Second 022&023

1- What is the minimum gauge pressure needed to pump water to 38 m high
faucet(radius is the same at top and bottom)?

2- If you have a piece of wood in one hand and a piece of iron in the another , both
have the same volume,if you put both of your hands in water and you leave them at
the same height fully submerged, which wil be affected by a greater buoyancy?

A. the iron

B. the wood

C. both of them will experience the same

D. both of them wil experience zero buoyancy

3- One way to calculate the cm of the body is by using a board with two scales in
each end, if the the height is 180 cm, and F1=425,F2=375, calculate the cm from the
feet...(F2 under the feet)

4- A wire can be stretched to 5mm if the tensile force is 800N, if the initial length is 2
m, calculate the diameter of the wire...(elastic constant E=2*10"11)

5- A rectangle Tm wide and 2m length, and two forces acting on it, F1=12 F2=14 (( A
drawing in which F1is counterclockwise along the width of 1m, and F2 is
counterclockwise along the length of 2m ))

A. (+5 N)

B. (-5 N.m)
C. (+9 N.m)
D. (-9 N.m)

6- A beam with mass of 20 kg, and length of L, and a box is staying above of it with
mass 45 kg and it is 0.4L far from the left, the beam is suspended by a rope at the
right end with angle of 30, calculate the horizontal component of henge force(henge
in the left end)

Ans : 475N




7- A sphere with volume of 1.25*10"-3 m”3 and weighs 96 N in water, what is it is
density?

8- velocity of water (v1) is 6 m/s, second is A/2, calculate P1-P2 ?
Ans : 54000 Pa

9- The human leg can be represented by 3 uniform pieces, the mass of the feet,lower
leg,upper leg are 1.5,4,8 kg respectively, and the distance of ankle, knee, thigh from
the sole of the feet are 6,46,88 cm, calculate the cm from the sole of feet ?

Ans : 47.7

10- An arm with a mass of 8.4 kg ( hand and lower arm )and it is holding a 1.8kg ball,
if the cm of hand and lower arm is 15 cm far from elbow, and the ball is 33 cm far
from elbow, calculate the force exerted by a muscle(4cm far from elbow)

11- a steel wires 2.3 diameter has streatches by 0.03% when it is susbend a mass
from it

how much is the mass if the young modulus is 2*10™11

a)25

b)34

)32
)36
)42

C

O O

12- Bernoulli's Equation is used to ..............
a)conservation of mass

b)conservation of energy

c)conservation of volume

d)mass balancing



13-this is the model of a human arm that is 72 cm long and | have 3 dots on it
(Shoulder joint / elbow [ wrist ) ,, The rotation axis is from the left , Calculate the

Central of mass..
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14. aluminum with a mass of 2 kilograms and a density of 2.7 is suspended after

submerging it in water, noting that its weight before it was submerged in water is 19.6
N.

T=19.4N -
ol BN
w=lN o
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15- A uniform beam is 10m and its mass is 20kg, a person stands at the end of the
beam of mass 60 kg.

How far is the centre of mass of the (person beam system) from the person.

Ans : 10m ->this is the beam and the person is at the end of it
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Apersonwithamassof 55kgstands2.0mawayfromthewallona6.0 mbeamasshown
inthefigure. Themass ofthe beamis40.0kg. Ifthe whole system is in static equilibrium,
Find the vertical component of the h'nge force (in N ) at point O.

A) 555.3 down
B) 375.7up Cable
C) 555.3up AN

D) 375.7 down e

6m

E) 731 up
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20 - If the radius of an artery decreases from 0.95 ng to 0.95 ng, how much must the
heart pressure increase in order to maintain the same flow (Q) without changing?




Physics 105 second exam 2021

Done by Dima Alrafaiah

A stone is released from rest at a height h above the ground’s surface. Just before it hits the ground its
kinetic energy is 200 J. Ignoring air resistance, the change in the potential energy of this stone is (in J) is:
A. 200

B. 0

C. -200
D. 100
E. -100

The figure shows a box of mass M= 4.0Kg , which slides down a rough inclined plane that makes an angle
@= 30 with the horizontal. If the object starts from rest and the coefficient of kinetics friction is M= 0.2,
find the speed of the box (in m/s) when it has moved 3.0 m down the inclined plane.

A. 44

6.3

7.1

31

5.3

moow

A ball is thrown vertically upwards with an initial speed vi. When it has reached a height of one-fifth of
its maximum height, its speed is 16.0 m/s upwards. The initial speed v; of the ball (in m/s) is: (ignore air
resistance)

A. 39.2
B. 25.1
C. 277
D. 17.9
E. 20.6

A 40Kg box is placed at the end of a uniform board of length L and mass M. the pivot is placed a distance
L/4 from the end of the board as shown. If the board is in static equilibrium, then the weight of the board

(in N) is: - — —— .
A. 200 ‘ l
B. 392 = _
C. 120 Z

D. 196 .‘.‘ R
E. 784




The figure represents a forearm of mass m in a horizontal position as shown. The elbow joint, O, is 5 cm
from the force exerted by the biceps muscle, Fy. when a mass M is held in the hand at the position H, the
forearm is in static equilibrium. If F\y= 185 N, and M = 2.0 Kg, then the mass m (in Kg) is:

A. 1.9

R
B. 2.1 | ’ n
- —»
C. 05 H
D. 1.1 P l'_ ~ G
E. 16 v

A 25.0 Kg uniform beam is attached to the wall by a hinge at point O. it is held in static equilibrium by
connecting it to a 1.5 m horizontal rope which is tied to the wall. A mass M=18.0Kg is suspended in
equilibrium from the beam using another vertical rope as shown. The magnitude of the horizontal
component of the hinge force (in N) that acts on the beam at point O is:

A. 1726 —
B. 297.9 4 |

C. 996 ' =
D. 122.1 1=
E. 235

Consider a plastic cube of side length 20 cm and density of 0.5 grams/cm? . if you push the cube until it is

completely submerged under water (of density of 1.0 grams/cm?3), and continue to push the cube deeper

below the water surface, which of the following statements is correct?

A. The weight of the cube is greater than the buoyant force acting on it.

B. If you remove your force that acts on the cube, it will always move down and will never move up.

C. The buoyant force acting on the cube becomes large as the cube moves deeper below the water
surface .

D. The buoyant force acting on the cube remains constant as the cube moves deeper below the water
surface.

E. The buoyant force that acts on the cube when its fully under water depends on the density of the
cube.

The figure shows a box with exactly 0.8 of its volume submerged in water. If the volume of the box is

0.001 m3, and po= 0.2 pw, Where p, is the density of the box, and p, =1000 Kg/m?3 is the density of the
water, then the tension (in N) in the string is:
A. 0.2

7.8

0 - .- - e - —
9.8 r g g

5.9

mo o w




9. Mercury reaches level A in an open, wide, vertical container and reaches level B in an open, narrow,
vertical tube. The wide container and the narrow tube are connecter through a hole of inner radius 32.00
mm, as shown. Level A is 5.0 cm higher then level B . the mercury supports a 20.0 cm high column of
unknown liquid, between levels B and C. the density (in Kg/m3) of the unknown liquid is : (density of
mercury is 13600 Kg/m3)
A. 54400
B. 3400
C. 13600
D. 10200
E. 6800
10. A 1.00-Kg beaker containing 2.00Kg of oil (density=916 Kg/m?3) rests on a scale. A 3.00-Kg block of iron

(density=7870 Kg/m3) is suspended in equilibrium from a rope and is completely submerged in the oil.
What is reading (in N) of the scale?
A. 588 g
B. 294
C. 328
D. 26.0
E. 34

Ql Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9 Q10

C A D B E A D E B C




Dr. Mohammad Hussein PHY 105 - Fall 2020 Lecture: Date:

nd_
Answe/ lff)’ 2 Exam 12/23/202 |

!l l Re call lecture 7 - Poye 10:
the {'ol-a.l me chani'cal uergj E 5‘ C,onsefvul ; Dk-:.-l-ZOOJ',__)

DU = =200 J

@) Recall leckure 8- pase § R lecture F-pase 6
WQ' 2 {'_'Q.Ck‘( He Pmb,% U\g)’p? Hre Wark,..e”efjj Qﬁwﬂck/

onnd 14 e}ww Low b aﬂmmek Musdvat 2™t}
\Nuk Emgfjj Qﬂmgae-k Alew}vm e P aﬁmacls

QCA\ o arfrwcl\

. HS n He fQNW'W’ Fr‘lUW/ yauu lmw two clej’reu 0% Afelﬂﬂ\
on how tu Solve Hnms one ! ' G_gm.ra”/ )fm ’:m)/-H\m 04 QA

advom%a]g hor He watk-omeryy method over the furce’s
aﬂmotk ( veehwr Om')/“-‘)

CamScanner = Ligd &> guwaall



Dr. Mohammad Hussein PHY 105 - Fall 2020 Lecture: Date:

1 y- QJ—:"J%» ey
e ”‘Jw——»&ﬁz_@z —
2) Y=o, do= L0 Jnax = )
mvu - mv + 109 Irmax/C

Ui = U +.a,&._.l§_nw:5j | . 20

A \M ;:.&l +,_J_.~_r-; UL_.{:—’

=@ Force Ofg’f"‘°"3"9 f‘"tly ﬁoﬂnj &L\J[uf'»
ecald (ecjl-u(z N - ngf:

A o I
{:Pﬂ"“ — .ﬂmj Ul .y VU= Ul—ijg_—jm):_)Uj: ..g...u#

3 29 9

_ H Clet/«er _fg,'c etion 40& FI'VO"" Puml' ld' OAQHQA '}‘&g ’C'Q?y «l-u a.
Juwick solwhin. The ' natuat” selechin 1h 4im problews 15 ab +a
boanl'; ]p}'ua{‘ e,

Ove. veads n'gk% o'H: Fha b _—_-,_._T,-___A.__S
= W=

CamScanner = Ligd &> guwaall



Dr. Mohammad Hussein PHY 105 - Fall 2020 Lecture: Date;

@ When om wmlcnown fycce 4:791'6.!%‘:' n o Problem; He foint

J‘Une ' A oul C'M/ oné Can JefeCf' He ]pa:;\{‘ wkm jﬁ—fvr(e

0cts a5 Ha pivet pant . O _1p our carc. Ther, the Jurnb
Focce will notember 1ib +la tua_ue. af.wo.hm becoars 1t ha,
o ﬂcwugm(} ,ﬁovjﬂx er(,
Recar Lecture 10-pajed OO lecture 11 —paje \.

I’;q % a,aj'" g mg_kﬁllf-j- ngg- g8 avd Ja/w{Wm .
2
We knew 014t # wina b
ﬁug ovnd F‘;y owre.
x=T . ©
Py = (miM)g — (@) 4
= 11, ,
Reth Masies m._mA.H}dN . P HG?%}(
Anom, Hrwos Fay @ Engwn . "
Technically; the prublom  about !:m% . O
_T[i ‘\'w we Q.Lwd" O fud.ﬁ*
pre=y
kTS_lV\G )(L) — LH&GOJG)CL—) '+LWDOOJ0)(L/L).
H'num.... s QJKF\QA'vsf (A/hy L. 4 net 3!'%“\ ’'n A Slem 6/7)
V& (e ; T-= (%-rH)j*(c@\:G)

CamScanner = Ligd &> guwaall



Dr. Mohammad Hussein PHY 105 - Fall 2020 Lecture: Date:

= e the nummcn' Velues 4 jvev /nHe f,UAl-L}"""‘/ e ﬁ”{’
l”y 4214y N , By = T= 172.6 A

= "Q_ WSLN‘FUJQ 4 He ‘/\lhj_g ’P;w;g = lZFoxJ‘l,f (F_“ 59"\. X
= MoH'ce Hrat -H-QJZ-QVOH\Q»N hen'2onka l rupe (\.fml Y
;'rfele\/au\t '}\) our Caleudah o '

= |et) vali'dale our calculabion,

b/ Ckoas;rﬁ He point @ as
a P/'vd' Poml".

o 6,
(ﬂ\j wJGJ%_i(EISmB)L 2@1@6)]__\ Y,
= Fx= (E;j-'%i)x(w{‘g)

@ Egaw( eXertie D —lecture |Y- Paje 273.
Fe = My = @ﬁ\éutj) fve totally Sulbmented object Ve =Vp

k F&‘—"— @e &S_Ad[d = Conitont.
2 >/au chould rabonafi'2e w\n)/ He ather OfHQN ane I'n¢orrect

CamScanner = Ligd &> guwaall



Dr. Mohammad Hussein PHY 105 - Fall 2020 Lecture: Date:

E&;'T+ moﬁ —p T:: My 9 -moa :@\W-mg)a .

T o= [P n(03%) —faVe 95 st afus =
T = fveVen(08)ng , Fyalo=1
T = (04)9 .
B_—_] Re call aSSfjhmwk &3-—Prvuw1 20 08 24.
PB"—"- Pp:+ PHJS*MS' —
PQ; [ —4-@3*0»20 — (2)
TW |ofd_hand s1de: qrﬂl:kn vy J}Mw\: Ore #WJ, Has

I?‘\"Pccﬁ\-#m

5 @)/ m«\:\'vxv on  2iroaled Juess, ohe dexj_a&}v el/mirale
chotce [ omd choree C . anmd /nuesse He Pm\ub;’\:'*\y 48
je)rhv\j Ha Cotfest omswer. '

/6

CamScanner = Ligd &> guwaall



Dr. Mohammad Hussein PHY 105 - Fall 2020 Lecture: | Date:

(10]

‘_L,,t an-'-‘ Udubu‘ 45 G;L
Wb = wrght 4; beater
\/\/C = wu'aht q- 't

] Tkg- WQM ltan @ Juﬂaiu

b)( +a ’rw\swvx '~ He N{J{ anAd

dugs not alfeet Heo readsng

on+l scale,

Recas 24.(2) - leckure 4-page 27 T= W;-Fa |
+he (aacb'w} é! =" uHaru’t "4 less Hhom K uru\”wy'iw.

n I:p He oil exerdts om qfwad buyow’- borce on +e J'rom ’\:Mk/
b’ NQN\'""J ?NJM‘H Ploek exerts a dowwward 'f-mg FB S

Ao ol ity ‘%ML \Jxmjvxf\%-u‘e,.

o Thus the fUdﬂ'ﬂ? AL Seale o be detcrmiul by Cohu'dcm'j

+{¢ P-‘rces “h.'\)" onHe oil Wo omd FB} Hhe wu‘)\n-'» (}:

Fle beaker , amd He Uljgwawé Fuite ‘Pmm-Hg Seale o winwe W
Sum s 2ers becaw <« Ho whrele Ty temw q ”"‘,-‘5“/‘ U'lenum.

R a0
Y Ecale o Wo +Wb+ﬁ-§’ FBT—@VL%:(OO ..".3.!.]3
= 39 (o )W (o )W- .
u— j ((’" ‘ =(FF) \

2

CamScanner = Ligd &> guwaall



Physics 105 second exam 2021

Done by Dima Alrafaiah

A stone is released from rest at a height h above the ground’s surface. Just before it hits the ground its
kinetic energy is 200 J. Ignoring air resistance, the change in the potential energy of this stone is (in J) is:
A. 200

0

-200

100

-100

mo o w

The figure shows a box of mass M= 4.0Kg , which slides down a rough inclined plane that makes an angle
@= 30 with the horizontal. If the object starts from rest and the coefficient of kinetics friction is M= 0.2,
find the speed of the box (in m/s) when it has moved 3.0 m down the inclined plane.

A. 44
B. 63
C 71
D. 3.1
2
E. 53

A ball is thrown vertically upwards with an initial speed vi. When it has reached a height of one-fifth of
its maximum height, its speed is 16.0 m/s upwards. The initial speed v; of the ball (in m/s) is: (ignore air
resistance)

A. 39.2
B. 25.1
C. 277
D. 17.9
E. 20.6

A 40Kg box is placed at the end of a uniform board of length L and mass M. the pivot is placed a distance
L/4 from the end of the board as shown. If the board is in static equilibrium, then the weight of the board

(in N) is: —_=~———¢
A. 200

Oy (%) - My(§ )T

> g =il
fo($)-M (§) =0 ;

M"‘Ioh.J ¢/
My = 4o x 9-41<392. 4w

,

N

N\




5. The figure represents a forearm of mass m in a horizontal position as shown. The elbow joint, O, is 5 cm
from the force exerted by the biceps muscle, Fy . when a mass M is held in the hand at the position H, the
forearm is in static equilibrium. If F\y= 185 N, and M = 2.0 Kg, then the mass m (in Kg) is:

AN AN —_—
A. 1.9

B. 21 ’k’-o{ MOSCRS) + IS (mx?z‘s’t)+03§(2X‘7~3')p<-m.

N = el

/ o ISM mg

6. A 25.0 Kg uniform beam is attached to the wall by a hinge at point O. |t<|s held in static equlllbrlum by
connecting it to a 1.5 m horizontal rope which is tied to the wall. A mass M=18.0Kg is suspended in
equilibrium from the beam using another vertical rope as shown. The magnitude of the horizontal
component of the hinge force (in N) that acts on the beam at point O is:
A. 1726

B. 297.9 . J~3‘
C. 996
D. 122.1
E. 235

7. Consider a plastic cube of side length 20 cm and density of 0.5 grams/cm?3 . if you push the cube until it is
completely submerged under water (of density of 1.0 grams/cm?3), and continue to push the cube deeper
below the water surface, which of the following statements is correct?

A. The weight of the cube is greater than the buoyant force acting on itX é? Po

uplg of o4

C. The buoyant force acting on the cube becomes large as the cube moves deeper below the water

B. If you remove your force that acts on the cube, it will always move down and will never movi

surface . o
@ The buoyant force acting on the cube remains constant as the cube moves deeper below the water
surface.

E. The buoyant force that acts on the cube when its fully under water depends on the density of the

cube. XY —Z?Jhe ‘?M.‘&

8. The figure shows a box with exactly 0.8 of its volume sylo/r\rﬁrg\e/d in water. If the volume of the box is
0.001 m3, and po= 0.2 pw, where p, is the density of the box, and p, =1000 Kg/m?3 is the density of the
water, then the tension (in N) in the string is:

A. 0.2
B. 7.8 Vs = 0- & Uo 0\ Fl3
C. 0
D. 9.8 Vo= 0-00l A 7 A
< E. 597 FO: 0.2.’)“/ T |
= — 7] ————

Fg =T+ /V)Oj 1000 0-3x0-00) % T&
= T+ o-2(lpooyx 00

Mg T+ moq —— "

L‘[ES'W
/u\ls*s T+ xbo%g

. _and



9. Mercury reaches level A in an open, wide, vertical container and reaches level B in an open, narrow,
vertical tube. The wide container and the narrow tube are connecter through a hole of inner radius 32.00
mm, as shown. Level A is 5.0 cm higher then level B . the mercury supports a 20.0 cm high column of
unknown liquid, between levels § and C. the density (in Kg/m?3) of the unknown liquid is : (density of
———
mercury is 13600 Kg/m3)
A. 54400 VD P g \ 1

= Yy beeps 7
PH3(D Df) P% (0 2) """" > 2 mm )

(3600 %008 _ wtg* 3400

10. A 1.00-Kg beaker containing 2.00Kg of oil (density=916 Rg?nﬂfi rests on a scale A 3.00-Kg block of iron

mo o w

(density=7870 Kg/m3) is suspended in equilibrium from a rope and is completely submerged in the oil.

What is reading (in N) of the scale? Sd@ (’Yedf " jo-‘;"‘ i
cinng

A 588 o have kod eheming &«eg acjﬂf\ on

A the 0; | So we cn sbdain readine! o9 Ine
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D, cale
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THE UNIVERSITY OF JORDAN * PHYSICS DEPARTMENT
PHYSICS 105 (2nd EXAM) _
Student’s Name A O o G e LA PR Registration #...:...0 00 e e

g=9.8m/s2, 1 atm = 1.013 X 10° Pa, pyater = 1000 kg/m’

Q1) An object of mass 4 kg slides down a rough 30° inclined plane at constant
velocity. The value of the coefficient of kinetic friction y; between the block
and the inclined plane is:

h=10 m
A)0 @0.58 C)173  D)0.87 E)0.5

Q2) Two cars of masses M, and M;, = 2M, have the same kinetic energy. If the speed of
mass M,, is V then the speed of mass M, is:

AV B) 2V @ Vav’ D)=V ' E)“%V-

Q3) A skier starts with an initial speed v, = 10 m/s at the bottom of a
rough steady upward 30° inclined plane as shown. The skier travels a
distance of 6 m along the plane before coming to rest. The value of the

coefficient of kinetic friction is: )

/ 300

A)0.17 B) 1.55 C)0:70 0.40 E)0.91

Q4) A 70-kg athlete in basic training elimbs a 10-m vertical rope at a constant speed of 1.2 m/s. His
power output (in W)is:

@823 3\ B) 85.8 .C) 840 D) 686 E)0
Q5) The figure shows a uniform beam fixed at its midpoint O. The beam can only rotate about an

axis perpendicular to the page and passes through point O. Which of the following graphs represents
static equilibrium?

A)—~°—lF B)TF—O—lF C)TF_.O_ D)F'\_O\F @IF o |F

: Fv A
Q6) How much force (Fy in N) must the biceps muscle exert when a o 10 cm
5.0-kg mass is held in the hand with the arm horizontal as in the
figure. Assume that the mass of forearm and hand together is 2.0 kg. R <
S5cm ‘} 20 cm v

A) 803 50 C) 105 2kg 5ke
D) 201 402



Q7) The figure shows a uniform, horizontal beam (length = 10 m, mass =25
kg) that is pivoted at the wall at point O, with its far end supported by a cable
that makes an angle of 51° with the horizontal. If a load (mass = 60 kg) is
placed 3.0 m from the pivot. Determine the horizontal component of the hinge
force (in N) acting at point O.

A)298 B) 189 0264 (D242 E) 150

Q8) A block of iron is completely immersed in water and is sinking below the water surface. Which
of the following statements is correct?

A) The buoyant force acting on it increases as the block sinks.

B) The buoyant force acting on it decreases as the block sinks.
@ The buoyant force acting on it is constant as the block sinks.
D) The buoyant force does not depend on the density of the water.
E) All the above statements are wrong. i
Q9) A balloon is filled with 100 m® of helium gas ( pye = 0.179 kg/m®, pair = 1.29 kg/m®). The
weight (in N) of a load that can be lifted using this balloon is: (ignore the mass of the skin of'the
balloon and the buoyant force on the load) -

@1089 B)11 C) 111 D) 1880 E) 1000
Q10) A small boat is 4m wide and 6 m long. When a loadis placed on the boat, the boat sinks an

additional 4 cm in the river water. What is the weight (in N) of the load? (density of sea water is
1025 kg/m’)

A) 24600 9643 Cy1025 D) 24108 E) 940

Q11) The cross-séctional area of the aorta is 2 cm? and blood flows through it at 40 cm/s. The mass
flow rate(in grams/s) of blood through the aorta is: (Assume density of blood to be 1059 kg/m?)

A)O0.1 B) 100 @ 84.7 D) 8470 E) 1059
Q12) Water flows into the top floor of a 16 m high building through a pipe of constant 2 cm

diameter. At the base of the building (ground level) the water flows into the pipe at a speed of 60

cm/s where the gauge pressure is 3.2 atm. The gauge pressure (in atm) in the pipe in the top floor is:
(water density is 1000 kg/m’) ==

A)0 B) 1.54 C)2.65 @ 1.65 E)3.2

List your final answers in this table. Only the answer in this table will be_graded

Question | Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9 Q10 | Q11 | Q12
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The University of Jordan
Faculty of Science

Department of Physics Physics 105 - Second Exam
Name (In Arabic): Instructor:
Student Number: Section:

Constants: g = 9.8 m/s>, 1 atm = 1.013x10° Pa; Dosier = 1.0% 103 kg/m3

1) A 5.0-kg object is pulled along a horizontal surface at a constant speed by a 15-N force acting 20°
above the horizontal. How much work is done by this force as the object moves 6.0 m?

a) 85] b) 8217 c) 741] d) 78] e) 43]

2) 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) -+mgh b) —mgh c) 0 d) —2mgh e) +2mgh
3) A skier weighing 0.70 kN goes over a frictionless circular hill as B
shown. If the skier's speed at point A is 9.2 m/s, what is his speed PR ']’ i
at the top of the hill (point B)? r I0m LY
45°¢
/4 é)“ \\
P e b
a) 3.1m/s b) 52m/s c) 6.5m/s d) 4.1m/s e) 6.2m/s

4) Anall-terrain vehicle of 2000 kg mass moves up a 15.0° slope a distance of 48 m at a constant velocity
in 8 sec. The rate of change of gravitational potential energy with time is

a) 30.4kW b) 5.25kW c) 248kW d) 118kW e) 439kw

5) Find the pressure in atmospheres in the water at the base of a dam if the water in the reservoir is 200
meters deep.
a) 194 b) 24.7 c) 294 d) 204 e). 75

6) A balloon is filled with 200 m® of helium. How large a mass can the balloon lift while moving upward
at constant speed? The density of helium 0.179 kg/m® and of air is 1.29 kg/m’. Consider the mass of
the skin of the balloon to be negligible. (ignore the buoyant force on the load)

a) 115kg b) 315kg c) 222kg d) 415kg e)f 37kg
7) The figure shows a uniform, horizontal beam (length = 10 m, mass = 25 kg) that is pivoted at the wall,

with its far end supported by a cable that makes an angle of 51° with the horizontal. If a person (mass =
60 kg) stands 3.0 m from the pivot, what is the tension in the cable?

a) 083kN b) 0.30kN c) 0.42kN \
d) 3.0kN e) 0.38kN s \

W
o
=




8) How much force (Fy ) must the biceps muscle exert when a 5.0-kg mass is held in the hand with the

arm horizontal as in the figure. Assume that the mass of forearm and hand together is 2.0 kg and their
CG is as shown.

a) 800N b) 400N c) 100N
d) 200N e) S0N

9) What fraction of an iceberg is submerged if p;.. = 917 kg/m> and Psea = 1:03% 10° kg/m®*?

a) 77% b) 89% c) 91% d) 93% e) 95%

10) Water is flowing at 4.0 m/s in a circular pipe. If the diameter of the pipe decreases to 1/2 its former
value, what is the velocity of the water downstream?

a) 1.0m/s b) 2.0m/s c) 4.0m/s d) 8.0m/s e) 16m/s

11) Water pressurized to 3.5 10° Pa is flowing at 5.0 m/s in a horizontal pipe which contracts to 1/3 its
former area. What are the pressure and velocity of the water after the contraction?

a) 4.5x10°Pa, 1.5 m/s b) 3.0 x 10° Pa, 10 m/s ¢) 3.0 x10°Pa, 15 m/s
d) 25x10°Pa, 15m/s e) 5.5x10°Pa, 1.5m/s

12) The diagrams below show forces applied to a wheel that weighs 20 N. The symbol ¥ stands for the
weight. In which diagram(s) is (are) the wheel in static equilibrium? (the wheel is NOT pivoted )

20N 20N

10N 10N 10N
= 10N =10 N n —
\\" = \ \\,I \\\J
:-L* 10N IUN“_«-&/ $"/ %tﬁ'/
10N

W W

A B ( D
a) A b) B C)EC d) D e) BandC

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

Question | Q1: | Q2: | Q3: | Q4: | Q5: | Q6: | Q7: | Q8: | Q9: | Q10: | Q11: 012
Final
Answer
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THe UNiIVERSITY OF JORDAN Puysics DEPARTMENT

PHysics 105 (2nd ExAM)

*Useful Information: R = 8.314 J/mole.K; k5=1.38x10"% J/K; Na™ 6.02 x 10 molecules/mole; g = 9.8 m/s’ ;
Pwater = 1000.0 kg/m? , pmercury = 13600.0 kg/m® and Pam= 1.013 x 10° Pa.’

1. Two balls, A and B, of masses 2m and m, respectively, are raised to the same height 4 and then
back to the initial point. The total work done by the gravitational force on B is:

the same as the work done on A. * B) one quarter the work done on A.
C) one half the work done on A. D) twice the work done on A.
E) four times the work done on A.

2. /An object of mass 2 kg starts sliding from rest at the top of a

rough inelined plane of height # =10 m, as shown'in the figure,. If B
the speed of the object at the bottom of the inclined plane is 10
m/s, how much work (in_]) is done by the force of friction? h
A)+96 96
C)0 !)-192‘ E) +192 5

: A

3. Power P is required to lift a body a distance d at a constant
speed v. The power required to lift the body a distance 2d at constant speed 6v is: (ignore air

resistance)
A)P B) 2P C)3pP @ 6P E)3P2

4. If Fi= 15N, F2 =22 N, F3 = 9 N, the magnitude of the net torque
around point O (in N.m) applied to the wheel of radius R=0.80 m is:

@7.4 B) 5.2 C) 4.6
29 E) 1.5

5. A uniform beam of length 7.60 m and weight 3.50 x
102 N is carried by two workers, Omar and Ali, as
shown in the figure. The force that Omar exerts on the
beam (in N) is:

A) 176 @137 C) 96
D) 470 E) 320

— 760m ——————»

6. If a vertical tube open to the atmosphere is connected to the vein in the arm of a person, determine
how high the blood will rise in the tube (in m). Take the density and the gauge pressure of the blood
to be 1050 kg/m? and 110 mmHg, respectively.

A)0.76 B) 1.00 @1.42 D) 1.55 E) 0.07




7. A manometer is used to measure the pressure of a gas in a
tank. The fluid used has a specific gravity of 0.85, and the
manometer column height is 2= 35 c¢m, as shown in the
figure. If the atmospheric pressure is 96 kPa, the absolute
pressure within the tank (in kPa) is:

A) 502 B) 70.1 @8.9 =}
D) 120.9 E) 100.6 A’

8. In the figure, the weight of the rod W =431 N, and its

length L = 8 m. The rod is at equilibrium making an angle 45° with the x-
axis. The vertical component of the reaction force that acts on the rod by
the hinge (in N)?

A)352N  B)500N

C)707N D) 100N @431

9. Two balls of the same radius but densities p, =2p, and p, =4p, are
the weight of ball 1in the liquid

?
the weight of ball 2 in the liquid

A)2/3 B) 1/2 C)3/4 D) 4/3 @ 13

placed in a liquid of density p,« What is the ratio (

10. Three blocks labeled A, B, and C are floating in water as shown in the
figure. Blocks A and B have the same mass and volume. Block C has the -
same volume, but is submerged to a greater depth than the other two ....l”

blocks. Which one of the following statements concerning this situation is ; ‘
false?

A) The density of block A is less than that of block C.

B) The buoyant force acting on block A is equal to that acting on block B.
The volume of water displaced by block A is greater than that displaced by block B.
) The buoyant force acting on block C is greater than that acting on block B.
E) The volume of water displaced by block C is greater than that displaced by block B.

11. Air flowing horizontally with a speed v over the flat roof of a building reduces the pressure on
the roof by an amount AP. What is the pressure reduction if the speed of the air is 3v? Assume that
the air was still initially. :

A)0 B)4AP @AP D) AP/9 " E)AP/4
12. 2 Liters/s of water enter a pipe of radius 1 cm. The speed of the water inside the pipe (in m/s) is:
@6.37 B)3.71 0028 D) 8.46 E) 12.7
isi fil wers in thi: nswer in thi: i .

Question | Q1: [ Q2: | Q3: | Q4: [ Q5: | Q6: | Q7: | Q8: | Q9: | Q10: | Q11: | Q12:
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THE UNIVERSITY OF JORDAN PHYSICS DEPARTMENT
PHYSICS 105 (2nd EXAM)

Student SINaME (ATADIC): v onbsnscmisinssmnss Sl s ios s e by ReRISTFation " #:.3. va it oo siess

R RUIRCTRATINAINIC: . £ 5ossssecsnsessrssssnsssnssassssnssifonsssoressss saadbsisasonsessnssshase SECHON T ..0eoromninsnsson Wisshndlhiosssdhs

g=9.8 m/s’ p,qrer = 1000kg/m®, Py=1.013 X 10° Pa, ppjpoq = 1050 kg/m’

Q1) A boy lifts a 4 kg mass vertically upwards a distance of 2m at constant Spee
done by the boy is

a) The sum of the kigtic and pot;
b) As the stone rise poteniial ener

As the stone'desg the kinetic €nergy decreases
% allenefgy is conserved.
c : potential energy equals the ¢ Kinetic energy.
Q3) A skier slides down a 30° inclined ath fi e starts with an
initial velocity of 6 m/s and shd of 20 m. If the coefficient of
kinetic friction between the, determine his speed (in m/s) at the
30°

bottom of the |II
a) 15.7 ) 17. c) 16.8 d) 13.5 e)8.2

Q4) The average power output of a 60 — kg running athlete is 400 W. The work (in k J) that he does in 5
minutes is:

2) 60.0 )0 d) 1.5 e) 90

QS5) The figure shows a see — saw of length L = 6 m pivoted in the

d)-19.2 ¢)-78.4

, which of the following statements is correct?

g

middle at point O. A 20 - kg boy sits at point A and a 30 kg boy sits A 0
at point B. How far from point O (in m) should a 15 kg child sit so T
that the see —saw is in static equilibrium?

a) 2 to the right of O 2 to the left of O ¢) 1.3 to the left of O

d) 1.3 to the right of O ¢) at point O

Q6) The figure shows the forearm modeled as a beam kept horizontally in static equilibrium by the teasion T
exerted by the biceps muscle. The arm rotates about point O at the elbow joint. The weight of the forearm is
W =12 N. If the forearm carries a weight W1 = 15 N, calculate the tension T (in N) in the biceps muscle to
keep the forearm in static equiiibrium in a horizontal position.

T
h
a) 34 b) 106 )20 ; o
-
412 m oe
H <
5cm & 20 cm i




Q7) In the figure, the weight of the uniform beam W = 500 N, and its length
/=8 m. A massiess cable holds the beam in static equilibrium at an angle of
45° with the x-axis. The horizontal component of the hinge force (in N)
acting at the joint (point O) is:

[@ b) 352 ! ¢) 250 5

x
d) 500 e) 707 ‘
Q8) A 60 — kg man just floats in water with all of his body below the wat : ‘ 0
What is his volume (in m®) ?
a) 1.2 [b)0.08 0. e) 1.0

Q9) A biood vessei of radius r splits it
v, then the velocity in eagh of the smal

oh of radius r /4. If the velocity in the larger vessel is
Q v/3, c)9v/
e a leng evacuated tube with its @
ter. The water tank is opemto the atmosphe
h (in m) the water can %ised h is:

d)3 e) 6.6

d)16v/3 ) e)v

ower end
. The maximum

a)0.76

Q11) A 6,0 cm raditis horizontal pipe gradually narrows
down to 5.0€¢m. If P, =30kPa and V,=6 m/s, then the V, P\r V,
& - ‘

value of the pressure P, (in kPa) is: Vo kL_/ =
R Fi

2)39.3 b) 63.5 e P,

d) 209.6 €)24.2

Q12) An object of density p is placed in a fluid of density Pr. Assume the only forces acting on the
object are its weight and the buoyant force. Which of the following statements is correct?

a) . The buoyant force depends on the density of the obiject.

b) The buoyant force is due to the increase in the fluid pressure with depth below the fluid
surface.

¢) Ifpr > p, the object sinks.

d) If pr < p, the object floats.

e) None of the above is correct.

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

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

s |AID|DIB|BIE[C|CIDIB]C |
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