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1. f(x) = x + 6 x  + 9 + 1 − 6 x  + 9x             M1 A1 
    = 10x + 10,  a = 10, b = 10              A1   (3) 
 
 
2. x4 − 5x2 − 14 = 0 
 (x2 + 2)(x2 − 7) = 0                  M2 
 x2 = −2 (no solutions) or 7                A1 
 x = ± 7                      A1   (4) 
 

 
3. f ′(x) = 3x2 + 8x − 3                  M1 A1 
  increasing when  3x2 + 8x − 3 ≥ 0             M1 
        (3x − 1)(x + 3) ≥ 0            M1 
 

        x ≤ −3  and  x ≥ 1
3             A1   (5) 

 
 

4. (i)  = 16 − 24 2  + 18 = 34 − 24 2             M1 A1 
 

 (ii)  = 1
2 2+

× 2 2
2 2

−
−

 = 2 2
4 2
−
−

 = 1 − 1
2 2            M2 A1 (5) 

 

 
5. (i)  no real roots   ∴ b2 − 4ac < 0 
         (4k)2 − [4 × 1 × (−k)] < 0         M2 
         16k2 + 4k < 0 
         4k2 + k < 0             A1 
 

 (ii)  k(4k + 1) < 0,  critical values: 1
4− , 0           M1 

                         M1 
    ∴ 1

4−  < k < 0                 A1   (6) 
 
 

6. (i)  d
d
y
x

 = 2x + 2                  M1 

    grad of tangent = 2                A1 

    grad of normal = 1
2
−  = 1

2−               M1 

    ∴ y = 1
2− x                  A1 

 

 (ii)  x2 + 2x = 1
2− x 

    2x2 + 5x = 0 
    x(2x + 5) = 0                  M1 
    x = 0 (at O), 5

2−                  A1 

    ∴ ( 5
2− , 5

4 )                  A1   (7) 
 
 

7. (i)  = 2 × 4 1+  = 2 5                 M1 A1 
 

 (ii)  (x − 5)2 + (y − 2)2 = ( 5 )2              M1 
    (x − 5)2 + (y − 2)2 = 5               A1 
 

 (iii) sub.  y = 2x − 3  into eqn of C: 
    (x − 5)2 + [(2x − 3) − 2]2 = 5             M1 
    (x − 5)2 + (2x − 5)2 = 5 
    x2 − 6x + 9 = 0                 A1 
    (x − 3)2 = 0                  M1 
    repeated root  ∴ tangent               A1 
    point of contact (3, 3)               A1   (9) 
 

1
4−   0 

−3   1
3  
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8. (i)       y 
 
        y = 2x4                B1 
 

           y = 2 x             B1 
 
 
         O       x 
 
    intersect at (1, 2)                 B2 
 

 (ii)  translation by 3 units in the positive x-direction        B2 
 

 (iii) y = 2(
2
x )4 = 1

8 x4                 M1 A2 (9) 
 
 

9. (i)  grad = 1 5
4 ( 2)

−
− −

 = 2
3−                 M1 A1 

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

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

 (ii)  grad l2 = 2
3

1−
−

 = 3
2                 M1 A1 

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

 

 (iii) 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) 
 
 
10. (i)  A = πr2 + 2πrh = 192π               M1 

    ∴ h = 
2192

2
r

r
−  = 96

r
 − 

2
r               M1 A1 

    V = πr2h = πr2( 96
r

 − 
2
r ) = 96πr − 1

2 πr3          M1 A1 
 

 (ii)  d
d
V
r

 = 96π − 3
2 πr2                M1 A1 

    for SP,  96π − 3
2 πr2 = 0              M1 

       r2 = 64 
       r = 8                 A1 
 

 (iii) = (96π × 8) − ( 1
2 π × 83) = 512π             M1 A1 

 

 (iv)  
2

2
d
d

V
r

 = −3πr                  M1 

    when  r = 8,  
2

2
d
d

V
r

 = −24π,  
2

2
d
d

V
r

 < 0  ∴ maximum       A1   (13) 

 
 
                         Total  (72) 
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Question no. 1 2 3 4 5 6 7 8 9 10 Total 

Topic(s) algebra quad. in 
function 

of x 

increas. 
function 

surds roots of 
quad. 

 

diff., 
normal 

circle transform., straight 
lines 

max./min. 
problem 

 

Marks 3 4 5 5 6 7 9 9 11 13 72 
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