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, Scientists have observed spectra from different galaxies.

Tick one box to complete the sentence.
[1 mark]
These observations have:

proved the ‘Big Bang’ theory to be correct.

proved the existence of electromagnetic waves.

provided evidence that the universe will expand forever.

provided more evidence to support the ‘Big Bang’ theory.

: The net result of the nuclear fusion reaction is that four hydrogen nuclei produce one
helium nucleus. There is a loss of mass of 0.7%.

The energy released during the reaction can be calculated as shown:
energy released = loss of mass x (speed of light)?
(The speed of light is 3 x 10® m/s)

Calculate the energy released when 1 g of hydrogen fuses to form helium.
[4 marks]

Energy released = J
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The table shows the lifetimes and surface temperatures of main sequence stars with

different masses.

Mass of star

Lifetime on main sequence

Surface temperature

(Sun =1) (million years) (degrees C)
0.5 200 000 4000
1 10 000 6000
3 500 11 000
15 15 30 000

What conclusions can be drawn from the data given in the table?

[2 marks]
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, The diagram, drawn below, places stars in one of four groups.

Where a star is placed on the diagram is determined by the surface temperature and
relative luminosity of the star.

A star with a relative luminosity of 1 emits the same amount of energy every second
as the Sun.
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The Sun will spend most of its life cycle as a main sequence star. This is the stable
period of the Sun’s life cycle.

Describe, using the diagram, what will happen to the temperature and luminosity of
the Sun after the stable period ends.

[3 marks]
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[0]3][2]

[0]3][3]

[0]3][4]

The Earth orbits a star called the Sun.

Stars form when enough dust and gas are pulled together in space.

What force causes the dust and gas to be pulled together?

[1 mark]
Name the process that releases energy in a main sequence star.

[1 mark]
Why is a main sequence star stable?

[1 mark]

In another part of their life cycle, stars form elements such as carbon, nitrogen and
oxygen.

Which type of star forms these elements?

[1 mark]
A supernova occurs when a large star explodes.
Complete Figure 3 to show what remains after a supernova.
[2 marks]
Figure 3
|
Supernova
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Stars can be observed using telescopes on satellites orbiting the Earth. box

Figure 4 shows the period of satellites at different distances above the Earth’s
surface.

Figure 4
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[0]3].[6] Whatdistance above the Earth’s surface is used for a satellite in a geostationary
orbit?

Give a reason for your answer.
[2 marks]

Distance = metres x 10°

Reason

10
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[0]3].[7] Aweather sateliite is placed in a low polar orbit. box

Explain why this orbit is used for a weather satellite.

[2 marks]

10
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Chemical reactions happen inside the core of the star to release energy.

Energy is released by the fusion of hydrogen nuclei to make helium nuclei.

The forces inside a main sequence star are unbalanced.

The less massive a star, the hotter the star’s core.

The temperature and density of a star are greatest at the core of the star.

Question 5 continues on the next page

L
15
A protostar is the first stage in the life cycle of a star.
A protostar is made from a cloud of dust and gas.
|I| Which force pulls together dust and gas to make a protostar?
Tick (v') one box.
[1 mark]
Air resistance
Friction
Gravity
IZ| Which two statements describe a main sequence star?
Tick (v') two boxes.
[2 marks]
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@ The star Betelgeuse has a much greater mass than the Sun. oo
Describe the similarities and the differences between the life cycle of the Sun and the
life cycle of the star Betelgeuse.
[6 marks]
9
T
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n Figure 10 shows the International Space Station (ISS) orbiting the Earth. box
Figure 10
@3‘5"9\ 1SS
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|I| What name is given to an object that orbits a planet?

Tick (v') one box.
[1 mark]

A comet

A galaxy

A satellite

A star

@ The Earth exerts a gravitational force on the ISS.

Draw an arrow on Figure 10 to show the direction of this force.
[1 mark]

IB/M/Nov19/9203/1
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E The ISS travels at a constant speed around the Earth. box
Explain how an object can be accelerating whilst travelling at a constant speed.
[3 marks]
[0]7].[4] Whenin orbit, the ISS has a kinetic energy of 1.2 x 10" J.
Calculate the magnitude of the velocity of the ISS.
mass of ISS = 4.2 x 10° kg
Give your answer to 2 significant figures.
Use the Physics Equations Sheet.
[4 marks]
Magnitude of velocity = m/s
Question 7 continues on the next page
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E Rockets do work on the ISS. box
Explain the effect the work done has on the orbit of the ISS.
[3 marks]
12
‘ |||H|2”|H4|||‘ |||‘ IB/M/Nov19/9203/1


https://www.thealevelphysicstutor.com
https://www.thealevelphysicstutor.com
https://thealevelphysicstutor.com/downloads/past-paper-questions/past-paper-questions-classification/gcse-physics/oxford-aqa-igcse/paper-1-9203-1/november-2019/november-2019-mark-scheme.pdf

Oxford AQA IGCSE - Paper 2 9203 2 - June 2018 - Question Paper - Mark Scheme thealevelphysicstutor.com

26

0]7] In 1929 Edwin Hubble made measurements from observations of light from distant
galaxies. This light showed a red shift.

0[7].[1] Whatis meant by red shift?
[1 mark]

Figure 16 shows how the velocity of distant galaxies varies with their distance from
Earth. This graph is based on Hubble’s 1929 data.

Figure 16
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@ Figure 16 includes a straight line of best fit.

Explain why Hubble could not be sure that the velocity of distant galaxies was directly
proportional to their distance from Earth.
[3 marks]
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[0]7].[3] Two years later, Hubble worked with another scientist called Milton Humason. box
Figure 17 shows their new data.

Figure 17
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The age of the universe can be estimated from the equation:

975

Age of universe = o e of ine

billion years

Calculate the age of the universe using data from Figure 17.
[3 marks]

Age of universe = billion years

Turn over »
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E Estimates of the age of the universe have continued to improve.

Suggest why.
[2 marks]

[0]7].[5] Hubble’s data led to the Big Bang theory. This is the only theory that can explain the
existence of Cosmic Microwave Background Radiation (CMBR).

Explain what is meant by CMBR.
[2 marks]
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Figure 1 shows the orbits of some objects in the solar system.
Figure 1
Sun B
A C
D

II' Which object is a comet?

Tick one box.

[1 mark]
A B C D
@ Which object is a moon?
Tick one box.
[1 mark]
A B C D
El Complete the sentences.
Use words from the box.
[2 marks]

galaxy moon planet star

The Milky Way is a

The Sun is a
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Saturn is a planet that has many moons in orbit around it. box
E What is the name of the force that causes a moon to orbit Saturn?
[1 mark]
Figure 2 shows how speed varies with distance from the centre of Saturn for Saturn’s
largest moons.
Figure 2
16 I I
X Mimas
14 \
\Encel‘ad‘us
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|
_Spfe? 10 x Dione
in km/s \\thea
8 = ~_
6 T — Jitan
4
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Distance in kilometres
El Saturn has a smaller moon called Methone which is not shown on Figure 2.
The distance between Methone and the centre of Saturn is 200 000 km.
Determine the speed of Methone.
[1 mark]
Speed = km/s
@ Determine the difference in speed between Titan and Rhea.
[2 marks]
Difference in speed = km/s 8
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Lof1][1]

Lo[1].[2]

0 2

The Sun is a main sequence star.

Which gas is the most common gas found in the Sun?

Tick (v') one box.

Carbon dioxide

Hydrogen

Nitrogen

Oxygen

Which part of the Sun has the greatest temperature?

Tick (v') one box.

The core

The outer layers

The surface

[1 mark]

[1 mark]
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Energy is released in the Sun when small nuclei join together. box

What is the name of this process?
[1 mark]
Tick (v') one box.

Nuclear decay

Nuclear fission

Nuclear fusion

Some of the energy released in the Sun when small nuclei join together is transferred
to the surface of the Earth.

Give one way in which the energy is transferred from the Sun to the Earth.
[1 mark]

Question 1 continues on the next page
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black blue

orange red

white

yellow

main sequence star

l

giant
dwarf
dwarf

[2 marks]

@ Stars much more massive than the Sun end their cycle with a large explosion.

0 4

What is the name of this explosion?

Tick (v') one box.

Black hole

Nebula

Neutron star

Supernova

[1 mark]
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n There are many different objects in the solar system.
. Draw one line from each object to its description.
[3 marks]
Object Description
A collection of gas, dust and billions of stars.
Sun A rocky object mostly found between the orbits of Jupiter and Matrs.
Asteroid An icy object whose orbital radius varies by a large amount.
Comet The largest object in the solar system.
The smallest gas planet in the solar system.
. What name is given to natural satellites of planets?
[1 mark]
. How many planets in the solar system have natural satellites?
[1 mark]
Tick (v') one box.
1
6
9
12

12
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There are many artificial satellites in orbit around the Earth. box

Figure 4 shows how the height of a satellite above the Earth’s surface affects the
orbital speed of the satellite.

Figure 4
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Height above Earth’s surface in kilometres

03 E Explain the relationship between the height of the satellite above the Earth’s surface
and the orbital speed of the satellite.
[2 marks]

Question 3 continues on the next page
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the Earth.
orbital radius = 42 000 km

circumference of a circle = 2 mr

Calculate the orbital speed of the geostationary satellite.
Use the Physics Equations Sheet.

Give your answer to 2 significant figures.

. A geostationary satellite has a circular orbit. The satellite takes 24 hours to orbit

[5 marks]

Orbital speed (2 significant figures) =

m/s
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