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Question Answer Marks Guidance 

8(a) 
Obtain 

2 2
2 and 1
4 1

AB CD
   
   = − =   
   −   

 
  

B1 Or equivalent seen or implied 

 Use the correct process for calculating the modulus of both vectors to 
obtain AB and CD 

M1 24, 6AB CD= =   

 Using exact values, verify that 2AB CD=   A1 Obtain given statement from correct work 
Allow from BA = 2DC, OE 

  3  

8(b) Use the correct process to calculate the scalar product of the relevant 
vectors (their andAB CD

 
 ) 

M1 2 2 2 4
2 and 1 or 2 and 2
4 1 4 2

       
       − −       
       − −       

  

 Divide the scalar product by the product of the moduli and evaluate the 
inverse cosine of the result 

M1  

 Obtain answer 99.6 °  (or 1.74 radians) or better A1 Do not ISW if go on to subtract from 180°   
(99.594…, 1.738...) Accept 260.4°   

  3  
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Question Answer Marks Guidance 

8(c) State correct vector equations for AB and CD in any form, 

e.g. ( ) ( )
2 2 1 2
1 2 and 1 1
5 4 2 1

λ μ
       
       = + − = +       
       −       

r r   

B1ft Follow their andAB CD
 

 

Alternative: ( ) ( )
4 2 3 2
1 2 and 2 1

1 4 3 1
λ μ

       
       = − + − = +       
       −       

r r  

 Equate at least two pairs of components of their lines and solve for λ or 
for µ 

M1  

 Obtain correct pair of values from correct equations A1 Alternatives when taking A or B as point on line 
 
 

A λ µ  B λ µ  

ij 1
6−  1

3  17 7
3 3

≠  ij 7
6−  2

3− 17 7
3 3

≠  

ik 1
2  1 0 2≠  ik 1

2−  0 0 2≠  

jk 3
2  -3 5 5≠ −  jk 1

2  -4 5 5≠ −  

 Verify that all three equations are not satisfied and that the lines do not 
intersect 

A1 CWO with conclusion  

e.g. 17 7
3 3

≠  or 17 7
3 3

= is inconsistent or equivalent 

  4  
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Question Answer Marks Guidance 

9(a) 
State or imply the form 

3 2
A

x +
 + 2

 
4

Bx C
x

+
+

  
B1  

 Use a correct method for finding a constant  M1  

 Obtain one of A = 3, B = –1, C = 3  A1  

 Obtain a second value  A1  

 Obtain the third value A1  

  5  

9(b) Integrate and obtain ( )ln 3 2 ...x +   B1 FT  The FT is on A  

 State a term of the form ( )2 ln 4k x + . M1 
From 2 d

4
x x

x
λ

+   

 
 ( )21... ln 4 ...

2
x− +   

A1 FT The FT is on B 

 13... tan
2 2

x−+   
B1 FT The FT is on C 

 Substitute limits correctly in an integral with at least two terms of the 

form ( )ln 3 2a x + , ( )2ln 4b x +  and 1 tan
2
xc −  

 
 

, and subtract in correct 

order 

M1 Using terms that have been obtained correctly from 
completed integrals 

 
Obtain answer 3 3ln 2 π

2 8
+  , or exact 2-term equivalent 

A1  

  6  
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Question Answer Marks Guidance 

10(a) Use correct product rule M1  

 Obtain correct derivative in any form A1 
e.g. d 1 cos sin

d 2
y x x x
x x

= − . Accept in a or in x 

 
Equate derivative to zero and obtain 1tan

2
a

a
=   

A1 Obtain given answer from correct working.  
The question says ‘show that ..’ so there should be an 
intermediate step e.g. cos 2 sinx x x= .  

Allow 1tan
2

x
x

=   

  3  

10(b) Use the iterative process correctly at least once (get one value and go on 
to use it in a second use of the formula) 

M1 Must be working in radians  
Degrees gives 1, 12.6039, 5.4133, ... M0 

 Obtain final answer 3.29 A1 Clear conclusion 

 Show sufficient iterations to at least 4 d.p.to justify 3.29, or show there 
is a sign change in the interval (3.285, 3.295) 

A1 3, 3.3067, 3.2917, 3.2923   
Allow more than 4d.p. Condone truncation. 

  3  
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Question Answer Marks Guidance 

10(c) State or imply the indefinite integral for the volume is ( )2
π cos dx x x   B1 

[If π omitted, or 2π or 1 π
2

 used, give B0 and follow 

through. 4/6 available] 

 Use correct cos 2A formula, commence integration by parts and reach 
( sin 2 ) sin 2 dx ax b x ax b x x+ ±  +  

*M1 
 Alternative: 

2 1sin 2 sin 2 d
4 4 4
x x x x x+ −    

 
Obtain 1 1 1 1( sin 2 ) sin 2  d

2 4 2 4
x x x x x x+ −  + , or equivalent 

A1 
 

 

 Complete integration and obtain 

 21 1 1sin 2  cos2
4 4 8

x x x x+ +   

A1 
 

OE 

 
Substitute limits x = 0 and x = 1 π

2
, having integrated twice 

DM1 2π π 1 10 0 0
2 8 4 4
 

+ − − − − 
 

  

 
Obtain answer ( )21 π π 4

16
− , or exact equivalent 

A1 CAO 

  6  
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