
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 





Answer Scheme 

 

Diploma, Bilingual Private, Basic Mathematics       First Semester-First Session     Academic Year: 2023/2024 

  

 

 1 

Question One: (Multiple-Choice Items)                                                    [14 marks]  

Each item carries 1 mark. 

 

Item # Answer Taxonomy Topic Page 

1  𝑥 + 7 Knowledge Algebraic methods 3 

2 𝑥 + 5 Knowledge Algebraic methods 2 

3 6 Application Algebraic methods 9 

4 2 Reasoning Algebraic methods 13+22 

5 log2 8 = 3 Knowledge Exponential and Logarithms 52+53 

6 logb 12 Knowledge Exponential and Logarithms 54 

7 2.95 Application Exponential and Logarithms 57 

8 
1

2
log2 𝑥 Application Exponential and Logarithms 58 

9 [−2, 0] Knowledge Differentiation 138 

10 1 Application Differentiation 139 

11 5 Knowledge Measures of location and spread 10 

12 13 Application Measures of location and spread 13+16 

13 21 − 25 Application Measures of location and spread 26 

14 2754 Reasoning Measures of location and spread 18+20 
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Extended Response Questions 

 

 

Item # 

\ 

Total 

Mark  

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

15 

 

(4marks) 

𝑥2 + 10𝑥 + 24

𝑥2 + 𝑥 − 12
 

  

 In the 

second step 

the student 

will get 1 

mark for 

correct 

factor of 

numerator 

and 1 mark 

for correct 

factor of 

denominator. 

 

 If the student 

didn’t write 

the 

cancelation 

step, then the 

student will 

get 2marks 

for the last 

step. 

 

 

K
n

o
w

le
d

g
e 

A
lg

eb
ra

ic
 m

et
h
o
d
s 

3 

 

=  
(𝑥 + 6)(𝑥 + 4)

(𝑥 + 4)(𝑥 − 3)
 

 

 

1 

+ 

1 

 

 
 

=
(𝑥 + 6)(𝑥 + 4)

(𝑥 + 4)(𝑥 − 3)
 

 

1 

 

 

=  
𝑥 + 6

𝑥 − 3
 

1 
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Item # 

\ 

Total 

Mark  

Answer Step Mark Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

16 

 

(5marks) 

 

By using the remainder theorem if 

g(𝑥)is divided by (𝑎𝑥 − 𝑏) then the 

remainder is   g (
𝑏

𝑎
) 

 

 

 If the 

student 

didn’t write 

the last 

step, the 

student will 

lose 

0.5 mark. 

 

 

 

 If the 

student uses 

algebraic 

division 

with correct 

steps, the 

student will 

get  

2.5 marks 

only. 

 

 

A
p

p
li

ca
ti

o
n
 

A
lg

eb
ra

ic
 m

et
h
o
d
s 

11 

 

𝑏

𝑎
=

1

2
 

0.5 

 

g (
1

2
) = 4 (

1

2
)

4

− 3 (
1

2
)

2

+ 3 (
1

2
) − 1 

 

0.5+0.5+0.5 

 

g (
1

2
) = 4 (

1

16
) − 3 (

1

4
) +

3

2
− 1 

 

 

0.5+0.5+0.5 

 

∴ g (
1

2
) =

1

4
−

3

4
+

3

2
− 1 

 

0.5 

 

∴ g (
1

2
) = 0 

 

1 

 

The remainder is    0  
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Item # 

\ 

Total 

Mark  

Answer Step Mark Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

17 

 

(4marks) 

 

 

 

 𝑥3 + 5𝑥2 + 3𝑥 − 1 
 

−𝑥3 − 𝑥2                  
 

 
0.5+0.5+0.5 

 

 

 

0.5 

 

- 

A
p
p
li

ca
ti

o
n

 

A
lg

eb
ra

ic
 m

et
h
o
d
s 

4 

                        4𝑥2 + 3𝑥 − 1 
 

                      −4𝑥2 − 4𝑥 

 
0.5 

                                 −𝑥 − 1 

                            𝑥 + 1 
 

0.5 

                                  

                                         0      0 

 

0.5 

 

∴ f(𝑥) = (𝑥 + 1)(𝑥2 + 4𝑥 − 1) 
 

0.5 

𝑥 + 1 

𝑥2 + 4𝑥 − 1 
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Item # 

\ 

Total 

Mark 

Answer Step Mark Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

18 

 

(3marks) 

𝑥 = −3 0.5 

- 

R
ea

so
n

in
g

  

A
lg

eb
ra

ic
 m

et
h
o
d
s 

7 

 
f(−3) = (−3)3 − (−3)2 − 9(−3) + 11 

 

 

0.5+0.5+0.5 

f(−3) = −27 − 9 + 27 + 11  

f(−3) = 2 ≠ 0 0.5+0.5 

∴ (𝑥 + 3) is not a factor of   f(𝑥)  

 

Or 

 

Item # 

\ 

Total 

Mark  

Answer Step Mark Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

18 

 

(3marks) 

 

 

 

 𝑥3 − 𝑥2 − 9𝑥 + 11 
 

−𝑥3 − 3𝑥2                          
 

 

 
0.5 

 

 
0.5 

 

- 

R
ea

so
n

in
g

  

A
lg

eb
ra

ic
 m

et
h
o
d
s 

7 

                  −4𝑥2 − 9𝑥 + 11 

        4𝑥2 + 12𝑥 
 

0.5 

                              3𝑥 + 11 

                 −3𝑥 − 9 
 

0.5 

                                              2  

Since the remainder = 2 ≠ 0 0.5+0.5 

∴ (𝑥 + 3) is not a factor of   f(𝑥)  

𝑥 + 3 

𝑥2 − 4𝑥 + 3 
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Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

19 

 

(3marks) 

 

𝑥 + 1 = 32 1+1 

- 

K
n

o
w

le
d

g
e 

E
x

p
o

n
en

ti
al

 a
n

d
 L

o
g

ar
it

h
m

s 

53 
𝑥 + 1 = 9 0.5 

𝑥 = 8 0.5 
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Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

20 

 

(3marks) 

 

 

 

log2

𝑥

8
= 1 1 

- 

A
p

p
li

ca
ti

o
n
 

E
x

p
o

n
en

ti
al

 a
n

d
 L

o
g

ar
it

h
m

s 

55 𝑥

8
= 21 = 2 1 

𝑥 = 16 1 

 

or 

 

Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

20 

 

(3marks) 

 

 

 

log2 𝑥 −  log2 23 = 1 0.5 

- 

A
p

p
li

ca
ti

o
n
 

E
x

p
o

n
en

ti
al

 a
n

d
 L

o
g

ar
it

h
m

s 

55 

log2 𝑥 −  3 log2 2 = 1 0.5 

log2 𝑥 −  3 = 1 0.5 

log2 𝑥 = 4 0.5 

𝑥 = 24 = 16 1 

 

 



Answer Scheme 

 

Diploma, Bilingual Private, Basic Mathematics       First Semester-First Session     Academic Year: 2023/2024 

  

 

 8 

 

Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

21 

 

(4marks) 

 

 

52𝑥 − 6 (5𝑥) + 5 = 0  

is a quadratic equation of 5𝑥 
 

- 

A
p

p
li

ca
ti

o
n
 

E
x

p
o

n
en

ti
al

 a
n

d
 L

o
g

ar
it

h
m

s 

58 

(5𝑥 − 1)(5𝑥 − 5) = 0 1+1 

5𝑥 =  1      →     𝑥 = 0  0.5+0.5 

5𝑥 =  5     →     𝑥 = 1   0.5+0.5 
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Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

22 

 

(4marks) 

 

 

   LHS  = log𝑎(𝑎2 𝑥)  

- 

R
ea

so
n

in
g
 

E
x

p
o

n
en

ti
al

 a
n

d
 L

o
g

ar
it

h
m

s 

55 

=  log𝑎(𝑎2) + log𝑎  𝑥 1+1 

             = 2 log𝑎 𝑎    +   𝑛 1+0.5 

             = 2 + 𝑛 0.5 

             = RHS  

 

or 

 

Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

22 

 

(4marks) 

 

 

Let 𝑥 = 𝑎𝑛 0.5 

- 

R
ea

so
n

in
g
 

E
x

p
o

n
en

ti
al

 a
n

d
 L

o
g

ar
it

h
m

s 

55 

∴  log𝑎(𝑎2𝑥) = log𝑎(𝑎2𝑎𝑛)  1 

                     =  log𝑎(𝑎2+𝑛) 1 

                     = (2 + 𝑛)log𝑎𝑎 1 

                     = 2 + 𝑛 0.5 
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Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

23 

(3marks) 

 

f ′(𝑥) = 2𝑥 − 10 1 

- 

K
n

o
w

le
d

g
e 

D
if

fe
re

n
ti

at
io

n
 

138 

f(𝑥) is increasing when  f ′(𝑥) ≥ 0 

for all values of 𝑥 on 𝑎 < 𝑥 < 𝑏 
 

∴ 2𝑥 − 10 ≥ 0 1 

2𝑥 ≥ 10   0.5 

  𝑥 ≥ 5 0.5 
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Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

ch
a

p
te

r 

P
a

g
e 

24 

 

(5marks) 

 

ⅆ𝑦

ⅆ𝑥
= 6𝑥2 + 12𝑥 1 

- 

A
p

p
li

ca
ti

o
n
 

D
if

fe
re

n
ti

at
io

n
 

140 

ⅆ2𝑦

ⅆ𝑥2
= 12𝑥 + 12 1 

at  𝑥 = 0     
ⅆ2𝑦

ⅆ𝑥2 = 12 > 0 0.5+0.5 

(0, 0) is a local minimum point 0.5 

at  𝑥 = −2     
ⅆ2𝑦

ⅆ𝑥2 = −12 < 0 0.5+0.5 

(−2, 8) is a local maximum point 0.5 
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Item # 

\ 

Total 

Mark 

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

25 

 

(2marks) 

 

f ′(𝑥) = −11 − 3𝑥2 1 

- 

R
ea

so
n

in
g
 

D
if

fe
re

n
ti

at
io

n
 

138 

−𝑥2 ≤ 0 for all real values of   𝑥 0.5 

−11 − 3𝑥2 ≤ 0  
  for all real values of  𝑥  

0.5 

 ∴ f(𝑥) is decreasing for all real 

values of 𝑥 
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or 

Item # 

\ 

Total 

Mark 

Answer Step Mark Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

26 

 

(5marks) 

 

 

𝑥̅ =
∑ 𝑥𝑓

∑ 𝑓
  

 

     =  
1×11+2×16+4×9+20×1+30×3

11+16+9+1+3
 

 

 
2.5 

+ 

1 
- 

K
n

o
w

le
d

g
e 

  

M
ea

su
re

s 
o

f 
lo

ca
ti

o
n

 a
n
d

 s
p
re

ad
 

10 

     =    
189

40
 0.5+0.5 

    =  OMR  4.725 0.5 

Item # 

\ 

Total 

Mark 

Answer Step Mark Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

26 

 

(5marks) 

 

 

𝑥 𝑓 𝑥𝑓 

1 11 11 

2 16 32 

4 9 36 

20 1 20 

30 3 90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5 

 

 

 

 

 

 

If the 

student 

calculates 

correctly 

∑ 𝑥𝑓 = 189 

∑ 𝑓 = 40 

and writes 

it directly 

in the table 

, then the 

student will 

get 4.5 

marks for 

the table. 

K
n

o
w

le
d

g
e 

  

M
ea

su
re

s 
o

f 
lo

ca
ti

o
n

 a
n
d

 s
p
re

ad
 

10 

    𝑥̅ =
∑ 𝑥𝑓

∑ 𝑓
 =    

189

40
 1+1 

    =  OMR  4.725 0.5 
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Item # 

\ 

Total 

Mark  

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

27 a) 

 

(4marks) 

𝑛 = 45 
 

- 

A
p

p
li

ca
ti

o
n
 

M
ea

su
re

s 
o

f 
lo

ca
ti

o
n

 a
n
d

 s
p
re

ad
 

14 

Lower quartile Q1 is the    
𝑛

4
 th   of 45  

 

=
45

4
= 11.25th   value 

 

 
1 

Using interpolation  

 

 

 

 

 

 

 

 

 

 

 
Q1 − 3.5

6.5 − 3.5
 =   

11.25 − 8

30 − 8
 

 

 

0.5+0.5 

+ 

0.5+0.5 

 
Q1 − 3.5

3
 =   

3.25

22
 

 

 

Q1 = 3 × (
3.25

22
) + 3.5 0.5 

Q1 = 3.943 0.5 

8 11.25 30 

3.5 Q1 6.5 
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Item # 

\ 

Total 

Mark  

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

27 b)  

 

(4marks) 

𝑛 = 6  

- 

A
p

p
li

ca
ti

o
n
 

M
ea

su
re

s 
o

f 
lo

ca
ti

o
n

 a
n
d

 s
p
re

ad
 

18 

∑ 𝑥 = 6 + 7 + 5 + 3 + 10 + 8 = 39 1 

∑ 𝑥2 = 36 + 49 + 25 + 9 + 100 + 64 = 283 1 

Variance = 𝜎2 =  
∑ 𝑥2

𝑛
− ( 

∑ 𝑥

𝑛
 )

2

  

∴ 𝜎2 =  
283

6
− ( 

39

6
 )

2

 1 

∴ 𝜎2 ≃ 4.92 0.5 

Standard deviation  = 𝜎 =  √𝜎2  

∴ 𝜎 =  √4.92  ≃ 2.22 0.5 
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"End of the Answer scheme" 

Item # 

\ 

Total 

Mark  

Answer 
Step 

Mark 
Instruction  

T
a
x

o
n

o
m

y
 

C
h

a
p

te
r 

P
a

g
e 

28 

 

(3marks) 

 

𝑥̅ =
∑ 𝑥𝑓

∑ 𝑓
 

 

 

- 

R
ea

so
n

in
g

 

M
ea

su
re

s 
o

f 
lo

ca
ti

o
n

 a
n
d

 s
p
re

ad
 

11 

 

1.7 =
𝑝 + 10 + 3

𝑝 + 6
 

 

1 

 

1.7(𝑝 + 6) = 𝑝 + 13 
 

0.5 

 

1.7𝑝 − 𝑝 = 13 − 10.2 
 

 

0.7 𝑝 = 2.8 0.5 

𝑝 =
2.8

0.7
 = 4 1 
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Marking Guide  
 
 

Part One: (Multiple choice): 14 × 1 = 14 marks 

 

Item 

No. 
Answer Page(s) 

Topic Cognitive 

domain 

1 5n-1 400 Sequence Knowledge 

2 13604.89 408 Sequence Application 

3 685 413 Sequence Application 

4 5 415 Sequence Reasoning 

5 10.80 425 
Financial Mathematics  

Knowledge 

6 $5484.38 444 Financial Mathematics  Knowledge 

7 4 429 
Financial Mathematics 

Application 

8 $5000      426 
Financial Mathematics 

Application 

9 10.6% 445 
Financial Mathematics 

Reasoning 

10 
1

6
 465 

Probability Knowledge 

11 0.8 485 
Probability 

Application 

12 1

8
 477 

Probability 
Application 

13 0.14 485 
Probability 

Application 

14 31

32
 471 

Probability 
Reasoning 
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Part two: Extended Response:  

 

Q. 

No. 
Answer Mark 

Topic 
Page 

Cognitive 

domain 

15 

 

𝑢1 = 20 − (−3)1 

= 20 + 3 

= 23 

 

𝑢2 = 20 − (−3)2 

= 20 − 9 

= 11 

 

5 marks 

1 

1 

0.5 
 

1 

1 

0.5 

 

S
eq

u
en

ce
 

401 

K
n
o
w

le
d
g

e 

16 

 

 

 

u1=3000   

r=1+0.05=1.05    

n=2006-1998=8    

un+1=u1×rn 

u9=3000×(1.05)8 

      = 4432.4≈4433 koalas   

5 marks 

 

 

 

1 

1 
 

1+1 

1 
 

 

 
 

S
eq

u
en

ce
 

420 

A
p
p
li

ca
ti

o
n

 
17 

 
The sum of the first n odd numbers is 

an arithmetic series with u1=1 and d=2 

   

𝑆𝑛 =
𝑛

2
(2𝑢1 + (𝑛 − 1)𝑑) 

𝑆𝑛 =
𝑛

2
(2 + 2(𝑛 − 1)) =

𝑛

2
(2 + 2𝑛 − 2)  

      

𝑆𝑛 =
𝑛

2
× 2𝑛 = 𝑛2    

3 marks 

 

1 

 

 

1 

 

1 

S
eq

u
en

ce
 

414 
R

ea
so

n
in

g
 

18 

 

(a)The interest rate per compound 

period (r) is 6% 

(b) The number of periods (n) is 1×5=5 

(c) 𝑥= 10099.82  

(d) The final balance (𝐴)= 

&10099.82+$605.99=$10705.81 

6 marks 
1 

 

 
 

1+1 

 

1 

 

1+1 F
in

an
ci

al
 M

at
h
em

at
ic

s 

431 

K
n
o
w

le
d
g

e 
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Q. 

No. 
Answer Mark 

Topic 
Page 

Cognitive 

domain 

19 

 

 

 

a) From the table, the monthly 

repayments on each $1000 for 3 years 

(36 months) at 10.0%p.a.= $32.2672 ×
18 = $580.8096 per month 

 

 

b) Total repayments= $$580.8096 × 36    
                                  = $20909.1456 
 

c) Interest = $20909.1456 − $18000  
               = $2909.1456 

 

 

6 marks 

  

 

 

 

1 
1 
 

 

 

1 

1 

 
1 

1 

F
in

an
ci

al
 M

at
h
em

at
ic

s 

446 

A
p
p
li

ca
ti

o
n

 

20 

 

 

 

100 𝑒𝑢𝑟𝑜 → 150 Australian dollars 

1 𝑒𝑢𝑟𝑜 →?  Australian dollars 

1 𝑒𝑢𝑟𝑜 =
150

100
= 1.50Australian dollars 

 

500 euro is equivalent to 750 

Australian dollars 

 

So the person cannot afford to buy the 

item. 

6 marks 

 

 

1 

 
1+1 

 

1 

 

1 

 

 

 

1 

F
in

an
ci

al
 M

at
h
em

at
ic

s 

424 

A
p
p
li

ca
ti

o
n
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Q. 

No. 
Answer Mark 

Topic 
Page 

Cognitive 

domain 

21 

 

 

𝑖 =
0.068

12
= 0.0057 

𝑟 = (1 + 0.0057)12 − 1 

𝑟 = 0.0706 …. 
 

i.e.. effective rate 7.06%p.a 

 

𝑖 =
0.069

4
= 0.01725 

𝑟 = (1 + 0.01725)4 − 1 

𝑟 = 0.0708 … …. 
 

i.e.. effective rate 7.08%p.a. 

 

Thus, the better rate for an investment 

is 6.9% p.a. compound quarterly. 

4 marks 

 

0.5 

0.5 

0.5 

 

 

 

0.5 

0.5 

0.5 

 

 

 

 

 

1 

F
in

an
ci

al
 M

at
h
em

at
ic

s 

441 

R
ea

so
n

in
g

  
 

22 

 

 

a) 
4

36
=

1

9
 

b) 
2

36
=

1

18
 

2 Marks 

 
1 

 

1 

 P
ro

b
ab

il
it

y
 

4
6
8
 

K
n
o
w

le
d
g

e 

23 

 

 

 

Sample space={HH,TH,HT,TT} 

4 Marks 

 

1+1+1+1 

P
ro

b
ab

il
it

y
 

4
6
2
 

K
n
o
w

le
d
g

e 
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Q. 

No. 
Answer Mark 

Topic 
Page 

Cognitive 

domain 

24 

 

a)  

 

b) P(WW) =
4

10
×

3

9
 

=
12

90
=

2

15
 

 

 

7 marks 

 

 

 

 

 

 

 

3 marks (0.5 

for each 

branch) 
 

 

 

 

1+1+1 

 

1 

 

 

 
P

ro
b
ab

il
it

y
 

478 

A
p
p
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ca
ti

o
n
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Q. 

No. 
Answer Mark 

Topic 
Page 

Cognitive 

domain 

25 

T: represents students who like tea 

C: represents students who like coffee 

P(T) =
60

100
=

3

5
 , P(C) =

50

100
=

1

2
 

P(T ∪  C) =
80

100
=

4

5
  

P(T ∩  C) =
60

100
+

50

100
−

80

100
 

 

P(T ∩  C) =
30

100
=

3

10
 

 

P(T|C) =
  

3
10

  

1
2

 

P(T|C) =
3

5
 

4 marks 

 

 

 

 

 

 

 

 

0.5+0.5+0.5 

 

 

 

 

0.5 

 

 

 

 

0.5+0.5 

 

 

1 

P
ro

b
ab

il
it

y
 

486 

A
p
p
li

ca
ti

o
n

 
26 

 

 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
 0.6 = (0.2 + 0.3) + (0.3 + 𝑎) − 0.3 

0.6 = 0.5 + 𝑎 

𝑎 = 0.1 

4 marks 

 

 
0.5+0.5+0.5+0.5 

1 

1  

P
ro

b
ab

il
it

y
 

484 
R

ea
so

n
in

g
 

 

  

(End of the Marking Guide) 


