Similarity (With Applications to Maps & Models)

Exercise 15A

Question 1.
In the figure, given below, straight lines AB and CD intersect at P; and AC // BD. Prove
that:

(i) AAPC and ABPD are similar.
(i) If BD=2.4cm AC = 3.6 cm, PD = 4.0 cm and PB = 3.2 cm; find the lengths of PA and
PC.

AD
A B

P
C
Solution:
(i)
In AAPC and ABFD,
ZAPC = ZBPD L. (wertically coposite angles)
ZACP = ZBDP .. (alternate angles since AC||BD)

L ABPC ~ ABPD L (AS criterion for similarity)
(ii)

In ASFC and ABPD,
SABPC = ZBPD L (wvertically cpposite angles)
SACP = ZBDP L. (alternate angles since AC||BD)
LOAAPC ~ ABPD L (A4 criterion for similarity)
o, PA_PC_AC
"PE PD BD
N PA _PC_36

32 4 24



SO —="" and —=2—
32 2.4 4 24
AEx32
= PA= 54 =4.8 cm
andPC=3'EX4=6 m

2.4
Hence, FA =48 cm and PC=6& cm.

Question 2.

In a trapezium ABCD, side AB is parallel to side DC; and the diagonals AC and BD
intersect each other at point P. Prove that:

(i) AAPB is similar to ACPD
(i) PA x PD = PB x PC

Solution:

()

In ASPE and ACPD,

ZAPB = ZCPD L (vertically opposite angles)
ZABP = ZCDP L (alternate angles since AB||DC)
L ABPE ~ ACPD L (A criterion for similarity)

(i)




In AAFPBE and ACPD,

SRPB = ZCPD L. (wertically opposite angles)

ZABP = ZC0OP L (alternate angles since AB||DC)

L AAPE ~ ACPD L (AA criterion for similarity)

= PA_B (Since corresponding sides of similar riangles are equal.)

= PAxPD =PB xPC

Question 3.

P is a point on side BC of a parallelogram ABCD. If DP produced meets AB produced at
point L, prove that:

(i) DP: PL = DC: BL.

(i) DL: DP=AL: DC.

Solution:

()

Since AD||BC, that is, AD||BP,
by the Basic Proporticnality theorem, we get
DL AL
DF  AB
Since ABCD is a parallelogram, AB = DC
DL AL

5% BE~ B



(i)

Since AD||BC, thatis, AD||BF,
by the Basic Proportionality theorem, we get
DP  AB
FL BL
Since ABCD is a parallelogram, AB = DC

OF DC
S0, BB

Question 4.
In quadrilateral ABCD, the diagonals AC and BD intersect each other at point O. If AO =
2C0 and BO=2DO; show that:

(i) AAOB is similar to ACOD.
(i) OA x OD - OB x OC.

Solution:

(i)




Since AD = 2C0 and BO = 2D,

AD 2 BO

coO 1 DO

Aleo, ZA0B = ZD0OC | (verfically opposite angles)
SO, ANDB ~ ACOD L (SAS aiterion for similarity)

(i)

Since AD = 200 and BO = 200,
Ao 2 BO

co 1 Do

S0, QA <00 = 0B =< OC,

Question 5.

In AABC, angle ABC is equal to twice the angle ACB, and bisector of angle ABC meets
the opposite side at point P. Show that:

(i) CB: BA=CP: PA

(i) ABx BC =BP x CA

Solution:

()
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In ARBC,
ZABC = 2-ACE
Let #ACE = x

= LABC = 22408 = 2x

Given BP is bisector of ZABC,

Hence ~ABP = ZFPBC = x

Using the angle bisector theorem,

that is, the bissctor of an angle divides the side opposite to it
in the ratio of other two sides

Hence, OB : BA = TP PA

(i)




In ARBC,

SABC = 220808

Let ZACE = x

= LABC = 2£ACB = 2x

Given BP iz bisector of ZABC

Hence ~ABP = ZFBC = =

Using the angle bisector theorem,

that is, the bisector of an angle divides the side opposite to it
in the ratic of other two sides.

Hence, CB . BA = TP PA

Consider AABC and AAPB,

ZABC = ZAPB ... [Exterior angle property ]

£BCP = Z8BP ....[Given ]

L ARBC ~ ABPB [AA criterion for Similarity ]

A BC
~B T BP
= ABxBC=BFPxCA

[ Corresponding sides of similar triangles are proportional )

Question 6.

In AABC; BM L AC and CN L AB; show that:

AB _ BM _ AM
AC CN AN
Solution:
A
N M




I AABM and AACH,

ZANMB = ZANC L(BML AC and Ch L AB)
ZBAM = 2CAMN ... (common angle)

= AABMAARCH (A ariterion for Similarity)
_ AB _BM_AM

AC TN AN

Question 7.
In the given figure, DE//BC, AE =15cm, EC =9 cm, NC = 6 cm and BN = 24 cm.

(i) Write all possible pairs of similar triangles.
(ii) Find lengths of ME and DM.

A

D JM E
/[ o1\
B N c

Solution:
(i)
In AAME and AANC,
ZANE = Z8MNC L (Since DE||BC that is, ME||MNC.)
ZMAE = ZNAC L (common angle)
= AAME~ALNT (A criterion for Similarity)

In AA0M and ALBN,

ZADOM = ZABN ....(Since DE||BC that is, DM]||BN.)
ZDAM = ZBAMN . (common angle)

= AADM~ARABMN L (A aiterion for Similarity)

In AADE and AABC,

ZADE = Z8BC ....(Since DE||BC that is, ME||NC.)
ZAED = £ACB L (Since DE||BC)

= AMDE~ARBC | (AL criterion for Similarity)



(ii)
In AAME and AANC,
LZAME = ZANC L (Since DE||BC thatis, ME||NC. )
SMAE = ZNAZ L (common angle)
= AANME~ALNC L LAS criterion for Similarity)

_ ME_ AE
MNC A
ME _ 15
& 24

=ME=375cm

In A80E and ALBR,
Z8DE = #8BC ....(Since DE||BC that is, ME||NC.)
ZBED = £ACB L. (Since DE||BC)
= AMDE~AABC | (AL criterion for Similarity)
A0 AE 1S
AB T AC T 24
In A80M and ALBRM,
ZB0M = £ABMN L. (Since DE||BC thatis, DM||BM.)
ZDAM = ZBAN | (common angle)
= ALDM~ABBN (AL criterion for Similarity)

=——=_" . . (from{i})
DM _ 15
24 24
=[0OM=15 cm

Question 8.

In the given figure, AD =AE and AD? = BD x EC
Prove that: triangles ABD and CAE are similar.

A




Solution:

In ARBD and ACAE,
SADE = #AED | (Angles cpposite equal sides are equal )

o, ZADE = ZAEC
(Since £ADB + £ADE = 180F and £AEC + LAED = 180°)

Also, AD° = BD x EC

AD EC
BD AD
AD EC
BD AE

= AMBD~ACAE L (SAS criterion for Similarity)

Question 9.

In the given figure, AB // DC, BO = 6 cm and DQ = 8 cm; find: BP x DO.

D Q _¢C

h 4

AP B

Solution:

In ADOC and ABOP,

00 = ZPBO .. .(3Since AB||DC that is, PB||DQ.)
So, ZDO0 = ZBOP . (vertically opposite angles)
= ADOQ~ABOP .. (A4 criterion for Similarity)

DO DQ
BO EP
DO 8
& BP

= BPx D0 = 48 cme

Question 10.
Angle BAC of triangle ABC is obtuse and AB =AC. P is a point in BC such that PC = 12

cm. PQ and PR are perpendiculars to sides AB and AC respectively. If PQ = 15 cm and



PR=9 cm; find the length of PB

Solution:

In AABC,

AC=AB ... (Given)

= ZABC = ZACE . .(Angles opposite equal sides are equal.)
In APRC and APCB,

ZABC = ZACE

SPRC = #PQB ... (Both are right angles.)

= APRC ~ APQE ... (&4 criterion for Similarity)

PR _RC_PC

PO QB PB
_ PR _PC

PO PB
-2 _12

15 PB
=PB =20 cm
Question 11.

State, true or false:

(i) Two similar polygons are necessarily congruent.

(i) Two congruent polygons are necessarily similar.

(iii) All equiangular triangles are similar.

(iv) All isosceles triangles are similar.

(v) Two isosceles-right triangles are similar.

(vi) Two isosceles triangles are similar, if an angle of one is congruent to the
corresponding angle of the other.

(vii) The diagonals of a trapezium, divide each other into proportional segments.



Solution:

(i) False
(i) True
(i) True
(iv) False
(v) True
(vi) True
(vii) True

Question 12.
Given = 24GHE = « DFE=90°,DH =8, DF =12,DG = 3x+ 1 and DE = 4x + 2.

G

F,/l" D

H

Find; the lengths of segments DG and DE.

Solution:

In ADHG and ADFE,
ZGHD = ADFE = 90°
L0 =20 (Zommon)

o ADHG - ADFE

CH DG

DF  DE
:bEZB}(—l

12 dx 42
= 32w+ 16 = 36x - 12
= 28 = 4
=W =

DG=3x7-1=20
DE=4x7+2 =30



Question 13.
D is a point on the side BC of triangle ABC such that angle ADC is equal to angle BAC.
Prove that CA? = CB x CD.

Solution:

[N

T AANT and ARAM
SADC = JBAC (Given)
SACD = SACB (Common)

- AADC ~ ABAC
LEA_LD
"CBCA

Hence, A% = CBx CD

Question 14.

In the given figure, AABC and AAMP are right angled at B and M respectively. Given AC
=10cm, AP =15cmand PM =12 cm.

(i) Prove that AABC ~ AAMP
(ii) Find AB and BC.

Solution:

(i) In A ABC and A AMP,

2 BAC= . PAM [Common]

£ ABC= # PMA [Each = 90°]

AABC ~ A AMP [AA Similarity]

(i)

aM=+JaP? - PMZ= 157 - 127 = 11
Since 4 ABC — & AMP,




4B BC _ AC

M PM AP
AB _BC _ AC
aM - PM AP
4B BC 10

= = = —
11 12 15§
From this we can write,

4B 10
11 1%
—oap = 9% oo
BC_ 10
1z 15

= BC = 8 cm

Question 15.
Given : RS and PT are altitudes of A PQR prove that:

(I)APQT ~ AQRS,
(i) PQ x QS = RQ x QT.

Solution:




(i)

In 4PQT and AQRS,

LPTO = ZRSQ = 90°(Given)

SPQT = ZRQS {Common)

APOT ~ ARQS By A4 similarity)
(i)

Since. triangles PQT and RGOS are similar.
P QT

"RQ TGS

=POx05=RO=QT

Question 16.

Given : ABCD is a rhombus, DPR and CBR are straight lines

D C

R
Prove that; DP x CR = DC x PR.

Solution:

In ADPA and ARPC,

SDOPA = SRPC (Wertically opposite angles)
SPAD = ZPCR (Alternate angles)

ADPA - ARPC

"DP _AD

"PBRTER

% = % (AD =DC, as ABCD is rhombus)
Hence, DP = CR=DC = PR



Question 17.

FB _ BC
Given: FB =FD, AE L FD and FC 1L AD. Prove : AD — ED
Solution:
Given, FB = FD
s SFDOB = ZFBD L1

In AAED and AFCE,

LAED = LFCB = 90°

SADE = SFBC [Using (1)]

AMED ro AFCE B AL similarity]

Question 18.
In A PQR, £ Q =90° and QM is perpendicular to PR, Prove that:

(i) PQ2 = PM x PR
(i) QR? = PR x MR
(iii) PQ2 + QR = PR2

Solution:




(i} In APOQM and A PQR,
£ PMQ= 2 PQR=90°
£ OPM = ~ RPQ [Common)
cOAPOM -~ APRGQ (By A4S similarity)
PO M
= PO¢ = PV x PR
(il In AQMRand A PQR,
£ QMR =~ PQR=90°
2 QRM =~ QRP{Commaon)
L AQMR ~ APGR (By A4 similarity)
QR MR
= QRZ = PR x MR
(iii) Adding the relations obtained in (i) and {ii), we get,
PO? + QR? = PMx PR + PR x MR
= PR(FM + VIR
=PFR = FR

= PR?

Question 19.

In A ABC, 2 B =90° and BD x AC.

(i) If CD =10 cm and BD = 8 cm; find AD.
(ii) If AC =18 cm and AD = 6 cm; find BD.
(i) If AC=9 cm, AB =7 cm; find AD.

Solution:




(i} In ACDE,

L1+ £ 2+23=180°

Z1+ 2 3=90°...(1)(5ince, ~ 2 =90")
£33+ £ 4=90°..(2) (Since, »~ ABC =907

From (1) and {2},
S1l+23=23+24
21l=.24

Also, » 2=~ 5=90"

o ACDE ~ ABDA (By A& similarity)
Cco  EBD

= — = —
BD AD

= BD® = AD = CD

= (8)% = AD x 10

= A0 =64
Hence, AD = &.4 cm

(i) Also, by similarity, we have
BD CD

DA~ BD

BD? =6x(18-6)

BD? = 72

Hence, BD = 2.5 cm

Clearly, AADB ~ ALBC

CAD _AB

AR AC

AD_M_E_S’LL
9 9 9

Hence, AD = Sg Cm

Question 20.

In the figure, PQRS is a parallelogram with PQ =16 cm and QR = 10 cm. L is a point on
PR suchthat RL:LP =2: 3. QL produced meets RS at M and PS produced at N.



N
S P

Find the lengths of PN and RM.

Solution:

In ARLG and APLN,

SRLD = ZPLM (\ertically opposite angles)
SLROD = ZLPM (Alternate angles)

ARLE ~r APLN (&8 similarity

~RL _RQ

PPN

Z 10

3 PN

FM =15 cm

In ARLM and AFLQ,

SRLM = ZPLO (\Vertically opposite angles)
SLRM = ZLPO) (Alternate angles)
ARLM rs APLO (AL similarity)
CRMRL

PP

RM 2

e =3

3
RM = 22
3

= 1[21E I
3
Question 21.
In quadrilateral ABCD, diagonals AC and BD intersect at point E. Such that
AE : EC = BE :'ED.

Show that ABCD is a parallelogram



Solution:

Given, AE: EC=BE: ED
Draw EF || AB

In A ABD,EF || AB
Using Basic Proportionality theorem,

DF _DE
FA EB

Thus,in A DCA, E and F are points on CA and DA respectively such that % = %

EAL
Thus, by converse of Basic proportionality theorem, FE || DC.

But. FE || AB.
Hence, AB || DC.
Thus, ABCD is a trapezium.

Question 22.
In A ABC, AD is perpendicular to side BC and AD? = BD x DC.
Show that angle BAC = 90°

A
1l 2




Solution:

A
112
B D C
Given, ADZ =BD = DC
AD  BD
OC  AD

ZADE = JALC =907
s ADBA - ADAC (SAS similarity)

5o, these two triangles will be equiangular.
L Zl=sCand 22 = 2B

S+ 22=,B+ 20
8= By ZC

By angle sum property,
LA+ 2B+ 20 =180P
L8+ 2P = 1800

228 = 180°

L8 = ZBAC = 9P

Question 23.
In the given figure AB // EF // DC; AB ~ 67.5cm. DC = 40.5 cm and AE = 52.5 cm.

A

B C
F

(i) Name the three pairs of similar triangles.
(ii) Find the lengths of EC and EF.



Solution:

[i} The three pair of similar triangles are:
ABEFand ABDC
ACEFand A CAB
AABE and A CDE
(i) Since, A ABE and A CDE are similar,
ABAE
cD CE
67> 525
405 CE
CE=321.5cm
Since, A CEF and A CAE are similar,
CE EF
CA AB
=21.5 _ EF
52.5+31.5 £7.5
31.>  EF
84  &7.5

EF - 212625

2

405 5

EF=_—"=25_"cm
16 1&

Question 24.
In the given figure, QR is parallel to AB and DR is parallel to QB.

l)

A B

Prove that— PQ2 = PD x PA.



Solution:

Given, QR is parallel to AB. Using Basic proportionality theorem,
— PO B FR

— = .01
FA  FB
Also, DR is parallel to QBE. Using Basic proportionality theorem,
DR oy
PO FB
From (1) and {2}, we get,
PO FD
PA ~ PQ
PG? = PD < PA
Question 25.

Through the mid-point M of the side CD of. a parallelogram ABCD, the line BM is drawn ‘
intersecting diagonal AC in L and AD produced in E.
Prove that : EL = 2 BL.

Solution:

1= 2 & (Alternate interior angles)

2= 23 Wertically opposite angles)

DM = MC (M is the mid-point of CD)

L ADEM = ACBM (AAS congruence criterion)
So,DE = BC (Corresponding parts of congruent triangles)
Also, AD = BC (Opposite sides of a parallelogram)
=AE=AD+DE=2BC

Mow, ~1=./6and /4= .5

cOBELA e ABLC (A8 similarity)

EL_EA
BL ~ BC
EL _BC
BL  BC



Question 26.

In the figure given below P is a point on AB such that AP : PB =4 : 3. PQ is parallel to AC.

A P B

(i) Calculate the ratio PQ : AC, giving reason for your answer.
(ii) In triangle ARC, « ARC =90° and in triangle PQS, « PSQ = 90°. Given QS = 6 cm,
calculate the length of AR. [1999]

Solution:

(i} Given, AP: PE =4: 3.
Since, PQ || AC. Using Basic Proportionality theorem,
AP _ o0
PE QB
cQ o4
QB 3
LB 3

BC 7
Mow, .~ POB = ~ ACE (Corresponding angles)
£ QPB = » CAB [Corresponding angles)

s APBQ v AABC (A8 similarity)
- PE_BQ

AC  BC

PQ 3 :

= === Lsing i1
= [Using (1)]

[ii) # ARC = ~ Q5P =907
ZACR = 2 5PQ [Alternate angles)
SOAARC 0 AQSP O (AA similarity)

ARAC
= — = —
Qs PQ
AR _7
0s 3
Fds




Question 27.
In the right angled triangle QPR, PM is an altitude.

P

35¢em

Given that QR = 8 cm and MQ = 3.5 cm. Calculate, the value of PR., [2000]
Given— In right angled A QPR, 2P =90°PM L QR,QR=8cm, MQ =3.5¢cm
Calculate— PR

Solution:

We have:

SOPR = ZPMR = 20"

SPRO = SZPRIM (Commaon)
APOR ~o AMPR (A2 similarity)
QR FR

PR MR

PRZ =2x 4.5=36

FE. =6 cm

Question 28.

In the figure given below, the medians BD and CE of a triangle ABC meet at G.
Prove that—

(i) AEGD ~ A CGB
(i) BG = 2 GD from (i) above.



Solution:

(i} Since, BD and CE are medians.

AD=DC

AE=BE

Hence, by converse of Basic Proportionality theorem,
ED||BC

In A EGD and A CGB,

SDEG = ZGCB (Alternate angles)

SEGD = SBGEC (“ertically opposite angles)
AEGD ~ ACGE (A% similarity)

(i1} Since, AEGD ro ACGE
GD ED

& 8¢ W

In A AED and AABC,

SAED = SABC (Corresponding angles)

SEAD = SBAC (Commaon)

AEAD ro ABAC (AL similarity)

CED  AE 1

"BC  AB

_Eb_1
BC 2

From (1),

D

GB 2

GB = 200

(Zince, Eis the mid —point of AB)

M1

Exercise 15B

Question 1.
In the following figure, point D divides AB in the ratio 3:5. Find:

AE . AD
D Ec @ 2B
.. AE
(i) ¢
Also, if:

(iv) DE = 2.4 cm, find the length of BC.



(v) BC = 4.8 cm, find the length of DE.

A
D E
B B C
Solution:
(i)-
Given that @ = E
B &
A0 3
% FETF

In AADE and A&BC,
ZADE = £ZABC ... (Since DE||BC, so the angles are corresponding angles.)

LB = 28 (Common angle)
. ARADE ~ AABC .. {AA criterion for Similarity)

AD _ AE
AR AD
AE 3
AT B
(ii)
Given that @=§
E &
AD 3

0, — ==,
AR B



(iii)
Given that AD
B
AD 3
So, T2 -2,
% 3B
In ARDE and ALBC,
ZADE = £ABC ... (Since DE[|BC, so the angles are corresponding angles.)

0
Ll e

B =28 . [Common angle)
» AADE ~ AABC .. {AA criterion for Similarity)

AD _ AE
AR AC
AEO3

AC B

(iv)
. AD 3
3 that —= = =.
ven that —= = <
A0 3
So 22
> AB”B
In AADE and ALBC,
ZADE = ZABC ... [Since DE||BC, so the angles are corresponding angles.)

LB = £ZA .. {Common angle)
o AADE ~ AABC L [AA criterion for Similarity)

AD - DE

AR BC

3 2.4

2~ BC
=BC=64cm



(v)

| AD 3

3 that —= = =,

[RE=1] = DB 5
AD 3

s, B2 _ 3

“FETE

In A80F and AABC
ZADE = ZABC ... (Since DE||BC, so the angles are corresponding angles.)

Z8 = 28 . [Common angle)
o AADE ~ 8ABC L {AA criterion for Similarity)

AD  DE
~ 5B BC
3 DE
g 48
=DE=128cm

Question 2.
In the given figure, PQ//AB;
CQ=48cmQB=3.6cmandAB=6.3cm. Find:

CP
(i) P&
(i) PQ
(iii) If AP=x, then the value of AC in terms of x.
A
P
B Q C

Solution:



(i)
In ACPQ and ACAB,
ZPCQ = ZACE . (Since PQJ|AB, so the angles are corresponding angles.)
£C = £C ... [Commaon angle)

L ACPQ ~ ACAB L {AA aiterion for Similarity)

cp_cQ
cA CBE
cP_48_4
Ch 8.4 7
CP 4

< el

% BRT3

(i)

In ACPQ and ACAB,

ZPCQ = ZACE L. (Since PQ[|AB, so the angles are corresponding angles.)
ZC=2C .. (Common angle)

L ACPQ ~ ATAB . (AL ariterion for Similarity)
_PQ_CQ

AB CB
P4 _4s

6.3 8.4
=PJ)=36cm

(iii)
In ACPQ and ACABR,
LZPCQ = £ACE ... (Since PQ[|AB, so the angles are corresponding angles.)
£ZC=2C .. [Common angle)

. ACPQ ~ ACAB .. fAA criterion for Similarity)

CP_ CQ
AC  CB
CP 48 4
AC 84 7
So ifAC s 7 parts, and CPis 4 parts, then FA is 3 parts,

Thus, AC = EF’A = Ex.
3 3



Question 3.

A line PQ is drawn parallel tp the side BC of AABC which cuts side AB at P and side AC
at Q. If AB =9.0 cm, CA=6.0 cm and AQ = 4.2 cm, find the length of AP.

Solution:

4.2 cm

9 cm Eeom
Q

In AAPQ and AABC,

ZACD = ZABC .. (Since PQ||BC, so the angles are corresponding angles.)
ZPAQ = £BAC ... {Common angle)

L ARAPQ -~ ARBC L {AA ariterion for Similarity)

AP _AQ
AR AC
_ AP _42
9 &
= AP =63 cm
Question 4.

In AABC, D and E are the points on sides AB and AC respectively.
Find whether DE // BC, if:

(i) AB=9 cm, AD=4 cm, AE=6 cm and EC = 7.5 cm.

(ii)) AB=63 cm, EC=11.0 cm, AD=0.8 cm and AE = 1.6 cm.

Solution:



In ARDE and ARBC,

BE 6 4
EC 7.5 5
AD 4 .
EO - T L Since AR = 9cm oand AD = 4 cm)
o, AE_AD
"EC BD'
- DE||BC

By the Converse of Mid-point theorem)



(ii).

2om 1.6com

11 cm

In ALDE and AABC,
AE 1.6 0.8
EC 11 &5
AD 08 08
BD 6.3-8 G55
., AE_AD
"EC BD
~DE||BC ... .(By the Converse of Mid-point theorem)

Question 5.

In the given figure, AABC ~ AADE. If AE: EC =4 :7 and DE = 6.6 cm, find BC. If ‘X’ be the
length of the perpendicular fromA to DE, find the length of perpendicular from




A to DE find the length of perpendicular from A to BC in terms of ‘x".

Solution:

A

Given that AABC ~ AADE.
SABC = ZADE and ZACE = ZAED

So, DE||BC
mx]ﬁa_ac_u Since,&E_at
AD ORAE 40 T FC 7

In AADP and ARBG,
ZADP = ZABQ L (Since DP||BQ.)
ZAPD = ZA0B L (Since DP||BQ.)
So, AADP~AABD (AL Criterion for Similarity)
AD AP
AB~ AQ
4 ®

1 AD
11
—_

= AQ= —

Question 6.
A line segment DE is drawn parallel to base BC of AABC which cuts AB at point D and

AC at point E. If AB = 5 BD and EC=3.2 cm, find the length of AE.



Solution:

Since DE || BC, AADE ~ AABC

_ A0 _AE
BED EC
AB-BD AF

~ B0 " EC
BO-BD  AE

~~ 8o " EC

_ B0 _AE
BD 3.2

= AE=4x3.2=12.8cm

Question 7.
In the figure, given below, AB, Cd and EF are parallel lines. Given AB =7.5 cm, DC =y cm,
EF=4.5 cm, BC=x cm and CE=3 cm, calculate the values of x and y.

A
1 E
/ ~ 3 d“/""-’ ‘:“
o7 :>9// AE
xeM—" /& T /&
- 'I-A T~ o 253 ',/ w



Solution:

In ABEF, DC| |EF,

BEC BC
DF ~ CE
BD  x
DF 3

So, BD=x and DF =3,

In ALFE, DC||AB.

_o_mB
D AR
jE_FD+DB
ch AR
3 x=+3 )
= — = .
ViR (i)

In ABFE, DC| |EF.
-, BE _BE

0D EF
:}BC BC+ CE

cD  EF
¥ X433
4.5
4, 5x
¥4+ 3

¥
=y =

LD

Substituting (i) in (i), we get
3 X+ 3

4.5x 7.5

43
3><+9_><+3
45x 7.5

= 22.5% + 67.5 = 4.5x% + 13.5x

= 4.5x% + 13.5x - 22.5x - 67.5=0
=% -2x-15=0
=(x-5=x+3)1=0

SO x=5and x=-3



Since side of a triangle cannot be negative, x = 5.
substituting this value in (i), we get

4.5(5)
V- K43
Hence, x =5 and y = 2.8125

= 2.8125

Question 8.

In the figure, given below, PQR is a right- angle triangle right angled at Q. XY is parallel to
QR,PQ =6 cm, P Y=4cm and PX: XQ = 1:2. Calculate the lengths of PR and QR.

P

X X

Q R

Solution:
. Px 1

G that — = = and X¥||QR.
iven tha ¥a "3 an |2

Px By 1

O, YOG YR 3
Since PY =4 ocm, YR =2 cm.

Hence, PR = 12 cm.

Since APQR is a right-angled triangle.
By Pythagoras theorem,

QRZ = PR® - PQ°

= QRZ = 12¢ — 62

= QRZ = 144- 36

= QJR% = 108

= QR = 10.39 cm



Question 9.
In the following figure, M is mid-point of BC of a parallelogram ABCD. DM intersects the

diagonal AC at P and AB produced at E. Prove that PE = 2PD.

Solution:

In ABME and ADMC,

ZBME = ZCMD | (wertically opposite angles)
ZMCD = ZMBE . .(alternate angles)

BiM=BC ...(Mis the mid-point of BC)

S0, ABME = ADMC | (AAS congruence criterion )
=BE=0C=AB

In ADCP and AEPA,

ZDPC = ZEPA L (vertically opposite angles)
ZC0OP = ZAEP | (alternate angles)

ADCP ~ AEAP (A& aiterion for Similarity)

DC CP_FD
EA AP EP
DC PO
EA  PE

- EA_PE
DC PO
PE  AB +EA
PO DC
PE  2DC
FO DC

= FE = D



Question 10.

The given figure shows a parallelogram ABCD. E is a point in AD and CE produced
meets BA produced at point F. If AE=4 cm, AF = 8 cm and AB = 12 cm, find the perimeter
of the parallelogram ABCD.

F ) A B
Solution:

AF=28cmand AB = 12 cm

=0, FB = 20 cm.

In ADEC and AEAF,

Z0OEC = ZEAF ...(vertically opposite angles)
ZEDC = ZEAF . (alternate angles)

S0, ADEC ~ AREF (A4 criterion for Similarity)

DE_EC_DC
AE EF AF
DE_DC
AFE AF
DE  AB
AFE - AF
DE 12
= _ = =

4 8
=[DE =6 cm

S0, AD=AE+ED=4+6=10cm
Perimeter of the parallelogram ABCD
= AB+ BCZ+ CD+ AD

=12+ 10+ 12+ 10

= 44 cm

Exercise 15C
Question 1.
(i) The ratio between the corresponding sides of two similar triangles is 2 is to 5. Find
the ratio between the areas of these triangles.

(ii) Areas of two similar triangles are 98 sq. cm and 128 sq. cm. Find the ratio between



the lengths of their corresponding sides.

Solution:

We know that the ratio of the areas of two similar triangles is equal to the ratio of squares of their corresponding sides.

(i) Required ratio = Z = i

52 25
(i) Required ratio = % _ ﬁ = E
Vize Yed =2

Question 2.

A line PQ is drawn parallel to the base BC, of A ABC which meets sides AB and AC at
1
points P and Q respectively. If AP =3 PB; find the value of:

/p | Q\
B ~—y C
Area of AABC Area of AAPQ
) Area of AAPQ’ ) Area of trapezium PBCQ

Solution:



In AAPQ and AABC

As PQ ||BC, corresponding angles are equal
LSRRG = LABRC

SADP = ZACE

MAPD e AABC

Area of AABC _ AB?

Area of AAPQ ap?

2
:4—:16:1

A,

1
B 3

H

AR 4
= = =_

T3TAP T
Area of AAPO
Area of trapezium PBCQ
(i) _ Area of AAPD
 Area of ARBC - Area of AAPD
1

=_——=1:15
16-1

Question 3.

The perimeters of two similar triangles are 30 cm and 24cm. If one side of first triangle
is 12cm, determine the corresponding side of the second triangle.

Solution:

et AABC ~ ADEF
A8 BC AC AB+BC+ AC
Then, —= = === =
ODE EF DOF DE+EF+DF
_ Perimeter of AABC
" Perimeter of ADEF
_ Perimeter of AABC _ AB
Perimeter of ADEF DE
_30_12
24 DE
=DE=96cm




Question 4.
In the given figure AX: XB=3:5

A

X

\l
Find :

(i) the length of BC, if length of XY is 18 cm.
(i) ratio between the areas of trapezium XBCY and triangle ABC.

A 4

Y

Solution:

(i)

In ALXY and ALBC,

As XY ||BC, corresponding angles are equal
ZAXY = LABC

SAYH = LACE
ALY ra ALBC
A WY
AB - BC
3 18
8 BC
=BC =48 cm

(i)
Area of AAXY  AX® 9
Area of ARBC  ARZ 64
Area of ABBC - Area of ALXY 6&4-9 55
Area of AABC T 64 B4
Area of trapezium XBCY 55
Area of ALBC " B4




Question 5.

ABC is a triangle. PQ is a line segment intersecting AB in P and AC in Q such that PQ ||
BC and divides triangle ABC into two parts equal in area. Find the value of ratio BP : AB.
Given— In A ABC, PQ || BC in such away that area APQ = area PQCB

To Find— The ratio oI’ BP : AB

A

p R Q

Solution:

From the given information, we have:
ar(AAPQ) = %ar(ﬁABC)
ar( AAPQ) 1




AB B
;xE_i_i
AB N2
BF J2-1 2-.2
AB 2 2
Question 6.

In the given triangle PQR, LM is parallel to QRand PM: MR =3 : 4

P
L M
Q > R
Calculate the value of ratio:
PL LM Area of A LMN

(i) P_Q and then OR (ii) Area of A MNR

_ Areaof ALOM
) grea of ALQON

Solution:

(i)
In APLM and APQR,
As LM|| QR, corresponding angles are equal
ZPLIM = ZPOR
SEML = LPRG
SAPLM ro APOR,
LPM_ LM
PR~ QR
3 M [ PM 3 PM_ 3

7R UMRCATRR T
Also, by using Basic Proportionality theorem, we have:
PL _PM _ 3

L MR 4



Lo 4

PL 3
L 4
1=t =142
TitRL T3
_PLFLQ _3+4
FL 3
=
_P_3
PO 7

(i) Since A LMM and A MMNE have common vertex at M and their bases LN and MR are along the same straight line
 Area of ALMN LN

" Area of AMNR T NR

Mo, in ALMNM and ARMNG,

ML = ZMNRD {Alternate angles)

SLMN = ZNOR (Alternate angles)

ALNM e ARMNO (AL similarity)

MM LN LM 3

 Area of ALMN _ LN 3

" Area of AMNR T MR 7
(iii) Since , LOQMand » LON have common vertex at L and their bases QM and QN are along the same straight line
Areaof ALOM OM 10

Area of ALQN - QN 7
[__MN_Bj%_lDJ

"ONC 7T ON 7

Question 7.
The given diagram shows two isosceles triangles which are similar also. In (he given
diagram, PQ and BC are not parallel:

PC=4,AQ=3,QB=12,BC=15and AP = PQ.

B

A P C

Calculate—
(i) the length of AP
(i) the ratio of the areas of triangle APQ and triangle ABC.



Solution:
(i)
Given, AACP ~ AACE

L AQ AR
AC AR
3 fuls

—1 =
44+ AP 3412

= AP? 4+ 4AP - 45 =0

= (AP + QAP - 51=0

= AP =5 units (as length cannct be negative)

(i)

Since, ABGP ~ AACE

Car(ARPQ) PGP

Car( AACB) B
ar(ASPQ) _ AP
ar(AABC)  BCE
ar(AAPQ) (5 1
ar(AABC) |15

(PQ = AP)

=

Question 8.
In the figure, given below, ABCD is a parallelogram. P is a point on BC such that BP : PC
=1:2. DP produced meets AB produced at Q. Given the area of triangle CPQ = 20 cm2.

Calculate—
(i) area of triangle CDP
(i) area of parallelogram ABCD [1996]

A B

D

Solution:



(i) In ABPQ and ACPD

SBPQ = LCPD (\ertically opposite angles)
SBOP = sFPDC (Alternate angles)
ABPD ~ ACPD (A48 similarity)
CBRPOPQ BQ 1 BP 1
"PCTPD "D 2 [ ﬁ_i]
Also, SHABPQ) _ [%]

ar(ACPD)  |PC

10 1 1

ar{ ABPQ) = Z » arl ACPQ), arl ACPQ) = 20

E

= =
arlACPDY 4
= arf ACPD) = 40 cm?

(i1 In ABGP and AAGD
Az BP || AD, corresponding angles are equal
ZOBP = £QAD
SBOP = ZAQD (Common)
ABOP ~ AAQD (A48 similarity)
AQ_QD_AD_. [.BP_PQ_1_PQ_1
“BQ QP BP "PCOPD 2 TGO 3
ar(ABODY  [AQY
Alsg, ————~ =|=——=
ar(ABQP) ~ [BO
~ ar{ ALD0 _q
10
= ar(ALQDY = 90 o
o ar(ADPB) = arf AAQD) — arl ABQP) =90 cm?® — 10 cm? = 80 om?
arfABCD) = arf ACDP)+ arfADPE) = 40 cm® + 80 cm® = 120 cm?

Question 9.
In the given figure. BC is parallel to DE. Area of triangle ABC = 25 cm?.
Area of trapezium BCED = 24 cm? and DE = 14 cm. Calculate the length of BC.
Also. Find the area of triangle BCD.
A




Solution:

In ALMBC and ALDE,

As BC||DE, corresponding angles are equal
LABC = ZADE

SRCE = AAED

ALBC e AADE

Car(AABC)  BCE

VU ar(AADE)  DE?

25 BC? _

/=12 (ar{ AADE) = ar{ AABC) + ar( trapezium BCED])
BC?Z =100

BC =10 cm

In trapeziumBCED,

Area = %{Sum of parallel sides) xh

Given : Area of trapezium BCED = 24 cmE,BC = 10cm,DE = 14cm
. 24=2(10+14)xh
43
[1D+ 14)
43

h= 38
=5z

=h =2

=h =

Area of ABCD =% » base x height

=B xh

w 100 2

P P =

o Area of ABCD =10 o



Question 10.
The given figure shows a trapezium in which AB is parallel to DC and diagonals AC and

BD intersect at point P. If AP:CP =3 :5.

D r C

Find:

(i) A APB: A CPB
(i) ADPC: A APB
(iii) A ADP : A APB
(iv) A APB : A ADB

Solution:

(i) Since p APBand , CPE have common vertex at B and their bases AP and PC are along the same straight line

~ar AAFE) _ E_ §
Car[ACPE) PC 5
(i) Since p DPCand , BPA are similar

(iii} Since 4 ADPand , APB have common vertex at A and their bases DF and PB are along the same straight line

ar(AADP) _DP 5

T ar(aAPB) PB 3

[a&%mcm :>E=E=§J

(iv) Since 4 APBand , ADB have common vertex at A and their bases BP and BD are along the same straight line

Car(AAPB)Y  OPB 3

" ar(ARDE) BD 8

AAPB ~ ACPD = 22 _BP 5 PP _ 5
PC PO 5 BD 8

Question 11.
AD
In the given figure, ARC is a triangle. DE is parallel to BC and &5

3
2.

(i) Determine the ratios a5 Er.



(ii) Prove that ADEF is similar to ACBF. Hence, find 5.
(iii) What is the ratio of the areas of ADEF and ABFC?

A

Solution:

(i) Given,DE || BCand AD _ 3
DB 2
In o ADEand  ABC,

ZA = ¥ AlCorresponding Angles)
ZADE =/ ABC(Corresponding Angles)
. AADE ~ AABC (By AA-similarity)

AB 5 BC



(i) In 4 DEFand » CBF,

~FDE= ,FCB{Alternate Angle)

~ DFE= ,BFC{Vertically Opposite Angle]
A DEF . A CBF(By AA-similarity)

E — % — §using{2}
FB  BC 5

EF =

FBE 5

{iii) Since the ratio of the areas of two similar triangles is equal to the square of the ratio of their corresponding sides, therefore
Area of ADFE _EF? 3 9

Area of ACBF  FRZ 52 25

Question 12.

In the given figure, 2B = £E, £ACD = «BCE, AB=10.4 cm and DE=7.8 cm. Find the ratio
between areas of the AABC and ADEC.

A
b
’ i 8 "
- —— e e T
/ P
2
Solution:

Given, JACD = ABCE
SACD+ ABCOD = ABCE 4 ZBED

SACB = /DCE

Also, given #B =~/E

- AABC o ADEC

ar( AABC) _[AB]E _[10.4]2 _[4]2 16
ar(ADEC) |DE 7.8 3] 9

Question 13.

Triangle ABC is an isosceles triangle in which AB=AC =13 cmand BC=10cm. AD is
perpendicular to BC. If CE = 8 cm and EF L AB, find:



area gf AADC _ darea of AFEB
@ area of AFEB (#) area of AABC

N
\.
P\

/. ' \\L\\ »

Solution:

(i) AB = AC(Given)
. ZFBE = ZACD

/BFE = ZADC

AEFB ~ AADC (A& similarity)
ar(AADC) [AC]E

" ar(AEFB) ~ | BE

_[_Ac Y
BC 4+ CE
13)° _ 169

S2d

18 - ()

(i) Simnilarly, it can be proved that AADE ~ AEFE
_ ar(AADB) (@T
- ar(AEFBY |\ BE

13Y
)
_ 169
- 324
From (1) and (2),
ar(AABC) 169+ 169 338 169
ar(AEFB) 324 324 162
Lar(AEFB) arl ARBC) = 162 169

L (2)

Exercise 15D

Question 1.

A triangle ABC has been enlarged by scale factor m = 2.5 to the triangle A’ B’ C'.
Calculate:



(i) the length of AB, if A’B’ =6 cm.
(ii) the length of C' A" if CA =4 cm.

Solution:

(i)

Given that ABC is a triangle that has been enlarged
by scale factor m = 2.5 to the triangle A'B'C'
A'B'=6cm

S0, AB(Z2.5) = A'B'

= AB(2.5)=86

= AB = 2.4 cm

ii

(Gi)uen that ABC is a triangle that has been enlarged
by scale factor m = 2.5 to the triangle A'B'C'
A'B'= 6 cm

So, AB(2.5) = A'B’

= AB(2.5)= 6

= AB =24 cm

IfCA=4cm.

So, CA(2.5)=C'A'

= (4)2.5)=C'A'

=C'A'= 10 om

Question 2.

A triangle LMN has been reduced by scale factor 0.8 to the triangle L' M’ N'. Calculate:
(i) the length of M’ N’, if MN = 8 cm.

(ii) the length of LM, if L' M’ = 5.4 cm.

Solution:

(i)

Given that LMMN is a friangle that has been reduced
by scale factor m = 0.8 to the triangle L'M'™'.

MM =& Cm

So, MN(0O.8)=M'N'

= (B)(0.8) =M'N'

= MNMN=6.4cm



ii

(Gi)uen that LMMN is a riangle that has been reduced
by scale factor m = 0.8 to the triangle L'MN',

L'M = 5.4 cm

So, LM(0.8)=L'M'

= [M(0.8)=L'M

= LM(0.8)=5.4

=LM=6.75cm

Question 3.
A triangle ABC is enlarged, about the point O as centre of enlargement, and the scale
factoris 3. Find:

(i) A" B, if AB = 4 cm.
(i) BC, if B'C' = 15 cm.
(iii) OA, if OA'= 6 cm.
(iv) OC’, if OC = 21 cm.

Also, state the value of:

OB’ C'A’
@ OB ® <ca
Solution:

i

((3‘)iven that ABC iz enlarged and the scale factor m = 3 to the triangle A'B'C'.
AB =4 om

So, AB(3) = A'B'

= (4)3)=A'B'

= A'B'=12 cm

ii

(Gi)ﬁ.fen that ABC is enlarged and the scale factor m = 3 to the triangle A'B'C'
B'C'=15 cm

So, BC(3)=B'C'

= BC(3) =15

=BC=5cm



(iii)
Given that ABC is enlarged and the scale factor m = 3 to the triangle A'B'C'.
OA'=6 cm

S0, OA(3) = 0A'

= 0AZ =06
= 048 =2 Cm
(iv)

Given that triangle ABC is enlarged and the scale factor is m = 3 to the triangle AB'C".
OC=21cm

So, (OC)3=0C
e 21x3=0C
i.e. OC' =63 cm

The ratio of the lengths of two corresponding sides of two similar triangles.

(a) Given that ABC is enlarged and the scale factor m = 3 to the triangle A'B'C',
=95 _3
2B

(b) Given that ABC is enlarged and the scale factor m= 3 to the triangle A'B'C,
ORI

=" _3
(ZA

Question 4.

A model of an aeroplane is made to a scale of 1:400. Calculate:

(i) the length, in cm, of the model; if the length of the aeroplane is 40 m.
(ii) the length, in m, of the aeroplane, if length of its model is 16 cm.

Solution:

The ratio of the lengths of two corresponding sides of two similar riangles.
A model of an aeroplane is made to a scale of 1:400,

zo, the length of the model = 1[:' x 4000 = 10 cm

(ii)

The ratio of the lengths of two corresponding sides of two similar riangles.
A model of an aeroplane is made to a scale of 1:400.

S0, the length of the aeroplane = 400 x 16 _ &4 m

100



Question 5.
The dimensions of the model of a multistory building are 1.2 m x 75 cm x 2 m. If the
scale factor is 1:30; find the actual dimensions of the building.

Solution:

The ratio of the lengths of two corresponding sides of two similar triangles.
The scale factor is 1:30.

The actual dimensions of the building = 3_10(-:“ mensions of the model of the building)

= The actual dimensions of the building = 3—1[](1.2x£x2]

100
= The actual dimensions of the building= 36 mx22.5m=&0 m

Question 6.

On a map drawn to a scale of 1: 2,50,000; a triangular plot of land has the following
measurements : AB =3 cm, BC =4 cm and angle ABC = 90°.

Calculate:

(i) the actual lengths of AB and BC in km.

(ii) the area of the plot in sq. km.

Solution:

The ratio of the lengths of two corresponding sides of two similar riangles.
The scale factor is 1.2, 50,000,

The length of AB on the map = ;(the actual length of AB)
2,550,000

= ;[the actual length of AB)
2 50,000

= the actual length of AB = 3% 2,50,000

= the actual length of AB = 7,50,000= 7.5 km

1
The length of BC on the map = m(the actual length of BC)
= 4= E,Tl,[][][l(the actual length of BC)

= the actual length of BC = 4x 2,50,000
= the actual length of BC = 1,000,000 = 10 km



(ii)

The area of the plotin sq. km

_ %ma <BC

= %x?ﬁx 10
= 37.5 53, km

Question 7.

A model of a ship of made to a scale 1:300

() The length of the model of ship is 2 m. Calculate the lengths of the ship.

(i) The area of the deck ship is 180,000 m?. Calculate the area of the deck of the model.
(ii) The volume of the model in 6.5 m3. Calculate the volume of the ship. (2016)

Solution:

i. Scale factor k = i
=00

Length of the model of the ship = k xLength of the ship

1 .
=2 = =55 " Length of the ship

=Length of the ship = 600 m

i, Area of the dedk of the model = k? x Area of the deck of the ship

2
= Area of the ded of the model = [3—50] x 120,000

1
90000
=2 m

x 180,000

i, Wolume of the model = k* x Wolume of the ship
3
=6.5= b x Yolume of the ship
300

= Wolume of the ship=6.5x 27000000 = 17,55,00,000 m?

Question 7(old).

A model of ship is made to a scale of 1: 200.
(i) The length of the model is 4 m; calculate the length of the ship.

(ii) The area of the deck of the ship is 160000 n12; find the area of the deck of the model.

(iii) The volume of the model is 200 litres; calculate the volume of the ship in m?>.



Solution:

Scalefactor=k= 1
200

(i) Length of model = k ., actual length of the ship
—Actual length of the ship=4 ,, 200 =800m

(i) Area of the deck of the model = k2 y area of the deck of the ship

z
(L x 160000 m2 = 4 mé
200

(iii) Violume of the model = k3 + volume of the ship
Volume of the ship

= is « 200 litres
I

= (2007 x 200 litres
= 1600000000 litres

- 1600000 m?

Question 8.

An aeroplane is 30 in long and its model is 15 cm long. If the total outer surface area of
the model is 150 cm?, find the cost of painting the outer surface of the aeroplane at the
rate of ¥ 120 per sq. m. Given that 50 sq. m of the surface of the aeroplane is left for

windows.
Solution:

15cm represents = 30 m

lcmrepresents E - 2
15

1 crme represents 2m .. 2m=4 m32

Surface area of the model = 150 .2

Actual surface area of aeroplane =150 ,. 2 .. 2 2= &00 e
50 2 is left out for windows

Area to be painted = 600 -50=50 e

Cost of painting per 2= Rs. 120

Cost of painting 550 m2 = 120, 550 =Rs. 66000



Exercise 15E

Question 1.
In the following figure, XY is parallel to BC, AX =9 cm, XB = 4.5cm and BC = 18 cm.

A
X Y
B T
Find:
AV L VC
() YC (i) AC (#ii)
Solution:

i
(':")IWEFI that XY |BC.
S0, ALXY ~ ARBC
A AY
LB T AC
9 A
135 AC
A2

YC 1
(i)
Giwven that X¥||BC,
S0, AAXY ~ AABC

AX  AY
AB AT

- 2 A
3.5 AC
YC 45 1

T AC-135° 3



Question 2.

In the following figure, ABCD to a trapezium with AB//DC. If AB=9 cm, DC = 18 cm, CF=
13.5cm, AP=6 cm and BE = 15 cm.

Calculate:
(i) EC

(i) AF

(i) PE

A B

D 4 C

Solution:

(i)

In AAEB and AFEC,

LAER = ZFEC .. .(vertically opposite angles)
ZBAE = ZCFE ...(Since AB||DC.)

AAER - AFEC L (AL criterion for Similarity)

AE BE  AB
= = — = —
FE CE FC
15 9
= =
CE 13.%

= CE =225 om

(if)
In AAFE and AFFD,
SBFB = ZFPD L (vertically opposite angles)

ZBAP = ZDFP ...(Since AB||DF.)
AAPE ~ AFPD (AR criterion for Similarity)
_ AP _AB
FF  FD
5 9
FP~ 31.5
=FM==21cm

So, AF=ARP+ PR =6+ 21=27 cm.



(iii)
In ASFE and AFFD,
ZAFB = ZFPD L. (vertically opposite angles)
ZBAP = LDFP | (Since AB||DF.)
AAPE ~ AFPD .. (AL criterion for Similarity)
AR AB
FF " FD
& 9
FP ™ 31.5
=FF=21cm
So, AF=AFP+FPF=6+21=27 cm.

In AREE and AFEC,

ZHEB = #FEC | (vertically opposite angles)
ZBAE = ZCFE ...(Since AB||DC.)

ABAER ~ AFEC | (AA criterion for Similarity)
— AE BE AB

FE CE FC
AE_ 9

FE 13.5
AF-EF 9

FE  13.5

AF 9
= EF 1‘1 5

27 9 22.5
3?‘13.5"1‘13.5
27%13.5

:>EF_—22.5 =16.2 cm

Now,PE=PF-EF =21-16.2=4.8 cm

Question 3.
In the following figure, AB, CD and EF are perpendicular to the straight line BDF.

A




+ty=s

If AB = x and CD = z unit and EF =y unit, prove that : =
Solution:

In AFDC and AFBA,

LFDC = ZFBA L (Since DC||AB)

SOFC = #BFA L (common angle)

AFDC ~ AFBA . (AL criterion for Similarity)
Dz DF
£B ~ BF
z DF

=g W

In ABDC and ABFE,

#BDC = #/BFE ...(Since OC| |FE)

Z0OBC = ZFBE ...(common angle)

ABDC ~ ABFE .. .(AA criterion for Similarity )

_, BD _DC
BF  EF
BD =z N
=_—_-Z .
BF v (ii)

Adding (i) and (i), we get
ED DF z =z

BF "BF vy x

Hence proved,

Question 4.
Triangle ABC is similar to triangle PQR. If AD and PM are corresponding medians of the

two triangles, prove that:

AB _ AD
PQ  PM.



Solution:

L 1
T 1

B D c Q M R

Given that AABC ~ APCR.
AR AD
PO~ PV
ZABC = ZPQR, thatis, £ABD = ZPOM
Also, ZADB = #PMO ....(both are right angles)
So, AABD ~ APOM ..., (A4 criterion for Similarity)

AB _ AD
PO P
Question 5.
Triangle ABC is similar to triangle PQR. If AD and PM are altitudes of the two triangles,
AB _ AD

prove that: Pq — PM

Solution:
A P
] [
e D c Q M R

Given that AABC ~ APQR,



ZABC = ZPOR, thatis, £ABD = ZPQM
Also, 2ADB = #PMQ ... (both are right angles)
S0, ARBD ~ APQM L, (A4 criterion for Similarity)

AB AD
PO PM
Question 6.

Triangle ABC is similar to triangle PQR. If bisector of angl;JIrie BA(I)”meets BC at point D and

bisector of angle QPR meets QR at point M, prove that: P2 = Fi7,

Solution:

Given that AABC ~ APOR,

= ZBAC = ZQPR

= lﬁBAC _ 1 ZFR
2 2

= £BAD = £ZFV]

Also, ZBBC = ZPOR, thatis, ~ABD = 2POM

S0, ALBD ~ APOM L, (A% criterion for Similarity)
AR AD
PQ PM



Question 7.
BX _ C
In the following figure, ZAXY = £AYX. If AX — &Y, show that triangle ABC is isosceles.
A

B C

Solution:

Given that ZAXY = ZAYX,
SO, AX = AY., . (Sides opposite equal angles are equal.)

Also, % = % ..... (By the Basic Proportionality theorem)
So, BY = CY

Thus, AX + Bx = AY + CY

= AB = AC

Hence, AABC is an isosceles riangle.

Question 8.
In the following diagram, lines |, m and n are parallel to each other. Two transversals p

and q intersect the parallel lines at points A, B, C and P, Q, R as shown.

P 1
|
A le

A
N

< B Q > 1
'tc ( >N
AB _ PQ

Prove that; 5C ~ @R



Solution:

Join AR.

In ﬁACR. BX || CR. By Basic Proportionality theorem,

i I

In ﬁAPR. XQ || AP. By Basic Proportionality theorem,
PQ AX

R (2)

From (1) and {2), we get,

AB _ PQ

BC QR

Question 9.

. . BE _ BC
In the following figure, DE //AC and DC //AP. Prove that: Ec — ©F
A

Solution:



Since DE||AC,

% = % ..... (Bv the Basic Proportionality thecrem)
EC DA
Since DC||AP,
% = g ..... (By the Basic Proportionality theorem)
Hence BE = Bt

'"EC CP’
Question 10.

In the figure given below, AB//EF// CD. If AB=22.5cm,EP =7.5cm,PC=15cm and DC
=27 cm.

Calculate:
(i) EF
(i) AC

D

Solution:

(i)

In APCD and APEF,

LZCPD = £ZEPF .. (vertically opposite angles)

#DCE = 4/FEP ....(Since DC||EF. ]

APCD ~ APEF (AL criterion for Similarity)
=7 15

= __ =
EF 7.5
=EF=135cm



(ii)

In APCD and APEF,

ZCPD = £ZEPF .. (vertically opposite angles)
#OCE = #/FEP  ....(Since DC||EF.)

APCD ~ APEF (AL criterion for Similarity)

27 15
“EF 7=
=FEF=13.5 cm

Since EF||AB, ACEF ~ ACAB,
EC EF
AC AR

L, 225_135
AT 225

= AC=37.5cm

Question 11.
In AABC, 2ABC = 2zDAC. AB=8cm, AC=4cm, AD =5cm.

(i) Prove that AACD is similar to ABCA.
(ii) Find BC and CD.
(iii) Find area of AACD: area of AABC. (2014)

Solution:

(i)

In AACD and ABCA,

SDAC = ZABC L (given)

LACD = ZBCA L common angles)

AACD ~ ABCA L UAS criterion for Similarity)



ii

(Ir‘? ACD and ABCA,

SDAC = ZABC L (given)

SACZ0D = ZBCA L (common angles)

AACD -~ ABCA LA criterion for Similarity)

BC CA  AB
4 D 5
BC™ 4 8

- 42
BC 8

:>E5C=3—52=6.4cm

iii
(IH)MCD and ABCAH,
SDAC = ZABC L (given)
820 = ZBCA L (common angles)
AAZD -~ ABCA AR criterion for Similarity )
ar( AACD)  AD?
arABBC)  AB2
ar{AACD) 5% 25
arfaBBC) 8% 64

Question 12.
In the given triangle P, Q and R are the midpoints of sides AB, BC and AC respectively.
Prove that triangle PQR is similar to triangle ABC.

A




Solution:

In A ABC, PR || BC. By Basic proportionality theorem,

AP AR
PE  RC
Also.in A PAR and A ABC,
SPAR = ZBAC (Common)
SBPR = ZABC (Corresponding angles)
APAR ~ ABAC (&4 similarity)
PR AP
BC  AB
;zé (A5 Pis the mid-point of AB)
1
PR. = ZBC
2
Similarly, PQ) = EAC
=
RO = l.&.B
=
PR PQ RO
Thus 50 = 4 = 28

= AQRP o AABC (SSS similarity)

Question 13.
In the following figure, AD and CE are medians of A ABC. DF is drawn parallel to CE.
Prove that:

(i) EF = FB;
(i) AG:GD =2:1
A
E
F g
B C




Solution:

(i)
In ABFD and ABEC,

SBFD = JBEC (Corresponding angles)
SFBD = ZEBC (Common)

ABFD rs ABEC (AL similarity)

~BF _BD

""BE ~ BC

% = % (Az Dis the mid-point of BC)
BE ==BF

BF =FE ==BF

Hence, EF =FB

(i) In AAFD, EG || FD. Using Basic Proportionality theorem,
AE  AG

EF GD
MNowe, AE = EB (as E is the mid-point of AB)
AE = 2EF (Since, EF = FB, by (i)

From (1),
AG_ 2
E 1

Hence, AG: GD = 2: 1.

Question 14.
The two similar triangles are equal in area. Prove that the triangles are congruent.

Solution:

Let us assume two similar triangles as A ABC ~ A PQR

o Srea(anBe) [@] _ [&]Ez[ﬁf
area{APQR) | PQ QR PR
Since area (AABC) = area (APQR)
Therefore AB = PO
BC=OR
AC=PR
S0, respective sides of two similiar triangles

are also of same length
So, AMBC = APGR by SSS rule)



Question 15.
The ratio between the altitudes of two similar triangles is 3 : 5; write the ratio between
their:

(i) medians
(ii) perimeters
(i) areas

Solution:

The ratio between the altitudes of two similar triangles is same as the ratio between their sides.

(i} The ratio between the medians of two similar triangles is same as the ratioc between their sides.

o Requiredratio=3:5

(ii) The ratio between the perimeters of two similar triangles is same as the ratio between their sides,

.. Required ratio=3:5

(iil) The ratio between the areas of two similar triangles is same as the square of the ratio between their corresponding sides.
o Required ratio={3)2:(5)2 =9: 25

Question 16.
The ratio between the areas of two similar triangles is 16 : 25. Find the ratio between
their:

(i) perimeters
(i) altitudes
(iii) medians.

Solution:

The ratio between the areas of two similar triangles is same as the square of the ratio between their corresponding sides.
So, the ratio between the sides of the two triangles = 4: &

(i} The ratio between the perimeters of two similar triangles is same as the ratio between their sides.

o Reguired ratio=4:5

(i) The ratio between the altitudes of two similar triangles is same as the ratio between their sides.

~ Reguired ratio=4:5

(iii} The ratio between the medians of two similar triangles is same as the ratio between their sides.

o Reguired ratio=4:5

Question 17.
The following figure shows a triangle PQR in which XY is parallel to QR. If PX: XQ = 1:3
and QR =9 cm, find the length of XY.

Further, if the area of A PXY = x cmZ find in terms of x, the area of :

(i) triangle PQR.
(ii) trapezium XQRY.



Solution:

In A PXYand A PQR, XY is parallel to QR, so corresponding angles are equal.

SPRY = ZPQR
P = ZPRO)
Hence, APXY ra APOR By AA similarity criterion)
P Xy
PG~ QR
=>£=£ [:F’X:XQ=1:3=>PX:PQ=1:4:]
&) R.
1 XY
4 9

= &Y =2.25cm

(i) We know that the ratio of areas of two similar triangles is equal to the ratio of the squares of their corresponding sides.
Ar(aPXYY  (PRY
Ar(aPQR) - [@J

% 1N
Ar(APOR) [?J " 16
A APQR) = 16x cm?®
(i) Ar (trapezium XQRY) = Ar [ A PQR) - Ar { A PXY)
= (16x% - x) cm?
= 15x cm?

Question 18.

On a map, drawn to a scale of 1:20000, a rectangular plot of land ABCD has AB = 24
cm, and BC = 32 cm. Calculate :

(i) The diagonal distance of the plot in kilometre
(i) The area of the plot in sq. km.



Solution:

Scale:-1: 20000
2000

1ecmrepresents 20000 cm= —— "=~  ={0.2 km

1000 100

P L

(i)

AT = AB? + BCT
= 242 4 327
=576+ 1024 = 1600
AC=40cm

Actual length of diagonal = 40 = 0.2 km =8 km

(ii)

1 cmrepresents 0.2 km

lcm2 represents 0.2 x 0.2 k2

The area of the rectangle ABCD = AB = BC

=24 % 32 =765 cm°

Actual area of theplot=0.2 x 0.2 x 768 |k m? = 30.72 km2

Question 19.

The dimensions of the model of a multi-storeyed building are Im by 60 cm by 1.20 m. If
the scale factoris 1 : 50,. find the actual

dimensions of the building. Also, find :

(i) the floor area of a room of the building, if the floor area of the corresponding room in
the model is 50 sq cm.

(ii) the space (volume) inside a room of the model, if the space inside the corresponding
room of the building is 90m3.



Solution:

The dimensions of the building are calculated as below.

Length=1 =% 50m=50m

Breadth=0640 x 50 m=30m

Height=1.20 < 50 m=40m

Thus, the actual dimensions of the building are 50m = 30m = &0 m.

(i)

z

Floor area of the room of the building = S50« @ = 125000 cm?® = —1250DD =125 m?
1 100 % 100

(i)

Volume of the model of the building

K]
Caoa (Y oo (A (1Y), (L) an, [100x 100x100Y _ 5
20 B0 50, LE0 50 % 50 % 50

= 720 cm?®

Question 20.

p? ED

In AABC, 2ACB =90° and CD L AB. Prove that : acT — AD,

Solution:

'

W)
In APQL and ARMP

/PO = ZQRP (Given)
ZROP = ZRPM (Givern)
APQL ~ ARMP (A4 similarity)

(ii)

Az APDL ~ ARMP (Proved above)

PQ QL PL

RF PM RM

= L = EM =FL = FM

(i)

/LPQ = /QRP (Given)

L0 =20 (Comman)

APQOL ~ ARGQP (A4 similarity)
FQ QL FL
RQ QP PR

=P = QR = QL



Question 21.

A triangle ABC with AB =3 cm, BC =6 cm and AC =4 cm is enlarged to ADEF such that
the longest side of ADEF = 9 cm. Find the scale factor and hence, the lengths of the
other sides of ADEF.

Solution:

Triangle ABC is enlarged to DEF. 5o, the two triangles will be similar.
AB B BC B AT

Longest sidein A ABC=BC=6cm
Corresponding longestsidein A DEF=EF=9cm

JAB_BL_AC 2
"DE EF DF 3

DE-2AB=2-45cm
5773
DF-2ac- 12 _ 6 om
5 5
Question 22.

Two isosceles triangles have equal vertical angles. Show that the triangles are similar.
If the ratio between the areas of these two triangles is 16 : 25, find the ratio between
their corresponding altitudes.

Solution:

B D C Q S R

Let ABC and PQR be two isosceles trian;

Then, E = i and PQ
AC 1 P

Also, Z A= Z P (Given)

S AABC ~ APQR (SAS similarity)



Let AD and PS be the altitude in the respective triangles.
We know that the ratio of areas of two similar triangles is equal to the square of their corresponding altitudes.

Ar(AABC) [;&DT
Ar(aPQR)  LPS

PS
16 (ADY
25 \PS
AD 4

PS S

Question 23.
In AABC, AP: PB = 2 :3. PO is parallel to BC and is extended to Q so that CQ is parallel to
BA.

()

N :

¥

B - {

Find:
(i) area AAPO: area AABC.
(i) area AAPO: area ACQO.

Solution:

Intriangle ABC, PO || BC. Using Basic proportionality theorem,
AP _AO
PE  QC
L0 2
oz 3
(i)
SPAD = ZBAC (Common)
SAPO = ZABC (Corresponding angles)
ALPD 0 AMBC (A8 similarity)
CAraspo) (a0t 2 V¥ _2f_ 4
CAMAABD)  |AC) 1243 N



SPOA = L2000 "ertically opposite angles)
SPAD = L£QC0 (Alternate angles)
ALDP re ATOQ (AL similarity)

e (-7 -3

Question 24.

The following figure shows a triangle ABC in which AD and BE are perpendiculars to BC

CO

=

9

and AC respectively.

Show that:

(i) AADC - ABEC
(i) CA x CE = CB x CD
(iii) A ABC — ADEC

(iv) CD x AB =

Solution:

CA x DE

(i1 £ADC = ZBEC = 90°

SACD = ABCE (Common)
ARDC ~o ABEC (A& similarity)
(i) From part (i),

AC _CD
BC EC

= CAx CE =

(1)
CB = CD

(i) In AABC and ADEC,

From (1),
AC _ CD
BC  EC

AC _BC
CD  EC



SOCE = ZBCA (Common)
ASBT ~e ADEC (SAS similarity)
(iv) From part (i),

AC _ AB

DC  DE

= CDx AB = CA x DE

Question 25.

In the given figure, ABC is a triangle-with ~EDB = 2ACB.
Prove that AABC ~ AEBD.

If BE=6 cm, EC =4 cm,

BD = 5 cm and area of
ABED = 9 cmZ2. Calculate the

(i) length of AB

(i) area of AABC
A

ey
o

Solution:

In & ABC and A EBD,
2 ACE = 2 EDEB (given)
2 ABC =~ EBD {common)
AOBC ~ AEBD (by AA- similarity)
BC &x 10

(i} We have, ﬁ =~ = AB =
BE

BD
) Area of AABC _ {&BT

=12 cm

" Areaof ABED | BE

12%
= Area of AABC = [EJ x 9 cmn?

- 4dx9cm? = 36 o



Question 26.

In the given figure, ABC is a right-angled triangle with ZBAC = 90°.
(i) Prove AADB ~ ACDA.

(i) If BD = 18 cm, CD = 8 cm, find AD.

(iii) Find the ratio of the area of AADB is to area of ACDA.

C

§ o

D

C'[])

Solution:

(1) Let ZCAD=x
=mMLDAE=90"— x
= m/LDBA=180"— (90" +30° — x)=x

> /CAD=/DBA  ...(1)

In AADB and £ CDA,
/ADB= ZCDA ...[Each 90°]
LABD= ZCAD ...[FRom (1)]

S AMADE~ ACDA L [Br AAL]

(i) Since the corresponding sides of similar triangles are proportional, we have
BD _ AD
AD CD
18 AD
= — =
AD 8
= AD?=18x8=144
= AD=12cm

(ifi) The ratio of the areas of two similar triangles is equal to the ratio of the squares
of their corresponding sides.

L A(AADB) _ AD® _12° 144 _9 .,
Ar(ACDA)  cp? 8 64 4




Question 27.
In the given figure, AB and DE are perpendicular to BC.

(i) Prove that AABC ~ ADEC
(i) If AB =6 cm: DE =4 cm and AC = 15 cm. Calculate CD.
(iii) Find the ratio of the area of AABC : area of ADEC.

A
D
B L C
&
Solution:
(i)
In A8BC and ADEC,
ZABC = ZDEC ... (both are right angles)
SACB = ZDCE L (common angles)

MBC ~ ADEC | (A criterion for Similarity )

(ii)

In AABC and ADEC,

ZABC = #DEC  ....(both are right angles)
ZACB = ZDCE L (common angles)

AMBC ~ ADEC | (AL criterion for Similarity)
AR AC

DE D
6 15
4 CD

= CD=10cm



(II:‘ILABCaﬂd DEC,

ZABC=sDEC... . (both are right angles)
ZACB=2DCE.... (common angles)

JACE ~ADEC,, (AN criterion for Similarity)
ar{sABC) AB? 82 36

ar(aDEC) g2 42 16

ar (aABC) g
ar{.DEC) 4
Question 28.

ABC is a right angled triangle with ZABC = 90°. D is any point on AB and DE is
perpendicular to AC. Prove that:

A
E
D
-
B C
(i) AADE ~ AACB.

(i) If AC =13 cm, BC =5 cm and AE=4 cm. Find DE and AD.
(iii) Find, area of AADE : area of quadrilateral BCED. (2015)

Solution:

(i)

In ARDE and AACE,

SAED = ZABC L (both are right angles)
LDAE = ZCAB L (common angles)

AADE ~ AMCE (AN criterion for Similarity)



(i)

In ARDE and AACE,

SAED = Z4BC L (both are right angles)

ZDAE = ZCAB L (oommon angles)

AADE ~ AMCE (AL criterion for Similarity)
AE DE AD

= = =
ABE BT AC

4 _DE_AD (i)
AR5 13 T
In right AABC,

= ABRZ L BCZ - AC?
— ARF 4 5% - 1357

— AR = 144

= AB =12 cm

From (i), we get

4 DE AD
125 13

S0, IZ:IE=@=E=1E CIm

12 3 3

AD 4 52 1

—=—=400="—==4= om
17 1z 12 3



(iii)
We need to find the area of AADE and quadrilateral BCED.
1 15 10 . %
Area of AADE = —xAExDE=—x4x—=— cm
2 2 3 3

Area of quad.BCED = Area of AABC— Area of AADE

=leCxAB—lg
2 3

=lx5x 12—E
2 3

~30-20

10
T ¥
Thus ratio of areas of AADE to quadrilateral BCED=% 37

3

Question 29.

Given: AB // DE and BC // EF. Prove that:

AD _— CF
() DG — FG
(i) ADFG ~ AACG.

B

Solution:



(i} In A AGE, DE || AB, by Basic proportionality theorem,
Gh GE r

i

o0& EB

In A GBC, EF || BC, by Basic proportionality theorem,
GE _GF 9
EE FC

From (1) and (2], we get,

GD _GF
DA FC
AD CF
DG FG

(i)
From (i}, we have:

AD CF

DG F3
SDGF = AAGT (Common)

s ADFG re AACG (SAS similarity)

Question 30.
.
In APQR and ASPR,
£PSR = £QPR ... given
£PRQ = £PRS .. common angle
= APQR ~ ASPR (AA Test)

ii. Find the lengths of QR and PS.
Since APQR ~ ASPR ... from (i)

_PQ_QR _PR

SP PR SR
QR _PR ... from (a)
PR S
QR _6

6 3



:F‘QR—E;6=12cm
PQ _PR from (a)
5P SR
-8 _6

5P 3
:>SP=B;3=4cm

area of APQR  PQ® B_Q_E_
area of ASPR  SP* 4% 16




