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NOTE FROM PUBLISHER

It gives me great pride and pleasure in bringing to you Sura’s Mathematics Guide for

9" Standard. It is prepared as per the Latest New Textbook.

This guide encompasses all the requirements of the students to comprehend the text and the

evaluation of the textbook.

¢ Additional questions have been provided exhaustively for clear understanding of the

units under study.
¢  Chapter-wise Unit Test are given.

In order to learn effectively, I advise students to learn the subject section-wise and practice
the exercises given. It will be a teaching companion to teachers and a learning companion to

students.

Though these salient features are available in this Guide, I cannot negate the indispensable

role of the teachers in assisting the student to understand the subject thoroughly.

I sincerely believe this guide satisfies the needs of the students and bolsters the teaching

methodologies of the teachers.

- =

I pray the almighty to bless the students for consummate success in their examinations.

Subash Raj, B.E., Mm.g.
- Publisher
Sura Publications
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1.1 Introduction

In our daily life, we often deal with collection of objects like
books, stamps, coins, etc. Set language is a mathematical way of
representing a collection of objects.
1.2  Set:

(1)  Asetisawell - defined collection of objects.

(i)  Theobjects of asetare called its members or elements.

For example,
1. The collection of all books in a District Central
—Library. : ¥,

= %

2. The collection of all colours in a rainbow. |
1.3 Representation of a Set :
The collection.of odd numbers.can.be described i y ways:
(1)  “The set of odd numbers” is a fine description.
(2) Itcanbewrittenas {1, 3,5, ...}.
(3) Also, it can be said as the collection of all numbers x where x is an odd humber.
1.3.1 Descriptive Form :
In descriptive form, a set is described in words.

For Example,
(i) The set of all vowels in English alphabets.
(if) The set of all whole numbers.

1.3.2 Set Builder Form or Rule Form :

In set builder form, all the elements are described by a rule.
For example,

(i) A={x:xisavowelin English alphabets}

(i) B ={x|xisawhole number}

1.3.3  Roster Form or Tabular Form

A set can be described by listing all the elements of the set.
For example,

i) A={aeio0,u}

(i) B={0,1,23,...}
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2 Sura’s O Mathematics - 9th Std © Chapter 1 O Set Language
l Exercise 1.1 |
1. Which of the following are sets?
(i) The Collection of prime numbers upto 100.
(i) The Collection of rich people in India.
(iii) The Collection of all rivers in India.
(iv) The Collection of good Hockey players.
Sol. (i) A=4{2,3,5711,13,17,19, 23, 29, 31, 37,41, 43,47, 53,59, 61, 67, 71, 73, 79, 83, 89
and 97}
As the collection of prime numbers upto 100 is known and can be counted
(well defined). Hence this is a set.
(i) The collection of rich people in India. Rich people has no definition.
Hence, it is not a set.
(iii) A ={Cauvery, Sindhu, Ganga, .......... }
Hence, it is a set.
(iv) The collection of good hockey players is not a well - defied collection because the criteria
for determining a hockey player's talent may vary from person to person.
Hence, thiscollection is nota set.
2. List the set of letters of the following words in Roster form.
(i) INDIA (i) PARALLELOGRAM
(iii) MISSISSIPPI (iv) CZECHOSLOVAKIA
Sol. (i) A={l,N,D,A}
(i) B={P, AR, L,E O, G, M}
(i) C={M, I, S, P}
(iv) D={C,Z,E,H,0,S,L,V,A, K, I}.
3. Consider the following sets A={0, 3,5, 8} B={2,4, 6,10} C={12, 14, 18, 20}
(a) State whether True or false.
(i) 18e C (ii)6e A (iii) 14¢ C (iv)10e B (V)5 B (vij0e B
(b) Fill in the blanks?
i) 3¢ (ilde (ii18__ B ivid____ B
Sol. (a) (i) True (i) True (iii) False (iv) True (v) False (vi) False.
(b) (HA @iy C (iii) (iv) e
4. Represent the following sets in Roster form.
(i) A=The set of all even natural numbers less than 20. [QY-2019]
.. 1
(i) B={y:y= an ,ne N,n<5}

(iif) C ={x: xis perfect cube, 27 < x < 216}
(iv) D={x:x€e Z,-5<x<2}
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Sura’s O Mathematics - 9th Std © Chapter 1 O Set Language 3

Sol. (i) A={24,6,8, 10,12, 14, 16, 18}
(i) N={1,2, 3,4, 5}

_ 111

n=ly= nTaxi 2
1
n=aY=9" 4
1
N=3Y=333"%
1
N=%Y=7%a" 3
1
N=2Y=57s5 10

gojli111
T 12°4°6°8°10
(i) C = {64, 125}
(iv) D={-4,-3,-2,-1,0,1, 2}

5. Represent the following sets in set builder form.

(i) B =The set of all Cricket players in India who seored double centuries in One Day
Internationals.

.. 123

ii) C ==t .

0 ¢~ frdie

(iii) D = The set of all tamil months in a year.

(iv) E=The setof an odd Whole numbers less than 9.

Sol. (i) B={x:xisan Indian player who scored double centuries in One Day Internationals}
. n
(i) C={x:x= e N}
(iii) D = {x : x is a tamil month in a year}
(iv) E={x:xisan odd number,x € W, x <9, where W is the set of whole numbers}.
6. Represent the following sets in descriptive form.
(i) P={January, June, July}
(i) Q={7,11,13,17,19,23,29}
(i) R={x:xe N,x<5}
(iv) S = {x : x is an consonant in English alphabets}

Sol. (i) Pisthe set of English Months begining with J.
(i) Q is the set of all prime numbers between 5 and 31.
(iii) R is the set of all natural numbers less than 5.
(iv) Sis the set of all English consonants.
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Types of sets

1.4.1 Empty Set or Null Set :
A set consisting of no element is called the empty set or null set or void set.
For example,
A={x: xis an odd integer and divisible by 2}
SA={}or D
Singleton Set :
A set which has only one element is called a singleton set.
For example,
A={x:3<x<5,xe N} where A= {4}
Finite Set :
A set with finite number of elements is called a finite set.
For example,
1. The set of family members.
2. The set of indoor/outdoor games you play.
Infinite Set :
A set which is not finite is called an infinite set.
For example,
(i) {5,10,15,...} (ii) The set of all points on a line.
Equivalent Sets :

Two finite sets|A and B are said to be equlvalent if they contain the same number
of elements. It is written as A = B.

If A and B are equivalent sets, then n(A) = n(B).
Equal Sets :

Two sets are said to be equal if they contain exactly the same elements, otherwise
they are said to be unequal.

In other words, two sets A and B are said to be equal, if
(i) every element of Ais also an element of B

(ii) every element of B is also an element of A.
Subset :

Let A and B be two sets. If every element of A is also an element of B, then
Ais called a subset of B. We write A — B.

Proper Subset :

Let A and B be two sets. If A is a subset of B and A#B, then A is called a proper
subset of B and we write A c B.

For example,

If A={1,2,5} and B={1,2,3,4,5} then A is a proper subset of B i.e. A c B.

Power set :

The set of all subsets of A is said to be the power set of the set A and is denoted as
P(A)

For example,

LetA={-3, 4}

The subsets of Aare , & , {-3}, {4}, {-3, 4}

Then the power set of Ais P(A) = {Q, {-3}, {4}, {-3, 4}}
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l Exercise 1.7 |

MuLtiPLE CHOICE QUESTIONS :

1. Which of the following is correct?
1) {7}e{1,2,345,6,7,8,9,10} (2) 7€ {1,2,3,45,6,7,8,9,10}
(3) 7¢{12345,6,7,8910} (4) {73 ¢{1,2,3456,7,89,10}

[Ans. (2) 7 € {1,2,3,4,5,6,7,8,9,10}]
2. ThesetP={x|xe Z-1<x<1}isa

(1) Singleton set (2) Power set (3) Null set (4) Subset

Hint: P={0} [Ans. (1) Singleton set]
3. IfU={x|xe N,x<10}and A={x|x e N, 2<x<6}then (A") is

1) {1,6,7,8,9} (b) {1,2,3,4} (c) {2,345} @ {3}

Hint: (A =A={2,3,4,5} [Ans. (3) {2,3,4,5}]
4, If Bc A then n(AnB) is

(1) n(A-B) (2) n(B) (3) n(B-A) (4) n(A)

Hint: BcA=ANB=B [Ans. (2) n(B)]
5. If A={x,y,z}-then the number of non-empty subsetsof A is [HY-2019]

1) 8 2 5 () 6 (4) 7

Hint:  Number of non-empty subsets =23 -1=8-177 [Ans. (4) 7]

6.  Which of thefolfowingiscorrect?
(1) dc{ab} () defab} @) {a}e{ab} (4) ac{a b}

Hint : Empty set is an improper subset [Ans. (1) D < {a,b}]
7. If AuUB = AnB, then
(1) A#B (20 A=B 4 AcB 4) BcA
[Ans. (2) A= B]
8. IfB-A is B, then AnB is [QY-2019]
@ A 2 B 3 U 4) @
Hint: B-A=B = Aand B are disjoint sets. [Ans. (4) O]
9. From the adjacent diagram n[P(AAB)] is A B U
1) 8 2 16 AL 10
(3) 32 4) 64 85
Hint: AAB={60, 85, 75, 90, 70} 5 65
= n(AAB)=5
= n(P(AAB))=2°=32 [Ans. (3) 32]
10.  Ifn(A) =10and n(B) = 15, then the minimum and maximum number of elements in ANB
is QXQ
(1) 10,15 (2) 15,10 (3) 10,0 (4) 0,10

[Ans. (4) (0,10)]
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26 Sura’s O Mathematics - 9th Std © Chapter 1 O Set Language
11. Let A={J} and B =P(A) then AnB is
1) {9.{s}} 2 {<} Q) 9 (4) {0}
Hint: P(A) = {&{D}} [Ans. (2) {2]]
12.  Inaclass of 50 boys, 35 boys play Carom and 20 boys play Chess then the number of
boys play both games is [HY-2019]
1) 5 (2 30 (3) 15 (4) 10
Hint: n(AuUB) =n(A) + n(B) - n(AnB) = 50 = 35 + 20 — n(AmB) = n(AnB) =5
[Ans. (1) 5]
13. IfU={x:xeNandx<10},A={1,2,3,5 8and B={2,5,6, 7, 9}, then n[(AUB)] is
1 1 2 2 3 4 (4) 8
Hint : U = {1,234,56,7,8,9}
A = {1,23,58}
B = {2,56,7,9}
AuB = {1,2,3,5,6,7,8,9}
(AuB) = {4},
n(AuB) =1 [Ans. (1) 1]
14.  For any three sets P, Q and R, P-(QNR) is [HY-2019]
(1) P-(QuUR) (2. P0®-R
3) P-QuU(P-R) 4 (P-QN(P-R)
Hint:P-(QNR)=(P-Q)uU (P-R) [Ans. (3) (P — Q)U(P — R)]
15.  Which of thefollowingistrue?
(1) A-B=ANB 2) A-B=B-A
(3) (AuB)Y =A'UB’ 4 (AnB)Y=AUB
Hint: (1) (A-B) =AnB «x
) A-B =B-A x
(3) (AuBY =A"uB «x
4) (AnB)Y =A"uB Vv [Ans. (4) AN B)Y =A'UB’]
16.  If n(AuBUC) = 100, n(A) = 4x, n(B) = 6x, n(C) = 5x, n(A n B) = 20, n(B n C) = 15,
n(A N C)=25and n(An B n C)= 10, then the value of X is
(1) 10 (2 15 (3) 25 (4) 30
Hint :
n(AuBUC) = n(A) +n(B) + n(C)— n(AnB) — n(BNC) — n(CnA) + n(AnBNC)
100 = 4x+6x+5x-20-15-25+10
100 = 15x-60+10
100 = 15x-50
- 15x = 100+ 50 =150
x = 10 [Ans. (1) 10]
17.  For any three sets A, B and C, (A— B) N (B — C) is equal to [QY-2019]
(1) Aonly (2) Bonly (3) Conly @4 o
Hint: (A-B)n (B-C)isequal to ¢ [Ans. (4) ¢]
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18.

19.

20.

If J = Set of three sided shapes, K = Set of shapes with two equal sides and L = Set of
shapes with right angle, then J "K n L is

(1) Set of isoceles triangles (2) Set of equilateral triangles
(3) Set of isoceles right triangles (4) Set of right angled triangles

A
SN

L = {l [Ans. (3) Set of isoceles right triangles]
The shaded region in the Venn diagram is

Hint : J

X Y

(1) Z-(XuwY) (2) XuY)nz B) Z2-(XNY) 4) Zu(XnY)
Hint: Z-(XNY) [Ans. (3) Z - (XNY)]

In a city, 40% people like only one fruit, 35% people like only two fruits, 20% people like
all the three fruits. How many percentage of people do not like any one of the above three

fruits?
(1) 5 (2)_8 - A
(3) 10 (4) 15
Hint : 40+35+20+x = 100% ﬂh
95% +x = 100%
X = 5%

[Ans. (1) 5]

j,p;l'  TEXT BOOK ACTIVITIES

Activity -1

Discuss and give as many examples of collections from your daily life situations, which
are sets and which are not sets.

Which are sets

(i) Collection of pen (i) Collection of dolls

(ii1) Collection of books (iv) Collection of red flower etc.
Which are not sets

(i)  Collection of good students in a class.

(i)  Collection of beautiful flowers in a garden etc.
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UNIT TEST
Time : 45 Minutes CHAPTER -1 Marks: 25
Section - A 7. Which of the following sets are equivalent

(i)
(i)

@
(i)

Answer all the questions.
Choose the correct Answer. 5x1=5

ThesetP={x|xe Z,~1<x<1}isa

(1) Singleton set (2) Power set
(3) Null set (4) Subset

Which of the following is correct ?
(1) {7}e {1,2,3,45,6,7,8,9,10}
(2) 7€ {1,2,3,45,6,7,8,9,10}

(3) 7¢ {1,2,3,45,6,7,89,10}

4) {7} e {1,234,5,6,7,8,9,10}

Which of the following is a correct
statement?

(1) @ Z{ab} (2 Defab}
() {ayefa b} (4 ac{ab}
If U={x:xeNand x < 10}, A ={1,
2,3,5 8and B ={2,5, 6, 7, 9}, then
n[(AUB)TTS

1 1 2 2

Q) 4 4) 8

For any three sets A, B and C, (A—B) n
(B —C) is equal to
(1) Aonly

(3) Conly

(2) Bonly

“4) ¢
Section - B

Answer only five of the following

number 12 is
5x2=10

However Question
compulsory.

Represent the following sets in set builder
form.

(i) B =The set of all Cricket players in
India who scored double centuries in
One Day Internationals.

(i) C= {%%% ....... }

orders@surabooks.com

10.

I 8

12.

(i)

13.

or unequal or equal sets?

(i) A =The set of vowels in the English
alphabets.

B = The set of all letters in the word
“VOWEL”
C=42,3,4,5}
D={xxe W, 1< x<5}
Write down the power set of the following
sets.
(i) A={a b} (i) B={1,23}
IfU={x:xe N,x<10},A={2,3,4,8,10}
and B = {1,2,5,8,10}, then verify that
n(AuB)=n(A)+n(B)-n(AnB)
Write the following sets in Roster form.
(i) C={x:xisaprime number and a

divisor of 6 }
(i) x ={x:x=2n,neNandn <5}
Which of'the following sets are equivalent?
() A={2406,8, 10},

B={1,3,57 9}
(i) X={x:xe N,1<x<6},

Y = {x: x is a vowel in the English

Alphabet}
IfA={-2-1,0,3, 4} B ={1, 3,5},
find (i) A— B, (ii)) B—A.

Section - C

(i)

Answer only two Questions of the
following.

However Question number 16 is
compulsory. 2x5=10
Using the given venn diagram, write the
elements of

(i) A (ii)) B (iii)) AuB (iv) AnB
(V)A—B (vi)B—A (vii)A’ (viii) B’
(ix) U

A

(o8]

1 12
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14.

15.

16.

a kr w p e

Let A and B be two overlapping sets and

|
|
the universal set U.Draw appropriate Venn | 6.
diagram for each of the following, :
(i) AuUB (iiy AnB :
(iii) (AnB)  (iv) (B-A) : 7
v) AUB (vi) A’nB’ L
(vii) What do you observe from the ' 8.
diagram (iii) and (v)? . .
In an examination 50% of the students passed : 16.
in mathematics and 70% of students passed i 1.
in science while 10% students failed in both | 12
subjects. 300 students passed in atleast one |
subjects. Find the total number of students : 13.
who appeared in the examination, if they i
took examination in only two subjects. :
|
If n(A) = 25, n(B) = 40, n(AuB) =50 and ,
n(B’) = 25 , find n(ANB) and n(U).
WOs :
I
1
(ANSWERS )~
~ SECTION -A i "
(1) Singleton I
(2) 7e{1,2,3,4,56,7,89,10} :
1) @ Z{ab} 15,
1 1 . 16.
“4) o :
|
BRBES

orders@surabooks.com

SECTION - B

{x : x is an Indian player who scored
double (i) in one day international}

(i) {x:x= —— ne N}
n+1

(i)  Equivalent sets

(i1)) Unequal sets

@M {o {13 {2} {8} {1, 2}, {2, 3},
{1,3}, {1, 2, 3}}

Thus verified

@ {2, 3}(i) {2, 4,8, 16, 32}

(i)  Equivalent sets

(i1) Not equivalent set

(i) {-2,0,4} (i)
SECTION - C

G) {2 4,78, 10}

(i) {3,4,6,7, 09 11}

(iii) {2,3,4,6,7,8,09,10, 11}

(iv) {4, 7}

vy, {2, 8,10}

(vi) | {3, 6,9, 14}

(vii) {1, 3, 6,9, 11, 12}

(viii) {1, 2, 8, 10, 12}

(ix) {1,2 3,456,789, 10,11, 12}

{5}

Refer Sura's Guide Exercise No.1.3,
Q. No.7

1000
15; 65
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(' Introduction

2.1 Number, numbers, everywhere! you have learnt baout
many types of numbers so far. Now is the time to extend
the ideas further.

2.2. Rational Numbers :

A rational number is a fraction indicating the quotient of
two integers, excluding division by zero.

| l Exercise 2.1 '”1

11
1. Which arrow best shows the position OfE on the number line?
1\ T If
5 4 3 2 -1 0 1 2 3 4 5
Sol. U _3666... =37 (nearly)

D arrow best shows the position of 1 on the number line.

D
% 2 5 5 1 0 1 2 3 1 5
2. Find any three rational numbers between — and %
. -7 2 -6 -5 4 -1
Sol. Three rational numbers between — and — are —,—,—,.....,—
11 11 11 11 11
3. Find any five rational numbers between

1
(1) 1 and % (ii) 0.1 and 0.11 (iii) =1 and -2
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. 1
(M a—Z,b—

Letq,, d,, d,, 0, and g, be five rational numbers, q, = l (@a+h)
1(1 1) 1(5+4) 1( )
= —| —4+ - = = —
24 5 2\20
1 I1(1 9 10+9 1
9=7@+d) =7+, =35 4—0 =—

D | —

2\4 40

I
2
1 1(1 19) 1(20+19) 1 (39
4= 5@*d) =z(z+%)‘5( )‘5 _0) 160
! 1 (1 39) 1 (40439 7 79
9=, @*a) :5(Z+160) 5( 160 ): ( 0)_%
1 (1 791 1 (80+79 159 159
%= 5 (@+a,) =2(Z %)zi( 320 ): (320) 640

9 19 39 79 159
Hence five rational numbers between % and l are —,—,——,——

40°80°160°320 640
(i) The rational numbers between 0.1 and 0.11 are 0.101, 0.102, 0.103, ............. 0.1009.
(il)—1and =2
Letq,, g,, d5, d, and g be five rational numbers.

1 1 1 -3
0= (ath) = = (=) (20 = > (=3)= =3
_1 _1 Syl (2 (S5
qZ'z(a+q1)'2(1+2) 2( )_2(2)_4
1 5 1 (-4+(=5)_ 1 —9 _ 9
0,= 5 (@+a,) = —1—2)__( +(=9) =3 T <

) (e e 2)_ L)
8 2 8 2 8 16

. —17) ((—16)+(—17)) _1 (—_33)_—_33
16 2 16 “2\16 32
-3 =5 -9 -17 -33

The five rational numbers between —1 and -2 are —,—,—,——
27478716 32"

1
q,= 5 (a+q3)

N[—= = D=

1
0s = 5 (a+q4)

2.3 Irrational numbers :
A number having a non-terminating and non-recurring decimal expansion is called an

irrational number. (i.e) it cannot be written in the form £, where p and g are integers

andgq#0 q

For example, \/5,\/5 6, T
(i.e) The square root of every positive number but not a perfect square number is an
irrational number.
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l Exercise 2.2 |

1. Express the following rational numbers into decimal and state the kind of decimal

expansion.
N2 . 3 oy 22 . 327
0 - ) 5= (i) = (ivy —
7 11 3 200
)
Sol. (1) =
(i) =
3:0.285714,
7
Non-terminating and recurring decimal expansion
3 58
i) 5—=—
(i 11 11
g3 _8
1 11
53 o527 \
11

Non-terminating and recurring decimal expansion.

oy 22
(iii) £y

22 =
—=73
3

Non-terminating and recurring decimal expansion.

327
(iv) -

200

327 _— . .
——=1.635, Terminating decimal expansion.

orders@surabooks.com

0.2857142
7[20
14
60
56
40
35
50
49
10
s
30
_28
20
5.27 14

158~ 6
55

-
w

98]
N
N |-

\®]
—_

1.635

200327
200

1270

1200
700

600

1000

1000
0
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2. Express % in decimal form. Find the length of the period of decimals. [QY-2019]

0.076923

Sol. 13100
91

90

78

120
117
30
26
40
39

1
1 =0.076923 has the length of the period of decimals = 6.
13

3. Express the rational number L in recurring decimal form by using the recurring

33
71

decimal expansion of It Hence write 3 in recurring decimal form.

1 .
Sol. The recurring-decimal expansion of == 0.09090909..:, = 0.09

1 T o}
_= _X_
Eomm lile* 3
= 0.(E><l
3
= 0.03
- 03 Al 7 Zi— +i
. g_0.03030303....— 0.03 Also, 33733 33
=2+(5><L)
33
=2+(5%0.03)
=2+(5%0.030303--+)
=2+0.151515------
=2.151515------=215
4. Express the following decimal expression into rational numbers.
() o024 (i) 2327 (i) -5.132
(iv) 3.17 ™) 17215 (vi)  -21.2137
Sol. (i) 0.24 o
Letx = 0.24=0.24242424.-.-.-. ..(1)
(Here period of decimal is 2, multiply equation (1) by 100)
100x = 24.242424....... (2)
orders@surabooks.com Ph : 9600175757 | 8124301000
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2)-(Q)
100x —x = (24.242424....) - (0.242424....)
99x = 24
24
X = —
N — 99
(i)  2.327
Letx = 2.327327327........ (1)
(Here period of decimal is 3, multiply equation (1) by 1000)
1000x = 2327.327........ .(2)
2)-(Q)
1000x —x = (2327.327327.-) — (2.327327--)
999x = 2325
2325
X7 999
(i) -5.132 B _ 5132 —1283
) x = 513225600~ 250
(iv) 317
Letx = 3.1777........ (1)

(Here the repeating decimal digit is 7, which is the second digit after the decimal point, multiply
equation (1) by 10)

10x = 31.7777........ ..(2)
(Now period of decimal is 1, multiply equation (2) by 10)

100x = 317.7777........ ..(3)
3)-©)

100x=d0xs= (317.777%) - (81.777...))
90x..=-.286
v) 17215 90 45
Letx = 17.2151515........ ..(1)

(Here the repeating decimal digit is 15, which is the second digit after the decimal point,
so multiply (1) by 10)

10x = 172.151515........ (2
Now period of decimal is 2, multiply equation (2) by 100
1000x = 17215.1515.... )]
®)-©
= 990x = 17043
5681
_ 17043 5681
= T T 330

. - 330
(vi) 212137 B
Letx = —21.2137=-21.2137777 .... (1)
(Here the repeating decimal digit is 7, which is the fourth digit after the decimal point, so
multiply (1) by 1000)

1000 x = -21213.7777.... ..(2)
Now period of decimal is 1, multiply equation (2) by 10
10000 x = -21213.777.... ..(3)
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3)-2
9000 x = -190924
L = 190924
~ 9000
5. Without actual division, find which of the following rational numbers have terminating
decimal expansion.
. .. 21 ... 9 219
== 4= =
OB (DB (i) 455 ™ 220
128
Sol. (i) 7 2| 128
o 128 2| 64
7 2| 32
SO — ===
128 2°5 2| 16
2| 8
This of the form WhereP=7,m=7,n=0 2 4
2" x 5"
7 o . . 2| 2
So 8 has a terminating decimal expansion. 1
.21
i) —
(ii) T
21| RZEE B Bl 51| 15
== coA = = - ~ooL- Thisis ofthe form 3 3 3|2_1
15 e S35 9By 5" 7
WhereP=7,m=0,n=1 !
So 21 has a terminating decimal expansion.
9
(i) 4=
35
2 4 5| 35
35 35 7 7
49 149 . P 1
35 = 51 This is not of the form 5
9 " . . .
So, 45 has a non-terminating recurring decimal expansion.
219
) 3300 2| 2200
00 2| 1100
219 219 2| 550
2200 5352 5| 275
This is not of the form o
2ms" 11
219 " . . .
So, —— has a non-terminating recurring decimal expansion.

2200
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( 4.1 Introduction

We describe different shapes by their properties.

Parallel lines : Two or more lines lying in the same
plane that never meet.
Intersecting lines : Two lines which meet at a common
point.
Perpendicular lines : Two lines which intersect each
other at right angle. -
Concurrent lines : Three or more lines passing through the same point.
Parallel Lines Intersecting Lines Perpendicular Lines Concurrent Lines
ya AN
N 7 Il
< > 1,
< > |
3 15
74
I 11
Types of angles :
Acute angles
C
F
64 26°
> E
B A D
Obtuse angles
C
z
110°
70
A B V¥ N
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152 Sura’s O Mathematics - 9th Std O Chapter 4 O Geometry

Adjacent Angles Opposite Angles

S
C

0 Q
Transversal : A line which intersects two or more lines at a distinct
points is called a transversal of lines.
Exterior angle property : If a side of a triangle is stretched, the exterior angle so

formed is equal to the sum of the two remote interior
angles.
A

exterior angle

/
B C D

Congruent triangles : Two triangles are congruent if the sides and angles of one

triangle are equal to thexcorresponding sides and angles of
another triangle.

Diagrams Reason

Y VA R AB
AN E
AC
B c P AABC=

g < AB
//\\ //\‘\ ZBAC = LYXZ

AC = XZ
’ o | AABCz= AXYZ

A P ZA = /P
. . AB PQ
/B ZQ
B Q AABC= APQR
B A N M ZA /M
/B /N
BC = NO

C (e)

AABC= AMNO

A P Z/ACB = ZPRQ = 90°(R)
AB = PQ hypotenuse (H)
AC =PR (S)
B C R Q

AABC = APQR

PQ
QR
PR

B>
T
O
)

XY
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l Exercise 4.1 |

1. In the figure, AB is parallel to CD, find X
(i) ’ B> (i) A B

=

140° 48°

T ) x°
150°

<
> 3

Cc D C D

il [HY-2019]

Sol. (i) From the figure
Z1 =140° (. corresponding angles are equal)
£2 =40° (- ZL1+ £2=180°= £2=180°- /1 = 180° — 140° = 40°)
£3-=-30% (<3 +150°=1809)

A48 = BB B0 R 1 & S Y B N
SAX =T0° (- L4+ £x =180
(i) From the figure N
£1 =48° °
3 =108° (L1 +24° + /3 =180
Z4 =108° (If two lines are intersect, then the vertically the opposite angles are equal)
£5 =72° (. 43+ £5=180° A B
/3 + Z8+ /5 =108° + 1080 + 720 o
X =288 2
(iii) From the figure s S

/D =53°(«B and £D are alternate interior angles)
Sum of the three angles of a triangle is 180°
ZX°  =180° - (38° + 53°)

=180°-91°=89°

2. The angles of a triangle are in the ratio 1: 2 : 3, find the measure of each angle of the
triangle.

Sol. Letthe angles be x, 2x and 3x respectively.
Sum of the three angles of a triangle = 180°

X+ 2x+3x =180°
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154 Sura’s O Mathematics - 9th Std O Chapter 4 O Geometry
(]
6x=180° =x = 180
6
x =30°

2x=2x%x30 =60°
3x=3x30 =090°
The 3 angles of the triangle are 30°, 60°, 90°.

3. Consider the given pairs of triangles and say whether each pair is that of congruent
triangles. If the triangles are congruent, say ‘how’; if they are not congruent say ‘why’
and also say if a small modification would make them congruent:

M R Q (i) P " C (i) ¥
A L\\
B

w
(@)

Sol. (i) Consider APQR and AABC

Given, RQ=BC L 2 RﬁQ
PQ =AB
AABC is not congruent to APQR h P
If PR = AC, then AABC = APQR B
(i) Consider AABD and ABCD for the triangles to be congruent. (ii) D C
Given, AB=DC
AD = BC and AB is common side. T T

. By SSS rule AABD = ABCD. #

A B
(ili) Consider APXY and APXZ, (iii) Y
Given, XY = XZ
P X
PY =PZ
and PX is common 7

. By SSS rule APXY = APXZ.
(iv) Consider AOAB and AODC,

iv) A
Given, OA=0C D
ZABO = £0DC b)ﬂ
and ZAOB = #DOC [vertically opposite angles] B 2
. By AAS rule, AOAB = AODC.
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(v)  Consider AAOB and ADOC, v) D
Given, AO =0C &
OB=0D
and ZAOB = «DOC [vertically opposite angles] C
~. By SAS rule, AAOB = ADOC. B

(vi) Consider AAMB and AAMC, (vi) A
Given, AB=AC

ZAMB = ZAMC = 90°
. AM is common.

.. By RHS rule

AAMB = AAMC.

4, AABC and ADEF are two triangles in which AB=DF, ZACB=70°, ZABC=60°; Z/DEF=70°
and ZEDF=60°. Prove that the triangles are congruent.

Sol. A F
500 500
4 60° s 60° 70°
= D E
In AABC, ZACB =70°, Z/ABC = 60°
Z/BAC = 180° — (70° + 60°)
= 180° - 130° = 50°
In ADEF, ZDEF  =70° ZEDF = 60°
. «DFE  =180°- (70° + 60°)
=180° - 130° = 50°
ZA =/F
AB =DF
and ZB =/D
. By ASArule AABC = AFDE
S. Find all the three angles of the AABC [QY-2019]
A
(4x - 15)°
B C D
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COORDINATE
GEOMETRY v

v,

( 5.1 Introduction

1. The X-co-ordinate is called the abscissa and Y-co-ordinate
is called the ordinate. We call the meeting point of the axes
(0, 0), the origin.

2. For any point P on the X axis, the value of y co-ordinate
(ordinate) is zero,i.e. P(X, 0)

3. For any point Q on the y axis, the value of X coordinate
(abscissa) is zero,i.e. Q (0, y)

4, (X, Y) # (Y, X) unless x =Y.
5. Aplane with the rectangular co-ordinate éystem is called the cartesian plane.

6.  Aline parallel to x axis, the y-co-ordinates are equal.

7. Distance between two points is given by the formula d =\/(x2 _ Xl)z +(y, - yl)z if
P(X,, ¥;), Q(X,, Y,) are points.

8. The distance of a point P(x,, y,) from the origin O(0, 0) is OP = \/m :

9. Arithmetic introduced us to the world of numbers and operations on them.

10.  Algebra taught us how to work with unknown values and find them using equations.
11.  Geometry taught us to describe shapes by their properties.

12.  Co-ordinate geometry will teach us how to use numbers and algebraic equations for
studying geometry and beautiful integration of many techniques in one place.
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l Exercise 5.1 |

1. Plot the following points in the coordinate system and identify the quadrants
P(_71 6)1 Q(71 _2)1 R(_61 _7)1 S(3! 5) and T(3’ 9)

oot : Wi (i) P(-7,6) =1l Quadrant
P (-7, 6) ; (i)  Q(7,-2) =1V Quadrant
Z’ S(3.5) (iii) R (=6, -7) = lll Quadrant
3 (iv)  S(3,5) =IQuadrant
i (v)  T(@3,9) =IQuadrant
76 5-4-3-2-1,1 1 2 3 45 6 [
. Q(7,-2)
-4
-5
-6
R (-6,-7) =7
-8
-9
2. Write down the abscissa and ordinate of the following from the given figure.
HP (i) Q (i) R (iv) S
Y
P 4
3 Q
24
14
X, 1 1 1 1 ) X
5L HE =SS TRSERIT REHAIEL THRNIESES ‘HIEERES] [ BeuN] (ESUNER THHHIESE 3

Y/
Sol. (i) P(-4,4)

Abscissa is -4

Ordinate is 4.

(i) QB3
Abscissa is 3
Ordinate is 3.
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(iii) R (4, -2)
Abscissa is 4
Ordinate is —2.

(iv) S (-5,-3)
Abscissa is -5
Ordinate is -3.

3. Plot the following points in the coordinate plane and join them. What is your conclusion
about the resulting figure?

() -5,3) -1,3) (0,3) (5,3) (i) (0,-4) (0.-2) (0, 4) (0, 5)
Sol. (i) |
il
6+
5.1
(59 | (HM e 6.9
3 b

l__
B 54050 0 P 1 9 3 56y
_2 o
_3__
_4-_
_5__
_6_-
_7-_

When we join the points, we see that they lie on a straight line parallel to x-axis.

(i)

(0,5)
(0.4

PN W s 0o

L ShrE e e E e e e
-7 6 5 -4 -3 2 -14] 1 2 3 4 5 6 7
(0=2) 10

0, -4 -4

When we join the points, we see that they lie on a straight line which is y-axis.
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4. Plot the following points in the coordinate plane. Join them in order. What type of
geometrical shape is formed?

(i) (0,0) (-4,0) (-4.-4) (0-4) (i) (-3.3) (2.3) (-6:-1) (5.-1) )
Sol. (i) (0,0) (-4,0) (-4,-4) (0,-4)

The type of geometrical shape is square.

(i) (-3,3) (2,3) (-6,-1) (5--1)

(=3,3)

(2,3)

= N B 01 O
1

The type of geometrical shape is Trapezium.
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INTRODUCTION

5.3

Sol.

Distance between any Two Points :

5.3.1

5.3.2

5.3.3

5.34

Distance between Two Points on the Coordinate Axes :

Points on x — axis: If two points lie on the x- axis, then the distance between
them is equal to the difference between the X- coordinates.

Points on y — axis: If two points lie on y-axis then the distance between them is
equal to the difference between the y-coordinates.

Distance Between Two Points Lying on a Line Parallel to Coordinate Axes:

Consider the points A(X,, ¥,) and B(X,, Y,). Since the y - coordinates are equal
the points lie on a line parallel to x- axis. From A and B draw AP and BQ
perpendicular to X- axis respectively.

Now distance of AB = Distance between PQ = [X, - X|

Simimarly, consider A(X;, y;) and B(X;, Y,) parallel to y axis, then the distance
between the two points is |y, — Y, |.

Distance Between the Two Points on a Plane :

Let P(x,, ¥,) and Q(X,, y,) be two points in the Cartesian plane (or Xy — plane), at
a distance “‘d’lapart such that d = PQ.

Properties of Distances :

We_have already seen that distance (A,B).=+distance (B,A) for any points A, B
on the plane. What other properties have you noticed ? In case you have missed
them, here are some:

Distance (A,B) = 0 exactly when A and B denote the identical point:A = B.
Distance (A,B) >0 for any two distinct points A and B.

l Exercise 5.2 |

Find the distance between the following pairs of points.

(1,2)and (4, 3) (i) (B4)and(-7,2)
(a, b) and (c, b) (iv) (3,-9)and(-2,3)
We know that distance,

(i)
(i)

d = Jo-x)+0,-n)

(i) (L,2)and (4, 3)

orders@surabooks.com
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. TRIGONOMETRY N

$

(6.1 Introduction

opposite side

i) sin9 = W

i adjacent side

11) cosh = W

opposite side

1i1) tan0 = TS

iv) ~ cosec = Mﬁ_ 2 |
q opposite side Y

v) secant @ = M

adjacent side

i t t0 = ¢—08-——
v —— opposite side

l Exercise 6.1 |

1. From the given figure, find all the trigonometric ratios of angle B.
Sol. sinB= a1 A 40 .
3 40 9’J o
cosB=—
41 c
tanB= —
40
1 1
cosec B = sinB_ ry
4
secB="_ g = 20
1
cotB="1g5 = ﬂ
9 235
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2. From the given figure, find the values of A
(i)sin B (ii) sec B (iii) cot B

13
(iv)cosC (v)tan C  (vi) cosec C
Sol. From the figure BSD 16 C
12
(1) sinB = 3 A
1 20
(i1) secB = _°® 13 12
113
= 5 = ? B 5 D 16 C
13 By the pythagoras theorem,
(iii) cotB = ! — % — i AD = 132 -5 =4169 —-25
tan B ? 12 = Ji44 =12
)jé AC = 12% +16°
(iv) cosC = % = % = {144+ 256 =/400= 20
5
Y
3 L
v) tan C = E = —
4
4
26
) S Sl St é
(vi) cosec C = sinC ] "3
20
3. If2 cos 0 = /3 , then find all the trigonometric ratios of angle 0.
Sol. If2cos® = /3 A
3
cosO = By
By the Pythagoras theorem, 2
X
X= 422 _ 3> =V4-3 = J1=1
1
s.sin @ = 5 1 0 o
N
3
cosO = ﬁ
)
tan © 1
an = 7=
NE)
cosec = 2
0 2
sech = —=
NG)
coth = 3
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sin A —cos A

3
4, If cos A = 3 then find the value of

2tan A
Sol. By the Pythagoras theorem, 5
X = 45%-37 X
= 25-9
= :‘/E =4 - A
sinA = —
5
cosA = E
5
nA = o
an = 3
4 3 1
SINA-COSA 5 5 5 3
o — — = —X—- = —
2 tan A et a4 5 40
3 3
2X
5. If cos A= 1+—X2 , then find the values of sin A and tan A in terms of X.
Sol. By the pythagoras theorem, (AB)? = (OA)*+ (OB)? B
(1+x3)? = (2x)> + OB
(OB’ =(1+X)—(2x)* = 1 +x*+2x—4¢ 1+ x2
= 1+x7=2x
(0B)* = (1-x)?
OB = (1-x%) A
. 1-x? o) 2x A
soSinA = 3
1+ X
2
sotan A = = x
u 2X
6. Ifsin0= W , then show that b sin 6 = a cos 0. e
Sol in 0 <
ol. sin = 77—,
Ja* + b 6
b C
C0sh = —— b
Ja* +b?
_ a ab By the Pythagoras theorem
bsind = bx Ja? 0> = /az e (1) (BC)? = (AC) - (AB)?
b ab :(/a2+b2)2_a2
acose=axm = J2 1 @ _ @+hi_a
=p?
1)=(2)= LHS=R.H.S.
1) =@ et
Hence proved.
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7. If 3 cot A =2, then find the value of

4sin A —3cos A

2sin A+3cos A
Sol. 3cotA =2
2
cCotA = 3
Adjacent side
CotA = —
Opposite side B
Opp. side 3
@A =g side 2 Vi3
3
. 2 3
sinA = 3
CosA = z
NE 0 .
3 ) (@) 2
4X ——=|—|3Xx—=
4sinA-3cosA [ \/ﬁ] [ \/B] By Pythagoras theorem
o Aa X = R 3 ; ) In AOAB,
sin cos X— |+ [3x—
Ji3 ] [ NE ] (AB)? = (OA)* + (OB)?
12_ 6 6 :22+32:4+9
V3 J3 _J3 __6 I 6 1 E
6 eRe 2 A 1200 07K D
+ i
N ERV TR 2 AB =13
_ 8 cos 0 —2sin 0
8. If cos 0 : sin @ =1 : 2, then find the value of - .
: 4.c0s. 0.+ 2sin O
Sol. cosB:sin® =1:2
cosb 1
sin0 2
1
s.cos O = 5 sin 0
sin® = 2cos0
v 1 :
BoosO-2sin@ [szsme]_zsme  4sin0-2sin  Zsimd 1
"4 cos O + 2sin 0 2 _ 2sin042sind Asinf” 2
X —sin@ |+ 2sin6
4
8 cos 0 —2sin 0 1
“4cosO+2sin® 2
9. From the given figure, prove that 0 + ¢ = 90°. Also prove that
there are two other right angled triangles. Find sin a, cos 15 4 0
and tan ¢ 12
Sol. InAABC o B
(AC)* = 15*=225 .. (D) AT9 D 16 B
(BC)* = 20?=400 .. (2)
(AB)> = (9 + 16)?
= (25)*=0625 .. (3
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EXERCISE 6.3

1. Find the value of cos 19° 59’ + tan 12° 12’ + sin 49° 20".

Sol. cos 19° 59+ tan 12° 12"+ sin 49° 20" = 0.9398 + 0.2162 + 0.7585 = 1.9145
1
2. Given that sin o = E and tan 3 = /3. Find the value of o + B.
1

Sol. a = sin! (ﬁ) =45°
B = tan' (3) = 60°
a+p = 105°
o /
3. Find the value of M
sin26°40
Sol c0s63°20’ _0.4488 _ 1
' sin26°40"  0.4488
V@3
UNIT TEST
Time : 45 Minutes CHAPTER - 6 Marks: 25
Part- A
L. Answer any S questions 5x2=10
1. From the given figure find all the trigonometric ratios of angle B.
A 40
' B
9’—‘
1
c
2. From the given figure, find the values of
(i)sinB  (ii)secB  (iii)cotB (iv) cos C (v)tanC (vi) cosec C

A

13

B5D 16 C

sinA —cosA

3
3. If cos A= —, then find the value of
5 2tan A

4, Ifcos A= then find the values of sin A and tan A in terms of X.

14+ x>
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5. Ifsin®= ———— then show that b sin 0 0 7
. sin § = ——— then show that b sin 6 = a cos 0.
@+ 15 P|° 0

. nen find the val f4sinA—3c0sA 12

6.  If3 cot A =2, then find the value o SN AT3cosA o )
AT9 D 16 B

7. From the given figure, prove that 6 + ¢ = 90°. Also prove that there are

two other right angled triangles. Find sin o, cos 3 and tan ¢

Part- B

II. Answer any 3 questions 3x5=15

8 cos 6 —2sin 0

4 cos 0+ 2sin 0

8. If cos 0 : sin 0 =1 : 2, then find the value of

9. A boy standing at point O finds his kite flying at a point P with distance OP =25m. It is at a height
of Sm from the ground. When the thread is extended by 10m from P, it reaches a point Q. What

will be the height QN of the kite from the ground? (use trigonometric ratios)

10 m Q

b, Em h

O M N

10.  Verify the following equalities:
(i)  sin?60° + cos? 60° =1
(i) 1+ tan®30° =sec” 30°
(iii)) c0s90°=1-2sin?45°=2 cos*45°— 1
(iv) sin 30° cos 60° + cos 30° sin 60° = sin 90°
11.  Find the value of the following

tan 45° sec60° _ S5sin 90°
cosec30° cot45° 2cos0°

(i)  (sin 90° + cos 60° + cos 45°) X (sin 30° + cos 0° — cos 45°)

(i) sin?30° — 2 cos® 60° + 3 tan* 45°
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MENSURATION

( 7.1 Introduction

e Ifa,b,c, are the sides of a triangle, then the area of a triangle

- \/s (s—a)(s —b)(s—¢) sq. units.

at+b+c . . . .
Where S = Y 'S' is the semi - perimeter (that is half of the

perimeter) of the triangle.

e Area of quadrilateral ABCD = Area of triangle ABC * Area of triangle ACD
i

l Exercise 7.1 |

1. Using Heron's formula, find the area of a triangle whose sides are
(i) 10cm, 24 cm, 26 cm (i) 1.8 m, 8 m, 8.2 m
Sol. (i) sides : 10 cm, 24 cm, 26 cm

Using Heron's formula

Area of the triangle = \/s(s —a)(s—b)(s —c) sq. units

pASYA
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a+b+c 10+24+26 60
= cm= — =30cm
2 2 2

~Area = +/30(30—10)(30—24)(30 —26)

= J30x20x6x4 = /60024 = 14400 =120 sq. cm
(ii)) Sides:1.8m,8m, 8.2 m

18+8+82 18

S = 9
2 2
.Area = \/s (s—a)(s—b)(s—c) sq. units
= J9(9—1.8)(9—8)(9—8.2) = J9%x7.2x1x0.8
= +/51.84=7.2sq.m
2. The sides of the triangular ground are 22 m, 120 m and 122 m. Find the area and cost of
leveling the ground at the rate of ¥ 20 per m?,
Sol.  Sides:22m, 120 m, 122 m 2 |_1742400
Using Heron's formula 2 1871200
2241204122 264
- T, T, Tl¥m 2 | 435600
2
Area = V35T @)(s=b)(s ) 2 | 217800
= \/132(132—22)(132—120)(132—122) 9 108900
= _A/132x110x12x10
L2 112100
= 1742400 = V11x11x3x3x2xx2x2x2x10x10
= 11x3x2x2x10=1320 m? H] 1100
Cost of levelling 1 m? =% 20 10 100
-.Cost of levelling 1320 m? = 1320 x 20 = ¥ 26400 10
3. The perimeter of a triangular plot is 600 m. If the sides are in the ratio 5:12:13, then find
the area of the plot.
Sol. We are given that the sides are in the ratio 5: 12 : 13
Let the ratio be x
So, sides are 5X, 12x and 13X
Perimeter of a triangular plot = Sum of all sides = 5x + 12x + 13x = 30x
The perimeter of a triangular plot is 600 m
So,30x = 600 m
0
X = 35 ~20m
Sides = 5x = 5(20)=100 m
12x = 12(20)=240m
13x = 13(20)=260 m
Area of triangular field = \/ s(s—a)(s=b)(s—c)
a+b+c
wheres =
2
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100+ 240+ 260

= 800 —300m
2

Area = /300(300—100)(300 —240)
(300-260)
= /300 % 200 x 60 x 40
= /60000 x 2400
= /144000000

= 12000 sq.m

4, Find the area of an equilateral triangle whose perimeter is 180 cm.
Sol. Perimeter of an equilateral triangle = 180 cm

180

~.One side (a) T =60 cm

15
Area of an equilateral triangle = —- a2 sq. units = — X 60 x 60
96{) V3 m2=900 x"1.732 = 1558.8 cm?

5.  Anadvertisement board is in the form of an isosceles triangle with perimeter 36m
and each of the equal sides are 13 m. Find the cost painting it at ¥ 17.50 per square

metre.
Sol. Perimiter of an is isosceles triangle = 36 m
s 13£134X. =36 &
X = 36-13-13=10m 9

Let the height be 'h' and base be 'b'
= J132 —52 =169-25

= J144 =12m

.. Area of the triangular board
1

= Eth

1
=3 x 10 x 12 = 60 m?

Cost of painting Im*> = ¥ 17.50
. Cost of painting 60m? = 60 x 17.50 =% 1050

6.  Find the area of the unshaded region. 7 S
N
Sol. By the Pythagoras theorem > DQ,
AB? = AD?+ DB . D
3 ) - B 34cm A
= (12)2+(16)2 = 144 + 256 = 400
AB = 20cm.
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