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10
Marks: 3 A point source emits sound waves with a power output of 100 watts. What is the sound level (in dB) at a distance of 10

m?

Choose one answer. ~12948 x

~ 11948 x
~ 1398 x
~10db x

®0 000

Marks for this submission: 0/3.




image7.png
1
Marks: 3 An object moving along the x-axis is acted upon by a force Fy that varies with position as shown. How much work is done

by this force as the object moves from x = 2 m to x = 8 m?

E.(N)

o
S

Marks for this submission: 3/3.

12
Marks: 3 An organ pipe open at both ends has a radius of 4.0 cm and a length of 14 m. What is the frequency (in Hz) of the third

harmonic? Assume the velocity of sound is 344 m/s.

Do Not put unit next to your answer.

Answer: ete

Marks for this submission: 3/3.
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Marks: 3 A light ray whose frequency is 6.00x 1014 Hz in vacuum i
light after it enters the glass is (in nm):

cident on piece of glass (n = 1.65). The wavelength of the

Given: 1 nm = 1079 meters; speed of light = 3.0 x108 m/s.
Do not put unit

Answer: 500

Marks for this submission: 0/3.

14
Marks: 3 Two strings are respectively 1.00 m and 2.00 m long. Which of the following wavelengths, in meters, could represent
harmonics present on both strings?

Choose one answer. 133,1.00,0.500 x

(O]

o
O 200,133,100 x

O 400,200,100 x

o 0s00,0.670,0500 x

Marks for this submission: 0/3.
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15 ‘The frictional force of the floor on a large suitcase is least when the suitcase is:
Marks: 3

Choose one answer. pushed by a force paraliel to the floor. x

turned on its side and pushed by a force parallel to the floor. x
pushed by a force directed at an angle () into the floor. x

dragged by a force parallel to the floor. x

Comect

Marks for this submission: 3/3.

OC0®OO0
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16
Marks: 3

17
Marks: 3

The figure below represents a string which has a heavy section and a light section. The mass per unit length of the heavy
section is 16 times as large as the mass per unit length of the light section. When the string is under tension, the
wavelength of a wave traveling in the heavy section is times the wavelength of that same wave traveling in the light
section.

Chooseoneanswer. O 1x
o 112«
o 2x
0 4x

Marks for this submission: 3/3.

Unpolarized light is passed through three successive Polaroid filters, each with its transmission axis at 50° to the
preceding filter. What percentage of light gets through?

Your answer will be in percentil . a number between 0 and 100.

Answer: )

Marks for this submission: 3/3.
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Marks: 3

19
Marks: 2

20
Marks: 3

A narrow slit is illuminated with sodium yellow light of wavelength ) = 589 nm. If the central maximum extends to *
30.0° , how wide is the slit?

1 #m = 10°® meter.

Chocseonesmswer. 0 500 fim
o z2pmx
O sespmx
o mapmax
-]

Marks for this submission: 3/3.

As the volume of an ideal gas is increased at constant pressure the average molecular speed:

Choose one answer. stays the same x

es at high temperature, decreases at low x

decreases at mg'. temperature, in

[eNCleNeNe)

esat low x

Marks for this submission: 0/2.

At an instant when a 4.0-kg object has an acceleration equal to (5i + 3j) m/s2 , one of the two forces acting on the object
is known to be (14i + 22j) N. Determine the magnitude of the other force (in Newtons) acting on the object.

Do Not put unit.

Answer: Bt

Marks for this submission: 3/3.
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Marks: 3 Four wave functions are given below.

L. y (x, t) = 5sin(4x — 20t + 4)
1. y (x, t) = 5sin(3x - 12t + 5)
IIL. y (x, t) = 5cos(4x + 24t + 6)
IV. y (x, t) = 14cos(2x - 8t + 3)

Rank the wave functions in order of the magnitude of the wave speeds, from least to greatest.

LLIL IV x

Choose one answer.

1,1, 11
W, LI, 11 x

[eNeleNeNO)

LIV, 1,1 x

Marks for this submission: 3/3.
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Marks: 3 One piston in a hydraulic lift has an area that is twice the area of the other. When the pressure at the smaller piston is

increased by AP the pressure at the larger piston:
a) increases by AP/2

b) increases by 24P

c) increases by AP

d) increases by 4 AP

e) does not change.

Choose one answer.
Answer a) is correct x
Answer e) is correct x
Answer b is correct x

[eNeleNeNe)

Answer D) is correct x

Marks for this submission: 0/3.
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Marks: 3

2
Marks: 3

A soap bubble (n = 1.35) is floating in air. If the thickness of the bubble wall is 106 nm, what
most strongly reflected?

ble light wavelength is

a75 510 570 650
Wavelength [nm]

Choose one answer. ©  Orange x
O Vioket x
o | —
O Red x
O Buex

Marks for this submission: 3/3.

An ideal gas undergoes an isothermal process starting with a pressure of 200 kilo-Pa and a volume of 6 cm3. Which of the
following might be the pressure and volume of the final state?

Choose one answer. 300 kilo-Pa and 6 cm3 X

o
O 100kio-Paand10cm3 x
o  EE
©  800kio-Paand2cmy x
© 400 kilo-Paand4 cm3 x

Marks for this submission: 3/3.
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Marks: 3 A circus performer stretches a tightrope between two towers. He strikes one end of the rope and sends a wave along it

toward the other tower. He notes that it takes 0.8 s for the wave to travel the 20 m to the opposite tower. If one meter
of the rope has a mass of 0.38 kg, find the tension in the tightrope.

Answer: e

Marks for this submission: 3/3.
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Marks: 3 A solid has a volume of 8 cm3. When weighed on a spring scale calibrated in grams, the scale indicates 20 g. What does

the scale indicate if the object is weighed while immersed in a liquid of density 2 g/cm3?

Choose one answer.

e
~ 12 grams x

~ 16 grams x

~ 10 grams x

zero, since the object will float x

[eNeleNeNO)

Marks for this submission: 3/3.

27 A rock attached to a string swings in a vertical circle. Which free body diagram could correctly describe the force(s) on the rock when it is at the
Marks: 3 highest point?
N
r
I I1 ' I ] !
w w w T w

() (b) @) @ (e)

Choose one answer. Diagrams b) and ¢) x

Diagrams a) and b) x
Diagrams a) and d) x
Diagram €) x

[eNeleNeNO)

Marks for this submission: 0/3.
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Marks: 3

2
Marks: 2

30
Marks: 3

A block of mass my = 3.70 Kg on a frictionless inclined plane of angle § =30 degrees is connected by a cord over a small
frictionless, massless pulley to a second block of mass mp = 3.65 Kg hanging vertically.

What is the acceleration (in m/s?) of each block? Take g = 9.8 m/s2

Do Not put un

Answer: 08

Marks for this submission: 0/3.

In an adiabatic process:

the energy absorbed as heat equals the change in internal energy x

Choose one answer.

the work done by the system on its environment equals to the change in internal energy x
the energy absorbed as heat equals the work done by the system on its environment x

O0000e

the energy absorbed as heat equals the work done by the environment on the system x

Marks for this submission: 2/2.

Suppose 4.00 mol of an ideal gas undergoes a reversible isothermal expansion from volume V; to volume V;, = 5.4V; at
temperature T = 400 K. Find the entropy change of the gas.

Hint: Find the work done by the gas in the isothermal process first and then deduce AS

Answer: o050

Marks for this submission: 3/3.
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Marks: 3

32
Marks: 3

The same energy Q enters five different substances as heat.
The temperature of 3 g of substance A increases by 10 K
The temperature of 4 g of substance B increases by 4 K
The temperature of 6 g of substance C increases by 15 K
The temperature of 8 g of substance D increases by 5 K
The temperature of 10 g of substance E increases by 10 K
Which of these substances has the greatest specific heat?

() SubstanceC x
) SubstanceE x
() SubstanceD x
) SubstanceA x

Marks for this submission: 3/3.

Two harmonic waves traveling in opposite directions interfere to produce a standing wave described by y = 2 sin(4x)
cos(3t) where x is in meter and t is in second. What is the speed (in m/s) of the interfering waves?

Choose one answer. O 30msx
O 13msx
O 12ms x
O o02sms x

Marks for this submission: 3/3.
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Marks: 3 The horizontal surface on which the objects slide is frictionless. If F = 10.8 N and M = 1.0 kg, what is the magnitude of the

force exerted on the large block by the small block?

Answer: FET)

Marks for this submission: 0/3.
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34

Marks: 5 An ideal gas is to taken reversibly from state i, at temperature T3, to another states labeled I, II, III, IV and V on the p-V

diargram below. All are at the same temperature T, Rank the five processes according to the change in entropy of the
gas, least to greatest.

Choose one answer. V, IV, 1L 1,1 x

TandV tied, then IT, IIL, IV x
1, then I, TI1, 1v, and V tied x

1,11, 111, and IV, tied, then V. x

Incorrect
Marks for this submission: 0/5.

35

Marks: 3 How long (in seconds) does a 58 kW water heater take to raise the temperature of 150 L of water from 17°C to 36°C?

The specific heat of water is 4186 J/kg-K. The density of water is 1.00 g/cms.

Give you answer in number of seconds, do not put unit.

Answer:

205.69

Comect
Marks for this submission: 3/3.
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36
Marks: 4 The only force acting on a 2.0-kg body as it moves along the x-axis is given by Fy = (12 - 2.0x) N, where x is in m. The

velocity of the body at x = 2.0 m is 5.5i m/s. What is the maximum kinetic energy (in Joules) attained by the body?

36 x

Choose one answer.

300 x
433 x

[eNeleNeNO)

393 x

Marks for this submission: 4/2
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A pressurized cylindrical tank, 5.0 m in diameter, contains water that emerges from the pipe at point C, with a
Marks: 4

velocity of 50 m/s. Point A is 10 m above point B and point C is 3 m above point B. The area of the pipe at point B

is 0.07 m2, and the pipe narrows to an area of 0.04 m? at point C. Assume the water is an ideal fluid in laminar
flow. The mass flow rate in the pipe is closest to:

Choose one answer a 1800 Kg/s
b. 2000 Kg/s ¢
c 1600 Kg/s
d. 1200 Kg/s x
e 1400 Kg/s

Incorrect
Marks for this submission: 0/4.
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13
Marks: 4

Find the change in entropy (in J/K) when 5.00 moles of an ideal gas undergo a free expansion from an initial volume of 20 cm3

to a final volume of 100 cm3.

Choose one answer.

Correct
Marks for this submission: 4/4.

a 52 x
b.67 ¢
€208 x
471 x
e 191 x
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1 A light ray passes through a glass medium of refraction index n=1.50 and thickness T=3.0 cm (see Figure). The
R time needed for the light to travel the glass is (ns=nanosecond=10'9 s), (speed of light 3x1 08 mis )

Choose one answer. a.0159ns v
b.045ns x
0106 ns x
d.0.150ns x
e 030ns x

Correct
Marks for this submission: 4/4.
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Marks: 4

A 360-nm thick oil film floats on the surface of the water. The index of oil is ngj =1.50 and that of water is nyater
=1.33. The surface of the oil is illuminated from above at normal incidence with white light. The two wavelengths

of light in the range 400 nm to 800 nm that are most strongly reflected are close to (answer in nm=nanometer=10"°
m):

(1) 412 and 700 (2) 432 and 720
(3) 450 and 740 (4) 470 and 760
(5) 490 and 780

Choose one answer.

@)
b.(5)
@
@v
M x

Incorrect
Marks for this submission: 0/4.
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16

The compressibility k of an ideal gas is defined by :

where V is the volume and P is the pressure and dV/dP is the derivative. If the gas is compressed isothermally,
what is k (in atm™ at a pressure P=2.0 atm?
Choose one answer. a 15 x
b.05 v
c. 025 x
d.20 x
e 10 x
Correct
Marks for this submission: 4/4.
4 Unpolarized light is passed through three successive Polaroid filters, each with its transmission axis at 45° to the preceding fiter. What percentage of light gets through?
Marks: 4

Choose one answer. a25% x
b.50% x
c55% x
d.33% x
e 125% v
Correct

Marks for this submission: 4/4.
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18
Marks: 4 A force acts on a block as undergoes a displacement given by (boldface letters are vectors)

If the force the force does +270 J of work on the block, then the force could be which of the following ?

(1) (90N) (2) (60N) i - (10N) j
(3) (B4 i 4)(1). (2) and 3)
(5) (1) and (3) (6) none of the above answers
Choose one answer a() x

b.(6) x

@ x

4@ x

e () x

@ v
Correct

Marks for this submission: 4/4.
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19

The ends of a string are fixed such that the string is held taut (inextensible) under a tension of 150 N. The string

Harke has a length L=2.2 m and a mass m=0.21 Kg. The frequency of a standing wave with three antinodes is closest
to:
Choose one answer. a25Hz x
b.50Hz x
c.2THz v
d.125Hz x
e T5Hz x
Correct
Marks for this submission: 4/4.
& The water level in a reservoir is maintained at a constant level. What is the exit velocity in an outlet pipe 3.0 m
Marks: 4

below the water surface?

Choose one answer.

Correct
Marks for this submission: 4/4.

a64mis x
b.3.0mis X
c49mis x
d24mis x
e 77ms v
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2
Marks: 4

polarized.

A n un-polarized light ray incident at 45 ° at a boundary between two media, is partially reflected and partially
refracted. The upper medium has an index n1 and the lower one an index n2 . The reflected ray is completely

The relation between n1 and n2, that is n2 /n1 is:

Choose one answer.

Correct
Marks for this submission: 4/4.

2050 x
b.10 v
c.141 x

40707 x
e 025 x





image30.jpeg
Z One leg of a Michelson interferometer is moved slightly, such that 150 dark fringes sweep through the field .
LR Suppose the light has a wavelength 480 nm, how far was the mirror moved in the leg?
Choose one answer. a 0.0036 mm x
b.0.036 mm v
€. 0.0072mm x
d.0.072mm x

e 036mm x

£072mm x
Correct
Marks for this submission: 4/4.
23 Alength of organ pipe is closed at one end. Ifthe speed of sound is 344 m/s, what length of pipe (in em) is needed to obtain a fundamental frequency of 50 Hz?
Marks: 3
Choose one answer. a 172 x
b.28 x
688 x
a2y
86 x

Correct
Marks for this submission: 3/3
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& Block A of mass 5.0 Kg and a block X (unknown mass) are attached to a rope which passes over a frictionless

LERS pulley. A force P=80 N is applied horizontally as shown in the figure below keeping the block A in contact with the
rough vertical wall having a coefficient of friction m,=0.30. The mass X is set such that the block A moves with an
acceleration of 1.6 m/s2 . The mass of the block X is closest to ?.(g=9.8 m/s2 )

Choose one answer 2.99Kg ¢
b81Kg x
cB7Kg x
d.75Kg x
e 93Kg x
Corect

Marks for this submission: 4/4.
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= A 1.0 mol sample of a monatomic ideal gas is taken through the cycle shown in the Figure below. At point A, the
Maxks 4 pressure, volume, and temperature are P, V, and T, respectively. The efficiency of an engine operating in this
cycle is:

Choose one answer. 2013 ¢
b.067 x
€038 x
d.027 x
€031 x

Incorrect
Marks for this submission /4
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Marks: 4

Two slits separated by 0.050 mm are iluminated with light of 1= 54 nm. How many bands of bright lines are there between the central maximum and the 12-cm position, if the distance
between the double sits and the screen is 1.0 m ?

Choose one answer. alx
b1t x
c 1
dimy
e 11111 x
Correct

Marks for this submission: 4/4.
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2 An object has a weight of 60 N. If this object is submerged in water, his apparent weight becomes 20 N and if
Maks t submerged in a liquid of unknown density its apparent weight is 30 N. The density of water is 1000 kg/m? .
The density of the unknown liquid is closest to (in kg/m?):

Choose one answer. 22500 x
b.750
€500 x
d.1020 x
450 x

Correct
Marks for this submission: 4/4.
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S The potential energy of particle of mass 20 g is shown in the figure below as a function of position, U=U(x). The
Maxks particle is released from rest at x=1.0 m. The maximum speed that can be achieved by the particle is closest to:

Choose one answer. a20ms x
b 1581 mis x
0547 mis x
d.866m/s x
e 1732mis ¢

Incorrect
Marks for this submission: 0/4.
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Which of the following is a solution to the wave equation:

LLLE (1) (e*sinx )/x (2) cos(kx) sin(2t)
(3) & sin(4t) (4) e® cos (4t)
Choose one answer. a. none is a solution x
b.(1) x
c. (1) and (3) only x
d @) x
e (3) x
@ v
Correct
Marks for this submission: 4/4.
3 A Carnot engine operates between two heat reservoirs. It takes 120 J at the higher temperature and exhausts 80
Marks: 4

J at the lowest temperature. A second Carnot engine , operates between the same reservoirs, takes 480 J at the
higher temperature. How much work is done by the second engine?

Choose one answer. a 1604 ¢
b.240J x
c.400J x
d.440J x
e 40J x

Correct
Marks for this submission: 4/4.
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Two speakers are driven by the same oscillator frequency f=200 Hz. They are located vertically at a distance d=4.0 m from each
other. An observer walks straight toward the lower speaker as shown in the Figure. The speed of sound is v=330 m/s . The
distance x from the speaker at which the observer will register the first minimum is closest to :

Marks: 4

Choose one answer. 2 1095m x
b.219m x
c.186m x
d.928m ¢
e.464m x

Incorrect
Marks for this submission: 0/4.





image38.jpeg
s A stone of mass 7.0 Kg is subject to a viiiable one-dimensional force given by:
Marks: 4

The rock starts from rest at the origin (x=0).
What is the speed after the block has moved a distance of 9.0 m?. (no friction is considered).
(Your answer is in m/s and 2 figures after the point, like 20.31, no units with the answer)

Answer. 2022

Correct
Marks for this submission: 4/4.

An organ pipe open at both ends has a radius of 4.0 cm and a length of 6.0 m. What is the frequency of the third

ke harmonics assuming the speed of sound to be 344 m/s?

Choose one answer. a 86Hz v
b 172Hz x
c 264 Hz x
d 440Kz x
e 140Hz x
Correct

Marks for this submission: 4/4.





image39.jpeg
A block of mass m is moving along a horizontal frictionless surface with a speed of 5.70 m/s. If the slope is 11°

e and the coefficient of kinetic friction is between the block and the incline is m,=0.26. How large is the distance
traveled by the block along the incline?. You are advised to apply energy conservation.
Choose one answer. a3n2my
b.643m x
c324m x
d.744m x
e 186m x
Incorrect
Marks for this submission: 0/4.
:Anarks . Light of wavelength 519 nm (nm=nancnmeter=1()'9 m) passes through two slits. In the interference pattern

observed on the screen, which is located 8.1 m away, adjacent fringes are separated by 3.9 mm .
What is the separation of the two slits?. Small angle approximation is valid.
( Your answer should be in mm without inserting units and 2 digits after the point)

Answer. 1.08

Correct
Marks for this submission: 4/4.
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1

What is the angle for the third-order maximum for light of wavelength 500 nm when it passes through a
Marks: 4

diffraction grating having 8000 lines/cm ?. The number listed below are in degrees.

Choose one answer. a_ does not exist
b.236 x
€69 x
d.531 x
e 369 x

Incorrect
Marks for this submission: 0/4.
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12
Marks: 4

The fundamental frequency for a standing wave on a rope of length L=0.85 m, as shown in the Figure below, is 16 Hz. If the rope
has a linear mass density of 0.18 Kg/m. The mass M of the hanging block is closest to? (Your answer in Kg, without inserting units and 2 figures after
the point, ike 6.32 or 12.21)

L

M

Answer 1359

Correct
Marks for this submission: 4/4.
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image1.png
Marks: 3

Marks: 3

A truck moving at 36 m/s passes a police car moving at 45 m/s in the opposite direction. If the frequency of the siren
is 164 Hz relative to the police car, what is the frequency (in Hz) heard by an observer in the truck as the police
car approaches the truck?

The speed of sound in air is 343 m/s.
Do not put the unit.

Answer:

Marks for this submission: 0/3.

When the temperature of a copper penny is increased by 100 °C, its diameter increases by 0.17%. The area of one of its
faces increases by:

Crooseonesmswer. () 051% x
O oam s
O o
O o
o

Marks for this submission: 3/3.
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Marks: 3 A roller-coaster car has a mass of 500 kg when fully loaded with passengers. The car passes over a hill of radius 15.0 m,
as shown. The force of the track on the car at the top of the hill is 2149 N. What is the car speed (in m/s) at the top of

the hill? g = 9.80 m/s2.

15m
N
Answer: oo
Marks for this submission: 3/3.
4
Marks: 3 One mole of ideal gas is initially at P, = 1 atm and Vo= 25 Liters is slowly heated so that its state moves in a straight line

on a PV-diagram to a final state P = 3 atm and V = 87 L. The work done (in Kilo Joules) by the gas is:
1 atm = 105 Pa.

Give your answer in Kilo-Joules. po not put unit.

Answer: £

Marks for this submission: 3/3.
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Marks: 3 The diagram shows a U-tube having cross-sectional area A and partially filled with oil of density ©. A solid cylinder, which
fits the tube tightly but can slide without friction, is placed in the right arm. The system reaches equilibrium. The weight of
the cylinder is:

Choose one answer. ) Cannot tell, Need more information. x
O AP x
O 2P x
©  APLhg x

Marks for this submission: 0/3.
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Two slits are illuminated with green light () = 540 nm). The slits are 0.05 mm apart and the distance to the screen is 1.5
m. At what distance (in mm) from the central maximum on the screen is the average intensity 50% of the intensity of
the central maximum?

1 nm = 10" meter.

Choose one answer. O 04mm x
® 2mm x
O 1mm x
O 3mm x

Incorrect
Marks for this submission: 0/3.

A Carnot engine works between two reservoirs at temperatures of 300 K and 116 K. If the engine absorbs 100 J from the
hot reservoir, find the amount of work it does (in Joules):

Answer: GE

Comect
Marks for this submission: 3/3.
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Marks: 6

Marks: 3

The Figure below shows how the stream of water emerging from a faucet “necks down” as it falls. The indicated cross-
sectional areas are Ag = 1.20 cm? and A = 0.35 cm?2. The two levels are separated by a vertical distance 55.5 mm. What

is the volume flow (il‘l cm3/s) rate from the tap?

Tm

h

i A

Hint: Use the Continuity Equation and the free fall equation. Give your answer in (cm3/s)
and take g = 9.8 m/s2.

Answer:

Marks for this submission: 0/6.

The equation of a wave, traveling along the +x axis with an amplitude of 0.02 m, a frequency of 440 Hz, and a speed of 330 m/s is given by:

Choose one answer. ¥ = 0.02 cos (88077 x/330 - 440t] X

¥ =0.02 sin (88077 (x/330 + 1)] x
¥ = 0.02 cos [277 (x/330 + 4400)] x

[eNeNONeNe]

¥ =0.02 sin [277 (¢330 + 4400)] x





