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1. x = 4 16 32

2
± +                    M1 

    = 4 4 3
2

±  = 2 ± 2 3                  M1 A1 (3) 
 

 
2. quadratic, coeff of x2 = 1, minimum is (−2, 5) 
 ∴ y = (x + 2)2 + 5                  M1 A1 
      = x2 + 4x + 9,  a = 4, b = 9             M1 A1 (4) 
 
 
3. (i)  x2 − 6x + 7 = 2x − 9 
    x2 − 8x + 16 = 0                 M1 
    (x − 4)2 = 0                  M1 
    x = 4, y = −1                  A2 
 

 (ii)  the line is a tangent to the curve at the point (4, −1)       B1   (5) 
 
 

4.  (i)  = (6 + 
1
34 16 )                   B1 M1 

    = (6 + 
1
32)  = 3 8  = 2               A1 

 

  (ii)  3
x

 = 4                   M1 

    x  = 3
4                    M1 

    x = 9
16                     A1   (6) 

 

 
5. (i)   y 
           y = 2x − 1              B2 
 

 
 
    (0, 4)       y = (x − 2)2               B2 
 

     O    (2, 0) 
      (0, −1) ( 1

2 , 0)    x 
 

 (ii)  x2 − 4x + 4 > 2x − 1 
    x2 − 6x + 5 > 0 
    (x − 1)(x − 5) > 0                 M1 
           1    5             M1 
    x < 1  or  x > 5                 A1   (7) 
 
 

6. (i)  2y + 3
y

 = 7                  M1 

    2y2 + 3 = 7y                  M1 
    2y2 − 7y + 3 = 0                 A1 
 

 (ii)  (2y − 1)(y − 3) = 0                M1 
    y = 1

2 , 3                   A1 

    
1
3x  = 1

2 , 3 

    x = ( 1
2 )3, 33 = 1

8 , 27                M1 A1 (7) 
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7. (i)  d
d
y
x

 = 
1
21

2 x−  + 
3
22x−                 M1 A2 

 

 (ii)  
2

2
d
d

y
x

 = 
3
21

4 x−−  − 
5
23x−                M1 A1 

 

 (iii) LHS = 4x2(
3
21

4 x−−  − 
5
23x− ) + 4x(

1
21

2 x−  + 
3
22x− ) − (

1
2x  − 

1
24x− ) 

       = 
1
2x−  − 

1
212x−  + 

1
22x  + 

1
28x−  − 

1
2x  + 

1
24x−        M1 A1 

       = 0                   A1   (8) 
 
 
8. (i)  f ′(x) = 12x − 3x2                 M1 A1 
    for SP,  12x − 3x2 = 0 
       3x(4 − x) = 0               M1 
       x = 0, 4 
    ∴ (0, 2), (4, 34)                 A1 
 

 (ii)  f ′′(x) = 12 − 6x                 M1 
    f ′′(0) = 12,  f ′′(x) > 0  ∴ (0, 2) minimum          A1 
    f ′′(4) = −12,  f ′′(x) < 0  ∴ (4, 34) maximum         A1 
 

 (iii)   y 
 
 
 
 

      O      x             B2 
 
 

 (iv)  2 < k < 34                   B1   (10) 
 
 

9. (i)  grad = 7 4
9 7

−
−

 = 3
2                  M1 A1 

    ∴ y − 4 = 3
2 (x − 7)                M1 

     2y − 8 = 3x − 21 
     3x − 2y − 13 = 0                A1 
 

 (ii)  y = 8x                    B1 
 

 (iii) at R, 3x − 2(8x) − 13 = 0 
      x = −1                  M1 
    ∴ R (−1, −8)                  A1 

    OP = 2 27 4+  = 49 16+  = 65            M1 A1 

    OR = 2 2( 1) ( 8)− + −  = 1 64+  = 65  
    ∴ OP = OR                  A1   (10) 
 
 

10. (i)  = 8 4
8 2
− −

−
 = −2                  M1 A1 

 

 (ii)  = ( 2 8
2
+ , 4 8

2
− ) = (5, −2)               M1 A1 

 

 (iii) perp. grad = 1
2

−
−  = 1

2                 M1 

    perp. bisector:  y + 2 = 1
2 (x − 5)            M1 A1 

    centre where y = 0  ∴ x = 9  ⇒  (9, 0)           M1 A1 
 

 (iv)  radius = dist. (2, 4) to (9, 0) = 49 16+  = 65         B1 
    ∴ (x − 9)2 + (y − 0)2 = ( 65 )2             M1 
     x2 − 18x + 81 + y2 = 65 
     x2 + y2 − 18x + 16 = 0              A1   (12) 
 
 
                         Total  (72) 
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Question no. 1 2 3 4 5 6 7 8 9 10 Total 

Topic(s) quad. 
formula 

compl. 
square 

simul. 
eqn 

indices inequal. quad. in 
function 

of x 

diff. SP straight 
lines 

circle  

Marks 3 4 5 6 7 7 8 10 10 12 72 
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