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Q1.           

The table shows some data about the Earth's orbit of the Sun.

Use the following equation to calculate the orbital speed, v, of the Earth.

(3)

v = ........................................................... m/s

 

(Total for question = 3 marks)

 

 

Q2.           

The Sun has a mass of 2.0 × 1030 kg.
A white dwarf has a mass of 3.4 × 1029 kg.

Calculate the value of

(2)

value = ...........................................................

 

(Total for question = 2 marks)

 

 

Q3.           

The Asteroid Belt is part of our Solar System.

Vesta is an asteroid in the Asteroid Belt.
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Vesta has an orbital speed of 1.9 × 104 m/s.

Vesta travels a distance of 2.2 × 1012 m when it orbits the Sun once.

Calculate the time taken for Vesta to orbit the Sun once.

(2)

time = ........................................................... s

 

(Total for question = 2 marks)

 

 

Q4.           

A long time ago scientists thought that the Universe never changed.

Now there is evidence to show that stars progress through various stages and that the Universe
is expanding.

(a)   Our Sun is in its main sequence stage.

(i) Complete the sentence by putting a cross ( ) in the box next to your answer.

A star of much greater mass than the Sun will eventually become

(1)

  A   a black hole

  B   a protostar

  C   a red dwarf

  D   a white dwarf

(ii) Describe how the Sun reached its main sequence stage.

(3)

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

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

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

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

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

(iii) Scientists can estimate the age of a star. They want to find the age of the oldest star.

Suggest why knowing the age of the oldest star is not enough to tell scientists the age of the
Universe.

(2)

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

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

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

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

*(b) Edwin Hubble discovered that the Universe was expanding.
He did this by using observations of red-shift.
Explain what red-shift is and how it provides evidence that the Universe is expanding.

(6)

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

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

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

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

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

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

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

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

(Total for Question = 12 marks)

 

Q5.           

Some questions must be answered with a cross in a box ( ). If you change your mind
about an answer, put a line through the box ( ) and then mark your new answer with

a cross ( ).

The Big Bang and Steady State are two theories of the origin of the Universe.

Red shift and cosmic microwave background (CMB) radiation have been discovered by observing
the Universe.

Which line of the table links the evidence to the theory it supports?
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(1)

 

(Total for question = 1 mark)

 

 

Q6.           

The Big Bang theory and the Steady State theory are two theories about the origin of the
universe.

The discovery of CMB led scientists to accept only one of the theories.

Explain why red shift supports both theories but CMB supports only one of them.

(3)

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

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

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

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

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

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

 

(Total for question = 3 marks)
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Q7.           

The Big Bang theory is one theory for the origin of the Universe.

The Big Bang theory suggests:

   the Universe had a beginning
   the Universe is still expanding.

The Steady State theory is also a theory about the origin of the Universe.

Give one similarity and one difference when comparing the Big Bang theory with the Steady
State theory.

(2)

similarity

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

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

difference

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

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

 

(Total for question = 2 marks)

 

 

Q8.           

Describe the significance of microwave radiation in the development of a theory of the origin of
the universe.

(2)

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

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

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

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

 

(Total for question = 2 marks)
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Q9.           

Stars may originate as a nebula.

(i)  Describe the process that then occurs to produce the conditions necessary for nuclear fusion
in a new star.

(3)

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

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

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

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

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

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

(ii)  The energy, E, released in nuclear fusion is equivalent to loss in mass, m, according to the
equation.

E = mc2

where c is the velocity of light.

c = 3.00 × 108 m/s

In 1 second, the energy radiated by the Sun is 3.86 × 1026 J.

Calculate the loss in mass of the Sun in 1 second.

(2)

loss in mass = ........................................................... kg

 

(Total for question = 5 marks)

 

 

Q10.           

The Sun reaches its highest point in the sky on Midsummer's day.
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Describe how you could use this fact to measure the time it takes for the Earth to orbit the Sun
once.

(2)

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

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

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

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

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

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

 

(Total for question = 2 marks)

 

 

Q11.           

A scientist records the sounds made by a dolphin as it swims towards him.

The dolphin stops swimming but continues to emit the sounds.

Describe what happens to the frequency and wavelength of the sounds when the dolphin stops
swimming.

(2)

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

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

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

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

 

(Total for question = 2 marks)

 

 

Q12.           
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(i)  A star with a mass very much larger than the Sun

(1)

   A    has a longer main sequence than the Sun and ends as a white dwarf

   B    has a longer main sequence than the Sun and ends as a black hole

   C    has a shorter main sequence than the Sun and ends as a white dwarf

   D    has a shorter main sequence than the Sun and ends as a black hole

(ii)  Which row has two correct statements about black holes?

(1)

 

(Total for question = 2 marks)

 

 

Q13.           

Figure 4 is a diagram giving some information about main sequence stars.
Luminosity is a measure of how bright something is.
An increase in luminosity means an increase in brightness.
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(i)  Estimate the temperature of the Sun.

(1)

temperature of the Sun = ........................................................... K

(ii)  State how the brightness of a main sequence star changes with its temperature.

(1)

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

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

(iii)  State how the brightness of a main sequence star changes with its mass.

(1)

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

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

 

(Total for question = 3 marks)
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Q14.           

The Big Bang theory is one theory for the origin of the Universe.

The Big Bang theory suggests:

   the Universe had a beginning
   the Universe is still expanding.

Observations of the expanding Universe have shown that the further away a galaxy is from the
Earth, the faster the galaxy is moving away from the Earth.

Figure 4 shows how the velocity of galaxies is related to their distance from the Earth.

Mpc is a unit of distance used for large distances in space.

(i)  Use Figure 4 to estimate the velocity of a galaxy that is 15 Mpc away from the Earth.

(1)

velocity = ........................................................... km/s

(ii)  Calculate the gradient of the line shown in Figure 4.

State the unit.

(3)

gradient = ............................................................ unit ............................................................

(iii)  The gradient of the line in Figure 4 can be used to estimate the age of the Universe.

 Explain why the gradient of the line in Figure 4 can only provide an estimate of the age of the
Universe.

(2)

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

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

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

 

(Total for question = 6 marks)

 

 

Q15.           

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  .

The Big Bang theory is one theory for the origin of the Universe.

The Big Bang theory suggests:

   the Universe had a beginning
   the Universe is still expanding.

Which of these provides evidence that the Universe had a beginning?

(1)

   A    the discovery of other galaxies

   B    the discovery of the moons of Jupiter

   C    the discovery of planets orbiting distant stars

   D    the discovery of cosmic microwave background (CMB) radiation

 

(Total for question = 1 mark)

 

 

Q16.           

A nebula may evolve into a main sequence star, such as the Sun.
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Explain how a nebula may evolve into a main sequence star.

(3)

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

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

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

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

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

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

 

(Total for question = 3 marks)

 

 

Q17.           

The Big Bang theory gives an explanation for the origin of the Universe.

Explain how evidence supports the ideas that

 the Universe is expanding
 the Universe began at a single point.

 

(6)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 6 marks)

 

 

Q18.           

The Big Bang theory is one theory for the origin of the Universe.

The Big Bang theory suggests:

   the Universe had a beginning
   the Universe is still expanding.

Evidence that the Universe is still expanding comes from observations of light from distant
galaxies.

Describe how light from distant galaxies shows that the Universe is still expanding.

(2)

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

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

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

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

 

(Total for question = 2 marks)
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Q19.           

Scientists no longer accept the geocentric model of the universe but it was the accepted theory
for hundreds of years.

Explain why the evidence available at the time supported the geocentric model.

(3)

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

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

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

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

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

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

 

(Total for question = 3 marks)

 

 

Q20.           

* Figure 14 shows two ice skaters during a sequence in their performance.

Figure 14

The man stays at the same place on the ice throughout the sequence.

At the start of the sequence, the woman is moving at a constant speed around the man while
the man holds her arm.

After she has gone round the man several times, the man lets go of the woman's arm.
The sequence ends a few seconds later.

Explain the motion of the woman, in terms of the forces acting and the effects on her motion, for
the whole sequence.
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(6)

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 6 marks)

 

 

Q21.           

Observations of the Universe can be made using telescopes on Earth.

Explain why some telescopes are located on satellites that orbit the Earth.

(2)

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

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

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

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

 

(Total for question = 2 marks)
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Q22.           

* The Sun is likely to remain as a main sequence star for 2000 million years.

Explain why the Sun does not explode now.

(6)

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

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

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

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

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

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

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

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

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

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

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

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

 

(Total for question = 6 marks)
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