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GCSE Maths - Geometry and Measures

Trigonometric Ratios and Exact Trig Values
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of
trigonometry-based questions. 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

Work out the length of side x in the right-angled triangle ABC, to 3 significant

figures.
A

X 3cm

459

Step 1: Label the sides of the triangle according to the known angle.

We label the sides according to the 45° angle, not the 90° angle.

A

3cm
hypotenuse (h)

X
opposite (0)

adjacent (a)

Step 2: Decide which trigonometric ratio to use depending on which sides we know.

We know the length of the hypotenuse and we are looking for the opposite side. So, we use
the sine ratio:

) opposite
sinf= ——
hypotenuse

Step 3: Substitute the known values into the correct trigonometric ratio, and solve the equation.

opposite

sinf= ———
hypotenuse

i 45—x
sSin —3
x = 3 X sin45

x =2.12cm

The length of side x is 2.12 cm.

y,
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Guided Example

Triangle ABC is aright-angled triangle.

Side AB is 10 cm, angle ABC is 90° and angle BAC is 56°.
Find the length of side BC to 3 significant figures.

Step 1: Use the information to construct triangle ABC and label the sides according to the angles

we know.
A
d 1
@ ‘J?:;n g(v I“jpo{envlm (In)
[Dem
-
0990&';‘[&

(o)

Step 2: Decide which trigonometric ratio to use depending on the side we know and the side we are
trying to find. Use the phrase SOH CAH TOA to help choose the right one.

. ﬁ Since we were (Cji\/(’_/n ﬂd‘jﬂ(&nf’
= opposte
fon € ,a%e_m—c—e/n—f nd we need fo find
J

Hhe opposite lu‘ﬂﬂm ToA is
e best option to use -

Step 3: Substitute the side and angle we know into the ratio and solve the equation. Round the final
answer to 3 significant figures.

tan @ = opposite
adjo cnt

fan SL° =

-

|0

=
I\

o x tan S5G°

i

0 x L4625,
I g29 ..
Iy-8 om (3 s8)

\\]

1

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
1. Find side x:
a) Cos O = omlJmoe/nJr
38 Lgpo)[enuue
13.5cm (g pofennce) ws 38 = [3.5
(ad\jﬂl(&nf) x
r = 135
(OPPD&HQ) s 3%°
= 13.5
0-716%..
= #1013
= 3 lom (354
CadJﬂm*)
b) 5
cm _
tan © = oﬁ)posﬂre
(}.apolwusc) X (opposite) MJ‘ ncert
bon 26" =
]
x= 5 x tan 2(°
T SxXo0-4¢3% .
= 2. 4386 ..
T2 4 om (3
J
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Section B

Worked Example

Find the size of angle ABC in the triangle below, to the nearest degree.

A

5ecm

2cm

Step 1: Label the sides of the triangle according to the unknown angle.

S5cm

opposite (o)
: hypoté_nuse (h)

o
2cm
adjacent (a)

Step 2: Decide which trigonometric ratio to use depending on which sides we know.

We know the lengths of the adjacent side and hypotenuse, so we know to use the cosine

ratio:

adjacent
cosf= ——
hypotenuse

Step 3: Substitute our known values into the cosine ratio.

adjacent

cos = ————
hypotenuse

9_2
cos =3

Step 4: In this example, we are finding an unknown angle, so we are required to use the inverse
function, for which there is a button on the calculator.

cos = =

2
0 =cos! (E) = 66.4218...°

6 = 66° (to the nearest degree)

y,
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Guided Example

Find the size of angle 8 in the triangle to the right, to 1 decimal place.

15cm
12cm

Step 1: Label the sides of the triangle according to the unknown angle.

eﬂ
15"0m  (hypotenyse
[2om hyP feause)
Lﬂdjmcenf)
-
( o‘,paei+e)

Step 2: Based on the sides we know, choose the correct trigonometric ratio, and substitute the
known values in to form an equation.

Cos € = adjacent

hapo’rﬂn use

(bR

I3

1§

ws ©

Step 3: Solve the equation using the inverse trigonometric function on the calculator. Round the
final answer to 1 decimal place.

s 6 = 12
15
6= e (12
(%)
= 36-8¢9 ..
= 36-1° (rdp)

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
2. Find the size of angle 6 to 1 decimal place.
a)
ton € = Opposite
U\UPG* enus e ) aw@ acent
g.5cm (opposite)  fan @ - 4.6
12
o 0 - -t s
7.2cm o ( (2_4)
[adJ‘acwf) 4
= a7 (1105
= 49.333
=430 Crdep
b)
( @‘I’hn G- opposite
N e -
5cm (:3 ) mo{jﬂlr/em]‘
the valme
] 0% fon 0 . ef % found
[‘ 4cm 6cm A from previous
use I’Uihmgorm " Theorem (a) S‘fq)
in Hhit hr-iﬂn@le to fiad the 6 - tan - ( 3)
Opposite | x N
PPO | WS'H/\ ’ @ Pv{"'\ﬂgﬂrﬂlsl Theof‘F/W\ . é
N ST @yt = tan ' (09)
26 = 16 + n” .
26.505 ...
5-16 = «° .
7 = x” 2 b (Volp)
{2 =
x =3
- /
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Section C

Worked Example

Find the exact value of cos 45.

Step 1: Draw the right-angled isosceles triangle with two sides of length one unit.

1

Step 2: Use Pythagoras’ Theorem to calculate the length of the hypotenuse.

a? + b? = ¢? (Pythagoras’ Theorem)
Here, a = 1, b = 1 and c is the hypotenuse so substituting into Pythagoras’ theorem gives:
c2=12+12
c2=2

Hypotenuse = ¢ = V2

Step 3: Substitute our known values into the cosine ratio to calculate the exact value of cos 45.

adjacent
cosg = ——
hypotenuse
cos45 = 1 = Q
2 2

y,
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Guided Example

Calculate the exact value of tan 30.

Step 1: Decide which triangle to construct: the right-angled isosceles or the equilateral triangle with
a perpendicular bisector.

eq wila teral
angle with o
FMPQ/ﬂdim|af Y
bisects
( e Side lena’d«;
ore 2 um‘fs)

eq,wila fermal anﬂle hot the
/) same mnﬂl% which are 60°

Step 2: Use Pythagoras’ Theorem to calculate the missing lengths

Y L L
a= bisechr tre e c
a*+ (1) = (2)
a"t | =4
a” = 4-1

3
q - f; > bisector |€4\8’fo = [3

Step 3: Substitute the sides adjacent and opposite to the 30° angle into the tangent ratio to
calculate the exact value of tan 30.

adjacent
ban 207
5 < Vdlue found in ‘)\fezviobu s-hz/i)
I3
- JJ;T:J—; - J—:j (ﬂmpl'_ﬁj the surd rFﬂrm)

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

3. Find the exact value of;
a) sin90

\ This value must be memonced as it canpot be devived Fom
the triangles -

Sin 90° = |

b) tan45
oiaw (fosgefes riﬂlﬂ -mnDIeol Man@m with tq{uml sides of [ unit

ton 45t~ opposife
4G adjacent
[0) '. T = |
|
I ) fan 45 = |
| (o)
c) sin30
S draw an equilaterol hmmale with side l@ngﬁ%s A unifs -
5 Sin 30" = epposite
2 2 (M) 'f\mcﬁmme
() sin30" = |
. , 2
(K o Go
[ ()
d) cos60
S odrow an ectwilmtwl h'imnrale, with side lenaf&u 2 unifs
cos LO° - adjon cent
= I"U’PN’(’MMSC
tos bO* = |
() 2

J
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Section D - Higher Only

Worked Example

The circular base of the cone has aradius of 2.5 cm. Angle AOB is 60°. Find the
height of the cone. 0

A B

Step 1: Label the cone with the information given and find a right-angled triangle in the 3D shape
which you can label with the hypotenuse, opposite and adjacent sides.

Step 2: Working with the right-angled triangle, decide which trigonometric ratio to use and
substitute in the values we know.

We know the length of the opposite side and we are trying to find the adjacent side. So, we
use the tangent ratio:

opposite
tanf = ———
adjacent

tan 30 = 2.5
0= height

Step 3: Solve the equation to find the height of the cone.

tan 30 = 2.5
AT height

tan 30 X height = 2.5

2.5
height = ——= 4.3 cm (to 1dp)
tan 30

y,
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Guided Example

Find the size of angle BHD in the cuboid.

A C 2.4cm

G

4cm

3cm D

Step 1: Find a right-angled triangle out of the 3D shape which includes the angle BHD.
H

tom

1} 3 om p

Step 2: Label the sides according to the angle we are trying to find and use the sides we know to
choose the correct trigonometric ratio.

H
0 ton 0 = opposite
tom Cadyncent) adj acent

13 3 um P
(opposife)
Step 3: Substitute the known values into the ratio to form an equation. Solve the equation using the
inverse trigonometric function.

ton @ = eppasiﬁ‘e e~ tm' (0-7%)
adjawm+ = 36.869 ...
han € = 3 T 36-9° (1dyp)
4
0 = fan™ [ 3
(3)

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

4. In the following cuboid find: F
a) the length of side BH (to 3 significant figures) ()
b) the value of angle HBF (to 3 significant figures) 7.6 ()
(b) &
b oq.p
A C 3.8cm (a)
G/
tan @ = oppoesite
.6cm -
B 7<m 5 mo{J o cent
fan (£ HBF)= 2.6
WD a"+b*= ¢* (_Pg%ngﬂms'ﬂeo%) Y
(-6) + (N = (BH) " LWBF = fap ( 3.8
43.56 + 49 =(Bbn)" 9-€2

9266 = (Bw)" LHBF =
BH S m = 962 o (250)

5. Find the size of angle EAB (to the nearest degree)

564 ..
CHBF = 20 ¢° (3sf)

E
F
g um (0)
6
E A tfom B
)
8cm tan 6 = opposite
ad\]ac@n{
ftm 0 = 8
4
tan O - 2
O = tan' (2
= 63 43 i
= 63" (nearest deﬂme)
.

/
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