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2- A force F= (4.0 i + 3.0 j) N acts on a particle as it moves in the x-y plane from the
point (0,10 m) to (10 m,0).Calculate the work done on the article by this force. [10 J]

a - ([a_.b'); +Co-/o§j
< /0; --/oj

W = £
= (Hoai+3aj) (loi—10])
= (MY(e) + (3)(=/0)

z Yo - 3o

- /oJ‘

»ontal force of 50 N acts on a 2-kg block which starts from rest on a

1- A net horiz
horizontal frictionless surface. The rate at which the work is being done by this force at t

=2 sis: [2500 W]

a=_E -
"~ * SN a3
2 52 .25 m[s? Po— |
2 Vi=o \1“:1‘_{_12
Nz Ve -(-df’ =P

- o+25(2‘/
~ 5o m|[g

F = FV =2 (50)( 50) =570 W
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4- A 1500 kg car accelerates uniformly from rest to 10 m/s in 3.0 s. The average power
delivered by the engine of the car in the first 3.0 s is: [25 kW]

a = /d,.O = /O

-

3 =

d = Nt +4 at?

= (lo )(3)
= |15 m
tJ = F-d
= (5003 L2)CIs)
= #5000 J
P, W
T
- :;5004 . 25000 J‘
2
= 28 FT

5- A box is moving with a speed of 9.10 m/s to the right. After it has moved a distance =

d on a rough horizontal surface (muk = 0.6) s speed is reduced to 3.69 m/s. Find the
value of d. [5.88 m]

W =—Fed
J./(vp_v ) /-/ukp«? d
(269)"- (A.16)" =(2)(0.6) Ca.8) (/)

d = -4919
[1.76

= 5,88 ™



6- A particle moves 5 m in the positive xdirection while being acted uporn by a COﬁSta?t
force F=(4 i + 2 j) N, where i and j are unit vectors along the xaxis and the yaxis,
respectively. What is the work done on the particle by this force? [+20 J ],

—>

A;El‘

—>

- CAJ:.‘ po‘
- (H4i+2] ) (5’ )

~ Z_C)J

8- A 6-kg block initially at rest is pulled to the right along a horizontal rough surface -
(muk = 0.15) by a constant force of 12 N. Find the speed of the block after it has moved
3 m. [1.8 m/s]

+~(F- ") =2F- o

(£)6) “’; = (3)02—<o-w<q.s)<€))

F -
/)/

- 318 Calculus
Physics
v
¢ 2 lF2 mfs 5502010680



7- A 6kg block initially at rest is pulled to the right along a horizontal frictionless surface
by a constant force of 12 N. Find the speed of the block after it has moved 3 m. [3.5 m/s]

W o= Fd = = m(vEowR)
’,Oz)(J)‘jéJ
34 = L(g)(vyr-9)

\/;;\2

Ng = 3.464 m[s

9-. A 3.0-kg is attached to a spring of force constant 20 N/m (see the figure) and rests on a
_fndqonlpss surface. The block is pulled 2.0 m to the right and released from rest. What is
its kinetic energy when it is 1.0 m from the equilibrium position? [30 J]




i1 r?-t I;A %O—kg mass 1s attac.hed.to. a spring (k=380 N/m) that passes over a pulley as shown
o e figure. The pulley is mcuonleSS and massless. The mass is released from rest with
spring unstretched. What is the speed of the mass at the instant when it has dropped a

vertical distance of 0.4 m? [2.2 m/s]

L (380 -()"
(5)038)C0 =(t)") 4 (20)(3-2)(oH) g,L(a,)(vp)z
T
— 34 4+ 33,4 . o V2
'y
2
\fp = Y.

Ve = 219 mfs

LS
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| 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 W = Ed\ . Y -2(8) < 4
B) 5.0 m/s

2 3
C) 0 m/s - Lm(vV _\/.)
D) 3.0 m/s b * (P ‘
E) 2.0 m/s

\{ ! L—LCQ_)C \/F:L._o)
T

V,;::l( == \/;-_L{,,‘/S,

A 15.0 N force with a fixed direction does work on a particle as the particle moves

through the three-dimensional displacement d =(2.00/ -—4.00}'+3.001€)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° sz Wz FdlsS

B) 62.3°

0wy = 550 = |5 VEH) 3t Ces &
D) 69.1°

E) 37.2° e

S [5 V24

= & = 5).9%

Figure 7 shows the force on a 3.0 kg object as a function of position. If an object is
moving at 2.5 m/s when it is located at x = 2.0 m, nd its speed when located at x =

8.0m.
Figure 7

A) 3.3m/s
B) 2.7m/s j
C) 5.4mfs 3
D) © il
E) 1.9m/s 1

W = aree =k .

2 4
L f = 5B
—=> \]; = 8. b



A block is sl.iding down on a rough inclined plane. A man applies a force to reduce
the acceleration of the block. Let W be the work done by the friction force, W, the

work c.lon§ l?y the man, and W, the work done by the gravitational force. While the
block is sliding down, which of the following is TRUE?

A) We<0, Wy, <0, W;>0 _
B) Wi<0,W,>0,W <0 "/,«\/7
C) Wf<0,Wm<0’Wg<O

D) W;<0, W, >0, W,>0

E) Wi>0, Wy >0, W,>0 ?3

WP Co otlw’euas

be come FF c(ec/_ew(:nj J}/Z—Qe,o/{
Wm <o
he cause pw\ Jec(-er _g,/z_,u.ko,{

he comre  olowm voovd o Hom

Q3. _
A rough inclined plane has a height of 1.00

i j is release
horizontal. An object of mass 1.00 kg is rele ]
speed of 3.50 m/s at the bottom of the incline. Calculate the magnitu

' the frictional force.

m, and makes an angle of 45.»00 above the
d from rest at the top of the incline, and has a
de of the work done by

2 0
u}a— /\' U)h = %_M (VP ’_vl ) UO’,O @
A) 3.68) e «)
B) 5317 Mﬁk ’*’wkﬁ%.(‘\ (3. -

C) 8.21J
D))Z.SOJ WK = 15~ 9.9 |
E) 4.94] , i

z 3.6% T @

FIGURE 2 shows four situations in which a force is applied to an object. In all-four cases,
the force has the same magnitude, and the displacement of the object is to the right and of the
same magnitude. Rank the situations in order of the work done by the force, from most
positive to most negative.




A man pushes a 500 kg block along the x axis by a constant force

F=( OON)f — (ZOON)}’ . Find the power required to maintain a speed of 5.00 m/s.
°
A) 500 W \/$5I M/J‘
B) 2500 W =
E));?SOWW = (D: F.v = Joo(s5)= SoeWw
E) 300 W

. . ., . 5 and
A 15.0-kg box slides on a rough horizontal surface with an initial speed roifSS.(r)(())dgl/zd -
fmall'y stops due to friction after moving for 3.10 s. What average power 1s p

icti the box stops? -
friction as 6\) e ( VF’I ) r\(’. )
£ - =

A) 155 W 9 uaod
B) 480 W ~ l,C[;)(o — g) -~ YHPol
C) 131 W ~

D) 326 W P/ W ic B le,o _ |55 (A)
E) 271 W - r-%—‘ o .,-/3.10

An elevator cab is moving upward at a constant speed of 4.00 m/s. The power of the motor
driving the elevator cab is 150 kW. Find the mass of the elevator cab.

v {S Co/\/\.?f‘@bmfr

A) 3.83 x19 kg

B) 3.75 x10'kg = Pﬁ- F' v
~ m9q -V

[se(le}) = m(‘l':"b)chl)
= m = 3.83k[0 KJ

C) 3.75 x10 kg
D) 1.75 x10 *kg
E) 3.37 x10 kg

Val

The loaded cab of an elevator has a mass of 3.0x]0’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 Saxig W =9 - 5o = (s
L B) 2.OX]()5W lo =
C) 2.7x10°W o
= AN 14
D) 2.7x10°W \ 5 v
E) 0W

Calculus
Physics
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A force F is applied to a 5.0-kg box moving it along the x-axis. The for.ce. varies with
distance as shown in FIGURE 1. If the box starts from rest at the origin, what is its speed at x
=12 m?

UO’» of{<a U—v\ole,r QA{V(

W 3?_—(;) (\/é-V; ) < \/—i (HK/('))

g3
— L
N = 4

x(m) Nia = 4.9 m /3

0 4

A) 4.9 m/s
B)-4.0 m/s
C) 2.8 m/s
D) zero

E) 3.9 /s

oo () TRRRCRE S

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 Fi= 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) 4.0m . B
B) 1.0m F,
C; 3.0m koC. %(2)(5) s
1 2 3 4 5
B) 5.0m 225 0 x (m)
—F

o Jaiek PV PLE] ,,,'A_;, 7
\r;@/‘_ji oL
-(s -fs e Al

5 X

_:) /</\,‘__/<o - oarea
j5 -5 = —5(x=1)
—lo = -SOCr-z)s
2 = X-2
X =t m



The force acting along the x axis on an 8 kg object varies as shown in Figure 5. The

speed of the object at x = 0 is zero. The speed of the object at x = 5.0 m is

F{N}

e Figure 5

A) 40 m/s o B,
B) 30 m/s o ,

C) 160 m/s 4

D) 80 m/s 1/

E) zero =

° g x{m}
? 2
"M(\IS"VO)Q afea uvnokor Gar vw=e

2

L (9 (%'=0) 2 ZX2 (/4o

An object of mass 10 kg is moving in a horizontal circular
speed of 4.0 m/s. Find the work done b

cycle.

A) 0

B) 101!
C) 60)
D) 40}

E) 80J

2,
Vi =

S

o
d =
w

—
—

[oe

@]

o

=—> Vv, -

L/o M/_('

path of radius 0.50 m with a constant
y the centripetal force on that object during one full

Y

Mﬂ oo Pull e lo

A constant force F = (6.0i - 9.0 /)N acts on a 2.0 kg block placed on a frictionless
horizontal surface. Initially the block is at rest at point A having coordinates (1.0 m, 3.0 m). If
the force causes the block to be displaced from point A to point B having coordinates (4.0
m, 4.0 m) on an xy-coordinate system, find the block’s final speed.

A) 3.0m/s
B) 5.0m/s
C) 7.0m/s
D) 4.0m/s

E) 2.0m/s

e L
M A
7V

Calculus

—
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EXAM2-022

Q1 00

7

Q0
Qo0
Q0
Q0
Al
A2
A3
A4
AS

Q0
Q0
Q0
Q0
Q0
00
Al
A2
A3
Ad
AS

A 5.0-kg object is pulled along a rough horizontal surface at

constant speed by a 15
horizontal (see Figil).
force as the object“ﬁbves 6.0 m?

N force acting 30 degrees above the
How much work is done by the friction

-78 J
-82 J
R FIGURE 1
0 3 F=15N
/ﬁ;
me sky 5.0 kg soke|
B~ 3 /////é/// I
F - 15 v < Fm >

de bw |
At Constant < \DCCA

‘2‘Ar = -‘: <:°.§_} )
e 15 @33
¢ 12-994 A

wark of (Fri'c fiom
Wg - FIK‘O/

~

-
P
-~

-

A 2.0-kg block slides 2.0 m down a fricti
point A to point B. A force (magnitude E
block between A and B, as shown in Fig(é)
of the block at A is 10 J, what is its Ki

24
20
27
17
37

QUG

M 2 ?_k,a
dz zwm

3
Kiz (o

FIGURE 2

Cr «_’_m_,__, F Conps

WAV P P et s

-~ / 2 -9’9,(T 6{ )
27-a4

onless incline from
=3.0 N) acts on the

If the kinetic energy
netic energy at B?




Wwe &K
= kg - k{

Waet = SE.4

c (mézs‘wgo..;)(a) -

2 e 33 (0 '

| z. 3.6 7 *
—7 (3.6 = Kg-/o

<f = 13.€ +1¢

Q0
03 Q0 A 2.0-kg object moves along the +x-axis with a speed of 5 m/s
7 Q0 under the influence of a force F= (3i+4j) N. What is the power

00 delivered by this force?

Q0

Al 15 W

A2 20 W

A3 25 W

A4 35 W

A5 30 W

s
-~ (3
334—‘13)‘(5‘;)

. 15 walt

T <]
\

v) )~

¢

)|
~—~ Ml




/¥Q3

:4( Q2

Qu
Q0
Q0
00
Q0
Q0
Al
A2
A3
A4
A5

A helicopter lifts a 72 kg man 15 m vertically

by means of a cable. The acceleration of the man is
1.20 m/s**2. How much work is done on the man by
the tension of the cable?

12
10
0

14
16

An object is

kJ
kJ
kJ
kJ
kJ

W\’72kJ
cj /5 M

af

T = M(J-H)
. 721(q.8+1.2)
741 N

= (Fa)(/¥)
| 1880 J—

-~
-~

pushed by a variable force, plotted in Fig 1,

as a function of position, X.
How much work has the force done on the object when it
has moved from x=0 to x=+6 m?

F(N)

A

9]
< afea uncley Gt e 1\

Calculus

Physics

0502010680

FIGURE-1

L (@) + (N o 2
‘q(z)(z) | 17

X (m)

=




0
N

\

Q3. .

A person pushes orizontally a 10 kg box ata constant velocity 1.5 m/s. The
2 coefficient of kinetic friction between the box and the horizontal floor is 0.30.
What is the rate of work that the person does in pushing the box?

A) 44W
B) 23W
C) 54W
D) 16W__ | R

E) 0 W
o Ne LS ms

M <« 03 : - :
m oo ky i

Fee = Me MJ -

= (3)C) ()
- = i
— P L~

= (24.4)(\-5)
Yo |-

.
N

)

Q4.

X da A worker does 500 J of work in moving a 20 kg box a distance D on a rough

hgrizontal ﬂoor. The box starts from rest and its final velocity after moving the
dlstan.ce D is 4.0 m/s. Find the work done by the friction between the box and the
floor in moving the distance D.

A) =340 ]
B) —500 J
C) —160 7
D) — 98]
E) 0]

 Waet = UJ,,,\e .—t:,,UUa.‘o, . S
% (Zﬁﬁ‘(-‘\ -~ Wk x Ses I
\b o . W xSes !
W <+ - 3"e j
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Q1.

Figure 1 shows the acceleration of a 2 kg particle as a single force acts on it along the X-axis,
fromx=0tox=61m. Find the work done by the force on the particle.

a (m/ %)

x(m)

A) 48 ]
B) 52 J
C) 0.0 J
D) 26 I
E) 36 ]
B . - y
]
I —— .(}Jf_.;}:o\»f‘! |
B z.f L(5HrUe) — %(1)(;)1
e (UY@™Y -
Q2.

A 0.2-kg stone tied to a string is rotated in a horizontal circle of radius 0.5 m. The speed of the

stone is kept constant at 1.0 my/s. Find the work done by the tension of the string on the stone 11

one rotation.



|
W
)
|
|
1
|
‘\
|

Q3. -

A 60f—1§% boy runs from the 1?‘ floor to the 2™ floor, using the stairs, in 12 s. The stairs are made
up o steps, each 10 cm high. Calculate the average power required by the boy.

A) 147 W
B) 980 W

D) 588 W Calculus

E) 49.0 W ”

e Physics |
0502010680 =

| - {o(q-2) (3°)(e-))
|34 T

A\

= = Wy, 74 2 |43 w o

Phys101 Second Major-082

Wednesday, May 20, 2009

QL.

An object moves in 2 circle at constant speed. The work done by the centripetal

force is zero because:

A) the centripetal force is perpendicular to the velocity.
B) the change in kinetic energy of the object is not zero.
C) the centripetal force is parallel to the velocity.

D) the object is moving with constant velocity.

E) the centripetal force does not change velocity.

— LV




2.4 oo
2 4.0-kg cart starts up an incline with a speed of 3.0 m/s and comes to rest 2.0 m up the

incline. The net work done on the cart 1s:

A) -18]
B) +187
C) +127
D) -121]
E) +1.07
?HJ&A - - .
- Nz 3M/s
Np =0 - .
B 1 - X . o

. U)Y\e'!' - \{i W CVF = \/( ,) I

- L(wW(e-3") ,
) e —\R j‘ )

Q3.

A block of mass 1.6 kg, resting on a horizontal frictionless surface, is attached to a horizontal
spring fixed at one end. The spring, having a spring constant of 1.0 x 10° N/m, is compressed
to x = -2.0 cm (x = 0.0 is the equilibrium position) and the block is released from rest. The
speed of the block as it passes through the position x = - 1.0 cm is:

A) 0.43 m/s
B) 091 m/s
C) 0.73 mJs
D) 022 m/s
E) 0.10 m/s




Q4.

A 3.0-kg mass has an initial velocity vo = (6.0 1—2.0 i) m/s. A single force F is applied for
5.0 s which changes its velocify to V.= (8.0i+4.0 j) m/s. Find the average power delivered
by the force in this interval.

A) 12 W ' Calculus
B) 25 W

C) 9.8 W i
Qo Physics

BEY gz s S 0502010680

Q2.

Figure 1 shows the spring force F,asa function of position x for a spring-block system
resting on a frictionless table. The block is released at x =+ 10 cm. How much work (in
Joules) does the spring do on the block when the block moves from x; =+ 8.0 cm O
=-4.0cm?




A) +2.4
B) 2.4
Cy 3.2
D) 3.2
E) +5.8

.  Ffem Jfeph =1 F = 2oV i N
|  Whew X=-~2 m
apely Wook?’s law |
=k X
[ e = = k foe?d)——T
,,,,, N PUUREPIY - s

L = Ws o L E(XT )

,,,,, o b (feas) (e = (o))

Q3.
A particle is acted on by a constant force F =20 N)f -(5.0 N) j and is displaced from

an initial position of c?i= (0.50 m)f +(0.80 m) ] attime = 0 s to a final position of c7f=

(3.3 m)i +(9.8 m) ] attime = 10 s. Find the average power (in Watts) on the particle

due to this force in this time interval.

A) -39
B) +3.9
C) 6.6
D) +6.6
E) -39

Aisp\acemew& = dp - - L
2 (3s-es)i+ (3-8
i T TEPIE TR |
W F.d = (21 ~53)-(3i¢1})
“;,,6{'157,; =29 J———
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Q4.

z ,3q,,v_ =

3.9 W

A single force acts on & 5.0 kg object. The position of the object as a function of time is

given by x = 10¢t-5.0 #, where x is in meters and ¢ is in seconds. Find the work done by

this force on the object in the interval from £ = 0stot=5.0s.

A) 3.8x10°7
B) 3.0 x10J
C) 2.5 x10°J
D) 1.7 %107
E) 5.8 x10°J

d¢
- /o.s./o‘t

| "
t

s
W oe bow (v -vi)
o~V Vp’" 4

[ o foose s wmss

: L(s)( g4 - (e)t) = 3752

=
-

3-&((033' ,



Q26.
A 2.0 kg box has an initial velocity of 10 m/s in the positive x-direction. A net force of 5.0 N Q\

caused the box to move with a velocity of 10 mls in the positive y-direction. The work done on
the box by this force is: -

A) 0
B) 10J
C) 50
D) 25J
E) 5J
5,
B
W e 2K - e X
?
. Lwm ('Vpl~ \f\'\
,‘,Cz)CIoz_(ol) o
‘ | Calculus
.0 - Physics
- "0502010680
Ql ]

An 800 kg car is traveling at velocity (12 i )m/s _When the brakes are applied, the car changes

its velocity to (12 i )m/s in 4.0 s. What is the change in kinetic energy of the car in this time
period?

A) 0]

B) 2.9x 10*]

C) 5.8% 104(f —i“)J

D) 4.8x 10*]

E) (12{—12 j)I



-

Q2.

An ideal spring is hung vertically from the ceiling. When a 2.0 kg mass hangs at rest from it,
the spring 1s oxtended 6.0 cm from its relaxed length. A downward external force 1s NOW
applied to the mass to extend the spring an additional 10 cm. While the spring is being

extended by the external force, the work done by the spring is:

A) —3.67
B) —3.37
C) -1.07
D) 1.87
E) 3.67

L*-) = ‘-{ k,( K(Ifxgw

(

. L (326.7) (oob (-10")

; =361 T



Q4. . t
A 2000 kg elevator moves 20 m upward 1n 4.9 sec at a constant speed. At what average rate
does the force from the cable do the work on the elevator?

A) 80000 W
B) 25000 W
C) 75000 W
D) 10000 W
E) 150 W

\\,;'- Ca wA

wa £ 1"“‘°(<J. _
t « -9

JO - ,M‘jl'\

D R
0. 2
4
= 32922 . Soogb\)
4.9

Q3. 2
A single force acts on a 5.0 kg object in such a way that the position of the objectas a

function of time is giver by x =10.0¢ —5.0¢%, with x is in meters and # is in seconds. Find the
work done on the object from =010 = 4.0s.

A) 20007
B) 900 J
C) 40007
D) 4007
E) 5007

X <z ,'Oi-,",'g,.éi !
LV i).(.- - /6"/°t
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1 Q7.
A 5.0 kg block starts up a 30° incline with 198 T of kinetic energy. The block slides up the

incline and stops after traveling 4.0 m. The work done by the force of friction between the
block and the incline is:

A) -100 7
B) -198 ]
C) -987
D) -298J
E) 0]

W ned
ke -k; = -mod sme « Wy
o198 = - 5(9.8)(%) 2o
~\ags - 43 « WK

Wk < Y

L o
-

<



CHAPTER




1- A simple pendulum consists of a 2.0 kg mass attached to a string of length = 1.0 m. It is released from
rest at X as shown in Fig. Its speed at the lowest point Y is:

a. 3.1m/s

b. 44 m/s J

c. 1.6m/s L

d. 52m/s l X
e. 0.0 m/s 'ﬁ 4

ka"‘)( = f)é-a.'f,\’
J{MVZ; M3h

Vs 2 (a.3) ( J=(lces §o)

V= 4.3
Gz 2.3 mS

2- A 3.0 kg mass starts from rest and slides a distance d= 1.0 mdown a frictionless 60 deg incline,
where it contacts an unstressed spring as in Fig. The mass slides an additional 35 cm as it is brought
momentarily to rest by compressing the spring. Find the spring constant of the spring.

a. 561 N/m

b. 262 N/m A{,\‘\ (\/
¢. 363 N/m

d. 664 N/m o
e. 465 N/m ) bs

~>K

bl ¥ O Usg - DUl e = O

o A j;; k((‘cs.gs‘)l-—o) - (3)(‘?8} (-*/-355iﬂ56)';0

K = 2. 7245
2 —_—
(c-35) Calculus

Physics
c 561-18 77/'m 0502010680




3 A projectile of mass 0.50 kg is fired with an initial speed of 10 m/s at an angle of 60 deg above the
. horizontal. The total mechanical energy (relative to ground level) of the projectile at its highest point is:
©a 25017 b. 18817 c. 6257 d. 50.07J e. 0.0J

H = V,* swe.
=9

([o)l S'Eﬂ\z do
z(a-3)

Jot hghest poeuct = W cos e = JoCL)z5w/s

=z 3.82 m

P
o

ﬁe =z m3gh 3y Lmyz

2

(>5)(2:3)(38) + L (o5 )( 5 )

\\

= 25 7F
6- A 2.5 kg hangs at rest from the free end of a vertical spring attached by one end to the ceiling. What
is the change in elastic potential energy of the spring when the mass is lifted straight up until the spring
reaches its unstretched position? (k=240 N/m)
a. -1.257J b. 2.507 c. -4.607J d. 1.807J e. -3.907

F" K »x
DXg,,_E.—-
K
m

3 (258~ o ler m

2 Yo

>Pe = L k(X -x;?)

- /,1. (2‘\0)(0..(0./02)1)

_ | o T



7- Which of the following quantities CANNOT be used as a unit of potential energy?
a. kg*m/s**2 b. watt*second c. Joule d. kg*m**2/s**) e. N*m

Wall . Second = J—Qk\(e: ftj-m-‘/_r2
= N.owm

—fﬁ"S ,L/ﬁ'm/..('2 #‘ qu\((

8- Two masses are connected as shown in fig. The coefficient of kinetic friction between the 2.0-kg
mass and the surface is 0.400. The system starts from rest. What is the speed of the 6.0-kg mass at the
instant when it has fallen 1.5 m? Assume that the pulley is massless and frictionless. el

a. 437 m/s d. 5.05 m/s

b. 3.74 m/s
¢ 5.00ms & 542 m/s 6

Fer +he Systewm .

52k U = - Ffkd
& (a0 (-15) = = ()2 )Car)(ls)

\'\\l'z = 9%.7 —~ \‘2‘6
NTE 2 V409 = N = .33 W\/S

9- A 2.0-kg block is pushed on a rough horizontal plane by a 12-N force acting parallel to the plane. If
the block moves with a constant speed of 1.5 m/s, how much power is lost due to the frictional force ?
a. 18 W b. +11 W c. -11W d 29w e. -29W

P=f. v _Caloulus
PhysiCs

Bk i

=12 -(1.5) 70502010680

=18 W -



- Which of the following bodies has the largest kinetic energy ?
;110 I\X}S?ZI\?I and speed 3V . b. Mass 3M and speed V . c. Mass 3M and speed 2V .

d. Mass M and speed 4V . €. Mass 4M and speed 2V .
K = J,:—_ m g2

pd
The largest ke - L GGAMY(3V)
= AviA

11- A block of mass 2.0 kg is released from rest and slides down a rough track of radius.R_ = 1.0 m, as
shown in the Fig. If the speed of the block at the bottom is 40 m/s, What is the energy dissipated by the
frictional force acting on the block?
3.67J

3.6J

19.6J

19.6J

16.0J

opo o

&K o+ AU = "‘:kcl
L)1) + @)yas)(-1) = - Ckof

\6 A/QJ = —-ch/
~2.4 = - [ry |

fed = 2.6 T

»

12- A stone is thrown up at an angle with a speed of 30.0 m/s from the top of a building which is 50 m
high, as shown in the Fig. Find the speed of the stone when it is 20 m above the ground.

a.38.6m/s b.49.7 m/s

c.273m/s  d.202m/s

e. 12.5 m/s

bk—\-bU:G

Lol —v) A K9 sk =0

L (y2~3d) +(@.9)(-29) =0
'\12 - Y8 = \ z38.52 m/s

-



13- A 3-kg block starts at rest and slides a distance d down a smooth 30-deg Incline, where it contacts_a
spring of negligible mass, as shown in the Fig. It slides an additional 0.2 m as it is brought momentgnly
to rest by compressing the spring. The force constant of the spring is 400 N/m. Find the initial s eparation
d between the mass and the spring.
a.0344m
b.0.566 m
¢.0211m

d.072m ) J"‘
e. 0.435m ‘

o -(3)(a3)(el +o.2) Swzs « %(%«l(o-z?: s

\4.2(dd +02) = B

c>l 4+ 0.2 = _§_ =z T.54¢

/'1-;
OI -~ O.glf., ™

15- A block of mass 1 kg is released from rest and slides down a frictionless track of height 1 m above a
table. At the bottom of the track, where the surface is horizontal, the block strikes and compresses a

Splgnzgzclonstant 400 N/m (see Fig). Find the maximum distance through which the spring is compressed.
a.0.221m

b.0.532m
c.0.710 m

d.0.615m WA
€. 0.935m \

bkb“’bub"" SU, =06

@ —C1)(a-8Y1) + L(Head)(X¥') = ©
X’l - 4.9 = X:o.’Z'l] i

roo e e

Calculus
Physics
0502010680
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14- A spring of force constant 100 N/m rests on an inclined plane that has the same length as ﬂ}e. spring.
The inclined plane makes an angle of 45 deg with the horizontal A block of mass Q.l kg 1s.pressed
against the spring, compressing it a distance of 0.2 m, and then released. Find the maximum height the
block reaches above the point at which it leaves the spring. [Ymax=Vy?> sin’6o/(2g)]

a.095m ; < ole
b.530m l‘\
c.1.02m

d.0.55m

€. 1.30 m

AKy -\-bub—t— HD(UUs = O
2
‘ ’ "'" LX) [«
Oz J{ (o.l) vo4 (=-1)(q.8) (0.2 §W‘15) ’.,:(( ) (o.2)
o< L(el)v? 40l 385 - 2
Ntz 322

I+ ;ﬁB%z)(s%Hs')Q: 5.95 m
(=X4a.3)

Calculus

Sl

Physics
0502010680

.




In Figut;e 2,2 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 resistanqe]

A) 1.63m
B) 0.850 m
C) 4.00m
D) 1.00 m
E) 1.05m

ZI)) Nec e Tanm

AU &+ p = o

mqeh s ”)5‘ m (VFK’ V{t) = O
£(1.8)2h « £ ((o-4) =0

bl’\’; g.8l5 m

A - oh oh <

e = \ é 2 m R
S 3 e
A 2.00-kg block slides on the surface shown in Figure 8. The curved surface is
' frictionless, but the horizontal surface is rough and has a coefficient of kinetic friction
of 0.200 with the block. The block starts from rest 4.00 m above the rough surface..
What is the distance travelled by the block on the rough surface before coming to rest.

Ay 20.0 m

B) 15.0m

) 100m - - Block
D) 182 m

E) 23.5m 4.0m| \

J2id] f2 01 Joles 242 k] 73 1) (2
Uy 2 1
AU AK = _Fle
feh b0 oo e prad
%("}) = o2 o
d =4 _

— =z 2 M
O



The pendulum, shown in Figure 3, is pulléd aside until the ball has risen 0.50 m
above the lowest position (B). It is then given an initial speed of V,=3.0 m/s. The

speed (fn m/s) of the ball Vp at its lowest position (B) is: [Note: Neglect the air

resistance]

| Figure 3
A) 43 .3
B) 30 5ty Jeer Lane .
C) 2.1 —, .
)53 - ad Cal , -
E) 6.6 - "'ﬂ Va= 3.0mfs /]\
0.5m
D o /k‘ D ,C ~ O Ve \L

?{&I»l/\ e %/(V;»\//j):é B

- 9.21 (o5 L Ve —#3%) - —
(")"'1(@ 3)__0 7\/5;7'3,‘4/‘(

A 2.00 kg block is pushed against a spring, of force constant k = 400 N/m,
compressing it by 0.220 m. When the block is released, it moves along a frictionless,
horizontal surface and then up a frictionless incline with angle 37° (see Figure 9).
How far does the block travel up the incline before coming to a stop?

Figure 9
A) 0.821 m
B) 0.234 m k =400 N/m m =200 kg
C) 0.533m 2 o
D) 0.115m Y
E) 0.271 m A €~ 0220m >

oV e us I AT e

L &g

=F A K)o mg dsinsg o
.

2.

(‘{00) Co-—- C).'Z'lt) + LCC\%)OIS/CM 32 s o
—7 O/{:: a. 2] wmW

A Wo.rker pushed a 27 kg.block 9.2 m along a horizontal floor at a constant speed with
a horlzonte}l force. What is the increase in thermal energy of the block—floor system if
the coefficient of kinetic friction between the block and floor is 0.20?

Bomiey % Ethenal = Prdl s e ad
C
el 0.2(2#)(92) (A-2) = 4941t T

)]

D) Zcro
E) 2.4x10%J



sics 101 - MAJOR EXAM 2 (031) - KFUPM, PHYSICS ) MSK
<) 7

Q0 Two balls, with masses T and 2m, are dropped &

00 to the ground from the roof of a puilding- (Assume no air

Q0 resistance.) Just before hitting the ground, the heavier
Q0 ball has:

Q0

Al two times as much kinetic energy as the lighter oOEs
-V as much kinetic enerdy as the lighter one.

A3 half as much kinetic energy as the lighter one.

na four times as much kinetic energy as the lighter one.
A5 a kinetic energdy that is imp0551ble to determine-

ke nedtc enerdsh al ﬂfovv\,ol s e,czu\o.l P

I — f)o ten el ewexyy 9P +la- bu i(o‘iu} e

 ferkal® Por ball ®
'Kr oA A o KR ’;’""z’w\jg

0
04 %O A 12-kg block is resting on @& horizontal frictionless surface.-
g~ Q0 The block is attached to an unstretched spring (kf 800 N(m) (see
Q0 Fig.3)- A force F = 80 N parallel to the surface 15 applled to
Q0 the plock. What is the speed of the pblock when it 1s displaced
00 by 13 cm from 1its initial position?
Q0
a1l 0.78 m/s
A2 0.85 m/S FIG 3
A3 1L n/s URE
a4 0.58 m/s
25 0.64 m/s




stretched spring
1f

lock of mass m = 10 kg is connected to un
400 N/m) (see Fig. 4)- The block 1S released from rest-

e TSI
ik iur.;‘x.a_niun

= =t i3

W oe; S TG I ,,,,_A.._;-_.A—:M,,., i -
p\:u._\,ey 15 MassSies>> i J.J.J.\,\.._LULIJ.CDD, it

‘ension of the spring?

cm
cm
cm
, CIm
. cm

...........

06 Q0 B 0.6-%g pall is suspended from the ceiling at the end of a
g QO 2.0-m string. BS this ball swings: it has 2 speed of 4.0 n/s at
he strind

00 the lowest point of 1its path. What maximum angle does €

%% make with the vertical as the ball swings?
a1l 54 degrees

B 3 Hogrees | Calculus

A3 69 degrees

e ~ Physics
0502010680

,Zao,,’((‘_, 4‘\3 :7 X{l = - P g:"c‘W\



Q7 Q0
8 Q0
Al
A2

A3
A4

A5

When applied to a single object, a force is

its work done for motion in closed paths is
its work done for motion in closed paths is
it is parallel to the displacement always.
it does equal work in equal displacement.

its work done for motion in closed paths is

Uhder Comgar vauhiv e
. Fev e Pt
AgA
—2 Wpet =z Wt -

2. 0

conservative if:
equal to zero. &

greater than zero.

less than zero.

Calculus
Physics |
0502010680 '
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Qu :
00 A simple pendulum consists of a 2.0 kg.mass attached
Q0 to a string of length R=1.5 m. It is pulled up until
Q0 the string is horizontal, and then released from rest

00 (see Fig 3). Its speed (v) at the lowest point is

s

Q0
Al 5.4 m/s
Az 4.1 /e ~ |FIGURES3
A3 9.8 m/s : }
A4 8.5 m/s R m
A5 2.0 m/s ® PY
- ‘ '.'Vo—O
S S Mfg,wwszg».w S .
RS I p—
R =15 m
e RCIoCose) 2 R vt

2N 2D
z6H2 mfs— s

Q0 by 0.15 m, as shown in Fig. 2. When the block is
00 released, it travels a distance S on a horizontal
00 rough stirface (mu=0.4) before stopping.

Q0 Calculate the distance S.

Q0

Al 0.48 m
AZ 2.1 m
A3 3.2 m
A4 1.9 m
A5 0.15m

FIGURE-2
Me - oY

Xl 5 8.1s WA

Ko Seetlu
N = 3 k}

/

DUS—\-?/(AO = - fkd
\’-}L( ,,.)(@ ..(Ls,l)"f - = Mk "\J S
- 5,628 2 () ( 3)(18) S



Q0
A force acting on & particle is conservative if

Q0
Q0
Al
Al
).V
A2
3
A3
Al
Al
A5

its work is zero when the particle moves

around any closed path.

its work depends On the path petween the end

points of the motion.

its work equals the change in linear momentum of

the particle.

it must be perpendicular to the velocity of the particle

on which it acts.

Nit is a frictional force.

Comservative Cev Co —=

Q2. '
A ball slides without friction around 2 Joop-the-loop (see F1g 2). A ballis released, from rest,
at a height h from the left side of the Joop of radius R. What is the ratio (WR) s0 that the ball

has a speed V' = JRg atthe highest point of the loop? (8= acceleration due t0 gravity)

Figh

EYarSYd
X | Calculus
15 . . | Physics
) e | . 0502010680
D) (712)
E) (9/2)

TIPS PR CEE
_mgh x 0o = emz@/a\ = Ry )L B
N Sy



Q5.

energy of the block to be
energy of the block equa

(Ignore air resistance).

A) 40m
B) 30m
C) 20m
D) 10m
E) 25m

I bom—————— -

o E W\eCL\" Cl-{-lq = g MCCL 7‘:1"'7 & ' a ,.\'\: -

L2y

-

Mmoo kg - A

)

+ KFa =

W\j\a =

‘. .

A

A 2.0 kg block is released from rest 60 m above the ground. Take the gravitational potential
zero at the ground. At what height above the ground is the kinetic

] to half its gravitational potential energy?

Up + kﬂ A IJvoune
m9 L\ A +.J{ mﬁ lqé

—3-,—{- he =2 hez HYom

Q6.

A 2.2 kg block starts
horizontal. The coefficient o

from rest on a rough inclined plane that makes an angle of 30° above the

£ kinetic friction is 0.25. As the block moves 3.0 m down the

plane, the change in the mechanical energy of the block is:

A) 147
B) -9.87J
C) 9.87
D) 187
E) 18]

D £ meck

= ~»—¢\:—a(
2 = M MmgCes e o8-
e - csnf’(i—z)(,q.g}(}) CoS P20
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Q7.

A 0.50 kg block attached to an ideal spring with a spring constant of 80 N/m oscillates on a
horizontal frictionless surface. The speed of the block is 0.50 m/s, when the spring is
stretched by 4.0 cm. The maximum speed the block can have is:

A) 0.71 m/s

B) 0.32m/s
C) 0.55m/s
D) 0.23 m/s
E) 0.93 m/s
M, 0.5 kg

!/lf_ d,.,,s M/}
XSzl

~0.0fy 4 025N, — 0.0625 o

Ng = o-F( ,W\,,/g

Q4. _

A 2-kg block slides across a horizontal frictionless floor with a speed of 2.0 m/s. It then runs nto
and compresses a spring of spring constant k = 800 N/m. The block comes momentarily to rest
after compressing the spring a distance d. Find the distance d.

A) 10 cm
B) 20 cm
C) 30 cm
D) 5.0 cm
E) 25 cm



M~ ch}ﬁ - _,¢_.2,"‘/5
Niz 2wm/s § ) m‘

Q6. ‘
A spring with spring constant k =106 N/m 1s attached to the top of a frictionless 30° incline as

shown in Figure 2. The distance between the lower end of the incline and the relaxed end of the
spring is 1 m. A 1-kg block is pushed against the spring until the spring 18 compressed by 0.2 m
and released from rest. Find the speed of the block when it reaches the lower end of the incline.
(ignore the size of the block). :

B gl

' | Calculus

Physics

&
A) 4.0 m/s , 705027701 0680
B) 2.7 m/s
C) 3.7 mls
D) 2.3 m/s

E) 0.0 m/s



Njiec o . I *
Ngp = ?, ] )
DOUs -{- s Ub+ o Ky 2a
| s K(X,_' -£') 2 mydswmge 4 b (ve'=v)) = ol
un L) (a-62)7) = 0)(ga)(h)sinde + L0 VAU,
—-2-(2 - 5-28 + Lot Qo -

<

VF ‘9’(6 o ~N = Y u«,/g

—

Qs.
A 2-kg object is dropped vertically from rest. After falling a distance of 50 m, it'has a speed of
25 m/s. Caloulate the work done by the air resistance on the object during this fall.

A) -355 J
B) —230 J
€) =105 7

D) - 1200 J
E) 0.0 J

< 2ky sh 2-50w e
W =2 &Emecl = 2U+sK

. -209(5e) + (32"
-  _ 266
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A projectile is fired from 2 height of 25 m with a speed of 20 m/s
speed when it hits the ground. Ignore air resistance.

S
S

20 m/s N

|

as shown in Figure 3. Find its

A) 30 m/s

B) 20 m/s

C) 10 m/s

D) 40 m/s

E) 50 m/s

. OHK + o U = ©
\ 3
,‘{M(V?*\/t\f‘t’ M q A\/\ -

N
o
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A block (mass = 0.100 kg) is pushed against a vertical spring compressing the spring a
distance of h = 8.00 cm (see Fig 3). The block is not attached to the spring. When released

from rest, the block rises to a maximum height o

constant.
Fig#
maximum height
m =E}.1:QO'kg ,,.,,.,_ i o
h=800cm
H =0.600 m
H

compressed
A) 184 N/m
B) 155 N/m
C) 131 N/m
D) 115 N/m
E) 198 N/m

Xe
H - o.6 w
M z, Gnl ké

)
o

-

b Ug x0 Up = S

&;_ k ((;—X“z ) +W\jH

FH = 0.600 m. Calculate the spring

Calculus

Physics

0502010680

L e (0 -(08)?) + o) (ag)(e8)z 0

—L{ Co.o%)t - =0583
k = \32.7%5 v [ m



Q6.

A 0.500-kg block is pushed against a horizontal spring fixed at one end (the block is NOT
attached to the spring), compressing the spring 10.0 cm. The spring has a spring constant of
1.00 x 10 N/m. The block lies on a horizontal floor having a coefficient of kinetic friction pi
— 0.200. Find the total distance traveled by the block after being released from rest.

A) 51.0cm
B) 20.0 cm
C) 10.0cm
D) 6.00 cm
E) 80.0 cm

- WA = . c'g - ,< — s

Kz lee 7
- M = 0.2 .

DU:+D/4/19+9KI¢: - Fe o —

Lk (xg-xl) + £ m (v -v]) = —HMemgd

(o) + ko Jomari)s

A¢ OS5 m

Q7. . . .

A simple pendulum consists of 2 2.00 kg mass attached to a 1.00 m long light string. It is
given an initial speed of 0.500 m/s at A where the pendulum makes an angle 6 with the
vertical as shown in Fig.1. If its speed at the lowest point B is 1.70 m/s, find the value of the
angle 6. '

A) 30.1 degrees
B) 45.2 degrees .
C) 20.7 degrees
D) 15.9 degrees
E) 10.7 degrees




Mjl\4—.—';.w\¢f 0 + L wmyy

o35 e UW(Il-¢s6)

l l
A

(‘i_-8>h+ 3{(0-5)1:: L Cl.g)*

PR TT P Y -~

a8k

ash o 32 = h . o35

,,,,, CosG = |- 01385

— @ - %6.082 —— ————

Q8.

A ball of mass m, attached at one end of a massless string of length L, rotates in a vertical
circle fast enough to prevent the string from going Joose at the top of the circle. Neglecting
air resistance, during this motion, which ONE of the following statements is WRONG:

A) Change in mechanical energy is not zero. —
B) The speed of the ball at the bottom of the circle 1s maximum.
C) The work done by the tension is zero.

D) Kinetic energy is not conserved.

E) Gravitational potential energy is not conserved.

b pCl-ttsm)



- Q4
A uniform disk is rolling smoothly down a rough incline starting from rest from a height h as

" shown in the Fig. 3. Which one of the following statement is correct?

" Figh

, A Kinetic eneAré,S; of roﬂ'i'rrlg”oﬁfithe‘ d»isil;ra't the bottom of the incline is mgh S
- B) Mechanical energy is not conserved because there is friction

o " i e ; g o 1
e Rotational kinetic energy (—12—1 - a)z) is equal to the translational kinetic energy (5 mv fm) at

the bottom.
D) No change in rotational kinetic energy
B Work done by static friction force is not zero.

W, .0 = Nye©o% )lﬁpr,O
ky 4ul = Ke xUF%

O & moh =Ke £ O _ Calculus
Nl ke atyh Physic® __
i 0502010680

23,

A force of 120 N stretches a certain spring a distance of 0.10 m. What is the elastic potential
energy of the spring when it is compressed 0.10 m?

A) 6.0J
B) 2.0J
C) 407
D) 8.0J ek X

E) 10J



A box of mass = 10.0 kg is placed at the top of a 30.0° inclined plane. The box starts from rest
and slides down the incline. The frictional force on the box during the slide is 25.0 N. After T
traveling 12.0 m, its kinetic energy is:

A) 288J /.«
B) 144 J
C) 980J /

D) 490 J o
E) 0J

~-mgd smz2s 4 kp-0 = -Ekd
” lo(q.s)(l’t.) Sua 38 A k'p. e~ 250}
- 588 + Kg = ~So-

(C@ e —~Peoao4+5B0 f

- 8% T



Qs.

A 10.0 kg block is released from rest 100 m above the ground. When it has fallen 50 m, its
kinetic energy is: .

A) 49007
B) 9800 J
C) 12007
D) 1207
E) 607 Ve 6 —2 K.~o
sk yx U = ©
bk =« ~2U
Calculus
Physi
Kg =2 -oU YRos
0502010680
2 — M9 W 7
P (lo)(‘\-ﬁ) (~5-)
= YAQoo S
s
.Q6

A 4.0 kg block is initially moving to the right on a horizontal frictionless surface at a speed of
5.0 m/s. It then compresses a horizontal spring of spring constant 200 N/m. At the instant
when the kinetic energy of the block is equal to the potential energy of the spring, the
mechanical energy of the block-spring system is:

A) 507

](33)) ég;} E“Cb"‘ Lz E meclk f

D) 751

E) 157 Kupi « Usi = £ we oy
v Kk N Sw/I
\ 1 P
“@ e Vl + o = E““UA __l-#l i _.mia
%(‘1)(5‘)1 = £“~co£‘



