Exercise 10(B)
Solution 1:

g i
n/ E
Const: AB is produced to D and AC is produced to E so that exterior angles g and pop isformed.

In AABC,
AB = AC [Given]
L AT = ZBl (i1 [angles opp. to equal sides are equal]

Since angle Band angle € are acute they cannot be right angles or obtuse angles.

ZABC+ ZDBC= 18P [ABD is a st line]
= /DBEC = 180°- ZABC
— /DBC = 180°— 2B, ......0i)

Sirmilarly,

ZACB + ZECB = 1800 [ABD is a st line]
— /ECB = 180 - ZACE
= /ECB = 180° - £Coiv.o. ) (iii)

= ECB =180P- ~B......... (i) [from (i) and (iii)]
= <DBC = ~ECE [from (i) and (ivi]



Nowy,

ZDBC = 1800 - 2B

But £B = Acute angle

- ZDBC = 180° - Acute angle = obtuse angle
Similarly,

ZECB = 180r - 2L

But £C = Acute angle

. ZECB = 180°- Acute angle = obtuse angle

Therefore, exterior angles formed are obtuse and equal.
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Solution 2:

Const: Join AD.

In AABC,

AB = AC [Giwven]

L 2= 2B 00 [angles opp. to equal sides are equal]
(i)

In ABPD and ACOD,

/BPD = £COD [Each - 9Cr]
2B 4 [proved]

BD =D0C [Given]

L ABPD = ACOD [AAS ariterion]
- DP=DO [cpct]

{ii) We have already proved that oApppD =« ACOD
Therefore,BP = CQlcpct]

Now,

AB = AC[Given]

—AB-BP=AC-CQ

—AP=AQ



(iii)

In AAFD and AAGD,

OF =D0 [proved]
AD = AD [commaon]
AP =A0 [Proved]

L AAPD = AAQD  [BRE]
= JPAD = Z0AD  [cpct]

Hence, AD bisects angle A

Solution 3:
(i)
In AAEE and AAFC,
Zh =LA [Common]

ZAFB= ZAFC =90 [CGiven: BE L AC]
[Civen:CF L AE]

AB=AC [Civen]
= AAEB = AAFC [AAS]
SBE=CF [cpct]

iSince paFR ~ ARFC

ZABE= ZAFC
SAF=AE [congruent angles of congruent triangles]



Solution 4:

B C
Const: Join CD.
In &RBC,

AB = AT [Given]
L 20 = 2B i) [angles opp. to equal sides are equal]

In ASCDH,
AL = AD [Given]
oY e W) T (i)

Adding i) and i}

/B + ZADC = £C + 2ACD
ZB+ £ADC = £BCD....... (i)

In ABCD,
/B + £80C+ £BCD = 180P

ZBCD + £BCD = 120° [From (iii}]
2-BCD = 180°
B0 = SCr



Solution 5:

A
D
a B
AB = AC
ABBCis an isosceles triangle,
5= DR
B = 20 - E _ 7

ZACD = #BCD = 36° [ CD is the angle bisector of 2]
ALDC s an isosceles triangle since ZDAC = #DCA = 36°
n AD = CO s
In ADCE,
ZCDB = 180° - (£DCB +20BC)
=180P - (36°+ 72°)
=1 3(FF 1059
=720
ADCBE is an isosceles triangle since ~COB=-CBD=72°
. DC S
From (i) and (i), we get
AD = BC
Hence proved



Solution 6:

In ALBC,
AB = AC [Given]
L LC= LB [angles opp. to equal sides are equal]

1 1
= -0 ==-4B
2 2

— /BCF = ZCBE........ (i)

In ABCE and ACBF,

2T =B [Frorm (i}]
/BCF= <CBE [From (iil]
BC =BC [Common]

ZARCE =T [445]
—=BE=CF [cpet]



Solution 7:
In AABC,
AR = AC [Given]

L LACE = ZABC [angles opp. to equal sides are equal]
sy AR e TR (i)

~DBC=_, ECB = 909Given]
= /DBC = 7 ECB......{ii)

Subtracting (i} from {ii)

ZDCB - ZABC = ZECB - ZACB
= /DBA = ZECA. ... (iii)

In ADBA and AECA,

2DBA = ZECA [From (iii1]

ZDAB = ZEAC Wertically opposite angles]
AR = AC [Given]

. ADBA = AECA [45A]

— Bl=CE [cpct]

Alsa,

AD = AR [cpet]



Solution 8:

B L C

DA is produced to meet BC in L.

In AAEC

AB = AC [Given]

5 AEB = LABE e 1) [angles opposite to equal
sides are equal]

In ADBC,

DB =DC [Given]

oo SR FE R [} ] [angles opposite to egual

sides are equal]
Subtracting {i] from {ii}

#DCE - ZACB = .DBC- ZABC
— /DCA = ZDBA.... (i)

In ADBA and ADCA,

DB =DC [Given]
/DBA = ZDCA  [From (iii)]
AB = AC [Given]

o ADBA = ADCA  [3A85]
= LBDA = ZCDA......... (1] [cpct]



In ADBA,
ZBAL = ZDBA + ZBDA. ... ()

[Ext. angle = sum of opp. int. angles]
From (i}, {iv) and (v)
SBAL = A0OCA+ SCDA L (wi)

In ADCA,
P e AL S s LD

[Ext. angle = sum of opp. int. angles]
From {wi) and (vii}

e =7 VLR 2 ). e (i

In ABAL and ACAL,

ZBAL = 2CAL [From (wiii)]
ZABL = ZACL [From ()]

AB = AC [Given]

. ABAL = ACAL  [ASA]

= 208 B = ZALC [cpot]

and Blee L&, ... o lix] [cpct]
Now

ZALE + ZALC = 1309
= LALE + ZALB = 180"
= 228 B = 180

S AALE =90

AL L BC

or DL 1 BC and BL = LC
~ D& produced bisects BC at right angle.



Solution 9:
A

B C

In 4 ABC, we have AB = AC
= B= 3 C [angles opposite to equal sides are equal]

1 1
= - 7B =—2C
> >

= SOBC = ZOCB..........{0)
S T L S (ii)

[angles opposite to equal sides are equal]
Mow,
In. 4 ABOSHE , A,
AB = AC [Given]
~OBC= - OCB [From (i]
OB = OC [From (it}

AABO = AACO [SAS oriterion]
= ZBAOD = ZCAD  [cpct]

Theraefore, AQ bisects 3 BALC,



Solution 10:
A

In AABC,
AB = AC [Given]
L ZC= 2B () [angles opp. to equal sides are equal]

1 1
= - AB = ZAC
2 2

—BF = CE.......(00)
1 1
— LAB - 2 AG
. 2
—BF = CE.......(1)

In ABCE and ACEF,

£C = 2B [From ()]
BF = CE [From (iil]
BC = BC [Common]

- ABCE = ACBF  [348]

=BE=CF [cpct]



Solution 11:
In &8P,

AP = AD [Given]
L LAPQ = ZAGP. LD

[angles opposite to equal sides are equal]

In AABP,
ZAPQ = ZBAP + ZBBP.. .. (i)

[Ext angle is equal to sum of opp. int. angles]

In AAQC,
ZAOP = ZCAQ + ZACQ. ... (i)
[Ext angleis equal to sum of opp. int. angles]

"

From (i), {ii) and (jii)

LBAFP + ZABF = ZCAL + ZAC0
But, #BAP = £ CAQ [(Given]
= LCAQ + £LABP = £ CAQ + £LACD
= ZABP = ZCAQ + 2ACO - ~CAQ
= ZABP = ZACQ

= /B =2C......(iv)

In ABC

2B = £C

= AB = AC [Sides opposite to equal angles are egual]

Solution 12:

Since AE || BC and DAR is the transversal

o ZDAE = £ABC = 2B [Corresponding angles]
Since AE || BC and AC is the transversal

LCAE= ZACE= ZC [Alternate Angles]
But AE bisects SOAD

L ZDAE = ZCAE
e A

=AB=AC [Sides opposite to equal angles are equal]



Solution 13:

A
P
R
] . o C
AB =BC=CA....[0) [Given]
AP =B0O=CR.....[II) [Given]

Subtracting (i) from (i)

AB-AP=BC-BOQ=CA-CR

BP =CO=AR s (iii)

OO T (iv) [angles opp. to equal sides are equal]

In ABRQ and ACOR,

BP = CO [From (ii)]
LB = AC [Fram (iv]]
BQ =CR [Given]

L ABPD = ACOR [SAS criterion]
=PO=0R. ()

In ACQR. and AAMPR,

CO = AR [From (iiil]
L= A [From (iv]]
CR = AP [Given)

L ACQR = AAPR [SAS aiterion]
= QR =PR.......(vi)

From (v) and {vi)
PO=0QR=FR

Therefore, POR is anequilateral triangle.



Solution 14:
A

In 5 ABE and 4 ACF,
A= AlCommon]
o~ AEB= ,AFC=90%Given: BE | AC:CF | AB]

BE = CF[Given]
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Solution 15:

B L c

AL is bisector of angle A. Let D is any point on AL. From D, a straight line DE is drawn parallel to AC.
DE || AC [Given]
£ ~ADE =7 DAC...{I) [Alternate angles]
«DAC= , DAE......{ii) [ALis bisector of , Al
From {i} and (ii}

e hlE= 2

angles are equal]
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Solution 16:
i)

QR = i 2B [QR is line joining the mid - points of AC and BC]
5 A

=R =AP....[ii)
From (i), {ii) and (iii)

PR=0QR



{ii)

Also,
Ll i

[F and Q are mid-points of AB and AC]
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Solution 17:
(i) In 4 ACB,

AC = AC[Given]

w ARG = o BER {i)[angles opposite to equal sides are equal]
#ACD+ » ACB= 1809....... {ii)[DCR is a straight line]
~ABC+ ~CBE= 180%.......(ii)[ABE is a straight line]

Equating [ii) and {iii}

LZACD+ 2 ACB= ~ABC+ ~ CBE

=/ ACD+ 2 ACB= ~ ACB+ ~ CBE[From {i}]
= £ ACD= 2~ CBE

(if)

In AACZO and ACBE,
DC=CB [Given]

AC =BE [Given]
AR =t ERE [Proved Eatlier]

. AACD = ACBE | [SAS ariterion]
= AD=CE [cpct]

Solution 18:

D

AB is produced to E and AC is produced to F. BD is bisector of angle CBE and CD is
bisector of angle BCF. BD and CD meet at D.



In 4 ABC,

AB = AC[Given]

v C= s Blangles opposite to equal sides are equal]
#CBE= 1800 - ~ BIABE is a straight line]

= ~CBD = E [BD is bisector of - CBE]

— /CBD = 90° - % .............. (i)

Similarly,

5+ BCF = 1800 - - CIACF is a straight line]

— /BCD - E:CD s bisector of - BCF]

atale

= £BCD =009 Sx, ... (ii)

MNoww,

— /CBO - 80— %': [ 2B = 2]
— /CBD = ZBCD

In A BCD,

ZCBD = /BCD

. BD=CD

3] A ABD and ﬂACD.

AB = AC[Given]

AD = AD[Common]

BD = CD[Proved]

L ALBD = AACD  [SSE criterion]
= ZBAD = ZCAD [opct]

Therefore, AD bisects P A



Solution 19:

ln ﬁ_AEC.

= JACY= ,BCX .. (i)

|E'I ﬂA}ﬁ’.

AX = AY [Given]

s A = YK s (ii} [angles opposite to equal sides are equal]
Now ,XYC= ,AXB=180° [straight line]

:._r,._fﬂll'r}(-l“ Iy i o +£E}{Y
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Solution 20:
Since |A || CP and CA is a transversal

..~ CAl=_, PCA[Alternate angles]
Also, 1A || CP and AP is a transversal

o Z IAB = # APC [Corresponding angles]
But . £ CAl= £ IAB [Given]

. £ PCA= £ APC

—SAC= AP

Similarhy,

BC=BQ

Now,

PQ=AP+AB+BQ

=AC+AB +BC

= Peri
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Solution 21:
E

B c b D
In 4 ABD,
~BAE= 3+ ,ADB
—,108%= 2 3+ £ ADB

But AB=AC
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=-1=~ADB

= £2=ADB+ £ ADB
s 15

Putting this value in (i}
=108%=2~ ADB+ ~ ADB
=3/ ADB= 1080

= ~ ADBE = 35°



Solution 22:

ABC is an equilateral triangle.

Therefore, 4B = BC = AC = 15cm

£Zf =B =20 =60°

In AADE, DE || BC[Given]

ZAED =60 [~ ZACB=60r]

ZADE = 60r [-- ZABC=6F]

ZDAE = 180° - (6(F + 60F) = 6(P

Similarly, ABDF & AGEC are equilateral triangles.

=B [« 20 = 60F]

Let AD = x, AF = x,DE = x [- MADE is an equilateral triangle]
Let BD = ¢, FD = v, FB = y [.- ABDF is an equilateral triangle]
Let EC = 2, GC = z, GE = z [- AGEC is an equilateral triangle]
Now, AD + DB = 15=x+ v =15...... ()

AE + EC= 15=x + z = 15.....(ii)

Given, DE + DF + EG = 20

=S X+y¥+Z=20

= 154+ z = 20 [from (i)]

=S Z=5

From (i), we get® =10
y=5

Also, BEE=15

BF +FG +GC = 15
=y + FG+ 2z =715
=5 BFEE 8= IS
= FGi=S



Solution 23:

*
B D c

Inright 4 BECand » BFC,

BE = CF[Given]

BC = BC[Common]
~BEC=BFCleach = 90"]

SLUABEC =ABEC [RHS]
= /B=Z£C

Similarly,

Lh= LB

Hence, &£ A= £B= £C
= AB=BC =AC

Therefore, ABC is an equilateral triangle.



Solution 24:

E. D P
DA || CE[Given]

= sl =24,... (i [Correspending angles]

Z£2 = £3,......(i)[Alternate angles]
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Solution 25:
4

E

Produce AD upto E such that AD = DE,

In AABD and AEDC,

AD =DE by construction]
BD = CD [Given]
21=22 [vertically opposite angles]

o AABD = AFDC [BAE]

and £BAD = ZCED

But, £BAD = £CAD [AD iz bizector of #BAC]
o L EE S AR

From (1) and (i}
AB = AC

Hence, ABC is an isosceles triangle.



Solution 26:
A

B D C
Cince AB=AD=BD
- AABRD is an equilatersl triangle.

et AlB = 6P
= JADC = 1807 - ZADB

=1 BN = EER
=R

Againin AADC,
AD=DC

L] A

But,

21y 224+ ZADC = 1308
= 241 + 1200 = 180r°

= 241 = 6[r

= 1 S

= PASEEG.

L LADC 20 = 1209 30P
= FARE T HE L]

Solution 27:

In ACAE, ZCAE = ZAEC = @ _ 560 [. CE=AC]

In ZBEA, a = 180P-56° = 124

In ARBE, ZABE=180" - (a + £BAE)
=180° - (124° + 1)
=180° - 138° = 42°



In AREE & ATAD,

LEAR=,CAD[Given]

ZADC=2AFR[ .+ ZADE = ZAEDLAE=AD
180°- ZADE = 1807 - ZAED
ZADC = ZAEB]

AE=AD[Given ]

- ALER = ACAD[ASA]

AC=AB[By CP.C.T.]

2a+2=ib-1
=% - = WL
CD=EB

= a=
Solving (1 & (i), we get
a=% b=3



