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CHAPTER NO. -1
CHAPTER NAME — Number Systems.
KEY POINTS TO REMEMBER :

1 Rational Numbers

2 Irrational Numbers

3 Real Numbers and their Decimal Expansions
4 Operations on Real Numbers

5 Laws of Exponents for Real Numbers

6 5 4 3 -2 -1 01 2 3 4 5 6 7

o Naturalnumbersare:1,2,3, ................. denoted by N.
o« Whole numbersare:0,1,2,3, .................. denoted by W.
o Integers:....... -3,-2,-1", 1,28, ................... denoted by Z.

« Rational numbers - All the numbers which can be written in the form p/q are
called rational numbers where p and q are integers and q#O0.

« Every integer p is also a rational number, can be written as p/1.

« lrrational numbers - A number is called irrational, if it cannot be written in the
form p/q where p and q are integers and (0.

« The decimal expansion of a rational number is either terminating or non
terminating recurring. Thus we say that a number whose decimal expansion is
either terminating or non terminating recurring is a rational number.

« Terminating decimals: The rational numbers with a finite decimal part or for
which the long division terminates after a finite number of steps are known as
finite or terminating decimals.

« Non-Terminating decimals: The rational numbers with an infinite decimal part or
for which the long division does not terminate even after an infinite number of
steps are known as infinite or non-terminating decimals

« The decimal expansion of an irrational number is non terminating non recurring.

« All the rational numbers and irrational numbers taken together make a collection
of real numbers.

« Areal number is either rational or irrational.

. Ifrisrational and s is irrational then r+s, r—s, rxs are always irrational numbers
but r/s may be rational or irrational.

« If nis a natural number other than a perfect square, then \n is a irrational
number.

« Negative of an irrational number is an irrational number.

« There is a real number corresponding to every point on the number line. Also,
corresponding to every real number there is a point on the number line.

« Every irrational number can be represented on a number line using Pythagoras
theorem.
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For every positive real number X,\/x can be represented by a point on the
number line by using the following steps:

Obtain all positive real numbers X (say).

Draw a line and mark a point P on it.

Make a point Q on the line such that PQ = X units.

From point Q mark a distance of 1 unit and mark the new point as R.

Find the mid-point of PR and mark the point as O.

Draw a circle with centre O and radius OR.

Draw a line perpendicular to PR passing through Q and intersecting the semi-
circle at S. Length QS is equal to




CHAPTER 1
Number Systems

(Ex.1.1)

e

1. Is zero a rational number? Can you write it in the form ~— ,wherepand qare
Ql
integers and g% 0 ?
Ans. Consider the definition of a rational number.
A rational number is the one that can be written in the form of i , Where p and q are
a
integers and g% 0 '
Zero can be written as 9 9 9 9 9 _____
1 23435

So, we arrive at the conclusion that 0 can be written in the form of , where q is agy integer.
gl

Therefore, zero is a rational number.

2. Find six rational numbers between 3 and 4.

Ans. We know that there are infinite rational numbers between any two numbers.

'

A rational number is the one that can be written in the form of =, where pand q are
(‘l'

Integers and .

- s | ~N -
We know that the numbers 3.13.2.33,34.3.5and 3.6 all lie between 3 and 4.

LS
L2
LS
e
(S
LN




We need to rewrite the numbers in £ form to get the rational

(“1
numbers between 3 and 4.
: 31 32 33 34 35 3
So, after converting, we get —— i and —.
0 10 10 10 10 10
: 32 34 35 36 . :
We can further convert the rational numbers = Z_ T and = into lowest fractions.
10 10 1 10
: — : 16 17 7 18
On converting the fractions into lowest fractions, we get 2 sl smet o
R s, S

Therefore, six rational numbers between 3 and 4 are —_——— s ; ~ and

3. Find five rational numbers between and

[ [ BN

| W

Ans. We know that there are infinite rational numbers between any two numbers.

A rational number is the one that can be written in the form of - , Where p and q are

Integersand g =0 .

3 4
We know that the numbers -2— and — can also be written as 06 and 08
3 3
We can conclude that the numbers 0.61.062.0.63.0.64 and 0.65 all lie between
0.6 and 0.8
We need to rewrite the numbers 061.062.0.63.0.64 and 0.65in 2 tormto get the

(‘l‘
rational numbers between 3 and 4.

61 62 63 64 63
s s s and
100 100 100 100 100

So, after converting, we get




62 64 65

We can further convert the rational numbers — . —— and —— into lowest fractions.
100 100 100
On converting the fractions, we get ﬂ ; E and =%
50 25 20

61 31 63 16 d13
10050 100 25 30

Therefore, six rational numbers between 3 and 4 are

4. State whether the following statements are true or false. Give reasons for your answers.

(i) Every natural number is a whole number.
(if) Every integer is a whole number.
(iii) Every rational number is a whole number.

Ans. (i) Consider the whole numbers and natural numbers separately.

We know that whole number series is

We know that natural number series is

So, we can conclude that every number of the natural number series lie in the whole number series.

Therefore, we conclude that, yes every natural number is a whole number.

(ii) Consider the integers and whole numbers separately.

We know that integers are those numbers that can be written in the form of = ,whereq

We know that whole number series is

We can conclude that all the numbers of whole number series lie in the series of integers.




But every number of series of integers does not appear in the whole number series.
Therefore, we conclude that every integer is not a whole number.

(iii) Consider the rational numbers and whole numbers separately.

R
We know that rational numbers are the numbers that can be written in the form , where 3 0 -a
Y 2 I
We know that whole number series is 0.1.2.3.4.5.... .
We know that every number of whole number series can be written in the form of Pid as
(J"
0123 45
q = I:I I - T S S T
111111

We conclude that every number of the whole number series is a rational number. But, every rational number

does not appear in the whole number series.

Therefore, we conclude that every rational number is not a whole number.




Number Systems

(Ex.1.2)

5. State whether the following statements are true or false. Justify your answers.

(i) Every irrational number is a real number.

(if) Every point on the number line is of the form N , where m is a natural number. (iii) Every
real number is an irrational number.

Ans. (i) Consider the irrational numbers and the real numbers separately.
We know that irrational numbers are the numbers that cannot be converted in the form s

wher e p and q are integers and g # (

We know that a real number is the collection of rational numbers and irrational numbers.
Therefore, we conclude that, yes every irrational number is a real number.

(if)False, Consider a number line. We know that on a number line, we can represent

negative as well as positive numbers.

We know that we cannot get a negative number after taking square root of any number.
Therefore, we conclude that not every number point on the number line is of the form vVm

where m is a natural number.

(iii)False, Consider the irrational numbers and the real numbers separately.

We know that irrational numbers are the numbers that cannot be converted in the form s
where p and g are integers and g = 0 .

We know that a real number is the collection of rational numbers and irrational numbers.

So, we can conclude that every irrational number is a real number. But every real number is not an irrational

number.




Therefore, we conclude that, every real number is not a rational number.

(iv)  Are the square roots of all positive integers irrational ? If not, give an example of the square

root of a number that is a rational number.
Ans. We know that square root of every positive integer will not yield an integer.
We know that ‘II is 2, which is an integer. But, \[— or ~/10 will give an irrational number.

Therefore, we conclude that square root of every positive integer is not an irrational number.

(iii)) ~ Show how \[‘: can be represented on the number line. Ans.

According to the Pythagoras theorem, we can conclude that
(43) =(2) +(1)°

We need to draw a line segment AB of 1 unit on the number line. Then draw a straight line segment BC of

2 units. Then join the points C and A, to form a line segment BC.

Then draw the arc ACD, to get the number \Eon the number line.
€

7y
(¥




Number Systems

(Ex. 1.3)

6. Write the following in decimal form and say what kind of decimal expansion each has:

() 3
100
iy L
11
iy 42
8
i) =
13
;
(v) =
11
vi) 329
400
Ans. (i) 36
100

On dividing 36 by 100, we get

36
100

Therefore, we conclude that = ()36, which is a terminating decimal.




(i) i
11
On dividing 1 by 11, we get

0.0909....
11:-1 1

We can observe that while dividing 1 by 11, we got the remainder as 1, which will continue to be 1.

Therefore, we conclude that - =0.0909

_____ OF: = 0_@, which is a non-terminating

repeating decimal.

(iii) 41=E
§ 8

On dividing 33 by 8, we get

e
[

o0
(U] | B
o LI

|
('S

| [
o O

|
L
N O

L s

=




We can observe that while dividing 33 by 8, we got the remainder as 0.

Therefore, we conclude that

(iv) 3
13

On dividing 3 by 13, we get

0.230769....

135 3

2
LS

4

8

0 |

= 4 125, which is a terminating decimal.

We can observe that while dividing 3 by 13 we got the remainder as 3, which will continue to be 3 after

carrying out 6 continuous divisions.

Therefore, we conclude that

terminating repeating decimal.

<
v) —
11

On dividing 2 by 11, we get

= 0230769, which is a non-




0.1818....

We can observe that while dividing 2 by 11, first we got the remainder as 2 and then 9, which will continue to

be 2 and 9 alternately.

§ ) s
Therefore, we conclude that = =0.1818. .. or — =018, which is a non-terminating

11 11

repeating decimal.

329
400

On dividing 329 by 400, we get
0.8225

400) 329

(vi)

We can observe that while dividing 329 by 400, we got the remainder as 0.

29
400

LS

Therefore, we conclude that —().8225, which is a terminating decimal.




i = 142857 . Canyou predict what the decimal expansions of

2. You know that

23456 : : o
are, without actually doing the long division? If so, how?

[Hint: Study the remainders while finding the value of l carefully.]

Ans. We are given that l =0142857 or l =0.142857
: 2 3435 6 . : I
We need to find the values of — .= .—.— and —, without performing long division.

We know that, % %ié and Ecanberewrittenas jxéjxéjxéjxé and 5}{2.
1 0142857
On substituting value of = as 0.142857..... , We get
1 - -
2x—=2x0142857 . =0285714 ..
1 .= .=
Ix—=3x%0.142857.... = 0.428571
] - - -
4x—=4x0.142857 . =0571428
N - - .
Sx—=3x0.142857 .. =0.714285 —
1 - - -
bx—=0x0142857... =0857142
: 2345 6
Therefore, we conclude that, we can predict the values of - === and - without

performing long division, to get




2 —— 3 — 4 - 3 - - 6 —
Z=0.285714,==0428571,— =0571428.= = 0.714285. and—=0.857142
3. Express the following in the form Z , where p and q are integers and q = 0.

g
w 06
(viiy 0-001
Ans. Solution:

(i) Letx= UE = x=0.6666._._. I:'ﬂ:]

We need to multiply both sides by 10 to get

10x=6.6666... (5)

We need to subtract (a)from (b), to get

10x=6.6666.....
—x=0.6666.....
Ox=6

-
We can also write 92X =055  x= E or X= E

= P
Therefore, on converting 0.6 in the 7 form, we get the answer as

-

(P

iy Letx=047 = x=047777......(a)
We need to multiply both sides by 10 to get




We need to subtract (a)from (b), to get

0= T T

—-x=04777....

Ox=423
wocmamurie 9% =43s x=i3 xoB

e can also write as - 5 or - 90"

= ey 43

Therefore, on converting 0.47 in the 7 form, we get the answer as %
(iii) Let _'{:O_O_Ol = x=0.001001........ (Q)
We need to multiply both sides by 1000 to get

1000x=1.001001____. ....(b)
We need to subtract (a)from (b), to get

1000x=1.001001.....

—x=0.001001....

999x =

We can also write 229X =15  x= L '
999
0001 Fid !
Therefore, on converting - in the g form, we get the answer as 999"
P

4. Express 0.99999.... inthe form . Are you surprised by your answer? Discuss why

g

the answer makes sense with your teacher and classmates.

Ans. Letx=0.99999 .. (a)

We need to multiply both sides by 10 to get




10x=9.9999 ()

We need to subtract (a)from (b), to get

10x=999999.....

—x=0.99999. ...

Ox=9

e 9% =9 >
We can also write == “as X = 3 orx=1
Therefore, on converting 0.99999.... in the — form, we get the answer as 1
Ql

Yes, at a glance we are surprised at our answer.
But the answer makes sense when we observe that 0.9999......... goes on forever. SO there is
not gap between 1 and 0.9999....... and hence they are equal.

5. What can the maximum number of digits be in the recurring block of digits in the

decimal expansion of i ? Perform the division to check your answer.
17
Ans. We need to find the number of digits in the recurring block of _1_ :
17
Let us perform the long division to get the recurring block of i .
17

We need to divide 1 by 17, to get

We can observe that while dividing 1 by 17 we got the remainder as 1, which will continue to be 1 after

carrying out 16 continuous divisions.

Therefore, we conclude that




%zD_DEEEZEEZQ—HlTﬁ—IT _____ or izD-DiSSZEEZQ—H]Tﬁ—lT » Which is a non-

terminating decimal and recurring decimal.

6. Look at several examples of rational numbers in the form i (0#£0), where p and q
("0
are integers with no common factors other than 1 and having terminating decimal

representations (expansions). Can you guess what property g must satisfy?

Ans. Solution:
Let us consider the examples of the form Pid that are terminating decimals.
(J"
5
— =245
j O
5
P4 = 1 _2\
4
B
e = 0-1
D
3
= =02
10
5
—=0.3125
16

We can observe that the denominators of the above rational numbers have powers of 2, 5 or both.

Therefore, we can conclude that the property, which g must satisfy in ﬁ , SO that the rational
Ql




number £z IS a terminating decimal is that g must have powers of 2, 5 or both.

g
1snotequalto
7. Write three numbers whose decimal expansions are non-terminating non-recurring.
Ans. The three numbers that have their expansions as non-terminating on recurring decimal are given below.
0.04004000400004....
0.07007000700007....

0.013001300013000013....

8. Find three different irrational numbers between the rational numbers _ and =—.

| n

~ and iinto decimal form, to get

11

Ans. Let us convert

0| L

=0.714285___and % =0818181. ..

Three irrational numbers that lie between 0.714285....and 0.818181.... are:

0.73073007300073....
0.74074007400074....

0.76076007600076....

(iv)  Classify the following numbers as rational or irrational:

o V23




(ii) 225
(iv) 0.3796
(V) 7.478478...

(vi) 1.101001000100001..

Ans. (i) ‘[2_3

We know that on finding the square root of 23, we will not get an integer.

s

Therefore, we conclude that =2 is an irrational number.
-
(i) ¥==>

We know that on finding the square root of 225, we get 15, which is an integer.

J225 . :
Therefore, we conclude that ¥ ==~ is a rational number.

(i) 0.3796

We know that 0.3796 can be converted into i i
g

While, converting 0.3796 into ﬁ form, we get

g
03786=10,
10000
The rational number 3796 can be converted into lowest fractions, to get 949 :
10000 2500

We can observe that 0.3796 can be converted into a rational number.
Therefore, we conclude that 0.3796 is a rational number.

(iv) 7.478478....




We know that 7.478478.... is a non-terminating recurring decimal, which can be converted

¥

into =— form.
g‘

While, converting 7.478478.... into i form, we get

g
x=7478478.. .. (a)
1000x=7478 478478 ... (b)
While, subtracting (b) from (a), we get
1000x=7478.478478....

—X= 7.478478....

099x=7471
- L. 7471

We know that 999x =7471 can also be written as X= W i

Therefore, we conclude that 7.478478.... is a rational number.
(v) 1.101001000100001....

We can observe that the number 1.101001000100001.... is a non-terminating on recurring

decimal.

We know that non-terminating and non-recurring decimals cannot be converted into form.

Therefore, we conclude that 1.101001000100001.... is an irrational number.




Number Systems

Ex. 14

7. Visualize 3.765 on the number line using successive magnification. Ans. We
know that the number 3.765 will lie between 3.764 and 3.766. We know that the
numbers 3.764 and 3.766 will lie between 3.76 and 3.77. We know that the numbers
3.76 and 3.77 will lie between 3.7 and 3.8.

We know that the numbers 3.7 and 3.8 will lie between 3 and 4.

Therefore, we can conclude that we need to use the successive magnification, after locating numbers 3 and

4 on the number line.

1968 17

]} 376t 30

) S S

I

3.768




26 _ .
2. Visualize 4.26 on the number line, up to 4 decimal places.

BYA ) YED
Ans. We know that the number 426 can also be written as 4.262.... .

We know that the number 4.262.... will lie between 4.261 and 4.263.

We know that the numbers 4.261 and 4.263 will lie between 4.26 and 4.27.
We know that the numbers 4.26 and 4.27 will lie between 4.2 and 4.3.
We know that the numbers 4.2 and 4.3 will lie between 4 and 5.

Therefore, we can conclude that we need to use the successive magnification, after locating numbers 4 and

5 on the number line.

4262 Q265 4264 465 206 26T

N Y T &




Number Systems

Ex.1.5

1. Classify the following numbers as rational or irrational:

i) 2— /5

(i) (3+423] =423

(iii) N7
W7

(V) —=

5

Y
() 7

Solutions:- (i) -w_ﬁ

which is an irrational number.

which is also an irrational number.

ey i '
Therefore, we conclude that = = is an irrational number.
(i) (3+ \/23 | — \/23
|3+4/23 ]—JEE —3+.23-./23

=3
[3+4/23|—4f23

Therefore, we conclude that is a rational number.

iy 27
()7\/;

We can cancel ™ * in the numerator and denominator, as ¥ ' is the common number in




numerator as well as denominator, to get

%472
27
Therefore, we conclude that = ¥ ' isarational number.

1

V) —=

N5

We can conclude that, when 1 is divided by J? we will get an irrational number.

L, e,
Therefore, we conclude that ——is an irrational number.

N5

-
() 7

We know that 7= = 3.1415 ... which is an irrational number.
D |

-
I

We can conclude that <<% will also be an irrational number.

Therefore, we conclude that <<% is an irrational number.

8. Simplify each of the following expressions:

M) (3++3 (242
() [3+43](3-+3]
@ (F+47)
) (5-42)(5+42]
Ans. () (3+43)(2+42]
We need to apply distributive law to find value of (3+43)(2+2).
3+:83)(2+42] =3(2+42) #3242
=6+ E«ﬁ +2.53 I+JE | |
(3++53)(2+42)

L2021 9./2 4
Therefore, on simplifying , we get 6 '*'-’\;C T -\/.:-r- 6 .




(3++53)(3-3 ]

(ii)

o | (3+43(3-453]
We need to apply distributive law to find value of /N :

3++3](3-+3] =333 | ++3(3-+3]

=0 -3.3 +3./3 -3
3448345

Therefore, on simplifying *, we get 6.

(VB+2)

(iii)

(a+b) =a*+2ab+5° l'\f::.+\5'|-

We need to apply the formula to find value of '

(FZ) =(\F) 2 Ex 2 +(2]

=5+2J10+2
=7+ 2,410

L "': -
l\/-\/:' , We get "I+2\'I1_0.

Therefore, on simplifying

i [ 2)(V5+42)
(a-b)(a+b)=a’ b (5+42)

We need to apply the formula * to find value of °
(V32 )(NE 2] = () (V2
=5-2=3

(V5 -2 (5 +42)

Therefore, on simplifying ' , We get 3.

3. Recall, ‘% is defined as the ratio of the circumference (say c) of a circle to its diameter

c -
(say d). That is, . TRisSeems to contradict the fact that “* is irrational. How will you resolve this

4

contradiction?

Ans. We know that when we measure the length of a line or a figure by using a scale or any




device, we do not get an exact measurement. In fact, we get an approximate rational value. So, we are not

able to realize that either circumference (c) or diameter(d) of a circle is irrational.

Therefore, we can conclude that as such there is not any contradiction regarding the value of T and we
realize that the value of “Z is irrational.

4. Represent 9.3 on the number line.

Ans. Mark the distance 9.3 units from a fixed point A on a given line to obtain a point B such that AB = 9.3
units. From B mark a distance of 1 unit and call the new point as C. Find the mid-point of AC and call that
point as O. Draw a semi-circle with centre O and radius OC = 5.15 units. Draw a line perpendicular to AC
passing through B cutting the semi-circle at D.

Then BD =BE= \/9__3_where point B is zero point of number line.

A 5
3

-~ 9

(viii) Rationalize the denominators of the following:

1
() —=

Nid




Ans. (i) i

We need to multiply the numerator and denominator of J" by , to get

Therefore, we conclude that on rationalizing the denominator of T we get \'r
1

(i) ————=

NN

We need to multiply the numerator and denominator of \/‘ \/‘ by \/_ "/_ , to get

1 Vi+B__ fT+B
NT-V6 NT446 (NT-6) (VT 46

We need to apply the formula (a=b)la+b)= a- — b"in the denominator to get

Lo Vi
V1-V6 (7] -(6)
\[_\/_
—«f_\/_

Therefore, we conclude that on rationalizing the denominator of J: _ \/g , We get \[_ T ‘fg

(iii)

1
\F +2
We need to multiply the numerator and denominator of ‘/' J‘ by \[_ '*/_ , to get

1 N5-2 i
Fll B (BB BB




We need to apply the formula (a=blla+b)= a- — B~ in the denominator to get

L i2
V() (V2]

B

5-2
E-2
3 .
N _ 1
Therefore, we conclude that on rationalizing the denominator of J_—J_ we get
NG

L

1
(iv)
=2
| | Y\ N
We need to multiply the numerator and denominator of \/: by VT = toget

_1_}{\){?4.2: '\:E-*-l
V-2 VT2 (VT-2)(VT+2)

(a—b)(a+b)=a" — b inthe denominator to get

We need to apply the formula

a2
=
D
(@]
@
5
+
|

Therefore, we conclude that on rationalizing the denominator of ‘/_
- _9




Number Systems

Ex.1.6
L] 1 1
0. Find:(i) 647 (i) 327 (iii 1257

1
Ans. (i) 64°

We know that -,
a" =iJa. wherea = 0.

1
We conclude that 94" can also be written as “‘f64 = ‘.J'|l 8 %8

We know that -,
a* =Ja. wherea = 0.

I

)

w

g «SJ 32 = 2 w Vx D x
can also be writtenas V- = - N

~
2

We conclude that

,5;'*; ) _le Y A ORGP
- - P I R R

will be 2.

| )

2

I v

-4
w

~
2

Therefore, the value of
1

Giiy 125°

.
4
»

We know that Q= \E: where a = 0.




e

3 _
We conclude that 125 can also be written as

1

IR
Therefore, the value of 125 will be 5.

-

-

(ix)  Find:() 2" (i) 32

[lu

ulv:

iy 167 (iv)

Ja. where a = 0.

: H(9) =30x9x9 = 33x3x3x3x3x

We conclude that o can also be written as

{/|97 Y3x3Ix3x

'..o)
\/
LS
\_/
('S

-
-
=

Therefore, the value of 9- will be 27.

v

(W8]
| )

(i)

We know that : )
a" =+fa. wherea = 0.

ule

275 .
We conclude that @=" can also be written as

={[['EKEKEKEKI][EHEKEKIKZ'I=2:>=:2

=4




v

27
Therefore, the value of =" will be 4.

| s

i) 16

We know that -*
a" =ifa. wherea = 0.

-
-

We conclude that 16 can also be written as \“ 16 )

= st alfalfal|lafalfalfallatarer L

-

Therefore, the value of 16° will be 8.

-
753
(iv) 123
We know that 47" = i
a"
3 N
12573 ; Dol — |
We conclude that +=-  can also be written as 1253 , or 125 |
We know that & = ‘\[;= where a > 0.
-5 - -
We know that | 1 )3 can also be written as = 3 l;; l ;.;;;l |
125 ) k5 35

Il
n | b

l,ll
—

M | bor

o
Therefore, the value of 125 will be




v)  Simplify:

1

73

)7

iy 112

114

(Y] )

(i) =
(i) (

1

[
[

(v) |~ -8

1

Ans. (i) 27 -2

(Y] )

" no_ m=-
We know that & -4 =@
21 2.1
Y3 5= l'w‘l_?";-,
We can conclude that
21 10+3 13
Y3 D3 = l 9] |-—i§- = I") If?
2 1 B
3.93 (2)5

Therefore, the value of 27 -2 will be *

(i) (31)7

We know that (@™)p—amn

1 1 =21
337 ST_ 3

We conclude that (L )337can also be written as 3 2

iy 11

114




We know that H__ M=k

We conclude that 1= =112

]

11

Therefore, the value of T willbe 117

114

1

]
DJlr—-l

o

(iv)

Qa
We know that

1 1 1

Lol ! :
72.82=(7x8)7 =(56)2

ba|

(3]

1
S 56)2
Therefore, the value of ' -8 will be |'~ -‘l )




SUBJECT : MATHS

CHAP -1
Std : o
WORK-SHEET
1 The absolute value of | - 23 | is
(A) -23 (B) 23 C o (D) None
2 The smallest prime number is
A 0 (B) 2 © 1 (D) None
3 The smallest whole number is
A 0 (B) 2 © 1 (D) None

SOLVE

4. Find six rational numbers between 3 and 4

5 Locate V2 on the number line
6 TRUE OR FALSE

Q) Every integer is a rational number

(1) Every rational number is a integer.

(iii)  Every whole number is a Natural number
(iv)  Every integer is a whole number

SOLVE

1. Express 3.142678 in the form Z

2. Visualize 3.765 on the number line, using successive magnification.
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Notes
CHAPTER -3
COORDINATE GEOMETRY

1. Cartesian System

2. Plotting a Point in the Plane with given Coordinates

Coordinate Geometry : The branch of mathematics in which geometric problems are solved through algebra
by using the coordinate system is known as coordinate geometry.

Coordinate System

Coordinate axes: The position of a point in a plane is determined with reference to two fixed mutually
perpendicular lines, called the coordinate axes.
=3 At e e ettt Y<+~“VC . . . - ;
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In this system, position of a point is described by ordered pair of two numbers.

Quadrants: The coordinate axes divide the plane into four parts which are known as quadrants.
Ordered pair : A pair of numbers a and b listed in a specific order with 'a’ at the first place and 'b' at the
second place is called an ordered pair (a,b)

Note that (a, b) # (b, a)

Thus (2,3) is one ordered pair and (3,2) is another ordered pair.
In given figure O is called origin.

The horizontal line

XOX' is called the x-axis.

The vertical line YOY" is called the y-axis.




P(a, b) be any point in the plane. 'a’ the first number denotes the distance of point from
y - axis and 'b' the second number denotes the distance of point from x-axis.

a - X - coordinate | abscissa of P.

b - Y - coordinate | ordinate of P.

The point of intersection of the coordinate axes is called the origin.

The coordinates of origin are (0, 0)

Every point on the x-axis is at a distance o unit from the x -axis. So its ordinate is 0.

Every point on the y-axis is at a distance of unit from the y -axis. So, its abscissa is 0.

(=4) | (+:#)

Note : Any point lying on X - axis or y - axis does not lie in any quadrant.

The sign of coordinates (x, y) of a point in various quadrants are as given below:

Quadrant Coordinates
o % y
I + +
I - +




CHAPTER 3
Coordinate Geometry (Ex. 3.1)

1. How will you describe the position of a table lamp on your study table to another person?

Ans. Let us consider the given below figure of a study stable, on which a study lamp is placed.

Let us consider the lamp on the table as a point and the table as a plane. From the figure, we can conclude

that the table is rectangular in shape, when observed from the top. The table has a short edge and a long edge.

Let us measure the distance of the lamp from the shorter edge and the longer edge. Let us assume that the
distance of the lamp from the shorter edge is 15 cm and from the longer edge, its 25 cm.Therefore, we can

conclude that the position of the lamp on the table can be described in two ways depending on the order

(15.25) or (25.15)
of the axes as . ol

2. (Street Plan): A city has two main roads which cross each other at the centre of the city. These

two roads are along the North-South direction and East-West direction.

All the other streets of the city run parallel to these roads and are 200 m apart. There are 5 streets in
each direction. Using 1cm = 200 m, draw a model of the city on your notebook. Represent the

roads/streets by single lines.




There are many cross- streets in your model. A particular cross-street is made by two streets, one
running in the North - South direction and another in the East — West direction. Each cross street is
referred to in the following manner: If the 2nd street running in the North - South direction and 5th in
the East - West direction meet at some crossing, then we will call this cross-street (2, 5). Using this

convention, find:
)] how many cross - streets can be referred to as (4, 3).

(1) how many cross - streets can be referred to as (3, 4).

Ans. We need to draw two perpendicular lines as the two main roads of the city that cross each other at the

center and let us mark it as N-S and E-W. Let us take the scale as 1 cm = 200m.

We need to draw five streets that are parallel to both the main roads, to get the given below figure.

— &

L J
°

> 0
° . s ©
Ne——o— 06— o o & o
]
(i) From the figure, we can conclude that only one point have the coordinates as (4, 3).

Therefore, we can conclude that only one cross - street can be referred to as (4, 3).
(ii) From the figure, we can conclude that only one point have the coordinates as (3, 4).
Therefore, we can conclude that only one cross - street can be referred to as (3, 4).




Coordinate Geometry
Ex. 3.2

1. Write the answer of each of the following questions:

(i) What is the name of horizontal and the vertical lines drawn to determine the position
of any point in the Cartesian plane ?

(ii) What is the name of each part of the plane formed by these two lines ?
(iii)  Write the name of the point where these two lines intersect.

Ans. (i) The horizontal line that is drawn to determine the position of any point in the Cartesian
plane is called as x-axis.

The vertical line that is drawn to determine the position of any point in the Cartesian plane is called as y-axis.

(ii) The name of each part of the plane that is formed by x-axis and y-axis is called as

quadrant.

(iii) The point, where the x-axis and the y-axis intersect is called as origin.




2. See Fig.3.14, and write the following:
(1) The coordinates of B.
(i1) The coordinates of C.
(iii)The point identified by the coordinates (-3, —5)
(iv) The point identified by the coordinates (2, — 4).
(v) The abscissa of the point D.

(vi) The ordinate of the point H.
(vii) The coordinates of the point L.
(viii) The coordinates of the point M.

Ans. We need to consider the given below figure to answer the following questions.

(i) The coordinates of point B in the above figure is the distance of point B from x-axis and y-axis.
Therefore, we can conclude that the coordinates of point B are (-5, 2).
(ii) The coordinates of point Cin the above figure is the distance of point C from x-axis and y-axis.

Therefore, we can conclude that the coordinates of point C are (5, -5).




(i)

(iv)

v)

(vi)

(vii)

(viii)

The point that represents the coordinates (-3, -5) is E.

The point that represents the coordinates (2, - 4) is G.

The abscissa of point D in the above figure is the distance of point D from the y-axis.

Therefore, we can conclude that the abscissa of point D is 6.

The ordinate of point H in the above figure is the distance of point H from the x-axis.

Therefore, we can conclude that the abscissa of point H is -3.

The coordinates of point L in the above figure is the distance of point L from x-axis and y-axis.

Therefore, we can conclude that the coordinates of point L are (0, 5).

The coordinates of point M in the above figure is the distance of point M from x-axis and y-

axis. Therefore, we can conclude that the coordinates of point M are (-3, 0).




Coordinate Geometry
Ex. 3.3

1. In which quadrant or on which axis do each of the points (- 2, 4), (3,-1), (-1, 0), (1, 2)
and (- 3, - 5) lie ? Verify your answer by locating them on the Cartesian plane.
Ans. We need to determine the quadrant or axis of the points (- 2, 4), (3,- 1), (-1, 0), (1, 2) and (-
3,-5).
First, we need to plot the points (- 2, 4), (3, - 1), (- 1, 0), (1, 2) and (- 3, - 5) on the graph, to get

We need to determine the quadrant, in which the points (- 2, 4), (3, - 1), (- 1, 0), (1, 2) and (- 3, - 5)
lie.
From the figure, we can conclude that the point (- 2, 4) lie in IInd quadrant.

From the figure, we can conclude that the point (3, - 1) lie in IVth quadrant.
From the figure, we can conclude that the point (-1, 0) lie on x-axis.

From the figure, we can conclude that the point (1, 2) lie in ISt quadrant.

From the figure, we can conclude that the point (- 3, - 5) lie in IIIrd guadrant.

(i)  Plot the points (x, y) given in the following table on the plane, choosing suitable

units of distance on the axes.




X

—2

—1

0

y

8

7

—1.25

Ans. We need to plot the given below points on the graph by using a suitable scale.

X

—2

—1

0

.

8

7

—1.25

(-2, B)

-1, 7) &

B.5 4

A=

7.5

0.3 =

® (1, 3)




WORK-SHEET
SUBJECT: MATHS
CHAP 3

Std: 9t

1 Any point on the X axis is of the form

(A) (x.y) B) Xy € xvy) (D) (x,y)
2 Which of the following equation has graph parallel to Y -axis
(A) y=-2 (B) x=1 (€ x-y=2 (D)x+y=2
3 1f (2,0) is a solution of the linear equation 2x + 3y = k, then the value of k is
(A) 4 (B) 6 (C) 5 (D) 2
Solve:

4. Write the coordinates of the points marked on the axes in given figure

5. See in below figure, and write the following:
(i) The coordinates of B.
(ii) The coordinates of C.
(iii)The point identified by the coordinates (-3, -5)
(iv) The point identified by the coordinates (2, — 4).
(v) The abscissa of the point D.
(vi)The ordinate of the point H.




(vii) The coordinates of the point L.
(viii) The coordinates of the point M.
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Linear Equations in Two Variables

(Ex.4.1)

(i)  The cost of a notebook is twice the cost of a pen. Write a linear equation in two

variables to represent this statement.
(Take the cost of a notebook to be Rs x and that of a pen to be Rs y).

Rs. x
Ans. Let the cost of a notebook be )

Let the cost of a pen be Rs. Y

We need to write a linear equation in two variables to represent the statement, “Cost of a notebook is

twice the cost of a pen”.

~YHRE ) P
Therefore, we can conclude that the required statement will be X =)

x-2y=0

Q) Express the following linear equations in the form ax + by + ¢ = 0 and indicate the

values of a, b and c in each case:

(i)
(ii) x—::-'—lo =0
(i) —2x+3y =6
i) X=3V

() 2X=72




We need to express the linear equation 2x + 3}- = 9_3§ in the form ax + by + c =0 and

indicate the values of a, b and c.
2x+31 =935 canalso be written as 2x+31v-935=0.

We need to compare the equation 2x+3yv-— 9033=0 with the general equation ax + by + ¢ =

0, to get the values of a, b and c.

Therefore, we can conclude that a=2b=3andc=-9 3_3
. YV
(i) x—=-10=0
5
v
We need to express the linear equation > S 10=0 in the form ax + by + ¢ = 0 and
5
indicate the values of a, b and c.
V ! v
x—=—10=0canalso be writtenas ~ 1-x—=—=10=0.
b S
v
We need to compare the equation 1-x— == 10=0 with the general equation ax + by + ¢ =0,
\
to get the values of a, b and c.
- 4
Therefore, we can conclude that a=1lb=——andc=-10 .
\
(i) —2x+3y =6
We need to express the linear equation —-2x+ 3}' =6 in the form ax + by + ¢ = 0 and indicate

the values of a, b and c.

—2x+ 31 = 6 can also be written as —2x+31v—-6=10.

5




We need to compare the equation -2x + 3y — 6 = 0 with the general equation ax + by + ¢ =0,

to get the values of a, b and c.

Therefore, we can conclude that a=—-2b=3andc=-6
_ = —2x+3v—-6=0
(iv) x=23Vv
We need to express the linear equation x=3y in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.

x =3V canalso be writenas x—3v+0=0.

.

We need to compare the equation x=3y+0=0 with the general equation ax + by + ¢ = 0, to

get the values of a, b and c.

Therefore, we can conclude that a=1b=-"3andc=0
v) 2x=-5)
We need to express the linear equation 2x = —5}' in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.
x=—3vcanalso bewrittenas 2x+3v+0=0.

We need to compare the equation 2x+ 5}‘ +0=0 with the general equation ax + by + ¢ =0,

to get the values of a, b and c.

Therefore, we can conclude that a=2b=5andc=0

We need to express the linear equation 3x+2=0 in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.
3x+2 =0canalso bewrittenas ~ 3x+0-y+2=0.

We need to compare the equation 3x+0-v+2=0 with the general equation ax + by + ¢ =0,

to get the values of a, b and c.




Therefore, we can conclude that a=3.b=0andc=2

(viiy v—=2=0

| )
I
o

We need to express the linear equation V- in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.
v—2=0canalso be writtenas ~ 0-x+1-y—=2=0.

We need to compare the equation 0-x+1- P 2=0 with the general equation ax + by + ¢ =
0, to get the values of a, b and c.

Therefore, we can conclude that a=0.b=1andc=-2

(viii) S=2x

We need to express the linear equation S=2x in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.
S =2xcanalsobewrittenas —2x+0-v+35=0.

We need to compare the equation -2x+0- v+ 5=0 with the general equation ax + by + ¢ =

0, to get the values of a, b and c.

o
o
Il
o
(&R
L
Il
Ln

Therefore, we can conclude that a=-—




CHAPTER 4

Linear Equations in Two Variables

(Ex. 4.2)

(i)  Which one of the following options is true, and why?

v=3x+5

(1) a unique solution, (ii)
only two solutions,

(iii) infinitely many solutions

LS

Ans. We need to the number of solutions of the linear equation | S

that any linear equation has infinitely many solutions. Justification:

A v X -4
If *= ~= then * =

Similarly, we can find infinite many solutions by putting the values of -~

(iii)  Write four solutions for each of the following equations:

oy 2XH¥=1
iy TXTy=9
X=43

x+35

. We know

- 50 correct answer is (iii)




y 2 ;=
-_— . + 1 : !
Ans. b

We know that any linear equation has infinitely many solutions.

o PR TR
Let us put - = 0 in the linear equation =~ B s get
2(0)+y=7 =y =17,
o _(0,7)
Thus, we get first pair of solution as * 5,
=7 . . . 2x+y=T
Let us put -* = = in the linear equation =~ ~ , to get
2(2)+y=7 = y+4=T=y=3
. re(2.3)
Thus, we get second pair of solution as
=4 : f 2x+y=17
Let us put -* = 7 in the linear equation =~ ~ , to get
2(4)+y=7 =y+8=T=y=-1L
s B o (4,-1)
Thus, we get third pair of solution as * 4
=  2x4+y=T
Let us put -* = © in the linear equation v , to get

2(6)+y=T7 =2y+12=T=y=-5

: . [O.
Thus, we get fourth pair of solutionas *

Therefore, we can conclude that four solutions for the linear equation
(0.7).(2.3).(4.-1) and (6.-5)

We know that any linear equation has infinitely many solutions.

Tx+y=9

Let us put -~ = 0 in the linear equation * , to get

7(0)+y=9 = y=9




o _(0,9)
Thus, we get first pair of solution as * .

=U. . . AXT VY=
Let us put ; 0mthellnearequatlon RN 9,to get

: -
ax+(0)1=9 ==

—
/L

0|

Thus, we get second pair of solution as L

P
/L

Tx+y=9

Let us put -~ = ] in the linear equation , to get

() +y=9=y=9—n

Thus, we get third pair of solution as. (1 Lets

y=d . : . Tx+1=9
us put * in the linear equation T 7 [ toget

Tx+2=9 = Ix=1=x=—
A

o

Thus, we get fourth pair of solution as ’

—
{

Therefore, we can conclude that four solutions for the linear equation

9 +
(019)3 (71-90) :(13977[-)7 (-ﬁaz)
iy X= ¥
We know that any linear equation has infinitely many solutions.

Let us put y=0 in the linear equation x=4y , to get

x=4(0) = x=9
Thus, we get first pair of solution as I.'_O: 0_'|

Letusput V= 2 in the linear equation xX= 4.,1' , to get




x=4{2) = x=8

. . (8.2)
Thus, we get second pair of solution as

Let us put y=d in the linear equation x=4) , to get

x=4(4) = x=16

Thus, we get third pair of solution as (16:4 :| .

Let us put S 6 in the linear equation = 4}' , to get
x=4(6) = x=24

(24.6)

Thus, we get fourth pair of solutionas *~ °

Therefore, we can conclude that four solutions for the linear equation * = 4}' are

(0.0).(8.2).(16.4) and (24.6),

eV —

(iii)  Check which of the following are solutions of the equation ity 4 and which are not:

(0:2
iy =

=
(i) (2.0)

. (4.0)
(i) * :

(+2.442]

(1.1)
(v)

(iv)

')'|

Ans. (i) l‘-O’

AL =B S Ao
We need to put x=0andy=2 in the L.H.S. of linear equation x—2y =4 , to get




0)-2(2)=—4
.- LHS. ¥ RHS.

(0.2). . :  x=2y=
Therefore, we can conclude that * = is not a solution of the linear equation A F=4

o
(i) (2.0)

SR = Dy =
We need to put x=2andy=0 in the L.H.S. of linear equation x—2y =4 , to get

(2)—-2(0)=2

.- LHS. & RH.S.

(2.0). : , A x—2y=
Therefore, we can conclude that * = is not a solution of the linear equation X y=4

(4.0)

(iii) *

We need to put x=4 and}' = in the linear equation A 2}' =5 , to get
(4)—2(0)=4

-~ LH.S. = RHS.

(4.0). : : . 2y
Therefore, we can conclude that * ~  “ is a solution of the linear equation . b

y (Y2:442)

(i

) . ) A v
We need to put .l—\/:and_l —'HC inthelinearequationl <) —4,toget
|:\/51|_3|:4,j3j|=-7 2,L.HS— 7,2,R.H.S =4

.- LHS. ¥ RH.S.

(+2.42)

Therefore, we can conclude that
x—2y=4

is not a solution of the linear equation




(1.1)

(V)
S 5 & e D =
We need to put x=landy =1 in the linear equation x=2y=4 , to get
(1)-2(1)=-1
-- LHS. ¥ RHS.
(11). . :  x=2v=4
Therefore, we can conclude that is not a solution of the linear equation . :
: : : : . 2x+3y=k
4. Find the value of k, if x =2, y = 1 is a solution of the equation = :
x=2andy=1, 2x+3y=k

Ans. We know that, if ~ is a solution of the linear equation

2x+3y=k

, then

on substituting the respective values of x and y in the linear equation
the given linear equation will not be effected.

, the LHS and RHS of

L 2(2)+3() =k 2 k=4+3=k=7

N N R
Therefore, we can conclude that the value of k, for which the linear equation <~ " - y=k

=2 ' = ) ’ i
has - — < and} "~ 1as one of its solutions is 7.




CHAPTER 4
Linear Equations in Two Variables

(Ex. 4.3)

1. Draw the graph of each of the following linear equations in two variables:

WXy =4
(i) x-y=2
(i) y = 3x
(iv)3=2x+y
x+y=4

(i)
x=0, \:4‘:{:1\ =3

X — 2 V= 2

Ans. We can conclude that and are the solutions of

. s C1+ 3V =
the linear equation x+ty=4 .
S et

We can optionally consider the given below table for plotting the linear equation x+y=4 on the graph.

X o 1 |2
y |4 3 |2

(0, 4)
.

(1. 3)




X=y=2

(i) -
 — ._-'W- L .-_'j Je .
We can conclude that X= 0: Y=—aX= ]- = 1and X=4V= Oare the solutions of the
]

linear equation = & = =

eyt )
We can optionally consider the given below table for plotting the linear equation ~ Y= = onthe graph.
X 0 1 2
y —2 -1 |0
5 1 '] e 3 1
' 0 !
.
i ¥ =%
- Ve ) v — i D > 07
We can conclude that ~* = 0: Y= 0: X= 1:..‘ =Jand X==)V= 6 are the solutions of the
linear equation V=%
We can optionally consider the given below table for plotting the linear equation S 3’.l:on the graph.

x o 1 |2
y |0 3 |6




SO

We can conclude that

linear equation ~

N Y 5 =Y RS i ~HEE> YA,
X "0: ) “-"::“"1:..‘ “land X=4V= 1arethe solutions of the

3=2x+y

-~ ’ _ j - -
We can optionally consider the given below table for plotting the linear equation P Y on the graph.
X 0 1 2
y 3 1 =2
44
e
X a1
0 ‘."\
v v N\
El J 1 0 1 \‘. 3 N
\\; 1)
»
(iv)  Give the equations of two lines passing through (2, 14). How many more such lines are

there, and why?




(2.14)

Ans. We need to give the two equations of the line that passes through the point

We know that infinite number of lines can pass through any given point.

: . . Ix—v=0__ 2x+yv=18
We can consider the linear equations . and < 7~ =

e ) ¢ —
We can conclude that on putting the values X and} 14

we get LHS=RHS.

in the above mentioned linear equations,

Therefore, we can conclude that the line of the linear equations A= 0 and
28x—4v =0 . o (2.14) .
sl 4} OW|II pass through the point © ~ <. so infinitely many lines can be drawn through
(2,14)
3y=ax+7

3. If the point (3, 4) lies on the graph of the equation , find the value of a.

Ans. We know that if any point lie on the graph of any linear equation, then that point is the solution of that

linear equation.

122

(3.4)

We can conclude that !is a solution of the linear equation
=3andy=4

ax

v

" to get

(S

X+
We need to substitute ~ y=ax—

3(4)=al3)1+7T=12=3a+7

in the linear equation

=
=3a=12-7 =3a=5=a=-
2

Therefore, we can conclude that the value of a will be

L | L

(iv)  The taxi fare in a city is as follows: For the first kilometre, the fare is Rs 8 and for the
subsequent distance it is Rs 5 per km. Taking the distance covered as x km and total fare as

Rsy, write a linear equation for this information, and draw its graph.

Ans. From the given situation, we can conclude that the distance covered at the rate Rs 5 per

"

. [ : | . :
km will be , as first kilometer is charged at Rs 8 per km.
We can conclude that the linear equation for the given situation will be:
§+5(x-1)=y =8+5x-5=y=3+5x=y

: . 3+5x=y
We need to draw the graph of the linear equation A




x=0,y=3x=Ly=1  x=2y=-1

We can conclude that - I - 7 and are the solutions of the
. . 3+8x=vy
linear equation ITIX=Y
. . . . . . 3+5x=y
We can optionally consider the given below table for plotting the linear equation " on the graph.
X 0 —1 —2
¥ 3 2200 Naf
o= =t .l?-lr

f
" 1 |I|l' 1 -3 H
f
f
_.f
{1, -2} ?
i
/ .
/
| il
Iln'
.I'III 1
f
|Ill 2
i
f
i P 7

(v) From the choices given below, choose the equation whose graphs are given in the given

figures.
For the first figure For the second figure
(i) y=x (i) y=x+2
(ii) x+y=0 (ii)y=x-2
(iii) y=2x (iii)y=-x+2

(iv) 2+3y=7x (iv)x+2y=6




(0, 0)

We know that if any point lie on the graph of any linear equation, then that point is the solution of that

linear equation.

x=-ly=Lx=0y=0adx=1y=-

Let us check whether are the solutions of the

1 — -~

. . 3%
linear equation ~

Forl ¥ , We get
V=X = —1=z1

Therefore, the given graph does not belong to the linear equation y==Xx :

iy XTY = 0
We know that if any point lie on the graph of any linear equation, then that point is the solution of that

linear equation.

x=-1l.v=1
r 3

Fo , We get
-1+1=0 = 0=0.
Forxzo"l'zo,weget
0+0=0 = 0=0.

For x=1 J;:—l,we get

1+(-1)=0 =1-1=0=0=0.




C= Y =
Therefore, the given graph belongs to the linear equation xT) 0 :

v=2%

(iii) ~
We know that if any point lie on the graph of any linear equation, then that point is the solution of that
linear equation.

For x=—1.v=1, we get

v=2x =-1=2(1) =-1=2.
) PR
Therefore, the given graph does not belong to the linear equation Ysea .
) - 3v = Tx
(iv) =i =X

We know that if any point lie on the graph of any linear equation, then that point is the solution of that
linear equation.

For x=—1,v=1, we get

243(1)=7(-1) =2+43=-7 =5=-T.
) T 3v —_— Tx
Therefore, the given graph does not belong to the linear equation = 23 X

For Second figure
L v=x+2
(i) ~
We know that if any point lie on the graph of any linear equation, then that point is the solution of that
linear equation.

For Xx=—LV=3 e get
3=—1+2 =3=1
. . . yp=x+2

Therefore, the given graph does not belong to the linear equation *

AR
(i) e
We know that if any point lie on the graph of any linear equation, then that point is the solution of that
linear equation.

Therefore, the given graph does not belong to the linear equation ¥

| )

i ¥ ="xT2




We know that if any point lie on the graph of any linear equation, then that point is the solution of that
linear equation.

For x=—1.v=73, we get

3=—(-1)+2 =3=1+2=3=3
For x=0_1v=2,weget

I=—(0)+2 =>1=12

For x=2 v =10, weget

0=—(2)+2 =0=0.

L)

i o

Therefore, hat the given graph belongs to the linear equation Vs

x+2y=6

(iv) -
We know that if any point lie on the graph of any linear equation, then that point is the solution of that
linear equation.

For x=—1,v =3, we get
(-1)+2(3)=6 =-1+6=6=3=6

w+ ’ ! —
Therefore, the given graph does not belong to the linear equation A 6 \

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

when the distance travelled by the body is:
(i) 2 units
(iv) 0 units

Ans. We are given that the work done by a body on application of a constant force is directly proportional to

the distance travelled by the body.

Let the work done be W and let constant force be F.
Let distance travelled by the body be D.

According to the question,




WxD =W =F-D

We need to draw the graph of the linear equation W=F-D , when the force is constant as 5
units, i.e., 1 =3D

Work done W is along x-axis and distance D is along y-axis.

We can conclude that W=0,D=0

W=5,D=1 and W=10,D=2 are the solutions of the linear equation W=3D :
W 0 5 10
D 0 1 2
.
] R -"----- 10, 2
—

Therefore, we can conclude from the above mentioned graph, the work done by the body, when the distance

is 2 units will be 10 units and when the distance is 0 units, the work done will be 0 unit.

Q) Yamini and Fatima, two students of Class IX of a school, together contributed Rs 100
towards the Prime Minister’s Relief Fund to help the earthquake victims. Write a linear
equation which satisfies this data. (You may take their contributions as Rs x and Rs y.) Draw

the graph of the same.




Ans. The contribution made by Yamini is Rs x and the contribution made by Fatime isRs y.
We are given that together they both contributed Rs 100.

We get the given below linear equation from the given situation.

x+v=100 _

x+ v=100

We need to consider any 3 solutions of the linear equation ~

x+y =100

, to plot the graph of

the linear equation

We can conclude that x=0,y=100,x=50,y=50 and x=100,y=0 are the solutions of the linear
x+ v =100

equation -

We can optionally consider the given below table for plotting the linear equation

A= 100on the graph.

X J|o 50 | 100
v 100 |50 |0

B




(1) In countries like USA and Canada, temperature is measured in Fahrenheit, whereas in
countries like India, it is measured in Celsius. Here is a linear equation that converts

Fahrenheit to Celsius:

(i) Draw the graph of the linear equation above using Celsius for x-axis and Fahrenheit for y-axis.

o
(it) If the temperature is 30°C , What is the temperature in Fahrenheit ?
oy
(iii) If the temperature is 95°F , what is the temperature in Celsius ?

(iv) If the temperature is 0°C , What is the temperature in Fahrenheit and if the

temperature is 0°F , What is the temperature in Celsius ?

(v) Is there a temperature which is numerically the same in both Fahrenheit and Celsius? If

yes, find it.

Ans. We are given a linear equation that converts the temperature in Fahrenheit into degree Celsius.

6
(i) We need to consider any 3 solutions of the linear equation F= — | C +32,toplotthe
H : ™™ & 9 ‘ ; ] -/
graph of the linear equation F=— ‘C +32.
We can conclude that C=-40,F=-40,C=0,F=32 and C=40,F=104 are the solutions of the linear
o (9) ..
equation F = — |C +32.
C —40 |0 40

F —40 | 32 104




1204
112 (40, 104)
104 -
v, -4
L
80 4
2
.4 4
a0
an
40
,,‘,‘-' 0, 32)
/'@
" 1684
n
/ O
v v v 'y v v - ¥ N v v
-1 " Hns aq r2 a4 - am 40 32 4 11" " L ] ¢ I 2 A0 L] o 64
8~
104
24
32
. A0 -
(AL 40) a8
“0 4

(i) We need to find the temperature in Fahrenheit, when the temperature in degree Celsius

is 30‘.when C= 30’

I

91
FE; [3m+ﬁﬁ-—9x5+3“—35°

L

L =

Therefore, we can conclude that the temperature in Fahrenheit will be 86 F :

(iii) We need to find the temperature in degree Celsius, when the temperature in Fahrenheit is .

o
|.J‘|I

c‘:+3’*:~.-9f: 05-32=C= 53x; =35

W
L
Il

L | 'w-D

&
“a -

2,
22

(> 1

Therefore, we can conclude that the temperature in degree Celsius will be

(iv) We need to find the temperature in Fahrenheit, when the temperature in degree Celsius is .
I:]:

F=

[D|+3”—3”°

u.| e

L =

('S
| o

Therefore, we can conclude that the temperature in Fahrenheit will be




We need to find the temperature in degree Celsius, when the temperature in Fahrenheit is 0

=-17.77.

| L

0=/ |c+322Cc=0-32=C=-32x

Therefore, we can conclude that the temperature in degree Celsius will be =i
(v) We need to find a temperature that is numerically same in both Fahrenheit and degree Celsius.So

Lin| o

£ =

F=C
(97 OF 4F _
= 5 5
Therefore, we can conclude that the temperature that is numerically same in Fahrenheit and

Degree Celsius will be —40 .




CHAPTER 4
Linear Equations in Two Variables

(Ex.4.4)

(vi)  Give the geometric representations of y = 3 as an equation
(1) In one variable (ii)
In two variables
Ans. (i) We need to represent the linear equation y=3 geometrically in one variable.

We can conclude that in one variable, the geometric representation of the linear equation y=3 will be same

as representing the number 3 on a number line.

Given below is the representation of number 3 on the number line.

{y~ 3
1 1 L [} | 1 Dl L
< T t—% >
4 -3 . ] () | 2 ) |

(v) We need to represent the linear equation y=3 geometrically in two variables. We
know that the linear equation y=3 can also be writtenas 0.x + y = 3
We can conclude that in two variables, the geometric representation of the linear equation y=3 will be same
as representing the graph of linear equation 0.x + y = 3
Given below is the representation of the linear equation 0.x + y = 3 on a graph.

We can optionally consider the given below table for plotting the linear equation 0.x + y = 3 on the graph.

X 1 0




4
}
:

‘.

(vii)  Give the geometric representations of 2x + 9 = 0 as an equation
(i) In one variable (ii)
In two variables

Ans. (i) We need to represent the linear equation 2x + 9 = 0 geometrically in one variable.

We know that the linear equation 2x+9 = 0 can also be writtenas Z—=__ 9 or x = -4.5.2 We can conclude
that in one variable, the geometric representation of the linear equation 2x + 9 = 0 will be same as
representing the number -4.5 on a number line.

Given below is the representation of number -4.5 on the number line.

¢ ¢ * +.—§ . . + 4 . . 4 . . »

.

(iv) We need to represent the linear equation 2x+9 = 0 geometrically in two variables. We know that

the linear equation 2x+9 = 0 can also be written as 2x+ 0.y + 9=0




We can conclude that in two variables, the geometric representation of the linear equation 2x+9 = 0 will be

same as representing the graph of linear equation 2x+ 0.y + 9 = 0.

Given below is the representation of the linear equation 2x+ 0.y + 9 = 0 on a graph.
We can optionally consider the given below table for plotting the linear equation

2x+ 0.y + 9 = 0 on the graph.




CHAPTER -4 Std -9t

LINEAR EQUATION IN TWO VARIABLE

Q 1 write the equation of x=5 in the standard form of linear equation in two variables.

Q 2 write is the equation of x-axis ?

Q 3 writes an equation of a line which passes through the origin.

Q 4 At what point, the graph of linear equation2x Plus3y = 6cut the y axis.

Q 5 If a linear equation passes through the points (3,-3) and (6,-6) , then write the equation of the line.

Q 6 Write a linear equation where the point of the form (a, a) lies.

Q 7Tthe cost of a hen is 50 times the cost of its egg. Write the linear equation for the above statement, if x
represent the cost of a hen and Y represent cost of an egg of it.

Q 8 In which quadrant the positive solution of the equation a x + by + ¢c=0 always lie.

Q 9 Write two solutions of the linear equation .x +2y =1

Q 10 The graph of the equation y = mx + c¢. Does not pass through the origin, justify the statement.

Short questions for 2 marks each.

Q 1 The sum of a two digit number and the number obtained by reversing the order of the digit is 121. It
unit’s and ten’s digit of the number are x and y respectively. Then write the linear equation representing the
above statement.

Q 2 Express y in terms of X given that 2x - 5y = 7. Check whether the point (-3,-2) is on the given line.

Q 3 Draw the graph of linear equation y = x on the same Cartesian plane. What do you observe.?

Q 4 Draw the graph of the linear equation whose Solutions are represented by the points having the sum of
the coordinates as 10 units

Q 5 Find the value of K, if (1,-1) is a solution of the equation 3x —k y = 8. Also, find the coordinates of the

another point lying on its graph.




Q 6 Draw the graph of linear equation 2x + 5y = 13,. Check whether (4,1) is a solution of the given
equation.

Q 7 Write linear equation such that each point on its graph has ordinate 3 times its abscissa.

Short answer guestion for 3 marks

Q 1Determine the point on the graph of the linear equation 2X + 5Y =19, whose ordinate is 1% times its
abscissa.

Q 2 Determine the point on the graph of the linear equation 2X + 3Y= 15, whose abscissa is3 %2 times its
ordinate.

Q 3 For what value of C, the linear equation 2X + CY=8 has equal value of x andy for its solution?
Q 4 Find two solutions of the linear equation 5x — 4y = - 8

Q 5 Draw the graph of the linear equation 2x + 3y = 12. At what points the graph of the equation cuts

the x — axis and the y axis

Q 6 Draw the graphs of the equations x + y = 6 and 2x + 3y = 16 on the same graph paper. Find the

coordinates of the points where the two lines intersect

Q 7 Draw the graph of the following equation 2( x + 1) = 3 ( y — 1) — 4 and check whether the point (3,

-1) lies on the line

Q 8 Draw the graph of y = - 5and y = 5 on the same graph. Are the lines parallel? Find the point of

intersection of two lines

Q 9 If present age of son and father are expressed by x and y respectively and after ten years father




will be twice as old as his son. Write the relation between x and y

Q 10 1f (2, 5) is a solution of the equation 2x + 3y = m, find the value of m (m = 19)
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CHAPTERS

Introduction to Euclid’s Geometry

(Ex.5.1)

(i)  Which of the following statements are true and which are false? Give reasons for your

answers.

Q) Only one line can pass through a single point.
(i)  There are infinite numbers of lines which pass through two distinct points.
(iii) A terminated line can be produced indefinitely on both the sides.
(iv)  If two circles are equal, then their radii are equal.
(v)  InFig. 5.9, if AB = PQ and PQ = XY, then AB = XY
/ B / (‘)/‘ Y
A z s X

Ans.(i) False
Correct statement: Infinite many lines can pass through a single point.

This is self-evident and can be seen visually by the student given below:

4

v

(i)  False because the given statement contradicts the postulate I of the Euclid that assures that

there is a unique line that passes through two distinct points.




Through two points P and Q a unique line can be drawn.

(iii) True
e S S o
A B

Reason: We need to consider Euclid’s Postulate 2: “A terminated line can be produced indefinitely.”

(iv) True
Reason: Let us consider two circles with same radii.

We can conclude that, when we make the two circles overlap with each other, we will get a superimposed

figure of the two circles.

Therefore, we can conclude that the radii of both the circles will also coincide and will be same.

(V) True

Reason: We are given that AB = PQ and PQ = XY.

By Euclid's axiom 1 i.e., things which are equal to the same thing are equal to one another.

Therefore, we can conclude that AB, PQ and XY are the lines with same dimensions, and hence if AB =

PQ and PQ = XY, then AB = XY.

(ili)  Give a definition for each of the following terms. Are there other terms that need to be defined

first? What are they, and how might you define them?

(iii)  parallel lines
(iv) perpendicular lines
(v) line segment

(vi) radius of a circle




(v) Square
Ans. (i) Parallel lines

Two lines are said to be parallel, when the perpendicular distance between these lines is always constant

or we can say that the lines that never intersect each other are called as parallel lines.

¢ o

. S & e -

We need to define line first, in order to define parallel lines.

() Perpendicular lines

Two lines are said to be perpendicular lines, when angle between these two lines is 90 :

:

o—
J

We need to define line and angle, in order to define perpendicular lines.
(i) Line segment

A line of a fixed dimension between two given points is called as a line segment.

(o2 0
¢

We need to define line and point, in order to define a line segment.

(i) Radius of a circle

The distance of any point lying on the boundary of a circle from the center of the circle is




called as radius of a circle.

We need to define circle and center of a circle, in order to define radius of a circle.

(i1) Square

A quadrilateral with all four sides equal and all four angles of 90 is called as a square.

H

: 4

We need to define quadrilateral and angle, in order to define a square.

3. Consider the two ‘postulates’ given below:

(ili)  Given any two distinct points A and B, there exists a third point C, which is between A and B.

(iv) There exists at least three points that are not on the same line.

Do these postulates contain any undefined terms? Are these postulates consistent ? Do they follow from

Euclid’s postulates ? Explain.




Ans. We are given with following two postulates

(iv)  Given any two distinct points A and B, there exists a third point C, which is between A and
B.

(v) There exists at least three points that are not on the same line.
The undefined terms in the given postulates are point and line.

The two given postulates are consistent, as they do not refer to similar situations and they refer to two

different situations.

We can also conclude that, it is impossible to derive at any conclusion or any statement that contradicts any

well-known axiom and postulate.

The two given postulates do not follow from the postulates given by Euclid.

The two given postulates can be observed following from the axiom, “Given two distinct points, there is

a unique line that passes through them”.

(v) If a point C lies between two points A and B such that AC = BC, then prove that

AC = l AR . Explain by drawing the figure.
9

Ans. We are given that a point C lies between two points B and C, such that AC = BC.

We need to prove that AC =—AB.

b |

Let us consider the given below figure.

A
[ o o

We are given that AC = BC....(i)
An axiom of the Euclid says that “If equals are added to equals, the wholes are equal.” Let us add AC
to both sides of equation (i).

AC+AC=BC+AC.




An axiom of the Euclid says that “Things which coincide with one another are equal to one another.”

We can conclude that BC + AC coincide with AB, or AB =
BC + AC....(ii)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to one another.”

From equations (i) and (ii), we can conclude that AC +
AC = AB, or2AC = AB.

An axiom of the Euclid says that “Things which are halves of the same things are equal to one another.”

1

Therefore, we can conclude that AC =— AB.
§)

5. In the above question, point C is called a mid-point of line segment AB, prove that every line

segment has one and only one mid-point.

Ans. We need to prove that every line segment has one and only one mid-point.

Let us consider the given below line segment AB and assume that C and D are the mid-points of the line

segment AB.

A
L L O <

If C is the mid-point of line segment AB, then
AC = CB.

An axiom of the Euclid says that “If equals are added to equals, the wholes are equal.” AC + AC =

From the figure, we can conclude that CB + AC will coincide with AB.




An axiom of the Euclid says that “Things which coincide with one another are equal to one another.”

AC + AC = AB.--------—-m-m oo (i)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to one another.”
Let us compare equations (i) and (ii), to get

AC + AC = AB, 0r2AC = AB.---------------- (iii)

If D is the mid-point of line segment AB, then

AD = DB.

An axiom of the Euclid says that “If equals are added to equals, the wholes are equal.”

AD + AD = DB + AD.---------------- (iv)

From the figure, we can conclude that DB + AD will coincide with AB.

An axiom of the Euclid says that “Things which coincide with one another are equal to one another.”

AD + AD = AB.-------=--mmmmme- (V)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to one another.”

Let us compare equations (iv) and (v), to get

AD + AD = AB, or

2AD = AB.(vi)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to one another.”

Let us compare equations (iii) and (vi), to get




2AC = 2AD.

An axiom of the Euclid says that “Things which are halves of the same things are equal to one another.”

AC =AD.

Therefore, we can conclude that the assumption that we made previously is false and a line segment has one

and only one mid-point.

6. In the following figure, if AC = BD, then prove that AB = CD.

-

Ans. We are given that AC = BD.

We need to prove that AB = CD in the figure given below.

G

From the figure, we can conclude that

AC = AB + BC, and

BD=CD+BC.

An axiom of the Euclid says that “Things which are equal to the same thing are equal to one another.”

AB + BC = CD + BC. =-----mmem- (i)

An axiom of the Euclid says that “when equals are subtracted from equals, the remainders are also equal.”

We need to subtract BC from equation (i), to get

AB+BC-BC=CD+BC-BC AB = CD.




Therefore, we can conclude that the desired result is proved.

7. Why is axiom 5, in the list of Euclid’s axioms, considered as a ‘universal truth’? (Note that the

guestion if not about fifth postulate)

Ans. We need to prove that Euclid’s fifth axiom is considered as a universal truth.
Euclid’s fifth axiom states that “the whole is greater than the part.”

The above given axiom is a universal truth. We can apply the fifth axiom not only

mathematically but also universally in daily life.

Mathematical proof:
Let us consider a quantity z, which has different parts as a, b, x and y.
z=a+b+x+y

Therefore, we can conclude that z will always be greater than its corresponding parts a, b, x and y.

Universal proof:
We know that Mumbai is located in Maharashtra and Maharashtra is located in India.

In other words, we can conclude that Mumbai is a part of Maharashtra and Maharashtra is a part of India.

Therefore, we can conclude that whole India will be greater than Mumbai or Maharashtra or both.

Therefore, we can conclude that Euclid’s fifth axiom is considered as a ‘Universal truth’.




CHAPTER5
Introduction to Euclid’s Geometry

(Ex.5.2)

1. How would you rewrite Euclid’s fifth postulate so that it would be easier to

understand?

Ans. We need to rewrite Euclid’s fifth postulate so that it is easier to understand.

We know that Euclid’s fifth postulate states that “No intersection of lines will take place when the sum of

the measures of the interior angles on the same side of the falling line is exactly 180°.”

We know that Play fair’s axiom states that “For every line | and for every point P not lying on |, there exists a

unique line m passing through P and parallel to I”.
The above mentioned Play fair’s axiom is easier to understand in comparison to the Euclid’s fifth postulate.
Let us consider a line | that passes through a point p and another line m. Let these lines be at a same plane.

Let us consider the perpendicular CD on | and FE on m.

From the above figure, we can conclude that CD = EF.

Therefore, we can conclude that the perpendicular distance between lines m and | will be constant
throughout, and the lines m and | will never meet each other or in other words, we can say that the lines m

and | are equidistant from each other.




2. Does Euclid’s fifth postulate imply the existence of parallel lines ? Explain.

Ans. We need to verify whether Euclid’s fifth postulate imply the existence of parallel lines or not.

The answer to the above statement is Yes.
Let us consider two lines m and .

In the figure given below, we can conclude that the lines m and I will intersect further.

From the figure, we can conclude that

L1+ £2<180°, . /3+/4>180"

We know that Euclid’s fifth postulate states that “No intersection of lines will take place when the sum of

the measures of the interior angles on the same side of the falling line is exactly 180°.”

Let us consider lines | and m.

m

e 1 - -

From the above figure, we can conclude that lines | and m will never intersect from either side.

Therefore, we can conclude that the lines | and m are parallel.




CHAPTER -5 Std -9t

Introduction to Euclid’s Geometry

1.A surface is that which has

a. length and breadth b. length only C. breadth only d. length and height
2. The number of lines that can pass through a given point is

a. Two b. None c. only one d. Infinitely many
3. The number of dimensions, a solid has

a. 1 My c. 3 d. 0
4. Two plane intersect each other to form a

a. plane b. point c. straight line d. angle
5. Which of the following need a proof?

a. Axiom b. Theorem C. postulate d. Definition

6. Euclid’s stated that all right angles are equal to each other in the form of:

a. an axiom b. a definition c. a postulate d. a proof
7. If the point F lies in between M and N and C is midpoint of MF then :
a. MC + FN=MN b. MF + CF=MN c. MC + CN=MN d. CF + CN=MN
8. The number of interwoven isosceles triangle in sriyantra (in the Atharvedas) is
a. 7 b. 8 BT 9 d. 11
9. If PQ is a line segment of length 12 cm and R is a point in its interior, then
PR?+ QR?+ 2PR.QR equal.
a. 12 b. 13 c. 144 d. 169
10. Greek’s emphasized on.
a. inductive reasoning b. deductive reasoning
c. Both (a) and (b) d. practical use of geometry
Solve

11. Write first postulate 1.
12 Write first postulate 2
13 Write first postulate 3
14 Write first postulate 4




15 If a point C lies between two point A and B such that AB = BC , then prove that
AC = ; AC. Explain by drawing the figure.
16 In figure, if AC = BD, then prove that AB = CD

J—
B y/l/.—“‘"f'f D
A g C
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SUBJECT: MATHS STANDARD — 9™
CHAPTER — 06

1. Basic Terms and Definitions

2. Intersecting Lines and Non-intersecting Lines
3. Pairs of Angles

4. Parallel Lines and a Transversal

5. Lines Parallel to the same Line

6. Angle Sum Property of a Triangle

() Point - We often represent a point by a fine dot made with a fine sharpened pencil on a piece

of paper.

(i) Line - A'line is completely known if we are given any two distinct points. Line AB is

represented by as A? A line or a straight line extends indefinitely in both the directions.
€ ° e >
A B
(i Line segment - A part (or portion) of a line with two end points is called a line segment.
@ °
A B

(iv)Ray - A part of line with one end point is called a ray.It usually denotes the direction of line

L 2 \ 4

A B

(v) Collinear points - If three or more points lie on the same line, they are called collinear

v

points, otherwise they are called non-collinear points.

(vi)Angle - An angle is the union of two non-collinear rays with a common initial point.

Types of Angles -

(1) Acute angle - An acute angle measure between 0° and 90°




(2) Right angle - A right angle is exactly equal to 90°
(i) Obtuse angle - An angle greater than 90° but less than 180°
(iii) Straight angle - A straight angle is equal to 180°

(iv)Reflex angle - An angle which is greater than 180° but less than 360 is called a reflex

angle.

(v) Complementary angles - Two angles whose sum is 90° are called complementary angles. Let

(90, _z).

one angle be x, then its complementary angle be

(vi)Supplementary angle - Two angles whose sumis 180 are called supplementary angles. Let

one angle be x, then its supplementary angle be (180° ).

(vi) Adjacent angles -Two angles are Adjacent when they have a common side and a

common vertex (corner point) and don't overlap..

(9) Linear pair - A linear pair of angles is formed when two lines intersect. Two angles are said to
be linear if they are adjacent angles formed by two intersecting lines. The measure of a straight

angle is 180 degrees, so a linear pair of angles must add up to 180 degrees

(10) Vertically opposite angles - Vertically opposite angles are formed when two lines

intersect each other at a point. Vertically opposite angles are always equal.

TRANSVERSAL - A line which intersects two or more given lines at distinct points, is called a

transversal of the given line.

e Corresponding angles
e Alternate interior angles
e Alternate exterior angles

e Interior angles on the same side of the transversal.

e If atransversal intersects two parallel lines, then

1. Each pair of corresponding angles is equal.




2. Each pair of alternate interior angles is equal.

3. Each pair of interior angle on the same side of the transversal is supplementary.
e |f a transversal interacts two lines such that, either

4. any one pair of corresponding angles is equal, or

5. any one pair of alternate interior angles is equal or

6. Any one pair of interior angles on the same side of the transversal is supplementary

,then the lines are parallel.

e Lines which are parallel to a given line are parallel to each other.
e The sum of the three angles of a triangle is 180

e The sum of all angles round a point is equal to 360°.
e If a side of a triangle is produced, the exterior angle so formed is equal to the sum of the

two interior opposite angles.

e If two parallel lines are intersected by a transversal, the bisectors of any pair of
alternate interior angles are parallel and vice-versa.

e |If two parallel lines are intersected by a transversal, then bisectors of any two
corresponding angles are parallel and vice-versa.

e If aline is perpendicular to one of the given parallel lines, then it is also

perpendicular to the other line.
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1. In Fig. 6.13, lines AB and CD intersect at O. If ZAOC +£BOE = 70° 4y
ZBOD = 407 find £BOEand reflex £COE

Fio. 6.13

Ans. We are given that ZLAOC+ZBOE=70 and £80D = 40 .
We need to fing £B8OFE and reflex LCOE

From the given figure, we can conclude that /A OC ZC OFE and /B OF form a linear
pair.

We know that sum of the angles of a linear palir is 180 .

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

= ZCOE =180 -70

=110".

Reflex /COE =360 — ZCOE

=360 -110

=250

S A0C = 2 BOD (Vertically opposite angles), or
ZBOD+ /BOE =70




But, we are given that ZBOD =40"
40+ ZBOE =70°

ZBOE =70 —40

=30

Therefore, we can conclude that Jeeflex ZCOE =250,y LBOE =30

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

Ans. We are given that LPOY =90 3pq a:5=2:3

We need find the value of c in the given figure.
Let a be equal to 2x and b be equal to 3x.

Ta+b=90 = 2x+3x=90" = 5x=00

— x=18°

l:)-c

=3x18°=

Ln

Therefore 4°
Now 2 +¢ =180° [Linear pair]

= 534+ =180"

= ¢ =180"-54"=116"

3. In the given figure, LPOR = ZFRQ , then prove that LPQS =ZPRT .




]'I-

+— S

Ans. We need to prove that LPQS = *"—"PRT.
We are given that ZPOR=ZPRQO

ZPOS and ZPOR. and /PRS and ZPRT

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

forma

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

ZPRQ+ ZPRT =180". (i)

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

But, /POR = /PRQ.

- ZPQS = /PRT.

Therefore, the desired result is proved.

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

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

. c+y=w+2
We are given that > St ‘+“.

We know that the sum of all the angles around a fixed point is 360 :




ZAOC+£ZBOC+ £LAOD + ZBOD =360", or

Thus, we can conclude that
v+ x+z+w=360"
But, x+ 1 =w+ z(Given).
2(y+x)=360"

v+ x=180".

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

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

formed by the ray with respect to the line is 180 :

Therefore, we can conclude that AOB is a line.

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

1 .
between rays OP and OR. Prove that ZROS = = ZQ0O5S-LPOS).

< P L
r Q

Ans. We need to prove that ZROS = li 2005 -/POS).
) B -~

We are given that OR is perpendicular to PQ, or

ZQOR =90".
/POR and ZQOR

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

We know that sum of the angles of a linear pair is 180 :
,or

ZPOR=90"
From the figure, we can conclude that £POR = ZPOS + ZROS




= /POS+/ROS=90"

£ZQ0S and LPOS

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

We know that sum of the angles of a linear pair is 180 :
£00S +2POS =180, o
|

2

Substitute (ii) in (i), to get

£Q0S + ZPOS) = 90" i)

LROS = %I' £Q05+£LP0OS)|-LPOS

=%|’.¢QDS—.¢PDSZI.

Therefore, the desired result is proved.

(vii) Itisgiven that LXYZ =64 and XY is produced to point P. Draw a figure from the

given information. If ray YQ bisects LZYP , find £X] Q andreflex ZQTP

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

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

< v >
P X

We need to find £XTQ and reflex ‘LQ}.‘P.

From the given figure, we can conclude that £XYZ and LZIP form a linear pair.

We know that sum of the angles of a linear pair is 180 :




But

=64 + LZYP =180
= /Z¥P =116

Ray YQbisects ~ ZZTP

/QYZ = LQYP = ﬁ _sg".

ZXYOQ=/QYZ +/XYZ

=58 +64 =122°
Reflex QTP =360 -~ QTP

=360 —58
=302".

Therefore, we can conclude that

£LXY0 =122

and Reflex

ZQYP=302




Chapter - 6
Lines and Angles (Ex. 6.2)

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

AB||CD

Ans. We need to find the value of x and y in the figure given below and then prove that
From the figure, we can conclude that

0 (Vertically opposite angles), and

LS

y=1

x and 30° form a pair of linear pair.

We know that the sum of linear pair of angles is 180 .

x+50 =180
x=130
xX=y =130=_

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

to the lines AB and CD.

=130", y =130"and AB || CD |

Therefore, we can conclude that %

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




i \F

AB || CD CDllEFand Y:Zz=3z1

Ans. We are given that

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

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

AB||CD| EF

We can conclude that

Let Anglesbe = — -4 and z= G

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

= Z (Alternate interior angles)
z+v=180", or
Ta+3a=180

= 10a=180

a=18

z=Ta=12

v=3a=54

Now X+ 34 =180
x=126.

- Y DES
Therefore, we can conclude that x=126 :




3. In the given figure, If AB || CD, EF LCD 40q £GED =126 , find
ZAGE, A GEF and £ FGE.

\ G F 3

A

L

\7

{ E [

Ans. We are given that AB||CD , EF LCD 40 £LGED = 126:.

¢ LAGE. LGEF and LFGE

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

/GED = /FED+ /GEF.

But, ZFED =90

126 =90 + LGEF

= /GEF =36

" LAGE = ZGED (pgermate angles)

-.ZAGE =126.

From the given figure, we can conclude that <& £D and ZFEC ¢ a linear pair.
We know that sum of the angles of a linear pair is 180

LFED+ /FEC =180

=90 +ZFEC =180

= /FEC =90

LFEC=/GEF+/GEC




-.90" =36 + LGEC

= S GEC =54

ZLGEC = LFGE =54 atemate interior angles)
ZAGE =126, GEF

36,4 LFGE=54"

Therefore, we can conclude that

4. In the given figure, if PQ || ST, LPOR =110 .,y ZRST =130 find ZORS

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

Q
|
A\

/130
\ /

v

I

Ans. We are given that PO ST, ZPQR =110"3nq £LRST =130:,

I’ 0
J.
110

We need to find the value of /_-'QRS in the figure.

]
i

r\
. .\
.

— -3
X
We need to draw a line RX that is parallel to the line ST, to get

ST|| RX |

Thus, we have

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

PQ||ST|| RY

We can conclude that

(Alternate interior angles)
o LORX =110

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




ZRST +25RX =180 =130 + 2SRX =180
= SSRX =180° =130 =50".
From the figure, we can conclude that

ZORX = A3RX + ZORS =110 =50" + Z0RS

= ZORS =60"
Therefore, we can conclude that ‘LQRS =60 .
/ <iB e i G e
5. In the given figure, if AB || CD, ZAPQ =30 30g £PRD =127 findxandy.
R\ P B
— | /\ —
'/ S—
//,/ \\\
J N\ 127
Vd \ L4
L) A
( O R D
AB||CD /1 4PQ=50"yng LPRD =127

Ans. We are given that :

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

LAPQ = x =50

“(Alternate interior angles)

(Alternate interior angles)

ZAPR = ZQPR+ ZAPQ.
1277 =y+50° = y=77.

-— X0 Wty by I

Therefore, we can conclude that x=30 andy =77 :

(viii) In the given figure, PQ and RS are two mirrors placed parallel to each other. An incident
ray AB strikes the mirror PQ at B, the reflected ray moves along the path BC and strikes the
mirror RS at C and again reflects back along CD. Prove that AB || CD.




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

R ( S
We need to prove that AB||CD in the figure.

AB||CD

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

that according to the laws of reflection
LABX = LCBX gnd £LBCY = ZLDCY .

LBCT =ZCBX (Alternate interior angles)
We can conclude that <2BX = LCBX =2BCY =ZDCT

From the figure, we can conclude that

and

Therefore, we can conclude that ZABC=/DCB ,

From the figure, we can conclude that ZABC and LDCB form a pair of alternate interior angles

corresponding to the lines AB and CD, and transversal BC.

AB||CD

Therefore, we can conclude that




CHAPTER 6

Lines and Angles

(Ex. 6.3)

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

Ans. We are given that LSPR = 135:and £POT =110 .

We know that the sum of angles of a linear pair is 180 '

ZSPR+ZRPQ =180,

(Linear Pair axiom)

/POT + ZPOR =180°

and <= " (Linear Pair axiom)

135"+ ZRPQ =180", ,,y 110" +LPOR =180,

o ZRPQ =45 and ZPOR=T0"

From the figure, we can conclude that

£LPQR+ LRPQ+ ZPRQ =180". (angie sum property)

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

ZPRO=65"

Therefore, we can conclude that




2. Inthe given figure, < X =620, < XYZ =54°. If YO and ZO are the bisectors of < XYZ
and < XZY respectively of AXYZ, find < OZY and < YOZ.

Ans. We are given that Y =/(2 S XT7 =4%4"and YO and ZO are bisectors of
LXYZ and ZXZT  yespectively.

We need to find <OZY and LTOZ i the figure.

AXYZ

From the figure, we can conclude that in

LX + LXYZ + LXZY = 180:- (Angle sum property)
— 62 +54 + SXZV =180 =116 + ~XZ¥ =180
= /XZY =64 .

We are given that OY and OZ are the bisectors of LXYZ and LXZY , respectively. ZX
YO—/ZYO—5 — 214 /OZY — /X ZO —64 _32°

From the figure, we can conclude that in AOYZ

LOYZ + LOZY +£Y0Z =180 (angle sum property)

27 +32 +£LY0Z =180

=59 + LYOZ =180

= /YOZ =121.

/Y —1271 r_1n°
Therefore, we can conclude that £Y0Z =121 and LOZY =32 )




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

1)
re

v

- |

'
|

Ans. We are given that AB || DE, ZBAC=35 and ZCDE=53"

We need to find the value of <2 CE in the figure given below.

From the figure, we can conclude that

/BAC=/CED =35 (Alternate interior)
ADCE

From the figure, we can conclude that in

£DCE+ £LCED+ ZCDE =180’ (pngle sum property)

Z/DCE+35 +53 =180
— /DCE+88 =180
= /DCE =92

—O)°
Therefore, we can conclude that £ZDCE =92 .

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

RPT =95° and < TSQ = 75°, find < SQT.

Ans. We are givénlth.ét ZPRT = 40:: ZRPT =95 and ./ IS0 = 75"




We need to find the value o

40 + /RTP+95 =

= /RTP =45

/RTP=/STO =4

Ly

ZSOT+45 +7

the values of x and y.

. £SOT

From the figure, we can conclude that in

in the figure.

ARTP

From the figure, we can conclude that in

ZPRT + /RTP+ /RPT =180 (Angle sum property)

180

— /RTP+135 =180

From the figure, we can conclude that

> (Vertically opposite angles)

ASTO

LSOT + £LSTQ + £LTS0 =180 (Angle sum property)

=180 = LSQT +120° =180

= /SOT =60".
Therefore, we can conclude that “'SQ I =60 :
i) Inthe givenfigure,if £ 2 — 2> pq sk 7GR =28 and LORT =65

N

Ans. We are given that

PQ L PS.PO| SR.ZSOR =28 and ZORT =65"-

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

, then find




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

the two interior opposite angles.”

From the figure, we can conclude that

LSOR+ZQOSR = Z0QRT or
28 + ZOSR =65
= Z0OSR =37

From the figure, we can conclude that

x=ZLOSR =3’ (Alternate interior angles) From

A POS

the figure, we can conclude that

ZPQOS+/.QSP+/QPS =180 (Anglastim proaas
ZOPS=90" (PQ LPS)

x+v+90 =180

= y+ 37"+ 90° = 180°

= y—+ 127" = 180" = y = 53°

Therefore, we can conclude that £ — 37° Y — 53°

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

ZOTR =_—1;‘QPR.

._PQR and £ PRS meet at point T, then prove that




]

[ X/

. AAVA
R

&
v

S

.
-

{ .)

| bt

Ans. We need to prove that 2 OTR == /~OPFR inthe figure given below.

-

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

the two interior opposite angles.”

From the figure, we can conclude that in AQIR : LIRS IS an exterior angle

ZOTR+ZTOR = ZTRS, or

LQTR=ZTRS-ZTQR

From the figure, we can conclude that in AP QR, ZP RS is an exterior angle

ZQOPR+/POR = /PRS.

We are given that QT and RT ZPQR and ZPRS.

are angle bisectors of

ZOPR+2/TQOR=2/TRS
ZQOPR=2(ZIRS - ZTQR).
We need to substitute equation (i) in the above equation, to get

ZOPR=2/QTR, or

ZOTR==Z0PR

o |

Therefore, we can conclude that the desired result is proved.




WORK - SHEET

CHAPTER -6 STD -9t
LINES AND ANGLE

*SOLVE (EACH CARRY 1 MARK)

1.

If angle is such that six times its compliment is 12° less than twice its supplement, then the value of
angle is
a. 38° b. 48° c. 58° d. 68°
If angles measures X and Y form a complimentary pair , then which of the following measures of
angle will form a supplementary pair?
a. (X+47°), (y+43°
b. (x-23°), (y+23°
c. (x-47°), (y-43°
d. No such pair is possible.
If one angle of a triangle is equal to the sum of the other two angles, then the triangle is.
a. An isosceles triangle
b. An obtuse triangle
c. An equilateral triangle
d. Aright triangle
An exterior angle of a triangle is 105° and its two interior opposite angles are equal. Each of these
equal angles is.
a. 37%° b. 52v2° C. 72,5

Sides QP and RQ of triangle PQR are produced to point S and T respectively if angle SPR=135° and
angle PQT =110 ° find angle PRQ

s

PA) 135°

1107

L

a. 35°
b. 45°
c. 55°
d. 65°

In the figure, POQ is a line. The value of x is.




4x

= e

5 ) Q
a. 20°
b. 25°
C
d

Y

30°
. 35°
7. Inthe figure , if OP || DE, then the value of 2BCD is
D E

e »
F

a. 30°
b. 45°
c. 55°
d. 65°

8. Inthe figure if OP||RS, £OPQ =110° and QRS = 130°, then £PQR is equal to.
R S

130°

0 P
110°

a. 40° b. 50° c.60° d.70°
9. If one of a triangle is equal to the sum of the other two, then triangle isa/ an
a. Acute angle triangle
b. Obtuse angle triangle
c. Right angle triangle
d. None of these
10. In the given figure, lines AB and CD intersect at O. If ZAOC + 2BOE = 80° and «BOD = 30°, then
2BOE equals to




a. 30° b.40° c.50° d.60°
b.
*SOLVE (EACH CARRY 2 MARK)

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

12. In the given figure, if AB || CD,CD || EFand y : z = 3: 7, find x.

13.As per given figure, AB|IDC and AD|IBC. Prove that ZLDAB = 2DCB.
A, B




14. In given figure, lines PQ and RS intersect each other at point O. If ZPOR : ZROQ =5 : 7, find all the
angles.

~
N
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CHAPTER -7
TRIANGLES

1. Congruence of Triangles
2. Criteria for Congruence of Triangles
3. Some Properties of a Triangle

4. Inequalities in a Triangle

e Triangle - A closed figure formed by three intersecting lines is called a triangle. A
triangle has three sides, three angles and three vertices.

e Congruent figures - Congruent means equal in all respects or figures whose shapes and
sizes both are same. For example, two circles of the same radii are congruent. Also two

squares of the same sides are congruent.

e Congruent Triangles - Two triangles are congruent if and only if one of them can be made

to superimpose on the other, so as to cover it completely

e |ftwo triangles ABC and PQR are congruent under the correspondence A
<P B« QandC < R then symbolically, it is expressed as

AABC = APQR

r P
VANDA
A i

el

e Incongruent triangles, corresponding parts are equal and we write 'CPCT" for

corresponding parts of congruent triangles.
e SAS congruency rule - Two triangles are congruent if two sides and the included angle

between two sides of one triangle are equal to the two sides and the included

angle between two sides of the other triangle. For example AABC and AP QR as
shown in the figure satisfy SAS congruence criterion.

ASA Congruence Rule - Two triangles are congruent if two angles and the included side of one




triangle are equal to two angles and the included side of other triangle. For

examples AA BC and AD EF shown below satisfy ASA congruence criterion.

AAS Congruence Rule - Two triangle are congruent if any two pairs of angles and one
pair of corresponding sides are equal. For example AA BC and AD EF shown below

satisfy AAS congruence criterion.

al

D

AAS criterion for congruence of triangles is a particular case of ASA criterion

Isosceles Triangle - A triangle in which two sides are equal is called an isosceles

triangle. For example A A BC shown below is an isosceles triangle with AB=AC.
A

3 ) =

Scalene Triangle - A triangle, no two of whose sides are equal, is called scalene triangle.
Equilateral Triangle - A triangle whose all sides are equal, is called an equilateral triangle.

Right angled triangle - A triangle with one right angle is called a right angled
triangle.

The sum of all the angles of a triangle is 180°.

If a side of a triangle is produced, the exterior angle so formed is equal to the sum of two interior

opposite angles.

Angle opposite to equal sides of a triangle are equal.




Sides opposite to equal angles of a triangle are equal.

Each angle of an equilateral triangle is 60°.

If the altitude from one vertex of a triangle bisects the base, then the triangle is isosceles
triangle.

(1) congruence Rule - If three sides of one triangle are equal to the three sides of another

triangle then the two triangles are congruent for example

AA BC and AD EF as shown in the figure satisfy SSS congruence criterion.

/Ta\ />\
LA LA

RHS Congruence Rule - If in two right triangles the hypotenuse and one side of one triangle are

equal to the hypotenuse and one side of the other triangle then the two

triangle are congruent. For example AABCand APQR shown below satisfy RHS
congruence criterion.

A p P

N

| Y
B & S - R
RHS stands for Right angle - Hypotenuse side.

A point equidistant from two given points lies on the perpendicular bisector of the line segment
joining the two points and vice-versa.

A point equidistant from two intersecting lines lies on the bisectors of the angles formed by the
two lines.

In a triangle, angle opposite to the longer side is larger (greater)

In a triangle, side opposite to the larger (greater) angle is longer.

Sum of any two sides of a triangle is greater than the third side.




CHAPTER 7
Triangles

(Ex. 7.1)

1. In quadrilateral ABCD (See figure). AC = AD and AB bisects < A. Show that Aasc = A asp.
What can you say about BC and BD?

C

D
Ans. Given: In quadrilateral ABCD, AC = AD and AB bisects < A.

To prove: 2ABC =4 ABD

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

£ BAC= < BAD[ - AB bisects < A]

AB = AB [Common]

- AaBc = A ABD [By SAS congruency]
Thus BC = BD [By C.P.C.T.]

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

I

C
() 2aBD =4 BAC




(ii) BD=AC

(iiiy < ABD= < BAC
Ans. (i) In AABC and ABAD,

BC = AD [Given]

< DAB = < CBA [Given]

AB = AB [Common]

" AaBc = A ABD [By SAS congruency]
Thus AC =BD [By C.P.C.T\]

(iii) Since AABC = A ABD

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

(iii) Since AABC =4 ABD

- /ABD= /BAC[ByCP.CT]

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

B:r“7c

/
/
p—+a

Ans. In ABoc and AA0D,

Zosc= £0ap= 20 [Given]




< BOC = < AOD [Vertically Opposite angles]

BC = AD [Given]
- Agoc = A A0D [By AAS congruency]

= 0B = OA [By C.P.C.T., Also, OC = OD again by C.P.C.T.]

4. I'and m are two parallel lines intersected by another pair of parallel lines p and g
(See figure). Show that X ABC = A CDA.

p q

r 1
A D_,,
N C%m

v v ~

Ans. AC being a transversal. [Given]

Therefore «£DAC = £ACB [Alternate angles]

Now p |l g [Given]

And AC being a transversal. [Given]

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

< ACB = < DAC [Proved above]

< BAC = < ACD [Proved above]

AC = AC [Common]
~. AaBc = A CDA [By ASA congruency]

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




perpendiculars from B to the arms of £A. Show that:

<A P
(v) AAPB = AAQB

(vi) BP = BQ or B is equidistant from the arms of 2A (See figure). Ans. Given:
Line ! bisects < A.

- £BAP= £ BAQ

@) In 2ABP and 2ABQ,

< BAP = < BAQ [Given]

Zppa= £Boa= 20

[Given] AB = AB [Common]

" Aap = A AQB [By AAS congruency]

(i) Since 2aPB =4 AQB

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

= Bis equidistant from the arms of < A.

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

A




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

< BAD+ < DAC= <EAC+ < DAC

Now in & ABCand & ADE,
AB = AD [Given]
AC = AE [Given]

< BAC = < DAE [From eq. (i)]

- AABC = A ADE [By SAS congruency]

= BC =DE [ByC.P.C.T]

7. ABis aline segment and P is the mid-point. D and E are points on the same side of AB such that —

BAD = < ABEand < EPA= < DPB. Show that:

i) Apap =AEgp
(iv) AD = BE (See figure)
N /

A
\ ‘\ /
> o

7 N Pt

Ans. Given that < EPA= < DPB
Adding < EPD on both sides, we get
< EPA+ < EPD= <DPB+ <EPD
= L APD= £BPE.......... (i)

Nowin 2APD and & BPE,




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

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

< APD = < BPE [From eq. (i)]

. Apap = A EBP [By ASA congruency]

= AD =BE [ByC.P.C.T]

(iv)  Inright triangle ABC, right angled at C, M is the mid-point of hypotenuse AB. C is joined to M

and produced to a point D such that DM = CM. Point D is joined to point B. (See figure)
D A

B C
Show that:

v) damc =4 BmD
(vi) < DBC is a right angle.
wii) ApBc = A AcB

(vyCM= _ AB

b |

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

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

" Aamc = A BMD [By SAS congruency]
- £ ACM= <BDM.......... 6)




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

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

< ACD = < BDC [Alternate angles]

~ac llos

Now for parallel lines AC and DB and for transversal BC. /D
BC + / A CB —180[cointerior angles].....(ii)

But & ABC is a right angled triangle, right angled at C. - -
Zac=90" .. (i)

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

= < DBC is a right angle.

6. Nowin ;\-DBC and AABC,

DB = AC [Proved in part (i)]

ZpBc= £ AcB = 90° [Proved in part (ii)]
BC = BC [Common]

~. ApBc = A ACB [By SAS congruency]
7. Since ApBc = A ACB [Proved above]

-- DC=AB

= DM+CM=AB

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

= cM= LAB




Ex. 7.2

1. Inanisosceles triangle ABC, with AB = AC, the bisectors of < Band < Cintersect each other

at 0. Join A to O. Show that:

()  0OB=0C

(ii) AO bisects < A.

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

A

- £ C= < B [Angles opposite to equal sides]
= £0CA+ £0CB= < 0BA+ < 0BC
"" OB bisects < B and OC bisects < C

- £ 0OBA= < 0BCand <~OCA= <0CB
= £0CB+ < 0OCB= < O0OBC+ < OBC
= 2 £0CB=2 £ 0BC
= £0CB= < 0BC

Now in & OBC,




£ OCB = < OBC [Proved above]

-- OB = OC [Sides opposite to equal angles]
(iv) In AAOBand 4 AOC,
AB = AC [Given]

OA =0OA [ Common ]

OB = OC [Prove above]

- AAOB = A AOC [By SSS congruency]
= £0AB= £ 0AC[ByCP.CT]

Hence AO bisects < A.

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

triangle in which AB = AC.

B D C

Ans. In A ADBand A ADC,

BD = CD [AD bhisects BC]

ZapB= £apc= 20 [aD — BC]

AD = AD [Common]

- AABD = A ACD [By SAS congruency]




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

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

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

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

A

B C
Ans. In A ABE and A ACF,
< A= < A [Common]
Zaes= ZArc= 207 [Given]
AB = AC [Given]
- A ABE = A ACF [By AAS congruency]
= BE =CF[ByC.P.C.T]

= Altitudes are equal.

8. ABC is atriangle in which altitudes BE and CF to sides AC and AB are equal (See figure).
Show that:

(viii A ABE = A ACF

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




8 c

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

< A= < A [Common]

ZaeB= Zarc= 20" [Given]

BE = CF [Given]

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

ACF = BE =CF [By

C.P.CT]

= ABC is an isosceles triangle.

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

D

Ans. In isosceles triangle ABC,







AB = AC [Given]

Z ACB= £ ABC....... (1) [Angles opposite to equal sides]
Also in Isosceles triangle BCD.
BD=DC

- £BCD= <(CBD.......... (11) [Angles opposite to equal sides]
Adding eq. (i) and (ii),

< ACB+ <BCD= < ABC+ < CBD

= £ ACD= < ABD
Or <~ ABD = < ACD

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

B C

Ans. In isosceles triangle ABC,

AB = AC [Given]

ZACB= £ ABC ... (i) [Angles opposite to equal sides]

Now AD = AB [BYy construction]

But AB = AC [Given]

-~ AD=AB=AC




= AD=AC
Now in triangle ADC,
AD=AC

= £ZADC= £ACD......... (i1) [Angles opposite to equal sides]

In triangle BCD,
— /ABC + /BCD+ Z/CDA =180° [ Angle sum property ]
= /ACB + /BCD + ZCDA =180°  [Because < ACB= < ABC, see (i) ]

—= /ACB+ /ACB+ ZACD + ZCDA = 180" [Because
/BCD—-/ACB+ /ACD]j

=2/ACB + LACD + ZCDA = 18(0°

=2/ACB+ /ACD + ZACD = 180° [Because < ADC = < ACD, see (ii) ]
=2/ACB + 2/ACD = 18(0°

= 2(LACB + £LACD) = 180° [ Taking out 2 common ]

—2/BCD = 180° [Because, /ACD+ /ACB—/BCD]

= ZLpgcep= 0

Hence < BCD is a right angle.

(v)  ABC isaright angled triangle in which < A = 907 and AB = AC. Find <£Band < C. Ans.

ABC is a right triangle in which,




B ) A

Za=90" angaB=AC

In & ABC,

AB=AC

We know that, in = ABC,

Za+ £ B+ < c= 1807 [Angle sum property]
— 90: TL B+ — B=

[<A= 90" (given)and < B = < C (fromeq. (i)]

= £ B= 45:

Also £c= 4 [£B= £

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

Ans. Let ABC be an equilateral triangle.




Now in A ABC

LA+ LB+ £C= 180°
= Lar LA+ £ A= 180°

= 3LA= 180°

= La= 60

Since < A= < B= < C [Fromeq. (jii)]
L L A= £B= £C=

Hence each angle of equilateral triangle is 60°.
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Notes
CHAPTER 12
HERON’S FORMULA

1. Area of a Triangle — by Heron’s Formula
2. Application of Heron’s Formula in finding Areas of Quadrilaterals
o Triangle with base 'b* and altitude 'h' is

Area = 1/ 2x bxh

A

0 oy

B b c

« Area of an isosceles triangle whose equal side is a = a? / 2 square units

e Triangle with sides a, band ¢
(1) Semi perimeter of triangles=a+b+c /2

(i) Area = Vs(s—a)(s—b)(s—c) sq. unit

e Equilateral triangle with side 'a’

Perimeter = 3a units
Altitude =/ 3 /2 a units

Area = 3/ 4 a? square units

e Rectangle with length I, breadth b

Perimeter = 2 (1 + b)



Area= IxDb
e Square with side a
Perimeter = 4a units
Area = a? sg. units
Area = (Diagonal)? sq. units
o Parallelogra with length |, breadth b and height h
Perimeter =2 (1+b)
Area= b xh
e Trapezium with parallel sides 'a" & 'b" and the distance between two parallel sides as 'h'.

Area =% (a+ b) h square units

A¢e—— b —— B

D a (o]

Example 1 . Find the area of a triangle, two sides of which are 8 cm and 11 cm and the perimeter is 32 cm.

Sol. C

Let a, b, ¢ be the sides of the given triangle and 2s be its perimeter such that
a=8cm,b=11cmand2s=32cmi.e.s=16cm

Now,
a+b+c=2s
=8+11+c=32
=>c=13

~s-a=16-8=8,5s-b=16-11=5ands-c=16-13=3
Hence, Area of given triangle = v s(s—a)(s—b)(s—¢)
= 16x8x5x3 = 830 cm?



2. Atriangular park ABC has sides 120 m, 80 m and 50 m. (in a given figure). A gardener Dhania has to put a
fence all around it and also plant grass inside. How much area does she need to plant? Find the cost of fencing it
with barbed wire at the rate of X 20 per metre leaving a space 3m wide for a gate on one side.

Sol. Computation of area: Clearly, the park is trianglar with sides
a=BC=120m,b=CA=80mandc=AB=50m
Ifs denotes the semi-perimeter of the park, then
2s=a+b+c=>25=120+80+50=s=125
~5-a=125-120=5,5s-b=125-80=45ands-c=125-50=75
Hence, Area of the park = Vs(s—a)(s—b)(s—c) = 125x5x45x75m? = 37515
Length of the wire needed for fencing = perimeter of the park - width of the gate
=250m-3m=247m
Cost of fencing = Rs.(20 x 247) = Rs.4940

3. The sides of a triangular plot are in the ratio of 3 : 5 : 7 and its perimeter is 300 m. Find its area.

Sol.

3x yd 5X

X

Suppose that the sides in metres are 3x, 5x and 7x.

Then, we know that 3x + 5x + 7x = 300 (Perimeter of the triangle)
Therefore, 15x = 300, which gives x = 20.

So the sides of the triangles are 3 x 20 m,5x 20 mand 7 x 20 m
i.e., 60m, 100m and 140m.

We have s = 60+100+1402 = 150 m

and area will be = V150(150—60)(150—100)(150—140)

= 150x90x50x10

= 1500 V3 m

4. Kamla has a triangular field with sides 240 m, 200 m, 360 m, where she grew wheat. In another triangular
field with sides 240 m, 320 m, 400 m adjacent to the previous field, she wanted to grow potatoes and
onions.

She divided the field in two parts by joining the mid-point of the longest side to the opposite vertex and
grew potatoes in one part and onions in the other part. How much area (in hectares) has been used for
wheat, potatoes and onions? [1 hectare = 1000 m?, 2 = 1.41]




v _,_,.,-o-""-------_/
400 m - /
= /
L | /
3 .
| R J e=dm
Ve
YOS | /
\ ~ |/

Sol. Let ABC be the field, where wheat is grown. Also, let ACD be the field which has been divided into two
parts by joining C to the mid-point E of AD. For the area of AABC, we have
a=200m, b =240 m, c = 360m

Therefore, s = 200+240+3602 = 400 m

So, area of growing wheat = s(s—a)(s—b)(s—¢)
=400(400—200)(400—240)(400—-360)

=1.6x2hec=1.6x1.41[ 1.6 hec = 16000 m?]

= 2.26 hec(approx.)

Now, we calculate the area of AACD.

Here, s = 240+320+4002 = 480 m

So, area of AACD

= 480(480—240)(480—320)(480—400)

= 480x240x160x80= 38400 m?

=3.84 hec [~ 1 m? = 110000hec]

Now, let CF L AD. Then,

ar(AAEC) =12 x AE x CF =12 x ED x CF [ AE = ED, as E is mid-point of AD]
=ar(AEDC) [+ CF is also a height of “EDC corresponding to base ED]

=~ Area for growing potatoes = Area for growing onions

=(3.84+2)=1.92 hec

Hence, area has been used for growing wheat, potatoes and onion are 2.26 hec, 1.92 hec and 19.2 hec,
respectively.



Ex.12.1

1. A traffic signal board, indicating ‘SCHOOL AHEAD” is an equilateral triangle with side

@ - Find the area of the signal board, using Heron’s formula. If its perimeter is 180 cm, what will be
the area of the signal board?

B
a
SCHOOL
a8l “AHEAD A
a
C

Ans. Let the Traffic signal board is AaBC.

(5) e

According to question, Semi-perimeter of ApaBC = 5 ry

\{5 (s—al(s=b)(s—c¢)
Using Heron’s Formula, Area of triangle ABC = ; ' ’

square units

Now, Perimeter of this triangle = 180 cm

= 3 x Side of triangle (a)- 180 cm



180

= Side of triangle = 3 = 60 cm
_ o o 180
= Semi-perimeter of this triangle = —— =9%cm

. o Jsl's—a.ll"s—b'jlfs—c',l
Using Heron’s Formula, Area of this triangle = : ’ :

_ |J90(90-60)(90-60)(90-60)

_ f90%30%30x%30
=3 X30X30X30X30
=900 V3 cm?
2. The triangular side walls of a flyover has been used for advertisements. The sides of the walls

are 122 m, 22 m and 120 m (see figure). The advertisement yield an earning of

Rs. 5000 per m? per year. A company hired one of its walls for 3 months, how much rent did it
pay?

Ans. Given: =122 m, h =22mand ¢ =120m

1224224120 264

=132 m

Semi-perimeter of triangle [' 5 |
- . .

Using Heron’s Formula,



_ \/.sl's—a'll"s—b"l(‘s—c'l
Area of triangle = ; ' s

_/132(132_122)(132_22)(132_120)

=132 X 10X 110X 12

=11 X12X 10X 11X 10 X 12

= 10x11x12

= 1320 m~

"." Rent for advertisement on wall for 1 year = Rs. 5000 per 7~ .- Rent
5000

12

for advertisement on wall for 3 months for 1320 m? =

122
NS

[
LS
|}
o

N
<N

= Rs. 1650000
Hence rent paid by company = Rs. 16,50,000
3. There isslide in a park. One of its side walls has been painted in some colour with a message

“KEEP THE PARK GREEN AND CLEAN?”, (see figure). If the sides of the wall are

15m, 11 m and 6 m, find the area painted in colour.

KEEP THE PARK
GREEN & CLEAN

‘1Sm

Ans. Since, sides of coloured triangular wall are 15 m, 11 mand 6 m.

: o _ 15+11+6 32
- - Semi-perimeter of coloured triangular wall = — =

=16m

Now, Using Heron’s formula,



_ \{sl_'s—a'llf's—b'jlfs—c',l
Area of coloured triangular wall = ; ' A =

J16(16-15)(16-11)(16-6)

_ f16x1%x5%10  20-2m°
: . 2 Y apid
Hence area painted in blue colour = -O\Cn.

4. Find the area of a triangle two sides of which are 18 cm and 10 cm and the perimeter is 42 cm.

1

Ans. Given: € =18cm, ©? =10cm.

Since Perimeter = 42 cm
= a+b+c 4

= 18+10+ € =42

= € =42-28=14cm

18+10+14

2

- - Semi-perimeter of triangle = = 4_22 =21lcm

-~ Area of triangle = \/5 l"_s -a) If'_.S -b v',l |l'_5 —c)

_ 4f21(21-18)(21-10)(21-14)

e
P

_ A21x3x11x 7T _ +f7x x11x7

V'S
LS

= 2111 — 91 % 33=69.3cm?

5. Sides of a triangle are in the ratio of 12: 17: 25 and its perimeter is 540 cm. Find its area.

2x.17x L
Ans. Let the sides of the triangle be 12217 and =-X



Therefore, 12X+17x+13x _ 549

= 54x =540

= X =10

-~ The sides are 120 cm, 170 cm and 250 cm.

. 120+170+250

Semi-perimeter of triangle |;" 5| =270 cm

2

_ \[sl's—a"llﬁ's—c’).llfs—c",l
Now, Area of triangle = ; ' A =

J270(270-120)(270-170)(270- 250)

_ J270%150 %100 % 20 _ 9000 cm’

6. An isosceles triangle has perimeter 30 cm and each of the equal sides is 12 cm. Find the area of

the triangle.

1

Ans. Given: € =12cm, ? =12cm

Since Perimeter = 30 cm
—a+b+c =30

= 12+12+ € =30

= € =30-24=6¢cm

: 12+12+6
- - Semi-perimeter of triangle = —5 =15cm

-~ Area of triangle = JS (s—alls=b)(s—c)

= J15(15-12)(15-12)(15-6)
= J15%3%3%09 = 48232 3xIx3x3

9'\[1_5(.‘.?7?:







	5.  Sides QP and RQ of triangle PQR are produced to point S and T respectively if angle SPR= 135  and angle PQT =110   find angle PRQ
	a. 35
	b. 45
	c. 55
	d. 65
	6. In the figure, POQ is a line. The value of x is.
	a. 20
	b. 25
	c. 30
	d. 35
	7.  In the figure , if OP || DE, then the value of ∠BCD is
	a. 30
	b. 45 (1)
	c. 55 (1)
	d. 65 (1)
	8. In the figure if OP||RS, ∠OPQ = 110  and ∠QRS = 130 , then ∠PQR is equal to.
	a.  40   b. 50   c.60   d.70
	9. If one of a triangle is equal to the sum of the other two, then triangle is a / an
	a. Acute angle triangle
	b. Obtuse  angle triangle
	c. Right angle triangle
	d. None of these
	10. In the given figure, lines AB and CD intersect at O. If ∠AOC + ∠BOE = 80  and ∠BOD = 30 , then ∠BOE equals to
	a. 30   b.40           c.50   d.60
	b.

