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SUBJECT: MATHS STANDARD — 9™
CHAPTER — 02

Polynomials in one Variable
Zeroes of a Polynomial
Remainder Theorem

Factorisation of Polynomials
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Algebraic ldentities
Constants: A symbol having a fixed numerical value is called a constant.

Variables: A symbol which may be assigned different numerical values is known as variable.

Algebraic expressions: A combination of constants and variables connected by some or all of the operations

with +, -, x is known as algebraic expression.

Terms: The several parts of an algebraic expression separated by '+' or '-' operations are called the terms

of the expression.

Polynomials: An algebraic expression in which the variables involved have only non-negative

integral powers is called a polynomial.

(i) 5x2 + 6x -3 is a polynomial in variable x. 5x? + 6x -3

(i) 5% + 6x%2 -3 is an expression but not a polynomial.

Polynomials are denoted by p(x), q(x) and r(x) etc.

Coefficients : In the polynomial x> +3x2 5x +1, coefficient of ,x3, 3x?>, 5x are 1, 3, 3 respectively
and we also say that +1 is the constant term in it.
Degree of a polynomial in one variable: In case of a polynomial in one variable the highest power of the

variable is called the degree of the polynomial.




A polynomial of degree n has n roots.

Classification of polynomials on the basis of degree

Degree Polynomial Example
@@ 1 Linear 2% +5
(b) 2 Quadratic 3 +7x 18
3 Cubic 4% —5x2 + 7 -3
d 4 Biquadratic I 52 + 7x 3

Classification of polynomials on the basis of number of terms

No. Of Terms Polynomial Examples
1 Monomial 2x, 3y and 7z
2 Binomial 2x +y and 5x -7
3 Trinomial 2x% +5y - 3

Constant polynomial : A polynomial containing one term only, consisting a constant term is called a constant

polynomial. The degree of non-zero constant polynomial is zero.

Zero polynomial : A polynomial consisting of one term, namely zero only is called a zero polynomial.

The degree of zero polynomial is not defined.

Zeroes of a polynomial ; Let P(%) pe 4 polynomial. If p(a) =0, then we say that "a" is a zero of the

polynomial of p(x).

Remark : Finding the zeroes of polynomial p(x) means solving the equation p(x)=0.

Remainder theorem : Let f( :1:) be a polynomial of degree 1 21 and let a be any real

number. When f(x) is divided by ( x — a) then the remainder is f ( a)

Factor theorem : Let f(x) be a polynomial of degree n > 1 and let a be any real number.

If f(a) = 0 then, (x — a) is factor of f(x) and If f(x — a) is factor of f(x) then f(a) = 0

Factor : A polynomial p(x) is called factor of g(x) divides g(x) exactly.

Factorization : To express a given polynomial as the product of polynomials each of degree less than

that of the given polynomial such that no such a factor has a factor of lower degree, is called

factorization.




Some algebraic identities useful in factorization:
(i) (X +y)P?=x*+2xy +y?

(i)  (x+y)?=x*+2xy +y?

(i) x*-y*=(x+y)(x-y)

(iv) (x+a)(x+b)=x2+(a+b)x+axb

(V) (X+y+2)2=x2+y? + 22 +2xy+2yz+27X

(vi)  (x+y)P=x*+y*+3xy (x+y)

(vii) (x-y)®=x%-y2- 3xy (x - y)

(viii) x3+y+ 22 -3xyz=(x+y+z2)(XP+y’+722—Xy-yz-ZX)

(ix) x¥+y+z8=3xyzifx+y+z=0

() X+ Yy =(x+y)(E-xy+y)

(xi) X+ y =(x+y)(F-xy+yd)

(xii)  x*- y =(x-y) (X +xy+Yy)




Ex:2.1

1. Which of the following expressions are polynomials in one variable and which are not? State

reasons for your answer.
(i) 4x*-3x+7
(i) »7 +~2
(ii)) 32 +2+/2
8]

(iv) v+ e
Y
W) 20437 445
Ans. (i) 4x*-3x+7

() We can observe that in the polynomial 4x? — 3x + 7, we have x as the only variable and the
powers of x in each term are a whole number.

W i .
Therefore, we conclude that Ax" —3x+7 is a polynomial in one variable.
.: | .,
o VTN &
(") 3 '\/_

-1 )
We can observe that in the polynomial Y3 \C , We have y as the only variable and the powers of y in each
term are a whole number.

-

Lot )
Therefore, we conclude that Yy \E is a polynomial in one variable.

2 ; Y
We can observe that in the polynomial 3‘\5 ¥ [\C , We have t as the only variable and the powers of t in
each term are not a whole number.

2 : )
Therefore, we conclude that 3‘“/; ki ['\C is not a polynomial in one variable.
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(iv) y+—
v
5
We can observe that in the polynomial 1V +—, we have y as the only variable and the powers
Y
of y in each term are not a whole number.
B
Therefore, we conclude that 1+ —is not a polynomial in one variable.
Y
10 , _.3 \
b LR o e B
(V) * L
We can observe that in the polynomial e SR , We have x, y and t as the variables and the powers of
X, y and t in each term is a whole number.
iy Y . A .
Therefore, we conclude that x is a polynomial but not a polynomial in one variable.

2. Write the coefficients of % in each of the following:

(i) 2+x"+x
(i) 2 —x? +x°

(i) —x" +x

7
) fTx-1

. ,:_;_,
Ans. (i)=TX TX

- 2 24+l x
The coefficient of * in the polynomial = 7% T X js 1.

o SR R
(")- X TX

B v 23
The coefficient of % in the polynomial = — %~ TX jg —1,

(i) —x~ +x
5
T T
m

The coefficient of * in the polynomial X T Xis




(iv) \/E.\"‘l
The coefficient of X in the polynomial ﬁx—l is 0.

(iii)  Give one example each of a binomial of degree 35, and of a monomial of degree 100.

Ans. The binomial of degree 35 canbe X T 9.

10

The binomial of degree 100 can be ¥

(iv)  Write the degree of each of the following polynomials:
M) p(x)=5x +4x" +Tx

i p(y)=4-)°

(i) £(e)=5t—~/7

(iv) 3

Ans. (i) Sx+4x +7x

We know that the degree of a polynomial is the highest power of the variable in the polynomial.

We can observe that in the polynomial =% T 4x"+7x the highest power of the variable x is 3.

Therefore, we conclude that the degree of the polynomial =% T 4x"+7x j53,

-

iy Y

We know that the degree of a polynomial is the highest power of the variable in the polynomial.

-
-

We can observe that in the polynomial =) , the highest power of the variable y is 2.

Therefore, we conclude that the degree of the polynomial Y is 2.

(i) 5t -7




We know that the degree of a polynomial is the highest power of the variable in the polynomial.

We observe that in the polynomial 2= J_ , the highest power of the variable t is 1.

Therefore, we conclude that the degree of the polynomial = 'J_ is 1.

(iv)3

We know that the degree of a polynomial is the highest power of the variable in the polynomial.

We can observe that in the polynomial 3, the highest power of the assumed variable x is 0.

Therefore, we conclude that the degree of the polynomial 3 is 0.

5. Classify the following as linear, quadratic and cubic polynomials:

(¥ X

(i) x—x°

iy y+ 17 +4
(iv) 1+x

(v) 3t

wiy 7

(vii) X

Ans. (i) ¥ TX
We can observe that the degree of the polynomial X T X s 2.

Therefore, we can conclude that the polynomial X T X s a quadratic polynomial.

(i) £~ X

We can observe that the degree of the polynomial * —* s 3.

Therefore, we can conclude that the polynomial %~ is a cubic polynomial.

o p+yi+4
(i)~ -




:

P

TP T
J

We can observe that the degree of the polynomial Y IS 2.
y4+yi44 . .
Therefore, the polynomial ~ = ~ Is a quadratic polynomial.
(iv) 1+x
_(1+x ).
We can observe that the degree of the polynomial is 1.

Therefore, we can conclude that the polynomial 1+x is a linear polynomial.

3

We can observe that the degree of the polynomial l. 3“ is 1.

Therefore, we can conclude that the polynomial 3t is a linear polynomial.
(vi) 7

We can observe that the degree of the polynomial * 3 is 2.

Therefore, we can conclude that the polynomial - is a quadratic polynomial.
(vii) 7%

We can observe that the degree of the polynomial f-\’: is 3.

Therefore, we can conclude that the polynomial X is a cubic polynomial.




Polynomials (Ex. 2.2)

1. Find the value of the polynomial Sx—4x"+3 4
hX=0 Gy x="1 g x=2

f(x)=3x—4x"+3

Ans. (i)Let
. .  flx)=5x—4x" +3
We  need to  substitute 0 in the polynomial * * to
f(0)=5(0)-4(0)" +3
0-0+3
=3
Therefore, we conclude that at * = 0 | the value of the polynomial = — 4x"+3453,
) (x)=5x—4x*+3
(ifLet f AR .
. . _ f(x)=5x—4x"+3
We need to substitute — Lin the polynomial f i to

F(-1)=5(=1)-4(-1)" +3
=-5-4+3
=6

- 2,9
Therefore, we conclude that at = = =1 , the value of the polynomial Ix—4x"+3 is =0

. (x)=5x—4x*+3
(|||)Letf'~ : % .

get

get.




. .  flx)=5x—4x"+3
We  need to  substitute 2 in the polynomial * *

f(2)=5(2)-4(2) +3

to get

~ -~ ": P - -—
Therefore, we conclude that at X = 2 | the value of the polynomial - —4x" +345-3

0) 1 (2
(viii) Find Pl -l, P and pi-) for each of the following polynomials:

(vi=1*=—v+1
@ P\WHIEY T TN
p(t)=2+t+28-¢

plx)=x

(iii)
iy 2 (x)=(x-1)(x+1)
ams. () PAF)=Y o+l

p(0)=(0) —0+1=1

p(1)=(1) -1+1=1-0 =1

e
| )
Il
| B
_D)
|
[
o
[S—y
Il
NS
|
[S—
I
LS

iy PE)=2+e420 =8
p(0)=2+(0)+2(0)"—(0) =2

p(1)=2+(1)+2(1) —(1) =2+1+2-1=4

p(2)=2+(2)+ 2[’_2_’]: —['_2_']3 =4+8-8=4




iy 7 (x)=(x)
p(0)=(0)=0

p(1)=(1) =1

i) plx)=(x-1)(x+1)
p(0)=(0-1)(0+1) =(-1)(1) =-1
p(1)=(1-1){2+1)=(0)(3) =0

p(2)=(2-1)(2+1)=(1)(3) =3

(iii)  Verify whether the following are zeroes of the polynomial, indicated against them.

LIS S

M) p(x)=3x+1L x=-=

(i) p(x)=5x—7, x=

| de

il plx)=x" -1 x=-11
e ey NSy nrescdi D)
(iv)pl.\‘l—lm-i-l'lll 2). x=-12

(x)=x". x=0
()RR

W) p(x)=lx+m. x= =

|

(vii) p(x)=3x" -1 x=—\/-=
7 3

™




iy P(T)_22+1z— 1,

[a—y

Ans. () p(x)=3x+1L x=—=

L

% 1.
plx)=3x+1at x=—=Is equal to zero or not.
S 2

We need to check whether

Co1n (1)
p,—= |=3x+1=3 —— |+1=-1+1=0
X 3;. 3
1’:—1. plx)=3x+1
Therefore, we can conclude that » 7 is a zero of the polynomial : :

| e

(i) p(x)=5x—m, x=

52 4.
We need to check whether plx)=35x— T at x = —Is equal to zero or not.

3
_.-"_]."'-\,I .-"_1 i
p —|=5 - |-T=4-mplx) =2r+1,r=1
Z\.:'..___l :l.._ I o &
= p(x)=5x-

Therefore, X 2 |s not a zero of the polynomial

p(x)=x"-1 x=-11
Giiy £ : '
We need to check whether At p| x| = x' —latx=-11

: is equal to zero or not.
==l
p(-1)=(-1)-1=1-1=0
arx=1

p(1)=(1) -1=1-1=0




-

x=-1.1 p(x)=x -1

Therefore, ~ are the zeros of the polynomial

V) p(x)=(x+1)(x—2), x=-12

plx)=(x+1)(x-2) atx=-1.2

We need to check whether "~ is equal to zero or not.

At x=-1

p(=1)=(-1+1)(-1-2) =(0)(-3) =0
AtX=2

p(2)=(241)(2-2)=(3)(0) =0

r=—12 _plx)=(x+1)(x-2)
Therefore, * L- are the zeros of the polynomial PLX : ,

otxy=x, =0

(v)

We need to check whether j2, [ x| = .\’: at x = () is equal to zero or not.

2(0)=(0)"=0
Therefore, we can conclude that -—0. o plx)= .\’:
x=0 is a zero of the polynomial PLX :
. R m
M) plx)=k+m, x=——
202 m .
We need to check whether plx)=Ik+mat x=— —is equal to zero or not.

" m\) [ m)
p,—— =1l —— |tm=m+m=

m (239
= —— plx)=kk+m
Therefore, X 7 Isazero of the polynomial A% -,




;i - 1 2
i) p(x)=3x" —L x=——0.— =

NERNE

We need to check whether  p{ x) =3 ' —1at x=—

9.

1
R

is equal to zero or not.

1Yy 1Y M1
p - =3 ——— | —-1=32|-1=1-1=0
BT B \3)
2
Atl’:J_
pfi-::j;i.: —-1=3 i.i—j[:_l—]:} Therefore,Wecanconclude;tlaat— isa
:__h "-E_.! :"ﬂ.\'lllH_.-! :__1_3 g J§

R = ih —1
plx)=3x -1 —
A but

zero of the polynomial - —Tzis not a zero of the polynomial

p(x)=3x -1

(viii)p( T) _2z+1z—1 5
We need to check P( ) — 2z + 1z — 1 whetheris equal to zero or not.
Therefore P (l_) — 2(1)14' 1=2 as P (l) #0is > %

not the zero of P(X)

(iv)  Find the zero of the polynomial in each of the following cases:

plx)=x+5

(i)

-
ﬁ{_
Ln




plx)=3x-2

(iv)

plx)=3x

(V)

vi) plx)=ax. a=0

plx)=cx+d.c#0.c.d
: are real numbers.

(vii)

plx)=x+5
Ans. (i) PAK,

ax+b. wherea=0 and & 0. and @ and b are real numbers,
z(x)=0

plx)=x+5

On putting ~ equal to 0, we get

x+5=0 =x=-5

plx)=x+5__3

Therefore, we conclude that the zero of the polynomial is

nix)=x-5

(i) ©
ax+b. wherea=0 and & # 0. and @ and b are real numbers,
2(x)=0.

plx)=x-5

On putting ~ equal to 0, we get

n
n

x=3=0 =Dx=

plx)=x-5

Therefore, we conclude that the zero of the polynomial is 5.

[x)=2x+5

iy £
ax+b. wherea=0 and 5 0. and @ and b are real numbers,
2(x)=0.

plx)=2x+5

On putting ~ equal to 0, we get

we

we

we

need

need

need

to

to

to

find

find

find




2x+5=10 =S x=

I
EINN

AR 2 —3
plx)=2x+5 ik
: IS 3.

Therefore, we conclude that the zero of the polynomial

p(x)=3x-2

(iv)
ax+b. wherea=0 and 5 0. and @ and b are real numbers, we need to find
2(x)=0.
. plx)=3x-2
On putting AT equal to 0, we get

3x—2=0 =x=

('S | [ ]

p(x)=3x-2

(P

Therefore, we conclude that the zero of the polynomial is

plx)=3x
V) '
ax+b. wherea=0 and 5 0. and @ and b are real numbers, we need to find
2(x)=0
. plx)=3x
On putting : equal to 0, we get

p(x)=3x_

Therefore, we conclude that the zero of the polynomial isO

plx)=ax.a=0

(vi)
ax+b. wherea=0 and 5 0. and @ and b are real numbers, we need to find
2(x)=0.

plx)=ax

On putting equal to 0, we get




ar=0 =x=10

plx)=ax.az0

Therefore, we conclude that the zero of the polynomial is0.

plx)=cx+d.c #0. c.d are real numbers.

(vii)
ax+b. wherea=0 and b =0. and @ and b are real numbers, we need to find
2(x)=0.

plx)=cx+d

On putting equal to 0, we get

cx+d =0
d
= XxX=——

plx)=cx+d.c#0. c.d

Therefore, we conclude that the zero of the polynomial are real

. a
numbers. is — —.
C




CHAPTER 2
Polynomials (Ex. 2.3)

1. Find the remainder when X~ + 3%~ +3x+1 5 givided by

(1) FA
1
(i) l—?

(ix) *

or_l o

(X) AT /L

(xi) S+ 2x

Ans. (i) X1

We need to find the zero of the polynomial * — 1

x+1=0 =>x=-1

While applying the remainder theorem, we need to put the zero of the polynomial < = Lin
the polynomial X +3x" +3x+1 , to get

pl(x)= x +3x% +3x+1

p(—1) = (=13 4+3(-1)2+3(—-1) +1

=-1+3-3+1

=0

Therefore, we conclude that on dividing the polynomial X T 23X~ + 3x+1 by X L we will get the
remainder as 0.




(i) x—

b | =

N——

| B

We need to find the zero of the polynomial

x—l=0 :.t>x=l
5

A

While applying the remainder theorem, we need to put the zero of the polynomial

the polynomial X~ + 3%~ +3x+1 5 get

F3x +3x+1

p(x)=x+
.-.1"-: .-"1 .I-:.' .-"1"': "1“'-;.
Piai=i5) P35+
I (1Y) 3
=—+3 — +—+1
g8 “\4) 2

_1+6+12+8
-8

o
8
Therefore, we conclude that on dividing the polynomial X T 3% + 3x+1 by

27
?.

get the remainder as

(iii) *

We need to find the zero of the polynomial -* .

x=10

X——

o

1
x_._ -
.’,WeWI”




While applying the remainder theorem, we need to put the zero of the polynomial -* in the
polynomial X T 3x" +3x+1 45 get

-
-

p(x)=x+3x" +3x+1
2(0)=(0) +3(0) +3(0)+1

=0+0+0+1

Therefore, we conclude that on dividing the polynomial X 2% T 3x+1 by €, we will get the remainder
as 1.

—
!

(iv) X+

—
!

We need to find the zero of the polynomial T 7T
x+7=0 = X==7

While applying the remainder theorem, we need to put the zero of the polynomial X+ T

the polynomial X~ T 3x™ +3x+1 {0 get
p(x)=x" +3x" +3x+1
pl—m)=(-m) +3(-7) +3(-7)+1
= -7 + 37 =37 +1.

Therefore, we conclude that on dividing the polynomial X T 23X T 3x+1 by X7 7T, we will

. e '\.I,.: — 4
get the remainder as —77 T3 —37T+1,
< §)
(V) 42X

~ 9 Js
We need to find the zero of the polynomial 2FLx

L
-4
| )
-
|
o

= x=-

o | wn




. . . R L)y
While applying the remainder theorem, we need to put the zero of the polynomial 2+ 2Xg,

3 AT
the polynomial X~ +3x~ +3x+1 1o get

p(x)=x+3x +3x+1

S AR ST e
P 73577 ) TR o
125 _(25) 15
Y | i B Y
8 ] 22
125 75 15
8 4 2
_ —125+150-60+8
8
27
4
Therefore, we conclude that on dividing the polynomial X T 2% + 3x+1 by > = 2X  we will
e
get the remainderas  — .
4

(xii)  Find the remainder when X —&@X T 62— @ is divided by *— 4,
Ans. We need to find the zero of the polynomial * — € ,
x—a=0 =x=a

While applying the remainder theorem, we need to put the zero of the polynomial -~ € in

the polynomial X~ — @X~ + 6x—a i get

p(x)=x"—ax +6x—a

pla)=(a) —ala) +6(a)-a




=T — +6a—a

=5a

Therefore, we conclude that on dividing the polynomial X —@x~ +6x—a py X—a e will get the
remainder as 2@ .

7+

3. Check whether

132

2.3 g
Xis a factor of °* T /X,

Ans. We know that if the polynomial / T2X s a factor of X T /X then on dividing the

p W Y N, X0 .
polynomial 2X T /Xy T2X we must get the remainder as 0.

We need to find the zero of the polynomial / ™2

+3x=0 = x=—=
2

While applying the remainder theorem, we need to put the zero of the polynomial +

120
o

inthe polynomial 3%~ + 72X to get

p(x)=3x +7x

9 3 9
=490
g -
We conclude that on dividing the polynomial 3x” + "-'xby 1+ 3-\', we will get the remainder
as i90 which is not 0.
9

Therefore, we conclude that (-

LS

Xis not a factor of 2X T /X,




CHAPTER 2
Polynomials (Ex. 2.4)

1
"

. : . . xX+1)
1. Determine which of the following polynomials has “a factor:

(i) ."C': + .1’: +x+1
(i)

() % +327 +3x" +x+1

V) X —x*—(2+2)x+2
Ans. (i) .\’3 + .1’: +x+1

While applying the factor theorem, we get
plx)=x+x" +x+1

=-1+1-1+1 =0
We conclude that on dividing the polynomial - . : by ', We get the
remainder as 0.
Therefore, we conclude that ' ™ 1)is a factorof X +X +x+1,
(ii) _'l.':‘ + .\.’: +.\’: +x+1
While applying the factor theorem, we get
plx)=x"+x +x +x+1
p(=1)=(=1) +(=1] +(-1)" +(-1)+1
=1-1+1-1+1=1
.. oottt (231) .
We conclude that on dividing the polynomial - - -l R by ~, we will get the

remainder asl1, which is not O.




(x+1). 4,.3,.2, .,
Therefore, we conclude that lisnotafactorof X TX +x +x+1

(iii) l’:‘ +3x +3x" +x+1
While applying the factor theorem, we get

plx)=x"+3 +3x" +x+1
b [_1] = [_1]4 +3 [—1]3 +3 [—]J: + [_11 +1
=1-3+3-1+1 =1

S W I . x+1) _
We conclude that on dividing the polynomial X T2X 23X~ + X+ 1 by *, we will get the
remainder as 1, which is not 0.

-
-

2~ R b
Therefore, we conclude that (x+1 Jis not a factor of x'+3x +3x° +x+ 1

P~ (2442 )x+42
(iV)
While applying the factor theorem, we get

p(x)=x -x —(2 +\/§)x+\/§
P(-1)= (1) ~(-1) - (2+42)(-1)++2
=—1-1+2++2+4/2

=2./2.
X —x |-)+\/_|Y+J- |-,_».1.1|

We conclude that on dividing the polynomial , we will

get the remainder as -\[_ which is not 0.

(x+1), —(2442)x442

Therefore, we conclude that " is not a factor of

9. Use the Factor Theorem to determine whether g(x) is a factor of p(x) in each of the following

cases:

(l)p[r—-x +x' -2 —1l.g(x)=x+1
(i) plx)=x +3x" +3x+1 g(x) = x+2
(i) px)=x —4x" +x+6.g(x) = x—3

Ans. (i) p [ _1;.' =2 +x' -2x—-1. ,_1:_'['_ .T_-] =x+1




We know that according to the factor theorem, *
conclude that g(x) is a factor of p(x), if p(-1)=0.
» [.._1-.| _5 [.-_1..|_= +[.-_1..|: _ 2[.._1-] _1
=2+1-1-2=0

Therefore, we conclude that the g(x) is a factor of p(x).

plx)=x+3x +3x+lLg(x)=x+2

(ii)
We know that according to the factor theorem, *
conclude that g(x) is a factor of p(x), if p(-2)=0.
p(-2)= ['_—2_'|': +3(-2 _'1: +3(-2)+1
= -8+12-6+1 =-1

Therefore, we conclude that the g(x) is not a factor of p(x).

plx)=x" —4x"+x+6.g(x)=x-3

(iii)
We know that according to the factor theorem, -
conclude that g(x) is a factor of p(x), if p(3)=0.
p(3)=(3) —4(3) +(3)+6
=27-36+3+6 =0

Therefore, we conclude that the g(x) is a factor of p(x).

(x—a) is afactor of p(x).

(x—a) is afactor of p(x).

(x—a) is afactor of p(x).

if p(a)=0

" We can
if p(a)=0.
pi\a) We can
if pla)=0.
pia, We can

(xiit)  Find the value of k, if x — 1 is a factor of p(x) in each of the following cases:

y o - ’: ) ’+ (-
(i)pl_.\_l X +x+k




(i) () =2x" +lx+2
w)puj=h£—Jipn

y PO =k’ —3x+k

(iv

(X)=x*+x+k
Ans. (i) PyY

We know that according to the factor theorem

pla)=0. if x—aisafactor of p(x).

We conclude that if (x—1) is a factor of £ (X)=x"+x+k then Z (1)=0 _
p(1)=(1)" +(1)+k =0,

or

E+2=0

. D
Therefore, we can conclude that the value of k is —= .

(i) p(x)=2x" +hx+ \[5
We know that according to the factor theorem
pla)=0. if x—ais afactor of p(x)-

x—1 plx) =22+ loc+i2 (1)=0
We conclude that if | X 1--' is a factor of p(.\) 2x" +hoet J: _then p '-- -" .

p(1)=2(1)" +k(1)+2 =0,
or
2+k+4f2=0
k=—(2+42]
—(2++2)
Therefore, we can conclude that the value of kiis s,
Gii) () =k —\2x+1
We know that according to the factor theorem
pla)=0. if x—aisafactor of p(x).
e L NP L Ty=0
(x) = ko JilflﬂmﬂpLJ |

We conclude that if (x-1 :' is a factor of p




p(M=k(1) -V2(1)+1=0.
or

=2 +1=0

k=a2-1.

Y
Therefore, we can conclude that the value of k is V= :
(iv) p(x)=k -3x+k
We know that according to the factor theorem is a
e, ( ,,:;r| =1{J_ 1f x— a factor of p(x)

We conclude that if ' 1) is a factor of 2(X) =Fox” =3x+ ’7‘:, then 2(1)=0"

pll)=k(1)*—3(1)+ &
3

or 2k-3=0 =k=2

Therefore, we can conclude that the value of k is

v | W

4. Factorize:

(i) 12.\’: = 7_\’"}‘1

(i)

(iii)

(iv)

Ans. (I) 12.\’: —T_Y"r‘l

12 =Tx+1=12" —3x—4x+1

= 3.1’['_—1.1’—1_]—1['_—1.1’—1_']

=(3x-1)(4x-1).

Therefore, we conclude that on factorizing the polynomial 12_\': —Tx+1, we get
(3x-1)(4x-1)

(ii) 2.\" -+ -Y“‘B

2 +Tx+3 =2 +6x+x+3




=2x(x+3)+1(x+3)
=(2x+1)(x+3).

Therefore, we conclude that on factorizing the polynomial 2x~ + 7x+3 | we get

(2x+1)(x+3)

(iii) 6."{: +35x-6

6x° +5x—6 =6 +9x—4x—6
=3x(2x+3)-2(2x+3)
=(3x-2)(2x+3).

Therefore, we conclude that on factorizing the polynomial 6x° +5x—6 we get

(3x=2)(2x+3)

(iV) 3.\’: o .'l.’—4

3t —x—4 =3 +3x—4x—4
=3x(x+1)—4(x+1]
=(3x—4)(x+1).

Therefore, we conclude that on factorizing the polynomial 3Ix —x—4, we get

(3x—4)(x+1)

5. Factorize:

(i) .\’3 - 2.\': —x+2

(ii)) x* —3x* - 9x -5

(i) x +13x" +32x+20
(iv) 237 +y°—2y-1

Y- BRI o RPN

+1 4+9
We need to consider the factors of 2, which are *L T<

Let us substitute x=1 in the polynomial x—=2x"—-x+2 1o get

(1)7 -2(1)" - (1) +2

Thus, according to factor theorem, we can conclude that

=1-1-2+2=0,s0 we can say that P(1)=0
(x—1)

is a factor of the polynomial




- -

X =2 =%+
. - SNV, P SR I T (s

Let us divide the polynomial X — =X~ —X+2p | X 1.4',to get

Xt —x—

x— 1) x =2x —x+

.

N

X =23 —x+2 =(x-1)(x" —x-2).

X =2x' —x+2 =(x-1)(x" —x-2).

=(x-1)(x* +x-2x-2)
=(x=1) x(x+1)—2(x+1) |
=(x=1){x=2)(x+1).

-

Therefore, we can conclude that on factorizing the polynomial X —=2x"—x+2, we get

(x—1)(x—2)(x+1)

(ii) .'(': —3_1" —9.\’— 5
: & 9. +1.+5
We need to consider the factors of ~ -, Wr_uch are =797
Let us substitute x= -1 in the polynomial x* —3x* —9x =5 to get,
(=17 =3(-1)=9(-1)-5=-1-3+9-5=0,50p(-1)=0

(x+1)

Thus, according to factor theorem, we can conclude that is a factor of the polynomial
x —=3x"-9x-5,
Let us divide the polynomial X —2% — 9%=3 by LT 1) , to get




x =3x' -9x-5=(x+1){ X —4x-5)

=(x+1)( x* +x—5x-5)

=(x+1) [1‘|'r+1‘|—5 |'»x-+-l'|]

=(x+1)(x—5)(x+1).

Therefore, we can conclude that on factorizing the polynomial .\": = 3.1’: —9x—5 we get

(x+1)(x—=5)(x+1)

(iii) IS+13I: +32x+20
+A5 +4 +2 +1

__r:_

We need to consider the factors of 20, Which are

Let us substltute X= - 1|n the polynomial X " +13x7 +32x+ F)O , to get

( 1) +13( 1)° +32 CAYEZO 00 100= 2023

I1+1|

Thus, accordlng to factor theorem, we can conclude that is a factor of the polynomial

xr +13x* +32 +20

3,122,999 -
Let us divide the polynomial * ™ 13x" +32x+20 by (x+1) , to get




x*+12x+20
x+1)x-‘ +13x° +32x+20

X +x

12x° +32x

12x* +12x

20x+20

20x+20

0

X +13x* +32x+20=(x+1)(x" +12x+ 20|
=(x+1)( x* +2x+10x+20)
=(x+1)| x(x+2)+10(x+2)]|

=(x+1)(x+10)(x+2).

Therefore, we can conclude that on factorizing the polynomial %~ +13x~ +32x+ 20 we get
(x+1)(x—10)(x+2)

C 4y =2yv-1

.

(iv) =2

We need to consider the factors of -1 , which are s | .

2y +yv =2y-1

Let us substitute y=1 in the polynomial - , to get

2(1)° +(1) -2(1) -1
W) =)= o 2a=a-3=050y@)=0

. (Vv—1). .
Thus, according to factor theorem, we can conclude that ** “is a factor of the polynomial
2}.3 +}.: _2}__1.

Y13 :
Let us divide the polynomial =+ T




2y +3y? =2y—-1=(¥-1)(2y" +3y+1)
=(y-1){2y"+2y +y+1)
=(y-1)|2y(y+1)+1(y+1) |

=(y-1)(2y+1)(p+1).

Therefore, we can conclude that on factorizing the polynomial

(yv=1)(2y+1)(y+1)

2y

L)

+9" =<2V~

v

1

, We get




CHAPTER 2
Polynomials (Ex. 2.5)

1. Use suitable identities to find the following products:

() (x+4)(x+10)
(i) (x+8)(x—10)

(iii) (3x+4)(3x=5)

V) (3—2x)(3+2x)

(x+4)(x+10
Ans. (i) . .
We know that L X T @) (x+b)=x" +(a+b)x+ab
We need to apply the above identity to find the product
(x+4)(x+10) =2 +(4+10) x+(4x10)
=" +14x+40

x+4)(x+10). 2 14+
Therefore, we conclude that the product | ) ) is X" +14x+40,
(x+8)(x-10
We know that L X T @) (x+b)=x +(a+b)x+ab
We need to apply the above identity to find the product

(x+8)(x-10) _ X+ [8 + (’_—104'||:| x+ [S x(-1 0"‘|:l

-

=x —2x—80.

(x+8)(x—10). 2_9,_¢
Therefore, we conclude that the product : lisx"—2x—80

(3x+4)(3x-5)

(iii)




T
(3x+4)(3x—5

We know that |x+a)(x+b)=x +(a+b)x+ab .
We need to apply the above identity to find the product

(3x+4)(3x—5) = (3x)" +[4+(=5) |3 +[ 43(-5]]

=9x" —3x—20.
3x+4)(3x-5). 942 _3+_"2
Therefore, we conclude that the product : Jis 9x" —3x-20
o (2.3)(2_3)
(iv) | v 4=y —=
e 2 0\ o
Weknowthat (x+ v)(x—y)=x"—1"
We need to apply the above identity to find the product S il | Y e
L " 2 )\ o
3\ . 3)
y +—Hy —=
: I 3 |
144 >3.l'. 4 9
=y | — - =V ——.
' 2) 4
» 3V 2 3).[ 4 9)
v += |y ==lis| y* =21
2 2 1)

™ (3+2x)(3-2x)
Weknowthat (x+ v)(x—y)=x"—1"
(3+2x)(3—-2x)

We need to apply the above identity to find the product *
(3+2x)(3-2x)=(3) —(2x)

3+2x)(3-2x). (9—4x"|
oo “ 1S .

=94y

Therefore, we conclude that the product *

2. Evaluate the following products without multiplying directly:

(i) 103x107
(ii) 98 x 96
(iii) 104 x 96




Ans. (i) 103x107

103107 can also be written as(100+3 (100 +7 ).

We can observe that, we can apply the identity (x+allx+b)= 1-: +la+dblx+ab
(100+3)(100+7)= (100)" +(3+7)(100)+3x7

=10000+1000+21

=11021

Therefore, we conclude that the value of the product 1031075 11021

(i) 9596
9596 can also be written as(100—5)(100—4
We can observe that, we can apply the identity (x+allx+bl= ¥+ la+b|x+ab

(100-5)(100-4) = (1 mj_f + [ (—5)+ [‘_—4)] (100) +(=5)x(—4)
=10000-900+20 =9120

Therefore, we conclude that the value of the product 95x 96 IS 9120 :

(i) 10496
104:<96 can also be written as(100+4)(100-4).
We can observe that, we can apply the identity (x+v)[x—v)= .\:: - 1':With respect to the

expression  (100+4)(100—4 ). toget
(100+4)(100-4) =(100)" —(4)’
=10000-16

=0984

Therefore, we conclude that the value of the product 104x96 9984 :

3. Factorize the following using appropriate identities:

(i) 9.’(: +6xy+ }.2

(i) 437 —4y+1

-
-

(iii) 2 —

100




Ans. (i)
Ox" +6xy+ y‘=["3xi +2x3xxy+(¥)

(x+¥) =x"+2xy+ vy
We can observe that, we can apply the identity ¢ T

-
-

=>|n| +2x3xxy+(y) =(3x+y) .

= (3z +y)(3z + )

(i) 437 —4y+1
4y? =4y +1=(2y) - 2x20x1+(1)

-
-

(x—v) =x -2xv+3?
We can observe that, we can applythe |dent|tyl Y] o A
. (21/ —1)(2y - 1)
(i) o2 —
100
—y) =lx+y)lx—y

We can observe that, we can apply the |dent|tyl l ' ] l ” '

oa 1'“': v i 1
:::h[-':] - ..-_. — l-_'_"'_' .'L___..-_|

' 10) U 10t 10)

4. Expand each of the following, using suitable identities:

() (x+2y+4z)
(i) (2x-y+2)°

-

(i) (2x+3y+22)




. 2 . . 3
Weknowthat (x+yv+z) =x" +y +z°+2xy +2xz+2z2x

We need to apply the above identity to expand the expression (x+2v+4z ']: :
(x+2y+4z) :('.x‘ +(2 | -+-|-1-| +2xxx2yv+2x2yx4z+2x4zxx

=x?+41* +162° +4x +16 vz +8zx

() (2x—y+z)
We know that ["x+w1'+z"]-=x +1 +z242 xy+2vz+2zx

We need to apply the above identity to expand the expression (2x—v+2z)"
(2x—y +z ) =|2x+(-y)+z |

=(2x) +(=y) +(2) +2x2xx( =)+ 2x(—y)xz+2xzx2x

-

(i) (2x+3v+2z)
y o2 - - )
Weknowthat (x+ y+z) =x"+1v +z°+2x+212+2z2x

We need to apply the above identity to expand the expression

et
+
| B
]

(2x+3y+2z) =|(2x)+3y+2z
.. ) ==X

-

=(=2x) +(3y) +(2:z | +2x(2x)x3y+2x3yx2z+2x2z%x(-2

=4x* +9v +427 —12xy +12yz —82x

-

(V) (3a—Tb—c)"
y o2 - - )
Weknowthat (x+ y+z) =x" +1v +z°+2x+21z+2z2x

-

We need to apply the above identity to expand the expression l’ 3a-Tb—-c)":

3a+(=7b)+(=c) |

| e |

(3a—=Tb—c) =
=(3a) +(=7b) +(—c¢)" +2x3ax(=7b)+2x(=Tb)x(—c)+2x(—c)x3a
=9g° +49b? + ¢* —42ab +14bc —6ac.

(2x+5y-32)

(v) - )




Weknowthat (XT¥TZ) =x +¥ +z°+2xp+2yz +2zx

-
N -

We need to apply the above identity to expand the expression 2x+5 V- 33- i

-

I:—ZJ:+51'—32]: =[[—21’_] +5}'+[:—32_\J]‘

w

+(=32)" +2x(2x)x 5y +2x5yx(=3z2) +2 x(3z)x (-2x)

=4x* +251° +92° - 20000 —30pz +122x.
oy [ La-Lpy1)
\ 2 J

) a7\ 2)
={f£\-.'.(_é\,.0‘1)2021’21[‘—2\éz‘x,r-élﬂil":)\’l)g
4) "\ 2) 4\ 2 L gl 4
:.‘i-é:-sl-a_b._b-e

5. Factorize:

() 4x?+93? <1622 +12x3 —24yz-16xz
() 2x* + 17 +827 - 220+ 4\/5}2—8.\2'

Ans. () 4x°=9y°=16z°=12xy—-241z-16xz

The expression 437 + 012 +1622 +12x1 — 2417 — 16> can also be written as
(2x)" +(3y) +(—4z) +2x2xx3y+2x3yx(—4z)+2x(H4z)x2x
We can observe that, we can apply the

(x+v+z) =x+17 +27 +2x + 21z + 2z With respect to the expression
(2x)" +(3y) +(—4z) +2x2xx3y+2x3yx(—4z)+2x(—4z)x2x:

We get l,_2x+3}"43}'].:(2 z+3y 42)2z+3y  4z)
Therefore, we conclude that after factorizing the expression

2., 2t o T 1 DU, ) (e vl
4x =9y =16z"=-12xy - 241z 16x_,Weget_

identity




(22 + 3y — 42)(2z + 3y — 42)

() 2% + 17 +82°— Z\EI&:L'-F—L\.E}E—EE

We need to factorize the expression 2x* + }-: +82° - 3\/5_\3' - 4\5}5 -8z

The expression 2 + 12 + 827 — 2. {237+ 442 12 — 83z canalso be written as

|' —ﬁx]. +(¥)" +| 22z | +2x| —«ﬁx} Xy+2xyx| 22z J+2x ZJZ-: x| —ﬁx}.

We can observe that, we can apply the identity

(x+1v+2) =3 +17 +27 +251 + 217 + 27y With respect to the expression
|: _ﬁx]‘ +(¥) + 22z | +2x( —ﬁx} X y+2xyx| 22z J+2x| 22z x| —«Ex} , to get
I: ~2x+ y+ 22z il-

Therefore, we conclude that after factorizing the expression
2x* +y° +82% - 2\){5.1:1* - 4\5}2 -8xz
weget (_vV2z+¥+2v22)(_+V2z+y+2v/2z)

6. Write the following cubes in expanded form:

() (2xc+1)

(i) (2a-3b)

73 3
(i) © T y+1!

Ans. () (2:xc+1)

We know that (x4 }"]3 =x +1° +3x(x+y)

S (2x41) =(2x) +(1) +3x2xx1(2x+1)
=8x +1+ 6x(2x+1)

=8 +12x* +6x+1.




-

(2x+1) . 8y 41247 +6x+1

Therefore, the expansion of the expression

(i) l 2a-3b ]

We know that ('_x— v = -1 -3x (x—y)

—[‘35‘}" ~3x2ax3b(2a-
75° —18ab(2a—3b) |

275°.
—36a°b+34ab* —-27h

" (2a- 35) =
= Sa’ -

36a’h+ S4ab’ —

=8a —
§ 20—35_’]' is 8a”

Therefore, the expansion of the expression

(3
(i) | 2 x+1
\2
We know that (’x+},‘-’ =% +}.3+3_\3. l:'.1’+}"-'l'

= -
- - o=
- & B -
1

| | =| 3_ ' +[1']3+3>{Ex:x:1
_.l - I A

— +1+—T

_ [
“a

27
> E x+1
\ 2

27 27 g
=—x +—1’ +—x+1.
g 2
{3 V27 L 27
“xt+llis x4+ +—1’+1
\ 2 8 4 2

Therefore, the expansion of the expression

hY;

L]

.

(iv) e

We know that (x—v) =x -y -3x(x—v)




7. Evaluate the following using suitable identities:

@) (99)
(i) (102
(i) (998)°

Ans. (i) (5;9]3

['_99_13 can also be written as(100 —l'I': ]

-
-
E |

x = —311[1’—1I

Using identity, (x—v| =

(100 1I = (100} —[1I —3x100=1(100-1)

=1000000-1-300(99)
=999999-29700
=970299

(i) (102)

[:102_]3 can also be written as (100 + 2_'I3 )

Using identity (' + }.-']3 = 37 43 (x+)
(100+2) = (100} +(2)° +3x100x2(100+2)
=1000000+8+600(102)

=1000008+61200

2?0 S 3 v
1’——3;i =|x) —| V| “IxxRZ-Yy x—< V|
.37 37 ) 3L 37 )

. a
- S RSSO SV
=X —— 1V —2xy, x——1
27 L 37
I a2 8
=X —aXV+—x)  ——V
27
s ¥ '.3
Therefore, the expansion of the expression v—_p S x¥ —-2xv+—xp—
3




=1061208

(i) (998)°
['_5'95_']3 can also be written as (1000 —2_']3 :
Using identity }._-]3 = -3 -3y (x—)

(1000-2) =(1000) —(2)° =3x1000x2(1000-2)
=1000000000-8-6000(998)

=999999992-5988000

=994011992

8. Factorize each of the following:

i) 8¢ +5° +12a°b +6ab’

(i)

(iii)

(V) 644" —275° —1444°5 ~108ad°
; 19 51

i

v 27Tp"————p +—p
216 2 4
Ans. () 84 +b° +12a°b+6ab’
The expression 8a° + b° +12a°h +6ab” can also be written as

S

=(2a) +(b) +3x2ax2axb+3x2axbxb

=(2a) +(b) +3x2axb(2a+b).
Using identity

-

(x+ 1) =x +3° +3xp (x+p)with respect to the expression

(2a) +(b) +3x2ax5(2a+5) weget (2a+0)3—-(204+6)(2a+b)(24+D)
Therefore, after factorizing the expression
8a” +b° +12a’h+6ab”, we get (2¢+6)(2¢+0)(2q+0b)

iy 8&° =& —12a°b + 6ab’




The expression 8a° —b° —12a’h +6ab” can also be written as
=(2a)’ —(b) —3x2ax2axb+3x2axbxb

=(2a) (b} —3x2axb(2a-b).

Using identity (3 — ']3 - — }-3 — 3 ( 20— ) with respect to the expression

(2a) —(b) =3%2axb(2a—=b), weget 2a_b)3_(2a_b)(20_b)(24_D)

Therefore, after factorizing the expression

et (20 D)(2a D)2q D)

(iii) 2--12503 ’1350+ 225(1:

The expression "7—1"<C{: _135a+fm5al can also be written as
=(3) —(5a) —3x3x3x5a+3x3x5ax5a
=(3) —(5a) +3x3x5a(3-5a)

Using identity

(x—v) =x —1" —3xp( x— ) With respect to the expression

(N3 (&N AR (T ) (3_54)
(3) —=(3a) +3x3%3al(3 da,l’weget ( ]
Therefore, after factorizing the expression

we get 5a)(3 — ba)

(V) 644g° — 275" —144a°b +108ab’
The expression 646[ —27273 -14—4a:b+108ab3 can also be written as
=(4a) —(35)" —3x4ax4ax3b+3x4ax3bx3b

=(4a)’ —(3b) —3x4ax3b(4a—3b).

Using identity (5 — }.-']3 = -1 —3n (x-2)
with respect to the expression

(4a) —(3b)° =3x4ax3b(4a—3b).

weget (4a_3b)3—(4a_3b)(4a_3b)(4a_

3b ) Therefore, after factorizing the expression

64a° —=275° —-144a°5 =108abk*




we get 4g 36)4a 3b)(4a 3b)

2 1 9 , 1
V) 27p° - ——p 4=
T
. - 1 9 5,1 :
The expression 27p” ————— p° +— p can also be written as
216 2 4
s (1Y 1 1 1
=(3p) — — | —3x3pxipx—F+3xIpr—x—
132) %) PP prore
s (1Y 1/ 1)
=(3p| — — | —3x3px— 3p——
A T e
Using identity ['_ x— J,-_']': - — }-3 —3xy ['_ .T—J.'_']
with respect to the expression . -~1-.‘E 1/ 1)
(3p) —| = | —3%x3px—|3p—-|
P} 7\6) =B 5
—.3 — i —
t t
RECEDEICEDICENICEH
Therefore, after factorizing the expression y= 3 1 9 22 ] o
e 27 7YY

we get (3p— §>3 = (3p— ;f) (3p— g) (3p— ér)

10.  Verify:

(i) '+ 17 =(x+y) (=" —v+37)

(i) Aos— 37 =(x—y)(x* ++37)

i) X+ =(x+y)(x-+)7

We know that ['_ x+ J,-_']': =x + J.": +3xy [-_.T+ J.'_']-
=x +y = (x+ J.'_']': —3xy(x+y)

=(x+y)| (x+¥) 3|

CWeknowthat [x+1) =xt +2xp+ 17

. _"(3 +;L'3 = [.."L'+ _:L] [._T: + 2_1:;_-4_}.: _31}]




=(x+y)(x' —xp+37)

Therefore, the desired result has been verified.

(i) x -y =(x—y)(x +xv+y°)

-

We know that [ - — v =x -y -3x(x—-v)

= x -1 = (x— _:L'_-]E +3xy(x—y)
=(x—y) '_['_ X— J-'_']: +3 l:'-'_'

“"We know that [ x— ;L'_-]: =x —2xp+)
- _J_--‘ - ['_J:—}'_'] [' x* —2xy +}': +3x|
=(x-y)(x" ++)7

Therefore, the desired result has been verified.

10. Factorize:

o 273
i ="'~
(ii)

Ans. (i) 2737 =1257°

-
£

The expression 271" +12527 can also be written as (3v) +(5z2) .

We know that  + + Vv = [' X+ [ — l:L._|_}.2 ]

['_3,1'_']3 +['_iz_']3 =(3y+35z)| ['_3}'_']: —3yxiz +['_iz_']: |

=(3y+52)(9y* =151z + 2527 ).

(D) 64" —343n°

The expression 64m° —3431° can also be written as ['_—1???_']3—['_?::-_'] :

-

-
e |

We know that  x° — 17 = (x—)( P+t

A ™

(4m) —(Tn) =(4m—="Tn)| (4m) +4mxTn+(Tn)" |

-

=(4m—Tn)(16m" + 28mn+ 49" |




3 124273
Therefore, we conclude that after factorizing the expression 64m” —343n

(dm—Tn) ['16172: + 28nm + 4917 )
we get J /.

(xiv) Factorize:

- -
-

27 =y =z -9zl + v +2° —9xz can also be written as

[:3.1:_]3 +(v) +[:z:|3 —3xdxxy=z

iy

We know that  x* + 17 +z'"—31:|.'z=[:x+}'+z]|:f +yv 4z —xy—ywz—zx|.

(3x+yv+z){(3x) +(y) +(z) —3xxy—yxz—zx3x|

- 2.y R ‘v Al Al .
SAax) Hly) Hlz) —IaXIxXyXz

—

=(3x+y+z)|9x +y* +2° -3y —yz-3xz|.

LN

-
-

Therefore, we conclude that after factorizing the expressior? 7 x‘: -1 =z  =9%x1z, we get

(Bx+y+2)(9x +y* +2z =3xp=yz—-3x) .

. 3 3 3 s 18 \ 2 2 271
(wVerifythat S ° + 3° + 2° -3z =—(x+ y+ z)| (x-¥) +(y-2z) +(z—x] |

Ans.
LHSisx + 1 +z —3xz and RHS is %[:I+J.'+z_][[:x—}'_']: +[:J.'—z_']: +(z —.T_]::|.

We know that ~ x~ + 17 +z’—31}'z=[:1’+}'+z]['x‘ +y +z°—xy—yz—zx|.

-

And also, we know that  ((x— )" = x* — 2x + 1
~(x+y+2)| (x=p) +(y—2) +(z=%)" |

. \ |-- ) _) "0 J 2 _, ol § : ’ -~ .'
—(x+y+z) [ =2+ |+ = 23z+ 27 |+ 27 -2z +x7 | |

| bt

(x+y+2z)[(2x" +2y° +2z° —2xy—2yz—22zx|

=

(x+y+z)(x +y +z° —xy—yz—2zx).

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




P 7 = 3
13. If Xk Yk Z O,showthat 3+ Y + 233z Y?

-

—3xz=(x+y+z){x +y +z° —xy—yz—zx|

x.‘ +J,': 'TI'Z:
Ans. We know that

We need to substitute x +y+z=0

x+y +z27-3gz=(x+y+z)|(x +y +z"—xy—yz—2zx|, toget

X V-2

(N3]

—3x =(0) w(To+y?+22_xy_yz_ zz)
X+ 1y 4z —3x0z=0

=x +1v+z =3z

Therefore, the desired result is verified.

14. Without actually calculating the cubes, find the value of each of the following:

-

(i) ("—12')': - |j'_7"|3 +(5)

(i) (28) +(=15)" +(~13)’

(—12Y +(7)" +(5)
Ans. (i) :

12 h—" %
Lot a=7126=T1, 4 c=5

We know that, if €727 €= 0. then @ +b° +¢ =3abc
Here, @+t b+c=-12+7+53=0
._- [._1 2.]_" + [-.?..]_ + [..5..]_ — 3 [._1 2.] [.? ..] [.. 5.]

- —1260

() (28)° +(~15)" +(-13)°
a=285=-15__ c=_13

Let

-

; — 3, 1.3 < -
We know that, if a+b+c=0, then @ TO +¢C =23aoc

Here, @ +b+c=28-15-13=0




~(28) +(—15) +(-13)7 =3(28)(-15)(-13)
_ 16380

15.Give possible expressions for the length and breadth of each of the following rectangles, in which

their areas are given:

() Area: 25a* -35a+12

iy Area: 35y7 +13y-12

Ans. (i) Area: 25a° —35a+12

The expression 25(1: —35a+12 can also be written as 255‘: —15a-20a+12.
254" —15a-20a+12=3a(5a—-3)—-4(5a-3]

=(5a—4)(5a-3).

Therefore, we can conclude that a possible expression for the length and breadth of a

_354+12 .. Length =(5a—4) and Breadth =(5a-3)
=3 = is : - - x

-
-

=

rectangle of area == &
Y 19

(ii) Area:33y"+=13y-12

The expression 35y~ +13y—12 can also be written as351° +28y—15y-12.

3

Lin
L

}':+ES}'—1 v—12= 7}'['_5}'+—1_']—3['_‘3}'+—1_']

+4).

n
S

— | -J, —_

W

.] Ii
Therefore, we can conclude that a possible expression for the length and breadth of a

3512 213y —12 . Length =(7y—3) and Breadth =(5y+4)
rectangle of area =~ + T B 5 2 : x A,

16.What are the possible expressions for the dimensions of the cuboids whose volumes are given below ?




(i) Volume:3x* —12x

Volume:12ky* + 8k —20k

(ii)
Ans. (i) ¥ olume : 3x* —12x

. .,
22 19y _ Ixxx(x—4).
The expression 3% —12X ¢an also be written as /

Therefore, we can conclude that a possible expression for the dimension of a cuboid of

242 _17+. 3.xand (x—4 .
volume 3%~ —12x 45~ \ ) .50 we get length=3,breadth=x, height=(x-4)

(i) Volume : 12ky” +8ky—20k

V2 L R — M- k(12v* +8v—20).
The expression 12k + 8k — 20k can also be written as ( > * )

k(1207 +8y—20) = k(120" =12y + 20y — 20
=k[12y(y-1)+20(y-1) |

=k(12y+20)(y—-1)

=4kx(3v+

)x(y-1).

n

Therefore, we can conclude that a possible expression for the dimension of a cuboid of

12k +8ky—20k . 4k.(3y+5) and (y-1)

volume

so we ger length=4Kk, breadth = 3y+5, height = y-1




WORK SHEET

CHAPTER -2 POLYNOMIAL Std — 9t
1.V/2 is a polynomial of degree
a. 2 b. 0 c. 1 d. %
2. Which of the following is quadratic polynomial
a X+2 b. X2+ 2 c..x+2 d.2x+2
3. The zero of the polynomial P(X) = 2x + 5 is
a. 2/5 b. 5/2 c.0 d. -5/2
41f P(x) = X2 -2v2x + 1, then P(2V2) is =
a. 0 b. 1 c. 4V2 d. 8v2 +1
5. If x+1 is a factor of the polynomial 2x?> + kx, then the value of k is
a. -3 b. 4 c. 2 d. -2
6 The value of 249% - 248 is
a. 1 b. 477 c. 487 d. 497
7. 1f x? + 1/x? = 7, then the value of If x® + 1/x%is
a. 27 b. 9 c. 18 d. 36
8. Ifa+b+c=9and ab+ bc + ca = 40, then the value of a + b? + c¢? is
a. 1 b. 2 c. 3 d. 4
9. Zero of the polynomial P(x) = c x +d Is
a. -d b. -c c. —d/c d. -7
10. (1 + 3x)3 is a example of
a. Monomial b. Binomial c.Trinomial d.None
*SOLVE [EACH CARRRY 2 MARKS]

* EACTORISE

1. x2+13x+30 2 . X% +33x+260 3.x% + 17x+30 4. x°+18x + 77
5. x> — 19x +90 6. X% -Tx +12 7 X2 +7x—-60 8. x?-8x -48
9.x% -9x-36 10. X2 — 2x + 120 11. x2 - 3x-70 12. x? - 5x - 150

*n (x) divided by g(x) and find guotient and remainder.

1. p(X)=x? — 2x — 3, g(x)=2x-3 2.P(x) =2x® +3x + 1, g(x) =x+2
3.p(x) =3x3+ x22x+5, g(X) =x? +2x +1 4. P(X)=3x*—x33x+5, g(x)=x - 1-x?

5. p(x) = x* + 3x3 +5x2 +7X +4, g(x) =x +1




*SOLVE [EACH CARRRY 3 MARKS]

Q 1 If the polynomial x* — 6x + 16x? — 25x + 10 divided by x? — 2x + k, the remainder come out to
be x + a. Find k and a

Q 2 Find whether 2 is a zero of the polynomial x* + 4x? — 3x — 18 or not.
Q 3 Find the quadratic polynomial whose sum of zeros is 9 and product is 18. Hence find the zeros

of the polynomial.
Q 4 Factorize:

1. 2x"+y " +8z° — 2\){5:@' + 4\5}: -8xz

2. 4x° -9}': ~162z° =~12xy—-24yz—-16xz




Notes
CHAPTER -4
LINEAR EQUATIONS IN TWO VARIABLES

=R\

Linear Equations

Solution of a Linear Equation

Graph of a Linear Equation in Two Variables
Equations of Lines Parallel to x-axis and y-axis

An equation of the forma x + b y + ¢ =0, where a, b and ¢ are real numbers such that
a and b are not both zero is called a linear equation in two variables.

A pair of values of x and y which satisfy the equationa x+ by +c =0 is called a
solution of the equation.

A linear equation in two variables has infinitely many solutions.

The graph of every linear equation in two variables is a straight line,

y = 0 is the equation of x-axis and x = 0 is equation of y-axis.

The graph of x=a is a straight line parallel to the y-axis.

The graph of y = a is a straight line parallel to the x-axis.

An equation of the type y = mx represent a line passing through the origin.

Every point on the graph of a linear equation in two variables is a solution of the
equation. Conversely, every solution of the linear equation in two variables represents
a point on the graph of the equation.




CHAPTER 4
Linear Equations in Two Variables

(Ex.4.1)

1. 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”.

Therefore, we can conclude that the required statement will be * =x-2y=0

2. Express the following linear equations in the form ax + by + ¢ = 0 and indicate the values of g,

b and c in each case:

2x+

(i)

LS
il

y=93

(i) x—L-10=0




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.
.
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 bewrittenas 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=—3v canalso 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)

1. Which one of the following options is true, and
why? ~

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

(iii) infinitely many solutions
Ans. We need to the number of solutions of the linear equation *

that any linear equation has infinitely many solutions. Justification:

if X=0 then ¥
if X=1 then ¥

ety )
If *= ~= then *

3. Write four solutions for each of the following equations:

0 2x+y=T7
iy TETYy=9
X=43

y=3x+35

. We know

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

(i) 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)
»
(iii)  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

4. 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 Rs

y, 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
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(iv)  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 \

(iv)  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:
(iv)  2units
(v) O 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
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(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)

(v) 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 ) |

5. 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
}
:

‘.

(vi)  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 . . »

.

(v) 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.




Work - sheet

CH-4 Linear Equations in Two Variables

2

10.

For what value of ‘’k’, x =2 and y = -1 is a solution of x + 3y — k = 0?

a. 2

b. -2

c. -1

d 1
If we divide both sides of a linear equation with a non-zero number, then the solution of the linear
equation

a. changes

b. remains the same

c. none of these

d. gets divided by the number
If the line represented by the equation 3x + ky = 9 passes through the points (2, 3), then the value of
‘K’ is

How many linear equations in ‘x’ and ‘y’ can be satisfied by x =2, y = 3?
only one
b. none of these
C. many
d. two
The graph of the linear equation y = 3x passes through the point
a. (0,-23-23)
b. (-23-23,0)
c. (0,2323)
d. (2323, 2)
Fill in the blanks:

a.
b.
C.
d.
w
a.

y + 7 is the equation of a line parallel to

Fill in the blanks:

The equation of X-axis is

If x =1, y=2is asolution of the equation a®x + ay = 3, then find the values of a.

Arvind and Vinod have some erasers. Arvind said to Vinod, if you will give me 10 erasers, | will
have twice the erasers left with you. Represent this situation as a linear equation in two variables.

Express the following linear equation in the form ax + by + ¢ = 0 and indicate the values of a, b and c.

5=2x




11. Find whether the given equation have x = 2, y = 1 as a solution:
2x-3y=1

12. If x =1 and y = 6 is solution of the equation 8x - ay + a? = 0, find the values of a.

13. Find four solutions for the following equation: 12x + 5y =0

14. Draw the graph of the following linear equation in two variables: 2y = -x + 1.

15. Draw the graph of the equation 3x + 4y = 12 and find the co-ordinates of the points of intersection of
the equation with the co-ordinate axes.







