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1a 10954 0.7 0.5 1 67.8 99
1bi 10986 1.9 0.9 3 62.3 99.3
1bii 8353 0.4 0.5 1 41.3 75.5
2ai 10724 2.6 0.8 3 86.5 96.9
2aii 10582 1.4 0.7 2 68.1 95.6
2aiii 10273 2.1 1.1 3 69.3 92.8
2bi 10467 1.8 1 4 44.1 94.6
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2biii 8370 0.1 0.3 2 4.5 75.6
3ai 10848 0.4 0.5 1 38.4 98
3aii 9237 0.1 0.3 2 3.2 83.5
3b 10853 0.8 1 2 40.8 98
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5aiii 9837 1.2 0.8 2 59.4 88.9
5bi 9605 0.7 0.5 1 70.9 86.8
5bii 9104 0.4 0.5 1 44.4 82.3
5c 9004 0.2 0.6 2 10.8 81.3
6a 8712 0.4 0.6 2 22.3 78.7
6bi 8597 0.4 0.8 3 12.4 77.7
6bii 9586 1.8 1.3 3 61.2 86.6
6ci 9014 1.5 0.9 2 75.6 81.4
6cii 5895 0.1 0.2 1 6 53.3
6di 6809 0 0.2 3 1.5 61.5
6dii 6172 0.1 0.3 1 10.9 55.8
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8 
~--------- ----------------------~Examine 


3. A group of students investigated different methods of heat transfer. 


(a) First, they added a purple crystal to a beaker of water and heated it up as shown below. 


purple 
crystal 


(i) Circle the method of heat transfer 


conduction 


beaker 
of water 


radiation (1) 


(ii) I. State what the students observed. You may add to the diagram if you wish. 
[1] 


.;Y.Q~·-··~ ····--~ ·- fu····~.w.,~_ ... $b.~ ........ ~~ ·····~ ······ ........ .. 


... 'f~~ ·::;~z~~~-~e~ ... , .. \h. ...... £ . ..,.r,:,\?.~ ....... ~r-1,s..1.!l. ..... m~ ......... .. 
11. Give a reason for your answer to part I. [1] 


...... ~h~1. .. . \\,,., .... ~ ..... hL~\s ......... t>-f ....... ~ ....... ~~ .... ~ .~~.-
.. ffi9.Y.'?. .... _ .. \'.O ........ c,... .... t:.a\°Ad: .. _~~6~ ....... ,..\\,.,.._h~ ..... ~~ .... . 
S~-r~ \-o ~ <- C.O~ ~ ~ co\.o. \..i','\l 


\::, e:c.o.-v-i e. v-l o..-v'") 


111011111111 
08 O WJEcC8ACL1(1 


only 







9 I 
r------------------------------- -----~Examlner 


(b) In their next experiment the students placed 4 metal rods on a tripod. 
The rods were identical except they were made from different metals. 
They attached a drawing pin to the end of each rod with Vaseline. 
They heated the other end of each of the rods and recorded the time for each pin to 
drop off. 


drawing pin 


.;;a,i~ !,!_--copper rod 


The students recorded the following results: 


Metal 
Time for pin to 


drop off (s) 


iron 46 


copper 10 


brass 23 


aluminium 18 


brass rod 


aluminium rod 


heatproof mat 


List the metals in order from best conductor to worst conductor . 


Best conductor . 1r::.Pn ...... 


.~ .. r ..... c1.s .. 


only 


(2) 


. .t. .... 9.,.l,i;._n.,n:.J./\ VT) n 
.__ ____ w_o_rs_t_c_o_n_d_uc_t_o_r ___ ~_ .. !:>_._~_P_ .. u:._._ ... _ ... _ .. .. _ ... _ ... _ ... _ ... _ .. _______________ _,0 
I IIHI 111111111111 


09 OWJECC8AC Lkl Turn over. 


-0 



jonesj

Sticky Note

Accepted set by jonesj



jonesj

Sticky Note

Accepted set by jonesj



jonesj

Sticky Note

None set by jonesj



jonesj

Sticky Note

None set by jonesj
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© WJEC CBAC Ltd. 6 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3. (a) (i)  Convection  
 


1   1  1 


  (ii) I Dye / purple moves upwards or upwards arrow from the crystal 
shown on the diagram 
Don’t accept purple crystal moves 
 


 1  1  1 


   II Because hot water rises / hot water is less dense 
Don’t accept heat rises 
 


1   1  1 


 (b)   Copper identified as best (1) 
Other 3 in order: aluminium / brass / iron (1) 
 


  
2 2  2 


    Question 3 total 2 1 2 5 0 5 


 
 
  












8 
~--------- ----------------------~Examine 


3. A group of students investigated different methods of heat transfer. 


(a) First, they added a purple crystal to a beaker of water and heated it up as shown below. 


purple 
crystal 


(i) Circle the method of heat transfer 


conduction 


beaker 
of water 


radiation (1) 


(ii) I. State what the students observed. You may add to the diagram if you wish. 
[1] 


.;Y.Q~·-··~ ····--~ ·- fu····~.w.,~_ ... $b.~ ........ ~~ ·····~ ······ ........ .. 


... 'f~~ ·::;~z~~~-~e~ ... , .. \h. ...... £ . ..,.r,:,\?.~ ....... ~r-1,s..1.!l. ..... m~ ......... .. 
11. Give a reason for your answer to part I. [1] 


...... ~h~1. .. . \\,,., .... ~ ..... hL~\s ......... t>-f ....... ~ ....... ~~ .... ~ .~~.-
.. ffi9.Y.'?. .... _ .. \'.O ........ c,... .... t:.a\°Ad: .. _~~6~ ....... ,..\\,.,.._h~ ..... ~~ .... . 
S~-r~ \-o ~ <- C.O~ ~ ~ co\.o. \..i','\l 


\::, e:c.o.-v-i e. v-l o..-v'") 


111011111111 
08 O WJEcC8ACL1(1 


only 



Sticky Note

The candidate shows no recall of observing a convection current. 0/1



Sticky Note

No explanation of how convection warms the water through hot water rising. 0/1



Sticky Note

Correct selection. 1/1







9 I 
r------------------------------- -----~Examlner 


(b) In their next experiment the students placed 4 metal rods on a tripod. 
The rods were identical except they were made from different metals. 
They attached a drawing pin to the end of each rod with Vaseline. 
They heated the other end of each of the rods and recorded the time for each pin to 
drop off. 


drawing pin 


.;;a,i~ !,!_--copper rod 


The students recorded the following results: 


Metal 
Time for pin to 


drop off (s) 


iron 46 


copper 10 


brass 23 


aluminium 18 


brass rod 


aluminium rod 


heatproof mat 


List the metals in order from best conductor to worst conductor . 


Best conductor . 1r::.Pn ...... 


.~ .. r ..... c1.s .. 


only 


(2) 


. .t. .... 9.,.l,i;._n.,n:.J./\ VT) n 
.__ ____ w_o_rs_t_c_o_n_d_uc_t_o_r ___ ~_ .. !:>_._~_P_ .. u:._._ ... _ ... _ .. .. _ ... _ ... _ ... _ ... _ .. _______________ _,0 
I IIHI 111111111111 


09 OWJECC8AC Lkl Turn over. 


-0 



jonesj

Sticky Note

Accepted set by jonesj



jonesj

Sticky Note

Accepted set by jonesj



jonesj

Sticky Note

None set by jonesj



jonesj

Sticky Note

None set by jonesj



Sticky Note

The candidate has listed the metals in order of longest to shortest time but the shortest time is the best conductor. 
0/2












Sticky Note

Correct response. 1/1




Sticky Note

This response is vague but the arrows on the diagram show a clear, clockwise convection current.  1/1



Sticky Note

Hot water rises and cold water sinks is clearly identified. 1/1







Sticky Note

Correct order identified. 2/2












Sticky Note

Correct selection. 1/1



Sticky Note

The candidate shows no recall of observing a convection current. 0/1



Sticky Note

This response does not address how convection currents arise due to hot water being less dense and rising. 0/1







Sticky Note

Correct order identified. 2/2
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(3430U30-1)08 © WJEC CBAC Ltd.


Examiner
only


3.	 A group of students investigated different methods of heat transfer.


	 (a)	 First, they added a purple crystal to a beaker of water and heated it up as shown below.


purple 
crystal


		  (i)	 Circle the method of heat transfer that was being investigated. 


		  conduction        convection        radiation� [1]


		  (ii)	 I.	 State what the students observed. You may add to the diagram if you wish. 
� [1]


	


	


	 II.	 Give a reason for your answer to part I.� [1]


	


	


beaker 
of water







(3430U30-1) Turn over.09
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Examiner
only


	 (b)	 In their next experiment the students placed 4 metal rods on a tripod.
		  The rods were identical except they were made from different metals.
		  They attached a drawing pin to the end of each rod with Vaseline. 
		  They heated the other end of each of the rods and recorded the time for each pin to 


drop off.


Bunsen burner


rod ends 
touching


drawing pin


iron rod


copper rod


brass rod


aluminium rod


tripod stand


heatproof mat


		  The students recorded the following results:


Metal Time for pin to 
drop off (s)


iron 46


copper 10


brass 23


aluminium 18


		  List the metals in order from best conductor to worst conductor.� [2]


		  Best conductor	                                           


			                                             


			                                             


		  Worst conductor	                                             5


3
4


3
0


U
3


0
1


0
9


Vaseline
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© WJEC CBAC Ltd. 7 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4. (a)   Indicative content: Treat as neutral reference to cost. 
 
Coal 
Coal is non-renewable. It is reliable and produces large amounts of 
electricity. Coal is a fossil fuel which produces CO2 and SO2 when 
burned. CO2 is a greenhouse gas which contributes to climate 
change. SO2 produces acid rain. Mining coal damages habitats and 
the transport of coal also has significant environmental impact. 
 
Nuclear 
Nuclear is non-renewable. It is reliable and it produces very large 
amounts of electricity and no greenhouse gases. Nuclear produces 
nuclear waste which is highly radioactive for very long periods of time 
making it costly and difficult to store.   
 
Wind 
Wind is renewable and it does not produce CO2, there is also no fuel 
cost. It is unreliable and to produce sufficient electricity would require 
very large numbers of turbines. It causes visual and noise pollution. 
 


6   6   


    5–6 marks 
Discusses advantages and disadvantages of all 3 types of power 
station. 
There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. The candidate uses 
appropriate scientific terminology and accurate spelling, punctuation 
and grammar. 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


    3–4 marks 
Discusses some advantages and disadvantages of 2 of the 3 types 
of power station or provides a limited treatment of all.  
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. The 
candidate uses mainly appropriate scientific terminology and some 
accurate spelling, punctuation and grammar. 
 
1–2 marks 
Discusses some advantages and disadvantages of 1 of the 3 types 
of power station or provides a limited treatment of 1 or 2 types.  
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little structure. 
The candidate uses limited scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 
 
0 marks 
No attempt made or no response worthy of credit. 
 


      


 (b) (i)  10.0 [MWh] 
 


 1  1   


  (ii)  
Selection and substitution: 


5
x 100]


15
[  (1)   


% efficiency = 33.3 or 33 (1)  
Award 1 mark for answer only of 0.33 
 


 


2  2 2 


 


    Question 4 total 6 3 0 9 2 0 


 
 
  












Sticky Note

This candidate provides a limited description of all 3 energy resources so meets the middle band criteria. The poor quality of extended response with many spelling errors limits this to 3 marks in the middle band. 3/6



Sticky Note

Correct response. 1/1







Sticky Note

The candidate has not selected the correct values for the useful energy or the input energy. 0/2













Sticky Note

This meets the middle band criteria. There is a thorough treatment of 2 of the 3 energy types and the quality of extended response justifies a mark at the top of the band. 4/6







franch

Sticky Note

Full marks for part (b)












Sticky Note

This candidate has a good description of 2 of the 3 energy resources so meets the middle band criteria. The use of bullet points limits the mark to 3 because of poor quality extended response. 3/6



Sticky Note

Correct answer. 1/1







Sticky Note

The candidate has selected the correct values and given a correct response appropriately rounded. 2/2
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(3430U30-1)


Examiner
only


© WJEC CBAC Ltd.10


4.	 (a)	 Describe the advantages and disadvantages of generating electricity from:  


	 coal          nuclear fuel          wind 	 [6 QER]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	 (b)	 The Sankey diagram below shows the energy transfer for a coal-fired power station. 


Input energy = 15.0 MWh Energy to National Grid = 5.0 MWh


Wasted energy =              MWh







(3430U30-1) Turn over.


11


© WJEC CBAC Ltd.11


	 (i)	 Complete the diagram opposite to show the wasted energy. � [1]


	 (ii)	 Use an equation from page 2 to calculate the % efficiency of the power station.� [2]


% efficiency =                               . 


Examiner
only


9
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2. (a) (i)  5 points plotted correctly < 1 small square (2) 
4 points plotted correctly < 1 small square (1) 
3 or less points plotted correctly < 1 small square (0) 
Straight line between 1.0 – 5.0 cm wavelength < 1 small square (1) 
 


 


 
3 


 
 


3 
 


3 
 


3 


  (ii) I Increases 
 


 1  1  1 


   II Decreases 
 


 1  1  1 


  (iii) I 2[.0] [cm] 
 


 1  1  1 


   II v = 2.0 ecf  10 (1)  
v = 20 [cm/s] (1)  
 


1  
1 


 


2 2 2 


 (b)  (i)  Transverse (1) 
Geostationary (1) 
Microwaves (1) 
Equator (1) 
 


 
4 


  
 


4 
  


  (ii)  I Distance = 264 789.9 [km] OR 264 924.2 [km]  
 


 1  1 1  


   II 
Substitution: 


264 924.2 


24


ecf
 (1)  


Speed = 11 032.9 [km/h] OR 11 038.5 [km/h] (1)  
Award 1 mark for an answer of 1 756.8 [km/h] using orbit radius if no 
answer in (ii)I 
 


 
1 


 
 


1 
 2 2  
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (iii)  Satellite has further to travel (1)  
so must travel faster / in the same time / in 24 hours (1) [so she is 
incorrect]  
 


   
2 


 
2 


  


    Question 2 total 6 9 2 17 8 8 


 
 
 
  
















Sticky Note

The points are all correctly plotted and the line of best fit is acceptable. 3/3



Sticky Note

The first response is correct but the second is not, the candidate should have selected decreases. 1/2







Sticky Note

No response given here. 0/1



Sticky Note

The wavelength chosen here is incorrect. Because the candidate has not stated this wavelength in (iii) I there can be no ecf. 
0/2



Sticky Note

All responses correct apart from the last one, this should be the equator. 3/4



Sticky Note

The candidate should have used the equation given and hence determined     2 x 3.14 x 42164.   0/1







Sticky Note

2 marks awarded here with ecf, the substitution is correct and the answer correctly rounded. 2/2



Sticky Note

No credit here, the candidate has not understood that the satellite is travelling a further distance in the same time. 0/2
















Sticky Note

The points are correctly plotted but the line of best fit is not straight and is too thick. 2/3



Sticky Note

Correct responses. 2/2








Sticky Note

Wavelength is correct. 1/1



Sticky Note

The candidate has selected 0.1 Hz as the frequency rather than 10 Hz. 0/2



Sticky Note

All responses correct apart from the last one, this should be the equator. 3/4



Sticky Note

The equation has been used correctly to determine the distance. 1/1







Sticky Note

A correct response. 2/2



Sticky Note

The candidate provides no reason why and has not recognized that the satellite must be faster as it travels further. 0/2
















Sticky Note

The points are all correctly plotted and the line of best fit is acceptable. 3/3




Sticky Note

Two correct responses. 2/2







Sticky Note

Wavelength correctly identified. 1/1



Sticky Note

Correct calculation of wave speed. 2/2



Sticky Note

All responses correct apart from the last one, this should be the equator. 3/4



Sticky Note

The candidate has not multiplied by 2. 0/1







Sticky Note

A correct response with ecf,  with appropriate rounding. 2/2



Sticky Note

1 mark awarded for identifying that the satellite moves faster but the conclusion is incorrect and the answer is not developed to explain that it must travel a further distance. 
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2.	 A teacher demonstrates waves using a ripple tank.
	 She changes the frequency of the waves produced and the class observes the effect on their 


wavelength.


	 Next, the class investigates the link between frequency and wavelength using a virtual ripple 
tank simulation. 


	 The table below shows their results.  


Frequency (Hz)
1


frequency  (s) Wavelength (cm)


20.0 0.05 1.0


10.0 0.10 2.0


6.7 0.15 3.0


5.0 0.20 4.0


4.0 0.25 5.0


lamp
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	 (a)	 (i)	 Plot the data on the grid below and draw a suitable straight line. � [3]


0.0


1.0


2.0


3.0


4.0


5.0


0.00 0.05 0.10 0.15 0.20 0.25


Wavelength (cm)


1
frequency


 (s)


	 (ii)	 Complete the following sentences by underlining the correct word or phrase in 
the brackets. � [2]


	 I.	 As 
1


frequency  increases the wavelength [increases / decreases / 
 
stays the same].


	 II.	 As frequency increases the wavelength [increases / decreases / 
 
stays the same].
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		  (iii)	 I.	 Use data from the table to state the wavelength of the waves at a frequency 
of 10 Hz.� [1]


Wavelength =                        cm


	 II.	 Use the equation:


wave speed = frequency × wavelength 


		  to determine the speed of the waves at a frequency of 10 Hz. � [2]


							       Speed =                              cm/s


	 (b)	 (i)	 Electromagnetic waves are used to communicate with satellites. Some satellites 
remain above the same point on the Earth to allow constant communication.  


		  Complete the following sentences about communications satellites by underlining 
the correct word or phrase in the brackets. � [4]


		  Electromagnetic waves are (longitudinal / parallel / transverse) waves.  


		  TV signals are sent to satellites in (geothermal / geosynchronous /


		  geostationary) orbits using (microwaves / visible light / gamma rays). 


		  These satellites orbit above the (poles / equator / axis) of the Earth. 


		  (ii)	 A satellite orbits the Earth in a circular orbit, once every 24 hours. The radius of its 
orbit is 42 164 km.  


	 I.	 Use the equation: 


		  circumference of a circle = 2π r  (where r = radius and π = 3.14)


		  to calculate the distance the satellite travels in one orbit. � [1]


� Distance =                              km
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	 II.	 Use the equation: 


speed = 
distance


time


		  to calculate the speed of the satellite in km/h.� [2]


Speed =                        km/h


	 (iii)	 Maddie suggests that the satellite orbits at the same speed as a point on the 
Earth’s surface moves, so that it always stays above the same point on the Earth.


		  Explain whether or not you agree.� [2]
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