R Similar shapes: finding 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 shapes to be sumelar, corresponding sides must be ca the same rateo

(multeplied b:} the same scale }«c‘tor), not tacreased bv the same amount

8rtu=2bvtioz¢= %, so the rotios are J.iJ.J;e.ru\t and the re.cko,nn(.es o.re not
semilar

n Triangle ABC is similar to triangle PQR.
AB corresponds to PQ, and BC corresponds to QR.
AB =6cm,PQ=9cmandBC=38cm.
Work out the length of QR. (2 marks)

Scale oc,mc.'(:or From ABC &o PR A = AB = 4q +é=1IS
QR = BCxis=Bx1.5 =12 em

12 em

n Triangle ABC is similar to triangle PQR.
AB corresponds to PQ, BC corresponds to QR and AC corresponds to PR.
AB:PQ=3:7
AC =15cmand BC =9 cm.
a. Work out the length of PR.
b. Work out the length of QR. (3 marks)

o)
Scale J:o.o‘tor A6C £o POR = %

PK=|S‘X%=IS+3X‘7

PR =35 em
b)

-
&R=1x?=1+3x7

OR =21cm
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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)

Ana(.e.s th o ‘triana(& sum to I%OO, so o.na(.z C=1%0-35-80=
-
¢S

o
Also angle F = 120 - 30 - ¢5 = 35
Both tru.na(.zs have M\n(&s °of 3$°, %O° and 650. Two tr;.o.nal.e.s with the same three

o.nSLLs are scmilar

a 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.c'tor = 24 +\§ =16
b) Wedth of the print =10 % .6 = \§ em

n Triangle ABC is isosceles with AB = AC = 9 cm and BC = 6 cm.
Triangle DEF is isosceles and is similar to triangle ABC, with DE = DF = 15 cm.
a. Work out the scale factor from triangle ABC to triangle DEF.
b. Work out the length of EF. (3 marks)

o)
AE) corresponds to OE

scole J.ou:,tor =15 =1
9

3
)

EF corresponds to &C
EF =¢x S
3

EF =10 em
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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 =7.5cmand DF = 12 cm.
a. Work out the length of EF.
b. Work out the length of AC. (4 marks)

Scale l.mc.tor From ABC &, 0EF = 0OE - AB
a) EF = 60 X \.9

b) G'o'mb the other wa.y, devide b:) the scale oca.c.tor
AC = OF zi.s =122 \.S =2 cm

1S +S =15

TXLS =10.5 em

n Triangle ABC has sides AB =4 cm, BC = 6 cm and AC = 8 cm.
Triangle DEF has sides DE = 6 cm, EF = 9 cm and DF = 12 cm.
a. Show that triangle ABC is similar to triangle DEF.

b. Triangle PQR is similar to triangle ABC. PQ corresponds to AB and PQ = 10 cm. Work out the
perimeter of triangle PQR.

c. Triangle GHI is congruent to triangle ABC. Write down the scale factor from triangle ABC to
triangle GHI. (5 marks)

¢4 =15
EF+:BC=9:¢=15
=15

Same scale l.mctor, s0 simelar
)

Scale J.o.c.tor =104 =2S
Perimeter ABC = v+ ¢+ 2 =19
18 X 2.5 =45

4S cm
)

Coaaruu\t means the same size

scale ocac{:or \
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n 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.

6 cm

A 4

Diagram NOT accurately drawn (3 marks)

The truangles share anqle A, and the parallel Lenes 9geve equal correspond.ing angles
ot 0 and 6 Mo.tcku\s M\a(.e.s establish s:.m:.(.o.ritd \oe.l,ore. Us‘ms o scole o(;o.c.'tor

Becovse OF oo parallel to B¢, {:r:.o.nﬁte. ADE s similar to
traa.na(.z ABC

AB = A0+ 06 =u +6=10cm, so0 the scale Foctor grom AOE ¢o
ABC=AB:A0=10:u=25

BC = DEx2s=5x25=125cm

\2.5 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 to 0E, alternate angles are egual and the ve.rtic.a.(.(.d

oppos'\te. o.nn(.e.s at Care uLuo.(., s0 tr:.o.ns(.b ABC s similar to tri.oma(.e. EOC
The scale ocac.'(:or From tr:.o.na(.e. ABC to t"’”‘%"" EOC =CE -

AC=¢:9=2
3
o) O corresponds o AB, s0 OE =12 x % =2 em

b) 6C corresponds to 0C, so &C

CO%(%)=S’X%=7.S'QM
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m Triangle ABC is similar to triangle DEF.
AB corresponds to DE and BC corresponds to EF.
AB=6cm,DE=9cm,BC =xcmandEF = (x + 4) cm.

Work out the value of x and the length of EF.

1:¢=15

x+t 4y .S
T 0.5 ~*
*0.5 <0.5

EF=a+u=
Checl: 12 = 8
x =8, EF

scaole oco.o‘tor

.S

\2 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.

6 cm

8 cm

A 4

Diagram NOT accurately drawn

62.:.0.050 6C ts parallel to OE, triangle A&C ts semelar to
P N
triangle AOE

AO = ¢+3=19cm, so the scale ac,o.c.‘kor='1*.€=l.5'

(4 marks)

a.)OE = AX\IS =12 cem

b) Areas °f stmilar shages scale bj the s9Uare ot the scale oco.c,tori area of AOE =
24 X I.S° = 24 X 2.25 = S4 em

Are.a. oJ; ‘tro.pzzwm 6OEC =S4 - 24 = 30 cm:
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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.

10 cm 8 cm

P 6cm Q

Diagram NOT accurately drawn (4 marks)

Tramns(.e.s PSSO and POR share oma(.z P, ond each has o r:.sk‘t o.ASLe. (ot S and ot Q),
s0 tkey are semilar

Ta semilar '(:rao.ﬂate.s, S : OR
A5

PO = PR
QR XPA PR =B %x¢=\0

= 4.8 cem

Check Using area

\ = 2 \ 2
Y XEexX® T 24 cm and Py X \OX 48 =24 cm , which agree
“+.2 em
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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

o) Ia truu\a(.zs ACO and ABC

(5 marks)

o.ns(.e. A is common £o both tra.o.l\a(.zs, o.nd 0.03(.!, ACO = o.nSLe.
AGC
(s‘we.n)

Tuwo pairs op equal angles means the third pacr must alse be equal, so tr:.omSLe. ACO
s semelar to tr;«na(.e. ABC

b) Correspond.ma scdes: AC wa ACO corre.spomls o A6 in A6C, and AOD cn ACO
corresgponds to AC .n ABC

Se AC = AB = AO%AC,sav;033+A6=H~‘:%
AB = 8x B :u=1em
B0 = AB-A0=1k-4=12cm
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