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Q1.           

The diagram shows a battery-powered clock on a wall. It has a minute hand and an hour hand.

(a)  Calculate the average angular velocity of the minute hand.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Angular velocity = ...........................................................

(b)  The diagram shows the position of the minute hand when the time is 1 : 44 and when the
time is 1 : 46.

Show that the work done against the force of gravity to move the minute hand from 1 : 44 to 1 :
46 is about 1 mJ.

mass of minute hand = 14 g

length of minute hand = 8.0 cm

(5)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

www.quantumvisionacademy.com

Page 2 of 53



.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(c)  The clock uses a 1.5 V cell and draws a maximum current of 8.0 μA.

After a time, the maximum power of the cell has reduced to 65% of its initial value making the
clock run slowly.

Calculate the time taken for the minute hand to move from the 1 : 44 position to the 1 : 46
position.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Time taken = ...........................................................

 

(Total for question = 10 marks)

 

 

Q2.           

Cathode ray tubes are used in oscilloscopes.

The diagram shows a simplified cathode ray tube that can be used to determine the magnitude
and polarity of a potential difference (p.d.).

www.quantumvisionacademy.com

Page 3 of 53



The cathode ray tube consists of an electron gun, a pair of deflecting plates and a fluorescent
screen.

(a)  The electron gun includes a filament. When this filament is heated, electrons are released
and are accelerated by a p.d. of 1.5 kV to form an electron beam.

(i) Name the process by which electrons are released from the heated filament.

(1)

.............................................................................................................................................

(ii)  Show that the maximum velocity of the electrons is about 2 × 107 m s−1.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  The electron beam then enters a uniform electric field between the two parallel horizontal
deflecting plates. The magnitude and direction of the deflection is determined by the p.d. V that
is applied across the plates.

The diagram shows one possible path of the electron beam as it passes between the plates.
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(i)  Show that the acceleration of an electron, of mass m and charge Q, is given by

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Calculate the magnitude of the vertical deflection y of the beam as it leaves the plates.

V = 50 V
d = 0.01 m

(5)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

y = ...........................................................

(c)  A laboratory oscilloscope with the time base turned off operates in the same way as this
simplified cathode ray tube. A student uses an oscilloscope in this way to monitor an alternating
p.d. of 53 Vrms

On the grid, draw the trace that would be seen on the screen.

(4)

.............................................................................................................................................

.............................................................................................................................................
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(Total for question = 14 marks)

 

 

Q3.           

The International Space Station (ISS) orbits the Earth with a constant speed v. The orbit is
circular and of radius r.

The diagram represents two positions, A and B, of ISS during its orbit.

Draw a labelled vector diagram, in the space below, of the velocities at the two positions that
shows the acceleration is directed towards the centre of the orbit.

(2)

 

(Total for question = 2 marks)
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Q4.           

A student carries out an experiment to investigate the force acting between two charged
objects. A lightweight negatively-charged ball is freely suspended from the ceiling by an
insulating thread. The ball is repelled by a negatively-charged sphere that is placed near it on an
insulated support.
The angle of deflection is θ and r is the distance between the centres of the ball and the sphere.

(a)  (i)  Draw a free-body force diagram for the suspended ball.

(2)

(ii)  The weight of the suspended ball is W.

Show that the force of repulsion F on the suspended ball is given by

F = W tan θ

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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(b)  (i)  The student can increase the magnitude of the force by moving the sphere towards the
suspended ball.
She takes pairs of measurements of r and θ and calculates the magnitude of the force F. She
then plots a graph of F against r.

Use readings from the graph to demonstrate that the relationship between F and r obeys an
inverse square law.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  The charge on the sphere is 100 times greater than the charge on the ball.

Calculate the charge on the ball.
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(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Charge = ...........................................................

 

(Total for question = 11 marks)

 

Q5.           

* The following extract comes from a section on forces, on a website written for children.

Criticise this extract.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

 

Q6.           

(a)  State what is meant by the de Broglie wavelength.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  An electron is accelerated from rest, in a vacuum, through a potential difference of 500 V.

(i)  Show that the final momentum of the electron is about 1 × 10−23 N s.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

(ii)  Calculate the de Broglie wavelength for this electron.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

de Broglie wavelength = ...........................................................

 

(Total for question = 7 marks)

 

Q7.           

The graph shows the variation of the gravitational field strength with distance from the centre of
the Earth. R0 is the radius of the Earth.

Describe how gravitational field strength varies with distance from the centre of the Earth

for distances between 0 and R0
for distances greater than R0

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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(Total for question = 3 marks)

 

Q8.           

Photograph 1 shows a toy known as a popper. It is a hollow hemisphere made of rubber.

Photograph 1

When the top of the popper is pushed down, it changes shape as in Photograph 2.

Photograph 2

It remains in this shape for two to three seconds. It then returns to its original shape and is
launched from the surface, rising nearly a metre.

The initial speed of the popper can be determined using only a metre rule to measure the
maximum height reached by the popper.

(i)  Describe how the maximum height measurement can be used to determine the launch
speed.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

(ii)  Comment on using the maximum height measurement as a means of determining an
accurate value for the launch speed.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

Q9.           

A physics class made a toy rocket. A drinks bottle was partially filled with water and inverted
over a valve. An air pump delivered air to the bottle until the pressure forced the bottle from the
valve and the water was ejected from the bottle at high speed.

A velocity-time graph for the bottle for the first 4 s after take-off is shown.
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Determine the height to which the rocket travelled.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Height = ...........................................................

 

(Total for question = 2 marks)

 

 

Q10.           

In 1965, Richard Feynman proposed a double slit experiment to investigate the wave properties
of electrons.

The experiment was later carried out using the arrangement shown.
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A beam of electrons was directed at a barrier with two slits.

The detector recorded the positions where electrons arrived after passing through the slits.

The following pattern was obtained. Black dots represent points where electrons were detected.
A band where electrons were not detected has been labelled X and a band where electrons were
detected has been labelled Y.

The path difference for electrons arriving at band X from the separate slits was 2.5 × 10−1 m. For
electrons arriving at band Y the path difference was 5.0 × 10−1 m.

Explain why this pattern is observed when the electron energy is 9.6 × 10−1 J.

The electrons are travelling at non-relativistic speeds.

(6)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

 

Q11.           

Tiny sensors in smartphones could be used to determine the position of the phone on the Earth's
surface by measuring the Earth's magnetic flux density.

A current I and a magnetic field of flux density B are applied to a slice of semiconductor as
shown. The slice has thickness t and depth d.

Electrons collect at the top edge of the slice and the bottom edge becomes positively charged.
As a result a potential difference known as a Hall voltage VHALL develops.

Two sensors in the smartphone were used to determine the horizontal component BH and the
vertical component BV of the Earth's magnetic flux density.
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Calculate the angle of the Earth's magnetic field to the horizontal.

BH = 19.0 μT

BV = 49.0 μT

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Angle = ...........................................................

 

(Total for question = 2 marks)

 

 

Q12.           

In an experiment to determine the charge on an electron, negatively charged oil drops are
allowed to fall between two parallel metal plates separated by a distance d.

A potential difference (p.d.) is applied across the plates. The diagram shows one oil drop
between the plates.

When the p.d. is 0 V the oil drop accelerates to terminal velocity. The p.d. is increased. It is
observed that at a particular p.d. V the oil drop stops falling and remains stationary between the
plates.

* Explain the motion of the oil drop in terms of the forces acting on it as the p.d. is increased
from 0 to V.

(6)

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 6 marks)

 

Q13.           

In an experiment to determine the charge on an electron, negatively charged oil drops are
allowed to fall between two parallel metal plates separated by a distance d.

A potential difference (p.d.) is applied across the plates. The diagram shows one oil drop
between the plates.

When the p.d. is 0 V the oil drop accelerates to terminal velocity. The p.d. is increased. It is
observed that at a particular p.d. V the oil drop stops falling and remains stationary between the
plates.

(a)  The oil drop has a mass m. Show that the charge q on the oil drop is given by
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(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  Explain what would happen to the oil drop if the p.d. is increased further.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 4 marks)

 

Q14.           

A uniform paving slab is to be used as a garden step.

The paving slab has a weight of 310 N and a length of 90 cm and will be supported at two points,
P and Q, as shown. The distance between P and Q will be 75 cm.

This might be unsafe because a person who places all their weight at the end of the slab might
tip the slab.

A person of mass 70 kg stands at the end of the slab.

Deduce whether the slab will tip.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 4 marks)

 

 

Q15.           

An electric kettle is used to heat water from room temperature to boiling point.

(a)  (i)  Calculate the electrical power used by the kettle.

potential difference = 230 V

current = 12.5 A

(2)

.............................................................................................................................................

.............................................................................................................................................

Electrical power = ...........................................................

(ii)  The kettle is switched on for 140 s.

Calculate the total energy supplied to the kettle.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Total energy supplied = ...........................................................

(iii)  The amount of thermal energy transferred to the water is calculated to be 351 000 J.

Calculate the efficiency of the kettle at heating the water.

(2)

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

Efficiency = ...........................................................

(b)  A student suggests that the useful energy required is thermal and the kettle only produces
thermal energy, so it should be 100 % efficient.

Discuss this suggestion.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)

 

Q16.           

Beam engines contributed to powering the Industrial Revolution in Britain in the 18th century. A
beam engine consisted of a beam which could rock to and fro around a well-oiled pivot. Attached
to the beam there are two rods, one connected to a piston in a steam cylinder and the other
connected to a pump.

The diagram below shows a simplified arrangement of a beam engine.
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The engine, which ran continuously, could lift a mass of 2500 kg of water through 12 m each
minute.
The engine used 1250 kg of coal a day. 1 kg of coal can release 22.3 MJ of energy.
The beam engine was said to have an efficiency of 10 %.

Deduce whether this claim for efficiency was correct.

(5)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 5 marks)
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Q17.           

The world solar challenge is set every two years, in Australia. The challenge is to complete a
three thousand kilometre route with a vehicle powered only by the Sun.

Vehicles have their surfaces fitted with solar panels, as shown in the photograph.

Solar power alone would not be suitable for a family car because it is not sunny all the time.

Give two further reasons why solar power alone would not be suitable.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q18.           

The following extract is taken from a quote by Rutherford, speaking about the scattering of alpha
particles by a thin gold foil.
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(a)  Rutherford compared the scattering of alpha particle through large angles to firing "a
15-inch shell at a piece of tissue paper and it came back and hit you."

Explain, with reference to the properties of the alpha particle, why a relatively large force is
needed to deflect alpha particles through a large angle.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  Before the alpha particle scattering experiment, scientists believed that the mass and
charge of an atom were uniformly distributed throughout the atom in a radius of about 1.4 ×
10−10 m. Following the scattering experiments, a model of the atom was developed in which
there was a concentrated centre of charge called the nucleus.

Assess the validity of this model of the atom given that the magnitude of the force required to
scatter these alpha particles by a large angle is about 2.0 N. You should include a calculation in
your answer.

proton number of gold = 79

(5)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

 

www.quantumvisionacademy.com

Page 24 of 53



Q19.           

A length of string is threaded through a drinking straw. The string is fixed at one end and held at
the other so that it is at 30° to the horizontal. A balloon is inflated and attached to the straw.
When the balloon is released, the air escapes from the balloon and the balloon and straw start to
move up the string.

With reference to Newton's laws of motion, explain why the balloon starts to move.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

 

Q20.           

An object of mass m is moved from point A on the ground, to point B on a bench of height h as
shown in the diagram.

Which of the following is a correct expression for the work done on the object?

(1)
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(Total for question = 1 mark)

 

 

Q21.           

A student investigated the terminal velocity of steel spheres falling through oil.

The student obtained the following results.

radius of steel sphere = 1.50 mm
volume of steel sphere = 1.41 × 10−8 m3

mass of steel sphere = 1.10 × 10−4 kg
maximum speed of sphere = 0.849 m s−1

The student had the following table.

Identify which type of oil the student used.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 4 marks)

 

 

Q22.           

The photograph shows a model racing car set. The curved parts of the track are semicircular.
The car makes electrical contact with the track using metal brushes underneath the car.

The following measurements are made for a car starting at rest on a straight piece of track.

distance travelled = 1.2 m

time taken = 0.77 s

(i)  Show that the final velocity of the car is about 3 m s−1.

Assume the acceleration is constant.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  The final velocity calculated in (i) is the maximum velocity before the car slips off the track.

Calculate the maximum horizontal force between the curved part of the track and the car.
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mass of car = 0.050 kg

radius of curved part of track = 0.042 m

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Maximum horizontal force = ...........................................................

 

(Total for question = 4 marks)

 

 

Q23.           

The force between two identical point charges, X and Y, is F.

Charge X is doubled; charge Y remains the same.

Which row of the table gives the force on each charge?

 

(Total for question = 1 mark)

 

 

Q24.           

Beam engines contributed to powering the Industrial Revolution in Britain in the 18th century. A
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beam engine consisted of a beam which could rock to and fro around a well-oiled pivot. Attached
to the beam there are two rods, one connected to a piston in a steam cylinder and the other
connected to a pump.

The diagram below shows a simplified arrangement of a beam engine.

The beam has a constant thickness and a mass of 3.05 × 104 kg. The length of the beam is 11.0
m. The pivot P is positioned 6.0 m from the steam cylinder end of the beam.

In its resting position the steam cylinder rod is supported by the base of the steam cylinder with
the beam at an angle of 20° to the horizontal.

The steam cylinder rod exerts a force T on the beam. The force exerted on the beam by the
pump rod can be neglected.

Calculate the force T.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

T = ...........................................................

 

(Total for question = 4 marks)

 

 

Q25.           

Scientists have been studying a type of jumping spider that can jump up to six times its body
length.

The scientists photographed a spider at 0.02 s intervals, during a jump. The picture is taken from
the photograph and is shown actual size.

(i)  Deduce whether the images show that the motion in the x-direction is independent of the
motion in the y-direction. You should take measurements using the cross marking the centre of
gravity of the spider.

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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(ii)  Show that the initial velocity of the spider at the start of the jump is about 1 m s−1. You
should take measurements using the cross marking the centre of gravity of the spider.

(5)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii)  The spider achieves this jump by extending its two back legs by 3.0 mm.

Calculate the average force the spider exerts in each leg to achieve the jump.

mass of spider = 150 mg

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Average force = ...........................................................

 

(Total for question = 12 marks)

 

 

Q26.           

A simple model of the hydrogen atom consists of an electron moving in a circular path around a
proton.
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(i)  In this simple model it is the electrostatic force, rather than the gravitational force, that is
responsible for keeping the electron in a circular path.

By means of calculations justify this statement.

radius r of the hydrogen atom = 5.3 × 10−11 m

(4)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Ignoring the gravitational force, calculate the velocity of the electron in this simple model of
the hydrogen atom.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Velocity = ...........................................................

 

(Total for question = 7 marks)

 

Q27.           

A space rocket lifts off vertically.
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The rocket lifts off because

   A    the exhaust gases exert a force on the ground.

   B    the exhaust gases exert a force on the rocket.

   C    the ground exerts a force on the rocket.

   D    the rocket exerts a force on the ground.

 

(Total for question = 1 mark)

 

 

Q28.           

A mass is attached to a light thread which is fixed at X.
The mass is moving at constant speed in a horizontal circle, centre O.

Which of the following is a correct free-body force diagram for this mass?

(1)
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   A   

   B   

   C   

   D   

 

(Total for question = 1 mark)

 

 

Q29.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

A trapdoor is fixed to a vertical wall with a hinge. A wire is attached to the other end of the
trapdoor and inclined at an angle of 60°, as shown. The wire holds the trapdoor horizontal.

Which of the following shows the free-body force diagram for the trapdoor?
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   A   

   B   

   C   

   D   

 

(Total for question = 1 mark)

 

 

Q30.           

The International Space Station (ISS) is in a low Earth orbit. Astronauts in ISS have an apparent
weight of zero. In order to determine their mass, the astronauts must secure themselves to a
platform which is set into oscillation and moves with simple harmonic motion.

Describe how, using a stopwatch and a ruler, the following quantities could be determined for
the oscillating platform:

(i)  the frequency of oscillation

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  the maximum speed of the platform.

(2)

www.quantumvisionacademy.com

Page 35 of 53



.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 4 marks)

 

Mark Scheme
 

Q1.           

www.quantumvisionacademy.com

Page 36 of 53



 

 

Q2.           

www.quantumvisionacademy.com

Page 37 of 53



 

 

Q3.           

 

 

www.quantumvisionacademy.com

Page 38 of 53



Q4.          

 

Q5.           

www.quantumvisionacademy.com

Page 39 of 53



 

 

Q6.          

www.quantumvisionacademy.com

Page 40 of 53



 

Q7.           

 

Q8.           

www.quantumvisionacademy.com

Page 41 of 53



 

Q9.           

 

 

Q10.           

 

www.quantumvisionacademy.com

Page 42 of 53



 

Q11.           

 

 

Q12.           

www.quantumvisionacademy.com

Page 43 of 53



 

Q13.           

www.quantumvisionacademy.com

Page 44 of 53



 

Q14.           

 

 

Q15.           

www.quantumvisionacademy.com

Page 45 of 53



 

Q16.           

 

 

www.quantumvisionacademy.com

Page 46 of 53



Q17.           

 

 

Q18.           

www.quantumvisionacademy.com

Page 47 of 53



 

 

Q19.           

 

 

www.quantumvisionacademy.com

Page 48 of 53



Q20.           

 

 

Q21.           

 

 

Q22.           

www.quantumvisionacademy.com

Page 49 of 53



 

 

Q23.           

 

 

Q24.           

 

www.quantumvisionacademy.com

Page 50 of 53



 

Q25.           

 

 

Q26.           

www.quantumvisionacademy.com

Page 51 of 53



 

Q27.           

 

 

Q28.           

 

www.quantumvisionacademy.com

Page 52 of 53



 

Q29.           

 

 

Q30.           

 

Powered by TCPDF (www.tcpdf.org)

www.quantumvisionacademy.com

Page 53 of 53

http://www.tcpdf.org

