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C2 Paper J – Marking Guide 
 
1. (a)  11 a.m.  ∴ t = 3 
    N = 20 000 × (1.06)3 = 23820 (nearest unit)         M1 A1 
 

 (b)  40 000 = 20 000 × (1.06)t 
    (1.06)t = 2                   M1 

    t = lg 2
lg1.06

 = 11.8957                M1 A1 

    11.8957 hours = 11 hours 54 mins  ∴ 7.54 p.m.        A1   (6) 
 
 
2.          102 = 72 + 82 − (2 × 7 × 8 × cos θ )      M1 A1 

          cos θ  = 49 64 100
112

+ −  = 13
112  

          θ  = 83.335            M1 A1 
          area = 1

2  × 7 × 8 × sin 83.335       M1 
             = 27.8 cm2 (3sf)          A1   (6) 
 
 
3. (a)   x  0  0.25    0.5    0.75  1        M1 

    2
4

( 1)
x

x +
 0  0.64 0.8889  0.9796  1        A1 

    area ≈ 1
2  × 0.25 × [0 + 1 + 2(0.64 + 0.8889 + 0.9796)]      B1 M1 

       = 0.752 (3sf)                A1 
 

 (b)  under-estimate                 B1 
    the curve passes above the top edge of each trapezium      B1   (7) 
 
 

4. (a)  (x + 2
k
x

)15 = x15 + 15(x14)( 2
k
x

) + 15
2

 
 
 

(x13)( 2
k
x

)2 + ...       M1 A1 

    ∴ 15k = 30                  M1 
     k = 2                   A1 

     A = 15 14
2
×  × k2 = 420              A1 

 

 (b)  (x + 2
2
x

)15 = ... + 15
5

 
 
 

(x10)( 2
2
x

)5 + ...           M1 A1 

    term indep. of x = 15 14 13 12 11
5 4 3 2

× × × ×
× × ×

 × 32 = 96 096        A1   (8) 
 
 

5. (a)  
1
34x  − x = 0 

    
1
3x (4 − 

2
3x ) = 0                 M1 

    
1
3x  = 0 (at O)  or  

2
3x  = 4              M1 

           x ≥ 0  ∴ x = ( 4 )3 = 8,  a = 8        A1 
 

 (b)  = 
8

0∫ (
1
34x  − x)  dx 

    = [
4
33x  − 1

2 x2] 8
0                  M1 A2 

    = (48 − 32) − (0) = 16               M1 A1 (8) 
 

   θ 
 7      8 
 
   10 
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6. (a)   y 
 
 
     O         x             B2 
 
 

 (b)  (0, 1), ( π
4 , 0), ( 3π

4 , 0)               B3 
 

 (c)  cos 2x = 0.5 
    2x = π3 , 2π − π3                  B1 M1 

    2x = π3 , 5π
3  

    x = π6 , 5π
6                    M1 A1 (9) 

 
 

7. (a)  = ( 2 4
2

− + , 6 1
2
− ) = (1, 5

2 )               M1 A1 
 

 (b)  radius = dist. (−2, 6) to (1, 5
2 ) = 49

49 +  = 85
4         M1 A1 

    ∴ (x − 1)2 + (y − 5
2 )2 = ( 85

4 )2            M1 A1 

     x2 − 2x + 1 + y2 − 5y + 25
4  = 85

4  
     x2 + y2 − 2x − 5y − 14 = 0             A1 
 

 (c)  (2, 7),  LHS = 4 + 49 − 4 − 35 − 14 = 0  ∴ R lies on circle     B1 
    ∠PRQ = 90°                  B1   (9) 
 
 

8. (a)  r = 3

3

log 16
log 4

 = 
2

3

3

log 4
log 4

 = 3

3

2 log 4
log 4

 = 2            M2 A1 
 

 (b)  ar = log3 4 

    a = 3log 4
2

 = 
2

3log 2
2

 = 32 log 2
2

 = log3 2           M1 A1 
 

 (c)  S6 = 
6

3(2 1) log 2
2 1

−
−

 = 63 log3 2             M1 A1 

        = 63 × lg 2
lg3

 = 39.7                M1 A1 (9) 
 

 
9. (a)  f(3) = 27 − 36 − 9 + 18 = 0  ∴ (x − 3) is a factor        M1 A1 
 

  (b)   
 
 
 
 
                M1 A1 
 
 
 
    f(x) = (x − 3)(x2 − x − 6) 
    f(x) = (x − 3)(x + 2)(x − 3) = (x + 2)(x − 3)2         M1 A1 
 

 (c)  (3, 0)                    B1 
    (x − 3) is a repeated factor of f(x) ∴ x-axis is tangent where x = 3   B1 
 

 (d)  f ′(x) = 3x2 − 8x − 3                M1 A1 
    for SP,  3x2 − 8x − 3 = 0              M1 
       (3x + 1)(x − 3) = 0             M1 
       x = 1

3− , 3  ∴  x = 1
3−            A1   (13) 

 

 
                         Total  (75) 

 x2 − x − 6   
x − 3 x3 − 4x2 − 3x + 18 

 x3 − 3x2     
  − x2 − 3x   
  − x2 + 3x   
    − 6x + 18 
    − 6x + 18 
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Performance Record – C2 Paper J 

 
 
 

Question no. 1 2 3 4 5 6 7 8 9 Total 

Topic(s) logs cosine 
rule 

trapezium 
rule 

binomial area by 
integr. 

trig. graph circle GP, 
logs 

factor 
theorem, 

SP 

 

Marks 6 6 7 8 8 9 9 9 13 75 
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