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Question Answer Max 
mark Additional guidance 

3. (a)  ( )

OR
( ) ( )

( )+( )=( )+( v )

                                              

x x y y x x y y

y

y

p mv

m u m u m v m v

v −

=

+ = +
⋅ × ⋅ ⋅ × − ⋅ ⋅ × ⋅ ⋅

= ⋅ 1

Total momentum before = Total momentum after

0 75 0 50 0 50 0 30 0 75 0 02 0 50

m s0 42  

 

 2 “SHOW” question  
 
If sign convention is 
not applied then 
max 1 mark for 
formula.  

 (b)  
( ) ( )

  

Ft mv mu
Ft
Ft

= −
= ⋅ × ⋅ − ⋅ × − ⋅
= ⋅

0 50 0 42 0 50 0 30
0 36 N s

  
3 Accept: 0·4 

 
Accept: 
Impulse mv mu= −  
 
v and u must have 
opposite sign. 
 
Accept: kg m s−1  

 (c)  Calculate the total kinetic energy before and (total 
kinetic energy) after.                (1) 
 
If Ek before is equal to Ek after the collision, is elastic.  
 
OR 
 
If Ek before is greater than Ek after, the collision is 
inelastic.       (1) 

2 Look for a statement 
relating to 
calculating/finding 
the total Ek before 
and after first, 
otherwise 0 marks. 
 
There must be an 
indication of total 
kinetic energy or 
equivalent term. 
 
 
Accept: 
If kinetic energy is 
not the same, 
collision is inelastic. 
 
Can show by 
calculation but would 
still require a 
statement for the 
second mark. 
 
Do not Accept: 
If kinetic energy is 
gained, collision is 
inelastic. 
 
If candidate says 
energy is lost then 
max 1 mark. 

 
  

(1) 
(1) 
(1) 

(1) 

(1) 
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Q3(a) Maximum Mark: 2 
RESPONSE 1 

RESPONSE 2 

RESPONSE 3 
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Q3(b) Maximum Mark: 3 
RESPONSE 1 

RESPONSE 2 

RESPONSE 3 

Q3(c) Maximum Mark: 2 
RESPONSE 1 
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RESPONSE 2 

RESPONSE 3 

Q5(a) Maximum Mark: 1 
RESPONSE 1  

RESPONSE 2 
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RESPONSE 3 

Q5(b)(i) Maximum Mark: 2 
RESPONSE 1 

RESPONSE 2 

Q5(b)(ii)
A Maximum Mark: 1 

RESPONSE 1 

RESPONSE 2 
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RESPONSE 2 

RESPONSE 3 

Q5(a) Maximum Mark: 1 
RESPONSE 1  

RESPONSE 2 
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Question 

/Response 
 

Mark Commentary 

Q2(a)(iii) 2  

Response 1 2 

The candidate makes a correct statement describing the vertical 

motion of the drone near the end of the response. The 

justification is just sufficient, with the vectors in the free-body 

diagram implying that the upward force is greater than the 

weight. 

Response 2 2 The candidate’s statement describing the vertical motion of the 

drone is correct, and has been justified correctly by calculation. 

Response 3 2 The candidate has given a correct description and justification. 

Q2(b) 4  

Response 1 1 

The candidate has correctly calculated the weight of the 

package, but has not determined the weight supported by each 

cord. In addition, the candidate has not substituted into an 

appropriate relationship. 

Response 2 4 

The candidate has correctly calculated the weight of the 

package, the weight supported by each cord, substituted 

correctly into the ‘cosine’ relationship and given an acceptable 

final answer. 

Response 3 4 

Again, the candidate has correctly calculated the weight of the 

package, the weight supported by each cord, substituted 

correctly into the ‘cosine’ relationship and given an acceptable 

final answer. 

Q3(a) 2  

Response 1 2 The candidate has explicitly stated an appropriate relationship 

and substituted data correctly, stating the given final answer. 

Response 2 2 The candidate has explicitly stated an appropriate relationship 

and substituted data correctly, stating the given final answer. 

Response 3 2 The candidate has explicitly stated an appropriate relationship 

and substituted data correctly, stating the given final answer. 

Q3(b) 3  

Response 1 2 
The candidate has selected an appropriate relationship, 

substituted correctly but given an incorrect final answer due to an 

arithmetic slip. 

Response 2 1 

The candidate has selected an appropriate relationship, but has 

not substituted correctly (should be u= –0·3, using the 

candidate’s sign convention). Even if the unit in the final answer 

had been correct, the mark for the final answer cannot be 

accessed. 

Response 3 3 
The selection of an appropriate relationship can be implied by 

the candidate’s correct substitution of data. The candidate’s final 

answer is correct.  

Q3(c) 2  

Response 1 2 
The candidate’s explanation covers both the determination and 

correct comparison of the total kinetic energies before and after 

the interaction. 
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Question 

/Response 
 

Mark Commentary 

Response 2 0 
The candidate neither states nor implies that the total kinetic 
energies of the system before and after the interaction should be 
determined and compared, and so the marks are not awarded. 

Response 3 2 
Through their description, the candidate implies the 
determination of the total kinetic energies of the system before 
and after the interaction. The comparison is also correct. 

Q5(a) 1  

Response 1 0 The candidate’s response ‘red shift’ alone is not a sufficient 
piece of evidence for the Big Bang theory. 

Response 2 0 

The candidate’s first answer (Cosmic microwave background 
radiation) is acceptable, but their second answer (redshift of light 
from planets) is not acceptable. The second answer negates the 
first. This is commonly known as the ‘+/- rule’ and is explained in 
the Physics: general marking principles, issue 21. 

Response 3 0 
In their attempt to explain redshift, the candidate does not 
mention light, or relate redshift to the movement of stars, and so 
their response is not acceptable. 

Q5(b)(i) 2  

Response 1 2 The candidate has correctly substituted data into the given 
relationship and calculated the correct final answer. 

Response 2 0 

The candidate has not shown the substitution of data into the 
given relationship, and has given an incorrect final answer. The 
correct substitution cannot be implied from an incorrect final 
answer, and so the marks are not awarded. 

Q5(b)(ii) A 1  

Response 1 0 

The candidate’s calculation of the Hubble constant is correct for 
the line of best fit that has been drawn, and so the candidate’s 
statement ‘Hubble’s constant is not as accurate’ is both 
ambiguous and insufficient to fully answer the question. 

Response 2 1 
The candidate’s statement is taken as equivalent to the first of 
the possible acceptable answers given in the marking 
instructions. 

Response 3 1 The candidate’s statement is taken as the equivalent to the 
fourth of the possible answers in the marking instructions. 

Response 4 0 The candidate’s statement is not acceptable. 
Response 5 0 The candidate’s statement is not acceptable. 
Q5(b)(ii) B 1  

Response 1 1 
The candidate’s suggestion is acceptable, being similar to the 
second possible acceptable answer given in the marking 
instructions. 

Response 2 1 The candidate’s suggestion is acceptable. 

Response 3 1 
Again, the candidate’s suggestion is acceptable, being similar to 
the second possible acceptable answer given in the marking 
instructions. 

Response 4 0 The candidate’s response is not acceptable. 
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