Exercise 2.6

1. Use synthetic division to find the quotient and
" the remainder, when v -
(i) (X +7x-1)+(@x+1)
Solution:  P(x) =x?+7x -1
From divisor x —a =x - (-1)
Now write co —,e)"f:'cientauf dim.'zled inarowanda = —1onthe left side
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-1 . —1 g L
LS Ir —7‘
Depressed equation is x + 6 \
Quotient = Q(x) =x+ 6

‘Remainder =R = -7
(i) (4x*-5x+15)+(x+3)
Solution: :
P(x) = 4x® - 5x + 15
- 4x3 4+ 0x2 —'5x + 15
From divisor x—a=x-—(-3)
. a=-3
Now write co — efficient of divided inarow and a = -3 on the left side
4 0 -5 15
-3 ! -12 36 —93
| & -12 31 | -78

Depressed equation is 4x* — 12x + 31
Quotient = Q(x) = 4x% — 12x + 31
| Remainder = R = —78
Gii) (P +x*2-3x+2)+(x-2)
Solution: i
P(x) = x3 +x27'-3x+ 2
From divisor x—a=x-2
a=2

Now write co — efficient of divided inarow and a = 2 on the left side

- | 1 " 1 4 2
% 1.4 G 6
I 3 3 3 1.8

/
epr essed equation is x‘- + 3x + 3

L& -./ Quattent = 0x) = x* i- 3x +3
C Remainder = R =
- Find ‘the value of h Qsmg synﬂwtac division, if
(i) 3is the zerﬁf@h\e polynomial 2x3 — 3hx> +9
Solution: Q’ o7
““P(x) =2x3-3hx2 +9
=7x% = Jhx® +0x +9

Here _ a=3 o
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2 . =3h 0. -~ 9

4 6 —9h+18  —27h+54
2 -3h+6  ~9h+18'| —27h + 63
If 3iszeroof P(x)., then Rer\hinder R=0
Here, R=-27h+63 =0
27h + 63 =0
—27h = —63 )
-63 7
e L

(ii) 1is the zero of the polynomial x3 - 2hx? + 11
Solution:

= P(x) = x> ~ 2hx® + 11’
= x3 - 2hx% + 0x11
lere a="1 .
i -2h 0 1.
) 5 - Jd - —2eh+1 ._,._“:‘_?_’L§ 1
1 -2h %1 —2h+1 | =2h+12

If 1is zero of the polynomail, then Reminder R = 0
therefore R==2h4+M8=0 '

—2h+12=0

—=2h=-12"

-12
(iii) -1 is the zero of the polynomial 2x° + 5hx — 23
Solution: .
P(x) = 2x> + Shx — 23
= 2x3 4+ 0x? + 5hx — 23

Here b el
, 0 5h ~23
o BRI . o 2 —5h —2
! 2 -2 .f5h‘+2 l' 225 = 25

If —11s zero of the polynomial, then Reminder R = 0
therefore, R=-5h—-25=0
--5h — 25 =
k. T h=2=-5

——

=l
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3. Use synthetic division to find the values of [ and
m, if '

(i) (x - 3) and (x 2) are the factors of the
polynomial x3 + 4x* + 2lx + m

Solution: !
Let P(x) =x3+ 4x% + 2x +
and r=qa=x=(=3)
therefore a= -3
By synthetic division -

1’1 - 4 21 - m
=311 . -3 =3  —61+9

————— . s (S — e — - — A —

1 1 20-3] m—6l+9

Since — 3 is zero of the polynpmial, ther (,__){Q'Le, R =0
R=m-6{4#9=0 ~

-6l FPhet 9=0..0.0 0.0 (D)
Now Again x-a=x-(-2)
therefore a=&3
By synthetic division S

i 1 4 21 m
_4“ I DR P (r Y
1 B o zz+1 | mal 24
Since 2 is zero of the polynomial, r__here/ ore,R =0
: R = H +m+24=0

dktm+24=0........(i0)
By Subtractmg (u)f: om u) we get
—-10l—=15=0 -
&0 =15 U\ -\-"\1‘2.['{

S5 - 3 - 1% ; q
=T *——’L— = Eéh
by Putting [ = ? (), we ge O( L\.-

6(-Demisen el
9+m+9=0 .
m="—9 - L:_Lj > "}' ‘
m=-—18 - 2 ¢
vt
therefore, ' l = —-—-; ‘m= -18

O
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(ii) (x-1)and (x + 1) are the factors of the
polynomial x - 3Ix* + 2mx + 6

Solution:
Let P(x) =x3-3x2+2mx+6
XxX—a=x-1
a=1
Using synthetic division we get
1 -3l 2m 6 )
-y ! e 0 -3l+1 2m — 31+ 1
| 1 —3l+1 2m—-3l+1 | 2m-31+7

Since 1is zero of the polynomial, therefore,R =0

Thus 2m-—-3l+7 = 0 s (£)
Plx)y= xJ — 3lx +2mx + 6
Agam k-a=x—(—1)
> a=-1
Usmg synthetic division
-3l 2m 6

-14 4 ~1 30+ 1 —2m=31-1

| 1 -3l-1 2m+3l+1 |-2m—-31+5

Since — 1 is zero of the polynomial, therefore,R =0
R==-2m-3l+5=<0

Thus -2m~—-3l+5=0__—

By Subtr&Eting (i) from (i), we get

am+2=0 ¢
Ty 1 .
= M=——==—-=
a * df iz
Iu ;2(—%)-—-3[-{“7 =0
-1=-3l+7=0
-3l =-74+1
-3l = -6
S
|=t=
g K 1
. therefore, =2, m=—-

q. Solve by using synthetic division, if
(i)  2is the root of the equation x> — 28x + 48 = 0
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* Solution:

Let, P(x) = x3 ™ 28x + 48
= x3 4+ 0x% — 28x + 48
and ’ a =2

Using synthetic equation

1 0 —28 48
2 . - 4 —48
fe. 2 -2¢ | 0
Theref ore depressed equation is
- x +2x—-24=0
x2+6x—4x—24'=0
x(x + 6) — 4(x +6)=0
x+6)x—-4)=0
X+6=0 gives x = —6
or xX—4=0 gives x = 4

Hence 2,—6 and 4 are the roots of the given equation

(ii) 3 is the root of the equation 2x® — 3:|:z -11x+6=0
Solution:

Let, P(x) =2x®-3x2-11x+ 6
and a =3
By synthetic division .
2 -3 -11 ' 6
3 l 6 9 -6
i o 2 3 -2 /ol 0

Therefore depressed equation is:
2x2+3x -2 = 0
2x2 4+ 4x—-x—-2 = 0 ' -
2x(x+2)(2x—-1)=0
x+2=0 gives x=—2

or 2x-1=0 ,gl"l).‘.’.ﬁ‘st':--z-1
Hence 3,-2 and 1 >are the roots of the given equation

(iii) —1istheroot of the equation 4x® - x* - 11x-6 =0
Solution:

Let, P(x) =4x3-x*-11x-6=0
and a =-1
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By synthetic division

4 ~1 1y -6
-1 ! = . 5 6
T LS A R e SR T

Depressed equation is:
4x*2 -5x—6=0
4x* -8x+3x—-6=0.
4x(x—-2)+3(x—-2)=0
(x—2)4x+3)=0

x—-2=0 givesx =2 .
or 4x +3=0 ' gives X = —% J
3 .
Hence — 1,2 and — 3 e the roots of the given equation

5. Solve by using synthetic division, if

(i) 1 and 3 are the roots of equation x* — 10x2+9 =0
Solution: “r i ‘

Let, P(x) = x* —10x2 +9 !

=x*+0x3 —10x2 +0x +9
and g =1
By synthetic division
1 0 -10 0 9
11 =3 1 1 -9 -9
AR RS PR S e

Depressed equation is
x3+x2-9x—-9=0
3 is again a root of the given equation

therefore,
1 | . 1 -9 -9
g ! 3 A 12 9
l 1 4 3 | 0

Depressed equation is
x°+4x+3=0
x?+x+3x+3=0
x(x+1)+3(x+1)=0
‘x+1)(x+3)=0
- =0 gives v '
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or -2x2+3=0

gives x =—3X

. Hence 'l,3,—1 and\ —3 are the roots ef the giverequatiox
(ii) 3 and -4 are &fre roots of therequation

xt+2x3 —13x - 14x+24=@

Solution:
Lt,
and

By synthetic division

1 .
1 l

P(x) = x* 4 2x¥ —13x% — M4x+ 24

—-14 24
a —24

i) 1

Depressed equation fs _
X +5x2+2x =80 -
a=—-4"-

Ajain
Tnerefore,

: 1
—4 1

-8 | ©

S5
D:pressed equation is:
x24+x=2=0
x242x—x—-2=0
x(x+2)-1(x+2)=0
x+2)x-1)=0
x+2=0
or x—=1=0

gives x = -2
gives =1

Hence 3,—4,—2 and 1 are the roots of the given equation
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