R Congruent and similar shapes

ROBINSON Worked solutions

This topic online

n Here are the side lengths of four triangles.

Triangle A:5cm, 7 cm, 9 cm
Triangle B: 5c¢cm, 7 cm, 8 cm
Triangle C: 9cm, 7 cm, 5 cm
Triangle D: 5¢cm, 6 cm, 9 cm

Write down the letters of the two triangles that are congruent to each other. (1 mark)
Conarue.mt trumsu.s have the same shape and scze. 95 (scde-scde=-scde) says that
three mo.tc.hf.ns sude (.u\stks are enough to establish thes, even Lf one trimnate. is
rotated or re.oc(.ecke.d.

Trumal.e. A has scdes S em, Temand 1 em. TriaA3L© C has sides Yem, Temand S cm,
which is the same set of three (.e.nsths

Tria.l\a(.c ® (s, 7, 8) and Tr'\o.ns(.c 0 (s, ¢, 1) each d'\l.ocer From this set, so the
oonSruLnt pacr cs A and C

A and C

n Lena says, "If two triangles have the same three angles, they must be congruent.”
a. Write down the four conditions that do show two triangles are congruent.

b. Explain why Lena is wrong. (2 marks)

o)
S99, SAS, AsA, RHS
o)

Same o.na(.zs = same shage, but not o.(.wo.ds the same size

e.q. 5tdes B, %4, S and scdes ¢, 3§, \0 have eq val ““3"“

AAA on(.j shows the (:ra.oms(.cs ore similar
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n In triangles PQR and XYZ,

PQ=XY=6cm
angle PQR = angle XYZ = 40°
QR =YZ=8cm

The two triangles are congruent.

Write down the congruence condition that shows the triangles are congruent. (1 mark)
Tweo pairs of stdes are "1“’"

PO = XY and QR =YZ

The equal M\S(.Ls, angle PO and anqle AYZ, are between these pairs of sides ot
A and at Y, so the angle cs the cncluded angle ca eoch tr:.cu\au.

Two sides and the taclvded angle ma.teh, so the condition is SAS
SAS

n The diagram shows triangle PQR and triangle XYZ.

Are the two triangles congruent? Give a reason for your answer.

R Z
500 70o 700 500
X
6 cm QY 6 cm
Diagram NOT accurately drawn (2 marks)

P = KT =6 em
Ana(.e. P = omst.e. K= Soo
Aaa(.e, &= mnate v = 'IO‘>

The € em scde s between the twe o.na(.e.s in both

Yes, c.onarue.nt (AsSA)
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a Triangle ABC is congruent to triangle DEF.
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A corresponds to D, B corresponds to E and C corresponds to F.

AB =7 cm, BC =9 cm, angle ABC = 48° and angle BCA = 71°.

a. Write down the length of EF.
b. Write down the size of angle DEF.
c. Work out the size of angle EDF.

o.) EF Mo.kchts 6(1
EF=9cm
b) o.nSLQ. 0EF matches o.I\SLC. ABC

)
o.ASLO 0EF = us
c) o.AS(.e. EOF matches o.AS(.e. BAC
o (= o
\80 -4% -7
(-]
= 6\

o) 9em b) '-G‘bo ¢) ‘\°

Rectangle A measures 4 cm by 6 cm.

(3 marks)

Rectangle B is mathematically similar to rectangle A. The shorter side of rectangle B is 10 cm.

a. Work out the scale factor of the enlargement from A to B.

b. Work out the length of the longer side of rectangle B.

o)
scole oco.c‘kor =04

=2.5
b)
x2S =I5

o.) 2.5 b) IS em

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.

Scale }o.ctor From A6C o POR

12 em

R

(2 marks)

(2 marks)
Q. :AB=9:¢=15
BC x1S=B%1.S =12 cm
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n Triangles ABC and PQR are mathematically similar.
Angle ABC = angle PQR and angle BCA = angle QRP.
a. Work out the length of QR.
b. Work out the length of AC.

6 cm /.5cm

B C Q R
6cm

Diagram NOT accurately drawn (3 marks)

Scale oco.r.kor sma.ll o Lo.r3c,
=4 =19

o)

QR =¢xI15=1

b) Large to small: devide
AC=1s=:15=*5

o.)‘lc.m\o)S'c.m

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition

Page 4 of 8
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



n Jamal is 1.6 m tall. At 4 pm his shadow is 2 m long.
At the same time, a flagpole next to him casts a shadow 9 m long.

The sun makes similar triangles with Jamal and with the flagpole, as shown in the diagram.
Work out the height of the flagpole.

flagpole
h
Jamal
16 ml\
| 1
2m 9m

Diagram NOT accurately drawn

(3 marks)
Scale J;o.c(:or From the shadows
1:2=4us5s
WX 4Y4S =72
T2 m
robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition Page 5 of 8

Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting.



m ABCD is a kite in which AB = AD and CB = CD.
The diagonal AC is drawn.

Prove that triangle ABC is congruent to triangle ADC.

Diagram NOT accurately drawn

A6 = A0 becauvse ABCO is o lkete (Sivu\)
C6 = C0 becovuse A6CO is o kete (3'\\/@(\)
AC s common %o both '(:rao.(\ste.s, so AC = AC

(3 marks)

Three pairs of sudes are egual, so krimna(.e. ABC s col\sﬁ)%(\t ‘o
trcangte AOC (S55)
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m The straight lines AD and BC cross at M.
AM = MD and BM = MC.
Prove that triangle ABM is congruent to triangle DCM.

Diagram NOT accurately drawn (3 marks)

AM = OM (3ive.l\)
6M = CM (3iv¢.n)
m("‘ AMB = MQ“ oMC (\/ertico.u.d opposite o.nat.e.s)
Congruent by SAS

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition

Page 7 of 8
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



m 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 '(:r:.mna(.c.s share oms(.e. A, and the po-ratlel Lenes 9ive equal corresponding angles
ot 0 and 6 Mmtchma M\B(.e.s establish s:.mi(.o.r&.t:, be.l,ore. "5“‘3 o scale J,o.ctor

Becavse OF o parallel to &C, tr:.omate, AODE s semelar to
triangle ABC

AB =A0+00 =4 4¢=10cm, so the scale aco.c.kor From AOE ¢
ABC=AB:A0=10:u=25

BC = 0Ex25=5x25=12.5cm

12.9 em

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition

Page 8 of 8
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



