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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 1603 8.4 2.8 13 64.4 100

2 1603 9.8 3.1 15 65.3 100

3 1601 8.7 2.5 11 78.7 99.9

4 1603 9.6 2.9 13 73.7 100

5 1598 6.1 2.6 9 68 99.7

6 1598 6.3 2.4 9 69.7 99.7

6 1601 6.9 2.6 10 69 99.9
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Sticky Note

The overall question is very well answered with the exception of 1(a)(i).  In this part, a mark is given for the molecules colliding with (striking) the walls of the container, but no other marks are given as there is no clear evidence of using the laws and theory to explain the situation.
















Sticky Note

A mark is given for particles moving randomly and another for colliding with (striking) the wall.  Marks have been lost for not using the laws with clear reference to the relevant forces to explain the situation.



Sticky Note

There is no root in the question.







Sticky Note

The unit specified for the calculated mass is incorrect, which affects the final answer.  A mark is given for rearranging the expression.



Sticky Note

Not accepted as a reason.












Sticky Note

A mark is given for random motion of particles and another for colliding with (striking) the container.  Marks have been lost for not using the laws to explain the situation.



Sticky Note

This should be the mass of one molecule, not all molecules.



Sticky Note

There is no root in the question.







Sticky Note

There is no evidence of rearranging the formula and no calculation.
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PH4 


 


Question Marking details 
Marks 


Available 


     


1 (a) (i) Any 4 from the following (1 mark for each): 


 


- the oxygen molecules move at random / in all directions 


 


- the molecules strike [the walls of] the container [and rebound] 


 


- rate of change of momentum of the molecules when they strike the 


wall is equal to the force exerted by the wall on the molecules 


(Newton's second law of motion). 


 


- force on the wall is equal and opposite to the force on the molecules 


(Newton's third law of motion). 


 


- pressure is the force per unit area on the walls of the container. 


Award a maximum of 2 marks if no reference made to Newton's 


laws 4 


     


  (ii) I.   N: number of molecules [in the container]   (1) 


 


II.  m: mass of one molecule   (1) 


 


III.  𝑐2:  mean square speed [of the molecules]   (1) 3 


     


 (b) (i) 𝑛 =
𝑝𝑉


𝑅𝑇
=


(4×105)(0.7)


(8.31)(288)
 (substitution (1)) = 117 [mol]   (1) 2 


     


  (ii) 
𝑝𝑉 =


1


3
𝑁𝑚𝑐2 


√𝑐2 = √
3𝑝𝑉


𝑁𝑚
   (rearrange (1)) 


√𝑐2 = √
3𝑝𝑉


𝑛(32×10−3)
  correct incorporation of relative mol. mass (1) 


√𝑐2 = √
3(4×105)(0.7)


(117)(32×10−3)
= 473.7 m s−1   (1) UNIT mark 


3 


     


 (c)  One of the following (or equivalent) …….(1): 


 


Volume of molecules not negligible. 


 


Force exerted on walls less due to the attraction by other molecules. 


 


Intermolecular forces not negligible. 


Accept: oxygen diatomic / density too high 


Collisions not elastic 


PE not zero 1 


     


     


   Question 1 Total [13] 
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only


Answer all questions.


1.	 (a)	 Oxygen gas is held in a sealed container.


	 (i)	 Explain in clear steps, using the kinetic theory and Newton’s laws of motion, how 
the oxygen exerts pressure on the walls of the container.	 [4]


	


	


	


	


	


	


	


	


	


	


	


	


	 (ii)	 If the gas behaves as an ideal gas then:


		  State the meaning of each of the terms:	 [3]


	 (I)	 N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (II)	 m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (III)	 c2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


© WJEC CBAC Ltd.


pV Nmc= 1
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	 (b)	 A container of volume 0.7 m3 holds oxygen gas at a pressure of 4.0 × 105 Pa and a 
temperature of 288 K. (Relative molecular mass of oxygen gas = 32.)


		  Calculate:


	 (i)	 the number of moles of oxygen gas in the container;	 [2]


	


	


	


	 (ii)	 the rms speed of the molecules.	 [3]


	


	


	


	


	 (c)	 In practice oxygen is not an ideal gas. Give one reason for this.	 [1]


	


	


	


	












Sticky Note

(b) and (c) are correct and clearly explained.



Sticky Note

Phase angle is incorrect.







Sticky Note

Incorrect. There is need here to find the time when x=0.4 cm and time when x=-0.3 cm and then calculate the time difference.



Sticky Note

The curve for P is correct, but not that for Q. Omission of units from both axes has resulted in another mark being lost.



Sticky Note

Phase angle is incorrect, and there is no ecf from curve Q or from the phase constant for P in part (d).












Sticky Note

Parts (a) to (e) are answered very well.







Sticky Note

Curve P is correct, but not Q.  Omission of labelling from the x-axis has cost another mark.



Sticky Note

Phase angle is incorrect, but an ecf has been allowed from the curve drawn for Q.












Sticky Note

The basics in parts (a), (b) and (c) are answered correctly, but the remainder of the question proves too challenging.
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Question Marking details 
Marks 


Available 


     


2 (a)  Acceleration  is 2 


   - [directly] proportional to the displacement [from a fixed point] (1)  


   - directed towards the fixed point (1)  


     


 (b)  
𝑇 =


24


20
= 1.2 [s]    1 


     


 (c)  
 𝜔 = 2𝜋𝑓 = 2𝜋 (


20


24
) (formula and subs.  𝐞𝐜𝐟 from (b)(1))


= 5.2 [rad s−1] (1) 2 


     


 (d)  𝑥 = 0.8 (amplitude (1)) sin (5.2 ( (1))𝑡 +
𝜋


2
 (phase (1)))  cm 


 


[or use  = 5 rad s
-1


 or phase  = 90
o
] 


3 


     


 (e)  0.4 = 0.8 sin (5.2𝑡1 +
𝜋


2
)                   −0.3 = 0.8  sin (5.2𝑡2 +


𝜋


2
 ) 


𝑡1 = [−]0.201 [s]  (1)                                   𝑡2 = [−]0.376 [s]  (1) 
 


Δ𝑡 = 𝑡2 − 𝑡1 = 0.376 − 0.201 = 0.175 [s]  (1) ecf from (d) 


 


[If using  = 5 rad s
-1


, 𝑡1 = 0.209 [s]  (1) 𝑡2 = 0.391 [s]  (1) 


Δ𝑡 = 𝑡2 − 𝑡1 = 0.391 − 0.209 = 0.182 [s]  (1) ] 


3 


     


 (f)   


 


 


 


 


 


 


 


 


 


 


Curve for P (1) 


Curve for Q relative to P (1) 


Axes labelled with units and scales (1) ecf for A, phase and T 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


3 


     


 (g)  𝑥 = 0.8 sin 5.2𝑡  [cm]     (or equivalent)      


 


Allow ecf if curve in (f) is incorrect, but consistent with (g) 1 


     


     


   Question 2 Total [15] 
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2.	 A cork, P, floats on the surface of a pond. When a wave travels over the surface the cork 
oscillates vertically with Simple Harmonic Motion (SHM). The cork completes 20 oscillations in 
24 s and has a total vertical range of 1.6 cm.


4


(1324-01)


Examiner
only


© WJEC CBAC Ltd.


	 (a)	 Define Simple Harmonic Motion.	 [2]


	


	


	


	 (b)	 Calculate the period of oscillation.	 [1]


	


	


	 (c)	 Show that the angular velocity, ω,  of oscillation is approximately 5 rad s–1.	 [2]


	


	


	


	 (d)	 If the cork is at its highest point when t = 0, complete the expression for the upward 
displacement of the cork, x, by inserting numerical values into the boxes.	 [3]


	 x = 	 sin (	 t   +	 ) cm


1.6 cm


P


Direction of wave
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	 (e)	 Determine the time it takes for the cork to move directly downward from 0.4 cm above the 
centre of oscillation to 0.3 cm below the centre.	 [3]


	


	


	


	


	


	 (f)	 A second cork, Q, also oscillates on the surface at a quarter of a wavelength from P as 
shown in the diagram.


		  Sketch the vertical displacements of the two corks during the time interval t = 0 to t = 2.4 s. 
Use the same axes for both curves and label both curves clearly for cork P and cork Q. 
	 [3]


	 (g)	 Hence write an expression for the upward displacement of cork Q in terms of t.	 [1]


	


	


Direction of wave


P
Q












Sticky Note

The question is generally answered very well apart from 6(c). In this part the correct formula is used, but the calculation of ΔV is incorrect.
















Sticky Note

The question is answered well until 6(d). This part calls for calculations of both electromagnetic and gravitational forces and comparisons of their magnitudes and directions.
















Sticky Note

6(a) Two or more circles are required to illustrate the equipotential surfaces.



Sticky Note

6(c) There is no clear evidence of using the formula.
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Question Marking details 
Marks 


Available 


     


6 (a)  


 


 


 


 


 


 


 


 


 


 


 


 


 


(i)  


& 


(ii) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Correct diagram – 2 or more circles and 3 or more roughly 


symmetrical lines (1) 


Correct arrows and labels (1) 2 


     


 (b)  
𝑉 = −


1


4𝜋𝜀𝑜
 
𝑞


𝑟
= −


1


4𝜋(8.85 × 10−12)
 
1.60 × 10−19


2.00 × 10−3
 (subs. (1)) 


 


= −7.19 × 10−7 [V] (1) 2 


     


 (c)  Use of W = 𝑞𝛥𝑉  (1) 


= (−1.60 × 10−19)(−1.20 × 10−6 − (−7.19 × 10−7)) 


= 7.70 × 10−26[ J]   (1) 2 


     


 (d)  
𝐹𝐶 =


1


4𝜋𝜀𝑜
 
𝑞2


𝑟2
=


1


4𝜋(8.85 × 10−12)


(1.60 × 10−19)2


(1.20 × 10−3)2


= 1.60 × 10−22 [N] 
 


𝐹𝐺 = 𝐺
𝑚2


𝑟2
= (6.67 × 10−11)


(9.11 × 10−31)2


(1.20 × 10−3)2
= 3.84 × 10−65 [N] 


 


Both 𝐹𝐶  and 𝐹𝐺 (1) (or by implication) 


 


Gravitational force much less [by factor ~ 
3.84×10−65


1.60×10−22 = 2.40 × 10−43 ]  


(or equivalent quantitative comparison  or qualitative comparison such 


as much larger, much smaller)      (1) 


 


Electrostatic force repels.  Gravitational force attracts. (1) 


Both need to be mentioned for comparison (or equivalent statement). 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


3 


     


     


   Question 6 Total [9] 
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6.	 (a)	 The diagram shows an isolated electron. On the diagram, sketch and label:


	 (i)	 the electric field lines and direction (label as E);


	 (ii)	 the equipotential surfaces (label as V).	 [2]


© WJEC CBAC Ltd.


	 (b)	 Determine the electric potential at a distance of 2.00 mm from the electron.	 [2]


	


	


	


	


	 (c)	 A second electron is located at a distance of 2.00 mm from the first electron shown above. 
Determine the work required to bring this second electron from this distance of 2.00 mm 
to a point 1.20 mm away from the first electron, where the potential is –1.20 × 10–6  V.	[2]


	


	


	


	


e–
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	 (d)	 Compare the magnitude and direction of the electrostatic forces that the electrons, 


separated by a distance of 1.20 mm, exert on each other with the gravitational forces that 
they exert at this separation. Support your answer with calculations.	 [3]
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