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 ONLY IN PAPER 2

 10 MARKS
 INVOLVE ONE QUESTION

 LESS FORMULAE TO 
MEMORIZED
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REMINDER!!
1. Always use at least 4 s.f(more is better)

2. Use the value that you already write.  
Never use value that differ from you write. 

3. Keep calm when look at questions

4. Write your working with neatly & clearly



What happen when we DO NOT have a right angle 
triangle?
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FOR RIGHT ANGLE TRIANGLES IN TRIGONOMETRY



SINE RULE
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LET’S INVESTIGATE TOGETHER

This relationship is known as
the SINE RULE.

For any acute-angled triangle
and obtuse-angled triangle, the
ratio of length of sides with the
sine of the opposite angles are
the same.

https://www.geogebra.org/m/k4mjyyzm

https://www.geogebra.org/m/k4mjyyzm
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Angles always with 
capital letters & sides 
always with small letters

SINE RULE

CONDITION
1. GIVEN 2 SIDES & 1 

NON-INCLUDED ANGLE
2. GIVEN 2 ANGLES & 1 SIDE

a b

B

a

B A
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SINE RULE

EXAMPLE 1

SOLUTION

Step 2 fill the values you know and
the unknown angle

Step 3 solve the resulting equation

sin𝑚𝑚°
8 =

sin 75°
10

Step 1 write the formulaesin𝐴𝐴
𝑎𝑎 =

sin𝐵𝐵
𝑏𝑏

sin𝑚𝑚° =
8(sin 75°)

10
sin𝑚𝑚° = 0.7727

𝑚𝑚° = 50.60°

Find the value of 𝑚𝑚𝑜𝑜

K1

N1

Use 𝑠𝑠𝑠𝑠𝑠𝑠−1(0.7727)
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SINE RULE

EXAMPLE 2

SOLUTION

Find the length of 𝑥𝑥.

𝑥𝑥
sin 80° =

7
sin 60°

𝑥𝑥 =
7(sin 80°)

sin 60°

𝑥𝑥 = 7.960 cm

K1

N1

Step 1 write the formulae

Step 2 fill the values you know and
the unknown side

Step 3 solve the resulting equation

𝑎𝑎
sin𝐴𝐴 =

𝑏𝑏
sin𝐵𝐵
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AMBIGUOUS

EXAMPLE 3

SOLUTION

In ∆𝑨𝑨𝑨𝑨𝑨𝑨,𝒂𝒂 = 𝟏𝟏𝟏𝟏 cm, 𝒃𝒃 = 𝟏𝟏𝟏𝟏
cm and ∠𝑨𝑨 = 𝟑𝟑𝟑𝟑𝟑 . Given that 
∠𝑨𝑨𝑨𝑨𝑨𝑨 is an obtuse. 
Calculate the angle ∠𝑨𝑨𝑨𝑨𝑨𝑨 .

sin∠𝑨𝑨𝑨𝑨𝑨𝑨
16 =

sin 30°
10

sin∠𝑨𝑨𝑨𝑨𝑨𝑨
𝑏𝑏 =

sin𝐴𝐴
𝑎𝑎

sin∠𝑨𝑨𝑨𝑨𝑨𝑨 =
16(sin 30°)

10
sin∠𝑨𝑨𝑨𝑨𝑨𝑨 = 0.8

∠𝑨𝑨𝑨𝑨𝑨𝑨 = 53.13°

A B

C

30°

10 cm
16 cm

Is ∠𝑨𝑨𝑨𝑨𝑨𝑨 an 
obtuse 
angle? 

The question is wrong!!!!!
True or False?

Chill…..lets
investigate

∠𝑨𝑨𝑨𝑨𝑨𝑨 = sin−1(0.8)
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Condition: Given 2 sides + 1 non-included angle

Case 1
NO TRIANGLE 

EXIST

Case 2
ONE TRIANGLE 

EXIST

Case 3
TWO TRIANGLES 

EXIST

https://www.geogebra.org/m/CvtkyRM5


Why this special case occurs? 
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1. GIVEN 2 SIDES & 1 
NON-INCLUDED 
ANGLE

2. a < b and a>h

Because the sine function being
POSITIVE in Quadrant I &
Quadrant II When ambiguous occurs?  

A B

C

b a

Case 3 TWO TRIANGLE 
EXIST

This special case we called as

AMBIGUOUS
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AMBIGUOUS

EXAMPLE 3

SOLUTION

In ∆𝑨𝑨𝑨𝑨𝑨𝑨,𝒂𝒂 = 𝟏𝟏𝟏𝟏 cm, 𝒃𝒃 = 𝟏𝟏𝟏𝟏
cm and ∠𝑨𝑨 = 𝟑𝟑𝟑𝟑𝟑 . Given that 
∠𝑨𝑨𝑨𝑨𝑨𝑨 is an obtuse. 
Calculate the angle ∠𝑨𝑨𝑨𝑨𝑨𝑨 .

sin∠𝑨𝑨𝑨𝑨𝑨𝑨
16 =

sin 30°
10

sin∠𝑨𝑨𝑨𝑨𝑨𝑨
𝑏𝑏 =

sin𝐴𝐴
𝑎𝑎

sin∠𝑨𝑨𝑨𝑨𝑨𝑨 =
16(sin 30°)

10
sin∠𝑨𝑨𝑨𝑨𝑨𝑨 = 0.8

𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚 = 53.13°

A B

C

30°

10 cm
16 cm

BC < AC

POSITIVE sine in 
Quadrant I & Quadrant II

∠𝑨𝑨𝑨𝑨𝑨𝑨 = 180° − 53.13°

∠𝑨𝑨𝑨𝑨𝑨𝑨 = 126.87°

The other 
∠𝑨𝑨𝑨𝑨𝑨𝑨 in 

Quadrant 1 is 
acute

B’

∠𝑨𝑨𝑨𝑨𝑨𝑨 = sin−1(0.8)



COSINE RULE
14



By using the Pythagoras Theorem in the
triangle ACD,

Consider the triangle ABC in the diagram
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COSINE RULE

CONDITION

1.GIVEN ALL 3 SIDES
2.GIVEN 2 SIDES & 1 

INCLUDED ANGLE

Cosine Rule – GeoGebra

b

A
c

𝐜𝐜𝐜𝐜𝐜𝐜𝑨𝑨 =
𝒃𝒃𝟐𝟐 + 𝒄𝒄𝟐𝟐 − 𝒂𝒂𝟐𝟐

𝟐𝟐𝟐𝟐𝟐𝟐
𝒂𝒂 = 𝒃𝒃𝟐𝟐 + 𝒄𝒄𝟐𝟐 − 𝟐𝟐𝟐𝟐𝟐𝟐 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄

Included angle

b a

c

https://www.geogebra.org/m/kf9YNeB9
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COSINE RULE

EXAMPLE 4

SOLUTION

Find the value of 𝒙𝒙.

𝑎𝑎 = 𝑏𝑏2 + 𝑐𝑐2 − 2𝑏𝑏𝑏𝑏 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑥𝑥 = 282 + 222 − 2(28)(22) cos 97°

𝑥𝑥 = 37.66 cm

K1

N1

GIVEN 2 SIDES + 
1 INCLUDED 
ANGLE

Included angle
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COSINE RULE

EXAMPLE 5

SOLUTION

Find the value of 𝜽𝜽.

cos𝐴𝐴 =
𝑏𝑏2 + 𝑐𝑐2 − 𝑎𝑎2

2𝑏𝑏𝑏𝑏

cos 𝜃𝜃 =
82 + 92 − 102

2(8)(9)
cos 𝜃𝜃 = 0.3125

𝜃𝜃 = cos−1(0.3125)

𝜃𝜃 = 71.79°

Step 2 fill the values you know and
the unknown angle

Step 3 solve the resulting equation

Step 1 write the formulae

K1

N1

To find the angle, 
put at LHS

GIVEN ALL
3 SIDES



AREA OF TRIANGLE
19
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AREA OF A TRIANGLE 

Can you find the area of a
triangle without knowing
the length of the base and
the height?

Therefore,

Use when given 
2 sides and 1 

included angle

b

A
c

Included angle

Area = 𝟏𝟏
𝟐𝟐

× 𝒄𝒄 × 𝒂𝒂𝐬𝐬𝐬𝐬𝐬𝐬𝑩𝑩

Area = 𝟏𝟏
𝟐𝟐

× 𝒄𝒄 × 𝒃𝒃 𝐬𝐬𝐬𝐬𝐬𝐬𝑨𝑨
OR
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AREA OF 
TRIANGLE

EXAMPLE 6

SOLUTION

Calculate the area of ∆𝑿𝑿𝑿𝑿𝑿𝑿.

= 𝟑𝟑𝟑𝟑.𝟐𝟐𝟐𝟐 𝐜𝐜𝐜𝐜𝟐𝟐

K1

N1

Step 1 write the formulae

Step 2 fill the values you know

Step 3 solve the resulting 
equation

Area = 1
2
𝑎𝑎𝑎𝑎 sin𝐶𝐶

Area = 1
2

(𝟖𝟖)(𝟏𝟏𝟏𝟏) 𝐬𝐬𝐬𝐬𝐬𝐬 𝟕𝟕𝟕𝟕°

Check if your 
given angle is 
an included 

angle
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AREA OF 
TRIANGLE

EXAMPLE 7 Calculate the area of ∆𝑨𝑨𝑨𝑨𝑨𝑨.

𝑩𝑩𝑩𝑩
𝐬𝐬𝐬𝐬𝐬𝐬𝟓𝟓𝟓𝟓𝟓 =

𝟖𝟖.𝟒𝟒
𝐬𝐬𝐬𝐬𝐬𝐬𝟔𝟔𝟔𝟔°

𝑩𝑩𝑩𝑩 =
𝟖𝟖.𝟒𝟒(𝐬𝐬𝐬𝐬𝐬𝐬𝟓𝟓𝟓𝟓𝟓)
𝐬𝐬𝐬𝐬𝐬𝐬𝟔𝟔𝟔𝟔𝟔

𝑩𝑩𝑩𝑩 = 𝟔𝟔.𝟗𝟗𝟗𝟗𝟗𝟗 cm

𝑩𝑩𝑩𝑩
𝒔𝒔𝒔𝒔𝒔𝒔𝑪𝑪 =

𝑩𝑩𝑩𝑩
𝒔𝒔𝒔𝒔𝒔𝒔𝑫𝑫

Step 1: Find length BD Step 2: Find ∠𝑩𝑩𝑩𝑩𝑩𝑩

𝐜𝐜𝐜𝐜𝐜𝐜∠𝑩𝑩𝑩𝑩𝑩𝑩 =
𝒃𝒃𝟐𝟐 + 𝒄𝒄𝟐𝟐 − 𝒂𝒂𝟐𝟐

𝟐𝟐𝟐𝟐𝟐𝟐

𝐜𝐜𝐜𝐜𝐜𝐜 ∠𝑩𝑩𝑩𝑩𝑩𝑩 =
𝟓𝟓𝟐𝟐 + 𝟔𝟔.𝟓𝟓𝟐𝟐 − 𝟔𝟔.𝟗𝟗𝟗𝟗𝟗𝟗𝟐𝟐

𝟐𝟐(𝟓𝟓)(𝟔𝟔.𝟓𝟓)

𝐜𝐜𝐜𝐜𝐜𝐜 ∠𝑩𝑩𝑩𝑩𝑩𝑩 = 𝟎𝟎.𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐

∠𝑩𝑩𝑩𝑩𝑩𝑩 = 𝟕𝟕𝟕𝟕.𝟗𝟗𝟗𝟗° = 𝟏𝟏𝟏𝟏.𝟓𝟓𝟓𝟓 𝒄𝒄𝒄𝒄𝟐𝟐

Area = 𝟏𝟏
𝟐𝟐
𝒂𝒂𝒂𝒂 𝐬𝐬𝐬𝐬𝐬𝐬𝑪𝑪

=
𝟏𝟏
𝟐𝟐 (𝟓𝟓)(𝟔𝟔.𝟓𝟓) 𝐬𝐬𝐬𝐬𝐬𝐬𝟕𝟕𝟕𝟕.𝟗𝟗𝟗𝟗°

=
𝟏𝟏
𝟐𝟐 (𝑨𝑨𝑨𝑨)(𝑨𝑨𝑨𝑨) 𝐬𝐬𝐬𝐬𝐬𝐬∠𝑩𝑩𝑩𝑩𝑩𝑩

Step 3: Area of ∆𝑨𝑨𝑨𝑨𝑨𝑨

Use area 
formulaeUse cosine rule

Use sine rule
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WHAT IS HERON’S FORMULAE
 TO DETERMINE THE AREA OF TRIANGLE WHEN 

GIVEN THE LENGTHS OF SIDES???

First, find semi-perimeter, 𝒔𝒔:

𝒔𝒔 =
𝒂𝒂 + 𝒃𝒃 + 𝒄𝒄

𝟐𝟐

Therefore

Area ∆𝑨𝑨𝑨𝑨𝑨𝑨 = 𝒔𝒔(𝒔𝒔 − 𝒂𝒂)(𝒔𝒔 − 𝒃𝒃)(𝒔𝒔 − 𝒄𝒄)
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HERON’S 
FORMULAE

EXAMPLE 8
Find the area of the ∆𝑨𝑨𝑨𝑨𝑨𝑨.

Step 1: Find semi-perimeter

𝒔𝒔 =
𝟖𝟖 + 𝟗𝟗 + 𝟏𝟏𝟏𝟏

𝟐𝟐
𝒔𝒔 = 𝟏𝟏𝟏𝟏.𝟓𝟓 cm

Step 2: Find area of triangle

Area = 𝒔𝒔(𝒔𝒔 − 𝒂𝒂)(𝒔𝒔 − 𝒃𝒃)(𝒔𝒔 − 𝒄𝒄)

Area = 𝟏𝟏𝟏𝟏.𝟓𝟓(𝟏𝟏𝟏𝟏.𝟓𝟓 − 𝟖𝟖)(𝟏𝟏𝟏𝟏.𝟓𝟓 − 𝟗𝟗)(𝟏𝟏𝟏𝟏.𝟓𝟓 − 𝟏𝟏𝟏𝟏)

Area = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏.𝟒𝟒𝟒𝟒
Area = 𝟑𝟑𝟑𝟑.𝟐𝟐𝟐𝟐 𝐜𝐜𝐜𝐜𝟐𝟐

Find area using Heron’s Formulae Find area using 𝟏𝟏
𝟐𝟐
𝒂𝒂𝒂𝒂 𝐬𝐬𝐬𝐬𝐬𝐬 𝑪𝑪

A

CB

𝐜𝐜𝐜𝐜𝐜𝐜∠𝑩𝑩𝑩𝑩𝑩𝑩 =
𝟖𝟖𝟐𝟐 + 𝟗𝟗𝟐𝟐 − 𝟏𝟏𝟏𝟏𝟐𝟐

𝟐𝟐(𝟖𝟖)(𝟗𝟗)
𝐜𝐜𝐜𝐜𝐜𝐜∠𝑩𝑩𝑩𝑩𝑩𝑩 = 𝟎𝟎.𝟑𝟑𝟑𝟑𝟑𝟑𝟑𝟑

∠𝑩𝑩𝑩𝑩𝑩𝑩 = 𝟕𝟕𝟕𝟕.𝟕𝟕𝟕𝟕°

Area = 𝟏𝟏
𝟐𝟐
𝟖𝟖 𝟗𝟗 𝐬𝐬𝐬𝐬𝐬𝐬 𝟕𝟕𝟕𝟕.𝟕𝟕𝟕𝟕°

Area = 𝟑𝟑𝟑𝟑.𝟐𝟐𝟐𝟐 𝐜𝐜𝐜𝐜𝟐𝟐

Step 2: Find area of triangle

Step 1: Find any angle, ex: ∠𝑩𝑩𝑩𝑩𝑩𝑩
𝒔𝒔 =

𝒂𝒂 + 𝒃𝒃 + 𝒄𝒄
𝟐𝟐



APPLICATION OF 
SINE RULE, COSINE RULE

&
AREA OF A TRIANGLE25
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APPLICATION

EXAMPLE 9

SPMRSM 2019
QUESTION 12

Diagram 8 shows a triangle 𝑷𝑷𝑷𝑷𝑷𝑷

It is given that 𝑷𝑷𝑷𝑷𝑷𝑷 and 𝑷𝑷𝑷𝑷𝑷𝑷 are straight lines and ∠𝑷𝑷𝑷𝑷𝑷𝑷 is an obtuse angle. 
(a) Find

(i)  the length, in cm, of 𝑹𝑹𝑹𝑹,
(ii) ∠𝑸𝑸𝑸𝑸𝑸𝑸 , [6 marks]       

(b) If the area of triangle 𝑹𝑹𝑹𝑹𝑹𝑹 is 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟐𝟐, calculate the length, in cm, of 𝑺𝑺𝑺𝑺.  
[3 marks]

(c) Point 𝑸𝑸𝑸 lies on 𝑹𝑹𝑹𝑹 such that 𝑻𝑻𝑸𝑸′ = 𝑻𝑻𝑻𝑻. Sketch the triangle 𝑷𝑷𝑷𝑷𝑷𝑷𝑷.
[1 mark]

PS T

R

Q

9 cm
40°



27

SOLUTION 9a

sin∠𝑃𝑃𝑃𝑃𝑃𝑃
9 =

sin 40°
6.7

Find ∠𝑷𝑷𝑷𝑷𝑷𝑷 using sine rule

sin∠𝑃𝑃𝑃𝑃𝑃𝑃 =
9(sin 40°)

6.7
sin∠𝑃𝑃𝑃𝑃𝑃𝑃 = 0.8634

∠𝑃𝑃𝑃𝑃𝑃𝑃 = sin−1 (0.8634)

∠𝑃𝑃𝑃𝑃𝑃𝑃 = 120.3°

K1

N1

Find length 𝑹𝑹𝑹𝑹 using cosine rule

∠𝑅𝑅𝑄𝑄𝑄𝑄 = 180° − 120.3°

∠𝑅𝑅𝑄𝑄𝑄𝑄 = 59.70°

𝑎𝑎 = 𝑏𝑏2 + 𝑐𝑐2 − 2𝑏𝑏𝑏𝑏 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑅𝑅𝑅𝑅 = 122 + 6.72 − 2(12)(6.7) cos 59.70°

𝑅𝑅𝑅𝑅 = 10.38 cm

K1

N1

It is given that 𝑷𝑷𝑷𝑷𝑷𝑷 and 𝑷𝑷𝑷𝑷𝑷𝑷 are straight lines and ∠𝑷𝑷𝑷𝑷𝑷𝑷 is an obtuse 
angle. 
(a) Find

(i)  the length, in cm, of 𝑹𝑹𝑹𝑹, [4 marks]

Take QII 
since ∠𝑷𝑷𝑷𝑷𝑷𝑷
is an obtuse 

angle

PS T

R

Q

9 cm
𝟒𝟒𝟒𝟒°

𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚 = 59.70°
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SOLUTION 9a
It is given that 𝑷𝑷𝑷𝑷𝑷𝑷 and 𝑷𝑷𝑷𝑷𝑷𝑷 are straight lines and ∠𝑷𝑷𝑷𝑷𝑷𝑷 is an obtuse 
angle. 
(a) Find

(ii) ∠𝑸𝑸𝑸𝑸𝑸𝑸 , [2 marks]

Find ∠𝑸𝑸𝑸𝑸𝑸𝑸 using sine rule
sin∠𝑄𝑄𝑄𝑄𝑄𝑄

12 =
sin 59.71°

10.38

sin∠𝑄𝑄𝑄𝑄𝑄𝑄 =
12(sin 59.71°)

10.38

sin∠𝑄𝑄𝑄𝑄𝑄𝑄 = 0.9982

∠𝑄𝑄𝑄𝑄𝑄𝑄 = sin−1 (0.9982)

∠𝑄𝑄𝑄𝑄𝑄𝑄 = 86.56°

K1

N1

PS T

R

Q

9 cm
𝟒𝟒𝟒𝟒°

59.71°10.38 cm



SOLUTION 9b & c

𝑺𝑺𝑺𝑺 =
𝟐𝟐(𝟒𝟒𝟒𝟒)

𝟏𝟏𝟏𝟏.𝟑𝟑𝟑𝟑(𝒔𝒔𝒔𝒔𝒔𝒔 𝟕𝟕𝟕𝟕.𝟔𝟔𝟔𝟔° )

Area = 𝟏𝟏
𝟐𝟐
𝒂𝒂𝒂𝒂 𝐬𝐬𝐬𝐬𝐬𝐬𝑪𝑪

𝟒𝟒𝟒𝟒 =
𝟏𝟏
𝟐𝟐

(𝟏𝟏𝟏𝟏.𝟑𝟑𝟑𝟑)(𝑺𝑺𝑺𝑺) 𝐬𝐬𝐬𝐬𝐬𝐬𝟕𝟕𝟕𝟕.𝟔𝟔𝟔𝟔°

=
𝟏𝟏
𝟐𝟐

(𝑹𝑹𝑹𝑹)(𝑺𝑺𝑺𝑺) 𝐬𝐬𝐬𝐬𝐬𝐬∠𝑹𝑹𝑹𝑹𝑹𝑹

Find length 𝑺𝑺𝑺𝑺 using formulae

∠𝑹𝑹𝑹𝑹𝑹𝑹 = 𝟓𝟓𝟓𝟓.𝟕𝟕𝟕𝟕°
∠𝑸𝑸𝑸𝑸𝑸𝑸 = 𝟖𝟖𝟖𝟖.𝟔𝟔𝟔𝟔°

∠𝑸𝑸𝑸𝑸𝑸𝑸 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝟏𝟏𝟏𝟏𝟏𝟏.𝟐𝟐𝟐𝟐 ° − 𝟒𝟒𝟒𝟒°

= 𝟏𝟏𝟏𝟏.𝟕𝟕𝟕𝟕°
∠𝑹𝑹𝑹𝑹𝑹𝑹 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝟖𝟖𝟖𝟖.𝟔𝟔𝟔𝟔𝟔 − 𝟏𝟏𝟏𝟏.𝟕𝟕𝟕𝟕°

= 𝟕𝟕𝟕𝟕.𝟔𝟔𝟔𝟔° = 𝟗𝟗.𝟎𝟎𝟎𝟎𝟎𝟎 cm

P Q

T

R

Obtuse 
angle

Ambiguous case exist 
since 𝑻𝑻𝑻𝑻 < 𝑻𝑻𝑻𝑻

T

P Q’P1

K1

N1
N1

(b) If the area of triangle 𝑹𝑹𝑹𝑹𝑹𝑹 is 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟐𝟐, calculate the length,                 
in cm, of 𝑺𝑺𝑺𝑺.     [3 marks]

(c) Point 𝑸𝑸𝑸 lies on 𝑹𝑹𝑹𝑹 such that 𝑻𝑻𝑸𝑸′ = 𝑻𝑻𝑻𝑻. Sketch the triangle 𝑷𝑷𝑷𝑷𝑷𝑷𝑷.
[1 mark]

PS T

R

Q

9 cm
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APPLICATION

EXAMPLE 10

TRIAL SBP 2020
QUESTION 13

Diagram 7(a) shows an isosceles triangle 𝑃𝑃𝑃𝑃𝑃𝑃
such that 𝑃𝑃𝑃𝑃 = 𝑄𝑄𝑄𝑄 = 10 cm and ∠𝑃𝑃𝑃𝑃𝑃𝑃 is an 
obtuse angle.

P

Q

R

It is given that the area of triangle 𝑃𝑃𝑃𝑃𝑃𝑃 is 49 cm2.
(a) Find

(i) ∠𝑃𝑃𝑃𝑃𝑃𝑃,
(ii) the length, in cm, of 𝑃𝑃𝑃𝑃,

Triangle 𝑃𝑃𝑃𝑃𝑃𝑃 in Diagram 7(a) is the base of 
a pyramid as shown in Diagram 7(b). 𝑉𝑉 is the 
vertex of the pyramid.

P

Q

R

V

18 cm
21 cm

(b)  Find
(i) ∠𝑃𝑃𝑃𝑃𝑃𝑃,
(ii) the area, incm2, of ∆𝑃𝑃𝑃𝑃𝑃𝑃,
(iii) the shortest distance, in cm,

from point 𝑉𝑉 to  𝑃𝑃𝑅𝑅.
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SOLUTION 10

i) Find ∠𝑷𝑷𝑷𝑷𝑷𝑷 using area formulae

sin∠𝑃𝑃𝑃𝑃𝑃𝑃 =
2(49)

10(10)

49 =
1
2 (10)(10) sin∠𝑃𝑃𝑃𝑃𝑃𝑃

sin∠𝑃𝑃𝑃𝑃𝑃𝑃 = 0.98

Area = 1
2
𝑎𝑎𝑎𝑎 sin𝐶𝐶

∠𝑃𝑃𝑃𝑃𝑃𝑃 = 101.48°

𝑃𝑃𝑃𝑃 = (𝑃𝑃𝑃𝑃)2+(𝑄𝑄𝑄𝑄)2−2 𝑃𝑃𝑃𝑃 𝑄𝑄𝑄𝑄 cos∠𝑃𝑃𝑃𝑃𝑃𝑃

𝑃𝑃𝑃𝑃 = 15.49 cm

ii) Find length 𝑷𝑷𝑷𝑷 using cosine rule

𝑃𝑃𝑃𝑃 = (10)2+(10)2−2 10 10 cos∠101.48°

K1

N1

K1
N1

Take QII since 
∠𝑷𝑷𝑷𝑷𝑷𝑷 is an 

obtuse angle
P

Q

R

10 cm

10 cm Included angle

∠𝑃𝑃𝑃𝑃𝑃𝑃 = sin−1 (0.98)

Reference angle = 78.52°
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SOLUTION 10

N1

b i) Find ∠𝑷𝑷𝑷𝑷𝑷𝑷 using cosine rule

cos ∠𝑃𝑃𝑃𝑃𝑃𝑃 =
182 + 212 − 15.492

2(18)(21)

cos ∠𝑃𝑃𝑃𝑃𝑃𝑃 = 0.6945

∠𝑃𝑃𝑃𝑃𝑃𝑃 = cos−1 (0.6945)

∠𝑃𝑃𝑃𝑃𝑃𝑃 = 46.01°

K1

Area = 1
2

(18)(21) sin 46.01°

= 135.98 cm2

Area = 1
2
𝑎𝑎𝑎𝑎 sin𝐶𝐶

ii) Find area ∆𝑷𝑷𝑷𝑷𝑷𝑷

𝑃𝑃 𝑅𝑅

𝑉𝑉

18 cm 21 cm

15.49 cm

iii) Find shortest distance from 𝑽𝑽 to 𝑷𝑷𝑹𝑹

135.98 = 1
2

(15.49)(ℎ)

ℎ = 17.56 cm

K1

N1

N1

K1

𝑃𝑃 𝑅𝑅

𝑉𝑉

18 cm 21 cm

15.49 cm
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APPLICATION

EXAMPLE 11

TRIAL PUTRAJAYA 2020
QUESTION 14

Diagram 8 shows an quadrilateral 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 with
𝐸𝐸𝐸𝐸 = 6.7 cm, 𝐸𝐸𝐻𝐻 = 3.4 cm, 𝐺𝐺𝐻𝐻 = 6.4 cm,
𝐹𝐹𝐹𝐹 = 4.1 cm, ∠𝐹𝐹𝐹𝐹𝐹𝐹 = 30.3° and ∠𝐸𝐸𝐸𝐸𝐸𝐸 is
an acute angle.

H

E

F

G

6.4 cm

6.7 cm
3.4 cm

4.1 cm
30.3°

(a) Calculate
(i) ∠𝐸𝐸𝐸𝐸𝐸𝐸,
(ii) ∠𝐸𝐸𝐸𝐸𝐸𝐸,
(iii) the area of quadrilateral 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸.

[7 marks]
(b) A triangle𝐸𝐸′𝐹𝐹′𝐺𝐺′with themeasurementsof

𝐸𝐸′𝐺𝐺′ = 6.7 cm,𝐹𝐹′𝐺𝐺′ = 4.1 cm and
∠𝐹𝐹′𝐸𝐸′𝐺𝐺′ = 30.3° hasadifferent shapeif
compared to triangle𝐸𝐸𝐸𝐸𝐸𝐸.
(i) Sketch thetriangle𝐸𝐸′𝐹𝐹′𝐺𝐺′ ,
(ii) Calculatetheangle∠𝐸𝐸′𝐹𝐹′𝐺𝐺′. [3marks]
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SOLUTION 11a

a i) Find ∠𝑬𝑬𝑬𝑬𝑬𝑬 using sine rule
sin∠𝐸𝐸𝐸𝐸𝐸𝐸

𝐸𝐸𝐸𝐸
=

sin∠𝐺𝐺𝐺𝐺𝐺𝐺
𝐹𝐹𝐹𝐹

sin∠𝐸𝐸𝐸𝐸𝐸𝐸 = 0.8245

∠𝐸𝐸𝐸𝐸𝐸𝐸 = 55.53°

sin∠𝐸𝐸𝐸𝐸𝐸𝐸
6.7

=
sin 30.3°

4.1

a ii) Find ∠𝑬𝑬𝑬𝑬𝑬𝑬 using cosine rule

cos ∠𝐸𝐸𝐸𝐸𝐸𝐸 =
𝟑𝟑.𝟒𝟒𝟐𝟐 + 𝟔𝟔.𝟒𝟒𝟐𝟐 − 𝟔𝟔.𝟕𝟕𝟐𝟐

2(𝟑𝟑.𝟒𝟒)(𝟔𝟔.𝟒𝟒)

cos∠𝐸𝐸𝐸𝐸𝐸𝐸 = 0.1753

∠𝐸𝐸𝐸𝐸𝐸𝐸 = cos−1 (0.1753)

∠𝐸𝐸𝐸𝐸𝐸𝐸 = 79.91° N1

cos ∠𝐸𝐸𝐸𝐸𝐸𝐸 =
𝑬𝑬𝑬𝑬𝟐𝟐 + 𝑯𝑯𝑯𝑯𝟐𝟐 − 𝑬𝑬𝑬𝑬𝟐𝟐

2(𝑬𝑬𝑬𝑬)(𝑯𝑯𝑯𝑯)
K1

N1

H

E

F

G

6.4 cm

6.7 cm
3.4 cm

4.1 cm
30.3°

(a) Calculate
(i) ∠𝐸𝐸𝐸𝐸𝐸𝐸,
(ii) ∠𝐸𝐸𝐸𝐸𝐸𝐸,                                                [3 marks]

∠𝐸𝐸𝐸𝐸𝐸𝐸 = sin−1 (0.8245)

K1
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SOLUTION 11a

K1

a iii) Find area 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬
Step 1 : Find area ∆𝑬𝑬𝑬𝑬𝑬𝑬 using Heron’s 
formulae

𝑠𝑠 =
𝟑𝟑.𝟒𝟒 + 𝟔𝟔.𝟒𝟒 + 𝟔𝟔.𝟕𝟕

2

Area ∆𝑬𝑬𝑬𝑬𝑬𝑬 = 𝑠𝑠(𝑠𝑠 − 𝒂𝒂)(𝑠𝑠 − 𝒃𝒃)(𝑠𝑠 − 𝒄𝒄)

= 8.25(8.25 − 𝟑𝟑.𝟒𝟒)(8.25 − 𝟔𝟔.𝟒𝟒)(8.25 − 𝟔𝟔.𝟕𝟕)

Area ∆𝑬𝑬𝑬𝑬𝑬𝑬 = 𝟏𝟏𝟏𝟏.𝟕𝟕𝟕𝟕 𝐜𝐜𝐜𝐜𝟐𝟐

Step 2 : Find area ∆𝑬𝑬𝑬𝑬𝑬𝑬 using area 
formulae
Area ∆𝑬𝑬𝑬𝑬𝑬𝑬 = 1

2
(𝑬𝑬𝑬𝑬)(𝑮𝑮𝑮𝑮) sin∠𝐸𝐸𝐸𝐸𝐸𝐸

=
1
2 (𝟔𝟔.𝟕𝟕)(𝟒𝟒.𝟏𝟏) sin 94.17°

Area ∆𝑬𝑬𝑬𝑬𝑬𝑬 = 𝟏𝟏𝟏𝟏.𝟕𝟕𝟕𝟕 𝐜𝐜𝐜𝐜𝟐𝟐
K1

Step 3 : Find area 𝑬𝑬𝑬𝑬𝑬𝑬𝑬𝑬
Area 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 13.70 + 10.71
Area 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 𝟐𝟐𝟐𝟐.𝟒𝟒𝟒𝟒 𝐜𝐜𝐜𝐜𝟐𝟐 N1

(a) Calculate
(iii) the area of quadrilateral 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸.   [4 marks]

= 8.25 cm

H

E

F

G

6.4 cm

6.7 cm
3.4 cm

4.1 cm
𝟑𝟑𝟑𝟑.𝟑𝟑°

𝒔𝒔 =
𝒂𝒂 + 𝒃𝒃 + 𝒄𝒄

𝟐𝟐

𝟗𝟗𝟗𝟗.𝟏𝟏𝟏𝟏°

K1
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SOLUTION 11b

b i) Sketch a new triangle ii) Find angle ∠𝑬𝑬′𝑭𝑭′𝑮𝑮′

sin∠𝐸𝐸′𝐹𝐹′𝐺𝐺𝐺
𝐸𝐸𝐸𝐸

=
sin∠𝐺𝐺′𝐸𝐸′𝐹𝐹′

𝐹𝐹′𝐺𝐺𝐺

sin∠𝐸𝐸′𝐹𝐹′𝐺𝐺𝐺 = 0.8244P1

N1

𝐬𝐬𝐬𝐬𝐬𝐬∠𝑬𝑬′𝑭𝑭′𝑮𝑮𝑮
𝟔𝟔.𝟕𝟕

=
𝐬𝐬𝐬𝐬𝐬𝐬 𝟑𝟑𝟑𝟑.𝟑𝟑𝟑

𝟒𝟒.𝟏𝟏

𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚 = 𝟓𝟓𝟓𝟓.𝟓𝟓𝟓𝟓°

K1

(b) A triangle𝐸𝐸′𝐹𝐹′𝐺𝐺′with themeasurementsof 𝐸𝐸′𝐺𝐺′ = 6.7 cm,𝐹𝐹′𝐺𝐺′ = 4.1 cm and
∠𝐹𝐹′𝐸𝐸′𝐺𝐺′ = 30.3° hasadifferent shapeif compared to triangle𝐸𝐸𝐸𝐸𝐸𝐸.
(i) Sketch thetriangle𝐸𝐸′𝐹𝐹′𝐺𝐺′ ,
(ii) Calculatetheangle∠𝐸𝐸′𝐹𝐹′𝐺𝐺′. [3marks]

E

F

G

4.1 cm
30.3°

6.7 cm

𝑭𝑭𝑭𝑭 < 𝑬𝑬𝑬𝑬

If given ACUTE
triangle, will 

produce 
OBTUSE triangle

Obtuse angle

30.3°

4.1 cm

F’

G’

E’

6.7 cm

∠𝑬𝑬′𝑭𝑭′𝑮𝑮𝑮 = 𝟏𝟏𝟏𝟏𝟏𝟏° − 𝟓𝟓𝟓𝟓.𝟓𝟓𝟓𝟓°
∠𝑬𝑬′𝑭𝑭′𝑮𝑮𝑮 = 𝟏𝟏𝟏𝟏𝟏𝟏.𝟒𝟒𝟒𝟒°

∠𝑬𝑬𝑬𝑬𝑬𝑬
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APPLICATION

EXAMPLE 12

SPM 2019
QUESTION 13

Solution by scale drawing is not accepted.
Diagram 6 shows an quadrilateral 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
such that 𝐴𝐴𝐴𝐴 and 𝐵𝐵𝐵𝐵 are straight lines.

It is given that the area of ∆𝐴𝐴𝐴𝐴𝐴𝐴 = 6 cm2

and ∠𝐴𝐴𝐴𝐴𝐴𝐴 is obtuse. 

A

B

C

D

3.5 cm

4 cm

(a) Find
(i) ∠𝐴𝐴𝐴𝐴𝐴𝐴,
(ii) the length, in cm, of 𝐴𝐴𝐴𝐴,
(iii) ∠𝐵𝐵𝐵𝐵𝐵𝐵.

[7 marks]

(b) Given 𝐵𝐵𝐵𝐵 = 7.3 cm and ∠𝐵𝐵𝐵𝐵𝐵𝐵 = 90°,
calculate the area, in cm2 of∆𝐴𝐴𝐴𝐴𝐴𝐴.

[3 marks]
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SOLUTION 12a

i) Find ∠𝑨𝑨𝑨𝑨𝑨𝑨 using area formulae

sin∠𝐴𝐴𝐴𝐴𝐴𝐴 =
2(6)

4(3.5)

6 =
1
2 (4)(3.5) sin∠𝐴𝐴𝐴𝐴𝐴𝐴

sin∠𝐴𝐴𝐴𝐴𝐴𝐴 = 0.8571

Area = 1
2
𝑎𝑎𝑎𝑎 sin𝐶𝐶

∠𝐴𝐴𝐴𝐴𝐴𝐴 = 121.01°

Take Quadrant 
II because 

∠𝐴𝐴𝐴𝐴𝐴𝐴 is obtuse 

AC = (𝑨𝑨𝑨𝑨)2+(𝑩𝑩𝑩𝑩)2−2 𝑨𝑨𝑨𝑨 𝑩𝑩𝑩𝑩 cos∠𝐴𝐴𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴 = 6.532 cm

ii) Find length 𝑨𝑨𝑨𝑨 using cosine rule

𝐴𝐴𝐴𝐴 = (𝟒𝟒)2+(𝟑𝟑.𝟓𝟓)2−2 𝟒𝟒 𝟑𝟑.𝟓𝟓 cos∠121.01°

K1

N1

K1
N1

P1

A

B

C

D

3.5 cm

4 cm

(a) Find
(i) ∠𝐴𝐴𝐴𝐴𝐴𝐴,
(ii) the length, in cm, of 𝐴𝐴𝐴𝐴,

2 sides + I 
included angle

𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚𝐚 = 58.99°
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SOLUTION 12a

sin∠𝐵𝐵𝐵𝐵𝐵𝐵
𝐵𝐵𝐵𝐵

=
sin∠𝐴𝐴𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴

sin∠𝐵𝐵𝐵𝐵𝐵𝐵 = 0.4593

∠𝐵𝐵𝐵𝐵𝐵𝐵 = 27.34°

iii) Find ∠𝑩𝑩𝑩𝑩𝑩𝑩 using sine rule

sin∠𝐵𝐵𝐵𝐵𝐵𝐵
3.5 =

sin 121.01°
6.532

K1

N1
(a) Find

(iii) ∠𝐵𝐵𝐵𝐵𝐵𝐵.        [2 marks]

∠𝐵𝐵𝐵𝐵𝐵𝐵 = sin−1 (0.4593)

A

B

C

D

3.5 cm

4 cm

∠𝐴𝐴𝐴𝐴𝐴𝐴 = 121.01°
6.532 cm
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SOLUTION 12b

∠𝑩𝑩𝑩𝑩𝑩𝑩 = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏 − 𝟏𝟏𝟏𝟏𝟏𝟏.𝟎𝟎𝟎𝟎𝟎 − 𝟐𝟐𝟐𝟐.𝟑𝟑𝟑𝟑𝟑

∠𝑩𝑩𝑩𝑩𝑩𝑩 = 𝟑𝟑𝟑𝟑.𝟔𝟔𝟔𝟔𝟔
= 17.81𝑐𝑐𝑐𝑐2

Area = 1
2

(𝐴𝐴𝐴𝐴)(𝐶𝐶𝐶𝐶) sin∠𝐴𝐴𝐴𝐴𝐴𝐴

𝑪𝑪𝑪𝑪 = 𝑩𝑩𝑩𝑩𝟐𝟐 − 𝑩𝑩𝑩𝑩𝟐𝟐

𝐂𝐂𝑫𝑫 = 𝟕𝟕.𝟑𝟑𝟐𝟐 − 𝟑𝟑.𝟓𝟓𝟐𝟐

∠𝑨𝑨𝑨𝑨𝑨𝑨 = 𝟗𝟗𝟗𝟗𝟗 − 𝟑𝟑𝟑𝟑.𝟔𝟔𝟔𝟔𝟔

∠𝑨𝑨𝑨𝑨𝑨𝑨 = 𝟓𝟓𝟓𝟓.𝟑𝟑𝟑𝟑𝟑

Area = 1
2

(6.532)(6.406) sin 58.35° K1

N1

P1

(b) Given𝐵𝐵𝐵𝐵 = 7.3 cm and∠𝐵𝐵𝐵𝐵𝐵𝐵 = 90°,
calculatethearea, in cm2 of ∆𝐴𝐴𝐴𝐴𝐴𝐴.

[3marks]

A

B

C

D

3.5 cm

4 cm
7.3 cm

𝐂𝐂𝑫𝑫 = 𝟔𝟔.𝟒𝟒𝟒𝟒𝟒𝟒

Use phytagoras
theorem

2 sides + I 
included angle
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CHAPTER OVERVIEW

SINE 
RULE

AREA OF 
TRIANGLE

COSINE 
RULE
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TERIMA KASIH
JUMPA LAGI
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