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1. (a)  ans:  k = 2   1 mark 
 

 1•  sub. to answer  
  

(b)  ans:  73 −= xy   (or equiv.) 3 marks 
 

 1•   for gradient of line 

 2•  for gradient of AB 

 3•  for equation    
    

 (c)  ans:  A(0,-7)   1 mark 
 

 1•  answer (y intercept) 

 
  

 

2. (a)  ans:   a = 2   3 marks 
 

 1•  knowing to solve deriv. to zero  

 2•  carrying out synthetic division 

 3•  solving equation to zero and answer 
 

 

(b)  ans:  zero, another stat. point 3 marks 
 

 1•   substituting for a 

2•  substituting for a and -2 

 3•  calculation finds zero + conclusion 

      

    **  pupils may complete part (a) by substitution. 
  

 

 

 

3. (a)  ans:   see sketch   3 marks 
 

 1•  for reflecting  

 2•  for translation up 6 

 3•  for annotating, coordinates 
 

(b)  ans: 6123)( 2 +−= xxxg  1 marks 
 

 1•   for answer  (any equivalent form) 

      
 

 

4. ans:   6−=a     4 marks 
 

 1•  integrating  

 2•  substitute in limits 

 3•  simplifying to quad. equation 

 4•  solving and choosing answer 
 

 

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 

   

(a)   1•    2933 =∴=+ kk   

  
 

(b)   1•    
3
1−=m  

 2•   3=ABm  

 3•    )3(32 −=− xy            

   
 

(c)   1•    A(0,-7)   

     

  

 
 

 

(a)   1•    at s.p.  0)( =′ xf   (stated or implied) 
 

 

 2•   4    1      -a         -4a          0          

             4       16-4a    64-32a 
 

                             1     4-a   16-8a        0 

 

 

 3•    64-32a = 0   ,   a = 2 

 

(b)   1•   xxxxf 82)( 23 −−=′  

 2•  )2(8)2(2)2()2( 23 −−−−−=−′f  

 3•   ∴=−′ 0)2(f   another stat. point 

 

              
    

 

 

 

(a)   1•     

 2•    
 3•             

 

 

(b)    

 1•   6)312()( 2 +−−= xxxg  

            

 

 1•  24 xx +  

 2•  0)4()48( 2 =+−+ aa  

 3•  01242 =−+ aa  

 4•  0)6)(2( =+− aa  

                   62 −== aora  

 

 

 

 

P'(2,-6) 

Q'(4,6) 
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5. (a) ans:   )
4

3cos(2
π

−x  4 marks 

 

1•  recognising as kcos( …  equation 

 2•  finding k 

 3•  finding α  

 4•  write down expression 

  

 (b) ans:   
6

,0
π

=x   4 marks 

 1•  solving to 1 

 2•  selecting correct angle for 
4

3 π−x = 

 3•  answer 

 

 

 

6.  ans:  4)4()( 2 ++= xxh   ,  4@4min −== xh  

                                                   6 marks  

 

1•  for f into g 

 2•  for expansion and simplifying 

 3•  bracket term 

 4•  number term 

 5•  for minimum value 

 6•  for x 
 

    

7. (a)  ans:   proof     5 marks 
 

 1•  know to solve a system 

 2•  combining equations  

 3•  simplifying to quad. 

 4•  for 1
st
 coordinate 

 5•  for 2
nd

 coordinate 
 

  

(b)  ans:  B(9,-3)  ,  45)3()9( 22 =++− yx   

6 marks 
 

 1•  knowing T mid-pt between centres 

 2•  drawing out centre of top circle 

 3•  finding B 

 4•  knowing r the same 

 5•  finding r
2
 

 6•  writing down equation of lower circle 

 

 

 

 

 

 

 

(a) 1•    )3cos(3cos3sin α−=+ xkxx  

         (or equivalent)  

 2•   211 222 =∴+= kk    

 3•    
4

,
1

1
tan παα ==  

 4•  )3cos(2
4
π−x  

 

(b) 1•   1)3cos(2
4
=− πx   

 2•  
4

,
442

1
4

3)3cos( ππππ −=−∴=− xx   

 3•
62

3 ππ =∴= xx   

 

 4• 003 =∴= xx  

 

 

1•    13)1(6)1())(( 2 ++++= xxxfg   

 2•    208)( 2 ++= xxxh   

 3•    ......)4([ 2+x   

 4•    …..  20]16 +−   

 5•    min = 4  

 6•    @  x = -4  

 

 

 

 

 (a) 1•   set up a system       

 2•   04518)2(6)2( 22 =+−−+ yyyy

 3•   045305 2 =+− yy   

 4•   30)3)(3(5 =∴=−− yyy   

 5•    6)3(2 ==x     (or equivalent) 

  

 

(b) 1•   strategy   

 2•   A(3,9)        

 3•    A(3,9) →T(6,3) →B(9,-3) 

 4•    stated or implied  r1 = r2  

 5•    45458192 =−+=r   

 6•   45)3()9( 22 =++− yx          

Give 1 mark for each   Illustration(s) for awarding each mark 
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8. ans:   463 2 +−= xxy   4 marks 
 

 1•  prepare to integrate 

 2•  integrate  

 3•  substitute. 

 4•  arrange equation 

 

 

  
 

9. ans:   
2

3

1
1)(

x
xf +=′  ,  

8

9
  6 marks  

 

1•  preparing to differentiate 

 2•  diff. 1
st
 term 

 3•  diff. 2
nd

 term 

 4•  writing with positive indices 

 5•  substituting 

 6•  answer 

 

                            

  

 
 

10. ans:  66 <<− p    (or equivalent) 6 marks  

 

1•  dealing with the fractions 

 2•  manipulation to quad. form 

 3•  discriminant statement 

 4•  for a, b and c 

 5•  finding discriminant 

 6•  solution from quadratic inequation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total  60 marks 

Give 1 mark for each   Illustration(s) for awarding each mark 
 

 

 1•   ∫ − dxx )66(  

 2•   cxx +− 63 2   

3•   4631 =⇒+−= cc   

 4•   answer 

  
 

1•   )2()( 2

1
21 xxxxf −= −  

               2

1

2
−

−= xx   

 2•    ......1   

 3•     ….   2

3−
+ x   

 4•    
2

3

1
1)(
x

xf +=′   

 5•    
34

1
1)4( +=′f   

 6•    
8

9

8

1
1)4( =+=′f   

 
 

1•    strategy  ….  x×  (or equiv.)  

 2•          pxx =+ 92  

         092 =+− pxx   

 3•    for no real roots  042 <− acb   

 4•    pba −== ,1  ,  9=c   

 5•    0362 <−p  

 6•    66 <<− p   

           
b2-4ac 

6 -6 p 


