
Question Scheme Marks AOs 

5(a) a = 1, d = 2 B1 1.1b 

b = 2 B1 1.1b 

c = −1 B1 1.1b 

 (3)  
(b) i 3i 2z z y− = − ⇒ =  B1 2.2a 

2 2Area between the circles 2 1π π= × − ×  M1 1.1a 

Angle subtended at centre =  
1 12 cos

2
−  ×  
 

 

Alternatively  
( ) ( )2 22 1 4, 2 ...x y y x+ + − = = ⇒ =  

Or 2 22 1x = −  

Leading to Angle subtended at centre =   
1 32 tan

1
−  

×   
 

 

M1 3.1a 

Segment area =  2 21 2 1 2 42 2 sin " " 3
2 3 2 3 3

π π π  × × − × × = −  
  

 
M1 
A1 

2.1 
1.1b 

Area of Q: 2 2 2 21 2 1 22 1 2 2 sin
2 3 2 3

π ππ π   × − × − × × − × ×     
 M1 3.1a 

5 3
3
π

= +  A1 1.1b 

 (7)  
(10 marks) 

Notes 

(a) 
B1: Correct values for a and d 
B1: Correct value for b 
B1: Correct value for c 
(b) 
B1: Deduces that i 3iz z− = −  is a perpendicular bisector with equation y = 2, this may be 
drawn on a diagram. 
M1: Selects the correct procedure to find the area of the large circle – the area of the small circle. 
M1: Correct method to find the angle at the centre (or half this angle). 
Recognises that the hypotenuse is the radius of the larger circle and the adjacent is the radius if 
the smaller circle and using cosine 
Alternatively find where the perpendicular bisector intersects the larger circle so uses their y = 2 
and the equation of the larger circle in an attempt to establish the x values for the intersection 
points or uses geometry and Pythagoras to identify the required length and then uses tangent. 
M1: Correct method for the area of the minor segment (allow equivalent work) 

1 
2 



A1: Correct expression 
M1: Fully correct strategy for the required area. Must be subtracting the area of the minor 
segment from the annulus area. 
A1: Correct exact answer 
Note: 6.968 
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6(a) 

Any two of:

( )
( )
( )

5 25 5 ,

15 15 10 ,

20 10 15

k AB k

k AC k

k BC k

± = ± + +
± = ± − + −

± = ± − − −

i j k

i j k

i j k







 M1 3.3 

Let normal vector be a b c+ +i j k  

( ) ( ) ( ) ( )5 0, 3 3 2 0a b c a b c+ + + + = + + − + − =• •i j k i j k i j k i j k  

5 0, 3 3 2 0 ..., ..., ...a b c a b c a b c⇒ + + = − + − = ⇒ = = =  
 

Alternative: cross product 

( ) ( ) ( )
1 5 1

10 3 2 3 3 15
3 3 2

= − − − − + + +
− −

i j k  

M1 1.1b 

( )13 18k= − − +n i j k  A1 1.1b 

( ) ( )13 18 10 5 50 ...− − + − =•i j k i + j k  M1 1.1b 

( )13 18 1035− =•r i + j k  o.e. ( )13 18 1035r i j+ k− − = −•  

( )325 25 450 25875− =•r i + j k  
A1 2.5 

 (5)  
(b) Attempts the scalar product between their normal vector and the vector k 

and uses trigonometry to find an angle M1 3.1b 

( ) 2 2 213 18 18 13 1 18 cosα− − + = − = + +•i j k k  M1 1.1b 
18cos 144.08... 36
494

α α θ−
= ⇒ = ⇒ = °  A1 3.2a 

 (3)  
(c) Distance required is λ  where 

13 5
1 12 1035

18 λ

   
   • =   
   −   

 
M1 3.4 

λ = 53.2m A1 1.1b 
 (2)  

(d) E.g. 
• The mineral layer will not be perfectly flat/smooth and will 

not form a plane 
• The mineral layer will have a depth and this should be taken 

into account 

B1 3.5b 


