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Question One: (Multiple choice)                                                                    [14 marks]  

Each item carries 1 marks 

 

Item # Answer Taxonomy Topic Page 

1 1 + log 𝑥 Knowledge 
Log. & Exponential Functions 

(PM2&3*) 38 

2 log𝑎 3 Knowledge 
Log. & Exponential Functions 

(PM2&3*) 41+42 

3 2 Application 
Log. & Exponential Functions 

(PM2&3*) 52+53 

4 −
1

3
 cos3𝑥 + 𝑐 

 

Knowledge Integration (PM2&3*) 127 

5 2 𝑒2𝑥 + 𝑐   Knowledge Integration (PM2&3*) 128 

6  
1

5
ln|5𝑥 − 2| + 𝑐  

 

Knowledge Integration (PM2&3*) 129 

7 tan−1
𝑥

8
+  𝑐  

 

Application Integration (PM2&3*) 137 

8 3 Reasoning 
Integration (PM2&3*) 142 

9 −1 Knowledge Vectors (PM2&3*) 178 

10 66.8° Application Vectors (PM2&3*) 191 

11 
1

√65
𝐢 −

8

√65
𝐣 Application Vectors (PM2&3*) 

190 

+ 

193 

12 

 

 

 

 

 

 

 

 

 

 

Knowledge 
Normal Distribution 

(P&S1*) 132 

13 0.4090 Application 
Normal Distribution 

(P&S1*) 128 

14 71 Reasoning 
Normal Distribution 

(P&S1*) 136 

 

𝑎 𝜇 𝑋 
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Extended Response Questions 

 

 

Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

15 

 

 

ln (
𝑎

𝑏
) = ln 𝑎 − ln 𝑏 

= 5 − 3 

                                         = 2 

 

 

2 marks 

 

 

0.5+0.5 
 

 

1 

K
n

o
w

le
d

g
e 

 

L
o

g
. 

&
 E

x
p
o

n
en

ti
al

 F
u

n
ct

io
n

s 

50 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

16 

 

𝑒2𝑥 = 9 

Take the natural logarithm both side 

ln 𝑒2𝑥 = ln 9 

2𝑥 ln 𝑒 = ln 9 

2𝑥 = ln 9 

 

𝑥 =
ln 9

2
≃ 1.0986 

 

 

3 marks 

0.5 

 

0.5 + 0.5 
 

0.5 
 

0.5 

 

0.5 

A
p

p
li

ca
ti

o
n

 

L
o

g
. 

&
 E

x
p
o

n
en

ti
al

 F
u

n
ct

io
n

s 

50 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

17 

 

Take logarithms of both sides 

log 4𝑥+1 < log 64 

 
(𝑥 + 1) log 4 < log 64 

 

𝑥 + 1 <
log 64

log 4
 

 

𝑥 + 1 < 3 

 

𝑥 < 3 − 1 
                      

                                   𝑥 < 2 

 

4 marks 

 

0.5+0.5 
 

0.5 

 

0.5 

 

0.5 
 

 

0.5 

 

1 

A
p

p
li

ca
ti

o
n

 

L
o

g
. 

&
 E

x
p
o

n
en

ti
al

 F
u

n
ct

io
n

s 

53 

Alternative solution: 

 

4𝑥+1 < 43
 

log 4𝑥+1 < log 43 

 

(𝑥 + 1)log 4 < 3 log 4 

 

𝑥 + 1 < 3 

 
                      

                                   𝑥 < 2 

4 marks 

 

0.5 

 

0.5+0.5 

 

0.5+0.5 
 

0.5 
 

 

1 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

18 

 

log𝑛 𝑎 = 1.5  ,     𝑛1.5 = 𝑎 

log𝑛 𝑏 = 2.5  ,     𝑛2.5 = 𝑏 

  

𝐿HS = 𝑛𝑎 

         = 𝑛. 𝑛1.5 

        = 𝑛2.5 = 𝑏 = RHS 

 

 

3marks 

 

1 

1 

 

 

0.5 

0.5 

R
ea

so
n

in
g

 

L
o

g
. 

&
 E

x
p
o

n
en

ti
al

 F
u

n
ct

io
n

s 

43 
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Item 

# 

Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

19 

 
 

∫ f(𝑥) d𝑥

8

0

 

          ≈
1

2
× 2 (12.2 + 2(17.8 + 21.4 + 23.3) + 24.5) 

                 
            
                  =161.7 

 

 

 

5 marks 

 

 

 

1+0.5+0.5+0.5+0.5+0.5+0.5 

 

 

1 

K
n

o
w

le
d

g
e 

 

In
te

g
ra

ti
o

n
 

125 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

20 

 
3𝑥 − 6

(𝑥 − 2)(𝑥 + 2)
≡

𝐴

(𝑥 − 2)
+

𝐵

(𝑥 + 2)
   

 

  
3𝑥 − 6

(𝑥 − 2)(𝑥 + 2)
=

𝐴(𝑥 + 2) + 𝐵(𝑥 − 2)

(𝑥 − 2)(𝑥 + 2)
 

 
 

Equate the numerators 
 

3𝑥 − 6 = 𝐴(𝑥 + 2) + 𝐵(𝑥 − 2) 
 

  
If  𝑥 = 2 ⟶  4𝐴 = 0   ⟶  𝐴 = 0 

 

If  𝑥 = −2 ⟶  −4𝐵 = −12   ⟶  𝐵 = 3 

 

∴ ∫
3𝑥 − 6

(𝑥 − 2)(𝑥 + 2)
 d𝑥 = ∫ ( 

3

𝑥 + 2
 ) d𝑥 

 
                                      = 3 ln|𝑥 + 2|+c 

                                
 

Remark:  

If the student uses another method correctly rather 

than partial fraction integration→ will get 3 marks 

out of 6 marks only. 

 

6 marks 

 

1 

 

 

 

1 

 

0.5+0.5 
 

 

0.5+0.5 
 

 

1 

 

1 

A
p

p
li

ca
ti

o
n

 
 

In
te

g
ra

ti
o

n
 

139 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

21 

Let   

 

 

 

 

 

Integrating by parts  

 

∫ u 
𝑑𝑣

𝑑𝑥
 d𝑥 =  𝑢𝑣 − ∫ 𝑣 

d𝑢

d𝑥
   d𝑥 

 

∫(𝑥 + 1) cos 𝑥  d𝑥 

 

= (𝑥 + 1) sin 𝑥    −   ∫ sin 𝑥  d𝑥 

 

= (𝑥 + 1) sin 𝑥    −   (− cos 𝑥)  + 𝑐 

 

    = (𝑥 + 1) sin 𝑥 +  cos 𝑥 + 𝑐 

 

 

𝑢 = 𝑥 + 1   d𝑣 = cos 𝑥   d𝑥 

d𝑢 = d𝑥 𝑣 = sin 𝑥 

6 marks 

 

0.5 + 0.5 

0.5 + 0.5 

 

 

 

 

 

1+1 

 

1 

 

1 

A
p

p
li

ca
ti

o
n

 

In
te

g
ra

ti
o

n
 

148 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

22 

 

LHS      =  ∫  
1−𝑒𝑥

𝑒𝑥   d𝑥 
1

0
 

= ∫   
1
𝑒𝑥 − 

𝑒𝑥

𝑒𝑥   d𝑥
1

0
 

= ∫    𝑒−𝑥 − 1  d𝑥
1

0
 

= [−𝑒−𝑥 − 𝑥]0
1

 

= (−𝑒−1 − 1) − (−1 − 0) 

= −
1

𝑒
    =  RHS 

 

4 marks 

 

 

 

0.5+0.5 

 

0.5+0.5 

 

0.5+0.5 

 

0.5+0.5 

 

 

R
ea

so
n

in
g

 
 

In
te

g
ra

ti
o

n
 

138 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

23 

 

 

(4𝐢 − 8𝐣 + 9𝐤) − (2𝐢 + 7𝐣 + 6𝐤) 

 

= (4 − 2)𝐢 + (−8 − 7)𝐣 + (9 − 6)𝐤 

= 2𝐢 − 15𝐣 + 3𝐤 

 

 

3marks 

 

 

0.5+0.5+0.5 

 

0.5+0.5+0.5 K
n

o
w

le
d

g
e 

 

V
ec

to
rs

 

179 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

24 

 

 

𝑑2 = (10 − 2)2 + (1 + 5)2 + (3 − 6)2 

 

𝑑2 = (8)2 + (6)2 + (−3)2 

 

𝑑2 = 64 + 36 + 9 

 

 

𝑑2 = 109 
 

𝑑 = √109 ≈ 10.44 

 

 

4 marks 

 

0.5+0.5+0.5 

 

 

 

0.5+0.5+0.5 

 

 

0.5 

 

0.5 

A
p

p
li

ca
ti

o
n

 

V
ec

to
rs

 

194 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

25 

 

 

𝐦 +7𝐧 = (
10
4

) + 7 (
−4
−1

) 

                =(
10 − 28

4 − 7
)   

           

               =(
−18
−3

) 

                  = −18𝐢 − 𝟑𝐣  

                  = −3(6𝐢 + 𝐣)  

 

  

 

2marks 

 

 

 

 

 

0.5 

 

 

0.5 

 

0.5 
 

0.5 

R
ea

so
n

in
g

 

V
ec

to
rs

 

197 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

26 

 

 

 

𝜇 = 100 

 

𝜎 = 110 − 100 = 10 

 

           Area under the curve = 1 

 

           The percentage of area lies below   

               the mean = 50 % 
 

4 marks 

 

 

1 

 

1 

 

1 

 

1 

K
n

o
w

le
d

g
e 

 

N
o

rm
al

 D
is

tr
ib

u
ti

o
n
 

119 

+ 

120 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

27 

 

 

Since 𝑋 ~ N( 70 , 82 )    →   𝜇 = 70 , 𝜎 = 8 

 

P(74 ≤ 𝑋 ≤ 88) 

= P (
74−70

8
  ≤ 𝑍 ≤  

88−70

8
) 

 

= P (0.5 ≤  𝑍 ≤  2.25)    

 

 

 

 

 

 

= P ( 𝑍 ≤  2.25)   −   P ( 𝑍 ≤  0.5) 

 

= 0.9878 − 0.6915 

 

= 0.2963 

 

7 marks 

 

0.5+0.5 

 

 

 

1+1 

 

0.5+0.5 

 

 

 

 

 

 

 

0.5 + 0.5 

 

0.5 + 0.5 

 

1 

A
p

p
li

ca
ti

o
n

 
 

N
o

rm
al

 D
is

tr
ib

u
ti

o
n
 

133 

 

 

 

 

2.25 0.5 0 𝑍 
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Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

28 

 

 

 

Since P(𝑋 ≤ 68) = 0.7881  

 

 ∴P(𝑍 ≤
68−𝜇

𝜎
) = 0.7881  

 

 From the table →    𝑧 = 0.8 

 

𝑧 =
68 − 𝜇

𝜎
          →            0.8 =

68 − 𝜇

25
 

 

 

0.8 × 25 = 68 − 𝜇 

 

20 = 68 − 𝜇 

 

∴  𝜇 =  68 − 20   ⟶     𝜇 = 48 

 

3 marks 

 

 

 

 

0.5 

 

1 

 

0.5 

 

 

 

 

0.5 + 0.5 
R

ea
so

n
in

g
 

 

N
o

rm
al

 D
is

tr
ib

u
ti

o
n
 

139 

 

"End of the Answer scheme" 




































































































