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C4 Paper E – Marking Guide 
 
1. = ∫ (cosec2 2x − 1)  dx                 M1 A1 

 = 1
2− cot 2x − x + c                  M1 A1 (4) 

 
 

2. (a)  −4 sin x + (2 cos y) d
d
y
x

 = 0              M1 A2 

    d
d
y
x

 = 4sin
2cos

x
y

 = 2sin
cos

x
y

 = 2 sin x sec y           M1 A1 

 (b)  grad = 2 × 3
2  × 2

3
 = 2               B1 

    ∴ y − π6  = 2(x − π3 )                M1 

     6y − π = 12x − 4π 
     4x − 2y = π                 A1   (8) 
 
 

3. (a)  2
2 20

1 2 8
x

x x
+

+ −
 = 2 20

(1 2 )(1 4 )
x

x x
+

− +
 ≡ 

1 2
A

x−
 + 

1 4
B

x+
         B1 

    2 + 20x ≡ A(1 + 4x) + B(1 − 2x)             M1 
    x = 1

2   ⇒ 12 = 3A ⇒   A = 4            A1 

    x = 1
4−  ⇒ −3 = 3

2 B ⇒   B = −2  2
2 20

1 2 8
x

x x
+

+ −
 ≡ 4

1 2x−
 − 2

1 4x+
  A1 

 (b)  2
2 20

1 2 8
x

x x
+

+ −
 = 4(1 − 2x)−1 − 2(1 + 4x)−1 

    (1 − 2x)−1 = 1 + (−1)(−2x) + ( 1)( 2)
2

− − (−2x)2 + ( 1)( 2)( 3)
3 2

− − −
× (−2x)3 + …   M1 

           = 1 + 2x + 4x2 + 8x3 + …            A1 
    (1 + 4x)−1 = 1 + (−1)(4x) + ( 1)( 2)

2
− − (4x)2 + ( 1)( 2)( 3)

3 2
− − −

× (4x)3 + … 

           = 1 − 4x + 16x2 − 64x3 + …           A1 

    2
2 20

1 2 8
x

x x
+

+ −
 = 4(1 + 2x + 4x2 + 8x3 + …) − 2(1 − 4x + 16x2 − 64x3 + …)  M1 

        = 2 + 16x − 16x2 − 160x3 + …          A1   (9) 
 
 

4. (a)  PQ  = (2i − 9j + k) − (−i − 8j + 3k) = (3i − j − 2k)       M1 
    ∴ r = (−i − 8j + 3k) + λ(3i − j − 2k)           A1 
 

 (b)  6 + µ = 2  ∴ µ = −4               M1 
    a + 4µ = −9 ∴ a = 7               A1 
    b − µ = 1  ∴ b = −3               A1 
 

 (c)  = cos−1 3 1 ( 1) 4 ( 2) ( 1)
9 1 4 1 16 1

× + − × + − × −
+ + × + +

           M1 A1 

    = cos−1 1
14 18×

 = 86.4° (1dp)             M1 A1 (9) 
 
 

5. (a)  ∫ dy = ∫ −ke−0.2t  dt                M1 

    y = 5ke−0.2t + c                 A1 
    t = 0,  y = 2  ⇒  2 = 5k + c,    c = 2 − 5k          M1 
    ∴ y = 5ke−0.2t − 5k + 2               A1 
 

 (b)  t = 2,  y = 1.6  ⇒  1.6 = 5ke−0.4 − 5k + 2          M1 

    k = 0.4
0.4

5e 5−
−

−
 = 0.2427 (4sf)              M1 A1 

 

 (c)  as  t → ∞,  y → h (in metres)             M1 
    ∴ “h” = −5k + 2 = 0.787 m = 78.7 cm  ∴ h = 79        M1 A1 (10) 
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6. (a)  x = 0  ⇒ t2 = 2 
    t ≥ 0 ∴ t = 2  ∴ (0, 2 + 2 )           M1 A1 
    y = 0  ⇒ t(t + 1) = 0 
    t ≥ 0 ∴ t = 0  ∴ (2, 0)              M1 A1 
 

 (b)  d
d
x
t

 = −2t                   M1 

    area = 
0

2∫ t(t + 1) × (−2t)  dt             A1 

       = 
2

0∫ (2t3 + 2t)  dt 

       = [ 1
2 t4 + 2

3 t3] 2
0                M1 A1 

       = (2 + 4
3 2 ) − (0) = 2 + 4

3 2            M1 A1 (10) 
 
 
7. (a)  let  y = ax,  ∴ ln y = x ln a              M1 

        1
y

d
d
y
x

 = ln a              M1 

        d
d
y
x

 = y ln a = ax ln a  ∴ d
dx

(ax) = ax ln a      A1 
 

 (b)  d
d
y
x

 = 4x ln 4 − 2x − 1 ln 2               M1 A1 

    x = 0,  y = 3
2 ,  grad = ln 4 − 1

2 ln 2 = 3
2 ln 2         M1 

    ∴ y = ( 3
2 ln 2)x + 3

2 ,    2y = 3x ln 2 + 3,    3x ln 2 − 2y + 3 = 0    M1 A1 
 

 (c)  4x ln 4 − 2x − 1 ln 2 = 0 
    (2x)2 × 2 ln 2 − 1

2 (2x) ln 2 = 0             M1 

    1
2 (2x) ln 2[4(2x) − 1] = 0               M1 

    2x = 1
4 ,  x = −2  ∴ (−2, 15

16 )              A2   (12) 
 
 
8. (a)  x 0 0.5   1   1.5   2   2.5   3 
    y 0 0.5774  0.7071  0.7746  0.8165  0.8452  0.8660   B2 
    (i)  ≈ 1

2  × 1 × [0 + 0.8660 + 2(0.7071 + 0.8165)] = 1.96 (3sf)   B1 M1 A1 

    (ii)  ≈ 1
2 ×0.5×[0+0.8660+2(0.5774+0.7071+0.7746+0.8165+0.8452)] 

      = 2.08 (3sf)                M1 A1 
 

 (b)  = π
3

0∫ 1
x

x +
  dx                 M1 

    = π
3

0∫
1 1

1
x

x
+ −

+
  dx  = π

3

0∫ (1 − 1
1x +

)  dx          M1 

    = π[x − lnx + 1] 3
0                 M1 A1 

    = π{(3 − ln 4) − (0)} = π(3 − ln 4)            M1 A1 (13) 
 
 
                         Total  (75) 
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Performance Record – C4 Paper E 

 
 
 
Question no. 1 2 3 4 5 6 7 8 Total

Topic(s) integration differentiation partial 
fractions, 
binomial 

series 

vectors differential 
equation 

parametric 
equations 

differentiation trapezium 
rule, 

integration 

 

Marks 4 8 9 9 10 10 12 13 75 
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