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 Section A    
1 1/√3 or√3/3 isw 

1
6  or 0.16π π  or π/6 

1 
2 

accept exact equivs 
M1 for 180° = π radians soi  
eg × π/180 or for 0.17π etc 

 
 
3 
 

2. 9 
−4 

1 
2 

 
M1 for 2x − 5 = −13 o.e. 
B2 for 9 and −4 with inequality or 
modulus 
 

 
 
3 
 

3. sketch of correct shape and period 
 
1 and −1 indicated on y-axis 
 
342.54239.. or 197.4576.. rot to 3 or 
more sf 

G1 
 
G1 
 
1+1 

allow one period drawn as implying 
0 to 360 
dep on attempt at sin or cos graph of 
correct amplitude 
1 for both correct + extras in range; 
ignore extras outside range 
SCB1 for 359.6(9...) and 180.3(...) 
[rad mode] 
SCB1 for 340.6(..) and 199.3(9..) 
[grad mode] 

 
 
 
 
 
 
 
 
 
4 
 

4.  1 − 20x + 150x2 − 500x3 + 625x4 
 

4 B3 if signs incorrect or one error in 
digits, B2 for both of these errors or 
two errors in digits, B1 for 1 4 6 4 1 
 soi or SCB1 for (1 − 10x + 25x2)2 

 
 
 
4 
 

5. 3x2 − 8x 
their y′ = 3 
(3x + 1)(x − 3)  
 
x = 3 or −1/3 

M1 
M1 
M1 
 
A1 

condone one error 
 
attempt at factorising or quadratic 
formula after their y′ − 3 = 0 
or B4; allow −0.33 or better 

 
 
 
 
4 
 

6. 9/20 o.e. 
 
 
−0.3 o.e 

2 
 
 
 
2 

M1 for 32 − 4 × 5 × c = 0 or 9/20 
found with inequality 
or for 5(−0.3)2 + 3(−0.3) + c = 0  
 
M1 for subst. in formula with zero 
discriminant or for use of y′ = 0  
or M2 for 5[(x + 0.3)2 −0.32] + c = 0 
o.e.; M1 for (x + 0.3)2 o.e. 

 
 
 
 
 
 
4 
 

7. 11.2 
 
[−]0.089 or 8.9% 

2 
 
2 

M1 for 7 × 1.6 
 
M1 for (their 11.2 − 10.2)÷ their 11.2 
or other versions of 0.0892..; 

 
 
 
4 

8. integral of πy2/25 or π(y/5)2 
πy3/75 
 
27π/75, 9π/25, 0.36π or 1.13(0...) 
volume [of revolution] about y-axis 

M1 
M1 
 
A1 
E1 

 
iif first M not gained, allow ft for 
omission of π or 5 not squared 
 
allow sketch of cone in correct 
orientation 

 
 
 
 
 
4 
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  Section B    
9 (i) (0, 10)  

(x − 2)(x − 5) 
 
2 or 5 
 
(7/2, −9/4) 

1 
M1 
 
A1 
 
1+1 

condone 10 
attempt to factorise or use 
quadratic formula 
allow as implying A and B coords 
or B1 for verifying A, B1 for (5,0) 
or ft for x coord from their B coord 

 
 
 
 
 
5 

 (ii) x > 5 ft and x < 2  
 

1+1 B1 for x ≥ 5 ft and x ≤ 2 
 

2 
 

 (iii)  y′ = 2x − 7 
x = 2 subst in their y′ [=−3] 
y = −3(x − 2) 
or (2, 0) subst in y = −3x + c 
NB ans y = −3x + 6 given 

M1 
M1 
M1 
 

allow seen in (i); or 
M1 for x2 − 7x + 10 = −3x +6 
M1 for (x − 2)2 = 0;  
M1 for double root implies tangent 
 

 
 
 
3 
 

 (iv) ∫ ((x2 − 7x + 10)−(−3x + 6)) [dx] 
 
 
x3/3 − 2x2 + 4x or  
(x3/3 − 7x2/2 + 10x)−(−3x2/2 + 6x) 
value at 2 [− value at 0] 
8/3 o.e. 

M2 
 
 
 
A1 
 
M1 
A1 

M1 for ∫ (x2 − 7x + 10) [dx] and 

M1 for ∫ (−3x + 6) [dx] or for 

 ½ × 2 × 6 
o.e., for integration of quadratic at 
least, condone one error 
ft for their integral 
accept 2.66 or better; condone neg 
sign 

 
 
 
 
 
 
 
 
5 

10 (i) (x − 2)2 + (y − 4)2 = r2 
correct expansion of LHS 
subst of 25 for x2 + y2 − 4x − 8y 
or subtraction of given eqn from 
their correct equation 

M1 
M1 
A1  

or for starting with given eqn: 
M2 for (x−2)2 −4+ (y−4)2 −16 = 25 
A1 for (x − 2)2 + (y − 4)2 = 25 + 16 
+ 4 or r2 = 45 
SC1 for r2 = 16 + 4 + 25 
[can earn 3 if f, g, c formula 
quoted and result justified] 

 
 
 
 
 
 
3 

 (ii) (8 − 2)2 + (8 − 4)2 or 52 
> r2 so outside 
 

M1 
A1 

or square root of this; or M1 for 
sketch, A1 for accurate drawing; 
or M1 for showing y = 1 or 7 on 
circle, A1 for 8 not in [1, 7] 
M1subst (8, 8) into given eqn and 
LHS=32, A1 > 25 so outside 

 
 
 
 
 
2 

 (iii) grad = ½ 
(y − 4) = their m (x − 2) o.e. 

2 
1 

M1 for grad = −1/grad PQ 
B3 for y = ½ x + 3 o.e. 

 
3 
 

 (iv) showing (2, 4) is on y + 2x = 8 
 
 
y = 8 − 2x 
subst of their y or x from line in 
eqn for circle 
attempt to rearrange to zero 
5x2 − 20x − 25 = 0 or simpler 
x = 5 or −1 
y = −2 or 10 

1 
 
 
M1 
M1 
 
M1 
A1 
A1 
A1 

or finding (5, 2) and (−1, 10) and 
showing dist between them = 2√45 
 
or x = (8 − y) / 2 
 
 
condone one further error 
or 5y2/4 − 10y − 25 = 0 etc 
or A1 for each of (5, −2) and (−1, 
10), to advantage of cand. 
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