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1. (32)x = 3x + 2                    M1 
 2x = x + 2,  x = 2                 M1 A1 (3) 
 
 
2. 2x2 + x − 6 ≤ 0 
 (2x − 3)(x + 2) ≤ 0                  M1 
  critical values: −2, 3

2                  A1 
                         M1 
  −2 ≤ x ≤ 3

2                     A1   (4) 
 
 

3. (a)  y = x2 − 2ax + a2                 B1 

    d
d
y
x

 = 2x − 2a = 2x − 6               M1 A1 

    ∴ a = 3                   A1 
 

 (b)  translation by 3 units in the negative x-direction        B2   (6) 
 
 
4. (a)  x2 − 4x + 2 = 0 

    x = 4 16 8
2

± −  = 4 2 2
2

±                M2 

    x = 2 ± 2 ,  ∴ (2 − 2 , 0), (2 + 2 , 0)        A2 
 

 (b)  x2 − 4x + 2 = 2x + k,  x2 − 6x + 2 − k = 0 
    tangent  ∴ equal roots,  b2 − 4ac = 0 
    (−6)2 − [4 × 1 × (2 − k)] = 0              M1 A1 
    36 − 4(2 − k) = 0,  k = −7              A1   (7) 
 
 
5. (a)   y 
 
          (3, 0) 
             B               B3 
 

     O   A       x 
         (2, 0) 
 
 (b)  y = (2 − x)(9 − 6x + x2)               M1 
    y = 18 − 12x + 2x2 − 9x + 6x2 − x3            M1 
    y = 18 − 21x + 8x2 − x3               A1 

    d
d
y
x

 = −21 + 16x − 3x2               M1 A1 

    grad = −21 + 32 − 12 = −1 
    ∴ y − 0 = −(x − 2)                 M1 
     x + y = 2                  A1   (10) 
 
 
6. (a)  f(x) = 9 − [x2 − 6x]                M1 
      = 9 − [(x − 3)2 − 9]               M1 
      = 18 − (x − 3)2,  A = 18, B = −3          A2 
 

 (b)  18                     B1 
 

 (c)  18 − (x − 3)2 = 0,  x − 3 = ± 18             M1 
    x = 3 ± 3 2     y              M1 A1 
 

 (d)   
                         B2 
 
            O   x             (10) 
 

−2   3
2  
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7. (a)  (i)  20
2 [2a + (19 × 7)] = 530             M1 

      2a + 133 = 53,  a = −40             M1 A1 
    (ii)  = −40 + 7k = −40 + 42 = 2            M1 A1 
 

 (b)  (i)  u1 = (1 + k)2,  u2 = (2 + k)2            B1 
      (2 + k)2 = 2(1 + k)2              M1 
      4 + 4k + k2 = 2 + 4k + 2k2 
      k2 = 2                  M1 
      k > 0  ∴ k = 2                A1 
    (ii)  u3 = (3 + 2 )2 = 9 + 6 2  + 2 = 11 + 6 2        M1 A1 (11) 
 
 

8. (a)  grad = 1 5
4 ( 2)

−
− −

 = 2
3−                 M1 A1 

    ∴ y − 5 = 2
3− (x + 2)               M1 

     3y − 15 = −2x − 4 
     2x + 3y = 11                 A1 
 

 (b)  grad l2 = 2
3

1−
−

 = 3
2                 M1 A1 

    ∴ y − 1 = 3
2 (x − 4)   [ 3x − 2y = 10 ]         A1 

 

 (c)  at C, x = 0  ∴ y = −5 ⇒   C (0, −5)           B1 

    AB = 2 2(4 2) (1 5)+ + −  = 36 16+  = 52          M1 A1 

    BC = 2 2(0 4) ( 5 1)− + − −  = 16 36+  = 52  
    AB = BC  ∴ triangle ABC is isosceles           A1   (11) 
 
 
9. (a)  2                     B1 
 

 (b)  1 + 2
x

 = 2                  M1 

    x  = 2                   M1 
    x = 4                    A1 
 

 (c)  x = 4  ∴ y = 2(4) − 1 = 7              B1 

    y = ∫ (1 + 2
x

)  dx 

    y = x + 
1
24x  + c                 M1 A2 

    (4, 7)   ∴ 7 = 4 + 8 + c 
       c = −5                 M1 

    y = x + 
1
24x  − 5                 A1 

 

 (d)  x + 
1
24x  − 5 = 0 

    (
1
2x  + 5)(

1
2x  − 1) = 0               M1 

    
1
2x  = −5 (no real solutions), 1             A1 

    x = 1  ∴ (1, 0) and no other point            A1   (13) 
 
 
                         Total  (75) 
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Question no. 1 2 3 4 5 6 7 8 9 Total 

Topic(s) indices inequal. diff., 
transform. 

quad. 
formula, 
rep. root 

curve 
sketch, 
diff., 

tangent 

compl. 
square 

AP, 
sequence 

straight 
lines 

integr.  

Marks 3 4 6 7 10 10 11 11 13 75 
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