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C3 Paper G – Marking Guide 

1. (a)  d
d
y
x

 = 3(3x − 5)2 × 3 = 9(3x − 5)2   M1 

  grad = 9    A1 
  ∴ y − 1 = 9(x − 2) [ y = 9x − 17 ]   M1 A1 

(b)  9(3x − 5)2 = 9 
  3x − 5 = ± 1   M1 
 x = 2 (at P), 4

3   A1 

 ∴ Q ( 4
3 , −1)   A1   (7) 

2. (a)  cos (A + B) ≡ cos A cos B − sin A sin B
  cos (A − B) ≡ cos A cos B + sin A sin B 
  adding, 2 cos A cos B ≡ cos (A + B) + cos (A − B)   M1 A1 

(b)  2 cos (x + π2 ) cos (x + π6 ) = 1   M1 

  cos (2x + 2π
3 ) + cos π3  = 1   M1 

  cos (2x + 2π
3 ) = 1 − 1

2  = 1
2   A1 

  2x + 2π
3 = 2π − π3 , 2π + π3  = 5π

3 , 7π
3   B1 

  2x = π, 5π
3   M1 

x = π2 , 5π
6   A2   (9) 

3. (a)  = 1
cos x

 × (−sin x) = −tan x   M1 A2 

(b)  = 2x × sin 3x + x2 × 3 cos 3x = 2x sin 3x + 3x2 cos 3x   M1 A2 

(c)  = d
dx

[
1
26(2 7)x −− ]   B1 

  = 
3
23(2 7)x −− −  × 2 = − 3

2

6

(2 7)x −
  M1 A2 (10) 

4. (a)  2 sin x − 3 cos x = R sin x cos α − R cos x sin α 
  R cos α = 2,  R sin α = 3 

  ∴ R = 2 22 3+  = 13   M1 A1 
tan α = 3

2 ,  α = 56.3 (3sf)    M1 A1 

 ∴ 2 sin x° − 3 cos x° = 13 sin (x − 56.3)° 

(b)  cosec x° + 3 cot x° = 2   ⇒ 1
sin x

 + 3cos
sin

x
x

 = 2 

⇒ 1 + 3 cos x = 2 sin x
⇒ 2 sin x° − 3 cos x° = 1   B1 

(c)  13 sin (x − 56.31) = 1 

  sin (x − 56.31) = 1
13

   M1 

 x − 56.31 = 16.10, 180 − 16.10 = 16.10, 163.90   B1 M1 
 x = 72.4, 220.2 (1dp)    A2   (10) 
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5. (a)  let  f(x) = 2x3 − x2 + 4x + 15
  f( 3

2− ) = 27
4−  − 9

4  − 6 + 15 = 0  ∴ (2x + 3) is a factor M1 A1 

(b)

M1 A1 

 ∴ f(x) = (2x + 3)(x2 − 2x + 5) 

 ∴ 
2

3 2
2 3

2 4 15
x x

x x x
+ −

− + +
 = 2

(2 3)( 1)
(2 3)( 2 5)

x x
x x x

+ −
+ − +

 = 2
1

2 5
x

x x
−

− +
  M1 A1 

(c)  d
d
y
x

 = 
2

2 2
1 ( 2 5) ( 1)(2 2)

( 2 5)
x x x x

x x
× − + − − −

− +
 = 

2

2 2
2 3

( 2 5)
x x

x x
− + +

− +
  M1 A2 

  SP:  
2

2 2
2 3

( 2 5)
x x

x x
− + +

− +
 = 0 

 −x2 + 2x + 3 = 0,  −(x + 1)(x − 3) = 0   M1 
 x = −1, 3    ∴ (−1, 1

4− ), (3, 1
4 )   A2   (12) 

6. (a)  P = 30 + 50e0.002 × 30 = 83.1   M1 
 ∴ population = 83 100 (3sf)   A1 
(b)  30 + 50e0.002t > 84   M1 
  e0.002t > 54

50   A1 

 t > 1
0.002 ln 54

50 ,  t > 38.5  ∴ 2018   M1 A1 

(c)  30 + 50e0.002t = 26 + 50e0.003t, 50e0.003t − 50e0.002t = 4 
  e0.003t − e0.002t = 0.08, e0.002t(e0.001t − 1) = 0.08   M1 
  e0.001t − 1 = 0.08e−0.002t   M1 
  0.001t = ln (1 + 0.08e−0.002t) 
 t = 1000 ln (1 + 0.08e−0.002t)   A1 
(d)  t1 = 69.887,  t2 = 67.251,  t3 = 67.595   M1 A2 
 ∴ 2047   A1   (13) 

7. (a)  (i)   y   (ii) y 

   (b, 0)  O    x   M1 A2 

 (0, a) ( 1
3 a, 0)  O x 

  (0, 2b)   M1 A2 

(b)  x = 0  ⇒   y = −1  ∴ b = −1   B1 
 y = 0  ⇒   2 − 9x +  = 0 

  x = 22 − 9 = −5  ∴ a = −5   M1 A1 

(c)  y = 2 − 9x + ,  9x +  = 2 − y 
 x + 9 = (2 − y)2   M1 
 x = (2 − y)2 − 9 
 ∴ f −1(x) = (2 − x)2 − 9   M1 A1 
  f(−9) = 2  ∴ domain of f −1(x) is  x ∈    ,  x ≤ 2   M1 A1 (14) 

  Total  (75) 

x2 − 2x + 5  
2x + 3 2x3 − x2 + 4x + 15

 2x3 + 3x2  
  − 4x2 + 4x 
  − 4x2 − 6x 

  10x + 15
  10x + 15
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Question 
no. 

1 2 3 4 5 6 7 Total

Topic(s) differentiation trigonometry differentiation trigonometry rational 
expressions, 

differentiation

exponentials 
and 

logarithms, 
numerical 
methods 

functions  

Marks 7 9 10 10 12 13 14 75 
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