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(CHAPTERS 6/8/9/10) #

1. A man pushes an 80 N box a distance of 5.0 m upward along a
frictionless slope that makes an angle of 30 with the horizontal. his force

(Fman) is parallel to the slope. If the speed of the box decreases at rate of

1.5 m/s?, then the work (in J) done by the man is: Use g=10 m/s?
A) -200
L
B) +60 ///,//'
C) +200
D) +400

E) +140

2. A square metal plate 0.18 m on each side is pivoted about an axis
through point O at its center and perpendicular to the plate. Calculate
the net Torque about the axis (in m. N) due to the three forces shown in
the figure if the magnitude of the forcesare F1=28 N,F2=16 Nand F3 =
18 N The plate all forces are in the plane of the page.

A) 1.2 Counterclockwise
B) 3.2 Counterclockwise

C) 1.2 clockwise

D) 3.2 clockwise

E) 2.0 clockwise




3. A person with a mass of 55kg stands 2.0 m away from the wall on 2 6.0
m beam as shown in the figure. The mass of the beam is 40.0 kg . If the
whole system is in static equilibrium, Find the vertical component of the
hinge force (in N ) at point O.

A) 555.3 down
B) 375.7 up

C) 555.3 up

D) 375.7 down
E) 731 up

4. A blood vessel of radius r is attached firmly to four vessels, each of
radius r/3. If the velocity in the larger vessel is v, then the velocity in
each of the smaller vessels is:

A)v B) 4v/9 C)v/4 D) 4v E)9v/4

5. A 60kg student climbs 30 stairs at constant speed in 30 seconds.

If the height of each stair is 0.25 m, calculate the average power (in
Watt) of the student. (use g = 9.8 m/s?)

A) 339 B) 147 C) 441 D) 370 E) 294

6. Determine the mass flow rate of a given fluid whose density is 800
kg/m3, velocity = 30 m/s, and area of cross section is 20 cm?:

A) 4800 kg/s B) 4.8*10°kg/s C)1200kg/s D) 1.2*10° kg/s




7. The air of velocity 15 m/s and of density 1.3 kg/m3 is entering the
Venturi tube ( Placed in the horizontal position ) from the left. The radius
of the wide part of the tube is 1.0 cm ; the radius of the thin part of the
tube is tube is 0.5 cm. The tube of shape U connecting wide and thin part
of the main tube (see the picture) is filled with the mercury of the
density 13600 kg/m3. Determine the height different A h that stabilizes
between the surface of the mercury in U Tube.

A) 0.6 cm
B) 1.6 cm
C)2.2cm

D)1.1cm
E) 7.6 cm

mercury

8. A rectangular block of mass m is placed in a fluid and acted upon by a
force F such that the block is fully submerged and hangs in static
equilibrium. If the density of the block is /2 that of the fluid, the
magnitude of the force F is: F

A) 2mg
B) 3mg

C) mg

D) mg/3
E) mg/2




9. A pipe filled completely with water passes up a hill that is 10 m high.
At the bottom of the hill, a flowmeter measures the speed of the water
to be 2 m/s. At the top of the hill, the flowmeter measures the speed of
the water to be 1 m/s. The difference in the water pressure (in Pa)
between the bottom and the top of the hill is: (use g = 10 m/s?)

A)1.02*10° B)9.85* 10° C)9.85*10’7 D)1.00*10° E)1.50*10°

10. A 3.90-kg block initially at rest the top of a 4.00-m incline with slope
45.0 degree begins to slide down the incline. The upper half of the incline
is frictionless, while the lower half is rough, with a gk = 0.275. How fast is
the block moving along the incline, before entering the rough section?

A) 4.2 m/s B) 5.26 m/s C)3.73m/s D)7.45m/s E)O

11. A boat is floating in both water and oil, if the poil < pwater, Which of
the following statements is true:

A) Vwater = Voil
B) Vwater > Voil
C) Vwater < Voil
D) FBoiit < FBwater

Notice that:

FBoil = FBwater
Poil *Voi * g = Pwater * Vwater * g
Poil/ Pwater = Vwater/ Voil
<1 = <1
Vwater < Vil

E) non of the above




12. A traffic light hangs from a pole AB as shown in the figure. The
uniform aluminium pole AB is 7.20 m long and has a mass of 12.0 kg. The
mass of the traffic light is 21.5 kg. Find the tension in the horizontal
massless cable CD: (g = 9.8 m/s?)

A) 608 N

B) 363 N
C) 570 N
D) 370N

E) 408 N

13. A 2kg block slides down a ramp in the shape of a quarter-circle of
radius 2m from rest, as shown. The block reaches the bottom of the
ramp with speed 4m/s. The work (in J) done by friction during the slide
down the ramp is:

A) 12
B) 40
)0
D)8
E) 24
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14. A 2.3 cm thick bar of soap is floating on a water surface so that 1.64
cm of the bar is underwater, as in Fig. Bath oil (specific gravity 0.6) is
poured into the water and floats on top of the water, as in the second
Figure what is the depth of the oil layer ( yoit ) in cm when the top of the
soap is just level with the upper surface of the oil?

A) 0.66
B) 1.15

C)1l.1cm

D) 0.34 water

E) 1.65

15. A bucket resting on the floor of an elevator contains a fluid of
density p. When the elevator has a downward acceleration of magnitude
(a) the pressure difference between two points in a fluid, separated by a
vertical distance A h, is given by:

A) paAh
B) ogAh
C) o (a+g) Ah
D)pgaAh
E) o (g-a)Ah




Q14 solution:

water

in water in water and oil

SOAP
BU,‘(I, ,eT
Buater Tl W*"’”'P I/V'wm[) lT +B<jil,

Before the oil is added:

SOAP

I/Vsoap =B water
= Pwater (A y) g.

After the oil is added:

Wsoa,p = Buater + Boil (2)
= Pwater [A (h - yoil)] g+ Poil (A yoil) g,

h=238cm,
y=1.64cm,
Poil — 0.6.

Pwater

Given :
specific gravity =

Let A be the surface area of the top or
bottom of the bar. The weight of the soap bar
is equal to the buoyant force when it floats in
water alone:

Fret = B — WS‘()(I]) =0

B =mia g
. m
P=

V=Ay

since ,;; is the depth of the oil layer.
Setting Eq. 1 equal to Eq. 2, we have

pwater(A y) 9 = Puwater [A (h - yoil)] g
+ Poit (AYoit) 9
Pwater Y = Pwater h— Puwater Yoil

+ Poil Yoil

(Pwater - poil) Yoil = Pwater (h - y)
h—y
1 Poil

3)

Yoil =
Pwater
(2.3 cm) — (1.64 cm)

1-0.6
= 1.65 cm




Q15 solution:

Force on the bottom

D; AP =

Area of the bottom
Where the force on the bottom is equal to the normal
N—mg= —ma = N=m(g—a)
= N = pAh (g —a)

ap_ N_ pAhg-a) _ _
So: AP = AT AT ph (g —a)




16. Consider that your average blood pressure is 1.33 N/Cm~2 and your
blood flow rate is 105 cm”3/s. The energy your heart does provide in on
day to lift a 72 kg box vertically to a height (h). Calculate the height h( i

m):
A) 94
B) 12
C) 308
D) 3
E) 171

17. The density of salt water is 1.02 greater than that of the density of fresh water.
A box floats in static equilibrium in both fluids. Which of the following statements is

correct?

A) The volume of the displaced water is the same in both cases

Physics 105

B) Buoyant force excreted by salt water is greater than that by fresh water

C) None of the statements is correct

D) Buoyant force excreted by the fresh water is greater than that by salt

water

E) Buoyant force is the same for both.
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The questions and answers will be numbers-free. Try to understand

every question’s trick. @

Q1: A ladder is leaning against a vertical frictionless wall.
Given = mass of the ladder, 6, length (L)
Find = ps with the floor

Q2: A rotating wheel, 2 masses (M) are hanging. Find the mass (m) in
terms of (M) to ensure that the wheel is static.

Given 2 R
Find 2> m

Q3: Find the pressure at the top of this tube.
Given 9 R1, Vz, Rz, Pz, h, O fluid
Find > P,

R




Q4: A rock is suspended by a cable in a liquid. Find its density.

Given = real weight of the rock, apparent weight of the rock, the
volume of the rock, the density of the liquid

Find = density of the rock

Q5: In a cylindrical pump.

Given 2 0 g, velocity, Area

Find = mass flow rate

Q6: Moving a box with mass (m) along a horizontal floor. We moved the
box from (B) to (A) and then pushed the box again to the starting point
from (A) to (B). Find the total work done by the friction force.

Given 2> m, p, D

Find > W; Soere- (D Szl

Q7: A meter stick with mass (m2) hanging right on 40 cm from the pivot.
Another mass (m1) is on the other end. Find the total torque. Ignore the
mass of the stick.

1 meter

Given 2 my, m;

Find = total work




Q8: Forearm muscle.
Given 2> Ly, Ly, L3, M, m1
Find=>T

Q9: A box with mass (m) is pulled with constant force (F). © is above the
horizontal.

Given->m, 6, V,;, Vi, F, D

Find = work of friction

Q10: A box with mass (m) is sliding down an incline. Find the work of the
gravitational force.

Given 2 h, 6, work rate, V

Find = work of gravity




10.Two radioactive nuclides A and B with half-lives Ta and Ts= 2Ta.

Assuming the initial numbers of both nuclides are equal, which of the
following statements is correct?

A) Nuclide A decays faster than nuclide B.

B) Nuclide A decays slower than nuclide B.
C)AB=2Aa

D) The initial activities of A and B are the same.
E) None of the above is correct.

11. The half-life of cobalt source %°Co is 1.66*10%s and is widely used in
the treatment of cancer. What is the mass (in grams) of a 1000 Ci cobalt
source? (1Ci=3.7*10° decays/s, NA=6.022*10% mol):

A) 0.761
B) 0.883
C) 0.612
D) 0.600
E) 0.928

12. The radioactive 3!l isotope, which has a half-life of 8.02 days, is used
for the diagnosis of the Thyroid gland. A patient was administered 10
micrograms of 311, After how long (in days) will the amount of iodine in
his body become 4.0 micrograms?

A)0 B) 4.6 C) 5.0 D) 3.1 E) 9.2




Q11: A box is sliding down an incline (half smooth, half rough).
Given—2>d, h, 6, V;, px, m
Find = Vs

THE END

The only place where success comes
before work is in the dictionary.
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Physics 105

(CHAPTERS 6/8/9 Continued) &

1. The engine of a truck of mass 940 Kg can deliver an average power of
exactly 104800 W . If the truck accelerates from rest , the speed in
(m/s) after 4.5 s is : (Ignoring Air resistance)

A) 31.7 B)36.6 C)4.8 D)11.2 E)15.1

2. kg ball is located at the top of 4 m plane inclined at 45

above the horizon as shown, the ball begins to slide down the plane fro
rest . The upper half of the inclined plane is frictionless, while the lower half
is rough , with a coefficient of kinetic friction (u(k)=0.3). The speed in (m/s
of the ball at the bottom of the inclined planeis :

S—

A)1.1
B)6.9
C)7.5

D)0.3

E)5.3

3. A horse drags a heavy cart (200 Kg) horizontally on a floor at a
constant speed. The power delivered by the horse is 1.06 hp . The
coefficient of kinetic friction between the cart and the floor is 0.115 .
The speed in (m/s) with which the cart moves across the floor is :
(HINT: 1 hp=746 W)

A)11.7 B) 3.5 C) 2.1 D) 0.3 E)9.0
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Physics 105

4. A box of mass (m) at a height (h) above the floor has a speed (v) . lef
the total mechanical energy be (E) . A second box of mass m at a
height (4h) above the floor has a speed of (2v) . The total mechanica
energy for the second box is :

A) E B)4E C)2  D)2E E)2z°f

5. When a ball rises vertically to a height of (3h) and returns to its
original position. the work done on it by the gravitational force is :

A)+6mgh B)-émgh C)3mgh D)-3mgh E)Zero

6. A box of mass 18 kg is dropped from rest to a height of 80m above
the floor . The box falls vertically downward and reaches the floor
with a speed of 15m/s . The work done (103]) exerted by the air
resistance force on the box is :

A)-12 B)-14 C)+12 D)+16 E)-16

7. The figure shows a PHY-105student with "~ %%

a mass of 83 Kg . Determine the change J{C e
in the total mechanical energy (in 10**J) ety
between the initial state ( speed of \\
6.5m/s and height of 50 m) and the final .~ \ /]
state (speed of 4.5m/s and height of \\ / nom
28m) : o [

A) 1.53

B) 1.89

Cc) -2.25
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Physics 105

D) -2.36
E) -1.80

8. In order to hold a beam (of weight 500 N
and length 2.5 m) at rest . a PHY-105
student exerts a Force P perpendicular to
the beam as shown . The vertical distance
is 1.5 m . The minimum value for the
coefficient of static friction between the
beam and the floor can have for the beam
not to slip is :

A)0.67
B) 0.60
€)0.35
D)0.56
E) 0.75

A patient’s foot shown in the figure does contact the floor only at P (the heel «=<ll does not

touch the floor ) . The Calf muscle acts on the foot with a force at Point (A) , while the lowef

leg bones act on the foot with a force at Point (B) . if the patient’s weight is 900 N , distanc
a=5 cm and distance b=15cm . the lower leg bones force (in N) is :

A) 3600 upward

-

B) 900 Downward N ¢ alf muscle
C) 5400 downward | = Lower lcg bones
D)3600 downward .

- A

|—a—~ b -

15 | 68
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Physics 105

10. As shown, a rigid rod of mass (M3) is pivoted at point A, where
t two masses (M1 and M2) are hanging from it . The hanging mass M
is e equal to 2M1 , while the rod’s mass M3 is equal to 3M1 .The
distances L1 and L2 are measured from point A to M1 and M2
RESPECTIVELY. At static equilibrium, the Ratio (L1/L2) :

Point A

A)§ B)g C)g D)g E)%

11. There are two forces acting upon a box as it moves down an incline
from Point A to Point B : 2 N applied force directed down the incline
and 10 N frictional force . Point A and B are 5 m apart. If the kinetic
energy of the box increases by 35 ] between A and B, the change in
the gravitational potential energy ( in J) between A and B is :

A)-75 B)+75 C)+95 D)-10 E)-95

12. Imagine you push a box of mass (M) a distance across a floor with
constant speed .the coefficient of kinetic friction between the box and
the floor is y; . You then pick up the box ,raise it to a height H, carry

it back to the starting point and put it back down on the floor. How
much work have you done on the box ?

A)Zero
B)u,mgd — 2mgh
C) y;,mgd + 2mgh

D) 2u;mgd + 2mgh
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Physics 105

E) uymgd

13. A uniform rod of mass M and length L is free to rotate about the pivot

as shown in the figure , The net torque (in N.m) on the rod when the
force F acts on it is:

A) 4.7 clockwise
B) 2.1 clockwise
C) 2.6 counterclockwise
D) 7.3 counterclockwise
E) 7.3 clockwise

14. As shown , a bead of mass 0.5 Kg immersed in a certain liquid is
released from rest at point A . At point B, the bead has a speed of 6

m/s. The work done on the bead (in J) by the viscosity (friction force)
of the liquid is :
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Physics 105

A)+9 B)-15 C)-5.7 D)-9 E)+5.7

15. The cart shown is heading left towards a wall, colliding with it and
bouncing back to the right . The loss in the mechanical energy (In J)
during the bounce is : (Assume that right is the positive direction in
the coordinate system) .

H)Hkg
A) +15

B) +20 - - k

C)-15
D)+5 m
E) +25

16. As shown , the massless bar is hinged to the wall . A cable supports a
mass M by making an angle 6 with the horizontal . One of the followinp
statements is correct :

A) As 0 approaches zero the tension T in the cable approaches zerp

B) As 6approaches zero, the tension T in the cable approaches MG
18 | 68




C)
D)

17.

18.

Physics 105

As 0 approaches 90, then tension T in the cable approaches MG

As 06 approaches zero,the force from the wall on the bar approaches zero

A 125 Kg cart initially at rest is pulled by three ropes at once as
shown . When the cart moves a distance of 100 M horizontally on a
frictionless level , its final speed (In Km/hr) :

30.0°7 { 40.0° 300. N

A)19 B)27 C)70 E)24 D)86

As shown , a PHY-105 student holds a massive ball (M=7.2Kg) by his
hand . The student’s upper arm is vertical ,while his lower arm (of

mass 1.8Kg) is horizontal .Both the biceps muscle and the bone of the¢
upper arm do act on the lower arm with forces , each at a specific poipt
as shown . The upper arm bone’s force (In N) is :

1”4

$ XSZDUG Biceps —
% GRZQZDUG

& XSZDUG

Elbow /
contact

GR2Q2zDUGC point  ___ I—-H)(m Lower an

( GRZQZDUG f— 15 cm — (forearm g
3% cm hand) cen

' of mass
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