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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 4cm

4
3cm A B cm

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 @ @

12¢cm 15cm|
A
Step 1: Find the volume of cylinder A and B.
1
volume of fﬂlmdor‘ = 1/h
) _ ikl eR o= g2 [eave i ik avic()ﬂfml form

Valume or (Aj[molw A = since 'l malke Hhe
volime o]r &Jll‘hd(’l [ =ﬁ)(617”1 - 4iam calomlation easiev

Step 2: Form these volumes into a ratio of A:B
velume ujl.‘naler A : volume oyl.'no{e,r B
Q2w Coown

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

number. @ T _ L{Zl i
S ) sl
0 42wy
% 4

y,
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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 Ter2h
3 Valume oef tone P : volume of gppe &
volume of cone P - | w st ()% x 12 ey T - 2807
3 J.-T[k 3 ) - I
16T % 4 ty @ gD

::64-,( xa( T)U

volume 0{' wne @ : 1 ¢ x(£)*x 10 192 : 260
3 22 Q ) 42

250 e les
3 Volume ratio of P @ :  96:12G

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?

batio - Anna's 3ur0|w : Brandon's aard&ﬂ
t I
Aea 169.4 - - n
Iu:3 ) I - + — “ﬂ:[&"[ff (:}')
1694 % o o b b 8 sy * Hx = bgg.¢
Cross muH\'PlU) x= loF.¢

e aren of Brandon's ﬂqro[w 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 number.

Rato of : moon  :  Earth
Surface area
1 -6 N KT |

+14\6Q
| ©1%.49

' T 1% 9 round o Hee nearest whe le

numbler

™me o of surface aren of Yhe moon o +he Eacth ® 1] =13

N
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Section B

Worked Example

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

P
A /\
C 9
51° A /)
Q

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°

2QPR= 180 — 51 — 79 = 50°

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

£ ABC = 51° = 2 PQR
2 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.

y,
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Guided Example

Are triangles ABC and WXY similar? Explain your answer.

A w
3cm 5cm
6cm
B C
_l )
X 8cm

the conditions for similarity.

(se Pythagoras Haeorem - ¢ = m

2

6% - 9+ (Br)® wxi = J30 + 6y
. Cw

(ec)? = lpoo
;&l/um
root 4 18

q

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.

Rako < Ap - BC : AcC The sides of triangle wxy
( ARC) 3 . 4 g dre twice the Iwﬂi‘h of

D a0 Wk XY owY X2 fhe Gides g? {—Hunale ABC
(WXY) S 17

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

The h'ripmﬁl@ AC and WxY have 3 pairs of sides wath

Hher l@nﬂ%& of the same raho~ Hence, fhey Sﬂficfv e
condirfion 555, and can be caid to be Cimilar-

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

Wiangle ABC - 5 = (2)+ (BC)? Tl“fangl{,: wY = o (6)°+(g)”

y,
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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

Gine fhe mnﬂle i5 similar, now
we compowe hoth sides neares

r T o Hu ﬂﬂg‘e fo see if ﬂ,,uj hove
He same maho-

13em pako Sor h\mntale ® . TG
Rato for tnangle @)« 13 1

Cince one ﬂlt’\ te and 2 sides

are qven. we can use ondition The hiangles do not have fhe
cpe to determine if fle ’ﬂ""’“"ﬂ]% Same rotjo - fence, they art
are similar. hot Similar -
b)
A D

paho Sor &v:ﬂnlale D 4 : b 2
<2
4em| @ / L 3
t
N @ SI‘WlpliFuJ e Fatio
2 () ¢ N,
£ I Tnato fo ’rﬁuwﬂle @ Iy

: =3
Compare e 2 ndes hearest to =3 6 9 )
Hee aw?)le to work out thev roho
Lbased on tondition SAS -

The Mangles  satsfy fle condifion
SRS Hema, Heey are similar -

J
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c) P Al Hhree paite of angles in both
A . ’m’mn@le i€ not the ¢came -
> ‘ The diangies do not meet Hhe
Condition AAA  hence they
¢ A are not similor -
5 A R
B Q
calmlate Hhe missing al/walﬁs :
LACE  (80° -51 - 45 "
= 39°
Lapp = 180°-7g°-57F"
= 4g°
d)
4.9¢cm 26em 3.92¢cm
2.88cm
52cm 4077

Use condihon 555

. .62 = 3.0
Robo for hmngl€® B S

3.92 4 1.%¢

Raho for ’W‘ian@le ®

e taho-

. have Sides of Hue sam
Both tiangles do not ¢ ave hot Similar.

ConoU”h'B\’\ §¢s 1§ not Wl(’/"’lqe/ﬂgp_l-HAa/ Mﬂflgfe
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Section C

Worked Example

Find the linear scale factor between cylinders A and B.

/—_\
> I
8cm 12cm
A B

~

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

. Height of Cylinder B 12
Linear Scale Factor = - - =—=1.5
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.

Linear sale fackor = heigitof redangie T 15 ¢

(k) D-viﬂfn’r of rectangle §
k=G

Step 2: To find the area scale factor (k?), square the linear scale factor you have found.

Area scale factor = k*
< (9‘)1 = lg

T™we aren scole fachr between rectangle ¢ and T 1s 25 .

y,
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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 teacmp holos = 15D md
T volume %lmmdeol ‘HﬂWP ho(de : 2(6 mL

o)i\rw
w_alwi( ] volume scale factor - entawged teamup b 36 gy
1§ dlrea , l —@

in vgluw\j@ Sk ) standard teawp 5 15

volume scale fackor fom stamdard teacup to .wlmrﬂeol teaop is 1-4¢.

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 = 22. The area increased IJj
emmrt(,]eol area : §3.3136 2:16 while #he lengths
are increaged
aren scale factor (u*) = en\@rgedacea 43330, by 1.y%
sqmare root of [.\g_xngon areq 2%
area scale faddor
linear scale factor (kY = [2. = I-4%

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

18mm 6.25mm
15mm 7.5mm
length Scale factor - 8~ gy
19

Alf@mmh’wyhﬂ ,You oan wmpore
$e shorter sdes

Compawe the cam e

sides (in +hic case,
we Lowmpowe fhe
longer ‘@”’f]*[“g) T
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Section D

Worked Example

A company is modelling a prototype of its newest 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 (k?).

k3= 3%3= 27

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

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

The actual prototype weighs 1.35kg.

y,
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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.

Mvea of tank A _ 280 _ 4
R —_—

Aren of fanlk B T

Avea Scale ]('aohor (k)

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

lengh Scale factor

1§

,\/m\em sonle fh chor
1} Lf

2

Y

fl

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

base of tank B = base of tank A ol

base of tan/ o4

lengHa scale factor 2

y,
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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 seate factor (L) = SWiace area of chest - 450 _ 9

Surface aceor of doll houte Sv

ll\ngmr,;cal( Paoi'or(,[b) = I—a]’ =3

Heght of Hie veal-life version chest = 1'2x 2 = 2.6 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 O D

volume: 18m cm?®

area of cone C? —o— sur_feff_area: 601 cm?
ompowe cone A with B : lompawe cone B with C :
livear ¢anle factor - M linear canle factor : height of cone ¢
k
() height of cone A Ck) height of cone B
i = _3,, -‘—‘lg : ";_ = -E—.
b Py q 3
valume scale fackr (u3) = (1.5)* = 3-335 aven saale factor + (S + 25
3 q
volume of one B = 16 T x 3315 = 6036 Surface area of cone € : (o x 26 = FVOM _ ooy
cm b q cm®

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?

linear scate {ackor = 2 = 1167
b

distance from the tree i 60 x 1L16F =58 3%

difference in the distance : S¢.23m -Som = € 23 m

Mike move backwards by €-33 m.

y,
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