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(i) Which of the following expressions are polynomials in one variable and which are not? State reasons

for your answer.

0 4x° —3x+7

V) '|‘:L': e

AnS. (l)q'."f‘ —3x+7

We can observe that in the polynomial x" —3x+7 , we have x as the only variable and the powers of x in

each term are a whole number.

4y =3x+7

Therefore, we conclude that is a polynomial in one variable.

it +42

; .
We can observe that in the polynomial -

=
e 1

5

, we have y as the only variable and the powers of y in each
term are a whole number.

1"+\E

Therefore, we conclude that *
i)

,}
We can observe that in the polynomial 3"";; + I\'III: , we have ¢ as the only variable and the powers of 7 in
each term are not a whole number.

is a polynomial in one variable.

5
Therefore, we conclude that 3“"5 + I‘"III: is not a polynomial in one variable.




-

(iv) v+—
v
=
We can observe that in the polynomial '+ —, we have y as the only variable and the powers
v
of y in each term are not a whole number.
9
Therefore, we conclude that 7}’ + —is not a polynomial in one variable.
¥
14 = R |
- s ot R o
) :
_':L 4] 4 'L"; + 50
We can observe that in the polynomial ~ " , we have x, y and ¢ as the variables and the powers of
x, y and ¢ in each term is a whole number.
14 os 'L'E + '}
Therefore, we conclude that ~ " is a polynomial but not a polynomial in one variable.

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

(l) 2 F+x4x

(i) 7 — x4 7

veer FL 7
(i) — = +

7
(iv) 14'@_": ==

W o s
Ans. ()= 7% T X

e o s
The coefficient of * in the polynomial = ™ T X js |,

=

(“) : s i .".';

=

- . I S
The coefficient of * in the polynomial = -* T s 1.

e L7
(i) — = +
.,

The coefficient of ** in the polynomial Y XT+ X

T
~ -




TPy
(iv) ’U';:_"n.- 1
e PR
The coefficient of ** in the polynomial "JE-"* 1 is 0.

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

Ans. The binomial of degree 35 can be X +9 .

L
The binomial of degree 100 can be *

(ii) Write the degree of each of the following polynomials:

D p(x)=5x +4x" +Tx
@ p(yy=4-2"
(i) £7)=5e—7

(iv) 3
- .-: K ,-: B g PO
AnS. (l) o e -1-_".. R

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

-4 .-: ; .-: B M LS
We can observe that in the polynomial =k S o , the highest power of the variable x is 3.

= .-: ; ,-: i M LS
Therefore, we conclude that the degree of the polynomial 3 AT+ Tx is 3.

(ii)4 =¥

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

Lk
s

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

ik

&

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

(i) ~F T




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

S =47
We observe that in the polynomial el “"II'_ , the highest power of the variable ¢ is 1.

SF =47
Therefore, we conclude that the degree of the polynomial el “"II'_ 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:

(i) . R T

(i) 5y —

(i) 34+ 37 +4
(iv) 1+x

(i) 3t

i) 7

=

Gii) |
Ans. (i) X TX

We can observe that the degree of the polynomial XTX 50,

Therefore, we can conclude that the polynomial X FTX 5, quadratic polynomial.

(ii) = .-':-

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

&
-
w

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

N i o
(iii) - T




+ '+

We can observe that the degree of the polynomial ':L is 2.

+ i+

Therefore, the polynomial 4 is a quadratic polynomial.

(iv) 1 g i

(1+x |

We can observe that the degree of the polynomial is 1

Therefore, we can conclude that the polynomial 1+ is a linear polynomial.
v) 3t
(3¢)

We can observe that the degree of the polynomial “1s 1.

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

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

Therefore, we can conclude that the polynomial * : is a quadratic polynomial.

(vii) [
We can observe that the degree of the polynomial X s 3.

-

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




CHAPTER 2
Polynomials (Ex. 2.2)

=

1. Find the value of the polynomial Sx—4x"+3y

@<= G
x==1
X =2

R e Aok
Ans.(i)Letf[-l-] g 3.

. : ) =a 4 3
We  need to substitute 0 the polynomial = * to

F(0)=5(0)—4(0) +3

-0+3
=3

-

Therefore, we conclude that at-* = 0 , the value of the polynomial 3x—4x"+3 1s 3.

(ii)Letf[-'T- =3x—4x + 3_

R, Cf(x)=5x—4x +3
We need to substitute — +in the polynomial © * to

F{=1)=5(=1)—4(-1) +3

—5-443
-6
Therefore, we conclude that at-* = ~ I , the value of the polynomial Sx—4x"+3 s~ 0

i Let Flx)=5x—4x"+3 |

get

get.




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

F(2)=5(2)-4(2)" +3
=10-16+3
=3

=2

Therefore, we conclude that at* , the value of the polynomial 3x—4x"+3 s~

0 1 o3
(iv)  Find Fl(_ -J , 2 I: ] and & [ ] for each of the following polynomials:

v)=1" —yp41
o 2=

G

(i) (x)=x

i P (x)=(x-1)(x+1)
ans. @ D3] =87 -4

p(0)=(0) —0+1=1
F[1J=[1_]:—1+1:1_[]:1
p(2)=(2) =241=4-1=3
(ﬁ)p[rj= 24e+20 -1

F['.D.-] =2+[_[j_]+3w.~]3 _[;033:2

p(1)=2+(1)+2(1) —(1) =2+1+2-1=4

p(2)=2+( 2_']+3[;."-“|: —['_2‘|': =44+8-8=4

to

get




p(0)=(0)"=0
p(l)=(1) =1
p(2)=(2) =8
plxl=(x=1){x+1)
(Vl) e 5 + k g
p(0)=(0-1)(0+1) =(-1)(1) =-1
p(l)=(1-1)(2+1)=(0)(3) =0
p(2)=(2-1)(2+1) =(1)(3) =3

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

@ p(x)=3x+1 xz—%

i) p{x)=3x—m x=

L | de

(iii)‘m- xj=x —1 x=-11
o=+ x—2), x=-12

(vl=x. x=0
()R

(vi) pli:r] =Dx+m, ;:::—?

vi) px)=3x" -1 x=-

'5:51| ot
ﬁ*—l| [ ]




, P($)=2I+11‘= 1 o
Ans.() p(x)=3x+Ll x=-=
) 3

: 1.
We need to check whether e, () =3:x+1 at x=— 2 is equal to zero or not.

- - - =
Fy Fy LY

B 1%
P~z |=3x+1=3 —- |+1=-1+1=0
L 3 . 3
1 LU
X=— Eolxr=3x+1
Therefore, we can conclude that 3 is a zero of the polynomial = * - .
i - 4
(ll)plzx?]zix—rf:xzz
: 4.
We need to check whether pf | =5%x— T at x = —1is equal to zero or not.
s = .q
‘4 ) "4
p = |=5 - |-T=4-mpla)=2r+1,r=2
& 5 | Ji a
4 g0
Therefore, z 1s not a zero of the polynomial

(iii)*ﬂ |xj=x"—1 ==-11

We need to check whether At 71 ¥l=x —latx= 1.1
- is equal to zero or not.




fm = (x)=x" —1
Therefore, < L1 are the zeros of the polynomial P

) p(x)=(x+1)[x-2}, x=-12

plxi=(x+1){x=2) atx=-12

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

Arx=-1
pl-1)=(-1+1)(-1-2)=(0)(-3) =0

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

x=—12 Cplxl=(x+1){x—2]}
Therefore, *~ are the zeros of the polynomial ™ * - ‘ =)

(xl=x. =0
()R T

We need to check whether zl wl= _T: at x = ) is equal to zero or not.
p(0)=(0)=0

Therefore, we can conclude that v=10. : [ %) =2
— ~ is a zero of the polynomial © * - .

. : M
(vi) pli:rj =x+m, x= =
g e,

We need to check whether P |r i) =[x+ m at x = — —is equal to zero or not.

e ™y Fd ™

r | | 1|

p,—— =l —— |+m=m+m =0

:. |F .'I -:l. lF .||

I i} C plxi=x+m

Therefore, ] isazero of the polynomial = * - .




A

1 2
TS

F[’..T:] = 3-':: _1 at x=—

is equal to zero or not

i) p(x)=3x"—1
1

iy

We need to check whether

—1
At v =
J3
- 1. I-' 1 P :_.-1-\..'
SRR o ~1=3531=-1-1=1-1=
|~ |=3| | ~1=3{5 |- 1=1-1=0
2
At v =
J3
2 2 1;41 =4 _1=3 Theref ludectha
o =3 —1=3|—-|—1=4-1=73 erefore, we can concludethat.
P\ B) T UE) L3 )
: ; —1
| I:I]=3.1’ —1 e |
zero of the polynomial : but ﬁ is not a zero of the pol

plx)= 3x -1
(viii)P(iﬂ):2x+1:c;l )
We need to check ( ‘ﬂ) —2r+lx = Lywhethesis equal to zero or not.

Therefore I (l)':2(1}+l=2, As P (1_}%[] is pot the ? é

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

(iv)

_plxl=x+3
o

=
A2

ynomial

isa

Bl xl=x—35
(ii)ij L

B X
(i) <>

1=2x+35




plx)l=3x-
117 R

By =5
v)© ot

i) b+, I:I_] =dx o=

_plxl=cx+d.c=0. c.d
(vi)™ * are real numbers.

| 1’I =x+5
Ans. (1)'45-:I

ax+ b, wherea=0 and & =1, and g and & are real numbers,

plx)=0.

. plx)=x+5
On putting™ * - equal to 0, we get

x+3=0 =x=-7

zl Tl =x+3

Therefore, we conclude that the zero of the polynomial isT-.
plx)=x—35
(ii)lj o
ax+ b, wherea=0 and & =0, and a and 5 are real numbers,
plx)=0.
. plx)=x—F
On putting™ * - equal to 0, we get

L

o—=A=0 =x=

plx)=x—5
Therefore, we conclude that the zero of the polynomial 1s 5.

plx)=2x+5
(lll)ij

ax+ b, wherea=0 and & 1. and a and 5 are real numbers,

plx)=0.

. plx)=2x+35
On putting™ * equal to 0, we get

w¢E

w¢E

we

need

need

need

to

to

to

find

find

find




2x+5=10 =S x=

I
|,

plx)=2x+5
Therefore, we conclude that the zero of the polynomial = * - is

I
""‘|u1.

C Plx)=3x-2
1v o

ax+ b, wherega=0and & =0, and @ and b are real numbers, we need to

plx)=0.

. plxi=3x-2
On putting™ * - equal to 0, we get

o
4
I
|
Il
o
Il
bt
I
Led | fad

L plx)=3x-2
Therefore, we conclude that the zero of the polynomial = * - 1s

Lad | b2

wxy=3x
v)©

ax+ b, wherea=0 and & = 0. and @ and 5 are real numbers, we need to

plx)=0.

. plxi=3x
On putting™ * - equal to 0, we get

Ax=0 —% =0

S EI=S
Therefore, we conclude that the zero of the polynomial ™ * - 1s 0.

plx)=ax.a=0
V1 o

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

Pl x)=ax

On putting™ * - equal to 0, we get

find

find

find




ar=0 =x=10

C plxl=ax,a=0 .
Therefore, we conclude that the zero of the polynomial = * - 1s0.

. plZJ:] =¢cx+d.c# 0, c.d are real numbers.

(vii) :

ax+ b, wherega=0 and & =10, and @ and 5 are real numbers, we need
plx)=0.

nlx)=x+d

On putting equal to 0, we get

cx+d =10

o
zerni r=——

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

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

numbers. iIs — —.

to

find




CHAPTER 2
Polynomials (Ex. 2.3)

1. Find the remainder when > T 3% +3%+15¢ divided by

(i) *—

[

(i) X
(iV) x+ 7T

542
™) L

Ans. (i) X~ 1

We need to find the zero of the polynomial - ~ 1 1

x+1=0 —x=-1

While applying the remainder theorem, we need to put the zero of the polynomial * = 1 in

the polynomial X +3x° +3x+1 , to get
plx)=x +3x +3x+1
p(—1) =(-1)*+3(-1)2 4+ 3(-1) + 1

=-1+3-3+1

Therefore, we conclude that on dividing the polynomial x +3x" +3x+] by x+1 , we will get the

remainder as 0.




N 1
(i) v——
2
We need to find the zero of the polynomial r— i .
)

1 1

x——=10 = i

2 2

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

the polynomial x +3x" +3x+l

, to get

plx)=x +3x +3x+1

6 5 W o O s £ S oz
p:~_E;|= EJ TE;EJ +3:E_.'+1
=1+3:1:+E+1

T T
_I+6+12+8
- 8

27
T8

Therefore, we conclude that on dividing the polynomial ** T L5 s b o o | by

#.3)
get the remainder as .
8
(i) -

We need to find the zero of the polynomial &

x=1>0

.-II.:_

b | o

, we will




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

polynomial x +3x" +3x+1 , to get

plx) =3 +3x" +3x+1

-

p(0)=(07 +3(0)" +3(0) +1

=0+0+0-+1

Therefore, we conclude that on dividing the polynomial x +3x" +3x+] by -, we will get the remainder
as 1.

(iV) x+ T

We need to find the zero of the polynomial X+ T

x+mx=10 = X=—7

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

the polynomial X + 3% +3x+1 , to get

plx)= X +3x" +3x+1
pl—7)=( 1) +3 ['.—,-T_']: +3(—m)+1

==+ 3T =37+

Therefore, we conclude that on dividing the polynomial x + 30 +3x+] by X+ T , we will

get the remainder as— +3T —37+1
(V) 5+2x

4
We need to find the zero of the polynomial S+1x .

L
_I_
| R
-
I
L

=

k| L




. . . . Ty
While applying the remainder theorem, we need to put the zero of the polynomial 3+ix n

the polynomial X+ 30 +3x+] g get

plx) =3 +3x" +3x+1

125 25 15
=——43 — [—=+1
L
25 75 15
g 4 2

_ —125+150-60+8
B 8

27
-5

Therefore, we conclude that on dividing the polynomial x +3x" +3x+] by 5+2x , we will
T

get the remainder as ~ — —_.

4

(v)  Find the remainder when* — ax’ +6x—a is divided by = ~ &,

Ans. We need to find the zero of the polynomial L=

x—ag=" e

While applying the remainder theorem, we need to put the zero of the polynomial =~ & in
the polynomial * ax” +tbx—a , to get

plx)=x —ax +6x—ua

plal= ['_czr']s —a[a]: +6(aj-a




= —ad +6a—ua

=15a

Therefore, we conclude that on dividing the polynomial £ — &%~ + bx—a by-* ~ & we will get the

remainder as Sa .

3. Check whether © T 2¥is a factor of ¥ T /X,

Ans. We know that if the polynomial * T 23X s a factor of IX T /X

, then on dividing the

polynomial 7%~ T /Xy ¢ T2X | we must get the remainder as 0.

We need to find the zero of the polynomial f+ax

T+3x=0 = x=-—=
5

While applying the remainder theorem, we need to put the zero of the polynomial * T3x

inthe polynomial 27~ T /X o get

plx] =3% +7x

3 3 9

We conclude that on dividing the polynomial X+ lx by frax , we will get the remainder

—490
9

as , which is not 0.

Therefore, we conclude that '+ 2X s not a factor of 2 T /X




CHAPTER 2
Polvynomials (Ex. 2.4)

[x+1
1. Determine which of the following polynomials has - a factor:

(i) .TE + _";": +x+1

(ii)

@) 5% +3x +3x% + x+1
ﬁﬂ.f—ﬁf—[l+JELP+JE
Ans. (i) b ERE e S S e 1

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

(=1 =(=1) +(=1} +(=1)+1

=-1+1-1+1 =0
By (x+1]
We conclude that on dividing the polynomial -* +x +x+1 by *, we get the
remainder as 0.
Therefore, we conclude that (x+1 .-l is a factor of Fat ] !
,4_|_-_.-:':J_ ,: 1 ,'1
(ii) X X T XTXF
While applying the factor theorem, we get
plx)=x'4+x +x' +x+1
; . . 1Y IR 3 ; d ;
pl=1)=(-1) +(-1) +(-1) +(-1}+1
=1-1+1-1+1 =1
BBt ad LEEL)
We conclude that on dividing the polynomial x +x+x +x+l by -, we will get the remainder

as1, which is not 0.




e

x+1) P T S
Therefore, we conclude that " is not a factor of -* +x +x" +x+1 .

) 43 43 + x4l

(iii

While applying the factor theorem, we get

plx)=x"+3x +3x +x+1
p(=1) = (=17 +3(=1) +3(=1) +(-1)+1
=1-3+3-1+1 =1

LI . (x+1)
We conclude that on dividing the polynomial -* +3x +3x" +x+l by , we will get the

remainder as 1, which is not 0.

-y
Therefore, we conclude that (x+1 .-l is not a factor o

e [ «.E| x+42
(@iv) ' '
While applying the factor theorem, we get

p(x)=x -x° —(2-:-\]'5]_1'-1—'\,"5
p(-1)=(-1) =(=1)" = (2++2)(-1)++2

= —1-1+2++2 +:2
=2.2.

We conclude that on dividing the polynomial

(3 30 +x+l

- =242 I+-Eb (xx+1)
y

©, we will

get the remainder as 242 , which is not 0.

[x+1) 1’3—1’:—|:2+~.|'EI_T+\E

Therefore, we conclude that * “ 1s not a factor of ' .

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

cases:

M p{x)=2x+x —2x-1 g(x) = x+1
(i) p|x|= X +3x 4+3x+1 g(x)=x+2
(i) p| x|= x —4x"+x+6.g (x)=x-3

Ans.() p(x)=2x+x —2x—-1lgl(x)=x+1




[.1’—:1] is a factor u:nfplzrl if p fc:rjz 0

We know that according to the factor theorem, "~ We can

conclude that g(x) is a factor of p(x), if p(-1)=0.
p(—1)=2(-1) +(-1) =2(-1)-1
=2+1-1-2=0

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

(ii)p (J:_'] =x +3x" +3x+Lg fJ.] =x+2

[.1’—:1_] is a factor Dfp[.r]: if p fc:r]: 0

We know that according to the factor theorem, ~ We can

conclude that g(x) is a factor of p(x), if p(-2)=0.

p(=2) =(=2) +3(=2)" +3(-2)+1
=-8+12-6+1 =-1

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

. p{x)= v —4x +x+6,g( x) =x-3

[.1’—:1_] is a factor Dfp[.r]: if p fc:r]: 0

We know that according to the factor theorem, ~ We can

conclude that g(x) is a factor of p(x), if p(3)=0.
p(3)=(31 —4(3) +(3)+6
=27-36+3+6=0

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

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

" plx)=x +x+k




(i) plx)r=2x" +hx+ Jj_
dipy 209 = It —f2x+1

)p(x}=ﬁf—3x+

(iv

ans, @ 21X =0 Ttk

We know that according to the factor theorem

pla}=0. if x—aisafactor of p(x).

We conclude thatif |~ is a factor of ¥ [x:]=f+'ﬁ"+k,thenp (1)=0
p(1)=(1) +(1)+ k=0,

or

kE+2=10

Therefore, we can conclude that the value of & is —2 F

(i) pix)=2x" +loc+ JE_

We know that according to the factor theorem

pla}=0. if x—aisafactor of p(x).
oy 5 Dl o gl (1)=0

We conclude that if |X 1--I is a factor ofp(l} 2 ot "}r: A thenﬁr % :I .

p(1)=2(1) +k(1)+~2 =0,

e SO

Therefore, we can conclude that the value of k1s ' .
ool =kt —yf2x+1

(iii)

We know that according to the factor theorem

plaj=0. if x—ais afactor of p(x).
plx) =k —ﬁx+l, thenp[_l] =0 |

We conclude that if (x-1 --I is a factor o




pM=k(1) -~2(1)+1=0.
or
k—~2+1=0
k=+2-1
Sy
Therefore, we can conclude that the value of £ is ™= .
vy Z (=l =34k
We know that according to the factor theorem is a

i ,I:;r_| =0, 1f x— g factor of p(x)

We conclude that if -1 Iis a factor of-‘m:x} =k _3x+k, then-g"‘r[.l:I =0 .
pll)=k(1)*=3(1)+ &
3

or 2k-3=0 k=2

Therefore, we can conclude that the value of & is

[

4. Factorize:

@ 12x7 —Tx+1
(ii)
(i)
(iv)
Ans. @y 12 =Tx+1
2 —=Tx+1=12¢" —3x—4x+1
=3x(4x—-1)1-1{4x-1)
=(3x-1)(4x-1).

Therefore, we conclude that on factorizing the polynomial 12x —Tx+1] , we get

(3x—1)(4x—1] .

(“) 2.'-'{': + T_'-'f"' 3

2x +7x+3=2x +6x+x+3




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

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

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

(2x+1)(x+3)

(lll) 5.‘\.’: +5'-'|'.'_6

6x° +5x—6 =61 +9x—4x—6
=3x(2x+3)-2(2x+3)
=(3x-2)(2x+3).

Therefore, we conclude that on factorizing the polynomial B ek , we get
(3:x-2)(2x+3)

(iV) 3_"(: . —-i'
3t —x—4 =3 +3x—4x—4
=3x(x+1)1—4(x+1)

=(3x—4)(x+1).

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

[3x—4) x+1_"|'

5. Factorize:

(i) 1’:—21’: __"f+2
(ii) x> - 3x*-9x -5
i) x® +13x* +32x+20

@) 237 +37 —2p-1

B e e Y
Ans, () T =X TXT -

girsl M5
We need to consider the factors of 2, which are thtl .

Let us substitute x=1 in the polynomial s e i , to get
s N -
[- IJ 2 [ 14' [ 1] ts =1-1-2+2=0,s0 we can say that P(1)=0

Thus, according to factor theorem, we can conclude that (-1 .-I is a factor of the polynomial




et s ot

- o =Yyt a2 [(x—=1]
Let us divide the polynomlal:'{1 LN Xt~ byl & 1.-|,t0 get

x—x-2
_1'-1)_1':-13:'-_1;—2
v =x
-_-1:--_1,;_
—x* 4+
By [P,
I, T
0
z . Yy { .d - ")
x =2x —x+2=(x-1)(x —-x=2).
'.;:—:‘n_"—'f—o—: =| :'i.‘_]]i..":' — A -:+

= | 1'—1||_1': +x—2x-2]|
=(x-1) x(x+1)-2(x+1) ]|
=(x=1x=-2)x+1).

Therefore, we can conclude that on factorizing the polynomial RS i il , we get

[.r—lj[x—l]lzx+1].

) —5 ! +1.+5
We need to consider the factors of = , which are F1.15 .

Let us substitute x= -1 in the polynomial v =3 —0x=% to get ,

(-1} =3(=1) =9(=1)=5=-1-3+9-5=0,50p(-1)0
[x+1)

Thus, according to factor theorem, we can conclude that “1s a factor of the polynomial

=3t —-9x-5

py (X +1)

Let us divide the polynomial x° —3x"—8x=3 , to get




v —4x-3%
r+1}f—6x‘—9x—f

X +x

—4x -9x
—4x —4x

—5x-5

—8x—%

0

Y =3x —9x-5=(x+1)| X —4x-5)
=(x+1)(x* + x—5x-5)

=(x+1)| x(x+1)-5(x+1)|
=(x+1x=5)(x+1).

Therefore, we can conclude that on factorizing the polynomial R b e T , we get
(x+1){x—5){x+1)
iy % +13x7 +32x+ 20

+5 44 437 ]

— . — ] = —

We need to consider the factors of 20, whichare ™= == "= —~+

Let us substitute x= -1 in the polynomial x + 153 +32x+ 20 , to get

(L FIE(1)H32-DF20_ s s 0- 000l

Thus, according to factor theorem, we can conclude that [x+] .-I is a factor of the polynomial

 +13x7 +32x+20

, 9 B o ; ;
Let us divide the polynomial x +13x" +32x+ 120 by e+ -'l , to get




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

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

Therefore, we can conclude that on factorizing the polynomial % =132 +3 2420 , we get
(2+1){x—10){ x+2)

+1

We need to consider the factors of —1 , which are

o I b Y
: : b 237 ot —=29—1
Let us substitute y=1 in the polynomial ~* * % , to get

BTE 3 y 2 oy s
= Ll] _Hil’l h[lj : =21 -Z8S8F3=07S6"y(1)=0

i
Thus, according to factor theorem, we can conclude that 8 * is a factor of the polynomial
By p==gy=]

4ot = Fp—1 (¥=1)
e w by

Let us divide the polynomial ©, to get




2y +3v+1
1 —1}21' +y =2v-1
2y'=2y°
33 -2
3y =3,
y=—1
y=—1
0
2y +y* =2y-1=(y-1)( 2" +3y+1|
=(y-1)(2y" +2y +y +1)

=(v=1)[2y(y+1)+1(y+1) ]|

=(y=1)(2y+1)(y+1).
= g it =2 p—1
Therefore, we can conclude that on factorizing the polynomial ~ - 2 - , we get

(y=1)(2p+1)(¥+1)




CHAPTER 2
Polynomials (Ex. 2.5)

1. Use suitable identities to find the following products:

O (x+4) x+10)

() (x+8)(x—10}

(i) (3x+4)(3x—3

) :.-- s 3.\-\': I.- 2 3 I

(ivy 17+— 1T ——
A . 2 J1-* : f

A

™ [3—2x)(3+2x)

Ax+4) x+10)
Ans. (i) o :

We know that [;.T+c1f] lr.'-"':+ b_.] =x + I_III+EJ_| x+ab

We need to apply the above identity to find the product
(x+4) x+10) = x* +(4+10) x+( 4 10)

= x +14x+40
[x+4)( :r+1EII X +14x+40,

Therefore, we conclude that the product
| x+8) x—10)

We know that [;.T+c1f] lr.'-"':+ b_.] =x + I_III+EJ_| x+ab

We need to apply the above identity to find the product
(x+8)(x-10) ¢ +[84(=10) |x+[8x(-10)]

=x —2x—80.
(x+8)(x—10) L =2x—80

Therefore, we conclude that the product

(3x+4)(3x—

(iii)




(x+a)(x+b)= X+ la+b)x+ab
(3x+4)(3x—5)

We know that
We need to apply the above identity to find the product
(3x+4)(3x—5)={3x) +i 4 4+(-5) i3.r+i 4x(-5)|
=9x%" —3x-20.
(3x+4)(3x—3) N Oy — 3 —20) |

Therefore, we conclude that the product

s AN e )
vy 174+— v ——
¥ 2.1 3|
We know that I:.T‘l‘ J‘J I:.'-'i'__:l-.l =x — ;L" .
. . [ BN
We need to apply the above identity to find the product P+ = | 35
g &
"5 5
= > | 3 |
Y +=ll ¥y —=
7 |- 7 |
s {3 49
=(y°) = =] =y ——.
. ' . 1
3 3
Therefore, we conclude that the product Ve _._‘_; Y= Jis| y"
) 3
™ (3+2x)(3-2x)
i

We know that (.-.;+ ;L'] (:{'— _:Lj =x" =]
(3+2x)(3-2x)

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

=9—4x".

Therefore, we conclude that the product

2. Evaluate the following products without multiplying directly:

(ii) 98 x 96
(iii) 104 x 96

(3+2x)(3-2x) (9—4x"]
’ 1S .




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

We can observe that, we can apply the identity (x+allx+dbl=x"+|a+b|x+ab

(100+3)(100+7) = (100) +(3+7)(100)+3%7
=10000+1000+21
=11021

103%107,,11021

Therefore, we conclude that the value of the product

(i) 9506
9596 can also be written as(100—5)(100—4|

We can observe that, we can apply the identity (x+al(x+bl=x +(ath | x+ab
[._1[:'[:'—5'] ['_1[:][:'——'4] = ['_IDD']: +I_[;—f-] +[—4]_| [._IDD'] +['_—f-'] ¥ [—4 |

=10000-900+20 =9120

05296, 9120

Therefore, we conclude that the value of the product

(iii) 10496
10496 can also be written as(100+4(100-4).

We can observe that, we can apply the identity |x+ vl x—1v)|=x" — 1" withrespect to the

expression [ 100+ 4 :| |_'] O —4_] , to get

(100+4)(100—4) =(100)" —(4)°

=10000-16

=9984

104 %96, 9984

Therefore, we conclude that the value of the product

3. Factorize the following using appropriate identities:

M 9x ~fxp - 1°

(i) 477 —4y+1

-

(i) 2 _

100




Ans. (i)

4

9x” +6x+ 37 =(3x)" +2x3xxy +(¥)

; .1 i :
o x+ ) =+ 2o+
We can observe that, we can apply the identity *

= (3x) +2x3xxy+{y) =(3x+y) .

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

i) 417 —4y+1

437 —4y+1=(2) =222y x1+(1)

o Ax=Y = —2xmy’
We can observe that, we can apply the identity - l T
= (2y) =2x2yx1+(1) =(2y-1).

= (2y —1)(2y — 1)

i) 22
100

'_,':_ .:= el
We can observe that, we can apply the identity [1] ['}J [‘I ':LJ ['-1 ':L:I
po.NT 3 X

B T i v i ¥
:‘:l_-c] — = | =l x4+ x—

\10) L 10/l 10)

-

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

O (x+2v+ 42]1
(@) (2:c—y+2)

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

) (3a—-Tb—c)’

V) (—2x+5v—3z)

o | Ra-dparl
\z" 27 )

=

b -

Ax+2y+4z)
Ans. (i) - -




Weknowthat (x+y+z) =x" +y +z° +2xp +2yz +2zx-

We need to apply the above identity to expand the expression [ x+2v+4 EJ £

- -

(x+2y+4z) =(x) +(2¥) +(42) +2xxx2y+2x2yxdz+2x4zxx
=x'+437 +1627 +4xy +16 3z + 8zx

-

() (x—y+z)

We know that ['_-.;+ _:L'+E;|‘ =x° +_],'2 = +2:{}' +2}'E +2zx

-

We need to apply the above identity to expand the expression [ A v+ EJ ,
fl‘r—}'+?“|: =[2I+|:—E'TI+EJ‘
=(2x) +(=») +(2) + 22 2xx(—p) + 22 (=) x 24+ 2%z % 2x
=43 + EL'E + 7 —dxy—2vz +4ax

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

We know that ['_-.;+ J;+z:|‘ = _'l:: +_],'2 +z: +2:-::L' +2_:|.:E + 27y

-

We need to apply the above identity to expand the expression (—2x+31+2 :J =

=S

(2x+3p+2z) = I_I(—I.rj] +3v+ 2:_1

(=2x)" +(3p) +{22) +2x(2x)x 33+ 2x3yx 22+ 2% 22 x(-2x)

=dx +9v +4z° —12xp+12yz —Bzx

) (3a-Tb—c)
Weknow that [ 1+ J,'+z;|: =x'+ v +z 2y + 22 +22x
We need to apply the above identity to expand the expression [ 3a—Th-= f_"] :.
(3a-To-¢) =[3a+(T8)+(~¢) |
=(3a) +(=TB) +(—c)" +2x3ax(=T8) +2x(~T8)x(—c )+ 2%(~c)x3a
=9a" +490% +¢* —42ab +14bc —bac.

2x+8y—3z :
v) [' ) J




IR S ST SN SN U, SUNIP
We know that [_-"-+}+E_] Xty +ztax +-}E+-E_:{"

-
=

We need to apply the above identity to expand the expression [ Iyt 5y—3 EJ :

(2x+35y—-3z) =| (2x)+5y+(3z)|

=(=2x)"+(5y) +(-32) +2x(2x)=x5 +2x5vx(-32) +2 x(3z) = (-2x)
3 b 5
=4x"4+253° 492" - 2030z +122zx
s 1 "'.I:
o) | _g-_b+1|
2 )

4z + 2+ vz + 22x

ey o Y Z )
=l£ +!“'b_4. —{I]-rrl_-g:ﬂxir’ngll.irgx £ _,;;:E-l-ﬁ':{].ﬂ':ﬂ
4) '\ 2) 4L 2) 2 4

5. Factorize:

M 4x* 2937 51627 +12xy —24vz—16xz

@) 257 + 17 + 822 — 2T+ 4212 -8z

Ans. (i) 4;..:1—9}-3—1531—1?n-—?41-z—1ﬁ:.:z

The expression 4+ + E"L +162° +12xy— 24z — 162z can also be written as

['.21’]‘+I:33;j [—421 233y +2x3yx(—Hz)+2x(Hz)=x2x

We can observe that, we can apply the identity
['_-.;+ -|;+g:|: = _-.;: + 'L': +_?3 +2;{}- + ¥ 17 + 27y with respect to the expression

(2x) +(3x) +i{—dz) +2x2xx3y+2x3yx () +2x( 4z )= 2x,

We get [71+31—4EJ _(2243y_42)(2z+3y_ 42)

Therefore, we conclude that after factorizing the expression

4x*+9y° 162 +12x - 24 vz —16xz we gt




(22 + 3y — 42)(2z + 3y — 4z2)

@) 227 + 17 +82° — 220+ 4212 -8z

We need to factorize the expression R RS - o S E\E.TL' % —1\513—5.".?'

The expression 2+ 4+ 17 £ 87 — :\E.TL' +4-\EIE—SE can also be written as

|I—\|'EI]‘ + kl] + I\EE]‘ + 2= I—‘\E."f.'ll % y+2xypx| Eﬁz |+ 2 'Ixﬁz] ::{[ —‘\E.T] :

We can observe that, we can apply the identity

[' 4+ 'L'+_?\]‘ = _-.:: i _L,l _|__?: + a0+ T yr + 7z with respect to the expression

(— 2| x v+ 2%y %[ 2422 :|+2>< 'Ixﬁz.]x[—ﬁr] , to get

(%) + ()} +(2422) +2x
|: —\E_T-l-_}'-i- Eﬁz]l

Therefore, we conclude that after factorizing the expression
Iyt ;L': o PR :\E_'IL:L' +4ﬁ}2_gﬂ
we get ( V2r4+u+2v22)( V224+4+42+4/22)

6. Write the following cubes in expanded form:

O (2x+1)

(i) (2a-35)

- %3
(i) o +1

| 2 |
Cr 2N
i) | x——_ 3|

L. 37}

Ans. () (2x+1)
We know that (- + }.]3 = v i3 (x+2):
S (2x41) =(2x) +(1) +3%2xx1(2xc+1)
=8x +1+6x(2x+1]
=8x" +12x" +6x+1.




(2x+1) . 8 +12:7 +6x+1

Therefore, the expansion of the expression

@) (2a—35)
We know that ['_x_}-]': =x —1 —3av(x—1)
“(2a-3bY —[\’]‘,ﬂ':l‘ [3&:)3 —3x2ax3b(2a-3b)
=8a —275° —lgabf la— 3-:’:!]

=8’ —36a’b+ 54ab’ — 275",
(2a—=3b) i 8’ —36a’b+54ab’ -

LEX]

275

Therefore, the expansion of the expression

iy

s N
i -
i) | Zx411

ke J
We know that 4+ -L‘J" — +}.3 +3xy [;.I'+_:L';]

| q mll-: .'-. H"-: -ﬁ HII
—x+1 | = —J:' +f1J +3:~==: xxl —x+11}.-
R ) 127 2 Vi )
27 9 (3 )
= +1+= x| —1’+1
g : b4 2 '
77 77 0
=1 oy +—_T +—x+1
8 2
."-3, “".I-: 3? . -I'-
Therefore, the expansion of the expression “x4+]11is
' |
_|" 5 3
(iv) |x= :;L |
L B
(x—v) =x -3 —3xvix—3)




2. Y g (20 2 2.
x——y| =lx) —| =p| —3xxR—p| x—=13
oy 37 3 37
o B G o
=X =¥ 20| X= ¥
27 ¥
E | ,_.r : _1' i E 5
=x —4xX ¥+ ——¥.
. . § : h":. 3 1 —1' 1 8 3
Therefore, the expansion of the expression x=——_ylisx —2xyv+—xy " —— v .
\ 37 © 32T

" -

7. Evaluate the following using suitable identities:

M (99)
G (1027
(i) (998)°

Ans. (i) [:99]3
ILE?Q']E can also be written as (100 Y

Using identity, [;.T— v ) - ;L'E —3xy (x— ;L'-]

—(1F —=3x100x1{100-1)

=
E|

(100-1)° = (100)
=1000000-1-300(99)
=999999-29700
=970299

G (1027

ILIDI_']E can also be written as (100 + 2']3 :

[ER]

Using identity {x+ y) =" +3° +3x(x+1)
(100427 =(100) +(2) +3x100x2(100+2)
=1000000+8+600(102)

=1000008+61200




=1061208

(i) (998)°
I;E‘E‘E']'; can also be written as (1000 -2

-
3

e
= |

Using identity (x— 3} = —3° —33( x— v)
(1000-2) = (1000} —(2) —3x1000x2 (1000 2)
=1000000000-8-6000(998)

=999999992-5988000

=994011992

8. Factorize each of the following:

@ 8 +5° +12a°h+6ab’

(ii)

(i)

(V) 64a° —27b° —1442°h + 108ab’
o, g ]

™ 2Tp = lp? 4=
P 7216 27 747

Ans. () 8o +5° +124°h +6ab’

The expression 8a° + 5 +12a°b+6ab’ can also be written as

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

=(2a) +(b) +3x2axb(2a+5).

Using identity

[+ 1']3 —® 430 3 [ %+ 1) with respect to the expression
(2a) +(B) +3%2ax5(2a+5) we get (2a+b)3_(2¢+0)(2¢+6)(2¢+b)

Therefore, after factorizing the expression

84 +5° +12a°b+6ab”  we get (2a4+0)(2¢+0)(2¢+D)

iiy 8@ = —12a°b + 6ab’




The expression 8a° —b° —12a’h +6ab” can also be written as
=(2a) —(bY —3x2ax2axb+3x2axbhxb
—(2a)’ —(B) —3x2axb{2a—b).

Using identity |: x— 'J: —x -1 =30 l i — 1 | with respect to the expression

=
A

(2a) —(b) —3%2a%b(2a—b), weget (2a_b)3—(2a_D)(2a_D)(24_D)
Therefore, after factorizing the expression

2

we get (211- E")(Zﬂ- D)(?a E")

oo 2T —=1254° =135a+ 22541
aiiy £ 7—125a" —133a+225a
The expression 77 _ 25[13 —135a+ ::5[:!3 can also be written as

=
o

=(3) —(5a) —3x3x3x5a+3x3x5ax5a

=(3) —(5a) +3x3x3a(3-3a).
Using identity
[c— v ]': = —1" =3x |: x — 1) ith respect to the expression

(3)° - (5a) +3x3x5a(3-5a) ., (3-5a)

Therefore, after factorizing the expression

,we get 5a)(3 — 5a)

(V) 64" —278° —144a°b +108ab*
The expression g4 -F _ 27k 1447+ bh+ 1085~ can also be written as

=(4a)’ —(3b) —3Ixdaxdax3b+3xdax3bx3b

=(4a) —(3b) —3x4ax3b(4a-3b).
Using identity |“_-,;_;L:‘|'" - _}.3 —3x(x—1)

with respect to the expression
(4a) —(3b) —3x4ax3b(4a—-3b),
weget (4 3b)3—(4a_3b)(4a_30)(da_3b)

Therefore, after factorizing the expression

Gda’ —27k° — 14448 < 108abk*




weget (da_3b)(4a 3b)(4a 3b)

L. B 5 1

™ 27p'————Zp'+—p
216 .2 4
: 5 1 89 4 1 .
The expression 27 p° ———— p~ +— p can also be written as
216 2 4
=(3 ']3—;;1:-—3}{3 %3 }{1+3}=:3 :x:l:x:l
7) {3 PR3P PRk
oo Y Ife: 1)
=(3p] — = | —3x3px— 3p——
eI g T 51'p 6/
Using identity f‘g—l] ='%X —'L —ETL[J:—;L'-]
with respect to the expression . *1'3 1{ 1
(3p)y = =] =3x3px_! 3p—— |
6) 6 6
_ - il -
to get 1 1 1 1
(30 4) = (—3) (3-3) (3 3)
Therefore, after factorizing the expression 3= .3 1 9 1
4 " 316 = +I‘

s (10 7)' = (0 7) 50 ) (- 3)

(i)  Verify:
W+ =(x+y)(x—+27)
(i) Aws.— 17 =(x—y)(x" +x0+17)
() i }'5 =(x+ J'_'][ X —_1:L'+_:L': |

We know that | x4+ ;L'_]: =x 4+ +3x (x+1)

LFE]

= +17 =[x+ v =3x(x+y)
; F .9 g
={x+¥)| (x+y) —3x |
“'Weknow that [x+1 | = x +2xp+ 3




=(x+y)[x -+
Therefore, the desired result has been verified.

=
= |
=~

i) x — ¥ =|:I—J;j ['J:E +.'I..:L'+:L':]

=
-

We know that ['__-,:_;L- ¥ =x —y° —31}'[I—}'_]-
= x -y =(x-y) +3x(x—y)
={x—y)| (x—») +3x |

“"We know that | x— ¥ ) =xr— 2xp+ v
X =3y =(x—y) fxt—2a + 3" + 3y )

=(x—y)(x" ++37)

Therefore, the desired result has been verified.

10. Factorize:

B3T3 1252°
('~
(ii)

Ans. (i) 2',-‘}'3 +325z2°

The expression 271° +1252° can also be written as (31) +(5z)".
We know that f+3-3:(;r+3-'|[x3—13'+3;2].
3 - . O " i
(3v] +(5z) =(3v+32)|(31) =3pxSz+(52) |
- : L - 4
=(3y+352)( 927 =151z + 2527 ).
@) 64pr —343n°

The expression 64m° —343%° can also be written as (4m) —(Tn) .

e
3

We know that  x~ —JE =(I-J.'][.T2 +1:|.'+_],': ]
(4m) —(Tn)

=(4m=Tn)| (4m)’ + dmx T+ (Tn)

LS|

={4m—Tn] (16m° + 28+ 495 |




64m” —343n°

Therefore, we conclude that after factorizing the expression

(4m—Tn)(16m" +28mm +49n° |

we get
(vii) Factorize:

2Mx =y =z - 90z Ignf +3° +2° —9xz can also be written as
[;3.‘1:;]: +(¥ :]: +[;z:]: —3x3xxyxz

Weknowthat x°+ 3" +z —3mz=(x+y+z)|(x +y +z" —xp—yz—2zx|.

xx yxz={3x+y+z){(3x) +(y) +(2) —3xxy—yxz—2zX%3x|

SA3x) +(y) +lz) -3

Lad

=(3x+1y4+z)|9x +yv +z2" -3 —yz-3x|

Therefore, we conclude that after factorizing the expression 7 ¥~ — 1~ — 7° — 9xyz, we get

(3x+3+ E][E'I: +yi4z —=3Xy—yr—3xz] .

= Bl
<

[x%3+ z]i_le—_}':]‘ ~|y—z) ={z~-x)

(vi) Verify that 7 _ 35 2 _ 337 =

b | ==
|

Ans.

LHSisx + 1 +z —3xz and RHS is é[Jr:+3.'+z][['_:v:—}'\]E +[r__:L'—E\]E +(z —_1']:-!-

Weknowthat x + v +z —3mzr=(x+yv+z)(x +yv +z —xv—1z—zx|.

-

And also, we know that [ e 1 ‘J‘ = _-.;: — ¥y 4 'L': .

I::-:+ ¥+ z:IiFI:.r—J;:I

(x+y+z)| X -2y +y ) Hy =242 |+ 2 -2z +x ) |

'l - - W
(x+y+z)(2x +2p° +2z° =2xy—2yz—2zx|

[ [ e S A e

(x+¥+z) [_1’: +yvi4z2 - —yr—zx).

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




% . s by ] .
B XY TE=0 o that 23+ ¥+ 23— 322

e el o e Rl 5 i o o | e i I e o TR T
Ans. We know that ' :

We need to substitute x +y +z=10

X+ 42 -3nz= (x+y+z) | x* 4+t 4zt —xp—yr—zx), to get
X 43 4z —3x=0) (@12 422 2y Yz 2q)
x4y 4z —3xgz=0

o o J,-': =

Therefore, the desired result is verified.

LEE]

=3xiz.

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

-

O (-12) +(7)° +(5)

LEY]

i) (28) +(—15) +(=13)°

it = _
Leta_ 1-=b_ and':_'_5

We know that, ifﬂ+b+ﬁ =0 then & +& +¢ =3abe

Here @+ B+c=—124T7+5=0

-

S (A12Y +(7) +(5) =3(-12)(7)(5)

——1260

="
-

i) (28) +(—15) +(=13)°

—28 b =15 _
Let ¢ 28.5 13 and € =—13

We know that, ifﬂ+b+ﬂ =1 then & +85 +i¢7 =3abe

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




©(28) +(-15) +(-13)  =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: I3a° —35a+112

. Areas 35yt +13v—12
(i) . .

Ans. (hArea: 25a° —35a+12

25a- —35 2 V& B 9
The expression 25ar —35a+12 can also be written as 2>a —15a—-20a+12

25a4° —15a—20a+12=5a(5a-3)-4(5a-3)

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

e B 5 . Length =(5a—4) and Breadth =(5a -3
rectangle of area =~ & 33a+1Z 2 | ) | J .

L Area: 353t +13v—12
(ii) : -

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

350428y —15y—12=Ty(Sy+4)-3(51v+4)
=(Ty-3)(50+4).

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

35172 21313—12 . Length =[T7y—3)| and Breadth ={5y+4 |
% = 1S : T

rectangle of area

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




@ Volume: 3 —12x
iy olume: 12 Jot 4+ 8k —20k

Ans. (i) ¥ olume : 3t —12x

2=y Ixxx|x—4).
The expression 3 —12x can also be written as : :I

Therefore, we can conclude that a possible expression for the dimension of a cuboid of
1 _ 1%, 3.xand x—4 .

volume o —12x 1s ( / .so we get length=3,breadth=x, height=(x-4)

(i) Volime - 1257 + 8- 20k

12k + 8l — 20k k(120 +8y—20).

The expression * can also be written as

k(1207 +81=20) =k(123° =12y +203— 20|

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

120" + 8ky— 20k 4k.(3y+5) and (¥ 1)
me o 1S

volu

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

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).

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

el
Let the cost of a pen be Rs. ) .

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”.

S
= : x=LkF
Therefore, we can conclude that the required statement will be “ =x-2y=0

(i) Express the following linear equations in the form ax + by + ¢ = 0 and indicate the values of a, b

and c in each case:

o T AT ¢ 7
) 2x+3v=9735

%

—10=0

(i) x—

L |

—-2x+3v =50

(iii)

vy =¥

" 2x =5y

i) 3x+2=0
y=2=0

(vii)




(viii) 5=2x
Ans. () 2x+31r=93%

We need to express the linear equation 2x¥3y= g 3% in the form ax + by + ¢ = 0 and

indicate the values of a, b and c.
2x+31v =935 canalso be written as 2xF3v=235=0

We need to compare the equation 2ExF3v=—= G35 =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%
. ¥
(i) x——— 10=0
3
. ] ¥ ,
We need to express the linear equation e 10:=0 in the form ax + by + ¢ =0 and
..l

indicate the values of a, b and c.

¥ 1
x—--—10 =0 can also be written as l-x—=—=10=10.
5 3
. -L. . .
We need to compare the equation 13— ; —-10=10 with the general equation ax + by + ¢ =0,
to get the values of a, b and c.
1
Therefore, we can conclude that g=] b= By and ¢ =—10
.l'
(i) —2x+3v =06
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+3v-6=10




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 o= —l b=3andc=-6
—2x+3v—-6=0
(iv) x=31
We need to express the linear equation xX= 3}' in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.

% = 31 can also be written as x—3v+0=0

We need to compare the equation xX— 3}' +0=10 with the general equation ax + by + ¢ =0, to

get the values of @, b and c.
Therefore, we can conclude that a= 1= b=—Fande=10 .
v) 2= —5.}'

We need to express the linear equation o —5_}' in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.

23 =—5%¥ can also be written as 2x+3v+0=0

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

Therefore, we can conclude that a= l b=5Sandc=0

(vi) 3x+2=0

We need to express the linear equation dx+2=10 in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.
3+ 2 =) can also be written as 3x+0-v+2=0.

We need to compare the equation ix+0- VT a= 0 with the general equation ax + by + ¢ =0,

to get the values of a, b and c.




We need to express the linear equation M= 2.=10 in the form ax + by + ¢ = 0 and indicate the

values of a, b and c.
}'—2=Dcanalsobewrittenas D-J.‘.'-I—l-_}'—: =4¥;

We need to compare the equation 0-x+1- Y= a=1 with the general equation ax + by + ¢ =

0, to get the values of a, b and c.
Therefore, we can conclude that a=0b=landc=—-2
(viii) 5=2x

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

values of a, b and c.
% = 1+ can also be written as —2x+ 0. Y 5=10.

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.

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




CHAPTER 4

Linear Equations in Two Variables

(Ex. 4.2)

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

¥=3x+3 has
(i) a unique solution, (ii)
only two solutions,

(iii) Infinitely many solutions

: : . A =3x15
Ans. We need to the number of solutions of the linear equation * . We know

that any linear equation has infinitely many solutions. Justification:

—_ o {:5
If--'f-_[:l‘[hen':L 3X0+3

_ = A=
=l g, ¥=IXKIEI=E

Lad

V=

.-'_,-r- 2
pE==2 o, ¥EREEI _

Similarly, we can find infinite many solutions by putting the values of -*- so correct answer is (iii)

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

2x+ =T

(1

iy TETY= 9

iy =Y




2x+1=T
Ans. =T

We know that any linear equation has infinitely many solutions.

_ Yx+y=T
Let us put-- — 0 in the linear equation T , to get
2(0)+3=7 —= =T

e - ll
-

Thus, we get first pair of solutionas * = .

- : . 2x+y=T
Let us put-* = = in the linear equation i , to get

2(2)+3=7 = y+4=T=y=3

| 2.3
Thus, we get second pair of solutionas © = .
=4 . : i 2x+y="]
Let us put-* = ™ in the linear equation ¥ , to get
2(4)+y=T7 =y+8=T=y=-1
.y 1)
Thus, we get third pair of solution as all
— 2x+1v="T
Let us put-- — 6 in the linear equation =T -, to get

2(6)+y=7 =y+12=T=>y=-5

(6.—

Thus, we get fourth pair of solution as *

1Ly

)

, ; . R
Therefore, we can conclude that four solutions for the linear equation =-* TY= 1 are

(0.7).(2.3).(4.-1) and (6.-5)

(i) Tx+ y=9

We know that any linear equation has infinitely many solutions.

AT 1 —

=i : . Tx+p=9
Let us put x =0 in the linear equation - - , to get

E[D]+}'=9 —p=1




(0.9)

Thus, we get first pair of solution as

Let us put ¥ 0 in the linear equation XL P J , to get
i 9
ax+(0)=8 e
' i
. . (8 )
Thus, we get second pair of solution as A
T )
Let us put-* = 1 in the linear equation XL P= J , to get

(l)+y=9=>y=9—m

Thus, we get third pair of solution as. [: I Let us

— T b 2 —
put y=& in the linear equation AXT Y= 9 , to get
Tx+2=09 = ax=T=x=—
kT
Thus, we get fourth pair of solution as — : 2 i
|

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

©0:9):(%:0). (19, (T.2)

iy =Y

We know that any linear equation has infinitely many solutions.

Let us put H= in the linear equation s 4'} , to get
x=4(0) = x=0

. . e %
Thus, we get first pair of solution as L[:|= D_] .

Letusput ¥ = 2 in the linear equation x= 4}' , to get

Tx+ ¥ =

9 are




x=4(2] = x=8

2
s
Thus, we get second pair of solution as :
Let us put Y in the linear equation B , to get
J::-'H_-'l_] = x=16
o _(16.4)
Thus, we get third pair of solution as .
Let us put H in the linear equation IR , to get
J:=—'1[_6;] —
. _ [24.6)
Thus, we get fourth pair of solution as * =4
Therefore, we can conclude that four solutions for the linear equation -* = 4-}' are
(0.0).(8.2).(16.4) and (24.6)
x—dy =
(i) Check which of the following are solutions of the equation % and which are not:
(0.2)
® -
(2.0
(ll) b J
e %
4.0
(iii) e
(V2,442
@iv) £
(1.1}
v) '
(0.2)
Ans. (i) -
= r=2 r— 2y =
We need to put x=0 and s in the L.H.S. of linear equation B 4 , to get




(0)-2(2)=—4

-- LHS. ¥ RHS.
Therefore, we can conclude that li -2 J is not a solution of the linear equation s :':L =4
(ii) [2= DJ
We need to put x=2Iand e 0 in the L.H.S. of linear equation B :':L. =4 , to get
[Ij = I[D_‘_I =2
-- LHS. ¥ RHS.

2.0} . : x=2v=4
Therefore, we can conclude that *  1s not a solution of the linear equation =
(iii) |:-1= DJ
We need to put x=4and Y= 0 in the linear equation B :':L =4 , to get
(4)-2(0) =4
-- LH.S. = RHS.

(4.0) x—2y=4

Therefore, we can conclude that “ 1s a solution of the linear equation

(42,442}

(iv)
_j;':-‘IJF__!' EI'.I.d;I..'=4-.E T—:J::I'

We need to put in the linear equation -

(\2]-2(42)=-72 LHS- 7y2,RH.S=4

.- LHS. = RHS.

(42,442}

Therefore, we can conclude that * ' is not a solution of the linear equation
N P
x—2v=4




(L1)

v)

We need to put x=landy =1 in the linear equation -2y =4 , to get
(1)-2(1)=-1

-- LHS. ¥ RHS.

Therefore, we can conclude that * = - is not a solution of the linear equation e :':L =# .

o A T
4. Find the value of k, if x =2, y =1 is a solution of the equation s K .

x=JZaady=1 2x+3yv=k

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

2x+3v=k

on substituting the respective values of x and y in the linear equation , the LHS and RHS of

the given linear equation will not be effected.
L 2{2)+3(1) =k =k=44+3=k=7

; : p 2x+Iv=k
Therefore, we can conclude that the value of &, for which the linear equation a

= 2 e} h n b
has x=2and 5 1 as 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:

x+y=4
(1)
(i)x-y=2
(>iii) y = 3x
(iv)3=2x+y
Cx+ty=4
() .
= = =3 =2 yv=2
Ans. We can conclude that * I:I: ) 4: - 1::4 ~and e are the solutions of
the linear equation x+y =4 .
We can optionally consider the given below table for plotting the linear equation . on the graph.
X 0 1 2
y 4 3 |2
2 (., &)
‘%“""ﬂ-\...\_\_\_\ |
\-k.i\' « B}
e S




S T
Giy © T~
- b Y — - P T
We can conclude that =~ — 0 Ymdgd= L = 1 and * == V= 0 are the solutions of the
. =2
1near equation = .
AR

We can optionally consider the given below table for plotting the linear equation S S on the graph.

X 0 1 2

y =2 |=1 [

: A
L] . 1
"

iy ¥ = 3%

= T 1l Sl e o
Wecanconcludethat'j‘_'::]F-I'_l:::lﬁ:{-_]'ﬁj'_Eand"J‘_‘“e:all_tcj

i . V=13
Inear equation - .

are the solutions of the

We can optionally consider the given below table for plotting the linear equation R on the graph.

X |0 1 |2
¥ 0 3 |6




SO

(iv)

We can conclude that

linear equation

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

3=32x+ ¥

X=D¥y=3x=1]

F=dxt 3

L X=2y=-1

are the solutions of the

=2x+ v
3=lxty on the graph.

Give the equations of two lines passing through (2, 14). How many more such lines are there,

X 0 2
y 3 -1
(i)
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.

: . . dx=y=0  2x+y=18
We can consider the linear equations = and =" T - .

= 2andy =14
. X=Lodnaly =
We can conclude that on putting the values B

get LHS=RHS.

in the above mentioned linear equations, we

Tx—1 =10

Therefore, we can conclude that the line of the linear equations " and

28x— 41 =0 (2.14)

will pass through the point * . so infinitely many lines can be drawn through
(2,14)

3. If the point (3, 4) lies on the graph of the equation 3"1 AL , 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.

(3.4). ! . o3y =ax+
We can conclude that (3.4 ! is a solution of the linear equation ™ *
We need to substitute ™~ Jandy =4 in the linear equation 3y =axt] , to get
3(4)=al3)+T7 =12=3a+7

5
= 3a=12-7 =3g=5=ag=-

£

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

(i) 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 S 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

Lt

; |
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:

8+5(x—1)=y =8+5x— 5=y =3+5x=).

q fr == 1
We need to draw the graph of the linear equation 3+3x b .




x=0.¥=3x=1Ly= =L P=~1

We can conclude that ? and are the solutions of the
i RNy
1near equation £
. . . : : . b=y
We can optionally consider the given below table for plotting the linear equation < on the graph.
X 0 -1 | -2
v 3 )

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

figures.

For the first figure For the second figure
@) y=x () y=x+2

(ii) x+y=0 [ifjy=x=-2

[iii) y=2x ({ii))y=-x+2

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




2]
i
4 X \ AL A
oy -
X 4 a2ab rT,\\

Ans. For First figure

V=1

(@)
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==lyv=Lx=0v=Uandx=1Ly=—1

Let us check whether are the solutions of the

. . ¥=xX
linear equation * i

ForjL =_1='} =1,weget

Y=X = —1=zl

[p— -

Therefore, the given graph does not belong to the linear equation 5

iy FTY= 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.

Forlr=_1=}.=1,weget
Forlp:ll'} =D,Weget
0+0=0 = 0=0
For _"['=1= J,-:—],weget




x+y =10

Therefore, the given graph belongs to the linear equation™
A

Gii) &~

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 J.'=—1_.;L'=1,we get

=2 =-1=2(1=-1=2.
: : . A=2x
Therefore, the given graph does not belong to the linear equation * .
2 =Ty
(iv) - +3p=7x

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 I=—1,_}'=1,we get

243(1)=7(-1) =243=-T =5=-T7
! : = P VR
Therefore, the given graph does not belong to the linear equation ; !

For Second figure

ey
o ¥ =X
(O
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:"-z_l-'-]'.zj , We get
3=—1+12 = 4=1.
=42

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

R
Giy ¥ v~
We know that if any point lie on the graph of any linear equation, then that point is the solution of that

linear equation.

|__-|I.-_F.r

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

je . _Trais ¥
(i) BT




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 1‘=—1_.;L' =3, we get

3=—(-1)+2 3= 42 =53=5

For x =10, 1=21, we get
2=—{0}+2 =d=3
For x =21 1 =10, we get

=—(2}+2 =0=0

: . . y=—=x+2
Therefore, hat the given graph belongs to the linear equation ~ A
R o

ﬁw1+-}—ﬁ

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 1‘=—1__;L' =3, we get

(-1)+2(3)=6 = -1+6=6=5=6.

x+23="50

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

(i) 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:

, 2 units
, 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
W=F-D

We need to draw the graph of the linear equation , when the force is constant as 5

units, i.e., W=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

N

N

I .
5 " |01
_,—'—"'_'_'_F--_'_--'_F
—I-_'_-_'_‘_'_'_'_-'_-'_
¥ ?—'_'_'_ﬂ?_'_ P ¥

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.

(iv)  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 is Rs y.
We are given that together they both contributed Rs 100.

We get the given below linear equation from the given situation.
x+ 3y =100

We need to consider any 3 solutions of the linear equaltion':'L T 100 , to plot the graph of

the linear equationx+ e 100 .

We can conclude that x=0,y=100,x=50,y=50 and x=100,y=0 are the solutions of the linear
. x+3y=100

equation E: !

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

S 100 on the graph.

x To 50 | 100
v 100 |50 |0

=

F

T ¥ T T b T
L] il 0 c 0 L 1] (o] =] Rl = NG

o

0




v) 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.

(ii) If the temperature is 30°C , what is the temperature in Fahrenheit ?
g
(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.

g

L 5 |
. . . : | 2P
(i) We need to consider any 3 solutions of the linear equation =1 | '+ 32, toplot the

| 5 ]
. . (9
graph of the linear equation ={ = O +32
| & |

We can conclude that C=-40,F=-40,C=0,F=32 and C=40,F=104 are the solutions of the linear

. B: Ve
equation F = — I{'_'j' 3332,

| £ |
E —40 |0 40

—40 | 32 104

h.r]




(40, 104}

-0, <40} ~

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

is 30 .when C= 30y’

Fd "

(9™
F= i[30|+3’f =0wxf+32=86°

| -_\-.'_

Therefore, we can conclude that the temperature in Fahrenheit will be 86 F 2

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

i 9 5

C+32=>2C=95-32=C=63x=
]

35"

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 .
0

F= (D“J+3’*—:+’r°

u.|'-.|::-

'k.

32

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
5

e by

iC+32 == %C: 0-32 :‘;=vn:':=—32:a:E =—17.77.

-

i
Il
L | v

=

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

(v) We need to find a temperature that is numerically same in both Fahrenheit and degree Celsius.So

F=C
(9) OF 4F _
F=]= |F+32 = F——=32=—=3=F =—40".
2 B 3
Therefore, we can conclude that the temperature that is numerically same in Fahrenheit and

—40"

Degree Celsius will be




CHAPTER 4

Linear Equations in Two Variables

(Ex. 4.4)

(iii)  Give the geometric representations of y = 3 as an equation

(i) 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.

(iii) We need to represent the linear equation y=3 geometrically in two variables. We know that

the linear equation y=3 can also be written as 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.
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(iii)  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 written as =" or x =-4.5. I\JVe 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.
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(ii) 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.
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