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SUPREME EDUCATION COUNCIL

Sample of Questions
Grade 12 — Advanced Physics

PART ONE: Multiple Choice
Write the letter of your choice to answer the guestion

1-An object moves in a circle counterclockwise with constant speed. Which figure shows the
correct velocity and force vectors?
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2-A girl stands on the rim of a merry-go-round completes 5 rotations in 72 s. If the linear speed
of the child is 1 ms™ .What is the radius of the merry-go-round?

a.0.32m

b.2.29m

c.14.46m

d. 360 m

3-Which following figure represents the gravitational field lines near an object?
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4- Two small masses that are 10.0 cm apart attract each other with a force of 10.0 N. What is the
gravitational force of attraction between them when they are 5cm away?
a.25N
b.5.0N
c.25.0N
d. 400N

5- What is the time period of geostationary satellite that orbits the earth traveling at 4000 ms™?
a.24s

b. 1440 s

c. 4000 s

d. 86400 s

6- Two identical satellites orbit the earth in stable orbits. One satellite orbits with a potential
energy Ep at a distance r from the center of the earth. The second satellite travels with potential
energy that is less than Ep. At what distance from the center of the earth does the second satellite
orbit?

a. At a distance that is less than r

b. Ata distance equal to r

c Atadistance greater than r

d. At a distance equal to 2r

7- In the figure a simple pendulum swings (Simple Harmonic Motion - SHM) if the time needed
for the mass to swing from C to B is 0.05 S. What is its frequency?

a. 0.2 Hz
b. 20 Hz
c. 5Hz
d. 10 Hz
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8- The displacement of an object during simple harmonic motion (SHM) is given by the equation
X=4 cos 3n t .What is the time period of oscillation?

a. 0.66s

b.15s

c.3s

d. 6s
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9- The diagram shows (Velocity — time) Graph for oscillating particle in Simple harmonic
motion (SHM), what is the status of the object at (t3)?

a. The particle at maximum displacement. vim/s)

b. The acceleration is maximum.

c. The particle at equilibrium position. ( //"\\

d. The kinetic energy equal the potential energy 0 t(s)

1 t2 €3 T\

10- Which of the following is a method to reduce resonance?
a. by adjusting the frequencies so that they are equal

b. by increasing the supply of energy

c..by decreasing the amount of damping.

d. by increasing the amount of damping.

11- In 1940, The Tacoma Narrows Bridge was collapsed. What was the reason for that?
a. The weight of the bridge.

b. Weak cables on the bridge.

c. The length of the bridge.

d. Resonance driven by the wind.

12- Which of the following resonance represent the case that resonance should be avoided?
a. Microwave

b. Magnetic Resonance Imaging (MRI)

c. Earth quack zone

d. Tuning radio wave

13- In an experiment for the determination of Young’s modulus of the material of a wire, the
length of the wire and the mass suspended are doubled. What would happen for Young’s
modulus?

a. becomes four times.

b. becomes double.

Cc. becomes sixteen times

d. remains unchanged.

14- A mass is hung from identical wires made of brass, copper, and steel. Which wire will be
stiffer?

a. brass (100 x 10° Pa)

b. copper (130 x 10° Pa)

c. steel (200 x 10° Pa)

d. all the same

|[Page3



15- Figure 1 shows a wire loop that has a soap film across it which is supporting a loop of thread.
When the film inside the loop of thread is punctured, the loop takes up a circular shape as in

figure 2. Which phenomena explain what happened?
a. Capillarity

\
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b. Surface tension
c. Tensile stress
d. Pressure difference. —

16- What cause the pressure exerted by the molecules of a gas?
a. Molecules losing their Ex.

b. Hitting to the wall.

c. Change of momentum.

d. Molecules gaining Ex.

17- An ideal gas is sealed in a container at constant volume. If the temperature T is increased to

4T, what would be happened for the pressure?

a. Unchanged

b. Increased to 4P

c. Decreased by 4P

d. Unable to be determined without more information

18- In the diagram shown below a pair of flat, wide metal plates. They are parallel and connected
to a constant 2000 V supply. What would be the electric field between the plates?

5mm D. 2000 V
™ </

a. E=zero.

b. E= 400 NC*

¢. E= 10000 NC*
d. E= 400000NC™

19- An electrostatic force of magnitude F exists between two metal spheres having identical
charge g. The distance between their centers is r. Which combination of changes would produce

NO change in the electrostatic force between the spheres?
a. Doubling g on one sphere while doubling r

b. Doubling q on both spheres while doubling r

c. Doubling g on one sphere while halving r

d. Doubling g on both spheres while halving r

Fioure 1

oure
Figure 2
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20- Two point charges values -2 x 10°C and +2x 10°C are 0.1m apart, what is the electric

potential at midpoint between them? (k=9 x 10° N m®C?)

Zero

. 3.5 x 10*Jkg™*

-3.5 x 10**Jkg™*

7.0 x 10%Jkg™

2 s

21-Which of the following statement is NOT true?

a. Gravitational force is always attractive

b. Electric force can be attractive or repulsive.

c. Gravitational force is proportional to the size of mass.

d. Electric field is proportional to the separation of the charges.

22- The figure shows the process of charging a Capacitor, What will happen to the capacitance if
you put dielectrics materials (Polythene) instead of air?
a. Decreases.

b. Increases.

c. Remain the same.

d. Unrelated.

23- Which of the following combinations of capacitors would have
an effective (equivalent) capacitance of 24 mF?

a. 6 mF, 8 mF, and 10 mF in series

b. 6 mF, 8 mF, and 10 mF in parallel

c. 40 mF and 60 mF in series

d. 40 mF and 60 mF in parallel
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24- The shown graph represents the relation between the charge (Q) of the capacitor on x-axis in
"uC" and the potential difference between its two plates in "volts" on y-axis. What is the energy
stored in this capacitor at 20 volts?

V-Q graph
V (volt) 50
40
30
20
10
0

Q@)

a. 4x10°J
b. 2x107°J
c. 2x10°J
d. 4x107°)

25- The diagram below represents the bright-line spectra of four elements, A, B, C, and D, and
the spectrum of an unknown gaseous sample.

Unkrmowwn
sample

Elameaent A

Element B

Elameaent C

Element D

Based on comparisons of these spectra, which two elements are found in the unknown sample?
a. Aand B
b. Band C
c. Aand D
d. Cand D

26- When a photon has twice the energy of the threshold frequency, what is its effect on a
reactive metal?

a. It adds two electrons.

b. It has sufficient energy just to release two photoelectrons.

c. It ejects two photoelectrons each of energy equivalent to the threshold frequency.

d. It ejects a single photoelectron with quite a lot of kinetic energy (equivalent to the threshold
frequency).
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27- When an electron drops from n = 4 to n= 1, which is the correct statement about photons?

a. One photon is absorbed.

b. One photon is emitted.

c. Three photons are absorbed.

d. Three photons are emitted.

Viewing
microscope

28- Why did Millikan ionize the air in his experiment by using x ray? N
b. To make the oil drops neutral. st 1 ‘ T
d. To change the velocity of the oil drops. ;-va».\/ B
&) N
s N
b g -

. A Atomizer
a. To observe the oil drops clearly. @
c. To add or remove electrons from the oil drops. (onizing radition)
charged plates

29- As a particle slows down, what happens to its de Broglie wavelength?
a. Goes to zero

b. Increases

c. Decreases

d. Remains constant

30- There are two nuclei X and Y [Binding Energy of X = a and Binding Energy of Y = 2a. Also
Binding Energy per nucleon for X = 2b and Binding Energy per nucleon for Y is b. Then which
one of the following is true?

a. X is always more stable than Y

b. Y is always more stable than X

c. X is more stable than Y if mass number of X is greater than that of Y

d. Y is more stable than X if mass number of Y is greater than that of X
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PART TWO
Answer the following questions:

1- What is the source of the centripetal force for each diagram below?
I. An electron moving around a nucleus ii. A car on a banked track

nucleus

YA

2l
 oietl
- to centre
——
of circle

=N - -

2- A 200 kg car is moving in a horizontal circle with a 20m radius and a tangential speed of
10m/s. Find:

a) Angular frequency o.

b) The centripetal acceleration.

3- How far above the Earth' surface is (g) half of its value at the surface? (SHOW THE STEPS )
Use the following data (G = 6.67 x 10" N.m’kg™ , Earth's mass= 5.98 x 10** kg )

4- Two spheres, each having a mass of 20 kg are positioned so that their centers are 8 m apart.
If the mass of one of the spheres described were doubled, how far apart would the spheres have
to be to maintain the same gravitational force between them?

5- A geostationary satellite of mass 19500 kg must orbit the Earth along a path of radius
4.23 x 10" m.( Earth’s mass = 6 x 10?* kg, G = 6.67 x 10X N m?/kg?).
Calculate the gravitational potential energy of the satellite.

6- The diagram shows orbits around a planet of mass 6x10%* Kg. Find change in Potential energy
in moving a 3000Kg spaceship from (a) to (b).
(G =6.67 x 10 N m?/kg?).

e D e e s g

I i

o7 49.9x10°m

—— \
2N ~3x10° m*b

7
/ =
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7- The graph shows the motion of a bungee jumper at the end of a jump.
Calculate the angular frequency of the jumper?

Displacement/m &

<0 -

l:l T = T
2 ':'.. B 1 Time/S

8- A mass on a spring performs Simple Harmonic Motion SHM with amplitude 6 cm and period
1.5's. What is the minimum time required for the mass to have a displacement of 4cm.

9- The figure below gives the variation of the total energy, kinetic energy and potential energy
with respect to the time in Simple Harmonic Motion.
What’s the magnitude of:

1- Kinetic energy (Ey) at point D.

2- Total energy (E) at point B.

3- Potential energy (Ep) at point C.

4- Kinetic energy (Ex) at point E.

E(D

11- Resonance is the fact that there is an amplitude peak at driving frequencies close to the
natural frequency of the system. Write two useful (desirable) for resonance.
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12- The graph shows the effect of different levels of damping on the resonance peak.
Study the graph and write two results when the damping

increases. amplitude
A

i \=— no damping

light damping

/va damping

dri'ving
frequency

13- A telephone wire 125m long and 10 m in radius is stretched to a length of 125.25 m when a
force of 800 N is applied. Find:

a) The stress in the wire.

b) The strain in the wire.

c) The young's modulus for the material of the wire.

14- The next diagram represents the stress verses the strain graph of a substance. Study the graph
well, and then answer the flowing:

Stress

b .

Strain

a

a. What (ab) region is called?

b. In the (ab) region the ratio of stress/strain which equals to the slope of the linear portion
of the graph will be a constant. What this constant is known?

c. After enough force has been applied, the substance enters the (bc) region where the force
and the deformation are not linear proportional. What (bc) region is called?

d. What does point b represent?
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15- In the Figure shown the capillary tube is placed in a container of water.
1-Why does the water surface curve upward against the glass?
2- Explain the changes that will happen if water is replaced by
mercury?

16- A sample of helium gas at 25°C is compressed from 200 cm?® to 0.240 cm?. Its pressure is
now 3.00 cm Hg. What was the original pressure of the helium?

17- What mass of oxygen is in (4x10°° m®) at ( 20 °C) if the absolute pressure
(2% 10° pa), The molecular mass of oxygen gas is (0.032 kg/mol),and(R= 8314 J/(mol k ).

18- A force of 7.60 x 10° N acts on a charge of 1.60 x 10 C in a uniform field over a distance of
0.0440 m. What is the potential difference of this system?

19- The drawing below shows the charges on three objects and the distances between them.
Calculate the net charge acting on charge B.(k=9 x 10 ° N m? C?)

-4.2 w 10°F C

®

0.060 m

@——D.HD m—@

B4 x 10°5C 21 %1074 C
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20 - A particle of charge Q; =+6pC is located on the X axis at the point x; =5.1 cm. A second

particle of charge Q, =-5uC is placed on the X axis at x, = -3.4 cm.
What is the absolute electric potential at the origin x =0?
(€0=8.854 x10™? C?/N.m?)

21- Write two similarities between electrical and gravitational fields.
1-

2-

22- Write two ways to increase the capacitance of parallel plates capacitor.

a)
b)

23- What is the combined(equivalent) capacitance of each of examples shown below?

a)
2.5 uF 10 pF
|| ||
A .
b)
100 pF
200 pF
| / \
1|
100 uF

24-A capacitors stores a charge of 60 uC when charged from a 12 V supply. How much energy

does it store?

25- If white light is emitted by earth’s surface and observed by someone in space , which type

of spectrum would be observed by this person ?Explain your answer
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26- Light of wavelength 4.2x10"m falls on a metal which has a work function of 2-3 eV.
a) Calculate the energy of the corresponding photon in eV.
b) Will there be emission of electrons? Explain your answer.
(h=6-6x10%Js.C =3x10*1lev= 1.6 x 1 %)

27- For a hydrogen atom in the n = 3 Bohr orbital (h = 6:6 x 10 Js) , Calculate:
a) The angular momentum "L" for the electron in the third orbit.
b) The angular momentum "L" for the electron in the first orbit.

28- The diagram below shows Thomson’s experiment to measure the charge to mass ratio of an
electron g/m.

Deflection plates

a) What are the uses of the electric field between A and B?

b) If the electric field between the deflection plates

E = 3.0 x 10°N/C and the perpendicular magnetic field B= 6.0 x 10? T, what’s the speed of
electrons reaching point D?

29- Calculate the De-Broglie wavelength of an electron of energy 400eV.
Remember (g=1.6 x 1*°C, m=9.11x 10° kg, 1eV =1.6 x10™°J, h = 6:6 x 10°** Js)

30- Calculate the energy released from the equation for the nuclear fission of 23952 U
235 | 141 02 ,
toon —> + + 30 +E
ooV t o sB8 13Kt 3n

Using the data listed below, calculate the energy released in MeV.
1 u=931.49 MeV, Mass of neutron=1.0087u, mass of Ba =140.913%u ,
Mass of Kr =91.8973u , mass of U = 235.0439 u
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