TRIANGLES

(Congruences and Similarity)

Congruency of triangles - Two 2.
triangles are are said to be
congruent if they are equal in all £ABC = /PQR, BC = QR then -

respects. 1.€. ‘ P el
{, Each of the three sides of one triangle

must be equal the three respective

2 P
sides of the other.
9. Each of the three angles of the one /\ /\
triangle must be equal to the three
respective angles of the other. .
B~ ca R

S-A-S (Side-Angle-Side) if AB = PQ,

A P
3. A-S-A (Angle-Side-Angle)
if /ABC = /PQR, BC =QR, /ACB
= / PRQ then- AABC= A PQR

B C Q R

A P
AB=PQ| ZA=/ZP]
AC = PR tand ZB = £Q
CB=QR| ZLC=4R s— oo : %

Tests of congruency - With thehelp -, \ o Ano1e.Angle-Side) if £ ABC

of the following given tests, we can 5 .
deduce without having detailed = / PQR, / ACB = /PRQ and AC

information about triangles that PR (or AB = PQ) then - AABC= APQR
whether the given two triangles are
congruent or not.

A P
L. 8-8-S (Side-Side-Side)
if AB = PQ, AC = PR, BC = QR
then :- AABC = APOR
CQ R

B

A
p
l 5. R-H-S(Right angle-Hypotcnusc-Sidc)
ifAC=PR,/B= / Qand BC = QR
. AABC= APQR
B ‘ "
CQ R

b
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N

trianglu - Two
be similar if the

ing sides are in

proportion. The symbol for

similarity is *’

If AABC ~ A PQR then
/ABC= /PQR, /BCA=QRP,
ZBAC= / QPR

| P
A/X
B cQ R

Tests for Similarity -
A-A ( Angle-Angle)

if ZABC= /PQR
and  ZACB = /PRQ
t'henl AABC"AMR

P
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AlAABC) _ (ABY _ (BC) - #

avA

S-S-S ( Side-Side- -Side)

' AB BC AC

* PO QR PR
then,  AABC~ ) pQR'

JAVAN

Properties of Similar triang

the two triangles are sxmﬂar thm
the proportional / correspondingsi=
we have the following results.

P
A
U
B & ca T '
Ratio of sides = Ratio of heig®
(altitudes)

= Ratio of m%
= ratio of p
= Ratio of inr

= Ratio of lecﬁ
Ratio of areas = Ratio of % W
corresponding sides. 1. if 4

~ A POR, then {‘f

=0’ !

A(APQR)  (POY y
Pa'“’"ﬂunt——' /ﬁ




In a right angled. triangle, the tri-
angles on each side of the altitude
drawn from the vertex of the right
angle to the hypotenuse are similar
to the original triangle and to each

other too.
B

C A

ie., ABCA~ ABDC ~ACDA.

If a line drawn parallel to one side of
a triangle to intersect the other two
sides in distinct points, the other two
sides are divided in the same ratio.

. AD_AE & AD_AE_DE
' DB EC = AB AC BC
and AADE ~ AABC

A

B C

If D and E are the mid-points of AB
and AC & DE| | BC then -

1
DE =—BC
2

Vice versa is also true i.e.
If a line divides any two sides in the

"¢ Maths. Where Concept is Paramount™
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6.

same rati (ie AD AE
€ra £ =
0 DB EC then the
!ine is parallel to third line
Le. DE || BC

Two triangles b/w the two parallel
lines will always be similar.

E D

B C

IfED || BC then AEOD ~ A COB
If the area of two similar triangles are

equal then the triangles are congruent.
If Area of ABC = Area of PQR

AABC ~ APQR
J
AABC= APQR

Ifin A ABC, bisector of external angle
A, intersects BC produced to D, then

E

AB _BD

——

AC CD




Exercise
LEVEL - 1
The areas of two similar u-ianglesan? in
the ratio 9 : 16. Their corresponding

sides will be in the ratio :

@ 3:5 (b) 3:4

(b) 4:5 (d) 4:3

In A ABC and DEF, if /A =30° £ B
= 70°, /C = 60°, LE =70 /F=
50°, » D =60° then :

(a) AABC ~ A DEF

(b) AABC ~ AEFD

(c) AABC ~ ADFE

(d) AABC ~ AFED
The corresponding sides of two
similar triangles are in the ratio
1 : 3. Their altitude will be in the
ratio:

(@ 1:3
c) 1:9

(b) 3:1
(d) 9:1

In the given figure, if AD is bisector

of /BAC then AB is :

(a) 6cm (b) Scm
(c) 5.25cm (d) 5.75 cm
A
7cm
B3cmD 4cm ¢

ABC is a triangle and P is any point
on AB such that /ACP = Z ABC, if
AC=9cm, CP= 12cm and BC = 15c’m

then AP is equal to : ’

(a) 11.2 em (b) 10.2 em

(d) 7.2 em
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10.

Advance Maths- Where Concept ig Paramoy,
nt¢-

(a) congruent (b) gir.
(c) congruent and Shnﬂa:.mu&’
(d) None of these '

In the given figure, p
the value of x is -

A

- (x+2)
D E

(x-2)

EIIBQ%

(x-1)

B €
(a) 3 (b) 4.5
(c) ﬁ . (d) 4
In the given figure, AB .
the length of PB : I QR. iy

B p

A B

=%

Q 8cm R

(a) 2.5cm (b) 2 cm

(c}) 3cm (d) 3.5cm
In the given figure, QA and PBar
perpendiculars to AB. If AO =%m.
BO = 6cm and BP = 8cm. Find AQ:

P
A O B
Q
(@) 1lem (b) 9
() 14cm (d) 12¢70 .

Two triangles ABC and I?EFAB’
similar to each other in wWh! ti0°[
10cm, DE = 8cm. Then the rSDEF
.the areas of triangles AB L




12.

13.

(b) 25: 16
(d) 4:7

ABC,PQ || BC.IfAP: PB=1: 9

| L‘;ﬁm - 3cm, AC is :
@) 6 om () 9cm

ifAABC is similar to A DEF, such
that /A = 47° and /E = 63°,
then / C is equal to :

(a) 40° i

) 65 (@) 37°

If G be the centroid of A ABC and the
area of A GBD is 6 sq.cm, where D is
the mid-point of side BC, then the

area of AABC is :
a. 18 sq.cm b. 12 sq.cm
c. 24 sq.cm d. 36 sq.cm

Annegkbp draméeasnaf two similar

LEVEL - 2

In the given figure, AD = 11cm, AB
=18 cm and AE =9 cm. Find EC :

A

E
D 123
57°
B C
(a) 13 cm (b) 14cm
(b) 8 cm (d) 1lem
DE 2

In the given figure, if EC' = Eand if

AE = 12. Find AB :

A
\



E
B
A
D
C
(a) 6 cm (b) 7 cm
(c) 5.5cm (d) 7.5cm
rue in the

. oM
5. Which of the following 18 |
given figure, where AD is the

altitude to the hypotenuse of a right

angle triangled A ABC ?
B8
D
A C

(i) AABD ~A CAD
(i) AABD = ACDA

(iii)) AADB ~ A CAB
Of these statements , the correct ones

are : |

(@) (i) and (ii) (b) (ii) and (iii)

(c) (ii) and (iii) (d) (),(i) and (i)
6. InAABC, D is a point on BC such

. AB_BD
AC DC.IfABz'.?O'éC-_-

50°, then the value of / BAD -

(a) 30° (b) 60°

(c) 40° (d) 50° |
{ Inthcgivenfigure,AD;Dc=3:2

then / ABC : ’

A

o

130
6cm C

Advance Maths- Where Concept is
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10.

11.

(ﬂ) 30° (b) 400

(C) 450. (d) 50&

In the given figure, ABCp isg
and DCE is an equilaterg] ..
then / DAE will be :  ang,

(a) 45° (b) 30°

(c) 15° (d) 22-1;

In the given triangle ABC, BP=3 AP
QC = 3AQ and BC = 36cm. Find the
value of PQ ?

A

B C
(@) 9cm (b) 8cm
(c) écm (d) 7cm
In a triangle ABC, ~ BAC = 90°an
AD is perpendicular to BC. If AD*
6cm and BD = 4cm, then thel
of BC is :
(a) 8cm (b) 10cm
() 9cm (d) 13cm p”
The points D and E are taken Onthat
sides AB and AC of A ABC such

e %AB, AE =%Ac. If the leoé”
e
of BC is 15cm, then the leng

length of DE is :

Wnﬁ /@



13

14.

(b) 8cm

(d) Scm

95 is centroid and AD, BE,CF are
ihree medians of AABC with areg
79cm? » then the area of A BDG is :
@) 12 cm’ (b) 16 cm?

6 gecm (@) 8om?

The three medians AD, BE and CF

of AABC intersect at G. If the area of
ABC is 60sq.cm then the area of

gl 108

(c) 6™

t?'le quadrilateral BDGEF is :
() 10 sq.cm (b) 15 sq.cm
(c) 20 sq.cm (d) 30 sq.cm

D is any point on side AC of o ABC. If
p,0,X,Y are the mid-points of AB, BC,
AD and DC respectively, then the
ratio of PX and Q¥ is :

@ 1:2 (b) 1:1

€ 2:1 (d) 2:3

ABC is an equilateral triangle. P and

Q are two points on Apgand 4C
respectively such that %[ IB_C.

Ifﬁ= 5cm the area of A APQ is :
25
(a) 7 sa.cm (b) /3 Sacm
25/3
(c) ; sacm  (d) 25./3 sq.cm

Inaright angled A ABC, / ABC = 90°;
BN | AC,AB = 6cm, AC = 10cm. Then

AN:NCis -
@ 3:4 (b) 3:16
W14 d 9: 16
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17.

18.

19.

20.

| ¥aths. Where Concept is Paramount—

a:\hstra_ight line parallel to base BC of
€ triangle ABC intersects AB and

AC at the points D and E respectively.
If the area of the AACD is 36sq cm,
then the area of AABE is :

(&) 36 sq.cm

() 12 sq.cm

(d) None of these

InAABC, P and Q are the middle
points of the sides AB and AC
respectively. R is a point on the
segment PQ such that PR : RQ =
1:2,If PR = 2cm, then BC =

(a) 4 cm (b) 2cm

(c) 12cm (d) 6 cm

ABC is a right-angled triangle. AD is
perpendicular to the hypotenuse BC.
If AC = 2AB, then the alue of BD is :

(b) 18 sq.cm

BC BC
(a) ) (b) r
_: _E:

In the given figure, / BAC = / BCD,
AB = 32cm and BD = 18cm, then the

ratio of perimeter of ABCD
and AABC is :
A
D
B C
. b) 8:95
a) 4:3 b @
EC)S:S' (d) 3:4
269




LEVEL - 3

Find the maximum area that can be
enclosed in a triangle of perimeter

24cm :
(a) 32 cm? (b) 16y3 cm’
(c) 1642 cm? (d) 27cm?

The lengths of perpendiculars drawn
from any point in the interior of an

equilateral triangle to the respective
side of the triangle are P, P, and P,,
then the side of triangle is :

5

(a) /3
(BB, + )

R+E+E)

L 1

J2 +1 5
(c) (@ ~<=1
™ 3

D and E are the mid-pointg of AR

AC of AABC, BC is prody .
point P; DE, DP and Ep :ﬁ:.“% any
then, area of : JOineq,

1
(@) APED = Z AABC

(b) APED = ABEC
() AADE = A BEC

(d ABDE= pBEC

ABC is a right angled triangle, right
angled at C and P is the lenoth

P



@) 12.5cm (b) 15cm

Q 17.5cm (d) 20cm

maA ABC, D is the mid-point of BC
and E is the mid-point of AD. The
line BE is extended and it intersects
AC at T. If AB = 18cm, BC = 17¢m
and AC = 15cm. Find TC ?

(a) 8cm (b) 9cm

(@ 10cm (d) 7cm

In the given figure, DE || BC and
EC || ND,AE:EB=4:35, then EN :
EBis:

C

R o
>0
o H

“hanc
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In the given figure, AB | | CD || PQ,

AB = 12(:1’!1, CD = ]18c
608, The. PO In- m and AC

5 D
P
36 18
(a) —cm (b) —cm
(c) 9cm (d) _1§4cm

In the given figure, EC | | AM | | DN
and AB = 5cm,B C = 10cm. Find DC:

(a) 19 cm (b) 20cm
() 25 cm (d) 17.5cm
E.
‘D
15cm B {18m
N M C

" Maths. Where Concept is Paramount—



. AD AE
d Solutions: - .

9 3 3.4 theorem*,; DE | | Be)
1.(b) Required ratio = \/;";:Z: ' x _x+2

= x-2 x-1

2.(d’ 2 In A ABC'I

,5A=50“,48=70°.AC=60° = xXP-x=x*-4 =>x=4
aHdIHADEF, . AB__PBz}i__PB
/B=70° £F=50"and £D=60" g(a) p =pp T g =5 = FB=25
.. in AFED,
/F=50° /E=70°and /D =60 9.(d) AO-_—AQ=>2=£9=>AO"I
. AABC ~ AFED. @ B B 6 8 =12
3.(a) Ratio of altitude = Ratio of corre-
sponding sides ' ar(AABC) _ AB? _ 100 25
=1:3 10.(b) ar(ADEF) DE: 64 -16
AB BD 3
4 e Aot A
11.(b)
21
=—=25.25 . a
5.(d)
B G
AP . AQ =—]-:->QC = 240 =6cm
BP QOC 2
12.
B 15cm e _ 2.(b)
In A APC and A ABC, A D
ZACP = /ABC andéA =/A a7°
(common)
. AAPC ~A ABC .
AP=F’C=>AP__12 . 63° :
AC BC 9 15 B C
= AP=7.2cm AABC ~ A DEF
6.(c) ?:r:z’r:;ﬁglt:?a?lmnment' But . £LA=47°=/D
similar. EIOR A always £B= /E=63° o
. £C=180°-47°-63 =10
Advance Maths- Where C /@
. ompthp“'“"lounﬁ
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13.d)

Area of AABC = 6x ar(ABGD)
= 6x6 = 36sq.cm

AB perimeterof AABC 36
14.(c) Fé ~ perimeterofAPOR 24

36
:>AB-¢—2—E><10= 15¢m

‘ Hrance Maths. Where Concept is Paramount™
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LEVEL-2
1.

(@) AADE -~ AACB (A-A-A properly)
4A=4A,4AED=4ABC&4ADE
=/ ACB)

. ABE_AD 9 13
" AB AC 18 ac
= AC =22cm
= EC=AC-AE
=22-9
= 13cm
2.d) in AABCand AADE,
£ BAC = / DAE
= 180°- (75° + 65°)
= 40°
ZAED =75° = 4 ABC
. AAED ~ A ABC
DE AE AD 2 12
— = T
BC AB AC 3 AB
o .AB= 18cm
3' AB_BD=>12_BC+CD
.(c) AC CD 8 CD
" §=4+CD=>CD=8c:m
2
4.(c)-» BC || DE
- /ABC= /ZADE
/ACB = /AED and /BAC =
/ EAD
.. AABC ~ AAED
AB AC _1_§=£
2D AE 9 AE
— AE = 5.5cm

5.(d) InAABDand ACAD

/ ADB = 4 ADC = 90° each

£ 900~ 2B and AD = AD

(common)




9.(a) AB=AP+BP=AP+3,,
. AADB~5CADand AB 4
AABD = A CAD =4AP:—IF=T&
InAADB and A CAB C = AO + OC =
J ADB = £ BAC = 90° each A Q+QC=A4Q+3aq
and ZABC';{ABD =4AQ=)_4£=E
. AADB -~ ACAB AQ 1
Here, (i),(ii) and (iii) are correct in AABC and A APQ
statements. / BAC = / PAQ (Cﬂmmon) i
6.(a) A AB AC
AP AQ
- AABC ~ A Al
70° 50 4 8 asrd
B D C . AB _ AC _ BC _4
/A +70°+50° = 180° AP AQ PQ
= LA=60° _BC_4_,36_,
AB BD PO 1 PO = PO=Sm
AC DC
*. AD is the bisector of / BAC. “
1 1 L
. ZBAD = 5&6‘:5)(60.;:300 10.(d)
AD 3 AB . e ®
i) 22_3,4AB_3 AD_4B .
DC 2 BC 2 DC AC
. BD is the bisector of / B VAD? + BD? = \[36+16 =52
Now, / CBD = 180" - (130° + 30°) AABC ~ A ABD
. =20°
S £B=2(£CBD) = 40° s = B0
8.c) ZADE =(90° + 60°) = 150° BC 4B

+ DE=DC=EC_(i(equilateral 5 DEC)
and AD = DC = AB = BC
(square)

.. from (i) and (ii) AD = pg

" £DEA = / DAE = x*(Let)
(in A ADE)

s, X+ X+ 150° = 180

W

=x=]5°

Mmcclath...wh,"co s
“'-lumount..__._
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= AB?=BCxBD
= 352=BCx4 =—BC-=13cm

P



12.(a)
2 D C

1

Area of ABDG =‘g>< Area of A ABC

1

——x72=12cm’
6
A
F E
13.(c)
B D C

Required area =%><60

= 20 sq.cm.

14.(b) (By mid-point theorem)

PX || BD and PX:—QI—BD

*¢ Maths. Where Concept is Paramount™
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QY || BD and Qy =%BD

. PX:Qy=1:1
A
P Q
15.(c)
B %
PQ || BC

. ZAPQ =/ ABC = 60°
& / AQP = / ACB = 60°

- Areaof A APQ = if-x(pof
= i—:§-><25
4
_ 253
4
16.d) A
N
B ; C
in A ABC & A BNC,

ZABC = /BNC =90°
and / C = /C (common)

-, AABC ~ABNC
and BC = {]0? -6* =8cm
Ac_5C
" BC NC
J0_8

8 NC
= NC =6.4
. AN=10-6.4
= 3.6
AN:NC=3'6:64
..-.-9:16




17.(a)

B C

- ADBC & A EBC lie on the same
base BC and be tween same

parallel lines .
ar (ADBC) = ar (A EBC)

= ar (AABC) - ar (AACD) - ar

(AABC) - ar (A ABE)

— ar (A ACD) = ar (A ABE) = 36sq.cm

18.(c)

The line joining the mid-points of
two sides of a triangle is parallel to
and half of the third side.

. BC =2PQ
=2x 6
= 12cm.

Advance Maths- Where Cone .
€pt is Parqm
ount—
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19.(b)

A B
In A ABD and A ACD
2 ADC =/ ADB = g
2 CAD = / ABD = 9q°

~Z£AC
= ACAD ~AABD

AC CD
AB BD
AC+AB _CD+BD 3AB g
= . AB BD —A-E‘=EB
BC
BD = —
_ 3

20.(d) In A ABC and A BDC
2 BAC = / BCD (given)
and /B= /B (common)
AABC ~ACBD
AB _BC _ 32 BC
BC BD  BC 18
= BC?=18x32
= BC = 24cm
. perimeter of A BCD : perimet
of AABC = BC : AB
24 : 32
3:4




LEVEL-3
4@ Xy ||ac (given)

for the given peruneter of a triangle . £LBXY= sAang LBYX= /C
1.(b) the maximum area is enclosed by ‘= AABC ~ A XBY
afi equilateral triangle.
 3a=24cm =>a=8cm . ar(AABC) _ ’ ,
. "y " ar(AXBY) |XB ) """" )
= —-—a = >< (8) =1
_ Area 6v3cm? . Also, ar(AABC) = 2 ar(5 XYB)
(given)
2.d) ar(AABC) _5 .
ar( AXBY) < (ii)

therefore from (1) & (ii)

— —

XB)] 1 XB 1
Lc? t?e sﬁzofAABC bea. Qis the - XB ,.l_ 1 XB 1
pom n 'E-g = ,J§ or 1-—=1- _2.
interior of A ABC. AB V2
OD,OE,OF are perpendiculars AB-XB +2-1

ar (AOAB) + ar (A OBC) + ar = TAB &2
(A OAC) = ar (A ABC)

AX +2-1
ﬁ -
= -I—axP +laxP+1axP—J_ ? AB 2
2 2 / > 5.() (By mid-point theorem)

3

V3

—a(P + B, +P)~— 2

a———-(P + P, + F;)

= A

a--——(P +F,

J3'!

il
B3- 16y/3cm

(6+8+10)

+P)_\/_

& oe x ar(AABC)

— ar (ABDE) =

e Maths. Where Concept is Paramount™
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. ' the same similarly, ARCQ -~ Ac
|- both triangles lic r? two parallel RQ RC AD
hage DE and be twee EEN e
lines DE and BP.] AD AC
1 ) RC
oy — xar(MBC o 3
. ar(APED, 4 = RO"" AR"'RC xAD='§-XI.U
A _15
D 4
° 45 15
6.(b) 5
= PR +RO =— + 22 _
C a B . PQ 4 4 15em
*. AABC ~ABDC 8.(c)
CD = BC P— =E' = = ab
AC AB b c F°
= pya?+b? =ab = P2 (a*+b?) = a’P’ o
—x Draw DF | | ET
in A ADF, E id the mid-point of g}
7.(b) and DF || ET
T will be the mid-point of AF.
i.e. AT = TF (i)
Now, in A BTC,
B i8cm C D is the mid-point of BC & DF||
. ‘ ET || BT
Mow i AAFR. and. AABC F will be the mid-point of TC
ZAPR=/ABC(-+PQ || AD | | BC) i.e TF = FC (i)
and - ARP= /ACB (+PQ || BQ) from (i) and (ii)
.. AAPR ~ AABC AT = TF = FC
AP PR AP E
= =% PR = 2T AC = 15cm, AT = TF=FC*=
AB_ BC 48 B¢ ;
= 5c
-~ TC = TF + FC
AP + PB =5+5
| = 10cm
4
9.(d) C
AP
and = ok = -5-- D -
PB RC 3
¢
£ B A N
Advance Maths- Where Co /ﬂ
ne
ept is Paﬂlmount-—-__ S
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— ge— —

e e—

U

U4 4y

Note (short-cut) - AE: EB=4:5
- EN:EB=4: (4 + )

. AACD ~ AAPQ

CD AC

='—'———-

PQ AQ

CD AC

——
. —

PQ AQ

-A_Q_xCD

PQ =
Q=ac

(ii)

AB
xCD:————X L
AC Q

AQ
AC
AQ x CD = AB x QC

(AC - QC)x 18 =12 x QC
6-QC) x18=12 x QC

(6 - QC) x3 =2QC

from (i) & (i) -

18
=49 —_—>5QC=18:>QC'=-—S—-
/ 36
12 18
2 | :. from (i) PQ=€><€=?
10.(a) "
Alternatively :
" : ¢ Let QC=x=> AQ=6-x
D In AABC,
PQ _QC
e AB AC
Lo’ . -5 :
THE Bl )
) o C In AACD,
PQ || AB PQ_AQ
* AABC~ARQC CD AC
3. AC PQ _6-x
PQ QC A
> po-AB :
AC"QC (1)
“ PQl|cD

Maths. Where Concept is Paramount™—
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(i)

= PQ—_-IB-'SI____—-——-—‘"

From (i) and (i), 2x = 18 =3
18
X="5 1. (b)
. From (i),PQ=2x=2%75 "5 7. (d)
10. (b)
11.(c) inAABM and ABEC 13. (d)
/BAM = /BCE
/BMA= /BEC (~AM|EC)
. AABM~ABEC 1. (a)
AB AM 5 AM y 4. (c)
T T Sak bl ¥
- AM|| DN 10. (d)
. AAMC~ ADNC 13. (c)
16. (d)
DN _DC 15 DC 19. (b)
- AM _AC — 9 15
15x15
= DC= 9 =25cm
1. (b)
4. (d)
7. (b)
10. (a)
A ¥
dvance Maths- Where Concept {5 Paramonime
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Answer-Key

LEVEL - 1
2. (d) 3. (a)
5. (d) 6. (c)
8. (a) 9. (d)
11. (b) 12. (b)
14. (c)
LEVEL - 2
2. (d) . 3. (¢)
5. (d) 6. (a)
8. (c) 9. (a)
11. (d) 12. (a)
14. (b) 15. (¢)
17. (a) 18. (c)
20. (d)
LEVEL - 3
2. (d) 3. (¢)
5. (a) 6. (b)
8. (c) 9. (d)
11. (c¢)



