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  OCR GCSE    Science  

Self - assessment quiz   P2b Foundation and Higher  

Power Station (1)   1   Use words from this list to complete the paragraph s   below.   [F]   Homes      factories      transformers      voltage      power station      power lines      energy   AC      DC      direct current      alternating current      dynamo      moving      wire   Electri city can be gene rated by        a magnet   near a coil of      .   This is called the        effect.  A simple generator of this type produces an         which we often refer to as      .  A battery produces         which we refer to as      .   In a        the        from a fuel is converted into   electricity.  Power   stations are connected by        to the National Grid.   This li nks them to consumers such as        and      .   When  electricity is transmitted,        are used at various stages to   increase or decrease its      .   2   Draw a diagram of a simple AC generator t o show:   [F/H]      the coil of wire      the magnets and the magnetic field      the relative motion between the coil and the field.     3   The diagram shows how the voltage of an alternating current varies with time.   [H]                   Mark on the diagram the peak voltage, the av erage (rms) voltage and the period for the cycle.   In this country, the frequency   of the mains electricity is        cycles per second.   We some times call this unit hertz or        for short.   Describe how the frequency of the current from a simple AC generator may b e increased.        

Voltage  

Time  
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Power Station (1)


1
Use words from this list to complete the paragraphs below.
[F]


Homes    factories    transformers    voltage    power station    power lines    energy

AC    DC    direct current    alternating current    dynamo    moving    wire

Electricity can be generated by  
 a magnet near a coil of  
.

This is called the  
 effect. A simple generator of this type produces an

 
 which we often refer to as  
. A battery produces

 
 which we refer to as  
.


In a  
 the  
 from a fuel is converted into

electricity. Power stations are connected by  
 to the National Grid.

This links them to consumers such as  
 and  
.


When electricity is transmitted,  
 are used at various stages to

increase or decrease its  
.


2
Draw a diagram of a simple AC generator to show:
[F/H]


· the coil of wire


· the magnets and the magnetic field


· the relative motion between the coil and the field.


3
The diagram shows how the voltage of an alternating current varies with time.
[H]




Mark on the diagram the peak voltage, the average (rms) voltage and the period for the cycle.


In this country, the frequency of the mains electricity is  
 cycles per second.

We sometimes call this unit hertz or  
 for short.


Describe how the frequency of the current from a simple AC generator may be increased.


Voltage







Time
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  OCR GCSE    Science  

Homework P2b Foundation  

Power  Station   1     1   Match the phrases on the left with the phrases on the right. Then write out the complete  sentences.  

A power station converts chemical energy from  fuel   …  … in power stations.  

In a power station, the fuel is burned   …  … by the National gr id.  

Consumers are connected to power stations   …  … into electricity.  

Much heat energy is wasted   …  … to release heat energy.  

2               The diagram above shows a simple generator.   (a)   Name :   (i)   p art A   (ii)   p art B.   (b)   Describe what happens to part B as elec tricity is generated.   (c)   Name the type of current that this generator would produce.   (d)   What is the difference between the current from this generator and the current from  a battery?   3             The diagram above shows how electricity is made and distributed .   (a)   What happens to the voltage in transformer A?   (b)   Why is the voltage changed? Explain your answer.   (c)   What happens to the voltage in transformer B?   (d)   Why is the voltage changed? Explain your answer   (e)   What name is given to places where transforme rs like B are located?  

A  

B  

power station   transformer A  

pylons  

transformer B  

homes  
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Power Station 1


1
Match the phrases on the left with the phrases on the right. Then write out the complete sentences.


		A power station converts chemical energy from fuel …

		… in power stations.



		In a power station, the fuel is burned …

		… by the National grid.



		Consumers are connected to power stations …

		… into electricity.



		Much heat energy is wasted …

		… to release heat energy.
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2

The diagram above shows a simple generator.


(a)
Name:

(i)
part A


(ii)
part B.


(b)
Describe what happens to part B as electricity is generated.


(c)
Name the type of current that this generator would produce.


(d)
What is the difference between the current from this generator and the current from a battery?


3

The diagram above shows how electricity is made and distributed.


(a)
What happens to the voltage in transformer A?


(b)
Why is the voltage changed? Explain your answer.


(c)
What happens to the voltage in transformer B?


(d)
Why is the voltage changed? Explain your answer


(e)
What name is given to places where transformers like B are located?

A







B







power station







transformer A







pylons







transformer B







homes
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  OCR GCSE    Science  

Homework P2b Higher  

Power station 1     1   The diagram shows a simple AC generator.   (a)   Name the parts A and B.   (b)   If the output is connected to an    oscilloscope  the following trace is obtained.           (i)   What is the period of this current?   (ii)   Using your answer from  (i) , calc ulate the frequency of this current.   (iii)   The speed of rotation of A is increased. Copy the diagram of the waveform  and,  on the same set of axes , sketch the new waveform that will be obtained.  Label the two waveforms carefully.   (c)   More turns are added to   the coil. What effect will this have on:   (i)   t he voltage   (ii)   t he frequency of the current produced by the generator?   2         The diagram shows the first stage in the distribution of electricity from a power station.  The generators produce electricity at 25   000   V. The step - up transformer increases this  to 100   000   V for distribution to the National Grid.   (a)   Using the expression :   P   =   V   ×   I   calculate the current flowing in the lines between  the power station and the step - up transformer. Assume the station is p roducing  1   MW of power (1   MW = 1   000   000   W).   (b)   Using the same expression, calculate the current flowing into the National Grid.   (c)   Explain why the voltage is increased in this way.   (d)   What must then happen to the power before it is distributed to homes ? Explain  your answer.   (e)   The power station wastes 800   J of energy for every 1   200   J of energy that it  prod uces. Calculate its efficiency.  

A  

B  

output  

voltage  (v)  

time  (s)   0.01   0.02   0.03   0.04   0.05  

0  

power   station  

step - up transformer  

pylon  

to national  grid  
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Power station 1
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1
The diagram shows a simple AC generator.

(a)
Name the parts A and B.


(b)
If the output is connected to an 
oscilloscope the following trace is obtained.

[image: image6.jpg]





(i)
What is the period of this current?


(ii)
Using your answer from (i), calculate the frequency of this current.


(iii)
The speed of rotation of A is increased. Copy the diagram of the waveform and, on the same set of axes, sketch the new waveform that will be obtained. Label the two waveforms carefully.


(c)
More turns are added to the coil. What effect will this have on:


(i)
the voltage


(ii)
the frequency of the current produced by the generator?


2

The diagram shows the first stage in the distribution of electricity from a power station. The generators produce electricity at 25 000 V. The step-up transformer increases this to 100 000 V for distribution to the National Grid.


(a)
Using the expression: P = V × I calculate the current flowing in the lines between the power station and the step-up transformer. Assume the station is producing 1 MW of power (1 MW = 1 000 000 W).


(b)
Using the same expression, calculate the current flowing into the National Grid.


(c)
Explain why the voltage is increased in this way.


(d)
What must then happen to the power before it is distributed to homes? Explain your answer.


(e)
The power station wastes 800 J of energy for every 1 200 J of energy that it produces. Calculate its efficiency.

A







B







output







voltage (v)







time (s)







0.01	0.02	0.03	0.04	0.05







0







power station







step-up transformer







pylon







to national grid
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  OCR GCSE    Science  

Self - assessment quiz   P2c   Foundatio n and Higher  

Power Station 2   1   Place the following fuels in the co rrect column in the table below.   [F]   natural gas      w ood      nuclear fuel      straw      manure      crude oil      c oal  

Renewable energy sources  Non - renewable energy sources  

  

  

  

  

2   Use the following wor ds  to complete the paragraph below.   [F]   heat      electricity      watts      steam      power rating      radioactive      k ilowatts      global      t ime   In a power station,        energy from a fuel such as coal or nuclear material is   used to produce        whi ch turns a turbi ne to produce      . We   measure elect rical power in units called        or        which are   often shortened to W or kW. The cost of using an electrical appliance depends upon its         and the        for which it is switched on. Waste from   nuclear power station s is dangerou s because it is        but it does not give   rise to        warming.   3   We can calculate the power rating of an electrical appliance using the  equation:  power   =   voltage   ×   current.   Using this  equation , calculate the power rating of an electric  fire which takes a curr ent of 12   A from a ma ins supply of 250   V.   [F/H]         If electricity costs 8p per unit then calculate the cost o f using this fire for one hour.   The  unit of electri city is the kilowatt hour (kWh).         4   Complete the table below to list the advantages and   disadv antages of nuclear power.   [H]  

Advantages  Disadvantages  

  

  

  

  

 


Microsoft_Word_97_-_2003_Document7.doc
[image: image1.jpg]



[image: image2.jpg]



[image: image3.jpg]gateway
science








Power Station 2

1
Place the following fuels in the correct column in the table below.
[F]


natural gas    wood    nuclear fuel    straw    manure    crude oil    coal


		Renewable energy sources

		Non-renewable energy sources



		

		



		

		



		

		



		

		





2
Use the following words to complete the paragraph below.
[F]


heat    electricity    watts    steam    power rating    radioactive    kilowatts    global    time


In a power station,  
 energy from a fuel such as coal or nuclear material is

used to produce  
 which turns a turbine to produce  
. We

measure electrical power in units called  
 or  
 which are

often shortened to W or kW. The cost of using an electrical appliance depends upon its

 
 and the  
 for which it is switched on. Waste from

nuclear power stations is dangerous because it is  
 but it does not give

rise to  
 warming.


3
We can calculate the power rating of an electrical appliance using the equation: power = voltage × current. Using this equation, calculate the power rating of an electric fire which takes a current of 12 A from a mains supply of 250 V.
[F/H]

If electricity costs 8p per unit then calculate the cost of using this fire for one hour. The unit of electricity is the kilowatt hour (kWh).


4
Complete the table below to list the advantages and disadvantages of nuclear power.
[H]


		Advantages

		Disadvantages
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Homework P2c Foundation  

Power Station 2     1   Match the phrases on the left with the words or phrases on the right. Then write out the  complete sentences.  

Electricity made from gas or crude oil is cheap   …  … but they are unsightly.  

Nuclear power produces nuclear waste   …  … because o f the high research and  construction costs.  

Electricity made by wind turbines is expensive   …  … but does not cause global warming.  

Wind turbines do not cause pollution   …  … but it is harmful to the environment.  

2   Jade is worried about her fuel bills. She  uses an electric heater to keep her bedroom  warm. The heater uses a current of 8 amps and operates on the 240 volt electric mains.   (a)   Using the expression :   Power   =   Current   ×   Voltage   calculate the power of her heater  in watts.   (b)   If 1   kW = 1   000   W, calcul ate the power in kW.   (c)   If she uses the heater for four   hours each evening, use the expression :   Energy   =   Power   ×   Time   to calculate the quantity of electricity t hat she uses each  evening in kW h .   (d)   If electricity costs 9p per kW h , calculate the cost of us ing this heater for the evening.   (e)   State two ways in which she could reduce this cost.   3           The diagram above show s a coal burning power station.   (a)   State the energy transfer when coal burns.   (b)   Name the parts of the power station labelled A, B, C an d D.   (c)   State the energy trans fer that takes place in part C.   (d)   State the energy transfer that takes place in part D.   4   Write out and complete the following  paragraph   using words from the list.   carbon dioxide     uranium       plutonium     radioactive     bombs     non - renewable   The fuel us ed by nuclear power stations is         A       . This is         B         so it will not last for ever.  The advantage of nuclear power stati ons is that they do not produce         C         and so  do not  contribute to the greenhouse effect. The ir di sadvantage is that they produce         D         as waste  which is dangerously         E         and coul d be used by terrorists to make         F       .  

burning coal  

A  

B  

C  

D  
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Power Station 2


1
Match the phrases on the left with the words or phrases on the right. Then write out the complete sentences.


		Electricity made from gas or crude oil is cheap …

		… but they are unsightly.



		Nuclear power produces nuclear waste …

		… because of the high research and construction costs.



		Electricity made by wind turbines is expensive …

		… but does not cause global warming.



		Wind turbines do not cause pollution …

		… but it is harmful to the environment.





2
Jade is worried about her fuel bills. She uses an electric heater to keep her bedroom warm. The heater uses a current of 8 amps and operates on the 240 volt electric mains.


(a)
Using the expression: Power = Current × Voltage calculate the power of her heater in watts.


(b)
If 1 kW = 1 000 W, calculate the power in kW.


(c)
If she uses the heater for four hours each evening, use the expression: Energy = Power × Time to calculate the quantity of electricity that she uses each evening in kWh.


(d)
If electricity costs 9p per kWh, calculate the cost of using this heater for the evening.


(e)
State two ways in which she could reduce this cost.


3

The diagram above shows a coal burning power station.

(a)
State the energy transfer when coal burns.


(b)
Name the parts of the power station labelled A, B, C and D.


(c)
State the energy transfer that takes place in part C.

(d)
State the energy transfer that takes place in part D.


4
Write out and complete the following paragraph using words from the list.

carbon dioxide   uranium    plutonium   radioactive   bombs   non-renewable

The fuel used by nuclear power stations is      A     . This is      B      so it will not last forever. The advantage of nuclear power stations is that they do not produce      C      and so do not contribute to the greenhouse effect. Their disadvantage is that they produce      D      as waste which is dangerously      E      and could be used by terrorists to make      F     .

burning coal







A







B







C







D
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  OCR GCSE    Science  

Homework P2c Higher  

Power Station 2     1     The diagram above shows the energy changes in a power station.   (a)   Name  three   different sources of chemical energy that could be used.   (b)   Name the item of equipment in which the energy changes, numbered 1, 2 and 3,  take place.   (c)   Wh at are the disadvantages of using fossil  fuels rather than nuclear fuels   in a power  station such as this?   2   Jane’s parents have just received their electricity bill and they are alarmed. ‘Look how  much this h as gone up!’ says Jane’s mother.   ‘Just how much  electricity are you using in  your room every night, Jane?’ J ane decides to do some research  –   she is sure she is not  extravagant.             (a)   The diagram above shows the identification plate on the electric heater in Jane’s  bedroom. She knows the mains volta ge is 240   V. What is the power consumption  of her heater in kW?   (b)   Jane decides to investigate all of the items in he r bedroom. She draws up a table.  

Item  Voltage   (V)  Current (A)  Power (W)  

Heater  240  6.0   

Computer  240   150  

Television  240  0.25   

Lights  2× 60W bulbs  240    

 Total power   

If electricity costs 9p per unit, calculate the cost of the electricity which Jane will  use between 17.30 and 22.30 when she goes to bed.  

chemical  energy  

strain energy  of steam  

kinetic energy  of steam  

electrical  energy  

1  

2  

3  
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Power Station 2
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1

The diagram above shows the energy changes in a power station.


(a)
Name three different sources of chemical energy that could be used.


(b)
Name the item of equipment in which the energy changes, numbered 1, 2 and 3, take place.


(c)
What are the disadvantages of using fossil fuels rather than nuclear fuels in a power station such as this?


2
Jane’s parents have just received their electricity bill and they are alarmed. ‘Look how much this has gone up!’ says Jane’s mother. ‘Just how much electricity are you using in your room every night, Jane?’ Jane decides to do some research – she is sure she is not extravagant.




(a)
The diagram above shows the identification plate on the electric heater in Jane’s bedroom. She knows the mains voltage is 240 V. What is the power consumption of her heater in kW?


(b)
Jane decides to investigate all of the items in her bedroom. She draws up a table.

		Item

		Voltage (V)

		Current (A)

		Power (W)



		Heater

		240

		6.0

		



		Computer

		240

		

		150



		Television

		240

		0.25

		



		Lights 2×60W bulbs

		240

		

		



		

		Total power

		





If electricity costs 9p per unit, calculate the cost of the electricity which Jane will use between 17.30 and 22.30 when she goes to bed.

chemical energy







strain energy of steam







kinetic energy of steam







electrical energy







1







2







3
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  OCR GCSE    Science  

Self - assessment quiz   P2d   Foundation and Higher  

Nuclear radiations   1   Use the words from the list to   complete the paragraph s   below.   [F]   short      shi elded      alpha      dangerous      gamma      background      b eta      tongs      p rotective   Unless we handle nuclear mate rials properly they can be      . There is   nuclea r radiation in the env ironment.  We call this the        radiation.   There are thr ee types of radiation called      ,        and      .We   sometimes shorten these to the Greek letters  α, β and γ.   When we handle radioact ive sources  we should wear        clothing, use         to keep our distance, make s ure our exposure time is        and   store the sources in         containers.   2   Give the relativ e penetrating power and state  one   useful applic ation of eac h type of  radiation.   [F/H]  

Type of radiation  Penetrating power  Useful application  

   

   

   

3   Complete the paragraph below.   [F/H]   Nuclear radiations  are dangerous because they        materials.  This process   produces        particles due to        being removed or g ained.   Their removal results in        partic les, their gain results in        particles.   Background radiation is du e to radioactive material in      ,        and      .  It can also be due to        rays from outer space.   4   Dealing with radioactive waste prese nts a serious prob lem. List  four   problems which  may arise when   dealing with radioactive waste.   [H]   1         2         3         4        
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Nuclear radiations


1
Use the words from the list to complete the paragraphs below.
[F]


short    shielded    alpha    dangerous    gamma    background    beta    tongs    protective

Unless we handle nuclear materials properly they can be  
. There is

nuclear radiation in the environment.  We call this the  
 radiation.


There are three types of radiation called  
,  
 and  
.We

sometimes shorten these to the Greek letters α, β and γ.

When we handle radioactive sources  we should wear  
 clothing, use

 
 to keep our distance, make sure our exposure time is  
 and

store the sources in  
 containers.


2
Give the relative penetrating power and state one useful application of each type of radiation.
[F/H]


		Type of radiation

		Penetrating power

		Useful application



		

		

		



		

		

		



		

		

		





3
Complete the paragraph below.
[F/H]


Nuclear radiations are dangerous because they  
 materials. This process

produces  
 particles due to  
 being removed or gained.

Their removal results in  
 particles, their gain results in  


particles. Background radiation is due to radioactive material in  
,  


and  
. It can also be due to  
 rays from outer space.


4
Dealing with radioactive waste presents a serious problem. List four problems which may arise when dealing with radioactive waste.
[H]


1
 


2
 


3
 


4
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  OCR GCSE    Science  

Homework P2d Foundation  

Nuclear  radiations     1   (a)   State one beneficial use of nuclear radiations.   (b)   State one harmful effect of nuclear radiations.   2   Match the phrases on the left to the phrases on the right. Then write out the complete  sentences.  

There are three types of nucl ear radiation   …  …  is called background radiation.  

Radiation which   is always present in the environment   …  …  called  α, β and γ.  

Radioactive mat erials must be stored carefully …  …  protective clothing and tongs are used.  

Radioactive mate rials must be handled carefully, …  … in locked, labelled cupboards  

3   Write out and complete the following  paragraph   using words from th e list.   50   000      landfill        reprocessed       nuclear      low - level      glass      underground   Radioactive waste from         A         power stations is a serious problem. Material that is  only   slightly radioactive is called         B         waste and can be buried in          C         sites.  Used fuel rods can sometimes be         D       . Here,   the   unused  uranium  i s extracted and  can be re - used as nuclear fuel. But there is still a serious waste problem.  Some waste is  enclosed in         F         blocks and stored         G         until t he government decides what to do  with it. They could remain dangerous for up to         H         y ears.   4   Mary is receiving treatment for breast cancer. When she goes to the hospital a very  narrow beam of radiation is focused onto the cancerous tissue in her br east.   (a)   Name the type of radiation used for this treatment.   (b)   Why is this type of radiation used for this application?   (c)   Explain why a very narrow beam of radiation is used.   (d)   Name the radioactive isotope which is usually used as the source of thes e rays.   (e)   What precautions should hospital staff observe while Mary is receiving this  treatment? Explain your answer.   (f)   State anot her medical use for these rays.  
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Nuclear radiations

1
(a)
State one beneficial use of nuclear radiations.


(b)
State one harmful effect of nuclear radiations.


2
Match the phrases on the left to the phrases on the right. Then write out the complete sentences.


		There are three types of nuclear radiation …

		… is called background radiation.



		Radiation which is always present in the environment …

		… called α, β and γ.



		Radioactive materials must be stored carefully …

		… protective clothing and tongs are used.



		Radioactive materials must be handled carefully, …

		…in locked, labelled cupboards





3
Write out and complete the following paragraph using words from the list.

50 000    landfill     reprocessed    nuclear    low-level    glass    underground

Radioactive waste from      A      power stations is a serious problem. Material that is only slightly radioactive is called      B      waste and can be buried in      C      sites. Used fuel rods can sometimes be      D     . Here, the unused uranium is extracted and can be re-used as nuclear fuel. But there is still a serious waste problem. Some waste is enclosed in      F      blocks and stored      G      until the government decides what to do with it. They could remain dangerous for up to      H      years.


4
Mary is receiving treatment for breast cancer. When she goes to the hospital a very narrow beam of radiation is focused onto the cancerous tissue in her breast.


(a)
Name the type of radiation used for this treatment.


(b)
Why is this type of radiation used for this application?


(c)
Explain why a very narrow beam of radiation is used.


(d)
Name the radioactive isotope which is usually used as the source of these rays.


(e)
What precautions should hospital staff observe while Mary is receiving this treatment? Explain your answer.


(f)
State another medical use for these rays.
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  OCR GCSE    Science  

Homework P2d Higher  

Nuclear radiations     1   Complete the following table by naming the three types of nuclear radiation and giving  one beneficial use for each.  

Type of radiation  Beneficial use  

  

  

  

2                         Name the types of radiation represented by A, B and C   in the   diagram above .   3   Write out and complete the following  paragraph   using words from the list.   fallout      food      cosmic      radon      outer space      drink   Background radiation is all around us. It comes from many sources ,   including          A         rays which   are  fast moving particles from         B       .   A gas  called         C       ,   which is given off by certain rocks.   There are radioactive isotopes in  living th ings so they can come from your         D         and         E       .   Accidents ,   such as the  one at Chernobyl in 1986 ,   a re   still giving   off   radioactive         F         into   the atmosphere.   4   Describe   the uses and the limitations of the following methods of   dealing with  radioactive waste.   (a)   Burying in landfill sites.   (b)   Reprocessing used fuel elements.   (c)   Enca sing the waste   in glass blocks.  

source  1  

source  2  

source  3  

type of radiation  

type of radiation  

type of radiation  

paper   2   mm   aluminium  

2   c m   lead  

A  

B  

C  
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Nuclear radiations


1
Complete the following table by naming the three types of nuclear radiation and giving one beneficial use for each.


		Type of radiation

		Beneficial use



		

		



		

		



		

		





2

Name the types of radiation represented by A, B and C in the diagram above.


3
Write out and complete the following paragraph using words from the list.

fallout    food    cosmic    radon    outer space    drink

Background radiation is all around us. It comes from many sources, including       A      rays which are fast moving particles from      B     . A gas called      C     , which is given off by certain rocks. There are radioactive isotopes in living things so they can come from your      D      and      E     . Accidents, such as the one at Chernobyl in 1986, are still giving off radioactive      F      into the atmosphere.


4
Describe the uses and the limitations of the following methods of dealing with radioactive waste.

(a)
Burying in landfill sites.


(b)
Reprocessing used fuel elements.


(c)
Encasing the waste in glass blocks.

source 1







source 2







source 3







type of radiation







type of radiation







type of radiation







paper







2 mm aluminium







2 cm lead







A







B







C
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    OCR GCSE    Science  

Self - assessment quiz   P2e Found ation and Higher  

Our   magnetic field   1   Use the words from the list to co mplete the paragraph below.   [F]   navigation      Moon      Earth      planet      iron      magnetic      north      compass      c urrent   south      wire      a rtificial   The Earth is surrounded by a        fiel d.  Its core conta ins molten         which makes it magnetic.  Magne ts have two poles called the         and        poles.  We can use a plotting         to show the direction of   a magnetic field. Magnetic fields can also  be created by an electric         passing through a coil of      . Satellites orb it the      .   They may   be natural like the        which may have been part of a        which   collided with Earth.  They may   also be        and used for spying or       .   2   Complete this diagram to show the shape of the magnetic field around a coil of wire  wrapped a round a pi ece of iron.   [F]                   3   List  in order   the 3 events which could have resulted in the fo rmation of an Earth – Moon  system.   [F/H]   1         2         3         4   Complete the followi ng paragraph.   [F/H]   Solar flares   are caused by clouds of        from the      .   These are ejected   at high        and can produce very strong, disturbed     .  If a solar flare were to reach the Earth, it would seriously   disrupt our communications, particu larly those which rely upon      .   These strong fields would also upset our  systems for distributing      .  
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Our magnetic field


1
Use the words from the list to complete the paragraph below.
[F]


navigation    Moon    Earth    planet    iron    magnetic    north    compass    current

south    wire    artificial


The Earth is surrounded by a  
 field. Its core contains molten

 
 which makes it magnetic. Magnets have two poles called the  


and  
 poles. We can use a plotting  
 to show the direction of

a magnetic field. Magnetic fields can also be created by an electric  


passing through a coil of  
. Satellites orbit the  
. They may

be natural like the  
 which may have been part of a  
 which

collided with Earth.  They may also be  
 and used for spying or

 
.


2
Complete this diagram to show the shape of the magnetic field around a coil of wire wrapped around a piece of iron.
[F]




3
List in order the 3 events which could have resulted in the formation of an Earth–Moon system.
[F/H]


1
 


2
 


3
 


4
Complete the following paragraph.
[F/H]


Solar flares are caused by clouds of  
 from the  
.


These are ejected at high  
 and can produce very strong, disturbed


. If a solar flare were to reach the Earth, it would seriously

disrupt our communications, particularly those which rely upon  
.

These strong fields would also upset our systems for distributing  
.


5
Complete the following paragraph concerning cosmic rays.
[H]


Cosmic rays are caused by fast moving particles which hit the  
.


They are deflected by the Earth’s  
 which results in them

spiralling to the  
. This gives rise to the atmospheric effect often referred

to as the Northern Lights but which is technically termed the  
.
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  OCR GCSE    Science  

Homework P 2e   Foundation  

Our magnetic field     1         The diagram   above   shows a bar magnet and a single line of force.   (a)   What names do we give to the two poles of a magnet ?   (b)   Which of these is pole A on the magnet?   (c)   Copy the above sketch and add five more lines of force to th e diagram.   (d)   Describe how you would make an electromagnet  that   has the same field pattern as  a bar magnet.   2   Match the phrases on the left with the phrases on the right and write out the complete  sentences.  

Our earth has a large molten iron core ,   …  … the   cores of both pla nets came  together to make the E arth.  

The Moon has no iron core ,   …  … when two planets collided.  

When two planets collided ,   …  … without this we would have no  magnetic field.  

Our M oon was made from the lighter  material   …  … it was formed  when two planets  collided four billion years ago.  

3   Write out and complete the following  paragraph   using words from the list.   f lares     communication     orbit     weather     spy     microwaves     magnetic     navigation   Artificia l satellites have been put into          A         around the Earth for many  reasons.           B         s atellites use         C         to send information from one place to another.   Some countries use         D         satellites to see what other countries are doing.   GPS  satellites send  signals to earth to aid          E       .   We regularly see pictures of cloud  formations  above the UK, these are sent by         F         satellites.   These satellit es are well  outside the Earth’s         G         field.   They ca n therefore be damaged by solar         H         if  these should happen.  

A  

B  
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Our magnetic field


1

The diagram above shows a bar magnet and a single line of force.


(a)
What names do we give to the two poles of a magnet?

(b)
Which of these is pole A on the magnet?

(c)
Copy the above sketch and add five more lines of force to the diagram.


(d)
Describe how you would make an electromagnet that has the same field pattern as a bar magnet.

2
Match the phrases on the left with the phrases on the right and write out the complete sentences.


		Our earth has a large molten iron core, …

		… the cores of both planets came together to make the Earth.



		The Moon has no iron core, …

		… when two planets collided.



		When two planets collided, …

		… without this we would have no magnetic field.



		Our Moon was made from the lighter material …

		… it was formed when two planets collided four billion years ago.





3
Write out and complete the following paragraph using words from the list.

flares   communication   orbit   weather   spy   microwaves   magnetic   navigation

Artificial satellites have been put into      A      around the Earth for many reasons.       B      satellites use      C      to send information from one place to another. Some countries use      D      satellites to see what other countries are doing. GPS satellites send signals to earth to aid      E     . We regularly see pictures of cloud formations above the UK, these are sent by      F      satellites. These satellites are well outside the Earth’s      G      field. They can therefore be damaged by solar      H      if these should happen.

A







B











1 of 1

© Harcourt Education 2006, OCR Gateway Science


This document may have been altered from the original.





image15.emf
  OCR GCSE    Science  

Homework P2e Higher  

Our  magnetic   field     1         The diagram   above   shows a crude magnetic compass modelled on the ones made three  thousand years ago by the Chinese.   (a)   Name the rock  that   is used in this type of compass.   (b)   Name the metallic element contained in this rock.   (c)   Describe how the collision of two planets gave the Earth its magnetic field and also  re sulted in the formation of the M oon.   2   Cosmic rays bombard the E arth all the time. Potentially, these could be very dangerous  to us.   (a)   Name the rays  that   are formed w hen cosmic rays hit the Earth’s atmosphere.   (b)   Explain how most of these rays are deflected before they cause serious damage to  the planet.   (c)   D escribe how these rays cause the Aurora Borealis.   3           The diagram  above  shows a coil of wire carrying an el ectric current.   (a)   Copy this diagram and sketch the shape of the magnetic field around the coil.   (b)   Name another magnetic field, apart from the  E arth,  that   has the same shape.   (c)   The Earth has a magnetic field  that   has the same shape. Describe how we be lieve  the  E arth’s field is caused.   4   What are solar flares? Describe their origin and explain the effect  that   they can have  upon the distribution of electricity   and upon satellite communications.  

dish of water  

piece of magnetic rock  

float  
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Our magnetic field
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1

The diagram above shows a crude magnetic compass modelled on the ones made three thousand years ago by the Chinese.


(a)
Name the rock that is used in this type of compass.


(b)
Name the metallic element contained in this rock.


(c)
Describe how the collision of two planets gave the Earth its magnetic field and also resulted in the formation of the Moon.


2
Cosmic rays bombard the Earth all the time. Potentially, these could be very dangerous to us.


(a)
Name the rays that are formed when cosmic rays hit the Earth’s atmosphere.


(b)
Explain how most of these rays are deflected before they cause serious damage to the planet.


(c)
Describe how these rays cause the Aurora Borealis.


3

The diagram above shows a coil of wire carrying an electric current.


(a)
Copy this diagram and sketch the shape of the magnetic field around the coil.


(b)
Name another magnetic field, apart from the Earth, that has the same shape.


(c)
The Earth has a magnetic field that has the same shape. Describe how we believe the Earth’s field is caused.


4
What are solar flares? Describe their origin and explain the effect that they can have upon the distribution of electricity
and upon satellite communications.

dish of water







piece of magnetic rock







float
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  OCR GCSE    Science  

Self - assessment quiz   P2f   Foundation and Higher  

Exploring our Solar System   1   Use the words from this list  to complete the paragraph below.   [F]   unmanned      hot      Sun      planets      oxygen      galaxies      meteors      Moon      n ine   The earth orbits the      .  It is one of        planets which   do so. The         orbits t he Earth.   The unive rse consists of stars and      ,   comets and      .  Large g roups of stars are called      .   Although most stars are very far away we can   see them because they are        and   give off their own light. The        is our closest star.  If humans go into space ,   they must take   their own food, water and      .   This is not a problem if the   s pacecraft is      .   2   Use the c lues to complete the grid below.   [F/H]  

1                

2                

   3             

  4              

  5              

 6               

Clues acro ss   1   Closest planet to Sun   2   The planet with rings   3   Third rock from the Sun   4   Between us and Mercury   5   Related to Mickey Mouse perhaps?   6   The red planet   Counting from the Sun, what is the number   of the planet in  grey ?        3   Complete the table below summari sing the advantages and the disadvantages of using  unmanned spacecr aft to explore the Solar System.   [H]  

Advantages  Disadvantages  
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Exploring our Solar System


1
Use the words from this list to complete the paragraph below.
[F]

unmanned    hot    Sun    planets    oxygen    galaxies    meteors    Moon    nine


The earth orbits the  
.  It is one of  
 planets which do so. The


 
 orbits the Earth. The universe consists of stars and  
,

comets and  
. Large groups of stars are called  
.

Although most stars are very far away we can see them because they are  
 and

give off their own light. The  
 is our closest star. If humans go into space,

they must take their own food, water and  
. This is not a problem if the

spacecraft is  
.


2
Use the clues to complete the grid below.
[F/H]

		1

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		2

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		3

		

		

		

		

		

		

		

		

		

		

		



		

		

		4

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		5

		

		

		

		

		

		

		

		

		

		

		

		



		

		6

		

		

		

		

		

		

		

		

		

		

		

		

		





Clues across
1
Closest planet to Sun


2
The planet with rings


3
Third rock from the Sun


4
Between us and Mercury


5
Related to Mickey Mouse perhaps?


6
The red planet


Counting from the Sun, what is the number of the planet in grey?  


3
Complete the table below summarising the advantages and the disadvantages of using unmanned spacecraft to explore the Solar System.
[H]

		Advantages

		Disadvantages
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Homework P2f Foundation  

OCR GCSE    Science    

  Exploring our Solar System   1   (a)   Use words from the following list to complete the paragraph below.   nine, stars, sun, moon, reflect, hot, light     There are          planets that orbit the          .   The          orbits  the Earth. Our sun is a star. Stars give off their o wn            because they  are extremely        .   We can see other objects in the universe because they            the light given off by          .       (b)   The Earth is 8.3 light minutes from the Sun. If 1 light minute is 1.8 x 10 7   km,     calculate the distance between the Earth  and the Sun in km.   (c)   The speed of light is 3 x 10 5   km/s. Using the relationship:     Time taken = Distance/Speed     calculate the time taken for light from the Sun to arrive here on earth.     2   Match the phrases on the left with the phrases on the right and the n write out the  complete sentences.     Radio signals take a long time to       because they do not have to support life   travel through the solar system   Unmanned space craft do not have     because the distances are so vast   to carry food, water and oxygen   Astronauts   need to be shielded       because they must provide life    from cosmic rays             support systems   Manned spacecraft are           because they can cause cancer   very expensive……………..     3   Some definitions are given below.  For each, give a word which best fits the defin ition.   (a)   A single word used to describe a group of stars.   (b)   An object is space which is so hot it emits huge quantities of light.   (c)   A collection of planets orbiting around a star.   (d)   The force of attraction towards the Sun which keeps the planets in orbit   (e)   A region  in space which is left behind when a major star dies.  
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Exploring our Solar System


1
(a)
Use words from the following list to complete the paragraph below.


nine, stars, sun, moon, reflect, hot, light


There are 


 planets that orbit the 


 . The 



orbits the Earth. Our sun is a star. Stars give off their own 



 because they are extremely 


. We can see other objects in the universe because they 



 the light given off by 



. 


(b)
The Earth is 8.3 light minutes from the Sun. If 1 light minute is 1.8 x 107 km,



calculate the distance between the Earth and the Sun in km.


(c)
The speed of light is 3 x 105 km/s. Using the relationship:



Time taken = Distance/Speed



calculate the time taken for light from the Sun to arrive here on earth.


2
Match the phrases on the left with the phrases on the right and then write out the complete sentences.


Radio signals take a long time to


because they do not have to support life


travel through the solar system


Unmanned space craft do not have

because the distances are so vast


to carry food, water and oxygen


Astronauts need to be shielded


because they must provide life 


from cosmic rays





support systems


Manned spacecraft are




because they can cause cancer


very expensive……………..


3
Some definitions are given below.  For each, give a word which best fits the definition.


(a) A single word used to describe a group of stars.


(b) An object is space which is so hot it emits huge quantities of light.


(c) A collection of planets orbiting around a star.


(d) The force of attraction towards the Sun which keeps the planets in orbit


(e) A region in space which is left behind when a major star dies.
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Homework P2f Higher  

OCR GCSE    Science    

  Exploring our Solar System   1   (a)   We use the light year to measure very large distances. The speed of light is    3 x 10 5   km/s. Using the expression:         Distance = Speed x Time         calculate the distance in km which corresponds to one light year.     (b)   Planets   have near - circular orbits around the Sun. Explain with the aid of a labelled  diagram the forces which maintain a planet in orbit.      2   Match the phrases on the left with the phrases on the right and write out the complete  sentences.       Robot spacecraft do n ot             because repairs in space are impossible     need to carry oxygen   Robot spacecraft can go into regions   this is not a problem with unmanned    of space lethal to humans   spacecraft     Unmanned spacecraft must be           because there is no need for life support     totally reliable     Prolonged weightlessness in            because there are no humans on board   space is dangerous to humans……………..       3   (a)   List the requirements for human life which must be provided in a manned spacecraft if its        occupants are to survive.     (b)   Hum ans can survive in zero gravity but these conditions can badly affect the body if  exposure to them is prolonged.  List, with reasons, the effects which zero gravity can have  upon the human body.     (c)   Explain why cosmic rays are dangerous to astronauts and how  they may be protected from  them during space flights.  
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Exploring our Solar System


1
(a)
We use the light year to measure very large distances. The speed of light is 
3 x 105 km/s. Using the expression:




Distance = Speed x Time




calculate the distance in km which corresponds to one light year.


(b)
Planets have near-circular orbits around the Sun. Explain with the aid of a labelled diagram the forces which maintain a planet in orbit. 


2
Match the phrases on the left with the phrases on the right and write out the complete sentences.



Robot spacecraft do not





because repairs in space are impossible



need to carry oxygen


Robot spacecraft can go into regions
this is not a problem with unmanned 


of space lethal to humans
spacecraft



Unmanned spacecraft must be




because there is no need for life support



totally reliable



Prolonged weightlessness in 




because there are no humans on board


space is dangerous to humans……………..


3
(a)
List the requirements for human life which must be provided in a manned spacecraft if its 




occupants are to survive.


(b) Humans can survive in zero gravity but these conditions can badly affect the body if exposure to them is prolonged.  List, with reasons, the effects which zero gravity can have upon the human body.


(c) Explain why cosmic rays are dangerous to astronauts and how they may be protected from them during space flights.
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  OCR GCSE    Science  

Self - assessment quiz : Answers     P2 a Foundation and Higher  

Collecting energy from the Sun   1   Use the words from the following list to complete the paragraph below.   [F]   d irect current      solar      electrical      intensity      remote locations      turbines      surface area   A photocell converts         energy into         energy .  Th e  power  which it produces is                 and it has the great  advantage that it can operate in                 .   The power generated  depends upon the         of the sunlight and the                 of the cell  which is exposed. The Sun’s energy can also be harnessed via the wind whic h can be  used   to drive         which generate electricity.   2   Arrange the following points about providing electricity by photocells in the table below  as a dvantages or disadvantages.   [F/H]   low maintenance       no need for power cables     no need for fuel     lo ng life     rugged   renewable energy resource     no polluting waste     n o power at   night or in bad weather   l arge area of cell required to power e . g . , a house.  

Advantages  Disadvantages  

  

  

  

  

  

  

3   List the advantages and the disadvantages of using   wind turbines in the table below:   [ H]  

Advantages  Disadvantages  

  

  

  

4   Describe how electrici ty is produced in a photocell.  Place the following steps in order:   [H]   (i)   Electrons flow freely .  (ii)   Energy is absorbed by the photocell .  (iii)   Electrons ar e  knocked loose from the silicon crystal .  

STEP 1   

STEP 2   

STEP 3   
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Self - assessment quiz   P2g   Foundation and Higher  

Threats to Earth   1   Use the words from the list to co mplete the paragraph below.   [F]   climate      asteroids      telescopes      crater      rock      collision      Sun      h ot      fires   Near Earth O bjects (NEO s ) may be        or comets on a possible         course with Earth. T hey may be seen using      . Many   asteroids have collided with Earth in the past. Asteroids are made from        and   a collision would leave a        on the surface of the Earth. It could also cause         due to the e jection of        rocks. Dust from the collision could   bl ock out the        and could cause the        to change.   2   Read the following statements and answer true [T] or fa lse [F] in the spaces provided.   [F/H]  

Asteroids are pieces of rock left over from when the Solar System was created.   

  

The large gravity of Jupiter   is encouraging the formation of a further planet.   

  

The asteroid belt is between Jupiter and Saturn.   

  

Violent asteroid collisions form craters around which we find unusual elements  such as iridium.   

 

Changes in the number of fossils in adjacent  rocks indicate where a comet has  collided with Earth.   

 

3   C omplete the following paragraph.   [F/H]   Comets have orbits which ar e highly      . They are made from        and        and have come from ob jects orbiting the        far bey ond the      .  As a comet approaches a  star its speed will         due to the        of the star.   4   Collision with an NEO presents a grave danger to our planet. Write notes to discuss the  following points .   [H]      The use of telescopes to look out for the danger.      The use of satellites to look out for the da nger.      The use of explosions to deflect any NEO which approaches the Earth.                                                                                                                                        
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Threats to Earth


1
Use the words from the list to complete the paragraph below.
[F]


climate    asteroids    telescopes    crater    rock    collision    Sun    hot    fires


Near Earth Objects (NEOs) may be  
 or comets on a possible


 
 course with Earth. They may be seen using  
. Many

asteroids have collided with Earth in the past. Asteroids are made from  
 and

a collision would leave a  
 on the surface of the Earth. It could also cause

 
 due to the ejection of  
 rocks. Dust from the collision could

block out the  
 and could cause the  
 to change.


2
Read the following statements and answer true [T] or false [F] in the spaces provided.
[F/H]


		Asteroids are pieces of rock left over from when the Solar System was created.

		



		

		



		The large gravity of Jupiter is encouraging the formation of a further planet.

		



		

		



		The asteroid belt is between Jupiter and Saturn.

		



		

		



		Violent asteroid collisions form craters around which we find unusual elements such as iridium.

		



		

		



		Changes in the number of fossils in adjacent rocks indicate where a comet has collided with Earth.

		



		

		





3
Complete the following paragraph.
[F/H]


Comets have orbits which are highly  
. They are made from  


and  
 and have come from objects orbiting the  


far beyond the  
. As a comet approaches a star its speed will

 
 due to the  
 of the star.


4
Collision with an NEO presents a grave danger to our planet. Write notes to discuss the following points.
[H]

· The use of telescopes to look out for the danger.


· The use of satellites to look out for the danger.


· The use of explosions to deflect any NEO which approaches the Earth.
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Homework P2g Foundation  

Threats to Earth     1   Complete the following paragraph using words from the list.     rock, solar, dinosaurs, elliptical, Sun, gravity, circular, belt     Asteroids are large pieces of            left over from when the          system was created. They orbit the            betwe en Mars and Jupiter where they are trapped by the            of  these two planets. We call this the asteroid        . While asteroids remain in this            orbit they are no threat to us. If, however, a collision with another  asteroid puts them into an            orbit then   they could collide with us  and cause considerable damage. It is believed that such a collision caused the extinction of  the            .     2   Match the phrases on the left with the phrases on the right and write out the complete  sentences.      Asteroids are large  r ocks           cold chunks of ice and dust.   Comets are in large orbits   left over from the creation of the  solar system.   Comets are made from           beyond the planet Pluto.   Comets spee d up as they approach the Sun   due to the strong gravitational  field.     3   Some defi nitions are given below.  For each, give a word which best fits the definition.     (a)   A piece of rock orbiting in space which is left over from the creation of the solar system.   (b)   The shape of the orbit of a comet.   (c)   The circular depression remaining fo llowing the impact of an asteroid with the surface of  a planet.   (d)   A collection of dust and chunks of ice which orbits the Sun.  
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Threats to Earth


1
Complete the following paragraph using words from the list.


rock, solar, dinosaurs, elliptical, Sun, gravity, circular, belt


Asteroids are large pieces of 



 left over from when the 



system was created. They orbit the 



 between Mars and Jupiter where they are trapped by the 



 of these two planets. We call this the asteroid 


. While asteroids remain in this 



 orbit they are no threat to us. If, however, a collision with another asteroid puts them into an 



 orbit then they could collide with us and cause considerable damage. It is believed that such a collision caused the extinction of the 



 .


2
Match the phrases on the left with the phrases on the right and write out the complete sentences. 


Asteroids are large rocks




cold chunks of ice and dust.


Comets are in large orbits
left over from the creation of the solar system.


Comets are made from




beyond the planet Pluto.


Comets speed up as they approach the Sun
due to the strong gravitational field.


3
Some definitions are given below.  For each, give a word which best fits the definition.

(a)
A piece of rock orbiting in space which is left over from the creation of the solar system.


(b)
The shape of the orbit of a comet.


(c)
The circular depression remaining following the impact of an asteroid with the surface of a planet.


(d)
A collection of dust and chunks of ice which orbits the Sun.
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Homework P2g Higher  

OCR GCSE    Science    

  Threats to Earth     1   (a)   Explain the difference between an asteroid and a comet.       (b)   Explain how asteroid collision can cause a planet or a moon to grow and how and  why the rate of growth can change with time.     (c)   Explain why the path of a near earth object suc h as an asteroid may change as it  passes through space.         2   The newly formed United Earth Government has appointed you to the position of  Minister for Near Earth Objects. Your brief is to reduce the dangers and the effects of  collisions with NEOs. Describ e:     (a)   How you would set up a system to warn Earth of possible collision by a NEO.   (b)   How you could defend the Earth from an impending collision by a NEO.       3   Match the phrases on the left with the phrases on the right then write out the complete  sentences     The existence of craters on the Moon         due to their enormous speed   Asteroids have huge kinetic energy         melts the surrounding rock   Impact craters on Earth are disguised         their speed therefore increases   Gravity accelerates comets             kinetic energy is  turned into heat   as they approach the Sun   In an asteroid collision               is evidence of collision with NEOs.   The high temperatures in an             due to the effects of weathering   asteroid collision    
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Threats to Earth


1
(a)
Explain the difference between an asteroid and a comet.


(b) Explain how asteroid collision can cause a planet or a moon to grow and how and why the rate of growth can change with time.


(c) Explain why the path of a near earth object such as an asteroid may change as it passes through space.


2
The newly formed United Earth Government has appointed you to the position of Minister for Near Earth Objects. Your brief is to reduce the dangers and the effects of collisions with NEOs. Describe:


(a)
How you would set up a system to warn Earth of possible collision by a NEO.


(b) How you could defend the Earth from an impending collision by a NEO.


3
Match the phrases on the left with the phrases on the right then write out the complete sentences


The existence of craters on the Moon



due to their enormous speed


Asteroids have huge kinetic energy



melts the surrounding rock


Impact craters on Earth are disguised



their speed therefore increases


Gravity accelerates comets





kinetic energy is turned into heat


as they approach the Sun


In an asteroid collision






is evidence of collision with NEOs.


The high temperatures in an





due to the effects of weathering


asteroid collision
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  OCR GCSE    Science  

Self - assessment quiz   P2h   Foundation and Higher  

The Big Bang   1   True or false? Put T or F in the boxes.   [F]  

The Big Bang theory is about the origin of the universe.   

  

An alternative theory on the origin of the universe is the dynamic state theory.   

  

Fraunhofer discovered black bands in the spectrum   of sunlight.   

  

Doppler discovered that the wavelength of a wave increases as you move towards its source.   

  

The universe started with a giant explosion as a result of which it is now contracting.   

  

Distant galaxies are moving away from us more qu ickly than the ones closer to us.   

2   Use the words from the list  to complete the paragraph below.   [F/H]   white dwarf     supernova     light     gravity     black hole     hydrogen     red giant     5 billion   Stars are form ed from clouds of the gas      .  When this  fuel ru ns out a   star will die.  Firs t it will swell to form a        and, if the star is large   enough, it will explode as a       . This will leave a        where the        i s so strong that not even        can escape.   A   medium - weight star, such as our Sun, does not co ntain sufficie nt fuel for this.   It is  estimated that in        years it wil l swell up to form a        which will  cool and shrink to form a      .   3   Complete the following paragraph which   describes how stars are formed.   [H]   The Big Bang   took place approximately        years ago.  The U niverse   expanded rapidly and        allowing hydrogen to form when the temperature   dropped to about        ° C.   The atoms of hydrogen were attracted to one   another by        which made the  gas cloud      .  This   energy was transferred to heat energy which enabled        reacti ons to take   pl ace at the centre of the cloud.   These reactions take place at a temperature of around       million   ° C and   convert the hydrogen into      .  Energy   released from this  reaction prevents further        of the gas cloud.  
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The Big Bang


1
True or false? Put T or F in the boxes.
[F]


		The Big Bang theory is about the origin of the universe.

		



		

		



		An alternative theory on the origin of the universe is the dynamic state theory.

		



		

		



		Fraunhofer discovered black bands in the spectrum of sunlight.

		



		

		



		Doppler discovered that the wavelength of a wave increases as you move towards its source.

		



		

		



		The universe started with a giant explosion as a result of which it is now contracting.

		



		

		



		Distant galaxies are moving away from us more quickly than the ones closer to us.

		





2
Use the words from the list to complete the paragraph below.
[F/H]


white dwarf   supernova   light   gravity   black hole   hydrogen   red giant   5 billion

Stars are formed from clouds of the gas  
. When this fuel runs out a


star will die. First it will swell to form a  
 and, if the star is large

enough, it will explode as a  
. This will leave a  


where the  
 is so strong that not even  
 can escape. A

medium-weight star, such as our Sun, does not contain sufficient fuel for this. It is estimated that in  
 years it will swell up to form a  


which will cool and shrink to form a  
.


3
Complete the following paragraph which describes how stars are formed.
[H]

The Big Bang took place approximately  
 years ago. The Universe

expanded rapidly and  
 allowing hydrogen to form when the temperature

dropped to about  
 °C. The atoms of hydrogen were attracted to one

another by  
 which made the gas cloud  
. This

energy was transferred to heat energy which enabled  
 reactions to take

place at the centre of the cloud. These reactions take place at a temperature of around


 million °C and convert the hydrogen into  
. Energy

released from this reaction prevents further  
 of the gas cloud.
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  OCR GCSE    Science  

Homework P2h Foundation  

The   Big Bang     1   When a star like our Sun runs out of hydrogen it dies.   Place the following steps in the  death of a star in the correct order.   ●   Fusion reactions cease   ●   The star becomes a white dwarf   ●   The star becomes a black dwarf   ●   The star becomes unstable   ●   Th e star cools and shrinks   ●   The star swells to become a red giant   2   Write out and complete the following paragraph using words from the list.   h ot      light      black      giant      supernova      explosion      iron   When very large stars run out of hydrogen they appea r blue because they become  very         A       .   They then expand to form a red         B       ,   but fusion reactions cease only  when   all the material has turned to         C       .   A         D         results :   this is an         E         in  which material is scattered into spac e.   This can leave a         F         hole from which not  even         G         can escape.   3   Match the phrases on the left with the phrases on the right then write out the complete  sentences.  

The Big Bang theory …  … is  referred to as red shift .  

The change in pitch  of an approaching train  whistle …  … that stars are moving away from us.  

In astronomy, the Doppler effect …  … is about the origin of the universe.  

Red shift is used as evidence …  … is an example of the Doppler  effect.  

The presence of black lines in the s pectrum of  the Sun …  … it has been replaced by the Big  Bang theory.  

The steady state theory is about the origin of the  universe ,   …  … was noticed by Joseph Fraunhofer  
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The Big Bang


1
When a star like our Sun runs out of hydrogen it dies. Place the following steps in the death of a star in the correct order.


· Fusion reactions cease


· The star becomes a white dwarf


· The star becomes a black dwarf


· The star becomes unstable


· The star cools and shrinks


· The star swells to become a red giant

2
Write out and complete the following paragraph using words from the list.

hot    light    black    giant    supernova    explosion    iron

When very large stars run out of hydrogen they appear blue because they become very      A     . They then expand to form a red      B     , but fusion reactions cease only when all the material has turned to      C     . A      D      results: this is an      E      in which material is scattered into space. This can leave a      F      hole from which not even      G      can escape.

3
Match the phrases on the left with the phrases on the right then write out the complete sentences.

		The Big Bang theory …

		… is referred to as red shift.



		The change in pitch of an approaching train whistle …

		… that stars are moving away from us.



		In astronomy, the Doppler effect …

		… is about the origin of the universe.



		Red shift is used as evidence …

		… is an example of the Doppler effect.



		The presence of black lines in the spectrum of the Sun …

		… it has been replaced by the Big Bang theory.



		The steady state theory is about the origin of the universe, …

		… was noticed by Joseph Fraunhofer
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Collecting energy from the Sun

1
Use the words from the following list to complete the paragraph below.
[F]

direct current    solar    electrical    intensity    remote locations    turbines    surface area


A photocell converts  
 energy into  
 energy. The power which it produces is  
   
 and it has the great advantage that it can operate in  
   
 . The power generated depends upon the  
 of the sunlight and the  
   
 of the cell which is exposed. The Sun’s energy can also be harnessed via the wind which can be used to drive  
 which generate electricity.

2
Arrange the following points about providing electricity by photocells in the table below as advantages or disadvantages.
[F/H]


low maintenance     no need for power cables     no need for fuel     long life     rugged renewable energy resource     no polluting waste     no power at night or in bad weather large area of cell required to power e.g., a house.

		Advantages

		Disadvantages



		

		



		

		



		

		



		

		



		

		



		

		





3
List the advantages and the disadvantages of using wind turbines in the table below:
[H]

		Advantages

		Disadvantages



		

		



		

		



		

		





4
Describe how electricity is produced in a photocell. Place the following steps in order:
[H]

(i) Electrons flow freely. (ii) Energy is absorbed by the photocell. (iii) Electrons are knocked loose from the silicon crystal.

		STEP 1

		



		STEP 2

		



		STEP 3
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  OCR GCSE    Science  

Homework P2h   Higher  

The  Big   Bang     1   Some definitions are given below.  For each, give a word which best fits the definition.   (a)   The theory in which the universe first appeared at a single point 15 billion years ago.   (b)   The stage in the death of a star following the explosion of a  red giant.   (c)   An alternative name for a black hole.   (d)   The dust ejected from a star before its death.   (e)   The element formed from hydrogen as a result of nuclear fusion.     2   The speed of light is 3 x 10 5   km/s. If a pulse of microwaves from Earth takes 20 minutes to  r eflect from the surface of the planet Zarg use the expression:     Distance = Speed x Time     to calculate the distance from Earth to Zarg. [Hint: remember this is like an echo, the waves  must go to Zarg and back.]     3   Match the phrases on the left with the phra ses on the right then write out the complete  sentences.     If a wave source is moving away from     using the correct type of telescope           you, its wavelength will increase   If a star is moving away from you       this is called the Doppler effect   We can study t he   sky over the whole   its light is shifted towards the   red end of    electromagnetic spectrum by    the spectrum                 our galaxy is called the Milky Way   The Fraunhofer lines         will die and become a black hole   Red giant and white dwarf         are black lines in  the spectrum   of stars   When a massive star runs out of hydrogen fuel it   are steps in the death of a sta r   A gala xy is a collection of stars            
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The Big Bang


1
Some definitions are given below.  For each, give a word which best fits the definition.


(a) The theory in which the universe first appeared at a single point 15 billion years ago.


(b) The stage in the death of a star following the explosion of a red giant.


(c) An alternative name for a black hole.


(d) The dust ejected from a star before its death.


(e) The element formed from hydrogen as a result of nuclear fusion.


2
The speed of light is 3 x 105 km/s. If a pulse of microwaves from Earth takes 20 minutes to reflect from the surface of the planet Zarg use the expression:


Distance = Speed x Time


to calculate the distance from Earth to Zarg. [Hint: remember this is like an echo, the waves must go to Zarg and back.]


3
Match the phrases on the left with the phrases on the right then write out the complete sentences.


If a wave source is moving away from

using the correct type of telescope


       you, its wavelength will increase


If a star is moving away from you


this is called the Doppler effect


We can study the sky over the whole
its light is shifted towards the red end of 


electromagnetic spectrum by 
the spectrum








our galaxy is called the Milky Way


The Fraunhofer lines



will die and become a black hole


Red giant and white dwarf



are black lines in the spectrum of stars


When a massive star runs out of hydrogen fuel it
are steps in the death of a star

A galaxy is a collection of stars
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  OCR GCSE    Science  

Homework P2a Foundation  

Collecting energy from the Sun   1   James has purchased a ki t to make a solar powered fan.  He opens the box and inside he  finds the parts shown  below .               (a)   Draw a sketch to show how James would set up his solar powered fan.   (b)   James sets his fan up on  a window   ledge.  A piece of paper falls onto the ph otocell ,   partially covering it.  What ha ppens to the speed of the fan?  Explain your answer.   (c)   Suggest what will happen to the speed of th e fan towards evening when the S un  goes down.  Explain your answer.     2   Stephanie and her partner decide to build an energy efficient  house.   (a)   Suggest the direction in whic h the solar panel should  face.  Explain your answer.     (b)   Explain why the air flow in the wall cavity is in the  direction shown by the arrows.   (c)   Explain t he energy transfer which ta kes place in the  wind turbine.  How does this energy   originate from  the Sun?      3   Raschid wants to investigate how the voltage produced by a photocell changes with the  distance of t he cell from the light source.  His teacher provide s him with a photocell, a  light source, a ruler and some connecting leads.   (a)   Sketch how  Raschid  should set up the equipment to conduct his investigation.   (b)   What mea surements should Raschid take?  How can he improve upon the  r eliability of these?   (c)   Design a measur ements table for Raschid to record his results.   (d)   Raschid decides to illustrate his results by plotting a graph of voltage obtained (on  the vertical axis) against distance fr om the lamp (horizontal axis).  Sketch the graph  that   he would obtain.  

motor   connecting wires  

photocell  

fan blade  

water pipes  

air flow  

wind  turbine  

solar  panel  

cavity  

glass  wall  

Sun  
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Collecting energy from the Sun


1
James has purchased a kit to make a solar powered fan. He opens the box and inside he finds the parts shown below.

[image: image5.jpg]gateway
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(a)
Draw a sketch to show how James would set up his solar powered fan.


(b)
James sets his fan up on a window ledge. A piece of paper falls onto the photocell, partially covering it. What happens to the speed of the fan? Explain your answer.


(c)
Suggest what will happen to the speed of the fan towards evening when the Sun goes down. Explain your answer.

2
Stephanie and her partner decide to build an energy efficient house.


(a)
Suggest the direction in which the solar panel should face. Explain your answer. 

(b)
Explain why the air flow in the wall cavity is in the direction shown by the arrows.


(c) Explain the energy transfer which takes place in the wind turbine. How does this energy originate from the Sun? 

3
Raschid wants to investigate how the voltage produced by a photocell changes with the distance of the cell from the light source. His teacher provides him with a photocell, a light source, a ruler and some connecting leads.


(a) Sketch how Raschid should set up the equipment to conduct his investigation.


(b) What measurements should Raschid take? How can he improve upon the reliability of these?


(c) Design a measurements table for Raschid to record his results.


(d) Raschid decides to illustrate his results by plotting a graph of voltage obtained (on the vertical axis) against distance from the lamp (horizontal axis). Sketch the graph that he would obtain.

motor







connecting wires







photocell







fan blade







water pipes







air flow







wind turbine







solar panel







cavity







glass wall







Sun
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    OCR GCSE    Science  

Homework P2a Higher  

Collecting energy from the Sun   1   A group of students   is investigating a photocell.  They decide to investigate how the  are a   of the cell which is exposed to light affects the voltage which the cell produces.   (a)   Sketch a suitable experimental set up which the st udents could use to make their  measurements.   (b)   What   measurements would they take?  What further precaution is required to  ensure the reliability of their results?   (c)   They obtained the following measurements :    

Area exposed/cm 2  0  5  10  15  20  

Voltage obtained  0 . 5  1 .5  2.0  2.5  3.0  

  (i)   Plot a graph of these measurements using the vertical axis for voltage and the  horizontal axis for area .   (ii)   Use your graph to predict the cell area which is required to pro duce a potential  difference of  4.0 volts.   (d)   A photocell use d under good conditions can produce 50   W of power for every  s quare metre of cell exposed to s unlight.   (i)   A student’s computer consume s 150 W of power.  Calculate the area of  photocell which he requires to run his computer.   (ii)   The figure which you have ca lculated in  (i)   sh ould be regarded as a minimum.  Explain   why this is so.   (iii)   Draw the circuit diagram which would be used including the photocell,  computer and rechargeable battery.     2                     The diagram shows a photocell connected to an electrical lo ad.     (a)   Name the chemical element which is used in photocells.     (b)   State the energy change which takes place in a photocell.     (c)   Explain the steps in which this energy change in a photocell takes place.   (d)   Give  three   practical uses of photocells and ex plain why it is the preferred source  of power for each of the applications.  

light  

electron  flow  

elect rical load  
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Collecting energy from the Sun


1
A group of students is investigating a photocell. They decide to investigate how the area of the cell which is exposed to light affects the voltage which the cell produces.


(a) Sketch a suitable experimental set up which the students could use to make their measurements.


(b) What measurements would they take? What further precaution is required to ensure the reliability of their results?


(c) They obtained the following measurements:

		Area exposed/cm2

		0

		5

		10

		15

		20



		Voltage obtained

		0.5

		1.5

		2.0

		2.5

		3.0





(i)
Plot a graph of these measurements using the vertical axis for voltage and the horizontal axis for area.

(ii)
Use your graph to predict the cell area which is required to produce a potential difference of 4.0 volts.


(d)
A photocell used under good conditions can produce 50 W of power for every square metre of cell exposed to sunlight.


(i)
A student’s computer consumes 150 W of power. Calculate the area of photocell which he requires to run his computer.


(ii)
The figure which you have calculated in (i) should be regarded as a minimum. Explain why this is so.


(iii)
Draw the circuit diagram which would be used including the photocell, computer and rechargeable battery.


2




The diagram shows a photocell connected to an electrical load.



(a)
Name the chemical element which is used in photocells.



(b)
State the energy change which takes place in a photocell.



(c)
Explain the steps in which this energy change in a photocell takes place.


(d)
Give three practical uses of photocells and explain why it is the preferred source of power for each of the applications.


light







electron flow







electrical load
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