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GCSE Maths — Ratio, Proportion and
Rates of Change

Ratio and Similar Shapes
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of ratio and
similar shapes 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

3.5cm

Find the ratio of the area of A to the area of B dcm

3cm A B m

Step 1: Find the area of each rectangle.

The formula for the area of a rectangle is base X height.

Area of shape A: 4 x 3 =12 cm?
Area of shape B: 3.5 X 4 = 14 cm?

Step 2: Note these areas as a ratio in the form asked for in the question.

Area of Shape A : Area of Shape B
12 : 14
Step 3: Simplify the ratio.

Divide both sides by the same number until the ratio is in its simplest form.

Guided Example

Find the ratio of the volume of A to the volume of B @ @

12cm 15¢m
Step 1: Find the volume of cylinder A and B.
2
volume of cylincler = Tk TC in Hs ovigmal
) _Tiat e = Uyl [eave M IS ovigina oym
Vaume Or mj'MOIW A= i since it'll malke Hhe
Volume of cylinder B =TxGtx 15~ 4327 caloulafion easier

Step 2: Form these volumes into a ratio of A:B
velume Ujl[n der A : Velume ojl.'no{w B
(G2t Coowam

Step 3: Simplify the ratio by eliminating = from either side, and then dividing hoth sides by the same

number. @ T " L(Zl T
e gl = 1421
P B R 7
g G

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

1. The base of cone P has a radius of 4 cm and is 12 cm high. Cone Q is 10 cm high
and has a base with radius 5 cm. Work out the ratio of the volume of cone P to cone
Q.

Vowme of cone : L x T2k
e of 3 ’ Valume of gne P : volume of mne &
volume of cone P - | x T x (4)* x 12 by W :o200q
3 L,Trh 3 ) ST
16 W= 4 ty = gD

b4 T X % ( _—3_))(3
velume D‘F wne @ _’_7(“ )((F)l)( 1o N qul 200 )

3 "y + 2
2150 T L

3 Volume rafio of P h & :  96:125

2. The ratio of the size of Anna’s garden to Brandon’s garden is 11:7. If Anna’s garden
is 169.4 m?, what is the area of Brandon’s garden?

patio - Anna's 3W0{W * Brandon's amdm
1 = 3
mﬂ : féﬂl.q, & w
-3 . " ogeard - lNm =614 (3)
B % can olso be written as —> 1534 = Wa® lgs.q
C tross mul*ﬁle\a) 2= l0F.¢

The aren of Brandon's ﬂqrolm it 10F.¢ m*.

3. The surface area of the moon is 14.6 square miles.
The surface area of Earth is 196.9 square miles.

Write the ratio of the surface area of the moon to the surface area of the Earth in the
form 1:n , where n is an integer rounded to the nearest whole nhumber.

Raxo of

: mogn : Earth
Surface area
14 -6 ©19¢.9
H‘,tq-aQ e
| = 1399

l T 13 3 round o the nearest whole

numb-er-

Twe rokio of surface wrea of Yhe moon 4o +he Eacth ® (] =13

-
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Section B

Worked Example

Are triangle ABC and triangle PQR similar? Explain your answer.

p
A /)
50
C :
51° A R

B

Step 1: Calculate the missing angles of the triangles, to deduce as much information about the
triangles as possible.

£ACB =180—-50—-51 = 79°

£QPR = 180 — 51 — 79 = 50°

Step 2: Look at the information we have about each triangle and draw similarities between them.

2 ABC = 51° = £ PQR
L ACB = 79° = £ QRP
£ BAC = 50° = £QPR

Step 3: Decide which condition you can prove with the sides/angles you have.

You know that triangle ABC and PQR have three pairs of equal angles. So, the triangles
satisfy the condition AAA, and can be said to be similar.

J
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Guided Example

Are triangles ABC and WXY similar? Explain your answer.

A w
3am S5cm
6cm
B c
j ,
X 8cm

the conditions for similarity.

(se Pythagoras Haeorem - ¢ = m
Tiangie ABC = S = A (3)"¢ (BC)? ‘nm'avnal{,._ wy = A (6)’+(8)>

2

Step 1: Calculate the missing sides of the triangles in order to explore whether we can prove any of

¥ = 14 (er)® WY = J36 + &y
rqclh = lach® = loo
;plfuﬂ/v‘lb

root 4 = BC = e

Step 2: Make links between the triangles, by looking for scale factors between pairs of sides or
identifying pairs of angles of the same size.

Rovo < AR : BC : AcC The sides of ‘m‘angw WY
{ ARE) 3 « 4§ g are twice the lwgffn of
Paro = WX XY @ wY X2 the gides of oyt BEL
(wx) g c 10

Step x: With the information of both triangles, decide whether the conditions for similarity between
triangles (AAA, SAS, SSS) have been met.

The Jn'pimnﬂlq, Apc and Wxy have 3 pairs of sides wyth

their longths  of fhe same ratos Hence, tuey saticfy The
condifion 85, and can be caid to be Gimilar:

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

4. Are the following pairs of triangles similar? Explain your answers

Gint the pmﬂle is similar, now

a) 8¢

& we Comporre both sides neares4

fo M to Hu amgle fo see f ﬂ"“ﬂ have
) He same naho-
13cm Raho ,9:71 &v:mnlale @ . g
Rato Rr Munale @: 13: 16
Cince one mmgle and 2 sides

The hn'nmaleﬁ do not have fe

Are QVem, wWe Can use tondition
[.YAR . dotermine if The h‘iﬂhﬂ]e;

are similar.

Same raho - kente, J(I.e.j are
hot Similow -

b)

Rﬂho /Rr h\rﬂlnﬂle @ ‘ LI- z & 2
-

@ z
t
@ simplify He ratio

A
£ T paho R h’iﬂ,ha]g@'_ 1y 2|
=3
=1 61:3‘)

Compare the 2 ades nearest to
Hee av\ﬁlc to work out $he rako
e angles  satefy fle conclifion

med on ondition S£AS -
SAS Hema, ey are similar -

-
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¢) All Hhree paite of angles in both
A hw'mn@\e i€ not the came -

45 The frinngies do not meef Hhe
condition AAA  |phence they
ave pot similowr -

562

B
calmlate Hhe missing avua[cs d
LACH : 180° -5 - 45"

O
Loph = 1§0°-36°-5F°

= 45"

d)
4.9cm J6em -
2.88cm
5.2ecm 407?

Use conditen 555
4.9 = 5% = 30

Roho for tiangle O - o

‘ §-d = 9
Ratio for Miangle &
of the same rah o -

anmles do not have Sides :
Bboth }Mm,“'ﬂ . Hee Hangfef ave hot Similar.

Oond.‘uho‘r\ SQS |f n0+ Wl?/*',l'\?/l’l&e,

-
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Section C

Worked Example

Find the linear scale factor between cylinders A and B.

8cm 12c¢cm

Step 1: Find the scale factor by dividing the length of the similar sides in cylinder A and B,

Li Scale Factor Height of Cylinder B 12 L5
fear seate Factor = Height of Cylinder A 8

This means the length and circumference measurements of cylinder B are 1.5 times
greater than the corresponding measurements in cylinder A.

Guided Example

Rectangle S has a height of 3 cm. Rectangle T has a height of 15 cm. Find the area
scale factor between rectangle S and T.

Step 1: Find the linear scale factor by dividing the length of the similar sides in rectangle A and B.

Lineoawr Smlefaofﬂr G h”"ﬂl"* of rectangle T " 5 _ 5

() height of rectangle § 7
k=6
Step 2: To find the area scale factor (k?), square the linear scale factor you have found.

Avea scale factor = k™
z (9)1 = 15

The aren scale fackr between rectangle § and T is 25 -

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

5. A standard teacup holds 150 ml of liquid. An enlarged teacup holds 216 ml of liquid.

What is the volume scale factor to go from the standard teacup to the enlarged
version?

volume Standard +eamP holols : 15D md
o Volume eﬂlmrlﬂeol teacup holde : 216 md

iven
W'MMT volume scale facter : entawged teawp - 236 gy
§ dlrea . R
I.‘n volume /) standard teamp 5o 2%

volume scale factor fram stamdord teacup +o .f,nlmrﬂeal teamp is 144 .

6. A hexagon has an area of 22.1 cm?. If it is enlarged to an area of 47.736 cm?, by
what factor has the area, and lengths, increased?

Hexagon area = 2. The aren inoreased by
wm”(jed avea : 43.336 2:16 while Hhe lengths
are morwsed
aren scale factor (1) = enlgedanca 43 230, by 1.y+
square root of Lgxngon areq PPN
area scale fackor R,
livear scale factor (L) = [2.1, = I-4%

7. These two rectangles are similar. What is the length scale factor?

18mm 6.25mm
15mm 7.5mm
leng¥h Scale factor - L
7.5

o

sidgn T is i gatd Alf@maﬁw@lqﬂ ,You an wmpore

we ompare the e shovter sides
longer tenod%n&) -

Compone the tame

= dily

6-2Y

-
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Section D

Worked Example

A company is modelling a prototype of its hewest candle. The model is 7 cm high and
weighs 50 g. If the actual prototype will be 21 cm high, how much can they expect the
prototype to weigh?

Step 1: Calculate the linear scale factor (k) between the model and the prototype.

Prototype Height
Model Height

21 +7 =3

The height of the prototype is three times the height of the model.

Step 2: Cube the linear scale factor to find the volume scale factor (k5).

k3= 3%= 27

Step 3: Multiply the mass of the model by the volume scale factor, to find the volume of the
prototype.

50g x k%= 50g x 27 = 1350g

The actual protoltype weighs 1.35kg.

J
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Guided Example

Tank A has a surface area of 280 cm?. If tank B has a surface area of 70 cm?, what is
the length of the base of tank B.

4cm

base

8cm

Step 1: Divide the surface area of tank A by that of tank B, to find the area scale factor.

Avea of tank A _ 280
Area Scale faoh:r[lt') A o 4
Aven of fank B

Step 2: Find the length scale factor by square root the area scale factor.

ir

,\[m\gm Sonle -Paoher

o

= 2

leng scale factor

t

Step 3: Divide the base of tank A by the length scale factor, to find the base of tank B.

e s

base of tank B = base of tank A _ ¢ _ 2
lengt scale fadtor 3

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

8. A carpenter makes a chest for his daughter, and a miniature version for his daughter's
doll house. The version for the doll house takes 50 cm? of wallpaper for decoration, whilst
the real-life version takes 450 cm?. If the chest for the doll house is 1.2 cm high, how tall
is the chest for his daughter?

Aven seoe fackor (*) = Swface arenof dest - 45D 4
surface aceor of doll house 5D

lmear seate factor b)) = Iqa =3

Heght of the real-life version chest = V' 2x 2% = 3.6 om
9. Cone A has a height of 6 cm, cone
B has a height of 9 cm and cone C
is 15 cm high.
Using the information, what is the
volume of cone B and the surface
area of cone C? VOIume torem? surface area: 60Tt cm”?
LOV“\DM‘Z ane A with B : (omPﬂWt' cne B wifh C :
linear canle factor - M linear canle factor : height of cone €
k) height of cone A (k) height of cone B
1 = 2 5 S R
é 3 ;; 3
Volume scale fador (13) = (1.5)% = 3-335 area sale fador - (E_)‘ = g
3 3
volume of one B = 1§10 x 2.335 = p- 35T  Surfacearea of cone € - (o x 26 = SVON | up e+ T
tm ¥ L 3 m?

10. Mike is trying to measure a tree. When he is 50 m from the tree and holds his middle
finger to it, his finger completely covers the tree. His finger is 7 cm long.

He moves backwards, and now his index finger, which is 6 cm long, completely
covers the tree.

How far did he move backwards?

linemscme {acter = 2 w Il
b

distan ce fom the tree : GO X LIF =65%-33

d.‘{fﬂf(’/ﬂfe in ‘Hn@ 0“5{'0“4(@ P §€.Zm - Som = ¢ 232 m
Mile move badiwards loﬂ £-32 m.
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