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SIMILARITYANDCONGRUENCE

Summary;

Similarshapesareidenticalinshapebutnotinsize

Theratioofthecorrespondingsidesofsimilarshapesisthesameandis

calledlinearscalefactor.

Foranytwosimilarshapes;

i)Ratiooflength=linearscalefactor(L.S.F)

ii)Ratioofareas=(L.S.F)2

iii)Ratioofvolumes=(L.S.F)3

Thefollowingpropertiesapplytosimilarshapes;

i)Correspondinganglesareequalasshown

thus<A=<P,<B=<Qand<C=<R

ii)Theratiosbetweencorrespondingsidesareequal

or

Congruentfiguresaretheoneswhichareexactlythesamesize
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Examples:

1.Inthefigurebelow,PQisparalleltoBC

i)ShowthattrianglesABCandAPQaresimilar

(Hint:showthatthetrianglesareequiangular)

ii)Writedowntheratiosbetweentheircorrespondingsides

2.ThetriangleABCandPQRbelowaresimilar

Determinethe;

i)linearscalefactor

ii)lengthAB

iii)ratioofareaoftriangleABCthatofPQR
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3.

a)FindthelengthsAPandQC

b)IftheareaoftriangleAPQis26.14cm2,findthe;

i)areaoftriangleABC

ii)AreaoftrapeziumPBCQ

4.Inthefigurebelow,MNisparalleltoBC.MN=14cmand

AM:MB=2:3

a)FindthelengthBC

b)IftheareaoftriangleABCis150cm2,findtheareaoftrapeziumMBCN.
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5.Studythefigurebelow.

IfAD=12cm,findtheareaoftheshadedregion

InthefigureaboveABisparalleltoDE.Calculatethe;

i)lengthAD

ii)ratioofareaoftriangleABCtoDEC
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IntheaboveABisparalleltoDE,DC=7cm,BE=2cm.

a)Calculatethelengthof;

i)AD ii)CE

b)GiventhattheareaofDECis30cm2,findtheareaofquadrilateral

ABED.

2.

InthefiguretrianglesPQRandPSTaresimilarandPS=5cm.Calculatethe

lengthofPRandST.
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ThetrianglesPQRandQSRaresimilar.CalculatethelengthsQSandSR.

4.

InthefigureABisparalleltoDE.CalculatethelengthsCDandCE.

Wordproblems:

1.Theareasoftwosimilartrianglesare18cm2 and32cm2

respectively.Ifthebaseofthesmallertriangleis6cm,findthebase

ofthelargertriangle.

(8cm)

2.Twosimilarfigureshavecorrespondingsidesoflength3cmand5

cm.Iftheareaofthelargerfigureis100cm2findtheareaofthe

smallerfigure

(36cm2)

3.Arectangle6cm longand5cmwideisenlargedsothatitsarea

becomes270cm2.Findthelinearscalefactor

(3)

4.Theheightsoftwosimilartinsare10cmand15cmrespectively.If
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thevolumeofthelargertinis405cm3,findthevolumeofthesmaller

tin

(120cm3)

5.Abeakerofheight21cmhasvolume135cm3.Findtheheightofa

similarbeakerwhosevolumeis40cm3

(14cm)

6.Atankhasavolumeof6400cm3andsurfacearea800cm2.Findthe

surfaceareaofasimilartankwhosevolumeis2700cm3

(450cm2)

7.Aconehasvolumeof120cm3andsurfaceareaof48cm2.Findthe

volumeofasimilarconewhosesurfaceareais108cm2

(405cm3)

8.Acylinderofradius2cmhasheightof3.5cmisenlargedsothatits

volumebecomes1188cm3.Findthelinearscalefactor

(3)

EER

1.InthefigurebelowDEisparalleltoAB.AB=15cm,DE=12cmand

AD=4cm C
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findthe;

i) lengthofCD

ii) areaoftrapeziumABEDifareaoftriangleCDEis288cm2

2.Atankofheight7.5cmhascapacityof540cm3.Findthecapacityof

asimilartankwhoseheightis5cm

3.Atankofheight2mandwidth1.4mhascapacityof3.08m3.Find

theheightandwidthofasimilartankwhosecapacityis83.16m3

4.Twosolidshavealinearscalefactorof3.Giventhatthelargerone

hassurfaceareaof324cm2andvolumeof405cm3,findthevolume

andsurfaceareaoftheother.

5.Thevolumesoftwosimilarcupsare64cm3and343cm3respectively.

Findtheratiooftheirsurfacearea.

6.Atankhasvolumeof2700cm3andsurfaceareaof450cm2.Findthe

surfaceareaofasimilartankwhosevolumeis6400cm3

7.Theheightsoftwosimilarcupsare10cmand15cmresp.ifthe
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largercuphassurfaceareaof108cm2andavolumeof405cm3.

Findthesurfaceareaandvolumeofasmallercup

8.Aconehasradiusof7cmandverticalheightof30cm.Findits;

i)itsvolume

ii)thevolumeofanothersimilarlargerconewhichhasalinearscale

factorof2.

9.Theheightsoftwosimilarjugsare6cmand8cmresp.ifthe

capacityofthelaegerjugis252cm3,findthecapacityofthesmaller

jug

10. Theareasoftwo

similartrianglesare18cm2and32cm2resp.iftheheightofthe

smallertriangleis6cm,findtheheightofthelargertriangle.

11. Inthefigure

belowPQisparalleltoMN.IfKP:PM=4:13,KN=20.4cmandPQ=

6.4cm

FindthelengthsofKQandMN.

12. InthefigurebelowBAC=DBC,BC=8cm,DB=6cmand

DC=4cm
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FindthelengthofADandAB


