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GCSE Maths — Geometry and Measures

Sine and Cosine Rules and Area of a Triangle
(Higher Only)

Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions
relating to the sine and cosine rules and area of a triangle. Each section
contains a worked example, a question with hints and then questions for you
to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

The triangle ABC is shown below.
Calculate the size of angle C.

AB=1.2

Step 1: Identify which rule needs to be used.
Since we know two side lengths and one of their opposite angles, we use the sine rule.

sinA sinB sinC

a b c

Step 2: Work out which form of the chosen rule to use.

As we are looking to work out the angle, sin C needs to be the numerator. We will use this
form of the sine rule:

sinB sinC

b c

Step 3: Substitute in the values we already know, rearrange the equation to make the unknown
term the subject, and calculate the unknown term.

sin 33 _ sinC

1.4 1.2

'C—Sin33x12
sinC = 12 .

sinC = 0.46683 ...

sin~10.46683 ... = 27.8268 ...° = 27.83°
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Guided Example

Triangle ABC is shown below.
Calculate the length of side AC.

AB=17 B =68°
A

C=71.6°

Step 1: Identify which rule needs to be used.

@ _ b . c

sink sing sin C

Step 2: Work out which form of the chosen rule to use.

“ b

sink sing

Step 3: Substitute in the values we already know, rearrange the equation to make the unknown
term the subject, and calculate the unknown term.

|- 7 _ b
Sin 716 Sin b3
xsin (68)
AC = 17simb8  _ ().
SinF-6

AC = 1. 66 wits CBsp

_J
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the following using the triangles shown below:

a) The length of AB % b

@ Sink sinB

AB = -]
Sind23 Sin)

AB = 2.sin 323

SM79
= 1.179...
c=m3 118 whis CBS&)
b) The length of AC
_g__ =
A=376° ik m
AC . 42
Sin 70-2. Sin72.2.
AC = 4.2sin70.2
AB=4.2 “eng2g 7
= 4.160..
c=722° = bas wits (agr)
B,\\ A-Y\\qlflSin_l'f'lalt(jlas:lgo
180-22.2.- 37 4
= f0-9.
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Section B

Worked Example

Consider the triangle below.
Calculate the length of BC.

A=40.7°

Step 1: Identify which rule needs to be used.

Since we know two side lengths and the angle between them, we use the cosine rule:

a’? =b?+c%? —2bccosA

Step 2: Work out which form of the chosen rule to use.

We are calculating the length of BC.
In the cosine equation:

a=BC
b =AB
c=AC

Therefore, we use the form:

BC? = AB? + AC? — 2(AB)(AC) cos A

Step 3: Substitute in the values we already know, rearrange the equation to make the unknown
term the subject (if necessary), and calculate the unknown term.

BC? =4.9% +5.12 - 2% 4.9 x 5.1 X cos 40.7

BC* =12.128...

BC =+v12.128..=3.482..=3.48
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Guided Example

Consider triangle ABC below.
Calculate the size of angle A.

Step 1: Identify which rule needs to be used.

CoSing rule

Step 2: Work out which form of the chosen rule to use.

Cosh= b2yc* -a®

2bc

Step 3: Substitute in the values we already know, rearrange the equation to make the unknown
term the subject (if necessary), and calculate the unknown term.

2

Cosh= s¢* +32° - 33
1x7.2x5-6

cos A = qu‘}
80.64

A - COS—I éq5)
80.64

LA = 30.5° (agﬁ

© www.pmteducaton Q@@ C) PMTEducation



cgPMI

resourcestuition-courses

Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. Calculate the following using the triangles shown below:

a) The length of AC o = b* + c* —2bc Cosh

A
Ac* = 9%+ 10* - 2.08-8Y16) cos 675
= #7494 — 126 cos 67.5
AB =88 Ac? = [10.0877..
RC= 10.- 49
= 10-G unit
) bunits  (3sf)
B=67.5° BC =10
b) The size of angle A
03 A= b2y c? -a®
AC =207 Lbe
A

G
Cosh= 202" +046° -BT

2xW0-7 x |16
AB =116 BC=BT cos f = 3%5.36
3 48924
A= os” €M>
48024

- 3%.59.
ZA = 2.6 ° (BSJL)
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Section C

Worked Example

Calculate the area of the triangle ABC.

C=63.9°

Step 1: Identify the available information and decide what form of the area formula we need to use,
rearranging if necessary.

1
Area = 3 ab sin C

Since we know the length of side BC (which is ‘a’ in the formula), the length of side AC
(which is ‘b’ in the formula) and the size of angle C, we will use the standard area formula:

1 1
Area = Eab sinC = E(AC)(BC) sinC
Step 2: Substitute the values that we already know in and calculate the unknown value.

1
Area = > X 4.4 X 8.3 X sin63.9
Area = 16.397 ... = 16.40 units? (2 d.p.)

Guided Example

C=61.1°

The area of this triangle is 22.7 cm?.
B AC =77

Calculate the length of BC.

L

Step 1: Work out what information is available, and what form of the area formula we need to use,
rearranging if necessary. |

A(Q = ,qb%mC
& L

A

Step 2: Substitute the values that we already know in and calculate the unknown value.
227 = L x2.9xb x snbll
xL L
TZ.9singl-|
b= 6 734..
BC= 6 Funits (3sf)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

3. Calculate the following using the triangles shown below:

a) The area of this triangle

B =139.9°

| .
freq = —absnC
4 1

Avea

\|

1 x12.5x99 x sin130.9
1

39.35..

(1

()
Ared = 39 q ypiks* ’

b) The length of AC

A=575°

I .
A(Q - — (Lb AN C
& A

Area of ABC =5

5- _% x3.-7xb x sn57.5
XL
~3.9sin(575)

b= 3.204..
fC = 3-Wwiks (2s5)

-
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