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Question One: (Multiple choice)                                                                    [14 marks]  

Each item carries 1 mark 

 

Item # Answer Taxonomy Topic Page 

1 7 Knowledge Exp. & Trig Functions 518 

2 9 Knowledge Exp. & Trig Functions 522 

3 10 Application Exp. & Trig Functions 530 

4 −3 Reasoning Exp. & Trig Functions 522 

5 𝑓(𝑥) = 𝑥4 + 𝑥3 + 𝑥 Knowledge More functions 554 

6 2 Application More functions 550 

7 𝑦 = 𝑥3 − 3𝑥2 + 3𝑥 + 2 Application More functions 549 

8 

 

 

 

 

 

 

 

 

Knowledge Two Variable Statistic 573 

9 3 Application Two Variable Statistic 593 

10  2.71 
 

Application Two Variable Statistic 
594-

596 

11 15𝑥4
 Knowledge 

Introductory Differential 

Calculus 611 

12 −1 ≤ 𝑥 ≤ 2 Application 
Introductory Differential 

Calculus 622 

13 4 Application 
Introductory Differential 

Calculus 620 

14 −12 Reasoning 
Introductory Differential 

Calculus 626 

 

 

 

 

 

 

𝑥 

𝑦 
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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 

Since     𝑦 = 7 sin(5𝑥) + 2 

 
 

a) Amplitude |𝐴| = 7, then 𝐴 = 7 

b) Since 𝐵 = 5 , then the factor of horizontal 

dilation is  

1

𝐵
=

1

5
    

c) Vertical translation units 𝐶 = 2 

4marks 

 

1 

 

1 

 

 

 

1 

 
 

 

 
 

1 
K

n
o

w
le

d
g

e 
 

E
x

p
. 

&
 T

ri
g

 F
u

n
ct

io
n

s 

533 

+ 

535 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Answers Scheme 

End of Year Exam 2022-2023: Second Semester/First Session 

Applied Mathematics – Bilingual Private Schools 
 

 

 3 

 

 

 

 

Item 

# 
Answer 

M
a

rk
s 

T
a
x

o
n

o
m

y
 

T
o

p
ic

 

P
a

g
e 

16 

 

period =
360°

𝐵
 

 

80° =
360°

4𝑛
 

 

4𝑛 =
360°

80°
 

 

4𝑛 =
9

2
 

 

𝑛 =
9

8
 

 

4 marks 

 

 

 

1 
 

 

 

1 

 

1 
 

 

 

1 

 

A
p

p
li

ca
ti

o
n

 

E
x

p
. 

&
 T

ri
g

 F
u

n
ct

io
n

s 

535 
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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 

 

 

𝑥 -1 0 1 

𝑦 1.5 2 3 

 

Horizontal asymptote :  𝑦 = 1 

 

 

 

5 marks 

 

 

0.5 + 1 + 0.5 

 

 

1 

 

 

 

 

 2            

(1mark for the 

line 𝑦 = 1 and 

1 mark for the 

correct sketch 

of the graph) 

A
p

p
li

ca
ti

o
n

 

E
x

p
. 

&
 T

ri
g

 F
u

n
ct

io
n

s 

519 

 

+ 

 

520 

 

+ 

 

522 
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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 

 

𝐴(𝑡) = 400 (
3

2
)

𝑡

 

 

900 = 400 (
3

2
)

𝑡

 

 

900

400
= (

3

2
)

𝑡

 

 

9

4
= (

3

2
)

𝑡

 

 

(
3

2
)

2

= (
3

2
)

𝑡

 

 

 

𝑡 = 2 years 

 

 

3marks 

 

 

 

0.5 

 

0.5 

 

 

0.5 

 

1 

 

0.5 

 

R
ea

so
n

in
g

 

E
x

p
. 

&
 T

ri
g

 F
u

n
ct

io
n

s 

527 
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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 

 

Vertical asymptote is 𝑥 = −1 

Horizontal asymptote is 𝑦 = 1 

3 marks 

 

1.5 

1.5 K
n

o
w

le
d

g
e 

 

M
o
re

 F
u
n
ct

io
n

 

560 
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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 

 

 

𝑥2 − 3𝑥 − 3 = 5 − 𝑥 

𝑥2 − 2𝑥 − 8 = 0 

(𝑥 − 4)(𝑥 + 2) = 0 

𝑥 = 4     or    𝑥 = −2 

 

when  𝑥 = 4  →  𝑦 = 1 
 

when  𝑥 = −2 →    𝑦 = 7 

 

 

∴The intersection points are: 

 (4, 1)  and  (-2, 7) 

 

6 marks 

 

1 

 

1 

 

1 

 

0.5 + 0.5 

 

0.5 

 

0.5 

 

 

0.5 + 0.5 

A
p

p
li

ca
ti

o
n

 

M
o
re

 F
u
n
ct

io
n

 

567 
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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 

 

 

𝑓(𝑥) = 2𝑥3 + 𝑎𝑥2 − 2𝑎𝑥    
 
From the figure the point of 𝑥-intercept: 
(1 , 0)  →  𝑓(1) = 0 
 
 
 𝑓(1) = 0 → 2(1)3 + 𝑎(1)2 − 2𝑎(1) =  0   
 

 2 + 𝑎 − 2𝑎 =  0 
 

 2 − 𝑎 =  0 
 

𝑎 = 2 
 
Remark:  
student can use (−2,0) or (−1,4)  as points 
of 𝑥-intercept which will gives the same value 

of 𝑎. 
 

3 marks 

 

 

 

0.5 

 

0.5 + 0.5 + 0.5 

 

 

0.5  

 

 

 

 0.5 

 

R
ea

so
n

in
g

 

M
o
re

 F
u
n
ct

io
n

 

551 
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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 

 

 

Since 𝑟 =
𝑠𝑥𝑦

𝑠𝑥𝑠𝑦
 

 

∴ 𝑟 =
13

(3.16)(4.24)
 

 
 

       ≑ 0.97 
 

3 marks 

 

 

1+ 0.5+0.5 

 

 

1 

K
n

o
w

le
d

g
e 

 

T
o
w

 V
ar

ia
b
le

 S
ta

ti
st

ic
 

578 

 

+ 

 

581 
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Item 

# 
Answer 

M
a

rk
s 

T
ax

o
n
o

m
y
 

T
o

p
ic

 

P
a

g
e 

23 

 

 

 

𝑓𝑜 𝑓𝑒 𝑓𝑜 − 𝑓𝑒 ( 𝑓𝑜 − 𝑓𝑒)2 
( 𝑓𝑜 − 𝑓𝑒)2

𝑓𝑒
 

25 23.2 1.8 3.24 0.139655 

16 17.8 −1.8 3.24 0.182022 

62 63.8 −1.8 3.24 0.050784 

51 49.2 1.8 3.24 0.065854 

   Total 

(𝑋𝑐𝑎𝑙𝑐
2 ) 

 

0.438315 

4 marks 

 

 

 

1 

 
1 

 
 

 

 

1 

 

 
 

1 

K
n

o
w

le
d

g
e 

 

T
o
w

 V
ar

ia
b
le

 S
ta

ti
st

ic
 

592 
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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 

 

Since     𝑦 −  �̅� =
𝑠𝑥𝑦

𝑠𝑥
2 (𝑥 − �̅�) 

 

∴ 𝑦 −  
14

3
=

3

4
(𝑥 − �̅�) 

 

To find �̅�  we use  the formula of  𝑆𝑥𝑦 
 

∵  𝑆𝑥𝑦 =
∑ 𝑥𝑦

𝑛
− �̅� �̅� 

 

∴  2 =
48

3
−

14

3
�̅�  

 

→   �̅�  =
48 − 6

14
= 3 

 

∴ The least squares regression line for 𝑦 on 𝑥 

 

𝑦 −  
14

3
=

3

4
(𝑥 − 3) 

 

3 marks 

 

 

1 

 

 

 

 

 

0.5 

 

1 

 

 

 

0.5 

R
ea

so
n

in
g

 
 

T
o
w

 V
ar

ia
b
le

 S
ta

ti
st

ic
 

585 
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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 

 

𝑓′(𝑥) =  lim
ℎ→0

  
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

 

            =   lim
ℎ→0

  
5(𝑥+ℎ)−5𝑥

ℎ
 

 

          =  lim
ℎ→0

  
5𝑥 + 5ℎ − 5𝑥

ℎ
 

 

          =  lim
ℎ→0

  
5ℎ

ℎ
 

 

          =  5 

 

5marks 

 

 

 

1+1 

 

 

0.5 + 0.5 

 

 

1 

 

 

1 

K
n

o
w

le
d

g
e

 

In
tr

o
d
u

ct
o

ry
 D

if
fe

re
n

ti
al

 C
al

cu
lu

s 

613 

 

+ 

 

614 
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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 

 
 

𝑓′(𝑥) = 12𝑥2 + 2 
 

𝑓′(1) = 12(1)2 + 2 = 14  

 

Since 𝑓(𝑥) has a tangent at 𝑥 = 1 

∴ The tangent line touch 𝑓(𝑥) at the point (𝑎 , 𝑏) 

where  𝑎 = 1  
 

           𝑏 = 𝑓(1) = 4(1)3 + 2(1) = 6 
 

 

The equation of the tangent  

 

𝑦 − 𝑏 = 𝑓′(𝑎)(𝑥 − 𝑎) 
 

∴ 𝑦 − 6 = 14(𝑥 − 1) 
 

Or     𝑦 = 14𝑥 − 8 
 

5  marks 

 

0.5+0.5 

 

1 

 

 

 

1+0.5 

 

 

 

0.5+0.5+0.5 
A

p
p

li
ca

ti
o

n
 

 

In
tr

o
d
u

ct
o

ry
 D

if
fe

re
n

ti
al

 C
al

cu
lu

s 

617 

 

+ 

 

618 
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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 

 

 

𝑓′(𝑥) = 2𝑥 − 6 

 

To find stationary point(s) → Let 𝑓′(𝑥) = 0 

 

∴  2𝑥 − 6 = 0 → 𝑥 =
6

2
= 3  

 

𝑓′(𝑥) has sign diagram as following: 

 

 

 

 

∴ We have local minimum at 𝑥 = 3 
 

𝑓(3) = (3)2 − 6(3) = −9 

 

∴ Local minimum at (3, −9) 

5 marks 

 

 

1 

 

0.5 

 

 

0.5 + 0.5 

 

 

 

0.5 + 0.5 

 

 

0.5 

 

0.5 

 

0.5 

A
p

p
li

ca
ti

o
n

 
 

In
tr

o
d
u

ct
o

ry
 D

if
fe

re
n

ti
al

 C
al

cu
lu

s 

625 

 

 

 

 

increasing decreasing 
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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 

𝑓(𝑥) =
3𝑎

𝑥
= 3𝑎𝑥−1 

 

𝑓′(𝑥) = −3𝑎𝑥−2    𝑜𝑟  𝑓′(𝑥) =
−3𝑎

𝑥2
  

 

Since the tangent has gradient 6 at 𝑥 = 1 → 𝑓′(1) = 6 

But  𝑓′(1) =
−3𝑎

1
=  −3𝑎  

 

∴ −3𝑎 = 6  

 

∴ 𝑎 =  
6

−3
 

∴ 𝑎 =  −2 

 

3 marks 

 

1 

 

0.5 

 

0.5 

 

0.5 

 

 

 

 

0.5  

R
ea

so
n

in
g

 
 

In
tr

o
d
u

ct
o

ry
 D

if
fe

re
n

ti
al

 C
al

cu
lu

s 

619 

 

"End of the Answer scheme" 


























































