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EQUATIONS

You may find the following equations useful.

energy transferred = current X voltage x time

pressure X volume = constant

1

frequency = time period
work done

power = ——————
time taken

energy transferred

ower =
P time taken

27w X orbital radius

orbital speed =
! P time period

jpressure
= constant

temperature

change in momentum
force =

time taken
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Where necessary, assume the acceleration of free fall, g = 10 m/s2
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Answer ALL questions.
A student investigates ice, water and steam.
She heats up a sample of ice.
When it has all melted, she carries on heating until the water has all boiled to steam.
(@) Complete the diagram to show how the particles are arranged in ice, water and steam.

One particle in each box has been drawn for you.

o O O

ice water steam

(b) Complete the table by describing how the particles move in ice, water and steam.

Substance How the particles move

ice
water

steam

(Total for Question 1 = 7 marks)
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2 When a plastic rod is rubbed with a cloth, the rod gains charge.

(@) How could you show that the plastic rod gains charge?
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(c) There are two types of charge.
Describe how you could demonstrate this using different insulating rods and a cloth.

In your answer, you should name any other equipment you would use.

(Total for Question 2 = 6 marks)
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3 Some quantities are vectors, others are scalars.

(@) Complete the table ticking the boxes to show which quantities are vectors and
which are scalars.

One has been done for you.

Quantity Vector Scalar
distance

force

momentum v

speed

velocity

(b) A car travels at 20 m/s.
The mass of the car is 1500 kg.

(i) State the equation linking momentum, mass and velocity.

(ii) Calculate the momentum of the car.

MOMENTUM = .
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(c) Inacrash test, a car runs into a wall and stops.
(Author: Brady Holt, 2010)
The momentum of the car before the crash is 22500 kg m/s.
The car stops in 0.14 s.
(i) Calculate the average force on the car during the crash.
(2)
average force = ... N
(i) Use ideas about momentum to explain how seat belts can reduce injuries to
passengers during a crash.
(3)
(Total for Question 3 = 10 marks)
J
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4 Use the following information to help you answer the questions.

The gold foil experiment
Scientists used to think that electrons were spread out through a positively charged atom.
They called this the ‘plum pudding’ model.

To test this idea, scientists aimed alpha particles at thin gold foil. They expected the alpha
particles to pass straight through.

The results showed that almost all the alpha particles did pass straight through, but a few did not.
About 1 in every 8000 was deflected away at a very large angle.

It was these ‘anomalous’ results that led to a new understanding of the atom.

(@) What was the prediction in this experiment?
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() Explain how these anomalous results led to the idea of a positive charge at the
centre of an atom.

(Total for Question 4 = 7 marks)
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5 Asignal generator produces sounds from a loudspeaker.

(@) (i) Which property of the sound wave should be increased in order to make the
sound louder?

amplitude

frequency

A
B
C speed
D

O 0O o o

wavelength

(ii) Which property of the sound wave should be increased in order to make a
higher pitched sound?

amplitude
frequency

A
B
C speed
D

O 0O o o

wavelength

(b) Sound waves travel as longitudinal waves.
Other waves are transverse.

(i) Give an example of a transverse wave.

(Total for Question 5 = 5 marks)
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A student investigates refraction using a glass block.
She wants to find the refractive index of the glass.

She sends rays of light into the block at different angles and measures the angle of incidence
and the angle of refraction.

r
glass block
The table shows her results.

Angle of incidence,i = Angle of refraction, r sini sinr
0° 0° 0.00 0.00
15° 10° 0.26 0.17

25° 16° 0.42

35° 22° 0.57
45° 28° 0.71 0.47

(@) (i) Complete the table by calculating the missing values of sin r.

12

P 4 2 8 7 5 A 01 2 2 0



\
(i) Draw a graph of sin i (y-axis) against sin r (x-axis).
(5)
(i) Use your graph to find the refractive index of the glass.
(2)
refractive index = ...
J
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(b) Suggest two reasons why using a graph to find the refractive index is a better method
than simply calculating it using a pair of angles from the table.

(Total for Question 6 = 10 marks)
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7 The diagram shows a transformer that is 100% efficient.

primary coil )
1200 turns secondary coil

— o to load

alternating l
supply, 7l

v

output voltage
110V

v

AN 0N nonoq

2A, 230V
° to load
iron core
(@) (i) State the equation linking input power and output power for the transformer.
(i) Calculate the output current of the transformer.
output current = ... A

(b) (i) State the equation linking input voltage, output voltage and turns ratio for the
transformer.

(i) Calculate the number of turns on the secondary coil of the transformer.

numberofturns= ...

16

P 4 2 8 7 5 A 01 6 2 0



(c) Explain how a transformer works.
In your answer, you should include the reasons for using
e two coils
e aniron core

e an alternating supply

(Total for Question 7 = 11 marks)
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8 An energy company plans to build a new power station.

The company must decide between two renewable energy projects, a geothermal power station
or a solar power station.

Geothermal power station Solar power station

(Author: Gretar ivarsson, geologist at Nesjavellir, 2006) (Author: Torresol Energy, 2011)

Explain how the location and the climate might affect the type of power station that
the company chooses.

(4)
O QA O e
CliMM A oo e
(Total for Question 8 = 4 marks)
TOTAL FOR PAPER = 60 MARKS
\_
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