STEPPING STONE
SCHOOL (HIGH)

CLASS: IX

TOPIC : WORKSHEET # 13




1 c5’7£p,o/zva érg.»vg \52-_”;24 ('VMWJ =4

N2RTAE S IRIIES e
Il Ccnss : P .
CIORKSHEE T ND: /8 ald:
TCLIC > TRIBNPLES .

Thes tovkisheel ¢s cov Cantlemvalcony & w'd/ﬁqc cay

e o ' ' Cevung
velated S che?ﬁx,é%fn@%m' z i-gxcm
1| o wod lans cxcve Shocway.

'@ Soone ovge e so(a/eg( &rmﬁé: |

A@%{Mﬁiaﬁ%&ﬂg weay . SHease
a’gg_a(doga(@&laé{ Seon. £ N0 12)" anad See e

el exmfg_ic 5 oz r3) b Budd a\f(voaoq coceft
C{/ e é"/&c.

BER, TRIANGLES AND PROPERTIES OF TRIANGLES &

Ex.1. lnAABC,éA:éB:AC=I:Z:J.Hndlbellglalldlduﬁﬁ&etypedlhm ¥
Sol. ZA:/B:2C=1:2:3

Let £A, ZB and ZC be x, 2v and 3x respectively.
We have, ‘
LA+ LB + £C= 180F [Sumofangluoanislw‘,‘,
X+ 2t + x= 180°
=180 = x=30°
LA=x=30% 4B =2 =2 x 30" = 60
ZC=3r =3 x 30° =N
ZA=30F, ZB = 60° and £C = N°
Hence, AABC is a right-angled triangle at point C,




ABC is a lﬂ.n"‘ i
B 7 BAE = 11er, c.,m'.'_;"?::c
c

!

d <ACB =72 [Linear pair]
- <BAC = 180+ _ 1100 a0\
LA+ LB+ 40 180¢ ' 7‘,’, [Linear pair)
W+ ZABC + 72 180° [Sum of angles of a A is 180°) 108°
ZABC = 15
- 142° = 3g° s 5
Exd In an equilatera) triangle ABC: B
Sol. ZAB('awf'meMO((BACMBC.ID.MAADC.
ZBAD = yp [An angle of an equilateral A] A
ZAD [AD is bisector of £BAC)
(Exterion . . <ABD + £BAD
enior angle is equal 1o the sum of interior opposite angles]
=60 + 30° = o)y
- LADC =9 8 c

fxd. In a AABC, BC is produced 1o
Find 2 PCQ.

ZACD + ZACB = |8

D. CP and €Q are bisectors of ZACE and ZACD respectively.

£

| 5 1 [umar paifl Q
_. 34ACD + ZZACB=9r !
l- = ZACQ + ZACP =%
| [ CP and CQ are bisectors of ZACB and ZACD)
Ff = ZPCQ =9r [+ ZACQ + ZACP = £PCQ) ® ¢ .
- Ex5. From the given figure, find the values of x and y.
Sol. y + 136° = 180° [Linear pair] A
= y = 180° - 136° = 44°
136°=x 4+ x

[Exterior angle of a triangle is equal to sum of interior opposite angles) x y 136

= 2 =136°=x = 68°

Lox = 68% y = 44°

Ex6. From the given figure, find ZACD + ZEAB + ZFBC.
Sol. Z/BAC + LEAB + ZABC + LCBF + LACB + LACD = 540°
[Three pairs of linear pair]
Now. ZEAB + ZCBF + ZACD + (ZABC + ZBAC + ZACB) = 530°
ZEAB + ZCBF + LACD + 180° = 54(° (*+ sum of all interior angles of a A is 180°)
ZEAB + LCBF + LACD = 360°
Ex7. From the given figure, find the value of x.
Sol. Construction: Join BD and produce to E.
Let ZADE = x,, ZCDE = x
ZABD = b, and ZCBD = b, .
_f&'fh.).n':.r- x = b, + 50° ...(.l')
i o x,= by + 40° (i)
ng ‘:,qfaAkeqnalwmofinleriotoppoduangles] )
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Alternate method: 4
ABCD W2 qu-dmmnl
LBAD + LADC 4 4DEB * £LABC= 3T '~
s 4 M x NEE
-y * AN w otr
X -w-m
x == 1200
o=
and y.
ExA. mmmm.u: ‘
sol. ZABC = 1807 - 2¢ [Lincar pair] A
‘ JACE = 18(0° ~ 1007 = 80 |Lincar pair)
In MBC,
JABC 4 ZBAC * ZACH = 1807 |Sum of angles of a A is 180°)
Y mr-.h+7(r+mr-mr 3 | 2]
— w150 >x= 75° ‘
In ABOC, .|+\-+S(I'-IRU'::75"+_v+50°:180° \ ;
y = 180° - 125° = 55° i
= ¢ =75% y = 55°
Ex9. In the adjoining figure, CE is perpendicular to AB, Z ACE = 20° and 2
ZABD = 50°, Find the measure of 2 BDA.
Sol. In AEC, £ZCEA +ZEAC + LACE = 180° [Sum of Zs of a A is 180°]
A + LEAC + 20° = 180 = LEAC = 0’
In AMBD, ZABD + ZBDA + ZBAD = 180° [Sum of Zs of a A is 180°]
5(Y+;B[M+70'glw=,4mgw
. A )
Ex.10. In the following figures, find the values of a and b. :
(@) (b) ©
Sol. (a) a + 130° = 1808 (Linear pail
a=50
R A o [SumofzsofaAislm




o B .ndshhlm

{Sum of
Also, a = 60" o
AT mzbbequlw
b : olmmopvo-“‘m‘“‘
-w =
Hence, a = 60°, b = g +2r = 8
(C’ ZDBC = L ADB = a° [Aheml“' ‘ﬂ.‘“‘

a+ u-?s.

‘Emﬁ“'“"‘“'ﬂbequmemo«mmww\
a="75 -28" = AT

Also, ZB + ZA=180r . 3
Bl o lmdmmmmli
47 4+ b + 9r = 180
b= 180F - 137" = 43°
Hence, @ = 4T, b = 43°
b Fn-&tdmmbdthnhedxhwdg,p..‘¢,
ol L2+ c=18r [Lincar pai) /
Z2= 180" - ¢
Ao, Z1=a+ £2 (Exterior angle is equal to the
sum of interior opposite Zs)
Zl=a + I80F -¢ ‘ .
Z3=bh Veniallyoppomcés ' ]
Also, x= L1 +LS[Extcno‘tanz.kiscqualwuwsumohnlcnofowoﬂ“ms‘“\

=a+180r-c+b
x=a+b-c+180'
. Find y.
ﬁvwnsumPQllksndnonsrﬂ .
- B a=3° [Alternate mtenor angles)
S‘Also. a + b+ 65 =180 [Sumofésofaatslm'\

b+65'=180':b=85‘ :
ke y=b =85 [Alternate interior angles]

DB.Mmubudcudb.

BC and CA ||
umwmﬂ I
et LCD£=C'.£CAE=

S =70 [Vetﬁa“)'oppositcés]
:=c=70' [Comspondinuﬂ :
el [Alternate interior angles)
d=a=7
" it (Straight angle]

5 = 180°
K Now, p+d+ 50 3 (o
B s se=180 20 o |

<
E Beace, 0= Wb =&

>
v
B




Ex14. BEC is an equilateral triangle in square ABCD. Find x in degrees,
[BD s dingonal and it biscets ZABC)

Sol. S DBC = 458 w» 2 0OBC
ZBCE » 6lF = ZBCO [Angle of an equilateral A)
In ABOC, ZCBO + £BCO + ZBOC = 180" [Sum of Z5 of a A is 180)

45° 4 60" + ZBOC = 180" )

108° + x = 180° => x = 75

Ex.15, In the given figure, equilnteral AEBC surmounts square ABCD. Find the angle

D) represented by x.
4 [Given]

sol. In AECD, EC=CD ‘

o |:u ZECD =" + 60° = 150" |£BCE = &F, 2BCD = 90
i >

[CE = CD)

So, LCED = LEDC = 15°

; r=60" - 15 = 45° IlBEC:Hr' g

Ex.16. In the given figure, ZA = ZD = 9", £C = 48°. BE is bisector of /B, ¢
. AD and BE intersect ot M. Calculate: (@) 2 BMD (b) 7 AEM.

Sol. (a) In ABMD, 2BMD + ZMDB + ZMBD = 18(0°
[Sum of Zs of a A is 180°)

ZBMD + 90° + 21° = I80° A
LZBMD = 180° < 111° = ZBMD = 69°

(b) In AMCD, ZCAD + ZACD + 2CDA = 18(° [Sum of Zs of a A i 18tp
ZCAD + 48° + 90° = 18(°
ZCAD = 180° - 138° = 42°
ZAME = ZBMD = 69° [Vertically opposite /s are equal)
In MME, ZEAM + ZAME + ZAEM = 180° [Sum of Zsof a A is 180)
42° + 69° + ZAEM = 180°
ZAEM + 111°= 180
LAEM = 69°
Ex.17. In the given figure, ABC is an equilateral triangle. Find the measures of A
angles marked x, y and :.

Sol. AABC is an equilateral A [Given]
ZABC = LZACB = ZBAC = 6r A
In AABD, ZABC = 4° + x [Exterior angle is equal to the © ) G5 &
sum of interior opposite angles] ||
60° = 40° + x '
= x=2°
In AACE, 60° =y + 30° [Exterior angle is equal to the sum of interior opposite angles|
= y=30r
Also, z + 60° = I80° [Linear pair|
z=120°

chce,x = m"yg w;z‘-wh




APQR"P-3°..‘Q-
mﬁéw. ‘3.‘..‘.3"..
WRSL"QP'MMAP-”‘MA "'ﬂﬂ“m‘.“nt&l‘
prove: Q= 12y
soft In APRQ, 2R ZPRQ = £
PQ"‘{PRQ*’4"’(2&!-\1\?1"!s
30" + ZPRQ + 120F = |8 [Sum of 25 of a A)
ZPRQ = 1808
- 150
; ‘ ZPRQ = 4 I
p

ZPRS 4+ 90° + 30° = 180° = ZPRS = 6
ZORS = .
pi=s sb:fQst = MP{ZQRS = ZPRS - 2 PRQ)
lwc‘£8=76°.éc=“.m0k.m
D is bisector of ZA. Find ZADC. LR G 1 e A
p is bisector of ZBAC
C. ZABC > .
n AMB C _;‘O-MCBn*r ZBAC = 180° [Sum of Zs of a A is 180°)
6° + 64" + ZBAC = 18r .
/ BAC = 180° - 140° = ZBAC = & s : 3
ZBAD =20 \AD s bisector ol £ BAC)

NOW L ADC = ZABD + ZBAD = 76" + 20° =9
ZADC = 96° "

In the given figure, the bisectors BI and CI of the angle B and C of AMBC

rove that 2 BIC = 90° + l—“—
2

ABC and ZACB.

JBIC =9 + {1

meet in I. P
Given: Bl and CI are bisectors of £

To prove: ;
proof: In AMBC, ZA {Sum of Zsofa s 1807)

| ABC + ~LACB +
2 2

BC + ZACB + 2 BAC = 180"
‘;/.BAC‘-- o

|, ACB =%F - !, BaC
3 2

JIBC + LICB=% - LzBac ()
|BI and (1 are bisector

! ABC +
2

ol 2B and 2C)
sofa A is 1807)

In ABIC, ZBIC + /IBC + ZICB= 180° (Sum of £
JBIC + % = ‘iuuc = 180° {From ()}
JBIC =180 =% + ‘iauc
JBIC =% + ‘iuuc

zBlc=9o°+-‘iM Hence Pre
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a2t In AANC, AN and AT -vaq"uw‘uu-ur.wmnmwr.“m“
r ..'

Prove that S - W 3"
are bisecton of 2 DHE and Zhcr.

sol,  Glven N1 oand €
o prove:

Proof:

SIEC = WY ;/A

JDBC = AW 21 (LAnwar puir)
ZBCE = AP < “C (Lanear pair)
¢ w Somr - 2By = Lon

JCBE = %tl)ﬂ

JHCE = %wat - -'2-mnr L 2C) - - '54c

Now, in ABEC
ZBEC 4 ZECH ¥ ZCBE = 1M

JBEC + N ~ %zc + - %w- |

'smd/.‘m.’

| s v
Aol il C W~ ‘u “ ZC
ZBEC 2(” + zl 2( )

!
.—z-uw'-u) (4B + £C =80 - 4,

: |
ZBEC =W -~ EAA Hence provy
Ex.22. MBC s » right-angled triangle ut B, and BD Is drawn pgrpudlall.r to AC. Prove thm

(@) JABD = £C (b) LCBD = LA

C, BD L AC and 2B = W "

Sol. Given: In right-angled AMB
To prove: (a) ZABD = ZC. (b) ZCBD = ZA 52
Proof: (a) Let JABD = X", ZACB =Y \
ZDBC =9 = x° (£ZABC = 9] New
So, NP -x" 4+ )= (ZDBC + £BCD = 90| \
O= ),e 3 \\_
Hence, ZABD = £BCD L 1

(b) We have shown that, x* = )"
In ADBC, ZDBC= 90 - x"
In ABAD, ZBAD= o) -y’
=y

Hence, ZDBC= LA

Practice Questions

1. POR is a triangle in which QR is produced to S, RP is produced 1o T, £ PRS = 105" &
ZOPT = 112°, Calculate ZPQR.
2. InAABC, LA: £B:£C=2: 3 : 4. Find the angles and identify the type of the triangle.
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I the gven fig. (v), POR is a triangle in which PS is the biscctor of ZQPR and PT
W OR. Find JSPT. a triangle in which PS is the bisector
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