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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=2.4cmAC = 3.6 cm, PD =4.0 cm and PB = 3.2 cm; find the lengths of PA and PC.

D

C
Solution:
(i)
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In ASPC and ABPD,

ZAPC = ZBPD L. (wertically cpposite angles)
ZACP = ZBDP L (alternate angles since AC||BO)
L ARPT ~ ABPD LLLLCAS ariterion for similarity)

(ii)

In AAPC and ABPD,

ZAPC = ZBPD L. (wertically coposite angles)
ZACP = ZBDP L (alternate angles since AC||BD)
L ABPC e ABFPD L (AR criterion for similarity)

PA  PC  AC

% PB~PDBD
_ PA_PC_36

32 4 24
PL 26 PZ 26
O —=—" and — =212
3.2 24 4 A
36x32
=PA = 54 =4.8 cm
SEexd
d PC= =
an > & cm

Hence, PA =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) PAx PD =PB x PC
Solution:

(i)
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In ABPBE and ACPD,

ZAPB = 2CPD L. (wvertically opposite angles)
ZABP = Z2CDP L (alternate angles since AB| |DC)
L AAPE ~ ACPD L (AA criterion for similarity)

(ii)

In ASPB and ACPD,

ZAPB = 2CPD L, (wertically opposite angles)

ZABP = 2CDP L. (alternate angles since AB||DC)

L ABPE -~ ACPD L (AL criterion for similarity)

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

= PAxPD =PFB xPC

Question 3.

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

(i) DP: PL = DC: BL.
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(i) DL: DP=AL: DC.
Solution:

(i)

Since AD||BC, thatis, AD||BP,
by the Basic Proportionality theorem, we get
DL AL

OF  AB

Since ABCD is a parallelogram, AB = DiZ
, DL _AL
"'OF DC

(ii)
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Since AD||BC, that is, AD||BP,
by the Basic Proportionality theorem, we get
DP _ AB
PL  BL
Since ABCD is a parallelogram, AB = DC.
o 2P_DC
" PL  BL

Question 4.

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

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

(i)
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Since AD = 2C0 and BO = 2D0,

AD 2 BO

co 1 Do

Aleo, LADB = £DOC | (vertically opposite angles)
So, AMOB ~ ACOD |, (SAS oiterion for similarity)
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Since AD = 2C0 and BO = 20O,
A0 B 2 B BO

co 1 Do
S0, 0Ax0D = 0BxOC,

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) AB x BC = BP x CA
Solution:

(i)
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In AABC,
SABC = 2.0C8
Let Z~ACE = =

= SABC = 22808 = 2x

Given BP is bisector of ZABC

Hence #ABP = ZPBC = x

Using the angle bisector thecrem,

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

Hence, CB : BA = CP . PA,

(ii)
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In AABC,

ZABC = 22808

Let ~ACE = x

= SJABC = 22808 = 2

Given BP is bisector of #ABC

Hence Z~ABP = ZFPBC = x

lUsing the angle bisector theorem,

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

Hence, CB : BA = CR . PA,

Consider AABC and AAFPE,

ZABC = £APB ... [Exterior angle property ]

ZBCP = £ABP ....[Given]

. AABC ~ AAPB [AA ariterion for Similarity ]

CA BC
4B~ BP
= ABxBC=BPxCA

....[Corresponding sides of similar riangles are proportional )

Question 6.
In AABC; BM L AC and CN L AB; show that:

ABAC=BMCN=AMAN
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Solution:

[ ASBM and ASCH,

ZANMB = ZANT L (BM L AC and CN L AB)
ZBAM= ~TAN ... (common angle)

= ABBM~ALCH L UAS ariterion for Similarity)
_ AB _BM_AM

AC CM 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.

(i) Find lengths of ME and DM.
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Solution:
(i)

In AAMWE and AANC,

ZANE = ZANC L (Since DE||BC that is, ME||MNC. )
ZMAE = ZNAZ L (common angle)

= ALME~ALNC L (AA criterion for Similarity)

[n ASDM and ALBRM,

ZADM = 28BN ....(Since DE||BC that is, DM||BN.
ZDAM = #BAN .. (common angle)

= ASDM~AABN (A aiterion for Similarity)

In AADE and AABC,

ZADE = #8BC ....(Since DE||BC that is, ME||NC.)
ZAED = £ACE L (Since DE||BC)

= AMDE~ARABC | (AL criterion for Similarity)

(ii)
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In AAME and AANC,

ZANME = 28NC .. .(Since DE||BC that is, ME||NC. )
SMAE = ZNAT L {common angle)

= AANME~ALNT L (AA criterion for Similarity)

_ ME _ AE
NC o AC
ME _ 15
6 24

=ME=375cm

In AADE and ASBR,
LZA0E = £ABC L (Since DE||BC thatis, ME||MNC.)
ZRED = #ACE ....(Since DE||BC)
= ADE~AABC | (AL criterion for Similarity)
AD AE 1S
&B~ AC 24
I AADM and AABMN,
ZADM = ZBBN ... (Since DE||BC that is, DM||BN.)
LDAM = ZBAN ... (common angle)
= AADM~ARBM (AL aiterion for Similarity)
oM AD 15

= AR " 52 L dfrom (i)

DM _ 15
o4 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.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
arity/

@II 1A Wwil Wl


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/

@lnu wdi CCI

B D E C
Solution:

In AABD and ACAE,
ZADE = ZAED L (Angles cpposite equal sides are equal. )

So, ZADBE = £ZAEC
..... (Since £ADB + £ADE = 180F and ZAEC + £AED = 180°)

Also, A0F = BD x EC

AD EC
BD AD
AD EC
BD AE

= AABD~ACAE | (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

AP B

Solution:
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In ADOQ and ABOR,

ZQD0 = £PBO ....(Since AB||DC that is, PB||DQ.)
So, ZDO0 = £BOP | ...(vertically opposite angles)
= ADOQ~ABOP (A4 criterion for Similarity)

DO DQ
BO BP
DO 8
6 BP

= BPxD0 = 48 cm®

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:
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In AABC,

AC=AB ...(Given)

= JABC = ZACE | (Angles opposite equal sides are equal.)
In APRC and APQE,

SABC = ZACE

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

= APRC ~ AFCQB ... (&8 criterion for Similarity)

PR _RC _PC

PO QB PB
_ PR _PC

PG PB
-2 _1=

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.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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(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
(iii) True
(iv) False
(v) True
(vi) True
(vii) True
Question 12.

Given = ZGHE = Z DFE =90°, DH =8, DF =12, DG =3x + 1 and DE = 4x + 2.

G

H

Find; the lengths of segments DG and DE.

Solution:
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In ADHG and ADFE,
LEHD = £OFE = Q07
D =20 (Common)

s ADHG ~ ADFE
OH DG
DF DE
¢E= 3x—1
12 dx 42
= 32x 4 16 = 36x — 12
= 28 = gy
== w=7

S 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?2 = CB x CD.

Solution:

T ALATYT and ARAM

ZADC = SBAC (Given)
SACD = SACE (Zommon)
S AADC o ABAC

S CACD

B cA

Hence, C&4% =CBxCD

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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Question 14.

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

(i) Proe that AABC ~ AAMP
(if) Find AB and BC.

Solution:

(i) InAABC and A AMP,

2 BAC= .~ PAM [Common]

Z ABC= 7 PMA[Each = 90°]

AABC ~ A AMP [AA Similarity]

(i)

AM=~aP? - PME=f15% - 127 = 11
Since 4 ABC — 4 AMP,

aAB BC 10
= — = — = —
11 12 1%
From this we can write,

4B 10

11 1t

—oap = 20X o og
15

BC_ 10

1z 1%

= BC =18 cm

Question 15.

Given : RS and PT are altitudes of A PQR prove that:
()APQT ~ AQRS,

(i) PQ x QS =RQ x QT.
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Solution:
P
S
—

Q T R
(i)

In APQT and AQRS,

LZFTG = ZRESQ = 90°(Given)

LPQT = LRQS (Commonrn)
APQT ~ ARQS (By A8 similarity)
(if)

Since, triangles POT and RQS are similar.
PO _ Ot

- RQ QS

= PO xS =RQx QT

Question 16.

Given : ABCD is a rhombus, DPR and CBR are straight lines
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Prove that: DP x CR =DC x PR.

Solution:

In ADPA and ARPC,

LOPA = ZRPC (Wertically opposite angles)
SPAD = SPCR (Alternate angles)

ADPA ~ ARPC

DR AD

PR CR

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

Question 17.

Given: FB =FD, AE L FD and FC L AD. Prove : FBAD=BCED

Solution:
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Given, FBE = F0

. LFDB = ZFBD L1

In AAED and AFCE,

SAED = AFCB =90°

SADE = LFBC [Using (1)]

ALED - AFCB [By A% similarity]

Question 18.

In APQR, £ Q=90° and QM is perpendicu-lar to PR, Prove that:
(i) PQ? = PM x PR

(i) QR? = PR x MR

(iff) PQ? + QR? = PR?

Solution:
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(i} In APOMand A PQR,
ZPMQ= 7 PQR=90°
2 QPM = .~ RPO (Common)
cCAPOM -~ APRG By A4 similarity)
PG PM
= P = PV« PR,
[iiyIn AQMR and A PQR,
£ QMR =~ PQR=%0°
< QRM = .~ QRP (Common)
LOADME ~ APGR (By A4 similarity)
QR MR
= QRZ = PR x VR
(iii) Adding the relations obtained in (i} and (ii), we get,
PQ? + QR? = PMx PR + PR x MR
= PR(FM + VIR
= PR x PR

= PRZ
Question 19.
In AABC, Z 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.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil

arity/

€IindCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/

€IndCareer

(iii) IfFAC =9 cm, AB = 7 cm; find AD.

Solution:

(i} In A CDE,

S1+ 72+ 3=180°

S1+ 2 3=90"...(1)Since, »~ 2=50%

£ 3+ 2 4=90"...(2) (Since, ~ ABC =907

From (1) and {2),

A1+ A3= 20+ 24

S1=24

Also, 2 2= 2 5=20"

o ACDE ~ ABDA (By A4 similarity)
D ED

= = —
B AD

= BD? = AD = CD

= (B) = ADx 10

= A0 =64
Hence, AD = 6.4 cm

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

DA~ BD

BO? = 6x(18-6)

BD? =72

Hence, BD = 8.5 cm
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(iii)

Clearly, AADB ~ AABC

2D _ 2B

AR AL

AD_M_E_54
Q Q Q

Hence, AD =5§ Cm

Question 20.

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

R Q

Find the lengths of PN and RM.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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In ARLO and APLI,

SRLG = SPLMN (“ertically opposite angles)
LR = SLPN (Alternate angles)

ARLG ~ APLN (A4 similarity)

"RL _RQ

“LTP PN
2 10

3 PN

Fr =15 cm

In ARLM and AFLG,

SZRLM = ZPLO (“ertically opposite angles)
ZLRM = £LP0D) (Alternate angles)

ARLM ~o APLQ (A8 similarity)

RMRL

By

RM_ 2

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

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

DF DE

FA  EB

But, given %= E
EA

DF CE

" FA EA

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

EA
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
il 2

D
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Solution:

A
)
B D C
Given, ADZ=BD x DC
AD  BD
DC o AD

ZADE = ZADC =907
sADBA ~ ADAC (SAS similarity)

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

L1422 =B+ £C

Zh =By 20

By angle sum property,
LA+ 2B+ 20 =180
SA+ 28 = 1809

228 = 180P

8 = ZBAC = 90

Question 23.

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

A
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(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

(if) Since, A ABE and A CDE are similar,
~B  AE

ch CE

67.5 52.5

40,5 CE
CE=31.5cm
Since, ACEFand A CABE aresimilar,
CE_EF
CA AB

1.5 _ EF
52.5+31.5 67.5
1.5 EF
84  67.5
EF - 2126.25

24
405 =

EF=—=25"_=:cm
16 16

Question 24.

In the given figure, QR is parallel to AB and DR is parallel to QB.
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A B

Prove that— PQ? = PD x PA.

Solution:

Given, QR is parallel to AB. Using Basic proportionality theorem,
:}F"Q _ FF. (D

FA FPB

Also, DR is parallel to QB. Using Basic proportionality theorem,
FO'  FR
(2]

PQ FB
From (1) and {2}, we get,
~Q_FD
P& PQ
PG? = PD x PA

Question 25.

Through the mid-point M of the side CD o£. a parallelogram ABCD, the line BM is drawn °
intersecting diagonal AC in L and AD produced in E.

Prove that : EL =2 BL.

Solution:
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2 1= &(Alternate interior angles)

2 2= 3 Vertically opposite angles)

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

o ADEM = ACEM (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

e ELA e ABLC (A4 similarity)

EL _EA
BL BC

EL _2BC

BL BC
=EL =2BL
Question 26.

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

C

A - P B

(i) Calculate the ratio PQ : AC, giving reason for your answer.
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(i) 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: PBE =4: 3,

Since, PQ || AC. Using Basic Proportionality theorem,

AP _CQ

FE QB
e _ £
OB 3

_BQ_3
BC 7

Mow, ~ POR = ~ ACE (Corresponding angles)

S OPB =~ CAB [Corresponding angles)

s APBQ e AABC (A8 similarity)
- Pe_Ba
AT BC
PQ 3 .
= === LIsimg (1
2= [Using (1)]

[ii) # ARC = ~ QSP=90"
S ACR =~ 5PQ (Alternate angles)
SALRC e AQSP (AN similarity)

AR AC
= — = —

Qs PQ
AR 7

s 3
~ar = %% 44 em
Question 27.

In the right angled triangle QPR, PM is an altitude.
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P
Jsem —
Q M R
*+ - ===-= Bem===--—-=--= +

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

Solution:

We have:

LOPR = ZPMR = 90°

SPRQ = SPRIW (Common)
APJR ~o AMFR, (AL similarity)
QR FR

PR T VR

PRZ =8x 4.5=736

PR. =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.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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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 CGE,

SDEG = AGCE (Alternate angles)
SJEGD = ZBGC “ertically opposite angles)
AEGD o ACGE (A8 similarity)

[i1) Since, AEGD ro ACGB

GO ED

s W

In A AED and A ABC,
SAED = ZABC (Corresponding angles)
SEAD = SBAC (Common)
AEAD ~ ABAC (A& similarity)
ED_AE 1
CBC AB T 2
_Eb_1

BC 2
From (1),
G 1
GB 2
GB = 2460

(Since, E is the mid —point of AB)

Exercise 15B
Question 1.

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

AE AD
® & Y'Y
i AE
(i) AC
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Also, if:
(iv) DE = 2.4 cm, find the length of BC.

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

A

W
7

B

Solution:
(i)-

AD

Siven that ——=
CB

3
=
AD 3
So, — ==,
° A8
In ARDE and ALBC,
ZADE = ZABC ... (Since DE[|BC, so the angles are corresponding angles.)

LA = ZA . [Common angle)
o AADE ~ AABC L (AN criterion for Similarity)

AD  AE
AB AC
AE 3
AC 8

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil

arity/

€IindCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/

€IndCareer

Given that @ = E
B &

56 2D _3

AR B

(iif)

Given that @ = E
OB &

A 3

S0 — ==,

> B8

In A80DE and AMBC,
ZADE = £ABC ... (Since DE[|BC, so the angles are corresponding angles.)

Zb = 28 .. {Common angle)
. BADE ~ AABC L [AA criterion for Similarity)

AD  AE
AB - AC
RE 3
AC ™ 8

(iv)
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. A0 3
Given that B = 5
AD 3
So =2 -2
©“ FBT 8

In ARDE and ALBC,
ZADE = ZABC ... (Since DE[|BC, so the angles are corresponding angles.)
£ = A ... {Common angle)
L AADE ~ AABC (AN criterion for Similarity)
AD _ DE
AB - BC
3 24
g8 BC
=BC=64cm

(v)

: AD 3
€ that — = =.
iven that === =

AD 3
S0y E- 8
In ARDE and ALBC,
ZADE = £ABC ... {Since DE||BC, so the angles are corresponding angles.)
LA = ZA . {Common angle)
» AADE ~ AABC . {AA criterion for Similarity)

AD DE

AR BC

3 2.4

2 BC
=BC==64cm

Question 2.

In the given figure, PQ//AB;

CQ=4.8cm QB =3.6cmand AB =6.3 cm. Find:
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(i) CPPA
(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,

LZPCQ = £ZACB .. (Since PQ[|AB, so the angles are corresponding angles.)

£C = 2C ... [Common angle)
L ACPQ ~ ACAB | (AN criterion for Similarity)

op_caQ
Ch CR
ch_48_4
CA 8.4 7
P 4

SO = —

© PRT3
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In ACPQ and ACAB,
ZPCQ = £ZACB . (Since PQ||AB, so the angles are corresponding angles.)

ZC = £C ... (Commaon angle)
o ACPQ ~ ACAB . (AA oriterion for Similarity)

P _LR
7B CB
P _48

6.3 2.4
=PJ=36cm

(iii)

[n ACPQ and ACAB,

ZPCQ = £ZACB .. [(Since PQ||AB, so the angles are corresponding angles.)
ZC=2C .. (Commen angle)

o ACPQ ~ ACAB . (AA oriterion for Similarity)

- P9 _LR
7B~ CB
L e

6.3 8.4
=PJ=36cm

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:
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4,2 cm

9cm Beom
Q

In AMPO and AABC,
LACQ = £LABC . (Since PQI[BC, o the angles are corresponding angles.)

ZPAQ = £BAC .. [Common angle)
o ARPQ ~ AABC (A4S ariterion for Similarity)

AP _AQ
AR AC
AP _ 42
9 &
= AP =63Ccm
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.

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

Solution

@i).
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4,2 cm

9cm Beom

In AMPO and AABC,
LACQ = £LABC . (Since PQI[BC, o the angles are corresponding angles.)

ZPAQ = £BAC .. [Common angle)
o ARPQ ~ AABC (A4S ariterion for Similarity)

AP _AQ
AR AC

- AP _42
9 =

= AP =63Ccm
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gcm 1.6cm
6.3cm

11cm

In AADE and ARBC,

EC 11 5.5
AD 0.8 08
BD 63-8 G55
., AE_AD
"EC BD
S DE|IBC .. (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

B C
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A to DE find the length of perpendicular from A to BC in terms of ‘x’.

Solution:

Given that ALBC ~ AADE
ZRBC = ZADE and £ACB = ZAED

So, DE||BC
AR ATZ 11 . AE 4
Also, D A~ I ....(Smce E=?J

In AADP and ASBG,

ZA0P = ZABQ L (Since DP||BQ.)

ZAPD = ZA0B .. .(Since DP||BQ.)

So, AADP~AMBG L (AA Criterion for Similarity)
Al AP
AB AQ
4 ¥

Question 6.
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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:

Zince DE || BC, AADE ~ AABC

_ AD _AE

BD EC
LB -BO AE
== = _ =
BO EC
D -BOD  AE
== ==
BO EC

— BD _AF

BO 3.2

= AE=4x3.2=12.8cm

Question 7.

In the figure, given below, AB, Cd and EFare 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.
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Solution:
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In ABEF, DC| |EF.

BDh BC
DF CE
BD  x
DF 3
So, BD = x and DF = 3.

In AAFB, DC||AB.
o_B
ch AR
$E=FD+DB
CD AR
$3= W+ 3

v 7.5 ()

In ABFE, DC||EF.
_ BC_BE

CD FEF
BC _BC+CE

cO  EF
w43
45

®

W

=y 4.5 (i)
¥+ 3

substituting (i in (i), we get
3 xX+3
4E5x 7.5

W43
:>3><+9_ X4+

<. 5% 7.5
= 22.5x + 67.5 = 4.5%% + 13.5x
= 4.5x7 + 13.5x - 22.5x - 67.5=0
= %% - 2x-15=0
=(x-5)x+3)1=0
S0, x=5and x = -3
Since side of a triangle cannct be negative, x = 5,
Substituting this value in (i), we get

Y= 235) 2.8125
+3
| Hence, x =5 and y =2.8125 se-solutions-mathematics-chapter-15-simil
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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=4 cm and PX : XQ = 1:2. Calculate the lengths of PR and QR.

P

Q R
Solution:

Given that % =—; and XY | QR.

P PY 1

¥Q YR 2

Since FY =4 om, YR =8 cm.

Hence, PR = 12 cm.

since APQR iz a right-angled triangle.

By Pythagoras theorem,
QRZ = PRZ - PQ?

= QRZ = 127 - &7

= QR® = 144-36

= QR? = 108
= QR =10.39 cm

=0,

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.
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D C
P~LM
A > B E
Solution:
Question 10.

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

Solution:

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.

(i) Areas of two similar triangles are 98 sq. cm and 128 sq. cm. Find the ratio between the
lengths of their corresponding sides.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil

arity/

€IindCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/

€IndCareer

Solution:

A

Question 2.

A line PQ is drawn parallel to the base BC, of A ABC which meets sides AB and AC at
points P and Q respectively. If AP = 13 PB; find the value of:

A
/P - Q
B —¥ C
Area of AABC Area of AAPQ

W Area of AAPQ’ (i) Area of trapezium PBCQ

Solution:
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Question 3.
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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:

Let AABC ~ ADEF
AB BC AT AB+BC+ AC
Then, —= == =—"—"" """+
OE EF DF DE+EF+DF
_ Perimeter of AABC
Perimeter of ADEF
. Perimeter of AABC AB
Ferimeter of ADEF  DE

_ =0 ~ iz
24 DE

= [0E =95 cm
Question 4.

In the given figure AX: XB=3:5

A

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

Solution:
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Gi~.fen.ﬁ=§:ﬁ&‘x 3 (1)
B 5 AB &

i

(i
In ALY and AABC,
As XY ||BC, corresponding angles are equal

SRR = ZABC
LAY N = LACE
MALXY ro ALBC
AX XY
AB BC
3 18
38 BC
=BC =48 cm

(i)
Area of aAXY  AX® 9
Areaof A8BC  AB? 64

Area of AABC - Area of AAKY 64-9 55

Area of AABC 64 B4
Area of trapezium XBCY 55
Area of AABC - 64
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 ol’ BP : AB

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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B > C

Solution:

Question 6.

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

Solution:
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A

Question 7.

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

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

A

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

Solution:

A

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—

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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(i) area of triangle CDP

(ii) area of parallelogram ABCD [1996]

A

Solution:

A

Question 9.
In the given figure. BC is parallel to DE. Area of triangle ABC = 25 cm?2.
Area of trapezium BCED = 24 cm? and DE = 14 cm. Calculate the length of BC.

Also. Find the area of triangle BCD.

A

Solution:
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In AABC and AADE,
A3 BC || DE, corresponding angles are equal

SABC = SADE
SACE = SAED
MNABC ~o AADE

Car(AABC)  BCE
Car(AADE)  pE?

25 BC? .

Bz (ar{ ARDE) = ar(AABC) 4 ar(trapezium BCED))
BC? = 100

BC =10 cm

In trapeziumBCED,

Area = %[Sum of parallel sides) =h

Given . Area of trapezium BZED = 24 cmz,BC = 10cm, DE = 14cm

. 24=2(10+14)xh
:;h—i
{104 14)
_ 48
:;sh_E
=h=2

Area of ABCD =% % base = height

=%><E5th

_1 i0x2
5

s oBrea of ABCD =10 cmé

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.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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Find:
() AAPB : A CPB

(i) A DPC : AAPB
(iii) AADP : A APB
(iv) AAPB : AADB

Solution:

A

Question 11.

In the given figure, ARC is a triangle. DE is parallel to BC and ADDB=32.
(i) Determine the ratios ADAB,DEBC.

(ii) Prove that ADEF is similar to ACBF. Hence, find EFFB.

(iii) What is the ratio of the areas of ADEF and ABFC?
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Solution:
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Question 12.

In the given figure, ZB = ZE, ZACD = ZBCE, AB=10.4 cm and DE=7.8 cm. Find the ratio
between areas of the AABC and ADEC.
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A

Solution:

A

Question 13.

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

A

Solution:

A

Exercise 15D
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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'=6 cm

So, AB(2.5) = A'B'

= AB(2.5) =6

= AB =2.4 cm

(ii)

Given 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 =4 cm,

So, CA(2.5)=C'A'

= (4Y2.5)=C"'A'

=C'A'= 10 cm

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

Given that LMN is a friangle that has been reduced
by scale factor m = 0.8 to the Tiangle L'M'N'

MM =& Cm

So, MN(0.8) =M'N'

= (8)(0.8) = M'N'

=MN=864cm

(ii)

A

Question 3.

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

()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:
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A

Solution:
(i)

Given that ABC is enlarged and the scale factor m = 3 to the triangle A'B'C'.
AR =4 om

S0, AB(3) = A'B'

= (4)3)=A'B'

= A'B'=12 cm

(ii)

(iif)
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A

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:

A

(ii)

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

o, the length of the aeroplane = 400 x % =64 m

Question 5.

The dimensions of the model of a multistorey 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:
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A

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.
(i) the area of the plotin sq. km.

Solution:

(ii)
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
arity/

el 11IUd\.adl CCI



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-similarity/

€IndCareer

A

Question 7.

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

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

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

Solution:
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i. Scale factor k = L

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

1 .
=2 = =00 x Length of the ship

=Length of the ship = 600 m

ii. Area of the deds of the model = k* x Area of the deck of the ship

2
= Area of the dedt of the model = [S_éDJ x 180,000

1
90000
=2 m°

x 180,000

i, Wolume of the model = k? x Wolume of the ship
2
=6.5= L x Wolume of the ship
300

= olume 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 mE; 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:

A

Question 8.
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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:

Exercise 15E
Question 1.

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

A

Find:

A
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Solution:

(i)

(ii)

A

Question 2.

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

Calculate:
(i) EC
(i) AF

(iii) PE
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Solution:

(i)
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(ii)

(iif)

Question 3.

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

A

If AB = x and CD = z unit and EF =y unit, prove that : 1x+1y=1z.
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Solution:

A

Question 4.

Triangle ABC is similar to triangle PQR. If AD and PM are corresponding medians of the
two triangles, prove that:

ABPQ=ADPM.
Solution:
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Question 5.
Triangle ABC is similar to triangle PQR. If AD and PM are altitudes of the two triangles,
prove that: ABPQ=ADPM

Solution:
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Question 6.

Triangle ABC is similar to triangle PQR. If bisector of angle BAC meets BC at point D and
bisector of angle QPR meets QR at point M, prove that: ABPQ=ADPM.

Solution:

A
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Question 7.

In the following figure, ZAXY = ZAYX. If BXAX=CYAY, show that triangle ABC is
isosceles.

A

Solution:

A

Areag of the deds of the model = k* x Area of the deck of the ship

2
= Area of the dedk of the model = {%J x 180,000

1
20000
=2 m°

x 180,000

YWolume of the model = k2 x Wolume of the ship
3
=6.5= L ¥ Yolume of the ship
300

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

Question 8.
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In the following diagram, lines I, 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.

T\

Prove that: ABBC=PQQR

Solution:
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Jaoin AR.

In ﬁﬁCR. EX || CR. By Basic Proportionality theorem,
AB _ FLY-4

— = ..(1)
BC xR
In 4 APR,XQ || AP. By Basic Proportionality theorem,
PO AX
—_— = — c e
JrR xR (@)
From (1) and {2}, we get,
a6 _PQ
BC QR
Question 9.

In the following figure, DE //AC and DC //AP. Prove that: BEEC=BCCP

A

Solution:
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Since DE||AC,
BE_Bb | (By the Basic Proportionality theorem)
EC DA
Since DC| | AP,
BC BD . . .
=T DOn (By the Basic Proportionality theorem)
Hence Bt = BL
' 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)
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In APCD and APEF,
LCPD = #EPF | (vertcally opposite angles)
LOCE = £FEP  ....(Sinoe DC||EF.)
APCD ~ APEF ....(AL criterion for Similarity)
27 15
EF " 7.5
=EF=13.5cm

(ii)

In APCD and APEF,
LCPD = £EPF .. (vertically opposite angles)
#DCE = #FEP ....(Since DC||EF.)
APCD ~ APEF L (AA criterion for Similarity)
27 15
EF 7.5
=EF =135 cm

Since EF||&B, ACEF ~ ACAB.
EC EF
AC T AR
AT 22.5

= AC =375 cm

Question 11.

In AABC, ZABC = ZDAC.AB=8cm,AC=4cm,AD=5cm.

(i) Prove that AACD is similar to ABCA.

(if) Find BC and CD.

(iii) Find area of AACD: area of AABC. (2014)

Solution:

(i)
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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In AACD and ABCA,

LDAC = ZABC L (given)

ZACD = ZBCA L (common angles)

ACD ~ ABCA (A criterion for Similarity)

(ii)

In AACD and ABCA,
ZOACZ = ZABC L .(given)

Z8C0 = ZBCA L (common angles)
AMCD ~ ABCA (AL criterion for Similarity)
Ac_Ch_AD
BC CA AB
4 _b_>
BC 4 8
- 4 _ >
BC 8
:;»E!-C=3—§=6.4cm
B_>
4 8
:~CD=%=2.5 cm

(i)

In AACD and ABCA,
ZDAC = ZABT L (given)
ZAC0 = ZBCA L (common angles)
AACD e ABCA L LUAS criterion for Similarity)
ar( AACDY)  AD2
ar(ARBC)  ARZ
ar(AACD) 5° 25
arfA8BC) 87 64

Question 12.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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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)

SAPR = ZABC (Corresponding angles)

APAR - ABAC (A8 similarity)

PR, AP

BC  AB

E_R‘:% (Az Pis the mid-point of AB)
1

PR = 5BC

Similarly, PQ) = %&C

|
RO= 1AB
=3
PR _PQ _RQ
Thus, 5= = 26 = 25

= ADRP o AMBC (S35 similarity)

Question 13.
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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 5 C
Solution:
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(i}

In ABFD and ABEC,

ZBFD = ZBEC (Corresponding angles)
ZFBD = JEBC (Common)

ABFD ~e ABEC (A8 similarity)
BF _ED
""BE BC

BF 1

BE 2

BE = BF

BF =FE ==BF
Hence, EF =FB
(if) In AAFD,EG || FD. Using Basic Proportionality theorem,
AE_AG

EF GO

MNow, AE = EB (as E is the mid-point of ARB)

AE = ZEF (Since, EF = FB, by (i)

(&s Dis the mid-point of BC)

From (1),
AG_2
oo 1

Hence, AG: GD = 2: 1.

Question 14.

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

Solution:
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Let us assume two similar triangles as A ABC ~ A PQR
,, area(assc) {@]z ) [EJ:[ET
areafaPQR) | PQ QR FR
Since area {AABC) = area {APGQR)

Therefore AB = PO
BC=CR
AL = PR

S0, respective sides of two similiar triangles
are also of same length

So, AMABC = 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
(i) perimeters
(iii) 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 ratio between their sides.

. Requiredratio=3:5

(i) The ratio between the perimeters of two similar triangles is same as the ratio between their sides.
o Requiredratio=3:5

.....

. Reguiredratio=(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
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(iii) medians.
Solution:

The ratio between the areas of two similar triangles is same as the square of the ratio between their corresponding sides.
S0, the ratio between the sides of the two triangles =4: 5

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

o Requiredratio=4:5

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

© Reqguiredratio=4:5

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

©. Required 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 cm?; find in terms of x, the area of :
(i) triangle PQR.

(ii) trapezium XQRY.

Solution:
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In A PXY and & PQR, XY is parallel to QR, so corresponding angles are equal.

LR = ZPOR
2P = ZFPROQ
Hence, APXY v APQR (By AA similarity criterion)
P xY
PQ - TR
1 Xy
:E=Q—R [PX.XQ=1.3:>P}(.PQ=1.4]
1 X
4 9

=AY =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 (PR

Ar(APQR) [@J
% "% 1

Ar(APORY ~ {ZJ T 1A

AMAPQR) = 16% cm?®

(i) Ar (trapezium XQRY) = Ar [ A PQR) - Ar [ A PXY)

= (16x-%) 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:
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Scale:- 1:20000
20000

lomrepresents 20000cm= —_——"""~  =0.2km
1000 100

2 L1

(i)

AC? = AB? 4+ BCE
= 247 4 32¢
=576+ 1024 = 1500
AC=40cm

Actual length of diagonal = 40 = 0.2 km =8 km
(i)

1 cmrepresents 0.2 km

lcmZrepresents 0.2 x 0.2 k=

The area of the rectangle ABCD = AB = BC
=245 32 =768 cmE
Actual areaof theplot=0.2 x 0.2 x 768 |¢m2 =30.72 km2

Question 19.

The dimensions of the model of a multistoreyed building are Im by 60 cm by 1.20 m. If the
scale factor is 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.

(i) the space (volume) inside a room of the model, if the space inside the corresponding room of
the building is 90m?.

Solution:
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The dimensions of the building are calculated as below.

Length=1 x 50m=50m

Breadth=0.40 = 50m=30m

Height = 1.20 = 50m=&60m

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

-
Wi

2

Floor area of the room of the building = 50 % % = 125000 cm* = —125DDD =125 m?
i 100 100

(if)

Volume of the model of the building

e
=9Dx[iJ =90x[ijx[in[i]=gox[looxmD“DD] e
50 50, |50)" =0 50 x50 % 50

= 720 o

Question 20.
In AABC, ZACB =90° and CD L AB. Prove that : BC2AC2=BDAD.

Solution:

iy

i)
In APQL and ARMP

PO = LORP (Given)
ZROP = ZRPM (Given)
APQL ~ ARMP (A8 similarity)

(if)

As APQL ~ ARMP (Proved above)
P QL FL

RP~ PM  RM

= QL = RVl = PL » PV

.....

/LPQ = ZGRP (Given)

L0 =20 (Cormmon)
APGL ~ AROP (A& similarity)
PQ QL PL
RQ QP PR

=PQ* =QR = QL
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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. So., the two triangles will be similar.
- AB B BC B AT

"DE EF DF

Longest sidein AABC=BC=6cm

Corresponding longestside in A DEF=EF=9cm

4B _BC_AL_2
"DE EF DF 3

DE=2AB-2_45cm
55

DF=§;&C= E= B Cm
Z Z
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:
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o]
A
B D C Q S R
Let ABC and PQR be two isosceles triangles.
Then, 2B _ 1 gngPQ_1L
AT 1 PR 1

Also, 2/ A= 2 PGiven)

SLAABC ~ 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 sguare of their corresponding altitudes.

Ar{ARBC) [AD ]2
Ar(APQRY ~ LPS

PS
16_(ADY
25 \PS
AD 4

PS &
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.

Find:

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

Solution:

Intriangle ABC, PO || BC. Using Basic proportionality theorem,

AP _AO

PE  QC

_A0_2
oZ 3

(i}

SPAD = SBAC (Common)

SAPO = ZABC (Corresponding angles)

ALPOD 0 AMBC (A8 similarity)

CAAAPD) _(AOY [ 2 ¥ _(2f_ 4

CAMAABC)  lAac] (243 |5] 0 25

(i1}

LPOL = 2200 ("ertically opposite angles)

SPAD = ZQC0 (Alternate angles)

ALOF o ACOO (A2 similarity )

A AAOP) _[,&D]E B [2]2 4

CAMACOD)  Col T3

g

Question 24.

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

Show that:
(i) AADC — ABEC

(i CAx CE=CB x CD
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-15-simil
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(iii) A ABC — ADEC
(iv) CD x AB = CA x DE

Solution:

(i) ZA0C = ZBEC = 90°

SACD = SBCE (Common)
ALDC ~ ABEC (AL similarity )
(i) From part (i),
e

= CAxCE=CBx CD

(i) In AABC and ADEC,

From (1],

AC _CD _ AC_BC

BC EC D EC

SOCE = ZBCA (Cormmon)
APBC ~ ADEC  (SAS similarity)
(iv) From part (iii),

AC  AB

DC~ DE

= CDx AB = CA < DE

Question 25.

In the given figure, ABC is a triangle-with ZEDB = ZACB.
Prove that AABC ~ AEBD.

If BE=6 cm, EC =4 cm,

BD =5 cm and area of

ABED =9 cm? Calculate the

(i) length of AB

(i) area of AABC
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Solution:

In A ABC and 4 EBD,
SACB = ~EDEB (given)
2 ABC =~ EBD [common)
MABC 0 AEBD (by AA- similarity)
BC &x 10

(i) Wehave, 28 _ BC g -
BE BD

iy Area of ARBC _ (AB .
" Areaof ABED LBE

=12 cm

127
= Area of AABC = [ﬁ] % 9 o

= 4% 9cm? = 36 o

Question 26.

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

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

(iii) Find the ratio of the area of AADB is to area of ACDA.
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S §
& b
iy
A B
Solution:

(i) Let ZCAD=x

=msLDAE=90" - x
=mLDBA=180"—(90°+90° —x)=x
~ /CAD=/DBA  ...(1)

In &ADE and & CDA,

ZADB= ZCDA  ...[Each 90"]

LABD = ZCAD  ...[FRom (1)]

S ANADE~ ACDA LBy AALL

(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

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

_ Ar(AADB) _ AD® _12° 144 _9 .,
Ar(ACDA)  cp? g2 64 4

Question 27.

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

Solution:
(i)

In AABC and ADEC,

SABC = #DEC ... (both are right angles)
SBCE = 2DCE L (common angles)

ABBC ~ ADEC | (A& criterion for Similarity)

(ii)

In AA8BC and ADEC,
ZABC = ZDEC . . (both are right angles)
ZACE = #DCE .. {common angles)
AMBC ~ ADEC . (AL criterion for Similarity)
AR AC
DE  CD
& 15
4”7
= CD=10cm

(iii)
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[naABCand DEC,

ZABC=<DEC... ..(both areright angles)
ZACB=2DCE.... .(common angles)

sACB ~ADEC,, (A4 criterion for Similarity)
arfaABC) AB? 62 36

ar[sDEC) pp2 42 16

ar {2ABC) 9
ar{sDEC) 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

D

.
B C

(i) AADE ~ AACB.

(i) f AC = 13 cm, BC = 5 cm and AE=4 cm. Find DEandAD.
(iii) Find, area of AADE : area of quadrilateral BCED. (2015)
Solution:

(i)

In ABDE and AACE,

ZAED = 2ABC | (both are right angles)
ZDAE = 2CAB L (common angles)

MDE ~ ALRCE (AL criterion for Similarity)
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(ii)

In ASDE and AACE,

ZAED = #ABC L (both are right angles)

ZDAE = 2CAB L (common angles)

AMDE ~ ALRCE (AL criterion for Similarity)
AE DE  AD
~&B T BC AC
4  DE AD
&B° 5 13

In right A&BC,

= ABZ 4+ BC? = AC?

= AB® 4+ 5% = 137

= ARZ = 144

= AB =12 cm

From (i), we get

4 DE AD

1275 " 13

So, DE=22_2_12

12 3 3

AD 4 52

1312 12

D

(iif)
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We need to find the area of AADE and quadrilateral BCED.
Area 0fMDE=1XﬁEXDE=1X4XE=E cm? ’
2 2 3 3

Area of quad.BCED = Area of AABC — Area of AADE ¢
10
3 D
=1x5x12—? = =

2
_30-10 v 0O
3

=1><BC><AB—
2

80
=— Ccm
3

10

1
Thus ratio of areas of AADE to quadrilateral BCED=8—3O =3

3

Question 29.
Given: AB // DE and BC // EF. Prove that:
(i) ADDG=CFFG

(i) ADFG ~ AACG.

B

Solution:
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(i) In A AGE, DE || AB, by Basic proportionality theorem,
G GE

e |

DA EB

In A GBC,EF || BC, by Basic proportionality theorem,
SE B GF

— = .

EE FC

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

GD GF
DA FC
AD CF
DG FG

(ii)
From (i), we have:

AD CF

DG F3
SOGF = ZAGC (Cormmon)

s ADFG re AACG (SAS similarity)

Question 30.
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In APQR and ASPR,

PSR = £0PR .. 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

= — = — = — ...
p PR "R @
QR_PR ... from (a)
PR S
QR _5

6 3
=Qr-22%_1oem
PQ _PR ... from (a)
SP SR

8 6

SP 3
—sp-8%3 _4em

iii.
area of APQR  PQ* B_E_ﬁ_
area of ASPR  SP? 4% 16

_x_
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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