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CHAPTER T 1
NUMBER SYSTEMS

MIND M APPING

Chapter1
NUMBER SYSTEMS

GATIONAL NUMBERSJ IRRATIONAL CDECIMAL EXPANSIONS)
NUMBERS
A L_j
E N
« Numbers that can be expressed in the REAL NUMBER TERMENATING
form p/q.0 | [ LINE DECIMAL

« Example: 2/3,-5/4, -3.7, -2

A

( A rational number whose
[ Every real number is ] decimal expansion is recuring

represented by a unique Isa ‘{: = 01656
point on number line Ex: L =025, £-06

on the number line —1n* rupt nn line decimal Example '|.i =-0,1818...

Every point on naume Ta- unique A rational number whose decimal expansion
expansion prepesnts a uniquer bne is recurring is a non terninating recurring
£ -0,83...

GIST/SUMMARY OF THE LESSON

The chapter introduces different types of numbers and extends the concept of the number system to inc

irrational numbers and the real number line. Students learn how to represent numbers on the number lir

understand operations such as rationabraand laws of exponents for real numbers.

DEFINITIONS AND FORMULAE :

ANatural Numbers (N): Counting numbers starting from 1. N = {1, 2, 3, 4, ...}

AWhole Numbers (W): Natural numbers including 0. W ={0, 1, 2, 3, ...}

Alntegers (Z): All positive and negative whole numbers including 0. Z =§,-2,-1, 0, 1, 2, 3, ...}

ARational Numbers (Q): Numbers that can be expressed in the form p/q, wher@p, @ nd q | -3M@,
5

Alrrational Numbers: Numbers that cannot be expressed as p/g. Decimal expansieteisimating and non
repeating. E. g., az, a3,

AReal Numbers (R): All rational and irratlonal numbers together form the real numbers. Rrra@onal
Numbers

ATerminating Decimal: A decimal that ends after a certain number of digits. E.g., 0.25 = 1/4

ANon-Terminating Recurring Decimal: Decimal expansion that goes on forever but has a repeating patte
0.666... = 2/3

ANonTermlnatlng NorRecurring Decimal: Infinite decimals with no repeating pattern; they are irrational.

= 3.141592.
KEeY CONCEPTS AND FORMULAE
1 Representation of Real Numbers on the Number Line
Rational numbers can be easily plotted using the number line. Irrational numb

|l i ke a2, a3 can be represented usi:

To | ocate &az2: Draw a right triangl ¢

For every positive real number x, i

line by using the following steps:

(1) Obtain the positive real number x (say) 7

(ii) Draw a line and mark a point A on it. .°
(iif) Mark a point B on the line such that AB = x units. Vi |
(iv) From point B mark a distance of 1 unit and mark the new point as C. A T
(v) Find the midpoint of AC and mark the point as O. 'mx o

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 1



(vi) Draw a circle with centre O and radius OC.

(vii) Draw a line perpendicular to AC passing through B and intersecting the s

circle at D. Length BD is equal to
2 OPERATIONS WITH REAL NUMBERS

All operations (+, 1, 1, 8) are defined on rea
multiplication. If R is rational and S is irrational, therBR R+ S, RI S and R/ S ar e

3 LAws OF EXPONENTS FOR REAL NUMBERS

LAw Formula
PrRobuCT OF POWERS O 0 W
QUOTIENT OF POWERS O O W
PoweRr OF A POWER W W
PowER OF A PRODUCT Y R IR
POWER OF A QUOTIENT AR w0 T
ZERO EXPONENT W p W p
NEGATIVE EXPONENT ) %
MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS)
1 What is the simplest form of the decimal SOLUTION ;% Let x =0.272727...
0.272727...? 100x = 27.272727 ...
X — Z— a— o — Subtracting, 99x = 27
Xx=— — Answer: A)—
2 Which of the following is an irrational number? SorLution:g 82 + a3 is an irrat
x a4za9a a2 + @a(4/ 9) of two irrational numbers is irrational
3 The decimal representation of 1/17 is: SOLUTION : z 1/17 = 0.0588235294117647... (Ron
% Terminating Z Nornrterminating and terminating and recurring)
recurring
a_Non-terminating and nomecurringq None of the
above
4 What is the value OH? SOLUTION : X le_ ';_ le_ ';_ 1 - 4 + &
x 4 + &2 8-al5 a (a5 + &a3)
q (&a%3)/ 2
5 Which of the following is a rational number? SoLuTion:z a4 + a9 = 2 + 3 =
x 42 + ZA84 + @&82 I @3
az/l as
6 . v oo - v
The simplest form of the expressiga— is: SOLUTION : X o= o=
X 3 + 2#A3-242 ad2 + daz2 o clc
1
7 The value of (a3 + &a2)Sowrton:x (43 + d2)] = 3 + 2
x5 + 2A6-2a6 a3 + 2d@&8B- = 5 + 2346
2486
8 What is the simplest form of the expression (2 + SoLution:x ( 2 + -@B)/ (2 (2 + &3
a3)-/a@E ? + 4&883) 47 + 443
x 7 + 47 3-4a3 a2 + aadz2-
a3

9 Two irrational numbers are added to get a rationiSoLuTION : C. The numbers are additive inverses.
number. Which of the following must be true?
x This is impossible.

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 2



Z The two numbers must be equal.
a_The numbers are additive inverses.
a One number is a perfect square
10 What is the p/q form of 0.0909089...? SOLUTION : Z —
X — 4z — a&a— a-—
ASSERTION - REASON BASED QUESTIONS
In the following questions, a statement of Assertion (A) is followed by a statement of Reason(R).
Pick the correct option:
x Both Assertion (A) and Reason(R) are true and Reason(R) is the correct explanation of Assertion (A)
zZ Both Assertion (A) and Reason(R) are true but Reason(R) is NOT the correct explanation of Assertio
a_ Assertion (A) is true but Reason(R) is false.
q Assertion (A) is false but Reason(R) is true.

1 Assertion: Every rational number has a terminatiiSoLuTION :q Not every rational number has a terminati
decimal representation. decimal representation (e.g., 1/3 = 0.333...). The Reas
Reason: Rational numbers can be expressed in ftrue but does not explain the Assertion correctly.
form p/ g, where p and

2 Assertion: &2 1is an i rSoLuTioN:x Both Assertion and Reason are true. The
Reason: The deci mal -reReason correctly explain:
terminating and nonecurring.

3 Assertion: Every integer is a rational number.  SoLuTioN :x Both Assertion and Reason are true, and
Reason: Integers can be expressed in the form fReason is the correct explanation of Assertion.
where p is the integer and q = 1.

4 Assertion: The sum of two irrational numbers is  SoLuTioN :q The Assertion is false because the sum of

always irrational. irrational numbers -@an b
Reason: The -a21m sof0,a 2w The Reason is true and serves as a counter example.
rational.

5 Assertion: The decimal representation of 1/4is  SoLuTion :x Both Assertion and Reason are true. The
terminating Reason correctly explains why the decimal represental

Reason: 1/4 = 0.25, which has a finite number ofof 1/4 is terminating.
digits after the decimal point.

6 Assertion: Every rational number can be expressSoLuTION : x Both assertion and reason are true, and f

as a terminating or repeating decimal. reason is the correct explanation.
Reason: Rational numbers have a finite or repea

decimal expansion due to their fractional form.

7 Assertion: The deci-malSoLution:x Both assertion and reason are true, and t
terminating and nonepeating. reason is the correct explanation.
Reason: a2 is an irrat

numbers have neterminating and nonepeating
decimal expansions.
may not be irrational.
ReasonThe sum of two nofterminating and non
Repeating decimal expansions is always-non
Terminating and nonepeating.
9 Assertion: Every integer is a rational number.  SoLuTioN : x Both assertion and reason are true, and t
Reason: Integers can be expressed in the form freason is the correct explanation.
where q = 1.
10 Assertion: The number 0.101001000100001... is SoLUTION : X Both assertion and reason are true, and t
irrational number. reason is the correct explanation.

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 3



Reason: The decimal expansion is {terminating
and norrepeating.
VERY SHORT ANSWER TYPE QUESTIONS (2 M ARKS)

If C T , find the value of x.

SOLUTION : C C i C C I X+1=2x-2;x=3

Ifa=¢ and b =¢ , find the value of a3b3.

SOLUTION :@h3 =€ )3 x (()3=2%x22=23=8

Rationalise the defd)ominator: (az + 1)
SoLuTIoN: (a2 + -m) /1 (&2 + 1) [ (&aR) +=13 =+
Simplify: (&%) a-883) // (@®5 + a3) .

SoLuTioNn:( 45 + &a383) /1 (@®5 + a3) [/ (&38B)+= &#3 W #A1G6B5 +
(4-%3) / (a5-48)a333()lasH-AFH15)34-355

Subtracting bot hexlppFlessidihlsy 4 + als

Convert 0.456456... to p/q form

SOLUTION : Let x = 0.456456... ; Multiplying both sides by 1000, we get: 1000x = 456.456456...
Subtracting the original equation from this, we g889x = 456 ; x = 456/999 ; x = 152/333

So, 0.456456... = 152/333

Write 4 irrational numbers between 5/8 and Y.

SoLuTIoN : To find four irrational numbers between 5/8 and 1/2, we can start by converting these fractior
decimals. 5/8 = 0.625 ; 1/2 = 0.5 ; Now, we need to find four irrational numbers between 0.5 and 0.625.
four examples: 0.54321éé., 0. 5 6-repeatig noitefminatidgld@cidna

What is thevalueof v § ¢quv § ?

SOLUTION:C U ® cud =cuvd B=¢uvd=cuvp=qcuve 1 =4

Find the valueab)f a@®d6 + §%)6 /+ (a®Ho .

SoLuTionN: (a6 +-a%9) 1/ ((a%6 + as5) [/ (&a6®)+ =a8)1l =+ (639
(4-65) / (4a6-45)4a835()a6{-AE3 0r)55~F11(264 30

Subtracting both -€lx-RgA893i engdda3D1 + 2430

Simplify —

az2
1

/I (A
(2a 2z +

SOLUTION : — - - —

10 Find two irrational numbers betweelt ¢ ¢ o8

SOLUTION: I p& p® & Mo 1.732

two irrational numbers between them HE® & 0 p ¢ p p CIBPIPB
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

If x = 3_ S:and y :;':—;': find the value of x2 + y2.
oW _ 0oV VW ~ _ ~
SOLUTION.X—M_ =X =S 5 + %XW M_=y5-za6 ;X)) + yl-2&6)(p +

=2(25+24) =98

If @ ¢ WosFindthevalueofy Tt p

SoLuTioN: Step 1: Calculate x| ; x] = (2 + as3)
Step 2: Cal cul at e 4 xStep3:€CaculatexMxR1 + &3) = 8
X2-4x + 1 =-(@87 ++ 44883 ) B-4a3% # I =4 acs

So, the value of ¥24x + 1 is 0.

3. I f x = -YX),drfl the vallie)of x? + 1(x& 2

SOLUTION:  x = (&a2)+ 11) a2 (+a2a) [/ (&2)+=18 = Qa2+ 1
1/ x =1)( &2 (&a2-1% IVNER21L-222)-1y=3{R&2

x| + 1/ x] =-2@2)4 2a2)(]9 + B3 = 34

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 4



4 Find 5 rational numbers bet ween
SoLuTION : Step 1: Convert both fractions to equivalent fractions with a
common denominator, The least common multiple (LCM) of 4 and 5 is
b = 15720 ; = 16/20 ; 13 = 15/
= 16/20 x 6/6 = 96/120 , 91/120, 92/120, 93/120, 94/120, 95/120
You can simplify them if needed: 91/120, 23/30, 93/120, 47/60, 19/24

5 Representio on the real number line. V3 e AE=ACH CF
SOLUTION : =F41
= -3
1/, AE =v3
AF =3

1 DFo 3 4

o

6 Representiu@® on real number line.
SOLUTION :

7 Ifpepxo X p p&indthe value of a,b and c.

SOLUTION : primefactorisation oo @ p xo X  p pon comparing, a=1, b=2, c=1
8 If®d ¢ Mokt @ ¢ MohQQEdQ &8

SOLUTION: ¢ WMo ¢ Vo T 01T 0 pT
9 Visualise 3.765 on the number line using successive magnification.

SOLUTION : 3.765 can be visualisexs in the following steps

First, we draw a number line and mark points on it after that we will divide the number line between poir
4. And then we will divide the points between 3.7 and 3.8 as the number is between both of them.

10 Express the repeating decimal 2.234234... in p/g form.
SOLUTION : Let x = 2.234234... (1) ; Multiply both sides by 1000 (since the repeating block has 3 digits):
1000x = 2234.234234... (2) ; Subtract (1) from (2): ; 999x = 2232 ; x = 2232 / 999
X =744 /333 ;x=248/111; So, the p/q form of 2.234234... is 248/111

L ONG ANSWER TYPE QUESTIONS (5 M ARKS QUESTIONS)

! Simplify: — — —

SOLUTION: @ W () () W W p
2 Find the value of a and b in the foIIowing:';—: —E: O —Wu®

SOLUTION : " I‘/'_) =® —WuaA a=0andb=1.

3 Prove that:—-= p
i

I B I I
SOLUTION : Prove using rationalisation.

4 Express® 1 T8 in the form-where p and q are integers apd 18

SOLUTION : —

S Find the value of

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 5



SOLUTION : — — — ¢pT

CASE BASED QUESTIONS (04 M ARKS QUESTIONS)

Exponents in Science
In a science exhibition, the value of the speed of light is givenas m/s and
the size of a virus is approximately m. Students are taught to use

exponents to simplify and compare such numbers.

v Express the product of speed of light and time takenap 1 ¢ p T
Simplify using laws of exponents.

p Find ¢ p 1 using the laws of exponents.

y Evaluate— and write your answer in exponent form.

o Whatis the value ofddo whena=3, m=2,andn=3?
SOLUTION :
v 0 pm ¢ pPpT ¢ pmip ¢ pT C pm
T P ;y — q - -0 @ o 0 XQW
Case Study 2: Rocket Launch Timing o
A team of scientists are working on calculating the exact timing of a rocket la
The rocketds countdown timer works H A
seconds before launch. L
Questions: Gl aoe
v Expresso p min standard numerical form.
g If the countdown continues and reduces by a factpr mf what is the new tim¢
remaining?
y Use the laws of exponents to simplifg, p 1 T pTm I\
o What rule of exponents is applied in the expression @ . Apply for .

a=2, m=3, n=2
SOLUTIONS : ;
v O PTT OTNMTNTM . 4

g hew time= O TUJT

y ¢ pm T pm Y pTm
e O W q ¢ ot
3 Case Study 3: Number Game
Two friends were given a project to tag the numbers given to them as R, IR whstlodr®rm for rational

$260 [ROIOI0D AINIeY

2N IR

number, irrational number respectivelyh e number s are: 1.707007000¢.
o It =

Questions:

v ldentify rational and irrational numbers from the given numbers.

g Find two rational numbers between a2 and &as3.
y Find two irrational numbers between &2 and &a:
o Rationalise el

SOLUTIONS :

v Rati onal number s: , a49 = 7 (sHlb=xld2 449 i s a

l rrational numb e rterminaingandmH 6 e adenghond2, as,
-5. 02 00 2 0 Otérmikating and monepeating)

g 42 a 1.414 ; a3 4 1.732
Two rational numbers between d42 and as3: 1.5 an
y Two irrational numbers between &2 and a3: &2.

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 6
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11 f a = 2 a3 -a5as5famd bhe 2atu@&3of (a] + b))
SoLutionN: a}] = (2 + a3 + as5))] = 4 + 4a3 + 4a&a5 + 3
b] = ¢&5)+ az3-#4as5 -M&AB5 + 5 -4aB231+5 .4383

aJ] + b] = (12 + 4a3-4+4aH2ab5p 2a258)++88§32 + 4a3
a + b = (2 + -&ad)+ =a") ++ 2@83.+ a3

Calcul ate (aJ] + b)) [ (a + b) ; (a] + b)) [ (a
Let's simplify by dividing numerator and denonmn
Mul ti ply by the c®8) ughated 2)()t 2838 BAAYI@B)
=(12-4a3) [/-483= The findB3answer is: 12
2 Prove that-a((71 1+ +2 &81a03)0 )= &2

Sorution: l1&a( + 2a30) = a(é6e + 5 + 2a30) = ae + abs.
a(vr + 2a10) = a(s5 + 2 + 2a10) = as5 + az.

(a6 +( &%)+ axj. = ae
31 f x = (a3 )+ /2 yag«ayafigdethe yalue of x2ax + 1.

SOLUTION: X = (a(a) rak@&{2d ()a = ¥/ a( a)

Given the form of x, let's directly evaluate-x@ x + 1 =-4)j/28-at ( & (-&))/2)(+4.)
X2-ax + 1 = -@aja-4/42(aa8)( aHd)p/2¢ h |

This simplifies to x2 ax + 1 = 0 after combining like terms and simplifying

The final answer is: 0
4 1 f x = (a&x29 axn)yd-amp)Fa&3 aas3 + az2), find the val.
SOLUTION: X = (é&é&)é2)5/+(-ﬁ3ﬁ,/y(a-fQ(a&SaZ) = 5

x] = (5 + 2a6)])-246349-26€6a304a6, y|] = (5

X toy = (x])]l +-2049)| == (2A0O04%] 20 4a63qae6r) |()49=
The final answer is: 9602
5 1 f x = (a-bg )+ /b Ya&«byafirdkethb yalue of x22ax + b2.

SouTioN:  x = (atk) r b)(A&dd ()a =b){bd)/b. a( a)

Gi ven x =b?)/ b, letis digdtlaepaluate x2ax + b2.
The final answer is: 0
EXERCISE
MULTIPLE CHOICE QUESTIONS
1 Expressl.1666....in p/q form:

A) 116/99 B) 129/11 C) 105/90 D) 58/50
2 Simplify: ¢ ©

Il ¢ o B)¢ o C)¢ o D¢ o
3 Ifw - thenwhatis the value of x?

A) 3 B) -3 C) Mm D) None of these
4 Which of the following numbers is an irrational number?

A) ao B) 416C) &a25D) a?z

5 What is the decimal expansion of the rational number 5/77?
A) 0.7142B5%e€0.71428p¢€0. 7142DB)0Da14288...

ASSERTION AND REASONING QUESTIONS
DIReCTION : In the following questions, a statement of assertion (A) is followed by a statement of reason
Mark the correct choice as:
A). Both assertion(A) and reason(R) are true and reason (R) is the correct explanation of assertion (A).
B). Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of assertion
C) .Assertion (A) is true but reason (R) is false.
D). Assertion (A) is false but reason (R) is true.

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 7



1 Assertion: Rational number lying between two rational numbers x and y is (x+y)/2.
Reason: There is one rational number lying between any two rational numbers.

2 Assertion: The ratiokdabizing factor of 3+2as
Reason: If the product of two irrational numbers is rational then each one is called the rationalising
factor of the other.

3 Assertion: Sum of two irrational numbers 2+4a3
Reason: Sum of two irrational numbers is always an irrational number.

4 Assertion: 0.329 is a terminating decimal.

Reason: A decimal in which a digit or a set of digits is repeated periodically, is called a
repeating, or a recurring, decimal.

Assertionp o poc po
Reason If a > 0 be a real number and p and q be rational numbers.(Thew  ©

VERY SHORT ANSWER TYPE SHORT ANSWER TYPE QUESTIONS

QUESTIONS
1 Find 4 rationals between 1 fod o cUCRQQE®@O Oad'd -8

-0E Q
2 Expreso®px Qe Q¢i &« 2 Express 12.2313131¢é in pl/lqgq for
3 — 3 Find the value of x, ib o CCu

Simplify —
4Rationalisem_'7'—m_ 4 Express 0.003003003¢e as a rati
5 simplify ”_M_”_s 5 fd ¢ ModE@Q ¢ MoiQQ&Q »8

L ONG ANSWER TYPE QUESTIONS
Locate/iu@on the real number line.

Find the values of a and b in thefollowirl:;g,—m_' 3: W JMX_X
If & v cWohthen finde -

Simplify: Iy p WG p @ p Wio ¢ g G U
Show that 0.142857142857..-=

a b~ W N PP

CASE BASED TYPE QUESTIONS

1 Mr. Roy, a Mathematics teacher explained some key points of unit 1 of class IX t$
students. Some are given heraere are infinite rational numbers between any two =%
rational numbersRationalisation of a denominator means to change the irrational SR o f
denominator teational form.A number is irrational if its decimal form is non |
terminating norrecurring.On the basis of these key points, he asked the following3
guestions to class. Can you help the class to solve these questions.

i) What is the reciprocalof4da 15 wi t h rati onal (d)enomi
ii)ls 2.201200120001¢é¢é a rati oflpl nu
iii1i) A vehicle started from point A
reach point B. Distance between points A and B is given by a rational number 35
Tell whether the time will be given by a rational number or irrational number. Givt
reasons. (2)

Viex

KVS ZIET MYSURU: CLASS -9 MATHEMATICS
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2 Two girls were playing with numbers
riddles with numberdRo hi n i says A A number x wh
root, multiplied to its 5th root and the resultant is again multiplied to its power rais

-t hen the result i1is 25.0 Mohi n+andthenthe

new number 6s 5t h r e-candthe sesultaatis saisetl tothe pot

5. The result comes out to be 50 Bas
guestions:

(i) What can be the possible s utio ‘
(ii) What is the algebraic equé@}ion g G R

(i) Is x =y if both x and y are natural numbers? ()

3 Vasu represents a4.5 on the number |
representation is shown below.

(i) Which letter represents 0 of the number line? ()

(i) What is the length of ST ? 1) VAl

(iii) Between which two points does 5.2 lie on this number line? (2) uvow
ANSWERS

B) 129/110

A)¢ o

A) 3

D) az

Ay 0.714285¢
(C) Assertion (A) is true but reason (R) is false

Correct option: (A) Both assertion (A)and reason(R) are true and reason (R) is the correct explanation o
assertion (A).

Correct option: (C) Assertion (A) is true but reason (R) is false.

Correct option: (B) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanat
assertion (A).

N R, ODWNE

N V)

5 Correct option: (D) Assertion (A) is false but reason (R) is true.
1 Any 4 rational numbers 11 tiyg 1 locate on number line as per step
2 between 1 a2122301/992 . W. . x P
3 314/99 3x=5 3 cwE@ ¢
4 16/81 41/333 (60-244a3)/ 13

GMp T p T 514 4-1 _
5 ———— 5 convert in p/g form

po

1

1 (i) Reciprocalof4ada 15 = 4 + &a1l1b5

(ii) No, 2.201200120001e¢é is not a rational nu
numbers is either terminating or ntermination recurring but it is neterminating non

recurring. (iii) time = 2 is an irrational number.
2 _

(i) x=-5 or x=5 (i) W 'y=5 (i) if x and y are natural numbers, then x=y=5
3 (S (i) 1 unit (i) U and
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CHAPTERT 2
POLYNIMIALS

MIND M APPING

( Introduction

» Algebraic expressions
= Constants; variables, coeficients

Variable

Polynomials in One
POLYNOMIALS

CLASSIX, CHAPTER 2
* Definition (AS PER LATEST CRSE CUPRICULUM)
* General form; a.+ax +
a,x%+... +ax"
-
Degree of a Polynomial
= Highest power of the variable
Examples p ",
Constant: degree 0 Typorisation
Linear: degree 1 of Polynomials
Quadratic: degree 2
Cubic: degree 3 *-Daled 0f teems
\ Monomial (1 term)
Binomial (2 terms)
Based on Trinomial (3 terms)
degree?' o _/
= Constant: Linear, Splitting
Quadratic; Cubic middle term
(quadratics)
= Covered in teurisation
= Important for
simplification

and expansion

GIST/SUMMARY OF THE LESSON :
SUMMARY

AA polynomial is an algebraic expression made up of terms consisting of variables and coefficients, con

using addition, subtraction, and multiplication.
APolynomials are classified based on:
AThe number of terms (monomial, binomial, trinomial.
AThe degree (linear, quadratic, cubic)

Zeroes of a Polynomial

+ A value of variable which

makes the polynomial zero

« Graphical meaning:

X intercepts

Remainder Theorem

« |f a polynomial p{x)
is divided by (x = a),
the remainder is p(a)

Factor Theorem

« If p(a) — O.then (x—a)
is a factor of p(x) y

\

Factorisatition of )

Polynomials
« Using identities
a®=b?=(a—-b){a=-b+b)
(a+b)=a’-2ab+b*
(a—b)2 =a”—2ab+ b*
« Splitting middle term

Algebraic
Identities

« Covered in factorisation
+ Important for smplification

AZero of a polynomial is a value of the variable for which the polynomial becomes zero.
ARemainder Theorem and Factor Theorem help in polynomial division and factorisation.
APolynomials can be factorised using algebraic identities and by splitting the middle term.

DEFINITIONS AND FORMULAE :
DEFINITIONS

APoLYNOMIAL : An algebraic expression in which the exponents of the variable(s) areegative integers.

Example: 4x& 3x + 7

ADEGREE OF A POLYNOMIAL : The highest power of the variable in the polynomial.
AT YPES OF POLYNOMIALS : - Monomial: 1 term (e.g., 5x)-;Binomial: 2 terms (e.g., X + 2)

- Trinomial: 3 terms (e.g., x> + 2x + 1)
AZERO OF A POLYNOMIAL : A number a such that p(a) =0

AREMAINDER THEOREM : If p(x) is divided by (x a), then the remainder is p(a)

KVS ZIET MYSURU: CLASS -9 MATHEMATICS
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AFACTOR THEOREM: If p(a) = 0, then (x &) is a factor of p(x)
FORMULAE AND |DENTITIES
ALQEBRAIC | DENTITIES :

A (a+b)2=az+ 2ab + b2
A (a-b)?=a>2ab + b2
A a2-b2=(a-b)a+hb)
A (x+a)(x+b)=x2+(a+b)x+ab
A (a+b)3=a3+ 3a2b + 3ab? + b3
A (ai b)3= a3- 3a2b + 3ab2 b3
A a3+ b3=(a+b)(aab + b?)
A a3-Db3=(ai b)(a2+ ab + b?)
GENERAL POLYNOMIAL FORM:
Ap(x) = a + a x + a x] + ... + a xW, where
A Factorisation of Quadratic Polynomial: ax2 + bx + ¢ = (px + q)(rx + s), using middle term splitting
MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS) ANSWERS
A polynomial has a degree of 0. What is always true about it? Answer: B
A. It contains at least one variable B. It represents a constant
C. It must be zero D. It has no terms
The polynomial p(x) = x3 + ax + 1 has no x? term. What is the coefficient of Answer: C
Al B.a C.0 D. Undefined
Which of these is a binomial? Answer: B.
A.2x2+3x+1 B.x2+4x C.3x3 D.7

A student adds two polynomials of degrees 3 and 2. The result will be a Answer: D.
polynomial of degree:

A. 6 B.1 C.5 D.3

Which of these is a zero of the polynomial p(x) = 42 Answer: B.
A.0 B.2 C.4 D.-1

The number of terms in the polynomial x2 +-2&x + 7 is: Answer: B.
A.2 B.3 C.4 D.5

What i s the degree of the pol ynomAnswer: B.
A.3 B. 4 C.2 D.1

If x =-1is a zero of p(x) = x2 + kx + 1, what is the value of k? Answer: A.
A. 2 B.1 C.-2 D.-1

Which polynomial has all zero coefficients except the constant term? Answer: C.
A. x3 B. x2+ X C.5 D. 2x-3

10 A polynomial is said to be monic if the coefficient of its highest degree ternAnswer: B.

2

3

A. Zero B. One C. Negative D. Any rational number

ASSERTION - REASON BASED QUESTIONS
DIRECTION : In the following questions, a statement of Assertion (A) is followed by a statement of
Reason(R).Pick the correct option:
A)Both Assertion (A) and Reason(R) are true and Reason(R) is the correct explanation of Assertion (A),
B) Both Assertion (A) and Reason(R) are true but Reason(R) is NOT the correct explanation of Assertic
C)Assertion (A) is true but Reason(R) is false.
D)Assertion (A) is false but Reason(R) is true.

Assertion: The degree of the polynomial 2x3 + 3%% + 1 is 3. Solution: (A)
Reason: The degree of a polynomial is determined by the highest power o

variable.

Assertion: The polynomial x2 + 4x + 4 can be factorized as (x + 2)2. Solution: (A)
Reason: The polynomial x? + 4x + 4 is a perfect square trinomial.

Assertion: The remainder when x3 + 2x2x - 12 is divided by x + 2 is6. Solution: (A)
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Reason: According to the Remainder Theorem, the remaindeR)s p(

Assertion: The polynomial 2x? + 5x3 can be factored as (24)(x + 3). Solution: B).
Reason: The factors &6 that add up to 5 are 6 afid

Assertion: The degree of the polynomial O is undefined. Solution: A)
Reason: The polynomial 0 has no terms with a variable.

Assertion: The polynomial 38 can be factored as {2)(x? + 2x + 4). Solution: (A)
Reason: x2 8 is a difference of cubes.

Assertion: If x + 1 is a factor of p(x), then-p) = 0. Solution: (A)
Reason: According to the Factor Theorem,{faxis a factor of p(x),

then p(a) =0

Assertion: The polynomial x2 + 1 has no real roots. Solution: A)
Reason: The discriminant of x2 + 1 is negative.

Assertion: The polynomial 3x? + 25 is a quadratic polynomial. Solution: A)
Reason: The highest power of the variable in the polynomial is 2.

Assertion: If p(x) = x® + ax? + bx + ¢, then p(0) = c. Solution: A)

Reason: When x = 0, all terms with x become 0.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
Find the value of p(2) if p(x) = x¥2x2 + 5x- 1.
SOLUTION : p(2) = (2)3- 2(2)2+5(2)-1=8-8+10-1=9
If (x + 2) is a factor of p(x) = x3 + ax2 + bx + 8, find the values of a and b if p(1) = 5.
SOLUTION : p(-2) =0 => (2)3 + af2)2+ b(2) +8=0-8+4a-2b+8=0=>4a2b=0;
p(l)=5=>1+a+b+8=5=>a+b4&; Solving, a =4/3, b =-8/3
If (x - 1) is a factor of p(x) = x*ax? + bx- 1, find the relation between a and b
Solution: p(1)=0=>%a+b-1=0=>-a+b=>a=b
Simplify: (x2 + 2x + 1)/(x + 1) + (x2 2x + 1)/(x- 1).
SOLUTION : (X + 1)Z/k + 1) + (X- 1)Z/(x-1)=x+ 1 +x-1=2X
Find the value of k if x + 1 is a factor of p(x) = x3 + kx? + 2x + 1.
SOLUTION : p(-1) =0 => (13 + k(1)2+2¢1)+1=0=>1+k-2+1=0=>k=2
Factorize: x® + 3x2 + 3x + 18y3.
SOLUTION & (X + 1)3- (2y)3 = (X + 1- 2y)((x + 1)2 + (x + 1)(2y) + (2y)?)

Find the remainder when p(x) = X + axj] + bx]
SOLUTION : Letx2+1=0=>x2=1

p(x) = X + ax|] +ax(xpbkt+ex+dxilax-badcx=d£ @by +x(c-a)

If (X - 2) is a factor of p(x) = x36x2 + ax- 8, find the value of a.

SOLUTION : p(2) =0=>(2)36(2)2+a(2f8=0;8-24+2a8=0=>a=12
Simplify: (x +y + z)(X2 + y2 + 22 Xy - yZ - ZX).
SOLUTION @ X3 + y8 + 73 3xyz
Find the zeroes of the polynomial p(x) =>.
SOLUTION : X2-4=0;(Xx-2)(x +2)=0;x=20rx =2
SHORT ANSWER TYPE QUESTIONS (3MARKS QUESTIONS)
Find the value of m if x + 1 is a factor of p(x) = x3 + mx2 + 2x + m.
soLuTioN: If x + 1 is a factor of p(x), then () = 0.
p(-1) = (1) + m¢l)2+ 2(-1) + m=-1 + m-2 + m = 2mi 3 ; Since p1) = 0, we have: 2m3 =0;2m =3;
m = 3/2
FactoriseT® ww pP@ PO CWA p@A
SOLUTION: 4x2 + 9y? + 1672 + 12xy24yz- 16Xz
= (2x)? + (3y)? + (42)? + 2(2x)(3y) 2(3y)@2) - 2(2x)(42) = (2x + 3y 4z)
(2x + 3y-4z)?2 = (2x + 3y 4z)(2x + 3y- 4z)
fo o a mshowthath w G ocwwa
SOLUTION: Given x +y + z = 0, we can rewrite this as: K=y
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X3 + y3 + 23 = X3 + y3 +_é( _y)3 = X3 + y3_ X3_ 3X2y_ 3Xy2_ y3

=-3x2y - 3xy? =-3xy(X + y) = 3xy€x - y) = 3xy(z) = 3xyz

Therefore, x3 + y3 + 78 = 3xyz.

Without finding the cubes, factorisb W Cw oa o0 W

SOLUTION : Notice that the sum of the terms-(&y) + (2y- 3z) + (3z- x) = 0.

Using the identity ad + b3 + ¢3 = 3abc when a + b + ¢ = 0, we can factorize the expression:

(x - 2y)® + (2y- 32)% + (32 x)3 = 3(X- 2y)(2y- 32)(3z- x)

If(x-3)and(xm) ar e the f actnor sowoif showthatpprol ynomi al
SOLUTION: Let's rewrite the factors as {38) = 0 and (3% 1) = 0 (by multiplying the second factor by 3 to gei
of the fraction). The polynomial can be written in factored form as: px? + 3x + r =3)(x - 1/3)

= p(x- 3)(3x- 1)/3 (to make the coefficient of x in the second factor match)

= (p/3)(x- 3)(3x- 1) = (p/3)(3x* 10x + 3) = px* (10/3)px + p

Comparing coefficients of the original polynomial and the factored form:

px2 + 3x + r = px= (10/3)px + p ; The coefficient of X2 is the same (p = p).

The coefficient of x in the factored form-{.0/3)p, which should be equal to 3:

-(10/3)p=3 -10p=9; p =9/10

The constant term in the factored form is p, which should be equaltor:r=p

Therefore, p = r =9/10, which shows that p =r.

Factorise- -

SOLUTION : Using the identity (a + b)3 = a3 + 3a2b + 3ab? + b3 ;

P W p P W P W W P W 0

® o o s o a0 O ® © ® CX

If @ — ¥, findthevalue obv —

SOLUTION: @ — ® - W p — ;= 0 - 0 p — W -w p — 0 O
=W - W ¢ — O w - o - o ;Find ® - fromw — ¥

W - W ¢ — X ¢ W - VMot ® - oéi o

W  — O W O phw — O W O p Y

fnw o co Qo oandpR)=11,findthe value of k.

SOLUTION: ¢ € ¢ C MNc o ¢ ¢ ¢€Q o pwcQ

Since p(2) =11, 19 + 2k =11 ; 2k-&; k =-4

Simplify: @ @ a W W

SOLUTION: Given expression® o « @ o «a Using the identity a2b2 = (a + b)(a b),
we can simplify: = [(x +y +2) + (xy - 2)][(X +y + 2)- (X - Y - 2)]= (2X)(2y + 22)= 4x(y + 2)

10 Give expressions for the length and breadth of the following rectgngle o @ p ¢

SOLUTION:C @ 0 pPC W ¢ PO p¢
=b5a(ba 4) - 3(5a- 4) = (5a- 4)(5a- 3) ; The area of a rectangle is given by length x breadth.
So, the possible expressions for length and breadth are: LengtB:; Breadth: 5& 4
or Length: 5a 4 ; Breadth: 5a3
L ONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
Verify @ W 00 oow ;bo o W 00w 00w
SOLUTION: (@)@  ® O W 0o
LHS=w w ;RHS=®m 00 00w =0 OWw W OwW 0w O=0
Since LHS = RHS, the identity is verified.
bw W 00 00w
LHS=00 W ;RHS=Z® W ® 0w W =0 OwW W O W O=E
Since LHS = RHS, the identity is verified.

2 Without actual division, prove thgto uvw cw ® (¢isdivisible byw ow ¢.
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SOLUTION: To prove that®w uvw qw w ¢isdivisible by ow ¢ without actual division, we car
try to factorizew ow ¢ and show that the rootsaf ow ¢arealsorootsaw VW (O © ¢
W ow ¢=(x-1)(x-2)

Let'scheckifx=1landx=2arerootscod LW CW W C(C:

For x =512+2@)f192=2-5+2-1+2=0

For x =522+2@)f2492=3240+8-2+2=0

Sincex=1landx=2areroots@® uLV®W CwW W ¢ andw ow ¢=(Xx-1)(x-2), we can conclude
thatcw uvw (W w cisdivisible byw ow C.

3 If x+4 is a factor of the polynomiad ® p w ¢ T1find the other factors?

SOLUTION: Given that x + 4 is a factor of the polynomial ® pw QT

Let's perform polynomial division or use synthetic division to find the other factors:

W W pw (T=EX+H vw @

Now, let's factorize the quadratic expression vw @

W LW @ W Cw ow E=X(X-2)-3(x-2)=(x-2)(x-3)

So, the polynomiado @ p W ¢ Tcanbewrittenash w pwW ¢ T=(X+4)(x-2)(x-3)

The other factors are £2) and (x- 3).

If & & @& T find the value of
SOLUTION: Giventhata+ b + ¢ =0., We canrewrite thisas: b+&<c+a=b;a+b=c

Now, let's simplify the given expressiopg— —— ——

Since a + b + ¢ = 0, we can also write: gl=+ c)

Now, let's simplify further: =
Using the identity ad + b3 + eBabc = (a + b + c)(a2 + b2+ ¢&b- bc-ca) anda + b + ¢ =0, we get:
as + b3+ c3 = 3abc

So, the expression becomes= ¢ ; The value of the given expression is 3.

5 Ifa+b+c=5andab+bc+ca=10,thenprovethat®do @& OOO® C U
SOLUTION: Giventhata + b + c =5 and ab + bc + ca = 10.
We need to prove that a3 + b3 +&abc =-25.
Using the identity: a3 + b3 + eBabc = (a + b + c)(a2 + b2 + ¢&b- bc- ca)
Let's simplifyaz2+b2+c2;(a+b+c)2=a2+ b2+ c2+2(ab + bc + ca)
25=a2+b2+c2+2(10);a2+b2+c2=-28;a2+b2+c2=5
Now, let's simplify a2 + b? + ¢c?ab- bc- ca: =5- 10 =-5
Now, using the identity: a3 + b3 + €3abc = (a+ b + c)(a2 + b2 + ¢ab- bc- ca) = 5¢(5) =-25
Hence, proved that a3 + b3 +-c(3abc =-25.
CASE BASED QUESTIONS (04MARKS QUESTIONS)
1 Vetrivel and Vignesh start a new business together. The amount invested by both
together is given by the polynomiglo ow p ™ X. Which is the product of the r %)
individual shares.
i) Coefficient ofw in the given expression.
i) Find the individual shares of both.
iii) Find the total amount invested by both if x = 200
iv) If another partner also came in the business with share o p @
What will be the total amount of combined shares of all.
SOLUTION :
)nw ow pm Xhere coefficient oo is 3.
(ii). CThe total amount investediis® o0& p ™ X and itis given that p(x) is th
product of their individual share§.0 ‘QQQHG Qi & FX) by splitting the middle
term method,
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Nw oW 0 X X;pKx =3xXx+l) +7(x+1)= (x+1) (3x+7)

Hence, the individual shares are (x+1) and (3x+7)

(iii). if x = 200 then Total amount invested willBe¢ mT o ¢ MMM p TG TWTT X
= 3 x 40000 + 2000+7 = 120000 + 2000 + 7= Rs. 122007

(iv). another business partner came with sifate  X& p @ «wC

The totalamount=p(x) +gq(X)ew P X XO P Q=P CQ P
2 Ritesh lives in Delhi with his family. One day his father told him that we have a prc
in our village. Ritesh went to the village and found that he has a plot as ancestral
property. The width of the plot was x m and length was 5 m less than 7 times of
breadth.

(a) Express the length as a polynomial.

(b) represent the perimeter as a polynomial.

(c) Form the polynomial to represent the area of the plot.

(OR)

(d) Express the perimeter if the length is increased by 2m. Pﬂ
SOLUTION : 1&
(a) Given width = x m , Length = 7 times the breadiim = 7x- 5 ood ,& | i
(b)Perimeter = 2(length + breadth)= 2((7%) + x) = 2(8x- 5) = 16x- 10 m
(c) Area = length x breadth= (%) x x = 7x? 5x s

(d) New length = (7% 5) + 2 = 7x- 3

New perimeter = 2(new length + breadth)= 2({® + x) = 2(8x- 3) = 16x- 6
3 Simran is an engineer. She has a beautiful house. She made a beautiful rectangu N
garden and a swimming pool in her house. Area of the garden i©w T. . :
(a) What are the dimensions of the garden? < IBRI
(b) Find the perimeter of the garden. ;
(c) If length is increased by x units then, what will be the total area of the garden?
(OR)
(d) What will be the total cost of preparing the garden, if the cost per sq unit is Rs.
SOLUTION :

(a) Given area of the gardab: ow T ; Let's factorize the expression: m— ‘I" g
W oW T= T O T=XX-4)+1Xx-4)=(x-4)(x+1) @
The dimensions of the garden are & and (x + 1). i Em \
(b) Perimeter = 2(length + breadth)= 2{&) + (x + 1)) = 2(2% 3) = 4x- 6 \;__///
(c) If length is increased by x units, new length =) + x = 2x- 4 -
New area = (2x4)(x +1)=¢®w Cw T
(d)Area of the gardernb  ow T
Total cost = Area x Cost per square units ow T x50=v pPuLUW C T T
HOTS

11f x + 1/ x = 2a3, find the value of x + 1/ x
SOLUTION : (x + 1/ x)] = x| + 2 +-2EAKX|] = (2a3)] = 1
XB+IE=(x+1XPR3 (x + 1/ x3)( 2483()2-&3Rj42431843.
(x] + 1/ x}])] = x + 2+ -21=/9& = 10)] = 100. L x
S x + 1/ x = k1 AxL/x)Ixle +¢28) €98a3(89) ; =

2 Factor the following expression without using long division or direct expansiont®w o, Then interpret
the factorisation in terms of real zeroes of the polynomial.

SOLUTION : Step 1: Factor the expression as a quadratic in disguise

Let's treat x2 as a variable. The expression Tw o can be factored like a quadratic equation ax? + bx +
wherea=1,b=4, and ¢ = 3, but widh3x}*>3)&%1)t he variab
Step 2: Factor each difference of squares {J%can be factored into &)(x + 1).

(x2-3) can be factoredintop@d 3) ( x + a3) .
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Step 3: Write t hé2Hf3=rxad 3)f (ax t-#)xadF)atx on x

Step 4: Interpret the factorization in terms of real zeroes

The real zeroes of the polynomial are the values of x that make each factor equal to zero. Setting each
equaltozerogivesus-@ 3 = 0 => x = ad&3 -l=@x>x&a3 = 0 => x
Xx+1=0=>x=1;Thefinalansweris:{(xa 3 ) ( x -H)x&3d)} ( x

3 You are given a cubic polynomidgkw ® @ p @ @.Without performing long division, show that
x=1, x=2, and x=3 are zeroes of the polynomial. Explain how patterns in coefficients (like sum or symme
might help you guess the factors quickly ?

soLuTioN: f(1) = (1)3- 6(1)2 + 11(1»6=1-6 + 11-6 = 0.

f(2) = (2)%-6(2)2 + 11(2- 6 =8-24 + 22-6 = 0.

f(3) = (3)3- 6(3)2 + 11(3) 6 = 27-54 + 33-6 = 0.

Since x =1, x =2, and x = 3 are zeroes, I¥, (x- 2), and (x 3) are factors. Thus, f(x) = 6A)(X - 2)(x - 3).
Expanding (¢ 1)(x- 2)(x - 3) = (x2- 3x + 2)(X- 3) = x3- 3x2- 3x2 + 9x + 2x- 6 = x3- 6x2 + 11x- 6, which
matches the given polynomial.

The coefficients of the polynomial are-6, 11,-6. Notice that the sum of the coefficients is6l+ 11- 6 = 0.
This suggests that x = 1 might be a root, as f(1) = 0. Given the pattern and the fact that the polynomial i
trying simple integer alues like x = 1, x = 2, and x = 3 can quickly lead to finding the roots.

The final answer is: {(* 1)(x - 2)(x - 3)}

4 A polynomial f(x) | eaves a remainder of 5 when
the remainder when f(x) is divided by p, and explain your reasoning using the Remainder Theorem.
soLuTIioN: When f(x) is divided by x21 = (x- 1)(x + 1), the remainder will be of the form ax + b, because '
divisor is a quadratic polynomial.

Given f(x) leaves a remainder of 5 when divided bylxby the Remainder Theorem, f(1) = 5.

For the remainder ax + b, this implies a(1) + b = 5.

Given f(x) leaves a remainder of 3 when divided by x + 1, by the Remainder Theolgm, 3(

For the remainder ax + b, this implieslg(+ b = 3.

we have two equations:1). a+b =5-2+b =3

Adding the two equations to eliminate a: 2b = 8, which implies b = 4.

Substitute b = 4 into one of the equations, a + 4 = 5, which implies a = 1.

The remainder when f(x) is divided byx2 isax + b= 1x + 4 = x + 4.

The final answer is: {x + 4}

5 Apolynomial Qe @ nw nis said to be symmetric if f(x)=K)

What does symmetry mean in this context?

If f(1)=6 and f(2)=17 , find the values of p and q.

SOLUTION: Symmetry in the polynomidQew @ nfw 1 means that the polynomial remains unchange
when x is replaced by. Since’Q W N w N ® nw 1N/ "Qow,the polynomialis
indeed symmetric with respect to thexis.

Given f(1) = 6 and f(2) = 17, we can set up two equations:

1. (1) + p(1)] + g = 6 => 1 + p + q = 6

2. (2)+q=H730A@D4p +q=17

From equation 1: p + g = 5. ; From equation 2: 4p + g = 1.

Subtract the first equation from the second equation: (4p fpo q) = 1- 5.

This simplifies to 3p =4, so p =4/3.

Substitute p =4/3 intop + q = 5:4/3+ g =5.

q=5+4/3=(15+4)/3=19/3.

The final answer is: p <4/3, q = 19/3

EXERCISE

MULTIPLE CHOICE QUESTIONS (1 MARK)

1 Ifxy=6and 3x+2y =12, the valueafo 1w will be
a)70 b) 72 c)-72 d) none of these

2 One of the factorsog( p pPULTULW IS
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a)5+x b) 57 x c) 5xi 1 d) 10x

What iIs the degree of Polynomial &a3?
a)0 b) 1 C) 2 d) 2

If (x T &) is a factor of p(x) =-& , then which of the following is true ?

(@) p@) =2 (b)p(b)=0 (c)p(@=0 (d) p(c) =2

8 is a polynomial of degree

@0 (b) 1 (c) 2 (d)3

ASSERTION - REASON BASED QUESTIONS

A statement of assertion (A) is followed by a statement of Reason (R). Choose the correct
answer out of the following choices.

a) Both A and R are true and R is the correct explanation of A

b) Both true but R is false

d) Ais false but R is true

Assertion (A): The factorisationdf p ¢®id v a vd v

Reason (R) : We know W W oW

Assertion (A): The polynomial ® tw ow vw @when divided by (X 1) gives zero as the
remainder.

Reason (R) : (X 1) is a factor of the polynomidl @ Tw ow v @

Assertion (A) : The degree of Polynomial ofi(2) (xT 3) (x +4) is 4.

Reason (R) : The number of zeros of a polynomial is the degree of that polynomial.
Assertion (A) : (x + 1) is a linear polynomial.

Reason (R) : Linear polynomials have one zero.

Assertion : The constant polynomial O is called zero polynomial.

Reason: &x+3 is a polynomi al

VERY SHORT ANSWER TYPE QUESTIONS

Use suitable identity to find the following productZ8) (3+ 2x).

Examine whether x+2 is a factoref ow vw o.

Find the zeroes of the polynomigl w W C W C

If @ - ¢.What will be the value ab —

g AW N

Factorise the followingt®w ¢ QU
SHORT ANSWER TYPE QUESTIONS
FactoriseGw ow pXY OT

If (x-2)isafactorofo @ t® p ¢, findthe value of k.

Factorize: x2 + 1/x2 + 22x - 2/x

Find the following productg®d @ o T @ W COW COA QWA

b~ W NP

[y

If (x1 2k)isafactorofQe @ T1TQw cw 0Q o.Findthe value of k

LONG ANSWER TYPE QUESTIONS

faw o o oo oo Qandp(l)=10,pl) =6, p(2) = 20, and &) = 12, find the values of a, b,
and d.

Ifx +y+2z=8andxy +yz + zx = 20, find the value of x3 + y3 + 3Ryz.

If (x - 2) and (x + 3) are factors of the polynomial p(x) = x2 + ax? + b, find the values of a and b.

If p(x) = x3-2x2 + kx + 5 and p(2) = 11, find the value of k. Then, fin@)p(

Olbhw N

If (x + 1) is a factor of the polynomial p(x) = 2x3 + ax? + 2x + 1, find the value of a. Then, find the other fe
of p(x).
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CASE BASED QUESTIONS

1 Manojis making a box using cardboard. He found a cardboard box with sides 9cn
9cm. He cuts out four squares of equal size at corners and folds up the sides to
open box. Manoj paints it beautifully and puts all his pens in it.

(a) Suppose the side of the square cut out is x cm, then find the polynomial to find
volume of the cuboid formed.

(b) Identify the degree of the polynomial.

(c) If the side of the square is 1 cm then what is the volume of the box? (OR)

(d) If the whole box is covered by a sheet of paper then what will be the area of pe

2 Rahulis a landscape designer who is designing a rectangular garden bed. The lel g5

the bed is 2 meters more than its width. If the area of the bed is given by the
polynomial®  ¢w where x is the width of the bed:
(i) What is the length of the garden bed in terms of x?

(i) If the area of the bed is 15 square meters, find the width and length of the bed. £

(ii)Find the value of the polynomiado  ¢wwhen x = 4,
(iv)If the polynomial @  cwrepresents the area of the bed, what type of polynom
it?

3 A shipment service provider uses three types of containers for shipping materials.
height and width of the three cont ai
more than their width, and the volume of the smallest container is 652 m3
(i) Write a polynomial relating Cont
(i) Which of the following statements is true?

The volume of the three containers is the same.

The length of the three containers is the same.

The volume of Container 3 is 2,608 m3.

The length of Container 3 is 4 times the length of Container 2.

(i) What is the height of each container?

HOTS
1 Ifboth® p and @ p arefactorsof @ ¢ &find ®anddB
If of p isafactorofaxd®é O Qo Qshowthath @ Q@ @ Q m
ANSWERS
MULTIPLE CHOICE QUESTIONS
b) 72.
d) 10x.
a) 0.
c)p@ =0
a) 0.
ASSERTION - REASON BASED QUESTIONS
c) Alis true but R is false.
a) Both A and R are true and R is the correct explanation of A.
d) A is false but R is true.
b) Both A and R are true but R is not the correct explanation of A.
c) Alis true but R is false.
VERY SHORT ANSWER TYPE QUESTIONS
9-4x?
Since pf2) = 0, x + 2 is a factor of x3 + 3x2 + 5x + 6.
The zero of the polynomial is x = 0.
x=1LxT + 1/ x7 1= 11 + 1/ 17 1= 1 +
The factorised form is (2x + 5)2.

abrhwnN - O wWNBEF N

abrhwN -

$
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SHORT ANSWER TYPE QUESTIONS

The factorised form is (x2)(x + 3)@x - 5).

The value of k is 3.

(x - 1/x)?

8x3-y3 + 2773 + 18xyz

The value of k i1s3/7

LONG ANSWER TYPE QUESTIONS

The values ofa, b, c,anddare:a=0;-B/3;c=2;d=28/3
the value of x3 + y3 + z33xyz is 32.

The values of aand b are: a =3 ; b=

The value of k is 3, and %) is-17.

The value of a is 3, and the other factor is 2x2 + x + 1.

abshwNPE

abshwNPE

CASEBASED QUESTIONS
(a) The polynomial to find the volume is 4x36x2 + 81x.
(b) The degree of the polynomial 436x2 + 81x is 3.
(c) The volume of the box is 49 cubic cm.
(d) The area of the paper is{2x)? + 4x(9- 2x) or 77 square cm for x =1.
2 ()Length=x+2
(i) Width = 3 meters
Length = 3 + 2 = 5 meters

[y

(iii) 24
(iv) The polynomial x*2 + 2x is a quadratic polynomial.
3 (i) 652 = | I x T (x + 0.15)

(ii) C. The volume of Container 3 is 2608 m3.
(i) The height of each container is 7.15 m.
HOT QUESTIONS
1 & ® ocandd oo psolvmg we get a=2 and p
Putp(l) wegefd & @ Q Q m |fp(1)wege1w ® O Q Q m
comparing equations,wegdt @ Q @ Q T
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CHAPTER T 03

COORDINATE GEOMETRY

MIND M APPING

Mind Map

Coordinate Geom etry
™,

Cartsian
plane OR

in

Coordinate
4

\

Two perpendicul ar
lines

Honzontal line- x axis

Wertical line- v axis

» -axis

Plotting a point

Cartesian

plane ™

\

Quadrants

Starting from
origin
Count the units.

first along x-axis
then along y-axis

Plane divided into
four parts

Quadrant 11
{—+] ]

Quadrant [
[+.+)

-4 ¥ X -1 1 1 3 4

Quadrant [ a
[=—1

Quadrant IV
[(+-]

X — axls

GIST/SUMMARY OF THE LESSON :
Gist of the lesson

1 CARTESIAN SYSTEM
1 PLOTING OF POINTS

DEFINITIONS AND FORMULAE :
KEY POINTS

A Pointi it defines the position of an object
has no length and no thickness.

Planei A flat surface is known as plane.
Cartesian plané A plane on which one
horizontal line and one vertical line
intersecting each other at a point is know
as Cartesian plane.
Horizontal line- X- axis
Vertical line- Y- axis

> >

y-axis

Quadrant I1

>
- W A

A

Quadrant I

Positive direction is

upwards and to the right.

DAk W -

Quadrant 111

> I

Intersection point Origin (O) (0,0)

6 ~$ -4 =3 =2 -] 133 4 § 0

> X-AXIS

Quadrant IV
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CONVENTIONAL SIGNS T Abscissa & Ordinate
Right to the origin (+ve) YA
Left to the origin {ve) Abscissa
Above to the origin (+ve) \

P P(a,
Below to the origin¢ve) | | . ’*\

Ordinate

QUADRANT - X- axis and yaxis divides the b

plane into four parts,
each part is called quadrant. e a
Ist Quadrant (+, +)

lInd Quadrant (-, +)
lllrd Quadrant (-, -)
IVth Quadrant (+ , -)

\/

8

9

10 If the coordinates of a point are (@), then it lies in:

N> D>y DD D> D>

POINT IN A CARTESIAN PLANE - Any point | *4

in Cartesian plane is expressed in the fol »{0,b)

of ordered pair or fixed form (x , y).
ABSCISSAT X- coordinate or perpendicula
distance of a point from-gixis, P(a, 0)

>\

A ORDINATE 1 y i coordinate or S i TR

Polnt on x - axis

perpendicular distance of a point from x
axis.
A Any point on the saxis is of the form (a, O
A Any point on the yaxis is of the form (0, b

MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS)
The name of horizontal line in the cartesian plane which determines the
position of a point is called:

a) Origin  b) X-axis

c) Y-axis d) Quadrants

The name of vertical line in the cartesian plane which determines the p
of a point is called:

a) Origin b) X-axis c) Y-axis d) Quadrants

The section formed by horizontal and vertical lines determining the pos
of point in a cartesian plane is called:

a) Origin b) X-axis c) Y-axis d) Quadrants

The point of intersection of horizontal and vertical lines determining the
position of point in a cartesian plane is called:

a) Origin b) X-axis C) Y-axis d) Quadrants

If x coordinate of a point is zero, then the point lies on:

a) First quadrant  b) Second quadrant c) X-axis d) Y-axis

If the coordinates of a point are (3, 0), then it lies in:

a) X-axis b) Y-axis c) At origin  d) Between xaxis and yaxis
Abscissa of a point is positive in:

a) | and Il quadrants b) | and IV quadrants c) | quadrant only d) Il quad
only

If x <0 andy >0, then the point lies in

a) | quadrant b) Il quadrant c) Ill quadrant d) IV quadrant

The point whose ordinate is 8 and liesysaxis:

a) (0, 8)b) (8, 0)c) (5, 8)d) (8, 5)

a) X-axis b) Y-axis c) At origin  d) Between xaxis and yaxis
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SOLUTION :

SOLUTION :

SOLUTION :

SOLUTION

SOLUTION :

SOLUTION :

SOLUTION

SOLUTION :

SOLUTION :

SOLUTION

b) x- axis

C) y- axis

d) Quadrants

. a) Origin

d) Y-axis

a) X-axis

:b) I and IV quadrants

b) Il quadrant

a) (0, 8)

. b) y-axis
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ASSERTION - REASON BASED QUESTIONS

DIRECTIONS: In following questions, a statement of Assertion(A) is followed by a statement of Reason (F
Choose the correct option.

a) Both assertion and reason are true and the reason is the correct explanation of assertion.

b) Both assertion and reason are true but the reason is not the correct explanation of the assertion.
c) Assertion is true and the reason is false.

d) Assertion is false and the reason is true.

Assertion(A): A point whose abscissa&and ordinate is 5 lies in second QuadrarnSOLUTION : a)
Reason(R): Points of the type, &) lie in the second quadrant.

Assertion(A): If the ordinate of a point is equal to its abscissa, then the point liesSoLuTION : d)

in the first quadrant or in the second quadrant.

Reason(R): A point both of whose coordinates are negative will lie in the third

guadrants.

Assertion(A): A point whose abscissa is 0 and ordinate is 2 liesagisy SOLUTION : @)
Reason(R)Equation of yaxis is x = 0.

Assertion(A):The perpendicular distance of the point A(3, 4) from taig is 4. SOLUTION : d)
Reason(R)The perpendicular distance of a point froraxs is called its scoordinate

Assertion (A) : The abscissa of point (3,5) is 5. SOLUTION : d)
Reason (R) The signs of points in quadrants I, Il, Ill and IV are respectively (+ ,-

, 1) .(- -) and (+,).

Assertion(A): Point (2;3) lies in lInd Quadrant. SOLUTION : d)
Reason (R) A point is of the form (+;) lies in IV Quadrant.

Assertion(A): Intersection of horizontal line and vertical line is called origin. SOLUTION : b)
Reason(R): coordinate of the origin is (0, 0).

Assertion(A): The perpendicular distance of a peht) on the axis isb. SOLUTION : d)

Reason(R): For any point, the perpendicular distance from y axis is known as a
Assertion(A): For plotting any point on the Cartesian plane, the order of a point iSOLUTION : b)
3If-\’)eason(R): For a point (X, y), x coordinate is known as abscissa and y coordina

known as ordinate.

10. Assertion(A): A point-@, -5) lies in Ilird Quadrant. SOLUTION : a)
Reason(R): Any point is of the form ¢) lies in the llird Quadrant.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)

If (x + 2, 4) = (5, yi 2), then find the value of (x, y)

Solution: x+2=5,4=y2;X=512,y=4+2;x=3,y=6; coordinates (X, y) are(3,6)

P(3,2) and Q(7,7) are two points. Perpendiculars are drawn te theSoLuTION : Coordinates of L is (3,0)
axis from P and Q meeting theaxis at L and M respectively. Coordinates of M is (7,0) ii)

i) Find the coordinates of L and M. SOLUTION : Length of LM = abscissa of
i) Find the length of LM. M 1 abscissa of L = ¥ 3 units = 4 units
Find the coordinates of the point SOLUTION : (0,-4)

i) whose ordinate is 4 and which lies on-gaxis. SoLuTioN : (5, 0)

i) whose abscissa is 5 and which lies eaxxs.

i) Find the coordinate of the point which lies on the x and y axes kSoLuTion : Origin (0, 0)

i) Name the Quadrant if the ordinate is 1 and abscissa.is SOLUTION : lind Quadrant

Without plotting the points indicate the quadrant in which they will lie, if [SoLuTION : || Quadrant

i) ordinate is 5 and abscissd i8 SoLuTIoN : Il Quadrant.

il) abscissa i$ 5 and ordinate is 3

i)What is the distance of the line y-2 from xaxis. SOLUTION : 2unit

i) . What is the intersection point of the line x=5 witlaxis. SoLuTioN : (5, 0)
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7 i) Point (0,1 2) lies on yaxis. (True/False) SOLUTION : True |
il) The perpendicular distance of the point (4, 3) from taxis is 4. SOLUTION : False

(True/False)

8 A point lies on the axis at a distance of 7 units from thayis. What are its coordinates? What will be the
coordinates if it lies on-axis at a distance ef units from xaxis?
SOLUTION : A point lies on the saxis at a distance of 7 units from theyis, then its coordinates are (7, 0) an
it lies on yaxis at a distance ©f7 units from xaxis, its coordinates will be (67).

9 Which of the following points lie on-gxis?
A(1,1),B(,0),C(0,1),D(0,0),EML,F({1,0),G(0,5),Hi7,0),I1(3,3).
SoLUTION : .We know that a point lies on theakis if its xcoordinate is zero. Here;coordinate of points
C(0,1), D(0, 0), E(0s1) and G(0, 5) are zero. So, these points lie axi¥. Also, D(0, 0) is the intersection pc
of both the axes, so we consideattit lies on the yaxis as well as on-axis.

10i ) The section formed by the horizont al l i ne a
SOLUTION : Quadrant.
ii) The horizont al l ine on the Cartesian pl ane

SOLUTION : X-axis
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
1 Name the quadrants and axis in which following points are lyingSoLuTION : AT IV Quadrant,

Poini Abscissa Ordinate Bi lll Quadrant,
A I -“*] | = . C1 Il Quadrant,
C I i 1 2 ' D7 | Quadrant
D 4 ' f

2 Three vertices of a rectangle are (3,23,4), and{4,5). Plot these |SOLUTION :
points and find the coordinates of floeirth vertex.

C{-4,5) E5

B (=, 2)

A(3.2)

3 Plot the points (0, 0), (2, 2), (5, 5) and check whetiney are
collinear or not.
SOLUTION : yes, they are collinear.

2.2)
(0. 0)

X" —rp \ A +
©1 23 4 5 6 7 8

+———+ : X
87 6 -5 4 -3

¥
Na\| =NWbs®WO
¢ . N @ a & L

4 Find the coordinate of point which are equidistant from these twSoLUTION : All the points on x axis
points A(0, 2) and B(02). How many points are possible to satis
this condition?

5 Write the point of intersection of the lines x = 2 and = ' 4
SOLUTION : Intersection point p(23)
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jE = (4. 3)

=(-3,0)
2]

A= (301)
o t

B=

O = (T, 6)
L 4

0}

6 Plot following points on the graph paper
A3, 1), B(6, 0),
C(0, 6), D(-3, 0),
E(-4, 3), F(-2,-4),
G(0,-5), H(3,-6),
P(7,-3), Q(7, 6).
SOLUTION :

A boy marks four points (4,0), (0.2}4(0) and (G2) on the graph
paper and joins these points by LseEgments and see that a
quadrilateral figure is obtained.

i) plot these points on the graph paper

i) Name the quadrilateral obtained after joining the points

iii) what is the area of the figure obtained?

SOLUTION : i) Right Side

i) Rhombus

iii) Area of Rhombus = Q Q
=—xACxBD=—x8x4
=16 sq. unit

Draw a triangle with vertices (0, 0) , (5,0) and(5, 4). Find its are
SOLUTION : ltés a Right angled tr

Area of triangle = x base x height =x 5 x 4 = 10 sq. unit

In the given figure POQ is a triangle with coordinate of P and O

(Vip g 0) and (0,0) respectively. If

PQ =7, find the coordinates of Q.

SoLUTION : Coordinate of P =/fp ¢0) and Q = (0,0)

So, OP #Ip aand PQ = 7 (given)

Using Pythagoras property

(OPY + (OQY = (PQY ; (p 9%+ (OQF = (7§ ; 13 + (OQf = 49
(OQY =497 13;0Q =/lc  OQ =6

So, the coordinates of Q is( 0, 6) because Q liesaxisy

10 The perpendicular distance of the point A(m,2n) from ta&is and

y-axis is 6 units. Given that m <0 and
n > 0, then what are the coordinates of point B(n+1, m) ?
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= (-2, -4)
4

H = (3/-6)
L

E ]

P =(7)-3)
B il U

(0, 0)

C=(54)
*

B = (5, 0)

A

Y'y

T
Xy

SOLUTION :: Since, the perpendicular

distance of the point A(m,2n) from the x
axis and yaxis is 6 units Therefore, (m,2
=(-6,6) [because m<Qandn>0i.ell

quadrant] ; m =6 and 2n =6

m =-6 and n == 3 ; So, Coordinates of

point

B(n+1, m) = (3+1;6) = (4,-6)
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LONGANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)
Ronny was reading a Mathsagazine in which he saw an interesi
figure which was half drawn as shown below. He wish to draw i
completely. Draw again and help him to complete the figure anc
which line of symmetry you use. Along with that mark all the
coordinates used in thdrawing.

=

I @
SN

SOLUTION : We use yaxis as the line of symmetry to complete th
figure

Lucky started from origin towards Nortast direction to reach his
school where east direction is represented by the posHxésx
While coming back from school, he came with different path. He
started from school 8km towards south direction and tivenright
to walk 6km to reach home again. If speed of Lucky is 5 km/hr ,
much time will he take to reach his school in the morning and w
are the coordinates of school.

SoLuTION : Coordinates of School (B) = (6,8)

To find out the distance from Home to School (OB)
We use Pythagoras property,

(OB)? = (BCY + (COY; (OBy = 8+ 6°;

(OB)?=64 + 36 ; (OB)= 100 ; OB =/lp m;7OB = 10 km
Since, the distance between home to school is 10km and speec
lucky is 5km/hr. So, Time taken to reach his school from home

morning =—=2hrs

Once an Archaeologist was doing research in cave where he g

map to find treasure. 3w went in search of treasure. But when | =
reached there his map fell into the water and everything vanish(
from the map. On the other side Bandit know the way to reach 1 .

but Police is behind him to catch. Tell archaeologist about the

coordinates of'reasure and the length of shortest path to get the

treasure before bandit ( 1 unit in map = 1Km).
SoLuTIoN : Coordinates of treasure (T) = (7, 14)
Coordinates of Archaeologist (A) = (2, 2)
Coordinates of point C= (7, 2)
So,AC=7-2=5;AndCT =14 2=12

And the shortest path to reach there is AT , So, for finding lengt
shortest path, we use Pythagoras property

(AT)2=(AC)?+ (CTYF;, (AT)>=52+12

(AT)? = 25 + 144; (AT§ = 169; AT =Vp @;@BT = 13kmSo, the
length of shortest path AT is 13km.
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From the figure write the answer of the following:
()The coordinates of D.

(i The point identified by the coordinateiss( 2 ).
(i) The abscissa of the point B.

(iv)The ordinate of the point H.

The point identified by the coordinates-@).
SoLuTION : i) D (6,2) ii)B iii) -5iv)-3Vv) G

Without plotting the points indicate the quadrant in which they will lie, if

() the ordinate is 5 and abscissé i3

(ii) the abscissa i 5 and ordinate i 3

(ii) the abscissa i8 5 and ordinate is 3

(iv) the ordinate is 5 and abscissa is 3

(v) the abscissa is 2 and ordinateSs

SOLUTION :

The point is {3,5). Hence, the point lies in the Il quadrant.
The point is {5,-3). Hence, the point lies in the Il quadrant.
The point is {5,3). Hence, the point lies in the Il quadrant.
The point is (3,5). Hence, the point lies in the | quadrant.
The point is (25). Hence, the point lies in the IV quadrant.
CASE BASED QUESTIONS (04 MARKS QUUESTIONS)

Shristi has to reach her office every day at 8:00 am. On the way
her office, she drops her so
home, her sonds school and h
map, Using the details given, answer the folloyvguestions
Find the coordinate of Shris
Find the Area enclosed by triangle HOS?

Find the distance between
SoLuTION (i) (4, 1)

(i) Area of triangle =— x base x height = x 3 x 4= 6 sq. km
(iii)) 3km

Vivek wants to purchase a painting for drawing room. First of al
puts a grid on the wall so that he could hang a painting on that
The corner points of the grid are A (2, 4); B (6, 4); C (6, 8) and
8).

i) what is the area of the painting?

i) Write the intersection point of the diagordlithe paintings.

iii) what is the perimeter of the painting?

OR

Write the image of the point B with respect taxis.

SOLUTION : i) Area = side x side =4 x 4 = 16 sq unit

i) intersection point of the diagonals is E Coordinate of the poin
(4,6)

iii) Perimeter of the painting = perimeter of square
=4 xside;=4x4 ;=16 sqg. unit

OR Image of point B with respect teaxis is €6, 4)

Sh
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1 unit =1 km
on both axes
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1b

2a

A teacher decides to teach some important concepts of geomet
through playground activity so he takes all the students to the
playground. There he dides playground into two small playing
area, one is in the shape of rectangle and the other one is trian
shape, which is shown in figuom the basis of the given
information, students are asked some questions.

i) Find the altitude of the triangle ABC.

i) Find the area of a triangle ABC.

iii) Find the coordinate of point G.

OR Find the area of a rectangle DEFG.

SOLUTION : i) Altitude CH = 3 unit

i) Area of triangle =— x base x height = x 4 x 3 = 6 sq. unit X

iii) Coordinate of G (2, 7)
iv) Area of rectangle = length x breadth = 4unit x 2 unit = 8 sq.

HOTS
There is a square lawn PQRS in the ground as shown in below fig
i) What is area of the lawn PQRS.
SOLUTION : Given AP=5m , AS=3m, PS =?
Using Pythagoras propertyPSY = (APY+(AS)

(PSy =5+ 3% (PSf= 25+ 9; (PS)=34; PS 1o tm
So, side of square lawn = v34 m, Area of lawn PQRS = side x sic
= Vo tTm xVio tm = 34 sq. m
i) Students want to fence lawn PQRS. If the rate of fencing is Rs
20Vo tper metre, what is the total cost
of fencing ?
SoLuTION : For fencing lawn PQRS, we should perimeter first.
Perimeter of lawn PQRS = 4 x side =l4& ™ = 4/c T
Cost of fencing per metre = Rsl20 t
Cost of fencing #io Tm = Rs (2010 § x (410 § = Rs 2720

Today is Rohandés birthday. So
shopping for the party. Rohan walked 3km from his house toward
direction and then turn left to meet his friend. From there, they tog
went to market and bought some items. Afterpging, both of them
came to Rohandés house to do a
Based on above information, answer the following questions:
How can Rohan reach to his friend early.
Suggest him the way and shortest distance to reach to his friend.
SoLUTION : Coordinates of A =(1,2) , B =(4,2) and C = (4,6)
Length of AB = abscissa of Babscissa of A =4 1 = 3 units
Length of BC = ordinate of Cordinate of B =6 2 =4 units
i) Rohan can reach to its early by following the path diagonally.
Length of diagonal AC can be find using Pythagoras property
(AC)? = (AB)? + (BCY; (AC)? =32+ 4?; (AC)>=9 + 16

(AC)?=25; AC =W¢ v=5km

=1

.

KVS ZIET MYSURU: CLASS -9 MATHEMATICS

27




2b Is the figure formed in the picture is concave or convex polygon? Give reasons to support your answetr.

a b~ w Nk

[N

SoLUTION : Figure formed in the picture is convex polygon because polygons that are convex have no p¢
their diagonals in their exteriors or any line segment joining any two different points, in the interior of the
polygon, lies wholly in the interior of it

EXERCISE

MULTIPLE CHOICE QUESTIONS

Points (1,2),2.-3), (2;3);

a) First quadrant  b) Do not lie in the same quadrantc) Third quadrant d) Fourth quadrant

The mirror of a point (3, 4) on-gxis is:

a) (3,4) b) (i13,4)c)(3,4) d)(i3,i4)

Signs of the abscissa and ordinate of a point in the second quadrant are respectively

a) +, + b) +,i c)-, + d)-, -

If the coordinates of two points are-&(9) and B(3,4), then (abscissa ofiAjabscissa of B) is

a)4 b)-10 ¢)10 d)-5

In which of the following points lies on the line yx?

a) (2.2) b) (2-2) c) (3.3) d) (2, 3)

ASSERTION REASON TYPE QUESTIONS

Assertion(A): Point (2,2) lies in second quadrant.

Reason(R): Point of the type (+,+) lies in first quadrant

Assertion(A): The points-T, 2) and (2,7) are at different positions in the coordinate plane.

Reason(R): The perpendicular distance of the point A(5, 6) from-&xésyis 6

Assertion(A): The abscissa of a point (1, 8) is 1

Reason(R): The point (0,1) lies orayis.

Assertion(A): Abscissa of a point is positive in | dNdquadrant

Reason(R): If (x + 2, 4) = (5,1y2), then coordinates (X, y) are(3,6)

Assertion(A): ABCD is a quadrilateral in which P, Q, R and S are the mid points of AB, BC, CD and DA
respectively. Then, PQRS is a parallelogram..

Reason(R): The line segment joining the mid points of any two sides of a triangle is parallel to the third ¢
equal to half of it.

VERY SHORT ANSWER TYPE QUESTIONS

Il n which quadrant wil |l a point lie if ités bot
Write the coordinates of the point at which two coordinate axes meet.

Write the coordinates of the point which lies at a distanceufits from xaxis and y units from-gxis.

Find the coordinates of the point which lies eaxis at a distance of 5 units frorayis

Find the coordinates of the point which lies eaxys at a distance of 9 units frorrexis in the negative directic
SHORT ANSWER TYPE QUESTIONS

If we plot the points P(5, 0), Q(5,5),8(5) and S6&, 0), which figure will we get? Name the axis of
symmetry of this figure?

If the coordinates of two points are-B3) and Q{3,5), then find [(abscissa of P)abscissa of Q)] + [(ordinate
of Q)1 (ordinate of P)].

Write the coordinates of the point A, B, C, D, E and F of the ; 1 E‘;?Liﬁj'.‘v’.i.iﬁi 2"z“$;§:‘s'

figure formed on the graph. Also, write coordinates of the A -

points of intersection of AC and DF with theaxis. / :__ '

Es

S et S B -

TN ot4 20| 5 41

' -2 T :

\ 4t E
6

5L £
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4 A rectangular field is of length 10 units & breadth 8 units. One of its vertex lie on the origin. The longer <
along xaxis and one of its vertices lie in first quadrant. Find all the vertices.

5 Plot the point RS, 4) and from it draw PM and PN as perpendicular&xiz and yaxis respectively. Write
the coordinates of the points M and N.

L ONG ANSWER TYPE QUESTIONS

1 The following table gives the relation between natural numbers and odd natural numbers . Plot the poin
them. Do you get a straight line by joining these poimasalyse each coordinate and establish a relation
between ordinate and abscissa.

x|1|2|3|4|5 |6 |7
v|3|3|7|9|11|13|15

2 Without plotting the points indicate the quadrant in which they will lie, if
() the ordinate is9 and abscissa is 2 (ii) the abscissa is 7 and ordinate is 8
(i) the abscissa is 3 and ordinate2s(iv) the ordinate is5 and abscissa is 3
(v) the abscissa i and ordinate i5

3 Plot the following points and write the name of the figure obtained by joining in order P( 3,2);3)(
R(6,-3) and S (2, 2). Find its area.

4 Rohit started from origin towards souitlest direction to reach his school where west direction is represent
the negative »axis. While coming back from school, he came with different path. He started from school
towards North direction and theurn right to walk 3km to reach home again. If speed of Lucky is 5 km/hr ,
much time will he take to reach his school in the morning and what are the coordinates of school.

5 Plot the four points (3,0), (0,3}3(0) and (0,3) on the graph paper and join them by line segments in an
order and observe the figure formed.

i) Name the polygon formed. ii) Find the area of the polygon obtained?
CASE BASE STUDY QUESTIONS

1 Students of a school are standing in rows and columnsint
playground for a drill practice. A, B, C and D are the positic
of four students as shown in the figure.

i) What are the coordinates of A and B respectively?

i) What are the coordinates of C and D respectively?

iii) What is the distance between B and D? OR What is the
distance between A and C?

L | bd

“ N W a o o~N® o o
g
>
\ &

D

1 2 3 4 5§ 6 7 8 9 10 1 12 13

C? Teacher

2 There is a square park ABCD. Four children Ashok ,Deepa ,anpdn ,— [
Deepak went to play with their balls. The colour of the ball of Ashe 6 T
,Deepa ,Arjun and Deepak are Red, green, yellow and blue
respectively. All four children roll their ball from centre point O in t :
direction of XOY, XO0OYIsstoppe®absd x{s = mmml ars s>
shown in the above image.

i)What are the coordinates of the ball of Ashok?

"

Ashok's ball

< N U & 0

N =3 C
i) What are the coordinates of the ball of Deepa ? “""\'l'{ "l" = D"“T' > T
iii)What the line XOX' called? OR What the point O(0,0) called? c ; s o

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 29



For a group activity of class IX, teacher divided the space as carte =1 i

plane and chairs are placed at various points for the group of four et + 4

students at points A, B, C and D as shown in the picture below: S

Now answer the following questions: =0

i) Write the coordinates of A, B, C, D. e EiEdR e T

i) perimeter of rectangle is ? 1 BT e LS A T

iiiFind the area of rectangle ABCD 2%

HOTS

A forest ranger keeps track of bears in his area. He plotted their | 10

| ocation on a graph. The orig | Proney Bobe 360
location. To access and maintain equipment, Road x and Roady |-+ &} %
been laid and paved inside the forest. They passigih the control [H-Pesais

room. One unit on the graph paper represents 1km. < + 5 5R°°d "10 T
Based on the information, answer the following questions:

i) A tiger is at (11, 4). How far from it is the nearest bear? 0 3

i) In the forest, rain shelters are at an interval of 2km along pavec

roads. A forest ranger is travelling on Road x. He crosses arain s | T 1s > Bper467
located at (3,0). What is likely to be the location of the next shelte Bear 425

Plot the points P(G4) anQQ, 4) on the graph paper. Now, plot the points R and S such that triangle PQR
triangle PQS are isosceles triangles.

ANSWERS

MCQ TYPE ASSERTION REASON TYPE VERY SHORT ANSWER T YPE
1. b) Donotlieinthe |1.d 1. Ist Quadrant

same quadrant 2.b 2. origin

2.0)(3,4) 3.b 3. (y,X)

3.0)-, + 4.d 4. (5, 0)

4. b)-10 5.a 5. (0,-9)

5. b) (2;2)

SHORT ANSWER TYPE QUESTIONS

1. Rectangle, yaxis

2.3

3. Coordinates of the points A, B, C, D, E and F ard A ,B(9,0), C(5,-6), D(5;6), E(12,0) andF(5,6)
coordinates of the point of intersection of AC with thaxis is ¢5,0) and coordinates of the point of intersect
of AC with the xaxis is (5,0)

4. (0, 0) (10, 0) (10, 8) (0, 8)

5. M(-5, 0) and N(O, 4)

L ONG ANSWER TYPE QUESTIONS

1. Yes, we get a straight line by joining these points. Relationy = 2x + 1

2.1) IV Quad i) | Quad i) 1V Quad v) IV . v) Il

3. Trapezium and Area = 45sq. unit

4. Time = 1lhr coordinate of school i3(-4)

5. 1) square ii) 32sg. unit

CASE BASE STUDY QUESTIONS

) A3, 5),B(7,9) i) C(11, 5), D(7, 1) iii) 8units or 8 units
) (3, 4) i) (2, -3) iii) x-axis  or origin
i) A2, 2), B(6, 2), C(6, 5), D(2, 5) ii) 14 unit i) 12 sq. unit

HoTs

i) 2km i) (5, 0)

Any point on the »axis
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CHAPTER T 04
LINEAR EQUATION IN TWO VARIABLES

MIND MAPPING

I Linear Equation in Two variables ]

General
Form

e amples

ax+by+c=0

a,b,c are
constants,
X,y are
variables

Solutions

Values of x and y
satisfying the
equation
Example
Solutions of x+2y=7 are
(1) x=5,  y=1 (jii) x=6, y= ; Number of w
(1) x=3, y=2 (iv) x=1, y=3 Solutions
otc.

Graph

GIST/SUMMARY OF THE LESSON :
A LINEAR EQUATION
A SOLUTION OF LINEAR EQUATION
A GRAPHICAL REPRESENTATION

DEFINITIONS AND FORMULAE :
M EANING OF THE CHAPTER NAME

A GENERAL FORM of linear equation in two variabtd &0 @ T
Linear Equation in two variables

s

Degree-1 Equality ‘=  two variables mainly x & y

where a, b, c are real numbers and a & b are coefficients of x and y respectively

such that a & b I 0 and x, y are variables
LINEAR EQUATION IN ONE VARIABLE

GENERALFORM :+e {4 1, where a and b are real numbers
GRAPH: A graph on a linear equation always show a straight line. (Hint: lir~~* .
means straight) h i O

SoLUTION : Points lying on a line are known as Solution. e

2

In other words, the pair of values x and y which satisfies the equationare _ -« - - .. ' - N
known as Solution. i

-2

Example: x + y =4 ; Solution of equation x +y = 4 are [
(0, 4) (1, 3) (2, 2) (4, 0) and many more.

>

>
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A line has infinitely many Solution as infinite points lie on a line.
Equationof x-axis: y = 0 (ordinate on x axis is zero)

Equation of yaxis: x= 0 (abscissa on y axis is zero)

Equations of lines parallel te axis and y axis

X = a ; Equation of a line parallel to-yxis at a

x =-a ; Equation of a line parallel to-yaxis at a distance o

—

distance of 06ad wunit 6ad unit to the
JHE g HEEBL S

B |
o1

HEEE

R A R

| ef t

y = b ; Equation of a line parallel to-axis at a

di stance of 6bod uni 6bo

t o

y =-b ; Equation of a line parallel to-xaxis at a distance o
uni t

t he

MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS)

bel c

A linear equation has
a) unique Solution b) two Solution
) no Solution d) infinitely many Solution

SOLUTION :

which of the following is not a linear equation
a)3x+3=5bx+2 b) x-x1 5 3=
C)x+5=3%i5 d)(x+2f=x%18

SOLUTION :

The equation of yaxis is

ayx=a b)y=b c)x=0 dy=0

SOLUTION :

The graph of 7x + 11y + 13 =0 is
a) a straight line parallel toaxis  b) a straight line parallel to-gxis
c) a general straight line d) None of these

SOLUTION :

If x =2 and y = 3 is Solution of the linear equation 23ax + 37ay = 785 then the v
ais
a)0 b) -5 c)1l d) 5

SOLUTION

Which of the linear equation has Solution as-87y = 5?
a)2x+y=8b)x+2y=8c)x+y=8 d)ix+y=8

SOLUTION :

The equation y = 0 represeiits
a) x-axis b) y-axis c) a line parallel tosaxis  d) a line parallel to yaxis

SOLUTION

The graph of x + y = 2 is a line which meets thaxis at the point.
a) (2,0) b) (3, 0) ) (0,2) d) (0, 3)

SOLUTION

a

9

The intersection point of the lines x5andy = 3
a) (5’ 3) b) (5" 3) C) (-5’ '3) d) (-5’ 3)

SOLUTION

c

10 Any point on the line y = x is of the form

SOLUTION

.C
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a) (a, 0) b) (0, a) c) (a, a) d) (a,ia)
ASSERTION - REASON BASED QUESTIONS
DIRECTIONS: In following questions, a statement of Assertion(A) is followed by a statement of Reason (F
Choose the correct option.
a) Both assertion and reason are true and the reason is the correct explanation of assertion.
b) Both assertion and reason are true but the reason is not the correct explanation of the assertion.
c) Assertion is true and the reason is false.
d) Assertion is false and the reason is true.
1 Assertion(A):The point (2, 2) is the Solution of x +y = 4. SOLUTION : @)
Reason(R)Every point which satisfies the linear equation is a Solution of the eqt
2 Assertion(A): If x =2K 1 and y = k is a Solution of the equationi3%y i 7 = 0, thenSoLUTION : b)
value of k is 10.
Reason(R)A linear equation in two variables has infinitely many Solution.

3 Assertion(A): y = 3x represents a line passing through the origin. SOLUTION : C)
Reason(R): Any line paralleltotheexx i s at a di stance 0
4 Assertion(A): If x =-2, y = 1 is a Solution of the equation 2x + 3y =k, SOLUTION : d)

then the value of k is 7.
Reason(R): The Solution of the line will satisfy the equation of the line.

5 Assertion(A): An equation of the form ax+by+c = 0 wherb and c are real numberSoLUTION : b)
Such that a and b are not both zero, is called a linear equation in two variables.
Reason(R): A linear equation in two variables has infinitely many Solution.

6 Assertion(A): x =3 and y = 2 is a Solution of the linear equation 2x + 3y =12  SOLUTION : b)
Reason(R): x =4 and y = 2 is a Solution of the linear equation x + 3y = 10

7 Assertion(A): Ifo=4a and y =a + 5 is a Solution of the equationi Hy i 7 = 0, therSOLUTION : d)
the value of a is 10.
Reason(R): A linear equation in two variables has infinitely many Solution.

8 Assertion(A): Point (0;3) is a Solution of the equation 2x +y + 3 = 0. SOLUTION : @)
Reason(R): A point which satisfies the equation is known as Solution.

9 Assertion(A): A point lies on a linear equation is known as Solution. SOLUTION : C)
Reason(R): A linear equation has a unique Solution.

10 Assertion(A): The intersection poiof a line y =-3 with x-axis is €3, 0). SOLUTION : d)

Reason(R): Y =3 is a line parallel to-axis at a distance of 3 unit to the negative
direction of y axis.
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1 1If (1, -2)is a Solution of the equation By = p then find the value of P.
SoLUTION : Because (1,2) is the Solution of equatiory2p Cthis value of x and y will satisfy the given
equation; 2x1-(-2) = p; 2+2=p ;P =4
2 Find the value of k, if x =1, y = 1 is a Solution of the equation 2x + 3y = k.
SOLUTION : Given equation is 2x+3y= kNow put values of x,y in the equatier2+3=k ;Ck =5

3 1) Any point on the xaxis is of the form? SOLUTION :(a, 0)
if) Any point on the y axis is of the form? SOLUTION : (O, b)
4 i )A point which satisfies a | inear ¢SOLUTION: Solution
ii)A Ilinear equation has ééééé. Sol (SoLuTion:infinite
5 i) what is the equation of-axis? SOLUTION:y =0
i) ) what is the equation of-gxis SOLUTION: X =0
6 i) Equation of line parallel to-axis at a distance 5units to the negative directior 0{SOLUTION iy =-5
axis? SOLUTION: X =3

i) Equation of line parallel toaxis at a distance 3units to the positive direction-of
axis?
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7

10

Find two Solution for the equations 4x + 3y = 12.
SOLUTION : Forx =0;4(0)+3y =12 ;3y=12;Y =4 ;Fory 4 + 3(0) =12 ; 4x =12 ; x =3 ; The two
Solution are (0,4) and (3,0).
Find the coordinates of the points where the graph of the equatioBy7x 4 cuts xaxis and y axis.
SOLUTION : 3X + 4y = 12 The pointony axjidetx =0, so0 3(0) +4y =12 ,4y =12,y = 3 Pointis (0, 3)
The point on x axis Let y =0, so 3x + 4(0) =12, 3x = 12, x= 4 Point is (4, 0)
Write the equation &= - in the form of a linear equation in two variables. Compare with ax + by + c =0 v
the value of a, b and c.
SOLUTION :50w=-; 50X 2=7 ; 100w= 7 ; 10x+0.y7=0 ; 10x+0.y7=0
Compare withax+by+c=0;a=10,b=0,d=
Find the value of k, if x =1, y = 1 is a Solution of the equation 2x + 3y = k.
SOLUTION : Given equation is 2x+3y= k , Now put values of x,y in the equatig®3=k ;Ck =5
SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)
Express the following linear equations in the form ax + by + ¢ = 0 and indicate the values of a, b and c i
casei) X1 y/21 5=0ii) 3x =-7y
SOLUTION : 1 )X T y/27 5=01i) 3x =-7y
2xTy-10=0
Compare with general egtionax + by + c =0
a=2,b=1,c=-10
(i) 3x+7y=0
Compare with general egtionax + by + ¢ =0
a=3,b=7,c=0
Write three Solution of the equation x = 6y
SOLUTION : put y = 0 then x = 6x0 = 0 Solutionis (0, @uty = 1 then x = 6x1 = 6 Solution is (6, 1) ;
put y =-1 then x = 6x1 =-6 Solution is {6, -1) ; Two Solution are: (0, 0), (6, 1) an® (,-1)
Check which of the followings are the Solution of the given linear equatiorb@x 15 ,

Find i) (0,-3) i) (-2, 2) iii) (5, 0) iv) (10,-3)

SOLUTION : Equation 3x 5y = 15

i) (0, -3) i) (-2, 2) i) (5, 0) iv) (10, 3)
putx=0andy:putx=-2andy=Zputx=5andy=0 putx=10andy =3
-3 3x-2-5x2 =15 3x5-5x0 = 15 3x10-5x 3 =15
3x0-5x-3=15 67 10=15 15-0=15 30-15=15
0+15=15 -16 = 15 ( False) 15 =15 (True) 15 =15 (True)

15 =15 (True) |Not a Solution Yes, it is a Solution. Yes, it is a Solution
Yes, itis a

Solution.

If x =-7,y =5 is a Solution of the equation 3x + 4y = k, find the value of k.

SOLUTION : Equation 3x + 4y = k , Since, x-%, y = 5 is a Solution of the above equation so it will satisfy it

3x-7+4x5=k-21+20=k:1=k; k=-1

Let y varies directly as x. If y = 12 when x = 4, then write a linear equation.

What is the value of y when x =5

SoLuTiIoN:  Gi ven that, y varies as x i.e. vy = kxé.(
substituting these values inwedion(i)) ; 12 = 4k ; k = 12/4 ; k = 3 ; putting the value of k iruation(i)

y = 3x (Required linear egtion) ; Now, whenx=5;y=3x5;y=15

Write 3y 4x = 0 in the form of ax + by + ¢ = 0. Write x in terms of y. Find any two Solution of the equatil
How many Solution you can find out?

SOLUTIONdpw  Tw TN TtTw ow T'm(formofax+by+c=0);1Tw own

X ==y (xin terms of y) . For Solutions, Puty = 0 thenxx0x =0
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Solution (0, 0) , Puty = 4 then x=x 4 ; x = 3 Solution ( 3, 4) two Solutionutons are: (0, 0) and (3, 4) . we
find infinitely many Solution of any linear equation.

7 In an test, a boy gets 4 marks for each correct answer and loc o 7
marks for each incorrect answer. If he gives x correct answer,
incorrect answers and he gets 20 as total marks. Write this sit
in the form of linear equation. Also, Draw the graphdbtained
linear equation.

4x-y=20
SOLUTION : correct answers = x ; Marks for each correct
answer = 4
Incorrect answer =y ; Marks for each incorrect
answer =1
Total marks = 20 ; Linear equation is: 4k y =
20

8 Draw the graph for the lines x = 3, &,y = 2 PRI S
andy =-2. vz |7
SOLUTION :

9 Draw the graph for the linear equatiod23y =
= 6. Find the ceordinate of the points where tl. =
line meet x axis and yaxis. '
SOLUTION :
20+3y=6
X- axis coordinate (3, 0)
y- axis coordinate (0, 2)

i

hd g Wt

.

10Sarita distributes chocolates on the occasion
chocol ates to adults. | f cdumbnelr tot achidli dtem biusg
i) write in the form linear equation in two variables.
ii) If she distributed 145 chocolates in total, find number of children?
SOLUTION : i) 5w+ 20 =y ; ii) puty = 145 in Bo+ 20 =y, we getw= 25
LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS) |

1 A positive number is 5 times another number. If 21 is added to both the numbers, then the new larger n
become twice the other smallest new number. What are the numbers?
SOLUTION : Let the first number @
Cthe second number will be =65, According to the given condition, 2o 21) = (50+ 21)+ 20+ 42 = 5®
+21t 5wi 20=42-21+ 3w=21t w=7
Cthe First number is = 7 and the second number is 5 x 7 = 35.

2  The linear equation that converts Fahrenheit (F) to Celsius (C) is given by the

relation c =

i) If the temperature is 86, what is the temperature in Celsius?

ii) If the temperature is 3&, what is the temperature in Fahrenheit?

i) If the temperature is@ what is the temperature in Fahrenheit and if the temperatu?g,is/Bat is th
temperature in Celsius?

iv) What is the numerical value of the temperature which is same in both the scales?

Solution given equation is ¢ =

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 35




i) Now, the temperature is 86°F

Cthe equatiomo= ;C= ;C= ;c=—;c=30°
Cthe Temperature in Celsius is 30°

i) now, the Celsius temperature = 35° ; equation 35—=—

t 35x9 =5fi 160+ 315 =5fi 160+ 5f=315+16G 5f=475 f=475/5f=95°
Gthe temperature in Fahrenheit is 95°F
i) CIf temperature =
by the equation 0 =

t 0=5Fi 160
t 5F =160

t F=160/5

t F=32

Again if temp. is OF
by equationt+ C=
t C=——

) t C=160/9
CIf temp. is OF then in Celsius =17.7C

iv) Let the temp. which is same in both the scale is = xo by the equatien—

t 9x =5xT 160+ 9xT 5x =-160+ 4x =-160+ X =-160/4+ X =-40
Hence,-400 is the temperature which is same in both the scales.

3 Draw the graph of linear equation 3y = 4.

From the graph find the value ofp and q if €2s)

graph passes through{), and (3, q)

SoruTion : Clearly (0,-4) lies on the graph & &

line 15 / L Tk
So, (0,-4) = (p,-4) P = Osimilarly, (3, 5) Yo~

liesonthelinesog=5 /

4 The organizers of an essay competitilgeide that a winner in the competition, gets a prize, of Rs. 100 anc
participant who does not win gets a prize of Rs.25. The total prize money distributed is Rs.3,000. Find tl
number of winners, if the total number of participants is 63.

SOLUTION : Let the participant who does not win = x

Cthe participant who win = 68x because total number of participants = 63

ATQ, Total prize win by winners = 100 (63x)

Total prize obtained by who does not win 25(x)

C The total prize money distributed = 3000

C25x + 100 (63 x) = 3000+ 25x + 63001 100x = 3000 -75x = 3000 6300

t -75x=-3300x =—x =44
C The total number of winners = 6344 = 19

5 Write each of the following as an equation in two variables:

a)x=-5b)y=2c)2x=3d)y+7=0e}x=0
SOLUTION :
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a)x=-5 b) y=2 C) 2x=3 dy+7=0 e)5i x=0

x+0=-5 0+y=2 2x+0=3 Ox+1y+7=0 -Xx+5=0
0.x+y=2 2x+0.y=3 X+0y+5=0

x+0y+50.x+y-2=0 2x+0.y-3=0

=0

CASE BASED QUESTIONS (04MARKS QUUESTIONS) ]

An architecture makes a layout of a houbethe given layout I I
the design and measurements has been made such that. — - !

i) Find the area of the layout. I Bath
ii) If the area of two bedrooms and kitchen together is 75 s om Bedroom 1 |rgom Kitchen
Represent this condition algebraically by using dimensions I

the above layout.

2m
iriTi1) Form a linear equation if the area of the living room is 9 I Living Room
SOLUTION : i) Area of the layout = 15 x 12 = 180 sg. m Sm Bedroom 2
i) Area of two bedrooms =2 x ( x 5) = 1.0 I
Area of the kitchen = 5ylt is given that area of two bedroon | > ¢ "
and kitchen together is 75 square m. sopi®By = 75 ; 2o+ y 15m

=15
iii) Area of the living room =95 sg. m ;@+ 7(2 +y) = 95
20+ 14 +7y=95; 20+ 7y =95/ 14 ; 20+ 7y =81

2 Ashish and his friends decide to visit Delhi and he decides
travel via Delhi Metro. He starts from New Delhi metro stat™
if Ashish buys 3 tickets to Rajeev chowk from New Delhi ai=
tickets to Hawxhas from Rajeev chowk and the total cost i
Rs. 76. If the fare of a ticket to Rajeev chowk from New De—~=
is Rs.wand to Hawz Khas from Rajeev chowk is Rs. y. On
behalf of this information, answer the following questions
i) Respresnt the Ist condition algebraically.
i) How many Solution are there for the linear equation
representing the above situation?
iii) If the fare of 1 ticket to Rajeev chowk from New Delhi is
Rs. 8. What is the fare to Hawkhas from New Delhvia
Rajeev chowk
SOLUTION : i) 3w+ 2y =76
ii) infinite many Solution
iii) fare of 1 ticket to Rajeev chowk from New Delhi is R8.

i.e.w=18
S0,3x18+2y=76;54+2y=76;2y =764 ;2y =22,y =
11
Total fare = 18 + 11 = Rs. 29
3 Alending library has a fixed charge for the first three days [ll| ' 11l “

an additional charge for each day thereafter. Raj paid Rs.3
a book kept for five days - R

i) Form a pair of linear equations in two variables from this UL i
situation if the fixed charge is x and additional charge for e -
day is y. : =

i) Express the above linear equation in the form ax + by + / ‘,
0 and indicate the values of a, b and c. N
i) If the fixed charge is Rs.6 and the book is kept for 15 di&
then what is the total amount Raj has to pay?
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2

SOLUTION : i) w+ y(5-3) =30 ; x +2y = 30

i) w+2y-30=0;a=1, b=2,c30

)6 +2y=30;y=12; Totalamount =6 + 12 x 12 = Rs.]

HOTS

Find the Solution of the forms x =a, y =0 and x = 0, y = b for the following equations:

2x+ 5y = 10and 2x+3y =6 Is there any common Solution?

SOLUTION : Substituting x = 0 in the equation 2x + 5y = 10, we get 2x0 + 5y =10 ; 5y=10;y =2

Thus, x =0 and y = 2 is a Solution of 2x + 5y = 10.

Substituting y = 0 in 2x +5y = 10, we get 2x+5x0 =10 =2x=10=>x=5

Thus, x =5 and y = 0 is a Solution of 2x + 5y = 10. Thus, x=5, y=0 and x=0, y=2 are two Solution of 2x+
Consider the equation 2x +3y = 6. Substituting x = 0, in this equation, we get 2x0+3y=6 ; 3y=6 ; =>y =
So,x=0,y=2is a Solution of 2x + 3y =6

Substituting y = 0 in 2x+3y = 6, we get 2x + 3x0=6 ; 2x = 6 ; X = 3 ; Thus, x=0, y=2 and x=3, y scludicn
of 2x+3y=6 , Clearly, x = 0, y = 2 is common Solution of the given equations.

If the work done by a body on application of a constant force is directly proportional to the distance trave
the body, express this in the form of an equation in two variables and draw the graph of the same by tak
constant force as 5 unitslsb, read from the graph the work done when the distance travelled by the body
units (ii) O units.

SoLuTION : Consider y as work done and xdistance travelled by the body
y = Cx, where C is a constant , It is given that the constant force is of 5 units, C=5; PuttihngC=5iny =
get y = 5x This is the required equation in two variables. Putting x=0 in (i), we gety = 0 ; Putting x=1 in (
get y=5.

Thus, we have the following table exhibiting the values of y for differe

X 0 1

values of x. Plotting points O(0,0) and A (11> 5 lon graph N

paper on a suitable scale and drawing a line passing through these t
points, we obtain the graph of y = 5x as shown In order to find the wc
done in travelling 2 units distance, we first identify point A representir
units on Xaxis and thewraw a vertical line to cut y = 5x at P. From P
draw perpendicular PM on-#xis. Clearly, M represents (0,10). Hence,
work done in travelling 2 units is 10 units.

if)Clearly, y = 0 when x = 0 so, work done is zero when no distance is travelled.

EXERCISE

MULTIPLE CHOICE TYPE QUESTIONS

3x + 10 = 0 will have

a) Unigue Solution b) Two Solution c) infinitely many Solution d)No Solution

The cost of ball pen (y) is Rs. 10 less than half of the cost of fountain pen(x) . The linear equation in twc

////////

wi | | be éééééecéeeeée

—a
v

a) x+y+10=0 b)2x+y+20 =0 C)2xy+20=0 d) x-2y-20=0
The Solution of equationix2y =4 is
a) (0,2) b) (2,0) c) (4,0 d) (1,1)

Which option shows 5§ 8x = 7(x + y)i 9 expressed in the form of ax + by + ¢ =0?

a)-x+6yi 9=0 b)-x+12yi1 9=0 <) 15x+2yi 9=0 d)15xi 4yi 9=0

In an exhibition, the cost of tickets for an adult is Rs.5 more than thrice the cost of a ticket for child. Whi
equation relates the cost y, of adult tickets in terms of the cost x, of child tickets?

a)y=5+3x b)y +5=3x c)y=3+5x d)y + 3 =5x

ASSERTION REASON QUESTIONS

Assertion(A): A linear equation 53y = 2 has only (1,1) as a Solution .

Reason(R): A linear equation in two variables has infinitely many Solution.

Assertion(A) : The point (2, 2) is the Solution of x +y = 4.
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Reason(R): Every point which satisfy the linear equation is a Solution of the equation.
Assertion(A): If x =2, y = 1 is a Solution of the equation 2x + 3y = k, then the value of k is 7.
Reason(R): The Solution of the line will satisfy the equation of the line.

Assertion(A) : The graph of the linear equationi 2x= 1 passes through the point (2, 3).
Reason(R): Every point lying on graph is not a Solution df 2x 1.

Assertion(A): The point (3, 0) lies on the graph of the linear equation 4x + 3y = 12.
Reason(R): (3, 0) satisfies the equation 4x + 3y = 12.

VERY SHORT ANSWER TYPE QUESTIONS

The equation of aline parallelteaxx i s i sééeéeééeé. =a, -zevdireatnembar. i s a
The equation of a line parallelteayx i s | sééééééé. =a, -zavdreatnembar. i s a
The graph of every | inear equation in two var.i

The linear equation 7x + 9y = 8 has a unique Solution. (True/False)

The graph of the linear equation x + 2y = 5 passes through the point (0, 5). (True/False)

SHORT ANSWER TYPE QUESTIONS

Find the value of P if x = 2, y = 3 is a Solution of equation 5x + 3Py = 55.

The cost of coloured paper is 7 more than 1/3 of the cost of white paper. Write this statements in linear

in two variables.

Write the equations of two lines passing through (3, 10).

If the points A(3, 5) and B(1, 4) lies on the graph of et by = 7, find the value of a.

Determine the point on the graph of the equation 2x + 5y = 20 whoserginate is 5/2 times its ordinate.

L ONG ANSWER TYPE QUESTIONS

Draw the graph of equation x + y = 5. Also, find the area bounded by line and coordinate axes.

Sarika distributes chocolates on the occasion of children's Day. She gives 5 chocolates to each child an

chocolates to adults. If number of children is represented by 'x' and total distributed chocolates as 'y'. W

the form of linear equatiomm two variables. If she distributed 145 chocolates in total, find number of childr

Riya participates in Diwali Mela with her friends for the charity to centre of handicapped children. They c
3600 to the centre from the amount earned in

Form the linear equation in two variables. If number of girls are 8, find number of boys.

We know that C= 2 T, taking T=22/7, circumference asifs, radius as units, form a linear equation. Draw {

graph. Check whether the graph passes through (0, 0). From the graph read the circumference when ra

units.

Find five Solution of the line y = x.

CASE BASED QUESTIONS

Rajan planned to celebrate his daughter's birthday in a

orphanage centréle bought apples to give to children a

adults working there. Rajan donated 3 apples to each

children and 4 apples to each adult working there along

birthday cake. He distributed 100 total apples.

i) How to represent the above situation in linear equatic |

two variables by taking the number of children as 'x' an

number of adults as 'y'?

ii) If the number of children is 20, then find the number

adults

iii) Find the value of b, if x =9, y = 10 is a Solution of tt

equation 3x + 5y = 11b
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Petrol is flowing into a tank at the rate of 25cms3/sec. Th
volume of petrol collected in x sec is y cm3

i) Represent the above situation in linear equations in t
variables.

i) Express the above linear equation in the form ax + k
c=0

and indicate the values of a, b and c.

iif) Find the volume of the petrol after 4 seconds.

OR After how many seconds the volume is 500cm3.
Shikhar went for shopping in the evening by metro with
father who is expert in mathematics. He told Shikhar th
path of the metro A is given by the equation 2x + 4y = &
Path of metro B is given by 3x + 6y = 18. His father put
some equation to Shikh

Help Shikhar tdSolve the problem: _
i) What is the intersection points of the equation 2x + 4\§ ¥
with coordinate axes? S
i) What is the intersection points of the equation 3x + ¢
18 with coordinate axes?

iii) What is the intersection point of these equation?
HoTs

Draw the graphs of the linear equations 48y + 4 = 0 and 4x + 3320 = 0. Find the intersection point and ar
bounded by these lines andl &xis.

Aarushi was driving a car with uniform speed 60km/h. Draw distaimoe graph. From the graph, find the
distance travelled by Aarushi ing)- hours ii) -hours

elcome 1o the

W
RAILWAY STATION

ANSWERS
MULTIPLE CHOICE |ASSERTION VVERY SHORT SHORT ANSWER
REASON
C) infinitely many 1.b) ly 1p=5
Solution 2.a) 2. X 2.cost of coloured paper = x , cost of white paper y
d) x-2y-20=0 3.a) 3.Straight line  equationis 3X y-21=0
c) (4,0) 4.c) 4.False 3x+y-13=0and2Xxy+4=0
C) 15x +2yi 9=0 5. a) 5.False 4.a=-1
a)y =5+ 3x 5.(5, 2)
L ONG ANSWER TYPE QUESTIONS
12.5 Sq. unit

a)5x+20=yb)x=25

a) 150x + 200y = 3600 b) no. of boys = 12

7y = 44x , yes line passes through the origin. When r = 2.8cm circumference = 17.6 units
(1,1),(0,0),41,-1), (2, 2), {2,-2)

CASE BASE STUDY QUESTIONS

[N

i) 3x+4y =100 ii) No. of adults = 10iii))b=7

i) y=25xii) a =25, b =1, ¢ = 0iii) 100cm?3

Or 20 seconds

i) (4, 0), (0, 2)ii) (6, 0), (0, 3) iii)) No intersection point

HoTs
(3, 4) and Area is 12 sg. unit

N

i) 150km i) 30km
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CHAPTER 5
INTRODUCTION TOEUCL | BBEOBIETRY

MIND MAPPING

Euclid's geometry

Axioms

Assumptions used in general
mathmetics not generally
linked to geometry

Postulates

assumptions which are
specific to geometry

/r_Things which are equal to the same \1 ﬂ__h straight line may be drawn from one \
things are equal to one another. point to any other point.
2.If equals are added to equals, then 2_Aterminated line can be produced
whales are equal. indefinitely.
3.If equals are subtracted from equals, 3. Acircle can be drawn with any centre and
then remainders are equal. any radius.
4. Things which coincide with one another 4_All right angles are equal to one another.
are equal to one another. . . . .

i 5_If a straight line falling on two straight

5. The whole is greater than the part. makes the interior angles on the same side
6. Things which are double of the same of it taken together less than two right
things are equal to one another. angles, then the two straight lines, if

produced indefinitely, meet on that side on

?..Thlngs which are halves of the same which the sum of the angles is less than two
w'ungs are equal to one another mght angles /

GIST/SUMMARY OF THE LESSON
2)

AThe word 'geometry' comes from the Greek words 'geo’, meaning the ‘eari -
"metrein', meaning 'to measureb / \

AGeometry originated from the need for measuring land. N\
AEuclid , the Greek mathematician is called the Father of Geometry. ?
AEuclid collected all the known works in his time and created his famous tre —
iAEl ementsodo . He divided the OEI e '
book.

AEuUCLID 65 DEFINITIONS
A point is that which has no part.
A line is a breadthless length.

The ends of a line are points.
A straight line is a line which lies evenly with the points on itself.

A surface is that which has length and breadth only.

The edges of a surface are lines.

A plane surface is a surface which lies evenly with the straight lines on i

AUNDEFINED TERMS:

oln geometry, a point, a line and

0 considered as undefined terms.

o Though Euclid defined a point, a line and a plane, the definitions are nof
accepted by mathematicians. Therefore, these terms are now taken as
undefined.

o0 Axioms and postulates are the assumptions which are obvious universa

They are not proved. Example Sun rises in the east and sets in the wes

O 0O O0OO0OO0OO0O0
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universal truth. Postulates are the assumptions which are specific to ge«
whereas axioms are the assumptions used throughout mathematics anc
specifically linked to geometry.

o0 Theorems are the statements which are proved using definitions, axiom
previously proved statements and deductive reasoning.

EucLID Gs AXIOMS

A Things which are equal to the same things are equal to one another.
Example: if A=5 and B= 5, then A=B

If equals are added to equals, then wholes are equal.

Example: if A=B and C=D then A+C = B+D

If equals are subtracted from equals, then remainders are equal.
Example: if A=B and C=D then &£ = B-D

Things which coincide with one another are equal to one another.

> > >

Example: if you place one square exactly over another and they match {'Z ; ' '-,'*‘ \

perfectly, they are equal in shape and size.

The whole is greater than the part

Example: A full pizza is bigger than just one slice of it.

Things which are double of the same things are equal to one another.

Example: if two sticks are each twice as long as a 5cm stick, they are b

10cm and so are equal.

A Things which are halves of the same things are equal to one another.
Example: if two pieces of chocolate are each half of a 100g bar, they b
50g and equal.

EucCLID 88 POSTULATES

Postulate 1. A straight line may be drawn from one point to any other point

Postulate 2. A terminated line can be produced indefinitely.

Postulate 3. A circle can be drawn with any centre and any radius.

Postulate 4. All right angles are equal to one another.

Postulate 5. If a straight line falling on two straight falling on two straight lir

makes the interior angles on the same side of it taken together less than tv

angles, then the two straight lines, if produced indefinitely, meet on that sic
which the sum of the angles is less than two right angles.

Two equivalent version of fifth postulate are:

For every line | and for every point P not lying on |, there exists a unique lir

passing through P and parallel to I. Two distinct intersecting lines cannot b

parallel to the same line. Theorem

STATETMENT :Two distinct lines cannot have more than one point in comm

Given : Two lines | and m.

To prove :Lines | and m cannot have more than one point in common

Proof :Let us suppose that the two lines intersect in two distinct points, say P anc

Now there are two lines passing through two distinct points P and Q.

But this contradicts the axiom that only one line can pass through two disti

points.

So, the assumption that we started with, that two lines can pass through tw

distinct points is incorrect. From this, we conclude that two distinct lines ca

have more than one point in common.

MULTIPLE CHOICE QUESTIONS (1 MARKS QUESTIONS)

>

>

1 What does the Greek word O0Geo0 mean ANSWER:B)Earth
a)Line B) Earth C) Point D) Ground

2 According to Eucliddés definition, t hANSWER:A) points
a)Points B) edges C) dimensions D) surfaces
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3 The assumptions which are specific to Geometry are called as : ANSWER :B) Postulates

a)Definitions B) Postulates C) Elements D) Axioms

4 Euclid stated that o6all right angl e sANSWER:C)a postulat¢
A) an axiom B) a definition C) a postulate D) a proof

5 How many lines can pass through a given point? ANSWER :A) Infinitely
A) Infinitely many B) Only 1 C)2 D)4 many

6 Euclid collected all the known work in geometry and arranged in his famous treatANSWER :D) Elements
called Explanation: By
A) Axioms B) Postulates C) Definitions D) Elements Euclidds a

7 If a point A lies between points B and C , then ANSWER :d) BC + AC =
A)AC=2BC B) AC=BC C)AC=%BCd D)BC+AC=AB AB

8 4 Things which coincide with one another are equal to one another. A proved staANSWER :b) Theorem
is called :

a) Definition b) Theorem c¢) Proposition d) Both (b) and (c)

9 A pyramid is a solid shape , the base of which is ANSWER :b) square
a) a triangle b) a square ) a rectangle d) a polygon

10 How many lines can pass through 2 distinct points ? ANSWER :b) Only 1
a) Infinite b) Only 1 C) 2 d) 4

ASSERTION REASON BASED QUESTION
In the following questionsg statement of ASSERTION is followed by a statement of REASON . Choose
correct option from the following :
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion(
(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the correct explanation of Asserti
(C) Assertion (A) is true but Reason (R) is false.
(D) Assertion (A) is false but Reason (R) is true.

1 Assertion: There can be infinite number of lines that can be drawn through a sincAnswer :(B)
point. Reason: Lines are made up of infinite number of points.

2 Assertion: Through two distinct points , only one line can be drawn. Answer : B)
Reason: A line is formed by the joining only 2 points.

3 Assertion: If AB = PQ and PQ = XY, then AB = XY. Answer :(A)
Reason: Things which are equal to the same thing are equal to one another.

4 Assertion: If two circles are equal, then their radii are equal. Answer :(A)
Reason: Congruent circles have equal radii .

5 Assertion: Parallel lines are those lines which never intersect each other. Answer :(B)

Reason: Parallel lines can be two or more lines.

6 Assertion: A dimensionless dot which is drawn on a plane surface is known as ptAnswer : (B)
Reason: A point is that which has no part.

7 Assertion: A line segment cannot be extended from both sides. Answer :(B)
Reason: A collection of points that has only length and no breadth is known as a

8 Assertion: A line can be extended on both sides . Answer :(A)
Reason: According to Euclidbs second
indefinitely .

9 Assertion: An apple weighs 125 g but a part of it weighs more than 125 g. Answer :(D)
Reason: The whole is always greater than the part.

10 Assertion: Axioms are universal truths. Answer :(C)
Reason: Eucli d stated only 6 axi oms

VERY SHORT ANWER TYPE QUESTIONS (2 MARKS)

1 Inthe figure, AC = BD . Prove thattA=BC. A
SOLUTION: AC =BD ;AC + CD =BD + CD ( equals added to equals) ~
AD = BC hence proved
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2 Inthe given figure , PT =RT and TQ =TS, show that PQ = RS.
SOLUTION : PT=RT (1) ; TQ =TS (2) ; Adding (1) and (2)

PT + TQ =RT + TS (equals are added to equals whole are equal)
So, PQ = RS hence proved

3 If point C be the migpoint of a line segment AB , then write the relation
between AC, BC and AB , with a suitable figure .
SOLUTION: Relation :AC + CB = AB

4 Define perpendicular lines. Are there any other words that need to be
defined first?

SOLUTION : Two lines which intersect at right angles Words that neec
be defined : line, intersect, right angle

5 |Inthe figure; 1=" 2 and 2=" 3, show thdt 1=" 3 .Givereason .
SOLUTION : Given” 1=" 2 and 2=" 3

So,” 1=" 3 (Things which are equal to the same

thing are equal to one another)

6 Write any two Euclidbs postul at
SOLUTION: 1. A circle can be drawn with any centre and any radius.
2. All right angles are equal to one another.

7 Prove that an equilateral triangle can be constructed on any given line
segment.

SOLUTION : Given : line segment AB of any length.

Draw an arc with point A as the centre and AB as the radius. Similarly,
an arc with point B as the centre and BA as the radius.

The two arcs meet at a point, say C. Draw the line segments AC and E
form o ABC . Now, AB = AC (equa
By Eucliddéds axiom , things whic
one another Then AB = BC = AC.

8 What is a consistent system of axioms ?

SOLUTION : A system of axioms is said to be consistent , if it is impos
to deduce from these axioms a statement that contradicts any axiom c
previously proved statement .

9 IntheFig,if 1=" 37 2="4and 3 =" 4, write the relation betweénl

and2, using an Euclidoés axi om.
SOLUTION: Givert 1=" 3 (1)

r2="4(2)

‘3= 4(3)

From (1) ,(2) and (3)
" 1=" 2 (Things which are equal to the same things are equal to one
another.)

10 In the Fig, we have BX = %2 AB, BY =% BC and AB = BC. Show that E
BY.

SOLUTION: Given BX =% AB, (1) ; BY =% BC (2) ; BX=BY. (3) ; Tc¢
Prove BX = BY ; Proof From (1), (2) and (3)

BX = BY (Things which are equal to the same things are equal to one
another.)

SHORT ANSWER TYPE QUESTIONS (3 MARKYS)

1 Read the following statemen
threelinesegment s are equal to t

-

t:
he
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Define the terms used in this definition which you feel necessary. Are there any undefined terms in this”
justify that all angles and sides of a square are equal?

SOLUTION : The terms need to be defined are :

LINE : Undefined term Point PoLYGON : A simple closed figure made up of three or more line segn
PoINT : Undefined term ; LINE SEGMENT : Part of a line with two end points.

RAY : Part of a line with one end point  RIGHT ANGLE : Angle whose measure is 90

ANGLE: A figure formed by two rays with a common initial point.

Undefined terms used are : line, point.

Eucliddés fourth postul ate says that ndall right
In a square, all angles are right angles, ther
Three line segments are equal to fourth line segment (Given). Therefore, all the four sides of a square ¢
(by Eucliddéos first axiom Athings which are equ

If a point C lies between two points A and B such that AC = BC, then ¢ =

that AC =- AB. Explain by drawing the figure.
SOLUTION: Given AC=BC -

AC+BC = AB (Things which coincide with one another are equal to or
another.)

AC +AC =AB (AC =BC Given) ; 2AC = AB ; AC = AB.

In fig, point C is called a mighoint of line segment AB. Prove that every
line segment has one and only one 4pdant.

SOLUTION Let us consider AB has two mid point C and D

So AC = BC (1) AD = BD (2) ; Subtracting (1) from (2)

AD -AC =BD-BC ; CD=-CD ; 2CD =0CD =0

So the distance between C and D is O, i.e C and D coincides.

Thus every line has one and only one mid point.

4 In Fig, if AC = BD, then prove that AB = CD 8
SOLUTION: Given AC =BD A C D
AC i BC =BDT1 BC (equals subtracted from equals remainder are eqt
AB =CD

5 Why is Axiom 5, in the |list of
trutho?

SOLUTI ON Axiom 5 says @A whol e i
smaller than the whole thing. It is a universal truth which cannot be chi
6 In Fig, we have : AC = XD, C is the mpbint of AB and D is the mighoint
of XY. Using an Euclidbs axi om,
SOLUTION: AB = 2AC (C is the miepoint of AB)

XY = 2XD (D is the midpoint of XY)

Also, AC = XD (Given)
Therefore, AB = XY, because things which are double of the same thir 4” Ny
equal to one another.

7 Solve the equationial5 = 25 and state which axiom do you use here.
SOLUTION: : ai 15 =25. On adding 15 to both sides, we havelad + 15 = 25 + 15 = 40 (If equals are adc
to equals, then wholes are equal).

8 Ram and Ravi have the same weight. If they each gain weight by 2 kg
will their new weights be compared ?

SOLUTION': Let x kg be the weight each of Ram and Ravi. On gaining
kg, weight of Ram and Ravi will :
second axiom, when equals are added to equals, the wholes are equa Y7}
weight of Ram and Ravi are again equal. -

I=e
O
o
m
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" 1+ 3 =" 2+ 4 (‘things coincide with one another are equal to one

"1+ 3= 24 3 ( 3="4 given)
b 1 :.,- 2_+_r 3_"' 3 1 :.’. 2

Look at the Fig. Show that length AH > sum of lengths of AB + BC + C

SOLUTION : AB + BC + CD = AD )
AD is a part of AH( Wholes always greater than part

Therefofe,AH>A$3 759 Par) ABCDEFGH
AH > AB + BC + CD.

In the Fig, we have ABC =" ACB,” 3 =" 4. Show that 1 =" 2.
SOLUTION: Given” ABC =" ACB

another)

LONG ANSWER TYPE (5 MARKS)
Discuss the contribution of Euclid to the development of geometry. How is his approach still relevant in

mathematics?

EXPECTED RESPONSE Brief biography of Euclid, Introduction to his book Elements , Description of axiom
method, Influence on geometry in classrooms and logical structure in mathematics, Mention of other ge
that built upon or diverged from his model

How did the questioning of Euc lEuctidéa geéemetry?h P o st
Explain with examples.

EXPECTED RESPONSESt at e Eucl i ddés 5th postulate , Expl a

from the others , Development of new geometries like Spherical geometry (no parallel lines) , Hyperboli
geometry (many lines parallel) , Importance in modern fiekdsrielativity theory and cosmology

State and explain any four Eucliddéds axioms. Gi
EXPECTED RESPONSESt at e f our axioms (e.g., fAThings whi
another. o) |, Explain each in your own words ,

diagram if applicable
CASE BASED QUESTIONS

In a trip to a museum in Delhi, students observed that one of the halls

a rectangle. They i magined that

will appear as |l ines exhibited

back to school,theg i scussed Euclidbés ot he

their teacher. Next day they had a revision class in school where teact ‘,1 3

asked them following questions: G > E f:L "g
? State the first postulate of Euclid . el

Ans: A straight line may be drawn from one point to any other point. xd ¥ &

b d

? IfPQ=QR and QR =RP, then PQ = RP. Identify the axiom used i
this.
Ans: Things which are equal to the same thing are equal to one anoth(f"
? State Eucliddés 5th postul ate v
Ans: If a straight line falling on two straight lines makes the interior an¢
on the same side of it taken together less than two right angles, then tl
straight lines, if produced indefinitely, meet on that side on which the s

the angles is lassthan two right angles.

? OR Does Euclidbés 5th postul ate
Explain.

Ans: Yes , if the two straight lines make the interior angles on the sam

of it taken together as equal to two right angles, then the two straight li

will never meet and will be parallel.

A National Public School organised an education trip to a museum. Almost all the students of class IX w
the trip with their teacher of Mathematics.
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They saw many pictures of mathematicians and read about their contributions in the field of Mathemati

visiting the museum, teacher asked the following questions from the students. On the basis of the abovs
information, solve the following questis:

? Who is the teacher of Pythaoras?

ANS: Thales

? Name of the mathematician who is visible in the last picture.

ANS: Thales

? State any two Euclidds postul ate

ANS: A circle can be drawn with any centre and any radius
All right angles are equal to one another.

? OR Define Axioms, postulates and Theorem

Axiom- Assumptions used in general mathmetics not generally linked to geometry

Postulate assumptions which are specific to geometry

Theorem Theorems are the statements which are proved using definitions, axioms, previously proved
statements and deductive reasoning.

3 Rohan, a student of class 9th learnt that Labour day is celebrated on N »

He learnt the importance of house help and how everyone should resy
each otherdos work. Rohan6s maid
number of dresses .So Rohan, @birthday, plans to give both of them
same number of dresses

? If the children had x dresses each and Rohan gifts them 2 dresses

how many dresses will each chi
ANSSEach c¢child have after Rohanés
? Will the children have equal n
Which Euclidbés axiom is used h
ANS: Yes, if equals are added to equals whole are equal.

?1f p + g = 7 , then p + ¢ r
the axiom.

ANS: Yes, if equals are subtracted from equals remainders are equal.
? ORIf" 1=" 2,then21=2 2. Is any axiom used here? If yes, state

axiom
ANS Yes, Things which are double of the same things are equal to one
another.
HOTS
1 Eucli d assumes that fAda point is that which has

Is this concept purely theoretical or does it have real world application?

SOLUTION : In mathematics, a point is a conceptual tool an abstract idea to denote location only, not phy
Though it has no dimensions, it is defined to exist as a precise position in space. In a real world applica
graphs or blueprints) we regent points visually, but in theory they remain dimensionless. This abstractio
vital for constructing accurate models.

EXERCISE

MULTIPLE CHOICE QUESTIONS

1 The side faces of a pyramid are :
(A) Triangles (B) Squares (C) Polygons (D) Trapeziums
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2 Which of the following needs a proof ?

(A) Theorem (B) Axiom (C) Definition (D) Postulate

3 6Lines are parall el if they do not intersecto
(A) an axiom (B) a definition (C) a postulate (D) a proof

4 Observe the figure shown. A student claimed that the lines when extende =
at a point which Iies on the | ef] /

true, which of these justifies the claim? i °
(d p+q<180° (b) p +r<180°
(c) r +s<180° (d) s + q < 180° *

5 Two quantities P and Q are such that P = Q. Wh
added to equals, the wholes are equal so?

(a) P + x = Q1T x (b) P + x = Q + x (c) P + x
ASSERTION AND REASON QUESTIONS

In the following questions, a statement of assertion (A) is followed by a statement of Reason (R). Choos
Answer :out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.

1 Assertion (A): If AB = MN and MN = PQ, then AB = PQ.

Reason (R): According to the Euclidbds first ax
one anothero.

2 Assertion (A): If Rita and Reena are of same age that is 10 years then after 6 years also they will have t
age.

Reason (R): According to Eucliddés Axiom, when
3 Assertion (A): A cake when it is whole, assume it measures 2kg but when a slice is taken out of it and n
its weight will be smaller than the previous one

Reason (R): According to Eucliddéds Axiom, whol e
4 Assertion (A): Euclidodéds fifth postulate implie
Reason (R): the sum of interior angles will be equal to the sum of two right angles then two lines will me
other on either sides and therefore they will be parallel to each other.

5 Assertion (A): an infinite number of lines can be drawn to pass through a given point.

Reason (R): A line segment has only two end points.

VERY SHORT ANSWER TYPE QUESTION (2MARKS)

1 Inthe given figure, we havel =" 2,” 3 =" 4.

Show that ABC =" DBC.

State the Euclidbés axiom used.

2 Inthe Fig., we have AB = BC, BX = BY.
Show that AX = CY.

3 Two salesmen make equal sales during the month of August. In Septen
each salesman doubles his sale of the month of August. Compare their
September.

4 Itis known that x + y = 10 and that x = z. Show that z + y = 10?
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In the Fig, we havel =" 2 =" 3 Show that 1 =" 3. /\\

SHORT ANSWER TYPE QUESTIONS (3MARKS)

In the Fig. A -

(HAB = BC, M is the midpoint of AB and N is the midgooint of BC. Show

that AM = NC. N

(i) BM = BN, M is the midpoint of AB and N is the mighoint of BC. Show

that AB = BC. .

Read the following statemenAn equilateral triangle is a polygon made up of three line segments out of w

two line segments are equal to the third one and all its angles are 60° each. Define the terms used in th
definition which you feel necessary. Are there any undefined terthgs? Can you justify that all sides and a
angles are equal in a equilateral triangle.

Read the following two statements which are taken as axioms :

v If two line intersect each other, then the vertically opposite angles are not equal.

g If aray stands on a line, then the sum of two adjacent angles so formed is equal to 180°. Is this syste
axioms consistent? Justify your answer.

In the Fig, we have AC = DC, CB = CE. Show that AB = DE. *l: -

In the Fig., if OX =% XY and PX = %2 XZ and OX = PX, show that XY = 2

LONG ANSWER TYPE (5MARKYS)

Write Euclid 5th postulate and its equivalent version and explain with figure.

Write all Euclid postulate explain any one postulate with figure.

What is the difference between axiom, postulate and theorem give two examples of each.

What are undefined terms? Give examples

State and explain the significance of Eucli dos
geometries?

HOTS

Euclidodés fifth postul ate states that I f a stra

same side less than two right angles, then the two lines will meet. Can you explain why this postulate is
and not derivable fro the first four? What would geometry look like without it?

CASE BASED QUESTIONS(4 MARKS)

In last year, cyclone comes out in Andhra Pradesh. Due to this cy
many persons lost their lives and property. Deepak and Rohit dec
contribute equal amounts to National Disaster Relief Fund, so tha
suffered person get some relief.
(a) In this process, which axiom is used. Also write their statemen
(b) I f Deepak contributed 30
by Rohit?
(c) In the given figure,

p g

B

if PR = QS, then prove that PQ = RS.
OR Prove that every line has one and only onepoidt.
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2 Rahul has a fantasy of collecting the old stamp. So, one day he w
collect old stamps from two different market stores of the Indira N
market. So, Rahul decides to take three from each store.

(@) Itis known that a + b = 20 and a = c. Show that ¢ + b = 20. T
(b) How many stamps remain with each store after Rahul's purche <&
(c) Solve the equation y + 12 = 15 and state the Euclid axiom use
OR State any two Euclidds axi
3 One day during their visit to mathematics laboratory , some stude
observed a solid which looked like an incomplete pyramid. They a
their teacher abouke solid and she told them that it is a truncated
pyramid. She also told them thHaiw ancient Egyptians could find th
area of such shapes using basic knowledge of georiiégywhole
class was amazed to know the contributions of Greek Mathematic
Thales and his pupil , Pythagoras and also about Euclid , the Fath
Geometry, who collected allé¢hknown work and arranged them in h
book called AEl ements having
about axioms and postulates. Later, the students were asked the
following questions:

a) Name the shape that forms the base of a pyramid .

b) Name the famous book of Euclid and the number of chapters it
c) What is an axiom ? State any one axiom.

OR What is arPostulate ? State any one Postulate

ANSWERSOF EXERCISE

MCQs 1A 2A 3C 4C 5B
ASSERTION AND REASON 1A 2B 3A 4C 5B
VERY SHORT TYPE 3.Let x be sale in August. Sale in September 2x

CASE STUDY QUESTIONS A) Axiom 1 B) 30,000
B) x-3 ¢) y=3, axiom 3
A) triangle b) element 13 chapter

L]
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CHAPTER T 6
LINES AND ANGLES

MIND MAPPING

» Point
R i Types
+ Line segment Saslc Terms of Angles

ad Definitions
* Ray

» Intersecting lines

+ Parallel lines

LINES
AND
ANGLES
CLASS 9

« Complementary Angles
=» Sum =90

+ Supplementary Angles ~N
=+ Sum =180

» Adjacent Angles — of Angles
Common vertex and arm

« Linear Pair
Vertically Opposite Angles
Equal angles formed by intersecting lin J

by a
Transversal

GIST/SUMMARY OF THE LESSON :

by a
Transversal

Angle Formed

Acute Angle

Right Angle =80

Obtuse Angle = 90" and <180
Straight Angle =180

Reflex Angle >180°and < 380

Transversal Line

Corresponding Angles {Equal)

Alternate Interior Angles (Equal)

Alternate Exterior Angles (Equal)

Co-imterior (Consecutive)
Angles [Supplementary)

Transwversal Line

Angle formed

GIST OF THE CHAPTER: -
A Basic Definitions
Types of Angles
Types of Pairs of Angles
Important Angle Properties
Parallel Lines and a Transversal
Axioms and Theorems
DEFINITIONS AND FORMULAE :
BASIC DEFINITIONS :
A Line: Extends indefinitely in both directions.
A Line segment: A part of a line with two endpoints.
A Ray: A part of a line that starts at one point and goes on for
A Angle: Formed when two rays meet at a point.
TYPES OFANGLES:
A Acute Angle: < 90° Right Angle: = 90°
A Obtuse Angle: > 90° and < 180°
A Straight Angle: = 180°
A Reflex Angle: > 180° and < 360°
TYPES OF PAIRS OF ANGLES:
A Complementary Angles: Sum = 90°
Supplementary Angles: Sum = 180°
Adjacent Angles: Share a common arm and vertex.
Linear Pair: Adjacent angles on a straight line (sum = 180°)
Vertically Opposite Angles: Equal angles formed when two
intersect.
IMPORTANT ANGLE PROPERTIES:
A Linear pair angles are supplementary.
A Vertically opposite angles are equal.
A If two lines intersect, opposite angles are equal.

> > > > > >

> > > > >
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MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS)
Intersecting lines cut each other at:

a) One point b) Two points c) Three points d) Null
ANSWER: (a)

Explanation: Two lines always intersect each other at one point.
Two parallel lines intersect at:

a) One point b) Two points c) Three points d) Null

ANSWER: (d), Expl anation: I f two |ines are parall
other at infinity.

If AB || CD, EFU CD and GED = 135° as per the figure given below. LG B,
The value of AGE is:

a) 120° b) 140° c) 90° d) 135°

ANSWER: (d) Explanation: Since AB || CD and GE is a transversal.

Given,” GED = 135°, Hencé, GED =" AGE = 135° (Alternate interior angles) T D
4. If two lines intersect each other, then the vertically opposite angles are: ANSWER: (a)

a) Equal b) Unequal c) Cannot be determined d) None of the

above

5. Aline joining two endpoints are called: ANSWER ()

a) Line segment b) A ray c) Parallel lines d) Intersecting

lines

An acute angle is: ANSWER (b)

a) Morethan 90 °© b) Less than 90 °  c¢) Equal to 90 degred} Equal to 180 °

A reflex angle is: ANSWER (C)

a) More than 90 degrees b) Equal to 90 degrees
c) More than 180 degrees d) Equal to 180 degrees
A straight angle is equal to: ANSWER (C)
a) 0° b) 90° c¢) 180° d) 360°

Two angles whose sum is equal to 180° are called: ANSWER (d)
a) Vertically opposite angleb) Complementary angles

c) Adjacent angles d) Supplementary angles

10 In the figure below, which of the following are corresponding angle pairs: X

a) pand q b)" pand wc)” pand x d” pand z \\%\_\

%

ANSWER (b)

ASSERTION - REASONBASED QUESTIONS

In the following questions, a statement of Assertion (A) is followed by a statement of Reason(R).Pick thg
option:

BFC)Jth Assertion (A) and Reason(R) are true and Reason(R) is the correct explanation of Assertion (A).
Both Assertion (A) and Reason(R) are true but Reason(R) is NOT the correct explanation of Assertion (
Assertion (A) is true but Reason(R) is false.

Assertion (A) is false but Reason(R) is true.

1 Assertion (A): In afigure, x =y and a = b. then line | || n. 1 n

Reason(R) If a transversal intersects two lines in such a way that ¢ -
of corresponding angles are equal, then the two lines are parallel.

ANSWER. (a)x =y (Given) ,Therefore, | || m (Corresponding angles) j/ ¥

Also, a = b (Given) ,Therefore, n || m (Corresponding angles) (ii) %

From (i) and (ii), | || n (Lines parallel to the same line). PARRVA

2 Assertion (A) :Sum of the pair of angles 120° and 60° is supplementary.
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Reason(R) Two angles, the sum of whose measures is 180°, are called supplementary angles.
ANSWER: (a)

3 Assertion (A):The angles of a triangle are in the ratio 2:3: 4. The largest angle of the triangle is 80°.
Reason(R) The sum of all the interior angles of a triangle is 180°

ANSWER: (a)
4 Assertion(A)!l f angles 6adéd and O6bé form a |inear pair
Reason(R) Sum of linear pair of angles is always 180°.
ANSWER: (d)
5 Assertion (A):In the given figure, AOB is a straight line. 4
If” AOC = (3x + 10)° ©
and” BOC (4xi 26)°, theri BOC = 8@
Reason(R) The sum of angles that are formed on a straight line is equal (3x + 10)° | (4x — 26)°
180° A [ )
ANSWER: (a)

6 Assertion (A) :If two interior angles on the same side of a transversal intersecting two parallel lines are i
ratio 5:4, then the greater of the two angles i€ 100
Reason(R) If a transversal intersects two parallel lines, then the sum of the interior angles on the same
transversal is 180
ANSWER: (@)

7 Assertion (A) :An angle is 14° more than its complementary angle, then angle is 52°.
Reason(R) Two angles are said to be supplementary if their sum of measure of angles is 180°
ANSWER: (b)

8 Assertion (A) :Supplement of angle is one fourth of itself. The measure of the angl€’is 144
Reason(R) Two angles are said to be supplementary if their sum of measure of angfes is 180
ANSWER: (a)

9 Assertion(A)The value of x from the adjoir
Reason(R) If two parallel lines are intersected by a transversal,
then each pair of corresponding angles so formed is equal.
ANSWER: (b)

10 Assertion (A) :If two internal opposite angles of a triangle are equal and external angle is given to be 11
Reason(R) A triangle with one of its angl€’ 98 called a right triangle

ANSWER: (b)
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1 Inthe given fig AOC = ACO and BOD =" DBO prove =
that AC || DB I
SoLuTioN ;T AOC = ACO and BOD =" DBO [Given]
But,” AOC= BOD |[vertically opposite angles] [
" ACO=" DBO o
" BOD = BDO L=
AC || DB [By alternate interior angle property]

2 The measure of an angle is twice the measure of supplementary angle. Find measure of angles.
SOLUTION : Let the measure bé.
Then its supplement 30P- x°
According to question
x%=180F- x° x°=360- 2x°
3x°=360 impliesx®=120
The measure of the angles ag€f and60°
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Prove that if two lines intersect each other than vertically opposite
angler are equal.
Solution:Given: AB and CD are two lines intersect each other at O.
To prove: (i 1= 2 and (i)’ 3= 4
Proof:
"1¥ 4=180¢ é. . (i) [By Ilinear pair]
T2+ 4=180¢é . . (i)
"1+ 4= 2+ 4[Byeq (i) and (i)] 1= 2
Similarly,” 3= 4
Prove that if one angle of a triangle is equal to the sum of other two angles, the triangle is right angled.
SOLUTION . Given inYABC,” B=" A+ C
To prove:YABC is right angled.
Proof” A+ B+ C=1 8 0 A)§Sum of three angles of¥ABC is 180°]
"B A¥ Cé. . (2)
From (1) and (2)
" B+ B=180°
2 B=180° B=90°
In fig. sides QP and RQ &PQRare produced to points S al p
T respectively. [f SPR=135° and PQT=110° find PRQ. o
SoLuTioN ¥ PQT¥ PQR=180° 135
110+ PQR=180°
" PQR=180°110° 110
" PQR=70°
Also” SPRZ= PQR#+ PRQ]Interior angle theorem]
135°=70°+ PRQ
135%70°= PRQ
" PRQ=65°
In fig the bisector 6f ABC and” BCA intersect each other at
point O prove that BOC=90+"" A.
SoLUTION : GivenYABC such that the bisectors’oABC and
" BCA meet at a point O, To ProveBOC=90°+" A

Proof: INYBOC™ 1+ 2+ BOC=180.....(i)

In YABC, A+ B+ C=180°% A+2 1+Z 2=180°

[BO and CO bisectsB and” C]

— 7 1+ 2=90°% 1+ 2=90% — [Divide forth side by 2]
Substituting, 90(5— " [=80°"% BOC=90°+ A

In the given figuré PQR and QORform a linear pairifad b R

=80A. Find the value of oO6af

SOLUTION: a + b =180A¢éé (1) [by

aib=80¢ ¢ é ( 2)

2a=260° [Addingequationg1) and (2)] a

a=130° ’
130°+b=180°b=180130°=50° p 0

two

If ray OC stands on a line AB such thaaOC=" BOC, then C

show that AOC=90°.

SoLuTIoN.” AOC=" BOC|[Given]{ AOC+ BOC=180° [By

linear pair] A o) =
" AOC+ AOC=180°; 2 AOC=180°"; AOC=90°= BOC
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" ECD+ FEC=30°+150°=180°

" APQ= PQD [pair of alternate angles]

" APR= PRD

In the given figure show that AB||EF.

SoLuTioN :” BCD= BCE+ ECD ; 36°+30°=66°= ABC
ABJ||CD [Alternate interior angles are equal]

Again” ECD=30° and FEC=150°

EF||CD [sum of consecutive interior angld &)
AB||CD and EF||CDtence, AB||EF.

In figure if AB||CD,” APQ=5@ and” PRD =127 Find x and y.
SoLuTION : ABJ||CD and PQ is a transversal.

50P=x
Also ABJ||CD and PR is a transversal

5P+Y=127°
Y=127°-50°=77°

SHORT ANSWER TYPE QUESTIONS (3MARKS QUESTIONS)

In Fig. if X +y =w + z, then prove that AOB is a line.
SoLuTION We need to prove th&OB is a line.

We are giventhab w 0 a

We know that the sum of all the angles around a fixed point
3600.

Thus, we can conclude that

" AOC+ BOC+ AOD+ BOD=360

W W a v o@em
But, x+y = w+z.(Given)
2(x+y)=360
(x+y)=18C
From the given figure, we can conclude thandx form a
linear pair.
We know that if a ray stands on a straight line, then the surr
the angles of linear pair formed by the
ray with respect to the line is18@x+y)=18¢
Therefore, we can conclude t#e®B is a line.
It is given that XYZ=64%nd XY is produced to point P. Dray
figure from the given information. If ray YQ biseCtZYP,
find” XYQ and refleX QYP.
SOLUTION
We are given th4t XYZ=64° XYis produced
to P andYQbisects ZYP.
We can conclude the given below figure for the given situati
We need to find XYQ and refleX QYP.
From the given figure, we can conclude thatyZ and” ZYP
form a linear pair.
We know that sum of the angles of a linear pair 8180

" XYZ + ZYP=180

64°+ zYP=180 " ZYP=116
RayYQbisect§ ZYP,or “ QYZ=" QYP =— =5&

" XYQ= QYZ¥ XYZ

58+64°=122
reflex” QYP=360-" QYP
36(P-58°=302

56

T

I

“
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Therefore, we can conclude thaXYQ=122° and reflex
" QYP=302

Prove that sum of three angles of a triang8i@.
Draw a triangle ABC.

Through point A, draw a line parallel to BC.

Let angles at B and C beABC and” ACB.

Alternate interior angles formed with the transversal equal tl
angles of triangle. S6:A +” B +" C = 180° (angle on a straig
line)

Hence, proved.

ThesideBCoee ABC is produced fr
parallel to AB, show thatACD=" A+  B. Also prove that

" A¥ B+ C=180

Solution™ AB 'CE and AC intersect them

Z1= 24 (1) [Alternate interior angles]

Also AB''CE and BD intersect them

£2= 45 (2) [Corresponding angles]

Adding eq (1) and eq (2)

£L1+£2= 24+ 25 Adding <€ on both sides, we get

L4+ LB+/C=LC+L4CD . FA+ B+ -C=180°

Prove that if a transversal intersect two parallel lines, then e

pair of alternate interior angles is equal.

SoLUTION Given: line AB||CD intersected by transversal PQ

To Prove: (if 2= 5(ii))” 3= 4
””” (1) [Verticall\

”””” (i1) [Corres

By (i) and (ii)

£2=25

Similarly,” 3= 4 Hence Proved.

In the givenfiguree ABC i s right
perpendicular to BC. Prowthat” BAD=" ACB

SoLuTioN - AD LBC ZBAD=90" — Z4BD — (1) .
ZC=90"-/B = (2)
From (1) and (2);< BAD=2ACE Hence proved.

angl

—_—— —

=1
T
(_1

In YABC,” B=45"] C=5% and bisector ¢f A meets BC at a
point D. Find ADB and” ADC.

SoLuTioN YABC,” A+" B +" C = 180°[Sum of three angle ¢
ay = 180°]

= ZA+45° +55 =180". ZA=180° 100" = §0°

N=r2=t 4= 500 = 40°

2 ¥

S AD bisects SA .
Now in A ADB, We have 11— B~ ADB=180°

55
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= 40° +45°+ £4DB =180° . = /ADB=180" —85° =95°
ZADB~ZADC=180" :p|g0 95° + £4DC =180°
ZADC=180° —95° = 85" . LADB=95"w1d LADC=85"

8 In figure two straight lines AB and CD intersect at a point O.
" BOD=x?and” AOD=(45-x)°. Find the value of x hence find
(" BOD (b)" AOD (c)" AOC (d)" BOC
Solution?” ADB=" AOD+ D OB ¢é € By.linear pair

180° =4x—5+x .. 5x=183

185 _ ¢

57 . =4x37-5=148-5 =147

ZBOC=143" ..

};:

vertically opposite angles280D = £40C =37°

9 ThesideBCofae ABC is producedAt c A
meets BC at L as shown if fig. prove
that” ABC+ ACD=Z ALC

SoLuTION INYABCwe have—*cD=<B<A — I:1:'[Exterior |2
angle property]

"580° 8 ¢ p

In AABL ; ZALC=2B+/BAL exterior angle property]
LALC=LBH2] - = IZALC=1/B+21g (1 2) 8

Subtracting (1) from (2) C
2LALC-ZACD=2B . LACD+ZABC=2-A1LC
LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

1 Infig M and N are two plane mirrors perpendicular to each ot N
prove that the incident ray CA jmarallel to reflected ray BD.

SoLuTioN Draw AP—M and BQ—N

BO LN aud AP LM and M LN
- ZBOA =90f

= BQ LAP

In A BOA iE—LB—LBDA=13ﬂ: [By angle sum property] C
= /2-/3-90° =180°
- L2+.3=00F

Also £1=£2and £4=23
= A1+/4=/2+.3=90°

S (AF LD+ (£2+23) =907 +90° =180°
= (L1+2D)+H(L3+24)=180"
or Z/CAB- ~/DBA=180"

- CA|IBD [By sum of interior angles of same side of transve -
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In the given figure, if PQ || ST,PQR=116; RST=130, find
" QRS.

SoLuTIoN We are given thdt@ [ 37 <FER =110"54
ZRST =130"_

We need to find the value 62%2 in the figure.
We need to draw a linkX that is parallel to the lin8T, to get

Thus, we have! 12X
We know that lines parallel to the same line are also parallel
each other.

We can conclude thth | ST &Y )

£LPOR = ZORX (Alternate interior angles), o QRY =110"

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

ZRST +ZSRX =180 - =130 +£SRX =180
= /SRX =180° ~130" =50’
that

ZORX = ZSRX + ZQRS . =110° =50"+ LQRS

- ; From the figure, we can conclud

= £OR5 =60" Therefore, we can conclude thag RS =60

It is given that XYZ=64° and XY is produced to point P.
Draw a figure from the given information.
If ray YQ bisects ZYP. Find" XYQ and reflex QYP.

SOLUTION :
XYP is a straight line,
£ XYZ+ £ ZYP = 180° (Linear pair)
£ ZYP = 180° — £ XYZ
£ ZYP = 180° - 64°
£7YP=116°
Since YQ bisects £ ZYP

£7YQ = 4QYP=§AZYP

In the below fig. If OD is the bisector'0fAOC, OE is the bisect:
of” BOC and ODU OE. Show thathe points A, O and B are
collinear.

SoLuTION Given: In figure, ODJ OE (i.e.” DOE=90), OD and
OE are the bisectors 0fAOC and BOC.

To prove: points A, O and B are collinear i.e., AOB is a straig
line.

Proof: From the fig. we haveAOB comprising AOC and

" BOC

such that OD and OE are the bisectors of these two angles

" AOB =" AOC +" BOC .Since, OD and OE bisect anglesOC
and” BOC

respectivelyC"AOC=2 DOCE .

And” COB=2 COE¢ .

On adding equations (1)'ar'1d'(2'), we glet'

64°

r 3
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" AOC+ COB=2 DOC+2 COE
+ 7 AOC+ COB=2{ DOC+ COE)
t “ AOC+ COB=Z DOE " AOC+ COB=2x9@[¢ODUOE]
t “ AOC+ COB=18G ;C"AOB=180
So,” AOC and” COBare forming linear pair or AOB is a straic
line.
Hence, points A, O and B are collinear.
5 Inthe given figure, OP, OQ, OR and OS are four rays. Prove
" POQ + ROQ + SOR + POS = 360°.
SOLUTION Let us produce a ray OQ backwards to a point M, t
MOQ is a straight line. Now, OP is a ray on the line MOQ. Th

P
by linear pair axiom, whavé" MOP + POQ = 180aq.....(J) O G
Similarly, OS is a ray on the line MOQ. Then, by linear pair

axiom, we have S \,\

" MOS + SOQ = 1800...(ii) R
Also,” SOR and ROQ are adjacent angles.
¢” SOQ = SOR + ROQ ...(iii) !

On putting the value 6fSOQ from Eq.(iii) in Eq.(ii), we get P
" MOS +" SOR + ROQ =180....(iv) \
Now, on adding Egs.(i) and (iv), we get

" MOP +" POQ + MOS + SOR +" ROQ = 180 + 180 i /FEZ:—;*
t “ MOP + MOS + POQ + SOR + ROQ = 360....(iv) LA Al
But” MOP + MOS =" POS o NG
Then, from Eq.(v), we gétPOS + POQ + SOR + ROQ = = Q™
360°

Hence proved.
CASE BASED QUESTIONS (04MARKS QUUESTIONS)

1 Reeta and Rohan were playing a game on parallel lines and the P
angles formed with the transverse line (i.e., alternate angles, /(
corresponding angle and interior angles).First Reeta drew a stri , 1/2
line AB, then Rohan drew another straight line CD||AB. Fusthe 3/4
transverse line PQ was drawn which intersects lines AB and CL
pointsX and Y respectivelyNow they did toss with a coin and Y,
Rohan won the toss. Following were the rules of the gaiogs ¢ 73

Q

B Reeta's line

D Rohan's line

winner will ask a question and others will answethe arswer is
correct then person answering will ask question else questionel
ask next question.

Who wins the last question he/she will be the winner.

Based on the above paragraph please answer these questions
()Which is the alternate angle't®?

(ilWhich is the corresponding angle'td.?

(iii) If” 4 = 120° then what is measuré @&?

(OR)What is the sum 6f3 and 5?

ANSWERS! 37 5,60°,180°
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2 Ritesh and Sheetal are cousins and both went to visit Mughal Garden. Befor¢
they searched the location of their destination on a map. During searching, tt
found on map that Akbar Road and M.G. road form a right angle at their
intersection point ahHudson lane form 57° angle with M.G. road. MGROAD s
(a) What is the measure of acute angle between Akbar Road and Hudson lar
(b) If Ritesh is standing on M.G Road in the west direction and Sheetal is on
road, what is the shortest angle they can cover in order to meet?

(c) Find the measure of reflex angle formed between M.G Road [in east direc
with Hudson lane. BIROAD * HMROAD
SoLuTION (a) From the given figure, Hudson Lane forms 57° with M.G road a
Akbar Road and M.G Road form a 90° at their intersection point. Therefore, t
required angle between Akbar Road and Hudson lane £ 90" = 33°.

AKBARROAD/  HUDSONLANE

(b) Sheetal travels from H.M road to M.G road [East] to Hudson to Akbar roa @
then to M.G road west. So, the measure of angle she cover = 37° + 90° + 90 &
217°. But if she goes from H.M road to south of BT road and then to M.G roa .
[west], Then, the nesure of angle, she cover = 53° + 90° = 143° Hence, the

shortest angle she has to cover will be 143°
(c) The required measure of reflex angle formed between M.G Road [in east
direction] with Hudsorlane = 3609 57° = 303°.

3 Two lines are parallel to each other, if the distance between these 2 |
always remains constant throughout and they never meet. There are
examples of parallel lines that we see in our daily life like railway line L
steps of ladder, oppositadsss of a table etc. A line which cuts a pair of
parallel lines is called a transversal as shown in the figure. Answer th c 6 § D
following questions: — —»
(a) If” 5 =65°. Then what is the8? (1) 2
(b) If” 6 =2x and 1 = 70°. Then find the value of x. (1)
(c) If" 67 5=2: 3 then find the valueof7. (2)
SoLuTION (a) Since CD | | AB and LM is transversal, 4~
" 5and 8 are the alternate exterior angles = 8 or" 8 =" 5=65° Ae »B
(b) Since CD | | AB and LM is transverSahg = 70° (Corresponding
angles) and 6 +~ 5 = 180° (Linear pair axiom) b
2x + 70° = 180°; 2x = 110° x = 55°.
(c) Let” 6 =2k and 5 = 3k;Now; 6 +" 5= 180° (Linear pair axiom) -
2k + 3k = 180°;5k = 180° k = 36°6 = 2k = 2 x 36° = 72°
Now,” 6 and 7 are the alternate exterior angless =" 7 or" 7=" 6 =
72°
HOTS

1 In Figure, AB || DE. Prove thatABC+ BCD=180°+ CDE.

D E

SoLuTioN : Through C, draw CF parallel to both AB and DE. Since AE \
CF and the transversal BC cuts them at B and C respectively. x
"ABC+1=180A [Consecutive inter.i e C
Similarly, DE || CF and transversal CD intersects them at C and D /’
respectively. Y,
" CDE =" 2; Adding (i) and (ii), we gét ABC+ 1+ 2=180°+ CDE Y
” ABC+ BCD=180°% CDE
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Prove that bisectors of pair of vertically opposite angles are in the sal

straight line. A B
SoLUTION : Given: Two lines AB and CD intersect at point O. Also, ON O//
PN

and ON are the bisectors"oAOC and BOD respectively.

To prove: MON is a straight line. Prove: Slnce the sum of all the ang M
around a point O is 360°, we havAOC +" BOC +" BOD +" AOD =
360°

or, Z MOC+Z BOC +Z2 BON = 360°T BOC =" AOD (vertically: opp.
angles OM is bisector 6fAOC, ON is bisector ¢f BOD] A‘/
or,” MOC +" BOC +" BON = 180°; or; MON = 180°

" MON is a straight angle. ; Hence, MON is a straight line.

In a figure, BA || ED and BC || EF. Show th#&BC =" DEF

SoLuTION : Given BA || ED and BC || EF.

To show ABC =" DEF. Construction Draw a ray EP opposite to ray E
Proof In the figure, BA || ED or Bj{ DRC"ABP =" EPC

[corresponding angles]” ABC =" EPC ....(i)

Again, BC || EF or PC || EF DEF =" EPC [corresponding angles] ....(I &
From egs.(i) and (ii),ABC =" DEF

In Fig.” AOC and” BOC form a linear pair. If ab =20°, find the values

of a and b.

SOLUTION : Since, total sum of angles on a line is equal to 180° .

Ca + b =180°(Linear pair) ...(1)&, & b =20° (Given) ...(ii)

Adding (i) and (ii), we get(a + b) + (&) = 180° + 20°

Or, 2a = 200° {;a = 100° ] 1 -l
Putting the value of a in equation (i), we get100° + b = 183 = 80°

Fig., AB || CD and CD || EF. Also, BAAB. If” BEF = 55°, find the | | |
values of x, y, and z. ) _ - .
SOLUTION : Since corresponding angles are edtial=y ... (i) a ==
We know that the interior angles on the same side of the transversal ol—"

gupplementary. /
Cy +55°=180°3 y=180°-550= 125° 6 b

So, x =y =125°; Since AB || CD and CD || EF. 1
CAB ||EF : “ EAB +" FEA = 180°[¢ Interior angles on the same sid

of the transversal EA are supplementary]

t 90°+ 2z +55°=180°;+ z=35°

EXERCISE
MULTIPLE CHOICE QUESTIONS
Value ofx in the figure below is: -
a) 20° b) 400 c) 80° d) 160°

100° 60°

-
-

If two complementary angles are in the ratio 13 :5, then the angles are:

a) 13x°, 5x° b) 25°, 65° c) 65°, 25° d) 65°, 35°
The diagonals of the rectangle ABCD intersect at OQOD = 78°, theh OAB is:
a) 35° b) 51° c) 70° d) 110°

If AB=x+3,BC=2xand AC =4x 5 , then for wh at val ue of 6x6

a) 2 b) 3 c)5 d) 8
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In the given figure, find the value &f
a) 40° b) 50° c) 60° d) 80°

ASSERTION - REASON BASED QUESTIONS

Assertion ‘A triangle can have two obtuse angles.

ReasonThe sum of all the interior angles of a triangle is 180°

Assertion ‘The angles of a triangle are in the ration 3:5:7. The triangle is-angted
ReasonThe sum of angles that are formed on a straight line is equal to 180°.
Assertion : line | is parallel to line m.

Reasonlif a transversal intersects two lines in such a way that a pair of consecutive interior angles
are supplementary, then the two lines are parallel.

Assertion (A): If angles 'a’ and 'b' form a linear pair of angles and a = 40° then b = 150°.
Reason (R): Sum of linear pair of angles is always 180°.

Assertion (A): An angle is 14° more than its complementary angle, then angle is 52°.
Reason (R): Two angles are said to be supplementary if their sum is 180°

VERY SHORT ANSWER TYPE QUESTIONS

In figure, @7 - PR.£TOR =40"and
ZSPR =50° find x and y. e

The three angles of a triangle, onéwsce the smallest and another is three times
the smallest. Find the angles.

In fig x=300the value of Y is

<
The angles of a triangle are in the ratio 573what is the type of the triangle ?

For what value of x +y in Fig., will ABC be a line? Justify
your answer.

SHORT ANSWER TYPE QUESTIONS
If two straight lines are perpendicular to the same line, prove that they are parallel to each other.
Two unequal angles of a parallelogram are in the ratio 2:3. Find all its angles in degrees.

The opposite sides of a quadrilateral are parallel. If one angle of the quadrilateral is 600, find the
other angles.

Two lines AB and CD intersect at O IIAOC+” COB+ BOD=270°, find the measures’oAOC,

" COB,” BOD and DOA.

LONG ANSWER TYPE QUESTIONS

In Figure; AOF and FOG form a linear pair. If EOB =" FOC =90° and DOC= FOG= AOB=30°.
(i) Find the measures ofFOE,” COB and DOE.

(i) Name all the right angles.

(i) Name three pairs of adjacent complementary angles.
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(iv) Name three pairs of adjacent supplementary angles.
(v) Name three pairs of adjacent angles.

2 ()If two parallel lines are intersected by a transversal, then prove that the bisectors of any pair of
alternate interior angles are parallel.

(iDIf two parallel lines are intersected by a transversal, then prove that the bisectors of any two
corresponding angles are parallel.

3 Prove that "If two lines intersect each other, then the vertically opposite angles are equal.” Using this the
find all the angles if POR?” ROQ =5 : 7 in the below figure where lines PQ and RS intersect each othe
point O.

4 If two parallel lines are intersected by a transversal prove that the bisectors of the interior angles on the
same side of transversal intersect each other at right angles.

5 Two parallel lines are intersected by a transversal. Prove that the bisectors of two pairs of interior angle
enclose a rectangle.

CASE BASED QUESTIONS
1 BSE stands for a disease called Bovine Spongiform Encephalopathy
"Bovine" means that the disease affects cows, "spongiform" refers tc
way the brain from a sick cow cow looks spongy under a microscopg
"encephalopathy" indicates that it is a digeakthe brain. This disease
commonly called "mad cow disease." -
A farmer has a field ABCD formed by two pair of parallel roads as sk~
below in which 1 || m and p || g. His four cows suffering from BSE. T| = =
he tied them at four corners of the field ABCD. -
Q. 1. If" BAC = 30°, find" CAD.

Q.27 ABC +" BCD =180° as:

Q.3. If cow at C and cow at Dis 2 km apart, then what is the distance
between cow at A and cow at B?

Q.4.1f" B=45°,thef D =¢ééééeééé

Q. 5. If we join BD such that BD meet AC at O an8lOC 30°, then wha
is the measure 6fAOD?

2 Harry was going on a road trip with his father. They were travelling (==
straight road. After riding for some distance, they reach a cross roac
where one straight road cuts the other at 30°.
Q. 1. Find the measure’oBOD.

Q. 2. Find the measure’0AOD

Q. 3. Which property is used in this case.

A D

C B

3 To Protect poor people from cold weather, Ramlal, has given his lar
make a shelter home for themthe given figure sides PQ and RQ of
ePQR are produced to point S a

P 350
1102

T % R

If” PQT = 110° and SPR = 135°
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Q. 1. Find QPR
Q. 2. Find PRQ
Q. 3. Which property is used over here.

HOTS

1 If the complement of an angle is equal to the supplement of the thrice of it. Find the measure of the ang
Ans.450.

2 If the supplement of an angle is three times its complement, find the angle.
Ans.450.

3 Prove that the bisectors of a pair of vertically opposite angles are in the same straight line.

4 If two straight lines intersect each other, prove that the ray opposite to the bisector of one of the angles
formed bisects the vertically opposite angle.

5 |If the bisectors of a pair of alternate angles formed by a transversal with two given lines are parallel, pra
the given lines are parallel.

ANSWERS
MCQ ASSERTION - TYPE VERY SHORT TYPE
1.Answer (b) 1.Answer: (d) 1.Answer:x=500 and y=80o0.
2.Answer (c) 2.Answer: (b) 2.Answer: 300,600 ,and 900.
3.Answer (b) 3.Answer: (d) 3.Answer: Y=400.
4.Answer (d) 4.Answer: (d) 4.Answer: An acute angled triangle.
5.Answer (b) 5.Answer: (b) 5.Answer: x + y must be equal 180°.
SHORT ANSWER TYPE LONG ANSWER TYPE QUESTIONS
QUESTIONS Answer: (if) FOE =" COB =" DOE = 30°
1.Answer.Try to prove. (i)” AOD,” BOE,” COF,” DOG,
2.Answef: A=" C=720, (i) ” AOB,” BOD;” AOC,” COD;" BOC,” COE
" BZ" D=1080. (iv)” AOB,” BOG;” AOC,” COG; AOD,” DOG
3.Answer: 1200, 600, 1200. (v)” BOC,” COD;” COD,” DOE;" DOE,” EOF.
4.AnswerEach equal to 900. 2..Answer. Try to prove.
5.Answer. Try to prove. 3..Answer. Try to prove.

4..Answer. Try to prove.

5..Answer. Try to prove.

CASEBASED QUESTIONS

1.30°,Angles on the same side of a parallelogram are supplementary., 2 km, 45°, 30°

27 BOD=300;” AOD=1500, Ans. Intersecting lines property is used which states, that, "Two lines are
be intersecting when the perpendicular distance between the two lines is not same everywhere. The
one point.",

37 QPR=450. PRQ=650.In this case exterior angle property is used which states that, "An exterior a
a triangle is equal to the sum of interior opposite angles."

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 64



CHAPTER T 7
TRIANGLES

GIST/SUMMARY OF THE LESSON :

A
A

DEFINITIONS AND FORMULAE :
Criteria for congruence of Triangles:

A

> 5 > > > >

MIND MAPPING

CONGRUENCE OF
BASICS OF TRIANGLES TRIANGLES
+ Definition « Concept of Congruence
» Types (Based on Sides $SS (Side-Side-Side)
and Angles) | + ASA (Angle-Side-Angle)
* Properties of Triangle + AAS (Angle-Angle-Side)

* RHS (Right angle-Hypotenuse-Side)

oy —(TRmiss ) e

+ Statement and » Angle Sum Property
Application « Exterior Angle Theorem

Criteria for congruence of Triangles.
Properties of Triangles.

CONGRUENCE OF TRIANGLE : The geometrical figures of same shape and size are congruent to each ¢
i.e., two triangles &ABC and &PQR are congru
corresponding anglesareequaf t wo tri angles @&@ABC and a&PQR ¢
P, B Q and C R, then symbolically it is expressesi®BC e &P QR
SASCONGRUENCE RULE: Two triangles are congruent if two sides and the included angle of one trian
equal to the sides and the included angle of the other triangle.
ASA CONGRUENCE RULE: Two triangles are congruent if two angles and the included side of one triar
are equal to two angles and the included side of the other triangle.
AAS CONGRUENCE RULE: Two triangles are congruent if any two pairs of angles and one pair of
corresponding sides are equal.
SSSCONGRUENCE RULE: If three sides of a triangle are equal to the three sides of another triangle, th
two triangles are congruent.
RHS CONGRUENCE RULE: If in two right triangles, the hypotenuse and one side of a triangle are equz
hypotenuse and one side of the other triangle, then the two triangles are co
Properties of Triangles:
V (i )A triangle is isosceles if i1itbés any tw
to isosceles triangle.
Angles opposite to equal sides of a triangle are equal. In figdr&, C
(i) The sides opposite to equal angles of a triangle are dquejure, AB=AC
In an isosceles triangle, bisector of the vertical angle of a triangle bisect the base.
The medians of an equilateral triangle are equal in length.
A point equidistant from two intersecting lines lies on the bisector of the angles formed by the
lines.

<K<K
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MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS)

If pA CaéBpE D then which of the following equatiasis/are true?

(DAC=ED (II)" C= F (ll)AB=EF

(@) Only (I (b) (1) and (l1I) (c) (1) and (111) (d)AIl of these

SOLUTION : (b)

Since,(pA CEBpE D EAC=ED,CB=DF andAB=EF ,And” A=" E; C= Dand B= F
Therefore equations(l)and(ll)aré&ue.In a triangle (as shown in fig).AB=CD, AD=BC
and AC is the angle bisector’of,, then which among the following conditioisstrue
for congruencef A B &nhdop C D By SASrule?

(@ A=" D (b B=" A (©) B="D (df c= A

As in ®ABC and @wCDA, AB = CD and AD
For SAS Rule, if two sides and the included angle of one triangle are equal to the
sides and the included angle of the other triangle, then triangles are congruent.
ThereforeepECDA pA BBAsEhe equal toD.

I f AB = QR, BC = PR and CA = PQ in @
(a) aAB@R (b)) 2@GEPRQ

(c) @&BRCEQ (d) aBPAR

SOLUTION : (C)

SoLUTION :(b)

Consider the triangles shown in the figure. Which of these is not true about the givSOLUTION :(c)

=]

AN

triangles?
z u
XM\”AS
(a) oeXpsagauU (by SSS congruence rul e)
(b)) oxXpszZ7U (RHS congruence)
(c) oeXpsauU (by ASA congruence rule) ;
(d) opexXpszZ7U (SAS congruence)
| f PAPEQR and @ABC i s not congruent tSOLUTION:(a)
not true?
() BC=PQ (b) AC=PR (c) QR =BC (d) AB =PQ
Given,e@@RBR Thus, the correspondi ng $SOLUTION:(C)

QR and AC = PR. Therefore, BC = PQ i
triangle such that LM = LN aridN = 65°. The value 6fL is:
(@)" L=55° (b)” L =45° (c)” L=50° (d)” L=65°

Ritishwantsto provethatgpF GélgpJ KusingSASrule.He knowsthatFG = JK and
FH=JL. Whatadditionalpieceof informationdoesheneed?
,(a%" F="J (b)" H="1L ()" G="K dy” F=

Solution: ()" F="J

We know for SAS, if twosidesandtheincludedangleof onetriangleareequalto the
two sides and the included angle of titker triangle, then the triangles are
congruent. S6,F =" J

I n the giveapbEg ASgongrugnieBrde.
The value of x is:

SOLUTION : ()

SOLUTION : (d) 5°

A

(a) 75° (b) 105° (c) 125° (d) 5° /] [\
9 InAB&dpDEFCE F,AB=DECAC = DFeqpbAB[RBY ule] SOLUTION : (€) 4 cm

" B=" E[By CPCT} (4x?)°=(3x2+25)¢ x?=25 x=5°
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10

" Q< R=9C (Angles opposite to equal sides are equal)And PQ=PR (Given) ;

| n @AB€,Aand BC =4 cmand AC =5 cm, then find length of AB.

(@ 5cm (b) 3cm (c)4 cm (d) 2.5cm

It i s givemFDRaandABB=40°5 cm, SoLuTION : (b)
and” A = 80°. Then which of the following is true?(Tuwrianglesarecongruenif their A A
corresponding sides are equal in length and their corresponding angles are equal /\ /\
(©) DF"E=6B° c (th)DF=5cm, E=60° L Y T
(c)DE=5cm, E=60° (d)DE=5cm, D=40°

ASSERTION - REASON BASED QUESTIONS

In the following questions, a statement of Assertion (A) is followed by a statement of Reason(R).Pick the
option:

Both Assertion (A) and Reason(R) are true and Reason(R) is the correct explanation of Assertion (A).
Both Assertion (A) and Reason(R) are true but Reason(R) is NOT the correct explanation of Assertion (
Assertion (A) is true but Reason(R) is false.

Assertion (A) is false but Reason(R) is true.

Assertion (A): If we draw two triangles with angles 40°, 60° and 80° and the length of the sides of one tr
different than that of the corresponding sides of the other triangle, then two trianglescanegnognt.

Reason (R):If two triangles are constructed which have all corresponding angles equal but have uneque
corresponding sides, then two triangles cannot be congruent to each other.

ANSWER: (a) Assertion (A): There is no rule of congruency when both triangles havecegesponding angle
but sides are different. So, these two triangles are not congruent.

Therefore, Assertion (A) is true. Reason (R): It is also true.

Assertion (A): In triangles ABC and PQR; iA=" P,” C =" Rand AC = PR,

then the two triangles are congruent by ASA congruence. A P

Reason (R):If two angles and included side of a triangle are equal

to the corresponding angles and side of the other triangle, then the triang|
are congruent by ASA congruence.

ANSWER: (a) Assertion(A) It is true to say that two angles and the includec,
sides of two triangles aexjual then they are congruent by ASA rule.
Reason(R): It is also true.

Assertion (A): I nNR=7PQARHNPIFPER. = QR and

Reason (R):Ira triangle, angles opposite to equal sides are equal.

ANSWER: (d) Asserti on("RF:P=75n(AsgRoRpositetQegaRsides are equal).
Reason (R): It is true to say that angles opposite to equal sides of triangle are equal.

Sc)
A

Assertion (A): I-point af B@. B BQU ARand RRUAG) e mi ° A
such that PQ = PR, then BQ = CR.

Reason (R): If two angles and the included side of one triangle are equal to
two angles and the included side of other triangle, then two triangles are
congruent by ASA rule.

ANSWER:  ( b) Assertion (A): in eaPobtobBCYH,

aPQRe ®PRC ( By RHS congruence) BQ=CR (BB> H P
Reason (R):lts also true.
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5 Assertion (A):In a quadrilateral PQRS, PQ = PS and PR bisécty
SAS congruence rule. Q
Reason (R):Two triangles are congruent if one hypotenuse side and
one of the perpendicular side of triangle is equal to the corresponding
one hypotenuse sidad one of the perpendicular side of the other triangle.
ANSWER: (b)) Assertion (A):in a&PQR andP R
PQ=PS (Givenj RPQ= RPS (PR bhisectsP);And PR=PR (Common)
a8PQRe &P SR ( By AS A;Sa Assegtionu(A) is tue;)
Reason (R): It is also true.

6 Assertion (A):Inthe adjoiningfigure ,X andYarerespectivelytwo points
onequal sidesAB andAC of aABC such that AX = AY then CX = BY. A
Reason (R) If two sides and the included angle of one triangle are equal

to two sides and theacluded angle of the other triangle, then the v v
two triangles are congruent.
ANSWER. (a) We know that dalf two side [
are equal to two sides and the included angle of the other triangle, then the tv
triangl es aThigis SAS GapgruereaRule. B c
7 Assertion (A): Angles opposite to equal sides of a triangle are not equal.
Reason (R): Sides opposite to equal angles of a triangle are equal.
Answer. (d) We know that Angles opposite to equal sides of a triangle are equal.
8 Assertion (A): ®@ABC and o@oDBC are two isoscel es
the same side of BC. I f AD i s eeapAtCbnded t o i nte

Reason (R): If in two right triangles, hypotenuse and one side of a triangle are @fjadiypotenuse and one
side of other triangle, then the two triangles are congruent.

ANSWER. (b) We know that #Alf in two right triang
hypotenuse and one side of ot her 1Thsiis®RRA$CoegruenteRe
So, Reason is correct.

9 Assertion (A): I n &2&ABC anBAGPQRR iABeagxe@P@®BC AC =
Reason (R): Both the triangles are congruent by SSS congruence.
ANSWER: (c) I n &ABC and axPQRBABB QPR@®en) AC = PR and

t hen e®BQR by ASA Congruence Rul e.

10 Assertion (A): In ABC; A=" C and BC=4 cm and AC = 3 cm then the length of side AB = 3 cm.
Reason (R): Sides opposite to equal angles of a triangle are equal.
ANSWER(d) We know that Sides opposite to equal angles of a triangle are 8quRleason is correct.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)

1 In quadrilateral ACBD, AC=AD and AB bise¢tsA. show thate A Be€GaABD. C
What can you say about BC and BD?
SoLuTioN:InaeAB C aABID, A C=ADCABY DABAB] ; A "

bisect§ A] ; B=AB [common]
& A B&GABD [SAS criterion] ; BC=BD [CPCT]

2 neABC, the median APABG itso BrC.i sPc A
SOLUTION : Il n &ABD and &ACD
BD =CD [D is midpoint of BC]

AD=AD [Common]

" ADB=" ADC [each9("]

aABD e &ACD [By SAS] B D C
AB=AC [CPCT] Hence, triangle ABC is an isosceles triangle.
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U

INpPRST, RE=6 x UV W, URE Bpand7S= V. Whatmustbe A

thevalueof x in orderto provethatgpR SeTpU V W? 6r-2 o
SoLuTIoN : Giventhat” S£ V and” R U

" T= W(by Angle sumpropertyof triangle) S TV m
ForopR SeTpU V W, R T asuheitherASA or AAS congruenceule

b 6XI 2=2X+A 6XI 2X=% 4x=% x=9/4 x=2.25

4 Inthegivenfiguretwo linesAB andCD intersecteachother atthe point O

suchthatBC||AD and BC = DA. Show that O is the midpoint of both the-lin

5
segment AB and CD. ¢
SoLuTioN : BC || AD [Given]Therefore CBO =" DAO [Alternate interior
angles];And BCO =" ADO [Alternate interior angles] Also, BC = DA[Give g
So, q@B@OD [ ASA congruence rul e]

OD, i.e.O is the midpoint of both AB and CD. A D

5 Infigure BAUAC, DEUDF. Such thaBA=DE andBF=EC.Showthat -

A B&GpDEF .

SoLuTION : According to the question, BAl AC, DEU DF Such that BA = DI . o
andBF=ECI n, @ABC and @DEF ; BA = EA= ° )
" D [Both 90°];Now, BF = EC [Given}; BF + FC =EC + FC \O/
t BC=EFRC(pABE@PDEF [ By RHS Congruence v

6 ln PPABC, D is a point on side AQC A
AB at E and DRJ CB at F, then prove that AB = BC. E
SOLUTION : Il n oAED and @CFD, AR eCF®D [[E D
RHS congruence rulé] A =" C ;CAB = BC [Sides opposite to equal angle
are equal] P

C F B

7 ABC is an isosceles triangle in which altitudes BE and CF are drawn to s A
AC and AB respectively e
(See figure). Show that these altitudes are equal. y
SOLUTION: InaeAB E aaMAlF ,

" A=" A[Common]; AEB =" AFC =90"[Given]
AB = AC [ GiewdCF; #BBCASA congruens c
= BE = CF [By C.P.C.T.] Altitudes are equal.

8 ABC is a right angled triangle in whi¢hA = 9¢° and AB = AC. Find B C
and” C.

SoLuTIoN : ABC is a right triangle in which,

" A=90° And AB = AC

IneeABC, AB"G="RBCééée. (i)

We know that, ireA B C ,

" A+" B+" C=180 [Angle sum property]

= 90 +" B+ B=18F[ A =9 (given) and B=" C (from eq. (i)]
= 2 B =90, thereforé B =45

Also” C=45[" B =" C]

9 |If DA and CB are equal perpendiculars to a line segment AB. Show that ( &
bisects AB.
SOLUTION: INneeAOD @&B@C, AD=BC ééé.. (Givenr < :
[A="Bé ¢é é e ac%hAm'0AOD=" BOC (vert opp. Angles
a&A0De aBOC (AAS rule) ;0A=0B(CPCT)Hence CD bisects AB. c
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10 Show that in a right angles triangle, the hypotenuse is the longest side.

SoLUTION : 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 ABCA +” B +" C =180

TA+90°+" C=18F[ B=90°] " A+" C=180-9C°

And” B=90°" B3 Cand B> A ;Since the greater angle has a longer
opposite to it AC > AB and AC > AB

Thereforé B being the greatest angle has the longest opposite side AC,
hypotenuse.

SHORT ANSWER TYPE QUESTIONS (3 MARKS QUESTIONS)

PABC is an isosceles triangle in
suchthat AD=ABShow t hat o@BCD is a righ
SOLUTION : Il n ogMBB &C Also, given: AD =AB;

AC=AB=AD;l n @ABC: ABACB=MAMBC=s"1 €& (i
[Angles opposite to equal sides are equal]
|l n PACD: ACADE=AODz 2 €& (i)
[Same reason]

B

T

Now i n "@®BGHDBCD+ BDC = 180 AJ[AsgleGumi i )
property]

Substituting value$: 1 +" 1+" 2+ 2=180°; 2( 1+ 2)=180°; " 1
+72=90°; “ BCD =90°

Find the perimeter of the quadrilateral ABCD, i€AB =" CAD andalso

AB = AD.

SOLUTION : Since AB = AD [Given]CAD = 12.1 cm [AB = 12.1cm]

Now, | n ABC and @ADBEC-ABACGvénD [ G
AC =AC [Given| CPABEPADC [ By SAS congrue
Hence BC = DC [By CPCT] ;BC =7.8 cm

Now, we have to calculate the perimeter of quadrilateral.
Perimeter=AB+BC+CD+AD=12.1+78+7.8+12.1=3

ABC is an isosceles triangle with AB = AC and BD and CE are its two

A
\\/}7 8cm
D
ey

12.1cm

mediansShow that BD = CE.
SoLUTION : Given: AB = AC ;Also, BD and CE are two medians. E
CE is the midpoint of AB, D is the migpoint of AC ;
“%AB=%AC BE=CD
I n eBEC and @CDB: BE = DC [ Gi ven]

"EBC =" DCB [Angles opposite to equal sides are equal] B

BC =BC [Commonside] pBEE€pPCDB[ By SAS <con
BD=CE [By CPCT]
ABCD is a quadrilateral in which AD = BC ahdAB =" CBA. (See figure).

Prove that:(leABDxeBAC( i i ) BDABB="ABBC (i i i)
SoLuTioN: () IneeABC aABID, BC = "ADABE'GIBA e n ]
[GivenAB = AB [ Co mesABD [By,S&RdBrQruency]

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

(i) SinceeAB@ABDAC = BD [By C.P.C. T.]

(iif) SinceeeA B&C=A B D
~-" ABD =" BAC [By C.P.C.T ]

Show that the angles of an equilateral triangle ate&th.
SoLUTION : Let ABC be an equilateral triangle.
AB =BC =AC
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AB =BC

"C="Aééé. (i)

Similarly, AB = AC

=" C=Bééé. (ii)

From eq. (i) and (ii),
"A="B="Cééé. (iii)

Now inaeABC

"TA+" B+ C=180ééé. (i v)
"A+"T A+ A=180

3 A=180¢

=" A=60

Sincé" A =" B =" C [From eq. (iii)]
TA="B="C=60

Hence each angle of equilateral triangl6(4
6 Show that all the line segments drawn from a given point not on it, the P
perpendicular line segment is the shortest.

SOLUTION : Given: Lis a line and P is point not lying @n PMU L

N is any point ol other than MTo prove: PM <PNProof: IneeP MN M is
the right angleN is an acute angle. (Angle sum propertgof”™ M =" N

“-PN> PM [Side opposite greater angiePM <PN ) m|
Hence of all line segments drawn from a given point not on it, the M N L
perpendicular is the shortest.
7 In a huge park, people are concentrated at three points (See figure). A
A: where there are different slides and swings for children.
B: near which a mamade lake is situated.
C: which is near to a large parking and exit.
D:Where should an ice cream parlour be set up so that maximum numbe
persons can approach it?
SOLUTION : The parlour should be equidistant from A, B and C.
For this let we draw perpendicular bisector kayf line joining points B and (
also draw perpendicular bisector $dyof line joining points A and C.
LetL andM intersect each other at point O. Now point O is equidistant frc
points A, B and C. Join OA, OB and OC. B P C
Proof: IneeBOP aah@P, OP = O PPED ORCo=a0D ;
BP = PC [P is the mighoint of BC] ;--eBOPe &COP [ By SAS i
—0OB = OC [By C.P.CazROP&COQi ) ; S
—0OA = OC [By C.P.C.T.16€é..(ii) ;

OA = 0B = 0OC . Therefore, ice cream parlour should be set up at point C

point of intersection of perpendicular bisectors of any two sides out of thr

formed by joining these points.

8 Prove that if one angle of a triangle is equal to the sum of the other two angles, the triangle is right angle
SoLUTION ¥ A +” B +” C =18 Sum of three angles of triangleli8®] ¢é . . (1)

Giventhat" A+ C="Bé. . (2); Fr omB+ BF18ENBOR 2) ;

HenceeeABC i s right angl ed.

9 Prove that the Angle opposite to the greatest side of a triangle is greater thmrthaf a right angle

i.e. greater thaf(’.

SoLUTIoN: | n &@ABCAB ">XCS3BAC [[aGigvleen]opposite to | arge
Similarly, AB>AC;"CSBééé(ii) ; AddiCFA+(B) and (ii) 2
Adding” C to both sides;3aC 3 A+" B+" C ;" Ca380[Sum of three angles@ i £] 180

Oor” C > 60.
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LONGANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

1 sABCandeeDBC are two isosceles trian
A and D are on the same side of BC (See figure). If AD is extended to inte
BC at P, show that:

(i) asAsBACD

(i) &2 A BeRACP

(iii) AP bisects’ A as well as D. D
(iv) AP is the perpendicular bisector of BC.
SoLuTioN:i ) 8ABC is an iABEfCel es trian

aDBC is an isosceles triangleBD = CD ;Now inleABD a4A@D, AB | _

AC[Given] ;BD = CD[Given] ;AD = AD[Common] .

~.a@\BD e @\CD[By SSS congruency[7" BAD =" CAD[By

C.P.C.T.1¢éeé. (i)

(iDNowinaeABP aA@P, AB = ABADGIT @ADfrom eq. (i)]

AP = AP ;- -aABPe aACP[By SAS congruency]

(iii)Since aABPe aACP[From part (i))] =" BAP =" CAP[By C.P.C.T.]

= AP bisect$ A. ;Sincea\BD e aACD[From part (i)]

=" ADB="ADC[ By C.P.C.T.]ééeée. (ii)

Now” ADB+"BDP=1800[ Li near pair]ééé. (i

And" ADC+" CDP=1800[ Li near pair]eéé. (i)

From eq. (iii) and (iv), ADB +" BDP =" ADC +" CDP

=" ADB +” BDP =" ADB +”" CDP[Using (ii)] ;=" BDP =" CDP

= DP bisect§ D or AP bisect$ D.

(iv) SincesaABPg eACP[From part (ii)] ;-BP = PC[ By C. P. |

And" APB="APC[ By C.P.C.T.]1¢ééé. (vi) ;

Now” APB +" APC =1800[Linear pair] =" APB +" APC =1800]

=2 APB =1800 ;=" APB =900

—APUBCééé. (vii)

From eq. (v), we have BP = PC and from (vii), we have provetd BPSo,

collectively AP is perpendicular bisector of BC.

2 Infigure, PQRS is a square and SRT is an equilateral triangle; Prove that: x

= QT; (ii)” TQR =15°%;

SoLuTION : PQRS is a square (Given); (i) SRT is an equilateral triangle (Gi

C"PSR =90°% TSR =60°t " PSR + TSR = 150°; similarly;, QRT = 150°;, @ S R
|l n 2PST and &QRT’ PSW& QRBA=v1E0°, Brf SF= RQ;R
SAS, e®QRT ;PT=QT/(CPCT); Hence Proved.

(ii) In &TQR, QR = RT (squar eC"EQR&
" QTR = xCx+x+ QRT=180% 2x+150°= 180f 2x=30°Cx=15°. P o
t “ TQR=15°.

3 In the below figure, two sides AB and BC and median AM of one triangle 4 p
are respectively equal to sides P
eAB€axPOR;

SOLUTION : I n a&2ABC and &2PQR»%BBEY%BR} (BM=(
QN; In triangles ABM and PQN, we have AB = PQ (Given); BM = QN (Pro
above); AM = PN (Given)eAB &P QN ( By SSS congg
t "B =" Q (By CPCT);Now, in triangles ABC and PQR, we have AB = PQ
(Given)” B =" Q (Proved above); BC = QR (GiveiymeABE€ &P QR (
SAS congruence criterion);

4 Prove that if in two triangles, two angles and the included side of one triangle are equal to two angles al
included side of the other triangle, then the two triangles are congruent.

SoLuTION : Given: Two triangles ABC and DEF such thdt B =" E,” C =" F, and BC = EF;

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 72



To prove: ABCe DEF;

Proof: We prove the result in the following cases;
Case I: If AB = DE, then in ABC and DEF, we have AB = DE [by supposition]; BC = EF [givénB =" E
[given]; Thus, ABC e DEF [SAS criterion];

Case IlI: If AB < DE, take a point G on ED such that EG = AB; join GF;

In ABC and GEF, we have AB = GE [by supposition]; BC = EF [givénR =" E [given];

Thus, ABCe GEF [SAS criterion]; ACB =" GFE [CPCT]; But ACB =" DFE [given];

Therefore, GFE =" DFE;

ABC is a rightangled triangle such that AB = AC and bisector of angle C
intersects the side AB at D;

Prove: AC + AD = BC,;

SOoLUTION:  Gi v en: saAdkdsuchthatrAB gACtand CD is the a
bisector of C; Construction: Draw DEJ BC;

Proof: In rightangled triangle ABC, we have AB = AC [Givei@BC is
hypotenuse (since hypotenuse is the largest side}y = 90° (angle opposite
hypotenuse is 90A); [I"A=8FAC" la=Ad &
[Since CD is angle bisectorofC]; DC = DC [Common side];
So, by AAS ce&bECDATDE .. .&OCPCT]; and CA=Cl

... (2) [CPCT]; | n i1&BA®B[Angd opposite Equal
sides are equal]; Now,A +” B +" C = 180° [Angle sum property]; 90° +
"B+ "B=180% 2 B=90% "B = 45A; NOW+ 5+ B=zxB

180°%+ 90°+ 5+45°=180% "5=45% "B="5;

+ DE = BE ...(3) [Sides opposite equal angles];

From (1) and (3), DA = DE = BE ...(4); Now, BC = CE + BEBC = AC + AD

[From (2), (3), and (4)JCAC + AD = BC; Hence proved:;

CASE BASED QUESTIONS (04 MARKS QUUESTIONS)

1 Truss bridges are formed with a structure of connected elements that form triangular structures to make

bridge; Trusses are the triangles that connect to the top and bottom cord and two end posts; You can s

some triangular shapes are showhihe pi cture and are represented

and AD = CB, tehggODAr.ove @ABC
. \

o e - R
SoLuTION( a ) : Il n ABC and @CDA, AB = CD [ Given]; AI
congruenceeq@0bDA;, @ABC

) If AB = 7.5 m, AC = 4.5 m, and eBpC DA Fem, mfe
B = Perimeter of @CDA = (7.5 + 4.5 + 5) m =
) | fe pdDEC A B” B==46° aodm = 80°, then find the length of DFahdE Gi v e ne
DE; AB" B=4B°" & m80°

nce eqpABE, DF = AB = 5 c¢cm [By CPCT];

"E="C=180% ( A+" B)=180° (80° + 40°) = 60°;

Hence, DF =5 cm; E = 60°;

2 To check the understanding of the students of Class IX on triangles, the Mathematics teacher wrote sor
guestions on the blackboard and asked the students to read them carefully and answer the following:
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D

SoLUTION :(a) In the figure, P is a point equidistant from the lines | and m intersecting at point A,
Let us consider @PAB and @PAC; "HRBA€ PCAB0°=PABREA |

[Common];
So, @eRPPBAC [ By RHS ¢ e hBAPd eCAR[BY CPQTl; e ] ;
(b) I n omoABC, if AB = AC and BD = DC; We have A

So, qAGBADCD [ By SSS c¢onADB = ADC [By OPQT;e ] ;

Since BDC is a straight line, ADB +~ ADC = 180°% 2 ADC = 180° " ADC = 90°;

(c) e@LMN is an isosceles triangl e " MiNere LM = L
Given LM = LNt "M =" N ...(i); Also,” MLO =" NLO ...(ii);

| n ML O ah@MLeNQNDR;LM=LN;” MLO =" NLO;

So, gvhNLO [ By ASA comy=0H[BLECTul e] ;

Hence, point O is the midpoint of side MN.

Ashok is studying in 9th class in Govt School, Chhatarpur. Once he was a
home and was doing his geometry homewbi&.was trying to measure three|
angles of a triangle using the Dee, but his dee was old and his Dee's num
were erased and the lines on the dee were visible. Let us help Ashok to fir
angles of the triangle. He found that the second angle of thgl#iwas three
times as large as the first. The measirthe third angle is double of the first
angle. Now answer the following quests:

? What was the value of the first angle?

? What was the value of the third angle?

? OR What was the value of the second angle?

? What was the sum of all three angles measured by Ashok using Dee?

ANSWER Key:
30°
60° OR 90°
180°
HOTS
S is any point in the interior of PQR. Show that SQ + SR < PQ + PR. p
SOLUTION : Produce QS to meet PR inNM  PQT, /\
PQ + PT > QT ...[As the sum of any two sides of a triangle is greater than /
third side] /N
PQ + PT > QS + ST ...[As QT = QS + ST] ...(1) \
In SRT, TR + ST > SR ...[As the sum of any two sides of a triangle is gre . \T
than the third side] ...(2) /2
Adding (1) and (2) l e m&
PQ +PT+ TR + ST > QS = ST + SEPQ + PR + ST > QS + ST + SR a R
CPQ +PR>QS +SKESQ + SR<PQ + PR.
2 In Fig., ABC is a right triangle and riglaingled at B such thaBCA = 2 BAC. A
Show that hypotenuse
AC =2BC ! \
SoLUTION : Produce CB to a point D such that BC = BBd join AD. \

In ABC and ABD, we haveBC = BD (By construction) ) / |

AB = AB (Same side)”; ABC =" ABD (Each of 90°) A

Therefore, ABCe ABD (SAS); So, CAB =" DAB ......(1) C n ‘D
and AC = AD......(2)
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Thus;,” CAD =" CAB +" BAD = x + x = 2x [From (1)] ....(3)
and” ACD =" ADB = 2x [From (2), AC = AD] ...(4)
Thatis, ACD is an equilateral triangle. [From (3) and(4)]
or AC=CD, i.e., AC =2 BC (Since BC =BD)
3 If ABCe FDE and AB =5 cni, B=40° and A = 80°. Then which of the following is true?
DF=5cm; E=60°3. DF =5 cm, F = 60°
DE =5cm, E=60°4.DE =5cm, D =40°
SoLuTIoN : (1) DF =5 cmi, E = 60°Given that: In ABC, AB=5cm; B =40° and A =80°
Using angles sum property of triangle, we Have+” B +” C = 180°
t 80°+40°+ C=1803 120°+ C=180°F "B=40°and A=80°];+ ~ C=180° 120% "~ C=60°
It is given that ABCe FDE, sowe have AB=FD,BC=DEandAC=FE&="F, " B="Dand C
=" E
t AB=FD=5cmand C=" E =60°.
4 In the given figure, D and E are points on side BC ofABC such that BD = CE ar
AD = AE. Show that ABDe ACE. a
SoLuTION : Given: ABC in which BD = CE and AD = AE.
To Prove: ABD e ACE Proof: In ADE, we haveAD = AE [Given]t+ " 2=1
[¢ Angle opposite to equal sides of a triangle are equal]
Now,” 1+ 3=180C ...(1) [Linear pair axiom]
"2+ 4=183é (2) [Linear pair axi om]
From equations (1) and (2), we'gét 3= 2+ 4 " 3= 4[¢ "1= 2]
Now, in ABD and ACE, we haveAD = AE [Given] 3= 4 [Proved above] B D - c
BD = CE [Given]So, by SAS criterion of congruence, we have
ABD e ACE Hence, proved.
5 ABC is aright angledriangle such that AB = AC and bisector of angle C interse
the side AB at D.
Prove that AC + AD = BC.
SoLuTioN: Given: @& ABC is a right angl e
angular bisector 6fC . To prove: AC + AD = BC; Construction: Draw DBC ;
Proof: In right angled triangle ABC, we have AB = AC. [Given]
CBC is hypotenuse (since, hypotenuse is the largest side)
t 7 A=90(angle opposite to hypotenuse is 90°)
|l n DAC and @b B3 [{ EasheEqualaod@
" 1= 2.[ Since, CD is angular bisector'o€ | ; DC = DC. [Common side]
So, by AAS criterion of congruency of triangles, we hayeD A€dpD E C
CODA = DE ......é(1) [cPCT] ; And, C
|l n pBAC ,-ABw&AC.Gwveng " C= B
[¢ Angles opposite to equal sides of a triangle are equal]
Now ; A+ B+ C=18C [Angle sum property of a triangle]
t 90+ B+ B=18% [¢ "B=" C];t Z B=9(% + B=9r2=4%
Now, in” BED we have-t ~ 4+ 5+ B=1800 [Angle sum property of a triangle]
i+ 90R+ 5+ 45=180 [ Since] B.=45°} " 5=180 13% + 5=45% CB= 5
t DE=BE €é(3) [ Since, sides opposite
From (1) and (3), weg& A = DE = BEeée(4)
Now, BC = CE + BE BC=AC+AD. [ From (2), (3) & (4) ]
t AC+AD=BC Hence proved.
EXERCISE
MULTIPLE CHOICE QUESTIONS

1 I n aAB<£, C andray AX bisects the exterior anglBAC. If” DAX = 70°, thei ACB=
(a) 35° (b) 90° (c) 70° (d) 55°
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2

" BCD. Prove that BC = CD.

In a triangle, an exterior angle at a vertex is 95° and its one of the interior opposite angle is 550, then the
of the other interior angle is

(a) 55° (b) 85° (c) 40° (d) 9.0°

If the sides of a triangle are produced in order, then the sum of the three exterior afagyleedas

(a) 90° (b) 180° (c) 270° (d) 360°

| n aABALs 100° fAD bisects A and ADUBC. Then; B =

(a) 50° (b) 90° (c) 40° (d) 1000

An exterior angle of a triangle is 1080 and its interior opposite angles are in the ratio 4:5. The angles of tl
triangle are

(a) 48°, 60°, 72° (b) 50°, 60°, 70° (c) 52°, 56°, 72° (d) 42°, 60°, 76°

ASSERTION - REASON BASED QUESTIONS

Each of the following questions contains STATEMEMNTAssertion) and STATEMENP (Reason) and has tr
following four choices (a), (b), (c) and (d) only one of which is the correct answer. Mark the correct choic
(a) Statemenl is true, Statemei#t is true; Stateme+# is a correct explanation for Statemént

(b) Statementd is true, Statemes#t is true; Statemes#t is not a correct explanation for Stateragnt

(c) Statement is true, Statemex# is false.

(d) Statement is false, Statemeit is true

Statementl (A): In an equilateral triangle ABC, if AD is the median, then AB + AC > 2 AD

Statemen® (R): In a right triangle, hypotenuse is the longest side.

Statementl (A): The sum of any two sides of a triangle is greater than the third side.

Statemen® (R): It is possible to construct a triangle with lengths of its sides as 4 cm, 3 cm and 7 cm.
Statementl. ( A) : daRRQ, HEhBC =QR

Statemen® (R): Corresponding parts of two congruent triangle are equal.

Statementl (A): If any two angles and a namcluded side of one triangle are equal to the corresponding
angles and side of the another triangle, then the two triangles are congruent.

Statemen® (R): If two angles and a side of one triangle are equal to two angles and a side of another
triangle, then the two triangles must be congruent.

Statementl (A): If two sides and the included angle of one triangle are equal to the corresponding sides
and the included angle of the other triangle, then the two triangles are congruent.

Statemen® (R):If two sides and an angle of one triangle are equal to two sides and an angle of another
triangle, then the two triangles are congruent.

VERY SHORT ANSWER TYPE QUESTIONS

I n the figure, &ABC and &DBC are A

BC.

Prove that ABD =" ACD.

In the figure below, the diagonal AC of quadrilateral ABCD bise&8D and |

In figure” B="E,BD=CEand 1="2. ShowaaPBC

ABC is an isosceles triangle with AB = AC. Draw BBC. Show thdt B =~ m

PS is an altitude of an isosceles triangle PQR in which PQ = PR. Show that PS b#sects
SHORT ANSWER TYPE QUESTIONS

PQR is a triangle in which PQ = PR and S is any point on the side PQ. Through S, a line is drawn paralle
to QR and intersecting PR at T. Prove that PS = PT.

|l na &ABC, it is given t"hBaahd QiBtersect & Q. If Misa poinhoe Bb i s
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produced, prove thatMOC =" ABC.

3 Pis a point on the bisector of anABC. If the line through P parallel to AB meets BC at Q, prove that
triangle BPQ is isosceles.

4 A point O is taken inside an equilateral four sided figure ABCD such that its distances from the angular
points D and B are equal. Show that AO and OC are in one and the same straight line.

5 ABCD is a quadrilateral such that AB = AD and CB = CD. Prove that AC is the perpendicular bisector of
BD.

LONGANSWER TYPE QUESTIONS
1 Inthe given figure, if AC = BC, DCA =" ECB and DBC =" EAC,
then prove that BD = AE.

2 ABC is atriangle right angled at C. A line through the 4pasht M of hypotenuse AB and parallel to BC
intersects AC at D. Show that

(i) D is the midpoint of AC

(i) MDUAC

(iii) CM = MA = 1/2AB .

3 ABCD is a square and ABE is an equilateral triangle outside the square proveQRat = ABE.

4 ABC is a triangle in which B=Z" C. D is a point on BC such that AD bisécBAC and AB=CD.
Prove that BAC = 72°.

5 ABCD is a parallelogram, if the two diagonals are equal, find the measure of ABC.

CASE BASED QUESTIONS

1 A children's park is in the shape of isosceles triangle say PQR with PQ = r

S and T are points on QR such that QT = RS.

(). Which rule is applied to prove that congruency of APQS and APRT.

(iri)y. 1'f PQ = 6 cm and QR = 7 c¢cm,

(iii). If © QPR = 80°, find PQR. Q s T R
2 Neeraj has a plot in the shape of a triangle said ABC with AD as the
perpendicular

bisector of BC such that BD = DC.

(i) Which rule is applied to pro\
(i) If” ABD = 50°, then the value 6fBAD. . — :
(iii) I nABADC find

3 In Rajesh Village there was a big pole PC. This pole was tied with a stron
of 10 m length. Once there was a big spark on this pole, thus wires got d¢
very badly. Any small fault was usually repaired with the help of a rope wi
normal board elgricians were carrying on bicycles. This time electricians |
a staircase of 10 m, so that it can reach at point P on the pole and this sh ~ strecase
make 60° with line AC.

Supporting Wire
10m

Q. 1. I n &PAC and &PBC which si de
Q. 2. Find the value 6fx?
Q. 3. I n figure, &PAC and &ePBC arn * N B
HOTS
1 aABC and &DBC are two isosceles tr i an gohthesanersidetot

BC. If AD is extended to intersect BC at P, show that

(i) e=dBD (i i) eed A

(iii) AP bisects’ A aswellas D.  (iv)AP is the perpendicular bisector of BC.

2 If two isosceles triangles have a common base, prove that the line joining their vertices bisects them at
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right angles.

31 n a &PQR, i f PQ = QR-pantsdfthe sidesWwQaQRENAIRP @espectivélyn e m
Prove that LN = MN.

4 Bisectors of angles B and C of an isosceles triangle ABC with AB = AC intersect each other at O. Show
that external angle adjacent tdBC is equal to6 BOC.

5 Line segment joining the migoints M and N of parallel sides AB and DC, respectively of trapezium
ABCD is perpendicular to both the sides AB and DC. Prove that AD = BC.

ANSWERS

MCQs ASSERTION - REASON BASED QUESTIONS
1.Ans.(c) 70° 1.Ans. (b)

2.Ans.(c) 40° 2.Ans. (c)

3.Ans.(d)360° 3.Ans. (d)

4.Ans.(c) 40° 4.Ans. (c)

5.Ans. (a) 48°, 60°, 72° 5.Ans. (c)

VERY SHORT ANSWER TYPE QUESTIONS

1 1 n ABC, AB =t AMBCH{ ALCBse¢lle s)

Il n pDBC, DB =t+"IBDf ICOBsedl2¢ s)

Now,” ABD="ABC" €BD,” ACD="ACB" CDB

From (1) and (2):

C"ABD =" ACD

2 Given AC bisects BADand" BCD.So i n @ABC and @ADC:

" BAC =" DAC (AC bisects BAD),” BCA =" DCA (AC bisects BCD)

AC = AC (common side)

By ASA congre@ADb§ BCge®BAPCT)

3 I n ®ABC and @AED:

" B =" E (given), BD = CE (given), 1 =" 2 (given)

By ASA congruenceC A B € @A E D

4 I n pABP and @ACP: AB = AC (given)

" APB =" APC =90° (APU BC), AP = AP (common)

By RHS ¢ ongreemCR B="AGET)

5 1 n PQS and @PRS:PS@PHPSR =BR (alfitude),WPE n PS, (common)
By RHS ¢ on g reugePnReSe QPS ¢p RPSHence, PS bisectsP

SHORT ANSWER TYPE QUESTIONS

1 I n opPQR, t+ Righgleis isbsteles.

ST QR (given), so by Basic Proportionality Theo
PS/SQ = PT/TR

Since PQ = PR and STQR, the segments PS and PT must also be equal.

CPS=PT

2 AB=ACt pABC i s ti"Bes@ el es

OB and OC are angle bisecters OBC =" OCB

Il n pBOC, OB and OC are angle bisectors meeting
Extend BOtoM.MOC i s an exterior angle to @BOC:
" MOC =" OCB + OBC =2 OBC =" ABC

3 P lies on the bisector 6fABC+ “ ABP =" CBP

Line through P ABt+ " PQB =" ABP (alternate angles)

" PBQ =" CBP (since P is on bisector)

C'PBQ="PQBt BPQ i s tiBPPQel es

4 Let ABCD be equilateral All sides and angles equal.

Given OD = OBt O lies on perpendicular bisector of BD.

Diagonals of equilateral quadrilateral bisect at 90°.
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AO and OC lie along same diagonal AC.
CAO and OC lie on the same line.
5 1 n @ABD and @ACD:

AB = AD, CB =CD, AC = AC (common)

By SSS congruenae triangles are congruent.

BD is bisected at intersection with AC

Also,” BOC =90°

CAC is the perpendicular bisector of BD

LONGANSWER TYPE QUESTIONS
1 Given;: AC=BC; DCA="ECB, DBC="EAC ; I n DB CDGArdEC® fCivéh)

" DBC =" EAC (Given), AC=BC (Given}; By ASA congrae@AEEBD=pBEBC
2 (i) Dis the midpoint of AC: M is midpoint of AB ;MD BCt+ By midpoint theorem, D is midpoint of AC
(i) MD U AC:BC U AC (right triangle) and MD BC+ MD UAC
(iif) CM = MA = %2 AB: ;M is midpoint of AB in right triangle MA=MB=MC+ CM=MA =% AB
3 ABCD s a square “ ABC = 90° ;ABE is equilateral © ABE = 60°
" ACE lies between diagonal AC and AESymmetry implies ACE = 30°
t “ACE =% ABE
4 Let” C=x,thed B=2x"7 A+ 2x+x=180% "~ A=180°-3x
AD bisects A and AB = CDt Using triangle properties and angle bisector thearémh = 72°
5 In a parallelogram, diagonals are equal only if it's a rectangle
t ABCD is arectangle © ABC = 90°
CASEBASED QUESTIONS
1 1. (i) Ans.SAS (ii) Ans. 19 cm (iii)) Ans. 50°
2. (DAns. SAS (ii) Ans. 40° (iii) Ans. 50°
3.(i) PC (ii1) x= é®PBGady 9t h-Angl§3de)icéngriedcepditar.
HOTS
1 (i) Since AB = AC and DB = DC (isosceles triangles on same base), and AD is common, by SSS congru
eABBO®aACD.

(ii) From @a#eAOR,i mBBPesSCD. With BP = CP aeaaAdPD
SAS.
(ii i) Skieeed€PBARBRCAP and BDP =" CDP. Thus, AP bisectsA and” D.

(iv) Since BP = CP aridBAP =" CAP, AP is perpendicular to BC and bisects it. So, AP is the perpendicul:
bisector of BC.

2 Let the triangles be &ABC and &DBC with common
AB = AC and DB = DC (isosceles triangles).Let line AD intersect BC at M.

By symmetry and congruent triangles (e.g., ABMACM),” AMB = 90° and BM = MC.

Hence, line joining vertices bisects BC at right angles.

3 Since PQ = QR and L, M are midpoints, then PL = QM.LN and MN are midlines in triandgleth are equal in
length and parallel to side PRence, LN = MN.

4 Since AB = AC; B =" C. Their angle bisectors BO and CO divide and" C equally.The triangle formed by
BO and CO at point O impliésBOC = external angle adjacent t&BC, due to symmetry and equality of
bisected angles.

5 Given: AB" DC and MN AB, DC. Since M and N are midpoints and MN is perpendicular to both bases,
trapezium is symmetri¢ience, norparallel sides AD and BC are equalAD = BC

KVS ZIET MYSURU: CLASS -9 MATHEMATICS 79



CHAPTER 8
QUADRILATERALS

/
/

( Quadrilatel‘als}/
o

A quadrilateral is fou \

sided closed figure

Quadrilateral

/

/
/
NS —

L~/

Pl

CONCEPT MAP

g ™

Kite Rectangle

A quadrilateal with - All angles are right

equal adjacent sides | angle

with . . unequal In’ -Diagonals are equal
opposite sides | land bisect eah other
\\- Ifl' '

- ~ |

arallelogram ’;' ' Square

- Opposite sides are ('l - All sides are equal

equal and parallel _ Al angles are at

- Opll:)osite angles are right angle

equa

4 . . \‘ - Diagonals are equal
- Diagonal bisects | and bisect each
eah other '\,

‘other atright angle. /

\( b
Trapezium \ Rhombus
A guadrilateral with - All sides are equal
one pair _of parallel -Diagonals bisect
opposite side each other at right
angle

b %,
F

\ =X X

P »

SN
L

Trapezoid Isosceles Trapezoid

k4

S

e

Ed
Parallelogram

N

A In a parallelogram

o Opposite sides are equal

o Opposite angles are equal

o Diagonals bisect each other
A A quadrilateral is a parallelogram if

o Opposite sides are equal or
Opposite angles are equal or
Diagonals bisect each other or

(0]
(0]
(0]

A pair of opposite sides is equal and parallel

B '
] ] |
Rectangle \ ‘,/
Rhombus
Square
GIST/SUMMARY OF THE LESSON
A Sum of angle of quadrilateral is &%
078 "6 "6 "0 0o

[

KVS ZIET MYSURU: CLASS -9 MATHEMATICS

80



>

A rectangle is a parallelogram in which all angles afea®@ diagonals bise
each other and equal.
A rhombus is a parallelogram in which diagonal bisect each other at rigl
angles
A square is a parallelogram in which all angles are equal and diagonal t
each other at right angles
Mid-point theorem: The line segment joining the midpoint of any two sid
the triangle is parallel to the third side and is half of it.

Converse of midpoint theorem: A line through the 4paint of a side of a
triangle parallel to another side bisects the third side.

THEOREMS:

A A diagonal of a parallelogram divides it into two congruent triangles.
Givenllgm ABCD with diagonal AC

To prove/d 6 & Y6 06

Proof: InYd 6 & Y6 06

" BAC =" ACD (Alternate Opp angles)

" BCA = CAD (Alt. Int. angles)

AC = AC (COMMON)

ThereforeYd 6 & Y6 'O $ASARULE)

In a parallelogram, opposite sides are equal and conversely

A quadrilateral is a parallelogram if a pair of its opposite sides are equa
parallel

In a parallelogram the diagonals bisect each other and conversely.

> > > >

> >

>

>

MID-POINT THEOREM : The line segment joining the midpoint of any two
sides of the triangle is parallel to the third side and is half of it. (without |
InY ABC, D and E is the midpoint of side AC and BC respectively

i.e AD=DC and BE=EC then DE is parallel to AB i.e DBB and DE = %2
AB

A CONVERSE OF MID-POINT THEOREM : A line through the migpoint of a side
of a triangle parallel to another side bisects the third side. (without proof
InY ABC
If DE is parallel to AB i.e DE AB
Then D and E is the midpoint of side AC and BC respectively
i.e AD=DC and BE=EC

MULTIPLE CHOICE QUESTIONS (1 MARKS)

Three angles of a quadrilateral are 75°, 90° and 75°. The fourth angle is
(A) 90° (B) 95° (C) 105° (D) 120°

SoLuTION : (D) Sum of angle of quadrilateral = 360

=>750+90° +75°%+fourth angle=360

=> 240+ fourth angle=360=>fourth angle=36® 24@ =120

The angles of a quadrilateral are in the ratio 3 :4 :5 : 6. The respective ang|
thequadrilaterals are

(A) 60°, 80, 100, 120 (B) 120, 100, 8@, 60

(C) 120, 6@, 8¢, 100 (D) 8¢, 10¢, 120, 60
SOLUTION : (A) Sum of angle of quadrilateral = 360
=>3X+4x+5x+6x=360

=>18x=360

=>x=—=20
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angles are = 3 x 20 =60
4 x 20 = 86

5x20 =100
6x20=1260

A diagonal of a rectangle is inclined to one side of the rectangle at 25°. The
angle between the diagonals is

(A) 55° (B) 50° (C) 40° (D) 25

SOLUTION : (B)

AC = BD (diagonals of a rectangle are of equal)
AC/2 =BD/2

OA=0B

" ABO = 27 (angle opposite of equal sides)

In ¥ AOB, angle sum property of

" OAB+” AOB +" ABO = 180

250+" AOB + 250 = 188

500 + AOB = 18C

" AOB= 180-50 = 130

Acute angle between the diagonal

" AOB +" COB = 180 ( straight angle)

130°+" COB =180

" COB =180i 130 =50

ABCD is a rhombus such tHaACB = 40°. Theh ADB is
(A) 40° (B) 45° (C) 50° (D) 60°

SoLuTIoN : (C)

As AD” BC

" DAC =" BCA = 40° (Alternate interior angles)

" DAO = 40°

" AOD = 90°( Diagonals of a rhombus dge¢o each other)
In triangle DOA ,angle sum propertgf triangle

" AOD +” ADO +" DAO =180°

90° +" ADO + 40° = 180°

130° + ADO = 180°

" ADO = 180°1 130°

" ADO =50° =5 ADB = 50°

The quadrilateral formed by joining the npaints of the sides of a quadrilater
PQRS, taken in order, is a rectangle, if

(A) PQRS is a rectangle(B) PQRS is a parallelogram

(C) diagonals of PQRS are perpendicular (D) diagonals of PQRS are equal
SoLuTIoN : (C)

In QSR, B is the midpoint of QR and C is the migoint of SR.

BC= %2 SQ (migpoint theorem)

BC SQ

HenceUO CTe é . (1)

In PSR, C is the migpboint of SR and D is the migoint of PS.

CD= %2 PR (midpoint theorem)

CD PR .HenceUC OTé é . ( 2)

From(1)and(2), UOTC is a parallelogram

Since ABCD is a rectangle,C=9C.

" C= O=9 (opposite angle of ligm UOTC)

Sincé O=9%we can easily say th®RUQS(We all know that the diagonals of
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rhombus are perpendicular to each other)
Hence, the diagonals of PQRS are perpendicular.

The consecutive angles of a parallelogram are
(A) Complementary (B) Supplementary (C) Equal (D) None
SOLUTION :(B) Supplementary

7 In the given figure, ABCD is a parallelogram. I€ = 65°, then’(B +" D) is E.':,r 17¢C
equal to / 55/\/
(A) 180° (B) 115° (C) 155° (D) 230° /

SoLuTION : (D) Sum of angle of parallelogram = 360 / J
=>65%F B+65°+ D=360 ;B
=>130+" B +" D=360 A

=" B +" D =360- 13 =230

8 In the given figure, find BD, if DE | | BC. A
(A)2cm (B) 1 cm (C) 3 cm (D) none of these 2 cm 1 em
SOLUTION : (A) E is the midpoint of the triangle ABC, DE | | o E

BC. By converse of midpoint theorem AD = BD = 2cm

Two angles of a quadrilateral are 60° and 70° and other two angles are in the ratio 8 : 15, then the remai
angles are

(A) 140°, 90° (B) 100°, 130° (C) 80°, 150° (D) 70°, 160°

SoLuTION : (C) Sum of angle of quadrilateral = 360

=>60°+70° +8x + 15x =360 => 13¢+ 23x=360 ; => 23x =366- 13(° = 23¢

=> x = = 10; Therefore other two angles are 8 x 10 28ad 15 x 10 = 150
10 DandEarethemigoi nts of the sides AB an A
produced to F. To prove that CF is equal and parallel to DA, we need an
additional information which is
(A)” DAE =" EFC (B) AE = EF (C) DE = EF (D)ADE =" ECF. D F
SoLuTioN :(C) DE = EF / \/
From theSAS congruence rule 5
#\DEe ®=CF E c

ASSERTION (A):AND REASONTYPE (1 MARKS)

In the following questions, a statement of Assertion (A):(A) is followed by a statement of Reason (R). Chi
correct answer out of the following choices.

(A) Both A and R are true and R is the correct explanation of A.

(B) Both A and R are true but R is not the correct explanation of A.

(C) Ais true but R is false.

(D) Ais false but R is true

Assertion (A):: The angles of a quadrilateral ete(xi 10, (x + 30 and (2xY, the smallesangle is equal to
58,

Reason(R) : Sum of the angles of a quadrilateral i 360

SOLUTION :(A)

Assertion (A):: If the diagonals of a parallelogram ABCD are equal; tABC = 90.
Reason(R) : If the diagonals of a parallelogram are equal, it becomes a rectangle.
SOLUTION : (A)

Assertion (A):: A parallelogram consists of two congruent triangles.
Reason(R) : Diagonal of a parallelogram divides it into two congruent triangles.
SOLUTION :(A)

Assertion (A)::ABCD is a square. AC and BD intersect at O. The measiirdBC=9C".
Reason(R) : Diagonals of a square bisect each other at right angle
SOLUTION :(B)
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5 Assertion (A):: ABCD and PQRC are rectangles and Q is a midpoint of AC . The , ‘ C
= PC.
Reason(R) : The line segment joining the midpoint of any two sides of a triangle . oR
parallel to thethird side and equal to half of it.
SOLUTION :(B) q B

6 Asserti on ( median:AD Is prodgtAddX such that AD = DX. Then ABXC maeallelogram.
Reason(R) : Diagonals AX and BC bisect each other at right angles.
SoLuTIoN :(C)

7 Assertion (A)::The consecutive sides of a quadrilateral have one common point.
Reason(R) : The opposite sides of a quadrilateral have two common point.
SoLuTION :(C)

8 Assertion (A):: Two opposite angles of a parallelogram are]3and (50x)°. The measure afne of the angle i
37.
Reason(R) : Opposite angles of a parallelogram are equal.
SOLUTION : (A)

9 Assertion (A):: If the angles of a quadrilateral are in the ratio 2 :3 :7 : 6, then the meamptesfare 4) 6,
140 120, respectively.
Reason(R) : The sum of the angles of a quadrilateral £ 360
SOLUTION : (A)

100Assertion (A):: I n ®ABC , E and F ar e APaeBCnntedqrt
FE at Q. Then, AQ = QP.
Reason(R) Q is the midpoint of AP.
SOLUTION : (A)

VERY SHORT ANSWER TYPE (2 MARKYS)

1 Angles of a quadrilateral are in the ratio 3 :4 :4 : 7. Find all the angles of the quadrilateral.
SOLUTION : Sum of angle of quadrilateral = 360=>3x +4x+4x+7x=360 ; => 18x=360 ; => x=—=20

First angle 3 x 20= 60; Second angle = 4 x 20 =80 Third angle = 4 x 20 = 80;
Fourth angle = 7 x 20 = 140

2 Two consecutive angles of a parallelogram are (x + 60)° and (2x + 30)°. What spaotatan you give to this
parallelogram?
SOLUTION : Sum of consecutive angles of a parallelogram £ 180
X + 60+ 2x + 30 = 180 3x+ 90= 180, 3x= 180-90 ; 3x = 90; x=— =30
first angle = 30 + 60 = $0
second angle = 2 x 30 + 30 =0
this parallelogram is a rectangle.

3 If one angle of a parallelogram is3B@ss than the smallest angle, then findrtteasure of each angle.
SOLUTION : let the smallest angle be x
Other angle = % 30
Opposite angles of parallelogram are equal
Sum of all angles of parallelogram = 360
X+ (x-30) + x + (x30) =360

4x7 60 = 360
4x = 360+60 = 420
x=—=105

first angle = 105

second angle 10530 = 75
third angle = 105

fourth angle = 10% 30 =75
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If the diagonals of a parallelogram are equal, then show that it is a rectangle. D C
SOLUTION :

Given: Let ABCD be a parallelogram in which AC= BD

To Prove : ABCD is a rectangjéroof: InY ABC andYDCB 0

AB= DC ( Opposite side of parallelogram )

BC = BC (common) AC = BD ( Given)

Y ABC e YDCB ( SSS congruency)

" ABC =" DCB (CPCT) (1) A B
Now AB Il DC (Opposite sides of parallelogram)

" B + C =180 (adjacent angle of parallelogram are supplementary)

2 B=180(from1)” B=—=90

ABCD is a parallelogram with one angle®90 herefore, ABCD is a rectangle.

In the given Fig, ABCD is a parallelogram in whickAB = 70 and 00 & 65, D c
thenfind the measure 6f0 ‘006 i

SoLuTioN ¥ DAB =" DCB = 7@ (Opposite angles of a parallelogram) T =

In ¥ DCB, using angle sum property of trian§ledCB+ 06 ¢ CDB= 180 — 2
70+65+ CDB= 180 ; 135+ CDB=180;" CDB =180135;" CDB=45

PQRS is a parallelogram, in which PQ =12 cm and its perimeter is 40 cm. Find -
lengthof each side of the parallelogram P -t a
SOLUTION :

PQ = SR (opp side of parallelograpgPQ+QR+SR+PS = 40cm

12 + QR+12+PS = 4024+QR+PS= 40 QR+PS = 4024; QR + PS =16

2QR= 16 (Opposite side of parallelogramQR =— = 8cm; QR = PS =8cm S "
The diagonal AC and BD of a parallelogram ABCD intersect at point O. FRIC. A D
SoLUTION : Given ABCD is a parallelogram w

" DAC =" ACB (Alternate interior angles)” AOB +" BOC= 180 (Straight angle)

75+ BOC =180;" BOC =180i 75;" BOC =105 b

In ¥ BOC, applying angle sum property v

" OCB +" BOC +" OBC = 180; =>34+ 105 + OBC= 180; =>139 + OBC= 180; 8 ‘

=3" OBC = 180139; =3" OBC=4P;" DBC =47

In the fig, ABCD is a rhombus, whose diagonals meet at O. Find x and y.

SoLuTIoN : Diagonals of rhombus bisect each other at right angle

" AOB =90 ; In ¥ AOB, applying angle sum property of triangle

" OAB +" AOB + x = 180; 35+ 90 + x = 180; 125 +x = 180

x= 180125 = 58 : ABCD is a rhombus, AB= AD ( all sides of rhombus are equa
x=y = 58(angles opp to equal sides are equal)

If ABCD is a parallelogram, then what is the measufes®f ™ C ?
SOLUTION : In parallelogram ABCD, A and” C are opposite angles
We know, opposite angles are equal in parallelogfaarefore; A~ C=0

10 ABCD is a rhombus. If A = 70°, find" B and C.

SOLUTION :

ABCD is a rhombus”™ A =" C = 70 (opposite angles are equal)
" A+ B =180 (adjacent angles)70+" B = 180

" B=180-70 ;" B=11C
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SHORT ANSWER TYPE QUESTION (3 MARKS)

1 Inthe given figure, ABCD and PQRC are rectangles and Q is theamd of AC. D p c
Prove that: (i) DP = PC (ii) PR =% AC
SoLuTioN : (if' P =" D =90 ( angle of rectangle)
Therefore, PQ Il AD
In YO0 $Q is the midpoint of AC and PQ Il AD Q
Therefore, P is the midpoint of DC
DP =DC ( by converse of midpoint theorem)

(ii) similarly, R is the midpoint of BC and Q is the midpoint of AC
In Y BDC

RP Il BD and PR = ¥ BD ( bymid point theorem)

PR =% BD ( diagonal of rectangle are equal)

PR=% AC

2 InFig, X and Y are respectively the mpdints of the opposite sides AD and BC of
parallelogram ABCD. Also, BX and DY intersect AC at P and Q, respectively. Sh "‘] (
that AP = PQ = QC.

SOLUTION : Given, ABCD is garallelogram

X and Y are the midpoints of the opposite sides AD and BC of the parallelogram
BX and DY intersect AC at P and,Qo prove AP = PQ = QC

Proof :AD = BC----------- (1) (opposite sides of a parallelogram)
AX = DX (X is the midpoint of AD)
So, AD = AX + DX; AD = DX + DX ; AD = 2DX --------------- (2)
BY = CY (Y is the midpoint of BC)
So, BC =BY + CY; BC =BY + BY; BC = 2BY ------------------ 3)

Using (2) and (3) in (1),2DX = 2BY ; DX = BY

We know that a pair of opposite sides are equal and parallel in a parallelogram.
So, DX || BY, This implies XBYD is a parallelogram

So, PX || QD From triangle AQD X is the midpoint of AD, and XP Il PQ

By converse of midpoint theorepAP = PQ------------ 4)

Similarly, from triangle CPB CQ = PQ------------ (5)

From (4) and (5)AP = PQ = CQ Therefore, AP = PQ = QC

3 InFig, AX and CY are respectively the bisectors of the opposite angles A and C Y
parallelogram ABCD. Show that AX || CY. U A
SOLUTION : Given, ABCD is goarallelogram; AX and CY are the bisectors of the . 1\.}\
angles A and G.To prove AX || CY; Proof” DAB = 2x J
" DCB =2y;” A=" C (opposite angles of a parallelogram are equal) ‘ ‘*‘
2x =2y;x=y (1); As BC || AD, XC || AY NY
" XCY =" CYD =y [Alternate angles] (2) f}
" CYD =x (from 1 and 2)" XAY =x ; As” XAY and” CYD are corresponding (o
angles AX || CY ; Therefore, AX is parallel to CY. X

4 E and F are points on diagonal AC of a parallelogram ABCD such that AE = CF.
that BFDE is a parallelogram.

SOLUTION :

Given: ABCD is a parallelogram [ ) .'
E and F are points on diagonal AC of parallelogram ABCD such that AE = CF /| \\/ \-, f
To show: BFDE is a parallelogram. [ U\
Construction: Join the other diagonal BD of the parallelogram. L:_’f_%__ N\ \ '

The diagonal BD meets AC at O f// T -«2}5\/

Proof: OA = OC (diagonals of a parallelogram bisect each ati@D)= OB
AE = CF (given), OA - AE = OE; OC- CF = OF; OE = OF; Therefore, BFDE is a
parallelogram as the diagonals EF and BD bisect each other at O.
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5 E is the midpoint of the side AD of the trapezium ABCD with AB || DC. A line

through E drawn parallel to AB intersect BC at F. Show that F is thgaiid of BC. : -
SOLUTION : Given: ABCD is a trapeziumk is the midpoint of the side AD with AB / /\
parallel to DC; A line through E drawn parallel to AB intersect BC at F. / / \
To show:F is the midpoint of BCProof: AB Il CD and EF Il AB / -
Therefore, EF Il DG In triangle ADC,; E is the midpoint of AD f
EF Il DC (proved above)So,OE || DC / -.H
O is the midpoint of AC (By converse of midpoint theorem) | ,/ \
In triangle CBA,O is the midpoint of AC EF Il AB (given) [ /
So, OF || AB F is the midpoint of BGBy converse of midpoint theorem) 4 |
Therefore, it is shown that F is the midpoint of BC.

6 Through A, B and C, lines RQ, PR and QP have been drawn, respectively parall , A
sides BC, CA and AB of a @& ABC as s

SoLUTION : Given: ABC is a triangleLines RQ, PR and QP are drawn through A, |

and C parallel to sides BC, CA and AB of the triangle ABC

To show: BC =% QR.Proof: Given, RQ || BC ,PR || AC, QP || AB

In quadrilateral BCARBR || CA, RA || BC B c
We know the pair of opposite sides of a parallelogram are parallel.

So, BCAR is a parallelograrBC = AR --------=--=------ (1)

In quadrilateral BCQABC || AQ, AB || QC So, BCQA is a parallelogram

BC = AQ------------------ (2); Adding (1) and (2); BC + BC = AR + AQ

2BC = AR + AQ; From the figure; AR + AQ = RQ; So, 2BC = RQ d
Therefore, BC =% QR

7 D, E and F are the miploints of the sides BC, CA and AB, respectively of an
equil ateral triangle ABC. Show that
SoLUTION : Given, ABC is arequilateral triangle

D, E and F are the midpoints of the sides BC, CA and AB

To show: DEF is also an equilateral triangle

Proof: In triangle ABCE and F are the midpoints AC and AB

EF || BC (by midpoint theoremgF = %2 BC------- (2)

Similarly DF || AC, DF = %2 AG---------- (2); DE || AB, DE = %, AB----------- (3)
Since ABC is an equilateral triangleAB = BC = AC

Dividing by 2,; %2 AB = % BC = % AC From (1), (2) and (3)

DE = EF = DF, Therefore, DEF is an equilateral triangle.

8 Points P and Q have been taken on opposite sides AB and CD, respectively of a
parallelogram ABCD such that AP = CQ (see Fig.). Show that AC and PQ bisect / /

other.

SOLUTION : Given, ABCD is a parallelogram, AP = CQ

To show: PM = MQ Proof:In triangles AMP and CMQ, i

" PAM =" QCM ; AP = CQ (Given)

" AMP =" CMQ (Vertically opp angles)Y AMP e ¥ CMQ (By AAS rule)

AP = CQ (CPCT) A P B

9 In Fig., P is the mighoint of side BC of a parallelogram ABCD such th&8AP =

" DAP. Prove that AD = 2CD

Solution: Given, ABCD is a parallelogran® is the midpoint of the side BC of the
parallelogram™ BAP =" DAP ; To prove that AD = 2CD

Proof AD || BC---------m-mmmmm e (1) (opp. Sides of parallelogram)
" A+" B =180° (adjacent angles are supplementary)
" B =180°" A -------------- (2); In triangle ABP,

" BAP +" B +" BPA = 180° (angle sum property)
" BAP =" DAP (given);” BAP =" DAP =% A ;%" A+" B+ BPA =180°
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%" A+180°-" A+" BPA=180°%" BPAiY% A=0

"BPA=% A;So, BPA=" BAP

AB = BP (sides opposite to equal angles are equal)

Multiplying by 2 on both side®AB = 2BP; BP = CP( P is the midpoint of BC)

BC =BP + PC BC = BP + BP, BC = 2BP; So, 2AB = BC

ABCD is a parallelogram, AB =CD and AD = BQCD = AD HENCE PROVED
10 Show that the diagonals of a rhombus are perpendicular to each other.

SOLUTION : Given: ABCD is a rhomus

To Prove: ACUBD ; Proof: Since ABCD is a rhombus AB = BC =CD =AD

In Y AOB andY BOC ; OA = OC (diagonal of parallelogram bisect)

OB = OB (common) AB = CB (sides of a rhomus)

Y AOB e ¥ BOC (By SSS rule)” AOB =" COB (CPCT) (1)

" AOB+ COB = 180 (straight angle)

Z AOB =180;" AOB=180/2=90

" AOB =" COD = 90 (Vertically opposite anglg) BOC =~ AOD = 90 A
Therefore, diagonals of rhombuséct each other at right angle
LONG ANSWER TYPE QUESTIONS (5MARKS)
1 Show that the quadrilateral formed by joining the 4padnts the sides of a rhombus,
taken in order, form a rectangle.
SOLUTION :
Given: a rhombus ABCD and P, Q, R and S are the midpoints of the sides AB, B
and AD.To prove: PQRS is a rectangle
Construction: Join the diagonals AC and BD of the rhombus ABCD.
Proof: In triangle ABD Since S and P are the midpoints of the sides AD and AB. E
midpoint theorem
SP || BD--------=-mmm-o-- (1) ; SP = % BD--------------- (2) ; Similarly, RQ || BD
RQ =% BD-------------- (3); From (2) and (3),
SP = RQAIso, SP || RQ Therefore, PQRS is a parallelogram
We know that the diagonals of a rhombus are perpendicular.
So, AQJBD (4); In triangle BAC,; PQ || AC--------------- (5)
From (1), (4) and (5),SPUPQi.e.,” SPQ = 90°% We know that a rectangle is a
guadrilateral with four right angles. The opposite sides are parallel and equal to ¢
other.Therefore, PQRS is a rectangle.
2 A diagonal of a parallelogram bisects one of its angle. Prove that it will bisect its
opposite angle also.
SOLUTION :
Given: ABCD is a parallelogram and DAC =" CAB
To prove: ., DCA =" ACB
Proof:” CAB =" CAD ----------=------- (1) (AC bisects angle A)
The opposite sides of a parallelogram are parallel and equal.
AB||CD and AC is @ransversalAD||BC and AC is transversal
" CAB =" ACD ----------------- (2) (Alternate interior angles)
" DAC =" ACB ------------—---- (3) (Alternate interior angles)
From (1), (2) and (3), BCA =" DCA ; This implies AC bisects the opposite angle
3 A square is inscribed in an isosceles right triangle so that the square and the tria
have one angle common. Show that the vertex of the square opposite the vertex | ™.
common angle bisects the hypotenuse.
SoLuTION : Given: CAB is an isosceles triangle and ADEF is a squaré And 900
To prove: CE = BE Proof: ABC is an isosceles triangle
AB=AC -- (1) (sides of isosceles triangle AD = AF (2) ( sides of a square)
On subtracting (1) and (2), we g&B - AD = AC - AF ; BD = CF--------------- (3) -

K
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In triangles CFE and BDE DE = EF (side of a squargp = CF (proved above)
" CFE =" EDB = 90° (angle of a squareYCFEe Y BDE ( By SAS rule)
CE = BE (CPCT) HENCE PROVED
4 In a parallelogram ABCD, AB = 10 cm and AD = 6 cm. The bisectorAdofmeets DC

in E. AE and BC produced meet at F. Find the length of CF. JriTn———— i
SOLUTION : '
Construction: Extend AD to H and join HF i )
Solution:ABFH is a parallelogram / /
AB || HF and HF = AB” AFH =" FAB ------ (1) (alternate interior angles) / /
" HAF =" FAB ----- (2) (AF is the bisector 6fA) [/ /
From (1) and (2), AFH =" HAF |/
HF = AH (sides opposite to equal angles are equal) /
HF = AB (opp sides of parallelogram) '
HF = 10 cm; Since HF = AH, AH = 10 cmFrom the figure,
AH=AD+DH;10=6 + DH; DH =107 6; DH=4cm
CFHD is a parallelogramWe know that the opposite sides of a parallelogram are
parallel and equal.So, DH = CF, Therefore, CF = 4cm

5 P, Q, R andS are respectively the +paints of the sides AB, BC, CD and DA of a
quadrilateral ABCD in which AC = BD. Prove that PQRS is a rhombus.

SOLUTION :

Given: P, Q, R and S are respectively the-pothts of the sides AB, BC, CD and D/
of a quadrilateral ABCD in which AC = BPTo prove: PQRS is a rhombus 1/ N/ \
Proof: In triangle ADCS and R are the midpoints of AD and DC K X
SR || AC, SR = % AC(1(By midpoint theorem) In triangle ABC,P and Q are the I\~ \ ./
midpoints of AB and BC PQ || AC, PQ = ¥ AG------(2) (By midpoint theorem) [ X
Comparing (1) and (28R = PQ = % AG---------- (3); L N\ \/
In triangle BCDRQ || BD, RQ = % BDB------- (4) \ ] -
(By midpoint theorem) In triangle BAD,; SP || BD

SP =% BD----------- (5) (By midpoint theorem)

Comparing (4) and (55P = RQ =% BD---------- (6)

AC = BD (given)Dividing by 2 on both side$2 AC = ¥ BD; From (3) and (6),

SR = PQ = SP = RQThis implies all the sides of the quadrilateral are equal.
Therefore, PQRS is a rhombus.

CASE STUDY QUESTIONS (4 MARKS)

1 Inthe middle of the city, there was a park ABCD in the form of a parallelogram f¢
that AB = CD, AB||CD and AD =BC, AD || BC. Municipality converted this park in !
rectangul ar form by adding |l and in t
shge of land were covered by planting flower plants.

Which side is equal to PD? (1)

SoLuTioN : PD =BQ

Show that &ABC and &CDA are congruert
SOLUTION : | n aABC ; AB=dCD#&Ipbside of ligm)

AD = BC (Opp side of ligm) AC = AC (Common)

BABC and &CDA ;(by SSS rul e) A B (
Show that &APD and &CQB are congruen
SoLuTIoON | N @A P D a;AlR=CGC@OP side of rectangle)

AD = BC (Opp side of ligm)” APD =" CQB (Each 900)

BAPD and a&CQB (by RHS rul e)

OR What is the value 6fm?

SoLuTioN ¥ B =" D = 11@ (Opp angles of parallelogram)

In triangle APD; m+ x +~ APD =180 ; m + (180i 110) + 90 = 189

m + 160 = 180; m = 180i 160 m = 20
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2 Activity-based learningensures active engagement of learner with concepts and
instructional materials. Learning is harals and experiential, providing learners the
opportunity of learning through manipulation of materials and objects. Teachers r
theprocess, and students work independently to copy it. Mr. Shublahs teacher o
class 9th wants to explain the properties of parallelograms in a creative way, so t
students yellow colored paper in the shape of a quadrilateral and then askehésgt
make a parallelogram from it by using paper folding and coloured it with green cc
How can a parallelogram be formed by using paper folding?

SOLUTION : By joining mid points of sides of a quadrilateral one can make
parall el ogr am. Now, S and R are mid
P and Q are mid points of sides AB &
then by midpoint theorem SR || AC and SR = %2AC

Similarly, PQ || AC and PQ = %ACTherefore SR || PQ and SR = PQ

A quadrilateral is a parallelogram if a pair of opposite sides is equal and parallel.
Hence PQRS is parallelogramf™ RSP = 30°,then find" RQP.

SoLuTioN ¥ RQP = 30° (Opposite angles of a parallelogram are equal.)

If SP = 3 cm, Find the RQ. Solution:RQ = 3cm (Opposite sides of a parallelogran
are equal. PR Find the value 6fRand S; if" PY Q=1:4.

SoLUTION : Since PQRS is a parallelogram, opposite angles are equal.

t "P="Rand Q=" SAlso;, P Q=1:4 "P= R=kand Q= S=4k
Now,” P+ Q +" R+ S =360° (Angle sum property of quadrilateral)

t k+4k+k+ 4k =360° 10k = 360% k = 36°

Hence, R =k =36°and S = 4k = 144°.

3 Rajan is studying in IX standard. His father purchased a plot which is in a square A ’ B
shape. After visiting the land, few questions came in his mind. Give answers to h
questions by looking at the figure.

What is the measure 0fAOB?
SoLuTioN ¥ AOB = 9 (diagonals of square bisect each other at right angle)
Which is the correct congre@BAaAB rul e

SOLUTION : I n equaBBACD 0

AB = AB (common) AC = BD ( diagonals are equal)

AD = BC ( opp sicdpBAlr(eBy guRas ) rquAlBeC)

If OB = 5cm, find the value of BD D C

SoLuTION : Diagonal of square bisect each other

BD = 20B= 2 x 5= 10cm

Or ¢) If OA = 3 cm, find the value of OC.

SoLuTION : Diagonal of square bisect each ot# = OC = 3cm

HOTS

1 L,M,N and K are the midpoint of sides BC,CD, DA and AB respectively of a squa * = "= =t B
ABCD. Prove that DL, DK, BM and BN enclose a rhombus.
SoLuTION : BK = DM (halves of equal sides) SR
Therefore, BM Il DK, Similarly BN Il DL o 11111k )
AlsopABNpPADK ( By SAS rul e) _ Q;
== 1 =" 2 L7 =
®PNDpPP KB ( By AAS rul e) E.

=>PB = PD, Therefore ,DQBP is a rhombus

2 PQRS is a parallelogram. PS is produced to M so that SM= SR and MR is produ
meet PQ produced at N. Prove that QN = QR. i

SoLuTioN: I'n @SMR, SM = SR /‘hﬁ‘ Ve
=" 1 =" 2 ( Anglesopp to equal sides are equal o p A

=3" 1 =" 3 (QRIl PM, corresponding angles are equal)
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Similarly =3 2 =" 4 ( corresponding angles)
=" 3= 4’
Hence, I n PQRN, QON = QR
3 In arectangle, one diagonal is inclined to one of its sides’laM&&asure the acute an( o c
between the two diagonals. |
SoLUTION : Let ABCD be a rectangle where AC and BD are the two diagonals wh| |
are intersecting at point O. | @)
" BDC = 2%(Given);” BDA=9025=6%;" DAC="BDA ( oelyBMD A) ;
So,” DOA = acute angle between the diagonals=53065 = 50 Al B8
4 The sides AD and BC of a quadrilateral are produced as shown in the figure. Pro
X= —— : bA\ ¢
SoLuTioN ¥ a +" ADC = 180 (Linear pair); Similarly” b +" BCD = 180 ;
Adding a +b ¥ BCD + ADC =360 (1) ; But x + x+" ADC +" BCD = 360 (2) alx XAg
From (1) and (2p +b + BCD + ADC =x +x + BCD + ADC;
X +X = at+b; x= ——
5 Inthe fig. ABCD is a square, diagonal BD is extended through D to E. AD=DE ar
is drawn as shown in fig. What is the measufe DAE? Hn\— C
SoLUTION : ABCD is a square .
AD= DE (Given);” 1 =" 2 (angleopp to equal sides are equal) RN
" ABD =" BDA =—( Diagonal of a square bisect an angle) \ N N
" ADB +" ADE= 180 (Linear Pair); 45 +* ADE= 18" ADE= 18- 45 = 135 "'“"'H-x__
In triangle ADE 1 + 2 +" ADE=18C ; 2 DAE + 135= 186 ~A [
" DAE= (18(¢-135)/2 = 22.5 -
EXERCISE

MULTIPLE CHOICE QUESTIONS (1 MARKS)

1 Diagonals of a parallelogram ABCD intersect at O.BOC = 90° and BDC = 50°, theh OAB is
(A) 90° (B) 50° (C) 40° (D) 10°

2 Ifangles A, B, C and D of the quadrilateral ABCD, taken in order, are in the ratio 3:7:6:4, then ABCD is a
(A) rhombus (B) par&logram (C) trapezium (D) kite

3 |If bisectors of A and” B of a quadrilateral ABCD intersect each other at P,®fand” C at Q, of C and D at
R and of Dand A atS, then PQRS is a

(A) rectangle (B) rhombus

(C) parallelogram (D) quadrilateral whosepopite angles are supplementary

4 If APB and CQD are two parallel lines, then the bisectors of the angles APQ, BPQ, CQP and PQD form
(A) a square (B) a rhombus (C) a reglen(D) any other parallelogram

5 DandEarethemigoi nts of the sides AB and AC of &a&ABC
and Q are the migoints of OB and OC respectively, then DEQP is
(A) a square (B)a rectangle @ rhombus (D) a parallelogram

ASSERTION (A):AND REASONING

In the following questions, a statement of Assertion (A):(A) is followed by a statement of Reason (R). Ch
correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) Ais true but R is false.

(d) Ais false but R is true.

1 Assertion: ABCD is a parallelogram in which P,Q,R and S are the midpoint of AB,BC,CD and DA respect
then PQRS is a parallelogram
Reason: The line joining the midpoint of two sides of the triangle paraliettthird side and half of it.
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Reason: The diagonal of rhombus bisesach other at right angle.

3 Assertion: Every parallelogram is a rectangle.
Reason: The angle bisector @irpllelogram forms a rectangle

4 Assertion: The diagonal of parallelogram bisects each other
Reason: If the diagonal of a parallelogram are equal and bisect each other at right anigéepgheailelogram is
square.

5 Assertion:the angles of a quadrilateral are110°, 80°, 70° and 95°
Reason: The sum of gie of a quadrilateral is 360

VERY SHORT ANSWER QUESTIONS (2 MARKYS)

1 ABCD and AEFG are two parallelograms’. I€ = 55°, determirie F P 1€

2 Diagonals of a quadrilateral ABCD bisect each othérAf= 35°, determine B.

31 n &ABC, AB = 5 c¢cm, BC = 8 c¢cm and GCpointsof ABaodBC, |
determine the length of DE.
4 One angle of a quadrilateral is of 108° and the remaining three angles are equal., * o

each of the three equal angles

B

5 ABCD is a trapezium in which AB || DC ahd\ =" B = 45°. Find agles C and D of the trapezium.

SHORT ANSWER QUESTIONS ( 3 MARKS)

1 Prove that the line joining the mbints of the diagonals of a trapezium is parallel to #ralfel sides of the
trapezium.

2 ABCD is a rectangle in which diagonal BD biséc. Show that ABCD is a square.

3 E and F are respectively the npdints of the notparallel sides AD and BC of a trapezium ABCD. Prove Hfa
|| AB and EF =% (AB + CD).

4 ABCD is a rhombus in which altitude from D to side AB bisects RiBd the angles of the rhombus.

5 The angle between two altitudes of a parallelogram through the vertex of an obtuse angle of the parallelc
60°. Findthe angles of the parallelogram

L ONG ANSWER QUESTIONS (5 MARKS)

1 A diagonal of a parallelogram bisects one of itslesngShow that it is a rhombus.

2 P and Q are the migoints of the opposite sides AB and CD of a parallelogram ABCD. AQ intersects DP a
BQ intersects CP at R. 8l that PRQS is a parallelogram

3 ABCD is a quadrilateral in which AB || DC and AD = BC. Prove'that" Band C =" D

4 InFig, AB || DE, AB = DE, AC || DF and AC = DFtdRe that BC || EF and BC = EF.

5 Eisthemidpoi nt of a median AD of &ABC and BE-ACs pr

CASE STUDY QUESTIONS (4 MARKS)

1 During Maths lab activity, each students were given with four broomsticks of Iendﬁ

8cm, 8cm, 5cm and 5cm to make different types of quadrilateral. J 7

Using above information, answer the following questions ‘

a) How many quadrilaterals can be formed using these sticks? (1)

b) Name the quadrilaterals formed using these sticks. (1)

c) One of the students made a parallelogram using the sticks as shown in the fig /
What is the relation between x and y if BC< CD (2) /

OR
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d) If P Q R and S are respectively midpoints of sides AB, BC, CD, and DA of
quadrilateral ABCD in which AC=BD and AGBD , PQRS is a .(2)
2 There is a Diwali Celebration in ABC School, New Delhi. Students are asked to

A
prepare a rangoli in the form of a triangle. They made a rangoli in the form of trie \
ABC with dimensions of triangle ABC are 26cm, 28cm and 25cm

Y x
a) Infig, R is the midpoint of AB and RQ Il BC then AQ is equal to which side. ;}‘ ° \
b) In fig R and Q are midpoint of side AB and AC respectively. What is the leng ¢ L 4
RQ? ) e ]

c) If garland is to be placed along the side of the triangle QPR which is formed
joining the midpoint, what is the length of the garland?
OR

d) Inthe above figure, R, P and Q are the midpoint of side AB, BC and AC
respectively. What is the area of triangle PQR?

3 Due to frequent robberies in the colony during night. The secretary with the men
together decides to attach more lights besides the street light set by municipality
are poles on which lights are attached.
These 4 poles are connected to each other through wire and they form a quadril
Light from pole B focus light on migoint G of wire between pole C and B, from pt
C focus light on migpoint F of wire between pole C and pole D. Similarly pole D &
pole A focus light on the migoint E and H respectively.

On the basis of the above information, solve the following questions:
a) If BD is the bisector 6f B then prove that | is the migbint of AC.
b) Is it true that every parallelogram is a rectangle?
c) Prove that quadrilateral EFGH is a parallelogram.
d) OR
e) If the distance between pole B and pole D is 50m then what is the length of (
HOTS
1 If the bisectors of angles of a quadrilateral enclose a rectangle, then show that it is a parallelogram.

21 n a pABC, DE is par lolielt tod BC denABD iFd ntdhd hme
cm, DE=5cm and DB = 3.5 cm

3 Ifan angle of a parallelogram is 4/5 of it adjacent angle, then find the measures of all the angles of the
parallelogram.

4 The lengths of diagonals of a rhombus are 24 cm and 18 cm respectively. Find the length of each side o

rhombus.
5 Infigure PQ= QR=RS= SP = SQ = 6¢cm and PT = RT = 14cm. Find the length of p
A N
075
NS
R
ANSWERS

MCQs:1.C2.C3.D4.C5D

ASSERTION (A):AND REASONING (1 MARKS):1A2.B3.04.D5.D

VERY SHORT ANSWER (2 MARKS): 1.55°2. 14% 3. 3.5cm 4 . 2%5. Both angles are equal 35
CASE STUDY QUESTIONS:

A) Three types of quadrilateral can be formed

Parallelogram, Rectangle and Kite

x<y OR C) Square

A) QC B) 14cm C) 39.5cm OR C) Y4 ar(AB@R C) 25m
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CHAPTER T 09
CIRCLES

MIND M APPING

LA+ £C=180"
LB+ LD =180

AM = MB
<=> OM L AB

GIST/SUMMARY OF THE LESSON

AThe collection of all points lying inside and on the circle C(O,r) is called a circular disc with the centre O
radius r.

ACircles having the same centred different radii are said to be concentric circles.

AA continuous piece of a circle is called an arc of the circle.

AThe length of an arc is the length of the fine thread which just covers it completely.

ALet's C(O,r) be any circle. Then any angle whose vertex is O is called the centre angle.

AA minor arc of a circle is the collection of those points of the circle that lie on and also inside arc Centra

AA major arc of a circle is the set of points of the circle that lie on or outside a central angle.

AA line segment joining any two points on a circle is called a chord of the circle.

AA chord passing through the centre of a circle is known as its diameter.

AA diameter of a circle divides it into two equal parts which are arcs. Each of these two arcs is called a s

ATwo circles are said to be congruent, if either of them can be superposed on the other so as to cover it

Alf two arcs of a circle are congruent then corresponding chords are equal.

Alf two chords of a circle are equal, then their corresponding arcs are congruent.

AThe perpendicular from the centre of a circle to a chord bisect the chord.

AThe line segment joining the centre of a circle to the midpoint of a chord is perpendicular to the chord.

AThere is one and only circle passing through threecoimear points.

Alf two circles intersect in two points, then the line through the centre is perpendicular to the common ch

AEqual chords of a circle are equidistant from the centre.

AChords of a circle which are equidistant from the centre are equal.

AEqual chords of a circle subtend equal angle at the centre.

Alf the angles subtended by two chords of a circle at the centre are equal, the chords are equal.

AOf any two chords of a circle, the larger chord is nearer to the centre.

AOf any two chords of a circle the chord nearer to the centre is larger.
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AThe angle subtended by an arc of a circle at the centre is doubled angle subtended by it at any point or
remaining part of the circle.

AAngles in the same segment of a circle are equal.

AThe angle in a semicircle is a right angle.

Alf all vertices of a quadrilateral lie and a circle, it is called a cyclic quadrilateral.

AThe opposite angles of a cyclic quadrilateral are supplementary.

Alf the sum of any pair of opposite angles of a quadrilateral is 180°, then it is cyclic.

AThe quadrilateral formed by angle bisectors of a cyclic quadrilateral is also cyclic.

Alf two sides affect cyclic quadrilateral are parallel then the remaining two sides are equal and the diagol
also equal.

Alf two opposite sides of a cyclic quadrilateral are equal, then the other two sides are parallel.

AAn isosceles trapezium is cyclic.

AAltitudes of a triangl@reconcurrent.

MULTIPLE CHOICE QUESTIONS (1 MARK QUESTIONS)

1 Ifin acircle with centre O, AB and CD are two diameters perpendicular to each other, /ANS: D
the relation betweenthelngt hs of chords AC and BD i
(A)AC <BD (B) AC >BD (C) AC =%2BD (D) AC =BD

2 Choose the one which is incorrect. ANS:D

(A) The length of the perpendicular from a point to a line is the distance of the line fron

point.

(B) If the point lies on the line, the distance of the line from the point is Zero.

(C) The longer chord is nearer to the centre than the smaller chord.

(D) The length of any diameter of a circle from the centre of the circle is equal to itself.

3 The sum of both pair of opposite angl e

(A)360° (B) 180 ° (C) 90° (D) 100°
ANS.B A
B C

4 InbelowFig,ABCDisacyclicquadrilateralinwhichACandBDareitsdiagonals. ANS. B

If" DBC= 60° and BAC = 30°, find BCD.

(A) 809(B)90° (C) 609D)noneof these
5 Segmentf acircleis theregionbetweeranarcandof thecircle. ANS: C

(A)diameter (B)semicircle(C)chord (D)sector
6 Theline drawnthroughthe centreof acircle to a chordis perpendiculato thechord. ANS. B

(A)trisect (B)bisect (C)coincide (D) noneof these.

7 Thelengthofachordofcircleofradius10cmis12cm.Determinethedistanceofthechord from {ANS: B
centreeée. .

(A)7 cm (B) 8cm (C)6 cm (D)5cm

8 |If AB is a chord of a circle, P and Q are the two points on the circle different from A antANs: C
then” APB-" AQB =90° (B)” APB +" AQB =180°

(CY APB-" AQB =0° (D) APB +" AQB = 100°

9 IntheabovesidedFig.,A,B,Candtheirfour pointsonacircle.ACandBD intersect at @oint E A
such that BEC = 130° and ECD = 20°. Find BAC. 5

B c

(A)150° (B)110° (C) 909D)1000 U
ANS.B
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10 In the given figure, O is the centre of the circle. The value of x is
(A) 300° (B) 70° (C) 10° (D) 210°
ANSA

ASSERTION T REASONING BASED QUESTIONS
A) both Assertion and reason are correct and reason is correct explanation for Assertic
B) both Assertion and reason are correct but reason is not correct explanation for Ass
C) Assertion is correct but reason is false

D) both Assertion and reason are false

1 Assertion(A): There can be infinite numbers of equal chords of a circle. ANS.C
Reason(R) : A circle has only finite number of equal chords.
2 Assertion(A): A circle has only one centre. ANS.A

Reason(R): A circle is defined as the path traced by a moving point that always remair
fixed
distance from a given fixed point

3 Assertion(A): With a given centre and a given radius, only one circle can be drawn.  ANS:A
Reason(R): Because circles have only one parameter
4 Assertion(A): Two diameters of a circle will necessarily intersect. ANS.A

Reason(R): diameters will always intersect each other at the centre of the circle.

5 Assertion(A): A circle of radius 3cm can be drawn through two points A,B such that AB
cm.
Reason(R): Diameter of circle =2adius of circle

ANS:A

6 Assertion(A): If the sum of the circumferences of two circles with radii R1 and R2 is eq
the
circumference of a circle of radius R, then R1+R2=R

ANS:A

Reason(R): circumference of <circle wit

7 Assertion(A): There is only one tangent at a point of the circle. ANS.B
Reason(R): The tangents drawn at the extremities of the diameter of a circle are parall

8 Assertion(A): The angle subtended by the diameter of a-cieah is180° ANS.A

Reason: The semicircle is half of the circle; hence the diameter of the semicircle will be
straightline subtending 180 degrees

9 Assertion(A): Angles in the same segment are equal. ANS.C
Reason(R): angle in a sewircle is a Right angle.
10 Assertion(A): A semucircle is one fourth part of the circle ANS.D

Reason(R): A sentircle is obtained when a circle is divided into two unequal parts.

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)

1 Inthegiven figuré, ACB=400.Find OAB.
ANs. Ans: Given, ACB = 40°
We have to find OAB We know that in a circle the angle subtended by an arc at the ce
twice the angle subtended by it at the remaining part of the circle.
" AOB =7 ACB " AOB = 2(40°) " AOB = 80°--------mmmmmmmmmaee Q)
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Considering triangle AOB, OA = OB = radius of the circle We know that the angles op
to the equal sides are equal.

" OBA =" OAB ---------=mmmmmmmem 2

By angle sum property of the triangleAOB +" OBA +" OAB = 180°

From (1) and (2), 80°+0OAB +" OAB = 180° 2 OAB = 180°- 80°

2 OAB =100° " OAB =p m FicJTherefore;, OAB = 50°

Provethatii E q ahartlsof acircle subtendequalanglesatthec ent r e 0 .
Given: Acircle with centreO. AB and CD arequal chordsf circle i.e. AB = CD
ToProve:” AOB =" DOC

Proof: Il n ppAOB & @pDOCDAB=-CC OD AB =
CKkAOB e k DOCC” AOB =" DOC Hence, Proved.
Find the value of o0x06 in the given fig

ANs” AOB=11C, x =110/2 x = 5%

A chord of a circle is equal to the radius of the circle. Find the subtended by the chord
point on minor arc and also at any point on major arc.

ANS: Here, the chord AB is equal to the radius of the circle. In the above diagram, OA «
are the two radii of the circle.

Now, consider the @OAB. Her e,

AB = OA = OB = radius of the circle

So, it can be said that @OAB has all e
C” AOC =60°

And,” ACB=%" AOB So, ACB =% x 60° = 30°

Now, since ACBD is a cyclic quadrilateral,

" ADB + ACB = 180° (They are the opposite angles of a cyclic quadrilateral)

So,” ADB = 180%30° = 150°

So, the angle subtended by the chord at a point on the minor arc and also at a point or
major arc is 150° and 30°, respectively.

In the given figure, AB and CD are parallel chords and the length of AC arc is 14cm. W\
the length of BD arc?

ANs: Perpendicular distance between two parallel chord is same at any point, so
AC=BD=14CM

In figure,O is centre of circle. If, ABD = 35° and BAC = 70°, Find ACB.

ANS. We know that BD is the diameter of the circle.

Angle in a semicircle is a right angld8AD = 90°

Consider BAD Using the angle sum propeftyADB +~ BAD +” ABD = 180°

By substituting the valuésADB + 900°+ 35°= 180°

On further calculation ADB = 180°¢ 90°¢ 35°

By subtractioin ADB = 180°¢ 125° So we gét ADB = 55°

We know that the angles in the same segment of a circle aré e&0QBl=" ADB = 55°
So we get ACB = 55° Thereforé, ACB = 55°.

AB and CB are two chords of circle. Prove that BO biSe&BC.

SOLUTION : Given: In the figure, AB = CB and O is the centre of the circle.
To Prove: BO bisectsABC.

Construction: Join OA and OC.
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Proof : INnkOAB andkOCB, OA = OC [Radii of the same circleAB = CB [Given] OB =
OB [Common]

CkOAB e kOCB [By SSS]

C" ABO =" CBO [By CPCT]+ BO bisect§ ABC.

Al c
8 Prove that ADE is an isosceles triangle if AB=AC with QIAB and OEU AC A
SOLUTION : Given that AB and AC is two equal chords of the circle with centre O
OD U AB and OEU AC i e
OD =OE ( Equal chords are equidistant) 6
"ODE="OEDééeé. . (i) & 7

" ODA= OE A e &(i) .

Subtracting (i) from (iif ODA-" ODE =" OEA- OED

" ADE =" AED

AD = AE

® ADE is an i.sosceles triangle

SHORT ANSWER TYPE QUESTIONS (3MARKS QUESTIONS)

1 |If BCis a diameteof a circle of centre O and OD is perpendicular to the chord AB of a ¢
show that CA = 20D.
SOLUTION: SinceOD | AB
.. D is the midpoint of AB (perpendicular drawn from the centre to a chord
bisects the chord) O is cent= O is the midpoint of BC.

In AABC, O andD arethe mid-pointsof BC and AB, respectively.

- OD || AC andOD = 1AC _  (mid-point theorem)
2

~CA = 20D

2 In acircle of radius 5 cm having centre O, OL is drawn perpendicular to the chord AB.
= 3 cm, find the length of AB.
SoLuTION : Let AB beachordof circle havingcentreO.
OL 1 AB and OA is the radius
of the circle. So, OA=5cm
In AOAL, Applying Pythagoras
theorem, we have GA= AL? + OL?
= (52 =AL?+ (3= 25=AL%2+9= AL?=257 9=16= AL =+16 cm=4cm
As we know that perpendicular drawn from the centre to the chord
bisects the chord.. AB=2 (AL) =2 (4) =8 cm

3 3. Inthe given figure, AB is diameter of the circle with centre O and CD || £/ZDAB =
25°, then find the measure ZCAD.
SoLuTION : #ADB = 90° [Angle in a semicircle]
/BAD = /ADC = 25° [Alternate
interior angles]. #BDC =90° + 25° = 115°
Now, #.BDC + /BAC = 180° [opp.<s of cyclic
guadrilateral= 115° +/BAC = 180°
ZBAC =180°-115°= 65°
Now, /BAC = /BAD + ZCAD
= 65° =25° +/CAD
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4 Distance ofa chord AB of a circle from the centre is 12 cm and length of the chord AB i
cm. Find the diameter of the circle.

SoLUTION : Letin acircle havingcentreO, AB bethe chordof length10 cm.

Distance of chord AB from centre is ODOD = 12 cm

OA = radius ofcircle InAAOD, OD 1 AB

As we know perpendiculalr drawn_lfrom the centre to the chord

bisects the chord.. AD=2 AB=2 x10=5cm

Now, in AAOD

OA? = AD? + OD?(Applying Pythagoras theorer= OA? = (5¥ + (12F = 25 + 144
—0AKk= 169

OA=13
—=di ame2(dAR2I 13T mE2&m

5 In the given figure, diameter AB of circle with cen@ebisects the chord PQ. If PR = QR =
cm and RB = 4 cm, find the radius of the circle.
SoLUTION : Here AB is the diameterof the circle and AB bisectsPQ.

Also, PR=RQ=8cm

OB, OP and OQ are radii

of the circle= OB = 0Q

= OP =r (say)

ConsiderOR = x cm

OB=0OR+BR=(x+4)cm

= Xx=(OBT74)=(r7 4)cm

As R is the mid point of PQ.

Also, RO is aline segmenpassinghroughcentreO.
. OR1LPQ (line segment joining mid pt. of chord to the centre of circle is
perpendicular to the chord)

In right-angledAOQR

OQ’ = OR? + QR? (by Pythagoragheorem)

=3 +(8)

= OQF=x*+ 64

r2=(ri 42+64 [Putx=(ri 4)]

= r2=r2+16

T8r+64=

8r=80

= r=10cm

6 Prove that the line drawn through the centre of a circle to thepoird of a chord is
perpendicular to the chord.
SOLUTION : Ans:
In circle, O is the centre and OP bisects the chord AB.
Join OA and OB (radius of circle)

In AAPO andABPO

OA =0B (radiusof circle)

OP=O0P (common) N ‘L A
AP =BP (given) v
.. AAPO=ABPO (by SSS)

-. Z/OPA =,0PB ...(1) (by CPCT)

Also #OPA +-0PB =180° (Linear pairangles)

= <OPA +/OPA = 180° [Using (i)]
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2/0PA = 180°
= ADOPA=90°= OP.L AB.

Prove that the sum of both pair of the opposite angles of a cyclic quadrilateral is 180°.
To prove: +P + +R = 180"

£2Q + 2£5=180°
Constructlon: Join O, P and O, R.

Proof: By Central angle theorem

£POR = 2 £PSR [For the same segment angle formed at centre of circle is twice the
angle formed at remaining part of the circle]

]
= ZPSR = iél’OR

(1)
and Reflex ZPOR = 2ZPQR

= ZPQR = % Reflex ZPOR  _ (2)

Adding Equation (1) and (2)
ZPSR + ZPQR = %aomé Reflex ZPOR

- %[ZPOR + Reflex ZPOR |

- 13600 =180°
2
= /S+/Q=180°

Similarly, 2P + 2R = 180°

In the given figure, PQRS is a cyclic quadrilateral. Find the value of x and y.
ANs: 2x + 3x = 180°, 5x = 180° , x = 36°

4y + 5y = 180°, 9y = 180° , y = 20°

9 Inthe given figure, chord AB subten/&0OB equal to 60° at the centre O of the circle. If ¢
=5 cm. then find the length of AB.
SoLUTION : In AAOB
ZAOB = 60°

(Given)
OA=0B (Equalradii)

. . ZOAB = Z/OBA(Angles opposite to equal sides OA and QR())
In AAOB ~OAB + #/AOB + ZOBA = 180°(Angle sum property of triangle)
60°+ ~OAB + ~OAB = 180° (- #OAB = #OBA, using(i))
— 2/0AB =168 AA
= /OAB =80°= ~OBA =60°
. AAOB is an equilateral
triangle Hence OA = OB = AB

= AB=5cm (asOA =5cm)

LONG ANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

Prove that the quadrilateral formed (if possible) by the internal angle bisectorg of
quadrilaterals cyclic.

SOLUTION

Given: ABCD is a quadrilateral, AH, BF, CF and DH are the angle bisectors of
internal anglesA, B, C and D.
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These bisectors form a
quadrilateral EFGH. To
Prove: EFGH is cyclic

Proof:In AEB.

ZEAB + Z/ABE + #/AEB = 180° (Sum of

angles oAABC) = AEB = 180°1

(ZEAB + ZABE) ..(0)

Also ~/AEB = /FEH ...(i1) (Vertically opposite

angles) By equating (i) and (ZFEH = 180° (~EAB + ZABE)
...(ili) Similarly, in AGDC #FGH = 180° (~GDC +./GCD)...(iv)
Adding (iii) and (iv)

/FEH + /FGH = 360°— (/EAB + /4BE + /GDC + /GCD)

L
=360°— 5 (ZBAD + ZABC + ZADC + /BCD)

(As AH, BF, CF and HD are bisectors of ./ 4, /B, /C, /D)

1
=360° — 5 * 360° (Sum of angles of quadrilateral, ABCD)

ZFEH + /AFGH = 360°— 180° = 180°

= FEHG is a cyclic quadrilateral. (If the sum of opposite angles of quadrilateral is 180°
then it is cyclic)

2 Prove that the angle subtended by an arc at the centre is double the angle subtended
any point on the remaining part of the circle.
SoLUTION : Given :Given an arc PQ of a circle subtending angles POQ at the

centre O and PAQ atpoint A on the remaining part of the circle.
A A

i L G

case (i) case (if) case (i)
To Prove: POQ=2 PAQ
Construction:.Join AO andextendst to B.
Proof: Considerthreecases
case (: When arc PQ is a
minor arc. case (ii): When
arc PQ is a semicircle.
case (iii): When arc PQ is
a major arc. In all the
three cases

Taking AAOQ

/BOQ =-/0AQ + Z/OQA  (Exterior angle oA is equal to the sum of interior
opposite angles) Also OA = 0OQ (radii of circle)

= OAQ =20QA (Angles opposite to equal

sides)= Z BOQ =/0AQ +-,0AQ

= BOQ=2/0AQ ..(0)

Similarly #/BOP = ZZOAP ...(ii)
Adding (i) and (ii) we have
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/BOQ «,BOP ~ORQ ,ORP sORQ /©®©AP5 POQ APAX
Speciallyfor case(iii) we canwrite reflex /POQ= 2/PAQ
3 Twocircles intersecattwo points B andC. Through B, twdine-segments ABD and PBQ a

drawn to intersect the circles at A, D and P, Q respectively. ProveAl@® =" QCD. p R
SOLUTION : Ans: % S
Join AP and DQ Q
" ACP and ABP lie in the same segment. c

Similarly,” DCQ and DBQ lie in the same segment.
We know that angles in the same segmenicothe are equal.
So, we gét ACP =" ABP and QCD =" QBD
Also,” QBD =" ABP (Vertically opposite anglgs
Therefore, ACP =" QCD.
4 A circular park of radius 20m is situated in a colony. Three boys Ankur, Syed and Davi
sitting at equal distance on its boundary each having a toy telephone in his hands to ta
other. Find the length of the string of each phone.
SOLUTION : Here, the positions of Ankur, Syed and David are represented as A, B and
respectively. Since they are sitting at equal distances, the triangle ABC will forman | °~_° ¢
equilateral triangle.
AD U BC is drawn. Now, AD is the median pABC, and it passes through the centre O.
Al so, O is the centroid of the @ABC. O.
OA =2/3 AD
Let the side of a triangle a metres, then BD = a/2 m.
Applying Pythagoraso theorem in @ABD,
ABZ?= BD?*+AD?
t AD?= AB?-BD?
t AD?= &-(a/2y
t AD?=3g/4
t AD =K3a/2
OA =2/3 AD
20 m = 2/3 1 &d3al?2
a = 20a3 m
So, the length of the string of the to]
5 Letvertex of a ABC be located outside a circle and let the sides ofaHgge intersect
chords AD and CE. Prove thaABC is equal to half the difference of the angles subtend
the chords AC and DE at the centre.
SOLUTION :
Vertex B of ABC is located outside the circle with centre O.
Side AB intersects chord CE at point E and side BC intersects chord AD at poin
We have to prove thatABC=[ AOC- DOE]
Join OA, OC, OE and OD.
Now” AOC=Z AEC [Angle subtended by an arc at the centre of the circle is twit
angle subtended by the same arc at any point in the alternate segment of the ci
“AOC=Z AECééé. (i)
Similarly" DOE="DCEéé . . i i)
Subtracting eq. (ii) from eq. (i), 2 AOC-" DOE)=" AEC-° DCE é é (i i i

Now” AEC=" ADC (Angles in same segment in circle) .....(iv)

Also” DCE= DAE

Using eq. (iv) and (v) in eq.(iii), 1/2]AOC- DOE ]=({ DAE+ ABD) - DAE
(exterior property)

[ AOC” DOE] =" ABD
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Or[ AOC- DOE] =" ABC Hence proved.

CASE BASED QUESTIONS (4 MARKS QUESTIONS)

Four Friends Rima, Mohan, Sohan and Sita are sitting on the circumference of Q
circular park full of water. Their locations are marked by points A, P, Q and R si
that the APQR is a quadrilateral with greenery. Rohit joins them and sits at the ! R
of the circular park,so he is equidistant from all the other friends. His position is
marked as O.They are sitting in such a way tHR®R = 110°.

a) Whatis measuref reflex" POR?(1)

b) What isthemeasuref” PAR?(2)

c) Whatis measuref” POR?(1) A
SoLuTIoN : Ans: (i) RefleX’ POR =2 PQR € Angle subtended by an arc at the
centre is double the angle subtended by it in the remaining part of the circle.)
CReflex” POR =2 x 110° = 220°
(i” PAR +" PQR = 180°¢ Sum of opposite angles of cyclic quadrilateral is 1¢
C" PAR =180 110° = 70°
(i) ” POR =2 PAR (€ Angle subtended by an arc at the centre is double the .
subtended by it in the remaining part of the cirdf®.)POR = 2 x 70° = 140°

Onetriangularshapecdpondis therein aparkmarkedby ABC. Threefriends are A
sitting positionsat A, B and C. They are studying in Class IX in an International.
and C are equidistant from each other as shown in figure given below.

(). What isthevalueof” BAC?

(i). Whatwill bethevalueof™ BOC?

(ii). Which anglewill beequalto” OBC?
SOLUTION :

Ans: (i) AB = BC = AC as per the given statement B C
CeABC is an equilateral triangle \\/

C" BAC = 60° (Angles of a equilateral triangle)

(i)” BOC =2 BAC (¢ Angle subtended by an arc at the centre is double the an
subtended by it in the remaining part of the cirdf8.)BOC = 2 x 60° = 120°

(iii) 1 n 2&BOCt  aBB=-OCB(Cs oppositaltd eqyal sides are
equal)
t © OBC + OCB + BOC = 180° (Angle sum property of triangle)

t ~ OBC +" OBC +120°=180%f 2 OBC =60% “ OBC = 30°

A farmer has a circular garden as shown in the picture above. He has a differer
of tree , plants and flower plants in his garden. In the garden, there are two mal
trees A and B at a distance of AB=10m. Similarly has two Ashok trees at the sg
distance of 10m as shown at C and D AB subténti®B=120° at the centre O, the
perpendicular distance of AC from centre is 5m the radius of the circle is 13m.
a) what is the value 6f COD?

b) What is the distance between mango tree A and Ashok tree C?

c) What is the value of angleOAB ?

d) What is the value of angleOCD ?

ANSWERS : 1 (ii) 120° 2.(ii) 24m 3(iii) 30 4 (i) 30°

EXERCISE

MULTIPLE CHOICE QUESTIONS

1 AD is a diameter of a circle and AB is a chord of it. If AD = 34 cm and AB = 30 cm. Then distance
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of AB from centre of the circle is

(A) 17cm. (B)15cm. (C)4cm. (D) 8 cm.
2 There is one and only one c-collinearpoing.assi ng throu
(A) two (B) three (C) four (D) five
3 Acircle divides the plane, on which it lies, into __ parts.
(A) two (B) three (C) four (D) five
4 Angles in the same segment of a circle are .
(A) half (B) double (C) triple (D) equal
5 The angle in the semi circle is
(A)360° (B)270° (C) 180° (D) 90°

ASSERTION T REASONING BASED QUESTIONS

A) both Assertion and reason are correct and reason is correct explanation for Assertion

B) both Assertion and reason are correct but reason is not correct explanation for Assertion
C) Assertion is correct but reason is false

D) both Assertion and reason are false

Assertion(A): circle is a plane figure
Reason( R): circle is a 2d figure and it can be drawn on a plane.

Assertion(A): A chord of a circle, which is twice as long as its radius, is a diameter of the circle.
Reason( R) As we know that any chord whose length is twice as long as the radius of the circle
always passes through the centre of the circle.

Assertion(A): The angles subtended by a chord at any two points of a circle are equal

Reason( R): Angles in the same segment of circle are equal.

4Assertion(A): A circle of radius 3 cm can be drawn through two points A, B such that AB=6cm.
Reason( R): Through three collinear points a circle can be drawn.

Assertion(A): If two chords AB and CD of a circle are each at a distance 4 cm from the centre,
then AB = CD.
Reason( R): Chords equidistance from the centre of the circle are equal in length

VERY SHORT ANSWER TYPE QUESTIONS

Prove that a cyclic parallelogram is a rectangle.

N

O is the centre of a circle and the measure of arc ABC is 100°. Ab€ and ABC.

In the given figure, POQ = 80°. Then find PAQ.

Given are two concentric circles with centre O. A line cuts the circes at A, B, C ¢
respectively. IfAB = 10cm, then find CD . ’ =

A, B, C and D are the four points on a circle. AC and BD intersect at point E such the D

" BEC =130 ° and ECD = 20°. Find BAC. E

SHORT ANSWER TYPE QUESTIONS
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1 Inthe figure ABCD is a cyclic quadrilateral. AC and BD are its diagondl<DBC
=55°and BAC =55°, find BCD.

N

Prove that AEqual chords of a circl

w

how that if two chords of a circle bisect each other they must be diameters.

4 In given figure O is the centre of the cir€ldDAB = 50°, find the value of x and y. ’
D
.3 |
A 4« ('

5 Prove that if opposite angles of a quadrilateral are supplementary then it is cycl
guadrilateral.
Answers: 1. BCD=70° 2. Proof 3. Proof 4. x=100 ° y=1308. Proof

LONG ANSWER TYPE QUESTIONS

1 If two intersecting chords of a circle make equal angles with the diameter passing through their point of
intersection, prove that the chords are equal.

2 In the figure AB is the diameter of the circle. E
CD is a Chord equal to the radius of the circle.
AC and BD when extended intersect at E.
Prove that AEB =60 °

3 Prove that AThe angle subtended by an arc of a
remaining part of the circleo.

4 In the nonparallel sides of a trapezium are equal, prove that it is cyclic.

5 A circular park of radius 20m is situated in a colony. D
Three boys Ankur, Syed and David are sitting at equal distance on its boundary
having a toy telephone in his hands to talk each other.

Find the length of the string of each phone.

ANSWERS:

1. Proof
2. Proof
3. Proof
4. Proof
5. Use the properties of an equilateral triangle and also Pythagoras theorem.

CASE BASED QUESTIONS

1 Ankit visited in a mall with his father. He sees that three shops are situated at
as shown in the figure from where they have to purchase things according to th ;
need. Distance between shop P and Q is 8 m, that of between shop Q and R i
andbetween shop P and R is 6 m.
() Find the radius of the circle.
(i) Measure of QPR is (OR)

 (iii) Area of @® PQR is 18 sqg.m (b)
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(iv) In figure, PSQP is known as..

2 Four Friends are sitting in a circular table such that distance between first and t
equal to distance between second and fourth which is diameter of circular table &
1. If distance between two consecutive friend is not equal and we join all points
friends are there which type of quadrilateral we get?
2.Angle subtended by first friend, second friend at the cenire is
3.1f distance between two consecutive friend is equal If we join all points where
friends are there which
type of quadrilateral we get?
(OR) 4. Which type of triangle ABC is

3 3Acircular park is there in a city in which there is a fountain in the cethieee are
two trees in park from which gates are 20 m far each, there are two gates in pa
entrance(A) and exit gate(B) ,monika is walking on boundary of this circular pat
is 15 m far from fountain.

1. distance between monika and fountain is called

2.Assume that distance between tree 1 and entrance gate is equal to distance |
tree 2 and exit gate then the angle made by fountain with entrance gate and tre
fountain with exit gate and tree 2 are

3. If circular park is circle ,fountain is its

(OR) 4. PQ in figure is (@) chord ( b) diameter ( ¢) centre ( d) segment

EXERCISE ANSWERS

MCQS: 1.02.B3.B4.D5.D

ARQS:1.A2.A3.D4.C5A

VSA:1. Proof 27 ADC=50 ABC=130° 37 PAQ=30° 4. CD=10 cm 5.BAC=110°
SA: 1. BCD=70° 2. Proof 3. Proof 4. x=100 °© y=130° 5. Proof

LA : 1. Proof 2. Proof 3. Proof 4. Proof

5. Use the properties of an equilateral triangle and also Pythagoras theorem.

CBQ

1.1. (@) 5 m 2. (b)90° 3. (d) 24 sq.m (b) Minor segment

2.1.b) Rectangle 2. ¢) 90 3. c¢) square 4. a) right angled triangle
3. 1.a) Radius 2. b) equal 3. c¢) Centre 4. a) chord

HOTS
1)” BAC=60° 2)Proof 3) 30° 4) 40° 5) Proof
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CHAPTER T 10
H E R O NEORMULA

MIND M APPING

GIST/SUMMARY OF THE LESSON:
AHer ondés For mul a
AApplication of Heronods

FORMULAE
ARECTANGLE
AArea = length x breadth
APerimeter = 2 (length + breadth)

ASQUARE

AArea = (side)2
APerimeter = 4 x side
ADiagonal = x side

ATRIANGLE with base (b) and altitude (h)
AArea =1/2x b x h

ATriangle with sides as a, b, ¢
atb+c
ASemiperimeter= 2 =s

AArea:\/S(S_ a) (s- b) (s- C)( Heronos
Alsosceles triangle, with base a and equal sides b

2 Jap? - a2

AArea of isosceles triangle 4

:-20*- +2£{- Z&A 52.'?”-14'
o 2wl

AEquilateral triangle with side a "““"——oig
2 <oy s A

AArea = 4 << A E?f é

. e fc

APARALLELOGRAM with base b and altitude h - ; 0 ‘:T:‘

AArea = bh R < | & (A

ARHomBUS with diagonals, d1 and d2 - ¢ ‘t';: %) N
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1
AArea =2d1 x d2

B 2 2

APerimeter :2d1+d2

ATRAPEZIUM with parallel sides a and b, and the
distance between two parallel sides as h

1

AArea=2(a+b) xh
AREGULAR HEXAGON with side a
o0 Area =6 x Area of an equilateral

triangle with side a = 6% ¢ = - Miac

MULTIPLE CHOICE QUESTIONS(01MARK QUESTIONS)

The area of a equilateral triangle whose perimeter is 150m is
(a) 625m2 (b) 625V3m2 (c) 600V3m2 (d) 900m2

ANS: (b) 625\/§ m2
SoLUTION : Perimeter = 150ivi a= 50m

V3 V3
Area = 4 xa2= 4 x50 x50 = 6253 m2

The Perimeter of a triangle is 180cm. Its sides are in the ration 5:3:4 then its greatest side is

(a) 90cm (b) 75cm (c) 30cm (d) 10cm

ANs: (b) 75cm

SOLUTION:  Let the sides be 5x, 3x, 4xu® 0w T®O=180Y w= 15 ; Greatest side = 5x =5 x15 =75 ¢

The area of triangle with given two sides 18cm and 10cm respectively and perimeter equal to 42cm is
@20V1lcm2  (b) 19v1lcm2 (©) 22¥11cm2 (d) 21¥11em2

ANS: (d) 21\/1_1cm2

SOLUTION: 18 + 10 + x = 4 x = 427 28 = 14cm; Area == \/2](21' 18)(21- 10)(21- 14) _ Zlmcmz

The area of an equilateral triangle with sid@&m is
(@ 27cm2  (b) 27‘/:_3 cm2 (c) 18‘/§ cm2 (d) 54‘/:_3 cm2
ANS: (b) 27‘/§ cm2
V3 E(6«/53)2 5
SoLuTioN: Area= 4 a2= 4 =27V3cm2

The area of an equilateral triangle with altitud@’lm is
(a) 4cm2 (b) 4\/§ cm2 (c) 8cm2 (d) 8\/§ cm2
ANs: (b) 4‘/§ cm2
P af
SoLuTioNn: Area of an equil ater a/é;Atea:'F a\/ég:M‘@cm\Zi th al ti

The perimeter of an isosceles triangle is 64cm. The ratio of the equal side to base is 3:2. Its area is

(a) 181cm2 (b) 32cm2 (c) 180cm2 (d) 96cm2

ANS: (a) 181cm2

SOLUTION :  Let sides be 3x, 3x and 28x + 3x + 2x = 64Y 8x = 64Y x=8; sides are 24cm, 24cm and 16¢
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S=32;Area== 0COC CTOC CTOC p ¢ 128ccm2 =181cm?2

The sides of a triangle are 13cm and 14cm and its semi perimeter is 18cm. Find the third side of the triar
(a) 8cm (b) 6cm (c) 9cm (d) 10cm

ANS: (c) 9cm

SOLUTION: S ==18 Y x=9cm

Find the area of a triangle having base 6cm and altitude 8cm.

(a) 24cm2 (b) 48cm2 (c) 12cm2 (d) 16cm2
ANS: (a) 24cm2

SOLUTION:  Area =b x h; Area =x 6 x8 = 24cm?2

9 Each side of an equilateral triangle is 10cm. The height of the triangle is
(a) 1Mocm (b) SMocm (c) 10cm (d) 5cm
ANs: (b) Socm
SoLuTIoN :  height of an equilateral triangle(sideym— =2X 10 = YNocm
10 If each side of an equilateral triangle of area A is doubled, then the area of new triangle is
(@ 2A (b) 3A (c) 4A (d) 6A
ANS: (c) 4A
SOLUTION :  Area =a2 But here side = 2a =(2a)2 =4A
11The sides of a triangle are 7 c¢cm, 24 c¢cm, and 2

a) 70 cm2 b) 84 cm2 ¢) 96 cm2 d) 100 cm?
ANS: () A

ASSERTION - REASON BASED QUESTIONS

Direction: In the following questions a statement of assertion (A) is followed by a statement of reason (R
the correct option.

Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

Both Assertion (A) and Reason (R) are true, but Reason (R) is not correct explanation for Assertion (A)
Assertion (A) is true, but Reason (R) is false

Assertion (A) is false, but Reason (R) is true

Assertion (A): If the sides of a triangle are 6cm, 8cm and 10cm then its Semi perimeter is 12 cm
Reason (R): Semi perimeter=—
ANsS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

Assertion (A): The area of an equilateral triangle whose altitude is 3cr/1§isr32
P2

Reason (R): Area of an equi\ﬁat er al triangl e wi
ANsS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)

Assertion (A):Thea | t i tude O0pd of an equilater—g—l triangl e

J3

Reason (R): The area of an equitlaater al triangl
ANS: Both Assertion(A) and Reason(R) are true, but Reason(R) is not correct explanation for Assertion (;

Assertion (A): The area of a given triangle and the area of a triangle obtained by doubling its sides are in
1:2 . Reason (R): If a, b, c are length of sides of a triangle with semi perimeter S, then its area is
(i 0oi oi
ANS: Assertion (A) is false, but Reason (R) is true
SOLUTION : Semi Perimeter of triangle with side 2a, 2b, 2e6is==(a+ b +¢) =2s
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Area of biggertriangle=¢i ¢i cw ¢ cw ¢ cw;=1 i i @i wi w=4xAreaofsmaller
triangleY Ratio is 1:4; Hence Assertion (A) is false but Reason (R) is true

5 Assertion (A): The area of an equilateral triangle with length of each side as positive integer, is an irratior
number
J3

Reason (R): The area of an equilateral triangle wAtta2
ANs: Both Assertion (A) and Reason (R) are true and reason (R) is correct
explanation of Assertion (A)

a2
Soution: | f 6aé is a positive ;Y dtseatjomal num¥ile aliss o
irrational number

6 Assertion (A): Area of a triangle with sides 3cm, 4cm and 5cm is 6cm2
Reason (R): Heronds f obasadhaighf or area of a tri a
ANS: Assertion (A) is true, but Reason (R) is false

7 Assertion (A): The area of an isosceles triangle each of whose equal side is 13cm and whose base is 24

60cm2

8 Jap? - o7
Reason (R): The area of an isosceled¢ triangle
ANS: Both Assertion (A) and Reason (R) are true and reason (R) is correct explanation of Assertion (A)
SoLuTioN: The area of an isosceles triangle with b

2 4% 037 - (247 _

given by Area = 4 Y Area =60cm2

8 Assertion (A): The sides of a triangle are 16 an, 30cm and 34cm then its area is
240cm?2

Reason (R): Herono6és formulia &0 ®ind then area

ANsS: Both Assertion (A) and Reason (R) are true and reason (R) is correct
explanation of Assertion (A)

9 Assertion (A): Area of an equilateral triangle with altitude 12cm @8
a.2
Reason (R): Area of an equ/é |l ateral triangl e wi
ANs: Both Assertion (A) and Reason (R) are true and reason (R) is cexpletnation of Assertion (A)
I100Assertion (A): Heronds formul aOnlys for finding
Reason (R): The area of a triangle with sides a, b, c is given by

Area: i i Oi wi o
ANs: Assertion (A) is false, but Reason (R) is true
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)
1 Given three sticks of length 10cm, 5cm and 7cm. Find the area enclosed by these three as sides of a trie
10+5+7 _ 22
SoLuTION:S= 2 2 =11cm:Area=ii ®i ®i

2 The perimeter of an isosceles triangle is 32cm. The ratio of the equal side to base is 3:2. Find the area.
SOLUTION : Perimeter 3x + 3x + 2x= 32 x = 4cm
Sides are 12cm, 12cm, 8cm

Area =V S(S- @)(S- b)(S- ¢) _ {16(16- 12(16- 12)(16- 8) _ 32/2 ;2
3 The sides of a triangular are 13cm, 14cm and 15cm. Find the area of the field.

JV11(11- 5)(11- 7)(11- 10) _
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13+14+15_42
SOLUTION: S = 2 2 =21cm: Area —VS(S- a)(S- b)(S- ) = y21(21- 13(21- 14)(21- 19) - Area
= 84cm?2

4 If the base of a right angled triangle is 15cm and its hypotenuse if 25cm. Find it
SOLUTION : 2 Scm
Using Pythagoras theoryx == 20 cm ; Area =Base x Height =15 x 20 =150cm2 *==

15cm?

5 AreaTrafficboard i s equil ater al in shape,
perimeter of the board is 180cm. Find area of the bazxd= 180Y x = 60cm
NN
SoLUTION : Area of equilateral triangle =4 a2 =4 x 60 x 60 = 90Plocm?2

SCHOOL AHEAD
6 The edges of a triangular board are 10cm, 24cm and 26cm. Find the cost of pa
at the rate of Rs.10 per cm2
SOLUTION : S = 30; Area === 120 cm2, Cost of painting 120 x 10 =Rs.1200
o=

7 The sides of a triangle plot are in the ratio 3:5:7 and its perimeter is 300m. Find bty
area; voE e
SOLUTION : Let the sides be 3x, 5x and 7x Hust\NC Y

- 1! - -
3x + 5x + 7x = 300¢ x = 20; Sides are 60m, 100m, 140n5 == 150 M

Areq == V150150- 60)(150- 100(150- 140  Area = 1500/3 m2
8 Find the area of a triangular board with base 8cm and height 5.5cm. ‘~‘

SOLUTION :  Area =% base x Height = 8 x 5.5 = 22cm2

9 If the area of an isosceles right angledngle is 12.5cm2 then find the length of its
hypotenuseArea of isosceles right triangle
SOLUTION :

ke

= x x2 = 12,5, x2 = 25; x = 5¢cm: Hypotenuse =5 +5° = = 5V2¢m
10 Find the area of regular hexagon whose side is 4cm

V3 V3
SoLuTIoN:  Area of regular Hexagon =6 % a2;=6x 4 x4 x4; = 24\/5’ cm2

SHORT ANSWER TYPE QUESTIONS (3MARKS QUESTIONS)

1 Find the area of a triangle whose perimeter is 180cm and its two sides are 80cm and 18cm. Calculate th
of triangle corresponding to its shortest side.
SOLUTION : Given, a = 80, b = 18 Perimeter=a+b + c=18080 + 18 + c = 18Q c = 1801 98 = 82m
S==90 Area= (1 &1 BT & = 00 80(00-1§(0- 82

Area = 720cm2; Shortest side of triangle = 18ciArea =x base x height

720 =x 18 x h; h == 80cm ; Altitude of triangle corresponding to its shortest side (18cm) is 80cm
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Find the area of shaded region in the given figure.
SoLUTION : Area of right angledDADB ; = x base x height=x 12 x 5; = 30cm2

Using Pythagoras theorem AB = VAD? +BD? . ag = V12°+5” .

AB = V144+25 . AB = = 13cm: In DABC : AB = 13cm, AC = 15cm, BC = 14cm
S ===21cm; Area of DABC

_ JS(S- a)(S- b)(S- ©) - J21(21- 13(21- 15)(21- 14) = 84cm?2

Area of shaded region = area 0 DABC 1 area ofDABD

=841 30 = 54cm2

Find the area of a trapezium whose parallel sides 25cm, 13cm and the other sid D___13em c
15cm and 15cm. s / s
SOLUTION : Let ABCD be the trapezium b

AB = 25cm; CD = 13cm; BC = AD = 15cm; Draw CE||AD R 13em .
ADCE is a parallelogram; AE = 13cm, EB = 12cmIn DBCE 25cm

S==21:Area= VY &V &V & :Area =V2121- 19(21- 15(21- 12

Area = V21X 6 X 6 X9 ; Area = 8\/2_10m2; Let h be the height of trianglBBCE
AreaDBCE =x 12 x h = 61 6h = 18V21y h==3v21¢cm
Area of Trapezium ABCD =h (a+b) :—3\/2_1x(25+13) =57 21cm2

4 How much area of triangle will increase in percentage if each side of the triangle is doubled?

SOLUTION : Let a, b, ¢ be the sides of triangle =——; Area, Ai= Y'Y ® Y @ Y
When the sides of triangle are doub#&s®a, 2b, 2c then itrea
So= ; $==25;A2= ¢YCY ¢® ¢Y cw ¢Y qw
=4X YY ®© Y o Y w;A2=4A1l; % of increase in area———  x 100=—x 100 = 300%
5 The length of two adjacent sides of a parallel are respectively 51cm and 37cm o A Slem B
diagonal is 20cm. Find the area of parallelogram.
SoLuTioN :INnDABC ;a=37,b=51,c=20S===54 20em
Area of DABC 37cm
_ JS(S- a)(S- b)(S- ¢) _ /5454~ 37)(54- 51)(54- 20) _ /54 X 17 X 3 X 34 .
D c

= 306m2; Since diagonal divides the parallelogram into two congruent triangle of
area; Area of parallelogram ABCD= 2 x 306; = 612 cm2

6 Find the area of the given quadrilateral field if its perimeter is 120m. D 40m ¢
SOLUTION : AD = 1207 (40 + 17 + 48) AD = 12071 105; AD = 15m

In right triangleDADC ; AC2 = AD2 + DC2; AC = V15" +40°
AC = V225+1600 - AC = = 45m: Area of DADC

Area =x base x height x15 x 40 = 300m2 A 48m B
48+17+45 110

Area of DABC ; a=48m, b =17m, c = 45p8 = 2 2 =55

Area = JS(S- a)(S-b)(S-c) . _ /55X 7X38X10 ._ % 5,/77 X 19

= 382.49 cm2

7 The lengths of the sides of a triangle are 5cm, 12cm and 13cm. Find the length of perpendicular from the
vertex to the side length is 13cm.

SOLUTION: S=-(a+b+c)=-(5+12+13) =15
Let D be the area of the given triangle. ThBrs VS(s- a)(s- b)(s- ©) D= VIK(15- 5)(15- 12)(15- 13
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D==30cm2; Let p be the length of the perpendicular from vertex A on the side Bc.
Then, D=x (13) xp
1 60

From (i) and (ii), we gel.2 x13xp=30/ p= 13 ¢m

Calculate the area of the shaded region in Fig:
SoLUTION : Lets and s betde the semperimeters of triangles ABC and DBC respectively. Then,
s == 132 and 's= = 36let D1 andD2 denote the areas of triangles ABC and DBC respectively. Then,

D1 = VS(s- 120(s- 129(s- 22)

D1 = V132X 12X 10X 110

D1 = V12X 11X 12X 10X 10X 11
Y D1=10 X 11 X 12cm2 = 1320m2
and D2 _\/S(s-24)(s- 26)(s-22

Dp = +/36(36- 24)(36- 26)(36- 22

v ppoV36X12X10X14_ 6’ X 2° X3X 2X5X 2X 7

Y  D2z6X223X DX 7 _9pJ105m7

D2 =24 x 10.25m2 = 246m2
Area of the shaded regionB3i -D2 = (13201 246)m2 = 1074m2

The sides of a triangular field are 41m, 40m and 9m. Find the number of rose beds that can be prepared
field. If each rose bed, on an average needs 900cm2 space.
SoLuTIoN : If a, b, c are the sides of a triangle and s is the semi perimeter, then Dasagiaen by

D= VS(s- a)(s- b)(s- ¢)
1 1
Here, a=41,b=40andc=¥ s=2(a+b+c)=2(41+ 40+ 9) =45
D= = V45(45- 41)(45- 40)(45- 9)

v D V45X 4X5X36_ 3 X5 X 2° X5X2° X &

Y D=32x22x5=180m2
900

Area of each rose beds = 900cm28000m2 = 0.09m2

Number of rose beds=2000

We observe that 412 = 402 + 92. So, the triangular field is in the form of a right triangle.
Area of the fieldx 40 x 9 = 180m2

10 An umbrella is made by stitching 10 triangular pieces of cloth of two different col

(see fig) each piece measuring 20cm, 50cm and 50cm. how much cloth of each .-
is required for the umbrella?

SoLUTION : sides of one triangular piece of cloth are of length a 20cm, b = 50cm .

=50cm. Let s be the semi perimeter of the triangular piece. Then, 0em

2s=a+b+cY 2s=20+50+5Q VY s =60
Let D be the area of the triangular piece. Then,
D= VS(s- @)(s- b)(s- ¢) . _/60X(60- 20)X(60- 50) X (60- 50) cm2

D= V60X 40X 10X 10 5.5 /6 X 4 X 10X 10 X 1015 = 500/6 2

Area of cloth of each colour = 5 x 208 cm2 = 1000/6 cm2
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LONGANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

International kite festival in Gujarat known as uttarayan is one of the biggest fest
celebrated in Gujrat. It is celebrated on the auspicious day of makar sankrati eve
It is the sign for the farmers for the beginning of the summer season. On the day
uttarayan, Suresh a 16 year old boy wants to fly a kite. He ordered a tshapgkd kit
of sides 10cm, 10 cm and 12 cm.

On the basis of the above information, solve the following questions:

i) Find the perimeter of BABC

i) Find the area of triangle ABC

iii) Find the length of AD

(OR)

Find the area dDABD

Solution. i)Perimeter =10+10+12 =32

iijareaoDABC= p@p @ pTIp @ pTIp @ p ¢=48cm2
ijarea = b xh =-x12x h =48Y h=8cmY AD =8 cm
ORarea o DABD =-b xh =-x6 x 8 =24 cm2

2 Ajay bought some land for carrying out his wholesale business as shown in the f
below. He plans to divide this land into 3 parts for warehouse, inventory and can
Answer the following questions:

a) Find the semi perimeter of the area allotted for inventory

b) Find the area allotted for the warehouse

c) Find the cost of tiling the cantee
d OR)Fi nd the cost of tiling the inve
SOLUTION . a) sides of inventory are 5 m ,6m, 5m

Semi perimeter area allotted for inventory =8 m

b)Sides of warehouse are 5m ,5m,8 m

canteen

S= =——=9m

D== 0w UV W U W Y =12m2

c)Area of canteen = 6 mZost =Rs.3000

ORForthe inventory s = =—=8m;Area= YOy v Y v Y @ =12m2
cost of tiling the inventory = 12 X

3 To spread awareness about traffic signal. Central Board of Secondary Educatior
(CBSE) decided to conduct an activity of making a traffic signal board and shoul
a photo if themselves telling about that particular traffic signal. One of the studer
decided to make a triangular sign board showing road work ahead. The dimensic
the sign board are 11 cm. 12 cm and 13 cm.

On the bases of the above information, solve the following questions:

If dimension of sign board is given, then which formula is used for finding the coy
area.

a) Find the area of sign board

b) Find the smallest altitude of a triangle ROAD
c) What is the perimeter of the triangle?

SoLUTION .1) (a) Heron's formula WQRK
2) Area = 6/p TT om2 AHE AD

3)d—a 105 cm
4)Perimeter =36 cm

4 A quadrilateral is divided into two triangles by one of its diagonals. The lengths of the sides of the
guadrilateral are 7cm, 8cm, 5cm, and 6 m, and the diagonal dividing it measures 9cm.
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Calculate the area of each triangle formed by the diagonal.

find the area of the quadrilateral

SoLUTION : Given:Quadrilateral with sides: 7cm, 8cm, 5¢cm, and 6éd@magonal dividing the quadrilateral = 9c
The diagonal divides the quadrilateral into two trianglegngle 1: Sides = 7cm, 8cm, and 9cm (the diagona
Triangle 2: Sides = 5cm, 6 cm, and 9cm (the diaggriaiga of triangle 1:

Semiperimeter: s = = — pa,;

Area= OO0 A O A O A= pcpg X PG P pC w=Wx cam2 6 cn@3
Area of triangle 2:

Semiperimeter: s = =—— — C¢m

Areca= 00 AO AO A=pmmnuv pmnm e pn w=Nm&l4. 14cm2
Area of quad=Area of triangle & Area of triangle 226.83+14.14=40.97cm2

5 A triangular roadside garden has side lengths of 5 m, 12 m, and 13 m. A landscape architect wants to ca
entire garden with decorative stones. Each stone covers exactly 1m? ¢fiagee area of the garden using
Her on 6 s Hbéwomramy gstbnas.are needed to completely cover the gabdgpdse the architect mistaken

uses the formula v p ds this result correct? Justify your answer.
SOLUTION .Sides:  a =5m,b=12m, c=13m
Semiperimeter: s = = — pu

Area= OO A O A O A= pupu UL pU PpCUL po=NwmA30CcM2
Each stone covers 1 m2, so:
Numberof stones= 30

Architectuses: v p &30cm2

This is correct only because the triangle is FHahgled.
52+ 122 = 25+144 =169 = 132

Yes, the triangle is a right triangle, so usingo & i ‘XN (XS valid here.

CASE BASED QUSTIONS

1 Animals are an integral part of the nature. Animals also have a role to play in ot
lives. Every animal has a place in the ecosystem in the food chain to keep life ir

bal ance. 06Save Animalsé must be a m o
undersand the value of animal life. Social workers started a campaign to protect ;ﬂ
animals. They prepared cardboard banners in the shape of equilateral triangles 93
shown in the figure. m h

(i) If the perimeter of a banner is 120 cm, then find the measure of one side. SAVE ANIMAL

(i) Find the area of one cardboard banner. \ 2 R
(ii i)l f car db oa?r, fihd theotatal cost 5. (1T apkeer &130 :mg'A
SoLUTION .(i) side =— =40 cm =

(i)Area= " a2 £ x40 x40 =40016 cm2
(iif)cost =400 x1.73%x25 =Rs.1730

2 Rahul is fond of sceneries. He has decorated his home with many beautiful sce
various shapes. One of his friends visited his house and was impressed to see
triangular sceneries there. The dimensions of each triangular frame are 40 cm,
and 50 cm. Based on the above information answer the following questions: =

(i) What is the total length of frame of scenery? >
(ii) I'f the ar ea o fda2afindthe tengih bf@aclesida df the m

triangle.
(iif) Find the area of the wall covered by two triangular scenery?
SOLUTION ..I) length = 50+50+40 =140 cm
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(i)" a2 = 5ioY a2 =20 a =VIc 7&4.47 cm
(i) s = =70Y areaof onetriangle =x T T VU TTX TT U TTX TT T TT

= 200/ic cm2Y area of 2 two scenery =49 m2

In front of TRENDZ WHISPERING WOODS there is a triangular park whose sic
are 50 m, 65 mand 65 m. A gardener Sidharaju has to put a fence all around it ¢
also to plant grass inside.

a)Howmuch area does he get to plant?

b)Find the cost of fencing it with barbed wire at the rate of Rs.7 per metre.

Solution. a) s=9QArea= "1l H "l "H " "H
= WTWT QU WT UL WT L TT; =Rs.1500

b) Perimeter =180 m
Cost =180x 7 = Rs 1260

EXERCISE

Each side of an equilateral triangle is 6 cm long. The height of the triangle is
(a) 10@3a8mecec(nc) 10&a3 ¢nbcm

The sides of a triangle are in the ratio 12 :17 : 25 and its perimeter is 540cm. The area is:
a. 1000 cm2. b. 5000 cm2 c. 9000 cm2 d. 8000 cm2

3 What is the perimeter of a triangle with sides 5 cm, 12 cm, and 13 cm?
a) 12 cm B) 15cm C) 16 cm D) 30 cm

4 What is the area of a triangle with sides 9 c¢cm
A) 54 sg. cm B) 72 sq. cm C) 108 sg. cm D) 216 sq. cm

51 f the sides of a triangle are 8 c¢cm, 10 cm, an
A) 30 sg. unit8) 40 sqg. units C) 50sq. units D) 60 sqg. units

ASSERTION - REASON BASED QUESTIONS

Assertion(A): The area of an isosceles triangle each of whose equal side is 13 cm and whose base is 24
60cm2

Reason(R): The area of an isosceles triangle having base a and each equat Bidé b igo

Assertion: The height of a triangle is 18 cm and its area is 72cm2 then its base is 8cm
Reason: The area of a trianglecbase x height

Assertion: The side of an equilateral triangle is 6 cm then its aré¢4oisr2
Reason: All sides of aequilateral triangle are equal

Assertion :The areaof atriangleEi ® i Wi
Reason: s=

Assertion :In a right angled triangle if the hypotenuséis hen the other two sides are equal to 5cm
each
Reason: In a right angled triangle (bdsgperpendicularf = (Hypotenusé)

VERY SHORT ANSWER QUESTIONS(2MARKS)

The sides of triangle ared®n, 15cm, 17 cm. Find the area

N

Find the Perimeter of an isosceles right angled triangle having an area 5000 i@ fuk&1 )

Find the area of an isosceles triangle whose one side is 10cm greater than each ofsitdescaradl perimeter is
100 cm.
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The sides of triangle are 100cm, 120cm and 140cm. Find its aredgus2.45 )

If the base of an isosceles right angled triangle is 10cm , then find its area.

SHORT ANSWER QUESTIONS(3MARKS)

The perimeter of a triangular garden is 900 cm and its sides are in the ratio 3:5x famela of triangular garde

N

Find the area of a triangle whose perimeter is 180cm and its two sides are 80cm 18cm. Calculate the alti
triangle coresponding to its shortest side.

Find the area of area of an equilateral triangle whose perimeter is 62 ¢fo(ask73 )

Find the area of triagle with sides 35 cm 54 cm 61cm

LONGANSWER TYPE QUESTIONS

RO~ W

Mayank bought a triangle shape field and wants to grow potato and wheat on his C
He divided his field by joining opposite sides. On the largest park he grew wheat
the rest part he grew potato. The dimensions of a park are shown in the park. D
On the basis of the above information, solve the following questions:
i) Find the lengthof AGC n pABC.

ii) Find the area of @ABC. A 12m B
ii i) |I'f the c os tperoni2, theh fimditlhe el cosgof ghoaghikg thie
park.

5m

Find the formula of area of equilateral triang

CASE BASED QUESTIONS

While selling clothes for making flags, a shopkeeper claims to sell each piece of
in the shape of an equilateral triangle of each side 10 cm while actually he was s
the same in the shape of an isosceles triangle with sides 10 cm, 10 cm and 8 cn
i)Find the area of an equilateral triangular flag?

i) What is the semperimeter of an isosceles triangular flag.

iii) Find the area ban isosceles triangular flag.

Triangles are used in bridges because they evenly distribute weight without char
their proportions. When force is applied on a shape like rectangle it would flatten === A
Before triangles were used in bridges, they were weak and could not be verg big ™. 9.0 \
solve that problem engineers would put a post in the middle of a square and maUW \Ti\‘i
more sturdy. Isosceles triangles were used to construct a bridge in which the bas'™s .~ A 7
equal sides of an isosceles triangle are in the ratio 1:2:2 and its perime@mnis 20 |~ - A X i\\ A
i)What are the measurements of the sides of an isosceles triangle? i,
ii). Find the semperimeter of the above triangle. . N@; B ! s |
i) What is the areafahe above isosceles triangle? k,‘ﬁ *&*‘, L &

A craft mela is organized by Welfare Association to promote the art and culture f
tribal people. Fairs and festivals are the custodians of our great cultural heritage|
pandal is to be decorated by using triangular flags around the field. Eachdlag ha'’

dimensions 25 cm, 25 cm and 22 cm. 4, ' A ‘:
a) What is the senperimeter of the flag for the above mentioned dimensions? ;"'_ﬂ |
b) What is the are8a) of the flag?(Use \J

c¢) Find the area of cloth required for making 300 such flags2in

HOTS

A triangul ar park has sides 40m, 30m, and 50m.
meter.

A farmer has a triangular field with sides 100m, 120m, and 150m. Calculate the area of the field and the
irrigation at 20 per square meter.
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3 A triangular advertisement board has sides 10m, 12m, and 14m. Find the area of the board and the cost
it at 30 per square meter.

4 If the sides of a triangle are in the ratio 3:4:5, what can be inferred about the triangle? Use Heron's Form
support your answer.

5 A triangle has sides a, b, and c. If a + b = ¢, what can be said about the area of the triangle? Use Heron'
to justify your answer.
ANSWERS
MCQ
)b 2)c 3)d 4)a 5c
ASSERTION- REASONING QUESTIONS

1A 2)A 3)B 4)B 5)A

VERY SHORT ANSWER QUESTIONS

1) 60cm2  2) 341m 3) 20Mucm?2 4) 5880 cm2 5) 50 cm2
SHORT ANSWER QUESTIONS

1)225 cm, 375 cm, 300cm are sides and area= 3.375 m2

2)80cm 3)8.948 cm2 4)939.68cm2

CASE STUDY QUESTIONS

i) 43.30cm2 ii)14cm ii)36.67 cm2

i) 40 m, 80 m, 80m ii)100m iii)400/v m2

)36 cm i)246.84cm iii)7.4052m2

5MARK QUESTIONS

1)i) 13 m i) 30m2 iii) Rs.150

2) 2 a2 where ais length of the side

HOTS

1) Area = 60Q)mReacob60666R2BM2, cost = 121325
3) area =58.8m2, cost = 1764

4) The triangle is a righdingled triangle (32 + 42 = 52). Using Heron's Formula, we can verify that the
area is indeedx base x height.

5)If a + b = ¢, the triangle is degenerate (has zero area). Using Heron's Formula, s = (a+b+c)/2 = c,
and the ar eaa(obgl))E@ be &a(c(c
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CHAPTER T 11
SURFACE AREA AND VOLUME

MIND MAPPING

cuee- Ga? cuso  evumper i{ [ HEMI -

szimmnam | | | 2ar? + 2uth | | SPHERE
] Ly @, iy
] o

SPHERE

GIST/SUMMERY
Surface area of a solid object
Surface area and volume of cube, cuboid, cone, cylinder
DEFINITIONS AND FORMULAE :
A Lateral Surface Area of any prism= Perimeter of Base x height
A Volume of any prism = Base Area X Height
A THIS RULE WORKS FOR CUBE , CUBOID and CYLINDER
CUBE : LSA =4& TSA =6A? VOLUME =&

CUBOID : LSA =2(lh + bh) TSA = 2 (Ib + bh + hl) @O 0 YD GO0
CYLINDER :LSA=2rth TSA=2r(r+h) VOL UME 2h= ' r
CONE:LSA = “rITSA= " r ( VOLUMB=-"rh

SPHERE:CSA = T8A= 4 r VOLUME =-*r3
HEMISPHERE :CSA 2 3°r TSA=24" ¢ VOLUME =-*r3

A SURFACE AREA

This refers to total surface area covered by outer surface area of solid object. It is measured in square ul
c? or n? or k). To find the area to be painted ,designing labels Bolation: or boxesjetermining the surfa
area of floors, roofs, or walls to estimate material costs (tiles, plaster, insulation) are based on the surfac
A VoOLUME

This represent the amount of space occupidyy solid. It is measured in cubic units (like émr n? or kn)tTo
find the capacity of a container /package and storage space/filling of a 0

Volume of a cone is one third of volume of a cylinder.

Volume of a hemisphere is half of volume of a sphere.

MULTIPLE CHOICE QUESTIONS (01MARK QUESTIONS)

11 f the volume of a right Sthentbeudlameterafitshaseisof hei g
a4 b)8 c)l2 d)6
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SoLuTioN: b)) V3 =489 ¢ @r8= 16then r =4 cm and diameter =8 cm

If the volume and surface area of a sphere are numerically equal , then its radius is:
a) lunit b) 2 unit ¢)3 unit d)4 unit
SOLUTION : €)3 unit; Volume = Surface Are¥ -~ ¥= 4Y r=3 unit

A cylindrical pencil sharpened at one edge is the combination of :
a) a cone and a cylinder b) a cone and a hemisphere

c) a frustom of a cone and cylindec)a hemi sphere and a cylinder
SOLUTION : @) a cone and a cylinder

In a cylinder, radius is doubled and height is halved , curved surface area will be:
a)halved b)doubled c)no change d)four times
SOLUTION :C) no change

Here radius= 2r, height=
CSA = 2" r-h 227rlg2r)

A cylindrical water tank has a radius of 7 meters and a height of 10 meters. How much egatiold?
a) 1540 m® b) 154 m®  ¢) 15400 m® d) 154000 m3
SOLUTION :a) 1540 m3

Vol ume of &hcylinder = "
Here, r=7meters and h=10 meters.
Vol ume = Zx494A0 =110 md.

An ice cream is in the shape of a cone with a radius of 4 cm and a height of 9 cm. What is the volume
of theicecream?

a) 113.1 cm? b) 150.8 cm? c¢) 230.4 cm? d) 402.2 cm?3

SOLUTION :b) 150.8 cm?3

Volume of cone= " dh =-x —x 16 x 9 =144 x x — =150.8 cm3

Di ameter of a sphere is 18B1l4 m. |l ts surface area
a)31400 cm? b)314cmd ¢)3.14cm? d)3140 cm?
SOLUTION : b)314

Radius = x diameter = x10 =5cm
Surface %rdaaldx5x5 =100k 3.14=314

A hemisphere has a radius of 7 cm. What is the volume of the hemisphere?
a— c¢cmh)—" cm)—  cmd)}—" cmj

SOLUTION: C)— " € mj

A cone, a hemisphere and a cylinder stand on equal bases and have the same height. The ratio of their:
a)l:2:4 Db)2:1:3 ¢)2:3:1 d1:2:3
SoLuTIoN : d)1:2:3; Ratio is-~ 2hr-" 2hr 2 H butmgiven that h =r

Soratioiss” " %r 2r:Thatis-" 3:#  3:r %Y Ir2:3

I0OWhat i s the radius of a hemi sphere whose volum

a) 6 cnb) 8 cm c) 12 cm d) 10 cm
SoLUTION : @)6 cm; Volume of a hemisphere-= 3= 1 4 4 Hehce = —— implies r =6 cm

ASSERTIONT REASONBASED QUESTIONS

Assertion : If the radius of right circular cone is halved and height is doubled the volume will be halved
Reason :Volume of a cone-s 2 I
SOLUTION :a)Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of asse
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Here new r = new height h = 2h
Volume =-" -)?(2h) = (-~ 2h)=-

Assertion (A): The total surface area of a sph
Reason(R): The sphere has only one curved surface, and its area is calculated using the formula for the
surface area of a cylinder

SOLUTION :A

3 Assertion (A): The volume of a cylinder of rad
Reason (R): A cylinder can be thought of as a
determines the number of such discs stacked together

SOLUTION : A
4 Assertion (A): The total surface area of a sph
Reason (R): The formula for #he curved surface
SOLUTION :C

5 Assertion (A): The surface area of a sphere increases when its radius increases.

Reason (R): The formul a f 6, whithdependswn thesquare ofthearaiuso
SOLUTION : A

Assertion (A): The volume of a cylinder is greater than the volume of a cone having the same base radiu
height.

Reason (R): The vol umén whéreasitheosolume of dameisihs gi ven
SOLUTION @ A

Assertion (A): The surface area of a cone i s
Reason (R): The curved surface &rea of a cone i
SOLUTION : A

Assertion (A): The curved surface area of a cy
Reason (R):The curved surface area is the area of the side of the cylinder, along with the top and bottorn
SOLUTION : C

9 Assertion (A): The total? surface area of a hem
Reason (R):The ot al surface area inc’hndes hehéaser aedas
SOLUTION :A

10Assertion (A): The curv®ed surface area of a sp
Reason (R):A sphere has no edges or vertices, and its surface area is uniform.

SOLUTION :B

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS QUESTIONS)

A tent is in the shape of a cone. Its base radius is 6 m and slant height Eridthe area of cloth required to
make the tent.

SOLUTION: r=10m, I=10m;Ar ea of cx6 %10 = 188.57 cAi =

Neha wants to gift a spherical glass ball to her friend. The radius of the ball is 4.2 cm.
Find the surface area of the glass ball.

SOLUTION:r=4.2cm;:Sur f ac e 2adxexad.2x4.24="221.76cthm

A juice can is in the shape of a cylinder. Its radius is 7 cm and height is Zinchthe curved surface area of
can.

SOLUTION : r=7cm, h=20cmCSA of the cyl xre20880c;h = 2 rh = 21

Rauvi is painting the four walls of his room. The room is 5 m long, 4 m wide, and 3 m high. He does not p:
ceiling and floor. Find the total area he painted.
SOLUTION : Here 1=5m, b =4m, h =3mArea to be painted =CSA of cuboid= 2(l+b) xh= 2(5+4) x3=%54m

S

A company packs soap bars in cuboidal boxes. Each box measures 12 cm x 8 cm x 5 cm.
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Find the volume of the box.
SoLUTION :I = 12cm, b =8cm, h = 5civolume of the Soap box = Ibh =12x8x5 = 488cm

6 A water tank is in the shape of a cuboid of dimensions 2 m x 1.5 m x 1 m. It is full of water. How many lit
water does it hold? (1 m3 = 1000 litres)
SOLUTION : | =2m, b= 1,5m, h=1mVolume = Ibh = 2x1.5x1 =3 fr= 3x 1000liters = 3000 liters

7 Curved surface area of a cone is 308and its slant height is 14cm.find theradius of the base.
SoLUTION : CSA of the cone = 308ctand I=14cmy ” r | ¥ — 8rR18 = 308Y r= =7cm

8 The height of a cone is 15 cm. If its volume is 1576.cmf i nd t he radius of the
Volume of the cone = 1570émh= 15cm

SOLUTION : =" 34=1570cmY - x3.14 xx15 = 1570Y r= 10cm

9 A hollow spherical shell is made of a metal of density 4.5 g per cm3. If its internal and external radii are &
9cm respectively, find he weight of the shell .

SOLUTION : r = 8 cm R= 9cm; Difference in volume = R--" ¥=- ¢—( 93-83) = 909.33crh
Weight = 909.33 X 4.5 = 4091.985g = 4092 g

10 Curved surface area of a cone is 308 and its radius is 14cm. Find the slant height of its base.
SOLUTION : CSA of the cone is 308¢&n r=14cm; ~ r | ¥=-3x04&I = 308Y |= 7cm

SHORT ANSWER TYPE QUESTIONS (3MARKS QUESTIONS)

1 The radius and height of a cone are in the ratio 4:3. The area of the base i€.15#Adthe area of the curved
surface.
SOLUTION :-
Let the radius & height beaQowrestively

- o 0T . .
Area of base p VAIY Suf Radius tw X Al;Height ocw —AI

TW TW
CSA of theacMnea = —rl x —Ag“ia— xX — pppw
CCSA of the cone p w&IA |
2 The base radii of two right circular cones of the same height are in the ratio 3:¢ T R ,\

the ratio of their volumes. ‘ ,/ \\

SOLUTION : .

Let the two cones b@Q0 and their radius bewQ woboth of height 'Q cm . h . 4 / \
o g“ Lo A | ," 4 \‘\
WQO6 P \

5 —l—)
i 0w ™ \ mh 2%
i LW
0a
wQdcuv

3 How many spherical balls can be made of a lead cylinder 28cm high and base radius 6 cm. if each ball is
diameter?

SOLUTION :
Let the number of balls made be". ; Then,Vol. of lead cylinder ¢ (Volume of sphere)
"=t RY ;9 9 U E- — — —50 9 Uy 09 Y —
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© : Cp X uspherical balls can be made.

E DY WC
4 Find the amount of water displaced by a solid spherical ball of diameter 4.2 cm, when it is completely imi

in water.

SoLUTION : Volume of displaced water = Volume of spherical ball
T
_“ ‘l
o
T 6GIGTGTG
O X QCmQgTMmQgT
TTppp

pcu

TYup
pPCL
o @A Il

CVolume of displaced water o @ | |
5 A school provides milk to the students daily in a cylindrical glass of diameter 7 cm. If the glass is filled wi
up to a height of 12 cm, find how many litres of milk is needed to serve 1600 students.
SoLuUTION : Volume of cylindrical glass “i "Q
Volume of 1 cylindrical glass 1 @A |

d twehbyma
X 0 T 1t
Xow¢ Tl |
Requi r edody,e |
6 A cylindrical roadroller 2.5 m in length, 1.75 m in radius when rolled on a road v |/’

found to cover the area of 550@.~r1='ﬂ~ow many revolutions did it make? \!;7 '-, ‘
ni i 1@ivimmn ¢( CSA of roller) VN
‘8 cu iQ Wk | \. ./
. GG CL By
VUTTHE — ¢ L —
. XV
g VUMK pT P
¢C¢ ¢ pXuvgup
¢m
. PCTIK pTT ,
¢ ¢mmevolution es.

7 A shopkeeper has one spherical laddoo of radius 5cm. With the same amount
material, how many laddoos of radius 2.5 cm can be made?

SOLUTION :Let no. of laddoos of 2.5 cm radius hke".

Then,

volume of big laddo ¢ (volume of smaller laddoo)
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¢ wl addoos.

8 A solid metal sphere with a radius of 6 meters is melted and recast into smallel
spherical balls, each with a radius of 3 meters. How many such smaller sphere
made?

SoLUTION : :No. of smalls spherical balls ='n' (say)
Volume of bigger ball ¢ (Volume of smaller ball)

T T
ey g =y
C

©

O- h
@ @ € 0 0 O©
¢ wball s
9 A company is designing decorative steel balls to place in a garden. Each ball is a perfect sphere and is ¢
a special paint that costs 88 per square mete

3 such balls comptely?
SoLuTioN : ,TSA of 1 ball t“1i

T A X X
X

TSAoflbal Yy x ¢ php
TSAof3balls ¢ p QoA i

Costof painting @ p 9o Y php tw g T

10 A factory produces two types of spherical tanks: Type A and Type B. The radiyp®# tank is 6 meters. The
radius of Type B tank is twice that of Type A. The outer surface of each tank needs to be coated with a s
anticorrosion material. The cost of coating is the same per square meter for both tanks. If coating 3 Type
costs the same as coating 1 Type B tank, which of the following is most logically valid?

Options:
A) The surface area of Type B tank is 3 times that of Type A tank.
B) The surface area of Type B tank is 4 times that of Type A tank.
C) The surface area of Type B tank is 2 times that of Type A tank.
D) The surface area of Type B tank is equal to the total surface area of 3 Type A tanks.
SOLUTION : Type ATSA T“i L0)
Type BTSA 1Y 1“p ¢
YYO p pteo
YYO 1¢teo
t (B) The surface area of Type B tank is 4 times that of Type A

LONGANSWER TYPE QUESTIONS (5 MARKS QUESTIONS)

1 A company is designing eddendly water storage tanks in the shape of a closed
cylinder (with top and bottom). Each tank has a radius of 1.5 meters and a heigt
meters. The tanks are madeefycled aluminium, and the outer surface needs to
coated with a protective paint to prevent rust and heat absorption.

a) Calculate the total surface area of one cylindrical tank that needs to be painte
b) How many litres of water can the tank hold?

SOLUTION : @) TSA of thetank 2 “ r ; =(2 Xk x1t5X( 3.5); TSA of the tank is

= 33n?
b) 1m2=1000L;  33n’= 33 X1000 = 33000 liters
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a radius of 3.5 cm and a height of 12 cm. The company wants to ensure accural

2 A smaltscale ice cream factory produces cehaped ice cream cones. Each cone ‘ \
of the cones with ice cream.

a) Calculate the volume of ice cream that can fill one cone completely. . )‘
b) The company has to make labels for the ice cream cones with name of the (
company. Find the surface area of the name stickers required.

SoLUTION : :a) Volume of the cone=" #h;=-X —x—x—x 12
Volu_m‘(?' of tr‘le c.o_ne‘ :”154.cr_r°r Ui
b)I=Q 1 ;=Wp ¢ otu ;=12.5cm u’f’
CSA of t he=—€X85X%125 =137.5cm

\A

3 In anewly constructed parkhich is situated in the heart of a city Hyderbad, an architect has form a structt
the given shape. The shape has a cuboid, which is standing on the two cylindrical beams. The dimensiol
cuboid are 1.5 m, 3 m and 0.5 m. The dimensions ofytiveders are of height 2 m and diameter 0.6 m.

(i) As the structure is made from the concrete, how much volume of concrete is reqired to make the
cuboidal shape?

(i) What is formula for calculating the lateral surface area of the cylinder?

(iif) What is the volume of two cylinders?

SOLUTION : i) Volume of the cuboid= Ibh

=3X1.5X0.5

Volume of the concrete required = 2.25m

i) LSA of the cylinderis = 2hr

i) Volume = 2 X volume of the cylinder
=2 X—x— — 2
=1.131n3

4 Mathematics teacher bring some green colour clay in the classroom to teach the topic menstruation first
cylinder of radius 6 cm and height 8 cm with the clay then he moulds that cylinder into sphere similarly h
sphere into other differenhapes. Solution:wer the following questions.

a) What is the volume of the cylindrical shape?

b) What is the volume of sphere?

c) When clay changes into one shape to another which of the following remains same?

i) volume ii) area iii)CSA iv) Radius

d) What the radius of the sphdéogmed?

SOLUTION : a) volume of the cylinder = %hr
=— X6x6x8
Volume of the cylinder = 905.14cm
b) Volume of the Sphere = Volume of the cylinder 905.14cm3
c) (i) Volume
d) — X6Xx6x8 =-X— XR8®
R = 6cm

5 One day teacher planned to take all the Class X students to the milk factory (Ch —
plant) and asked the students to observe it carefully. Refer to this plant, its mact ﬂ
shown below. It is related to some solid shapes, which we study in owudwmmi
a) Refer to cylindrical container; calculate the quantity of milk it can store.
b) What is the formula for calculating the total surface area of the cylindrical con - 12m
i.e., milk container?
c) If the cube shown in the picture is of dimension 6 cm each. Find the capacity
cubic container. reSm
SoLuTION : Volume of the cylinder is = %hr

= — X5X5x12
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=942.85 M
1im? = 1000liters
= 942850liters
The cylindrical container can hold an amount of 942850 liters of milk
b) TSA of the cylinder = 2°r (h+r)
c) Volume of the cube = &= 6°= 216n?
= 216 X1000liters
= The capacity of the cube is 216000 liters

CASE BASED QUESTIONS (4 MARK EACH )

1 A company is designing decorative paper cones to be used as packaging for pa
Each cone has a radius of 7 cm and a slant height of 25 cm. The outer surface «
cone will be covered with colourful paper as a packaging designer, you are aske
Calculate how much colourful paper (in cm?2) is needed to cover the curved surfz
one conelf the company wants to include a circular base at the bottom of the co
how much total surface area will be covered?

If the company to make 100 such cones, how much paper will be needed in tote

SoLuTioN: a) CSA of —txhx&5 cone ="rl| =

Required paper for colour paper
For one cone = 550cn?

b) TSA of the cone = T £—X7 @25+Y) = 3%22, = 704cm.
c) Required area = CSA of the cone& 100; = 5500cm

2 A toy manufacturing company is designing rubber balls with a diameter of 14 cm. The entire surface of e
is to be painted with a glossy finishs a quality control supervisor, you are required to:

a) Calculate the surface area of one ball that needs to be painted.

b) If 100 such balls are to be painted, how much total surface area will be covered?

¢l f 1 cm] of paint costs 0.10, <calculate the
SOLUTION :
a) TSA of one ball = 4
= 4X — X 7X7
= 616¢n%
b) TSA of 100 balls = 100X616 = 61600ckh
C) lcn? =0.10
61600cm = 61600 X0.10
Cost = 6160

3 A company is producing cylindrical tisolution: to store food items. Each can haadius of 7 cm and a heigh
of 20 cm. The outer surface of the can, including the top and bottom, will be labelled with printed materia
As part of the production team, you are assigned to:

a) Calculate the total surface area of one can that needs to be labelled.

b) If the company needs to produce 250 s&diution:, find the total surface area to be covered.

c)lf 1 cm] of | abel | itotaglabellmgdodorall®50@s, cal cul at e
SOLUTION :
a) TSA of the Solution: = 2" r( h+r)
=2 X—X7X 27
=44 X 27
=1188cm
b) TSA of 250 cones =1188 X 250
=2, 97,0000 ch
lcn? =0.05
2,97,000crh = 297000 x0.05
cost = 14850
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EXERCISE

MULTIPLE CHOICE QUESTIONS

1 1 f surface area finflitseadisphere is 676 ~ c¢cm
(a)12cm (b)13cm (c)5cm (d)17cm
2 Il binu doesnodot | ike the colour on the wooden ba
can put the new one. How much area he has to scratch if diameter of ball is r cm.
( ajcimr (b)?c® (rc)?cm2 ( d)2c® r
3 Anshul has a rectangular sheet of dimensions 14cm x 22cm. He wants to make a cylinder in such a way
volume is minimum. Find the height of the cylinder.
(a)l2cm (b)18cm (c)22cm (d)17cm
4 If the radius of right circular cone is halved and its height is doubled then the volume wilbe
(a)halved (b)doubled (c)trippled  (d)unchanged
5 The largest sphere is carved out of a cube of side 7cm. Find the volume of the sphere.
(a)127.67crh (b)133.82cm (€)179.67cm (d)117cni

ASSERTION T REASONBASED QUESTIONS

Assertion (A): The curved surface area of a ri
Reason (R): The curved surface area of a cylinder is obtained by multiplying the circaefgrdme base with
the height.

2 Assertion (A): The | ateral surface area of a c
Reason (R): The lateral surface of a cone is a sector of a circle whose radius is equal to the slant height
3 Assertion (A): The total surface area of a hem

Reason (R): The total surface area of a hemisphere includes both thestufaed and the circular base.

Assertion (A): The volume of a sphere of radius r is giver by

Reason (R): The volume of a sphere is derived using integral calculus from the formtluéadorface area of a
sphere.

Assertion (A): The curved surface area of a he
Reason (R): The curved surface area of a hemisphere is half the total surfateaag@ere of the same radius

VERY SHORT SOLUTION:WERQUESTIONS(2 MARKS)

O wWNBEF

Find the surface area of a sphere with radius 7 cm.

A cylinder has a height of 10 cm and a radius of 4 cm. Find its total surface area.

Find the volume of a cone with radius 5 cm and height 12 cm.

The volume of a cylindrical rode is 628 €nif its height is 20cm, find the radius of its cross section

The radii of two cylinders are in the ratio 2:3 and their heights are in the ratiartd3hE ratio of their volumes

SHORT ANSWER QUESTIONS(3MARKS)

[y

Anandi has a piece of canvas, whose area is 33h@ used to have a conical tent made with a base radius
.Assuming that all the stitching margins and the wastage incurred while cutting amount to 1 sq meter.Fin
slant height of conical tent.

A corn cob shaped somewhat like a cone, has the radius of its broadest end as 2.1cm and the length as
each 1cmz2 of the surface of the cob carries an average of four grains, find how many grains you would fi
entire cob

w

If the total surface area of sphere is 98.56 square centimeter, finds the radius of the sphere

The outer curved surface areas of hemisphere and sphere are in the ratio 2:9 find the ratio of their
radii.

Into a conical tent of radius 8.4 m and vertical height 3.5 m how many full bags of wheat can be emptied
for wheat in each bag is 1.96 cubic meter.

CASEBASED QUESTIONS (4 MARK EACH )
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At a Ramzan Mela, a stall keeper in one of the food stalls has a large cylindrica
of base radius 15 cm filled up with a height of 32cm with orange juice. The juice
filled in small cylindrical glasses of radius 3cm up to a height of 8cm, andasold
Rs.3 each. How much money does the stall keeper receive by selling the juice
completely?A semicircular sheet of metal of diameter 28cm is bent to form an o
conical cup. Find the capacity of the cufhe volume of two spheres are in the rat
64:27 Find their radii, ifhe sum of their radii are 21cm.

et | 7]

LONG ANSWER TYPE QUESTIONS

A tent is of the shape of a right circular cylinder upto a height of 3m and then becomes a right circular co
maximum height of 13.5 meters above the ground. Calculate the cost of painting the inner side of the ter
rate of Rs.20 per square teeif theradius of the base is 14 meters

A bus stop is barricaded from the remaining part of the road by using 50 hollow cones made of recycled
cardboardEach cone has a base diameter of 40 cm and height 1m. If the outer side of each of the cone i
painted and the cost of painting is Rs.12 p&rwiat will be the cost of painting all these cones?

a) A Jockerodos cap is in the form of a right ci
sheetrequired to make 10 such caps.

A wall 6 m long 5 m high and 0.5 m thick is to be constructed with blocks, each having length 25cm, bree
cm and height 7.5 cm. Find the number of bricks required to construct the wall if it is given that cement a

mixture occupy— of the volume of the wall.

The barrel of a fountain pen cylindrical in shape, is 7cm long and 5mm in diameter . A full barrel of ink in
is used up on writing 330 words on an average. How many words would would use up a bdttt®ofaining
1/5 of a litre?

HOTS

A semi circularsheet of metal of diameter 28cm is bent into an open conical cupthgigieépth and capacity of
cup.

The ratio of volumes of two cones are 4 :5 and the ratio of radii of their bases are 2:3. Fatid tfeheir
vertical heights.

w

A conical pit of top diameter 3.5 meter is 12 meter deep ishts capacity in Kiloliters?

N

A Sphere, a cylinder and a cone are of same radius and same height .Find tfehaticurved surface areas.

A wooden toy is in the form of a cone surmounted on a hemisphere. The diameter of the base of the con
and its height is 15cm ariohd the cost of painting the toy at Rs.7 per 100 square centimeter.

SOLUTION OF EXERCISE QUESTIONS

MCQ

b 2)a 3)c 4)d 5)c
ASSERTION AND REASONING
DA 2A 3)A 4B b5HA
VERY SHORT SOLUTION:

1)196° =%25142 ¢m=335%5006 &= 3 4)4pctum
5)20:27

SHORT SOLUTION: (3MARK)

1)25m 2)531 grains 3)2.8 cm 4)2:3 5)132

CASE STUDY QUESTIONS
1)Rs.300  2)622.16crh 3)5495cm

LONG SOLUTION: QUESTIONS

1)Rs.20680 2)Rs.384.33 3)5500 4)6082 5)48000words
HOTS

1)r =7cm, Depth =12.12cm, Capacity =622.26 cm

2)9:5 3)38.5kilo litres 4)4:4910 5)Rs.58
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CHAPTER T 12
STATISTICS

MIND MAPPING

Bar Graph

Histogram Frequency S ",
Polygan 3 %4.
e
3
—_—

GIST/SUMMERY OF THE LESSON

INTRODUCTION TO STATISTICS : A study dealing with the collection, presentation and interpretation and an
of data is called statistics.

DATA

A Facts/figures, numerical or otherwise, collected for a definite purpose are called data.

A Data collected firshand data:Primary

A Secondary data: Data collected from a source that already had data stored

FREQUENCY The number of times a particular instance occurs is called frequency in statistics.
UNGROUPED DATA Ungrouped data is data in its original or raw form. The observations are not classified i
groups.

GROUPED DATA In grouped data, observations are organized in groups.

CLASS INTERVAL

A The size of the class into which a particular data is divided.

A Eg. divisions on a histogram or bar graph.

A Class width= upper class limit lower class limit. It is also called Range or height of the

A class.

REGULAR AND |RREGULAR CLASS INTERVAL

A Regular class interval: When the class intervals are equal or of the same sizes.

A Eg.010,10620,203 0 é . -1009 0

A Irregular class interval: When the class intervals are of varying sizes.

A Eg. 035, 3545, 4555, 55 80, 8690, 9695, 95100

FREQUENCY TABLE : A frequency table or distribution shows the occurrence of a particular variable in a ta
form.
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SORTING : Raw data needs to be sorted in order to carry out operat®oréingt ascending order or descendi
order

UNGROUPED FREQUENCY TABLE : When the frequency of each class interval is not arranged or organised il
manner.

GROUPED FREQUENCY TABLE : The frequencies of the corresponding class intervals are organised or arrar
particular manner, either ascending or descending.

GRAPHICAL REPRESENTATION OF DATA / BAR GRAPHS : Graphical representation of data using bars of eque

width and equal spacing between them (on one axis). The height of the bar represents the frequency of
YA

Savings (in %) |Number of Employees(Frequency)
20 105

2501

200 1
30 199 1501

40 29 1004

50 73 504 ﬂ n

TOTAL 400 o— = x
20 30 40 50

VARIABLE BEINGANUMBER:A variable can be a nun Y
6no. of mont hsao.

Can be represented by bar graphs or histograms depending on the type of data
DiscreteY bar graphs

ContinuousY Histograms

HISTOGRAMS

Like bar graphs, but for continuous class intervals.

Area of each rectangle §sFrequency of a variable and the width is equal to the c
interval.

Frequency —»

20 25 30 35 40 45 50 55
Class-interval—s

formed will be a frequency polygon.

Can be drawn without histogram. Mieidpoints of class intervals.
Midpoint of class interval

The midpoint of the class interval is called a class mark /Y
Class mark = (Upper limit + Lower limit)/2

FREQUENCY POLYGON
If the midpoints of each rectangle in a histogram are joined by line segments, th A

EQUALITY OF AREAS
The addition of two class intervals with zero frequency preceding the lowest cla: /\/
succeeding the highest class intervals equates the area of the frequency polygc ”
of the histogram(Using congruent triangles). 1l | | I I

Measures of Central Tendency

AVERAGE
The average of a number of observations is the sum of the values of all the
observations divided by the total number of observations.
MEAN
B

Mean of ungrouped dataA A tf —

M ODE

The most frequently occurring observation is called the mode.

The class interval with the highest frequency is the modal class

MEDIAN

Value of the middlemost observation.

If n(number of observations) is odd, Median =[(n+1)/2Jdservation.

If n is even, the Median is the mean or average of (n&)h[(n+1)/2]thobservation.

MULTIPLE CHOICE QUESTIONST STATISTICS (1 MARK)
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