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1. (a) 
1

4
r         A1 N1 

[1] 

 (b) 
8 1

8 1u u r    

  

8 1

8

1
1024

4
u



 
  

 
     (A1) for substitution 

  8

1

16
u        A1 N2 

[2] 

 (c) 1

1

u
S

r
 


 

  
1024

1
1

4

S 



      A1 

  
4096

3
S        A1 N1 

[2] 

2. (a) 

24

48

ln 24ln

ln 48ln

x x
r

x x
       M1A1 

1

2
r         A1 N1 

[3] 

 (b) 
6 1

6 1u u r    

  

6 1

6

1
48ln

2
u x



 
  

 
     (A1) for substitution 

  6

3
ln

2
u x       A1 N2 

[2] 

 (c) 1

1

u
S

r
 


 

  
48ln

1
1

2

S
x

 



      A1 

  96lnS x        A1 N1 

[2] 
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3. (a) 

8

12

x

x

e
r

e
       M1 

4xr e       A1 N1 

[2] 

 (b) 
7 1

7 1u u r    

  
12 4 7 1

7 ( )x xu e e        (A1) for substitution 

  
12

7

xu e       A1 N2 

[2] 

 (c) 1

1

u
S

r
 


 

  

12

41

x

x

e
S

e
 



 

  

16

4 1

x

x

e
S

e
 


      (A1) for correct working 

  

16 96

4 241 1

x

x

e e

e e


 
     M1 

  6x         A1 N1 

[3] 

 

4. (a) 

9

10

3

3

x

x
r        M1 

3 xr         A1 N1 

[2] 

 (b) 
1

1

n

nu u r    

  
10 13 (3 )x x n

nu         (A1) for substitution 

  
10 (1 )3 3x n x

nu        (M1) for valid approach 

  
(11 )3 n x

nu        A1 N2 

[3] 

 (c) 
1

3
3

x        M1 

  
13 3x   

  1x   

  1

1

u
S

r
 


         

  

10

1

3

1 3
S 




      (A1) for substitution 

  
111

3
2

S         A1 N1 

[3] 
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1. (a) (i) 
10

5
r

m



 or 

10

10

m
    A1 N1 

 

  (ii) 
10 10

5 10

m

m





    A1 

   ( 10)( 5) 100m m       A1 

   
2 5 50 100m m       M1 

   
2 5 150 0m m       AG N0 

[4] 

 (b) (i) 
2 5 150 0m m    

   ( 15)( 10) 0m m       M1 

   15m   or 10m       A2 N3 

 

  (ii) Case 1: 15m   

   
10

15 5
r 


     (M1) for substitution 

   
1

2
r        A1 

   Case 2: 10m    

   
10

10 5
r 

 
 

   2r         A1 N3 

[6] 

 (c) (i) 
1

2
r   leads to a finite sum.   A1 

   As 
1

1 1
2

   .     R1 N0 

 

  (ii) 1 15 5u        (A1) for substitution 

   1 20u       (A1) for correct value 

   1

1

u
S

r
 


 

   
20

1
1

2

S 



     A1 

   40S       A1 N3 

[6] 
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2. (a) (i) 
9

12
r

m



 or 

12

9

m
    A1 N1 

 

  (ii) 
9 12

12 9

m

m





    A1 

   ( 12)( 12) 81m m       A1 

   
2 144 81m        M1 

   
2 225 0m        AG N0 

[4] 

 (b) (i) 
2 225 0m    

   ( 15)( 15) 0m m       M1 

   15m   or 15m       A2 N3 

 

  (ii) Case 1: 15m   

   
9

15 12
r 


     (M1) for substitution 

   3r        A1 

   Case 2: 15m    

   
9

15 12
r 

 
 

   
1

3
r        A1 N3 

[6] 

 (c) (i) 
1

3
r    leads to a finite sum.   A1 

   As 
1

1 1
3

    .    R1 N0 

  (ii) 3r        (A1) for correct value 

   1 3u        (A1) for correct value 

   

4

1
4

(1 )

1

u r
S

r





 

   

4

4

3(1 3 )

1 3
S





     A1 

   4 120S       A1 N3 

[6] 
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3. (a) (i) 
2

1
r

m
=

+
 or 

2
2

m −
    A1 N1 

 

  (ii) 
2 2 

1 2
m

m
−

=
+

     A1 

   ( 1)( 2) 4m m+ − =     A1 
   2 2 4m m− − =      M1 
   2 6 0m m− − =      AG N0 

[4] 
 (b) (i) 2 6 0m m− − =  
   ( 3)( 2) 0m m− + =     M1 
   3m =  or 2m = −     A2 N3 
 
  (ii) Case 1: 3m =  

   
2

3 1
r =

+
     (M1) for substitution 

   
1
2

r =       A1 

   Case 2:  2m = −  

   
2

2 1
r =

− +
 

   2r = −       A1 N3 
[6] 

 (c) 3m =  leads to a finite sum.     
  4

1 2logu x=       A1 
  1 24 logu x=  

  24 log
11
2

S x
∞ =

−
       

  28log xS∞ =       A1 N2 
[2] 

 (d) 
2 1

1 2
1log
2

u
− +

 =  
 

     A1 

  1 1u =        A1 

  
6

6
1(1 ( 2)

1 ( 2)
)S − −

=
− −

     M1 

  6 21S = −       A1 N2 
[4] 
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4. (a) (i) 
9

2
r

m



 or 

17

36

m
    A1 N1 

 

  (ii) 
9 17

  
2 36

m

m





    A1 

   ( 2)( 17) 324m m       A1 

   
2 19 290 0m m       M1 

   ( 10)( 29) 0m m       M1 

   10m   or 29m       AG N0 

[5] 

 (b) Case 1: 10m   

  
9

10 2
r 


      (M1) for substitution 

  
3

4
r         A1 

  Case 2:  29m    

  
9

29 2
r 

 
 

  
1

3
r         A1 N2 

[3] 

 (c) (i) 
3

4
r   leads to a finite sum.   A1 

   As r  must be positive and 
3

1 1
4

   . R1 N0 

 

  (ii) Recognize that the areas also form a  

geometric sequence    M1 
2

1

3
12

4
a

 
  
 

 

1 256a       (A1) for correct value 

   

2
3

4
r

 
  
 

 

   
9

16
r        (A1) for correct value 

   
256

9
1

16

S 



     M1 

4096

7
S       A1 N3 

[7] 
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1. (a) 
720

800
r        (M1) for valid approach 

  0.9r        A1 N2 

[2] 

 (b) 

6

1
6

(1 )

1

u r
S

r





 

  

6

6

800(1 (0.9) )

1 0.9
S





     (A1) for substitution 

  6 3748.472S   

  6 3750S        A1 N2 

[2] 

 (c) 6400nS   

  
800(1 (0.9) )

6400
1 0.9

n



    (M1) for substitution 

  800(1 (0.9) ) 640n   

  1 (0.9) 0.8n   

  0.2 (0.9) 0n       (A1) for correct inequality 

  By considering the graph of 0.2 (0.9)ny   , 

  15.275532n   

  Thus, the least value of n  is 16.   A1 N1 

[3] 
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2. (a) 
768

576
r        (M1) for valid approach 

  
4

3
r         A1 N2 

[2] 

 (b) 

7

1
7

(1 )

1

u r
S

r





 

  

7

7

4
576 1

3

4
1

3

S

  
     



     (A1) for substitution 

  7 11217.38272S   

  7 11200S        A1 N2 

[2] 

 (c) 550000nS   

  

4
576 1

3
550000

4
1

3

n  
      



    (M1) for substitution 

  
4

1728 1 550000
3

n  
       

 

  
4

1728 1 550000 0
3

n  
        

   (A1) for correct inequality 

  By considering the graph of  

4
1728 1 550000

3

n

y
  

        
, 

  20.043274n   

  Thus, the greatest value of n  is 20.   A1 N1 

[3] 
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3. (a) 
540

324
r





      (M1) for valid approach 

  
5

3
r         A1 N2 

[2] 

 (b) 

10

1
10

(1 )

1

u r
S

r





 

  

10

10

5
324 1

3

5
1

3

S

  
      



    (A1) for substitution 

  10 79889.5144S    

  10 79900S         A1 N2 

[2] 

 (c) 700000nS    

  

5
324 1

3
700000

5
1

3

n  
        



    (M1) for substitution 

  
5

486 1 700000
3

n  
       

 

  
5

486 1 700000 0
3

n  
       

    (A1) for correct inequality 

  By considering the graph of  

5
486 1 700000

3

n

y
  

       
, 

  14.238364n       (M1) for valid approach 

  Thus, the least value of n  is 15.   A1 N1 

[4] 
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4. (a) 
2.4

1.5
r





      (M1) for valid approach 

  
8

5
r         A1 N2 

[2] 

 (b) 1(1 )

1

n

n

u r
S

r





 

  

8
1.5 1

5

8
1

5

n

nS

  
      



     A1 

  

8
5 1

5

2

n

nS

  
            A1 

  
15

(5 8 )
2

n
n n

nS


       AG N0 

[2] 

 (c) 100nS    

  
15

(5 8 ) 100
2

n
n n



        (M1) for setting inequality 

  
15

(5 8 ) 100 0
2

n
n n



       (A1) for correct inequality 

  By considering the graph of  
15

(5 8 ) 100
2

n
n ny



  , 

  7.9011562n       (M1) for valid approach 

  Thus, the greatest value of n  is 7.   A1 N1 

[4] 
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1. (a) R  

  

4

3.7
1

(4)(100)

 
  
 

     (M1)(A1) for correct formula 

  1.037516548  

  1.0375       A1 N3 

            [3] 

 (b) 3 1.037516548nP P      (M1)(A1) for correct formula 

  3 1.037516548n  

  1.037516548 3 0n    

  29.82934n   

  Thus, the amount of money in Zoe’s account will become three  

  times the amount she invested in 2059.  A1 N3 

     [3] 

 

2. (a) R  

  

12

5.1
1

(12)(100)

 
  
 

     (M1)(A1) for correct formula 

  1.052209176  

  1.0522       A1 N3 

      [3] 

 (b) 400000 180000 1.052209176n     (M1)(A1) for correct formula 

  
20

1.052209176
9

n  

  
20

1.052209176 0
9

n    

  15.690261n   

  Thus, the amount of money in Jane’s account will become  

  $400000 in 2037.     A1 N3 

     [3] 
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3. (a) 
(4)(7)

2.92300 1
(4)(100)

P  
= + 

 
    (M1)(A1) for correct formula 

  2300 1.22417563P=  
  1878.815379P =  
  1878.815P =       A1 N3 

[3] 
 (b) Let R  be the rate of depreciation. 
  52300(1 ) 200R− =      (M1)(A1) for correct formula 

  5 2(1 )
23

R− =  

  1 0.6135647938R− =  
  0.3864352062R =  
  Thus, the rate at which the cup depreciated per year  

is 38.6%.      A1 N3 
[3] 

 

4. (a) 
(12)(9)

7.3290000 1
(12)(100)

P  
= + 

 
   (M1)(A1) for correct formula 

  290000 1.925161177P=  
  150636.7381P =  
  150637P =       A1 N3 

[3] 
 (b) 290000(1 6.25%) 205000t− =    (M1)(A1) for correct formula 

  
410.9375
58

t =  

  
410.9375 0
58

t − =  

  5.3746342t =  
  5.37t =       A1 N3 

[3] 
 
 
 


