@10 b) 16 c)13.3 d) 14.5
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Please note that:
1. Acceleration due to gravity, g = 10 m/s’.
2. Encircle the answer that is nearest to your correct answer.

Q1) Which one of the following graphs represents correctly the variation of the radial
acceleration with the radius, r, for a particle moving in a circle at a constant speed:

at a | j a a‘ ' a‘
b) = »

....................................................................................

Q2) A stone of weight w is attached to one end of a
2 m long string whose other end is fixed. If the stone
is rotated in a vertical circle and the speed at point A
is 5 m/s, then the tension (in N) in the string is:

......................................................................................................

Q3) A stone is thrown from a building of height 20 m with an initial velocity v =30 i
m/s.>What is the magnitude of its velocity (in m/s) just before it hits the ground
below?

......................................................................................................

Q4) At time t = 0, a particle starts from the origin with a velocity of 95 (m/s) and
acceleration of 3i - 4j. At the instant the x-component of the particle is 15 m, what is
the speed (in m/s) of the particle?

......................................................................................................

Q5) The system shown is released from rest. E@%
Ignoring friction, if the mass m moves 100 cm
in 1 second, what is the value of m (in kg).

a) 0.42 b) 0.33 c)0.5
Q6) If 14 = 0.4, find the acceleration (in m/s?)
of the block in the figure.

R s
a) 2.8 b) 2.3 c)1.8 d)3.3 .44

i

i

~




I 2 Q?) In the figure below, if m = 2 kg, then the tension
T (in N) in the string connecting between the blocks is:

a) 20 b) 30 i 0 d) 50

2.\ Q8) The masses shown in the figure move at (\
a constant speed. If M = 10 kg and m = 10 kg, / '
then the coefficient of friction between block
M and the surface is:

a) 0.85 b) 0.34

d) 0.22 e) zero

Good luck
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1) A 4 kg mass is acted upon by two forces ; F, = (12 i+22 j) Nand F, . If the

acceleration of the object is 2= (5 i+3 j) m/s* , then the magnitude (N) of

E, is:
(a) 12.8 b) 2.1 c) 18.7 d) 5.3 e) 9.2
2)  In the figure shown what is the magnitude of the acceleration (m/s) of the /\
2.0 kg mass ? .
F=40N 1
S
a) 1.2 b) 2.0 ¢) 1.5 d) 3.1 (e) 2.4 )
3) A 6.0 kg object is suspended by a vertical string from the ceiling of an —
elevator which is accelerating upward at a rate of 1.8 m/s’ . The value \/\
of the tension (N) in the string is : _/
(\ﬁ) 71 b) 48 c) 11 d) 59 e) 65 :

then the magnitude of F (N) is :

F

4)  In the figure shown if the acceleration of the block is 2 m/s” up the plane , i

30

a) 14.1 b) 10.2 ¢ 21.7 (d) 323 e) 9.6

5)  Two blocks are accelerated accross a horizontal frictionless surface as shown.
Frictional forces keep the two blocks from sliding relative to each other , and
the two blocks move with the same acceleration . What is the force of
friction (N) exerted by the 2 kg block on the 3 kg block ?

a) 0.48 to the right.

b) 0.72 to the left . 2kg [ PF=12N
(¢) 0.72 to the right.
d) 0.48 to the left . 3 kg

e) 0.16 to the right.




6)

7)

8)

9)

10)

7

A 500 kg roller-coaster has a speed of 8 m/s at the top of a hill of radius 15 m
as shown . What is the force (N) of the track on the car at the top of the hill ?

a) 3500 up.
b) 2867 down .
¢) 7000 up .
d) 7000 down.

(e) 2867 up.

If the coefficient of static friction ps between the tires of a car and the road is
0.25 . At what maximum speed (m/s) can a car round a level curve of S0 m
radius without sliping ?

P

a) 22.3 (b) 11.2 ¢) 9.6 d) 25.9 e) 14.5

An object moving a long the x-axis is acted upon by a force F, that varies
with position as shown . What work (J) is done by this force as the object
moves from x=0m to x=8m.

Fx

A machine pushes a 2500 kg car from rest to a speed V doing 5000 J of work
in the process . The value of V (m/s) is

N
_2 ---------------------------------------------------- /
a) 30 b) 9 c) 21 {d) 14 e) 18 -\\
a) 1.1 \b) 2.0 ¢) 0.5 d) 3.0 e) 4.2 \
A 200 kg object is pulled along a horizontal surface by a force F as shown . If
the coefficient of kinetic friction p, = 0.4 , how much power (watt) must the
force deliver to move the object at constant speed of S m/s ?

200kg [——"F

i /7 / / 7 S il

a) 1050 b) 2070 k,c) 4000 d) 3200 e) 4950

2 GOOD LUCK+*#




X %\.A Q.1:

SeeRem T

T %d Qs
Td  Q.5:
24 Q6
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e Dad- Q.8: A 6.0-kg block siides along a horizontal surface. If p, = 0.20 for the block and surface,

.3: A 90kg man stands in an elevator that is moving up at a constant speed of 5m/s. The

A force acting on an object varies with x as Fy(N)
shown, The work done (in J) by the force as 3 \
the object moves from x = 0 tox = 6m is:
(@) Zero; (b) 5; (c) 10;
@ 15; (e) 25.
> x(m)
0 2 4

¢ A boy pulls a 12kg crate () that rests on a horizontal surface by a force that is 30°

above the horizontal. If ps= 0.4, then the minimum force (in N) the boy needs to start
the crate moving is:
(@) 71 (b)56 ()54 (d)45 (e)47

magnitude of the force (in N) exerted by the man on the flocr is:
(a) zero (b 90  (c) 900 (d) 450  (e) 50

A horizontal force of 12V pushes on a 0.5kg block against a vertical wall. The block is
initially at rest. If 1, = 0.6 and p, = 0.4, then the acceleration (in m/s°) of the block is:
() 15.7 (b) 14.4 (c) 9.8 (d) 9.4 (e zero

' 2=, 5

A particle moves 5m in the positive x-direction while being acted upon by a constant
force given by: F=(4i+2j-4k) N. The work done (in J) by the force is: )
(a) 20 ()10 ()-20 (@30 (e)5

At ¢t = 0, a 2kg particle has a velocity (4i-31) m/s. At ¢ = 3s, its velocity is (2i+3]) m/s.
During this time interval, the net work done (in J) on the particle is:
(a) 4 (b)-4 (c)-12 (d)-40 (e) 4i-36].

An object moving on the x-axis is acted upon by a force given by: F, = (3% —16x) N
where x is in meter. The work (in J) done by this force as the object moves from x =
=-2mto x = Im, 1s:

(@+33 (Ly+i6  (¢-5 (d)-24 (¢ +5

then the rate (in W) the friction force is doing work on the block at an instant when its
speed is 4.0m/s, is:
fa) 60 (B)—48 (¢)-70 () -82 (e) +70

A

A Q.9:The block shown is attached to the spring. The horizontal

surface on which the block slides is frictionless. Ifk=
1000N/m, m=2.0kg, and the speed of the block as it slides
through the equilibrium position is equal to 5.0m/s, then
the kinetic energy (in J) of the block after it slides 20cm
beyond the equilibrium position is:

(@44 (B)I16 (29 (D5 ()20

TITT7 77777

CZ«'A' Q 10: A highway curve has a radius of 0.144m and is unbanked. A car weighing 12kN goes

around the curve at a speed of 24m/s without slipping. The magnitude of the horizontal
force (in kN) of the road on the car?
(@12 (b)) 17 (c) 13 (d5 (e 10




A Qa1
=

(LWA\ Q.12: The horizontal surface on which the block slides

the magnitude of the resulting acceleration

%A,Q.IS:
"

f M = 4.5kg, The tension (in N) in string 1, is:

(@56 (B)48 (c) 40 (LI LSS LLLL S,

d) 65 2 |

is frictionless. If F = 20N and m = 5.0 kg, then e,
30.°2

(in m/s®) of the block is: NN
(@) 5.3 #)62 (75 (@47 (e)3.2

A 0.40kg mass attached to the end of a string swings in a
vertical circle having a radius of 1.87. At an instant when
the string makes an angle of 40° below the horizontal, the
speed of the mass is 5.0m/s. The tension (in N} in the
string at this instant is:

(@ 9.5 ()30 (c)81 (@56 (47
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PHYSICS 101.03 , QUIZ IV DR. HALLAK [\
Q1l: A block of mass 1.00 Kg is released from rest at the ‘
top of an inclined plane making an angle of 30.0
degrees with the horizontal. The coefficient of kinetic o
friction is 0.30 . What is the speed of the block after \\\
it has travelled 1.00 m downwards along the inclined Tk,
plane. ' 5\ \KJ\<:\
h ° y
A. 3.58 m/s l\_'/l"’ = Sin f0 .4
2.17 m/s ‘ | Z L
C. 3.33 m/s flL' AN\
D. 2.50 m/s '
E. 3.07 m/s At
E 5 % Mﬂ,h = /\ng&“l-
“f o 4B N
1 i T
EM A = Wh%lx\ +L mUT = (xa-8 b XXV f
’ —_— - 2 [, = — A wmq Can 70 X
AE - Wy = A3 wosur- ABR M Y4

= — C ' 8 e 7o X
g.8 e a.8 (k) = 0.2 X I x4.%

.4~ F* = Q8 8 3g — 03x9-8 Crs IO
- ‘. > ¢ 5O
= gt = 2xa8 (sni0 - 977 o)
=) g = 2.1F W
Q23 A 0.20 Kg block on a horizontal, frictionless surface

is connected to one end of a spring of force constant
of 40 N/m. The other end of the spring is held fixed.
The block 1is released when the spring 1is stretched
0.60 m from its equilibrium position. Find the speed of
the block when the spring is compressed 0.20 m from its
egquilibrium position.

A. 6.49 m/s
B. 8.94 m/s
C. 6.00 m/s
@®©) 8.00 m/s
E. 7.50 m/s
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NAME :===—-—mm e I B # g —
Ql: A 2-Kg block moves up a 30 deg rough incline with a [\
constant speed of 4 wm/s under the action of a force F

applied parallel to the
kinetic friction 1is 0.2

by F.

A. 66.36
B. 52.78
C. 39.20
D. 27.16
E. 78.54
2 1-Kg
100 N/m
surcacs
0,138 m
stretche
between
A, .75
B. 0.186
C. 1.0
D. 0.5
2. 0

-
\l

incline. If the coefficient of

;, calculate the power delivered

| N
Watt F= ,L\K'\[ + W\j <in 30 <
Watt . g
bl = ees 20 + wmgq 30 .
witr ™ d ‘ 130 <\S
Watt = h&% (JMLGQSROan?0> l

_ 2x9.8( 0.2 cesFo+sin 30) .
- R
F? C)’- = l?54q/5X l*
= 2. +38 UD(iTr

C to a spring of force constant
ing is lying on a horizontal rough
nd £f£ixed. The spring is compressed
1i ium position and then released.
to rest when the spring 1is
he coefficient of friction

LoLi>

A—sgw NQLAAuO& ej‘v\l/\/m Gl od\ PoS:hc’)t’l
E,
Total distomes  traveled \O*a Ths mags
Ax = 0.19¢6 + 0.0 =0.24sS ™
W, =t mg Az = — M, (Ax1BX 0.245)

= — 2.40 My

- AEB = E_-E=
:—xm-aLgo o Za)e co i%)ZJ

< S Lo (e 2—v

2
K'JC —"‘“kxl
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Ql: Calculate the kinetic energy that the Earth has owing to
its motion around the sun. The mean radius of the orbit
(assumed circular) is 1.50%10**(+11) m , and the mass of the
Earth is approximately 5.98%10%*(24) Kg.

o= _2Tr T x .50 x10"

t
_ =Tx LSoxe"  qq 40 W
T 768" XY K é0XE 0O
T
2. 2l R Y
]< - %/MV’ = Lk x:ct'x Q-»,O.ﬂw)
23 -

2.6%F x!0 g

(!

)

D
Q2: A parachutist of mass 60 Kg jumps out of a heliocapter
standing at an altitude of 800 m. His parachute opens and he

lands on the ground with a speed of 5.0 m/s. How much energy ~
has been lost to air friction in this jump?

| = 4.8 X&FI0 = 4¥04c0O J
“p (

|
T o A
T _ 1L xéoX(ES) = T30 & ‘
E; — ~£<vm,Ud = 5 X
dgun — 2 -
= . )} \_th
- logt Z air $ric
= _E s ew;,&,w

- - 469650 §

Q3: A stone is tied to a string of length R. A man whirls
this stone 1in a vertical circle. Assume that the energy of
the stone remains constant as it ‘moves around the circle.
Show that 1if the string is to remain taut at the top of the

circle, the speed of the stone at the bottom of the circle
must be at least (5*g*R)**(1/2)

Up pesihion MY = & o U7 RG

. 2 Cr‘eﬂ- ,
Ew‘\ = Wuc(} C_Zf&) % %’Mef"’—z 2 MG R rs MR J:I_\
o %i_wGaﬁe \mﬁ \ t

|
|
N
V2 1

: ) 2=
Yi&fuﬁ\ = 0 +z»¥ _ \\3 \
' Ll = Swidr
B gu{‘ = Byeam = 2 = 7,“‘3‘2

| E
?xewa of gere (xkt“haﬂ
“9 LT’\ = $— Ca Q Q/’ﬂt—rc&‘j ~
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8. Which of the curves on the graph below best represents v, vs. t fora
projectile fired at an angle of 45° above the horizontal ?

A) OC B) AB € DE D) AF E) AE

9. A force (F=40N) is applied on a box of mass M as shown. The acceleration
- 2 « . g N v .
of the box was 2m/s” up the smooth incline. The mass (in kg) of the box is:

) 7= s

¥ #1d
# v
; 7
TN T
<o
X

A) 375 B) 411 O 571 D) 6.22 E) 10

10. Two blocks are connected by a string and pulley as shown. Assuming that
the string an pully are massless, the magnitude of the acceleration of each
block is :

/U/(

90 gram

A

é 100 gram

A) 0.049 m/s’ D) 0.53 m/s
B)  0.020 m/s’ E)  1.00m/s’

C)  0.0098 m/fs”




{1

?\MA 1. A boy pulls a wooden box along a rough horizontal floor at constant speed
by means of a force P as shown. Which of the following must be true :

A N
’ P
] v,
Q]
f «— - q
i
v A
W
A)  P=fandN=W D) P>fandN>W :
B) P=fand N>W E) none of these
C P>fand N<W
) an \\
>
= “Iad Z A block is placed on a rough wooden plane. It is found that when the plane %,
is tilted 30° to the horizontal, the block will slide down at constant speed. B
The coefficient of kinetic friction of the block with the plane is :
A) 0.500 B) 0.577 C) L.73 D) 0.700 £)4.90 A

(ZMA 3. Block A, with a mass of 10 kg, rests on a 30° incline. The coefficient of
kinetic friction is 0.20. The attached string is parallel to the incline and
passes over a massless, frictionless pulley at the top. Block B, with a mass
of 8.0 kg, is attached to the dangling end of the string. The acceleration of

Bis:
I B
|
A)  0.69 m/s’, up D) 2.6 m/s’, down
B)  0.69 m/s’, down E) 0

C)  2.6m/s’,up




“),VA/ 4. An object moves in a circle. If the mass is tripled, the speed halved and the
radius unchanged then the centripetal force must change by a factor of :

A) 172 B) 3/4 C) 9/4 D) 6 E) 12

‘:\’M‘" 5. The work done by gravity during the descent (ks@)of a projectile is :

Q‘L_)

A) Positive.
Bv) Negative.

C)  Zero N
A D) Sign depends on the direction of the y-axis . "s
E) Sign depends on the direction of both the x-and y-axes. (

o. An ideal spring is hung vertically from the ceiling Whep a 7 (-lcg mace \J\
hangs at rest from it the spring is extended 6.0 cm. A downward external

—_—
force is now applied to the mass to extend the spring an additional 10 cm. i
While the spring is being extended by the force, the extra work done by the RN

spring is :
A) -3.67 D) 337
B) -3317J E) 3.6J

C)  -3.4X1077

.Y

At time t= 0 a 2-kg particic has a velocity wnu/sof 4 1-3j. Ati=3 5 iis
. . . < . . . . .
velocity in m/s is 2 1 + 3j. During this time the work done on it was :

P

A)4J D) -40
B) -4 ] E)4}+36 J
C)-12]

X ZW:\, 8. A watt is :

A kg .m/ss B)kg.m%s C)kg.m”s’ D)kg.m/s E)kg.m’/s’




X Dnd 9

10.

12

e
R

A ball is held at a height H above a floor. It is then released and falls to the
floor. If air resistance can be ignored which of the five graphs below
correctly gives the mechanical energy E of the earth-ball system as a

function of the altitude (¢ &) Y of the ball ?

)

AL B) 1. C) 1IL. D) IV. E) V.

A small object of mass m, on the end of alight cord, is held horizontally at a
distance r from a fixed support as shown. The object is then released. What
is the tension in the cord when the object is at the lowest point of its swing ?

A) mg/2

B) mg C) 2mg D) 3mg E) mgr




11.

12

distance d. If k=150 N/m, m =0.50 kg, d = 10 cm, and the coefficient of
kinetic friction between the block and the horizontal surface is equal to
0.25,then the speed of the block when it first passes through the

position for which the spring is unstretched is :

—

The block shown is released from rest when the spring is stretched a X

A) 92 cm/s B) 61 cm/s C) 71 cm/s 3
D) 82 cm/s E) 102 co/s '

A 1.2-kg mass is projected down a rough circular track (radius=2.0-m) as
shwon. The speed of the mass at point A is 3.2 m/s, and at point B, it is 6.0
m/s . How much work is done on the mass between A and B by the force of
friction ?

A)  -897
B) 7317
C)  -8.17
D) -5.67

E) -6.77
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Name:-=-----memommee [ D Number: (\
A boy pulls on a 25 kg block with a force F of magnitude 35 N that makes
an angle of 30° below the horizontal as shown in figure. The coefficient
of kinetic friction between the block and the surface is 0.1 . Q
A
\:"Sir\ SQ{‘" N\ﬁ F
b) Find the acceleration of the block. .
2F =ma Lo Ry
F‘cmzcs—»(? =m & N-—mﬂnrgt"n'SO = 0
e
%)N = m %_ +FsSran 30
R 30 ’:Zé‘?s“__‘:'z'- . i ’
3< en 30 S a ‘__;Q&\)Uo)_f IS S8im 306
3.5¢C =28 _ 261.5 Newte
> U N
— _ m y )¥ = j‘ 74 o
? A= 0.1 %, © ol Kk 26

2 &3¢ Neootere |

P

ﬁ*—/‘
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A 1 Kg block collides with a horizontal weightless spring

of force constant 2.00 N/tn . The block compresses the

soring 5.00 m from the equilibrium position. The coefficient

of kinetic friction between the block and the horizontal \\\§§
surface is 0.25 . What was the speed of the block at the \

. % 5 2
instant of collision #

s
ﬁ\

Aosasm/s  AE = (L)‘f;_
B. 4.22 m /s i %
C. 8.63 m/s E?—EC e VO@ :“‘/u-nmaa
D. 7.18 m/ s ” _
E. 5.72 m/ s _;:k')ﬁi" = -‘Z_‘WIU\’L — __,L{L M_‘ Cl = 9

L x2 xS —LxlxUf= — 028 x1x9.3 X8

A bullet of mass 30.0 gm travelling at 600 m /s nenetrates
12.0 cm into a block of wood fixed to the ground. What

average force does It exept on the block 2

A. 45000 N
. 33800 -AK = UU;

B N
C. 24200 N |
D. 39200 N ()_.}W\()‘Z:_ .
E. 20000 N e e
= F =54 B
_ 0.030 (&£0D)
2 X O0.12

4SS oogo N

~——




