R Similar shapes: areas and volumes

ROBINSON Worked solutions

This topic online

n Two solid ornaments, P and Q, are mathematically similar.
P has height 4 cm and Q has height 12 cm.

The volume of P is 20 cm?3.

Work out the volume of Q. (3 marks)

L-metk sco.le ac,o.ctor = 12:4=%

Evzrj (.u\gtk is multipleed bd 2. Volume sca.les in three dimenscons, so the multiplier
53X 3XD=2T; an area would tnstead scale bj Ix3I=9

Volume scale oc,o.c(:or = 3 =27
Volume oJ; QL =20%27=540 cm?
3

SHO em |

n Two mathematically similar signs are made for a shop.

The small sign is 5 cm wide and has area 50 cm?.

The large sign is 8 cm wide.

Work out the area of the large sign. (3 marks)
L.e.nstk scale oco.c.‘bor = 385 =1\6
Areo scale J:,o.c'(:or = 16> =2.5¢

Areo °f the Lo.rge. sisn =5S0OX 2.56 =129 em?
N

\28 em
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A shop sells two mathematically similar tins of paint. The small tin is 12 cm tall and holds 0.8 litres.
The large tin is 18 cm tall.

a. Work out the capacity of the large tin.

b. The small tin costs £5.60. The price of paint is the same per litre for both tins. Work out the cost
of the large tin.

(4 marks)
a)
Le.l\atk scale J,actor = I8 =S
12
volume scale J;a.c.tor = \.5*=1337S
co..po.o:.tv = 0.8 X 3.37S
2.7 Litres
b) same price per Litre, so0 same scale I.o.c.tor
cost = S.60 % 3.375
£1%.90
n Two mathematically similar solids, A and B, have volumes in the ratio 64 : 343.
Find the ratio of the surface area of A to the surface area of B.
Give your answer in its simplest form. (3 marks)
Cube root the volume ratio to 3&4: the Lu\ﬁth rokio
3 3
Jeu V343 = w7
Scl'uo.rc. the (.e.natk ratio o 32.(: the area ratio
w27t o= 160 49
16 ;49
B Two mathematically similar candles, C and D, are made from the same wax.
C has surface area 36 cm? and D has surface area 81 cm?.
The volume of C is 24 cm?.
Work out the volume of D. (3 marks)

Area ratic C
0 = 3¢:81=u:19
Lengkh rateo = ITu:Ma=2:3
Volume ratio = 2°:3*=8:27

Vo(.ume.oJ;0=7.'+x27~:-%=%lcm3

Bl em |
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n Two mathematically similar statues are to be painted.
The small statue has height 10 cm and surface area 80 cm?.
The large statue has height 25 cm.

Work out the surface area of the large statue. (4 marks)
L.e.natk scale oco.o'hor = 25 210 =25
Area scale oca.d:or = 2.5*=¢.29

Surl.ouce. ares of the (.o..rse. statue = 90 X £.25 = SO0 ecm?

2
SO0 em

Two solid trophies are mathematically similar and are made from the same metal.
The small trophy has height 6 cm and mass 120 g.
The large trophy has height 9 cm.
Work out the mass of the large trophy. (4 marks)

Le.natln scale coctor = 1:¢=15

Mass is proportional to volume, so the mass scale oco.ctor =153 =
3.37S

Mass o the large trophy =120 X 3375 = 405 4

“+0S

n Two mathematically similar bottles hold 250 ml and 686 ml of juice when full.
The small bottle has height 15 cm.
Work out the height of the large bottle. (4 marks)

Volume ratio = 250 : ¢2¢ =125 ; 343
L.e.natk ratio = \3/I2.5 : io’/’.’»'-}'b =57
Hzish{: of the (.o.raz bottle =\S X785 =2\cem

2\ cm
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n Two mathematically similar solids, S and T, have volumes 135 cm?3 and 320 cm3.
The surface area of S is 180 cm?.

Work out the surface area of T. (4 marks)

The solids are scmelar. Their volume ratio ts 135

320 = 27 é+

Take cube roots to cund the corresponding Le.na'(:k ratio: 3 4
Sq vare the LGstk rateo %o Fend the sur face=area ratio: 916
Surto.c.e. areaof T = 1BO %16+ 1=23%20cm?

2
320 em
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m In triangle ABC, D lies on AB and E lies on AC so that DE is parallel to BC.
AD:DB=2:1.
The area of triangle ADE is 24 cm?.
Work out the area of the trapezium DBCE.

A
D E
B g C
Diagram NOT accurately drawn (4 marks)
0E is po.ra(.(.e.(. to 6(1, 50 ’(:r:.o.ns(.e.s AOE and ABC are simelor

A0
AG = 2:3,s0 the (.e.na‘l:k scole J;mc.tot‘ From

AOE to ABC s %
ﬂ

Area scole J;o.ctor = (3 )z
2 N

Areo of AGC =24 % l =S4 em?
(7Y

Are.u °J‘ traPQ.ZwM 06CE =S4 =24 =30 cm?

2
30 em
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m Two mathematically similar containers, A and B, have volumes 400 cm?3 and 1350 cm3.
a. Container A has height 12 cm. Work out the height of container B.

b. Container B has surface area 468 cm?. Work out the surface area of container A. (5 marks)

Volume rakio A

& = woo:\3s0=8:127
L.e.nstk ratio = Vo :¥27=2:3
a.)He.&slntoJ;6=l2.X'b-’:2.=l$cm
Area rakio = 22 :3* =4 : 9

b) Surl.o.c.e. oreo °f' A= WA X Y4 = 9=20% em?
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