EXERCISE 2.5

Q.1 Write the quadratic equation having
following roots.
. 1,5 (b) 4.9 () -2.3
@ 0-3 @, 2-6 (B -1,-7

(@), 1+, 1-i  (h) 3442 . 3=2
(a) 1,5
Solution: Since 1 and 5 are the roots of

the required quadratic equation, therefore

Sumofroots=S=1+5=6

Product of roots =P = 1x5=5
As x7=Sx+ P =0 so the required equation is

X —6x+5=0

(b) 4,9
Solution: Since 4 and 9 are the roots of
the required quadratic equation, therefore

Sum of roots =S = 4+9=13

Product of roots =P = 4x9 =36

As X' =Sx+P=0
So the required equation is

X =13x+36=0
(c) -2,3

Since -2, 3 are the roots of required
quadratic equation, therefore

Sumofroots=S=-2+3=1

Product of roots =P =-2 X3 =-6

As x> =Sx+P=0
Therefore the required quadratic equation is

' —x-6=0
(d) 0, -3

Since 0, -3 are the roots of required
quadratic equation therefore

Sum of roots =S =0+ (-3)=-3

Product of roots = P = 0x(=3) =0

As x*=Sx+P =0
Therefore the required quadratic equation is

Y a3xr0=0=

S T

(e) 2, -6
Solution: Since 2 and -6 are the roots of the
required quadratic equation therefore
Sumofroots=S=2+(-6)=2-6=-4
Product of roots =P =2 X (-6) =-12
As x*—Sx+ P =0 so the required equation i$
x*+4x-12=0
(f) -1, -7
Solution: Since —1 and -7 are the roots of the
required quadratic equation therefore
Sum of roots =S = (-1) + (-7)
=-1-7=-8
Product of roots =P = (-1)(=7)=7
As x* —Sx+ P =0 so the required equation is
x*+8x+7=0
g) 1+1i, 11
Solution: Since 1 + i and 1 — i are the roots of
the required quadratic equation therefore
Sum of roots =S = 1+/+1—/:2
Product of roots =P = (1+1)(1—-1)

P=(1)" - (i)’
P=1-(-1)
P=1+1=2

As x*—=Sx+ P =0 so the required equation is

X =2x+2=0
(h)  3+2,3-2
Solution: 3+ \/5 and 3 - \/E are the roots of
the required quadratic equation therefore
Sum of roots =S =3+v2 +3-v2 =6

Product of roots
)

P=(3+V2)
v

P=0y-(V2)
P=9-2=7
As X" —Sx+ P =0, 50 the required cquation 1s

M —Ov+T7=0



Q.2 1t u,p are the roots of the equation

X' =3X+6=0. Form equation whose roots

are () 2a+1L.26 +1(b) o, B
L1
©) —.— ") ﬁ,é
104 ﬁ ﬁ o
, I 1
@) a+f,—~+—
: o4
Solution: As «@,f are the roots of the

equation x* —3x+6=0

=1,b=-3, c=6
Therefore,
b  —(=3
a+,8:—:(—~):3:>a+ﬂ:3
a 1
6
ef===2=6 =|af=6
a 1

(@) 2a+1,20+1
Sum of roots
S=2u+1+2B+1
S=2a+2[+2
S=2(a+f)+2
S=23)+2=6+2=8
S=8
Product of roots
P=Qa+DR2A+])
P=daff+2a+2[3+1
P =dof+2(0+ p)+1
P=4(6)+23)+1
P=24+6+1=31
[P=31]
x*—=Sx+P=0, we have
X —8x+31=0
(h) o’ ﬂz
Solution: As o,/ are the roots of the

Using

equation X =3x+6=0
h=-3,

a=1, c=0

Therefore,

b —(—3)

0%/)’—~ = =3 =

a+ =3

a |

Sum of roots= S =a + f#°

= |aff=6

S =(a+ ) -20f

S=(3)° -2(6)

S =9-12=-3

§S=-3
Product of roots = P = a’zﬂf

P =(af)’

P =(6)* =36

P=36

roots of the

Using x*—Sx+P=0, we have
x> +3x+36=0
11

(C) Ty
o P

Solution: As «,f are the

equation x° —3x+6=0

a:lv b:'—3, C:6
Therefore,

_oh_ 3 _ -
a+ﬂ————T——3 = |a+B=3
aﬂ_ﬁ—é L= aB=6

a 1

Sumofroots_s_l+1 p+a
o /B aﬂ
S =(a+ f).— |
( ﬂ)aﬂ
S:3Xl:§-:l
6 6 2
s=1
2
L1
Product of roots = P = (_) _]
)\ S
p L _1ip_1
aff 66

Using
> o l
X'——x+—=0
2 6

Multiplying by ‘6’ on both side,

6" —3x+1=0

X =Sv+P=0 , we have

we have

P



e B -
B «
Solution: As o, are the roots of the -
equation X =3x+6=0
= 1, b=-3 , c=6
Theretore,
-b —(=-3
a+ﬁ:—=+=3 =|la+f=3
a
6
aﬁ:iz—zﬁ =laf=6
a |1
Sum of roots =S = E+£
a
S _ a2+/82
P
g _(a+py —20f
ofp
g3 -26)
6
g = 9-12
6
S
6
s=_!
2
o
Product of roots =P = | — (—’B—] =1
b\ o

Using x> =Sx+P=0, we have
x’ +ix+l =0
2
Multiplying both sides by “2’, we have
2x" Fx+2=0

(e)

I 1
a+fp,—+—
a

Solution:

equation x* =3x+6=0

As o,f are the roots of the

Zl:], b:—3, C:6
Therefore,
a'l'ﬂ:_—b:@:?, — a+ﬁ:3
aﬂ=£—é=6 =|af=6
a 1

Sum of roots = S =(a+ﬂ)+(l+
o

5)

=(a+ )+ ra
S :(a+ﬁ)+(a+’8)
afs
S :3+E
6
S :3+l
2
S:6+1
2
s=1 .
2
1
Product of roots = P —(a+ﬂ)[ +79
—(a+ﬁ)(
P=(a+p (
=8
6
p=2
2]
Using x* —Sx+ P =0, we have
,\‘z—z,\'+i=0
2 2
Multiplying both sides by ‘2’ we have
2 —7x+3=0 o~

Y
J
’

lr




Q3 It w.p are the roots of the equation
XT+pPX+q=0 From equation whose roots
are
A Al a

(@). a”, B~ (b) —,E
B«
Solution:
Since o, B are the roots of the equation
X+ px+g =0
ax +bx+c=0
By comparing the coefficients of these
equations, we have

ag+f=—=—"=-p = |a+f=—p
a 1
C 4
of===9=4 = |offi=¢q
a |1
(a) o, p

Sum of roots =S = &’ + f3°
S=(a+ ) -2apf
S=(-p)’ -2q
S=p -2
Product of roots = P = o* 8°
P =(aB)’
P=gq’
Using x*—Sx+ P =0, we have

X =(pt=2¢)x+q’ =0

B q
Solution:

Since o, P are the roots of the cquation
ot pxtg=0
ax’ +hxtc=0
By comparing the coefficients ol these
equations, we have

a=1,b=p, c=q

——p:-—p = a+/}:—p

3
[l
| o
Il
[l
-
U
3
[l
Q

S =
of
g (0+B)" —20P
S
g _(=p) ~2(q)
q
P -2
q

B\ A

Using x> —Sx+P =0, we have

xz—(ph_izq}wrl:O
q

Multiplying by q
qxz—(p2—2q)x+q=O
Synthetic Division
Synthetic division is the process of finding
the quotient and remainder, when a

polynomial is divided by a linear polynomial.
In fact synthetic division is simply a shortcut

Product of roots =P = [E}KE] =1

of long division method.
Example 1:
Using  synthetic  division, divide the
polynomial P(x)= 5x* +x* = 3x by x-2
Solution:
(5x¢" + =3v)+(x=2)
From divisor, x—a, here a =2
Now write the co—efficient of the dividend in

row with zero as the co—cfficient of (e



missing powers of x in the descending order as

shown below.

Dividend

PO=35 + I +0x 07 =3x 4+ 0x !

Now write the co-efficient of x from dividend
ina row and a = 2 on the left side.

j 5 1 0 3 0
2 |y 10 22 44 82
5 11 22 41 |82

(1) Write 5 the first co—efficient as it is in the
row under horizontal line.

(11) Multiply 5 with 2 and write the result 10
under | write the sum of 1 + 10 = 11 under
the line. '

(111) Multiply 11 with 2 and place the result 22
under 0. Add 0 and 22 and write the result
22 under the line.

(1v) Multiply 22 with 2, place the result 44
under— 3. Write 41 as the sum of 44 and -3
under the line.

(v) Muluply 41 with 2 and put the result 82
under 0. The sum of 0 and 82 is 82. In the
highest power of x in dividend is 4,
therefore, the highest power of x 1n
quotient will be 4 —1 =3. Thus

Quotient = Q(x) = 5x° +11x* +22x + 41

and the Remainder = R= 82

(a) Find quotient and remainder, when a
given polynomial is divided by a linear
polynomial.

Example2:

Using synthetic division, divide
P(x)=x'"—x’+15 by x +1

Solution: (x* —x’+15)=(x+1)
(x‘+()x‘~x2+0x+15)+(x+l)

Now write the co-efficient of dividend in a
row and a = —1 on the left side.

] 0 -1 0 15
~1 v -1 ] 0 0
y ] -1 0 0 | 15

~Quotient=Q (x) = x* = x> +0x+0=x" —x
And Remainder = 15
(b) Find the value (s) of unknown (s) , if the
zeros of a polynomial are given.
Example 3:
Using synthetic division, find the value
of h. If the zero of polynomial

P(x)=3x*+4x-Th is1

~ Solution:

P(x)=3x"+4x—7h and its zero is |

Then by synthetic division.

3 4 ~7h
I v 3 7
E 7 7-7h

Remainder = 7 — 7h
Since 1 is the zero of the polynomial, therefore,

Remainder = 0, that is,
7-7h=0

7=7h =

(c) Find the value (s) of unknown (s), if the
factors of a polynomial are given.
Example 4: |
Using synthetic division, find the values of /
and m, if x—1 and x+1 are the factors of the
polynomial P(x) = x" +3/x* + mx—1
Solution :
Since x—1 and x+1 arc the factors of
P(x)=x'+3 +mx—1
Therefore, land -1 are zeros of polynomial P (x)
Now by synthetic division



| 3 —m —1
Ly 31+1 3l+met|
L 3L 3lem+ L [3l4m
Sinee | is the zero of polynomial, therefore,
remainder 1s zero, thatis, 3/ +m =0 ....... (1)
And
| 31 m -1
—1 v -l =3/+1 3l-m-1
1 31 3lmtl | 3-m-2
Since—1 is the zero of polynomial, therefore,
remainder is zero, that is, 3/-m -2 =0 ......(ii)
Adding equations (i) and (ii), we get
3+m=0
3-m-2=0
61 -2=0
6/-2=0
6/ =2
— =2 12t
6 3 3

Put the value of / in equation (1)

3(1J+m:0
3

l+m=0 = m=-1
Thuslz%andm:—l

(d) Solve a cubic equation, if one root of the
equation is given.
]
Using synthetic division, solve the
equation 3x’ —11x’ +5x+3=0 when 3 is
the root of the equation.
Solution:
Since 3 is the root of the equation
3t —1x? +5x+3=0
Then by synthetic division, we get.
3 —11 5 3

The depressed equation is 3x* —2x—1=0
3P =3x+1=0
3x(x=D+1(x=1)=0
(x=DBx+1)=0

Either x—1=0 or 3x + 1 =0,
x=1 or 3x=-1
-1
= x=—
3

Hence 3, | and — are the roots of the

given equation.

(e) Solve a biquadratic (quartic) equation,
if two of the real roots of the equation are
given.

Example 6:

By synthetic division solve the
equation x*—49x*+36x+252=0 having
roots -2 and 6
Solution:

Since -2 and 6 are the roots of the given

equation x* —49x* +36x+252=0
Then by synthetic division we get.

1 0 49 36 252
2 v 2 4 90  -252
1 2 45 126 0
6 6 24 126
I 4 21 0

The depressed equation 1s
¥ +4x-21=0
X +Tx=3xv-21=0
X(x+7)=-3(x+7)=0
(x+7)(x=3=0
X-3=0
X ==7 or x=3

Either x+7=0 or

Thus -2, 6, =7 and 3 are the roots of the eiven
cquation.



