Chapter 12. Isosceles Triangle

Ex 12.1
Answer 1.
A
4x
In 3K
B C

The equal angles and the non-equal angle arein the ratio 3:4.
Let equal angles be 3x each, therefore non-equal angleis 4x.
Angles of a triangle =180°

=3x + 3x + 4x = 180°

=10 x = 180°

=x =18
Therefore, 3x = 54° and 4x = 72°
Angles = 54° , 54° and 72°



Answer 2.

2% 4

Aty 2

B C
The equal angles and the non-equal angle are in the ratio 2:2:5.
Let equal angles be 2x each, therefore non-equal angleis 5x.
Angles of a triangle =180°

—= 2% 4 2% + 5x = 180°
=9 x = 180"

=x = 20"
Therefore, 2x =40° and 5x = 100"
Angles = 40° , 40" and 100 °®

Answer 3.

w+15

B C

Let equal angles of the isosceles triangle be x each. Therefore, non-equal
angle = x+15°

Angles of a triangle = 180°
X + x + (x+15°) = 180°

3x + 15 = 180"
3x = 165°
x = 55°

x+15 = 70°
Angles are 55°, 55° and 70°






Answer 4A.

110°

In ABC,

8= 1100

AB = AC

= ZC=£«B ...(angles opposite to two equal sides are equal)
Mow, by angle sum property,
LR+ 2B+ 20 = 1800

= Zh+ 2B+ ZB = 180°

= 110° + 2B = 180°

= 2B =180°- 1107

= 2/B = 70°

= 2B =35

= A= 352

Hence, #B = 35° and 2C = 35°

Answer 4B.

105°

In ABC,
AB = AC
= SACB = ZABC (1) angles opposite to two equal sides are equal )

Moy, #ACE + ZACD = 180° . (linear pair)
= LACB = 180CF — £ACD

= LSACE = 120° - 105

= SACE = 75°

= SABC = 750 o [From (1]



Bv angle sum property, in ASBC
ZABC + £ACE - ZBAC = 18P

= 75°+ 757 + ZBAC = 180°

= 150" + ZLBAC = 180F

= <BAC = 180F - 150F

= SBAC = 30°

Hence, in ABBC, £& = 3P, #B = 75° and #C=75°

Answer 4C.

A
37° . -
B ) D '
In AARD,
AD=BD L given)
= Z8BD = ZBAD | ...(angles opposite to two equal sides are equal )
Mow, <ABD =37 ....(given)
= LBAD = 377
By extericr angle property,
ZA0C = ZABD + ZBAD
= SA00 = 377+ 37° = 74°
In AADC,
AC=00C L given)
= Z8DC = £DAC L ..(angles opposite to two equal sides are equal)
= LDAC = 74°

Mow, ZBAC = ZBAD + ZDAC
= JBAC=3Z/+74°=111"

In AABC,
ZBAC+ ZABC + £ACE = 180P

= 111° 4 3794 £ACE = 180

— /ACB = 180P - 1112 - 370 = 320

Hence, the interior angles of AABC are 379, 111° and 322,



Answer 4D.

A
50°
C ' D ' B

In AACD,
AD=CD L given)
= ZAC0 = ZCAD L (angles opposite to two equal sides are equal)
Mow, ZACD =500 . . (given)
= £CAD = 5(F
By exterior angle property,

ZA0B = ZACD + £CAD = 5CP + 5P = 100°

In 4808,

AD=BD L given)

= <0DBA = ZDAB ... .(angles opposite to two equal sides are equal )

Also, £ADB + £DBA+ £DAB = 180°
= 1007 + 2-0DBA = 180P

= 27DBA = 30°

= ~DBA = 4Cr

= £DAB = 40r

LZBAC = ZDAB + £CAD = 40° 4 50° = Qe

Hence, the interior angles of AABC are S0P, 90F and 40°,



Answer 5.

Let # ABC = x, therefore # BCA = x since AB = AC
In AABC,

£ZABC + £BCA + £BAC = 180° ...... (i)

But £BAC +2DAC = 180° ...... (ii)

From (i) and (ii)

ZABC+ £BCA + £ZBAC = £ZBAC +£DAC
ZDAC= £ABC+ £BCA=x+x = 2x

Let ~ ADC = vy, therefore # DCA = y since AD = AC
In AADC,

ZADC + ZDCA + ZADAC = 180° ...... (iii )

But ZBAC +./DAC = 180° ......(iv)

From (iii) and (iv)

ZADC+ 2DCA+ £ZDAC = ZBAC +2DAC
ZBAC= 2ADC+ 2DCA=vy +vy = 2y
Substituting the value of £ BAC and £ DCAin (ii)
2x + 2y = 180°

X +y =90

= BCA + ~DCA = 90°
= BCD is a rightangle.



Answer 6.

Q s R
Join PO and produce to meet QR in 5.
In APQS and APRS
PS = PS (common)
PQ = PR (given)
£ZQ = 2R
~ APQS = APRS
~ £QPS = £RPS

Hence, PO bisects 2P,

Answer 7.

C
Let ABC be an isosceles triangle with AB=AC.
Let D and E be the mid points of AB and AC.

Join BE and CD.

Then BE and CD are the medians of this isosceles triangle.



In AABE and AACD

AB=AC (given)

AD=AE (D andE are mid points of AB and AC)
ZA = A (common angle)

Therefore, AABE = AACD (SAS criteria)

Hence, BE = CD

Answer 8.
In AQDP,
DP=DQ
= 20= 2P
ZQDR= £Q + 2P
2-.QDC=2£Q+ 2P (DC bisects angle QDR)
2.QDC=2Q+ 2£Q=220Q

Z£QDC=2Q
Butthese are alternate angles.
~DC || PQ

Answer 9.
In APQS5,
PQ =PS
~ ZPQS =2 P5Q
<P+ ZPQS + £PSQ = 180°
50° + 2£PQS =180°
22PQSs = 130°
£ZPQS =65 = £PSQ ...... i)
In ASRQ,
SR =R0O
~ ZRQS = ZR5Q
ZR+ £RQS + ~ZRSQ =180°
1107 + 2-ZRQS =180°

22RQS = 70°






ZRQS =35" = /RSQ ....... (i)
Adding (i) and (ii)
ZPSQ + ZRSQ = 65" + 357

ZPSR = 1007

Answer 10.

In ABDC,
2BDC = 70°

BD = BC

Therefore, = BDC = ZBCD

=ZBCD = 70°

Now £BCD + £BDC + £DBC = 180°

70° +70° + £DBC =180"

£ZDBC = 40°

2 DBC = £ ABC (BC is the angle bisector)

= £ ABC = 40°

In A ABC,

Since AB = AC, ZABC = £ACB = ZACB = 40°

ZACB + £ABC + £BAC = 180°
40° 4+ 40° + £BAC = 180°

ZBAC = 100°

Hence, £BAC = 100° and £ZDBC =40°



Answer 11.
(i} In APQR,

PQ = PR (given)

Nowin AQNT and ARMT
ZQNT = ZRMT  (90°)
ZQ=2R  (from(i))

QT =TR (given)

« AQNT 2 ARMT  (AAS criteria)

~ TN =TM

(ii) Since, AQNT = ARMT

ButPQ =PR ........ (iii) (given)

Subtracting (ii) from (iii)
PQ - NQ = PR - MR

=PN = PM

(li) In APNT and APMT

TN =TM (proved)
PT = PT (common)
ZPNT = £2PMT  (90°)
Therefore, APNT= APMT
Hence, Z NPT = £ MPT

Thus, PT bisects 2P



Answer 12.

™
Q t \R | \\ 5
In APQR,
PQ =QR (given)
ZPRQ= ZQPR ... (i)
In APRS,
PR = RS {given)
ZPSR = ZRPS ... (i)

Adding (i) and {ii)

ZQPR + £RPS = /PRQ + ~PSR
ZQPS= ZPRQ + ZPSR ........ (iii)
Now in APRS,

ZPRQ = £RPS + £ PSR
ZPRQ = ZPSR + ~PSR (from (ii))

ZPRQ = 22ZP5R  ............... (iv)
Now, £ QPS=2-PSR + PSR (from (iii) and (iv))
£Z0QP5 = 3£PSR

ZPSR 1

ZOPS 3
= /PSR: £QPS =1: 3




Answer 13.
In A KTM,
KT =TM (given)
Therefore, # TKM = ~TMK ... (i)
Now, ZKTL = £ TKM + Z TMK
80° = L TKM + £ TKM = 2.2 TKM (from (i)
ZTKM = 40° = A TMK =2 1MK ........ (ii)
But £ TKM = £ TKL(KT is the angle bisector)
Therefore, ~ TKL = 40°
In AKTL,
ZTKL + ZKTL + £KLT = 180°
40° + 80° + £KLT = 180°

ZKLT = 80° = £ZKLM
ZKM = 60° and £LMK = 40°

Answer 14

In APTQ and APSR

PQ = PR (given)

PT = PS (given)

ZTPQ = £ 5SPR (vertically opposite angles)
Therefore, APTQ = APSR

Hence, TQ = SR



Answer 15.

/

B L
In AADB and AADC
AB = AC (given)

AD = AD {common)

2BAD = +CAD {AD bisects #BAC)
Therefore, AADB= AADC

Hence, BD = DCand ~ BDA = =~ CDA
But ~BDA + 2~ CDA = 180°

= BOA = £ COA =98
Therefore, AD bisects BC perpendicularly.



Answer 16.

In ADEC,

#DEC =-ADE + ~A = 23 (ext. Angle to AADE)
DE=DC

= /DEC=/DCE=2a ... (i)

In ABDC,let 2B =b

DC = BC
—=/BDC=/B=b ... (i)
In AABC,

£ADB = £ZADE+ ZEDC+ £BDC
180° =a+EDC +b (from (i) and (iii))
ZEDC =180° -a-b ... (iv)

Now againin ADEC

180 * = LEDC + £ DCE + 2 DEC (from (ii})
180 ° = ZEDC + 2a + 2a
ZEDC =180% -4a ... (v)

Equating (iv) and (v)



Answer 17.
(i) In AADC,
AD = AC (given)
Therefore, # ADC = ZACD ......... (i)

But £ ADB + 2 ADC =180° ....... (ii)

From (i), (ii) and (iii)
ZADB = ZDCE
(i) In AABD and ADCE
BD = CD (D is mid-pointof BC)
£ ADB=.2DCE (proved)
AD = CE (since AD = AC and AC = CE)
Therefore, AABD = ADCE

Hence, AB = CE.



Answer 18.

¥ B\ Jc E:
Let M and N be the points where AY and AZ are bisected.
In AABM and ABMY
MY = MA (BM bisects AY)
BM = BM (common)
£ZBMY=2BMA
Therefore, AABM = ABMY

Hence,YB = AB ............ (i)
In AACN and ACNZ

NZ = NA {CN bisects AZ)

CN=CN {common)

L CAN=2CNZ
Therefore, AACN = ACNZ
Hence CF =180 ..oiiiis (ii)
Y¥Z=YB + BC+ CZ

Substituting from (i) and (ii)

YZ=AB + BC + AC
Hence, Y7 is equal to the perimeter of AABC



Answer 19.

In APQR, let Z#PQR = x

PQ = PR

= < PQR = ZPRQ SO s (i)

In ARNS,

ZNRS = APRO=x ... (vertically opposite angles)
£ RNS =907 (given)

ZNSR + ZRNS + ZNRS = 180°
ZNSR +90° +x =180°

ZNSR =90° - x N 1)

MNow in Quadrilateral PTRS

ZPTS =907 (given)

ZTPR = #PQR + £PRQ = 2x (exteriorangle to triangle PQR)

ZPRS =180° - ZPRQ = 180° - x (QRS is a st. Line)

ZPTS + Z#TPR + ZPRS + £TSR = 360° (angles of a quad. = 3607)
90° + 2x + 180° -x+ ZTSR = 3607

ZTSR =907 =X weeeee. (i)

From (i} and (iii)

ZT5R =2 N5R

Therefore, QS bisects ~ TSN.



Answer 20.

Join DE and AC,
InAAPD and AEPC,
LDAP = ZECP

AP =CF

ZAF0 = ZBPC

s ALPD = AEPC

= A0 =EC

In ARG,

AP =CF

= sPAC = ZPCA

.. ZBAE = ZBCD)

L given)
Llvertically opposite angles)

By ASA Congruence ariterion )
Lolcpact)

o[ given)
..[angles opposite 1o two equal sides are equal )

Mow, ZBAE = ZBCD and £PAC = ZPCA

= SBAC = ZBCA
=BC=BA

...[sides opposite to two equal angles are equal)

=BE+EC =B+ DA

=BE=BD
= <BOE = ZBED

[ EC = DA
.Jdangles opposite to two equal sides are equal)

= ABDE is an isosceles triangle.

Answer 21.

In APQS and ASQR,

Q5 =05
Z5SP = ZQ5R
ZPQ% = ZRQS
LAPQS = ASQR
=Ps=FRS
=x+l=vyv+2
= x=y+1

Q
=
P 5
- [Common]
L [each = 90P]
L [given]

LBy ASA criterion]

i)



And PO = 50Q

=3Sx+1=0y-2
=3dAv+11+1=5y-2 .  [From{il]
=3y+32+1=0y-2

= v+ 4= Dy -2

=2=06

= y=3

Putting v =3 in (i),
x=yw+1=30+1=4

Answer 22A.
a,
In APQS,
PO =05 L given)
= <05k = £0PS ....(angles opposite to two equal sides are equal)

Mow, £PQS + OSP+ £Z0PS = 180r
= 600 + 22 05P = 180P
= DA/QSP = 1209

= £L0J5P = 60°

= /OPS = 6P

In APRS,

PsS = SR L given)

= sPRS = ZRPz ... .(angles opposite to two equal sides are equal )

Bv exterior angle property,
Z05P = £ARPS + ZPRS

= 607 = 2/RPS

= <RPS = 30P

Now, ZQPR = ZQPS + ZRPS = 60° + 300 = 900

b.

In APQS,

ZPQS = 60F, £QFPs = 60° and £ Q5P = 60°
= APDS is an equilateral riangle,
=PO=0Q5=PS

And, PS = SR

=PO=P5=05=5R



Answer 23.

Q R
Let /PQS = ZSQR = x and ZPRS = ZSRQ =y
In APOR,
ZOPR + ZPQR + ZPRQ = 180P
= ZOPR + 2x + 2y = 180°
= JOPR = 180°-2x-2y  ....(0)

Since PQ = PR,

ZPRO=ZFJR . (angles opposite to two equal sides are equal)
=AW= 2y

= u=y

Mow, #PRT = ZPOQR + #QFR by exterior angle property )
= /PRT =2x + 180°-2x -2y ....[From (i}]
= /PRT = 180° - 2y i)

In ASCR,

ZOSR + £S0R + Z5RQ = 180°

= Z05R + x+y = 180°

= Z05R = 180P - x— vy

= A0ZR = 180P -y -y con e =y (proved)]
= Z0SR = 180° - 2y D

From (i) and (iii),
ZQ5R = #PRT



Answer 24.

Given: #PAC = 110°

To find:

Base angles: #ABC and ZACB
Wertex angle: #BAC

In quadrilateral APQC,

ZAPO + ZPOC + £ACO + ZPAC = 360P
=907 + 90 4+ AOCA+ 110° = 3E0°

= LACD = 360P - 2907

= SACO = 70P

= /ACE =700 ...

In ALBC,

AB = AC L given)

= SACB = ZABC | (angles opposite to two equal sides are eqgual)
= LABC = 70P L From (]

In AABC

ZABC+ ZACE + ZBAC = 1807 | (angle sum property)
=700+ 7P+ ZBAC = 180°

= SBAC = 180F - 14(F

= sBAC = 40P





