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Question Scheme Marks AOs 

4(a) E.g.
25 20
9 , 5
5 4

AB AC
− −   
   = =   
   −   

 

 
M1 1.1b 

25 9 5 ...
20 5 4

AB AC× = − =
− −

i j k
 

 M1 1.1b 

2 2 2

61
1 1Area 200 61 200 55 108*
2 2

55

−
= − = + + =  A1* 2.2a 

(3) 
(a) Alternative:

2 2 2 2 2 2 2 2 225 9 5 , 20 5 4 , 5 4 9AB AC BC= + + = + + = + + M1 1.1b 

2 2 2 2 cosAC AB BC AB BC ABC= + − ×
441 731 122 2 731 122 cos ABC⇒ = + − × ×

731 122 441cos
2 731 122

ABC + −
⇒ =

× ×

M1 1.1b 

1Area 731 122 sin 108*
2

ABC= =  A1 2.2a 

(b) A complete attempt to find the volume of the tetrahedron M1 3.1a 

E.g.
18 14 2

7 5 3 ...
2 9 6

− −
− − =
− − −

 M1 1.1b 

1592= A1 1.1b 
1592

6
V =  or e.g. 796

3
V = A1 1.1b 

(4) 
(c) 

Mass = 1592 0.85 1000 ( kg )
6

× ÷ M1 2.1 

{ 0.2255333...} awrt 0.226 (kg)= = A1 1.1b 

(2) 
(9 marks) 

Notes 
(a) 
M1: Attempts to find 2 edges of the required triangle 
M1: Uses the correct process of the vector product for 2 appropriate vectors 
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A1*: Deduces the correct area with no errors but condone sign slips on the components provided 

the work is otherwise correct e.g. allow 2 2 2

61
1 1Area 200 61 200 55 108*
2 2

55

−
= − = + + =

−

 

Alternative 
M1: Attempts lengths of all 3 sides 
M1: Applies the cosine rule to find one of the angles of the triangle 
A1*: Deduces the correct area with no errors 
(b) 
M1: See scheme 
M1: Uses appropriate vectors in an attempt at the scalar triple product  
A1: Correct numerical expression for the scalar triple product (allow ± )  
A1: Correct volume 
(c) 
M1: A correct method for changing their units for their volume and for finding the mass in kg 
A1: Correct answer 
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Question Scheme Marks AOs 

3(a) 0 2sin(0) 3cos(0) 6 6 3 9mx D= ⇒ = + + = + = B1 3.4 

(1) 
(b) 2

2 2

2 12 3 6
1 1

t tD
t t

 − = + +  + +   
 M1 1.1b 

2 2

2

4 3 3 6 6
1

t t t
t

+ − + +
=

+
M1 1.1b 

2

2

3 4 9 *
1

t t
t

+ +
=

+
 A1* 2.1 

(3) 
(c) 2

2 2
2

3 4 9 5 3 4 9 5 5
1

t t t t t
t

+ +
= ⇒ + + = +

+
M1 3.4 

2 2 2 0t t− − =  A1 1.1b 

( ) ( )1 12 4 8 tan 1 3 or tan 1 3
2 6 6

x xt − −± +
= ⇒ = + = − M1 3.4 

( )1tan 1 3 1.21... ...
6
x x−= + = ⇒ =  M1 3.1b 

0719 or 07:19 am A1 3.2a 

(5) 
(9 marks) 

Notes 

(a) 
B1: Obtains the correct depth of 9 m (must include units) 
(b) 
M1: Uses the correct formulae to obtain D in terms of t 
M1: Correct method to obtain a common denominator 
A1*: Collects terms and simplifies to obtain the printed answer with no errors 
(c) 
M1: Uses D = 5 with the model and multiplies up to obtain a quadratic equation in t 
A1: Correct 3TQ 

M1: Solves their 3TQ in t and proceeds to obtain values of 
6
x  as suggested by the model

M1: A fully correct strategy to identify the required value of x from the positive root of the 
quadratic equation in t 
A1: Correct time. Allow e.g. 439 minutes after midnight. 
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Question 
Number Scheme Notes Marks 

6(a) 

,
a

a k
k

 
 
 

Correct coordinates – need not be 
simpified, so accept any equivalents. 

B1 

2 2 1xy a y a x    

 
2

2 2 2d

d

y a
a x a k

x k


         

 

Correct method for the gradient of the 
tangent at P. Must have substituted for x 
(and y) in their derivative. 

M1 

a
y a k k x

k

     
 

 oe 

or 

;

2 oe

ka
y kx c c a k

k

y kx a k

  

 





 



M1:Correct straight line method for the 
tangent at P 
A1: Correct equation. Need not be fully 

simplified but do not accept 2a terms left 
unsimplified. ISW after a suitable correct 
equation seen. 

M1A1 

(4) 
(b) 0 ... 0 ...x y y x      Uses x = 0 and y = 0 to find A and B M1 

 2
, 0 0, 2

a
A B a k

k

 
 
 

Correct coordinates with same criteria as in 
(a). 

A1 

(2) 
(c) 1 2

Area 2 ...
2

a
a k

k
     Fully correct strategy for the area M1 

22a
Which is independent of k 

All correct with conclusion A1 

(2) 
Total 8 
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