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1. (a)  ans:   2=k    4 marks        
 

 1•  gradient of AB  

 2•  gradient of AP 

 3•  equating gradients 

 4•  finding k 
   

 (b)  ans:  xy 2=    2 marks  
 

 1•  gradient of PQ  

2•  equation 
   

 

 (c)  ans:  R(2,4)   5 marks 
 

 1•  coordinates of M  

2•  equation of median 

 3•  setting up a system 

 4•  finding first coordinate 

 5•  finding 2
nd
 coordinate 

   

 

 

 

 

 

 

2. (a)  ans:  331011⋅  bats  (ignore rounding)  

 3 marks 
 

 1•  first two lines of calculation   

2•  lines 3 and 4 of calculations 

 3•  answer   

 

(b)  ans:   Colony is in danger.  

      600 prior to breeding week is  

     less than 700 bats 

     4 marks       
 

 1•       knows to calculate limit + knows formula   

2•  calculates limit correctly 

 3•  knows to subtract 200 

 4•  explanation 
   

 

  

 
 

  

  

 

 

 

 

 
 

 

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

(a) 1•   
2
1

511

53
−=

+

−−
=ABm    

 2•    
6

5−
=
k

mAP    or   
10

3

−

+
=
k

mBP  

 3•    
2
1

6

5
−=

−k
   or   

2
1

10

3
−=

+
−
k

 

 4•    2=k  

 

(b) 1•   2
14

28
=

−

−
=PQm  

2•    )1(22 −=− xy      

      

 (c) 1•    M(9,3) 

    no mark given for gradient of AM  …  
7
1−=AMm

 2•    )9(3
7
1 −−=− xy   

 3•    307 +−= xy  

                      xy 2=  

 4•    2=x   

 5•    4=y   
   

 

 

(a) 1•  ……               Low                    High      

        17752001575)2100(7501 =+=⋅=U  

     251531200251331)1775(7502 ⋅=+⋅=⋅=U  

2•  …… 

   441348200241148)251531(7503 ⋅=+⋅=⋅⋅=U  

   331011)441348(7504 ⋅=⋅⋅=U  

 3•   331011⋅       

      

 (b) 1•     
a

b
L

−
=
1

    

 2•     800
7501

200
=

⋅−
=L   

 3•      low population  800 - 200 =600 

4•     600 prior to breeding week is  

                      less than 700 bats so colony in danger 
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3. (a)  ans:  proof    4 marks  
 

 1•  area of rectangle 

 2•  area of triangle 

 3•  subtracting areas 

 4•  tidy up and common factor 

 
 

(b)  ans:   
4
1−=p    6 marks  

 

 1•  equating to zero  

2•  discriminant statement 

 3•  establish co-efficients a, b and c 

 4•  substitution into discriminant 

 5•  re-arrange to quadratic form 

 6•  answer (with invalid value discarded) 
 

 

 

 (c)  ans:   1=x    2 marks 
 

 1•  substitution 

 2•  solving to answer 

 

 

  
 

4. (a)  ans:  A(2,6)    5 marks        
 

 1•  preparing to differentiate 

 2•  differentiating 

 3•  solving to zero 

 4•  finds x coordinate 

 5•  finds y coordinate 

  

 
  

 (b)  ans:  B(4,10)       6 marks  
 

1•  know to form a system  

2•  combining equations 

 3•  manipulation to polynomial form 

 4•  sets up synthetic division 

 5•  finds x coordinate 

 6•  finds y coordinate 

 

 

 

 

 

 

 

 

 

 

  

 

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

(a)     1•    )4)(22( pxxArec −+=  

                           ppxxx 8822 2 −−+=  

 2•    xxxxAtri 62)6( 2

2
1 +=×+=        

3•     =− 21 AA   

                      ppxxx 8822 2 −−+= )6( 2 xx +−   

 4•    pxpxAA 8)48(2

21 −+−=−      

   

(b) 1•     018)48(2 =−−+− pxpx  

  2•    042 =− acb   for equal roots 

 3•    18,)48(,1 −−=+−== pcpba  

 4•    0)18(4)48( 2 =−−−+ pp  

 5•    0209664 2 =++ pp   

 6•   0)14)(54(4 =++ pp  

        
4
1

4
5 −=−= porp   

 

(c) 1•    01)(8)4)(8(
4
1

4
12 =−−−+−− xx   

  2•    1,0)1)(1( ==−− xxx  

 

(a) 1•    12

2
1 8 −+= xxy      

 2•    
2

2 8
8

x
xxx

dx

dy
−=−= −   

 3•     0
8
2
=−

x
x    

 4•     2083 =∴=− xx    

 5•     6=y   
  

(b) 1•    
x

x
y

8

2

2

+=  

       872 −= xy    

2•    
x

xx
16

87 2 +=−   

 3•    01687 23 =++− xxx   

 4•           
 

                     
                                                                             

 5•       
                                     
 

                             

 

  

 

6•    108)4(72 =∴−= yy    

 

          1      -7        8        16 

                          
                                         0 

   4     1      -7        8        16 

                    4    -12      -16 
 

           1      -3      -4       0         x = 4 
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5. ans:    2

1

9
1 pV =    5 marks 

 

 1•  for knowing original form nkpV =  

 2•  calculating gradient 

 3•  for gradient is power 

 4•  for finding k 

 5•  for final equation 

 

              

  

  

 

 

6. (a)  ans:  proof   2 marks 
 

 1•  for solving to 4  

 2•  for answer 

     

  

 (b)  ans:  
3
17  cm

2
   6 marks 

 

1•  setting up integral  

2•  integrating 

 3•  substituting limits 

 4•  area under curve 

 5•  area of rectangle 

 6•  subtraction to answer 

 

   

  

  

 

  

   

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

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

 

1•    original data in form  nkpV =  

            (stated or implied) 

2•   
2
1

4
2 ==m   

 3•    power = gradient   
2
1=∴ n  

 4•    y-intercept, 
9
12

3 3,2log ==−= − kk  

5•    2

1

9
1 pV =    (or equivalent)  

     

                                 

   

 

 

 

(a) 1•    41262 =+− xx    

 2•    420)2)(4( orxxx =∴=−−  

      

 

(b) 1•   ∫ +−=
4

2

2 126 dxxxA    

2•      [ ]4
2

2

3
123

3

xxx +−=   

 3•      )2412())4(12)16(3(
3
8

3
64 +−−+−=

 4•      
3
26=   cm

2
  

 5•  1472 =×=recA  

 6•     
3
1

3
2 7614 =−=A  cm

2
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7. (a)  ans:   proof   4 marks 
 

 1•  length of MR  

 2•  length of PR 

 3•  value of sin
 
x 

4•  required form 
 

 (b)  ans:   proof   4 marks 

 

 1•  knowing angle is equivalent to x2sin  

 2•  use replacement for x2sin  

 3•  for value of xcos and substitution 

            4•  required answer 

  

  

 

 

 

 

 

 

8. (a)  ans:  
22 144 hr −=    1 mark        

 

 1•  answer 

 

 (b)  ans:   proof   2 marks 
 

 1•  substituting for r
2 
 

 2•  required form 

 

 (c)  ans:   3448 ==h  ft  5 marks 

 

 1•  know to differentiate 

 2•  solve derivative to zero 

 3•  differentiate 

            4•  solve for h 

 5•  justification 

  

 

 

 

 

 

 

 

 

 

 

 

 

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

(a) 1•   MR 2=    

 2•   6622
2

22 =∴=+= PRPR  

3•    
6

2sin =x  

4•   
3

1

3

1

3

1

6

2

6

2sin =====x  

 
 

(b) 1•   xRPQ 2sinsin =  

  2•                xx cossin2=                    

 3•                 
6

2

3

1
2 ××=      

 4•     
3

22

2

2

23

4

18

34
=×=                  

     

 

 

(a) 1•   22 144 hr −=        

 

(b) 1•   hhV )144( 2

3
1 −= π    

 2•   3

3
148)( hhhV ππ −=  

 
  

(c) 1•    strategy to diff.   (stated or implied)

 2•    solve 0)( =′ hV  (stated or implied)                 

 3•    248)( hhV ππ −=′      

 4•    048 2 =− hππ     

            482 =h  

              3448 ==h                   

 5•     

  

 

 

 

 

 

 

 

 

Total  70 marks 

34  

+ - 0 

max 


