FINAL_EXAM Date: May 12, 2016

GENERAL PHYSICS - 101 ime: 14:00 - 16:00

Student's Name: Registration No. [ ecturer's Name:

You MUST fill in your answers (Capital Letters only) in the Twa Tables on the LAST PAGE

Takep =« 98 m's’,

Q1) In the graph shown, the avwrage acccleration (in m's’)
berween r= Osandr= 5sis

A)d B) 3.0 ' B e
D20 E)08

Q) IF A =561+ 09]and B is as shown, what is the magrimdeof the vector = A+ (T

Ao B)9.0 150

100 E)7.0

Q3) Ali drove for 30 mirutes a0 §0 kb and shen stopped for 15 mincs. He then drove for 45 minutes
at 40 kmh. His avercge speed (in kmyh) for the entire tnp is:

A) 37 B) 44 Ch60 RHIEL E)73

Q4) A stone is projected horizontally from the Top ofa 20 - m high building with 3 speed of 3 mus. The
horizonral distance (in ) it travels before it hits the ground is:

A1 162 By 14,1 C) 127 NES E}%.1

Q%) A mass of $.0 kg is suspended (il ) by a string from mewlﬂng OF an eler 21or (samma wii) thit is
moving upward and decelerating a2 3.0 m/s’, What is the tensien (in N) in the string?

A) 10 B) 33 C)49 1)) 64 £} 59

0Q6) A block is released from rest on a 277 incline and slides 60 m duning 10 &, Then the coeficient of
kinetic friction between the bBlock and the surface of the incline is:

A)0.28 B)022 €035 D) 0.17 £)0.12

reed circutar path of rdius 30 m 1F the coefficient of static

OT) A 1500 kg car is to go round a forize _ ! ot of st
il ; § at which the car can round the path without shipging is:

friction is 0.3, the manimum speed (inm/s
)55 94 £} 19.0

A0 13y 1.7
F=18N

The work {inJ) done by the constant foree F as the block of mass M
moves 1.0 m on the smooth surface s

A)27.0 1) 54.0 ) zzio 1) 108 ) 90.0

'
¥

Im



— e e

7 .
—
¢ -
wiprtal SpmAE T b 2 torse —
00 A Gk oof mmmen |6 bg s nrlmh.-lu,u.-....rr._r.'; e 1 . : =
; el 21 Lo o et rEEESeT : I
PSR 11O M T e £ A £ i1 v s iF DRVVES P :
Vvmm reat, an i e (e Lo agedd dim ids j o Wi . |
l face o fenglifimdeny o -— :
Wi esquoibibes bonns groosition o~ 000 e e, b <
2 5 Tmity E139
A %0 €00 .

¢ Tatress igmore mipcholthe five
DA Bl in eleaned T a bedght 18 abeise the Nese 10 gir i camgs 8 =

| Enf tre Eaxrre-SEles e humron of the
BEAI beboow vomied iy phves thie wodnd pee bl EACEEY B The Exrm-TEl AT RS B
altitide (80 0y 8 nl tle ball?

::1__ E E ED
N, » Y : \

H
C D

ll
k

QU A bk of mass m - 2 kiz slides un a rough path ARC, [Tthe iphére Slans
Trom rest ot poimt A and has & speed of 20 mis at point C, then the work dogys (in
Ny the force of friction is:

Ry

Ad-188 B)-332 C) 948 D)o €) 256

QU2) An object of mass m, -
head-on elastic collision with
object after the collision is:

S0 kg s cling 2t 90 m's in the pesitive x - direction Iy md:rgnq:: a
2 stationary object of mass ™y = 8.0 ka TH

¢ velocity (mis) of the 4.0 kg

AY L0 B)-3.0 C)3.0 D) 5.0 E)-5.0
Q13) The x and y coordinates (in m) of the center of mass of the three. yim)
Pamticle systen shown are: g
| B ST
AVD. O B) 1.3, 17 C)la, 19 nlo g 1
3.2 4,2 L e
D)1S 25 E) 14,25 H --:-.-+:.-.IH:.,
Im .-:.“'L..:._,:H_
Q14) A: =0 2 uwhael rotating aboul a fixed axis a3 comaam angular L :
acceleririon Yas an angular veloeity of 2.0 s 1w secomds later n s timed - e
throcyf 0 compi=terevolimions, What is s angular acceleration (i yadds’ ¥?
N B2 Cyaneg Mg K122
IS) Twa parncies fm. = UM kg, mi = LK) are posltioned'dt the cruly of o ", g
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Fy AL 430 )0 D) o6 Ey5.0
€1Y) A0 @ goeen instant, the resition vector of a |-k patticie is # = 21 + 3 and it velocity is
G = |4 4). Althisiatan, Ihe angular momentum (0 kg mifg) of the particle 2bout the origin is:
£y 0 19) 5k C) -5k D) 107 E)-10]

a g2ty £ lighot wabile iy wrapeped npemnd a sotid disk (pulley) of mass 60 kpand radius
(=) b (= 7 AIE) A Block of s = 20 kg is tied to the [ree end of the cable.
At e grratant the miass 1 iy et b at 3 mifs, the total angular momentum (in kKg.
' 13 of tlee systenn alst Wieants of the pulley is:

ISYEL I 14 )45
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The University of Jordan General Physics (1) (0302101)

Faculty of Science Final Exam First Semester 2016/2017

Physics Department Exam Duration: 120 minutes
+ Student’s Name:..... Student's ID.. ~

Nuote 1: Following are simple 25 multiple-choice questions. Write the symbol of correct
answer in the answers’ table. Qniy the answers in the table will be graded.

Note 2: lgnore air resistance in all problems and take |g| = 9.8 m/s’ at the Earth’s surface.
Naote 3: The significant digit notation is not taken into account throughout the given
BNSWIETS,

Answers’ Table

= =

Question l Symbolof | Question Symbol of
number | correct answer | number | correct answer
1 ;' d 4 | b ,
2 ’ g 15 | a |
3 e 16 &
'S & 17 | @ e
5 a 1 as ] d
6 e 19 | b
7 pe. 20 g€
: 8 &) B ) o
| 9 I 22 c
'5 10 a 23 | e
11 A\ 24 b
12 < 25 o
i . R - S __

ﬂ.-{:ﬁ.";arti:re moves along the x-axis. Its position varies with time according to the expression:
| X(t) = 3t = 4t? + 2t — 5, where X is in meters and t is in seconds. The magnitude of the particle’s

_——————

acceleration (in m/s’} at 1= 2 sec is:
- a. 50 b. 40 ¢ 13 [ d. 28 ‘l _ e. 2ero0

e S

Q.2: The adjacent figure shows the positions of three masses
with their x, y and z coordinates. If M; = 10 kg, M;= 20 kg M@ (0.6 0)Im
| and Mj = 70 kg. The coordinates (in meters) of the center of |

mass of the adjacent set up are: :

a.{0,0,0) b. (2,0.3,0) @ M M,
d. (1,-2,0) e (0.3, 2,0)

- @ X




" @.3: A ball is fired with an initial velocity of 30 m/s that makes an angle of a!:‘n-(:r15 above the horizontal
direction. The speed (in m/s) of the ball after 2 sec of its launch is:

2. Zero b. 9.8 €200 d.263 ° 'Ile. 16.3)

0.4: A 2-kg hanging mass (m, ) is connected by a string over a pulley
o a 20-kg block (m;) that is sliding on a 50° fixed inclined plane (see 1 @\
the adjacent figure). 1f the pulley's mass and the mass of the string are i
negligible, and all surfaces are frictionless, the magnitude of the ‘
acceleration (in m/s’) of the moving system is: L f .a .

: (1
a. 8.56 b. 9.80 | oo ]

d. 1.15 . (48

R

LR

shown in the adjacent figure. If the speed of the particle at point B is 'F!-.\

10 m/s. The work (in J} done by frictional forces is: |
a. -7300 b. +3700 c. -3700 20m
3. 256 e. -5000 | T
— ST e
(.6: Three forces are acting on the wheel shown in the adjacent 10N
figure. Ifa = 10,0 cm and b = 25.0 cm, then the net torque (in
N.m) on the wheel about the axlethrough Ois:
[Note: we use the convention that torques are positive if the
rotation tendency is counterclockwise and are negative if the
rotation tendency is clockwise] 9N
]
| 8. +5.53 b. -5.53 700 d.700 (e -35]

Q.7: In a collision, a 1500 kg car initially moving at 30 m/s comes to a stop in 0.1 second. The
magnitude of the average force (in N) on the car during the crash is:

a. 30000 b. 25000 c. 15000 (4 450000} e. Zero
——

(0.8: True or False:
*The work done by a non-conservative force on a particle moving through any closed path is zero™

a.Trge h-FﬂTSL‘_I ......... e DT,




(3.9: An object of mass 3 kg, moving with an initial velocity of 5i m/s, collides with and sticks to an
object of mass 2 kg moving with an initial velocity of -3 m/s. The velocity of the composite object
[m:asmﬂ in m's) is:

a.(3i -32/) E b. (3 —1.2f I c. (F +2J) d. (5i =7/) e. (-8 +2J)

—

"0.10: A ball of mass 2 kg is fired straight up with an initial speed of 20 m/s, It rises to its maximum
height, and then falls down to its starting point. Neglecting air resistance, the work (in J) done on the
| ball by gravitational force through the entire trip is:

a. Zero b. 20.4 €. =204

d.408 o408 |

Q.11: The adjacent figure shows a box of mass 2 kg moving on a
horizontal, frictionless surface with a speed of 4 m/s towards an

unstretched spring of negligible mass that is attached horizontally W
to a rigid wall. The box ¢ollides with the spring and stops
momentarily before reversing direction. If the spring constant is | ~WWA
1000 N/m, the maximum compression (in m) of the spring is:

a. 0.250 b. 0.653 G 0.357
0.1

' d. 0. 79'; e. 0.742

(.12: A box slides without friction around a loop-the-loop (see
adjacent figure). The box is released from a height h= 7 m. Il point A
is 4 m above the ground, the speed of the box (in m/s) at point A is:

8. Za10 b.490 (c767) .23 e. 9.80

= =

(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. sinf{tc) b. cos(d . sin(20¢)
d. cos’(Bc) (e, tan(fc) |

(.14: A potential energy function for a two-dimensional force is of the form:
U (x,y)=(3xy = Tx ) ). The magnitude of the force (in N) that acts at the point (1, 2) m is:

a. 3.77 'I| b. 5.83 ﬁ ¢. 9.80 d. 12.65 e. 2541

= —




' Q.15; True or false: “The total linear momentum of an isolated system is always conserved”
[Hint: an isolated system is a system that has no net external force acting upon it. |

&, True b, False

—

Q.16; 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. 1f a
horizontal force F = 16 N is applied 1o M,, the magnitude (in N) of the F
contact force between the two blocks is:

| a. .4 i d.9.8 . Zer

1a.2 ___b. [r:lﬂl ¢ 0

| Q.17: Earth exerts a gravitational force on the moon, which causes the moon to rotate around Earth.
- Assuming that the orbit of the moon around Earth is circular with radius R, the work the Earth’s
grawlalmnal force does on the moon as is makes one revolution is:

| a. 0.5R b, 2aR’ c. 27R d. 7R {e: Zero\

| —

Q.18: A2 kg particle is moving with a velocity v = {ﬁiﬂ -2 f +4k ) m/s. The angular momentum
(measured in kg.m*/s) of this particle about the origin when the particle passes the point (1, 2, -2) m is:

5. (245 6/ —8K) b. (12 -3/ —4k) c. (8 +147 -13K)

1 d. (3{-33}-23.&*;\ e. (4 —13 —=11.5k)

‘-r-{:l. 19: Ac }-Ii'er;i_c_ﬁ disk with moment of inertia I, rotates about a vertical, "

' frictionless axle with angular speed 03;. A second cylindrical disk of
. moment of inertia I; and initially not rotating drops onto the first disk as |
shown in the adjacent figure where they eventually have the same angular IE

' speed 5. The ratio (@¢/ ;) is:

a. (1+13) 21 [ b )| ¢. T/2(1+1) 11@

| d. Sbi{ly+l2) e. | 3}

[Q.20: An engine exerts a constant torgue of magnitude 600 N.m in turning a wheel 100 revolutions..
The amount of work (in J) done by the engine is:

a. 7.23x10" b. 0.77=10* c. 1.15x10* d. 9.04x107* e. 3.77=10%

| I




"O.21: ALt = 0, a wheel rotating about a fixed axis at a constant angular acceleration has an angular
velocity of 2 rad/s. Two seconds later it has turned through 5 complete revolutions. The magnitude of
the angular acceleration (in rad/s®) of this wheel is:

(2. 137) b. 9.8 ¢ 265 d. 5.0 . Zero

||
|
|
|

"

(0.22: The angular position of a swinging rigid body is given by: 0(t) = (5 + 100 1 + 2° - 4t°) rad. The
magnitude of the angular velocity (in rad/s) of this body at 1 = 2 sec 1s:
a. 20 b. 40 [ c. 60 d. 80 e 100

==

Q2% The disk in the adjacent figure rotates with an angular speed © about
an axle passing through point © and perpendicular to the plane of the disk.

If @, &t and V represent the angular speed, angular acceleration and linear
speed, respectively, then which of the following statements is entirely
correct:

a. Vi siVa=Ag gndﬁ‘:,,?mnb-mc
b.vﬂ}¥3?¥¢nﬂdmﬂ=mn—‘-m:
c. s >0 >acand Va=Va= V¢
W)0a = s = weand Vo> Vg > Vi
| s Flbg =weand V= Vg = Ve

! r—— =

(.24 Two masses M, = 2 kg and M; =4 kg are auached by a rigid
' rod of negligible mass. The rod rotates inithe horizontal plane aboul
" an axle that passes through o as shown in the adjacent figure with an
| angular speed of 8 rad/s. 17 M, is at a distance 0.5 m from o and !
M- is at a distance | m from o, the rotational kinetic energy (in J) of
the entire setup is:

| a. 250 b. 144 . 177 d. 100 e. 312 .

) _—

0.25: In the adjacent figure, a very light rope is wrapped around a wheel of
radius B = 2 m. The wheel is mounted with frictionless bearings on an axle | i
through its center. A block of mass 14 kg is suspended from the end of the
rope. When the system is released from rest it is observed that the block
descends with constant acceleration of magnitude 5 m/s*. The moment of .
inertia (measured in kg.m*) of the wheel relative to the rotation axle is:

A, 53_?151 b. 37.21 c. 12.98 d.23.27 e. 9.80 X8

- Good Luck!!!




1 A uniform ladder 15 m long is leaning against a frictionless wall at an angle of 53
degrees above the horizontal. The weight of the ladder is 30 N. A 75 N boy climbs
6.0 m up the ladder. The magnitude of the friction force (in N) exerted on the
ladder by the floor is:

2 |Three particles each of mass 6.0 kg are located at (0, 0), (7, 1), and (11, 11). If the
distances are in meters, then the angle (in radians) their center of mass vector
makes with the horizontal is:

3 |Four objects of equal mass (m = 2 kg) are located at the corners of a square of
edge 30 cm. The magnitude of the gravitational force (in N) on any of the four
objects 1s: Hint: G = 6.67E-11 N.m"2/kg"2 and the objects are isolated from the
rest of the Universe.

4 |Two objects of masses ml =450 kg and m2 = 330 kg are separated by 4.00 m. At
what position, between them relative to m1 (other than infinety), can a 53.0 kg
object placed so as to experience a net force of zero from the other two objects?

5 |A mattress of a water bed is 10.0 cm deep. The pressure (in Pa) exerted by the
water bed on the floor, assuming that the lower surface of the bed makes contact
with the floor, is: Hint: density of fresh water = 1000 kg/m”3.

6 Water is flowing at 6.5 m/s in a circular pipe. If the diameter (ki) of the pipe
decreases to 1/2 its former value, the velocity of the water (in m/s) downstream is:

7 |The water level in a reservoir (&S S o1 J3) is maintained at a constant level. The
exit velocity (in m/s) in an outlet pipe 9.0 m below the water surface is:

8 |The pressure inside a commercial airliner (3_3) is maintained at 1.0 ATM
(1.0E+05 N/m”2). If the outside pressure is 0.30 ATM, the outward force (in kilo
Newton) exerted on a 0.85 m by 2.1 m cabin door is:

9 A puck on a frictionless air hockey table has a mass of 5 g and is attached to a
cord passing through a hole in the surface as in the figure. The puck is revolving at
a distance 2.0 m from the hole with an angular velocity of 3.0 rad/s. The cord is
then pulled from below, shortening the radius to 1.0 m. The new angular velocity
(in rad/s) is:

10 Four particles are connected by rigid rods of neglected mass. The origin is at the
center. Let M1 =7 kg, M2 =4kg, M3 =9kg M4=4kg, A=3m,and B=5m,
and the system rotates in the xy plane about the z-axis with an angular speed of
4.00 rad/sec, then the rotational kinetic energy of the system (in kilo Joules) is:

11 A 4.00 kg particle has a velocity of (4.00 1 + 5.00 j) m/s. The magnitude of its
momentum (in kg. m/s) is:

12 /A 1000 kg car slides 30 m down a smooth incline that makes an angle of 30
degrees with the horizontal . The change in the car’s potential energy (in kJ) is:

13 A car having a total mass of 1650 kg and traveling at 120 km/h smashes into a
tree. The car is stopped in 0.410 second. The average force (in Newton) acting on
the car during the collision is:

14 /A 6 kg object is released from rest 80 m above the ground. When it has fallen 60
m, it's kinetic energy (inJ) is: (Consider g = 9.8 m/s"2)

15 It takes 220 J of work to stretch a spring 11.0 cm from its unstressed length. The
force constant (in kN/m) is:



16 /A 0.4 kg object is swung in a vertical circular path on a string 0.50 m long. If its
speed is 4.00 m/s at the top of the circle, the tension (in Newton) in the string there
1s:

17 |A particle of unknown mass has a momentum of 26 kg.m/s. After 7.3 seconds, the
momentum of the particle is 67 kg.m/s. Assuming straight line motion, the
magnitude of the force (in Newton) acting on the particle during the interval is:
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Q Number Q text

1

10

A horizontal uniform meter stick is supported at the 50 cm mark has a
mass of 0.50 kg hanging from it at the 20 cm mark and a 0.30 kg mass
hanging from it at the 60 cm mark. The position (in cm) on the meter
stick at which one would hang a third mass of 0.60 kg to keep the meter
stick balanced is:

A uniform square metal plate with side L = 16 cm and mass 1.3 kg is
located with its lower side corners at (0, 0) and (L, 0). A square with side
L/4, its lower side is located at (0, 0) and (L/4, 0), is removed from the
plate. The distance from the origin (in cm) of the center of mass of the
remaining plate is:

A satelite operates at an altitude of 360 km. If the satelite weighs
5.22E+06 N at the earth's surface, its weight (in N) when it is in orbit is:
Hint: consider g = 9.8 m/s"2; G = 6.67E-11 N.m"2/kg"2; M(earth) =
5.97E+24 kg; R(earth) = 6.37E+06 m)

Two objects of masses ml and m2 attract each other with a gravitational
force of magnitude 3.26E-09 N when separated by 32.0 cm. If the total
mass of the objects is 4.50 kg, then m1 and m2 (in kg) are: Consider G =
6.67E-11 N.m"2/kg"2

If some water creatures (48l <8 5154 can live at depths of one kilometer,
the total pressure (in ATM) they will experience at this depth is: (Hint:
density of sea water = 1020 kg/m”3; 1 ATM = 1.013E+05 N/m”"2; and g
=9.8 m/s"2.)

Two students pull on a horse, also in the xy- plane, where F1 = 120 N, F2
=80 N, theta 1 = 60 degrees, and theta 2 = 75 degrees. The magnitude of
the force (in Newton) that a third student would have to exert on the horse
to make the resultant force equal to zero is:

A Boeing 727 airliner (s_s) has a mass of 23,000 kg and the total area of
both wings (top or bottom) is 140 m”"2. The pressure difference (in
N/m”2) between the top and bottom surface of each wing, when the
airplane is in flight, must be:

Two blocks, ml = 1.1 kg and m2 = 2.2 kg, are connected by a light string

as shown in the figure. If the radius of the pulley is 1.0 m and its moment

of inertia is 5.0 kg - m"2, the acceleration of the system (in m/s"2) is: (g =
9.8 m/s"2)

A puck on a frictionless air hockey table has a mass of 4.0 kg and is
attached to a cord passing through a hole in the surface as in the figure.
The puck is revolving at a distance 5.0 m from the hole with an angular
velocity of 3.0 rad/s. The angular momentum of the puck (in kg x m”2/s)
is

A wheel rotates about a fixed axis with a constant angular acceleration of
4.0 rad/s"2. The diameter (Lkdl) of the wheel is 40 cm. The linear speed (
in cm/s) of a point on the rim (>’ JY!) of this wheel at an instant
when that point has a total linear acceleration with a magnitude of 1.2
m/s"2 is:



11

12

13

14

15

16

17

A 1850 kg truck traveling at a speed of 5.5 m/s makes a 90 degrees turn
in a time of 3.9 s and emerges from this turn with a speed of 3.3 m/s. The
magnitude of the average resultant force (in kN) on the truck during this
turn is:

Two stars of masses ml =M and m2 =2 M are separated by a distance D.
The distance (measured from m1) to a point at which the net gravitational
force on a third mass would be zero is:

A hydraulic lift raises 1650 kg car when a 700 N force is applied to the
smaller piston. If the smaller piston has an area of 8 cm”2, the cross
sectional area (in cm”2) of the larger piston is:

A constant torque of 25.0 N.m is applied to a wheel, initially at rest,
whose moment of inertia is 0.130 kg.m”2. The angular speed (in rad/sec)
of the wheel after it has made 15.0 revolutions is:

A force (F = 20*t + 14) exerted on an object of mass 16 kg varies with
time where t is in seconds and F in Newtons. If the velocity of the body
was zero att =0, its velocity (in m/s) at t = 5 seconds is:

A wheel starts from rest and rotates with constant angular acceleration to
reach an angular speed of 18.0 rad/s in 3.00 s. The angle (in radians)
through which it rotates in this time is:

A particle moves uniformly around the circumference of a circle whose
radius is 16.0 cm with a period of 0.185 second. The angular velocity (in
rad/s) of the particle is:
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