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SECTION A   Multiple-choice questions 
 

 

Question 1    E.    ( )afb 1−=  

 
 

Question 2    D.    ( ) 0≠′ xg  for all Rx ∈  

A differentiable periodic function have turning points where ( ) 0=′ xf . The x-ccordinates of the turning 

points remain the same after squaring ( )xf . 
 

Question 3   A.    βb  

Horizontal dilation by a factor of b . 
 

Question 4    A.    xab
log  

Equation of inverse 
ybax

log= , xy ab loglog = , 
xaby

log=  
 

Question 5    E.    







a

b
,

2
 

( )xfy 1−=  and ( )xgy 1−=  intersect at ( )ab, , ( )xfy 21−=  and ( )xgy 21−=  intersect at 







a

b
,

2
. 

Question 6   C.    ( ) 0>′ qf  

( )qf
ab

′>
−

2
 where ba > , .: ( ) 0<′ qf  

Question 7    D.    
2

c
−  

( )
( )

( )
( )

( )

( )
( ) cdxxfdxxfdxxf
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Question 8    E.    1>ab  

 
Question 9    D.    1−= ek  

xekx =  and 1=== kxke
dx

dy kx   .: 
x

k
1

=  and ex =   .: 11 −== e
e

k  

 

Question 10    C.    
4

a
b >  

( ) 012224 23 =−=−= xaxaxax
dx

dy
, turning pts at 

2

1
±=x , ( )( ) 0

4
11

2 >+−=+−+= b
a

bxxaxy  .: 
4

a
b >  

 
 

 

 
 

a
b

1
>   .: 1>ab  
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Question 11    B.    23 bac >  

( ) 0or    023 2 <>++=′ cbxaxxf   .: discriminant 0< , 0124 2 <− acb   .: 23 bac >  

 

Question 12    B.    bx −=
8

11π
 

( ) 







−=

4
2cos2sin

π
bx , ( ) 








−+








−=
















−−= bbbx 2

4

3
2sinor   2

4

3
sin

4
2

2
sin2sin

π
π

πππ
 

.: bx −=
8

3π
 or b−

8

11π
 

 

Question 13    B.    π2  

( ) ( ) ( ) ( ) ( )nxkmxknxmxxf +++=+= ππ 2cos2sincossin  where k  is an integer. 

 

Question 14    D.    








+ ba
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Question 15    C.    The numbers are the same 

 

Question 16    A.    ( ) ( )BA ′+′ PrPr  

( ) ( ) =




 ′

∩+




 ′

∪ BABA PrPr ( ) ( )BABA ′∪′+′∩′ PrPr  

( ) ( ) ( ) ( )BABABA ′∪′−′+′+′∩′= PrPrPrPr ( ) ( )BA ′+′= PrPr  

 

Question 17    C.    
4

1
 

Trials are independent. 
4

1

2

1

2

1
=×  

 

Question 18    C.    
8

1
2π

−  

( ) ( )
1

42

2cos

4
2sin

22

00

=





+

−
=








+∫

ππ

ππ
x

xa
dxxa   .: 

8
1

2π
−=a  

 

Question 19    A.    0051.0  

( ) ( ) 0600.0162Pr
22 =−== ppX   .: 1127.0≈p or 8873.0    

.: ( ) ( ) 0511.0143Pr 3 ≈−== ppX  or 3149.0  respectively 

 

Question 20    B.    ( )8513.0,7487.0      

( ) 28155.110.080.0invnormal ≈+=z , ( ) 04.0
100

20.080.0ˆsd =
×

=P , 

( )04.028155.180.0,04.028155.180.0ˆ ×+×−∈p ( )8513.0,7487.0≈  
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SECTION B 
 

Question 1   

a.  
2

42
2 baa

x
−±

= , for solutions to exist 042 ≥−± baa  and 042 ≥− ba  

.: baa 42 −±≥ , baa 422 −≥  .: 0≥b  and  ba 2≥   
 

b.  ( ) 024 3 =−=′ axxxf , stationary points at 
2

,0
a

x ±= , a local maximum on the y-axis when 0>a .   

When 0≤a , there is only one stationary point (a minimum) on the y-axis.     
      

c.  ( ) 024 3 =−=′ axxxf , 0=x  (local maximum) or 
2

2 a
x = , 

2

a
x ±=  (local minimum).  

x-intercepts: 0124 =+− axx , 01
22

2

=+







−







 a
a

a
 .: 2=a  

 

d.  For ( ) 45 24 +−= xxxf , x-intercepts are at 2,1,1,2 −−=x  

.: ( ) ( )α−= xfxg  satisfies the requirements when 21 <−< α  i.e. 12 −<<− α . 
 

e.  Let 04 24 =+− βxx , β−+−= 42x , β−−− 42 , β−− 42 , β−+ 42  arranged in 

ascending order. Let 




 −−−−−−=−−−−+ ββββ 42424242   

.: ββ −−=−+ 42342 , 
25

36
=β  

 

Question 2  

a.  Let ( ) xxx 22sin2 =  where ( ]4,0∈x .   .: ( )( ) 012sin2 =−xx   .: ( ) 12sin =x , 
2

5
,

2
2

ππ
=x    

.: 
4

5
,

4

ππ
=x  and 

2

10
,

2

ππ
=y  respectively. 

 

b.  ( )xxy 2sin2= , ( ) ( )
x

x
xx

dx

dy

2

2sin
2cos22 += ; xy 2= , 

xdx

dy

2

1
=  

At 
4

π
=x , 

π

2
=

dx

dy
 for both curves. At 

4

5π
=x , 

π5

2
=

dx

dy
 for both curves. 

.: the curves touch but do not cross each other at the intersections. 
 

c.  Average rate of change
ππ

ππ

2

1522

10
−

=
−

=   .: 5=p  and π2=q  

d.  Area ( )( ) 7678.62sin22
4

5

4

≈−= ∫
π

π

dxxxx  

e.  Let ( ) ( )
0

2

2sin
2cos22 =+=

x

x
xx

dx

dy
  .:  ( ) ( ) 02sin2cos4 =+ xxx    .: ( ) 02tan4 =+ xx  

( )3076.1,9183.0 , ( )8081.2,9585.3  
 

f.  ( ) nxnxnx =sin , ( ) 0sin =− nxnxnx , ( )( ) 01sin =−nxnx   .: ( ) 1sin =nx , 
2

5
,

2

ππ
=nx , 

nn
x

2

5
,

2

ππ
=  

.: 
nn

y
ππ 5

,=  respectively.    

Gradient of line
( )










 −
=





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


 −
=

−
=

−

−
=

2

15

2

1515

2
22

5

5

π

π
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π
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n

n

n

n

n

nn

nn    .: 
π

n
k =  
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Question 3  

a.  Required time 30
1.0

3
== min 

 

b.  
( )
( ) 12000

27000

3

3

BTank  of Volume

ATank  of Volume
2

B3
1

2

A3
1

==
r

r

π

π
  .: 

2

3

B

A =
r

r
 

 

 

c.  When Tank A is filled from empty, its depth increases by 0.1 m min-1. After 15 min, it is filled to a depth 

of 1.5 m. Tank B is emptied from full, its depth decreases by 0.1 m min-1. After 15 min, it is emptied to a 

depth of ( ) 5.15.13 =−  m. 
 

d. 

 
 

e.  Tank A: 15=t , 
12000

153

A

π
=V , average rate

480

9

12000

15

015

0 2

12000
153

πππ

==
−

−
=  m

3 
min

-1
  

Tank B: 15=t , 
27000

153

B

π
=V , average rate

120

7

27000

30215

015

22

27000
30

27000
15

33

πππππ

−=
−

=
−

−
=  m3 min-1  

 

f.  
( )

1200027000

30 33
tt ππ

=
−

, 
12000

2700030
3

=






 −

t

t
, 

3
2

2

3
1

30








=−

t
, 

( )3
2

2

31

30

+
=t   .: 

2

3
=a  

 

g.  
4000

2

A t

dt

dV π
= , 

( )
9000

30
2

B t

dt

dV −
−=

π
. Let 

( )
40009000

30 22
tt ππ

=
−

  .: 12=t  

 

Question 4  

a i.  







=

210log10
x

k
L , 








=

210
30

log10100
k

, 1010
900

=
k

, 12109×=k  

 

a ii.  ( ) ( ) 809log1089log10109log10
100

109
log10 1010

8

102

12

10 +=+=×=






 ×
=L  

 

a iii.  






 ×
=

2

12

10

109
log10

d
n , 

2

12109
1010

d

n ×
= , 10

122 109
n

d
−

×= , 20
6

103
n

d
−

×=  

 

a iv.  









−









=−

2

1

102

2

1012 log10log10
x

k

x

k
LL , 

2

2

1
10log106 








=−

x

x
, 








=−

2

1
10log

10

3

x

x
, 10

3

10
2

1 −
=

x

x
  .: 10

3

10
1

2 =
x

x
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a v.   

 
 

a vi.  2log10
109

log10
108.1

log10 102

12

102

13

1012 =






 ×
−






 ×
=−=∆

xx
LLL  

 

b.  ( ) ( )xk
x

k
L ee

e
x

k
e

e

log2log
10log

10
log

10log

10
log10 2210 −==








= , 

10log

202

10log

10

ee xxdx

dL
−=








−=  

At 
20log

10

e

x = , 20log2
10log

20log2

10log

20
10

20log
10

−=−=−=
e

e

e
e

dx

dL
 or ( )2log12 10+− . 

 

Question 5  

a.  15.0%15ˆ ==p , standard deviation (standard error) 0357.0
100

85.015.0
≈

×
=  

9600.1)025.095.0(invNorm ≈+=z    

.: 08.00357.09600.115.0 ≈×−=a  and 22.00357.09600.115.0 ≈×+=a  
 

b.  ( ) 15.06.1Pr =>W   .: 85.0
6.1

Pr =






 −
<

σ

µ
z    .: 03643.1

6.1
≈

−

σ

µ
 

( ) 10.025.1Pr =<W   .: 10.0
25.1

Pr =






 −
<

σ

µ
z    .: 28155.1

25.1
−≈

−

σ

µ
 

.: 44.14435.1 ≈≈µ  and 15.01510.0 ≈≈σ  
 

c.  ( ) ( )
( )

39.0
25.1Pr

5.1Pr
25.1|5.1Pr ≈

>

>
=>>

W

W
WW  

 

d.  Binomial distribution: 100=n , 75.010.015.01 =−−=p  

( ) ( ) 46.04617.0750.75,100,binomcdf175Pr ≈≈−=>X  
 

e.  00.75== npx , ( ) ( ) 33.433013.41sd ≈≈−= pnpX  
 

f.  ( ) ( ) 50.033013.4,75,99,75nomalcdf75Pr ≈=> EX  
 

g.  The sample size (100) is small comparatively.  

Increasing the size of the sample decreases the difference between the two answers. 
 


