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Particle A, with a mass of 0.20 kg, travels on a borizontal track at 3.0m/s and hits paeticie
B, which has a mass of 0.40 kg and is initially traveling in the same direction with A at
6. Oqu Adfter the collision the center of mass of the two particles has a speed of: .

(e Ars) + ©H » <)

et T ot

ZEro )
0.33 m/s ‘ ' e
2.3 m/s -

3.5m/s

5.0 m/s

el

A 0.4-kg object attached to the end of a string ( J—> «hsd) swings in a vertical circle

| (radius = 80 cm). At the top of the circle the speed of the: object is 4 m/s. What is the
magnitude of the tensian inthe string at this pesition?

S S
4N | """'”Zo.‘*()ruéj
85N My TV
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What is the correct angle of banking of'a circular road designed for trafic moving at

25m/s if the radius of the curve is 50m.?
| U5 m

- 38.70 ‘ : T = Yan <
300 B ,’:"””U _
5130 (He)
24.20

If a satellite moves above Rarth's atmosphere in a circular orbit with constant speed, then:

its acceleration and velocity are always in the same direction
the net force on it is zero : '

its velocity is constant
1t will fall back to Earth when'its fuel is used up

1ts acceleratron is toward the Earth
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5. A person with mass 75 kg stands at one end of an 20 m long boat (w2 J48) of mass 25 kg.
The persom walks to the other end of the boat. Assuming (w54 no friction between
the boat and the water, relative to Earth, the person moved a distance :

9 2 (D7) = o o
®5m

C) 3m ' I | o 2

D) 4m ‘ | e =)

E) 6m '

6. A force on a particle is conservative ift

A) . its work equals the change in the kinetic energy of the particle
B) it obeys Newton's second law '
C) it obeys Newton's third law _
C?’}’ its work depends.on the end points of the motion, not on the path
1) it is nota frictional force

7. The work done by a force F=3x2 +72 v} , with x and yare in meters, that moved a

particie from ry=2i+ 3} m, to r, =-2j ~3j m is: -~
.‘.-m’L,. )
A) -357] ’ \53,{1 *m-j?"}-
B) 197 2 %
) -723 -  * = 3 P
CDUl 1337 ~ X%l 4 BN
EY -161] | - 3
Y. -

DQ At time t= 0 a particle starts moving along the x axis. If its kinetic energy increases
. uniformly with t, the net force acting on it must be :

A) constant -
B) proportional to t
Cl. inversely proportional to t

i%% proportional to Vi ' AN
™ proportional to Ifﬁ“ S | 7 ,_,\lféc}
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9. When you step on the accelerator 1o increase the speed of your car, the force that

accelerates the car is:

A) the force of your foot on the accelerator
the force of static friction of the road on the tires

C) the force of the engine on the drive shaft
D) the normal force of the road on the tires
E) none of the above

10. The potential energy of a 0.20-kg particle moving along the x axis is given by U{x) =
8x2 + 2x4 | where U is in joules and x is the coordinate of the particle in meters. If the
particle has a speed of 10.0'm/s when itis at x = 1.0 m, its speed when it is at the origin

is:
FAU N o 2O
A) 0 % gtz e
B) 12.8 m/s ‘
Cr 14.1 m/s ytz Yo
D) 8.6 m/s oL
E) 11.7 m/s

11. A 60-g bujlet is fired horizontally into a 12-kg block of wood suspended by a rope from
the ceiling. The block swings in an arc, rising 20cm above its lowest position. The
velocity of the bullet was:

A) unknown since the heat generated in the collision was not given

B) 602 m/s
C) 482 m/s

(D) A02 m/s

E) 326 m/s

x e dony
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7. The potential energy of a 1.0 kg particle is given by:
Ux)y=7/x2 + 12/x ; x>0
If the total mechanical energy E =4 I, then the furning point for the particle is:

P@“\ssm U= &, ‘3—”)'—}25
20 m .
C} 0.75 m s
D) 15 m or T !

E) 50m

13. A 0.4 kg ball is dropped from & building. It strikes the ground below at 40 m/s and
rebounds up (oY 235} at 30 m/s. The magnitude of the impulse due to the coliision

with the ground js:

. K €3 ‘*"V“U)
A) 21 N s N
@) 28 N s
C) 32 N5
D) 14 N-s
E) 8 N

. Alkg block attached to aﬁ ideal spring with a spring constaht of 80N/m oscillates on a
horizontal frictionless surface. When the spring is 25 cm longer than its equilibrium
length, the speed of the block is 2 m/s. The greatest speed of the block is:

.

A) 0.71 m/s
B) 5.4m/s

@j 2.8 mfs

D) 4.8 m/s
E) 0.32m/s

QW - Q<
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The potential energy of a body of mass m is given by U = megx + (1 /2)kx2. The
corresponding _force is:

v / 3. - ,&
7= ¥ c)’B{l X \\J‘ka

mg + kx (vt WX
mgx2/2+ kx3/3 _ (- _ «»@ﬁ 3}" ) A
mg + kx/2 e

ke
E} 4mg - kx

6.

R,

A 6.0 kg spherical ( 455 ) ball that has a tadius of 8.0 cm and a drag coefficient C = (;
Falts through air whose density is 1.2 kg/m3 " The terminal speed v, of the ball is ¢

g
PA :;';,4-.\

499 m/s
112 m/s
66.5 m/s
86.0 m/s
79.8 m/s

A rocket exhausts fuel ( 25—550 3—Lay ) with a velocity of 6000 m/s, relative to the rocket.
Its mass is 40000kg. Tt starts from rest in outer space ( > b—3M sbrsadll) with fuel
comprising 90 % { 90% JS—& 25347 of the total mass. When ali the fuel has been

* exhausted its speed is:

3
s 1

7 er‘ o bee o

49740 km/h ' LM

41450 km/h

14400 km/h N 7/ = Nk ([M
33160 km/h Fot

23180 km/h
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1. A car istraveling at 25 m/s on a horizontal road. The brakes are applied and the car
skids to a stop in 5.0 5. The coefficient of kinefic friction between the tires and road

is: W A

A) 0.6
B) 03
C) 04
D) 0.8

Ey 05

7. A tocket exhausts fuel with a velocity of 4000 m/s, relative to the rocket. Its mass is
40000 kg. It starts from rest in outer space with fuel comprising 95 % of the total
mass. When all the fuel has been exhausted its speed is: '

A) 33166 km/h

B) 9.2 km/s
C) 23180 km/h
D) 16 km/s

@ 12 km/s

L

The potential energy of a 2-kg particle moving along _the x axis is given by
Ux) = 8x2+2 X3, where U is in joules and x is the coordinate of the particle in
meters. If the particle has a speed of 5.0 m/s when it is at x = 2.0 m, its speed when it

is at the origin is:

A) 0

B) 13.5m/s
© 112w/
D) 7.3 m/s

(E) 85 ms
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4. A 2-kg block attached to an ideal spring with a spring constant of 800 N/m oscillates
on a horizontal frictionless surface. When the spring is 20 cm shorter than its
equilibrium length, the speed of the block is 2.0 m/s. The greatest speed of the blotk

is: /‘\q - & oog¥ [N ,/M
A) 2.8 m/s
B) 6.4 m/s
C) 5.6 m/s
D) 3.6 m/s

@ 45 mfs

5. ‘A 3-kg cat jumped from a high building. If its effective cross-sectional area is 250cm?
, the drag coefficient is 0.5 and the air density is 1.2 kg/m? , then the cat”s terminal

speed is:

A) 33mfs
B) 47 m/s
C) 41 m/s

63.2 /s

E) 29 m/s

6. A 2.0-kg mass is projected from the edge of the top of a 30-m tall building with 2
velocity of 30 m/s at some unknown cngle above the horizontal. Ignore air resistance
and assume the ground is horizontal. What is the kinetic energy of the mass just

before it strikes the ground? -

M’:zk}‘ “e\;\%C)M f)
Y

A) 1.7KJ o
S Y
1.5k Us 20w/ e \\‘E‘\
€) 0.9k 265 e
—~ D) 1.3kI
E) 2.0kJ b*w% EONRN

\)zr \srl e 'Z_-Cx\»\_

::..L \M \!’L s {
=z L '
vi. Qoo x 2 (16)(%e)
(=) (3R & .
2
Ve 2¢.3% w/e
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7. A 0.4 kg ball is dropped from a building. It strikes the sidewalk below at 50 m/s and
rebounds up at 30 m/s. The magnitude of the impulse due to the coilision with the
sidewalk is:

v, S0 v/

SN & ;L

A) 16 N s T g O Ny @
B) 40 N s ~

©)32 Ns 2 = @E’V‘\

D) 8 N T T

E) 28 N s : -

8. A car moves on a level horizontal road in a circle of radius 80 m. The coefficient of
friction between tires and road is 0.60. The maximum speed (in m/s) with which this

car can round this curve is:

A) 325
B) 31.0
C) 185
D) 26.8

21.9

@ 9. A person with mass 75 kg stands at one end of an 8 m long boat of mass 25 kg. The
person walks to the other end of the boat. Assuming no friction between the boat and

the water, relative to Earth, the boat moved a distance :

A) 5m

B) 2m
C) 8m ' oo
6m =

< 4 m

10. A nonconservative force:

A) must be perpendicular to the velocity of the particle on which it acts
B) cannot do any work ' :

@ none of these ———

D) violates Newton's third faw A

E) violates Newton's second lawx
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11. Three particles are placed in the xy plane. A 40-g particle is located at (4, 4) m, and a
50-g particle is positioned at (-2, -6) m. Where must a 20-g particle be placed so that
the center of . uss of this three-particle system is located at the origin?

(A) (-3,H)m

B) (-5,7)m

C) None of these
D) -1,7)m

E) (2,7)m

12. A 5-gram bullet is fired horizontally into a 2-kg block of wood suspended by a rope
from the ceiling . The bullet comes to rest in the block. The block swings upwards 2
em above its lowest position. The velocity of the bullet was:

CA) 98 m/s
254 m/s
C) 284 mvs
D) 196 m/s = wen |

E) 160 mis SYETey Ry [ 2em = oo

13. The work done by aforce F=8x3i+2yj , with x and v are in meters, that moved a
purticle from r; =i+3j m,fory = 2i - mis:

g‘{r | W) = i@(y)oﬁy

C) -351
D) 401 -2 o
E) -17J } .
| wa iy o ey dy
8 =3
2 -t -t
. AN } Y
A ‘ S
1 . y +
o s XL\} A \31 )“5



14.

B)
C)
D)
E)

15.

A)

C)
D)
E)

16.

A box weighing 6000 N is pulled across a frozen lake by means of a horizontal rope .

‘The coefficient of kinetic friction is 0.05. How much work is done in pulling the box

500 m if its speed is increasing at a constant rate of 0.20 m/s2? H e o
. K - -

. M
2.1x105 T T-Fema r
4.2x10° 1 T N {coo)lod) . § - N {F’" —

- - R e S

1.2x106 J HQ & S
8.4x10° J ' & : N mmg Gooo N

= o T os ®
R N ){fog) rg

The only force acting on a 4.0 kg body moving along the x axis is F(x) = 6x N, with x
in meters. If the velocity of the body atx = 3.0 m s 6.0 m/s, then its velocity at x = 8.0

mis: _ g. 2 I
uwe Svcx)m =\ 6ot = X

4.7 m/s A -

10.9 m/s _ 2 ' S,

9.3 m/s _ _ ' Lo '1«: \Ck“)_'__ -

7.1 m/s _ - (A £5

A 100 kg block is pulled at a constant speed of 5 m/s across a horizontai floor by an
applied force of 160 N directed 60° above the horizontal. The power due to the force

is: Pouoer = (v cos o)

w0 v Ponet - (1623 (5) con o
400 W — | |
490 W
500 W
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17. The potential enérgy of a 1.0 kg particle is given by:
Ux)=6/x2 + 4/x ; x>0
If the total mechanical energy E = 16 J, then the turning point for the particle is:

A) 025m

B) 2.0 m ' )
@390.75::1 = b}
D)y 1.5 m ;
B) 0.5 m ERVIOE BTV
‘ Y
E-167y y \r-orn‘w\z Po\r\B
-
e k:w = E::U
Vo= . o o HiX
)\/‘2 >('l
Woox s b M
WAV Yy — 6=0
X*_ .25 % — 0-335 -0
| S
% o= .25 % ) 6.062% 1.5 — .26 3 U5
I 2.

M
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= a 2-kg particle has a velocity in ra/s of 41 - 35 At t= 3 5 its velocily in

1. Attime t
. m/s i 68 + 3. During this time the work done on it was!
z _
. = {‘ NS _
.Jiwt O ? p l a3
e S
B) 387 . ) .
LT a 3 -
f{j) WCp 207 ol T ; 4
M oy -0 AN A :
. ‘ RN { i{{;) o ~ - G e
,t'x) “; 2 j ",{ﬂ - 9 .
: ., .

2. A 2-kg object attached to the end of & string swings in a vertical ¢ircle {radius = 80
cm). At the top of the cirele the speed of the object is & m/s. What is the magnitude of
the tension in the string at this position? ’i"T

[ \\ - Do om
A
>‘:,’,-, 5 P doo i ,;"J;
A) 20 N ; ,
- . A ji.
q‘o} J%) 70 N 'T e O 4 Mg > 7
[ - A
&) 31N :
) s e et
;}::?) ’. i o Vo g ) v
CEY 1101
S, — o - ¥
e LY '

3 A man pushes an 8 kg block a distance of 6 m upward aleng a frictionless slope that
& iy

S Pl AT o Ui
L

gle of 305 with the horizonial. the force he exerls is paraliel to the slope.

4

If the speed of the block is constant, then the work done by the man is:

?‘I) '\\ /ﬁ(:f"
% 4‘: 4 ! c N
8 2401 f,///) b oz {\f’w §toa 39l
@ B) 4807 N 'M}M"T:A .
' &) 61 EJ‘ . R
Dy 20017 j}” ey G 3 |
E) o/ S Iz . sie e {\}E . 6N i
d

4. The potential ensrgy of a 1.0 kg particle is given by
UG) =92 + 9/x ; x>0, Ifthetotal me hanicul encrgy B=4 71, then the
turning point for the particle isat x =

‘!;"\ Z @
i
A) 025m - boe Y

T, OB 15 m o
Cy 075w _—
m 1.0 m

By 30 m
Page |
' Y
i Y - __.Iam, -




A)
B)
0)

7.

&
c)
m

E

E)

s the only force acting on a 4 kg particie. The position of the particie is given byt x
== jt - 6t2 + 13 with ¥ inmeters and t in seconds. The work done by F fromt=0twt=
25 18 a

oo
180 J T J
60 1 ’ ;
2243 "S~ I U O hY
O J ‘,_p.); - B ‘3\ ]
144 7 | S (_d,_}
..\<-ol:2}) % en o El "ﬁ B -.0§
voorut ( LS 4.
-»Ha‘b‘w —:toﬁ"“ Ro=
KNS
A 0.50-kg block attached to an ideal spring with a s§ ring constant of 80 N/m oscillates
on a horizontal frictionless surface. The iotal mechanical energy is 25 J. The
maximum speed of the block is:
- . o e o & st
» 2,[; S A { L t “\ &
0.6% m/s % ,.7/’.3.,0 Ry 2
> PRV
0.85 m/s 25 = $o ¢ LafetLY
: _ o 3
7.1 m/s Woe w0 PR e o
5 m/s P B v b
.2 WS Vil 85 @
10 mv's '\“;‘i"’[,“'% '(\}‘ N e Lo
T v -t - cr
L o B2 Bow L [om ¥
i a4 € L C W
A 363 hosizontal forae is applied o a 8-kgiblock initially at rest on & rough
horizontal susface.If the coefficients of friction are i, = 0.5 and jy = 0.4, the
magnitude of the frictional force on the elock is:
| "
36 N ) W
40N _ _ 1\
32 N R [ SN Ty |
26 N AR N '
18N : v
%o
{\J - ?) o
3 [ "‘\_,f

. 3.
Y = b i
E .
. o
. ot L
e Tty . ¥
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v
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A)
B)
©)
)
E)

W)
B)
)

)

Il

A projectile of mass 2 kg is fired with en initial speed of 10 m/s at an angle of 60°
above the horizontal. The potential energy (relative fo ground level) of the projectile at
its highest point 1s:

Snrs
I
R
5l
4
s
<

25 |
i / v 1
AN o Dl e TR
1257 -
100 J oy
R T L S

75 ) W\‘_’w(

L

The potential energy of a 0.4-kg particle moving along the x axis is given by Ux) =
%2424, where U is in joules and x is the coordipate of the particie in meters.
If the particle has a speed of 5.0 m/s when itis at x = 1.0 m, its speed when it is at the

origin is: N oo teg | v,
R Ao N g?,:,cri o R
11.2 rofs Cow L B
18.7 m/s
'45 Fas N

b
1

ticle is conservative if:

A foree soling e

it is not a fictional force

its work depends coly on the end poixts of the motion, not the path between them
its work equals the change in the kineiic encrgy of the particle

it obeys Newton's second law '

it obeys Newton's third law

An elevator has a mass of 400 kg moves 20 1 up i 40 sec at constant speed. The
average power of the elevater motor is:

800 W . B P
2500 W |
2000 W
5000 W g
250 W ,

Yoo E_i_'f_?_() "" :

w4,
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The potcn*m; enerpy of a 0.7-kg particle moving along the x s 15 given by UL =
Ax2

- Sxt

. When the particle is at x = 1.0 m, its acceleration is:

20 m/s? .
- . SRS
- 20 m/s? Iy g 0\‘3 T
10 m/s? T 3 .
0 6ate = a 7]
- 40 m/s?.

A 0.2 kg batl 1s relcaved from rest 80 m above the surface of the Earth. Just bexore it
kits the surface its speed is 30 m/s. During the fall the work done by air friction is:

250 J
-15F
76 1
-700 ]
151

A car

A
. i
‘ By S
. e W A
| RV Faa ij C}
i = = . (*\‘é} ot
. 43 by
L 4 ,,')\ o,'!-{l"“g”
! 1 ot
4 ot ST sat b
e S . i
i

s raveling at a speed of 24 m/s where the coefficients of friction with the road

are plg = 0 8 and py = 0.6. The shortest distance in which the car can stop is:

25 m
T m
48 m
6 m
32

Ak ¢

falis through air whose density is 1.20 kg/mod, The tenninal speed v, of the ©

15 m/s

105 m/s

-
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S 3‘ B
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spherdeal ball that } as a radins of 5.0 cm and a & rag coetficient Ce= 160,
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16. A car travels around an unbanked highway curve {radius 0.15 lon) at a constant speed
. of 20 m/s. What js the magnitude of the resultant force acting on the 75 kg driver?

Ay 200N I
/7> B) 550N -
¥ oon

Dp 750N
E) 333N

17. The worl done by a force F=3x 2§ + 2y j -4z &, with x, y and z are in meters, that
moved a particle from r) =28+ 35+ k m, oy = -31 - 3 428 mos

A) -49% . b P
T\h\r Eﬁ\ n3Li E\ - ‘:'I\L ff,‘ ) f 1 ! " i ! flﬂ =z
() © -4 ) P 3 j
D) 5471 -3 . 7
H) -357 A 1 o

3 o oy - ?,._,/
T - J—
/ U T / 7 /’f : < L
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unbanked (55wee - (Ml e

siring SIS N

swings BEEURTCENg kH

spherical _ s S
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oscllate Lot

shortes distance Aliia el

Instructor Date  Time Room Section
lsma’el Badran M, W 111.00 - 11:50 SCH 213 4

13:00 - 13:60

SC- 113

8

9:00 - 9:50

SCH- 021

14

Abdelaziz Shawabkeh

11200 - 12°50

13:00 - 13:50 ST 115 7
Ghassan Abbas 1400 - 14:.50 SCI- 214 5

13:00 - 13:50

10

Yacouh Anind S, M 113:00-13:50 SOL 215 g

Nidal Haddad

8:00 « 8:50

12

MW [13:00 - 1350 SCi- 2 1%

‘Gihassan Andoni M, W [14:00 - i4:50 SCI- 114 5
\Wafaa Khater S w1900 - 950 SCI-215 3
Tayseer Avouil S, W _[12:00-1250  |SCI-215 4
- S W [14:00 - 14:50 SCl-218 11

S W SCl- 113 13

8:00 -850
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Write your name and student nuinber the above hox.

Check the class you are in by putting a (vy mark in the appropriate cell

The exam consists of 20 multiple choice pr oblems, answer all of thern.

Mark the correct answers of the multiple choice pr oblems on the answer sheet
turn in the whole exain sheets.

v/ instrucior Claqses Tirne Sec v/ 11murufztor Ciasses Time
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CUSEFUL FORMULA and CONSTANTS

G m?;.é? X ’_LG"'E-" N mfkg?.
Me= 597 x 10% kg
Ke = 6370 km

S

g = [ /s’

Work and Kinetic Energy

W= d (constant force)
2. W= ff F(x)dx, (variable force)

W

3. P (average power)

4, P=F B (instantaneous power)
5. W = AK (work-kinetic energy

thecreni)

Conservation of Energy
’ 1

1L.U = mgh, (g';"a‘vitational)

12, U e -;»kxz (GI'Z'U-S?:?:C)
SAE = Kl
14, Al == -~ fa f(x)dx

L a v (AT . .
15.0E = W non_conservative

Vocabuiary:

Venus LT RUE
constrained e
wagon ‘ Ay e
generated i
pump EENT NN
deliver Jig
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canoe TRAIeEL

Gravily
” GMmn
g K= -
by M
7. U(?*) e
T
Z
2 S
. e
g T —
2GM
9. Vese \[“‘Tj'*

System of Particles

16, P = mi
3 7 t r A 3
0] = ft-f F(de
18 Xeom = 27 %/ 2 ™y

S an e e Aaen 2 T
B Xeom =4 X CZHL,‘ i dim

latinched _ skl
Mars ' Fea sl
suspended . s
rearwatd il b
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net has twice the mass and half the

, L. A certain planet has an escape speed V. I angcther pla
';"f' - radiug, iis escape spead will be
L
: (8 V2 C v
V() 2V N '
¢y 2V ‘ e
gdj Vi 4 ‘2 :‘-j’ { ?.""f X6

(L) v qu - C':? \‘{\t ‘

2. A force on a particle dC‘DE"Ido on position suc‘h th"lt Flxy = 3x? l:()x for a p'ub(lc
consirained to move along the x-axis. What work is done by this force on a particle that

moves from x =00 miox=2.0 m? . )
o = - = & ’}\ (( 7J\‘ ."'_-' ./j':l) * . 7

-~ v .
T~ 4. if the distance from Venus to the sunigy. 0.723 the distance. from ’me oaltn to SUﬁ, how many
earth days is the Venus year? : y

(my 124 Parth days {[i‘% al A {““
(b} 48 Barth days e
(e) 365 Barih days {5 W\
(d\ 422 Earth days TE

e

(u) J24 E arth da y

l
)
e e

u,.«

al force of 73 IN. If the wagon’ movec 1*5" ZOT1 i y A
ted by the L,hzlc'ﬁ

wagon with a horizont

5. A child puﬂs on a
total of 52 m m 3. G_ﬂm what is i:h@ average power genera

L

3

(@) AW e s
AN I VA 2 N — 0 W B
22 W ‘
(c) 7o Yy

&) 26W -
(@} 0w Joem TN

i _‘\ AV T PEA i .

7 h s - - p— ~ .
g{ B RS .\ mé) A 3_‘) ¢ b W
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¢ 6. A graph of the force on sn object of mass 3 1<; :

position is shown in the figure. it the chjec
6.0 m.

fircd its & Dé_m

(@)

at x

50m/s

by 65m/s AR

() 25m/s

() '3 4 mfs Wia g g

( !\? :\: :(tf’n“l{;\!’ . 171’ X ’{J.S:-‘F"
RPN &\}] 5 e

I At what maximum rate can a 3

(a) 30 liter/min Ve TR
() 40 literrdin “
(c) 15 liter/min

10 literfinin
60 liter/min

(@
@

L
J‘

A
e
Vi

b\ v

300 W DD deliver water to a tank 60 m above the water

level in the well? Give your answer in liter/min? (density of water = J 3(57/11&%1)

A e e

o K
I §
o b ikt -
5 4 .
4 9 7
3 a
4 ;
-
.Ef"y
TR
- . | T3 04 5 6 m
T ox .

N,

3 -
e *U/

(a)  Depends on y on the initial and final points of motion 5
% () ; i )eycnds oh‘me aza{h taken by the ob]ea: s
{":} ‘ 53 i W czjo :.Lc. ‘ s
ke

Ccm be stmec* dsa potenhal SNEIEY .
}\’une of the ’\bOVE_ e

forward of its ohgmcal nosition and moving forwar d
sition and moving backward

() forward of its oviginal pos
(¢} resrward of its original position and moving forward
(dy rearward Qf 1L, origi wJ ]}“)“ ition a cknd MOVILE bﬂckvzﬂd

QL_,M,__W

1oer

.[\»

. 1.06 ].rdi ticia

10, ('_onsldel the motion of a
Lﬂ("{)

located at x=1.00 m. Whatis the speed of the pqmrlp when it is

a8 ! x —~ % .
(a} 4.65 171/8 f g (\’ % } = .__E.‘Z. w;!i_wj:i“ - - % 1"3.,
3. bU m/s E A
e : o
(dy  2.13mfs By '
2] - fa s s = T
@ soms e TET] W)
I R
= (“/)',”L () -f“.« } \5 o oL ’\'} A
5 '(’-),. e

A man 5its in the back of a canoe in still water. He then moves to the front
gita there, Assume no friction between tlm canoe and water, Afi”-’l wards the canoe is:

of the canoe and

o
N ;
e [

1

(. ;.ﬂ_.-w...w.m._a...,l:ﬂi

, that moves with potential energy given by
2200 /x + 4,00 [x2 Suppose the par ude is rnoving with a speed of 3.00 /s when it is

g 1nca%ad at x=4.00 m?

ISR e et R e g™
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LA A L2 kg object moving with a speed of EJ O m/s collides per pandwuim Iy

with & wall and

rebounds with a speed of 6.0 m/s in the opposite dzrectlun 1 the object is int contact with the
wali £m 2 0 i1, what s the magnitude of ihe average force on the object by the wall?

(a)
(b)

(ROREEITY S ee LS| 8
(d) 9 .; l{\f - 4 i [ R— }_;..._WM
() 1.2kN A ;\__:..w POy -
RS “‘"‘"""5"}; ........

B | Mars is 6. ﬂ/ y 1[}731\?;

.

9.8 ki
7.7 kN

g{j A g(

i

S ‘

A2

Y ﬂ‘“’: = %H

P

J L.v! kfl.‘f\/j

- $ \f %“ﬁ'@)

.....u___.u»

,ﬁjﬂ?_’ﬁm

b ‘3 \”‘f‘”’

VAR

AL i.&.\ {,/ I e,
i : o : i
. (i oyt 8
v f @R s - <
: (b) 1.00h Vop ¥ il abi i E
A T
f (@ 175n f T J"".LW.L . 2 e R “@m ______ v v\ 4
. - . - oo I ,.--—m—-‘w«-- e b %
(&) 125 \H?Lﬁg"‘ { T ( TR (s {, 53 Hff" / ?"c i g“;é}}
T = ”7i5 ??C"h ERY iy ?“fc S g
g 6, A 2.0 kg object suspended from the ceiling by a string that has a lt’noii"l of 1.0'm is released

> instant when the o object },a’ 5388
ey w\m)______" et i N s
-
[-\!\H T Jg ;LH“J !}! o g -‘-?__“-;‘/;“q‘,
oo om T e
_ L —~f ]
R — T

o N
A A8y {

= Tﬁm%

4. A 1 kg particle has a potential curve shown. Given
that ¥i= 2 J for the particle, whir“b stal Ltment is mat true

(2} x= 1.5 misaturmng point o,

(b) =45 mis an equilibrivm point..

{c) x»825misa f()ibtddcn region
Cfdy  The ; > force at x= 6 T 13 Hegative . J
L(%i M aximum speed OCCUrs at e 7.5 .

et AL PR SR

collis

{(a)
q by
(e)
{d)
(2)

15. A car heading north collides
truck heading east. If they loc

ion, how fast was the car mz{lam/ traveling?
{) 1T1/ 3 -F.:',Tﬂ*:.w:::-‘-‘:v:

4U I"‘LT_\ (J BN
L)U n\] b \\ﬁjjfﬁ_,/y
30 my/s W
e,
50 m/s : ‘%55,

iy F‘
SR ‘;
l - (“\

\\

B

hes

fand fravel at 28 m/e ai’

s through its lowest position?

TSI

Ui

Tl ppmnsey
uﬂ-‘m:f_@.ﬁ:\;\- SuT
ex--..

Er,g

from rest with the string 30° below ‘the horizontal position. What is the tension in the siring
3“ at t!le

450

an infersection with a small truck of the same mass as the
° north of east just after the




¥
/ 16. The "r"ld]uo of the earth is R AL whe we the earth's surface will the sceeleration
- ’;’ . of gravity be half the acceler ation at Lh:? s{.‘zrface of the earth? """ T
(R - NI X 3 e ¥ E ( -
df _.___Qi‘.lmml-:éu«ih...m# R; (,:;5. U‘:d‘.h *:"éi\ W,f:_, - \ » @,Q,( ; e b (O A ¥
(b) 041R} ~ — - - wﬁ” e e
- ; S o
0y 20R ol \ i)ﬂ\“ AU Y
( ) N .\‘ ﬂf\ oy C/ 1A i f\ C\‘\4
(dy 05K . A i,
(&) 10R TS M
Tre=17. Inan elastic collision between two Dodies of equai ¥ w2/ f‘f\‘xv
mass, with bod y 2 initially at vest, body 1 moves off L, g
at angle © relative to the direction of its initial Y1 Vi V-t i\--z_ VIR
velocity and body 2 at angle @. The sum of the x_/‘*'r ~ Ry - e
angles O and ¢ is equal to W B _,5;:’;{1,
Wy P :
(a) 0.0 degiees | i AN et
'\__" i'{w? -, i ;_ ! -:“L v 4
by  30.0 degrees *\i} Ny
{£)  45.0 degrees : % gy
. i,
fd) _ 60.0 degrees , *,
(€} 900 c.agree?{?
8. Two blocks of mass il and m2 $uch that (1r11\m2 jare pressed together on a Horizontal
tfrictionless surface with a compressed spring beiwejen them. They are not attached to the
spring. After they are released and have both moved free of the spring
Both blocks will have the same amount of kinelic energy
=L niock itz wnl iave more kine C eNeTgY “than block m P ;.
. 2 3 ”f ot },:
(¢) Block nw will have move né mentum than block m: K T N
()  PBlock mi will have more kinetic energy than block e { ) ;f) ¢ / -?’%f-‘;
U q i 3 o L U4 0
¢ (e} Bothblocks will have equal speed N > M __ s f”‘{ﬁi“\t 2y
v
y . . “ . . . o . e
9. A 10-kg block on & rough horizontal surface is attached to a spring of k= 1.4 kN/m. The % #l

biock is pulled 8.0 em to the right from its equilibrivm position and released from vest. The
frictional force between the block and surface has a magnitude of 830 N. What is the kinetic ﬁ/’/ foe
s ~, ™ 7
3

y of the block as it passes through iis equilibrium position (x=0)7 A T !
457 o k"iﬂ‘ { :-5 A r/ m o _ o /‘\ T Ao -‘/‘ 0
p f)/ dgd E Ml ;- ' L W / . g ¢
6.6 @ g kg PR R =
' | At ' (- be 2 ST T
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. A -' ' S Xy N L
N (d)y_ 243 ; W, = NEPNE
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' {3} 4.9 : ' S =k i m\ (‘”4 7Y ) S

20. A thin rod of length 1. has a linear density Al = Ax?, where Aisa constant and x is the
ﬂ;stance From tne Jefi end of the md B md ih@ center cu 111::1‘53 of the vod from the k:ft end - -
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DT A Physics 141

BIRZEIT UNIVERSITY

Sumimer, 2015 Time: 90 minutas

Second Hour Fxam

Instructor: Dr. Aziz Shawabka .

Student Name:

FPlease read these instructions and remarks before starting the exan:

»  Write your name and student number in the above box.

o The exam consists of 20 multiple choice problems, answer all of
them, '

- AA mandr blyin e swmnm e

- VEal B LIS CUBL Tl

answer sheet.
e Turn in the whole exam sheets,

PO R L AR AT P IS JU RV R M PV SR
iswers of the multiple choice problems on the

Answer Sheet |

a b c d e v a b c d e a2 b ¢ d e
1 % g v | 15 Y
a b c d e a b cde “ab cde
AN Al 9 v 16 |# |V [
a b ¢ d e - a b ¢ d e oL arb ¢ d e
3 I (1o V1| 17 Y
a b ¢ d e ,~a b ¢ d e v’ a b ¢ d e
4 v 11| | v 118 | v
a b c d e ., a b c d e a b c d e X
5[ v 12 Y [19] T V1
a b c d e .~ a b ¢ d e ~a b ¢ d e
61V 13 v/ 120 v
a b ¢ d e “a b ¢ d e
7 viol14 v/
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Some useful formulae and constants:

D = %C pAv?

F=—kx

W=Fd {constantforce)
W= [ b f(x)dx, (variable force)

[2)

P = E«E, (Average power)

P = F -3 (lustantaneous power)

W = MK (work-Kinetic energy theorem)
K = %mvz

g =100m/s?

hae]

10.U = mgh, (gravitational)
10U = %kxz {elastic)
12Z2E=K+U

13.4U = — [ fx)dx

14, AByy = AE + AEy, = 0,
15.] = f;ff(t)dt

16, Xcom = Xy xi/).:i my




(1) A particle moves along the x-axis under the influence of a force given by F = 3x2.-1,
where F is in Newton and x is in meters. If x = 0 is taken to be the zero of potential
energy, then the potential energy of the particle in joules atx =2 mis equal to :

- 2 A
o 1IJJ - %x z
by - >
© 67 g o= - (,3 3K -
@) 61 0 = X
5 07 - - Uf ,z%

(’% The wcrk done by an applied force F = 21+ 3 3f N in moving an fb]QCt from the origion to ‘B
I'= 41 —7 is equal to e rw*“"“"‘"

(@ _ 0 Joule $_<( = W= (5 o
\ {E} N 45 joule o
(© -6 Joule » v ‘“"’; R SRRt EN
(d) -12 Joule “A‘ U[;

-A{e) +11 Joule

LA \')("-

(3} A 2 kg block is compressed 0.1 m on a frictional surface with e = 0.25, against a
homzontal spring with spring constant k=2000 N/m. When released, The block will come
to rest in a distance of approximately
b (;' ‘J -
(@ 0Zm - ] oA
a m '
L * QJ _ﬂ_-—-"""'“wﬁ#
) 05m LS b\‘i "“’ﬂﬁt Méfwu 1 )
20m R SR -
d) 40m ﬁ/’”"’ - kyt Qoo j__(_
(®) >om &é n= ﬂ«%”}%’ QX 2X (o KOV

(4) Awater pump is moving water from a lake to a storage tank at 12 meters above ground. If
the pump moves 5 m? of water (density = 103 kg/m3) in 10 minutes, the pump must have

at least a potver of approximately o N
‘ \ }rn b - s
@)  4kwW olenstty fw—:';%' ’ B
(b) 2 kW y : .
¢y 5kW 7= —
35 wiymgh
Lkw o X9 o] O
(e) 3kw mo \ foe,© 6— = %10 ;{lo?\’fz
‘ . B A

(5) The diagram represents the force acting on a 6 kg 40
mass along the x-axis. If the miass is at rest at the
origin, find the velocity of the mass 4t x=10 m.

J t
1 1
! '
5"““‘ 1 1
(a) 1.0 m/s 6 g , \
() 25m/s S0~ o i :
C 3.5 m/s 5:) j, 5“7 I, . ! ' r
Ay 50m/s ok 5 0 15 o o
(&  10.0m/s q/é, i
A} = afeq u,w) ey e CQwITE B
L‘:-o\:ﬂ\)(. l, )( \O ){ kO
- (“) -
e R (:'}7%) L 1o A (oX \& N g /
A 4 Jo s . . : \,{S'
e\ ET | L2 tes k
L i wiekd = A5 .
i . v ye "’_‘fa _ %
g L2 &ca/féf @ mm AN P ;\«75 J/_,}Lw iy JU
% - 18 B .,g’/i‘f.? ’t A
{ . -t Y I -~ ! R



(6) Body A with velocity vo collides elastically along a straight line with body B of equal mass.

P

‘hich statementis TRUE T

@ The two bodies exchange momentum
) Body A will bounce back with the same initial speed e~
(c)  Both bodies will move forward with velocity vo o
(&)  Both bodies will move forward with velocity vo/2°~
(¢)  Thekinetic energy of the system is not conserved.4

(7) The impulse given to a body by the force f(t) = 2t — 3, with £{t) in Newtons,

during the first 4 seconds of action is - R
(a) 16kgm/s = 2 Qk’?) 4
(b) 8 kgmys TS 070 PR
() 10 kgm/s ron s @{gw = T
C(dﬁ 12 kgm/s Conk !
e)Y 4 kgm/s T
©) 4kgmy | e -4
(8) The center of mass of the moon-earth system is ' ‘
a Between earth and moon and closer to moon©®
@ Between earth and moon and closer to earth.”
¢ Between earth and moon and halfway between them.
(d)  Atthe center of the earth '
(e) At the center of the moon
- W
@’V A spring of constant k = 200 N/m compressed a distance of 0.5 m, is used to
launch a 0.5 kg up a frictionless slope at an angle 30° as shown. Find the maximum < x
distance along the slope thaf the mass moves after leaving the spring, o= o m
(a)  20m’ L ﬂﬁf]
b 40m . L
) £,

(d 80m J o ek uj A
(&) 10.0m VRE g h |
s 's

/(in) A 0.50-kg mass attached to the end of 2 string swings in a vertical circle (radius = 2.0 m).
d ‘When the string is horizontal, the speed. of the mass is 8.0 m/5. Whit is the tension in the -
string at this position? - ' :

16 N A | //
18 N b
{9 21N — :
(d) 32N '
(&) 25N |
1\'/\ \,L B '3\"M)
A\/\‘@ ”"M—:z‘“ S__ . \\a
A e
Y -
\2ee)les) - 5 O =
T (o,




o f_‘_ﬂ_,,~—-1

(a &»—9“

- {(11) A 2.0 kg mass is projected vertlcallfﬁpwdrd from ground level with an initial speed of 30
m/s The mass rises to a mammum hemht of 35m above gxound level How much W()_J_{,LS_

maximum height? pn & 1
YT o
= W‘?} ‘) (;77,6‘)

(a)  -0.50k N2>
() +0.50 & . S F S
() -040k g 7 ‘m . 4
d)  +030K ® if'»}iz’gw P
(e -0.20K woz @)

(12} A 6.0 kg object moving 5.0 m/s collides with and sticks to a 2.0 kg object. After the
collision the composite object is moving 2.0 m/s in a direction opposite to the initial
direction of motion of the 6.0 kg object. Determine the speed of the 2.0 kg object before’

the collision. no‘o _ lDl,

S w ORRIN T )
(©)  80m/s @HEY g 2wy -z ‘W AN Seoel 5
lg)l 1T, e ¥ =7 g:g?‘a | - Tk

Gz 907
(13), A 2000 kg car is traveling at constant speed of 110 km/hr. A reavy truck of mass 5000 kg
is traveling in the opposite direction at a constzmt speed of 30 km/hr ‘When passing each

w2 other, their center of mass is moving at
Cobm ”’Jﬁ (@) Okm/hr 4
FICS h) 53 km/br " A ”” £ .
(c 70 km /hr (2 @00) )Jr(’ g"" ?J’"mz ZSOODVQ
(d 10 km/hr a ;c:e
(&) 20km/hr (yw Aot T Ty
PSS X’&am 2#::;[*
(14) The potential energy curve U(x) of a 2 kg J () -1(_3%@_?_;;1%&

object moving along the x-axis is shown in the
figure. The speed of the object at x» equals 2
m/s. The speed of the object at x4 is :

(a) 1.0m/s o]
(b) l4m/s
1.7 m/s ' flr .3
(d) 2.0m/s < L " - N
: 4 m U _ kel e Xi M2 X2 oxq ¥s o
(e) 2 m,/s :;-% 6’ ;'lf'q" g kcz-)’\*U\Ct) E—;/E‘/ M(f{) - [ZaNs ;/)
{15) The angle between the vect{? ~ V71 and they axis is é: y
(&) 300 \} - ( 5
(b) 45 - @J ’VL) + %
60¢ m
@ = u A a7 s
{e) 37° Cos €=
/C_ -
\ (& 2) @
e -2
(é )
| . ; |
;6} - & 7 T (
; e 7
[ @ A4 @ &
Vooe o tde s'
Vo ‘ S



. }, wuﬁ) L I Al
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(1‘6) l“wo masses A and B have equal linear momentum, If Ms= 3 M,, then the
K ratic(dmw) of the kinetic energy of Ato B is kﬁ\ (P
M;(’g , .
7 2 %)
Yo o L &(}L» Q "
= “5 ) - ] 3 Q}: z
-z L L\_},\j % 3 TFB
= Z
‘ ' & . {é { Mg ’Vg)
(17) The work done in stretching a relaxed spring with k=100 N/m 10 cm is. = 3 6
- /4 ¥ o e SO PR R e Knoo oo le
@ ospd 5k =T
) +20] = A Q\@@B@*B PRy E
¢y  +0.0j - g - P 3
@ 051 ko7
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(18)‘”A 4 kg object is at rest at the origin when it explodes into three pieces, The first,
with mass 1 kg, moves along the x-axis at 15 m/s. The second, with mass 2 Kg,
moves alongthe y-axis at 10 m/s. Find the speed of the third piece.

(a) 10m/s . : ~

(h) 15m/s - ‘ ?“ - PP Mz'zr& fvh”’”‘f V{,{r . EO)

((_:_)_ ZOm/S ) ooz m;m\‘. ,\st\b'}\) }((p' D;\ //J(j (’Y
.E(’d) 25m/s PR RN =\ &

e)  30m/s - | T ‘W‘

(19) One fourth of a square metal sheet of length L is cut from the corner as shown in-
the figstve, Consider the crigion to be at the cenetr of the origional plate, then the

center of mass of the remaining part is located at

a ‘-L/z -L/3%
E\/@ -L/12, 1,/12’?\
(€)  -L/4, +L/3 e \5
écg +L/12,-L/6¢ )
(

fp +L/6, +L/6

(20) A 60 kg hoy is standmg at one end of a 20 kg slab that is initially at rest on a
frictionless floor., The slab is 8.0 m long. The boy walks to the other end of the slab,
How far did slab move with respect to the floor?

TEy) 6.0m

(b} 8.0m
(c) 4.0 m
(d) 1.0m
(e} 2.0m
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