) 7.9 m/s 5
E) 8.1m/s
Ans:
[ = mLZ+Md2—M L + (1.5)2
12 o \12 '

B

36
=5 (E + (1.5)2) = 26.25 kg - m?

/ 2)(25
w = (2)6(.25) = 1.378rad/s

V=Rw=(6-1.5)(1.378) = 6.2m/s

King Fahd University of Petroleum and Minerals
Physics Department c-1-n-20-s-0-e-1-fg-1-fo-0




Phys101 Second Major-143
Coordinator: Dr. W. Al-Basheer Thursday, July 30, 2015

Zero Version
Page: 8

Q15.

A 45 N block is suspended by a massless light string from a 2.0 kg pulley, as shown
in Figure 7. The block is released from rest and falls to the floor below as the pulley
rotates. The pulley may be considered a solid disk of radius 1.5 m. What is the

magnitude of acceleration & of the block? [Ignore air resistance]

Figure 7
A) 8.1 m/s?
B) 15 m/s’
C) 9.4 m/s®
D) 5.5 m/s?
E) 7.3 m/s?
Ans:
T=Ia=RT
It %MRZ a
= T = —_—_——
R R R
Lo 2253 _ 225 225
TR T (152 @5z @
> T—mg= —ma
45
a—45= —% a >a=81m/s?
Q16.
A 2.0 kg solid cylinder of radius 0.50 m rotates about its cylindrical axis at a constant
angular velocity of 40 rad/s. What average power is required to bring the cylinder to
rest in 10 s?
A) 20 W
B) 10 W
C) 50 W
D) 30 W
E) 40W
Ans:
1 11/1
W=2AK= -l0? = —[(—) (2)(0.5)2] (40)2 = 200 J
2 2[\2
=>P= w_200_ 20W
t 10
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Q17.

Ans:

A uniform solid sphere rolls without slipping along a horizontal surface. What
percentage of its total kinetic energy is rotational kinetic energy?

A) 29 %
B) 50 %
C) 12%
D) 75 %
E) 33 %

2 2p2
Krotational — E(‘o R"M
Kttl i 2R2 1 2R2
ota 10Moo R +2Mw R

2
=-=029=29%

Q1s.

AnNs:

Force F =(3i + J)N is acting on a particle with position vector ¥ = (21 +4 j)m. What
IS resulting torque on the particle about a point (x =0m, y = 6 m)?

A) 8k N.m
B) —8kN.m
C) 5k N.m
D) —5k N.m
E) 3k N.m

x F

2-0)i+ (4 —6)j= 21—2]

Al
Il
-

il
I

X (21 —27) x (31 +7) = 8k N.m

Al
Il
-

Q19.

Ans:

A point object with 1.40 kg mass and position (x = 2.00 m, y = 3.10 m) moves at 4.62
m/s at an angle 45.0° north of east. What is magnitude of the object's angular
momentum about the origin.

A) 5.00 kg.m%/s
B) 3.60 kg.m?/s
C) 6.00 kg.m?/s

D) 7.00 kg.m?/s
E) 2.90 kg.m?/s

L=¢%xP
= (21 + 3.1§) X (4.62 cos 45 i + 4.62 sin 45 §)

L= -5k = [L| = 5kg. m?/s
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Q20.

Two uniform spheres A and B of equal masses, attached to two ends of a massless
rod, can rotate about a frictionless pivot at the point P in horizontal plane on a
tabletop. Figure 8 shows top view of the rotating system. The system is made to
rotate clockwise on the tabletop with angular speed . Sphere A collides with and
sticks to another sphere C (with equal mass) that is at rest on the tabletop. What is the
angular speed of the system immediately after the collision?

Figure 7
A) 0.56w
B) 0.82w
C) 0.60w
D) w
E) 0.29w
Ans:
T = R? mR?
Lpefore = Lafter = <mR2 +mT>(1) = <2mR2 +T> s

VY
NI3
N——
<

A
= — = wr=056w
A

N
BO
N———
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