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Physics 2

Question 7

2.1 Forces and their effects
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The graph shows how the velocity of a ball-bearing dropped into a tube of oil changes with time.

(a)
Why have the velocity and time data for the ball-bearing been used to draw a line graph and not a bar chart?
(1 mark)
(b)
(i)
After 0.4 s the ball-bearing reaches a constant speed. What name is given to the constant speed reached by the ball-bearing?
(1 mark)

(ii)
Explain why the ball-bearing reaches a constant speed.
(3 marks)

(c)
A metal cube with the same weight as the ball-bearing is dropped into the oil. 


(i)
The velocity–time graph for the metal cube will be different from the velocity–time graph for the ball bearing. Why?
(1 mark)


(ii)
Draw a second line on the graph to show how the velocity of the cube changes with time.
(2 marks)

Question 8

2.1 Forces and their effects
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A child runs out in front of a car. The graph shows how the velocity of the car changes from the moment the driver sees the child until the car stops.

(a)
Calculate, in metres, the distance the car travels during the reaction time of the driver.
(2 marks)

(b)
Calculate, in metres, the total stopping distance of the car.
(2 marks)

(c)
Draw a second line on the graph to show how the velocity would have changed had the car been driven at 10 m/s. Assume that the braking force does not change.
(2 marks)

Question 9

2.1 Forces and their effects; 2.2 Work, energy, power and momentum

A bungee jumper, who has a mass of 80 kg, falls 45 m before the bungee cord just starts to stretch. 

(a)
Calculate the gravitational potential energy lost by the bungee jumper in falling 45 m.



gravitational field strength (g) = 10 N/kg


Write down the equation you need to use. Show how you work out your answer and give the unit.
(3 marks)

(b)
Calculate, in m/s, the speed of the bungee jumper at the moment the cord starts to stretch.


Write down the equation you need to use and show how you work out your answer.
(2 marks)

(c)
Explain why, once the cord starts to stretch, the kinetic energy of the bungee jumper decreases.
(2 marks)

Question 10

2.6 Nuclear fission and nuclear fusion

 (a)
Uranium-235 and uranium-238 are isotopes of uranium.


How are the atoms of these two uranium isotopes different?
(1 mark)

(b)
Uranium-235 is used as a fuel in some nuclear reactors.


(i)
Name and describe the process that leads to the release of energy in a nuclear reactor.
(3 marks)


(ii)
Name a different element that is used as a fuel in some nuclear reactors.
(1 mark)

(c)
The process by which a star releases energy is different from the process by which energy is released in a nuclear reactor. 


(i)
Name the process by which energy is released in a star.
(1 mark)


(ii)
Explain why this process happens readily in stars but not on Earth.
(3 marks)

Question 11

2.6 Nuclear fission and nuclear fusion

 (a)
Stars and planets are formed from a nebula.


(i)
What is a nebula?
(1 mark)


(ii)
What determines whether a star or a planet is formed from a nebula?
(1 mark)

(b)
Before the main sequence period of a star’s life cycle, a protostar is formed.


(i)
Explain how a protostar is different from a star in the main sequence period.
(3 marks)


(ii)
During the main sequence period, a star is stable. Explain why.
(2 marks)

(c)
Describe the life cycle of a star, originally much bigger than the Sun, after it passes the main sequence period.
(4 marks)

Question 12

2.5 The atom and radioactivity

Bismuth-210 is radioactive. By emitting a beta particle, an atom of bismuth-210 decays into an atom of polonium-210.

(a)
(i)
What is meant by a substance being radioactive?
(1 mark)


(ii)
The decay of bismuth-210 can be represented by the equation below. Complete the equation by writing the correct numbers in the two boxes.
(2 marks)
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 (b)
A sample containing only bismuth-210 has an initial mass of 0.4 g. The half-life of bismuth-210 is 5 days.


(i)
Calculate the time taken for the mass of bismuth-210 in the sample to decay to 0.05 g.



Show how you work your answer out.
(2 marks)


(ii)
A student writes: ‘After 1 year so much of the bismuth will have decayed that the mass of the sample will be virtually zero’.



Explain what is wrong with what the student has written.
(2 marks)

Question 13

2.3 Currents in electrical circuits; 2.4 Using mains electricity
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a)
Graph 1 shows how the electric current through a resistor at constant temperature changes with the potential difference across the resistor.

Graph 1


(i)
What is an electric current?
(1 mark)


(ii)
Describe the relationship between the electric current through the resistor and the potential difference across the resistor.
(1 mark)
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(b)
Graph 2 shows the current–potential difference graph for a filament bulb.

Graph 2


Explain carefully why the current–potential difference graph for a filament bulb produces a curve and not a straight line.
(3 marks)
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(c)
The diagram shows a 12 V, 24 W filament lamp connected to a resistor in a simple series circuit. 


For the bulb to work at normal brightness the potential difference across the bulb must equal 12 V.


(i)
Calculate the current, in amps, through the bulb when it works at normal brightness.



Write down the equation you need to use and show how you work out your answer.
(2 marks)


(ii)
Calculate the potential difference, in volts, across R when the bulb works at normal brightness.
(1 mark)


(iii)
Calculate the value of R needed to allow the bulb to work at normal brightness when connected to the 18 V power supply. 



Write down the equation you need to use. Show how you work out your answer and give the unit.
(3 marks)

Answer 7

(a)
A line graph has been drawn because both variables are continuous. (
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An answer in terms of a bar chart not being drawn because neither of the variables is categoric would also be acceptable.

(b)
(i)
terminal velocity (
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This is the only correct answer.


(ii)
As the velocity of the ball-bearing increases, so does the drag force. ( Eventually the drag force acting upwards equals the weight of the ball-bearing acting downwards. ( The resultant force is zero, so the ball-bearing stops accelerating ( and falls at a constant speed.
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The three points are linked and present a complete answer. Always lead from one point that you have made to the next.

(c)
(i)
Because of its shape, the drag force on the metal cube will be higher than the drag force on the ball-bearing. (
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This is only worth one mark so only a brief statement is required.


(ii)
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The new graph line correctly shows that the cube will reach a lower terminal velocity before the ball-bearing reaches its terminal velocity.

Answer 8

(a)
distance = 1.0 ( 15 ( = 15 m (
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If no working out were shown, the correct answer, in this case 15, would have scored both marks. The advantage of showing working out is that if you make a mathematical error (unlikely in this case) you may pick up at least one of the marks for a correct method. Here the method mark could be awarded for showing multiplication of the correct two numbers or for indicating the correct area on the graph.

(b)
area under triangle = ½ ( 4 ( 15 = 30 m (

total distance = 15 + 30 = 45 m (
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The method is clearly presented and easy to follow.

(c)

Answer 9

(a)
Ep = m ( g ( h

Ep = 80 ( 10 ( 45 ( = 36 000 ( joules (
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Although no mark is awarded for writing the equation down it is an excellent way to start a calculation. Having written the equation it is much easier to then substitute the correct numbers and complete the calculation correctly. No matter how simple the question, do not put numbers straight into your calculator without showing what you are doing. If you do, a simple error will lose you all of the marks. 


The unit has been written out in full, but it would have been acceptable to give the correct symbol. However, if you do give the unit as a symbol make sure it is totally correct, in this case ‘J’ would get a mark but ‘j’ would not. If in doubt give the unit as a word.

(b)
Ek = ½ ( m ( v2 = 36 000



[image: image11.wmf] ( = 900



[image: image12.wmf] = 30 ( m/s

[image: image13.jpg]



Unless you are told otherwise always assume that if one energy store decreases another will increase by the same amount. In this case the decrease in gravitational potential energy is equal to the increase in kinetic energy.

(c)
The work done to stretch the cord ( equals the kinetic energy lost by the jumper.
As the kinetic energy decreases, the elastic potential energy stored in the cord increases. (
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The important point to remember here is that work must be done to stretch the cord.

Answer 10

(a)
An atom of uranium-235 has three fewer neutrons than an atom of uranium-238. (
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This question is asking for a comparison. It is important to mention both isotopes. An answer that simply said ‘it has fewer neutrons’ would not get a mark as it is not clear which isotope has fewer neutrons. However, an answer that states ‘atoms of the two isotopes have different numbers of neutrons’ would gain a mark.

(b)
(i)
Nuclear fission. ( An atom of uranium-235 absorbs a neutron. ( The atom
then splits into two smaller fragments plus two or three neutrons and releases energy. ( The neutrons can go on to cause further uranium atoms to split, leading to a chain reaction. 
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Although the last sentence is correct it does not gain extra marks. The question did not ask for any detail about how a chain reaction occurs. In the exam you do not have time to add extra information, so stick to the question asked.


(ii)
Plutonium (
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The question only asked for the element so there is no need to give the isotope of plutonium (plutonium-239), although in a different question you may need to.

(c)
(i)
Nuclear fusion (
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Nuclear fusion and nuclear fission sound similar but are totally different processes. Do not mix them up.


(ii)
A very high temperature is needed ( in order for nuclei to overcome the repulsion forces acting between them. ( The temperature is high enough in the core of a star but not on Earth. (
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Again a comparison is required.

Answer 11

(a)
(i)
A nebula is a vast cloud of gas and dust. (

(ii)
If the mass that is compressed together is large enough it will form a star; smaller masses will form planets. (
(b)
(i)
The temperature of a protostar is not high enough for nuclear fusion reactions to happen (, so a protostar does not radiate energy (. A main sequence star has a high enough temperature for nuclear fusion reactions to happen and for the star to radiate energy. (

(ii)
The forces acting inwards are balanced ( by the forces acting outwards (. 
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There is no need to know the specific nature of the forces inwards or outwards.

(c)
After the main sequence period the star expands to form a red supergiant. ( The star then collapses and its outer layers explode as a supernova. ( The remnants at the centre, the core, shrink to form a very dense neutron star. ( If the mass of the original star were high enough the core of the star would continue to collapse until it formed a black hole. (
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It is important that the stages are described in the correct sequence. Also make sure that you describe the correct sequence — a star like the Sun will not explode as a supernova nor will it become a black hole.

Answer 12

(a)
(i)
Radioactive substances emit radiation from the nuclei of their atoms continually. (
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There is no need to state the nature of the radiation, i.e. alpha, beta or gamma radiation.


(ii)
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Remember that when a beta particle is emitted, the top number (mass number) stays the same. The bottom number (atomic number) increases by one.

(b)
(i)
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time taken = 3 ( 5 = 15 days (

(ii)
When bismuth decays it changes into polonium. ( So as the amount of bismuth goes down the amount of polonium goes up and the total mass of the sample stays the same. ( But it is no longer all bismuth.
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During the year some of the polonium will decay into a different element, but that does not matter, the important point is that as one goes down another goes up, so the total mass stays the same. We can ignore the mass of the beta particles that have been emitted — it would be very small.

Answer 13

(a)
(i)
A flow of charge (
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In a metal the charge would be electrons, so you could also answer ‘A flow of electrons’.


If you are asked what the size of an electric current is, then the answer would be: the rate of flow of charge. 


(ii)
They are directly proportional. (
(b)
Increasing the potential difference causes the free electrons ( within the metal filament to collide more frequently with the ions within the metal, causing the metal to get hot. ( Effectively the free electrons are moving more slowly through the metal, giving an increase in the resistance of the metal. (
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At higher tier it is important to explain change in resistance in terms of free electrons and ions. 

(c)
(i)
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(ii)
18 – 12 = 6 V (

(iii)
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The unit has been given as a symbol; it could have been written as a word — ohm. Remember that if you use a symbol it must be 100% correct.































































































































© Steve Witney 2011

Philip Allan Updates

PAGE  
1
© Steve Witney 2011

Philip Allan Updates


_1236933828.unknown

_1236933931.unknown

_1236934097.unknown

_1241598709.unknown

_1236934177.unknown

_1236933976.unknown

_1236933910.unknown

_1236933224.unknown

_1236933669.unknown

_1236933818.unknown

_1236930783.unknown

