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Chapter 2

—b +4/b* —4ac

2a

Nature of the roots of quadratic equation
depends upon discriminant i.e., b? —4ac
[Roots are Real have 3 cases]

i). if b>—4ac=0

. pb+J0 -b+0 -b
ie., X= = =—

IQuadratic Formula] x =

Therefore, roots of the given equation are real
{irrational} and unequal

2a 2a 2a
roots are Real { rational } and equal
i). if b> —4ac is perfect square

Let b?> —4ac=d?

—b++Jd?2  —b+d

ie., X= =
2a 2a

roots are Real { Rational } and unequal

Exp2iii) Find nature of roots of 6x* —x—15=0
Sol: Given 6x* —x—15=0 by comparing
a=6b=-1c=-15
Discriminant =b? —4ac

(-1 -4(6)(-15)

=1+360

=361

=19?
Therefore, roots of the given equation are real
{rational} and unequal

i).  if b*>—4ac is positive number e
Let b*>—4ac=e

2a
roots are Real { irrational } and unequal
liv)  roots are Imaginary/ complex conjugate

if b®> —4ac is negative number i.e., — f
Let b* —4ac=—f

b+ ~f -bxif
2a  2a

roots are imaginary / complex conjugate

ie., X=

Exp2iv) Find nature of roots of 4x* +x+1=0
Sol: Given 4x* +x+1=0 by comparing
a=4,b=1c=1
Discriminant =b* —4ac

=(1) -4(4)(1)

=1-16

=-15<0

Therefore, roots of the given equation are
complex conjugate {imaginary} and unequal

Exp 1. Find discriminant of x> +9x+2=0

Sol: we have x*+9x+2=0 by comparing
a=1b=9,c=2

Discriminant =b? —4ac
=9°-4(1)(2)
=81-8
=73

Exp2i). Find nature of roots of x> —8x+16=0
Sol: Given x*—8x+16=0 by comparing
a=1b=-8c=15
Discriminant =b* —4ac

=(-8)" ~4(1)(16)

=64-64

=0

Therefore, roots of the given equation are real
{rational} and equal

Exp2ii). Find nature of roots of x> +9x+2=0
Sol: Given x*+9x+2=0 by comparing
a=1b=9,c=2

Discriminant =b? —4ac
2
=(9)" -4(1)(2)
=81-8
=73>0

Exp3i Determine nature of roots of X> —6X+9=0
And verify the result by solving them

Sol: Given x* —6x+9=0 by comparing
a=1b=-6,c=9
Discriminant =b* —4ac
2

= (-6)" ~4(1)(9)

=36-36

=0
Therefore, roots of the given equation are real
{rational} and equal. Now verification

x? —6x+9=0

X —3x—-3x+9=0
X(x—=3)—3(x—-3)=0
(x—3)(x—3)=0

Either x—3=0 or x—=3=0

soroots of given equation are rational & equal

Exp3i Determine nature of roots of X* +5X+6=0
And verify the result by solving them
Sol: Given x* +5x+6=0 by comparing
a=1b=51c=6
Discriminant =b* —4ac
2

~(5)' ~4(1)(6)

=25-24

=1=1°
Therefore, roots of the given equation are real
{rational} and unequal. Now verification

x> +5x+6=0

X* +3X+2x+6=0
X(x+3)+2(x+3)=0
(x+2)(x+3)=0
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Either x+2=0 or x+3=0
X=-2 X=-3

so roots of given equation are rational & unequal

Exp4 without solving determine nature of roots
of 3x* —4x+6=0
Sol: Given 3x*—4x+6=0 by comparing
a=3b=-4,c=6
Discriminant =b? —4ac
2

=(-4)" -4(3)(6)

=16-72

=-56<0

Therefore, roots of the given equation are
complex conjugate or imaginary and unequal

ax’ +bx+c=0 weget a=1,b=-4,c=13
=~ Discriminant = b? — 4ac

= (-4) - 4(1)(13)

=16-52

=-36

Exp5 without solving determine nature of roots
of 2x* —7x=-1
Sol: Given 2x*-7x=-1
Or 2x*—7x+1=0 by comparing
a=2,b=-7,c=1
Discriminant =b? —4ac

=(-7)" -4(2)(1)

=49-8

=41>0

Therefore, roots of the given equation are real
{Irrational} and unequal

Q1ii). Find discriminant of 4x* —5x+1=0

Sol: Since 4x? -5x+1=0
Comparing with the quadratic equation

ax’ +bx+c=0 we have a= 4,b=-5,c=1
=~ Discriminant = b? — 4ac

~(-5) -4(4)(1)
~25-16
-9

Q1iii). Find discriminantof x* +x+1=0
Sol: Since x* +x+1=0
Comparing with the quadratic equation
ax? +bx+c=0 wehave a=1,b=1,c=1
- Discriminant = b? — 4ac

=1 -4(1)()

~1-4

- -3

Exp6i). Determine the value of k for which
given kx*+4x+1=0 have real roots.

Sol: we have kx* +4x+1=0 by comparing
a=k,b=4,c=1

Discriminant =b” —4ac >0
(4)° —4(k)(1)=0
16-4k >0
16 > 4k

4>k
Or k<4

Q2i). Examine nature of roots of 3x* —5x +1=0

Sol: Since 3x* -5x+1=0
Comparing with the quadratic equation
ax? +bx+c=0 we have a=3,b=-5,c=1
- Discriminant = b? — 4ac
2

=(-5) -4(3)(1)

=25-12

=13>0

As b® —4ac >0, but not a perfect square,
therefor, roots are real {irrational} & Unequal

Exp6ii). Determine the value of k for which
given 2x*+kx+3=0 have real roots.

Sol: we have 2x*+kx+3=0 by comparing
a=2,b=k,c=3

Discriminant =b* —4ac >0
(k)" -4(2)(3)=20
k?-24>0
k?>24
Vi > /24
k| > 2/6
+k > 26
Either k> 2\/6 or —k > 2\/6
k<-26

Q2ii). Examine nature of roots of 6x* +x—-2=0
Sol: Since 6x° +x—-2=0
Comparing with the quadratic equation
ax? +bx+c=0 we have a= 6,b=1,c=-2
- Discriminant = b? — 4ac
=(1) -4(6)(-2)
=1+48
=49
=72
As b? —4ac is a perfect square,
Therefor, roots are real;{rational} & Unequal

Exercise 2.1

Q1i). Find discriminantof x* —4x+13=0

Sol: Since x* —4x+13=0
Comparing with the quadratic equation

Q2ii))Examine nature of roots of 3x*+2x+1=0
Sol: Since 3x* +2x+1=0
Comparing with the quadratic equation
ax’ +bx+c=0 we have a=3,b=2,c=1
- Discriminant = b? — 4ac
=(2) -4(3)(1)
=4-12
=-8<0
As b? —4ac <0, Therefor, roots are
imaginary & unequal or Complex conjugate
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Q3i). For what value of k the roots of
x° +kx+9=0 are equal.
Sol: Comparing x* +kx+9=0
with the quadratic equation ax? +bx+c =0
we have a=1,b=k,c=9
As the roots are equal, therefore
= Discriminant =b? —4ac=0
= (k) - 4(1)(9)=0
=k?*-36=0
=k?=36
= k=16

5+5

2

SS:{—5;£I—5;J5}

X =

Unequal & irrational

Qa3ii). For what value of k the roots of

12x* +kx+3 =0 are equal.

Sol: Comparing 12x* +kx+3=0

with the quadratic equation ax? +bx+c =0
we have a=12 ,b=k,c =3

As the roots are equal, therefore

- Discriminant =b? —4ac =0

= (k) -4(12)(3)=0
=Kk -144=0

=K =144
=>k=112

Qaiii). For what value of k the roots of

x? —-Bx+k =0 are equal.

Sol: Comparing x> -5x+k=0

with the quadratic equation ax? +bx +c =0
we have a=1,b=-5,c=k

As the roots are equal, therefore

- Discriminant =b? —4ac=0
2

=(-5) -4(1)(k)=0
— 25-4k =0
— 25 = 4k

25

k=22
—Ty

Q4ii). Determine whether 4x% +12x+9=0
have real roots and if so, find roots.

Sol: Comparing 4x?+12x+9=0

with the quadratic equation ax® +bx +c¢ =0
we have a=4,b=12,c =9

To check the nature of the roots

- Discriminant = b? — 4ac

- (12)" - 4(4)(9)
=144 -144
=0
As b? —4ac =0, therefor, the roots are real

{ rational } and Equal { Repeated }
Since roots are real so we will solve further

4x* +12x+9=0
(2x)2 +2(2x)(3)+ (3)2 =0

(2x+3)2 =0
(2x+3)(2x+3)=0
2x+3=0 2x+3=0
Either 2x =-3 or 2x =-3
x=3 x=3
2 2

Solution Set= {_?3} Repeated

Q4i). Determine whether x* +5x +5 = 0have
real roots and if so, find roots.

Sol: Comparing x* +5x+5=0

with the quadratic equation ax? +bx+c=0
we have a=1,b=5,c=5

To check the nature of the roots

- Discriminant =b? — 4ac

2

=(5) -4(1)(5)

=25-20

=5>0
As b? —4ac >0, but not a perfect square,
therefor, roots are real; Unequal and irrational
Since the roots are real sowe will solve further
Using quadratic formula

= —b +/b? — 4ac

Putting values of a,b & c

2a
_-(B)=\(57 -4()3)
2(1)
X = -5++25-20
2

Q4iii). Determine whether 6x* +x—-2 =0
have real roots and if so, find roots.

Sol: Comparing 6x* +x-2=0
with the quadratic equationax® +bx +c =0
we have a=6,b=1,c=-2
To check the nature of the roots
- Discriminant = b? — 4ac
2

=(1) -4(6)(-2)

=1+48

=49

=72
As b® —4ac is a perfect square, therefor, the

roots are real “Unequal and rational”
Since roots are real so we will solve further

6x*+x-2=0

6x* +4x-3x-2=0
2x(3x+2)-1(3x+2)=0
(2x—1)(3x+2):0

2x-1=0 3x+2=0
Either 2x =1 or 3x=-2
x:l xz__z
3

Solution Set= {%%2} Unequal and rational
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Q5i). Determine nature of roots of

3x? —10x + 3 =0& verify result by solving them.
Sol: To check the nature of the roots

Comparing 3x*-10x+3=0

with the quadratic equation ax? +bx+c =0
we have a=3,b=-10,c=3

- Discriminant = b? — 4ac

=(-10)"-4(3)(3)

=100 -36
=64
=82
As b? —4ac is a perfect square, therefor, roots
are real "Unequal & rational” Verification
3x*-10x+3=0
3x* -9x-x+3=0
3x(x-3)-1(x-3)=0
(3x-1)(x-3)=0
Either Or
3x-1=0 3.0
3x =1 X=o=
1 x=3
X =—
3

Solution Set = {3%} Unequal and rational

=(0)" ~4(1)(-3)

=0+12

=12
As b? —4ac > 0, but not a perfect square,
therefor, roots are real “Unequal and irrational”

Verification Sincewe havex? -3=0
x?=3
— x=+3

S Set= {\/g, —«/5} roots are Unequal & irrational

Qb5ii). Determine nature of roots of

x* —6x+4=0& verify result by solving them.
Sol: To check the nature of the roots

Comparing x* —6x+4=0

with the quadratic equation ax® +bx +c¢ =0
we have a=1,b=-6,c=4

- Discriminant =b? —4ac

2
=(-6) -4(1)(4)
=36-16
=20>0
As b? —4ac >0, but not a perfect square,

therefor, the roots are real “Unequal and irrational”
Verification Using quadratic formula

o b b~ 4ac

Putting values of a,b & ¢

2a
_—(o)=\(-6) —4(1)(4)
2(1)
x — 6++/36-20
2
e 6+20 _6+2{5
2 2
x=3i\/5

SS= {3 + \/5,3 - \/5} roots are Unequal & irrational

Q6i). For what value of k the roots of

2x° +3x+k =0 are (a) Real (b) Imaginary
Sol: Comparing 2x° +3x+k=0

with the quadratic equation ax® +bx +c =0
we have a=2,b=3,c =k

(a) if roots are real then b? —4ac >0

= (3)° -4(2)(k)=0

=9-8k=>0

= 9> 8k

=25k or k<2
8 8

(b) if roots are imaginary then b® —4ac <0
= (3 -4(2)(k)<0
=9-8k<0

= 9 <8k

:>§<k Or k>§

Imaginary k >

Solution Set {Re al k <

|

00[\0 ™[0

Q6ii). For what value of k the roots of

kx? +2x+1=0are (a) Real (b) Imaginary
Sol: Comparing kx? +2x+1=0

with the quadratic equationax® +bx+c=0
we have a=k,b=2,c=1

(a) if the roots are real then b> —4ac>0
= (2) -4(k)(1)=0

=4-4k=>0

=4 >4k

=1>k Or k<1

(b) if roots are imaginary then b®* —4ac <0

= (2)2 - 4(k)(1) <0

=4-4k<0

= 4 < 4k

=1<k Or k>1

Solution Set _ JReal k<1
Imaginary k>1

Q5iii). Determine nature of roots of x* —3=0
& verify result by solving them.
Sol: To checkthe nature of the roots

Comparing x* —3 = 0 with the quadratic
equationax® +bx+c=0s0a=1,b=0,c=-3
- Discriminant = b* —4ac

QGiii). For what value of k the roots of

x? +5x+k =0are (a) Real (b) Imaginary
Sol: Comparing x*+5x+k=0

with the quadratic equationax® +bx +c =0
we have a=1,b=5c=k

(a) if the roots are real then b? —4ac >0
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_ (5)2 —4(1)(k) 50 IProduct ofthe'\c/gbe roots of unljt\>}|_
—~25-4k>0 Sincea)z_“T"?’ :>a)2=_1_T'3
=25 > 4k

>k k<=
= Or

(b) if roots are imaginary then b? —4ac <0
= (5) - 4(1)(k) <0

=25-4k <0
= 25 < 4k
:>§<k Or k>?
25
Solution Set _ Real k<

Imaginary k > vy

Taking 1.ww? = (1)(_1"' ﬁj(—l;ﬁ}

4
3

-
+

===
w =1

4
4

[Cube root of unity|
Let x be a cube root of unity, then

x=31=(1)
1 3
o -(¢)
= x> =1
= x-1=0
= x>-13=0
= (x-1)(x*+x1+1?)=0
= (x—l)(x2+x+1):0
Eitherx_1=O Or x> +x+1=0
x=1

Comparing with the quadratic equation
ax? +bx+c=0we have a=1,b=1,c=1
Using quadratic formula

_ b+ b* —4ac

Putting values of a,b & ¢

2a
2
o ZW={) -4(1)(1)
2(1)
_—1:1-4
N 2
oo 1EV3 _-1£iV3 S
2 2
Solution Set— {11 “1+i3 ~ ‘\/5}
2 2
Let o=t +2i\/§ = @? = '\f then
Solution Set = {1, o, a)z}
ISum of the cube roots of unity|
1). l+o+0° =0
Sol: since = 1 +2i\/§ N —2ix/§
Taking LHS and putting the values
1+w+w? =1+ —1+ \/3 + _1;‘@
21+“2 -1-V3 g_o RHS

IReciprocal of the cube roots of unity|
Since W’ =1

2
Taking w= W.W—2
w

3

W

w

1

WZW
And w2 =w Y
W

W3

=— -~ w=1

W

1

wl ==

w

Exp 7 Show that

X+ y? = (x+ y)(x+wy)(x+w2y)

Sol: Taking RHS =(x+ y)(x+wy)(x+w2y)
=(x+ y)(x2 +wxy+w2xy+w3y2)

2

(x+ y)( W+W xy+1.y2)
(x+y) (< +(-1)xy +y?)
(x+y)(x* =xy+y?)

3

=x*+y

Exp8.Evaluate w*, w*,w® w" w? w™
Sol: Givenw®™, w?* w® w' w? w

W =(w?) = (1) =1
w = (w? )8 =(1)°=1

w? = (w? )30 =(1)" =1

33
W101 =W99.W2 :(Wa) .W2 =l.W2 =W2
W’ =w3l=w"? W3 w2 =w
W — Wfl3 1 713 713 W3><5 713+15 \N2

Exp9 Show that (—1+i\/§) +(—1—i\/§) =16
“1+ia3 :wz_—1—iJ§
2 2

Sol: since w =
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2w=-1+iv/3, 2w* =-1-i\/3

Taking LHS (—1+i\/§)3+(—1—i\/§)3
= (2W)3 + (2W2 )3
=23W3+23(W3)2
=8(1)+8.(1)’

=8+38
=16 RHS

Exercise 2.2

Q1i). Find cube root of -1
Sol: Let x be a cube root of -1, then

x=3/—_1=(—1)%

= x® =-1

= x*+1=0

= x3+13=0

= (x+1)(x*-x1+1%)=0

= x+1 (xz—x+1)=
Eitheri”IO Or x*-x+1=0

Comparing with the quadratic equation

ax’ +bx+c=0wehave a=1,b=-1,c=1
Using quadratic formula

_ —b+b* —4ac

Putting values of a,b & ¢

2a
o —(DE() - 4(1)@)
2(1)
X = i\/_
i\/_ +iV3
- : 2 > =Vt
(1505
"z
Either __((1-"3) or __ (1+i3)
2 2

Solution Set = {—1, —a),—a)z}

Comparing with the quadratic equation

ax’ +bx+c=0wehave a=1,b=2,c=4
Using quadratic formula

_ ~b£+/b* —4ac pytting values of a,b & ¢

2a
(2= -4(1)(4)
2(1)
_—2+4-16 _-—2++-12
2 2
—2+J-3x4 -—2x2i3 .
= > = > =1
Eitherxzz(_“i*/g) Or x:z(_l_iﬁ)
X =2w i X = 2a° °

Solution Set = {2,2(0,2502}

Q1ii). Find cube root of 8
Sol: Let x be a cube root of 8, then

><=3/§=(8)§
()" - {(e)* |
= x> =8
= x> -8=0
= x3-23=0
= (xfz)(x2+x.2+22)=0
= (x—2)(x2+2x+4)=0
Either x-2=0 Or x*+2x+4=0
xX=2

QJiii). Find cube root of - 27
Sol: Let x be a cube root of - 27, then

x=3727 =(-27)s

=  X*=-27

x*+27=0
x*+3*=0
(x+3)(x* —x.3+3%)=0
Either X+3=0 or x*-3x+9=0
X=-3

Comparing with ax® + bx + ¢ = 0 we have
a=1b=-3c=9 Using , _ ~b*+b® —4ac

2a
~(-3)£4(-3)° ~4(1)(9)
2(1)
. 3+./9-36 _ 3+./-27
2 2

ny 3+./9(-3) _ 3+3/-3
2

2

X = —3(—_1“1 _3J
2

Either x=_3(_1_2‘/§J Or x=—3[_1+\/§]
2

X =—3wW* X =—-3w
Solution Set = {—3, —3w, —3W2}

X =

Q2i). Evaluate @ + »*® + &
Sol: Since ®? + 0*® + ©™

— a)12 +a)57+1 +a)93+2

:a)3><4 +a)3><19 w +a)3><31 a)

= (a)3 )4 + (a)3 )19 .+ (a)3 )31 a° Lot =1
=(1)' +(1)" 0+ (1)

=1+lo+1.0° lto+0® =0
=l+w+ad°

=0
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Q2ii). Evaluate (1+o -’ )7
Sol: Since (1 - )7
:({1"'0)}—(02)7
(o]

= (_2(02 )7 _ (_2)7 27
= 128" = —128@'?*?
= —128(0)3 )4 o = —128,(1)4 W
=-1280°

Aro+0® =0

1+w=-0°

Q2iii). Evaluate (1+3a)—w2)(1+a)—2a)2)
Sol: Since (1+3a)—a)2)(1+a)—2a)2)
= ({1+ a)} +Za)—a)2)<{1+a)} —Za)z)

= —a)2+2w—co2)(—a)2—2a)2) A+ o=-0?

Q2ii). Evaluate (1+3w+Ww?)(1+w—2w’)
Sol: Since (1+3W+W2)(1+W—2W2)
= (1+ W+ W + 2W)(—W2 —2W2)

=(0+2w)(-3w’)

=—6wW’
=6
Q3i). Prove that (1+20)(1+20%)(1-0-0®) =6
Sol: Take LHS (1+20) (1+2a) )( —w )
—{1(1+2a)2)+2a)(1+2a) )}( ~{w+a })

= {1+20" +20 + 40°}(1-{-1})

= {1+2(e" +0) + 41f(1+1)

{1+2( 1)+4}(2)

=(1-2+4)(2)
=(3)(2)
=6 =RHS
Hence (1+2a))(1+2a)2)(1—a)—a)2)=6
Q3ii). Prove that (—1+iJ§)4 (—l—iﬁ)5 — 51202
Sol: As w = -1 +2'\/§ and o = -1 _2'\/5
-  2w=-1+i3 and 20% =-1-i\3

Take LHS (_1+i\/§)4 (_1_iJ§)5 - (2@)4 .(Zco2 )5
=2'w*. 2%
=16 x 320"
=512,
=512w".w?
= 512(0)3 )4 w?
=512 x1.0°
=512w?

Q4i). Show that x* —y® = (x —y)(x - ay)(x - )
Sol: Take RHS (x -y )(x - a)y)(x - cozy)

—(X V) {x(x-0%y) -y (x-oty)|

—y){x* - o’xy - a)xy+a)y}
(x y){x (0 +o xy+a)y}
=(x- y){x xy+1y}
=(x- yZ{x2+xy+y}

=x’ -y’ =LHS

Hence x* —y* = (x—y)(x-wy)(x-a%y)

Q4ii). Show that(1+a) )(1+w2)(1+a)4)(1+a}8)=1
Sol: Take LHS (1+o)(1+0®)(1+0*)(1+°)
:(1+a))(1+a)2)(1+a)3a))(1+a}6a}2)
:(1+w)(1+w2)(1+a))(1+a)2) Lot =1
Rearranging the same factors
~(tro)(t+ ) 1+ o) 1+ of)

=(tro) (trof)
~{(tro)(aror))
{1(1+a) )+a)(1+w2)}2
-

2
1+’ +o+w }

{0+1}

=1=RHS
Hence (1+a) )(1+w2)(1+a)4)(1+a)8)=1

IRelation between the roots|( Solutions )
and the coefficients of the quadratic equation
Let a, B be the roots of the quadratic

equation ax’ +bx+¢c =0, a#0 sothat
_—b+b*—4ac zg 5= —b —+/b? —4ac
2a 2a

[The Sum of the roots|
—b +/b® —4ac L b- \Vb® —4ac
2a 2a
(—b +b? —dac)+ (—b b 4ac)
- 2a
_ —b++b® —4ac —b—+b? — 4ac
B 2a
_ —b-b++b? —4ac —\b? — 4ac
B 2a

Sum=a+ g =

www.taleem360.com



Exercise 2.2 26

Chapter?2
2 2
-2 (a+p) =(3a)
b ¢ o’ + [F° +2af3 =9a* Puttingthevalues
ath=- 7+2(a?)=9a?
[The Product of the roots| 7 _9a% — 232
Produc‘tzoc.ﬂz(_bJr :2_4GCJ[_b_ ‘:2_4“} 7=T7a’
a a )
a’ =1
(—b)2 - (\/b2 - 4CIC)2 —a=t1
- (20)2 Exp13. Find value of k if roots of X* —7x+k =0

differby unity
= 7 Sol: Givenroots are differ by unit Assume that

2
b2—b24f4ac o, a+1 be therootsof x> —7x+k =0
4aq. b —(-7
4ac e L. S:a+a+1:;b:(T):7
da 2a+1=7
“a 200=7-1
Exp10i). Without solving find the sumand 20 =6
product of the roots of 2x* —3x—4=0 =3
Sol: Given 2x* —3x—4 =0 by comparing & Mk .
a=2b=-3c=-4 P:a(a+1):E=I=k putting o =3
b —(-3 _
*. sum of roots S :—bzgz§ 3(3+1)_k
a 2 2 k=12

a_ 2 Find the value of k such that 2a+58 =7

Exp10ii). Without solving find the sumand

G 2 _ A
product of the roots of 3x* +6x—2=0 Jo; Glven Lt ey =0

Sol: Given 3x* +6x—2 =0 by comparing a.,.ﬁ:ﬂ "
a=3,b=6,c=-2 9 af = l2)
.. sum of roots S:_—b:_—6:—2 OH‘,B:E

a 3

c -2 a+f=3... (1)

. Product of roots P = a 3 Given condition 2a+58 =7
Expl1l. Find value of k so that sum of roots of 2a+2p+3p=17
2x° +kx+6 =0 is equal to three times product 2(0{ +ﬂ)+3ﬂ =7 putting
of roots 2(3)+3ﬂ=7

Sol: Given 2x* + kx+6 =0 by comparing

a=2,b=Kk,c =6 according to condition 6+34="71
sum of roots = 3x Product of roots 3p=7-6
S =3P 3p=1
b3 1
a a 3
—b =3c puttingtheval 1
_k:3(6p)u MMV Putineq(1) a+§:3
k=-18 a—3—l=—9_1=§
3 3 3
Exp12. Find value of a if sum of square of roots k .
2 —=q Puttin
x* —3ax+a’=0is7 eq(2) 9 B utting
Sol:Given @ + 7 =7 and x> —3ax+a’ =0 Ez(gj(l]
by comparing A=1B=-3a,C=a’ 9 (3)\3
¢ a k_38
P—C{ﬂ———T—a 9 9
_ —(—-3a = k=8
S:a+ﬂ:—b: ):3a
a 1
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Exp15. Find value of m and n if both sum and
product of roots of mx? —5x+n=0

Sol: Given mx® —5x+ n =0 by comparing
a=m,b =-5,c =n according to condition

~a+ =10 ~af=10
(=5 _49 M _10
m m
5=10m n=10m
S _ 1 1
lo_m n:lO(E) m:E
1
m_E n=>5

Exercise 2.3

Q2. Find the value of k if sum of the roots of
2x% +kx +6 =0is equal to product of roots.
Sol: Comparing 2x° +kx+6=0

with the quadratic equation ax® +bx+c=0
we have a=2 ,b=k,c=6

According to the given condition

Sum of the roots = Product of the roots i.e.,

a+pf=ap
b_c xby a
a a
-b=c
Substituting the values of b and ¢
-k=6
= k=-6

Q1i). Without solving equation, find the sum &
product of roots of 4x* —4x-3=0

Sol: Comparing 4x° —4x-3=0

with the quadratic equation ax® +bx +c¢c =0
we have a=4 b=-4,c=-3

Sum of the roots

a+pf= b Putting values of aand b
a

a+ﬂ:@:%:1

Product of the roots
a.f= < Putting values
a

-3
a.ﬂ = T

Q1ii). Without solving equation, find the sum
& product of roots of 2x* +5x+6 =0

Sol: Comparing 2x* +5x+6 =0

with the quadratic equation ax® +bx+c =0
we have a=2 b= 5,c=6

Sum of the roots

a+pf= - Putting the values of aand b
a

-(5)_-5

atf=—"%"=5

c .
Product of the roots «.f =— Putting values
a

6
Ls===3
a.fp >

Q3. Find the value of k if the sum of square of
the roots of x* —Bkx + 6k =0 is equal to 13.
Sol: Comparing x* —5kx +6k* =0

with the quadratic equation ax® +bx +c=0

we have a=1,b =- 5k, ¢ =6k?
Sum of the roots

a+pf= b Putting the values of aand b
a
~(-5K) 5k _

1 1
Product of the roots

a+f= 5k

a.fp= € Putting the values of a and ¢
a

6k?
a.f = 1

According to the given condition
o’ + % =13
a® + 2 +2apB 20 =13
(a+ ) ~2ap =13 r.a®+b? +2ab=(a+b)
Putting the values of o+ £ and a.f we get
(5K) -2(6k?) =13
25k? —12k? =13

= 6k?

13k? =13
=k?=1
=k=41

Q1iii). Without solving equation, find the sum
& product of roots of 3x* +2x-5=0

Sol: Comparing 3x* +2x-5=0

with the quadratic equation ax® +bx+c =0
we have a=3 ,b=2,c=-5

Sum of the roots

a+f= b Putting the values of aand b
a

-(2)_-2

artf=—3"=73

Product of the roots .5 = £ Putting values
a

-2

a.fp 3

Q4. For what value of k the roots of the
equation x* —5x+k =0 differ by unity.
Sol: Comparing x° -5x+k=0

with the quadratic equation ax® +bx+c =0

we have a=1 b= -5C=k
Sum of the roots

a+pf= b Putting the values of a and b
a

a+ﬂ=#5)=?:5

Product of the roots
c :

a.f =— Putting the values of aand c
a

k
a.ﬂ—T—k
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According to the given condition Differ by unity Q5. For what value of k the roots of the
a-p=1 equation x* —9x+k+2=0 differ by three.

Using formula
4of = (a + ﬁ)2 ~(a- ,8)2 putting the values

4k = (5) (1)’
4k =25-1
4k = 24

24

k=252 =
7 =6

Q4. For what value of k the roots of the
equation x> —5x+k =0 differ by unity.
Sol: Comparing x° -5x+k=0

with the quadratic equation ax® +bx+c=0
we have a=1,b= -5,c=k

Let the roots are o, f=a+1

Sum of the roots

a+ f= _—b Putting the values of a, b &
a

-5 _,
1

a+a+l=

20=5-1
4

a=—=2
2

Product of the roots
a.p _— Putting the values of a, c,«, & S
a

a(a+1)=§

2(2+1)=k
k=6

Sol: Comparing x* —9x+k+2=0

with the quadratic equation ax® +bx+c=0
we have a=1,b= -9,c=k+2
According to condition Let roots are «,a +3

Sum of the roots
-(-9)
a+a+3=——~=
1
20=9-3

a:§:3
2

Product of the roots

k+2 .
a(a+3)= I putting the value of «
3(3+3)=k+2

18=k+2
k=18-2

k=16

Q5. For what value of k the roots of the
equation x* —9x+k+2=0 differ by three.
Sol: Comparing x> —9x+k+2=0

with the quadratic equation ax’ +bx+c=0
we have a=1 b= -9,c=k+2
Sum of the roots

a+ f= _—b Putting the values of aand b
a

a+ﬂ=¥_9)=%=9

Product of the roots
a.f= < Putting the values of a and ¢
a

mﬂ=5%3=k+2

According to given condition
Roots are Differ by three

Using formula
4ap =(a+ ﬂ)z ~(a- ﬁ')z putting values
4(k+2)= (9)2 — (3)2

a—pF=3

4k +8=81-9
4k =72 -8
64
5% 4
k 2 6

Q6. If a,B be the roots of x* -5x+k =0,
find ksuchthat 3a +2 3 =12

Sol: Comparing x* -5x+k=0
with the quadratic equation ax® +bx +c=0
we have a=1,b= -5,c=k

So, a+pf= - Putting the values of aand b
a

_ _5) §
1

a+f=—"L=2-5

1

Now a.f = ¢ Putting the values of a and c
a

a.p :%: k
According to the given condition
3a+2p=12
a+2a+2p=12
a+2(a+ﬁ) =12
a+2(5)=12
a+10=12
a=12-10

a=2

La+pB=5
2+p3=5 La
p=5-2=3

Now using a.f =k
(2)(3) =k

k=6

La+pB=5

2

La=2,=3

Q7. Find the value of m and n if both sum and
product of the roots of the quadratic equation

mx* —3x—n=0 are equal to % .
Sol: Comparing mx? -3x-n=0

with the quadratic equationax® +bx +¢c=0
wehave a=m,b=-3,C=-"N

Sum of the roots = 2
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=3 then find value of symmetric function 1 + 1
a+p
b_3 a
a 5 Sol: As ¢, 5 are roots of ax* +bx+c¢ =0
Putting the values of a and b 11 B 1 1 «a
—(—3) 3 So—F—="—=X—4—X—
) _3 a p p a p «a
m 5
15 = 3m 1.,1_2+8 putvalues
a p of

=m=5 b e
Product of the roots = 2 =+

a a
af =3 b a
c_3 “ac
a 5 b
Putting the values of a and ¢ =—
-n 3 c
™ 5 Expl6vi): If ¢, 8 are roots of ax® +bx+c=0
— 3 . . .
?n == ~m=5 then find value of symmetric function i2+i2
=n=-3 ¢

Expl6i): If «, B are roots of ax®+bx+c=0
then find value of symmetric function  + 3

Sol: As a, 3 are roots of ax” +bx+c =0

a+pf=—
a

Expl6ii): If ¢, 5 are roots of ax’ +bx+c=0
then find value of symmetric function o3

Sol: As a, 3 are roots of ax* +bx+c=0

a,BzE

a

Expl6ii): f «, B are roots of ax* +bx+c =0
then find value of symmetric function o + /32
Sol: As o, f are roots of ax* +bx+c=0

ol + P =a’ + [ +20B-2af
=(a+ )" —2ap putting the values

b? 2c a
:—2——)(—
a’> a a
_ b?-2ac
a.2

Expl6iv): If «, B are roots of ax* +bx+c =0
then find value of symmetric function o + °
Sol: As a, f are roots of ax* +bx+c=0

.'.(a+,8)3 =a’+ ° +3af(a+ B)
o+ =(a +[5’)3 —3af3(a + f)put values

HRGS

a® a’ a

—b®+3abc
a3

Expl6v): If «, B are roots of ax*+bx+c=0

Sol: As a, 5 are roots of ax* +bx+c =0

1 1 B 1 1 o
St e T X et g X
a” p° p° o p o«
1 1 a?+p
?+F: a7
o’ + 2 +2apB —2ap

= pEyL
2
_(a+5) _220‘5 putting values
(aB)

GRS

put values

[Formation of guadratic equation through roots|

Since ax®*+bx+c=0

b C
X2+ =x+—=0
a a

xz—[—E]X+E=0
a a

X2 —(a+pB)x+aff =0
X2 —Sx+P =0|

Exp 17 Form a quadratic equation whose
roots are 1++/5 and 1-+/5
Sol: Roots of quadratic eq are 1+/5&1-+5
Sum of roots =S =1++/5+1—+/5=2
Product of roots p = (1+ Jg) (1_J§)
=t (5]
P=1-5=-4
Since x* —Sx+ P =0 putting values
x* —2x+(-4)=0
x> —2x-4=0
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Exp 18i) Form a quadratic equation whose
roots are 2a+ 1 and 2b +1

Sol: Roots of quadratic eq are 2a + 1& 2b +1
Sum of roots S =2a+1+2b+1

S=2a+2b+2

Product of roots P =(2a+1)(2b+1)
P=4ab+2a+2b+1

Since x*>—Sx+ P =0 putting values

X’ —(2a+2b+2)x+(4ab+2a+2b+1)=0

Exercise 2.4

Exp 18ii) Form a quadratic equation whose
roots are a* and b?

Sol: Roots of quadratic eq are a and b?
Sum of roots S =a*+b?

Product of roots P = a?b?

Since x* —Sx+ P =0 putting values

x2—(312+b2)x+a2b2 =0

Exp 18iii) Form a quadratic equation whose

1 1
roots are — and —
a b

Sol: Roots of quadratic eq are 1 and %
a

Sum of roots S=1+l=a_+b
a b ab

Product of roots P = lxl = i
a b ab

Since x*>—Sx+P =0 putting values

X2 _(a__'_b] X+i =0 multlply by ab
ab ab

abx*—(a+b)x+1=0

Q1i). If a,B be the roots of ax* +bx+c=0,
find the value of &S+ fa

Sol: Sum of the roots o + g = 2
a

Product of the roots «.f = <
According to the given cond(i]tion
B+ Ba= aﬂ(az +ﬂ2)
= aﬁ(az + % +2ap - Zaﬂ)
_ aﬁ({a ) - Zaﬁ)

Putting the values a + 3 and a,

Exp 18iv) Form a quadratic equation whose

2 3
roots are — and —
3 2

Sol: Roots of quadratic eq are % and g

Sumofroots g = 2,3_4+9_13
3 2 6 6

Product of roots p = % x g =1

Since x* —Sx+ P =0 putting values

x? —%x+l= 0 multiply each term by 6

6x>—13x+6=0

Q1ii). If a, be the roots of ax* +bx+c=0,
find the value of (a - )’

Sol: As we know a+ﬂ=_—b &az.ﬂ:E
a a

According to the given condition
Using formula

(a—ﬁ)z =(a+ﬂ)2 —4ap

Putting the values a + 3 and a,

b2 4
(«-p) ~Faa
2 J—
(0( _ﬂ)Z _ b 240C

Exp 18v) Form a quadratic equation whose

roots are E and 5
5 2

Sol: Roots of quadratic eq are % and g

Sumofroots s 2,2 _4+25_ 29
5 10 10

Product of roots p = é x g =1

Since x* —Sx+ P =0 putting values
%2 — 294 11— 0 multiply each term by 10
10

10x* —29x+10=0

Q2i). Find quadratic eq whose roots are 1,%

Sol: Sum of the roots

1 2+1 3
=]+ ="--=
a+pf +2 > >

Product of the roots

1) 1
«r=-)(3)-3
The required equation is given by

x? — (Sumof the r‘oo‘rs)x + (Pr' oductof the r‘ooTs) =0
Putting the values a + 3 and a,

x2—3xil_ xby 2
2 2
3 1
2x? -2.= 2.-=20
x SX+2.5

2x?2 -3x+1=0

Q2ii).Find quadratic eq whose roots are—3,4
Sol: Sum of theroots a+f=-3+4=1

Product of the roots a.3 =(-3)(4)=-12
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The required equation is given by

X — (Sumof the r‘ooTs)x + (Pr‘ oductof the r‘ooTs) =0

Putting the values a + 3 and a,

x* —(1)x+(-12)=0

x?-x—-12=0

Q2iii). Find quadratic eq whose roots are

3+ \/E 3- \/E

Sol: Sum of the roots

a+ﬂ:(3+\/§)+(3—\/5)
=3+2+3-42
=3+3+/2-2

=6
Product of the roots

a.ﬁ=(3+ﬁ)(3—ﬁ)
a.p=(3) -(~2)

a.ff=9-2
af=7
The required equation is given by
x* - (Sumof theroots)x + (Product of theroots) =0
Putting the values a + 3 and a,
X —6x+7=0
Q2iv).Find quadratic eq whose roots are @,—2a
a+ f= (a) + (—2(1)

Sol: Sum of the roots —a-2a
=-a
Product of the roots % = (a)(-2a)
a.f =-2a°

The required equation is given by

x’ - (Sumof theroots)x + (Product of theroots) = 0
Putting the values a + 3 and a,

x* —(-a)x+ (—Zaz) =0

x?+ax—-2a°=0

Q3. Form a quadratic eq whose roots are
square of roots of eqax® +bx+c=0a=0

Sol: Since a,B be the roots of ax’ +bx+c=0

a+,8:_7b & a.ﬂz%

The roots of the required equation are ol B
= Sum of the roots =&’ + f°
=a® + % +2ap -2ap
2
(a + ﬁ) —2apf

- Product of the roots = &*.°

The required equation is given by

x? — (Sum of the r‘ooTs)x + (Pr' oductof the r'oo‘rs) =0

2 2
x2 —[b —22acjx+(c_2j =0
a a

= a®x? —(b2 —20c)x+(c2) =0

Q4i). If a, B be roots of 2x* +3x+1=0, then

find value of & 4 B
L «
Sol: Comparing 2x* +3x+1=0

with the quadratic equation ax® +bx +c=0
we have a=2 ,b=3,c=1

Since a,B be the roots of 2x* +3x+1=0

b -3 c 1
=—=— and a.f=—==
a+p a 2 a-p a 2
Now .8 _aa BB
a a B a p
a? + B
=
_a2+,82+2a,872a,8
- =
_(a+ﬂ)2—2aﬂ
- N
B 2
a, B_ (;3] —2[3]}1
poa |2 2)| 2
Z+£=_2_ZXE} 2
B a |4 2 2|1
a P_ 9—4}3
B a | 4 1
a B_5
g a 2

Q4ii). If a, B be roots of 2x* +3x+1=0, then

find value of i2+i2
a
Sol: Comparing 2x* +3x+1=0

with the quadratic equation ax® +bx+c =0
we have a=2 b=3,c=1

Since a,B be the roots of 2x* +3x+1=0

a+ﬂ=—b=—3 and oz.ﬁzsz1 Now
a 2 a 2
1,1 _p 1 1 a2
aZ ,82 2 a2 ﬂz aZ
_,6’2+a2
- azﬂz
a? + B2 +2ap - 2apf
- azﬂz
(a+ﬂ)2—2aﬂ
- azﬂz

Putting the values

a> p* o4 2 2
1 1 9-4 4
— g =——x=5
a’ B 4 1

www.taleem360.com



Exercise 2.4 32

Chapter?2
Qdiii). If a, B be roots of 2x* +3x+1=0,
. aZ ﬂz
then find value of — + &~
(04

Sol: Comparing 2x? +3x+1=0

with the quadratic equation ax® +bx+c =0
we have a=2 ,b=3,c=1

Since a,B be the roots of 2x* +3x+1=0

b -3 c 1
a+ﬁ—?—? and o. —E—E Now
@ B _ad BB
p a a p a p

aC+p

= v

_(a+ﬁ)3—3aﬂ(a+ﬁ)

= o

(a + b)3 =a®+b* + 3ab(a + b) Putting values
2

X2 — (Sumof the rooTs) X+ (Pr oductof the roofs) =0

x? —[_1—256jx+(1):0

= 15x* —(-26)x+15=0
= 15x% +26x +15=0

2

a’ 2 27 9 2| 2
Z 4L | =22 k2

a 8 4 21 1
ot f_-27+18 2

a 8 1
a B _-9
yii a 4
Q5. If a, B be roots of 3x° —2x+5=0, then

find the equation whose roots are %,5

Sol: Comparing 3x*-2x+5=0
with the quadratic equation ax® +bx+c=0
we have a=3 ,b=-2,c=5

Since a,B be the roots of ax’ +bx+c=0

_-b_=(=2) _2 and _c_
arvb=T=—3 "3 @5 4R

R WO

The roots of the required equation are 7,
=~ Sum of the roots

p_aa BB

e ax PP
B a a B a p

_a?+ B
- =
_a®+ B +2af —2apf
= —
(a+ﬂ)2 —2af
= o
z+£={(z]2_2(§j}§
5 a [\3 3)| 3
a2 (19013
p o 9 5
a p_-26
g o 15
- Product of the roots g£=1 o)
p a

Q6. If a, B be roots of x> —4x+2 =0, then

, : 1 1
find equation whose roots area + —, f+—
a

B
Sol: Comparing x> —4x+2=0

with the quadratic equation ax® +bx+c=0
we have a=1,b=-4,c=2

Since a,B be the roots of ax’+bx+c=0

a+ﬂ:%b:¥4):%:4 and
c.2
1

a.ﬂ=0=

The roots of the required equation are

a+l,,8+l
a

B

~ Sum of the roots

=2

1 1 _ Ry 1 o
a+a+'8+,6’_a+ﬂ+,6a+,8a
1,1 LAY
a+a+,6+,8—a+,3+ o
Putting the values
a+é+ﬂ+%:4+%
a+l+,6’+l—4+2—6
o £ B
=~ Product of the roots
oz+l ,6’+l :aﬁ+ﬁﬁ+£.é+i
o aff o [ of
2 2
a+é ,6’+l :aﬂ+$+%
2
-2
a+l ,34—1 =aﬂ+i+(a+'8) el
o 7] af aff

Putting the values

1 1 1 (4 “_2(2
(a+; ,B+Ej=2+§+%
(a+% ﬁ+%}§ 162—4
(a+l ﬂ+lj=4+1+16—4=1_7
a i 2 2
The required equation is given by
x* —(Sumof theroots)x + (Product of theroots) = 0

x2 —(6)x+[1?7j =0

=2x* -12x+17 =0

+

N =

24
1

IDivision of Polynomial|
Quotient

Divident s G | E |
Divisor x Quotient Its General Formula

Re mainder
Divident = ( Divisor ) (Quotient )+ Re mainder
This result is known as “Division Algorithm”

Divisor
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IRemainder Theorem]|
A polynomial of degree n=>1, divided by

(x—a) until a constant is obtained called
remainder denoted by f (a)

IFactor Theorem: A polynomial f(x) has a
factor (x—a) iff f(a)=0

ISynthetic Division:] The method of synthetic
division for dividing the polynomial of degree

n ax'+a x"'+a X" +--+ax +a, by
x—a is illustrated and described as follow:

a, a, a_, - a a, Row one
a + + + + +
l aa, ab ac ad ae Row Two
a, b ¢ --.d e f Row Three
: Coefficients of Quotient ! Remainder
b=a ,+aa
e e=a +ad
where  c=a, ,+ab and
f=a +ae
.o d — e + aC
Quotient should be

a X" +bx"?+cx" P4+ dX+€  of degree
(n-1) if Remainder is zeroor f =0

And Quotient is also known as Depressed
polynomial.

Since 1 &-2 is a zero of Polynomial so we have
13-m+n=0 ............. (1)
3+m+n=0 ........... (2)

16+2n=0 by adding eq(1) and eq (2)
=n=-8 putineq (2)
3+m+(-8)=0
m-5=0
m=5
Thus m=5 &n=-8

Expl9: Use synthetic division to find the
Quotient Q(x) and the remainder R when
3x* —2x* —150 is divided by x—4
Sol: Given P(x)=3x>-2x*+0x-150
And divisor Xx—4=0 —=x=4
Then by synthetic division

4 3 -2 0 -150

12 40 160

3 10 40 10
Therefore Q(x) =3x* +10x+40 & R=10

Exp22:if -1 and 2 are roots of quartic equation
x* —5x?+4=0 use synthetic division to find
other roots

Solution: Given quartic eq x* —5x*+4=0
And roots are -1 and 2

Then by synthetic division

-1 1 0 -5 0 4
-1 1 4 -4
1 -1 -4 4 0
2 2 2 -4
1 1 -2 0

Q(X)=x*+x-2=0 having other factors
X*+2x-1x-2=0
X(x+2)-1(x+2)=0
(x+2)(x-1)=0

Either x+2=0 or Xx-1=0
Thus other two roots are X=-2& x=1

Exercise 2.5

Exp20: use synthetic division to find the value
of k if 2 is a zero of 2x* +x® +kx* -8
Sol: Given P(x)=2x"+x>+kx* +0x—8
And given zero is 2
Then by synthetic division

2 2 1 K 0 -8

4 10 2k+20 4k+40

2 5 k+10 2k+20 4k+32
Since 2 is a zero of Polynomial so

4k +32=0
4k =32
k=-8

Q1i). Use synthetic division to find the
quotient Q(x) and remainder R when
3x® +2x%* —x —1is divided by x+3
Sol: Since 3x® +2x* —x -1

And x+3=0 =Xx=-3
-3 3 2 -1 -1
-9 21 -60

3 -7 20 -61
Therefore Q(x)=3x*-7x+20 & R=-61

Exp21: use synthetic division to find the value
of m and n if X-1&X+2 are factors of
X2 —mx? +nx+12

Sol: Given P(x)=x*—mx*+nx+12
Given X—1and X+2 are factors. There zeros

X=1=0=>x=1&X+2=0=>Xx=-2
Then by synthetic division

1 1 -m n 12
1 1-m 1-m+n
1 I-m 1-m+n 13-m+n
-2 -2 2+2m

1 -1-m 3+m+n

Q1ii). Use synthetic division to find the
guotient Q(x) and remainder R when
2x° —7x% +12x—27 is divided by x—3
Sol: Since 2x3 —7x% +12x -27

And x-3=0 =x=3
3 2 -7 12 -27
6 -3 27

2 -1 9 0
Therefore Q(x) —2x*-x+9 andR=0

Q1iii). Use synthetic division to find the
quotient Q(x) and remainder R when
2x* —3x? +5x — 7 is divided by x +2
Sol: Since 2x* —3x? +5x -7
=2x*+0x* -3x* +5x -7

And x+2=0 =>x=-2
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-2 2 0 -3 5 -7
-4 8 -10 10
2 -4 5 -5 3

Therefore Q(x)=2x*-4x* +5x-5 & R=3

Q2. Use synthetic division to find the value of
kif -2 is azeroof x*+4x* +kx+8

Sol: Since x* +4x° +kx +8
Given zero x = -2 of polynomial

-2 1 4 K 8
2 -4 -2k+8
1 2 k4  -2k+16=R

Since -2 is a zero of the given polynomial
Orx + 2 is a factor so its Remainder =0
Therefore R=-2k+16=0

= 2k =-16
—16 _

8
-2

=k =

a—b+1:O---(1)
a+b+3=O---(2)
2a+ 4 =0

2a=-4

—4
a=?=—2
Put in equation ( 2 ) we get
-2+b+3=0
b-2+3=0
b+1=0
b=-1

Hence a=-2,b=-1

Q3. Use synthetic division to find the value of
pand qif x+1 and x—2 are the factors of

X3 +px? +qx+6

Sol: Since X3 +px® +gx+6

Factor x+1=0 =x=-1
Factor x-2=0 =x=2
-1 1 P q 6
-1 -p+1 p-g-1
1 pl -ptg+tl p-q+5=0
2 2 2p+2

1 P+1 P+g+3=0
Since x+1 and x-2 are the factors of
the given polynomial so the remainder = 0

p-q+5=0--(1)
p+q+3=0---(2)

2p+ 8=0
2p=-8

-8
P=?=—4
Putin eq (2) we get
-4+q+3=0
qg-4+3=0
q-1=0
qg=1
Hence p=-4,q=1

Q5. One root of the cubic equation

x} -7x-6=0 is 3. Use synthetic division to
find the other roots.

Sol: Since x> -7x-6=0
Orx*+0x*-7x-6=0

3 1 0 -7 -6
3 9 6
1 3 2 0

Therefore Q(x)=x*+3x+2 and R=0

To find the other roots take Q (x) = 0
x?+3x+2=0
x?+2x+1x+2=0
x(x+2)+1(x+2)=0
(x+1)(x+2)=0

Either or
x+1=0 x+2=0
x=-1 X=-2

Hence the other roots are -1, -2

Q4.1f x+1 and x—2 are the factors of the
polynomial X* +ax* +bx+2 then using
synthetic division, find the values of a and b.
Sol: Since x* +ax? +bx +2

Factor x+1=0 =x=-1
Factor x-2=0 =x=2
-1 1 a b 2
-1 -a+l a-b-1
1 a1l -at+b+1 a-b+1=0
2 2 2a+2

1 at+l a+b+3=0
Since x+1 and x-2 are the factors of
the given polynomial so the remainder = 0

Q6. If—1 and 2 are roots of the quartic
equation x* —5x° +3x* +7x-2=0 . Use
synthetic division to find the other roots.
Sol: Since x* —5x* +3x* +7x-2=0

-1 1 -5 3 7 -2
-1 6 -9 2
2 1 -6 9 -2 0
2 -8 2
1 -4 1 0

Therefore Q(x) =x* - 4x+1
To find the other roots take Q (x) = 0
x? —4x +1=0 Comparing with

ax’ +bx+c=0 wehave a=1,b=-4,c=1
using quadratic formula

2
. —b+b? —4ac Putting values of a, b & ¢
a

2
e (M) -2 (@)
2(1)

< — 4+ /16 — 4 :4i«/12

2 2
 — 4a+Ja<3 _ 4a4x23

2 2
x:gizfzziﬁ

Hence the other roots are 2 + \/5 2-3
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ISimultaneous Equation; A system of
eguation which have a common solution is
called simultaneous system of equation.i.e.
ax+by=c

} —s Simultaneous Linear equation

dx+ey=f

Exp23: Solve 2x+y=10" e system
4x* +y> =68

Sol; Given system 2x+y=10 .............. (1
4X2 —+ y2 = 68 ................ (2)

Formeq (1) y=10-2X........ (3) putineq (2)
4x* +(10-2x)" =68

4x* +100—40x +4x* —68=0

8x% —40x+32 =0 divided by 8

x> —5x+4=0

x> —4x-1x+4=0

X(x—4)-1(x—4)=0

(x-1)(x—4)=0

Either x—1=0 or x—-4=0

x=1 X=4 putineq (3)
y=10-2(1) y=10-2(4)
y=10-2 y=10-8
y=8 y=2
Solution of the given system ={(1,8),(4,2)}
Exp24: Solve x-y=1 the system

x> +3xy+y*=-1
Sol: Given system X—y=7 ............ (1)
And XA3XY+Y =—1 e 2)
Fromeq (1) X=7+Y ........... (3) putin (2)
(7T+y) +3(7T+y)y+y* =—
49+14y +y* +21y +3y° +y* =—

Y2 +3y* +y? +14y + 21y +49+1=0
5y?+35y+50=0 divided by 5
y>+7y+10=0
y>+5y+2y+10=0
y(y+5)+2(y+5)=0
(y+2)(y+5)=0

Either y+2=0 or y+5=0
y=-2 y=-5 Putin (3)
x=T7+(-2) x=7+(-5)

Solution of given system = {(5,—2),(2,—5)}
2 2

X“+y
Exp25: solve

the system
2x* —y* =8 y
Sol: Given system X*+y* =4 ......... (1)
22 —y? =8 ......... 2)

Adding (1) & 2) 3x% =12
x? =4 taking square root
X=12

Put x> =4 ineq (1)
4+y*=4
y*=0
=y=0
Solution of given system ={(-2,0),(2,0)}

Exercise 2.6

Q1i). solve 2x -y =3 the system
x*+y?=2
Sol: Since 2x -y =3---(1)
X2 +y? = 2---(2)
Form equation (1)
2x-y=3
2x-3=y-(3)
Putting the value of y in equation (2) we get
x? +(2x-3) =2
x? +(2x)" ~2(2x)(3)+(3) =2
X2 +4x* -12x+9-2=0
5x? -12x+7 =0
5x? -7x-5x+7 =0
x(5x-7)-1(5x-7)=0
(x-1)(5x-7)=0

Either Or
10 5x-7=0
X~ % Bx =7
x=1 7
x:_
5
Substituting these values in equation (3)
= -7
Whenx =1 X_A
=2(1)-3 —2(7/)—
Rl ey
Y: 1_ y:145_3
=" 14-15 -1

5 5

Y
Solution Set —{ 1 1 [% —j}

Q1ii). Solve x+2y =0  the system
X% +4y* =32
Sol: Since x +2y =0--+(1)
x* +4y? =32--(2)
Form equation (1) we have
x+2y=0

x =-2y-(3)

Putting the value of y in equation (2) we get
(-2y)" +4y* =32

Ay* +4y* =32

8y> =32

y> =4 =y=12
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Substituting these values in equation (3) y=4- 2(1) y—4- Z[EJ
When y =2 y=-2 _4_2 5
Y _20-26
x =-2(2) x=-2(-2) y=2 5
X = —4 X = 4 y = __56

Solution Set = {(—4,2),(4,—2)}

Qliii). Solve 2x -y =-8 the system

X’ +4x =y
Sol: Since 2x -y =-8-+-(1)
X +4x=y-(2)
Form equation (1)
2x-y=-8
2x+8:y---(3)

Putting the value of y in equation (2) we get
X° +4x=2x+8

x?+4x-2x-8=0
x(x+4)-2(x+4)=0
(x—2)(x+4)=0

Either Or

x-2=0 x+4=0

x=2 x=-4
Substituting these values in equation (3)
Whenx =2 X=-4
y=2(2)+8 y=2(-4)+8
y=4+8 y=-8+8

y=12 y=0

Solution Set = {(2,12),(—4,0)}

Solution Set = {(1,2), %3%6}}

Q1iv). Solve 2x+y =4
x*-2x+y?* =3

Sol: Since 2x+y = 4...(1)

X2 —2x +y? :3...(2)

Form equation (1)

2x+y=4

y=4-2x-(3)

Putting the value of y in equation (2) we get

X2 —2x+(4-2x)" =3

x> —2x+16—-16x+4x* =3

5x2—-18x+13=0

5x? —13x—5x+13=0

x(5x—13)-1(5x—13) =0

(x-1)(5x-13)=0

the system

Either Or

5x-13=0
o 11= 0 5x =13
X =

x==2
Substituting these values in equation (3)
Whenx =1 x=2

Q1v). Solve 4x° +5y° =4 the system
3x° +y* =3
Sol: Since 4x* +5y® = 4---(1)
3x° +y? =3-+(2)

From equation (2) we get
3x* +y* =3
y? =3-3x%-(3)
Putting the value of y in equation (1) we get
4x* +5(3-3x*)=4
4x* +15-15x* =4
4x* —15x* =4-15
—11x* =-11
X = i

-11
x> =1
Substituting x* =1 in equation (3) we get
y’ =3-3(1)
y?=3-3=0
Therefore x* =1 and y* =0

Taking square root
x=+land y=0

Solution set = {(il,O)} = {(1,0),(—1,0)}

Q1vi). Solve 5x° =y* +9  the system
x* =-y? +45
Sol: Since 5x? =y* +9--+(1)
x* =-y® +45--(2)
Adding equations (1) and (2)
5x? =y®+9
x? = —y® +45
6x* = +54

x2=5?4=9

Substituting x* =9 in equation (1) we get

5(9)=y?+9

45-9=1y?

y* =36

Thus x* =9 &Yy? = 36 Taking square root
x =13 &y =16

S.S ={(+3,26)} ={(3.6).(-3.6).(3.-6).(-3.-6)|

Q1vii). Solve 4x* +3y* -5 =0 the system
2x* +3y°-4=0
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Sol: Since 4x* +3y*-5= O---(l)
2x* +3y* -4 =0--(2)
Subtracting
4x* +3y*-5=0
+2x* +3y* $4=0
2x° -1=0

Substituting x? =% in equation (1) we get

4[%]+3y2—5=0
2+3y*-5=0
3y? ~3-0
3y? =3

3

Y2=§:1

Therefore x? =% and y® =1
Taking square root

x:ii and y =11

x*+3x+2=0

X2 +2X+1x+2=0
X(x+2)+1(x+2)=0
(x+1)(x+2)=0

Either x+1=0 or x+2=0

x=-1 Xx=-2 putin (3)
y=4+(-1) y=4+(-2)
y=3 y=2

Solution set ={(-1,3),(-2,2)}

2
+1
Solution set =:| —=,#*1
[z

2i) soive T =° The syst

i) Solve e system
Q2) X* +3xy+2y> =0 Y
Sol: Given system X+y=9 .......... (1)

X2 4+3xy+2y° =0 oveee (2)

From(1) y=9—X ............ (3) putin (2)

x? +3x(9—x)+2(9—x)2 =
X% + 27X — 3%’ +2(81—18x+ x*)=0
X2 —3x*+27x+162-36Xx+2x* =0

X2 —3x% +2x* +27x—36x+162=0
-9x+162=0

—-9x =-162

x=18
Putineq (3) y=9-18=-9
Solution set = {(18,—9)}

Exp26: A rectangular shed is being build that
has an area of 120 square feet and is 7

Feet longer than it is wide. Determine its
dimensions.

Sol: Let width = X feet

Length = x+7 feet
Given that area = 120 square feet

X(x+7)=120
x?+7x-120=0
x? +15x—8x-120=0
X(x+15)-8(x+15)=0
(x—8)(x+15)=0

Either x—8=0 or X+15=0
Xx=8 X =-15 which is impossible

Therefore width of rectangle = 8 feets
And Length of rectangle = 8 + 7 = 15 feets

" y-x=4
Q2ii). Solve 2% 4 xy+y? =8 the system
Sol: Given system y—Xx=4 ........... (1

2X°+Xy+y =8 .......... 2)
From (1) y=4+X ........ (3) Putin(2)

2X° +X(4+X)+(4+ x)2 =8
2X2 +4X+ X* +16+8x+x* =8

2X° + X2+ x> +4x+8x+16—-8=0
4x* +12x+8 =0 divided by 4

Exp27: A men purchased a number of shares
of stock for an amount of Rs. 6000 if he had
paid Rs. 20 less per share, number of share
that could have been purchased for amount
of money would have increased by 10. How
many share did he buy?
Sol: Let number of share = x
The amount paid per share =y
Total amount = 6000

Xy =6000 .........cennnen (1)

According to condition
(x+10)(y—20) = 6000
Xy —20x+10y —200 =6000 put (1)
6000 —20x+10y —200 = 6000
—20x+10y—-200=0 putvalue of X

—20x +1O(Mj —200 =0 multiply by X
X

—20x* +60000—200x =0 divided by -20
x? +10x—3000=0

x* +60x —50x —3000 =0
X(x+60)—-50(x+60)=0
(x—50)(x+60)=0

Either Xx—50=0 or x+60=0

x=50 X =—60is not admissible
Thus number of share purchased is 50
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Exercise 2.7

Q1. Find two consecutive positive integers
whose product is 72.

Sol: Consider consecutive integers

First positive integer = x

Second positive integer =x +1

Then according to the given condition

x(x+1)=72
x*+x-72=0
x?+9x-8x-72=0
x(x+9)-8(x+9)=0
(x-8)(x+9)=0

Either Or
x-8=0 Xx+9=0
Xx=8 X=-9

We take only positive integer as given in question
First integer =8
Second integer =8 +1 =9

between any two points should be positive
Width of the hall =4 meter
Length of the hall =4 +5 = 9 meter

Q2. The sum of the square of three
consecutive integer is 50. Find the integers.
Sol: Consider consecutive integers

First integer = x

Second integer =x +1

Third integer = x + 2

Then according to the given condition

x2+(x+1)z+(x+2)2 =50

X +x?+2x1+1% +x*+2x2+2°-50=0
XC+xP+x+2x+4x+1+4-50=0
3x*+6x-45=0  + by3
x?+2x-15=0

x? +5x-3x-15=0
x(x+5)-3(x+5)=0

(x-3)(x+5)=0

Either Or

x-3=0 x+5=0

X=3 Xx=-5

Take x=3 Take x=-5
1st integer =3 1%t integer =-5

2" integer =3+1=4 2" integer =-5+1=-4
3 integer =3+2=5 3 integer =-5+2=- 3

Q4. The sum of two numbersis 11 and sum
of their squares is 65. Find the numbers.
Sol: Consider two numbers

First number = x

Second number =y

Sum of two numbers is 11

x+y=11--(1)
Sum of square of two numbers is 65
x* +y? =65--(2)

From equation (1)

x+y=11

y=11-x--(3)

Putting the value of y in equation (2)
x? +(11—x)2 =65

x*+117 —-211.x + x* =65 =0

x? +x%-22x+121-65=0

2x* -22x+56=0 +by2

x> -11x+28=0

x? -7x—4x+28=0
X(x-7)-4(x-7)=0
(x—4)(x-7)=0
Either Or
x-4=0

x-7=0
x=4 X =

Putting the value of x in equation (3)
y=11-4 y=11-7
y=7 y=4
Whenx =4
15t number = 4 1st number =7
2"4 number =7 2" number =4

Whenx =7

Q3. The length of prayer hall is 5 meter more
than its width. If the area of the hall is 36
square meter. Find length and width of hall.
Sol: Consider dimension of the hall

Width of the hall = x

Length of the hall =x +5

Then according to condition Area =36 m?

X(x+5)=36

x> +5x—-36=0

x> +9x—4x-36=0
X(x+9)-4(x+9)=0
(x—4)(x+9)=0
Either x-4=0 Or x+9=0

We take only positive integer because distance

Q5. The sum of square of two numbers is
100. One number is two more than the other.
Find the numbers.
Sol: Consider two numbers according to
condition ( one number is 2 more than other )
First number = x
Second number =x + 2
Sum of square of two numbers is 100

x? +(x+2)" =100
x?+x?+2x2+22-100=0

2x% +4x+4-100 =

2x* +4x-96 =0 +by 2

x> +2x-48=0

x? +8x—-6x-48=0
x(x+8)-6(x+8)=0

(x-6)(x+8)=0

Either Or

x—-6=0 x+8=0

X=6 X=-8

Whenx =6 Whenx =-8

1st number = -8
2" number=-8+2= -6

1st number =6
2" number=6+2=8
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Q6. The area of a rectangular field is 252
square meter. The length of its side is 9
meter longer than its width. Find its sides
Sol: Consider dimension of rectangular field
Width of the hall = x

Length of the hall =x +9

Then according to the given condition

Area = 252 m?

x(x+9) =252
x?+9x-252=0

x? +21x-12x-252=0
x(x+21)-12(x+21)=0
(x-12)(x+21)=0

Either Or
x-12=0 x+21=0
x=12 x=-21

We take only positive integer because distance
between any two points should be positive
Width of the rectangular field = 12 meter
Length of the rectangular field = 12 +9=21 meter

x?+3x-108=0

x? +12x-9x-108 =0

x(x+12)-9(x+12)=0

(x-9)(x+12)=0

Eitherx_9=O or X+12=0
x=9 x=-12

We take only positive integer because distance

between any two points should be positive
Base =9 Perpendicular = 9 + 3=12

Q7. One side of a rectangle is 3 centimeter
less than twice the other. If the area of the
rectangle is 54 square centimeters, then find
the sides of rectangle.

Sol: Let width of rectangle = x
Than according to condition

Length of the rectangle = 2x—3

Given that Area = 54 cm?

x(2x-3) =54

2x* -3x-54=0

2x? -12x+9x-54 =0
2x(x-6)+9(x-6)=0

(2x+9)(x-6)=0
Either Or
2x+9=0

2x =—-9
-9

2

We take only positive integer because distance
between any two points should be positive

Width of the rectangular field = 6 centimeter

Length of the rectangular field = = 2(6) -3
=12-3
=9 cm

X =

Q9. The sides of a right triangle in cm are
(x - 1),x,(x + 1). Find the sides of triangle.

Sol: Since in right angled triangle the longest
side is hypotenuses, so

Hypotenuses =x +1

Base = x

Perpendicular =x — 1

Using Pythagoras theorem

Base? + perpendicular’= hypotenuses?

x2+(x—1)2 :(x+1)2
X2 +x?-2x1+12 =x*+2x1+12
2x%2 —-2x+1-x*-2x—-1=0

2x? —x* —2x-2x+1-1=0

x?2 -4x =0
x(x—-4)=0
Either x=0

When x=0

Perpendicular =0 -1=-1

Base =0

Hypotenuses =0 +1=1

We take only positive measurement because
distance between any two points should be
positive, so we neglect the above dimensions
When x=4

Perpendicular =4-1=3

Base =4

Hypotenuses =4 +1=5

Q8. The length of one side of right triangle

exceeds the length of other by 3 centimeters.

If the hypotenuse is 15 centimeters, then find
the length of the sides of triangle

Sol: since the triangle has three sides

Let Base = x Perpendicular =x + 3
And hypotenuses = 15 centimeter

Using Pythagoras theorem

Base? + perpendicularzz hypotenuses?

x2+(x+3) =15°
x?+x*+2x3+3* =225
2x? +6x+9-225=0

2x° +6x-216=0 +by?2

Q10. A farmer bought some goats for
Rs.9000. If he had paid Rs. 100 less for each,
he would have got 3 goats more for the same
amount of money. How many goats did he
buy, when the rate in each case is uniform?
Sol: since cost each goat is uniform

Let the cost of each goat = x

Number of goats =y

Former bought some goats for Rs. 9000

i.e., Xy =9000

9000
X =—— 1000 less for each, he got 3

y

goats more for same amount
(x—100)(y+3)=9000

Xy +3x—100y — 300 = 9000
Putting the values of x and Xy

9000 + 3(@] —-100y - 300 = 9000

27000 140y -300-0 +by 100

%_y_ko xby "y"
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?.y—y.y—&y =0y
270-y*-3y=0
~y*-3y+270=0
y?+3y-270=0

y? +18y -15y -270=0
y(y+18)-15(y +18)=0

(y-15)(y+18)=0

Either or
y-15=0 y+18=0
y=15 y=-18

Since number of goats cannot be negative
So number of goats y =15

= 128((&)3 )2 o'+ (a)3 )4 a)zj
~128((1f o' (1) 0] ot -1
= 128(a)+a)2)
=128(-1)
--128

“lto+0®=0

Review Exercise 2

Q1. Fill in the correct circle only
i). if the sum of roots of

(a+1)x*+(2a+3)x+(3a+4)=0is-1
then product of roots

O 0 O 1
O 2 O 2

if). The sum of the roots of quadraticeqis
2 & sum of cubes of roots is 98 the eq

O x*-2x-15=0 o) x* —=2x+15=0
O x*-4x+15=0 O None of these
iii). If a,b,c positive real numbers, then
both roots of eq ax’ +bx+c=0 are always
o) Imaginary O Irrational

o) Rational o) All of these
iv). If a and b are the roots of

4x* -3x+7=0 then the value of 1+1 is

O -3/4 O 37
O -3/7 O a7

Q2. For what value of k the roots of the
equation 3x* -5x+k =0 are equal

Sol: Comparing 3x* -5x+k =0

with the quadratic equation ax’ +bx+c=0
we have a=3 ,b=-5,c=k

According to the given condition
=b®—-4ac=0
=(-5)-4(3)(k)=0
=25-12k =0

=25 =12k

25
k=22
AT

Q3. Evaluate (—1 + i\/§)7 + (—1 —i\/§)7

Sol: As w = -1 +2'\/§ and &? = -1 _ZI\/g
—  2w=-1+i/3 and 20? =—1-i\3
Take(-1+iV3 )7 +(-1-i3 )7 = (20) +(20)

— 27607 + 270)14

=27 (a)éa)l + a)lza)z)

Discriminant

Q4i). Without solving the equation. Find the
sum and product of the roots of 4x* -1=0
Sol: Comparing 4x° +0x-1=0

with the quadratic equation ax® +bx+¢c=0

we have a=4 ,b=0,c=-1
Sum of the roots

a+ f= _—b Putting the values of a and b
a

Product of the roots

a.fp= ¢ Putting the values of a and ¢
a

-1
a.,b’ = Z

Q4ii). Without solving the equation. Find the
sum and product of the roots of 3x* +4x =0
Sol: Comparing 3x* +4x+0=0

with the quadratic equation ax® +bx+c=0
we have a=3 ,b=4,c=0

Sum of the roots

a+ = =2 Putting the values of a and b
a

4

Product of the roots

a.fp= < Putting the values of aand c
a

0
PB===0
a.f 3

Q5. Find the value of k so that sum of the
roots of 3x* +(2k +1)x +k—-5=0s equal to

the product of the roots.
Sol: Comparing 3x* +(2k+1)x+k-5=0

with the quadratic equation ax® +bx+c =0
we have a=3 b=2k+1,c=k-5
According to the given condition
Sum of the roots = Product of the roots i.e.,
a+pB=a.p
b_c xby a
a a

-b=c
Substituting the values of b and ¢
—(2k+1)=k-5
-2k-1=k-5
+5-1=k+2k
4 =3k
4

k="
3

b
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Q6. Find value of k if roots of
x? —3x+k+1=0 differ by unity.
Sol: Comparing x* —-3x+k+1=0

with the quadratic equation ax® +bx+c=0
we have a=1,b=-3,c=k+1
Sum of the roots  , , 5 - =2 Putting

a

Product of the roots «a.f = ¢ Putting
a

a.ﬂ=$=k+1

According to the given condition

Differ by unity a—p=1

Using formula

4of = (a + ﬁ)2 ~(a- ,8)2 putting the values

4(k+1)=(3) -(1)
4k+4-9-1
4k=8-4
4k = 4

4

k="-1
4

2p

2p
2

ﬂ=§=1

N oS

Sum o 4 g = %‘b Putting values of a,b,a & B

2+1:_—k
2

3=__k
2
-k =3x2

=k=-6

Q7 Find quadratic eq whose roots multiplicative
inverse of roots of 12x° —17x+6=0
Sol: Comparing 12x* -17x+6=0
with the quadratic equation ax® +bx+c =0
we have a=12 ,b=-17 ,c=6
b _ —(-17) _17

12 12

a+ =

c 6
T

According to condition

S= i + 1 _Bra Putting the values

a B ap
s B w
£ 6
Product of the roots
P= ll = i Putting the values
a p of
P:l+£=E=2
12 6

The required equation is given by
x* —(Sumof theroots)x + (Product of theroots) = 0

xz—(%jx+(2)=0 xby 6

= 6x*-17x+12=0

Q9. One root of cubic equation

x> +6x° +11x+6 =0 is - 3. Use synthetic
division to find the other roots.

Sol: Since x> +6x°* +11x+6=0

-3 1 6 11 6
-3 -9 -6
1 3 2 0

Therefore Q(x)=x?+3x+2 andR=0

To find the other roots take Q (x) =0
x*+3x+2=0
x*+2x+1x+2=0
x(x+2)+1(x+2)=0
(x+1)(x+2):0
x+1=0 x+2=0
x=-1 x=-2
Hence the other roots are -1, -2

Either

Q8. If one of the root of quadratic equation

2x% +kx+4 =0 is 2, find the other root. Also
find the value of k

Sol: Comparing 2x° +kx+4=0
with the quadratic equation ax® +bx+c =0
we have a=2 b=k c=4

a.p =< Putting the values of a, ¢ and a
a

Q10i). Solve x+y =3
x> —3xy +y* =29

Sol: Since x +y =3--(1)

x* —3xy +y* =29-(2)
Form equation (1)
xX+y=3
y=3-x-(3)
Putting the value of y in equation (2) we get
x? —3x(3-x)+(3-x) =29
x? —9x +3x2 +(3) -2(3)(x)+(x) =29
x? —9x +3x* +9—-6x+x* =29
X2 +3x% +x2 -9x-6x+9-29=0
5x* —-15x-20=0 +by 5
x?-3x-4=0
x?-4x+1x-4=0
X(x-4)+1(x-4)=0
(x+1)(x-4)=0

the system

Either x+1=0 Or x-4=0

x=-1 x=4
Substituting these values in equation (3)
y=3-(-1) y=3-4
y=3+1 y= -1

y=4
Solution Set = {(—1,4),(4,—1)}
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Q10ii). Solve 7x? — 4 = 5y? the system Activity 1: Find the errorin x?+x+11=0 for
3x% +2 = 4y? the real solution

Sol: Since 7x* -4 =5y*---(1)
3x* +2=4y*-(2)
x eq(1)by 4= 28x*-16= 20y*
x eq (2) by 5= *+15x® +10 = +20y* Subtract
13x2 -26=0

13x% =26
x? =2
Putting the value of x? in equation (1)
5y’ =7(2)-4
5y =14 -4
5y? =10
., 10
=—=2
Y75
Thus x* =2 y? =2
Taking square root on both sides

X = i\/g y= i\/i
Solution set = {(i\/gi«/g)}

Q11. Area of a rectangle is 48 cm?if length and
width are each increased by 4cm, area of the
larger rectangle is 120cm? Find length and
width of the original rectangle.
Sol: Let width of the rectangle = x
Length of the rectangle =y
Area of rectangle = 48cm?

xy =48

48

X
After increasing
Width of new rectangle = x + 4
Length of new rectangle =y + 4
Area of new rectangle =120cm?

(x+4)(y+4)=120

x(y+4)+4(y+4)=120

xy +4x +4y+16 =120
Putting the value of xy and y

48+4X+4(4—8j+16 =120
X

4x+g+48+16—120:0

X
ax+22 56-0  xbyX
X 4
X*+48-14x=0

x> —8x—6x+48=0

X(x—8)—6(x—8)=0

(x—6)(x—8)=0

Either x-6=0 Or X
X=6 X

Whenwidth x =6 cm

Solength = % =8 cm

Sol: Given x*+x+11=0 by comparing
a=1lb=1c=11
Discriminant = b*> —4ac putting the values
=1’ - 4(1)(11)
=1-44

=-43<0 roots are imaginary
But according to question roots should be real

So take small change x*+x-11=0 to get
positive discriminant

Discriminant= b® —4ac putting the values
=1° —4(1)(—11)
=1+44

=45>0So Roots are real
Using Quadratic formula

. ~1+ 2 - 4(1)(-12)
) 2(1)
- —1++/45 _ ~1++/9x5

2 2
L _1x35
2
—1-3J5 -1+35
Solution set = 2 , 5

Activity 2: Divide X°+X*>+5x+7 by X+2
and find quotient and Remainder. Verify your
answer by using long division.

Sol: Given P(x)= X+ 0x* +0x° + X° +5x+7

And divisor X+2=0 or x=-2
Then by synthetic division
-2 1 0 0O 1 5 7
-2 4 -8 14 -38

1 -2 4 -7 19 -31
Q)= x* —2x*+4x*-7x+19 and R=-31
By using Long division
x* —2x% +4x* —7x+19

X+2 X +0x* +0x3 + x> +5x+7
+x° +2x*

—2x* +0x°
F2x* F4x°

43 + X2
+4x3 +8x°

~7x? +5x
FIX2 F14x

19x+7
+19x +38

R=-33
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