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1. ALGEBRA 

Quadratic Equation 
For the equation 02  cbxax , 

a
acbbx

2
42 

  

Binomial expansion 

  nrrnnnnn bba
r
n

ba
n

ba
n

aba 
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 where n is a positive integer and 
!
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r
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2. TRIGONOMETRY 

Identities 
1cossin 22  AA  
AA 22 tan1sec   

cosec 2 A = 1 + cot 2 A 
BABABA sincoscossin)sin(   
BABABA sinsincoscos)cos( ∓  

BA
BABA

tantan1
tantan)tan(

∓


  

AAA cossin22sin   
AAAAA 2222 sin211cos2sincos2cos   

A
AA 2tan1

tan22tan


  

 
 
Formulae for ABC   

C
c

B
b

A
a

sinsinsin
  

Abccba cos2222   

Cab sin
2
1
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1 Solve the inequality 28 2 24x x   and represent your solution on a number line. [6] 
  
1 28 2 24x x    

 

  

2

2

8 2
2 8 0
4 2 0

2 or 4

x x
x x
x x
x x

 

  

  

   

 

 

  

2

2

2 24
2 24 0
6 4 0

4 6

x x
x x
x x

x

 

  

  

  

 

 
Combining both inequalities: 

4 2 or 4 6x x       
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

–4       –2  0            4    6 
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2 The expression 3cos 2 6sin 2   is defined for 0    . 

(a) Using  cos 2R   , where 0R   and 0
2
  , solve the equation 

3cos 2 6sin 2 5   . [6] 
 

2(a)  cos 2    3cos 2       +      6sin 2R       
                        = cos 2 cos sin 2 sinR R     

cos 3
sin 6

R
R






 

 
2 2 23 6

45

R

R

 


 

    = 3 5     or  6.7082   (6.71) 
 

1 6tan
3

     
 

 

    = 1.1071   (1.11) 
 
 

 3 5 cos 2 1.11      or      6.71cos 2 1.11   

 
 
3cos 2 6sin 2 5    

 3 5 cos 2 1.11 5      

  5cos 2 1.11
3 5

    

 
1 5cos

3 5
   

 
2 1.1071 0.72972  ,  0.72972     
 

0.189  ,   0.918   
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(b) Explain why P cannot be less than –7. [2] 
 

2(b) Minimum value of P =  3 5 1  
                                   
 
                                     – 6.71    >    –7  
 
Since the minimum value is greater than –7, 3cos 2 6sin 2   
cannot be less than –7.  
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3  

 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows a circle passing through the points A, B, C and D.  The straight 
line MAN is a tangent to the circle. DB is parallel to MN and AD bisects angle MAC. 

(a) Show that triangle ACD is an isosceles triangle. [2] 
 

3(a)  Let x be MAD  
                          alt. seg theoremACD x   

 
MAD =             bisects  CAD x AD MAC    

 
Since ACD CAD x    , triangle ACD is an isosceles 
triangle, DA = DC.  
 

 

(b) By identifying another isosceles triangle, show that  2AD AB CD  . [3] 
 

3(b)  Triangle DBA      with AD = AB 
 

=                      DA AD
DC AB

 

 
DA AB AD DC               
 
since AD = AB,  DA AD AB DC    
 
 2AD AB CD     (shown) 

 

  

A M N 

B 

C 

D 
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4 (a) Given that the coefficient of 2x  is 100 in the expansion of  

  
6

2 32 1
2
xmx    

 
, find the values of m. [4] 

 
4(a) 

   
6 2

2 2 23 3 32 1 4 4 1 6 15 ...
2 2 2
x x xmx mx m x

                     
       

 

                              =    
2

2 23 34 15 4 6 ...
2 2
x xm m x          

   
 

 

   
2

23 34 15 4 6 100
2 2

m          
   

 

 
 

2135 36 100m m    
2 36 35 0m m    

   35 1 0m m    
 
 

1   or   35m   

 

(b) Determine if the term independent of x exists in the expansion of 
100

2 1
2

x
x

  
 

.

 [3] 

 
4(b) 

General Term =  100100 2 1
2

r
r

rC x
x

   
 

 

 

                       =    100100 21
2

r
r r

rC x x
   

 
 

                       = 100 200 21
2

r
r r

rC x    
 

 

200 3 0r   
 

200 266
3 3

r    

 
Since r is not a whole number, the term independent of x does not 
exist in the expansion.  
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5 (a) Solve the simultaneous equations 

      22 1 4x y   , 
2 3 1x y  . 

 [5] 

5(a)  22 1 4x y           --- (1) 
2 3 1x y     --- (2) 
 

From (2),    1 3
2

yx 
   --- (2*) 

Sub (2*) into (1) 

 
2

21 3 1 4
2

y y     
 

 

2
21 6 9 2 1 4

4
y y y y 

     

2 21 6 9 4 8 4 16y y y y       
213 2 11 0y y    

   13 11 1 0y y    
11
13

y                             or                          1y    

Sub 11
13

y   into (2*) 

111 3
13

2
x

   
   

   = 10
13

  

 
Sub 1y    into (2*) 

 1 3 1
2

x
 

  

    = 2 
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(b) Find the set of values of m for which the line  1y m x   is a tangent  

to the curve 5 1
4
xy

x
  . [4] 

 

5(b) 
 

 1y m x      --- (1) 
5 1
4
xy

x
         --- (2) 

 
Sub (1) into (2) 
5 1
4
x mx m

x
    

2 25 4 4 4x mx mx    
  25 4 4 4 0m x mx     
Line touches curve, discr = 0 
     24 4 5 4 4 0m m    
 

216 64 80 0m m    
2 4 5 0m m    

   5 1 0m m    
 
 

5    or   1m    
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6 The volume V of the solid is given by the equation 112ln 3 2
2

V x    
 

, 

 where x is the length of one of the sides of the solid, in cm.  
 x increases from an initial value of 12 cm at a constant rate of 0.008 cm per second. 
 
 (a) Find the rate of increase of V after 30 seconds. [4] 
 
6(a) 112ln 3 2

2
d 6

1d 3
2
12     

6

V x

V
x x

x

    
 







 

 

 
After 30s,

12 30 0.008
12.24 cm

x
x
 



 

 

3

d d d
d d d
d 12 0.008
d 12.24 6
d 1  cm /s
d 190

V V x
t x t
V
t
V
t

 

 




 

 
 
 
 (b) Explain why the volume of the solid never reach a maximum value. [2] 
 
6(b) For ,  0 :

12 0
6

d 0
d

x x

x
V
x

 








 

Since d 0
d
V
x
 , there are no stationary points. 

the volume of the solid will never reach a maximum value. 
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7  f x  is such that  f '' 12cos 2x x  . It is given that f 4
2
   
 

 and f 0
2
   
 

.  

 (a) Find an expression for  f x . [6] 
 
7(a)  

 

 

 
 

 

1

1

1

1

2

2

2

f '' 12cos 2
12sin 2f '

2
f ' 6sin 2

Sub f 0 :
2

0 6sin 2
2

0
f ' 6sin 2

f 3cos 2

Sub. ,  4 :
2

4 3cos
7

f 3cos 2 7

x x
xx c

x x c

c

c
x x

x x c

x y

c
c

x x









 


 

  

   
 

    
 



 

 

 

 


    

 
 
 
 
 
 (b) Explain the significance of the point on the curve where 4x  . [2] 
 
7(b) 3cos8 7

10
y  


 

As 10y   is the maximum value of y, the point on the curve 
where 4x   is a maximum point. 
 
OR 
 
Sub 4x   into  f '' 12cos 2x x   < 0  and conclude it is a 
maximum point. 
[Accept stationary point (TP) with working] 
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8 In an experiment, it was found that the variables x and y are related by the equation 

 2 h

ky
x




, where h and k are constants. The table below shows some experimental 

values of x and y. It was believed that an error was made in recording one of the 
values of y. 

  
x 0.72 5.39 18.09 52.6 146.41 

y 32.06 7.91 4.95 0.52 0.14 
 
 (a) On the grid below, plot ln y against ln (x + 2) and draw a straight line  
  graph. [2] 
 
  

        1               2           3      4              5 

5 

 
 

4 
 
 
 

3 
 
 
 

2 
 
 
 

1 
 
 
 

0 
 
 
 

–1 
 
 
 

–2 
 

ln y 

ln (x + 2) 

ln (x + 2) 1.00 2.00 3.00 4.00 5.00 

ln y 3.47 2.07 1.60 –0.65 –1.97 
 

x 

x 

x 

x 

x 

(2.9, 0.9) 

(0, 4.8) 
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 (b) Determine which value of y is the incorrect reading. [1] 
 
8(b) 4.95y   

 
 
 Use your graph to estimate 
 
 (c) the value of h and of k. [4] 
 
8(c) 

 

 
 

 

2

ln ln
2

ln ln ln 2

ln ln 2 ln

h

h

h

ky
x

ky
x

y k x

y h x k




 
  

  

  

   

 

 
From the graph,  

4.8

ln 4.8
e
122 (3 s.f.)

k
k
k






 

 
4.8 0.9
0 2.9

1.34 (3 s.f.)

h

h


 




 

 
 
 
 
 
 
 
 (d) the value of y when x = 31. [2]

  
8(d)  31,  ln 2 3.50 (2 d.p.)x x    

From the graph, 
ln 0.05

1.05 (3 s.f.)
y

y
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9 (a) Show that    2 5 12d 2 3
d 3

x x
x x

x x


 


. [3] 

 
9(a)  

    

 

 

2

1
2 2

2

2

2

d 2 3
d

12 3 3 4
2

4 3
3
4 3

3
5 12

3
5 12

 (shown)
3

x x
x

x x x x

x x x
x

x x x
x

x x
x

x x
x
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 (b) Hence find 
0 2

2

5 12 1 d
3

x x x
x

 






.  

  Leave your answer in the form 3a b , where a and b are integers. [6] 
 
9(b) 

 

 

 

 

0 2

2
0 0

22
0

02

2
2

0 02

2 2

2

5 12 1 d
3

5 12 1 d  d
3 3

12 3 3      (from (a))
2

2 3 2 3

0 2 2 2 3 2 3 2 2 3

8 2 3 2

6 2 3

x x x
x

x x
x x

x x

x x x

x x x
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10 (a) Solve the equation 2 3 3 32e e 3ex x   . [4] 
 
10(a) 

   

 
  

2 3 3 3

2 3 3 3

2

2

2e e 3e

2e e e e 3e

2e e 3

2 e e 3 0

2e 3 e 1 0

3e  or e 1 (rejected as e 0)
2

3e
2

ln1.5 0.405

x x

x x

x x

x x

x x

x x x

x

x

  

 

 

  

  

   

 

 

 

 
 
 
 (b) Sketch the graph of y = ln x. By drawing a suitable straight line on the same  

axes, find the number of solutions to the equation 3e 0xx   . [3] 
  
10(b) 3

3

e 0
e

ln 3
3

x

x

x
x

x x
y x





 


 

 

 

 

 
 
 3e 0xx    has 1 solution 

 
  

3 

3 

1 
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 (c) An investor invests an amount of money such that its value is given by 
 40000 1.06 ktM  , where M is the value after t years and k is a constant.  

  Its value after 4 years is expected to be $63700.  
  Calculate the least amount of time, correct to the nearest month, when its 

expected value will be more than $100000. [5] 
 
10(c)  

 
 

4

4

40000 1.06
Sub. 4 and 63700 :

63700 40000 1.06

1.5925 1.06
4 lg1.06 lg1.5925

lg1.5925
4lg1.06

1.9964 (5 s.f.)
2.00 (3 s.f.)

kt

k

k

M
t M

k

k

k
k



 












 

 
 

 

1.9964

1.9964

100000 40000 1.06

1.06 2.5
1.9964 lg1.06 lg 2.5

7.88 years (3 s.f.)

t

t

t
t








 

 
least amount of time is 7 years and 11 months 
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11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The diagram shows a triangle PQR in which the point P is (–2, 3) and the point R  
 is (2, 5). The point Q lies on the perpendicular bisector of PR and the equation of 
 QR is 3y = 17 – x. 
 
 (a) Find the coordinates of Q. [6] 
 
11(a) 

 

2 2 3 5Midpoint of ,  
2 2

0,  4

PR      
 


 

 
5 3Gradient of 

2 2
1
2

PR 


 



 

1Gradient of perpendicular bisector 1 2
2

      

Equation of perpendicular bisector: 
 4 2 0

2 4 ---(1)
y x
y x
   

  
 

3 17  ---(2)y x   

 

 
 

Sub. (1) into (2):
3 2 4 17

1
2 1 4 6

1,  6

x x
x

y

Q

   

 

     

  

 

 
  
  

y 

x 

P (–2, 3) 

Q 
R (2, 5) 

O 
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 (b) Given that the point S is (2, 0), explain why PQRS is a kite. [3] 
 
11(b) 

 
Sub. 2 :

2 2 4
0
 lies on the perpendicular bisector

x
y
y

S



  




 

 

   2 22 2 3 0

5 units

PS

PS

    


 

 

    2 22 1 3 6

10 units

PQ

PQ

     


 

 
As Q and S lie on the perpendicular bisector of PR, PQ QR  
and PS SR . However as PS PQ , we can conclude that it is 
a kite (not a rhombus).  

 
 
 (c) Calculate the area of PQRS. [2] 
 
11(c) 

   

Area of 
2 2 1 2 21
0 5 6 3 02

1 10 12 3 0 0 5 12 6
2
15 sq units

PQRS
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1. ALGEBRA 

Quadratic Equation 
For the equation 02  cbxax , 

a
acbbx

2
42 

  

Binomial expansion 

  nrrnnnnn bba
r
n

ba
n

ba
n

aba 

























  ......

21
221 , 

 where n is a positive integer and 
!

)1)...(1(
)!(!

!
r

rnnn
rnr

n
r
n 












 

 
 

2. TRIGONOMETRY 

Identities 
1cossin 22  AA  
AA 22 tan1sec   

cosec 2 A = 1 + cot 2 A 
BABABA sincoscossin)sin(   
BABABA sinsincoscos)cos( ∓  

BA
BABA

tantan1
tantan)tan(

∓


  

AAA cossin22sin   
AAAAA 2222 sin211cos2sincos2cos   

A
AA 2tan1

tan22tan


  

 
 
Formulae for ABC   

C
c

B
b

A
a

sinsinsin
  

Abccba cos2222   

Cab sin
2
1
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1 Solve the inequality 28 2 24x x   and represent your solution on a number line. [6] 
  
1 28 2 24x x    

 

  

2

2

8 2
2 8 0
4 2 0

2 or 4

x x
x x
x x
x x

 

  

  

   

 

 

  

2

2

2 24
2 24 0
6 4 0

4 6

x x
x x
x x

x

 

  

  

  

 

 
Combining both inequalities: 

4 2 or 4 6x x       
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

–4       –2  0            4    6 
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2 The expression 3cos 2 6sin 2   is defined for 0    . 

(a) Using  cos 2R   , where 0R   and 0
2
  , solve the equation 

3cos 2 6sin 2 5   . [6] 
 

2(a)  cos 2    3cos 2       +      6sin 2R       
                        = cos 2 cos sin 2 sinR R     

cos 3
sin 6

R
R






 

 
2 2 23 6

45

R

R

 


 

    = 3 5     or  6.7082   (6.71) 
 

1 6tan
3

     
 

 

    = 1.1071   (1.11) 
 
 

 3 5 cos 2 1.11      or      6.71cos 2 1.11   

 
 
3cos 2 6sin 2 5    

 3 5 cos 2 1.11 5      

  5cos 2 1.11
3 5

    

 
1 5cos

3 5
   

 
2 1.1071 0.72972  ,  0.72972     
 

0.189  ,   0.918   
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(b) Explain why P cannot be less than –7. [2] 
 

2(b) Minimum value of P =  3 5 1  
                                   
 
                                     – 6.71    >    –7  
 
Since the minimum value is greater than –7, 3cos 2 6sin 2   
cannot be less than –7.  
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3  

 
 
 
 
 
 
 
 
 
 
 
 
 

The diagram shows a circle passing through the points A, B, C and D.  The straight 
line MAN is a tangent to the circle. DB is parallel to MN and AD bisects angle MAC. 

(a) Show that triangle ACD is an isosceles triangle. [2] 
 

3(a)  Let x be MAD  
                          alt. seg theoremACD x   

 
MAD =             bisects  CAD x AD MAC    

 
Since ACD CAD x    , triangle ACD is an isosceles 
triangle, DA = DC.  
 

 

(b) By identifying another isosceles triangle, show that  2AD AB CD  . [3] 
 

3(b)  Triangle DBA      with AD = AB 
 

=                      DA AD
DC AB

 

 
DA AB AD DC               
 
since AD = AB,  DA AD AB DC    
 
 2AD AB CD     (shown) 

 

  

A M N 

B 

C 

D 
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4 (a) Given that the coefficient of 2x  is 100 in the expansion of  

  
6

2 32 1
2
xmx    

 
, find the values of m. [4] 

 
4(a) 

   
6 2

2 2 23 3 32 1 4 4 1 6 15 ...
2 2 2
x x xmx mx m x

                     
       

 

                              =    
2

2 23 34 15 4 6 ...
2 2
x xm m x          

   
 

 

   
2

23 34 15 4 6 100
2 2

m          
   

 

 
 

2135 36 100m m    
2 36 35 0m m    

   35 1 0m m    
 
 

1   or   35m   

 

(b) Determine if the term independent of x exists in the expansion of 
100

2 1
2

x
x

  
 

.

 [3] 

 
4(b) 

General Term =  100100 2 1
2

r
r

rC x
x

   
 

 

 

                       =    100100 21
2

r
r r

rC x x
   

 
 

                       = 100 200 21
2

r
r r

rC x    
 

 

200 3 0r   
 

200 266
3 3

r    

 
Since r is not a whole number, the term independent of x does not 
exist in the expansion.  
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5 (a) Solve the simultaneous equations 

      22 1 4x y   , 
2 3 1x y  . 

 [5] 

5(a)  22 1 4x y           --- (1) 
2 3 1x y     --- (2) 
 

From (2),    1 3
2

yx 
   --- (2*) 

Sub (2*) into (1) 

 
2

21 3 1 4
2

y y     
 

 

2
21 6 9 2 1 4

4
y y y y 

     

2 21 6 9 4 8 4 16y y y y       
213 2 11 0y y    

   13 11 1 0y y    
11
13

y                             or                          1y    

Sub 11
13

y   into (2*) 

111 3
13

2
x

   
   

   = 10
13

  

 
Sub 1y    into (2*) 

 1 3 1
2

x
 

  

    = 2 
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(b) Find the set of values of m for which the line  1y m x   is a tangent  

to the curve 5 1
4
xy

x
  . [4] 

 

5(b) 
 

 1y m x      --- (1) 
5 1
4
xy

x
         --- (2) 

 
Sub (1) into (2) 
5 1
4
x mx m

x
    

2 25 4 4 4x mx mx    
  25 4 4 4 0m x mx     
Line touches curve, discr = 0 
     24 4 5 4 4 0m m    
 

216 64 80 0m m    
2 4 5 0m m    

   5 1 0m m    
 
 

5    or   1m    
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6 The volume V of the solid is given by the equation 112ln 3 2
2

V x    
 

, 

 where x is the length of one of the sides of the solid, in cm.  
 x increases from an initial value of 12 cm at a constant rate of 0.008 cm per second. 
 
 (a) Find the rate of increase of V after 30 seconds. [4] 
 
6(a) 112ln 3 2

2
d 6

1d 3
2
12     

6

V x

V
x x

x

    
 







 

 

 
After 30s,

12 30 0.008
12.24 cm

x
x
 



 

 

3

d d d
d d d
d 12 0.008
d 12.24 6
d 1  cm /s
d 190

V V x
t x t
V
t
V
t

 

 




 

 
 
 
 (b) Explain why the volume of the solid never reach a maximum value. [2] 
 
6(b) For ,  0 :

12 0
6

d 0
d

x x

x
V
x

 








 

Since d 0
d
V
x
 , there are no stationary points. 

the volume of the solid will never reach a maximum value. 
 
 
 
 
 
  



11 
 

[Turn over 
 

7  f x  is such that  f '' 12cos 2x x  . It is given that f 4
2
   
 

 and f 0
2
   
 

.  

 (a) Find an expression for  f x . [6] 
 
7(a)  

 

 

 
 

 

1

1

1

1

2

2

2

f '' 12cos 2
12sin 2f '

2
f ' 6sin 2

Sub f 0 :
2

0 6sin 2
2

0
f ' 6sin 2

f 3cos 2

Sub. ,  4 :
2

4 3cos
7

f 3cos 2 7

x x
xx c

x x c

c

c
x x

x x c

x y

c
c

x x









 


 

  

   
 

    
 



 

 

 

 


    

 
 
 
 
 
 (b) Explain the significance of the point on the curve where 4x  . [2] 
 
7(b) 3cos8 7

10
y  


 

As 10y   is the maximum value of y, the point on the curve 
where 4x   is a maximum point. 
 
OR 
 
Sub 4x   into  f '' 12cos 2x x   < 0  and conclude it is a 
maximum point. 
[Accept stationary point (TP) with working] 
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8 In an experiment, it was found that the variables x and y are related by the equation 

 2 h

ky
x




, where h and k are constants. The table below shows some experimental 

values of x and y. It was believed that an error was made in recording one of the 
values of y. 

  
x 0.72 5.39 18.09 52.6 146.41 

y 32.06 7.91 4.95 0.52 0.14 
 
 (a) On the grid below, plot ln y against ln (x + 2) and draw a straight line  
  graph. [2] 
 
  

        1               2           3      4              5 

5 

 
 

4 
 
 
 

3 
 
 
 

2 
 
 
 

1 
 
 
 

0 
 
 
 

–1 
 
 
 

–2 
 

ln y 

ln (x + 2) 

ln (x + 2) 1.00 2.00 3.00 4.00 5.00 

ln y 3.47 2.07 1.60 –0.65 –1.97 
 

x 

x 

x 

x 

x 

(2.9, 0.9) 

(0, 4.8) 
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 (b) Determine which value of y is the incorrect reading. [1] 
 
8(b) 4.95y   

 
 
 Use your graph to estimate 
 
 (c) the value of h and of k. [4] 
 
8(c) 

 

 
 

 

2

ln ln
2

ln ln ln 2

ln ln 2 ln

h

h

h

ky
x

ky
x

y k x

y h x k




 
  

  

  

   

 

 
From the graph,  

4.8

ln 4.8
e
122 (3 s.f.)

k
k
k






 

 
4.8 0.9
0 2.9

1.34 (3 s.f.)

h

h


 




 

 
 
 
 
 
 
 
 (d) the value of y when x = 31. [2]

  
8(d)  31,  ln 2 3.50 (2 d.p.)x x    

From the graph, 
ln 0.05

1.05 (3 s.f.)
y

y
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9 (a) Show that    2 5 12d 2 3
d 3

x x
x x

x x


 


. [3] 

 
9(a)  

    

 

 

2

1
2 2

2

2

2

d 2 3
d

12 3 3 4
2

4 3
3
4 3

3
5 12

3
5 12

 (shown)
3

x x
x

x x x x

x x x
x

x x x
x

x x
x

x x
x
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 (b) Hence find 
0 2

2

5 12 1 d
3

x x x
x

 






.  

  Leave your answer in the form 3a b , where a and b are integers. [6] 
 
9(b) 

 

 

 

 

0 2

2
0 0

22
0

02

2
2

0 02

2 2

2

5 12 1 d
3

5 12 1 d  d
3 3

12 3 3      (from (a))
2

2 3 2 3

0 2 2 2 3 2 3 2 2 3

8 2 3 2

6 2 3

x x x
x

x x
x x

x x

x x x

x x x
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10 (a) Solve the equation 2 3 3 32e e 3ex x   . [4] 
 
10(a) 

   

 
  

2 3 3 3

2 3 3 3

2

2

2e e 3e

2e e e e 3e

2e e 3

2 e e 3 0

2e 3 e 1 0

3e  or e 1 (rejected as e 0)
2

3e
2

ln1.5 0.405

x x

x x

x x

x x

x x

x x x

x

x

  

 

 

  

  

   

 

 

 

 
 
 
 (b) Sketch the graph of y = ln x. By drawing a suitable straight line on the same  

axes, find the number of solutions to the equation 3e 0xx   . [3] 
  
10(b) 3

3

e 0
e

ln 3
3

x

x

x
x

x x
y x





 


 

 

 

 

 
 
 3e 0xx    has 1 solution 

 
  

3 

3 

1 
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 (c) An investor invests an amount of money such that its value is given by 
 40000 1.06 ktM  , where M is the value after t years and k is a constant.  

  Its value after 4 years is expected to be $63700.  
  Calculate the least amount of time, correct to the nearest month, when its 

expected value will be more than $100000. [5] 
 
10(c)  

 
 

4

4

40000 1.06
Sub. 4 and 63700 :

63700 40000 1.06

1.5925 1.06
4 lg1.06 lg1.5925

lg1.5925
4lg1.06

1.9964 (5 s.f.)
2.00 (3 s.f.)

kt

k

k

M
t M

k

k

k
k



 












 

 
 

 

1.9964

1.9964

100000 40000 1.06

1.06 2.5
1.9964 lg1.06 lg 2.5

7.88 years (3 s.f.)

t

t

t
t








 

 
least amount of time is 7 years and 11 months 
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11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The diagram shows a triangle PQR in which the point P is (–2, 3) and the point R  
 is (2, 5). The point Q lies on the perpendicular bisector of PR and the equation of 
 QR is 3y = 17 – x. 
 
 (a) Find the coordinates of Q. [6] 
 
11(a) 

 

2 2 3 5Midpoint of ,  
2 2

0,  4

PR      
 


 

 
5 3Gradient of 

2 2
1
2

PR 


 



 

1Gradient of perpendicular bisector 1 2
2

      

Equation of perpendicular bisector: 
 4 2 0

2 4 ---(1)
y x
y x
   

  
 

3 17  ---(2)y x   

 

 
 

Sub. (1) into (2):
3 2 4 17

1
2 1 4 6

1,  6

x x
x

y

Q

   

 

     

  

 

 
  
  

y 

x 

P (–2, 3) 

Q 
R (2, 5) 

O 
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 (b) Given that the point S is (2, 0), explain why PQRS is a kite. [3] 
 
11(b) 

 
Sub. 2 :

2 2 4
0
 lies on the perpendicular bisector

x
y
y

S



  




 

 

   2 22 2 3 0

5 units

PS

PS

    


 

 

    2 22 1 3 6

10 units

PQ

PQ

     


 

 
As Q and S lie on the perpendicular bisector of PR, PQ QR  
and PS SR . However as PS PQ , we can conclude that it is 
a kite (not a rhombus).  

 
 
 (c) Calculate the area of PQRS. [2] 
 
11(c) 

   

Area of 
2 2 1 2 21
0 5 6 3 02

1 10 12 3 0 0 5 12 6
2
15 sq units

PQRS
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