PUNA
INTERNATIONAL
SCHOOL

oCLASS -9
eSUBJECT - MATHS
® CHAPTER - 6

SAMPLE
NOTE-BOOK




g o1l International School

Shree Swaminarayan Gurukul, Zundal

SUBJECT: MATHS STANDARD — 9™
CHAPTER - 06

1. In Fig. 6.13, lines AB and CD intersect at O, If ~20C +2ZBOE = T0° 4
/BOD = 40° fina ~BOE and refiex 2COE |

Fiz, 413

Ans. We are given that ZAOC+ZBOE=T0 and ZBOD =40 y
We need to find <8 OF and reflex ~COE

From the given figure, we can conclude that <A oC/CO E and / BOF form a linear

pair.

180"

We know that sum of the angles of a linear pair is

/AOC + /COE + /BOE = 18(°
- ZLAOC+/BOE+ZCOE =180
=70 + ZCOE =180

= ZCOE =180 -70

=110

Reflex /COE =360 — ZCOE

=360 -110

=250

S AOC = B (Vertically opposite angles), or
ZBOD+ #BOE =70 .




ZBOD=40".

But, we are given that

40°+ /BOE =70
SBOE =70 —40
=30

Reflex ZCOE=250", , ZBOE=30"

Therefore, we can conclude that

2. In Fig. 6.14, lines XY and MN intersect at O. If ZPOY = 90° and a:b =2 : 3, find c.

-

 LPOY =90°, qa:b=2:3

Ans. We are given tha

We need find the value of ¢ in the given figure.

Let a be equal to 2x and b be equal to 3x.
b= = 2x+43x=W)° = 5x=0F
= x=18°

b=3x18°=54°

Therefore
Now b+c=180° [Linear pair]
= 54°+¢ =180°

= ¢ =180"-54"=1126"

/POR= /PRO /PQS = /PRT

3. In the given figure, , then prove that




'I'I-

L i i
s C f 1
Ans. We need to prove that iPQS =<LPRIT .

ZPQR=/PRQ

We are given that

ZPQS and LPOR, and ZPRS and ZPRT |
orm a

From the given figure, we can conclude that
linear pair.

We know that sum of the angles of a linear pair is 180° .
- ZPOS+/POR =180° and (i)

ZPRO+ £PRT =180°_ (D)

From equations (i) and (ii), we can conclude that
/POS+/POR = /PRO+ /PRT.

But, /POR = /PRO.

. /POS= /PRT.

Therefore, the desired result is proved.

4. In Fig. 6.16, if x + y =w + z, then prove that AOB is a line.

Ans. We need to prove that AOB is a line.

. xt+yvy=wi+2z
We are given that - .

360°

We know that the sum of all the angles around a fixed point is




SAOC+2BOC+ 240D + 2BOD =360, or
Thus, we can conclude that
T+ x+z+w=360"
But, x+ 1 =w -+ Z(Given).
2(y+x)=360"

v+ x=180"
From the given figure, we can conclude that y and x form a linear pair.

We know that if a ray stands on a straight line, then the sum of the angles of linear pair

180"

formed by the ray with respect to the line is

Therefore, we can conclude that AOB is a line.

(i) In the given figure, POQ is a line. Ray OR is perpendicular to line PQ. OS is another ray lying

between rays OP and OR. Prove that ZROS = I?I £00S - ZP0OS).

s,

< -L’r, >
P Q

Ans. We need to prove that ZSROS = i| z QO,S‘ - POS ).

We are given that OR is perpendicular to PQ, or

ZOO0R =90
Z/POR and ZQOR

From the given figure, we can conclude that form a linear pair.

180°

We know that sum of the angles of a linear pair is
, or

ZPOR=90"

From the figure, we can conclude that £LPOR=/ZPO5S+ LROS :




— SPOS+ZROS5 =90 or

ZROS =90 —LPOS
£00S and LPOS

From the given figure, we can conclude that form a linear pair.

180°

We know that sum of the angles of a linear pair is

L0085 +-2POS =180, or
: (2005 + ZPOS =90 .G)

-

Substitute (if) in (i), to get
ZROS = %| £Q0S +£POS) - £POS

- é[,_gﬂs —/POS).

Therefore, the desired result is proved.

(i) It is given that AXTZ =64 and XY is produced to point P. Draw a figure from the
LZYP  gng <XY0Q and reflex ZQFP

given information. If ray YQ bisects

Ans. We are given that LATZL =64 , XY is produced to P and YQ bisects LZTP .

We can conclude the given below figure for the given situation:

il
Q
64"
. 3 |
p Y X
We need o find ZXT(Q and reflex iQIP_

LATZ and ZZYP g0 finear pair.

From the given figure, we can conclude that

180"

We know that sum of the angles of a linear pair is




But

— 64 + S FYP =180
— 7P =116.

Ray YQbisects ~ZVP

OV = S0P = “f =58
/XYQ=L0YZ +LXYZ
=58 +64 =122
Reflex ~OFP = 360° — 2 0YFP
=360 —58
=302,
£XT0 =122

Therefore, we can conclude that

and Reflex

£ OYP=302"




Chapter - 6
Lines and Angles (Ex. 6.2)

1. In the given figure, find the values of x and y and then show that AB || CD.

AB||CD

Ans. We need to find the value of x and y in the figure given below and then prove that

From the figure, we can conclude that

y=130 (Vertically opposite angles), and

x and 50 form a pair of linear pair.

180"

We know that the sum of linear pair of angles is
x+50 =180

=130

x=y=130" .

From the figure, we can conclude that x and y form a pair of alternate interior angles corresponding

to the lines AB and CD.

x=130". 1 =130°and 4B || CD

Therefore, we can conclude that

2. In the given figure, if AB || CD,CD || EF andy:z=3:7, find x.




it e
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Ans. We are given that

We need to find the value of x in the figure given below.

Vog=511

AB||CD CD| EF
, an

We know that lines parallel to the same line are also parallel to each other.

AB||CD| EF

We can conclude that

7 i
Let Angles be y=3aandz= el

We know that angles on same side of a transversal are supplementary.

= Z (Alternate interior angles)

z+3y=180", or
Ta+3a=180

— 10a=180

Now X+ 34 =180
x=126_

Therefore, we can conclude that == =

126"




3. In the given figure, If AB || CD, EF _CD andi'::;"'f‘D =126 , find
LAGE, ZAGEF and ZFGE.

Ans. We are given that A5l CD ,E‘F (D g £GED = 125:.
ZAGE A GEF and #FGE

We need to find the value of in the figure given below.
ZGED=126

/GED=.FED+ /GEF.

But, £ FED =90’

126 =90 + ~GEF

= S GEF =36

P LAGE = ZGED Rligmate afics)

S LAGE =126

From the given figure, we can conclude that 25 &L and LFEC g0 o finear pair.

We know that sum of the angles of a linear pair is 180 |
ZFED+ /FEC =180

=90 +/FEC=180

= SFEC=90

LFEC = AGEF +GEC




C.90 =36 + SGEC
— S GEC =54
S GEC = AFGE

=1 (Alternate interior angles)

LAGE =126 .LGEF =36 | /FGE=54

Therefore, we can conclude that

4. In the given figure, if PQ || ST, LFPOR =110 and ZRST =130 ’ﬁndigﬂﬁ .

[Hint: Draw a line parallel to ST through point R.]

S
F 0 * oy
- 130°

h
0" 7
v
4
Ans. We are given that PO SI, £ZPOR =1 107 ;g LRST :13[:]:.

We need to find the value of LRSS in the figure.

S —
¥
We need to draw a line RX that is parallel to the line S7, to get

i ]
L%

ST|| RX

Thus, we have

We know that lines parallel to the same line are also parallel to each other.

PO | ST RY

We can conclude that

(Alternate interior angles)
o LORX =110"

We know that angles on same side of a transversal are supplementary.




ZRST +£SRX =180 =130 +£SRX =180
= /SRX =180"-130"=50".

From the figure, we can conclude that

ZORX = ZSRX + Z0RS = 110" =50 + LORS
= QRS =60".

ZORS =60°

Therefore, we can conclude that

, find x and y.

s ' oo d-r-:
5. In the given figure, if AB || CD, ZAPQ =30 4y £LPRD =117

1%
| L !
- L

8 E D

..'- L - = gy =
Ans. We are given that 1B CD . ZAPQ =350 jpg L FRD =127
We need to find the value of x and y in the figure.

LAPQ =x =30

“(Alternate interior angles)

(Alternate interior angles)

ZAPR = /QPR+ /APQ.

(i) In the given figure, PQ and RS are two mirrors placed parallel to each other. An incident ray AB

strikes the mirror PQ at B, the reflected ray moves along the path BC and strikes the mirror RS at

C and again reflects back along CD. Prove that AB || CD.




Ans. We are given that PQ and RS are two mirrors that are parallel to each other.

A

iB||CD

We need to prove that = in the figure.

{B|CD

Let us draw lines BX and CY that are parallel to each other, to get ~ We know

that according to the laws of reflection
LABX = ACBX jpg £BCY =2DCY
LBCY =/CBX (Alternate interior angles)

§ LABX = CBX = BCY =LDCY

We can conclude tha

From the figure, we can conclude that

and

Therefore, we can conclude that LABC =2DCB .

From the figure, we can conclude that
corresponding to the lines AB and CD, and transversal BC.

AB|CD

Therefore, we can conclude that

ZABC and ZDCEB form a pair of alternate interior angles




CHAPTER 6

Lines and Angles

(Ex. 6.3)

1. In the given figure, sides QP and RQ of APQR are produced to points S and T
respectively. If <~ SPR = 135° and < PQT =110, find < PRQ.

ZSPR=135 ,, <PRT =110

Ans. We are given that

180°

We know that the sum of angles of a linear pair is

ZSPR+ZRPQ =180,

(Linear Pair axiom)

ZPOT+ ZPOR =180
and i e

" (Linear Pair axiom)

135"+ ZRPQ =180, 4 110" +ZPOR =180,

o, LRPQ =45 and ZPOR=T0"

From the figure, we can conclude that

LPOR+ ZRPO+ ZPRO = 180", (Angle sum property)

— 70" +45 + ZPRO=180" = 115" + LPRO = 180°
— /PRO =65

ZPRO =65

Therefore, we can conclude that




2. In the given figure, < X = 62°, <~ XYZ = 54°. If YO and ZO are the bisectors of <= XYZ and
£ XZY respectively of AXYZ, find <= OZY and < YOZ.

V)
/62°\

o \
Py ) \

/IL.H;EHHH\}Q
- h

1 V.4

Ans. We are given that S¥ = /Y S XT7 =454 and YO and ZO are bisectors of
LXYZ and £LXZY

, respectively.

We need to find LOZY and LJOZ in the figure.

From the figure, we can conclude that
WAL AKX 4+ SXYZ + ZXZY =180 (angle sum
property)

=62 +54 + ZXZV =180 =116 +XZV =180
= XTY =64

We are given that OY and OZ are the bisectors of LATZ and £X7]) , respectively.

LXYO—LZYO_M _2T°md /OZY =/ X ZO—_64 _32°,

ar

AQYZ

From the figure, we can conclude that in

Z£OYZ +LOZY + L¥OZ =180 (o 141c sum property)
27 +32 +2¥0Z =180

=359 + /YOZ =180

=/ TOZ =121

#YOZ =121 EOR =3%

Therefore, we can conclude that




3. In the given figure, if AB || DE, <~ BAC = 35° and < CDE = 53°, find <= DCE.

]
'

Vi 3 S .
Ans. We are given that AB || DE , ZBAC =35 and LCDE =53 .
We need to find the value of £ZDCE in the figure given below.
From the figure, we can conclude that
#BAC = ZCED =35 (Alternate interior)

ADCE

From the figure, we can conclude that in

£DCE+ £CED+ZCDE =180 4 151c sum property)

SDCE+35 +53 =180
— “DCE+88 =180
— SDCE =92

/DCE=92"

Therefore, we can conclude that

4. In the given figure, if lines PQ and RS intersect at point T, such that £ PRT = 40°,

Z RPT =95° and < TSQ = 75°, find < SQT.

Ans. We are given th-at ZPRT=40". ZRPT =95 and TS5

1
Il

]

Ly




We need to find the value of 2507 in the figure.

From the figure, we can conclude that in
ARIP /PRT+ £RTP+ZRPT =180 (ange sum

property)

40"+ /RTP+95 =180

= /RTP+135 =180

= /RTP =45

From the figure, we can conclude that

= = 5
ARTP = A5T0 =45 (Vertically opposite angles)

From the figure, we can conclude that in 3 STQ

A50T+ A5T0 + AT850 =180 @ i propess)

ZSOT+45 +7

L

T=180"= £SO0T +120 =180
= /S0T =60

£50T =60°

Therefore, we can conclude that

values of x and y.

‘O

.

Ans. We are given that

We need to find the values of x and y in the figure.

(i) In the given figure, if PQLES ,PQ || SR, Z50R =18 and LORT =63

, then find the

PQ L PS.PQ| SR, ZSQOR =28 and ZQRT =65".




We know that “If a side of a triangle is produced, then the exterior angle so formed is equal to the sum of

the two interior opposite angles.”

From the figure, we can conclude that
£SQR+/QSR=2QRT

28 + ZQSR =65

— /QSR =37

From the figure, we can conclude that

= /0SR =37’

i
(Alternate interior angles) From

APQS

the figure, we can conclude that

£PQS +2Q5P+20P5 =180" \ o cum property)

ZQPS=90° (PQ LPS)
X+ ¥ 490 =180’

= y+ 37° +90° = 180°

= y+127° = 180° = y = 53°

Therefore, we can conclude that & —= 37y = 53?

6. In the given figure, the side QR of APQR is produced to a point S. If the bisectors of

ZOTR =% ZOFPR

L POR and £PRS

meet at point T, then prove that

5/6




\/

X ¥, T

Q R 5

Ans. We need to prove that ZO0OTR = l (PR in the figure given below.
& it =

We know that “If a side of a triangle is produced, then the exterior angle so formed is equal to the sum of

the two interior opposite angles.”

~AOTR : :
From the figure, we can conclude that in — ~ , LIRS 1s an exterior angle

ZOTR+-TOR = ZTRS, or

ZQTR=LTRS-ZTQR

From the figure, we can conclude that inA° QR, Z P RS is an exterior angle
ZOPR+ /POR = /PRS.
OT and RT ZPOR and ~PRS.

We are given that ~ are angle bisectors of

ZOPR+2/TOR=2,TRS
/OPR=2(/TRS—2TOR).
We need to substitute equation (i) in the above equation, to get

ZOQPR=2/0TR. or

iQI‘Rz%f_’QP}E.

Therefore, we can conclude that the desired result is prove
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CHAPTER 7

Triangles

(Ex. 7.1)

(1) In quadrilateral ABCD (See figure). AC = AD and AB bisects £ A, Show that A ABC = A ABD.
What can you say about BC and BD?
C

D
Ans. Given: In quadrilateral ABCD, AC = AD and AB bisects 5N

To prove: AaBC =24 ABD

Proof: In 3 ABC and X ABD,
AC = AD [Given]

£ BAC= < BAD[- AB bisects < A]

AB = AB [Common]

S AABC =4 ABD [By SAS congruency]
Thus BC =BD [By C.P.C.T.]

(1) ABCD is a quadrilateral in which AD = BC and £ DAB= < CBA. (See figure). Prove that:
L




(i) 2ABD = & BAC
(i) BD=AC

(i) < ABD = < BAC

Ans. (i) In 2 ABC and A BAD,
BC = AD [Given]

< DAB = < CBA [Given]

AB = AB [Common]

- AABC =4 ABD [By SAS congruency]
Thus AC=BD [By C.P.C.T.]

(i) Since 2ABC =4 ABD

-- AC=BD [By C.P.C.T ]

. Since 2ABC = A ABD

-/ ABD= _BAC [By C.P.C.T.]

(iv)  AD and BC are equal perpendiculars to a line segment AB. Show that CD bisects AB (See figure)

Bor+—C

/

p—+La

Ans. In jLBOC and jLAOD,

£ oBc=<0AD= 0" [Given]




< BOC = < AOD [Vertically Opposite angles]
BC = AD [Given]
- ABoc = 4 AOD [By AAS congruency]

— OB = OA [By C.P.C.T., Also, OC = OD again by C.P.C.T.]

l4. 1 and m are two parallel lines intersected by another pair of parallel lines p and q

(See figure). Show that X ABC = & CDA.
p q

A A

- B3,

i _}'
W ¥ -

Ans. AC being a transversal. [Given]

Therefore «DAC = 2ACB [Alternate angles]

Now p |l g [Given]

And AC being a transversal. [Given]

Therefore <~ BAC = <= ACD [Alternate angles]
Now In &ABC and &ADC,

< ACB = < DAC [Proved above]

£ BAC = < ACD [Proved above]

AC = AC [Common]

-~ AABC = 4 CDA [By ASA congruency]

5. Line | is the bisector of the angle A and B is any point on BP and BQ are




perpendiculars from B to the arms of ZA. Show that:

A B
(v) AAPB = AAQB

(vi) BP =BQ or B is equidistant from the arms of ZA (See figure). Ans. Given:
Line ! bisects <= A.

- £ BAP = < BAQ

(i) In 2ABP and 2ABQ,

< BAP = < BAQ [Given]

£ BPA= < BaA = 2V [Given]

AB = AB [Common]

- AaPB = 4 AQB [By AAS congruency]

(i) Since 2APB = A AQB

-- BP=BQ[By C.P.C.T]

— Bis equidistant from the arms of LA,

6. In figure, AC = AE, AB = AD and < BAD = < EAC. Show that BC = DE.
E

A




Ans. Given that <= BAD = <= EAC
Adding < DAC on both sides, we get

£ BAD + < DAC = < EAC + < DAC
— L BAC=<EAD .......... (i)

Now in 24 ABC and % ADE,

AB = AD [Given]
AC = AE [Given]
£ BAC = < DAE [From eq. (i)]
- AABc = A ADE [By SAS congruency]

— BC = DE [By C.P.C.T ]

(i1) AB is a line segment and P is the mid-point. D and E are points on the same side of AB such that

< BAD = < ABE and < EPA = <= DPB. Show that:

Giiy 2pAp = L EBp

(iv) AD = BE (See figure)
E
AN A
w
Ty
oY . %
P

Ans. Given that <~ EPA = < DPB

Adding < EPD on both sides, we get
< EPA + < EPD = < DPB + < EPD
= ZAPD= <BPE.......... (i)

Now in 24 APD and &BPE,




£ PAD= < PBE[+ < BAD = < ABE (given),
.. £ PAD = < PBE]

AP = PB [P is the mid-point of AB]

£ APD = < BPE [From eq. (i)]

S Apap = AgRp [By ASA congruency]

— AD = BE [ By C.P.C.T.]

(iv)  Inright 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. (See figure)
D A

B
Show that:

(]

v) 2AMC = & BMD
(vi) < DBCisa right angle.
(vii) 2DBC =& ACB

(ivyCM= _ AB

bt | b=

Ans. (i) In 2 AMC and 2 BMD,
AM = BM [M is the mid-point of AB]

< AMC = < BMD [Vertically opposite angles]
CM = DM [Given]

S AaMc =4 BMD [By SAS congruency]
.- £ ACM= < BDM.......... (i)




< CAM = < DBM and AC = BD [By C.P.C.T ]

5. For two lines AC and DB and transversal DC, we have,

< ACD = < BDC [Alternate angles]

- acll'pp
Now for parallel lines AC and DB and for transversal BC.

ZDBC+-ACB-1 SU”[cointerior angles].....(ii)

But 2ABCisa right angled triangle, right angled at C.
oL ace=00" (iii)

Therefore < DBC = 90" [Using eq. (ii) and (iii)]

= < DBCisa right angle.

6. Now in iDBC and iABC,

DB = AC [Proved in part (i)]

< DBC= < ACB= Q" [Proved in part (ii)]
BC = BC [Common]

- ApBc = A AcB [By SAS congruency]
7. Since 2DBC = & ACB [Proved above]

-- DC=AB

— DM+CM=AB

= CM+CM=AB[ - DM=CM]
= 2CM = AB

= cM=1AB




Ex. 7.2

(i1) In an isosceles triangle ABC, with AB = AC, the bisectors of £ B and < C intersect each other
at O. Join A to O. Show that:

(ii) OB=0C
(iii) AO bisects <= A.

Ans. (i) ABC is an isosceles triangle in which AB = AC.

-Lc=<LB [Angles opposite to equal sides]
— £ 0CA+ < 0CB= < 0OBA + < 0OBC
"." OB bisects <= B and OC bisects < C

- £ OBA = < OBC and < OCA = < OCB
= £ 0CB+ < OCB = < 0BC + < OBC
= 2 0CB=2< 0BC

— £ OCB = < 0BC

Now in & OBC,




£ OCB = < OBC [Proved above]

- - OB = OC [Sides opposite to equal angles]
(iii) In & AOB and & AOC,

AB = AC [Given]

OA =0OA [ Common |

OB = OC [Prove above]
-- A AOB = 4 AOC [By SSS congruency]
— £ OAB = < OAC [By C.P.C.T.]

Hence AO bisects L

(i) In & ABC, AD is the perpendicular bisector of BC (See figure). Show that 2 ABC is an isosceles

triangle in which AB = AC.

B e

B D C
Ans. In & ADB and & ADC,

BD =CD [AD bisects BC]

ZApB=<Apc= 29" [AD _ B(]

AD = AD [Common]

-- A ABD = 4 ACD [By SAS congruency]




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

Therefore, ABC is an isosceles triangle with AB = AC. Hence, proved.

, ABC is an isosceles triangle in which altitudes BE and CF are drawn to equal sides AC and AB

respectively (See the given figure). Show that these altitudes are equal.

A

B C

Ans.In & ABE and & ACF,

LA= LA [Common]

£ AEB = £ AFC = 29 [Given]

AB = AC [Given]

-- A ABE = A ACF [By AAS congruency]
= BE = CF [By C.P.C.T.]

= Altitudes are equal.

(v) ABC is a triangle in which altitudes BE and CF to sides AC and AB are equal (See figure).

Show that:
(vi) A ABE =4 ACF

(viii) AB=AC or & ABC is an isosceles triangle.




8 c

Ans. (i) In & ABE and & ACF,

LA= LA [Common]

£ AEB = £ AFC = U [Given]

BE = CF [Given]

-- A ABE = 4 ACF [By AAS congruency]
(iii) Since & ABE = & ACF

— BE = CF [By C.P.C.T.]

= ABC is an isosceles triangle.

(ii1))  ABC and DBC are two isosceles triangles on the same base BC (See figure). Show that < ABD =
< ACD.

D

Ans. In isosceles triangle ABC,




AB = AC [Given]

£ ACB= < ABC ....... (1) [Angles opposite to equal sides]

Also in Isosceles triangle BCD.

BD=DC

- £ BCD=<CBD.......... (i1) [Angles opposite to equal sides]
Adding eq. (1) and (ii),

< ACB+ < BCD = < ABC + < CBD

— £ ACD = < ABD

Or <~ ABD = < ACD

(V) A ABC is an isosceles triangle in which AB = AC. Side BA is produced to D such that AD = AB.
Show that <~ BCD is a right angle (See figure).

B C

Ans. In isosceles triangle ABC,

AB = AC [Given]

< ACB= < ABC....... (1) [Angles opposite to equal sides]

Now AD = AB [By construction]

But AB = AC [Given]

- - AD=AB=AC




= AD=AC

Now in triangle ADC,
AD=AC

= ZADC=<ACD......... (ii) [Angles opposite to equal sides]

In triangle BCD,

= /ABC + /BCD + /CDA = 180" [ Angle sum property ]

= /ACB+ /BCD + ZCDA =180"  [Because < ACB = < ABC, sce (i) ]

= /ACB+ LACB + LACD + ZCDA = 180" [Because
/BCD—/ACB+/ACD

=2/ACB+ LACD + £LCDA = 18(°

=2/ACB+ ZACD + ZACD = 180" [Because < ADC = < ACD, see (ii) ]
=2/ACB+2/ACD = 18(°

=2(LACB + ZACD) = 180" [ Taking out 2 common ]|

=2/BCD = 180" [ Because, ZACD+/ACB—_/BCD

= Zpep-= 0

Hence <= BCD is a right angle.

(v)  ABCis a right angled triangle in which < A = 20" and AB = AC. Find < B and < C. Ans.

ABC is a right triangle in which,




B A

Za=90" AndAB=AC

In & ABC,

AB=AC

We know that, in < ABC,

~ A+ =B+ =C= [Angle sum property]
180° = 90" + £ 1,

Zp-

[< A= 90" (given)and < B = < C (from eq. (i)]
=,/ 90

= g 45

Also £c=43 [£pZ L

(viii) Show that the angles of an equilateral triangle are 60 each.

Ans. Let ABC be an equilateral triangle.




-- AB=BC=AC

= AB=BC

Now in & ABC

LA+ LB+ Lo 1807
= LA+ La+ LA= 180°

= 4/, 180°

= /. _60°

Since < A= < B = < C [From eq. (iii)]

= P ifipe e

Hence each angle of equilateral triangle is

60°.




Ex. 7.3

(ii1) A ABC and 2 DBC are two isosceles triangles on the same base BC and vertices A and D are on the
same side of BC (See figure). If AD is extended to intersect BC at P, show that:

B

Gv) SABD =24 AcCD
v) SaBp =4 Acp
(vi) AP bisects < Aaswellas < D.

(vii) AP is the perpendicular bisector of BC. Ans. (i)
A ABC is an isosceles triangle.

-- AB=AC

ADBC is an isosceles triangle.

-- BD=CD

Now in -i"lABD and iACD,
AB = AC [Given]

BD =CD [Given] AD

= AD [Common]




S AABD =4 AcCD [By SSS congruency]
— £ BAD= < CAD [By C.P.C.T].........(0)
(iv) Now in A ABP and iACP,
AB = AC [Given]

£ BAD = < CAD [From eq. (i)]

AP = AP [ Common |

S AaABP =& AcP [By SAS congruency]
Also, BP = CP [ By C.P.C.T.Jovveeonn... (i)

(iii) Since 2 ABP = & ACP [From part (ii)]
= £ BAP= < CAP [By C.P.C.T]

— AP bisects < A.

n ABDP and ACDP,
BD =CD [ Given ]

DP =DP [ Commmon | BP

= CP [ From eqn (ii) ]

Therefore, AB DP=AC' DP [ By SSS Conruency |

= ZBDP—/CDP [ByCP.CTJ]ucoo.... (iii)

and ZBPD—/CPD[ByCP.CT.] . ccom.. @iv)

Hence, AP bisects £ L) from (iii)

Since=> £ BPD—/C PD[ By eqn (iv) ]

2

Now <= BPD + <= CPD = 180° [Linear pair]




— £ pp + < BPD = 1807 [Using eq. (iii)]

— 7 £ BPD= 1807

= / ppp_ 90°

From eq. (iv) and (v), we have AP = BP and AP — BC

BC.

. So, collectively AP is perpendicular bisector of

(vi)  AD is an altitude of an isosceles triangle ABC in which AB = AC. Show that:

(1) AD bisects BC. (i1)
AD bisects < A.

Ans. In 2“ABD and & ACD,

AB = AC [Given]

£ ADB= < ADC = 90" [AD — BC]
A

-

n
B D G
AD = AD [Common]

S AABD =& ACD [RHS rule of congruency]

= BD =DC [By C.P.C.T ]
== AD bisects BC
Also < BAD = <= CAD [By C.P.C.T.]

= AD bisects < A. Hence proved.




(ix)  Two sides AB and BC and median AM of the triangle ABC are respectively equal to side PQ and

QR and median PN of A PQR (See figure). Show that:
P

A £

B ) c @ N R
Gv) 2ABM =4 poN

v) daBC =A4pQR

Ans. AM is the median of iABC.

- BM=MC = lﬂ BC .......... (1)

PN is the median of -iPQR.

-~ QN=NR = % QR .......... (i1)

Now BC = QR [Given] —% l BC = l QR
9 >

(iv) Nowin 2 ABM and

APQN, AB = PQ [Given]

AM = PN [Given]

BM = QN [From eq. (iii)]

- A ABM = & pON [By SSS congruency]
— £ B= £ Q[ByCP.CT].........(iv)

v) In 2ABC and 2 PQR,

AB =PQ [Given]




LB=<L Q [Prove above]

BC = QR [Given]

~- A ABC = A pQR [By SAS congruency]

(vi)  BE and CF are two equal altitudes of a triangle ABC. Using RHS congruence rule, prove that

the triangle ABC is isosceles.

Ans. In -iBEC and iCFB,

B- § c
£ BEC = < CFB [Each 29 ]

BC = BC [Common]

BE = CF [Given]

. ABEC = A CFB [RHS congruency]
— EC=FB [By C.P.C.T]....(J)

Now In 2 AEB and & AFC

£ AEB = < AFC [Each 9[j:]

£ A=< A [Common]

BE = CF [Given]

- A AEB = & AFC [AAS congruency]

= AE=AF [By CP.C.T.] ............(i0)




Adding eq. (i) and (ii), we get,

EC+AE=FB+AF
— AB=AC
= ABC is an isosceles triangle.

Hence proved.

(vi)  ABC is an isosceles triangles with AB = AC. Draw AP — BC and show that £ B= < C. Ans.

Given: ABC is an isosceles triangle in which AB = AC
A

B p. o 6
To prove: LB AL

Construction: Draw AP — BC
Proof: In -iABP and -iACP

< APB = < APC = 90° [ By construction]
AB = AC [Given]

AP = AP [Common]

- Aagp =4 AcP [ RHS congruency]
= £B= < C[ByCP.CT]

Hence proved.




Ex. 7.4

1. Show that in a right angles triangle, the hypotenuse is the longest side.

Ans. Given: Let ABC be a right angled triangle, right angled at B.
To prove: Hypotenuse AC is the longest side.
Proof: In right angled triangle ABC,

C

B A

L oa+ £+ L= 180°

= £ e 904 £ oo 180° 2+ £ 3L 90°]
= £ ay £ oo 1807 —90°

= 4+ C 90

And £ =90
= £ B> L Cand £B> £ A

Since the greater angle has a longer side opposite to it.
—' AC> AB and AC > BC

Therefore < B being the greatest angle has the longest opposite side AC, i.e. hypotenuse.

Hence, proved.

2. In figure, sides AB and AC of A ABC are extended to points P and Q respectively. Also




£ PBC < < QCB. Show that AC > AB.
A

Ans. Given: In 2 ABC, < PBC < < QCB

To prove: AC> AB

Proof: In the given figure,

< 4> < 2 [Given]

Now <1+ < 2=180% [[inear pair]
= /1 =180" — £2

And, £ 3+ £ 4= 180°

= /3 180" — 24

180°

Because, £ 4is greater than L 2, therefore when we will subtract it from we will get

a value which would be lesser than the quantity obtained on deducting < 2 from 1807 .

---£1> 2.3

— AC > AB [Side opposite to greater angle is longer]

Hence, proved.

3. In figure, £ B< £ Aand < C< < D. Show that AD < BC.




Ans. In -iAOB,

£ A> < B [Given]

—OB>O0A .......... (1) [Side opposite to greater angle is longer]
Similarly, In 2 COD,

£ D> < C [Given]

=~ 0C>0D.......... (i1) [Side opposite to greater angle is longer]
Adding eq. (i) and (ii),

OB+OC>0OA+0OD

=>BC>AD

— AD<BC

Hence, proved.

(iv)  AB and CD are respectively the smallest and longest sides of a quadrilateral ABCD (See figure).

Show that <= A> < Cand < B> < D.
D

B C
Ans. Given: ABCD is a quadrilateral with AB as smallest and CD as longest side.

To prove: (i) L A> iC(ii) LB> <D
Construction: Join AC and BD.

Proof: (i) In iABC, AB is the smallest side.




[Angle opposite to smaller side is smaller]

In  ADC, DC is the longest side.

[Angle opposite to smaller side is smaller]
Adding eq. (i) and (i1),

L4+ L3< £ 1+ £

= L o< LA

— L A> £

(viii) In iABD, AB is the smallest side.

[Angle opposite to smaller side is smaller] In

iBDC, DC is the longest side.

[Angle opposite to smaller side is smaller]
Adding eq. (iii) and (iv),

L5+ < L7+ £ 8




=> £B> iD

5. In figure, PR > PQ and PS bisects L QPR. Prove that L psR > £ PSQ.

Ans. In 2 PQR, PR > PQ [Given]

- Lgs L3 .....(1) [Angle opposite to longer side is greater]
Again £ 1= 2....(Gi)[ °.° PSis the bisector of P].
Now, . 6isexterior angle of  APQS,

= =244+, (iii)
Again, . 5 is exterior angle of  APSR

- L 5=f 23 (iv)
Adding (i) and (ii), we get :-

= LS4+ L 1> L 245 3

= S 6> .5 [ From, (iii) and (iv) ]

ie. £ PSR> . PSQ




Hence, Proved.

(v) Show that all the line segments drawn from a given point not on it, the perpendicular line segment is

the shortest.

!

7
Ans. Given: * is a line and P is point not lying on *- PM — ! Nis

any point on other tharn M.

0
i
M - N
To prove: PM <PN

Proof: In PMN < M is the right angle.

.- N is an acute angle. (Angle sum property of 'i)
A M> EN

-- PN > PM [Side opposite greater angle]

— PM<PN

Hence of all line segments drawn from a given point not on it, the perpendicular is the shortest.




Ex. 7.5

(v) ABC is a triangle. Locate a point in the interior of A ABC which is equidistant from all the vertices
of AABC.

Ans. The point which is equidistant from all the vertices of a triangle is known as the circum-centre of the
triangle. This point acts as the centre of a circle which can be drawn by passing through the vertices of the
given triangle. And to find out the circum-centre we usually, draw the perpendicular bisectors of any two
sides, their point of intersection is the required point which is equidistant from the vertices ( being the

radius). So we will proceed with drawing a circum-centre.

Let ABC be a triangle.

Draw perpendicular bisectors PQ and RS of sides AB and BC respectively of triangle ABC. Let PQ bisects
AB at M and RS bisects BC at point N.

Let PQ and RS intersect at point O.

Join OA, OB and OC.

Now in 24 AOM and & BOM,

AM = MB [By construction]

< AMO = < BMO = o0 [By construction]
OM = OM [Common]

- AA0M = ABOM [By SAS congruency]




= OA=0B [By C.P.C.T.] .....(Q)
Similarly, 4BON = A CON

= OB =0C [By C.P.C.T.] .....(ii)
From eq. (i) and (ii),

OA=0B=0C

Hence O, the point of intersection of perpendicular bisectors of any two sides of A ABC equidistant
from its vertices.
(ix)  In atriangle locate a point in its interior which is equidistant from all the sides of the triangle.

Ans. The point which is equidistant from all the sides of a triangle is known as its in-centre and is the point

of intersection of the angle bisectors. Hence we will proceed with finding the in-centre of the given triangle.

Let ABC be a triangle.
A

B K G

Draw bisectors of <= B and < C.

Let these angle bisectors intersect each other at point I.

Draw IK — BC

Also draw IJ — AB and IL — AC.

Join Al
In 2BIK and & BIJ,

£ IKB= < 1B = 90° [By construction]

< IBK = < IBJ




[ =" Blis the bisector of LB (By construction)] Bl =

BI [Common)]

-- ABIK = A BIJ [ASA criteria of congruency]
~- IK=1 [By C.P.CT].........(})

Similarly, AcIK = A CIL

-~ IK=1IL [By C.P.C.T.]..........(i})

From eq (i) and (ii),

IK=1J=IL

Hence, I is the point of intersection of angle bisectors of any two angles of A ABC equidistant from its sides.

(vi)  In a huge park, people are concentrated at three points (See figure).

A: where there are different slides and swings for children.

B: near which a man-made lake is situated.

C: which is near to a large parking and exit.

Where should an ice cream parlour be set up so that maximum number of persons can approach it?

Ans. The parlour should be equidistant from A, B and C. So we should find out the circum-centre

of the triangle obtained by joining A, B and C respectively.

For this let us draw perpendicular bisector say ! of line joining points B and C also draw perpendicular
bisector say ' of line joining points A and C.




Let ! and " intersect each other at point O. O is the required point.

Proof that O is the required point:
Join OA, OB and OC.

Proof: In A BOP and A COP,

OP = OP [Common]

Z£op=<opc=0

BP = PC [P is the mid-point of BC]

- Agop =4 cop [By SAS congruency]
= OB =0C [By C.P.C.T] .....(Q)

Similarly, 2 A0Q = & coQ
— 0A =0C [By C.P.C.T.] .....(ii)

From eq. (i) and (ii),
OA=0B=0C

Therefore, O is the required point as it is equidistant from the given points. Thus, ice cream parlour should
be set up at point O, the point of intersection of perpendicular bisectors of any two sides out of three formed

by joining these points.

(iv)  Complete the hexagonal rangoli and the star rangolies (See figure) but filling them with as
many equilateral triangles of side 1 cm as you can. Count the number of triangles in each case.

Which has more triangles?




Ans. In hexagonal rangoli, Number of equilateral triangles each of side 5 cm are 6.

Area of equilateral triangle = _3 [ side ] = ¥N- [ 5']: = "‘E s 78 sq. cm

_5}{£}{25= ]f.[:]};_J Sq. CM .......... (1)
4 4
Now area of equilateral triangle of side 1 cm == E [ side -]2 - E [ 1-] 2

Number of equilateral triangles each of side 1 cm in hexagonal rangoli

3 cm

= E sq. cm .....(i1)
4




4
=1 D:x:£+ £ 150 3:=*~i—=150.....(iﬁ)

1 3 13

Now in Star rangoli,

Ly

Number of equilateral triangles each of side 5 cm = 12

5cm

Scm
5 cm

Therefore, total area of star rangoli = 12 ** Area of an equilateral triangle of side 5 cm

V3
4

£
T-
: |

)

Lk

= .Flw

4
4
- 3002 x—
PR

=300 .......... ™)

From eq. (ii1) and (v), we observe that star rangoli has more equilateral triangles each of side 1 cm
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Probability
(Ex. 15.1)

(1) In a cricket match, a batswoman hits a boundary 6 times out of 30 balls she plays. Find the probability

that she did not hit a boundary.

Ans. Probability — Favourable outcomes

Total outcomes

Number of times on boundary is not hit =30 - 6 =24

- : : 24 4
- - P (did not hit a boundary) = —=—
30 5

(i) 1500 families with 2 children were selected randomly and the following data were recorded:

No. of girls in a family | No. of families
Z 475
1 814
0 211

Compute the probability of a family, chosen at random, having:
(1) 2 girls (i) 1 girl (iii) No girl
Also check whether the sum of these probabilities is 1.

Ans. (i) Total number of families = 1500

No. of families having 2 girls = 475
475 19

- P (Family having 2 girls) = =—
1300 60

(i) No of families having 1 girl =814 - -
8§14 407

P (Family having 1 girl) = =
1300 730




(i) No. of families having no girl =211 - -
211
1500

Checking: Sum of all probabilities =

P (Family having no girl) =

19 407 211
—+ +
60 750 1500

A75+814+111 1300 _
1500 1500

Yes, the sum of probabilities is 1.

, In aparticular section of Class IX, 40 students were asked about the months of their birth and the

following graph was prepared for the data so obtained:

A S

6 1 --1.'I
i . .

4 1 i M1 MO

5 4

2 . | '

ﬂ " % ,E: T E‘ d ~ . & = - " T

.@:‘E:E‘E;EEE%E%,S
Moniths of Birth 3

Find the probability that a student of the class was born in August.

Number of Students —3»

>

Ans. From the bar graph, we observe,
Total no. of students of Class IX =40
No. of students of Class IX born in August = 6

i _ 6 3
- - P (A student born in August) = g =af) ]
40 20

L

(iv)  Three coins are tossed simultaneously 200 times with the following frequencies of different

outcomes:




Outcomes | Frequency
3 heads 23
2 heads 72
1 head 77
No head 28

If the three coins are simultaneously tossed again, compute the probability of 2 heads coming up.

Ans. No. of 2 heads = 72
Total number of outcomes =23 + 72 + 77 + 28 =200

2 98

-~ P (2 heads) = 500 35

(v) An organization selected 2400 families at random and surveyed them to determine a relationship

between income level and the number of vehicles in a family. The information gathered is listed in the table

below:
Monthly income (in Rs.) Veldcles per family
0 1 2 Above 2
Less than 7000 10 (160 |25 |0
7000 -10000 0 305 |27 |2
10000 - 13000 1 535 |29 |1
13000 - 16000 . 469 | 59 | 25
16000 or more 1 579 |82 | 88

Suppose a family is chosen. Find the probability that the family chosen is:
(1) earning Rs. 10000 — 13000 per month and owning exactly 2 vehicles.
(i1) earning Rs. 16000 or more per month and owning exactly 1 vehicle.
(111) earning less than Rs. 7000 per month and does not own any vehicle.

(iv) earning Rs. 13000 — 16000 per month and owning more than 2 vehicles.




(v) not more than 1 vehicle.

=
Ans. (i) P (earning Rs. 10000 — 13000 per month and owning exactly 2 vehicles) = 29
2400
: : . 379
(ii) P (earning Rs. 16000 or more per month and owning exactly 1 vehicles) =
2400
. . 10 1
(iii) P (earning Rs. 7000 per month and does not own any vehicles) = =
2400 240
25
(iv) P (earning Rs. 13000 — 16000 per month and owning more than 2 vehicles) = i
2400

s
96

(v) Number of families owning not more than 1 vehicle=10+160+0+305+1+532+2+469+1 579 =

2062

2062 1031
2400 1200

Therefore, P (owning not more than 1 vehicle) =

(vi) A teacher analyses the performance of two sections of students in a mathematics test of 100 marks

given in the following table:

Marks No. of students
0-20 7

20-30 10

30-40 10

40 - 50 20

50 - 60 20

60 -70 15

70 and above | 8

Total 90

(iv)  Find the probability that a student obtained less than 20% in the mathematics test.

(v) Find the probability that a student obtained 60 or above.




Ans. (i) No. of students obtaining marks less than 20 out of 100, i.e. 20% = 7 Total

students in the class = 90

-- P (A student obtained less than 20%) = 3

90

(v) No. of students obtaining marks 60 or above = 15 + 8 =23 iy
23

90

(A student obtained marks 60 or above) =

5. To know the opinion of the students about the subject statistics, a survey of 200 students was

conducted. The data is recorded in the following table:

Opinion | No. of students
likes 135
dislikes | 65

Find the probability that a student chosen at random:
(1) likes statistics (i1) dislikes it.

Ans. Total no. of students on which the survey about the subject of statistics was conducted = 200

7. No. of students who like statistics = 135 - - P

L

135 27

200 40

(a student likes statistics) =

8. No. of students who do not like statistics = 65 - - P

65 13

200 40

(a student does not like statistics) =

8. Refer Q.2, Exercise 14.2. What is the empirical probability than an engineer lives:




(1) less than 7 km from her place of work?

(i1) more than or equal to 7 km from her place of work?
(ii1) within 1 km from her place of work?
3

Ans. Total number of engineers = 40

(i) No. of engineers living less than 7 km from her place of work =9 -- P

9

(Engineer living less than 7 km from her place of work) = —

40

(i) No. of engineers living more than or equal to 7 km from her place of work =40 -9 =31 -- P

(Engineer living more than or equal to 7 km from her place of work) = #1 40
(iii) No. of engineers living within l km from her place of work =0
3
- .. L 1 0
- - P (Engineer living within — km from her place of work) = — =0
2 40

9. Activity: Note the frequency of two wheelers, three wheelers and four wheelers going past during a time
interval, in front of your school gate. Find the probability that any one vehicle out of the total vehicles you

have observed is a two wheeler.

Ans. Let you noted the frequency of types of wheelers after school time (i.e. 3 pm to 3.30 pm) for half an

hour.

Let the following table shows the frequency of wheelers.

Tvpe of wheelers | Frequency of wheelers
Two wheelers 125

Three wheelers 45
Four wheelers 30




—k
[ -
L

b
f
=
o | L

Probability that a two wheelers passes after this interval = =

10. Activity: Ask all the students in your class room to write a 3-digit number. Choose any student from the
room at random. What is the probability that the number written by him is divisible by 3, if the sum of its

digits is divisible by 3.
Ans. Let number of students in your class is 24.
Let 3-digit number written by each of them is as follows:

837,172,643,371, 124, 512,432, 948, 311, 252, 999, 557, 784, 928, 867, 798, 665, 245, 107, 463,
267,523,944, 314

Numbers divisible by 3 are = 837, 432, 948, 252, 999, 867, 798 and 267 Number

of 3-digit numbers divisible by 3 =8

-~ P (3-digit numbers divisible by 3) =

i
s

11. Eleven bags of wheat flour, each marked 5 kg, actually contained the following weights of four (in

kg): 4.97, 5.05, 5.08, 5.03, 5.00, 5.06, 5.08, 4.98, 5.04, 5.07, 5.00
Find the probability that any of these bags chosen at random contains more than 5 kg of flour.

Ans. Number of bags containing more than 5 kg of wheat flour =7

Total number of wheat flour bags = 11

- P (a bag containing more than 5 kg of wheat flour) = g

11

12. In Q.5, Exercise 14.2, you were asked to prepare a frequency distribution table, regarding the
concentration of Sulphur dioxide in the air in parts per million of a certain city for 30 days. Using this

table, find the probability of the concentration of




Sulphur dioxide in the interval 0.12 — 0.16 on any of these days.
Ans. From the frequency distribution table we observe that:

No. of days during which the concentration of Sulphur dioxide lies in interval 0.12 — 0.16 = 2 Total no. of

days during which concentration of Sulphur dioxide recorded = 30

- - P (day when concentration of Sulphur dioxide (in ppm) lies in 0.12 — 0.16) = =

13. In Q.1, Exercise 14.1 you were asked to prepare a frequency distribution table regarding the blood
groups of 30 students of a class. Use this table to determine the probability that a student of this class

selected at random has blood group AB.

Ans. From the frequency distribution table we observe that:
Number of students having blood group AB =3

Total number of students whose blood group were recorded = 30

- P (a student having blood group AB) = =—




