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1. = ∫ (3x2 + 1

2 x−2)  dx                  B1 

 = x3 − 1
2 x−1 + c                   M1 A2 (4) 

 
 
2. (7 − x)2 = x2 + (x + 1)2 − [2 × x × (x + 1) × cos 60]         M1 A1 
 49 − 14x + x2 = x2 + x2 + 2x + 1 − x2 − x 
 15x = 48 
 x = 16

5                       M1 A1 (4) 
 
 
3. (i)   x  0  0.25    0.5    0.75  1 

    2
4

( 1)
x

x +
 0  0.64 0.8889  0.9796  1        M1 A1 

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

       = 0.752 (3sf)                A1 
 

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

4. (i)  (1 + kx)7 = ... + 7
2

 
 
 

(kx)2 + ...             B1 

    ∴ 7 6
2
×  × k2 = 525 

     k2 = 525
21

 = 25                 M1 

    k > 0  ∴ k = 5                  A1 
 

 (ii)  (1 + 5x)7 = ... + 7
3

 
 
 

(5x)3 + ... 

    ∴ coeff. of x3 = 7 6 5
3 2
× ×

×
 × 125 = 4375           M1 A1 

 

 (iii) (1 + 5x)7 = 1 + 35x + 525x2 + ...            B1 
    (2 − x)(1 + 5x)7 = (2 − x)(1 + 35x + 525x2 + ...) 
           = 2 + 70x + 1050x2 − x − 35x2 + ...       M1 
           = 2 + 69x + 1015x2 + ...          A1   (8) 
 
 

5. (i)  8sin
cos

x
x

 − 3 cos x = 0                M1 

    8 sin x − 3 cos2 x = 0 
    8 sin x − 3(1 − sin2 x) = 0              M1 
    3 sin2 x + 8 sin x − 3 = 0               A1 
 

 (ii)  (3 sin x − 1)(sin x + 3) = 0              M1 
    sin x = −3 (no solutions)  or  1

3              A1 

    x = 0.34, π − 0.3398                B1 M1 
    x = 0.34, 2.80 (2dp)                A1   (8) 
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6. (a)  = f( 1
2 ) = 1

4  + 3
4  − 3 + 1 = −1             M1 A1 

 

 (b)  (i)  = f(−2) = −16 + 12 + 12 + 1 = 9          B1 
    (ii)  x = −2  is a solution to  f(x) = 9  i.e.  2x3 + 3x2 − 6x − 8 = 0   M1 A1 
 

     
 
 
 
 
                M1 A1 
 
 
 

      ∴ (x + 2)(2x2 − x − 4) = 0 

       x = −2  or  1 1 32
4

± +   =  −2, −1.19 (3sf), 1.69 (3sf)    M1 A1 (9) 
 
 

7. (i)  log2 (y − 1) − log2 x = 1,  log2 
1y

x
−  = 1          M1 

    1y
x
−  = 21 = 2                  M1 

    y − 1 = 2x, y = 2x + 1               A1 
 

 (ii)  2 log3 y = 2 + log3 x  ⇒ log3 y2 − log3 x = 2         M1 

           
2y

x
 = 32 = 9           M1 

           y2 = 9x             A1 
    sub.  y = 2x + 1   (2x + 1)2 = 9x           M1 
           4x2 − 5x + 1 = 0 
           (4x − 1)(x − 1) = 0         M1 
           x = 1

4 , 1            A1 

    ∴ x = 1
4 , y = 3

2   or  x = 1, y = 3            A1   (10) 
 

 
8. (a)  (i)  = (t 2 − 5) − (t − 1) = t 2 − t − 4           M1 A1 
    (ii)  = (t 2 − 5) + (t 2 − t − 4) = 2t 2 − t − 9         M1 A1 
 

 (b)  2t 2 − t − 9 = 19 
    2t 2 − t − 28 = 0 
    (2t + 7)(t − 4) = 0                M1 
    t > 0  ∴ t = 4                  A1 
 

 (c)  a = 4 − 1 = 3,  d = 16 − 4 − 4 = 8            B1 
    u10 = 3 + (9 × 8) = 3 + 72 = 75             M1 A1 
 

 (d)  = 40
2 [6 + (39 × 8)] = 20 × 318 = 6360           M1 A1 (11) 

 

 
9. (i)  2x2 − 6x − 3 = 9 + 3x − x2 
    3x2 − 9x − 12 = 0                 M1 
    3(x + 1)(x − 4) = 0                M1 
    x = −1, 4                   A1 
    ∴ (−1, 5), (4, 5)                 A1 
 

 (ii)  area = 
4

1−∫ [(9 + 3x − x2) − (2x2 − 6x − 3)]  dx         M1 

       = 
4

1−∫  (12 + 9x − 3x2)  dx             A1 

       = [12x + 9
2 x2 − x3] 4

1−               M1 A2 

       = (48 + 72 − 64) − (−12 − 9
2  + 1) = 1

262         M1 A1 (11) 
 

 
                         Total  (72) 

 2x2 − x − 4   
x + 2 2x3 + 3x2 − 6x − 8 

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

Topic(s) integr. cosine 
rule 

trapezium 
rule 

binomial trig. eqn remain. 
theorem, 
alg. div. 

logs AP area by 
integr. 

 

Marks 4 4 7 8 8 9 10 11 11 72 
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