FINAL PHYSICS 105




Q1) lodine *!1is widely used in the treatment and diagnosis of the Thyroid gland.
The radius (in fm) of this isotope is:

A) 131.0

B) 157.2

C)5.2

D) 5.4

E) 6.1

Q2) A 55-kg person has absorbed a 20-rad dose. How many joules of energy are
deposited in his body?

A)l.1

B) 20

011

D) 55

E) 1100

Q3) The activity of 1 gram of radium **°s Ra is exactly 1 Ci. The half-life of radium
(in years) is:

A) 226

B) 1170

C) 2280

D) 1580

E) 1950

Q4) A 70-kg researcher absorbs 4.5 x 10® neutrons in a workday, each of energy
1.2 MeV. The relative

biological effectiveness (RBE) for these neutrons is 10. What is the equivalent
dosage of the radiation exposure for this researcher, in mrem?

A) 1.2

B) 0.39

C)0.77

D) 3.7

E) 12




Q5) A 2.0-mCi source of *?P is implanted in a tumor to give it a 24-Gy dose. The
half-life of 32P is 14.3 days, and 1mCi delivers 10 mGy/min. How long (in min)
should the source remain implanted?

A) 12

B) 1200

C) 2400

D) 300

E) 800

Q6) lonizing radiation can be used on meat products to reduce the levels of
microbial pathogens. Assume that for refrigerated meat the upper allowed limit is
3.8 kGy. If a beam of electrons, each of energy 1.6 MeV, irradiates 3.0 kg of beef,
how many electrons should the beef mass absorb to reach the upper allowed
limit?

A) 3.8 x 10™

B) 4.5 x 10™°

C)3.8x 10"

D) 4.5 x 10*°

E) 1.6 x 10™

Q7) A biological tissue of mass m is exposed to 60 rad of alpha radiation. How
many rads of slow neutrons can cause the same damage to the same tissues? (For
alpha RBE=20, for slow neutrons RBE = 5).

1) 240

B) 300

C) 60

D) 360

E) 1200

Q8) A blood vessel of radius r splits into two smaller vessels, each of radius r /3.
If the velocity in the larger vessel is v, then the velocity in each of the smaller
vessel is:

A) 9v

B) v/9

C) 2v/9

0’ \
E) 9v/2




09) 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:

A)O

B) 1.65

C) 2.65

D) 1.54

E) 3.2

Q10) The surface of water in a tank supplying water to a house is 7 m above the
faucet (“4s) in the house. If the faucet is 2.0-cm diameter, how long (in s) does it
take to fill a 0.25-m> container in the house?

A) 95

B)57

C) 68

D) 80

E) 136

Q11) How much force (Fy, in N) must the biceps muscle exert when a 5.0-kg mass
is held in the hand with the forearm being in static equilibrium in a horizontal
position as in the figure. Assume that the elbow joint, O, is 5 cm far from the
point

of application of Fy,;, and that the mass of forearm and hand together is 2.0 kg.

A) 800 M0 em

B) 402

C) 100 o

D) 200
E) 50 gcm

2-0Kg 5.0 K9
Q12) The figure shows a uniform, horizontal beam (length = 8 m, mass = 25
kg) that is pivoted to the wall by a hinge at point O, 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 horizontal component of the hinge
force (in N) acting at point 0?
A) 380
B) 189




C)0
D) 20
E) 278

Q13) The kinetic energy of a car moving along a horizontal road is 130 k). The
driver applies the breaks, and the car stops in 20 m. The force of friction (in N)
(assumed constant) is:

A) 260000

B) 2600

C) 130000

D) 6500

E) 1300

Q14) A 55-kg athlete climbs a 9 m long rope in 10s. His average power output (in
W) is

A) 231

B) 485

C) 550

D) 90

E) 331

Q15) A 4.0 kg mass is placed on a rough surface that makes an angle of 20° with
the horizontal. If the mass is on the verge of motion, then the coefficient of static
friction (W) is

A) 0.36

B) 0.94

C) 0.87

D) 0.11

E) 0.34

Q16) A student moves 6 m along the positive x-direction, then he turns around
and moves 9 m along the

negative x-direction. His average velocity (in m/s) over the 7.0 s total interval of
motion is:

A)-3

B) 0.43




C) 0.75
D)3
E)-0.43

Q17) A stone is projected vertically upwards with a speed of 12 m/s from the top
of an 18 m high building. The time (in s) it takes the stone to reach the ground is:

A) 4.1
B) 0.1
C)3.5
D) 3.0
E) 0.6
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L Q1) lodine **'1 is widely used in the treatment and diagnosis of the Thyroid gland.
The radius (in fm) of this isotope is:
A) 131.0
B)157.2
5.2
D) 5.4
£)6.1
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Q2) A 55-kg person has absorbed a 20-rad dose. How many joules of energy are
deposited in his body? —
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® Q3) The activity of 1 gram of radium **°s Ra is exactly 1 Ci. The half-life of radium
(in years) is:
A) 226
B) 1170
C) 2280
D) 1580
£) 1950
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Q4) A 70-kg researcher absorbs 4.5 x 10® neutrons in a workday, each of energy
1.2 MeV. The relative
biological effectiveness (RBE) for these neutrons is 10. What is the equivalent
dosage of the radiation exposure for this researcher, in mrem?
A)1.2
B) 0.39
C)0.77
D)3.7
E) 12
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Q5) A 2.0-mCi source of *?P is implanted in a tumor to give it a 24-Gy dose. The
half-life of 32P is 14.3 days, and 1mCi delivers 10 mGy/min. How long (in min)
should the source remain implanted?

A) 12

B) 1200

C) 2400

D) 300

E) 800
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Q6) lonizing radiation can be used on meat products to reduce the levels of
microbial pathogens. Assume that for refrigerated meat the upper allowed limit is
3.8 kGy. If a beam of electrons, each of energy 1.6 MeV, irradiates 3.0 kg of beef,
how many electrons should the beef mass absorb to reach the upper allowed
limit?

A)3.8x 10"

B) 4.5 x 10"

C)3.8x10%

D) 4.5 x 10*

E)1.6x 10"
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Q7) A biological tissue of mass m is exposed to 60 rad of alpha radiation. How
many rads of slow neutrons can cause the same damage to the same tissues? (For
alpha RBE=20, for slow neutrons RBE = 5).

B) 300

C) 60

D) 360

E) 1200

AD = boved & - Yodiakion
RBECay =20 RBE ()= 5

ED(D(\ - ED(MM)
Qo) (60) = (8) (AD)
AD = 246 rad

Q8) A blood vessel of radius r splits into two smaller vessels, each of radius r /3.
If the velocity in the larger vessel is v, then the velocity in each of the smaller
vessel is:

(tul
C) 2v/9
D)v
E)9v/2
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09) 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:

A)O

B) 1.65
) 2.65
D) 1.54
E)3.2
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Q10) The surface of water in a tank supplying water to a house is 7 m above the
faucet (4iis) in the house. If the faucet is 2.0-cm diameter, how long (in s) does it
take to fill a 0.25-m? container in the house?

A) 95 )

B)57

C)68

D) 80

E)136
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Q11) How much force (Fy; in N) must the biceps muscle exert when a 5.0-kg mass
is held in the hand with the forearm being in static equilibrium in a horizontal
position as in the figure. Assume that the elbow joint, O, is 5 cm far from the
point

of application of Fy, and that the mass of forearm and hand together is 2.0 kg.

A) 800 M0 em
B) 402 PR
C) 100
D) 200 €« $€W¢
E) 50 Som
2:0Kg 50 Kq
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Q12) The figure shows a uniform, horizontal beam (length = 8 m, mass = 25

kg) that is pivoted to the wall by a hinge at point O, 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 horizontal component of the hinge
force (in N) acting at point 0?
A) 380

B) 189

€) ¥

(L) (B + (BPY) =Tsins}) (©
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Q13) The kinetic energy of a car moving along a horizontal road is 130 kJ. The
driver applies the breaks, and the car stops in 20 m. The force of friction (in N)
(assumed constant) is:

A) 260000

B) 2600

C) 130000

D) 6500

E) 1300
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Q14) A 55-kg athlete climbs a 9 m long rope in 10s. His average power output (in
W) is

A) 231

B) 485

C) 550

D) 90
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Q15) A 4.0 kg mass is placed on a rough surface that makes an angle of 20° with
the horizontal. If the mass is on the verge of motion, then the coefficient of static
friction (W) is
A) 0.36

B) 0.94
C)0.87
D)0.11
E)0.34
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Q16) A student moves 6 m along the positive x-direction, then he turns around
and moves 9 m along the

negative x-direction. His average velocity (in m/s) over the 7.0 s total interval of
motion is:
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. (III) Assume a liter of milk typically has an activity of
2000 pCi due to {JK. If a person drinks two glasses (0.5 L)
per day, estimate the total effective dose (in Sv and in rem)
received in a year. As a crude model, assume the milk
stays in the stomach 12 hr and is then released. Assume
also that roughly 10% of the 1.5 MeV released per decay is
absorbed by the body. Compare your result to the normal
allowed dose of 100 mrem per year. Make your estimate
for (a) a 60-kg adult, and (b) a 6-kg baby.
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3. There was a question about a child on a swing with a mass of 25 kg. He started

from rest and his speed reached 2 m/s. Request the loss of mechanical energy due to
friction..




L=2.4m

4.. Avg pressure 1.33N/cm2 , The energy produced by the heart in 12 hours is
sufficient to lift a body 15 m, The Mass of the body is 426 kg .
What is the Flow rate in Cm3/s..?

5) The figure displays a cylinder floating upright in water. The cylinder is half full of
water. The volume of the cylinder is 640 ml, its diameter is 7.6 cm, and its mass when
empty is 45 g. The length of the cylinder above the water level is d, as shown.
Determine d (in cm). Hint: The density of water is 1000 kg/m3.

A) 377

B) 14.06

C)5.08

D) 11.82

E) 6.06

0
——

6. Question about the central of mass .. A body in the shape of the letter L and
given the values of x = 6 and x = 4, calculate the CM. The question did not give
masses and the answers were in terms of m.

7. The speed of light in a medium is equal to 0.85, the speed of light in water, given
the index of refraction of water 1.33. Calculate the index of refraction of this
substance.



8. Calculate the value of F so that the body begins to move, knowing that these

forces are perpendicular to it




1. A 7279 m?® balloon is filled with hot air with a density of 0.9447 kg/m?®. The surrounding air
has a density of 1.25 kg/m3 How much weight (in N) can the balloon hold (including the
balloon skin)?

¢ Answer: To find the weight the balloon can hold, we calculate the buoyant force, which is
the difference between the density of the surrounding air and the density of the hot air

inside the balloon. The buoyant force is given by:
Weight = (Density i, surrounding — DeNSitypet air) X Volume x g
= (1.25 — 0.9447) kg/m® x 7279 m® x 9.81 m/s>
~ 18431 N
2. The effective dose of alpha particles is 0.14 mSv. What is the absorbed dose? (RBE: 20)
e Answer: The absorbed dose can be calculated using the formula:

Effective Dose
RBE

~ 0.14mSv
20

= 0.007 mSv = 7TmGy

Absorbed Dose =



3. Aniodine isotope has a half-life of 8.04 days. A sample for treatment had an activity of 5
mCi before shipment, and when received, it had an activity of 2.1 mCi. What is the time

interval (in days) between shipment and receipt?

e Answer: Using the decay formula:

Activity = Activity, x e

where ) is the decay constant:

N In(2)
Ty

Rearranging to solve for ¢:
Activity,
ln( Activity )
A
5
n(f)
In(2

8.04

=~ 101 days

t:

pa—
=

o
—



4. Adiverging lens with focal length f has an object placed at 3f from the lens. What is d;

(the image distance)?

o Answer: For a diverging lens, the lens equation is:

11
f - do di
where d, = 3f:
111
f3f d
Solving for d;:
11 1 _ 2
di f 3f 3f
3f
di = ——
2
3
=21



5. A water tank open to the atmosphere has a hole 21 m below the water level. The hole's

areais 107 m?. What is the volume flow rate?
« Answer: Using Torricelli's theorem:

v = +/2gh

where b = 21 mand g = 9.81 m/s”:

v=142x 9.8l x 21 ~20.5m/s

The volume flow rate Q is:
- _ -4 2 -3 .3
Q=Axv=10"m* x 20.5m/s ~ 2.05 x 10 °m°/s
~1.5x 10 m®/s
6. A converging lens with a power of 10 diopters. If the object distance d, is 8 cm, what is d;
(the image distance)?

Answer: The power P is related to the focal length f by:

P=y

Thus, f = % m = 0.1 m = 10 cm. Using the lens equation:

T
T d,  d;

L
f
1

Solving for d;:




7. A box with a mass of 3 kg is on a 35-degree incline with a static friction coefficient of 0.4.
What is the minimum applied force perpendicular to the incline needed to prevent the box
from sliding?

« Answer: To prevent sliding, the applied force must counteract the component of

gravitational force parallel to the incline. The normal force N on the incline is:
N =mgcos@

The frictional force FY is:

Fy = uN = pmgcos¥f
The component of gravitational force parallel to the incline is:

Flarallel = mgsin 6
Setting Ff = Fparallel:
pumg cosf = mgsin 6

Solving for the applied force perpendicular to the incline:

Fapplied = Fparallel — pIN

Fapplied = mg(sin 0 — M COS 9)



10. For a material with R = 6 x 10'' and N = 2 x 10'° atoms, what is the half-life (in

minutes)?

o Answer: The half-life T1/2 can be calculated using:

T =3

2=

where A =

6 x 10M

T 2% 105
Tup= B2 93155~ 38.5 mi
1/2 = 3><1074 ~ S~ .0 Inin

11. A question involving the application of Torricelli's theorem to find the volume flow rate:

A ~3x10*s7!

The equation v = y/2gh must be used to find the velocity of the liquid exiting the small
opening. Then the velocity must be multiplied by the cross-sectional area (given) to find

the volume flow rate.

o Answer: Apply Torricelli's theorem:

v = 4/2gh

The volume flow rate @Q is:

Q=Axv



12. The speed of light in a medium is 82% of the speed of light in water. Given that the

refractive index of water is 1.33, what is the refractive index of that medium?
Answer: The refractive index n is given by:

_ Cwater

Cmedium
where Cmedium = 0.82 X Cyater:

lens, how far was the image from the lens?

13. A converging lens with a power of 1 diopter. If the object was placed 30 cm away from the

Answer: The power P is related to the focal length f by:

1
P=—
f
Thus, f = % m = 1 m = 100 cm. Using the lens equation:
11,1
f a do d1
LN
100~ 30 ' d;
Solving for d;:
i_t1 _1_=
d; 100 30 300
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-What is horsepower?
Ans: the rate which an object can do work
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The University Of Jordan Faculty of Science

Department Of Physics

1) The density of water is 1.0 g/em”. If & = 20 cm, the density of the oil in the left
column of the U-tube shown below is:

w——
2 om
=

oil

A) 0.20 g/em’
B) 0.90 g/em’
C) 1.0 g/em’

D) 1.3 g/em’
E) 5.0 g/cm’
;‘ﬂhc other. When the
¢ larger piston:

o

2) One piston in a hydraulic lift has an area that is twi
pressure at the smaller piston is increased by Ap the p
A) ncreases by 2Ap
B) increases by Ap/2

') increases by Ap

D) increases by 4Ap

E) does not change

3) A boat floating in fresh water di @6.000 N of water. How many newtons of salt

water would it displace if it floatslin Salt water of specific gravity 1.107
A) 12800 N

B) 14,400 N
C) 16,000 N \Q
D) 17.600 N

E) 19200 N

@
&hangs from a spring balance. The balance indicates 30 N in air, 20 N when

A) 20N
B) 25N
C) 30N
D) 35N
E) 40N

CamScanner =



5) The dimensions of a wooden raft (density = 150 kg/m*) are 3.0 m x 3.0 m x 1.0 m.
What maximum load can it carry in sea water (density =1020 kg/m™)?

A) 1350 kg7830 kg
B) 9200 kg

D) 19500 kg

E) 24,300 kg

6) A lawn sprinkler is made of a 1.0 cm diameter garden hose with one end closed and
25 holes, each with a diameter of 0.050 c¢cm, cut near the closed end. If water flows at 2.0
m/s in the hose, the speed of the water leaving a hole is: Q }
A) 2.0m/s

B) 32 m/s
C) 40 m/s
D) 600 m/s

E) 800 m/s (b

7) Water is streaming downward from a faucet opening w% of 3.0 x 107 m*. It
10

leaves the faucet with a speed of 5.0 mv/s. The cross s of the stream 0.50 m
below the faucet is:
A) 1.5x 107 m’
B) 2.0x 10° m?

C) 25x107° m?
D) 3.0x 107 m*
E) 3.5 x 107° m*

8) A fluid of density 9.1 x 10° keg/f %ing through a tube at a speed of 5.3 m/s.
What 1s the Kinetic energy densit¥el the fluid?

A) cannot be calculated withoutknowing the pressure

B) cannot be calculatet nowing the elevation

C) 4.8 x 10° J/m®
D) 1.3 x 10* J/m®
E) 2.5 x 10° J/m®

.

iy = 1.0 x 10" kg/m*) flows downhill through a pipe of diameter 1.5 cm.
e top of the hill is 7.2 nv/s. If the hill is 9.5 m high, what is the gravitational

C)7.2x 10° J/m®
D)9.5x 10" J/m®

£)9.3x 10° V/m’

C nner = Wgd d>gwaall



10) Water (density = 1.0 x 10" kg/m*) flows through a horizontal tapered pipe. At the
wide end its speed is 4.0 m/s. The difference in pressure between the two ends 1s 4.5
x 10" Pa. The speed of the water at the narrow end is:

A) 2.6 /s

B) 3.2 m/s
C) 4.0m/s
D) 45 m/s

E) 5.0 m/s

11) A large tank filled with water has two holes in the bottom, one with twi m;
of the other. In steady flow the speed of water leaving the larger hole is e
speed of the water leaving the smaller.

A) twice

B) four times (b
C) half

D) one-fourth (b

E) the same as

ter. What is the total

12) Some species of whales can dive to depths )
*and 1.01 x 10° N/m” = |

pressure they experience at this depth? (A =102
ATM.)

a. 9.00 ATM
b. 90.0 ATM
¢. 100 ATM

d 111 ATM
e. 130 ATM

13) Wateris flowing a1 4

172 its former value, why
a. 1.0m/s
b. 2.0m's
c. 8.0m/s
d. 16 nvs

Jepth of 1 000 m? (The pressure inside the bathysphere is, hopefully, 1 ATM.)

e. 40 &‘ o
"Q" it 1the net force inward acting on a spherical bathysphere of diameter 2.00 m at
=102 x 10" kg/m’.

.,.

d. 126 x 10N
e. 1.26x 10°N

nner = Ligd d>geuadll



15) How much power is theoretically available from a mass flow of 1 000 kg/s of water
when it falls a vertical distance of 100 meters?

a. 980 kW

b. 98 kW

¢c. 4900W
d. 980 W

&
D
>

nner 2 Wgd &> gwaall



C.

9600 W

16) A cubical box, 5.00 cm on each side, is immersed in a fluid. The gauge pressure at

the top surface of the box is 594 Pa and the gauge pressure on the bottom surface is 1133
Pa. What 1s the density of the fluid?

A) 1000 kg/m3
B) 1100 kg/m3
C) 1220 kg/m3

D) 2340 kg/m3
E) 12,000 kg/m3 w

17) The weight of a car of mass 1.20 x 103 kg is supported equally by
which are inflated to the same gauge pressure. What gauge pressure in t

required so the area of contact of each tire with the road is 1.00 x |

N

1S
| atm = 1.0]

A)11.6 x 105 Pa
B) 11.6 x 104 Pa
) 2.94 x 105 Pa
D) 2.94 x 104 Pa
E)2.94 x 103 Pa

I18) In the figure, an open tank contains a@f oil floating on top of a layer of water
(of density 1000 kg/m3) that is 3.0 n%as shown. What must be the thickness of the
oil layer if the gauge pressure at of the tank is to be 5.0 x 10* Pa? The density
of the oil is 510 kg/m".

Answer: 4.12 m
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19) The two water reservoirs shown in the figure are open to the atmosphere, and the
water has density 1000 kg/m3. The manometer contains incompressible mercury with a

density of 13,600 kg/m3. What is the difference in elevation A if the manometer reading
mis 25.0 cm?

A)LSSm
B)4.20m
C)3.75m
D)340m
E)3.15m

20) A board that 1s 20.0 ¢cm

kg/m3. The board is flgati
fraction of the volume
A) 0.350
B)0.650
C) zero

D) 0.200
E) The answer gepends on which edge of the board is vertical.

¢m thick, and 3.00 m long has a density 350

y submerged in water of density 1000 kg/m3. What
is above the surface of the water?

rson who weighs 550 N empties her lungs as much as possible and is then

co l’ ely immersed in water (of density 1000 kg/m3) while suspended from a harness.
Her apparent weight is now 21.2 N. What is her density?

A) 1050 kg/m3
B) 1040 kg/m3
C) 1030 kg/m3
D) 960 kg/m3
E) 56.1 kg/m3

22) A 7.8-kg solid sphere, made of metal whose density is 2500 kg/m3, is suspended by
a cord. When the sphere is immersed in water (of density 1000 kg/m3), what is the

nner = Ligd d>geuadll



tension in the cord?
A)46 N

B)6I N

C)76N

D)92 N

E)IION

23) Water flowing through a pipe suddenly comes to a section of pipe where ‘
diameter decreases to 86% of its previous value. If the speed of the water in the Tagge

section of the pipe was 36m/s, what is its speed in this smaller section?

A 49 ms @
B)42 m/s

C) 31 mvs

D) 27 mvs (b

24) Water flows in the horizontal pipe shown in the ﬁgm.z A the areais 25.0

m=. The fluid in the

cm?2 and the speed of the water is 2.00 mv/s. At B the
manometer is mercury, which has a density of 13,600 ¢ can treat water as an
ideal fluid having a density of 1000 kg/m3. W meter reading h?

A) 0546 cm
B) 1.31 cm
C)2.81 cm
D)2.16 cm
E) 3.36 cm

&.
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1) A 100-Kg box rolls down a 207 incline. A man tries 1o keep it from accelerating, and
manages 10 keep its acceleration to 1.2 m/s®, If the box rolls 53 m, what is the net work done
on it by all the forces acting on 1t?

A)60)

B) 100)

C) 600 ]

D) 1000)

E) 4900 J @

2) Two objects with masses, m and m, have the same Kinetic energy and are

the right. The same constant force F is applied to the left to both masses. If
= 4z, the ratio of the stopping distance of m to that of mzis: A)
14

4 6
I
D) 2:
) 1t
3) A 4-kg cart starts up an incline with a speed of 3 m/s omes o rest 2 m up the

incline, The total work done on the cart 1s;
A -6
B) -8)

C) -12)
D) -181]
E) impossible to calculate withou e coefficient of Kinetic friction

4) A 50-N force is the only f
force has been acting for 2
A) 100W

B) 1000 W
C) 2500 W
D) 5000 W
E) 63000 W

on a 2-kg crate that starts from rest. When the
¢ at which it 1s doing work is:

5)A 6. block is released from rest 80 m above the ground. When it has fallen 60 m its
y 1S approximately:

J
J
C) 12001
D) 120)
E) 601
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6) For a block of mass m to shide without friction up the rise of height # shown, 1t must
have a minimum initial Kinetic energy of:

A) gh
B) mgh
C) gh2
D) mgh/2
E) 2mgh

7) A simple pendulum consists of a 2.0 kg mass attached to a string. It
rest at X as shown. Its speed at the lowest point Y 1s:

A) 1.9 s
B) 3.7 m/s
C) 44 m/s
D) 6.0 m/s
E) 36 mv/s

8) A 2.2-kg bl
with the honzo

down the plane, t
A0l

B)-9.
C) 0{ &

J

tarts'from rest on a rough inchined plane that makes an angle of 25°
fficient of Kinetic friction is 0.25. As the block goes 2.0 m

mechanical energy of the whole system changes by:

C anner 2 Wgb d>gwadll



12) A 4.0-kg block i1s lowered down a 37° incline a distance of 5.0 m from point A to
point B. A horizontal force (F = 10 N) is applied to the block between A and B as shown

in the figure. The Kinetic energy of the block at A is 10 J and at B it is 20 J. How much
work is done on the block by the force of friction between A and B?

-58)
-531]
—68 )
~-63)
-47)

2

LA R L

13) A 0.60-kg object is suspended from
pulled to the side and released, it has a s
What maximum angle does the string ma
a. 61°

ceiling at the end of a 2.0-m string. When
{ 4.0 mv/s at the lowest point of its path.
the vertical as the object swings up?

b. 54°

¢c. 69°

d. 77°

e. 47°

14) A 2.0-kg mass gs end of a light string (length = 3.0 m). Its speed at the
lowest point ong mlh 1s 6.0 m/s. What 1s its Kinetic energy at an instant when
the string f 50° with the verucal?

a 21J

b. 15)

C.
d.

28
{ ®
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9) A rod 1s pivoted about its center. A 5-N force is applied 4 m from the pivot and another
5-N force is applied 2 m from the pivot, as shown. The magnitude of the total torque
about the pivol is:

A) ON'm

B) SON-m
C) 8.7 N-m
D) ISN‘m
E) 26 N'm

gs AC and
The magmitude

BD as shown. A block P weighing 96 N is attached at E, 0.30 m §

10) A uniform rod AB i1s 1.2 m long and weighs 16 N, Itis suspca%
of the tension force in the string BD is:

A) 8ON
B) 24N
C) 32N

D 5N (o)
E) SON

leams against a fricuonless wall as shown. The torque (about
wall 1s:

11) An 80-N uniform
point P) applied to

( .
AY 40 N‘m
B) 60 N-m
C) 120N'm

D) 160 N-m
E) 240 N-m

— 3 m—>a
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15) The same force F is applied horizontally to bodies 1, 2, 3 and 4, of masses m, 2m,

3m and 4m, initially at rest and on a frictionless surface, until each body has traveled

distnnoe d. The correct listing of the magnitudes of the velocities of the bodies, vy, va, vs,
and vy is

O I E

b. wu=wvm>m=yw.

¢ Vl-‘J-V,-‘J—\ﬁﬂz\".
d. vi=2v=3vi=4dw, @

c. 3 2 |
Vym zv3- -iv,- -5\:,.

natr=
s applied

16) A 3.0-kg block is on a frictionless horizontal surface. The block iﬁv
|

(), a force (magnitude P = 2.0 N) acting at an angle of 22° above
to the block. At what rate is the force P doing work at ¢ = 2.0 57
a. 23W
b. 20W

c.. 14W

d. LI'W
e I2W

¢ block 1s at rest when, at 1 = 0, a force
is applied to the block causing it to
tween the block and the surface i1s 0.20.
e block atr=2.057

17) A 3.0-kg block is on a honzontal su
(magnitude P = 12 N) acting parallel
accelerate. The coefficient of Kineti

At what rate 1s the force P doin
a S4WwW

b. 49W
4w
S9W
24W

18) A crane hfts a 425 kg steel beam vertically a distance of 117 m. How much work
does t 'égo on the beam if the beam accelerates upward at 1.8 m/s” ? Neglect

¢ 9

105 )

x 103 )
0 x 105)
D)4.9 x 105]
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19) A 1000.0 kg car is moving at 15 km/h. If a 2000.0 kg truck has 18 times the Kinetic
energy of the car, how fast is the truck moving?

A) 45 kmvh

B) 63 km/h

C) 54 km'h

D) 36 km/h

20) In the higure, two boxes, each of mass 24 kg, are at rest and connected as shown,
coefficient of Kinetic friction between the inclined surface and the box is 0.31. ﬁ»@

speed of the boxes just after they have moved 1.6 m. Answer: 191 m/s E

21) A car needs to generate 75.0 hp in orde
on a flat road. What is the magnitude of

friction, air resistance, etc.)? (1 hp =746 \
A)2.05 x 103N
B)275N

C)1.03 x 103N
D)2.87 x 103N

22) How long QOS hp motor to lift a 250 kg beam directly upward at

constant velocity the ground to a height of 45.0 m? Assume Irictional forces are
negligible. (1 hp =746 W)

A) 20.9s

B 1.(10%

8 104 s
)37 s

0 maintain a constant velocity of 27.3 mv/s
resistive force acting on the car (due to
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23) A roller coaster of mass 80.0 kg is moving with a speed of 20,0 mv/s at position A as
shown in the figure. The vertical height above ground level at position A is 200 m.
Neglect friction.

A
C
200 m 0
160 m
4
(il e i . e o i — — = Potential Energy =0
S
() What is the total mechanical energy of the roller coaster at point ?@
Answer: 1.73 = 10°)
(b) What is the speed of the roller coaster at point C?
Answer: 34.4 m/'s @

24) In the figure, a block of mass m is moving along the horizontal frictionless surface
with a speed of 5.70 mv/s. If the slope is 11.0” and the icient of Kinetic friction
between the block and the incline 1s 0.260% far does the block travel up the incline?

5.70 m/s

n

11.0°
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25) A 10.0-kg uniform ladder that is 2.50 m long is placed against a smooth vertical wall
and reaches to a height of 2,10 m, as shown in the figure. The base of the ladder rests on
a rough horizontal floor whose coefficient of static friction with the ladder is 0.800. An
80.0-kg bucket of concrete 1s suspended from the top rung of the ladder, right next to the
wall, as shown in the figure. What is the magnitude of the friction force that the floor

exerts on the ladder?

5\
)

A)S538N
B) 706 N
C) 1290 N
D) 833 N
E)601 N

26) A solid uniform brick is placed @ct of wood. When one end of the sheet is
raised (see figure), you observe imum that the angle & can be without tipping
over the brick is 49.6°. Thereas enough friction to prevent the brick from sliding. What is

the width w of the brick?
a M

o

A)S.IScm
B)6.0Ycm
C)6.8] ¢cm
D) 940 c¢m
E) 10.5¢m
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Physics Department Physics 0342105
The University of Jordan Practical Final Exam

Information:
R =8.314 J/mole.K; kp=1.38x102 J/K; g=9.8 m/s’. pwater = 1000.0 kg/m* and Pam = 1.013 x 10° Pa.
lu=1.66 x 10?7 kg. Na = 6.02 x 10? molecules/mole. Note: Some Results Are Rounded.

1) A patient is administered (**'I). How long will it take for the observed radioactivity in her body to aseyto
one-fourth its original magnitude? Given that (1*'I) has half-life (T1) of 8.1 days 6

A) 8.1 days B) 360 days C) 376.2 days D) 16.2 days E) 7.75 days

3) A submarine deep below the surface of the sea is at a gauge pressure of 40 atm. The aixins ¢ submarine is
at normal atmospheric pressure. The net force (in N) on a flat hull plate 2m by 6m is: z‘b

A) 4.86 x 10 B) 4.86 C) 4.86 x 107 D) 4.92 EY9)x 107

ps

4) The linear expansion coefficient for 47 is a.=2.2x107° K'. What is thed cr% n volume of a block of 1 m?

of Al if the temperature of the block is raised by 10 °C?

A) 220 cm? B) 440 cm® C)22 cm’ D) 660 cm? ) 66 cm?

5) What volume fraction of a cube of density (p = 0.50 gfcm® uld sink under the surface of a liquid of
density (po = 1.0 g/cm?)?

A) 0.80 B) 0.67 C) 0.33 D) 0.50 E) 0.20

quality factor (QF) for fast neutrons is 10. Thi ically equivalent dosage of the radiation, in mrem (mrem =

6) A 63-kg researcher absorbs 2.6 x 10® neu% ork day. The energy of each neutron is 6.5 MeV. The
107 rem), is closest to (Note: 1 rad = 0. dlev=1.6x10"1))

A) 43 B) 1.3 ®) D) 13 E)4.3

7) A man pulls a box weighting40 distance of 10 m across the floor at constant speed. How much work (in J)
does he do if the coeffigient of kinetic friction is 0.20?

A) 80 B) -40 C) 0.0 D) 40 E) -80

a spring scal&and sibmerged in water, the scale reads 2.0 N (Figure b). Find the density of the object (in kg/m?).

Ass

8) The gravitational force exerted on a solid object, in air, is 4.0 N (Figure a). When the object is suspended from
ﬁlwater p =1000.0 kg/m’.

A) B) 2000 C) 5000
D) 100 E) 1500 || seate i



9) When a man stands, his brain is 0.5 m above his heart. If he bends so that his brain is 0.4 m below his heart, by
how much does the blood pressure in his brain change? (Assume density of blood is 1059.5 kg/m?.)

A)133kP  B)4.0kP C)13.1kP  D)9.3kP E) 16.6 kP

10) If both gases H, and CO are at the same temperature. Then the ratio of the 7ms velocities of H, and CO,,
[Vims (H2)/ Vims (CO2)] is: (Given that the molecular mass of H, = 2.016 u and for CO, = 44.009 u)

A)21.8 B)0.21 C) 4.0 D) 0.05 E) 4.67

11) Water flows (streamline, nonviscous) from point a to point b in the horizontal section shomn i
of the section?

A) va<wp. B) P,> Py C) P, < P».
D) P, = P». E) Q. > O» ( Q is the flow rate).

12) ®Co beta decays with half life of 5.27 years (1.66 x10® sec) into ®Ni,
These gamma rays are widely used in treating cancer. What is the mass
(Given that one mole of ®Co has a mass of 60 g)

A)0.118 B) 0.441 C) 0.882
D) 0.245 E) 0.0147

13) If an object was thrown vertically from the gro @ el with initial speed 25 m/s and return to the same
ground level after 5.1 seconds. What is the average ity (in m/s) of the object when reaching the ground?
o

A) 12 B) 24 Q)6 E)-12

for occupational exposure to radiation is 26 mrem. A 63 kg

/] MeV gamma rays in a work day. The quality factor (QF) for gamma
osage received by the technician to the maximum permissible equivalent
m, Irad = 0.01 J/kg and lev=1.6 x 10 J)

14) The maximum permissible wor
laboratory technician absor
rays is 1.0. The ratio of the eq
dosage is closest to: ( =10

A)0.18 B) 0.14 C)0.17 D)0.13 E)0.15

15) A radioactiye source emits 2.4 MeV neutrons at the rate of 9200 neutrons per second. The number of atoms in
the source is@.0 x 10°. The activity of the source, in nCi, is closest to: Hint (nCi = 10 Ci) and (1Ci = 3.70 x 10'°
deca

A) B) 92 C) 920 D) 25 E) 250




16) The level of the fluid with density p; = 1000 kg/m?
in the left arm of the manometer is 0.2 m above
the manometer fluid of density p;= 800 kg/m’
in the right arm. Which of the following relations is true? (Use ; g= 10 m/s?)

A. Pg= Pum.

B. Pg is 2000 Pa higher than P.
C. Pg is 2000 Pa lower than Pm.
D. Ps s 4000 Pa higher than P».
E. P; is 6000 Pa higher than Py

is given a dose of 6.9 microCurie of ®°Co. If all of this mategial decayedywhile in the patient's body, what would
be the total energy (in J) deposited there? Hint: (1Ci = 3.70 x 10% decays/sec.) and lev=1.6 x 1077 J.

63 %1 E)4.15 x 10°

A)3.9 B)11.0 C) 14.0

18) A collapsible plastic bag contains glucose. If' t % dge gauge pressure in the vein is 1.33 x 10° Pa, what
must be the minimum height h (in m) of the b der to infuse glucose into the vein? Assume density of the

solution is equal 1.02 pwater.
D

7} _Glucose
T solution

A)0.133 B)0.113 O) 0 D) 0.752 E) 0.333 ‘
h '-".:i‘ >
£\

ation of the deep waters in a sea occurs in early winter due to:

2. Diffusion of air molecules through water.
b. Water mixing resulting from the decrease in density of water at lower
as the temp decreases.
c. Water mixing resulting from the increase in density of water at lower
as the temp decreases.
d. The lower density of ice relative to water.
e. Water mixing resulting from turbulence and the see waves in early winter.




20. One mole of an ideal gas has a temperature of 25°C. If the volume is held constant and the pressure is
doubled, the final temperature (in °C) will be

a. 174 b. 323 c. 50 d. 596 e. 25

21. If water is to be pumped into a water tank at the top of a 10 m high building, what
should the water pressure at the base of the building be if the speed of water is constant
through the water pipe? (1.013 bar = 1 atm, g = 9.8 m/s?)

a. 1.0 bars b. 2.0 bars c. 0.5 bars d. 3.0 bars e. 0.3 bars

22. The temperature of an object is 80 °F. What is its absolute temperature on the Kelvin scal

a. 300 K. b. 335 K. c.359 K. d. 475 K. e. 400 K. (b
i W

23. A uniform 100 N beam is held in a vertical position by a pin (P) at its lower en

figure. What is the tension in the cable?

a. 47N b. 69 N
c.61N d. 94N
e. 54 N
24. If two objects M, M> (M| = M,) are co light inextensible '
cord which is attached to the ceiling o‘f“%tor that is accelerating T
upward at 2 m/s?, the ratio T/N @
N
a.5/3 b.2 C: d. 372 e. @

pmass 2M and the surface is zero, and the frictional
and 2M causes both masses to move together when the F=1.2 N

25. The frictional forc
force between mass

is applied to 2M. =1 kg, what is the frictional force exerted by the large block on the
small block?
o
e lef b. 0.8 N to the right M _ F=12N

td'the right d. 0.8 to the left

26. A block slides on a rough horizontal surface from point A to point B. A force (P =2.0
N) acts on the block between A and B, as shown. Points A and B are 1.5 m apart. If
the kinetic energies of the block at A and B are 5.0 J and 4.0 J, respectively, how much
work is done on the block by the force of friction as the block moves from A to B?

a.-3.31] b.+13J ¢ . +3.3]
d.-131] e.+4.6]

& d



27) Consider the model shown in Figure (b) for a person bending forward to lift a 100-N object. The spine and
upper body are represented as a uniform horizontal rod of weight 400 N and length L, pivoted at the base of the
spine. The erector spinal muscle, attached at a point 2L/3 a way from the pivot, maintains the position of the back.
The angle between the spine and this muscle is 12 degrees. The tension T (in N) in the back muscle iw

A) 460 B) 2117 0o ~>
D) 722 E) 2164 Back muscle

: R, )
Pivot ‘ 3 x 120
= 1 ¥
7%07 aaBe 100N
a | | b |

Y

28) The horizontal component of the force R (=Ry)
exerted by the pivot (sacrum) along the spine (in Ny?

A) 2117 B) 450 C)0

D) 2164 E) 1667 ,z

&o



