EXERCISE 2.6

Q.1 Use synthetic division to find the

quotient and the remainder, when
(1) (N +IxX—-D = (x+1)
As X+l=x—(=1 Soa=-1

. Now write the co—efficient of dividend
In arow and a = —1 on the left side

| 7 -1
-1 11 -1 -6
1 6 -7

Quotient O(x)=x+6
Remainder R = -7

(ii) (4x> = 5x +15) = (x + 3)
(4x3+0x2—5x+15)+(x+3)
or As x+3=x—(-3), Soa=-3

Now write the co—efficient of dividend
in a row and a = -3 on the left side

4 0 -5 15
-3 1 =12 36 -93

4 12 31 | -78

Quotient = Q(x) =4x* —12x+31
Remainder = R =-78

(i) (X +x*=3x+2)=(x-2)
As (x—2) So a=2

Now write the co—efficient of dividend
in arow and a = 2 on the left side.

] l -3 2
2 |l 2 6 6

J 3 3 8

Quotient Q(x) = x> +3x+3

Remainder R =&

Q.2 Iind the value of h using synthetic
division, if 3 is the zero of the polynomial
2x7-3hx*+9

(i) Solution: Let P(x)=2x’—3hx’+0x+9

and 1ts zero is 3. Then by synthetic division.

2 3h 0 9
3 L6 18-9n 54-27h
| 2 6-3h 18-9h |63-27h

Remainder = 63 — 27h

Since 3 is the zero of the polynomial,

therefore Remainder = 0

63-27h=0

63=27h

:>/l:§ :>h:Z
7 3

(i) Find the value of & using synthetic
division, if 1 is the zero of the polynomial
X°—2hx*+11

Solution:

Let P(x)=x’ —2hx*+0x +11 and its zero is 1.

Then by synthetic division
l —2h 0 11

[ l 1 1-2h  1-21
| 1-2h  1=2h | 12-2h

Remainder = 12 — 2h
Since 1 1s the zero of the polynomial
So, Remainder = 0 that is

12-2h =0
12=2h
= lz=~l—2-
h=06




(i) Find the value of J using synthetic
division, it -1 is the zero of the Polynomial
N3

2X"+35hx-23

Solution:

Let P(x):2x3+5hx—23
P(x)=2x"+0x"+5hx - 23

lt=1 is zero of p(x) then by Synthetic division

2 0 Sh -23
-1 l -2 2 -5h-2
2 -2 5h+2 |-5h-25

Remainder = —5h — 25
Since -1 is the zero of the Polynomial
So Remainder = 0
-5h-25=0
-5h =25
P 5
h= /5/ =

Q.3 Use synthetic division to find the values
of l and m,

(1). if (x+3) and (x-2) are the factors of the
polynomial x’+4x*+2Ix+m

Solution: Since (x+3) and (x—2) are the

factors of P(x)=x"+4x*+2/x+m

Therefore —3 and 2 are the zeros of
polynomial P(x). Now by synthetic division.

1 4 2 m
30l 3 3 -6+9
j 1 1 >3 IH-6(+9)

Since -3 is the zero of polynomial, therefore
remainder is zero that is

m—6/+9=0
= m—06==9. ... (1)
And
| 4 2f m
2 L 2 12 47 +24

| | 6 20412 |mtdl+24
Since 2 is the zero of polynomial,

therefore remainder is zero that is

m+40+24=0
m+4l==24 ... (il)

Subtracting equations (ii) from (i)

M —60=—9

+ )6 +40 =724
~10¢ =15
= 15 _3
10 =2
— z?z—3
2

Put it in equations (i), we get

771—6(_—3j =-9
’ 2

m+£§=—9
2

m+9=-9

m=-9-9

(i1). Find the values of / and m if (x-1) and
(x+1) are the factors of the polynomial
X =3Ix*+2mx+6

Solution: Since (x—1) and (x+1) are the
factors of P(x) = x* —34x> +2mx+6

Therefore 1 and -1 are zeros of
polynomial P(x). Now by synthetic division

1 4 2m 6
114 ] -3¢ 1-3(+2m
K =3 1-3+2m [7-30+2m

Since 1 is the zero of polynomial,
therefore remainder is zero that is

T=30+2m=0
2m=30=-T7 ... ... .. (1)
And
| = 2n 6
-1l - A R 1]
I e A P A0 TR

Since —1 is the zero of pelynomial
thercfore remainder is zero that is o~



3=3=2m=0

= 2m+30=5 (11)
Adding equations (i) and (ii)
2m =30 =7
2m 3 =5

dm=-2
-2
m=
4
-1
m=—
2

—1-3/=-7
—3/==T7+1
-3/ =-6
= F:_—?
-2
= f=2

Q.4 Solve by using synthetic division,

(i) If 2 is the root of the equation x’-28x+48= 0
Solution: Let P(x) = x> + 0x* — 28x + 48
Since 2 1s the root of the equation

x’—=28x+48 =0 then by synthetic division.
1 0 -28 48
2 1L 2 4 —48 420080
o2 24 o

The depressed equation is
P 42x-24=0
X Hbx—4x—24=0
x(x+6)=4(x+6)=0
(x+6)(x—4)=0

Either x+6=0 or x—-4=0

x=-06 or x=4
Thus 2. -6 and 4 are the roots of the given

eqnaﬂon

(ii).  If 3 is the root of the equation
2x7-3x*-11x+6= 0
Solution: Since 3 is the root of the equation
2x' =3x" = 1lx+6=0
Then by synthetic division
2 -3 11 6
314 6 9 -6
2 3 2 |o
The depressed equation 1s
2x° +3x-2=0
2x° +4x—-x-2=0
2x(x+2)-1(x+2)=0
(x+2)2x-1)=0

Either x+2=0 or 2x-1=0
or 2x=1
|
xX=-
2

Thus, 3, =2 and % are the roots of the given

equation.
(iii). If -1 is the root of the equation
4x*—x"-11x-6 = 0
Solution: Since -1 is the root of the equation.
4x’ = x*—11x-6=0
Then by synthetic division
4 -1 -1l -6
-1 |4 -4 5 6
4 -5 - Jo
The depressed equation is
4x* -5x-6=0
4x* —8x+3x-6=0
4x(x—2)+3(x=2)=0
(x—2)(4x+3)=0

Either x—2=0 or 4x+3=0
x=2 or 4y=-3
-3
X=—
4
Thus -1, 2 and " are the roots of the given

cquation



Q.5
() Solve by using synthetic division, if
1 zmd43 are the roots of the equation
X'=-10x"+9 = ()
Solution: Since 1 and 3 are the roots of the
cquation A —10x7 +9 =0
Then by synthetic division, we get

l 0O -10 0 9
L1d I -9 9

L1 -9 -9 Jo
3103 12 9

L 4 3 |o

Thus the depressed equation is
X +4x+3=0
X+3x+x+3=0
X(x+3)+1(x+3)=0
(x+3)(x+1)=0

Either x+3=0 or x+1=0

Hence 1, 3, -3 and -1 are the roots of
the given equation
(ii) Solve by using synthetic division, if
3 and —4 are the roots of the equation
xH2x°-13°-14x+24 = 0 gz084
Solution: Since 3 and —4 are the roots of the
given equation x'+2x'—13x* —14x+24=0
then by synthetic division, we get

1 2 -13  -14 24
3 ]l 3 15 6 —24
1 5 2 -8 |0
—4 L -4 —4 8
1 ] -2 10
The depressed equation 1s
X +x-2=0

X 42x—x=2=0

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

(x+2)(x—1)=0
Either x+2=10 or x—1=0

x=-2 x=|

Thus 3, =4, =2 and | are the roots of the given

eq uation.

Simultaneous equations

A system of equations having a
common solution is called a system of
simultaneous equations.

The set of all the ordered pairs (x, y), which
satisfies the system of equations is called the
solution set of the system.

(i) Solve a system of two equations in twc

(a) When one equation is linear and the
other is quadratic.

To solve a system of equations in two variables
X and y. Find ‘y’ in terms of x from the given
linear equation. Substitute the value of y in the
quadratic equation we get an other quadratic
equation in one variable x. Solve this equation
for x and then find the values of y.

Exampleil:

Solve the system of equations

Ix+y=4 and  3x*+y*=52.
Solution:

The given equations are

3X+y=4 ... (1)
and  3x*+y? =52 ... (ii)
From equation (i)

y=4-=3X ... (111)

Put value of y in equation (i)
3x° + (4 -3x)? =52
3%+ [(4)* = 2(H)(3x) + (3x)* |- 52 = 0
3%+ [16 - 24x + 9x% =52 = )
37+ 16 - 24x + 9x> = 52 =
12x* —24x —36 =0
12(x*=2x=3) =0

= x> =2x-3=0

By factorization
X -3x4+x-3=0
x(x—3)+l(x—3):0

(o 12#0)

= (x-3)(x+1)=0
Either x =3=0 or X+1=0

X =3 or X =—1



Put the values of x in equation (i)

When x = 3 When x = —1

v =4 —3x y =4 —-3x

y=4-3(3) y=4-3(-1)
4-9 y=4+3
-\':_5 )/:7

. The ordered pairs are (3,-5) and (-1, 7)
Thus, the solution set is {(3,—5),(—1,7)}

(b) When both the equations are quadratic.
Solve the equations

XT+y 4+2x=8 and (x-1)" + (y+1) =8
Solution: The given equations are
XY H2X=8 (1)

(x=1V +(y+1) =8, (if)

From equation (ii), we get

XT=2X+1+y +2y+1=38

Xy —2x+2y=8-2

X4y =2x+2y=6..........(ii)
Subtracting equation (iii) from equation (i), we
have

4x -2y =2
2(2x —-y)=2
2x —y =1
= y=2x—=1l........ (iv)

Put the value of y in equation (ii)
(x=1)" +(2x=1+1)" =8
(x) =200+ (1) +(2x)*=8
X =2x+1+4x*-8=0
5x7=2x-7=0
5x°=T7x+5x=7=0

or x(5x=T7)+1(5x=7)=0

= (Sx=T7)(x+1)=0

Either 5x-7=0 or

Sx =7 or X =-1

7
> X =—
5

=

Now putting t
we have

¢ values of x in equation (iv),

When x = -1
When x = Z e
5
7 y=2(-1)-1
=2 —|-1 ‘
g (SJ
—E—l y=-2-1
Y 5
14-5 9 y=-3
y:——:-—
5 5

Thus, the solution set is {(—1—3)(12)}

55
m Solve the equations

x*+y*=7 and 2x*+3y*> =18
Solution: Given equations are
XAy =T (D)

2X7+3y =18 (ii)
Multiply equation (i) by 3

3X7+3yT =21 . (iii)
Subtracting equations (ii) from (iii)

3x7 +3y? =21

+2x7 £3y* =£18

2

X = 3
x =3 = x:i\/g

Now putting the values of x =+/3, in equation (i)

We have
X'+y =7
3+y' =7
yi=7-3
= y2:4
y=%2

Thus, the required solution set is {(i 3.i2)}

m Solve the equations

x 4y =20 and 6x° +xy—y =0

Solution: Given equations are:
X*+ y2 =20 (1)
OX°+xy—y =0 ............. (1)

The equation (ii) can be written as
Y —xy—6x" =0

Here we take “x™ as constant and “y™ as variable
a=1 ., b=-x.c=-0x"



—b + \/b =4a<

2x1
v \+\m_xi 25x°
) > = 5
X E5x
)‘ =
2
Either, -
X+ 35x X — 5%
y= or y =
o)
. 6x : —4x
y —? or y=—-0
y =3x|... (iii) or |y=-2x|....(iv)
Putting the values of y in equation (i), we get
When y=3x When y=-2x
\'3-'—(” ) =20 2+ (-2x)" =20
X" *9x =20 x> +4x* =20
10x* =20 5x* =20
p— 3 = 2 XZ = 4
X = +\/— X =312
Put x =2 ineq. (iii) | Put x=2ineq. (iv)
y=3(+2)=3v2 y=-2(2)=—4
Now put x =—+/2ineq.ii | Now putx=-2incq. (iv)
y:3(-—\/5):—-3\/5 y:_z(_z):

Thus, the solution is
{(V2.342)(-V2.-3v2) (2.~

m Solve the equations
x> +y? =40 and 3x* -2xy—y* =80
Solution: Given equations are

4)(-2,4)]

X +y =40 (1)

Ik = 2xy—y =80 ... (11)
Multiplying equation (i) by 2, we have

2% +2y =80 ....(iii)

Subtracting the equation (ii1) from equation
(11), we get

3% = 2xy -y’ =80

2% £2y° =480

kP =2xy =3y =0 (iv)

The equation (iv) can be written as
x*=3xy+xy-3y° =0

or x(x=3y)+y(x=3y)=0

= (x=3y)(x+y)=0

Either x -3y =0 or x+y=0

x =3y or X ==y

Putting the values of x in equation (i)
When x =3y

(3y)" +y* =40
10y* =40
y'=4
y=%2
Now putting these values of y in x = 3y
When y =2 When y = -2
x =3y X =3y
x =3(2) x =3(-2)
X=6 - X=-6
(x,y)=(6,2) [ (x,y)=(-6,-2)

Now putting X =—y in equation (i) we get
(—=y) +y*=40
2y* =40
y* =20

y:i2\F5

Now putting these values of y in x = —y

When y= 25 When y =25
X=-y X=-y
~(25) x=-(-2V5)
x:—2\/§ x =245

.. The solution set is

{(6,2),(—6,—2),(2\/3,—2\/3),(—2\/5.zﬁ)}



