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1. = 34 + 4(33)(−2x) + 6(32)(−2x)2 + 4(3)(−2x)3 + (−2x)4         M2 
 = 81 − 216x + 216x2 − 96x3 + 16x4              A2   (4) 
 
 
2.  x  −2  −1  0  1  2 
 2x   1

4    1
2   1  2  4             M1 

 area ≈ 1
2  × 1 × [ 1

4  + 4 + 2( 1
2  + 1 + 2)]            B1 M1 

     = 5
85   or  5.63 (3sf)                A1   (4) 

 
 
3. (i)  5 cos θ  = 2 sin θ 

    5
2

 = sin
cos

θ
θ

                   M1 

    tan θ  = 2.5                  A1 
 

 (ii)  tan 2x = 2.5 
    2x = 68.199, 180 + 68.199              B1 M1 
    2x = 68.199, 248.199 
    x = 34.1, 124.1 (1dp)                M1 A1 (6) 
 
 
4. (a)  (i)  = log2 x − log2 2 = y − 1             M1 A1 

    (ii)  = log2
1
2x  = 1

2 log2 x = 1
2 y            M1 A1 

 

 (b)  2(y − 1) + 1
2 y = 8 

    y = 4                    M1 
    log2 x = 4,  x = 24 = 16              M1 A1 (7) 
 
 

5. (i)  P = 2r + (r × 2.5) = 9
2 r = 36             M1 

    OA = r = 8 cm                 A1 
 

 (ii)  perimeter = (2 × 8 sin 1.25) + (8 × 2.5) = 35.2 cm (3sf)      M2 A1 
    area = ( 1

2  × 82 × 2.5) − ( 1
2  × 82 × sin 2.5) = 60.8 cm2 (3sf)     M2 A1 (8) 

 
 

6. (i)  
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 
 

 (ii)  = 
8

0∫ (
1
34x  − x)  dx 

    = [
4
33x  − 1

2 x2] 8
0                  M1 A2 

    = (48 − 32) − (0) = 16               M1 A1 (8) 
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7. (a)  AP:  a = 27, l = 67                B1 
        n = 30 − 9 = 21                B1 
    S21 = 21

2 (27 + 67)                M1 

     = 21
2  × 94 = 987                A1 

 

 (b)  (i)  1
2 n(n + 1)                 B1 

    (ii)  = S200 − S99                M1 
      = 1

2  × 200 × 201 − 1
2  × 99 × 100          M1 

      = 20 100 − 4950 = 15 150            A1 
    (iii) = 3 × 15 150 = 45 450             M1 A1 (10) 
 
 

8. (i)  r = 6
2

x
x

+
−

 = 
2

6
x

x +
                 M1 

    (x + 6)2 = x2(x − 2)                M1 
    x2 + 12x + 36 = x3 − 2x2,  x3 − 3x2 − 12x − 36 = 0       A1 
 

 (ii)  when x = 6,  LHS = 216 − 108 − 72 − 36 = 0  ∴ x = 6 is a solution   B1 
 

     
 
 
 
 
                M1 A1 
 
 
 

    ∴ (x − 6)(x2 + 3x + 6) = 0 
     x = 6  or  x2 + 3x + 6 = 0 
           b2 − 4ac = 32 − (4 × 1 × 6) = −15        M1 A1 
           b2 − 4ac < 0  ∴ no real solutions to quadratic 
    ∴ no other solutions               A1 
 

 (iii) r = 6 6
6 2

+
−

 = 3                  B1 
 

 (iv)  a = 6 − 2 = 4 

    S8 = 
84(3 1)

3 1
−

−
 = 13 120               M1 A1 (12) 

 
 

9. (i)  = 
3

1∫ (9 − 6 x  + x)  dx               M1 

    = [9x − 
3
24x  + 1

2 x2] 3
1                 M1 A2 

    = (27 − 12 3  + 9
2 ) − (9 − 4 + 1

2 )            M1 

    = 26 − 12 3                   A1 
 

 (ii)  y = ∫ (3x2 + 4x + k)  dx 
    y = x3 + 2x2 + kx + c                M1 A2 
    (0, −2)  ∴ c = −2                 B1 
    (2, 18)  ∴ 18 = 8 + 8 + 2k − 2             M1 
       k = 2                 A1 
    ∴ y = x3 + 2x2 + 2x − 2               A1   (13) 
 
 
                         Total  (72) 

 x2 + 3x + 6   
x − 6 x3 − 3x2 − 12x − 36 

 x3 − 6x2     
   3x2 − 12x   
   3x2 − 18x   
     6x − 36 
     6x − 36 
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Question no. 1 2 3 4 5 6 7 8 9 Total 

Topic(s) binomial trapezium 
rule 

trig. eqn logs sector 
of a 

circle 

area by 
integr. 

AP GP, 
factor 

theorem, 
alg. div. 

integr.  

Marks 4 4 6 7 8 8 10 12 13 72 
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