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1. (22)y + 3 = 23                    M1 
 2y + 6 = 3                     M1 
 y = 3

2−                      A1   (3) 
 
 

2. = 2
3 5 7+

× 3 5 7
3 5 7

−
−

                  M1 

  = 6 5 14
45 49

−
−

 = 7
2  − 3

2 5                  M1 A1 (3) 
 

 
3. (i)  x2 + (y − 3)2 − 9 − 7 = 0               M1 
    ∴ centre (0, 3)                 A1 
 

 (ii)  x2 + (y − 3)2 = 16                 M1 
    ∴ radius = 4                  A1   (4) 
 
 
4. (i)  = (x + 3)2 − 9 + 7                 M1 
    = (x + 3)2 − 2                  A2 
 

 (ii)  (−3, −2)                   B2   (5) 
 

 
5. x + y = 2  ⇒  y = 2 − x                M1 
  sub. into 3x2 − 2x + y2 = 2 
     3x2 − 2x + (2 − x)2 = 2              M1 
     2x2 − 3x + 1 = 0                A1 
     (2x − 1)(x − 1) = 0               M1 
     x = 1

2 , 1                  A1 

  ∴ x = 1
2 ,  y = 3

2   or  x = 1,  y = 1              M1 A1 (7) 
 
 

6. (i)  3x − 
3
2x  = 0 

    x(3 − 
1
2x ) = 0                  M1 

    x = 0 (at O)  or  
1
2x  = 3 

    x = 32 = 9                   M1 A1 
 

 (ii)  d
d
y
x

 = 3 − 
1
23

2 x                  M1 A1 

    for SP,  3 − 
1
23

2 x  = 0               M1 

       
1
2x  = 2 

       x = 4                 A1 
    ∴ (4, 4)                   A1   (8) 
 
 
7. (i)  = (−6)2 − (4 × 1 × 12) = −12              M1 A1 
 

 (ii)  0 real roots                  B1 
    ∴ graph of  y = x2 − 6x + 12  doesn’t cross the x-axis and coeff. of x2 
     is positive so curve has a minimum which must be above x-axis 
     hence, x2 − 6x + 12 is always positive          B2 
 

 (iii) x2 − 6x + 12 = 8 − 2x                M1 
    x2 − 4x + 4 = 0                 A1 
    (x − 2)2 = 0                  M1 
    repeated root  ∴ tangent               A1   (9) 
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8. (a)  LHS = (x + 1)(x2 − 7x + 12) 
        = x3 − 7x2 + 12x + x2 − 7x + 12           M1 
        = x3 − 6x2 + 5x + 12 = RHS            A1 
 

 (b)    y 
 
    (0, 12) 
                         B3 
 
 

       (−1, 0)   O  (3, 0)   (4, 0)     x 
 
 

 (c)  (i)     y       (ii)        y 
 
                        (0, 12) 
 

                         B2 B2 
          O               (1, 0) 
 

     (−4, 0)   (0, 0)    (1, 0)  x     (−4, 0)   (−3, 0)     O     x 
                            (9) 
 
 

9. (i)  d
d
y
x

 = 1
2  + x−2                  M1 A1 

    grad = 1
2  + 2−2 = 3

4                 M1 A1 
 

 (ii)  x = 2  ∴ y = 7
2                  B1 

    y − 7
2  = 3

4 (x − 2)                 M1 
    4y − 14 = 3x − 6 
    3x − 4y + 8 = 0                 A1 
 

 (iii) at B, grad = 3
4  

    ∴ 1
2  + x−2 = 3

4                  M1 
     x2 = 4 
     x = 2 (at A), −2                A1 
    ∴ B (−2, 5

2 )                  A1   (10) 
 

 
10. (i)  y − 4 = 3(x + 6)                 M1 
    y = 3x + 22                  A1 
 

 (ii)  at B, x = 0  ∴ y = 2  ⇒   B (0, 2)           B1 
    at C, x − 7(3x + 22) + 14 = 0             M1 
      x = −7                  A1 
    ∴ C (−7, 1)                  A1 
 

 (iii) grad AB = 2 4
0 ( 6)

−
− −

 = 1
3−               M1 A1 

    grad AC = 1 4
7 ( 6)

−
− − −

 = 3 

    grad AB × grad AC = 1
3−  × 3 = −1            M1 

    ∴ AB perp to AC  ∴ ∠BAC = 90°            A1 
 

 (iv)  AB = 2 2(0 6) (2 4)+ + −  = 36 4+  = 40  = 2 10       M1 A1 

    AC = 2 2( 7 6) (1 4)− + + −  = 1 9+  = 10  

    area = 1
2 × 2 10 × 10  = 10              M1 A1 (14) 

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

Topic(s) indices surds circle compl. 
square 

simul. 
eqn 

SP discrim., 
roots of 
quad. 

cubic, 
transform. 

diff., 
tangents 

straight 
lines 

 

Marks 3 3 4 5 7 8 9 9 10 14 72 
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