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QL
Work is defined as the scalar product of force and displacement. Power is defined as the
rate of change of work with time. The dimension of power is
A) ML2T?®
B) M L*T?
C) ML3T?
D) ML2T?
E) ML T?
Ans:
N M.L
W= F.d= [W] = [F] L=F.L=ML2.T‘2
dw [W] ML2. T2 ) s
P—Eﬂ[P]— T— T =M.L~T
Q2.
The density of iron is 7.86 g/cm®, and the mass of an iron atom is 9.30 x 10 g. How
many iron atoms are there in 1.00 in* of iron? (1 in = 2.54 cm)
A) 1.39 x 10** atoms
B) 1.67 x 10% atoms
C) 5.76 x 10%! atoms
D) 2.03 x 10% atoms
E) 3.91 x 10" atoms
Ans:
Volume: V = 100 in® x St M _ 44 4 em3
olume: = 1. mn 1.00 in3 = A CIn
m  9.30 x 10723 ~
Volume of 1 atom:v=—= ————— = 1.18 x 10723 cm?
p 7.86

~ The number of atoms is:

\Y 16.4

— — 2
;— W— 1.39 x 10%* atoms

N =
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Q3.
Two cars are initially at rest. Car A is at x =0, and car B is at x = + 600 m. They start to
move, at the same time, along the same line in the positive x direction with constant
accelerations: a = 4.00 m/s* and ag = 1.00 m/s®. How long does it take car A to overtake
car B?
A) 20.0s
B) 30.0s
C) 2505
D) 345s
E) 1755
Ans:
Let d; = distance moved by A
Let d, = distance moved by B
When they meet: d; = d, + 600 — (1)
04 1
d, = vl + Faat? =5 X 400 x t? = 2t — (2)
1 1 1
d, = vot+ —agt? ==x 1.00 xt? = =t — (3)
2 2 2
From (2)and (3), back to (1):
2 1 2 3 2
2t ==t + 600 > - t“ =600
2 2
) 2
te = §><600=400 =>t=200s
Q4.
Which of the following statements is WRONG?
A) A body can have constant velocity and still have a varying speed. Not Possible
B) A body can have a constant speed and still have a varying velocity. uniform circular motion
C) A body can have zero velocity and still be accelerating. free fall at max. height
D) A body can have a constant acceleration and a variable velocity. by definition
E) A body can have an upward velocity while experiencing a downward acceleration. free fall
Ans:
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Q5.
FIGURE 1 shows the motion of a particle moving along an x axis with constant
acceleration. What is the magnitude of the acceleration of the particle?
2
A 4 m/32 Figure # 1
B) 6 m/s x (m)
C) 3m/s°
D) 2 m/s? 6
E) 5m/s?
Ans: 4
Xo =%x(0) = —2m
2
1, 5
X—x0=v0t+§at /1 5 t(s)
24
1
X+ 2 =vyt+ 2 at?
a a
att=1s: 042 =V0+§$V0=2— >
d
att=6s:6+2= (2—5)(2)+2a
8= 4—a+2a=>4=a
= a=4m/s?
Q6.
An object is thrown vertically upward from the ground. When it reaches half of its
maximum height, it has a speed of 19.6 m/s. What is the maximum height reached?
A) 392m e 2
B) 49.4 m ;T;Z
C) 440m Vv 1
p) 230m T A
E) 30.7m h/2
Ans: v 0

vi=vi® —2g(y — i)
Apply this equation to points 1 and 2:

V22 = V12 —28(y2 —y1)

0 = (19.6)% — (19.6) (h - g)

= h=2x%x19.6=392m
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Q7.

The two vectors shown in FIGURE 2 lie in the xy plane. Which of the following vectors
has positive x and y components?

Figure # 2

A) B-AV

B) A-B second quadrant
C) B+ A fourth quadrant
D) A—2B second quadrant
E) 2A—B second quadrant

Ans:

08,
A vector A is defined by A =1.50i +1.50j. Find a vector B that makes an angle of 60.0°

with A in the counterclockwise direction, and has a magnitude of 4.00 units.

B =—1.04i + 3.86]
= 3.86i +1.04]
=1.04i +3.86]
B =—1.04i — 3.86]
B =3.86i —1.04]

A)
B) B
C) B
D)
E)
Ans:
Since Ay = Ay = 0, = 45° (first quadrant)
~ 0g = 60+ 45 = 105

By = B.cosBg = 4.00 X cos 105° = —1.04
By = B.sinBg = 4.00 X cos 105° = +3.86
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Qo.
Three vectors are given by A=1.0i+1.0j,B =-1.0j+1.0k , andC =-1.0i +1.0k . Find
A-(BxC). i
&
A) -2.0 SN
B) - 4.0 J "\
C) +20 A \
D) +4.0 /, \\
E) 0 N — ‘e
Ans: k !
Bx C= (1 +k)x(-1+k) =GxD - (Gxk)—(kx1)
= —k-1-1
ABxC)=(G+D.(-i-7-k)
= -1.0-1.0=-20
Q10.
At time t = 0, a particle moving in the xy plane leaves the origin with a veIOCIty of
v, =3. 0i +5. Oj (m/s). The particle moves with a constant acceleration of a=1. 0i 5. Oj
(m/s%). What is the position vector of the particle at t = 4.0 s?
A) 20i-20j m
B) 1.5i+2.5j m
C) 7.0i—-15] m
D) 0.75i+1.3j m
E) 4.0i m
Ans:
Constant acceleration:

- - - 1—)2
r= r0+V0t+§at

=0+ Bi+5)@) + (1 —-5)(8)
= 121 + 20j + 81 — 40j
= 20i—20j m
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Q11.
A ball is thrown horizontally from the edge of the top of a building of height 39.6 m. The
ball just reaches the top of another building of height 20.0 m that is at a horizontal
distance of 25.0 m away (see FIGURE 3). What is the initial speed of the ball?
A) 12.5m/s Figure # 3
B) 10.2m/s :
C) 50.4 m/s
D) 9.80 m/s
E) 19.9m/s
Ans:
. 1
Vertical: y —y, = vyt — > gt
20.0—-39.6 = 0 —4.9t?
=>t=2.00s
Horizontal: x = vt
v _x_25.0_125
Vo = Vox = T = 200" 1% m/s
Q12
A particle is moving with constant speed around a circle that is centered at the origin. At
time t = 0, the particle is at (3.0, 0) m. Att=23.0s, the particle reaches the point (-3.0 ,
0) m for the first time. What is the magnitude of the acceleration of the particle?
A) 3.3 m/s?
B) 1.0 m/s?
C) 13 m/s?
D) 8.8 m/s?
E) 14 m/s?
Ans:

In the given time, the particle has moved half a circle.

~Period=T=2x%Xx3.0=6.0s
2

\%
a=g— M
2mR 2mR
T = —~ S>v= T (2)

F ) ) 1 4m*R* 4m*R
— (1):a= <. =
rom a > >

= 3.3 m/s?
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Q13.
A train moves due East at 6.00 m/s along a level, straight track. A boy on the train rolls a
ball along the floor with a speed of 3.00 m/s relative to the train. The ball is rolled
directly across the width of the train from South to North. What is the speed of the ball
relative to a stationary observer on the ground?
v
A) 6.71 m/s & N
B) 3.46 m/s 2
C) 5.20 m/s BT Vg E
D) 9.00 m/s
E) 3.00 m/s 3
Ans:
T: train; B:ball; G:ground
Vee = vvrg? + Vver?
= v36.04+9.00 = 6.71 m/s
Q14.
A block of mass M is hung by ropes as shown in FIGURE 4. The system is in
equilibrium. Which of the following statements is CORRECT concerning the
magnitudes of the three forces? -
A) F1=F, = Fs Figure # 4
B) F2=2F; \ FFoOF
C) Fr, <F; o o
D) F1:F2:F3/2 — LS -
E) Fi>F; F,
Ans: ==

x — component: F, — F,, =0
= Fix = F,x ® F;.c0s30° = F,.cos 30°
=>F =F,
y — component: Fyy + F,y —F3 =0
F3 = Fiy + Fpy = Fiy + Fyy = 2Fyy
= 2F;.sin30° = F;
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Q15.
Two blocks, with m; = 2.5 kg and m, = 1.5 kg, are in contact on a horizontal frictionless
table. A horizontal force F is applied to the larger block, as shown in FIGURE 7. If the
magnitude of the force between the two blocks is 1.2 N, what is the magnitude of the
applied force F?
Figure #7
A) 32N
B) 20N !
C) 24N
D) 5.6 N 5
E) 1.2N —"
Ans: N
* consider m, : m, — F
F 1.2
mya=F,, >a= mizlz E=O80m/s2
a
MWD
* Now, consider the system : M —> F
F=M.a=(25+1.5)(0.80) = 3.2N
Q16.
FIGURE 5 shows a system of two masses, with m; = 5.00 kg and m, = 2.00 kg.
Calculate the angle 6 for which the system is at rest. Assume the pulley to be massless
and frictionless. The incline is frictionless.
Figure #5
A) 23.6°
B) 35.2°
C) 63.5°
D) 45.0° ma
E) 50.3°
Ans: )

Form;: T = m;g.sin6 — (1)

Form,: T = m,g — (2)

Equate (1)and (2): m;g.sinf = m,g

ing = 2 200 0.400 = 0 = 23.6
= = — = = (. = 0= .6°
S =, T 5.00
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Q17.
A 75 kg person lowers himself from rest to the ground by means of a rope that passes
over a frictionless pulley and is attached to a 60 kg box, as shown in FIGURE 6. The
person and the box move along vertical lines. What is the magnitude of the acceleration
of the person? Figure # 6 T
A) 1.1 m/s T
B) 9.8 m/s Person: | my la
C) 5.4 m/s
D) 3.6 m/s? l
E) 4.6 m/s? m; g
Ans:
person: —mya =T —myg | T
> mja=-T+mg — (1) T
box: mya =T — m,g — (2) E Box: m2 Ta
Add (1)and (2): 77%77 l
m;g
(m; + my)a = (m; — my)g
sa= 1T 700 98 = 11 mys?
a_m1+m2'g_75+60 8=11lm/s
Q1s.
A 3.00 kg block starts from rest at the top of a 30.0° incline and slides a distance of 2.00
m down the incline in 1.50 s. Calculate the magnitude of the frictional force acting on the
block.
A) 9.37N Y
B) 135N
C) 1.50N F
D) 14.7 N N X
A E) 8.98N . Fi
Calculate a: rd
0
0 1 ,
X =/V6t +5at 6 mg
o Ex_2x2 o
A= @ T g5 - LB/

Now, apply Newton’s 2" law:
ma = mgsinB — fy

= fy = m(gsin® —a) = 9.37N
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Q19.
An object is given an initial speed of 10 m/s and slides on a horizontal rough surface. It
moves a distance of 40 m before coming to rest. During deceleration, the only horizontal
force acting on the object is the force of friction. What is the coefficient of kinetic friction
between the object and the surface?
A FN
A) 0.13
B) 0.83
C) 0.31
D) 1.3
E) 0.04 £, <
Ans:
Calculate a: v
/W?,O: v;? — 2ax mg
pa= W10 o e
a—zx— 50 — - m/s
Apply Newton’s 2" law:
a .
ma =f, ®>ma= PwW.Fy = Up.mg = p = é= W=0.13
Q20.
A highway curve has a radius of 100 m and is designed for a speed of 50.0 km/h. At what
angle should the curve be banked so that a car rounding the curve will not slip?
A) 11.1° Fn i
B) 39.0°
C) 15.7° e SR
D) 16.3° e *Y -
E) 12.6°
Ans: ’
100 m
V= 50.0}?—1{l . J/H . =139 m/s
M 73600s 1k
F.= Fy.Sin6 — (1) mg

mg = Fy.Cos® — (2)
F
Divide(1)by (2): — = tan 6
mg

1 mv? v? (13.9)?
>tanf=—.—= —= —————
mg R Rg 100 x9.8

=>0=111°

= 0.197




