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Notice to Markers 
 
This mark scheme should be used in conjunction with the NCUK Centre Marking and 
Recording results policy, available from the secure area of the NCUK website 
(http://www.ncuk.ac.uk). Contact your Principal/ Academic Manager if you do not 
have login details.   
 
Significant Figures: 
 
All correct answers should be rewarded regardless of the number of significant figures 
used, with the exception of question A9. For this question, 1 discretionary mark is 
available which will only be awarded to students who correctly give their answer to the 
number of significant figures explicitly requested. 
 
Error Carried Forward: 
 
Whenever a question asks the student to calculate - or otherwise produce - a piece of 
information that is to be used later in the question, the marker should consider the 
possibility of error carried forward (ECF). When a student has made an error in 
deriving a value or other information, provided that the student correctly applies the 
method in subsequent parts of the question, the student should be awarded the 
Method marks for the part question.  The student should never be awarded the 
Accuracy marks, unless a follow through is clearly indicated in the mark scheme.   
(This is denoted by A1ft or B1ft.) When this happens, write ECF next to the ticks. 
 
M=Method (In the event of a correct answer, M marks can be implied unless the M 
mark is followed by * in which case, the working must be seen.) 
A=Answer 
B = Correct answer independent of method 
If a student has answered more than the required number of questions, credit should 
only be given for the first n answers, in the order that they are written in the student’s 
answer booklet (n being the number of questions required for the 
examination).  Markers should not select answers based on the combination that will 
give the student the highest mark. If a student has crossed out an answer, it should 
be disregarded. 
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Section A 
 

Question A1  
 

Finds gradient of BC ሾ	
௞		ି		ଵ଺

ଵସ		ି	ି		ଶ
	ሿ	 

 
Finds gradient of AB ሺൌ	2) 
 

Inverts  	ሺെ
ଵ

ଶ
	ሻ  and sets equal to their gradient of BC 

 
Rearranges and solves 
 
 ݇ ൌ 8 

[M1]

[M1]

[M1]

[M1]

[A1]

 
 
Question A2 
 
 2ܿ െ 1 ൅ 8ܿ െ 4 ൌ 1 
 

 ܿ ൌ 	
ଷ

ହ
   or equivalent 

 

ሺܺሻ݌  ൌ 	
ଵ

ହ
  (Allow follow through provided 0 ൑ their ሺܺሻ݌ ൑ 1) 

 

[M1]

[A1]

[A1ft]

 
 

Question A3 
 
Substitutes ݔ ൌ 	െ2 into expression     (Remainder Theorem must be used) 
 
Sets equal to 3݌ and finds a value for ݌ 
 
݌  ൌ 3 
 

[M1*]

[M1]

[A1]

 
 
Question A4  
 
7C5 ൈ	ሺ	

ଵ

௤
	ሻଶ 	ൈ 	ሺ	   (M1)    7C4 ൈ	ହݍ	

ଵ

௤
	ሻଷ 	ൈ  ସ  (M1)  (Allow xCy for yCx and theݍ	

presence of ݔሻ 
 
Multiplies second expression by 15 or divides first by 15, sets equal to each other 
and reaches ݍଶ ൌ ⋯		ሺ25ሻ 
 
ݍ  ൌ 	േ5 
 

 

[M2]

[M1]

[A1]
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Question A5 
 
Multiplies through   ሾ	݁ଶ௫ െ 10 ൌ 	 ݁௫ ൅ 10	ሿ  
 
Recognises the ‘hidden quadratic equation’  ሾ݁ଶ௫ െ	݁௫ െ 20 ൌ 0ሿ 
 

Factorises or uses formula ሾሺ݁௫ െ 5ሻሺ݁௫ ൅ 4ሻ ൌ 0	or	݁௫ ൌ 	
ଵ	േ√ሾሺିଵሻమିସ		ൈ		ଵ		ൈ	ିଶ଴ሿ

ଶ			ൈ		ଵ
	ሿ 

 
ݔ  ൌ ln 5     (If the candidate provides an answer to ݁௫ ൅ 4 ൌ 0, this mark is lost.)  
 

[M1*]

[M1*]

[M1]

[A1]

 
 
Question A6 
 

 
ଵ

ଶ
ሺܽ െ 3ሻሺ2ܽ ൅ 3ሻ sin 30 ൌ 7ܽ ൅ 6 

 
Multiplies out and forms a quadratic equation  ሾ2ܽଶ െ 31ܽ െ 33 ൌ 0ሿ 
 

Factorises or uses formula ሾሺ2ܽ െ 33ሻሺܽ ൅ 1ሻ ൌ 0	or	ܽ ൌ 	
ଷଵ		േ√ሾሺିଷଵሻమ	ି		ସ		ൈ	ଶ		ൈ	ିଷଷሿ

ଶ		ൈ		ଶ
	ሿ  

 

 ܽ ൌ 16
ଵ

ଶ
  or equivalent  (Ignore any reference to the -1) 

 
[M1]

[M1]

[M1]

[A1]

 
 

Question A7 
 

Multiplies out integrand  ሾ	ݔଶ ൅ 2 ൅	
ଵ

௫మ
	ሿ  

 
Attempts to integrate (sight of ݔଷ,  (is sufficient for this mark ݔ or reciprocal	ݔ
 

 	
௫య

ଷ
൅ ݔ2 െ	

ଵ

௫
	൅ ܿ  (A1) for any 2 correct;  (A2)  for all correct and ൅ ܿ 

 

 
[M1*]

[M1*]

[A2]

 
 

Question A8  
 
ݔ3  െ 4 ൌ 14		or	3ݔ െ 4 ൌ 	െ14 or similar 
 

ݔ  ൌ 6   (A1)    ݔ ൌ 	െ
ଵ଴

ଷ
  or equivalent, or anything rounding to -3.33   (A1) 

 
or for (M1) squares through  ሾሺ3ݔ െ 4ሻଶ ൌ 196ሿ and rearranges 

[M1]

[A2]
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Question A9  
 
 ݂ᇱሺݔሻ ൌ    ସݔ5
 

Applies correct formula  ሾ	3 െ	
ଷఱ		ି		ଶଷ଴

୲୦ୣ୧୰	௙ᇲሺଷሻ
	ሿ 

 
= 2.9679…  (can be implied) 
 
= 2.968 to 4 significant figures  (allow follow through) 
 

[M1*]

[M1*]

[A1]

[A1ft]

 
 
Question A10  
 

ݖ  ൌ 	
ସଶ		ି		ସ଴

ଶ
		ሺൌ 1ሻ 

 
 Finds Φ(1)  (= 0.8413) 
 
Subtracts their ϕ(1) from 1 and multiplies by 70 
 
 Anything rounding to 11 days.  (Allow follow through) 
 

[M1]

[M1]

[M1]

[A1ft]

 
 

Question A11  
 
Please note: this is a ‘show that’ question so all working must be seen. 
 

  ቀ	
ௗ௬

ௗ௫
ൌ	ቁ

ୡ୭ୱ௫	ൈ	଴	ି		ሾଵ	ሿ	ൈ	ሺିୱ୧୬ ௫ሻ

ୡ୭ୱమ௫
 (Allow if the negative sign in front of sin  (is missing ݔ

 

 
ଵ

ୡ୭ୱ௫
	ൈ 	

ୱ୧୬ ௫

ୡ୭ୱ௫
   (this must be seen, and it must be correct with no sign errors) 

 
 ൌ sec ݔ tan  (No errors seen and both M marks scored)  ݔ
 

[M1*]

[M1*]

[A1]

 
 

Question A12 
 
ݔ2  ൅ 19 ൌ ݔሺܣ ൅ 2ሻଶ ൅ ݔሺܤ െ 3ሻሺݔ ൅ 2ሻ ൅ ݔሺܥ െ 3ሻ  
 
ܣ  ൌ 1 
 
ܤ  ൌ 	െ1 
 
ܥ  ൌ 	െ3 
 

[M1]

[A1]

[A1]

[A1]
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Section B 
 

Question B1 
 
a) 

 
i. 

 
 ሺݔ ൅ 3ሻଶ   (B1)   ‐	5   (B1) 
 

[B2]

  
ii. 

 
Solves and reaches ݔ ൅ 3 ൌ േ√…  
 
ݔ  ൌ 	െ3 ൅ √5  or  െ3 െ √5;             or െ3 േ √5   

[M1*]

[A1]

  
iii. 

 
 
 
                                                                                    Correct shape          
 
                                                                                ሺെ3 േ √5, 0ሻ shown 
 
                                                                               ሺെ3,െ5ሻ; ሺ0, 4ሻ shown 
 
 
 
 
 
 
 

[B1]

[B1]

[B1]

 
b) 

 
Solves to find two critical values  ሺ0, െ9ሻ 
 
	ݔ  ൑ 	െ9  (A1)      ݔ	 ൒ 0   (A1)  
Please note: the two ranges can be separated by a space, a comma or the 
word ‘or’.  The final mark is lost if the word ‘and’ is seen.   

[M1]

[A2]

 
c) 

 
i. 

 

 ܽ ൅ 10݀ ൌ 	
ଵ

ଶ
ܽ 

 
At least one intermediate line of working followed by ܽ ൌ െ20݀ with no 
errors seen. 

[M1*]

[A1]

  
ii. 

 
 1020 ൌ 	 ହଵ

ଶ
ሾ2	 ൈ	െ20݀ ൅ ሺ51 െ 1ሻ݀ሿ or 1020 ൌ

ହଵ

ଶ
ሾ2ܽ ൅ ሺ51 െ 1ሻ ൈ	െ

௔

ଶ଴
	ሿ 

 
Calculates correctly in the right order 
 
 ݀ ൌ 4  (A1)    ܽ ൌ 	െ80  (A1) 

[M1]

[M1]

[A2]

 
d) 

 
i. 

 

 
௔ሾଵି	ሺ	

య
ఱ
	ሻళ	ሿ

ଵ		ି		
య
ఱ

ൌ 37969 

 
Rearranges correctly 
 
 ܽ ൌ 15625  (Full answer here and in part ii required – no rounding off) 
 

[M1]

[M1]

[A1]

  
ii. 

 

 ሾቀ15625 ൊ ቀ	െ	
ଷ

ହ
	ቁቃ ൌ 39062

ଵ

ଶ
  or equivalent  (Allow follow through) [A1ft]

 ݕ                                                     
 
 
 
 
                                               ሺ0, 4ሻ 
 
 
 ݔ                                                                    
       ൫െ3 െ √5, 0൯ 																				െ 3 ൅ √5, 0ሻ 
 
 
 
                                               ሺെ3,െ5ሻ 
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Question B2 
 
a) 

 
i. 

 
Substitutes ݔ ൌ 0.1 into formula 
 
Anything rounding to 390

[M1]

[A1]
  

ii. 
 

Rearranges and reaches ݁଴.଺௫ ൌ ⋯ ሺ
଺ସ଼

ସ଼଴
ሻ  

 

Takes logs and reaches 0.6ݔ ൌ ⋯ ሾln ቀ	
଺ସ଼

ସ଼଴
	ቁሿ 

 
 Anything rounding to 0.5

[M1]

[M1]

[A1]
  

iii. 
 

 
ௗ௬

ௗ௫
ൌ 480 ൈ 0.6	 ൈ	݁଴.଺௫ 

 

Substitutes ݔ ൌ 1.4  into their  
ௗ௬

ௗ௫
  

 
Anything rounding to 667

[M1]

[M1]

[A1]
 
b) 
 
 

 

 logସ ቂ	
ሺ௫		ା		ଶሻሺ௫ ା		ହሻ

ሺ௫		ା		ଶሻሺ௫		ି		ଵሻ
	ቃ ൌ 	 logସ4 

 
 Uses log subtraction law to combine terms on LHS 
 
Adapts RHS and removes logs at the right time 
 

Solves  ሾ	
௫		ା		ହ

௫		ି		ଵ
ൌ 4	ሿ  

 
ݔ   ൌ 3 
  
If the cancellation is missed, the third M mark can be given for forming a 
quadratic equation [3ሺݔଶ െ ݔ െ 6ሻ ൌ 0ሿ and solving ሺݔ ൌ 3, െ2ሻ.  If the െ2 is 
then not discarded (putting it in brackets is sufficient) the A mark is lost. 

[M1*]

[M1*]

[M1]

[A1]

 
c) 

 
i. 

 
Uses cosine formula  ሾ1744 ൌ 54ଶ ൅ 58ଶ െ 2 ൈ 54 ൈ 58 ൈ cos  ሿߠ
 
Calculates correctly in the right order 
 

 cos ߠ ൌ 	
ଶଵ

ଶଽ
  [Please note: candidates who work backwards from part ii 

score no marks] 
 

[M1]

[M1]

[A1]

  
ii. 

 
Uses cosଶߠ ൅	sinଶߠ ൌ 1 or a right-angled triangle, or any other valid 
method  
 

Reaches sin ߠ ൌ 	
ଶ଴

ଶଽ
  with no errors seen and the M mark scored. 

[M1*]

[A1]

  
iii. 
 
 

 

Uses sine formula  ሾ	
ୱ୧୬஻

ହ଼
ൌ

ଶ଴/ଶଽ

√ଵ଻ସସ
ሿ 

 
Anything rounding to 73.3 (degrees) 
 

[M1]

[A1]

 iv. 40 (cm) [B1]
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Question B3 
 
a) 

 
i. 

 
݄ݔ16  ൅ ଶݔ15 ൌ 2880 
 

 ݄ ൌ 	
ଶ଼଼଴		ି		ଵହ௫మ

ଵ଺௫
	 or equivalent such as 

ଵ଼଴

௫
െ

ଵହ௫

ଵ଺
 

 

[M1]

[A1]

  
ii. 

 
Please note: this is a ‘show that’ question so all working must be seen. 
 
 ܸ ൌ  ଶ݄ݔ15
 
Substitutes their ݄ into formula for volume 
 

Reaches ܸ ൌ ݔ2700 െ	
ଶଶହ௫య

ଵ଺
 with no errors seen and both M marks 

scored. 
 

[M1*]

[M1*]

[A1]

  
iii. 

 
Attempts to differentiate (sight of 2700 or ݔଶ is sufficient for this mark) 

  ሾ	
ௗ௏

ௗ௫
ൌ 2700 െ	

଺଻ହ

ଵ଺
 ሿ	ଶݔ

 
Sets equal to 0 
 
Reaches ݔଶ ൌ ⋯		ሺ64ሻ 
 
	ݔ  ൌ 8  (or െ8ሻ [If the െ8 is not discarded (placing in brackets is 
sufficient to show non-inclusion), this mark is lost.] 
 

[M1*]

[M1]

[M1]

[A1]

  
iv. 

 
Differentiates a second time (sight of ݔ term is sufficient for this mark) 
 

 
ௗమ௏

ௗ௫మ
ൌ 	െ

ଵଷହ଴௫

ଵ଺
   (correct answer) 

 
This is negative (when ݔ ൌ 8ሻ so there is a maximum  Allow follow 

through for their  
ௗమ௏

ௗ௫మ
  provided it gives a maximum 

 

or Takes a numerical value between 0 and 8 and shows 
ௗ௏

ௗ௫		
	൐ 0 (M1*) 

 

  Takes a numerical value above 8 and shows 
ௗ௏

ௗ௫		
	൏ 0  (M1*) 

 
Thus there is a maximum (at ݔ ൌ 8ሻ (A1ft) Allow follow through for their 
ௗ௏

ௗ௫
  provided it gives a maximum 

 
 
Part b) is on the next page. 
 
 
 
 
 
 

[M1*]

[A1]

[A1ft]
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b) 

 
 
i. 

Question B3 – (continued) 
 

Finds  
ௗ௬

ௗ௫
	ሺൌ 	െ

ଵ

ଶ
ݔ ሻ  and substitutesݔ ൌ 4			ሺൌ െ2ሻ 

 

Inverts and changes sign  ሺ	ൌ
ଵ

ଶ
	ሻ 

 

ݕ  ൌ 	
ଵ

ଶ
ݔ ൅ 3 

 

[M1*]

[M1]

[A1]

  
ii. 
 
 
 

 

Finds area under line ݈ ൌ
ଵ

ଶ
ሺ3 ൅ 5ሻ ൈ 4 ሺൌ 16ሻ or integrates their 

equation of line ݈ between 0 and 4. 
 
Attempts to integrate for the area under the curve (sight of ݔ or ݔଷ is 

sufficient for this mark) ሾ	9ݔ െ	
ଵ

ଵଶ
 ଷሿݔ

 
Substitutes limits into their integrated expression and subtracts the right 

way round  ሺ	36 െ 30
ଶ

ଷ
ൌ 5

ଵ

ଷ
	ሻ 

 
Adds areas 
 

 ൌ	
଺ସ

ଷ
  or equivalent, or anything rounding to 21.3 

 

[M1]

[M1*]

[M1]

[M1]

[A1]
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Question B4 
 
a) 

 
i. 

 
Yes (B1*) with a reason (B1) such as ‘every element in the domain is 
mapped on to a unique element in the range’ or similar words. 
*Only available if a reason, even a wrong one, follows.  
 

[B2]

  
ii. 

 

 ݂ሺݔሻ ൏ 	
ଵ

ସ
.      Allow ݕ	 ൏

ଵ

ସ
   but ݔ ൏

ଵ

ସ
 is B0 [B1]

  
iii. 

 

Shows an understanding of inverse  ሾ ݃ିଵሺݔሻ ൌ
ଷ௫ ି ଵ

ଵ଺
ሿ and substitutes 

in 11 or solves ݃ሺݔሻ ൌ 11 
 
 ݃ିଵሺ11ሻ ൌ 2 
 

[M1]

[A1]

  
iv. 

 

Applies the functions in the correct order  ሼ ቂ 16 ቀ ଵ

௘ೣ		ା		ଷ
ቁ ൅ 1ቃ ൊ 3ሺൌ 2ሻሽ 

 
Sets equal to 2 and solves 
 

ݔ  ൌ lnሺ	
ଵ

ହ
ሻ 	or െ ln 5 

 

[M1]

[M1]

[A1]

 
b) 

 
 
 
                                                                                           Correct shape          
 
                                                                               ሺ‐4,		0ሻ and ሺ3,	0ሻ		shown 							
 
                                                                                                ሺ0,		‐4ሻ	shown 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part c) is on the next page. 
 
 
 
 
 
 
 
 

[B1]

[B1]

[B1]

   

                                        
 ݕ                                           
 
 
 
 
 
 
 ݔ                                                                   
                      ሺെ4, 0ሻ																																									ሺ3, 0ሻ 
 
 
                                      
                                          ሺ0,െ4ሻ 
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c) 

 
 
i. 

Question B4 – (continued) 
 
Uses addition cosine formula with both angles set equal to each other 
 ሾcosሺߠ ൅ ሻߠ ൌ cos ߠ cos ߠ െ sin ߠ sin   ሿߠ
 
  cos	2ߠ ൌ cosଶߠ െ	sinଶߠ  M mark scored and no errors seen. 
 

[M1*]

[A1]

  
ii. 

 
Replaces cosଶߠ by 1 െ	sinଶߠ in previous result 
 
Reaches cos ߠ2 ൌ 1 െ 2 sinଶߠ with no errors seen 
 

[M1*]

[A1]

  
ii. 
 
 

 
Replaces cos by 1 ߠ2 െ 2 sinଶߠ and forms a quadratic equation in sin  ߠ
 ሾ	6	sinଶߠ ൅ sin ߠ െ 2 ൌ 0ሿ 
 
Factorises or uses formula 

 ሾሺ2 sin ߠ െ 1ሻሺ3 sin ߠ ൅ 2ሻ ൌ 0	or	sin		ߠ ൌ 	
ଵ		േ	√ሾ൫ିଵሻమ	ି		ସ		ൈ		଺		ൈ	ିଶ൧

ଶ		ൈ		଺
	ሿ 

 

 sin ߠ ൌ 	
ଵ

ଶ
, െ

ଶ

ଷ
    (can be implied)  

 
ߠ  ൌ 30, 150;	 and anything rounding to 222;			318 (degrees) 
 
 (A1) for any two correct;   (A2) for all correct. 
 
If extra solutions appear that are in the range, one A mark is lost.  
Ignore solutions outside the range. 
 

[M1]

[M1]

[A1]

[A2]
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Question B5 
 
a) 

 
i. 

 
 ሾ࢘ ൌሿሺെ3࢏ ൅ 2࢐ ൅ 4࢑ሻ	or ሺ9࢏ െ 4࢐ ൅ 22࢑ሻ ൅ ࢏ሺ12ݐ െ 6࢐ ൅ 18࢑ሻ Allow any 
other correct form [e.g. [	࢘ ൌሿ	ሺ9࢏ െ 4࢐ ൅ 22࢑ሻ ൅ ࢏ሺ2ߤ	 െ ࢐ ൅ 3࢑ሻሿ .   
(B1) for first part;  (B1) for directional vector with a scalar 
 

[B2]

  
ii. 

            →                            → 
Finds ܥܣሺ9࢐ ൅ 17࢑ሻ and ܤܣሺ12࢏ െ 6࢐ ൅ 18࢑ሻ and finds their scalar 
product ሺൌ252ሻ	
																																																			→												→	
Finds the magnitudes of ܥܣ and ܤܣ  ሺ√370, √504ሻ 
 

 cos ߠ ൌ 	
୲୦ୣ୧୰	ୱୡୟ୪ୟ୰	୮୰୭ୢ୳ୡ୲

୮୰୭ୢ୳ୡ୲	୭୤	୲୦ୣ୧୰	୫ୟ୥୬୧୲୳ୢୣୱ
		ቀ	

ଶହଶ

√ଷ଻଴		ൈ		ହ଴ସ
	ቁ 

 
ߠ  ൌ	anything rounding to 54.3  (degrees) or 0.95 radians 

[M1]

[M1]

[M1]

[A1]
  

iii. 
 
Finds the length of ܥܤ	ሺൌ √370ሻ 
 
ܥܤ  ൌ ߠ but angle ܥܣ ് 60° (or ܤܣ ൌ 	√504 which is ്	√370ሻ 
 
So triangle is isosceles but not equilateral.

[M1*]

[M1*]

[A1]

  
iv. 
 
 

 
Sets ࢏ െ components of vector equation of ܤܣ equal to 3;  
 ࢐ െ components equal to െ1 and ࢑ െ	components equal to 13.		Shows 
that the scalar takes the same value for all three. 
 

[M1*]

  
v. 
 
 

 
Finds scalar product 
 
ൌ	0		[There must be some evidence: just stating “ൌ	0” is not enough]	
 
They are perpendicular to each other (or similar words)

[M1*]

[A1]

[A1]
 
b) 

 
i. 
 

 

ݔ8  െ ݕ2 െ ݔ2
ௗ௬

ௗ௫
൅ ݕ2

ௗ௬

ௗ௫
ൌ 0  Correct use of Product Rule ቀേ2ݕ േ

ݔ2
ௗ௬

ௗ௫
ቁ 

Correct implicit differentiation ሺേ2ݔ
ௗ௬

ௗ௫
	or	 േ ݕ2

ௗ௬

ௗ௫
 seen) 

 

Gathers  
ௗ௬

ௗ௫
  terms on to one side and factorises (only available if there 

are at least two  
ௗ௬

ௗ௫
  terms) 

 

 
ௗ௬

ௗ௫
ൌ 	

ଶ௬		ି		଼௫

ଶ௬		ି ଶ௫
  or equivalent 

 

[M1*]

[M1*]

[M1]

[A1]

  
ii. 
 

 

Sets top line of  
ௗ௬

ௗ௫
  equal to 0 and reaches ݕ ൌ [*M1] .ݔ4

  
iii. 
 

  Substitutes ݕ ൌ   into their ݔ4
ௗ௬

ௗ௫
  and finds at least one value for ݔ  

 ሺ2,			8ሻ;			 ሺെ2,െ8ሻ 
 
 
 

[M1]

[A1]
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Question B6 
 
a) 

 
i. 

 
	ݑ݀  ൌ ଶݔ3  or equivalent ݔ݀
 

Writes integral in terms of ݑ			ሺ	׬
ଵ

ଷ
	ൈ 	

ଵ

௨
 ሻ	ݑ݀		

 
Attempts to integrate (sight of ln  is sufficient for this mark) and turns ݑ
expression back into terms in ݔ. 
 

 
ଵ

ଷ
lnሺ1 ൅	ݔଷሻ ൅ ܿ 

 

  
[M1*]

[M1*]

[M1]

[A1] 
 
 

  
ii. 

 

Separates variables  ሺ	
ଵ

௬
ݕ݀ ൌ

௫మ

ଵ		ା		௫య
ݔ݀ ሻ 

 
Integrates both sides with a constant added to one side. (If the 
constant is missing, this mark and all subsequent ones are lost) 

 [ln ݕ ൌ
ଵ

ଷ
lnሺ1 ൅	ݔଷሻ ൅ ܿሿ  

 
Substitutes in boundary conditions to find the constant (	ൌ ln 3 if on the 
RHS) 
 
ݕ  ൌ 3ሺ1 ൅  ଷሻ⅓  or equivalent but there must be no logarithmsݔ
 

[M1*]

[M1*]

[M1]

[A1]

 
b) 

 

 Uses correct formula  [	ߨ	 ׬ ሺ4 െ ଶሻݔ ݔ݀ ሿ
ଷ
଴  

 
Attempts to integrate (sight of ݔ or ݔଷ is sufficient for this mark) If the ߨ is 

dropped, this mark is not lost   ߨሾ4ݔ െ	
௫య

ଷ
	ሿ 

 
Substitutes limits into their integrated expression and subtracts the right 
way round 
 
 ൌ 	or anything rounding to 9.42 ߨ3 	 [If the correct answer appears with no 
working, award 1 mark out of 4.] 
 
 
 
 
 
 
 
 
Parts c) and d) are on the next page. 
 
 
 
 
 
 
 
 

[M1*]

[M1*]

[M1]

[A1]
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c) 

 
Question B6 – (continued) 
 
Uses integration by parts in the right direction  
 
 ൌ ሺെݔ4 cos ׬ - ሻ  (A1)ݔ 4ሺെ cos ݔ݀		ሻݔ

గ
଴    (A1) for correct first part 

 
 ൌ	െ4ݔሺcos ሻݔ ൅ 4 sin  Follow through on second integration only (A1ft)  ݔ
                                                 (underlined parts)        
 
Substitutes limits into their integrated expression and subtracts the right 
way round 
 
 ൌ  or anything rounding to 12.6 ߨ4
 

[M1*]

[A1]

[A1ft]

[M1]

[A1]

 
d) 

 
 4ሺݔଶ െ ݔ8 ൅ 3ሻଷ  or  ሺ2ݔ െ 8ሻ seen 
 

 
ௗ௬

ௗ௫
ൌ 4ሺ2ݔ െ 8ሻ	ሺݔଶ െ ݔ8 ൅ 3ሻଷ  or equivalent 

 

 ൌ 0 (when ݔ ൌ 4ሻ   [Allow follow through for their  
ௗ௬

ௗ௫
	ሿ 

 
Please note: if the candidate states “ൌ	0” without any working, this scores 
no marks. 
 

[M1*]

[A1]

[A1ft]
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