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Q1.
A car travels along a straight line for 8.00 s. At first starting from rest, it accelerates
with a constant acceleration of 1.00 m/s? for 3.00 s. Then it continues moving further
for 5.00 s at constant velocity. How far has the car traveled from its starting point in
8.00 s interval?

A) 195m
B) 24.0 m
C) 9.00m
D) 4.50 m
E) 15.0m
Ans:
1 1 1 9
Xeot = X1 + X2 X3 =v0t+§at2 =Eat2 =§><1><(3)2 =5m
X, =v't where v  =vy+at=at=1x3=3m/s
X, =v't=3x5=15m
9
xtot = §+ 15 = 19.5m
Q2.
Figure 1 shows vector A and four other vectors, B, C, D, and E that have the
same magnitude but differ in orientation. Which of these vectors have negative dot
product with vector A ?
Figure 1
B) C,D : /
C) B, C SN e .
D) E, B T
E) D,B , :
Ans: A C
d- b= |a||b|cosh E

—ve value of a - b if cosBis—wve (6 >90°)

A- Dand A- E have — ve values
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Qs.
A particle P moves in counterclockwise nonuniform circular motion around a circle of

radius r as shown in Figure 2. At a certain instant the velocity V of the particle is 24
m/s west, and the acceleration of the particle has components of 2.4 m/s east and 1.8

2 i i ircle?
m/s‘ south. What is the radius of the circle® Figure 2

A) 0.32 km T W 3: r
B) 0.19 km ,
C) 0.54 km S

D) 0.14 km
E) 0.27 km

Ans:

v? v?
a, =— ;thenr = —

T

2

v (24)°

a, 1.8

= 320m = 0.32 km

Q4.
A 50 kg boy and a 10 kg box are on a frictionless ice of a frozen pond. They are 15 m
apart and connected by a rope of negligible mass. The boy exerts a horizontal 5.0 N

force on the rope to pull the box. How far from the boy’s initial position do they
meet?

A) 25m

B) 3.0m

C) 56m

D) 0.50 m

E) 43m
Ans:

5
oy = £5 = 0.1 m/s?; ageq = 0= 0.5m/s?

_d _15-d
t= 7 =
Z/aboy /%/asled

15X appy  15x01
Agled + aboy B 0.1+ 0.5 B

; then d X ageq = (15— d) apoy

2.5m
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Q5.

If it takes 2.0 J of work to stretch a spring 20 cm from its unstretched length, what is
the extra work required to stretch it an additional 20 cm.

A) 6.0J
B) 3.0J
C) 401
D) 9.0J
E) 2.01J
Ans:
1
x;,=20cm =02m,W, = Ekxl2
1
x,=40cm =04m,W, = Ekx%
1
W, Z/k x5 X2\
Wy 174 . 1
1
Weye =Wy — W, =8—-2=6.0J
Q6.
A skier is accelerating down a 50.0 m long frictionless hill slope. The slope makes an
angle of 20.0° with the horizontal. What is his speed at the bottom of the hill slope if
he starts from rest with a uniform acceleration?
A) 18.3m/s
B) 13.4m/s h
C) 9.21 m/s 20°
D) 16.3m/s
E) 21.3m/s
Ans:
h =d X sin20° = 50 X sin20° = 17.1m
AK = W,

1
v =pgh

vr =4/2gh =V2x9.8x17.1 =183 m/s
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Q7.
A driver in a 1.0x10° kg car traveling at 20 m/s slams on the brakes and skids to a
stop. If the coefficient of kinetic friction between the tires and the road is 0.40, how
far will it skid before stopping?
A) 51m
B) 21m
C) 33m
D) 24 m
E) 62m
Ans:
1 1 1
AK = Emvf —Emvl2 = —ymgd = 7/57,{1;12 = %ﬂk%lgd
2 2
Vi (20)
2ug  2x04x98 M
Qs.
The center of mass of a system of two point masses m; and m is located on the x-
axis at x =2.0 mand has a velocity of (5.0 m/s) i . The mass m; is at the origin with
non-zero velocity while m, = 0.10 kg is at rest at x = 8.0 m. Calculate the magnitude
of the total momentum of the system.
A) 2.0 kg.m/s
B) 3.1 kg.m/s
C) 1.2 kg.m/s
D) 3.2 kg.m/s
E) 4.2 kg.m/s
Ans:
my X X,
Xcom = m = My X X3 = Xeom X (My +my)
m, X X, 0.1x8
m; = -m, = —0.1=03kg
xcom

Poom = (ml + mz)vcom

)

Poom = (034+0.1) x5=2.0kg.m/s
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Qo.
A uniform solid disk of radius 80.0 cm is rotating about its central axis with constant
angular acceleration of 50.0 rad/s®. At a certain instant, the disk is rotating at 10.0
rad/s. What is the magnitude of the net linear acceleration of a point on the rim (edge)

of the disk?
A) 89.4 m/s’
B) 40.0 m/s*
C) 50.2 m/s?
D) 34.5 m/s?
E) 94.2 m/s*
Ans:
a, =ra = 0.8%x50 =40m/s?
a, =rw? =0.8x(10)2 =80m/s?
a= +a?*+a,?
a = /(40)2 + (80)2 = 89.4 m/s?
Q10.
A thin light string is wrapped around a uniform solid disk of mass 1.0 kg and
radius R = 35 cm as shown in Figure 3. The disk is then released from rest and rolls
downward along the string. Calculate the magnitude of the acceleration of the center of
mass of the disk.
Figure 3
A) 6.5 m/s’
B) 7.6 m/s’
C) 2.5 m/s?
D) 3.5 m/s?
E) 9.2 m/s?
Ans:
gsing g 2

|acom| =

1+ _11\/61(;3"5 1+

2
|@com| = 3 X 9.8 = 6.5 m/s?
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Q11.

Figure 4 shows a pendulum consisting of a uniform disk of mass M = 0.350 kg
and radius r = 20.0 cm, attached at its rim to one end of a thin 0.600 m long rod with
negligible mass. The pendulum swings freely about an axis perpendicular to the rod
and passing through point A. Calculate the period of the pendulum for small
oscillations.

Figure 4

Rotation —_ A
™

A) 1.82s axis
B) 2.75s
C) 1.01s
D) 3.01s L=0.600 m
E) 2.225s

Ans:

2

2

I =

N M(L+R)2=M<R +2(2L+R)>

Mgd = Mg(L + R)

M(RZ + 2(2L + R)2>
}élg(L +R)

T =2

(0.2)2 + 2 X (0.6 + 0.2)?
T 1T 2x9.8x%(0.6+02)

=1.82s
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Q12.

Ans:

Figure 5 shows a uniform beam having a mass of 90 kg and a length of 4.0 m. It is
held in place at its lower end by a pin P and its upper end leans against a vertical
frictionless wall. Find the magnitude of the force the pin exerts on the beam if its

lower end makes an angle 6 = 40° with the horizontal.

A) 1.0 kN
B) 0.10 kN
C) 29 kN
D) 4.0 kN
E) 0.40 kN

ZszNl—tho = F, =N,

sz: F,—mg=0>=>F,=mg=90x98=8820N

To solve for N,
ZTp =mg le/cose -N; x/sine =0

_ mgcosb

17 "2 sind = mg cotd
90 X 9.8
N, = — X cot(40°)

F, =N, =525.6N

mﬂzfﬁ+ﬁ

Lsin® <

= /(525.6)2 + (882)2 = 1027 N = 1.0 kN

Figure 5

1

\L%L(_/ FI;

mg > cos0




Phys101 Final Zero Version
Term: 131 Thursday, January 02, 2014 Page: 8
Q1s.

A uniform spherical shell of mass 1.00x10° kg has a radius of 5.00 m. Find the
gravitational force this shell exerts on a 2.00 kg point mass placed at a point 2.72 m
from the center of the shell.

A) 0

B) 1.80x10° N
C) 5.33x10° N
D) 1.80x10° N
E) 3.45x10 N

Ans:
A
Q14.
Three uniform spheres are fixed at the positions shown in Figure 6. Find the
magnitude and direction of the net gravitational force on a 0.015 kg particle placed at
point P.
Figure 6 M
A) 9.67x10™ N, at 45° above the positive x-axis. ~ M; |roxe ke
B) 9.67x10™'? N, at 65° above the positive x-axis. ——————®
C) 5.63x10™° N, at 50° above the positive x-axis. :
D) 7.32x10 N, at 45° above the positive x-axis. 0.5om .
E) 3.45x10° N, at 45° above the positive x-axis. U looens | L one
Ans: B Semmarer T ’QM1 ;
m

F

y

—ZF—G (M1 P 450)
- LT (052 T 07072

1 N 2 X cos 45°
(0.5)2 (0.707)2

= 6.67 x 1071 x 0.015( ) =0.683 x 1071t N

j o =ZF = Gm ( M, + M, sin45°> = 0.683 x 10" N
y (0.5)2 ' (0.707)2 '

IF'| = /(0.683 x 10-11)2 + (0.683 X 10-11)2 = 9.66 X 10~12 N

OF

124

FI
= tan™! (—y> = tan"1(1) = 45°
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Q15.

Three solid uniform spheres are located in space, as shown in Figure 7. The 50.0
kg and 100 kg spheres are fixed and the 0.100 kg sphere is released from its initial
position with its center 0.400 m from the center of the 50.0 kg sphere. Find the kinetic
energy of the 0.100 kg sphere when it has moved 0.400 m to the right from its initial

position.
Figure 7
A) +1.81nJ 00k )
B) -1.81nJ O 'llzﬂka
C) -5.34nJ ,
D)) +5.34 nJ — 0.400 m—sle 0.600 m -—4
E) +7.45n]
Ans:
1,
Kf = Emvf = Ui - Uf
_ Mso  Mygp\ GMs5oMigo
U= —Cmos (0.4 " 06 )- 1
Mgy Mypo Gmsomyg
U = =6mos (G5~ 02) ~ 1

1 Mso  Mygp Ms5g Mygo
K =35 0aVf =U;—Us = 6}7{10.1( + - - )

0.8 0.2 0.4 0.6

100 50 100

K = 0.1 X6.67 X 10711 (— +—-—- —) = 1.80 x 107Y)

0.8

02 04 0.6
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Q16.

The potential energy of a satellite of mass 1.00x10%kg on a surface of a planet is
—1.00x10° J. Find the escape speed of the satellite from the surface of the planet.

A) 1.41x10°m/s
B) 2.00x10°m/s
C) 3.54x10'm/s
D) 9.80x10°m/s
E) 9.80x10°m/s

Ans:
1 —2U;
Ki+Ui=0 ﬁKi=§mvesc= _Ui D Vpge = m
2 x 106 ,
Vese = 00 - 1.41 X 10° m/s
Q17.
A planet is in an elliptical orbit about the sun. Its maximum distance from the sun at
point A equals three times its minimum distance at point B from it. Calculate the ratio
(Ka/Kg) where Ka is the Kinetic energy of the planet at point A and Kg is the Kinetic
energy of the planet at point B.
A) 1/9
B) 1/3
C) 1/2
D) 1/5
E) 1
Ans:
Vs T
LA = LB = V{UATA = 77{1737"3 = g = a
K, _\%}’ﬁvi v o N1
KB %}ﬁvé Ug TAZ W 9
Q1s.
Figure 8 shows four situations in which two liquids are in a U-tube. In which
situations the liquids cannot be in static equilibrium?
A) 2 only Figure 8
B) 1and 3
C) lonly I l I I
D) 4 only
E) 3and 4
Ans: 1 2 3 4
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Q19.
A 15.0 kg concrete block is raised from the sea bottom by a cable with negligible
mass. What is the tension in the cable when the block is at rest hanging from the cable
and completely submerged in the water?  (Density of concrete = 2.00x10% kg/m?,
and density of seawater = 1.03x10° kg/m®)

T
A) 713N 1
B) 98.4 N
C) 59.5 N
D) 80.1 N £
E) 405N |
Ans: Mop;g

mg = pr X Vopj 5 Mopj = Pobj X Vobj

Mypj X Pr

Mme =
4 pobj

T+ Fgp=mypjg =T =myjg — Fg =Mypjg —Mmsg

i i
T = (mobj_mobj_>g:mobj (1_ )g
pobj pobj

T=15(1 1,03 x 10° X9.8="713N
B 2 x 103 T .
Q20.
Incompressible oil of density 850 kg/m® is pumped through a cylindrical pipe at a
rate of 9.50 L/s. The first section of the pipe has a diameter of 8.00 cm and the second
section of the pipe has a diameter of 4.00 cm. What is the flow speed in the second
section?
A) 7.6 m/s
B) 5.4 m/s
C) 2.3mls
D) 1.9m/s
E) 9.3 m/s
Ans:

RV -3 3
R,,=Av:>v=7butR,,=9.5><10 m°/s

R, 9.5x1073

Thenv, = 4 = X (0.02)2

=7.6m/s




Phys101 Final Zero Version
Term: 131 Thursday, January 02, 2014 Page: 12

Q21.
Water flows smoothly in a horizontal pipe. Figure 9 shows the kinetic energy K of a
water element as it moves along the x-axis that runs along the pipe. Rank the
numbered sections of the pipe according to the pipe radius, smallest first.

K Figure 9

ngowe

NP WRE N
P WM W
WN P WPk

Ans:

R,

1
K=Epv2; butR,=Av > v = 1

Q22.
A body oscillates with simple harmonic motion along the x axis with its
displacement given by x = (5.0 m) sin (¢ + ¢). If the velocity of the body at t = 0.0 s is
—-8.0 m/s, the phase constant ¢ is:

A) +2.1 rad

B) —0.50 rad

C) +0.50 rad

D) +3.5 rad

E) —2.8 rad
Ans:

dx = ‘=0
U=E=5ncos(nt+¢) For t=0:v=5ncos((p)=>¢>=cos_1( (Sn )>

® = cos~ ! <§> = 120.6° = +2.1rad
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Q23.
As shown in Figure 10, a force F= 25.0 N is pulling a 20.0 N box up a rough inclined
plane. The inclined plane makes an angle ® = 20.0° with the horizontal. Find the
magnitude of the acceleration of the box if the coefficient of kinetic friction between
the plane and the box is 0.400.
Figure 10
<
N
A) 5.21 m/s°
B) 3.35 m/s’
C) 9.80 m/s?
D) 4.20 m/sz mgcoso
E) 6.50 m/s mgsin®
Ans: \
F—mgsinf — f, =ma; f, = puymgcosé
- F —mgsin@ — y,mgcos6
m
_ 25-20x5in20°~04x20xc0s20°
- 20/9.8 = 52m/s
Q24.
Figure 11 shows plots of the kinetic energy K versus position x for three harmonic
oscillators that have the same mass. Rank the plots according to the period of the
oscillators, greatest first. .
Figure 11
K
A) c, b, a @
B) a, b, c )
C) b,c,a
D) c,a,b -
E) a,¢c, b
Ans: L ¥
7= 2 on 2 butk = Siex?
T o g PR T m
m x2
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Q25.
A particle executes simple harmonic motion in one dimension described by:
X = (10 cm) sin [(w rad/s)t], where t is in seconds. At what time is the potential energy
of the particle equal to its kinetic energy?

A) 0.25s
B) 15 s
C) 0.79s
D) 0.50s
E) 18 s

AnNs:
1 E 1 1 1
U= Ekx2 but U = E=—kx,2n then E\&xz =ka,2n =>x =

xm
4 2

1 0.785 rad
t=—X45°= ——— =0.25s
T T




