Mathematics

THEOREM 10.1.1

In any correspondence of two friangles, if one side and any two angles of one
triangle are congruent to the corresponding side and angles of the other, then

the triangles are congruent.
(A.S.A. = AS.A)

Given:

In AdBC « ADEF
/B=/E, BC=EF,/C=/F.

To prove:

AABC = ADEF

Construction

Suppose 4B = DE, take a point M on DE such that 4B = ME. Join M to F

Proof:

Statements Reasons

In AABC <« AD'EF
Construction
Given

Given

Mathematics

/B=/E 5.A5. postulate

L AABC = AIVEF (Comresponding angles of congruent

triangles)
S0, £LC= ZD'FE

Given

Both congruent to £C
But, £C= £ZDFE

~ LDFE = ZAIVFE
This is possible only if D and
D are the same points, and

Proved that D and D' are the same points
D'E=DE

Thus from (i), (i) and (iv), we S.AS. postulate

Have
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Mathematics

THEOREM 10.1.2

If two angles of a triangle are congruent, then the sides opposite to them are

also congruent.

e

=
£

Given:
InA4BC,
BR=/C

To prove:

AB = AC
Construction:
Draw the bisector of £4, to meet BC at point D.

Proof:

Statements Reasons

In AABD <3 AACD
AD = AD Common

JB=/C Given

SBAD = £ CAD Construction

S.AA. =5AA.

Mathematics

(Caresponding angles of congruent

triangles)
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Mathematics

THEOREM 10.1.3

If in a given correspondence of two triangles, the three sides of one friangle are
congruent to the corresponding three sides of the other triangle then the

friangles are congruent.

Solution:

Given

In A4BC <> ADEF

AB = DE, BC = EF and C4 = FD
To Prove

A4BC = ADEF

Construction

Suppose that in ADEF the side EF is not smaller than any of the remaining two

sides. On EF construct a ALEF in which, ZFEL=/Band LE = AB. Join D and M.

As shown in the above figures we label some of the angles as 1, 2, 3 and 4.

Proof

Statements Reasons

Mathematics

In AABC «» ALEF
BC = EF Given
B = /FEL Construction

SRR Construction
AB= LE

5.A.5 postulate

comresponding sides of congruent
triangles)

Given

From (i) and {ii)

FM = FD (proved)
Similarly, £1= .3 [ {from (iii) and (iv)
LmL2 + mAl = msd + mA3

MNow, in ADEF <« ALEF

ﬁ o E Proved
And m/EDF =m/ELF HENSH
—_— Fachone = AB
DE= [E
5.A5. postulate
SADEF = ALEF
Proved
Also AABC = ALEF
Each A= ALEF [Proved)
Hence AABC = ALEF



https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
https://getfireshot.com/pdf_aHR0cDovL3d3dy5jbGFzc25vdGVzLnh5ei8=
Rectangle

Rectangle

Rectangle

Rectangle

Rectangle

Free Hand

Free Hand

Free Hand

Rectangle

Free Hand


THEOREM 10.1.4

If in the correspondence of the two right-angled triangles, the hypotenuse and

one side of one friangle are congruent to the hypotenuse and the corresponding

side of the other, then the triangles are congruent.

A

Given:

In A4ABC <> ADEF

ZB = ZE (Right angles)
CA = FD, AB = DE

To Prove:

AABC = ADEF

Construction:

Produce EF to point L such that EL = BC and join points D and L.

Proof:

Statements

Reasons

m«DEF + mZDEL = 180° )

Now m/DEF = 90° (il

Supplementary angles

Given

SmEDEL = 90
In AABC «» ADEL
BC = EL
ZABC = DEL

AB = DE

L AABC = ADEL

And ~ZC=./L

In ADLF
LR =71
But ZC=/L
LC=LF

In AABC «» AADEF

AB = DE
ZABC = #DEF
0= /F

S A4ABC =ADEF

From (i} and (ii)

Construction
Each equal to ?0°
Given

S.AS. postulate

Comesponding angles of congruent

triangles

Comesponding sides of congruent

triangles

Given

Each is congruent to {_,r{

FD = LD [proved)
Proved

Each is congruent to £L.

Given
Given
Proved

S.AA. S.AA




Mathematics

Exercise 10.1

Q1. In the given figure, AB = CB, 21 = £2. Prove that A ABD = ACBE.

Solution:

Given:

In the given figure #1=.2and 4B = CB

To prove:
AABD = ACRE

Proof:

Statements

Reasons

In AAdBD «» ACBE

AB=CB

ZBAD = ZBCE

ZABD = ZCBE

S A4BD = ACBE

Given

Given £1 = £2

Common

SAA=5AA

Mathematics

Q2. From a point on the bisector of an angle, perpendiculars are drawn to the
arms of the angle. Prove that these perpendiculars are equal in measure.

Solution:

Given:

BD is bisector of 2ABC. P is point on BD and PL and PM are perpendicular to

AB and CB respectively
To prove:
PL = PM

Proof:

Statements

Reasons

In ABLP > ABMP
BP = BP

ZBLP = /BMP
ZLBP = /MBP
ABLP = ABMP

So PL = PM

Common

Each right angle (given)
Given BD is bisector of angle B
SAA=S A A

Comesponding sides of = A's.

Mathematics

Q3. In a triangle ABC, the bisectors of £B and £C meet in a point |. Prove that | is
equidistant from the three sides of AABC.

Solution:

Given:

In AABD the bisector of £B and 2C meet at |, IL, IM and IN are perpendiculars to

the three sides of AABD.

To prove:

IL

Statements

Reasons

In AILB <> AIMB
BI BI
ZIBL = ZIBM
ZILB = ZIMB
AILB = AIMB

IL IM ()
Similarly
AIAC = AINC

So  IL=IN i

Common

Given Bl is bisector of £B
Given each £ is right angles.
S.AA=SAA,

Comesponding sides of = As.

Comesponding sides of = As.

Mathematics

From (i)and (i)

| is equidistant from

the three sides of AABC.
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Mathematics

Exercise 10.2

Q1. Prove that any two medians of an equilateral friangle are equal in measure.

Solution:

A

Given:
In AABC, 4B = AC and M is mid point of BC.
To prove:

AM bisects 24 and AM is perpendicular to BC.

Proof:

Statements Reasons

In AdBM «» AACM

Given

M Given M is mid point of BC.

Common

AM
$.5.5;=5.5.5

. AABM =AACM
Comesponding sides of = A's.

Mathematics

So ZBAM = £ZCAM

v A0 | Bioacite A Comesponding sides of = A's.

Also ZAMB = ZAMC
but mZAMB = ZAMC = 180° BC s astraight line.

o mZAMB = ZAMC = 90°

1.e. AM is perpendicular to BC.

Q2. Prove that a point, which is equidistant from the end points of a line
segment, is on the right bisector of the line segment.

Solution:

Given:
AB is a line segment and P is a point such that
PA = PB

To prove:

P is on right bisector of 4B

Construction:

Draw PM bisector of #P meeting 4B at M.

Proof:

Mathematics

Statements Reasons

In AAPM <> ABPM

4 = PB e

ZAPM = ZBPM Construction.

P Common
M PM

5.5.5 =5.5.5.
. AAPM = ABPM
Comesponding sides of = A's.

So AM = BM

ZPMA = #PMB -
BC is astraight line.
but mZPMA= #PMB = 18(°

- mZPMA = Z/PMB = 90°

So PM isriaht bisector of AB

or P is on right bisector of AB.
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Exercise 10.3

Mathematics

Q1. In the given figure, 4B = DC and AD = B(C, Prove that 2A = £C, ZABC =

£ADC.

Solution:

Given:

In the figure, 4B = DC and AD = BC
To prove:

£4 = 2C
ZABC = Z£4ADC

Construction:
JoinBto D

Proof:

Statements

Reasons

In AdBD «» ACDB
DC

CD

Mathematics

BD = DB
- A4BC = ACDB

. LAd=.C

1 =2
and
Ix= 2Ly
by adding above equations

1+%=2+7%

or £ABC = ZADC

Common
5.5.5.=25.5.5.

Comesponding sides of = A's.

Comresponding sides of = A's.

Addition of angles

Q2. In tne figure, LN= MP, MN = LP.Prove that £N = £P, ZNML = £PLM.

Given:

In the figure

= MN

IN= MP and L
To prove:

LN =2/P
ZNML = ZPLM

Mathematics

Statements

Reasons

In ALMN <> AMLP
MP

& ALMN = AMLP
n IN=sP

ZNML = ZPLM

Given

Given
Common
$.5.5.=S8.5.5.

Comesponding sides of = Als.

Comesponding sides of = A's.

Q3. Prove that the median bisecting the base of an isosceles friangle bisects the
vertex angle and it is perpendicular to the base.

Solution:

Given:

An isosceles friangle ABC with the base BC and 4D bisects at point D.

ie. BD= pCand 4B = AC
To prove:
/BAD = /CAD

and 4D L BC

Mathematics

Statements

Reasons

In the comrespondence of
AABD <« AACD

AB = AC

AD = 4D

BD = DC

~ AABD = AACD

Thus £BAD = ZCAD

mZADB = mZADC =180°
mZADC = mZADC =180°
=2 mZADC = 180°

= mLADC = 9%*

Hence E 1 B_("

Given

Common

Given

5.5 © postulate

Comesponding angles of congruent

triangle

Supplementary angles

As mZADC = mZADB
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Exercise 10.4

Q1. In APAB of figure, PO 1 4B and PA = PB proved that A0 = BQ

and LAPQ = £BPQ.

Solution:

Given-

In APAB,

POl 4B,and P4 = PB
To prove:

40 = BQ

ZAPQ = Z/BPQ

Proof:

Mathematics

Statements

Reasons

In AAPQ <> ABPQ
PA = PB

ZAQP= /BOP PQ = PQ

Given
Given PQ -- AB

Common

Mathematics

. AMAPQ = ABPQ
S0 AQ = BO

ZAPQ = /BPQ

HS=HS
Comesponding sides of = A's.

Comesponding sides of = A's.

Q2. In the figure, m£C = m«D = 90° and BC = AD. prove that AC = BD and

£BAC = £ABD.

Solution:

~iven:

In the figure

msC = mzD = 90°and BC = 4D
To prove:

ZABC = #ABD

Proof:

Statements

Reasons

In AABD «» ABAC

Given

Given

Common

Mathematics

AB = BA
. AABD = ABAC
SO AC = BD

ZBAC = ZABD

HS=HS
Comesponding sides of = A's.

Comesponding sides of = A's.

Q3. In the figure, m<B = meD = 90° and AD = BC. Prove that ABCD is rectangle.

D

C

Solufion:

Given:

In the figure,

mZB = msD = 90°and 4D = BC
To prove:

ABCD is rectangle.

Construction:

Join A to C.

Proof:

Statements

Reasons

In AdBC &> ACDA

Mathematics

D

BC = DA

~. AABC = ACDA

S0 AB = CD

ZACE = #CADHence ABCD is o

rectangle.

Given each angle = 90°.
Given

Common

HS=HS

Comesponding sides of = A's.

Comesponding sides of = A's.
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Mathematics

Review Exercise 10

1. Which of the following are true and which are false?

(i) A ray has two end points

(ii) In a triangle, there can be only one right angle

(i) Three points are said to be collinear, if they lie on same line
(iv) Two parallel lines intersect at a point.

(v) Two lines can intersect only at one point.

(vi) A triangle of congruent sides has non-congruent angles.

Answers:

(MF

2. IfA4BC = ALMN , then

(i) meM=............
(i) meNe..............
(li)mzA = .....oveeeeee

Solution:

Mathematics

(iil) T

3. If AMABC = ALMN , then find the unknown x.

Solution:
Given that: AABC = ALMN
C=M

ar msC=msM

== O°=x

== x=60°

Q4. Find the value unknowns for the given congruent friangles.

Solution:

AADB = AADC
BD=CD

Corresponding sides of = A's.

Mathematics

== mBD =mCD
== Sm-=-3=2m+ 6

or Sm—-2m =46+ 3

dm =9
2B=.C

Corresponding sides of = A's.

=> msB=msC

55 = (5x + 5)

55 = 5x +5

5x = 55 - 5 = 50
x = 10°

Q5. If PQR = ABC, then find the unknowns

Solution:

APOR = ABC

BD=(CD
Corresponding sides of & A s.
x=3cm

PR &= AC

Mathematics

Corresponding sides of & A's.

3 =y-1
y=5+1
= y =20

Ao OR = BC
Corresponding sides of & A's.

mQ_R Emﬁ
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