= D E

Aren of A ABE

C

BD

Area of AADC  DC’ Areaof AABC
and so on.

EXERCISE 15 (B)

1. In the following figure, point D divides AB in

theratio 3: 5. Find :

AE AD
® Ec @ ~5

A_E

Also, if :

(%) DE =2.4 cm, find the length of BC.
(¥) BC =48 cm, find the length of DE.

A

Solution—
In AABC, Ddivides AB inthe ratin 3: §
Tofind :

AE AD
@ Ec W 28
(i) :E—C

Also, if :

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

BE AreaofAABD

BC

In AADE and AABC, we have
LA=LA
ZADE= ZABC
ZAED= ZACB
-~ AADE~AABC

_ AD AE DE
" AB  AC BC

(common)

(By AAA axiom)

~Ai)

(corresponding sides are proportional)

Since, DE| BC

AE 3
(/) From (i7), we get E S
AD __AD _ 3
AB AD+DB 3+5§

iy AE__AE__ 3
) AC = AE+EC ~ 3+5

o0 |

(#)

o0 | W

DE AE

BC AC

= BC=DE x % -2.4!§

= BC=64cm

DE AE

(¥) From (i), BC - AC

() From (

AE 3
= DE BC!AE =48x l'l.-lﬂ'l'l

i)



FProol—
Staternent

|
. Arcaol AABC = 2 BC x AM
Arca olA =2 DHL x altilude

Arcaol A DI = ;EF: DN

!
Area of AABC 2 e A
Areaof ADEF 1 e 1y
2
o BC. AN
EF DN

i)
2. In A ABM and A DEN,
(i) ZB=LE |Given|
(ii) £ AMB = £ DNE  [Each angle being 90°)
A ABM ~ A DEN [BBy AA postulaic]

_ AM _ AB i
DN DE
[Corresponding sides of similar triangles are in
proportion]

3, Since, A ABC ~ A DEF [Given|

pH _ BC _ AC
= DE ~ EF  DF

similar tnangles are in proportion) ()
% = % Uerom (id) s (b))
: o AM_ BC i
Substituting DN B in (i), we get
Areaof AABC _ pc e _ BC?
= x H
Areaof ADEF  EF  EF  ggz
Now from (iii) and (iv), we get:
Areaof A ABC  AB®  pC?  AC?

E]
-

Arcaof ADEF  pp? 1@
Q.LE.D. Some Resulty

I. A line drawn parallel to any side of a

triangle, divides the other (wo sides

propertionully. (Basic Proportionality Theorem)

(Cormesponding sides ol

. ; AD _ AE
In the given figure, DE // BC then 5D CE

Conversely— If a linc divides Iwo sides of a triangle
proportionally, the line is paraliel 10 the third side.

I'E "—lhc DLC // BC.

D CL

2. [In the sume figure, given above

A ADE ~ A ABC  [By AAA postulaie]

AD _ AE _ DE

= a8 -~ AC ~ BC
3. Median divides the triangle into two tringles
of equal area,

In the given figure, AD is median

A

B C
" 5 #

=> Arcaof A ABD = Area of A ACD

x Area of A ABC,

Td | =

4. Il many triangles have the common vertex
and their bases are along the same siraight line,
the ratio between their areas is equal to the ratio
between the lengths of their bases.

In the given figure, all the triangles have the
commmon wveriex at point, A and bases of all the
triangles arc along the same straight line BC.



PQ . oM _ M
OR PO PR wedh)

SMP=QRxQM=8x35=28

= /33 ... i)
In A PQR, £ P=90° and I'M L QR
M= QM x MR

=35x45 (.. MR = QR - QM)

M= [15:45 {11}
PM B  Ji5x4.5

omDor T PR =Ty T T et

Squaring both sides,

28 _ 3.5x4.5
64 PR

15x%4.5x64 35x45x64 10080
B 10xI0x28 2800
= PR? =36 = (6)°
PR =6 cm. Ans.

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

Solution—
Given—In A ABC, BD and CE are’ the

medians of sides AC and AB respectively which
intersect each a1 G.

To Prove— (i) A EGD ~ A CGB (ii) BG = 2 GD.

Prool— "’ D and E are the mid points of AC and
AD respectively.
: EDIIUCandED-% BC
ED 1
Ul'— = (1)

2
Htm iu A EGD and A CGB,
£ EGD = £ BGC (venically opposite angle)
£ EDG = £ GBC (Alicmate angles)
~ ALEGD- ACGB (AA postualte)

() A EGD ~ A CGB GD _ E=i .
(i) BG = 2 GD from (i) above, BG  BC [From (i)
DG =2 GD QED
THEOREM 1|

The areas of two similar triangles ure proportional to the squures on their corresponding sides. |

Given— A ABC - A DEF
such that £ BAC = £ EDFF
LB ZEmd £LC= LT

To Prove—

Arcaofl AABC _ AB® _ pC?

hc_

Araof ADEF 2 | e

Construction—
Draw AM L BC and DN L EE

DI




L A= 2 ILC (vertically uppusite angles)
£ DEM or £ AEL = 2 LB (proved)
* "A ELA ~ A BLC

(AA pustulme)
EA _EL — 28C _ EL
aC LR BC LB

B o
T B = LL =21.8B.

EL =2 BL.

Q.ED.
26. In the figure given below Pis a puint on AB
such thut AP : PB=4: 3 PQ is parallel to AC,

P B

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

(it) Im triangle ARC, £ ARC = %" and in trinngle
PQS, £ PSQ = 9. Given QS = 6 cm, calculate

the length of AR. [1999]
Solution—

Given— In A ABC, 1? is a point on AL such
that AP : PB = 4:3 and PQ I AC is drawn mecting

BC in Q. CPis joincd and QS L (P and AR L CP
To Find—

(i) Calculawe the ratio between PQ @ AC giving
reason.

(i) In A ARC ZARC= 90°and In A PQS, £ SQ
= 90°, ir QS = 6 cm, calculate AR,

Solution—

(i) In A ABC, PQ 8 AC.

BQ _sp _ PO
BC AB  AC

= PU — BP = !F — j i
AC  AB  BP+AP ~ 344
MQ:AC=13:7

(i) Now in A ARC and A PSQ.

N |

£ARC= 2 PSQ (cach 90%
LZACR =2 QPS  (Alemate angles)
AARC - APSQ  (AA Poswalic)
AC _ AR

PQ  0OS

AC _ 7
Buw PO EIn!QS-«E::m

1. AR
3 (1]

7
::-hR=3 x6=14cm Ans.

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

P
35m =
Q M R
* == Brm= = = = = = = = »

Given that QR = 8 cm and M(Q = 3.5 em.
Calculate the value of PR. [2000]
Given— In right angled A QPR, £ PP = 9°

PMLQR,QR=8cm MQ=315cm
Calculate— PR

Solution—
In A PQM and A QI'R,
£PMQ = £ QR (cach = 90
£ZQ=20Q (common)
APQM ~ AQPR  (AA postulate)



‘I'vere are three pairs ol similar triangles.
(i) A ALB = A DEC (i) A ABC = A EIC
(iii) A BCD - A EBF
(it} - A AEB - A DEC
Al _ BE _ Al
rct ED  DC
But A} = 67.5 am, DC = 40.5 cim and Al = 5.5 an.

52.5 67.5
== = —— [Cx615=525x405
EC 40.5 5

. 525x40.5
EC=""%75

In A ABC, EF Il AB

AC _ AB

— L —

EC ~ EF

AL +EC _ AB 5254315 _ 67.5
LC EF 315 EF

8 _ 673 et x 1w 675 x 31.5

=35 EF
67.5x31.5 - 6753 = 315
8l 10 x84 = [0

= 31.5 an Ans.

=

405 5
= — 25—
6 = 16 cm Ans.

24. In the given figure, QR is parallel to AB

and DR is parallel to QB.
P

A B

I'rove that— I'Q° = PD x PA.
Solution—
Given— [n the figure QR Il AB and DR Il QB.
To Prove— PO’ = PD x PA
Proof— In A PQB,
DR Il QB (given)

PD _ PR .
PQ B S

In A PAB,
QR B AD (given)

PQ _ PR

PA ]
from (i) and (ii)

FD _ PQ

70 A = PQ*=PDxPA

Q.E.D. g
25. Through the mid-point M of the side CD ol
a parallelogram ABCD, the line BM Is drawn
intersecting diagonal AC in L and AD produced
in E.

Prove that : EL = 2 BL.
Solution—

(i)

Given— In ligin, ABCD, M is the mid-poimt :
of CD. AC is the diagonal. BM is joincd and
produced meeting AD produced in [ and,
intersecting AC in L.

To Pruve— EL = 2 BL.

Proof— In A EDM, and A MBC,

DM = MC (M is mid-point of DC)

Z EMD = £ CMD (ventically opposite angles)

Z EDM = £ MCB (Aliemale angles)

AEDM = AMBC (ASA postulate of congruency)

ED = CB = AD (c.p.c. L)

EA=2AD=2DBC

AB = BC (opposilc sides of Il gm)

Z DEM= £ MBC (c.p.c L)

Now in A ELA and A BLC,



Prove that—
AD _ CF
Wae ® Fe
Solution—

Proof— In A GAB and A GIDI:,
Z GAB = £ GDEG

(il) A DFG - A ACG.

{corresponding angles)

(. DIz NAB)
£ZAGB = £ DGE  (common)
A GAB ~ AGDE  (AA postulate)
GA _ 5B
Gh . CE | )
Siwmilariy in A GBC and A GIEF
£ GBC = £ GEF  (corresponding angles)
> EIF I BC)
£ BGC = £ EGF  (common)
A GBC~ A GEF  (AA pustulaw)
GhB GC N
E = E.FT (1)
Uvomn (i) and (i)
GA _ GC b
uh  GF
Subtracting | from each side.
G, _Gc
D~ T GF T
= CA-0D =1 GC-GUF
o) GF
_AD _ CE
DG FG
(iii) Now in A DIFG and A ACG,
EL:E = :’IE_FE |Applying invertendo of (iii)]
amd £ DGF = £ AGC (common)
A DIFG ~ A ACG (SAS psotulaie)
. Q.LE.D.

22. In A ABC, AD is perpendicular to side BC
and AL = BD x DC.

Show that angle BAC = 90
A

NE

B m |
= C

Solution—

Given— In AABC, AD 1 BC and AD? = BD x DC
To Prove— £ BAC = 9°

Prool—
. AD _ BD
AD' = BD x DC = DC AD
Now in A ABD and A ACD,
J‘—D - E G
DC AD Ut
ZADD = 2 ADC (each = 90%
~ AADDB - AACD  (SAS postulate)
ZB =2 DAC o ()]

ad ZBAD=Z2Cor £C= Z BAD . .(ii)
Adding (i) and (ii)
LB+ LZC=2LZDAC+ £LBAD=ZLBAC=LA
Bul ZA+ £ZB+ 2 C=180" (Angles ol a 4)

LZA+2A=1800=2 2 A = 180°

1]
,:A.:E

: = 00° or £ BAC = 90°

Q.ED.
23, In the given Migure AB #/ EF #/ DC; AD =
67.5 cm. DC = #0.5 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—

(1) In the ligure

* ABNEFNDC



[ Hal C
A ) 9cm

ZADB=ZABC  (Exch=90")
LA=LA (Common)

s AABD~AABC  (AA Poswlate)

. AB _ AD
" AC AB

_1x1_8

9 9

AB*

Ac TAD

4
= j—

p Ans.

(" AB = Tcm, AC = 9cm)
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 produnced at N.
R Q
M L
N 3 r
Find the lengths of PN and RM. [1997]

Solution— In A LNP and A RLQ
ZLNP=ZLQR (Alicrnale angles)
ZNLP=Z QLR (Venically opposite angles)

»~ ALNP~ARLQ  (AA Postulate)

T
" @R RL 10 2
(& LP:RL=3:2)
10x3
2
Similarly, we can prove that

ALMR and ALPQ are similar.
RM _RL

- QP LP

& PN= = |5¢cm.

L 1RO - - P

16 3 3

. RM= IU% cm, Ans.

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 : In quadrilaieral ABCD, diagonals AC
and BD intersect each other at E and
AE:EC=BE:ED

A B

Te Prove : ABCD is a parallelogram.
Proof— In AE : EC = BE : ED

AE _ BE _ AE_EC

EC ED BE ED

In A AEB and A CED
AE

BE ED
£ AEB = £ CED (Vertically opposile angles)

- AAEB~ACED (SAS axiom)

. L EAB=ZECB
£ZEBA = £ CDE
But, these are pairs of aliernate angles

. ABICD ()
Similarly we can prove that
AD I BC (1)

~ from (i) and (ii)

ABCD is a paralielogram.

P.Q. Glven : AB // DE .
and BC // EF.
A

(given)




PQ PM

PR PQ
= PQ*=PM x PR vene(1)
Again in A QRM and A PQR,
ZQMR=£LQ (euch = 90°)
ZR=ZR (common)

~ AQRM-~APQR (AA postulate)

R

ER = g: = QR?=PR x MR (i)
Adding () and (i)
PQ* + QR?=PM x PR + PR x MR
=PR (PM + MR) = PR (PR) = PR?

P.Q.In A ABC, right-angled at C, CD L AB.
Prove : CD*= AD x DB

Solution— C

A D B

Given— In A ABC, ZC=90°and CD L AB
To Prove— CD? = AD x DB
Proof— Z ACD + £ A =90°
ButZ A+ ZB=9°
s ZACD+ZA=ZLA+LB
ZACD=LB
Similarly, we can prove that

LBCD=LA

Now in A ACD and A BCD
L A=£BCD
ZACD=LB

A ACD - A BCD

cD AD

DB CcD

CD* = AD x DB.
19. InA ABC, £ B =90 and BD 1L AC.
in IECD=10cmand BD =8 em® find AD.

(- CD 1 AB)
(- £ C=90)

(Proved)
(Proved)
(AA Postulate)

s LA+ LC=90r ()
and in A BDC
ZD =9%r
ZCBD + £C =90 ()]
From (i) and (ii)
ZA + ZC=ZCBD + £C
ZA = £ZCBD
Similarly
ZC= ZABD
Now in A ABD and A CBD,
() £A=£CBD and ZABD=ZLC

A ABD -~ A CBD (AA Postulate)
B
Bem
A D 10 :m—

BD _ AD _ AB

¢D BD AC

= BD*=AD xCD
But CD = 10 cm, BD = 8 cm.

(8 = ADx 10=> 10 AD =64 = Al

= 6.4 cm.
(i) From (i) BD?= AD xCD
But AC =18 cm, AD=6cm

I

ml|
6ecm D 18 cm

s BDP=6x12=T72
(CD=AC-AD=18-6=12cm

M o e -

A

o A S



- - S — - R R —_—

Prove that : DP x CR =DC x PR.
Solution— Proof— In A APD and A PRC

2 DPA = Z CPR (Vertically opposite angles)
(Alternate angles)
(AA Postulaic)

ZPAD= ZPCR
» AAPD~APRC
1

(Sides of rhombus)
=3 DPxCR=DCxPR
Hence Proved.

R
17. Given: FB=FD,AE L FD and FC LAD.

FB_BC

Prove : AD.ED

thlhu—?rnﬂ—[nﬁFﬂCIﬁﬁﬁDE
Z FCB = £ AED (each = 90°)
ZFBC=ZADE (- FB=FD)

+ AFBC ~ ADE (AA postulate)

F

B C
P.Q.In A ABC, £ B = 2 £ C and the bisector of
angle B meets CA at point D. Prove that :
(i) AABC and A ABD are similar ,
(i) DC : AD = BC : AB.
Solution—
Given—In AABC, £B=2£LC,
BD is the bisector of £ B

which meets ACat D
B

To Prove—

() AABC - AABD (i) DC:AD =BC:AB
Prool—
BD is the bisecior of £ B

'. JI.H;BD:-% £LZB=£C

Now in A ABC and A ABD,
LA=LA (Common)
ZC=.ZABD (Proved)
AABC-AABD  (AA Postulate)
BC _ AB
' BD AD

BC BD
= AB = D (By Alternendo)
_, Bbc _Dc

AB AD

.+ BD = DC (Opposite sides o equal angles)
s BC:AB=DC:ADorDC:AD=BC:AB
18. In A PQR, £ Q = 90° and QM is perpendico-
lar to PR. Prove that :

(WPQP*=PMxPR (i) QR*=PR x MR
(i) PQ* + QR* = PR’

Solution— Given— In A PQR, £ Q =90°

QM L PR.

To Prove—
() PQ*=PM x PR (i) QR = PR x MR
(i) PQ* + QR = PR?

Proof— In A PQM and A PQR,

LZQMP=ZPQR  (each =907
LP=LP (Common)
s APQM-~-APQR  (AA postlaie)

P




- o
Proof : In A ADC and A ABC

£ ADC = £ BAC - (Given)
LC=.C

. AADC-AABC
(AA postulate)
cA_c s
CB CA
= CAxCA=CBxCD
= CA'=CBxCD Hence Proved.
14. In the given figure, AABC and AAMP are
right angled at B and M respectively.
Given AC = 10 cm, AP = 15 cin and PM
=11 em.
() Prove AABC ~ AAMP (i) Find AB and BC.
Solution—(f) In AABC and AAMP,
LA=ZA (Common)
ZABC= ZAMP (Each = 90°)
=AABC ~ AAMP (AA similarity) ¢

A B P
AC BC
(1) From (0. %7 = pm
(Sides are proportional)
10 BC 12x10
=E-T17=;BC- T =8 cm

From right triangle ABC, we have
AC?=AB? + BC? (Pythagoras Theorem)
= 10 = AB? + 82 =100 = AB? + 64
= AB?=100-64=36 = AB=6cm
Hence, AB=6cm,BC=8 em
P.Q.E and F are the points in sides DC and AB
respectively of parallelogram ABCD. If djagonal

AC and segment EF intersect at G ; prove that AG
x EG =FG x CG.

Solution— Proof : In A AGF and A EGC,
£ZGAF= ZGCE (Alternate angles)
£ AGF = £ CGE (Vertically opposite angles)

. AAGF -~ AEGC (AA postulate)
AG _ FG
CcG EG
= AGxEG=FGxCG. Hence Proved.
D E c
G
A B

F
I15. Given : RS and PT are altitudes of A PQR
prove that :
() APQT - AQRS, (i)PQxQS=RQxQT.
Solution— Proof : In A PQT and A QRS,

LPTQ=£LRSQ (Each = 90F)
£LQ=£Q (Common)
~ APQT-AQRS (AA postulate)
210 o
“ RO oS = PQxQ5=RQxQT.
Hence Proved.
P
8
Q R

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




l. Stote, true or false :

) Two similar polygons are necessarily
ongruent,

if} Two congruent
imilar,

iif) All equiangular triangles are similar:

i¥) All isosceles triangles are similar.

(*) Two isosceles-right triangles are similar.
(i) Two isosceles triangles are similar, if an
angle of one is congruent to the co i
angle of the other. Rp—

(wi) Th:lim-hnlltrtpuh-, divide each
ﬂh:r_lnhmrﬂunﬂmll.

polygons are necessarily

() False. (if) True. (iii) True. (iv) False. (v) True.
(vi) True. (vii) True.

P.Q. In triangle ABC, DE is parallel to BC; where
D and E are the points on AB and AC respectively.
Prove that A ADE ~ A ABC. Also, find the length

HDE.HAD-'IZmID:Nm.-dBEIIm
Solution—

In A ABC, DE Il BC.
. L ADE=/ZABC

(Corresponding angles)
and £ AED = £ ACB
Now, in A ADE and A ABC.
£ ADE = Z ABC (Proved)
ZAED = /7 ACB (Proved)
£ZA = LA (Common)
. AADE~AABC (AAA Postulale)
AD _ AE . DE
AB AC BC

1.

_ _AD  DE 2 DE
AD+DB " BC = 12+24 = %
AD = 12 cm, DB = 24 cm and BC = 8 cm)

Given- ZGHE=/DFE U

= 90°, F
DH =8,DF = 12,

DG=3-1and

DE=4r+2, e r

i D

Find; the lengths of segments DG and DE.
Solution—

In A DGH and A DEF,

ZDHGQ = £ DFE (Each = 907
£D=£D (Common)

G

‘-—[ﬁ*]l—'

" &DGH-&DEFMMIIH}

U4

DG DH

DE " DF

2ol 8

4x+2 12

12(3x-1)=8(4x+2)

36x-12=32x+ 16

Wr-3=164+12=24x=28
28

S X="—m]

and

-4

Do=lx-1=3xT7=1=21-=1=20
DE=4x+2=4x7+2 =28 + 2=30 Ans.

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.

30¢



156 1§
= ME ? o 3.75cm

15x24
and DM T I5¢cm

8 Inthegiven figure, AD =AE snd AD'=BD x
BC
Provethat : triangles ABD and CAE are similar.

A

B D E C
Sol. In the given figure,

AD=AE
AD'=BD <EC
To prove : AABD ~ACAE
Proof: In AADC,AD=AE

s LZADE=ZAED

(Angles opposite to equal sides)

But ZADE + ZADB = ZAED + ZAEC =
180°

s ZADB= ZAEC
AD*=BD = EC

AD EC

BD AD
AE EC

= 80" an
and ZADB= ZAEC
- AABD-ACAE (SAS axiom)
9. In the given fipure, AB//DC, BO=6cm and
DQ =8 cm; find: BP = DO.

D Q ¢cC

r

(- AD=AE)

AP B
Sol. In the given figure,
ABJ|DC,
BO=6cm,DQ=8cm

Find BP x DO

In AODQand AOPB

£ZD0Q= ZPOB

(Vertically opposite angles)
(Alternate angles)

D rl em Q C

£DQO = £OPB
.. AODQ~AOPB

BB " OP " 0B
$ DO

PB 6 AP R
By cross multiplication,
PBxDO=8 x 6=48cm’

10. Angle BAC of triangle ABC is obluse and AB
=AC. Pis a pointin BC such that PC= 12 em.
PQ and PR are perpendiculars to sides AB
and AC respectively. ITPQ=15cmand PR=9
cm; find the length of PB.

Sol. In AABC, ZABC is an obtused angle,
AB=AC
P is a pointon BCsuchthatPC= 12¢cm

PQand PR are perpendiculars (o the sides AB
and AC respectively.

PQ=15cmandPR=9cm

To find the length of PB

In APBQ and APRC

ZB=/C  (Opposite angles of equal sides)

£Q=<P (Each90)
~. APBQ~APRC (AA axiom)

PB _ PQ

"PC PR
(corresponding sides are proportional)
X 15 15x12

=E-?=l' 9

.. PB=20cm

=20



Proof : In AAMB and AANC

Toprove:
() CB:BA=CP:PA LA=LA (Common)
(i) ABxBC=BP xCA M= 2N (each 90°)
Proofl: s AAMB - AANC (AA axiom)
() InAABC, AB BM AM
BP is the bisector of ZABC Ve = N - ™
cs _Cp (Corresponding sides are proportional)
“BA PA 7. Inthe given figure, DE/BC, AE = 15¢em, EC=
= CB:BA=CP:PA 9em,NC=6cmand BN=24cm.
(i) In AABC and AABP () Write all possible pairs of similar triangles.
LZA= LA (Common) (i) Find lengths of ME and DM.
ZC=/ZABP
I A
{£C= Eﬁﬂmd BP is angle bisector)
-. AABC ~AABP (AA axiom)
_ AB = AC . BC
" AP AB BP D E
Lc = E =
AB BP B N C
By cross multiplication, Sol. In the gi
AB x BC=BP x CA ;E'Bglmﬂsurc.
\ABC: em, EC=9cm
AB - BM _AM (i) Write all the possible pairs of similar triangles.
AC CN AN (if) Find lengths of ME and DM
Sol. In AABC, Proof ;
BM LACandCN LAB () InAABC
Toprove: DE|BC
AB _BM _ AM :nustmMrlrm@um
(b) AADM -~ AABN
A (c) AAME ~ AANC
(ii) * AAME ~ AANC
and AADM ~ AABN
M . AE _ME DM
N " AC NC - BN 302
(corresponding sides are p
15 ME DM

B C -~ 15+9 6 24



A B L

To prove ;
() DP:PL=DC:BL.
(i) DL:DP=AL:DC.
Proofl':
() In ABPL and ACPD
<BPL=ZCPD  (Vertically opposite angles)
£LPBL= £PCD (Alternate angles)
~ ABPL~ACPD (AA axiom)

PL BL

"DP DC

bpP _DC .
= PL - BL =DC:PL=DC:BL

(i) In AALD,
PB||AD

DL AL
" DP AB

(BCAD)

= D6 " bC (+AB=DC)

Hence proved.

1 - &% . - B = N aee e oo

B
C
A D
Proof':
(i) In AAOB and ACOD
ZAOB=2C0D
(Vertically opposite angles)
_AE_E 2 * AD = 20C and
ocC oD BO = 20D
- AAOB~ACOD ms,“hn]
AO BO
U 3¢ = op
(Corresponding sides are proportional)
= ADOxOD=B0O =0OC
= OA=x0OD=0B=0C
Hence proved.

3. In AABC, angle ABCiis cqual to twice the angle
ACD, and bisector of angle ABC meets the
opposite side at point P. Show that :

(H CB:BA=CP:PA

(i) ABxBC=BP xCA
Sol. In AABC,
LZABC=2/ACB
Bisector of ZABC meets AC in P.



1 5 I SIMILAH”Y (With Applications to Maps and Models

EXERCISE15(A)

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

(N AAPC and ABPD are similar.
() TBD=24cmAC=36cm,PD=4.0cmand
PB=23.2cm; find the lengths of PAand PC.

D

Cc
Sol Two line segments AB and CD intersect each
other at P.
AC|BD
To prove:
() AAPC~ABPD
(i) IfBD=2.4 cm, AC=3.6 cm, PD=40cm
and PB = 3.2, find length of PA and PC
Proof:
() In AAPC and AAPD

ZAPC= /ZBPD (Vertically opp. angles)

ZPAC=£PBD (Alternate angles)

.. AAPC -~ AAPD (AA axiom)
i - PA L PC_AC
(- 38 " en " BD

(Corresponding sides of similar triangles are
proportional)

PA _PC . 3.6

12 4 24

PA 36
Now —— =

32 24

31.2x3.6
2.4

= PA= =48cm

J.4x4
PCx24=164d=PC= T'ﬁ:m

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

() AAPB is simllar to ACPD.

(i) PAxPD=PB x PC.
Sol. Intrapezium ABCD

AB|DC
Diagonals ACand BD intersect each other at P.
D C
P
A ? B
Toprove:

(i) AAPB - ACPD.
(if) PA=~PD=PB = PC.
Proof: In AAPB and ACPD

ZAPB=£ZCPD
(Vertically opposite angles)
ZPAB= /PCD (Alternate angles)
.. AAPB ~ACPD (AA axiom)
. PA _PB
“PCPD
= PAxPD=PB=PC
Hence proved.

3. P is a point on side BC of a parallelogram
ABCD. ITDP produced meets A B produced at
point L,provethat :

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

Sol. Pisapointonside BC of aparallelogram ABCD.
DP is produced to meet AB produced at L.

> N S



