A Similar Shapes: Area and Volume Scale Factors

NOTTO
5.6em hem SCALE

B 7.2cm ¢ E 8.lcm P

Triangle ABC is similar to triangle DEF.

Calculate the value of 4.

Seob, Fodder hsS-bxl- 0L
1, s
*T * b 3om

h= 639~1 .......... {
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In the diagram, AB and CD are parallel.
The lines CB and 4D intersect at X.
AB=30cm, AX=20cm,BX=27cmand CD = 7.5cm.
Find the length of BC.
Scoly, Fahor - XC s smber o XB 8C:
15 7.5 XC = 2 xS BC: BX +xC
30 > (7S LI 6015
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ABCD is a parallelogram.
EDA and EFB are straight lines.

(a) Show that triangles EDF and BCF are similar.

A A
DFE = Cfﬁ (uﬂ-calIS oppcs e o:shs ore. eqw:.l)
DEF = CBF (alinate omales ove ep,uhﬂ
EDF = RLF (aliesnole, oveles, o eotal)

All 3 omes oo e, Hurfore EDF ond BE ore Smilom
(2]

(b) BC=4cm. DE=5Scmand FB=3cm.

Find EF.
RC is swmiler 4p DE - EF s Smiler to BF:
Sole, Focdor - % EF=[wmx3
UL g

EF= ... 3 - ?6 .............. em [2)
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The diagram shows two triangles formed by two parallel lines and two intersecting lines.
(a) Use one of these words to complete the statement.

alternate congruent similar cyclic parallel
The triangles are ... S [N (1]

(b) The area of the smaller triangle is 24 cm”.

Calculate the area of the larger triangle.

Line Sos Favkr (LSF)? Ao o lrop drioal
Lp . 18 ho : 2 x 115

B : 56

——

A -SSR Sk ... em? )
Ao Sole Facer (ASF):
ASF = 1°5°
: RS

www.pastpaperpenguin.com



16

NOT TO
SCALE
D

ABC is a triangle.
DE is parallel to BC.

(a) Show that triangle ADE is similar to triangle ABC.

Dﬁﬁﬁﬁﬁﬁma@,\;} .......................................................................................

ADE 2 ABC..( Combpaul\fjo@esweapﬂ
AED = ACR.... (mdﬂeg\e@m ..... eopel \ Y

(b) AD:DB=2:3.

Find the ratio Area of triangle ADE : Area of triangle ABC.

Liqw Seole Fachoc (LSF)

15 Cl’ ....... L U [
Aren Soole Fockre™(ASE):

e
(i 9
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The two shapes are mathematically similar.
(a) Find the value of A.
Sl Fother: hx!1g=63
a. . L - 3
R o3

(b) The area of the smaller shape is 16cm”.

Calculate the area of the larger shape.

NOTTO
SCALE

.......... RSera 2]

LSF: |9 Ao o, lorg e s [bx 324

ASF : 19 = 326
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The two shapes are mathematically similar.

The area of the larger shape is 36cm® and the area of the smaller shape is 25 cm’.
The height of the larger shape is 9cm and the height of the smaller shape is xcm.

Find the value of x.

At Sole Rt (A5F): Moo Senll Shue.
3b XL X = 9
LS = !éo..
Lintor Sple Foehr (LSF): 5

/_%_ ;_E?_ =15
12 S

L
S
S

\
S 9

A= ciimrasene ? :.Sa.n....._...
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The diagram shows two shapes that are mathematically similar.
The smaller shape has area 52.5cm? and the larger shape has area 134.4cm?,

Calculate the value of m.

ASF: -‘—SLEI:-S _E_.L_t

S5

S

3

Lsir-.@:g
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Triangle POR is similar to triangle ABC with 7= =3 Sl shape,

AB = 9 c¢m and the area of triangle ABC is 18 cm?.

(a) Find the length of PQ.

PG: 9 x &
- EDC,MS ................... 47 ................... cm [1]

(b) Find the area of triangle POR.
- . LY | &
ASF (5t eml): [3) . &
4
Aeeﬁ : I% % —CT 6 cm’ [2]
= %OM"

17 Solid 4 is mathematically similar to solid B.

.
| \(
NOTTO

: H (i:m
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Solid 4 Solid B

The height of solid 4 is 7 cm and its surface area is 60 cm?’.
The surface area of solid B is 540 cm?.

Calculate the height of solid 8.

AsFE S840 . o H= Fx3
PO 7 fins

Lok Jo =3 7 —

............................................

“w
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The diagram shows three ehapeq that are mathematically similar.
The heights of the shapes are in the ratio  small - medium - large=1:5:8.

Find the ratio shaded area : total unshaded area.
Give your answer in its simplest form.

laF: |:5:5% > Svoded - usueled
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The two bottles are mathematically similar.
The height of the large bottle is 30cm.

The height of the small bottle is 24cm.
The volume of the large bottle is 250 cm”.

Calculate the volume of the small bottle.

L;W Seole Focter:
30 .5 Vi - - 250

U & [
Vo\we &‘ale ;;L}(Cr V - 2'50 T T

e
5Y - —y
G b s

22 The volumes of two mathematically similar objects are 56cm” and 875cm”.
The height of the smaller object is 18cm.

Find the height of the larger object.

Volirt, Scalpe Tnio 3% 2 - (5.
215 . s &
s8() ¢

U’\‘IU" (-DCPJ& )‘:\dor‘:

3\/-[5-3 Y 2— C[’ 5 ............... cm [3]
% C
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20 A model of a statue has a height of 4cm.
The volume of the model is 12cm’.
The volume of the statue is 40500 cm”.

Calculate the height of the statue.

VoF: #2322 333s

LF 333 = IS
g% 1S ¢ (O e
.................... éo s B L

16 A paperweight has height 4cm and volume 38.4cm’.
A mathematically similar paperweight has height 7cm.

Calculate the volume of this paperweight.

LsF: % 36 4x 343 . 7952

bl
be.
Y. 343
v - (%] _G:cl;_

......... Z/OS'% cm?® (3]
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Triangle ABC and triangle POR are mathematically similar.

(a) Calculate the length of PR.

—Pﬁx% 2 {2

Scile Facker:
& 2 PR = 1233 A
—n 2 " i S T . W, b F—
6 14 > (2>

s Y
(b) Triangle ABC and triangle PQOR are the cross-section?of two prisms.
These prisms are mathematically similar.
The volume of the smaller prism is 1120cm’.

Calculate the volume of the larger prism.
3
EERE o 2ok 2 3350
3V,
voF : (3) = E

---------------------------------------

18 Two bottles are mathematically simifar.
The small bottle has a capacity of 324 ml and a height of 12cm.
The large bottle has a capacity of 768 ml.

Calculate the height of the large bottle.

oo 6% . e
S 2x %

L&g ._G.q'_. - _Cl:__
» 3 A
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Triangle ABC is mathematically similar to triangle POR.

Find the value of x.

Scnbgb\or-. . 2 - )
3.-0-1 |£>[X1-,%c(’c~\
% T F
7. [ g@cm ................. [2]
(b)

NOT TO
8 SCALE

The diagram shows two mathematically similar bowls.

The larger bowl has capacity 7.8 litres and height 11.5cm.
The smaller bowl has capacity 4 litres.

Calculate the height of the smaller bowl.

Vo|u~0 Sone ;:dor: hXSJFE & “5
13 Tl

G . 4SS
315
Livese Sole Foctor

A- Lo
Hlas ’

Vo
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The diagram shows two similar triangles, ABC and POR

(a) Find the length of PR.

PE «
10 &
6 - 3

(b) The triangles are the cross-sections of mathematically similar prisms.
The volume of the larger prism is 500cm’.

Find the volume of the smaller prism.

e 3 V x
LSFs = )

15
23
B S
V5F - 57 - _‘__Z_S__ .
L
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Triangle ABC is mathematically similar to triangle POR.
The area of triangle ABC is 16cm”.
(i) Calculate the area of triangle POR.
T 3 9
loF. 2. 3 b x — = .
% 7, ((, 36 Cm
3¢ . 9
ASF: (B) = T
................. 3 E cm? [2]

(i) The triangles are the cross-sections of prisms which are also mathematically similar.
The volume of the smaller prism is 320cm’.

Calculate the length of the larger prism.

£
o 7, > Vohne - Ctnss*SCLFMxlcm%
3
(3 . &} z [evegts
. 0%

Velwe o lorep., priena: J “o 36
0% 5 = (080 Hem

T
%
..................... &O WO |

A}
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(b) A bronze statue is 4.5m high and has a mass of 195200kg.
The density of bronze is 8000 kg/m’
The volume of a mathematically snn:]ar model of the statue is 0.385m’

Calculate the height of the model.
[Density = Mass + Volume]

Voluve ai Stol LSF: 3 4?30
Volume, = __M;_"ﬁé_
Rty Heaawt
T (4380
- % % g 32 = [k'5
= § M'S { ' .
Lol hi G5 s pfe%e
V/SF:
ok = 4880 I S . m [5]
0- 2385 F

18 Two solids are mathematically similar and have volumes 81 cm? and 24 cm®
The surface area of the smaller solid is 44 cm?.

Calculate the surface area of the larger solid.

VSF : _Cé_l_-: H_

e % Q’q’x% = qo?(.‘m-."
LSF: s/ ZE a3

% 7
ASI:-.(.’?’_-)L -

s v

... em? [3]
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Triangle PQOR is similar to triangle ABC.
Work out the length of PR.
.gih\e, &aohr t )
R e=—™ =2
% PRxz = b
= . %
S PR =b %%
2hx ¥ PR= oD TR [2]

(b) Two mathematically similar containers have capacltles of 27 litres and 8 litres.
The surface area of the smaller container is 1600em”

Work out the surface area of the larger container.

\VoF : 73"

léOOX—« 3OO ont
Lok {(ﬁ j
s (2) -

3QOO em? [3]

10 lw
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