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v 1. An applicdrﬂ‘)\rce of 10

N compresscs (-Li-u':g) a spring with a 20-N/m sprin:g "
constant. The work done (in J) by this force is:
@)/0-5 B) 2.5 C) .5 D) 10 E) 200

v~ 2. Three blocks (A, B. C), each having the same mass M, are connected by strings as

shown. Block C is pulled to the right by a force F that causes the entire system to
accelerate. Neglecting friction, the net force acting on block B is:

A B ¢ >F
AR AR IRE VR RRERVERRALURRRRN
A) 0 (B /3 Q) Fr2 D) 2F/3 E) F

v~ 3- A constant force (50-N) acts on a 2-kg box that starts from rest. When the force
has been acting for 2 s the rate at which it is doing work (in W) is:

A) 100 B) 1000 (C)2500 D) 5000 -  E) 63000
+ 4. Let M denote the mass of Earth and let R denote its radius. The ratio g/G at Earth's
surface is:
A) R¥M B) M/R C) MR: MIR? E) RIM
« 5. The ball shown is being swung (z=_l%) in a vertical circle at the -~ _\'\
end of a 0.7-m string. The minimum speed (in m/s) needed for 3
the ball to pass successfully over the top position is: ( ;
~ /

A) 13 B) 9.8 C) 3.9 D) 6.9 (E) 2.6

6. A 40-N box rests on a rough (0-43) horizontal floor. A 12-N horizontal force is
then applied to it. If the coefficients of friction are s = 0.5 and g = 0.4, the
magnitude of the frictional force on the box (in N) is:

A) 8 B) 40 C) 16 D) 20 @ 12
L~ 1. The energy transferred to a system as a function of time is equal to:

[E(t)=3.51+6.2 £, (inJ)]. The time rate of this encrgy (in W) at/=3.1 s is:
A)3.5 B) 6.2 C) 16 \D)42 (EXT0
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V' 8. The system shown remainsat fest

The force of friction (in N) on the v::230 r:I
block on the incline is: 1T im
A) 4 8 C) 12 _

D "y -
D) 16 E) 20 ’,J\(-\'.ng

v v ~ - h‘a
9(As a 2.0-kg object moves from (21 + 5]) m to (6i - 2j] m, the constant resultant

force acting on it is equal to (4§' 3]) N. If the speed of the object at the initial

position is 4.0 m/s, its kinetic energy (inJ) at the final position is:

(A 53 B) 62 C) 73 D) 86 E) 24

v 1 The plot below shows the force on an object as it moves along the x axis.
The work (in J) done on the object as it moves from x =0 m to x =20 m is:

F
N [ —
20N I‘- — l
e 1
o == | l I
l l I |
| ! | |
5m 10m 15m 0Wm X
A) 40 B) 90 @450 D) 200 E) 750

_~11. A box with a weight of 50 N rests on a horizontal surface. A person pulls
horizontally on it with a force of 15 N and it does not move. To start it moving, a
second person pulls vertically upward on the box. If the coefficient of static friction is

——

0.4, the smallest vertical force (in N) for which the box moves is:
15N

AARRARRRERARRRRARERRE R aY

A) 125 55 ©) 205 D) 255 E) 35.5

@ A 0.50-kg object moves on a horizontal frictionless circular track with a radius of
2.5 m. An external constant force of 3.0 N, always tangent to the track, causes the
object to speed up as it goes around. If the object starts from rest, then at the end of
one revolution (3,) the radial component of the force (in N) of the track on it is:
A) 19 B) 96 C) 47 D) 75 @38 \a sefstaksl

WS L,
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The University of Jordan i° General Physics (b0302101)
Faculty of Science g Second Exam
Physics'Departrneﬁ_ o Second Semester 2017/2018
Name (in Arabic): o . ' Student ID: Section:

e (Exam durgtion: 75 minutes)
ote 1: Following are 15 multiple-choice questions. Write the s

. . ymbol of correct answer
in the answers table. Only the answers in the tble will be praded.

Note 2: Ignore air resistance in all problems and take {pf = 9.8 m/s” at the Earth’s surface.
- 4

e e e e e e . e e

. Answers table
Question F

number | 1 2 3 4 3 y 6|7(8|9 10, ll ] 12 !--]3 l 14 :]'15 }
Symbol . ' : B o ¥ q/' ' = ~ —

co::ect C) g1e J-_) a|b % d d % C. C;*"# \:P} /é x"b
answer | , o ’ /

£

0:..1: The only three forces that act on a 3-kg particle are as follows: If =(21"+ 3 _] )

Fy=( +2)N and F,=(2 +S}E)N . The magnitude (in m/s?) of the particle’s acceleration is:
a.9.80 b.433 12,12 (d.».89 e. 20.46

work (in Joules) done by this force on the particle is:

Q.2: Aforce F = (6!'- - 2_;:)}\! acts on a particle that undergoes a displacement AF = (3i — j]m . The
a. 11 b.14 c. 16 d. 18

Q.3: A 2-kg hanging mass (m;) is connected by a string over a pulley
to a 20-kg block (m;) that is sliding on a 50° fixed inclined plane (see
the adjacent figure). If the pulley’s mass and the mass of the string
are negligible, and all surfaces are frictionless, the magnitude of the
acceleration (in m/s’) of the moving system is:

a.2.56 b. 9.80 c.0.21

d.1.15 (\E) 593

Q.4: Two blocks M; = 3 kg and M, =5 kg are in contact with each other on
a frictionless, horizontal surface, as shown in the adjacent figure.

If a horizontal force F = 16 N is applied to M;, the magnitude {in N) of the F

5 Mf M2
contact force between the two blocks is:
a. 2 (B)a c.7 d. 10 e. Zero

Q.5: An object of mass m, speed V and initial kinetic energy K. If the speed of the object becomes 3V,

then the ratio {(K/K)) is:
(39 b. (1/9) c.1 d. 18 e. 81
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(LG: A S0-kg object tlidas from rest broem p-mnt.ﬁnntmrmp\!rui ; I
shown in the adjscant figure.  the speed of the particla st poim B is ‘h% l
G m/fs. The work (in .”dl.'m'llb'f'ﬂ{ﬁ*mll forces ls: 0 m e |
5. -7300 (b, -8500 €. -3700 -
d. -4000 . 5300 %%..B
[
3

Q.7: A ball of mass 2 kg bs fired straight up with an inftial speed of 20 m/s. N rises 1o s rradimum |
haight, and then falls down 1o it arting point. Neglecting air resistance, tha work [in J) done on the ‘
ball by gravitational torce theough the sntire trip is- II
| 8. -22.8 b. 186 (e - d.728 e 126 |

e s
N

(LE: The adjacent figurn sheows a M;.;p o thras matses that are
L]
connecied by three wires. The whols system js under static

equilibrium. M m, = 15 kg, m, = 7% kg and m, = 60 kg, The tenzlon (T,) LB Ll
in the first wire (measured in Hewtom) s 1 T, \
\ I"Iﬁ? '|lI
a. 68O b. 588 €196 (d 00 n. 294 \ R \
LRAEY ‘-ll
I L% The adjacent ﬁp;_ure therws a bax of mass 3 ki rmu‘mlﬁ; B o
a horirontal, frictionless surface with a speed of 4 m/s towards an =
unztretched spring of negligible mass that is attached horizantally to F’
a rigid wall. The box eollides with the spring and stops momentarily i
before reversing direction. If the spring constant [z 1000 N/m, the
maximum campression (in m) of the spring Is: ' , M
a.0.55%0 b.0.219 c. 0.357 :
@_p.179 e 0742 . e 2 - |

T}-_-I 0: True or E-'als-;::
“The work done by any conservative furce on a particle moving through any closed path is zero™

() True ~ b.False . s

(1L11: A bax with initial speed LI" =5 mfsslideson a rr.::ugh horizontal surface. f the coefficient of _—|
kinetic friction is 0.8, the distance {in m) moved by the hox belore coming to a stop ls:

a.0.56 b.2.34 frse 4324 e.8.43

EL EZ_A ;:r_utent-i:iﬁngr-mﬂ_nr:ﬁan for a t;-r;dimun:iﬂnat force is of the form:
Uix,y) - (3x’y - 7x)). The magnitude of the force {in N) that acts at the point (1, 2) mis:

(3.)5.23 b.3.77 €. 980 d. 12.65 e.25.41
& Iy =7
i
3, 42 e
4 1~ 3
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Q,13: A block of mass M rests on an inclined rough surface. The
inclination angle of the surface is increased to 6, at which point the

block becomes on the verge of slipping. The coefficient of static
friction of the surface is:

a. sin(B¢) b. cos(28,) c. sin{48;)
d. tan{8¢) e. sin’(B¢)

['Q.14: A small ball of mass m is suspended from a string of length L.
The ball revolves with constant speed v in the horizontal circle of

radius r as shown in the adjacent figure. If the string makes an angle
B with the vertical direction, the speed v of the ball is given by:

a. \Jrgsin® b. Jnzcos@
c. ,,Iirg cscf? d. mcnl?}
Jrg an6

D.-E A force F = [Bf"::-_'.;] N acts on a box that is sliding on a floor. At the instant the velockty of the
boxis V = {3:'- -2 f ) m/fs, the instantanecus power [in Watts) supplied by this Torce is;

a. 30 (b8 c 11 d.55 .. 78

Good Luck!!!

Scanned with CamScanner



' Question | 1

L=

Answer

1. Anapplicd foree of 10N compresses (332 a spring with a 20-N/m spring

| N

Il-
| ¢

AR

o

484!

constant. The work done (in J) by this force is:

A) 3

By 200

) 0.5

) 10

E) 2.5

2. Three blocks (A, B, C), each having the same mass M, are connected by strings as

shown. Block C is pulled to the right by a force F that causes the entire system to
accelerate. Neglecting (riction, the net force acting on block B is:

A) 0

B) F

e " ) T-T —
A B CH>F
AL H AR RERTRBRNEVLY
C) F/2 D) 2F/3

(E) F/3

3. A constant force (50-N) acts on a 2-kg box that starts from rest. When the force
has been acting for 2 s the rate at which itis doing work (in W) is:

@) 2500

By 1000

C) 100

D) 5000

E) 63000

.‘_ Let M denote the mass of F,;ll'lh and let R denote 1ts radius, The ratio LE.'-".G at Earth's

surface 1s;

A) R M @ srr C) MR D) MR E) R/M
5.  The ball shown is being swung (x> ina vertical cirele at the —- =N
end of a 0 7-m string. The minimum speed (in m/s) needed for r" /.‘I\
the ball to pass successfully over the 10p position is: \ ;
~ -

A) 13

B) 9.8

(O 26

D) 6.9

E) 39

6. A 40-N box rests on a rough (=) hori!f"nlal floor. A 12-N horizontal force is
then applied to it [ the coelhicients of fl'":_":f" are g, = 0.5 and g4 = 0.4, the
magnitude of the frictional force on the boxfin N) is:

A) B

B)40

o) 12

© 20

. Inct i s
7. The energy transferred to a system ns 8 ﬂ_ncf'ﬂﬂ ol time is equal to:

A) 35

42

) 1o

D) 6.2

E) 1o

[E@) = 3.8 1+ 6.2, (in J)]. The time rat¢ ofthis encrpy (in Wymt 1= 3.1 sis:

® 70

Scan

ned by CamScanner



5Iall Ly pta ]
) calaidiady X4 Al pd)

The University of Jordan General Physics (1) (0302101)
Faculty of Science Y Second Exam
Physics Department First Semester 2016/2017

o Student’s Name:...z,) L% .o kbl 2 J5:..Student’s ID..2l4.224%....

Note 1: Following are 10 multiple-choice questions. Write the symbol of correct answer |
in the answers’ table. Qnly the answers in the table will be graded. i
Note 2: Ignore air resistance in all problems and take |g| = 9.8 m/s’ at the Earth’s surface. |
Note 3: The significant digit notation is not taken into account throughout the given
answers, |

Answers’ Table

i PR Z 7 [T A 5T

Symbolof | i . . / 7 T 7 &
Correct |b |\ |C € b e ) b QA ble |c | c A | A
Answer

Q.1: A force F=(2i —j)N acts on an object. The work (in J) that this force does as the object
moves from the origin (0, 0, 0) to the point (13, 11, 0) m is:

[Hint: the displacement of the particle is: Ar = (1 37 i l_;:)m ]

a. 246 (b]26 c.37 d. 15 e. 100

Q.2: The work performed as a function of time for a process is given by IW'=ar3, where a = 2.4 J/s3.
The instantaneous power output (measured in W) at t =8.7sec is:

a.138 (bl 545 c. 125 d.207 e. 912
% o
-Q.3: In the adjacent figure, two identical ideal massless Figure A
| springs have unstretched lengths of 0.25 m and spring < L > < & >
constants of 550 N/m. The springs are attached to a small
cube and stretched to a length L of 0.30 m as in Figure A, W W

An external force P pulls the cube a distance D = 0.020 m to

the right and holds it there. (See Figure B.) The external force | 5P
P, that holds the cube in place in Figure B, is: c—Il+D—> < l-D—>

a.34N b.45N T\28 N M‘O—O’\ L, ;
d.22N e 1IN B HiILN

#

Q._4: A force F = bx3 acts in the x direction, where the value of b is 3.7 N/m3, The work (in J) done by
this force in moving an object from x=0.00m to x =2.6 m is: '

a.98.4 b.273

€504

[4)
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a.55° [b) 60°

Q.5: In the adjacent figure,
is fastened to the wall is horizontal and has a tension off 52 N. The rope
that is fastened to the ceiling has a tension of 104 N, and makes an angle 6
with the ceiling. The angle 0 (measured in degrees) is:

2 block of mass M hangs at rest. The rope that

c. 30° d. 85° e. 15°

a. 6.48 N to the right
c. 4.28 N to the left
e. Zero

1Q.6: A weight W= 20N rests on a second weight W2 =50 N on

a perfectly smooth horizontal floor as shown in the adjacent figure.
When a horizontal force F = 15 N is applied on the lower box (see
adjacent figure), both boxes move together. The magnitude (in N) and

direction of the net external force on the upper box is: W

b. 6.48 N to the left

d. 4.28 N to the right W, F

[©.7: A 5.00-kg box slides 9.00 m across a horizontal floor before coming to rest. If the box had an
initial speed of 3.00 m/s, then, the coefficient of kinetic friction (Mx) between the floor and the box is:

a. 0412 b. 0.587 ¢c.0.321 d. 0.051 e.0.115

a. 80 b. 12

g 0.8: A system comprising blocks, a light frictionless pulley,

a frictionless incline, and connecting ropes is shown in the adjacent
figure. The 9.0-kg block accelerates downward when the system is
released from rest. The tension in the rope connecting the 6.0-kg

block and the 4.0-kg block (measured in N) is: " : 90k

j

c. 42 d. 99 e. 60

(measured in N) is:

@4.7 b. 21.1

Q.9: Two objects are connected by a very light flexible string that passes over
a very light and frictionless pulley as shown in the adjacent figure. Neglecting
air resistance. If M = 0.60 kg and m = 0.40 kg, the tension in the string

c. 14.3 d. 9.8 e. 19

n

Q.10: True or False:
“ The action and reaction
objects”

forces are equal in magnitude, opposite in direction and act on the same

e
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Q.11: Two : : - . et

bl vl NTQI(YHS orbit a planet in nearly circular orbits. Moon A has orbital radius r, and moon # has

Siliche: us 4r. Moon A takes 15 days to complete one orbit. Neglecting gravitational interactions
1€ two moons, the time (measured in days) needed for moon B to complete an orbit is:

a, 360 b. 180 c. 80

d. 160 e.120 |

Q.12: Planet X has a mass equal to 1/3 that of Earth, a radius equal to 1/3 that of Earth, and an axial

spin rate 1/2 that of Earth. With g representing, as usual, the acceleration due to gravity on the surface
of Earth, the acceleration due to gravity on the surface of planet X is:

La.g/3 b. /9

c.3g d. 6g e. 9¢g

Q.13: A block is on a frictionless horizontal table, on earth. This block accelerates at 3 m/s” when
290 N horizontal force is applied to it. The block and table are then set up on the moon where the

acceleration due to gravity is 1.62 m/s2, The weight (measured in N) of the block on the moon is:

a. 93.7 b. 76.7 <c)48.6 d.28.2 e. 36.8

Q.14: The adjacent figure shows a setup of three masses that are
connected by three wires. The whole system is under static equilibrium. If

m; = 10 kg, mz = 20 kg and m3 = 70 kg, The tension (T1) in the first wire {:Mg
(measured in Newtons) is:

-
@930 b.518 c. 294 d. 426 e. 686 (™ ]

Q. 15: True or False:
“ Any non-accelerating frame of reference is considered as an inertial reference frame”™

}’;ﬂ True b. False
L

Good Luck!!!

O W
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Lecturer’s Name:_ P P \ ] \ I Time: 16:00-17:10
[ - [T e S ! _‘:--- R

*Take g=9.8m/s' and G = 6.7 x 107 N.m kg,

" Fill in the Table at the END with your answers, using CAPITAL letters ONLY.

Q1) Only two forces act on a 5.0-kg mass. These arc Fy=(2i —4j) N and F; = (3i — 6j) N
The magnitude of the resulting acceleration (in m/s™) is:

(A) 1.0 (B)2.0 (C) 5.0 (D)0.22 (E)22

Q2) A 5.0-kg mass is suspended (<3L) by a string from the ceiling (i-) of an clevator.
The tension in the string is 50 N. The acceleration (in m/s”) of the elevator is:

(A) 9.8, downward (B) 9.8, upward (C) 0.20, upward (ID) 2.0, upward  (E) 2.0, downward

Q3)

» 5.0 kg

In the above figure, the surfaces are frictionless and force P = 10 N. The
magnitude of the force (in N) exerted (s %3 on block 1 by block 2 is:

(A) 10 (B) 8.0 (C) 6.0 (D) 4.0 (E) 2.0

(Q4) A block is released from rest on a 30 incline and slides 9.0 m in 3.0 s. What is the
coefficient of kinetic friction between the block and the surlace of the incline?

(A)0.17 (B3) 0.81 (C) 0.34 (D) 0.28 (E)0.22

———— -
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(5) A mass of 1.0 ke, attached 1o the end of a String, SWings in a verticnl ¢irey
2.0 m. When the mass 5 at the lowest point of the circle, its speed is 10 m.'.:_{:

(in N) in the string a1 this point is:

L Tad,,,
L hl:' l"‘:“"‘\-;lrl.ln

L}E}ﬁﬂ (B3) 40 (C) 30 (12) 20 (E) 10

Q6) A point is at a distance 4R: above the surface of the Earth (Ri being the
Earth's radius which you need no! know). The magnitude of the free-fall

scceleration (in m/s7) at this pont is:

(A)9.8 (B) 2.0 (C)25 (D) 0.39 {]ﬂﬂ,ﬁﬂ

s

Q7) The initial velocity of a 5.0-kg particle is (2.0i = 5.0j) m/s. After U s, the
velocity becomes ((5.01 - 6.0) m/s. The work done (in 1y by the restdtant force

during this {ime irerval is:

{A) zero (1) 100 (C) 80 (D) 10 (E) 425

Q8) A particle moves along the x-axis. It is acted upon by a force Fa (in N) that
varies with position x (in m) as shown in the graph below. What work (in ]} 1s
done by this force as the particle moves from x = 2mtlox=12m?

(A) +40 (B) =30 (C) +30 (D) —10 (E) +10

Q9) A 1.0-kg block slides (#%)down a 30 -incline at a constant speed of 10 m/s.
At what rale (in W) is work done on the block by the gravitational force?

[ﬂ +49 () -96 (C) zero (D) +100 (E) =100
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Q10)

Rof

In the above figure, the system is released from rest with the spring in its equilibrium
position. The pulley and the horizontal surface are frictionless. If the spring constant
k=600 N'mand M = 5.0 kg, what is the maximum extension (3<l) {inem) of the
spring?

(A) 50 (B) 16 (C) 80 (D) 24 (E)20

Ql1) A 5.0-ke panticle _is dropped from rest. After falling a distance of 100 m. it has a
speed of 25 mfs. What is the work done (in k) by the nonconservative air-resistive force
on the panticle during this fall?

(A) +2.0 () -2.5 (C) +2.9 (D) =33 (£)=39

Q12) The potential energy function for a certain system is given (in 1) by the expression
U(x,y) = x°y" —4x + 3y, where x and y are in m. The magnitude of the corresponding
force(inN)atx=1.0mandy = 1.0 m is;

(A) zero (B) 6.0 (C)9.0 (7.0 _[Ej 1.3

Eill in the Table helow with vour answers, using CAPITAL letters ONLY:

h/ X

Vg 7 g . Ty
H Lo | Q3 T & T 658 [0 T o7 Q8 | Q9 [ 0io’
elelel@dlalelecle |a |a
I'grl“’““qu |

D.| E
d tf”j
3
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o7l L7 v | Qi e
Q8 T e T
ANS WER Arl Tae FOLLO WING O UESTIONS
I &mss Df""\ kg is m:tﬂd by two foeces: foree Fy is 250 &nc easl, amrl Fc:.rce Fsi% 15N dug northr The
mgmmde of theaecelerat ion (in.m/s ) of the mass is;
Ir) 41 o) 3.£3 d_: Fis e) 4328
. -hgtl’ﬂjﬂi EI{H:TLLJ to the end ol 2 string swings in a vertical cirele (radivs = El}cm'r_ Althe t@p

the gpeed of the object is 4.5 m/s. The magnitude of the tension (i N in fhe stri 18

ﬂ} 31 | o) 6.4 4 Yh ) 158

3 A w;ﬁwkﬁ‘ﬂﬁ a body of masy M The same firceapphied o a secand) bl.'!djr praduces lhree hlﬂl:&
fhe accelengiion, THe mass of the second bady 1=
) M @ M e Mz, &) 9 ¢ M9
:ﬂ, 10 ) fawvork to streteh a spring 20.0:em from its unstressed lensth. The extea work Cin 1)

Ach the spring ap'additonal 10,0 cmis: \3

H B mealatl o8 g 3 & Bl 1

T 'mm wcrrh {ﬁ‘l PJJ fara.w& kg car moving o ahnrjzumal r:md ter utcrﬁse its velocisy JJ
~from (20 + 3j) mis to (5i + 125) mis isi . _ / :

e b w2 4 28 (8

) N affcets aa object s causes b to miove Wi ansTaie
- this process i<:




m tall building with a velocity of 24 mis.
of themass st before it steikes the leveled

e} B9 4 26 e o4

.\ W ive l??‘“‘“&“tmbdslt‘ teaining climbs 2 10.0 m vertical rope & i constunt 59&@1‘&&.0!:‘:'3;
“His power output (in Watts) is: y
&) 560 by R0 & 800 & 7w (o) &

. A potential encrgy function for 2 bwo-dimensional torreds of the form

;EI;:}S:-"‘:; — 7. The force components that act at the point (1, 1) are:

ﬁj (-7, 31 ki 3L T I’ET. =37 e 1,
2. T_?:E-ﬁig‘fure represents (he total acceleration of 3 particle moving clockavise in 3 Crcle of tadivs
250 m at 3 carkay timne: At this instant, the faneential acceleration {in mist) &

Gi-3) d

a) 13 a = 150m/s
&) 5.7 X '
&) 75
dj Zera
e 55
) i
J
!
."
=5 | y
J/




The University of Jordan / Department of Physics
First Semester 2015/2016
Physics 101/ Second Exam

Section number : - _ Student name (4xb):
Lecturer name : Student number

v' Some helpful information: gravitational acceleration g = 9.8 m/s’

Notes: Turn off your cell phone and put it out of sight. Keep your calculator on your own
desk. Calculators cannot be shared. You have 75 minutes to complete your exam.
Be sure to fill the box below with your final answers before the end of the exam.

1. A particle of mass (11 kg) is subject to two forces such that one force has a magnitude of 21 N
directed east, and the other force has a magnitude of 39 N directed east-north, what is the
magnitude of the particle's acceleration (in m/s%)?

(A) 2.8 (B)5.1 (C)7.5 (D) 3.7 (E) 12

2. An object of mass 4.0-kg is placed on top of an elevator floor. If the force exerted by the floor on
the object is equal to 38 N. What is the acceleration of the elevator (in m/s?)?

(A) 0.8 upward  (B) 0.8 downward (C) 1.3 upward (D) 1.3 downward ([EJiOISIIOWRNER

3. A force of magnitude 20N directed in the positive x direction is acting on a particle and displacing
it from the point (2m, -1m) to the point (4m, -3m). What is the work done by the force (in J)?

(A) 60 (B) 40 (C) 30 (D) 80 (E) 70

4. A certain pendulum consists of a 1.5-kg mass swinging at the end of a string (length = 2.0 m). At
the lowest point in the swing the tension in the string is equal to 20 N. To what maximum height
(in cm) above this lowest point will the mass rise during its oscillation?

(A) 36 (B) 20 (C) 30 (D) 28 (E) 17

5. A spring (k = 600 N/m) is placed in a vertical position with its lower end supported by a
horizontal surface. The upper end is compressed 20 cm, and a 4.0 kg block is placed on the
compressed (+s2<) spring. The system is then released from rest. How far above the point of
release will the block rise (in cm)?

(A) 20 (B) 31 (C) 10 (D) 15 (E) 25



10.

11.

12.

A potential energy function for a two-dimensional force is of the form U =3x?y . Find the force
that acts at the point (1, 1).

(A) F=-12i-3] (B)F=-6] (C)F=-24i-12] (DJIFIom6IEgl (E) F——6i

A 6.0-kg block slides along a horizontal surface. If u,= 0.20 for the block and surface, at what
rate is the friction force doing work on the block (in W) at an instant when its speed is 4.0 m/s?

(A) -63 (B) -47 (C) +50 (D) +25 (E) -55

A particle of mass (1.5 kg) is moving on the x-axis with an acceleration given as
a = (6.0x+ 5.0)m/s* , What is the speed of the particle in (m/s) at the moment it reaches

X = 4.0 m, given that the particle started motion from origin with initial velocity 2.0 m/s?

(A) 10.1 (B) 14.7 (C)11.8 (D) 13.1 (E) 9.5

An airplane moves at constant speed of 140 m/s as it travels around a vertical circular loop which
has a 1.0-km radius. What is the magnitude of the net force causing the centripetal acceleration on
the 71-kg pilot (in N)?

(A) 1000 (B) 1392 (C) 1200 (D) 1310 (E) 1022

A roller-coaster car has a mass of 400 kg when fully loaded with
passengers (<\S). At the bottom of a circular dip of radius 40 m (as
shown in the figure) the car has a speed of 16 m/s. What is the
magnitude of the force the track exerts on the car at the bottom of the
dip (in kN)?

40 m

(A)10.1  (B)9.7 (C)8.1 (D) 13.1 (E) 6.5

What is the magnitude of the tension in the string (in N) if M= 2.0 kg .
in the figure shown? Assume the surface is frictionless. x
‘ 2M I

A box of mass (42 kg ) is placed on top of a rough horizontal surface whose coefficients of
friction are (u, = 0.6, u,, = 0.4). If @ man tried to push the box by applying a force of (210 N),

(A28 (B)197 (C)32.2 (D)429 (E) 56.5

what would be the magnitude of the friction force (in N)?

(A) 210 (B) 247 (C) 220 (D) 165 (E) 230
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Take the value of the gravitational acceleration g = 9.8 m/s%.
Fill in the Table (page 2) with the letters corresponding to your answers.

1. A particle is moving in a circular path, If F; is the magnitude of the net force in the
radial direction and F, is the magnitude of the net tangential force acting on the
particle then the total net force is

A) F=JF +F B) F=F -F

C) F=4E*-F} D) F=yr2+p?

E) None of the above.

2. A small object of mass m starts at rest at the
position shown and slides along the frictionless
loop-the-loop track of radius R. What iz the
smallest value of y such that the object will slide
without losing contact with the track?

A) R/2 B) R/4 Q) R D) 2R E) 0

3. A man moves the 15.0 g object shown in a vertical plane at a .
constant speed from position X to position ¥ along a circular
track of radius 2.0 m. The process takes 0.75 min. The work
done by the man is about:

it %
A) 0.0] B) 53] 18y D) 20] E) 3.9]

4, A 0.4 kg particle moves along the x-axis under the influence of a conservative force,
The potential energy is given by Ulx)=80(]/m*)x* +4.0{/m*)x* (I, where x is in
meters. If the particle has a speed of 5.0 m/s when it is at x = 1.0 m, its speed when
it is at the origin is:

A) 25m/s B) 56m/s C) 92m/s D) 1l.2m/s E) 87m/s

I ]

5. The potential energy of a body of mass m is given by U(x) = mgx+2kx?, where k is
a constant. The magnitude of the corresponding force is:

A) %ﬁg:rz—%kx?' B) amg+12k:: C) mg-kx

D) -%1'1'1!;,1;:::2 +§k:3 E) -mg—kx

6. An escalator is used to move 10 people (60 kg each) per )
minute from the first floor of a store to the second floor, &
5 m above. The power required is approximately: L

an’
A) 490W B) 1960W C) 58 800W Dy 19 W E) 980 W

D1



7. A nonconservative force (Hint think of the force of friction):
A) cannotdo any work
B) rnust be perpendicular to the velocity of the particle on which it acts.
C) violates Newton's third law.
0]  violates Newton's second law.
E) none of the above. —»
8. A 6.0 kg block is released from rest 80 m above the ground. When it has fallen
50 m its kinetic energy is approximately (ignore air resistance) :
A) 1176] B) 47 040] C) 290] D) 196] E) 3528]

9. The momentum of a system of particles is changing with time as 0.7 £ + 1.2 2, in
kgmfuwhﬂetisinﬁecnnds.memgrumdeﬂfﬂmmtfurcea“WE.ﬂs

A) cannot be determined without knowing the momentum at £ =10.
is79N
is31N

D) is55N

E) cannot be determined without knowing the masses of the particles.

10, The figure shows a 3.00 kg steel ball which strikes a
wall with a speed of 10.0 m/s at an angle of 6=60°
with the surface. The ball bounces off with the same
speed and angle. The ball is in contact with the wall
for 0.20 s. The impulse is

Ay T=2600j (kg ms) B) [=-2600i (kg ms?)
C) I=520: (kg msl) D) [=-5201 (kg ms?)
E) I=-520} (kg ms?)
11. An object of mass m1 = 4.0 kg is traveling at 6.0 m/s. Tt strikes an object of mass
mz = 8.0 kg, which is statio ry. The two objects stick together, Their common final

speed is: D)
A) 1.0m/s B) 23m/s €} 20m/s Dy 1.5m/s E) 3.0m/s

12. An object of mass tm = 40 kg is traveling at 3.0 m/s. It strikes an object of mass
mz = 8.0 kg, which is stationary, in a head-on (elastic) collision. If v, and v, are

T
the final velocities of mi1 and mz, after the collision, respectively, then ;f is:
1
A} 20 B) 1.5 C) 1.0 Dy 05 E) 0.67

Question 11213145 |6|7|68!9f10]11]12

Answer

D-2
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The University of Jordan / Department of Physics
First Semester 2015/2016
Physics 101/ Second Exam

Section number : - _ Student name (4xb):
Lecturer name : Student number

v' Some helpful information: gravitational acceleration g = 9.8 m/s’

Notes: Turn off your cell phone and put it out of sight. Keep your calculator on your own
desk. Calculators cannot be shared. You have 75 minutes to complete your exam.
Be sure to fill the box below with your final answers before the end of the exam.

1. A particle of mass (11 kg) is subject to two forces such that one force has a magnitude of 21 N
directed east, and the other force has a magnitude of 39 N directed east-north, what is the
magnitude of the particle's acceleration (in m/s%)?

(A) 2.8 (B)5.1 (C)7.5 (D) 3.7 (E) 12

2. An object of mass 4.0-kg is placed on top of an elevator floor. If the force exerted by the floor on
the object is equal to 38 N. What is the acceleration of the elevator (in m/s?)?

(A) 0.8 upward  (B) 0.8 downward (C) 1.3 upward (D) 1.3 downward ([EJiOISIIOWRNER

3. A force of magnitude 20N directed in the positive x direction is acting on a particle and displacing
it from the point (2m, -1m) to the point (4m, -3m). What is the work done by the force (in J)?

(A) 60 (B) 40 (C) 30 (D) 80 (E) 70

4. A certain pendulum consists of a 1.5-kg mass swinging at the end of a string (length = 2.0 m). At
the lowest point in the swing the tension in the string is equal to 20 N. To what maximum height
(in cm) above this lowest point will the mass rise during its oscillation?

(A) 36 (B) 20 (C) 30 (D) 28 (E) 17

5. A spring (k = 600 N/m) is placed in a vertical position with its lower end supported by a
horizontal surface. The upper end is compressed 20 cm, and a 4.0 kg block is placed on the
compressed (+s2<) spring. The system is then released from rest. How far above the point of
release will the block rise (in cm)?

(A) 20 (B) 31 (C) 10 (D) 15 (E) 25
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Given: (g=9.8m/s?2)

Circle the letter of the correct answer dagaiall Aday) ciia Jea B s
1. A B C D E
2, A) B C D E
3. A B <) D E
4. A B (C D E
5. A B C (D) E
6. A (B/ C D E
7. A B <) D E
8. A C D E
9. A B (C) | Xxx | XXX
10. A B C D (E~
11. A % € D E
12. A (B C D E




p 5

A 1 kg particle undergoes a circular motion. At certain moment, the magnitude of the
tangential and radial accelerations is 1.2 and 1.3 m/s?2 respectively.
The magnitude of the total acceleration (in m/s?) for the particle at this moment is:

(A1 | B)1.2 C)25 D) 0.1 E)1.3
2

A spring is stretched 5.00 cm from its equilibrium position. If this stretching requires
30.0 J of work, the spring constant (in kN/m) is:

B) 6 Q) 12 D) 0.3 E)13
3.

A 1.5 kg ball has a speed of 20 m/s when it is 15 m above the ground.
The total energy (in J) of the ball is:

A) 80 B) 300 D) 220 E) 0
4.

A 1500 kg car accelerates from 0 to 25 m/sin 7 s.
The average power delivered by the engine (1 hp = 746 W) is:

A) 60 hp B) 80 hp D)70hp  E)180hp

5.

The coordinates of the center of mass for the ?»

system shown in Figure 1 are (L./4, -L/5). 9‘:’.)53

The coordinates of the 2-kg mass is: (X, 5) ,. 3@ Kg

A) (-5L/8,3L/10)  B) (-11L/8, 9L/10) - t —¥X
C) (-5L/8, L/10) D) (-3L/8, ( ']_', o)
E) (-L/4,L/4)

6.

Consider a particle of mass m moving with linear momentum 7 .

a*e _d
This particle is located at the vector position 7. The term [dtg X EIE gives:
A) Force ‘ Bi 0 [ C) Impulse D) Acceleration E) Velocity

i

A 4 kg particle is subjected to a force acting in the x-direction, Fx = (3+0.5x) N.
The work (in J) done by the force as the particle moves from x=0 to x=4 m is:

A)+20 B)-5 D)0 E) +5

wlde




8&9

80 - sEEEE " e -
A 0.30 kg mass attached to the end of a string a kS
swings in a vertical circle (R = 1.6 m), as ’ \
shown in Figure 2. At an instant when 6= 50°, 31 " )
the tension in the string is 8.0 N. 3 E\\ ;
The magnitude of the resultant force (in N) 3 RO J
on the mass at this instant is: '\ : 4

S 4
~ =~ ] > ”
A)56 [B)6.5 61 D)23 E)y5.1 Sl el
(Figure 2) !
9.

While the mass is passing the instant of the previous question (§= 50°) and moving
forward, the speed when 8= 51°is:

A) Larger B) The same } C) Smaller 7

10.

Figure 3 represents the magnitude of
the net force (in N) exerted on a 3 kg
mass. The magnitude of the impulse 9
(in N.s) for the time interval between

2and 5sis:

- 2 o Y 1] A VI AR AT $ Y o A S M T A S b e A A S

A)0 BY2 iae B ‘

D)8

(o

I
; | 165)
Faey 0.0 2.3‘4.5%)

11.

A 10 kg object is dropped from rest. After falling a distance of 50 m, it has a speed of

26 m/s. The work (in kJ) done by the air resistive (friction) force on the object during
this fall is:

A)-13 s D) -2.0 E)-2.3
12

A 0.28 kg ball has an elastic, head-on collision with a second ball that is initially at
rest. The second ball moves off with half the original speed of the first ball.
The mass (in kg) of the second ball is:

A) 0.14 M C) 0.42 D) 0.56 E) 0.28
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Useful Information:  Some Results Are Rounded. CONSIDER (ACCELERATION
DUE TO GRAVITY) g=9.8 m/s’

List your final answers in this table using Capital Letters.
Only the answer in this table will be graded

Question | Q1: | Q2: | Q3: | Q4: | Q5: | Q6: | Q7: | Q8: | Q9: | Q10: | Q11: | Q12

b I cienile e s Ui A T

Q1: An object is in a uniform circular motion. Which of the following statements must be
true?

A) The acceleration of the object is zero.  B) The acceleration of the object is constant.
C) The velocity of the object is constant. D) The speed of the object is constant.
E) None of the above.

Q2: If F = (37 —8) N is the only force acting on a 2.0-kg mass, what is the magnitude of

the acceleration of the particle (m/s*)?
A)1.5 B) 6.5 C)4.3 D) 9.4 E)7.2

Q3: A ball attached to the end of a string of length
of 4 m swings in a vertical circle as shown in the
figure. The tension (in N) in the string when 6 = 35°
1s:

A) 6.5 B) 10 C) 9.0

DY E) 12

Q4: A particle moves along a circular path of radius 2.0 m. At an instant when the speed of
the particle is equal to 3.0 m/s and changing at the rate of 5.0 m/s®, what is the magnitude of
the total acceleration of the particle (in m/s*)?

A) 7.5 B)S5.0 C)54 D) 6.7 E)4.5

Q5: A box of mass 25.0 kg is placed on a rough horizontal surface. If the coefficient of
kinetic friction between the surface and a box is 0.450, how much force is required to move
the box at a constant speed across the surface (in N)?

A)17.0 B) 110 C) 140 D) 240 E) 270



» .
Q6: A block starts from rest and slides down a
frictionless inclined plane that is inclined 20° from the
horizontal and is 2.53 meters long. What is the
acceleration of the block (in m/s ?)?

A) 2.53 B) 3.35
)1 32 D) 9.40 E) 10.2

Q7: A force F of 100 N is applied to a box of mass
5 kg moving on the floor as shown in the diagram.

How much work (in J) is done by this force as the
object moves 60 m?

A) 4350 B) 5196
C) 6241 D) 7082 E) 8042

Q8: The figure below represents the variation of the
force (F) against the displacement (x) on a 5-kg mass. If F@)

the velocity at point B is 6 m/s, then the velocity (in A
m/s) at point A is: 4
B
A)5.1 B) 6.5 . o A= x (m)
C) s D) 8.15 E) 9.2

Q9: A spring under a compression x has a potential energy Uo. When the compression is
doubled 2x, the potential energy stored in the spring is:
A) Uo B) 2Uo C) 3Uo D) 4Uo E) 8Uo

Q10: An object of mass m rises vertically to a height /# and then returns to its original point
of projection. The work done by the gravitational force is:
A) mgh B) -mgh C)o D) -2mgh E) 2mgh

Q11: If a spring is stretched 2.0 cm when a mass of 0.55 kg is hung vertically on it, then
what is the force constant of the spring (in N/m)?
A) 270 B) 320 C) 100 D) 84 E) 25

Q12: A 2.0 kg block sits on a smooth
(frictionless) plane inclined 20° above the
horizontal. It is connected by a string to a 5.0 kg
mass that hangs suspended from the other end of
the string over a pulley as shown. Find the

acceleration of the system.

A) 3.7 B) 6.0 C) 10 D) 12 E) 15
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- Choose the closest correct answer and fill the Answer Table. (Use g = 9.8 m/s?)

1. The tension in a string from which a 4.0-kg object is suspended in an elevator is equal to
44 N. What is the acceleration of the elevator?

a. 11 m/s?upward.  b. 1.2 m/s* downward. c. 1.2 m/s* upward.
d. 10 m/s®> upward.  e. 2.4 m/s® downward.

2. A book is placed on a chair. Then a videocassette is placed on the book. The floor exerts
a normal force

a. on all three. b. only on the book. c. only on the chair.
d. upwards on the chair and downwards on the book.
e. only on the objects that you have defined to be part of the system.

3. A 4.0-kg block slides down a 35° incline at a constant speed when a 16-N force is applied
acting up and parallel to the incline. What is the coefficient of Kinetic friction between the
block and the surface of the incline?

a. 0.20 b.0.23 c. 0.26 d. 0.33 e. 0.41

4. A 4.0-kg mass on the end of a string rotates in a circular motion on a horizontal
frictionless table. The mass has a constant speed of 2.0 m/s and the radius of the circle is
0.80 m. What is the magnitude of the resultant force acting on the mass?

a.40 N b.30 N c. 44 N d.ON e. 20N

5. A roller-coaster car has a mass of 500 kg when fully loaded v=8m/s
with passengers. The car passes over a hill of radius 15 m, as
shown. At the top of the hill, the car has a speed of 8.0 m/s.
What is the force of the track on the car at the top of the hill?

a. 7.0 kN up. b. 2.2 kN down. c. 2.8 kN down.
d. 2.8 kN up. e. 2.2 kN up.

AL e




10.

A 30 kg child sitting 5.0 m from the center of a merry-go-round has a constant speed of
5.0 m/s. While she remains seated in the same spot and travels in a circle, the work the
seat performs on her in one complete rotation is

a. zero. b. 150 J. c. 1500 J. d. 4700J.  e. 46,000 J.

A constant force of 15 N in the negative y direction acts on a particle as it moves from the
origin to the point (3i + 3 — 1k) m. How much work is done by the given force during
this displacement?

a. +30 J. b.-45J. c. +45 J. d.-30J. e. +7/5J.

When a ball rises vertically to a height h and returns to its original point of projection, the
work done by the gravitational force is

a. +2mgh. b. —mgh. c. +mgh. d.-2mgh. e.0.

The only force acting on a 2.0-kg body moving along the x axis is given by Fx = (2x) N,
where x is in m. If the velocity of the object at x = 0 is +3.0 m/s, how fast is it moving at x
=2.0m?

a. 5.0 m/s. b. 3.6 m/s. c. 4.1 m/s. d.5.8m/s. e.2.8m/s.

Carts A and B have equal masses and travel equal distances on straight frictionless tracks
while a constant force F is applied to A, and a constant force 2F is applied to B. The
relative amounts of work done by the two forces are related by

a. Wa =4 We. b. Wa =2 Whg. c. Wa = Wp. d. Wg=2Wa e Wg=4Wa

- Answer Table -
Fill the appropriate square of the correct answer with (X).




University of Jordan Date: 31/12/2013
Faculty of Science First Semester
Department of Physics Time: 4:00 - 5:00 pm
General Physics | — PHYS. 0302101
Makeup Second Exam
Name (In Arabic): KEY ANSWER Instructor:
Student Number: Section:

Constants: g=9.8 m/s°

- Choose the closest correct answer and fill the Answer Table.

(Q1) A 0.5-kg mass attached to the end of a string swings in a vertical circle of radius
equals 2.0 m. When the mass is at the lowest point on the circle, the speed of the mass is
12 m/s. The magnitude of the force (in N) of the string on the mass at this position is:

(A)31; (B)36; (C)41; (D) 46 ; (E) 57;
(Q2) A particle moves in a circular path with constant speed. Its acceleration is:
(A) Zero; (B) constantly increasing ; (C) constant in direction ;
(D) constant in magnitude and direction ; (E) constant in magnitude ;

(Q3) A 2.0-kg particle has an initial velocity of (5i—4j) m/s. Sometime later, its velocity
is (7i+3j) m/s. How much work was done by the resultant force during this time interval,

assuming no energy (in J) is lost in the process?
(A) 17 (B) 34; (C)19; (D) 53; (E) 27;

(Q4) Equal amounts of work are performed on two bodies, A and B, initially at rest, and
of masses M and 2M respectively. The relation between their speeds immediately after
the work has been done on them is:

(A)VB=\/§VA; (B)ve=2Va; (C)va=vg; (D)vA:\/EvB; (E)va=2vp;

(Q5) A pendulum is made by letting a 2.0-kg object swing at the end of a string that has a
length of 1.5 m. The maximum angle the string makes with the vertical as the pendulum
swings is 30°. If air resistance is neglected, the speed (in m/s) of the object at the lowest
point in its trajectory is:

(A) 16; (B) 2.0; (C)25; (D) 2.7 ; (E) 3.1;

(Q6) A 10-N force acts on a 2.0-kg object initially at rest. The rate at which the force is
doing work (in Watt) at time t = 2.0 sec is:
(A) 900 ; (B) 200 ; (C) 500; (D) 400 ; (E) 100 ;

(Q7) In a given displacement of a particle, its kinetic energy increases by 25 J while its
potential energy decreases by 10 J. The work (in J) of the non-conservative forces acting
on the particle during this displacement is:

(A)-15; (B) +35; (C) +15; (D) -35; (E) +55;



(Q8) A 3.0-kg ball with an initial velocity of (4 T+ 3 j) m/s collides with a wall and
rebounds with a velocity of (—4 7+ 3 j) m/s. The impulse (in N.s) exerted on the ball by
the wall is:

(A)—24T1, (B)247; (C) +187; (D)-187; (E)-167;

(Q9) A 2.0-kg object moving with a velocity of 5.0 m/s in the positive x direction collides
with and sticks to an 8.0-kg object initially at rest. How much kinetic energy (in J) is lost
in this collision?

(A)15; (B) 30; (C)25; (D) 20, (B)5;

(Q10) The turntable of a record player has an initial angular velocity of 8.0 rad/s at the
moment when it is turned off. The turntable comes to rest 2.5 s after being turned off.
Through how many radians does the turntable rotate after being turned off? Assume
constant angular acceleration.

(A)12; (B) 8.0; (C)10; (D) 16 ; (E) 6.8;

(Q11) Two points A and B are located on a disk that rotates about its axis. Point A is four
times as far from the axis as point B. If the tangential speed of point B is equal to v, then
the tangential speed of point A is:

(A)v; (B)4v; (C)3v; (D)2v; (E)5v;

(Q12) Two particles (mq = 0.20 kg, mo = 0.30 kg) are positioned at the ends of a 2.0-m

long rod of negligible mass. The moment of inertia (in kg.m?) of this system about an axis
perpendicular to the rod and through the center of mass is:
(A) 0.38; (B) 0.75; ©12; (D) 0.48; (E) 1.7 ;

-Answer Table-
Fill the appropriate square of the correct answer with (X).
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* Choose the closest correct answer and fill the Answer Table.

(Q1) An airplane moves 100 m/s as it travels around a vertical circular loop which has a
1.0-km radius. The magnitude of the resultant force (in kN) on the 70-kg pilot of this
plane at the bottom of this loop is:

(A) 0.70; (B) 1.37; (C)2.1; (D) 1.3; (E) 1.58;

(Q2) An object (a) of mass m flies in a horizontal circle of radius R at a speed v. Another
object (b) has the same mass m and flies in a horizontal circle of radius R at a speed of
v/2. Then the ratio of the centripetal acceleration of the object (a) to that of object (b) is:
(A) 0.25; (B) 0.5; (C) 1.0 ; (D) 2.0; (E) 4.0;

(Q3) Single conservative force acting on an object moving along the x axis is given by:
Fy = (14 x — 3 x%) N, where x is in m. The Change in potential energy AU (in J ) done by
this force as the object moves fromx=-1mtox=+2mis:

(A)-20.1; (B) +38.0; (C)-12.0; (D) +16.0; (E) —28.0;

(Q4) A 12-kg block on a horizontal frictionless surface is attached to a light spring (force
constant = 700 N/m). The block is initially at rest at its equilibrium position when a force
of magnitude 80 N acting parallel to the surface is applied to the block. The speed (in
m/s) of the block when it is 13 cm from its equilibrium position is:

(A) 0.55; (B) 0.68 ; (C)0.78; (D) 0.86 ; (E) 0.90 ;

(Q5) A constant force of 10 N in the negative y direction acts on a particle as it moves
from the origin to the point (3i+3j—1k) m. The work (in J ) done by the given force

during this displacement is:
(A) —45; (B)-30; (C)-60; (D) +30 ; (E) +12 ;

(Q6) A 2.0-kg block slides down a plane (inclined at 40° with the horizontal) at a
constant speed of 5.0 m/s. The Power (in W) at which the gravitational force doing on the
block is:

(A) zero; (B) - 55.2; (C) +78.7; (D) +94.5; (E) + 63.0;



(Q7) Three particles are placed in the xy plane. A 30 g particle is located at (3, 4) m, a 40
g particle is located at (—2, —2) m. Where a 20 g particle must be placed (in m) so that the
center of mass of the three-particle system is at the Origin?

(Q8) A 2.0-kg object is moving along the x-axis. Its speed increases from 30 m/s to 40
m/s during a 5.0-s time interval. The magnitude of the average total force (in N) acting on
the object during this time interval is:

(A) 2.0; (B) 3.0; (C)4.0; (D)5.0; (E) 6.0;

(Q9) A ball falls to the ground from height H and bounces to height h. Momentum is
conserved in the ball-earth system

(A)onlyif h>H; (B)onlyif h=0; (C)only if h=H;
(D)onlyif h<H; (E) only if h>H;

(Q10) At t =0, a wheel rotating about a fixed axis at a constant angular acceleration has
an angular velocity of 2.0 rad/s. Two seconds later it has turned through 5.0 complete
revolutions. The angular acceleration (in rad/s®) of this wheel is:

(A) 15.7 ; (B) 13.7 ; (C)9.7; (D) 7.7; (E)5.7;

(Q11) A wheel rotating about a fixed axis has an angular position given by 6 = 3 — 2t3,
where @ is measured in radians and t in seconds. The angular velocity (in rad/s) of the
wheel at t = 2.0 sis:

(A)-24; (B)-38; (C)-54; (D) -62; (E)-96;

Q12) A disk with a radius of 2.0 m whose moment of inertia is 50 kg.m® rotates
uniformly by angular acceleration of 6.0 rad/s>. The net force (in N) acting tangent to the
circumference of this disk is:

(A) 75; (B) 100; (C) 115; (D) 135; (E) 150 ;

Answer Table
Fill the appropriate square of the correct answer with (X).
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(Q1) A 0.5-kg mass attached to the end of a string swings in a vertical circle of radius
equals 2.0 m. When the mass is at the lowest point on the circle, the speed of the mass is
12 m/s. The magnitude of the force (in N) of the string on the mass at this position is:

(A)31; (B)36; (C)41; (D) 46 ; (E) 57;
(Q2) A particle moves in a circular path with constant speed. Its acceleration is:
(A) Zero; (B) constantly increasing ; (C) constant in direction ;
(D) constant in magnitude and direction ; (E) constant in magnitude ;

(Q3) A 2.0-kg particle has an initial velocity of (5i—4j) m/s. Sometime later, its velocity
is (7i+3j) m/s. How much work was done by the resultant force during this time interval,

assuming no energy (in J) is lost in the process?
(A) 17 (B) 34; (C)19; (D) 53; (E) 27;

(Q4) Equal amounts of work are performed on two bodies, A and B, initially at rest, and
of masses M and 2M respectively. The relation between their speeds immediately after
the work has been done on them is:

(A)VB:\EVA; (B)ve=2Va; (C)va=vg; (D)vA:\/§vB; (E)va=2vp;

(Q5) A pendulum is made by letting a 2.0-kg object swing at the end of a string that has a
length of 1.5 m. The maximum angle the string makes with the vertical as the pendulum
swings is 30°. If air resistance is neglected, the speed (in m/s) of the object at the lowest
point in its trajectory is:

(A) 16; (B) 2.0; (C)25; (D) 2.7 ; (E) 3.1;

(Q6) A 10-N force acts on a 2.0-kg object initially at rest. The rate at which the force is
doing work (in Watt) at time t = 2.0 sec is:
(A) 900 ; (B) 200 ; (C) 500; (D) 400 ; (E) 100 ;

(Q7) In a given displacement of a particle, its kinetic energy increases by 25 J while its
potential energy decreases by 10 J. The work (in J) of the non-conservative forces acting
on the particle during this displacement is:

(A)-15; (B) +35; (C) +15; (D) -35; (E) +55;



(Q8) A 3.0-kg ball with an initial velocity of (4 T+ 3 j) m/s collides with a wall and
rebounds with a velocity of (—4 7+ 3 j) m/s. The impulse (in N.s) exerted on the ball by
the wall is:

(A)—24T1, (B)247; (C) +187; (D)-187; (E)-167;

(Q9) A 2.0-kg object moving with a velocity of 5.0 m/s in the positive x direction collides
with and sticks to an 8.0-kg object initially at rest. How much kinetic energy (in J) is lost
in this collision?

(A)15; (B) 30; (C)25; (D) 20, (B)5;

(Q10) The turntable of a record player has an initial angular velocity of 8.0 rad/s at the
moment when it is turned off. The turntable comes to rest 2.5 s after being turned off.
Through how many radians does the turntable rotate after being turned off? Assume
constant angular acceleration.

(A)12; (B) 8.0; (C)10; (D) 16 ; (E) 6.8;

(Q11) Two points A and B are located on a disk that rotates about its axis. Point A is four
times as far from the axis as point B. If the tangential speed of point B is equal to v, then
the tangential speed of point A is:

(A)V; (B)4v; (C)3v; (D)2v; (E)5v;

(Q12) Two particles (mq = 0.20 kg, mo = 0.30 kg) are positioned at the ends of a 2.0-m

long rod of negligible mass. The moment of inertia (in kg.m?) of this system about an axis
perpendicular to the rod and through the center of mass is:
(A) 0.38 ; (B) 0.75; (©12; (D) 0.48 ; (E) 1.7;;

-Answer Table-
Fill the appropriate square of the correct answer with (X).
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University of Jordan

Physics Department . First Seniester 2000/2001
" Date: 9/12/2000 - Time:8.30 - 930
© GENERAL PHYSICS 1:(0302101).
SECOND EXAM

NOTE: Acceleration due to gravity, £=9.8 m/s?

rded (3N s ;:w_mrﬂl
BTSN PRI a DT

1) A 15kg block & placed on a rengh
horizontal surfocs of p , =0. 3. The
block is kept in equilibrium as
——shown i ﬂ'm iguwr= T
. The maximuem banging :r:a:: Y
~ which the system will reniain in 21N
‘equilibrivm i5:

@26 (0255. (@421 (764 ()43

2) . A conical pendulum is formed
: . by attaching a small balltoa
- 1.2m string. The ball swings
. ‘with uniferm velecity around a2
.- horizonfa! circle of dius 30em . .
as showm in the figure: The velocity (me™) of the ball st
{;]lli () 0.72 {n}ﬂﬂ? @34 . (&) 052"

3) -° ﬁL4kgpmmlﬂﬁ=pmmc:snn=tfm==lhn.m:1-lmmmbyF-Jx’-ﬁ.wbml-'u _
in Newton and X is in meters. If the particle st1s to move Fom rest at x=0, the power
(v} dslivered to tie particle wiea it is 2t x=dm is:
(168 ()10 (@476 (9)345 ()88

a) A force F=(5y N.m™] is apoiied to 3 particle. The work dong (J) by the force on the
particls as it rooves along 2 swaight line from (2, 3) to (5, 5) is:
_(=)3527 (b) 20 - (e) 1486 - A{d) 163 (e) 200

..'?Pni-‘-_:i‘lf' 2
g h represents the TCW) 3..--'_--'. e S
povier bya—— A V5 1
. motor. The eosrgy () - 3
" expendsd by themoterin. o :
—~time-imervalt=10s to ! a2 1
@20 (100 (05 (@8HT (500 '°

" Tie ::a"*:,‘a‘ 54 b‘rﬂf-(i)



parallel to the incline as shown the figure. The acceleration (m/s*) of th= block is: r;.
(2) 2.0 down the incline (b) 5.3 up the incline ( &) 2.0 up the incline
(d) 3.9 down the incline f¢) 3.9 up the incline

6) A 2.2 kg block placed on a frictionless 20° inclined plane. A foree of 16 N :w

[} An cbject attached to'the :E:d-::i"t'a- ;ﬁpg swings
in a vertical circle (R 533 Jd pafof
radius 1.2 m, as shown in the figur=. At an
instant when 8= 30° , the speed of the chject is
6.0 m/s and the teasion in the string is 38 N.
The mass (kg) of the object is:

20 BLLS (D13 @13 (0.0

8) A block of mass 5.0 kg is moving with 3.0 m/s
: on a rough horizontal surface (coefficient of
- kinetic friction = 0.40) whea it collides yith I_A‘mﬁ l 5 %,
uprmg,u;hum mlh:ﬁgum'!’lm '
is compressed a maximum distancs of IJ.IU m.

The spring constant (N/m) is:
(2)1020 (b) 1304 (:31196 (d) 361 {:}919

9 A]Ikgmupmﬂu&dm:mu;hcmhruuk ,
: (radius =. 2.0 m) as shown below. Thcs;.::dnfth:mmntpamtﬁﬁi 5 m/s, and at
" point B, it s Eﬂ::#:.E{awmmhwmtndunun:humbﬂma:ndﬂhfﬂu
fwﬂanrﬁaﬂ.nn"‘
;]—9:1 fb}-?'.l]’ {n}—!ll : Ed}—Iﬁ.EJ {u}-..al]

10) A-tkgnunhphmdnnlm.lgh
korizontal surface. Two forces in
.th:umphu:mmlhcmu
-:huwuin,me..ﬁm
,T&mmdcaf&fmcf{ﬂ}&ﬂmhl:tunsq
‘the 4kg mass 1o accelerate with (3m.s7) ] is:
(2)13.4 (B)7.5 {ﬂ}ﬁ.? (d]#ﬂ (c) 10.0—
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