R, Similar shapes: lengths

ROBINSON Worked solutions

This topic online

n Rectangle A is 4 cm by 6 cm. Rectangle B is 8 cm by 10 cm.

Sam says, "Each side of rectangle B is 4 cm longer than the matching side of rectangle A, so the
rectangles are similar."

Explain why Sam is wrong. (1 mark)

For two shages to be similar, c.orr?.spond.'ms scdes must be tn the same ratio

(muLttpL'\zd bj the same scale oco.ctor), not increased bJ the same amount

S

i =2but\O=¢=—, s0 the ratios are d;occce.rc.ak and the re.c.tu\a(.e.s ore not
3

similar

n Triangle ABC is similar to triangle PQR.
AB corresponds to PQ, and BC corresponds to QR.

AB=6cm, PQ=9cmandBC =8cm.
Work out the length of QR. (2 marks)

Scale oc.ac.kor From ABC €. POR PO = AB =9 +é=\5
QR = BCX\.S=$X\.5=IZQM

\Z em

n In triangle ABC, angle A = 35° and angle B = 80°.
In triangle DEF, angle D = 80° and angle E = 65°.
Show that triangle ABC is similar to triangle DEF. (2 marks)

Ans(.e.s LA o '(:r:.o.ns(.e, sum ‘o ISOO, s0 o.nﬁte. C=\% -3 -%= 650
Also M\SL& F = 1%0-20-¢5 = 3$°

© © (-]
Both tr:.o.na(.e.s have o.ASLe.s of 35 , 80 and €S . Tweo tri.omsLe.s with the same three

o..l\a(.es ore similor

n A photograph is 15 cm long and 10 cm wide.
The photograph is enlarged to make a print that is mathematically similar to it.
The print is 24 cm long.
a. Work out the scale factor of the enlargement.

b. Work out the width of the print. (3 marks)
o) Scale J:o.ctor = 24 =15 =\¢
\o) Wid th oJ: the pru\t =\OXILE=16cm
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a Quadrilateral ABCD is similar to quadrilateral PQRS.
AB corresponds to PQ, BC corresponds to QR, CD corresponds to RS and DA corresponds to SP.
AB =6cm,PQ=15cmand CD = 8 cm.
a. Work out the scale factor of the enlargement from ABCD to PQRS.

b. Work out the length of RS. (3 marks)
a)
scale J:,mt.tor =15+6=2.9

2.5
b)
RS corre.spon&s to CO

RS = 8x2s

20 cm

n Triangle ABC is similar to triangle DEF.
AB corresponds to DE, BC corresponds to EF, and AC corresponds to DF.
AB=5cm,BC=7cm,DE=75cmandDF =12 cm.
a. Work out the length of EF.
b. Work out the length of AC. (4 marks)

Scale I,o.c.‘kor From ABC . 0EF = OE < AB =15 £S5 =I5
o) EF = BCx1s

b) 6'0'\(\3 the other wo.d, divide bj the scale oco.ctor
AC = OF 2\ S =12:15 =% em

TXLS =10.9 em
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In triangle ABC, D is a point on AB and E is a point on AC.
DE is parallel to BC.
AD =4cm,DB =6 cmand DE =5 cm.
Work out the length of BC.

A 4

Diagram NOT accurately drawn (3 marks)

The triangles share anqle A, and the parallel Lines geve equal corresponding angles
ot 0 and 6 Mo.tch'ma M\SLLs estoblish s:.mi.(.mr&.td bzl,ore. Using o scole oco.c.for

Becavse O s parallel to B¢, tru.nst.e. AODE s simelar to
tria.na(.e, ABC

AB=A0+0B=uw4+¢=10 em, so the scale J;o.ckor From AOE ¢
ABC=AB:A0=10:u=25

BC = OEx2s5=5%x25=12.5 cm

12.5 em

n A vertical post 1.5 m tall casts a shadow 2.4 m long. At the same time a tree casts a shadow 9.6 m
long.

The post, the tree and their shadows form two similar right-angled triangles.

Work out the height of the tree. (3 marks)
scale aco;c.‘bor =9¢-24=4y

hetght = .S x &

Cm
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n Triangle ABC is isosceles with AB = AC = 5 cm and BC = 8 cm.

Triangle PQR is similar to triangle ABC with PQ = PR = 12 cm.
Work out the length of QR. (3 marks)

PO- corresponds to A&, OR corresponds to BC
scale J.o.r.tor =125 =24
QR = 8x24

\.2 em

Triangle ABC has AB = 6 cm, BC = 8 cm and CA = 10 cm.
Triangle DEF is congruent to triangle ABC, with D matching A, E matching B and F matching C.

Triangle GHI is similar to triangle ABC, with G matching A, H matching B and | matching C. GH = 9
cm.

a. Write down the length of EF.
b. Work out the length of HI.
c. Work out the length of Gl. (4 marks)

«)
c.onarue.nt: same scdes, EF = BC

b em
b)
scale J.o.o‘kor =1:¢=\5
HL = ¢x\s

12 em
¢)
¢L = ox15

\S em
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m AB is parallel to DE.

The straight lines AE and BD cross at the point C.
AC=9cm,CE=6cm,AB=12cmand CD =5cm.
a. Work out the length of DE.
b. Work out the length of BC.

Diagram NOT accurately drawn

(4 marks)

Becavse AB s parallel £o OE, alternate angles are equal and the vut:.co.(.(.J
oppost.te. o.na(.bs at C are Liumt, %0 ‘krio.l\atz ABC s similar to tr;«nSLL EOC

The scole l.o.otor ocrom truu\a(.z ABC to 'kra.o.nn(.e. EOC =CE <
AC=c¢:9=2
3

) OE corresgonds to A6, s0 OE =12 x % =% em

L) BC corresponds to 0C, <o BC=0C0- (%) =S X % = 17.5 em
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m In triangle ADE, B is a point on AD and C is a point on AE.
BC is parallel to DE.
AB =6cm,BD =3 cmandBC=8cm.
The area of triangle ABC is 24 cm?.
a. Work out the length of DE.
b. Work out the area of the trapezium BDEC.

A
6 cm
B C
'
L4l
3cm 8 cm
%
L4l
D E
Diagram NOT accurately drawn (4 marks)

62.:.0.050 6C s parallel to OE, ‘krimna(.e. A&C ts simelar €o
treangle AOE
AD = ¢+3=1 em, so the scale oc.mc.tor =9:¢=15

)0E = ¢x15=12 cm
b) Areas °f similar shapes scale bj the square o the scale oco.ctori areo of AOE =

2 2
24 X ILS =24 X 2.25 = SH cm

Acrea of trapezium BOEC =su-24=20cem’

m Rectangle Ais 8 cm by 5 cm.
Rectangle B is similar to rectangle A and has a perimeter of 52 cm.

Work out the length and width of rectangle B. (3 marks)
perimeter of A=2x(s+s)=2¢

scale J.ou.'(:or =52:2¢0=12

Le.nstln =%x2=16

width =5 x2=1\0

16 em bj \O em
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m In triangle PQR, angle PQR = 90°, PQ = 6 cm, QR = 8 cm and PR = 10 cm.
S is the point on PR such that QS is perpendicular to PR.
Work out the length of QS.

8 cm
S 10 cm

P 6cm Q

Diagram NOT accurately drawn (4 marks)

Tramns(.e.s PSSO and POR shore o.AsLe. P, and each has a rtakt o.natc. (ot S and ot &),

%0 ‘H«.J are similar

Ta simelor triangles, &S + QR
&S

PO = PR
QR XPA PR =8%x¢=\0

=4 % em

Check vsing area

| = 2 \ 2
7 Xex8 T 24 em M&IX\oxH.%=z~+cm,wkaoho.3ru.
(1Y

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 7 of 9



m In triangle ABC, D is a point on AB.
Angle ACD = angle ABC.

AC =8cmand AD =4 cm.
a. Prove that triangle ACD is similar to triangle ABC.
b. Work out the length of BD.

A 4cmpD B

Diagram NOT accurately drawn

m) TIa tri.o.nal.zs ACO and ABC

(5 marks)

oma(.e. A ¢s common to both '(:ra.o.l\ﬁ(.e.s, and o.ns(.e ACO = o.t\a(.c.

ABC
(3&\/&1\)

Two pacrs of equal angles means the third pair must also be equal, so triangle ACO

is similar to tr‘wma(.c. ABC

b) Corre.spomla.na sides: AC cn ACO corresponds ko AB cn ABC, and AD in ACO

corresponds to AC in ABC

Se AC : AB = AO-’:AC,aavu\aﬁ‘:A6='+-':$

AG = axt:ru=wcem

60 AB-AO=\‘-H=IZ¢.M
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m Triangle ABC is similar to triangle PQR.
AB=4cm,PQ=10cm,BC=xcmand QR = (x + 9) cm.
Work out the value of x and the length of QR. (4 marks)

scale oco.o'(:or =10+ 4 =25
x +9 2.5x
K 1 LS 7
21§ % ¢ 21§

QR =6+9=1I5
x =6, QR =15 cm
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