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Section I 
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Q1  Use the quadratic formula: 2=a , 5−=b , 1−=c  
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2sin
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2sin
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xxy  is a sine graph with a period 

of π translated by 
6

π
 to the left.    D 

 

Q7  
22

PFPM = , ( ) ( ) ( )222
051 −+−=− yxx , ( )382 −= xy  B 

 

Q8  The curve has a positive slope at B , .: ( ) 0>′ xf , and B is an 

inflection point, .: ( ) 0=′′ xf .    B 

 

Q9  45 =x , 4log5log e

x

e = , 4log5log eex = , 
5log

4log

e

ex =  C 

 

Q10  Velocity x&  is negative, .: the particle is moving to the left. 

Acceleration x&&  is positive, i.e. opposite to x& , .: the particle is 

slowing down.      D 

 

 

 

Section II 
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Q11c  
dx

d
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1sincos81sin −=− xxx  

 

Q11d  
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Q11e  cedxe
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∫
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Q11f  Let 13 += xu , dxxdu 2

3

1
= . When 0=x , 1=u ; when 

1=x , 2=u . 

[ ] 2ln
3

1
ln

3

11

3

1

1

2

1

2

1

1

0

3

2

===
+ ∫∫ udu

u
dx

x

x
 

 

Q11g   

 
 

 

Q12a  dcxbxaxy +++= 23 , cbxaxy ++=′ 23 2 , baxy 26 +=′′  

At px = , inflection point, 0=′′y , .: bap 260 += , .: 
a

b
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Q12bi  ( )1,2 −−A , ( )17,22D , 
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, .: 0243 =+− yx  

 

Q12bii  Let h be the perpendicular distance from B to AD. 

Area of parallelogram hAD ×=    

.: ( )( )( ) ( )( ) ( )( ) h×−−+−−=−−−
22

1172221742222  

h30600 = , .: 20=h  units 

 

Q12biii  ( ) ( ) 539421822
22

=−+−=EC units 

 

Q12biv  30=AD , 1530
2

1
=×=FD  

Area of trapezium EFDC ( ) 20020155
2

1
=×+×=  square units 

 

Q12ci  Kim: 300001 =t , 05.105.01 =+=r  

85.4653905.130000 9

10 ≈×=t dollars 

Alex: 330001 =t , 1500=d  

00.46500150093300010 =×+=t dollars 

 

Q12cii  Kim: 
( )

77.377336
105.1

105.130000 10

10 ≈
−

−
=S dollars 

 

Q12ciii  Alex’s n year savings: 

87500
3

1
=nS , ( )( ) 8750015001330002

23

1
=−+×× n

n
 and 0>n  

035043
2

=−+ nn , ( )( ) 0507 =+− nn , .: 7=n years. 
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Q13ai  375
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, .: 4=t , 8 

 

Q13aii   

 
 
 

Q13bi  ( ) ( )xgxf = , xxxx 2344 23 =+− , 044 23 =+− xxx  

( ) 0144 2 =+− xxx , ( ) 012
2
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.: x-coordinate of T is 
2

1
. 
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Q13c  Let xCD = cm 

Two similar sectors: 
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 x
, 4502 =x , 215=x  

 

Q13di  360=n , 0360 =A , 500000=P , 005.1=r  

In the formula, 
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.: 299875.2997 ≈≈M dollars 

 

Q13dii  240=n , 500000=P , 005.1=r , 2998=M  
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240

240A  

270000269903 ≈≈ dollars 

 

Q13diii  370000=P , 005.1=r , 2998=M , 0=nA  






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 −
−×=

005.0
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n
n .  

Let n
x 005.1= , 0

005.0

1
2998370000 =







 −
−

x
x , .: 6115.2≈x  

6115.2005.1 ≈n , 5.192≈n months, .: just over 16 years 

Q14ai  tx 210 −=& , 2−== xa && , a constant 

 

Q14aii  At rest: 0210 =−= tx& , 5=t   

 

Q14aiii tx 210 −=& , ( ) cttdttx +−=−= ∫
2

10210   

0=t , 5+=x , .: 5+=c , .: 510 2 +−= ttx  

When 7=t , 26+=x , i.e. 26 m to the right of the origin 

 

Q14aiv  50 →=t , ( ) 25210

5

0

+=−=∆ ∫ dttx  

75 →=t , ( ) 4210

7
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Distance travelled 29425 =+= m 

 

Q14bi  tRB 50100 −= , tRA 80=  

( ) ( ) ( )( ) °−−−+= 60cos501008025010080
222 ttttr  
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Q14c  34
tan

4

6

==
π

BC , ( ) 113413
2

2 =−=AC   

.: 7411 =−=AD , 8
sin

4

6

==
π

BD , 
3

2

62

πππ
=+=∠ADB  

The sine rule: 
13

sin

7

sin 3
2π

=
x

, .: 
26

37
sin =x  

 

Q14d  ( ) 13132 ×=×−× a , .: 
2

9
=a  

 

 

 

 

Q15ai  Trapezoidal rule: ( )( ) 96.32.18.15.1
2

1
2 =+×≈A m

2
  

Simpson’s rule: ( ) 08.45.18.145.1
6

4.2
=+×+≈A m

2
  

 

Q15aiii  Simpson’s rule uses an inverted parabola through the top 

points of the poles whilst the trapezoidal rule uses straight lines 

joining the points to estimate the area. In this case, Simpson’s rule 

gives a greater estimation than the trapezoidal rule. 

 

Q15b  y-intercept: 0=x , 4=y  
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Q15ci   

 
 

Q15cii   

 
 

To have exactly one solution, 1+= mxy  either passes through the 

shaded region (not including the boundary line 12 +−= xy ),  

.: 2−<m  or 2≥m ,  

or through the point 







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2

3
 and .: 

3

2
−=m . 

 

Q15di  Pat wins on the first throw: 
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1
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Q15dii  Pat wins on the second throw: 
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Pat wins on the first or second throw:  
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Q15diii  Pat eventually wins: ......
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is an infinite geometric series, 
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Q16a  ( ) 534 =−=′ xxf , .: 2=x  and 375 =−= xy  

( ) ( ) cxxdxxxfy +−=−== ∫ 3234
2

  

.: ( ) ( ) c+−= 23223
2 , .: 1=c , .: ( ) 132

2
+−= xxxf  

 

Q16bi  Trout: t
eN

04.0
375 −= . When 0=t , 374=N  

 

Q16bii 0=N  when 37504.0 =te , i.e. 2.148
04.0

375ln
≈=t months 

 

Q16biii 

 
 

Q16biv  Trout: te
dt

dN 04.004.0−=  

Carp: P
dt

dP
02.0= , 

PdP

dt 1

02.0

1
= , ∫= dP

P
t

1

02.0

1
 

cPt += ln02.0  and  10=P  when 0=t , .: 10ln−=c  

.: 10lnln02.0 −= Pt , t
eP

02.0
10= , .: 

t
e

dt

dP 02.0
2.0=  

Let =
t

e
04.0

04.0
t

e
02.0

2.0   

.: 5
02.0

04.0

=
t

t

e

e
, 5

02.0
=

t
e , 5.80≈t  months 

 

Q16bv  Let tt
ee

04.002.0
37510 −= . 

037510
02.004.0

=−+
tt

ee , .: ( ) 037510 02.0202.0 =−+ tt
ee  

.: ( )( ) 02515
02.002.0

=+−
tt

ee  

Since 02502.0 ≠+t
e , .: 01502.0 =−t

e , 4.135≈t months 

 

Q16ci  BCXY // , AB, AC are transversals .: there are two pairs of 

corresponding angles ( ACBAYX ∠=∠  and ABCAXY ∠=∠ ) and 

a common angle. .: AXY∆ and ABC∆ are similar.  

 

Q16cii  Similarly, BXY∆ and BAD∆ are similar. 
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