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QL
A 6.0 kg particle has the xy co-ordinates (—1.20 m, 0.50 m), and a 4.0 kg particle has the
Xy co-ordinates (0.60 m, 0.75 m). Find the xy co-ordinates of third particle of mass 2.0 kg
if the center of mass of the three-particle system is at the origin.

A) (24 m,-3.0m)
B) (2.4m,5.0m)
C) (3.0m,-2.4m)
D) (3.0m, 2.4 m)
E) (44m,3.0m)

Ans:
(Z M) XCOM = m1X1 + m2X2 + m3X3
(6+4+2)x0= 6(—1.2) +4(0.6) + 2X;
_72-24 54
3 = 5 =24m
(Z M) Ycom = M1y + myy; + mzys;
0= 6(0.5)+4(0.75) + 2y;
-3-3
s = < 2 ) =
Q2.
A paratrooper whose parachute fails to open lands in snow; he is hurt slightly. Had he
landed on bare ground (or hard surface), the stopping time would have been 10 times
shorter and the collision lethal (deadly). Which one of the following statements is True?
A) The presence of the snow keeps the value of paratrooper’s change in momentum
unchanged.
B) The presence of the snow increases the value of paratrooper’s change in momentum.
C) The presence of the snow decreases the value of paratrooper’s change in momentum.
D) The presence of snow increases the impulse stopping the paratrooper.
E) The presence of snow increases the stopping force.
Ans:
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Qs.
A 4.0 kg object sliding on a frictionless horizontal surface explodes into two 2.0 kg parts.
The first part is travelling with velocity of 3.0 m/s, due north, while the second part travels
with the velocity of 5.0 m/s, 45° north of east. What is the original speed of the object?

A) 3.7 m/s 2m J-
B) 6.3 m/s Vo 3mi/s
C) 7.1mls O 5
D) 1.2 m/s o
E) 4.5m/s 45 |
Ans:
41]0 = ﬁi
Pr=2x3]+2x5sin45°% +2 x 5c0s45°1 =711+ 13
L oL, 74, 13 X X
P, = P > v, =Tl+T]= 1.81 + 3.3j
|lvgl =+/1.824+3.32 =3.7m/s
Q4.
Two spheres, A and B, have different masses. They approach each other (head on) from
opposite direction with the initial speed of 3.0 m/s each and collide elastically. After the
collision, if sphere A remains at rest what is the final speed of sphere B?
A) 6.0 m/s
B) 4.0m/s
C) 9.0m/s
D) 8.0m/s
E) zero
Ans:
V4 =3m/s;vg = —3m/s
my —mpg sz
Vyg= ———X3+——— X —3
my + mpg my + mpg

0=3my —3mg —6mg = my = 3mg

MmyVy; + MpVp; = MpVpf
3m33 - mB X 3 - mB va

6mg = mpvgy = Vg = 6M/s
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Q5.
Figure 1 is a graph of the angular velocity versus time for a disk rotating like a merry-go-
round. For a point on the disk rim, the magnitudes of maximum tangential acceleration and
maximum radial acceleration respectively are at:

Figure 1

A) cand b ()]

B) bandc

C) bandb

D) aandc

E) dand a
Ans:

dw
a; = — ,maxatc

dt

ar = rw? maxat b

Q6.
A flywheel makes 40 revolutions as it slows down from an angular speed of 1.50 rad/s to
a stop with constant angular deceleration. How much time is required for it to complete the
last 20 revolutions?

A) 237s
B) 126
C) 312s
D) 733s
E) 431s
Ans:
0p=40X2m ; wg= 15rad/s; w =0

w? = wi+ 2 ab,

g
1607

Wy = W30+ 2a(20 X 21)

0= wi, +80an

wy w3 1607
= t >t= —0,
7 1607 V2 o

=>t= 237s
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Q7.
Figure 2 shows a uniform disk that can rotate around its center like a merry-go-round. The
disk has a radius of 2.00 cm and a mass of 20.0 grams and is initially at rest. Starting at
time t =0, two forces are to be applied tangentially to the rim as indicated, so that at time
t = 1.25 s the disk has an angular velocity of 375 rad/s in the counterclockwise direction.

If force If1 has a magnitude of 0.100 N, what is the magnitude of If2 ?

A) 0.16 N Figure 2
B) 0.31 N
C) 0.44N
D) 0.25N
E) 0.73N Il
Ans: ) F
ns: —
F,R—FR =la Fy
1
(FZ_FI)R =E MRZCZ
_2(F,—Fy) 2(F, — 0.1)
“TTMR T 20x103x2x 102
F,—01=20%x10"°«
F. —01+20x10‘5(w_w0)—01+20><10‘5<375>—016N
2T t 1.25)
Q8.
The rigid object shown in Figure 3 consists of three balls and three connecting rods, with
M=1.6 kg, L=0.6 mand &= 30° The balls may be treated as particles, and the connecting
rods have negligible mass. If the object has an angular speed of 1.7 rad/s, determine the
rotational kinetic energy of the object about an axis that passes through point P.
: Figure 3
A) 581
B) 3.5 o,
C) 1.7 S ; M
pys1y - He 2L
E) 2.3J 4
Ans: [ feﬁg w
1 9)
Kp = Elwz

I = M (2L)% + 2M(Lcos6)? x 2

= 4ML2(1+ cos?0) = 4 x 1.6  0.62 [1 + cos? (g)] = 58]
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Qo.
The angular momenta of a particle in four situations are: (1) I = 3t +4; (2) | = —6t; (3) | =
2; (4) | = —4/t. Where | = angular momentum and t = time. In which situation is the net
torque on the particle for t > 0 negative and increase in magnitude and positive and
decrease in magnitude respectively?

A) 2and 4
B) 4and 2
C) 1and2
D) 2and 1
E) 1and 3
Ans:
dL d(3t+4) 3
DS w T T A

d
=—(2)=0
T3 dt (2)
d
= (—6t?) = —12t (Negative but magnitude increase with time)

d/ 4 4
T4 = —|——) = — (Positve but magnitude decreases with time)
dt t t

Q10.
Force If:(Z.ON)f-(3.0N)I2 acts on a pebble (small stone) with position vector

r=(0.5m)i - (2.0m)l2 relative to the origin. Find the magnitude of the resulting torque
on the pebble about the point (2.0 m, 0, -3.0 m).

A) 25N.m

B) 3.7N.m

C) 1.2N.m

D) 6.1 N.m

E) 43 N.m
Ans:

T=APXF= F-7)xF=(05{—2k—2i+3k)xF
nt=(-1514+1k)x(2t-3k)= +45(ixk)+2(kx i)
T=-45j+2j= -25j

|tT] =25 N-m
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Q11.

A uniform ball of mass M = 5.0 kg and radius R rolls smoothly from rest down a ramp
(inclined plane) at angle 6 = 30°. The ball rolls down the vertical height h =1.8 m to reach
the bottom of the ramp. What is speed of the ball at the bottom of the ramp?

A) 5.0 m/s

B) 3.0 m/s

C) 7.3 m/s

D) 2.0 m/s

E) 4.2m/s
Ans:

1 1
K0=0;U0=mgh;K=Elw2+§mv2;U=0
AK + AU, =0
—Ia)2+1mv2—mgh=0
2 2
1><2 Riv2+ 2 =mgh
P PRI Y
T vt =mgh sv= |2 _50
10mv =mg v= 7= m/s

\ 30°
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Q12.

In Figure 4, a force F keeps a block of weight mg in static equilibrium. Considering all
pullies as massless and frictionless find the tension T on the upper cable.

Figure 4
A) 1.3 mg
B) 2.1 mg
C) 0.50 mg
D) 3.2mg
E) 0.27 mg
Ans:
T, 2R = TR
T I block
T2 = E
T'R = T;2R
2 T' =2T,
T' = !
T2 ;_T_T
17274 _
=
T
T1 + TZ = mg
T N T
4 2 | |r
3T = 4mg
block
4 .
T = 3 mg = 1.3 mg ‘l’
mg

King Fahd University of Petroleum and Minerals

Physics Department

c-20-n-15-s-0-e-0-fg-1-fo-0




Phys101 Third Major-162 Zero Version
Coordinator: Dr. Kunwar S. Sunday, May 07, 2017 Page: 8

Q13.

A boy of mass 36.0 kg stands at the center of a merry-go-round like rotating disc of radius
2.00m. The disc has mass of 200 kg and it is rotating with time period of 2.50 s. While it
is rotating, the boy walks out to the edge of the disc. What is the rotational period of the
disc when the boy gets to the edge?

A) 3.40s
B) 1.90s
C) 250s
D) 4.10s
E) 290s
Ans:
Ipwo = (Ip + Ig)w

1 2t (1 21
—MR? — = (—MR2+mR2)T

2T, \2
M
- M _< W) 0
T (1+2X36) 2.5 = 3.40
‘. = X 2.5 = ).
200 8
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Q14

In Figure5, a man leans against a vertical wall that has negligible friction. Distance
a=0.91 m and distance L = 2.1 m. His center of mass is at distance d = 0.94 m from the
feet-ground contact point. If he is on the verge of sliding, what is the coefficient of static
friction between his feet and the ground?

A) 0.22
B) 0.42
C) 0.64
D) 0.12
E) 0.34
Ans:
. Fs
Torque equation S T
mgdcosO = Fy, -+ \/L? —a?
mgd a
— 7 = Fn
1/LZ — a2 L
Force equations,
= Fy;
Fyi =mg
Fs = Fy1- Us
Fs  Fy;  mgda 1 ad

u:—_ = — e —
* Fyi mg INIZ—a? mg IVIZ—a?

=0.22

Figure 5

;\f,

CoIm A;Q/\ff

> x
fe——a —

y
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Q15.

A rod 5.0 cm in diameter projects 6.0 cm from a wall as shown in Figure 6. An object of
mass m = 1.2x10% kg is suspended from the end of the rod. The shear modulus of the rod
is 3.0x10% N/m?2. Neglecting the rod’s mass, what is the vertical deflection of the end of

the rod.

A) 1.2x10°m
B) 2.4x10°m
C) 3.1x10°m
D) 5.4x10°m
E) 6.2x10°m
Ans:
F/A F l
Al =

" Al wR? A

F 1
Al =

1.2%x10%3%x9.8%x 6 x 1072

Figure 6

Al=12x%x10"°m

TR?2 o 13.4x25x10-2 x 3 x 1010

6.0 cm

== %
B, -k
I === n
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