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IN A TRIANGLE (INTRODUCTION)

(1) Orthocenter is the point of intersection of the
altitudes.

(i) Circumcentre is the point of intersection of
the perpendicular bisectors of the sides.

(ii1) In centre is the point of intersection of the
angular bisectors.

(iv) Centroid is the point of intersection of the
medians.

(v) The circumcentre of a triangle is equidistant
from its vertices.

(vi) The in centre of a triangle is equidistant from
its sides.

(vii)The centroid divides a median in the ratio
2:1.
(viii) The orthocentre of a right angled triangle
lies at the vertex containing the right angle.
A A

C
A

CB i
Ortho centre Circumcentre OA = OB = 0C

@ (i)

(2) Orthocentre (H), Centroid (G), Circumcentre
(O) are always collinear points and G divides
OH in ratio 1 : 2.

ANGLE SUM PROPERTY FOR TRIANGLE

Theorem :

Prove that sum of all three angles is 180° or
2 right angles.

Given: AABC
To prove : LA+ /B+ £ZC=180°

Construction : Draw PQ || BC, passes through
point A.

B C

/1 = /B| alternate angles® PQ|| BC
Proof :

and /3 =/C

® PAQ s aline

LU+ 22+ £3 =180° (linear pair application)
/B+/2+ 2C=180°
/B + ZCAB + £C = 180°

= 2 right angles.

Proved.



Theorem : If one side of a triangle is produced
then the exterior angle so formed is equal to the
sum of two interior opposite angles.

A
1

B C D
Means £4=/1+ /2
Proof : Z3=180°—-(L1+Z£2) ...(1)

(by angle sum property)
and BCD is a line
. L3+ Z4 =180° (linear pair)
or £/3=180°- /4 c(2)

by (1) & (2)
180° — (L1 + £2)=180°— «£4
= /1 + /2= /4 Proved.

CONGRUENT FIGURES

Two geometrical figures having exactly the same
shape & size are known as congruent figures.
Lines, polygons, circles etc. can congruent.

Note :

(1) If radius of a circle is same as other circle then
only both circles are congruent.

B

A

(2) Two line segment are congruent only when
their length are equal.

A 40cm B C 40cm D

CONGRUENT TRIANGLES

Two triangles are congruent if and only if one of
them can be made to superpose on the other, so as
to cover it exactly.

Thus, congruent triangles are exactly identical.
Example 1 : If AABC = ADEF then we have :
/LA =/D,/B=/E, Z/C= /F;and
AB =DE, BC=EF and AC =DE.
Example 2 If AABC = AEDF then we have:
/A =Z/E, /B = «D, ZLC = £F; and
AB =ED, BC=DF and AC = EF.
Note :

(1) Every triangle is congruent to itself, i.e.,
AABC = AABC.
(2) If AABC = ADEF then ADEF = AABC.

(3) If AABC = ADEF, and ADEF = APQR, then
AABC = APQR.

(4) 'c.p.c.t.' for 'corresponding parts of congruent
triangles'.

I

I

CRITERIA FOR CONGRUENT TRIANGLES

(1) SSS (Side Side Side)

A D
3cm dem Mcm
B 5cm CF 4cm E

.. By SSS criteria AABC = AEDF
S LA=LZE, /B= /D, /C= /F (c.p.c.t)
(2) ASA (Angle Side Angle)

A A
y
/\ /
X M X
B 6cm C D E

.. By ASA criteria AABC = ADEF
. LA =/D, AB=DE, AC=DF (c.p.c.t.)
(3) AAS (Angle Angle Side)

A y
//)?\ 3cm
Yy X

B 3cm CF E

.. By AAS, AABC = AFDE

.. LC=ZE, AB=FD, AC=FE (c.p.c.t.)
(4) SAS (Side Angle Side)

A P
60°
B 3cm C Q R
By SAS, AABC = AQPR

LA =ZQ, £C=ZR, AC=QR (c.p.c.t.)
(5) RHS (Right Hypotenuse Side)




A 3cm P
Q
cm 5cm
5cm
B C R

~. By RHS, AABC = AQPR
. /A=/Q,/C=/R, BC:PR(cpct)

4 cm
35°
Eg. (1)

6 cm
Not congruent
(® SSA is not a rule)

Q 43cm R
SAS

Tp <7 R
)N -
| ]

E F X

AAS (not RHS)

AN 2 cm D
‘ a
2cm
g
Q
(@]
P ] N
B F 2cm E

SAS (not RHS)

Theorem 1 : If two angles and the included side
of one triangle are equal to two angles and the
included side of other triangle, then both triangles
are congruent.

Proof :
Given : AABC and ADEF in which

ZABC = ZDEF, ZACB = ZDFE and BC = EF.
PV

A

B ’ C E ' F
To prove : AABC = ADEF.

Proof :

Casel

Let AC=DF.

In this case, AC = DF, BC =EF and £C = ZF.
. AABC = ADEF (SAS-criteria)

Case Il

If possible, let AC # DF.

Then, construct D' F = AC. Join D'E.

Now, in AABC and AD'EF, we have AC = D'F,
BC=EF and ZC = ZF.

. AABC = AD'EF (SAS-criteria)
. LABC = ZD'EF (c.p.c.t)
But, ZABC = ZDEF (given)
Z/D'EF = ZDEF.
This is possible only when D and D' coincide.
.. AABC = ADEF.

Theorem 2 : Two right-angled triangles are
congruent if one side and the hypotenuse of the
one are respectively equal to the corresponding
side and the hypotenuse of the other. (i.e. RHS)

Given : Two right-angled triangles AABC & ADEF
in which /B = ZE =90°, BC = EF and AC =DF.
To prove : AABC = ADEF.

Construction : Produce DE to G such that
GE = AB. Join GF.

A D
B + C E:_I + /,F
1 ,’,
1 //
1 ,
1 //
L
G

Proof : In AABC and AGEF, we have :
AB = GE (construction),
BC =EF (given), /B = ZFEG = 90°
AABC = AGEF (SAS-criteria)
/A= /G and AC=GF (c.p.ct)
Now, AC = GF and AC = DF = GF = DF
=>/G6=/D=/A=/D [0 £G=/A]
Now, ZA=/D,/B=/E =34 ,/C=34/F.
Thus, in AABC and ADEF, we have:
BC =EF, AC=DF and Z/C= /F.
. AABC = ADEF (SAS-criteria).
+» EXAMPLES <



Ex.1

Sol.

Ex.2

Prove that diagonal of a parallelogram divides
it into two congruent triangles.

Let ABCD is a parallelogram and AC is a
diagonal.

D C
<]

(2N
A B

(By SSS) : In AABC and AADC
AB=CD (opp. sides of [|g™)
BC = AD (opp. sides of ||g™)
AC=AC (common)
By SSS, AABC = ACDA proved
{otherresults : Z/1=2/2,/3=/4, /B=/D
(c.p.ct)}
(By ASA) : In AABC and AADC
Z£1 = /2 (alternate)
AC = AC (common)
/3 = /4 (alternate)
By ASA, AABC = ACDA
{other results : /B = /D, AB=CD, BC=AD
(c.p.ct)}
(By AAS) : In AABC and AADC
Z1 = /2 (alternate)
/3 = /4 (alternate)
BC = AD (opp. sides)
.. AABC = ACDA
{other results : AB=CD, /B= /D, AC=AC
(c.p.ct)}
(By SAS): In AABC and AADC
AB = CD (opp. sides of ||™)
Z1 = /2 (alternate)
AC = AC (common)
.. AABC = ACDA
{other results: #/3 = /4, BC=AD, /B= /D
(c.p.ct)
We can not use ‘RHS’ for this proof.

Note : ASS or SSA criteria for congruency is
not valid.

In Fig. it is given that AB = CF, EF = BD and
ZAFE = ZDBC. Prove that AAFE = ACBD.

Sol.

Ex.3

Sol.

Ex.4

D
AN B 7 ¢
E

We have, AB = CF
= AB+BF=CF+BF
= AF=CB o (1)
In As AFE and CBD, we have

AF=CB [From (i)]

ZAFE = ZDBC [Given]
and EF=BD [Given]

So, by SAS criterion of congruence, we have
AAFE = ACBD

In Fig. X and Y are two points on equal sides
AB and AC of a AABC such that AX = AY.
Prove that XC = YB.

A
Y
B C
In As AXC and AYB, we have
AX =AY [Given]
A=A [Common angle]
AC=AB [Given]
So, by SAS criterion of congruene
AAXC= AAYB
= XC=YB
(c.p.c.t)

In Fig. PQRS is a quadrilateral and T and
U are respectively points on PS and RS
such PQ = RQ, ZPQT = ZRQU and
ZTQS = ZUQS. Prove that QT = QU.



Sol.

Ex.5

Sol.

P
T
0 S
U
R
We have,
/PQT = /RQU

and, ZTQS=2£UQS
/ZPQT + £TQS = ZRQU + £UQS
= ZPQS = ZRQS e ()

Thus, in triangles PQS and RQS, we have
PQ=RQ [Given]
/PQS = ZRQS
[From (1)]
and, QS=QS [Common side]

Therefore, by SAS congruence criterion, we
have

APQS = ARQS
= ZQPS=ZQRS
(c.p.c.t)
= ZQPT=ZQRU ....(11)

Now, consider triangles QPT and QRS. In
these two triangles, we have

QP=QR [Given]
ZPQT = ZRQU [Given]
ZQPT = ZQRU [From (ii)]

Therefore, by ASA congruence criterion, we get
AQPT = AQRU

= QT=QU.
In Fig. PS= QR and ZSPQ = ZRQP.
S
P
0
R

Prove that PR = QS and ZQPR = /PQS.
In ASPQ and ARQP, we have

PS=QR [Given]
ZSPQ = ZRQP [Given]
PQ=PQ [Common]

Ex.6

Sol.

Ex.7

Therefore, by SAS criterion of congruence,
we have

ASPQ=ARQP = SQ =RP and

ZQPR = /PQS

AABC is an isosceles triangle with AB = AC.
Side BA is produced to D such that
AB = AD. Prove that ZBCD is a right angle.
Given : A AABC such that AB = AC. Side
BA is produced to D such that AB = AD.

2D

B C
Construction : Join CD.
To prove : ZBCD = 90°
Proof: In AABC, we have AB=AC
= ZACB = ZABC ..(1)

® Angles opp. to
equal sides are equal

Now, AB=AD [Given]
AD=AC [.. AB=AC]
Thus, in AADC, we have
AD=AC
= ZACD=ZADC ...(i1)

[® Angles opp. to equal sides are equal]
Adding (i) and (ii), we get

ZACB+ ZACD = ZABC + ZADC
= ZBCD=ZABC + «BDC
[®@ ZADC = ZBDC, ZABC = ZDBC(]
= /BCD+ ZBCD=£DBC+ /BCD+ /BDC

Adding ZBCD
[ on both side }

= 2 /BCD=180°
[® Sum of the angles of a A is 180°]
Hence, ZBCD is a right angle.
In Fig. AC=BC, «DCA = ZECB
and ZDBC = ZEAC.



Sol.

Ex.8

Sol.

A C B

Prove that triangles DBC and EAC are
congruent, and hence DC = EC.

We have,

/DCA = ZECB
= «/DCA + ZECD = ZECB + ZECD
= Z/ECA=/DCB o (1)
Now, in As DBC and EAC, we have

/DCB = ZECA [From (i)]

BC=AC [Given]

and #/DBC = ZEAC [Given]

So, by ASA criterion of congruence
ADBC = ZEAS
= DC=EC

(c.p.c.t)
If the altitudes from two vertices of a triangle
to the opposite sides are equal, prove that the
triangle is isosceles.

Given : A AABC in which altitudes BE and
CF from B and C respectively on AC and AB
are equal.

A

B C
To prove : AABC is isoceles i.e. AB=AC
Proof : In As ABC and ACF, we have

ZAEB = ZAFC [Each equal to 90°]
Z/BAE = ZCAF [Common angle]
and, BE=CF [Given]

So, by AAS criterion of congurence, we have
AABE = AACF

. AB=AC [ ® Corresponding parts of }

congruent triangles are equal

Hence, AABC is isosceles.

Ex.9 In AABC, AB = AC and the bisectors of
angles B and C intersect at point O. Prove
that BO = CO and the ray AO is the bisector

of angle BAC.
Sol. In AABC, we have
AB=AC
A
(0
B C
— JB=.,C ® Angl.es opposite to
equalsides are equal

1
2

= ZOBC=Z0CB o (D)
[ ® OBand OC are bisectors of Zs B and C ]

= %LB=LBC

respectively .. ZOBC :%LB & £0CB :% ZC

= OB=0C ....(11)
[® Sides opp. to equal Ls are equal]
Now, in AABO and AACO, we have

AB=AC [Given]

Z0BC = Z0CB [From (i)]

OB=0C [From (ii)]
So, by SAS criterion of congruence

AABO = AACO

= «/BAO = ZCAO [0 Corresponding parts
of congruent triangles are equal]
= AO is the bisector of ZBAC.

Ex.10 In Fig. BM and DN are both perpendiculars
to the segments AC and BM = DN.

Prove that AC bisects BD.

Sol. In As BMR and DNR, we have
ZBMR = ZDNR
[Each equal to 90° ® BM 1 AC and DN 1. AC]

ZBRM = /DRN  [Vert. opp. angles]



Ex.11

Sol.

Ex.12

Sol.

and, BM =DN [Given]
So, by AAS criterion of congruence
ABMR = ADNR

— BR=DR ® Correspolnding parts of
congruent triangles are equal

= R is the mid-point of BD.
Hence, AC bisects BD.

In Fig. BD and CE are two altitudes of a
AABC such that BD = CE.

A

B C
Prove that AABC is isolceles.
In AABD and AACE, we have

ZADB = ZAEC =90° [Given]
ZBAD = ZCAE [Common]
and, BD =CE [Given]

So, by AAS congruence criterion, we have
AABD = AACE

L AB = AC ® Corresponding parts of }

congruent triangles are equal

Hence, AABC is isosceles.

If two isosceles triangles have a common
base, the line joining their vertices bisects
them at right angles.

Given : Two isosceles triangles ABC and
DBC having the common base BC such that
AB=AC and DB=DC.

To prove : AD (or AD produced) bisects BC

at right angle.
A A
4y
P
3
3r-E|4 c B = 4 c
D
Proof : In As ABD and ACD, we have
AB=AC [Given]
BD=CD [Given]
AD=AD [Common side]

Ex.13

Sol.

So, by SSS criterion of congruence
AABD = AACD
= Ll= /2 e (1)
® Corresponding parts of
congruent triangles are equal}
Now, in As ABE and ACE, we have
AB=AC [Given]
L1=2/2 [From (i)]
and, AE = AE [Commoni side]
So, by SAS criterion of congruence,
AABE = AACE

— BE=CE ® Corresponding parts of }

congruent triangles are equal
and, /£3=/4
But, Z£3+ £4=180°
[® Sum of the angles of a linear pair is 180°]

— 2/3=180° [© /3= /4]
= /3=90°
/3= /4=90°

Hence, AD bisects BC at right angles.

AD, BE and CF, the altitudes of AABC are

equal. Prove that AABC is an equilateral

triangle

In right triangles BCE and BFC, we have
Hyp. BC =Hyp. BC

BE =CF [Given]

So, by RHS criterion of congruence,
4
I E
B D C

ABCE = ABFC.

— JB=/C ® Corresp(?nding parts of
congruent triangles are equal

= AC=AB e ()

[® Sides opposite to equal angles are equal]
Similarly, AABD = AABE

= /B=/A

[Corresponding parts of congruent triangles
are equal]

— AC=BC ....(i)



Ex.14

Sol.

Ex.15

Sol.

Ex.16

[Sides opposite to equal angles are equal]
From (i) and (ii), we get

AB=BC=AC
Hence, AZABC is an equilateral triangle.
In Fig. AD =BC and BD = CA.

4 B
D Cc
Prove that ZADB = Z/BCA and
/DAB = ZCBA.

In triangles ABD and ABC, we have
AD=BC [Given]
BD=CA [Given]

and AB=AB [Common]

So, by SSS congruence criterion, we have
AABD = ZCBA = ZDAB= ZABC

® corresponding parts of
congruent triangles are equal

= ZDAB=ZCBA

Line-segment AB is parallel to another line-
segment CD. O is the mid-point of AD (see
figure). Show that (i) AAOB = ADOC (ii) O
is also the mid point of BC.

(i) Consider AAOB and ADOC
ZABO = £ZDCO
(Alternate angles as AB || CD
and BC is the transversal)
ZAOB = /ZDOC
(Vertically opposite angles)
OA=0D (Given)
Therefore, AAOB = ADOC (AAS rule)
C D

A B
(i) OB=0C (c.p.c.t.)
So, O is the mid-point of BC.
In quadrilateral ABCD,

Sol.

Ex.17

Sol.

Ex.18

AC = AD and AB bisects ZA. Show that
AABC = AABD. What can you say about
BCand BD ? [NCERT]

In AABC & AABD

AB = AB (common)

Z1=/2 {® AB is bisector of LA}
AC=AD (Given)

.. By SAS, AABC = AABD Proved
also BC =BD (c.p.c.t.)

AD and BC are equal perpendiculars to a line
segment AB. Show that CD bisects AB.

[NCERT]
B C

)
D A
To show CD bisect AB i.e. AO = OB
. in AOAD and AOBC
Z£0 = Z0 (vertically opposite angles)
ZA = /B =90° (Given)
AD = BC (Given)
.. By AAS, AOAD =z AOBC
.. OA=0B (cp.ct)
.. CD, bisects AB. Proved

Line / is the bisector of an angle ZA and B is
any point on /. BP and BQ are perpendiculars
from B to the arms of ZA (see figure). Show
that : [NCERT]

A P -
(i) AAPB = AAQB

(ii)) BP = BQ or B is equidistant from the
arms of ZA.



Sol. (1) In AAPB and AAQB
/P = £ZQ =90° (Given)
Z/PAB = ZQAB (Given that ‘I’ bisect LA)
AB = AB (Common)
.. By AAS, AAPB = AAQB. Proved
(i) BP=BQ (c.p.c.t.) Proved.
Ex.19 In given figure, AC = AE, AB = AD and
Z/BAD = ZEAC. Show that BC = DE.

[NCERT]
E

B D C
Sol. In AABC and AADE
AB = AD (Given)

0 L=L2 Given
1+ /ZDAC=/2+ ZDAC}
AC=AE (Given)

. By SAS, AABC = AADE
. BC=DE (c.p.c.t.) Proved.

Ex.20 In right triangle ABC, right angled at C, M is
the mid-point of hypotenuse AB. C is joined
to M and produced to a point D such that
DM = CM. Point D is joined to point B

ZBAC = ADAE{

(see figure). Show that: [NCERT]
D A
) 1
M
B C

(i) AAMC =z ABMD

(i1)) «DBC is a right angle
(iii)) ADBC = AACB

(iv) CM = %AB

Sol. (i) In AAMC and ABMD
AM = MB (M is mid point of AB)
Z£1 = /2 (vertically opposite angles)

CM = MD (given)
.. By SAS, AAMC = AMBD Proved.
(i) ZACM =~£MDB (c.p.c.t. of (1))
These are alternate angles
. DB||AC
So «DBC + ZACB = 180°
(Cointerior angles)
= /DBC + 90° = 180°
= ZDBC = 90° Proved.

>

D

(iif)

@!

B+ C B
In ADBC & AACB
BC =BC (common)
/DBC = ZACB =90°
DB =AC (c.p.c.t. of part (i))
.. By SAS, ADBC = AACB. Proved
(iv) DC = AB (c.p.c.t. of part (iii))

But CM = %DC (given)

. CM= %AB Proved.

ISOSCELES TRIANGLE

A triangle in which two sides are equal &
opposite angles of these two lines are also equal.

AB=AC=6cm, Z/ZB=/ZC=70°
Ex.21 Find ZBAC of an isosceles triangle in which

AB=ACand ZB= % of right angle.

Sol. ZB=/C= %(90) =30°

S LA+ ZB+ ZC=180° (A.p.)
ZA +30°+30°=180°= LA =120°.
Ex.22 In isosceles triangle DEF, DE = EF and
ZE = 70° then find other two angles.



Sol.

Ex.23

E } F
Let /D=/F=x
s ZD+ ZE+ ZF = 180°
(angle sum property)

= x+70°+x=180°
= 2x=110°

= x=155°

= /D= /F=55°

Theorem (2) : Angles opposite to equal sides
of an isosceles triangle are equal.

A
112

B D C

Given : In AABC, AB=AC
To prove : /B=~/C
Construction : Draw AD, bisector of LA
S L1=22
Proof : In AADB & AADC

AD =AD (Common)

Z£1 = /2 (by construction)

AB=AC
By SAS, AADB = AADC
.. 4B =ZC (c.p.c.t.) Proved.
Note : Other result : ZADB = ZADC (c.p.c.t.)
But ZADB + ZADC = 180° (linear pair)
- ZADB = ZADC =90° = AD 1L BC
and BD = DC (c.p.c.t.) = AD is median

.. we can say AD is perpendicular bisector of
BC or we can say in isosceles A, median is
angle bisector and perpendicular to base also.

AABC and ADBC are two isosceles triangles
on the same base BC and vertices A and D
are on the same side of BC (see fig.). If AD is
extended to intersect BC at P. Show that

[NCERT]

Sol.

Ex.24

B P C

(i) AABD = AACD

(i) AABP = AACP

(ii1) AP bisects ZA as well as £D

(iv) AP is the perpendicular bisector of BC.
() In AABD & AACD

AB = AC (O AABC is isosceles A)

AD = AD (Common)

BD =DC (ADBC is isosceles A)

.. By SSS, AABD = AACD Proved.
(i) In AABP & AACP

AB=AC (® AABC is isosceles A)

ZABP = ZACP {©® AABC is isosceles A}

AP =AP (common)

.. By SAS, AABP = AACP Proved.
(i) ® ZBAP = ZCAP (c.p.c.t. of part (ii))

.. ZA is bisected by AP

and ZADB = ZADC (c.p.c.t. of part (ii))

.. CD is bisected by AP.
(iv) ZAPB = ZAPC (c.p.c.t. of part (ii))

but ZAPB + ZAPC = 180° (linear pair)

.. ZAPB + ZAPB = 180°

2/APB = 180°

ZAPB =90° = ZAPC

also PB=PC (c.p.c.t. of part (ii))

.. AP is perpendicular bisector of BC.

Proved.

Two sides AB and BC and median AM of
one triangle ABC are respectively equal to
sides PQ and QR and median PN of APQR
(see figure ). Show that:

A P

B M C Q N R
(i) AABM = APQN (i) AABC = APQR



Sol. (1) In AABM & APQN
AB =PQ (given)
AM = PN (given)

BM = QN (® BC=QR
: EEZ._SES)
T2 2

.. By SSS, AABM = APQN Proved.
(i) In AABC & APQR

AB =PQ (given)

/B =/Q (c.p.c.t. of part (i))

BC = QR (given)

.. By SAS, AABC = APQR Proved.

)@l SOME MORE RESULTS BASED ON
CONGRUENT TRIANGLES

(1) Iftwo sides of a triangle are unequal, then the
longer side has the greater angle opposite to

it.

(2) In a triangle, the greater angle has the longer

side opposite to it.

(3) Of all the line segments that can be drawn to
a given line, from a point not lying on it, the

perpendicular line segment is the shortest.

(4) The sum of any two sides of a triangle is

greater than its third side.

(5) The difference between any two sides of a

triangle is less than its third side.

(6) Exterior angle is greater than one opposite

interior angle.
Ex.25 Find the relation between angles in figure.

X
7 cm
Scm
y 8 cm z
Sol. O yz>xz>Xxy
SLX> Ly > L7

(® Angle opposite to longer side is greater)

Ex.26 Find the relation between the sides of triangle

in figure .
D

80°

yAYALS 30° F

Sol. 0 /£D>/ZE> /F
.. EF>DF>DE

Ex.27

Sol.

Ex.28

Sol.

Ex.29

Sol.

{® side opposite to greater angle is longer}

Find ZACD then what is the relation between
(i) ZACD, ZABC (ii) ZACD & ZA

A
70° 40°
B C D
ZACD + 40° = 180° (linear pair)
ZACD = 140° Ans.

also ZA+ /B=/ZACD
(exterior angle = sum of opp. interior angles)
= LA +70°=140° = LA = 140° - 70°
= LA =170°
Now ZACD > /B Ans.
ZACD > ZA Ans.

In Fig. ZE> ZA and ZC > £ZD.
D

E

A

Prove that AD > EC.
In AABE, it is given that

ZE> /A
= AB>BE )]
In ABCD, it is given that

ZC > /D
= BD>BC ...(11)
Adding (i) and (ii), we get
AB+BD>BE+BC= AD>EC

AB and CD are respectively the smallest and
longest sides of a quadrilateral ABCD (see

figure). Show that LA > ZC. [NCERT]
D
A
B C
Draw diagonal AC.



Ex.30

Sol.

AL)2
4
B C
In AABC, AB <BC {O® AB is smallest}
=/43<21 ... €))]

{angle opp. to longer side is larger}
Also in AADC

AD<CD O CD is longest

= /Z4< /2 c(2)

adding equation (1) & (2)
L3+24< L1+ 22

Z/C< /A

or ZA > ZC Proved.

In given figure, PR > PQ and PS bisects
ZQPR. Prove that ZPSR > ZPSQ. [NCERT]

P
1
1
1
1
|
:
Q S R
InAPQR, PR>PQ
= /Q>/R ... (1)

{angle opposite to longer side is greater}

and Z1=242 (O PSis £ bisector) .....(2)
P
15
I
|
|
I
:
Q S R
Now for APQS, ZPSR=/2Q+ /1 ....(3)

{exterior angle = sum of opposite interior angle}

Ex.31

Sol.

Ex.32

Q S
& for APSR, /PSQ= /R + £2 (@)
By equation (1), (2), (3), (4), ZPSR > /PSQ
Proved.

AD, BE and CF, the altitudes of AABC are
equal. Prove that AABC is an equilateral
triangle

In right triangles BCE and BFC, we have
Hyp. BC=Hyp. BC
BE =CF [Given]
So, by RHS criterion of congruence,
A

B D C
ABCE = ABFC.

— JB=,C ® Corresp(?nding parts of
congruent triangles are equal

— AC=AB )]
[® Sides opposite to equal angles are equal]
Similarly, AABD = AABE

= /B=/A

[Corresponding parts of congruent triangles
are equal]

= AC=BC ....(i1)
[Sides opposite to equal angles are equal]
From (i) and (ii), we get
AB=BC=AC
Hence, AABC is an equilateral triangle.
In Fig. AD =BC and BD = CA.
4 B

D C
Prove that Z/ADB = Z/BCA and
/DAB = ZCBA.



Sol.

Ex.33

Sol.

Ex.34

Sol.

In triangles ABD and ABC, we have

AD=BC [Given]
BD=CA [Given]
and AB=AB [Common]

So, by SSS congruence criterion, we have
AABD = ZCBA = ZDAB=ZABC
® corresponding parts of }
congruent triangles are equal
= «ZDAB=ZCBA

In Fig. PQ > PR. QS and RS are the bisectors

of ZQ and ZR respectively.
P

0 R

Prove that SQ > SR.

In A PQR, we have
PQ>PR [Given]

Angle opp. to largerside}

= ZPRQ > ZPQR . )
of a triangle is greater

- % /PRQ > % /PQR

= ZSRQ> ZSQR
® RS and QS are bisec tors of
ZPRQ are ZPQR respectively

= SQ>SR
[® Side opp. to greater angle is larger]
In Fig. [NCERT]
L
if x >y, show that /M > £N.
We have,
ZLMN + x° = 180° e (1)
[Angles of a linear pair]
= /LNM +y°=180° ...(11)

[Angles of a linear pair]
ZLMN +x°= ZLNM + y°
But x > y. Therefore,

ZLMN < ZLNM
= ZLNM > ZLMN
= LM >LN
[® Side opp. to greater angle is larger]
Ex.35 InFig. AB> AC. Show that AB> AD.

A
B D C
Sol. In AABC, we have
AB>AC [Given]
= ZACB> ZABC .. (i)

[® Angle opp. to larger side is greater]

Now, in AACD, CD is produced to B,
forming an ext ZADB.

ZADB> ZACD
® Exterior angle of A is greater
[than each of interior opp. angle
= ZADB > ZACB ... (i)
[.. ZACD = ZACB]
From (i) and (ii), we get
ZADB > ZABC
= ZADB> ZABD[® LZABC= ZABD]
= AB>AD
[® Side opp. to greater angle is larger]

Ex.36 Prove that any two sides of a triangle are
together greater than twice the median drawn
to the third side.

Sol. Given : A AABC in which AD is a median.

A

To prove : AB+ AC>2 AD

Construction : Produce AD to E such that
AD =DE. Join EC.

Proof : In As ADB and EDC, we have



AD =DE [By construction]

BD =DC [® D is the mid point of BC]
and, ZADB = ZEDC [Vertically opp. angles]
So, by SAS criterion of congruence

A ADB = AEDC

— AB=EC [Correspondmg parts of }

congruent triangles are equal

Now in AAEC, we have

AC + EC > AE [® Sum of any two sides of a
A is greater than the third]

= AC+AB>2AD

[© AD=DE .. AE= AD+DE = 2AD and EC = AB|

Ex.37

Sol.

Ex.38

Sol.

In Fig. PQR is a triangle and S is any point in
its interior, show that SQ + SR <PQ + PR.

o R
Given : S is any point in the interior of APQR.
To Prove : SQ + SR <PQ + PR
Construction : Produce QS to meet PR in T.
Proof: In PQT, we have

PQ+PT > QT [9 Sum of the two sides of a A}

is greater than the third side

= PQ+PT>QS+ST e (1)
[® QT =QS + ST]
In ARST, we have
ST + TR > SR
Adding (i) and (ii), we get
PQ+PT+ ST+ TR>SQ+ ST+ SR
= PQ+(PT+TR)>SQ+ SR
= PQ+PR>SQ+SR = SQ+SR<PQ+PR.
In APQR S is any point on the side QR.

...(ii)

Show that PQ + QR + RP > 2 PS.
P
0 S R

In APQS, we have

Ex.39

Sol.

Ex.40

Sol.

PQ + QS >PS ()

[® Sum of the two sides of a A is greater
than the third side]

Similarly, in APRS, we have
RP + RS >PS
Adding (i) and (ii), we get
(PQ +QS) + (RP +RS) >PS +PS
= PQ+(QS+RS)+RP>2PS
= PQ+QR+RP>2PS
[® QS +RS=QR]

In Fig. T is a point on side QR of APQR and
S is a point such that RT = ST.

0

)

S

...(ii)

R P
Prove that PQ + PR > QS.
In APQR, we have
PQ+PR>QR
= PQ +PR>QT+RT[® QR =QT +RT]
= PQ+PR>QT+ST (1)
[® RT = ST (Given)]
In AQST, we have
QT +ST>QS
From (i) and (ii), we get
PQ+PR>QS.
Find ZOBA in given figure

....(i)

198°

® LAOB + 198° = 360°
ZAOB =360°—198°=162°
and OA = OB = radius of circle
LA =/B=x(let)
SoX+x+162°=180° (a.s.p.)
2x +18°
x=9°

.. ZOBA =9°.



10.

11.

12.

13.

14.

15.

16.

IMPORTANT POINTS TO BE REMEMBERED

A palne figure bounded by three lines in a plane is
called a triangle.

A triangle, no two of whose sides are equal is
called a scalene triangle.

Atriangle whose two sides are equal is called an
isosceles triangle.

A triangle whose sides are equal is also called an
equilateral triangle.

A triangle with one angle a right angle is called a
right angled triangle.

The sum of the three angles of a triangle is 180°.

If a side of a triangles is produced, the exterior
angle so formed is equal to the sum of the two
interior opposite angles.

If two triangles ABC and DEF are congruent
under the correspondence A <> D, B <> E and

C < F, then we write A ABC = ADEF or
AABC < A DEF.

Two triangles are congruent if two sides and the
included angle of one are equal to the
corresponding sides and the included angle of the
other triangle (SAS congruence criterion).

Two triangles are congruent if two angles and the
included side of one tringle are equal to the
corresponding two angles and the included side of
the other triangle (ASA congruence criterion).

If any two angles and non-included side of one
triangle are equal to the corresponding angles and
side of another triangle, then the triangles are
congruent (AAS congruence criterion).

If three sides of one triangle are equal to three of
the other triangle, then the two triangles are
congruent (SSS congruence criterion).

If in two right triangles, hypotenuse and one side
of a triangle are equal to the hypotenuse and one
side of other triangle, then the two triangles are
congruent (RHS congruence criterion).

Angles opposite to equal sides of a triangle are
equal.

If the altitude from one vertex of a triangle bisects
the opposite sides, then the triangle is isosceles.

In an isosceles triangle altitude from the vertex
bisects the base.

17.

18.

19.

20.

If the bisector of the vertical angle of a triangle
bisects the opposite side, then the triangle is
isosceles.

If the altitudes of a triangles are equal, then it is
equilateral.

In a triangle, side opposite to the larger angle is
longer.

Sum of any two sides of a triangle is greater than
the third side.



