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SECTION A – Multiple-choice questions 
 

1 2 3 4 5 6 7 8 9 10 

B B D C E B A B A C 
 

11 12 13 14 15 16 17 18 19 20 

D A C D B A E C E A 

 

Q1  
a

b
axy += 2

, ( ) baxay +=
2

    B 

 

Q2  10 =a , 11 −=a , 12 =a , 13 −=a , …, 11 =−na  

.: sum 1=       B 

 

Q3  βα = , .: 11 −− = βα      D 

 

Q4  ( ) ( ) 1
5

5log
1

5log
1

55log
5log

logloglog
555

−

==== abb
bb

a
aa

b

a   C 

 

Q5         E 

 
 

Q6  

( )

01

1

01

12

1

0

−

+

=
−

−
∫ dxx

n

n

, 53.1≈n     B 

 

Q7  ( )
3

4
14

3

1
4

1

0

2 =







−−×= ∫ dxxxxA    A 

 

Q8  







=

m

x
y sin  is an odd function. The number of intersections it 

makes with mxy =  cannot be 2.    B 

 

Q9  ( )nxay cos=  is an even function. When 1>b , 1
1

0 <<
b

. 

If p  is a solution, then p−  is also a solution. .: Sum 0=  A 

 

Q10  ( )
( )

111 −==
′

=′ b
baf

bg     C 

 
 

 

Q11  ( )( )cbxxxy ++−= 21  has three x-intercepts.  

.: 042 ≥−=∆ cb , cb 2−≤  or cb 2≥ .   D 

 

Q12  ( ) ( )tftf =+10  has a period of 10. 

Given ( ) ( )afaf −−=+ 55  for 50 << a , .: ( ) ( )46 ff −=  

Hence ( ) ( )3426 ff −= .     A 

 

Q13  If the common tangent touches ( )xfy =  at ( )ba, , then it 

touches ( ) khxfy ++=  at ( )kbha +− , . 

Gradient of the common tangent
( )
( ) h

k

aha

bkb
−=

−−

−+
=   C 

 

Q14  Let ( )yxP ,  on the curve be the point closest to O . 

Gradient 
x

y
OP = , gradient of tangent to curve at 

x
P

1
= . 

At P , 1
1

−=×
xx

y
, 0

2 =+ yx , .: 0log
2 =+ xx e

  D 

 

Q15  12
2

1

4

2

=







−+







 −
+× ∫ dxbax

ab
a , .: 12 =+ ba  B 

 

Q16  ( ) ( ) ( )BABAB ′∩′+′∩=′ PrPrPr  

( ) ( ) ( )
12

1

12

7

3

2
PrPrPr =−=′∩′−′=′∩ BABBA  

( ) ( )
12

1
PrPr =′∩=





 ′

∪′ BABA     A 

 

Q17         E 

 

Q18  Sum of hidden numbers 55863 =−=  

Possibilities: ( ) ( ) ( ) ( ) ( ) ( )221,212,122,311,131,113  

( )
36

1

666

6
58Pr =

××
=      C 

 

Q19  ( ) 20.0ˆE =P , ( ) 04.0
100

80.020.0ˆsd =
×

=P  

( ) 6915.022.0ˆPr ≈<P  

( ) ( ) 9972.00028.01nonePr1oneleast at Pr =−≈−=   E 

 

Q20  ( ) 1.01Pr <≤X   

( ) ( ) 1.01Pr0Pr <=+= XX  

( ) ( )( ) 18.02.02.0
1 <+ −nn

n , .: 4≥n     A 
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SECTION B 

Q1a  01
1

10

9

2
=








−

+
=

t
h , 9=t , time taken 000.9= min. 

 

Q1b  ( ) 







−

+
××= 1

1

10

9

2
1

2

t
tV π , 

( )2
1

10

9

2

+
×−=

tdt

dV π
 

( )2
19

20

+
=

tdt

dV π
 m

3 
min

-1
  

 

Q1c  Max 
9

20π
=  m

3 
min

-1
, min

90

2π
=  m

3 
min

-1
 

 

Q1di  At lowest level, 
( )

0
19

20
1

2
=

+
−=

tdt

dV π
, ( )

9

20
1

2 π
=+t  

642.1≈t min. 

 

Q1dii  ( ) 







−

+
+×= 1

1

10

9

2
1

t
ttV

π
, 

( ) 586.31
1642.1

10

9

2
642.1642.1 ≈








−

+
+≈

π
V m

3
  

 

Q1diii  ( ) π
π

21
1

10

9

2
1 =








−

+
+×=

t
ttV , 981.5≈t min. 

 

Q1div  Let r  m
3 
min

-1
  be the constant rate, 

π
π

21
19

10

9

2
9 =








−

+
+×r , 698.0

9

2
≈=

π
r  

 

Q2a   

 
 

2
1PQ r−= ,  

Area E = area −∆POQ sector F θ22

2

1
1

2

1
rrr −−=  

θπ 222
1E area2circle of area rrrrA −−+=×+=  

 

Q2b  10 << r  
 

 

Q2ci  0lim
1

=
→

θ
r

      

 

Q2cii  ππ =×−−+×=
→

011111lim
222

1
A

r
 

 

 
 

 

Q2di  rrrr
dr

dA 12 cos212 −−−+= π , 10 << r  

 

Q2dii  10 << r , .: 
2

0
π

θ << ,  

.: 22 121 rr
dr

dA
rr −+<<−+ ππ , .: 0>

dr

dA
,  

.: ( )rA  is a strictly increasing function in 10 << r  

 

Q2e 

 
 

Q3a  12
2

=
m

π
, 5236.0≈m  

 

Q3b  17
24

34
12P =×=T , 17

2
=

n

π
, 3696.0≈n  

 

Q3c  ( ) ( ) 203696.0
2

cos17203696.0sin17P +







−=+= ttth

π
 

( )( ) 2025.43696.0cos17 +−= t  

 

Q3d  ( ) ( ) 95.4095.3455236.0sin125Q ≈+×=h  

 

Q3e  ( ) ( ) 30203696.0sin17P =+= tth  

70.1
17

10
sin

3696.0

1 1 ≈







= −t  

 

Q3f  03.7≈t  ( 02.0± ) 
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Q3g  ( ) ( ) 20417,12, QP == LCMTTLCM s or by graphs (see below) 

                          First time          Second time           
 

         
 

Q4a  55
2

3 +=
−x

ey , 
2

31
5

−
=−

x

e
y

 

Sequence of transformations: Right 2, up 1, dilate from y-axis by 3, 

dilate from x-axis by 5. 

2−=c , 1−=d , 3=a , 5=b  

 

Q4b  Equation of curve B: 
2

31
5

−
=−

y

e
x

, 







−=− 1

5
log2

3

xy
e  

61
5

log3 +







−=

x
y e  

 

Q4c  Range of A: When 0=x , 55 2 += −ey  

Domain of B is the range of A, i.e. [ ]40,55
2 +−

e  

Curve B: When 40=x , 67log361
5

40
log3 +=+








−= eey  

Range of B is [ ]67log3,0 +e
. 

 

Q4d  Curve A: 55
2

3 +=
−x

ey . Let 1
3

5 2
3 ==

−x

e
dx

dy
, 

5

3
log2

3
e

x
=−  

6
5

3
log3 += ex , 853 =+=y , 








+ 8,6

5

3
log3 e  

Curve B: 







+ 6

5

3
log3,8 e  

Shortest distance 









−=








−++








−−=

5

3
log32286

5

3
log36

5

3
log38

22

eee  

 

Q4e  Area between curve A and curve B 

30.97761
5

log3240

40

55

2

2

≈







+







−−= ∫

+−
e

e dx
x

m
2
  

 

Q4f  At ( )ba, , 
22

33

3

5

3

5 −−
==

ax

ee
dx

dy
, gradient from ( )pp,  to 

( )ba,
ap

bp

−

−
= , .: 1

3

5 2
3 −=

−

−
×

−

ap

bp
e

a

, 3
2

5

3 a

e
ap

bp −
−=

−

−
 

 

Q4g  17.25=p  

 

 

 

Q5a  1graphunder  area =×k  

( ) ( ) 1335.0
2

1
335.02

2

1
=








++×+×k , 

41

4
=k  

 

Q5b  ( ) 4390.033
2

1

41

4
5by  lateA  busPr ≈








××=>  

 

Q5c  ( )buseither  missPr  

  
( ) ( )
( )2by  late B bus and 7by  lateA  busPr

2by  late B busPr7by  lateA  busPr

<<−

<+<=
 

9536.025.0
2

1

41

4
11

2

1

41

4
1

25.0
2

1

41

4
11

2

1

41

4
1

≈







×××
















××−−









××+
















××−=

 

 

Q5d  Binomial: 4390244.0≈p , 5=n  

( ) 7271.02Pr ≈≥X  

 

Q5e   

( )













≤<−

≤<

≤≤

=
−

elsewhere0

858

52

20

6
75

4

tt

t

t

tf
t

t

 

Mean 

( ) ( ) ( )

674797.4
123

575

41

108

41

81

123

8

8

5

5

2

2

0

≈=++=

×+×+×= ∫∫∫ dttkftdttkftdttkft

 

 

Q5f  ( ) 5299.0

8

674797.4

≈∫ dttkf  

 

Q5g  Binomial: 20=n , 529907.0≈p  

( ) 1473.012Pr ≈=X  

 

Q5h  












 ×
+

×
−

20
96.1

20

11
,

20
96.1

20

11 20
9

20
11

20
9

20
11

 

( )7680.0,3320.0≈  

Let p  be the long term proportion of week days the 7:35 am bus of 

Company B is late for more than 
123

575
min. 

If many similar surveys were carried out and the 95% confidence 

interval calculated in each survey, 95% of them would have p  in 

the interval. 

 

 

              Please inform mathline@itute.com re conceptual 

              and/or mathematical errors 

 


