
 

 

 
SECTION A 

Question 1  [18] 

 
a) 1. 2−=x     1 a 
 
    2. 3±=x  ±1 a      3  1 a 
      (3) 
 
b)  1. 2)1(23 −=+− xxx  

 2223 2 −=−− xxx   1 a 
 022 2 =++− xx   1 ca 
 022 2 =−− xx  

 
4

171±
=x      formula 1 m 

Could use calculator only – no penalty 
 
 28,1=x    or 78,0−=x  
 1 ca  1 ca 
      (5) 
     
     2. 100loglog2 =x  
 10log2log2 =x   1 a 
    10loglog =x   1 ca 
      10=∴ x    1 ca 
 
  OR 
 100loglog2 =x   

 100loglog 2 =x   1 a 

       1002 =x    1 ca 
 10=x     or    10−≠x  1 ca 
  Must show restriction  (3) 

 
 
    3. 12)4)(3( ≥−− xx  

  121272 ≥+− xx            1 a 
         072 ≥− xx                      
         0)7( ≥−xx            1 ca 
 0≤x     or 7≥x  
 1 ca  1 ca 
       (4) 
 

c) 1

121

54
3.6
+

−+

x

xx
 

 = 13

121

)23(
3.)32(
+

−+

×

×
x

xx
prime        1 a 

 = 
133

1211

2.3
3.3.2
++

−++

xx

xxx
 

 = 33−               1 ca 

 = 
27
1         must be real        1 ca 

       (3) 
 
Question 2  [17] 
 

a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∑
= kk

k
2
22

0
 

 = 
210 2

)2(2
2

)1(2
2

)0(2
++  subst     1 m 

 
 = 0 + 1 + 1   1 a 
 
 = 2              1 ca 
       (3) 

 
 
b)  1. 111819 =+= daT   1 a 
 53031 =+= daT   1 a 
 612 −=d  

 
2
1

−=d    1 ca 

 11)
2
1(18 =

−
+a  

 20=a     1 ca 

 19... ;
2
119 ;20∴   1 ca 

              (5) 

      2.   ⎥⎦
⎤

⎢⎣
⎡ −

+= )
2
1(80)20(2

2
81

81S  

 formula 1 a     subst  1 ca   
         = 0   1 ca 
              (3) 
 

c)  1. 
2

3−
=

xr    1 a 

 1
2

31 <
−

<−
x    1 a 

 51 << x   3≠x   1 ca 
              (3) 
 

     2. 2=a  1 a 
4
1

=r   1 a 

 

4
11

2

−
=∞S  

        = 
3
8    1 ca 

              (3) 



 

 

 
 
Question 3  [9] 
 
a) 10030 ≤≤ x  
  ↑  1 a 
 xy 2≤       identify  1 a 
     ↑  1 a 
       P1 for extra constraint      (3) 
 
b) Time line                                          1 m 

48 2 48 6 

12
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⎤
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⎢⎣
⎡ +⎥⎦

⎤
⎢⎣
⎡ +=A

               ↑1 a   ↑1 a             ↑1 a    ↑1 a 
     
    90,800 43 R=              1 a 
      (6) 
 
 
Question 4  [15] 

 PIN on this question 
 

a) )(xf ′
h

xfhxf
h

)()(
lim

0

−+
=

→
         1 m  

  
h

xhx
h

)4()(4
lim

22

0

−−+−
=

→
       1 a 

 
h

hxh
h

2

0

2
lim

−−
=

→
          1 ca 

 )2(lim
0

hx
h

−−=
→

   

 x2−=             1 a 
                (4) 

 

b) 1. 
x

xy 82 +=  

 12
1

82 −+= xxy     

         1 a     1 a 

  22
1

8 −−
−= xx

dx
dy  

         2
81

xx
−=  

         1 a    1 a 

        P1 neg exp   (4)  

 

 

b) 2.  
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+
−+

2
232 2

p
ppDp  

      = ⎥
⎦

⎤
⎢
⎣

⎡
+

+−
2

)2)(12(
p

ppDp             1 a 

      = [ ]12 −pDp              1 ca 

      = 2               1 ca 

       (3) 

 

 

 

 

c) kxxg +=′ 6)(             1 a 

 86 =+ kx              1 ca 

 8)2(6 =+ k              1 ca 

 4−=∴k              1 ca 

     OR 

               

 

  8)2(8 −=y   substitute 1 a 

  8=y      1 ca 

 

  4)2()2(38 2 ++= k    1 ca 

  4−=∴k      1 ca 

              (4) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Question 5  [22] 
 
a) 1.   xaxh =)(  

 2
4
9 a=    1 a 

 
2
3

=a     1 ca 

 
x

xh
2
3)( =∴    1 ca 

                             (3) 
 
a) 2.    xxh

2
3

1 log)( =−      

      log  1 m 1 ca 
   
   OR   

 
y

x ⎟
⎠
⎞

⎜
⎝
⎛=

2
3    1 m 

 xxh
2
3

1 log)( =−   1 ca 

                          (2) 
 

a) 3.   
xx

xg ⎟
⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛=

−

3
2

2
3)(  1 ca   

           (1) 

 

 

 

 

 

b)  1. qpxay ++= 2)(  

 7)2( 2 +−= xay  subst   1 a 

 7)24(3 2 +−= a  subst   1 a 

 1−=∴a              1 ca

  7)2( 2 +−−= xy                  1 ca 

                         (4) 

 

b)  2. 2≥x  or 2>x  or 3≥x  etc 

 2≤x  or 2<x  or 1≤x  etc 1 a 

                  (1) 

 

b)  3. ( )5 ; 1                2 a

                  (2) 

 

c)   1. ]4 ; 7(−∈y               2 a 

      2. )5 ; 4[−∈y    2 a 

      3. many-to-one   1 a 

       (5) 

 

        

 

 

 

c)  4. Shape           1 a 

 Intercepts (4 of)         1 a 

 Stationary points         1 a 

 End points          1 a 

              (4) 

 

 

  

 

 

 

 
 

 

k

X

Y

( )4 ;1

( )4;4 −−

( )3;0

( )0;2− ( )0;3( )0;6−

( )1;4 −

( )5;7−



 

 

 

SECTION B 

Question 6  [10] 

 

a) 30          1 a 
      (1) 

b) Must show all calculations 

 cbnanTn ++= 2  
 First and second difference       1 m 
 1−=a          half second diff       1 a 
 10−=c  0T         1 a 
 1012 −+−= b          
 13=b           1 ca 
 10132 −+−=∴ nnTn  
      (4) 
 
c) 10132 −+−=∴ nnTn  

          = 
4

16910
4

169132 +−⎟
⎠
⎞

⎜
⎝
⎛ +−− nn  

  ↑  1 a  ↑  1 a 

          = 
4

129
2

13 2
+⎟

⎠
⎞

⎜
⎝
⎛ −− n  

       ↑  1 ca       ↑  1 ca 

  25,32
4

129 Max  ==∴          1 a 

      (5) 

 

 

 

Question 7  [15] 

 

PIU / P1R / P1D  on this question 

a)  1. 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −+
=

i
ixF

n
v

1)1(             1 a      

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡
−⎟

⎠
⎞

⎜
⎝
⎛ +

=

12
09,0

1
12
09,01

5000000 250

n

 

i-value   1 a             F and x-values 1 ca 

 ...619,42=n              1 a 

 43=n                       1 ca           

   must round up even if 5...,<      (5)       

 

a)  2. 
mm

m
ii

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+=+

)(
11             1 a      

 
12

12
09,011 ⎥⎦

⎤
⎢⎣
⎡ +=+ i  subst  1 a      

  %38,9=i  p.a.           1 ca 

               (3) 

 

 

 

b)  1. 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ +−
=

−

i
ixP

n
v

)1(1                  1 a 

   

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ +−
=

−

12
185,0

)
12
185,01(1

000 250
60

x     

        i-value   1 a         P and n-values 1 ca 

   

 416,55 6 Rx =  per month    1 a 

              (4)

     

b)  2. 

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡ +−
=

−

12
185,0

)
12
185,01(1

55,6416
35

vP  

 x-value   1 ca            n-value  1 ca 

  

 2561,67 17 RPv =         1 a 

              (3) 
 

 

 

 

 
 



 

 

 
 
Question 8  [12] 
 
a) 15040 ≤≤ x    1 a 

 12010 ≤≤ y    1 a 

 200≤+ yx    1 a 

 yx 3≤     1 a 

0, Nyx ∈   need not give here, but must then 
be on feasible region 
                 (4) 

 

b)

 

 

  

 

 

 

  

 

 

 

 1 ca per line 

 1 ca feasible region – show 0, Nyx ∈  

  P1 no labels on axes             (5) 

 

c) yxP 105 +=              1 a 

 
2
1

−=m   or vértices      1 ca 

 x = 80 birthday cards 

 y = 120 other cards            1 ca

       (3)

  

 

 

Question 9  [17] 
 

PIU  on this question 

a)  1. 300020050)( 3 +−= tttm  

 3000)0( =m  magazines 

 ↑  1 a     ↑  1 ca 
       (2) 
 

a)  2. 200150)( 2 −=′ ttm   1 a 

 200)3(150)3( 2 −=′m   subst  1 a 

           = 1 150 magazines per year
     ↑  1 ca  
       (3) 
 

 

 

a)  3. 0)( =′ tm    1 a 

 0200150 2 =−t  

 
3
42 =t  

 ....15,1
3

2
==t             1 ca 

3000...)15,1(200...)15,1(50

...)15,1(    
3 +−=

m
    1 m 

= 2846 magazines 
                  (3) 
 

b)  1. 705914)( 23 −+−= xxxxh  

 0705914 23 =−+− xxx      1 a 

 2=x   or    5=x    or    7=x  

 1 a        1 a    1 a 

 ∴Width = 2 km       1 ca 
              (5) 
b)  2. 59283)( 2 +−=′ xxxh         1 a 

 kmmh / 6)5( −=′  

           ↑  1 ca  ↑  1 ca 
            (3)  
 

b)  3. 685914)( 23 −+−= xxxxh          1 a 

             (1) 
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C 4



 

 

 

Question 10  [15] 
 

a) +++
7
6log

6
5log

5
4log … 

 
40
39log36 =T          1 a

  

    
40
39....

7
6

6
5

5
4log ×××        1 ca 

 = 
40
4log          1 ca 

 = 
10
1log  

 = 1−           1 a 
                 (4) 
 

b) x
dx
dy 2=          1 a 

 1
2
12 =⎟
⎠
⎞

⎜
⎝
⎛=m          1 ca 

 ⎟
⎠
⎞

⎜
⎝
⎛ −=−∴

2
11

4
1 xy         1 m 

 
4
1

−=∴ xy          1 ca 

 
4
3

4
11 =−=y   subst       1 ca 

 ∴Car will hit the tree        1 ca 
                 (6) 
 
 
 
 

 
 
c)  1. Line 2: Multiply both sides of the 
 equation by )( ba −   1 a 
 
 Line 5: Factorise by common 
 factor on each side  1 a 
 
 
      2. Division of Line 5 by            1 m 

 ( )⇒−− cba division  by 0     1 a 

 0)( =−− cbaQ  from Line 1 1 a 

   OR 
 0=⇒= cba  but 0≠c         1 m 
 

 (5) 
 
 

        


