Since | and 3 are the root of the equation
42070 - 13 - 14x+24 =0
Then by synthetic division, we get
1T 2 -13 -14 24

3 (4.3 15 6 -24

The depressed equation is
XX+x-2=0
XX =2x+x-2=0
X(x-2)+1(x-2)=0
(x+Dx-2)=0
Either x+1=0 or x-2=0
=—|] Xx=2

Thus, — 4, -1, 2 and 3 are the roots of given equation.

Simultaneous equations:
A system of equations having a common solution is called a system of simuitaneous

equations.
The set of all the ordered pairs (x, y), .which satisfies the system of equations 1s called the

solution set of the system.

SOLVED EXERCISE 2.7

Solve the following simultaneous equations.

1. x+y=5 - x'-2y-14=0
Solution:
X+y=3 (1)
x’-2y-14=0 (i)
From (1), we have
y=35-x ()

Put value of y in eq. (11), we get
xX’=2(5-x)~14=0
= 10+2x-14=0

x’+2x —24 =0
x>+ 6x —4x —24 =0
X(x+6)-4(x+6)=0 .
(x-4)(x+6)=0
Either x-4=90 or x+6=0
x=4 X=-6

Put x = 4 in eq. (i11), we get Put x = - 6.1neq (111), we get
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Yy=23~4 y=5-(-6)
=1 =5+6
= 1]
The ordered pairs are (4, 1) are (- 6, 11).
Thus, solution set = {(4, 1), (- 6, 11)}
2. 31—2}"—'] : 11+1y_.y1=1
3x -2y =1 (1)
x2+xy—y2=l (1)
From (1), we hae
2y = 3x - |
i
== (3x-1
> ( )
3 l
=—X—— 1
y=3%X-3 _____( )
Put value of y in eq. (ii), we get
P,
xz-{-x(zx__l_)_[ix__l_] = |
2 2 2 2
T T, W
2 2 4 2 4
Multiplying both sides by ‘4’, we get
4’ +6x* - 2x-9x* +6x— 1 =4
4 +6x* - X -2x+6x-1-4=0
xX!+4x-5=0
x*+5x-x-5=0
x(x+5)-1(x+5)=0
(x=-1)(x+5)=0
Either x-1=0 or x+5=0-
X =] X==23
Put x = | in eq. (i), we get Put x =-35 in eq (inn), we get
3 l 3 !
- I o R _5 ——
y=5(1)-3 y=2(-5)-3
_3_ b1
2 2 2 2
_2 __16
e ,
= 1 =8

The ordered pairs are (1, 1) are (-5, -8).
Thus, solution set = {(1, 1), (-5, -8)}
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'3, x-y=7 K 3_2=2
X Y
Sobtion;
X-y=7 (D
2.3, &
X y
; 2y-5x _
xy
| 2y - 5x = 2xy (ii)
From (i), we hae -
y=x=7 (i)

Put value of y in eg. (ii), we get
2(x-7)-5x=2x(x~7)

2x -14-5x =2x* ~14x

~3x-14=2x*-14x

of 2x}~ 14x +3x+ 14=0
2 - 11x+14=0
2 —-Tx~4x+14=0
x(2x-7)-20R2x-7N=0

(x-2)(2x-7)=0
Either x-2=0 or 2x-7=0
x=2 2x =17
7
X ==
2
Put x = 2 in eq. (i1i), we get Put x =% in eq (iii), we get®
7
= 2 — 7 p - o - 7
Yy | y g
7
=3 s e
' 2
: 7 7 ‘
The ordered pairs are (2,—5),(5,-5)
Y 7 7
Thus, solution set = {(2, ——5),{—,__]
2 L
4. x+y=a-b - L
X Y /

Solution:-
X+y=a_b (I)
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a b

i .

X Y

i N ~
Xy .

From eq. (i), we have

y=a-b-x (1)

Put value of y in eq. (ii),, we get
a(a-b-x)-bx-2x(a-b-x)

2x’ - 2ax —ax + 2bx ~bx —a’—ab =0
2x’ - 3ax +bx +a’-ab=0

2x - (3a-b)x + (az_- ab)=10

Using quadratic formula

. —biybi—dac -(32-b)¢ [—(33 --I:)]J - 4(2)(a’ - ab)
T 2a 4(2)

3a-b)+ V9a’ -6ab+b? -8a’ + 8ab
_(3a-b)z
e
_(3a-—b)iJa’+2ab+b’

B 4

_(3a-b)2 J(a+b) _(3a-b)x(a+b)
4 4
(3a-b)t(a+b)

(3a-b)+(a+b)

Either x =— or X =
4 4
~3a-b+a+b _3a-b-a-b
B 4 ) 4
-43 _23—2b
T4 T4
_ _2(a-b) a-b
° 4 2
. a-b.
Put x = a in eq. (1), we get Put x = > In eq. (1), we get
¥y~ a2~ b3 y=(a-b) a;b
- b =Za-—2b—a+b
2
a—-b
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.. The ordered pairs are (a. - b), (%—b,-a—g—l?-]

Thus, solution set = {(a,—b),[f—?,%g)}

5. xz+(y—1)1=10 : xz+y1+4x=l
Solution:
x!+(y-1)?=10
X! +y' —2y+1=10
x’+y' -2y=10-1
x!+y’-2y=9 (i) -
xHy +4x =1 (ii)
Subtract eq. (i) from eq. (1), we have
x’+y'-2y=9
tx° +y’ +4x = £|
-4x -2y=38
-2(2x+y)=8
— 2x+y=-4
y=—-2x-4 (111)
Put the value of y in eq. (ii). We have .
X'+ (-2x —4)' +4x = |
XX+ {—(2x +4) +4x =]
xX’+4x?+ 16x+16+4x—-1=0
Sx!+20x+15=0
S(x*+4x+3)=0
=5 x’+4x+3=0
xXX+3x+x+3=0
x(x+3)+1(x+3)=0
(x+1)(x+3)=0
Either x+3=0 or x+1=0
X==~3 x=-|
Putx=-3 ineq(in)weget, Putx=-11ineq/(i1)
y=-2(-3)-4 y=-2(-1)-4
= -6 -4 =-2-4
=-]0 =
.. The ordered pairs are (-3, —10), (-1, -6)
Thus, solution set = {(=3. -10), (-1, —=6)}

e

6. (x+1) +(y+1)Y=5 ; (x+2)'+y’=5

Solution:
(x+ 1) +(y+1)=5
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X} +2x + 1 +y’+2y+ | =3
x2-+yz+2x+2y=5—l-—l
' +y 4+ 2x+2y=3 (i)
(x+2) ' +y*=5
X' +4x+4+y =5
x1+y2+4x=5-4
xX'+y +4x = (ii)
Subtract eq. (ii) from eq. (1), we have
X’ +y' +2x+2y=3
tx'ty’+4 =tl

-2X +2y=2
2(-x+y)=2

=> -Xx+y=1

y=x+| (1) |
Put the value of y in eq. (ii), we have \
x*+(x+1) +4x =1

X2+ x +2x+14+4x =1
2x° +6x+1-1=0

2x° +6x+0=0
2x° +6x =0
2x(x+3)=0
Either 2x=0 or x+3=0
Put x = 0 1n eq. (111), we get Put x = -3 in eq. (i), we get
y=0+1 y=-3+1
=0 =_2

. The ordered pairs are (0, 1), (-3, -2)
Thus, solution set = {(0, l),(—3, —2)}

7 x2+2yz=22 : -512"','2:29
Solution:

xXX+2y'=22 (i)

5x+y* =29 (ii)

Multiply eq. (i1) by ‘2’ then subtract eq. (11) from eq. (1) we get
+10x* 2y’ = 58
-9x° =36
— x’=4
Put the value of x* =4 in eq. (i), we get
4+2y° =22
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Thus, solution set = {(:t2. :t3)}

8. 4x’-5y’=6¢ : 3xz+y2=l§
Solution:
4x* - 332 =6 (i)
I +y =14 (ii)
Multiply eq. (ii) by 5 then add eq. (i) and (ii) we get.
3x’ -5y’ =6 P
15x* +5y* =70
19x? =76
=3 x’ =4
Put the value of x* = 4 in eq. (ii), we get
3(4)+y* =14 .
12+y' =14
y2=14-12
y2 =2

y=zx \/5
Thus, solution set = {(ﬂ,:ts/f )}

9. 7x'-3y’=4 : 2x* + 5y’ =7
Solufion:
X' -3y =4 (i)
2x2+S5y* =17 (ii)
Multiply eq. (i) by ‘5 and eq. (ii) by add eq. (i) and (i), we get
35x% -15y* =20
6x° +15y =21
41x° =4]
= x’ =1
x=t% 1
Put the value of X’ = 1 in eq. (i), we get
2(1)+5y* =7

2+5y* =7
Sy’ =7-2

c. 2 -
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=  y'=]

y=%1
Thus, solution set = [(il, g 1)}

10. xz+2y’ = 3 : xz+4xy_5yz = ()
Sofution:
){2+2y2 = 3 ,
x2+4xy—5y’ =0
x3+5xy-xy-5y1=0
X(x+35y)-y(x+5y)=0
(x-y)(x+5y)=0

(1)

x-y=0 or x+35y=0
or y=x X==-35y
Puty = x in eq. (i), we get Put x = - 5y In eq. (1), we get
x’+2x*=3 (-5y)’ +2y* =3
3x* =3 ‘ 25y* 42y’ =3
— X’ = 27y =3
l
x=% | = = —
Y 9
y=il
3
Put x=2%1iny=X, weget Put y=i%inx=-5y,weget
y=zxF ﬂ
x=—5(:tlJ
3
X=F2
3

. l
.. The ordered pairs are (1, 1), (=1, 1) .. The ordered pairs are (%,—5),(—2 l)

Thus, solution set = {(-—I, l),(-l,l),[%,—%),[-g,%)}

11. 3xz-y2=26 - 312—Sxy—2y2=0

Solution:
Ix? - y' =26
3x - Sxy —2_)!3r = ()

__ ()
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Ix? ~9xy -4xy-12y* =0
3x(x -3y)+4y(x-3y)=0
(3x +4y){x-3y)=0

Either 3x+4y=( or X-3y=0
3x = -4y X =3y
x=-2y

3)'

Put x = --g-y in eq. (i), we get

Put x = 3y in €q. (i), we get
33y)} -y =26

3(9x)' - y* =26

27y2 - y* = 26

26y” =26

= Y= :

y=t 1|

Puty=11inx=2y, we get
x=3(x1)
x=13

. The ordered pairs are (3, 1), (-3', 1)

2
(3]

16 . 2
N —y |-y =26
[9’) g

16 , .
9}' y

2 2 |
10y 3 3y -6
l3y2_26)-c3

13

y'=6
. y=iJ€
Puty=1= J6 inx= —é{y, we get

X =—-‘-;—(:I:JE)'
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. The ordered pairs are [@,Jﬁ],(-“{i—ﬁ J

Thus, solution set =

12. x*+xy=5 - yY+xy=3

Sofution:
X’ +xy=5 (i)
y+xy=3 (i
Multiply eq. (1) by ‘3’ and eq. (i1) by ‘S’ then subtract eq. (it) from eq. (1), we get.
3x? +3xy =15
+5y* £ Sxy =15
3x? ~2xy -5y* =0
3x? -5xy +3xy -5y’ =0
x(3x ~5y)+y(3x -S5y)=0
(x+y)(3x -5y)=0
Either x+y=0 or Ix-5y=0
y=-X 3x =5y
x—gy
3 -
Put x = - x in eq. (i), we get | Put x = %y in eq. (1), we get
5\ (S
2 —x)=5 —_ +| - =95
il (3y) (3y]y
- 25 5
2 —_— l e — +— 2 - 5
X°—x"=95 5 y 3Y
25y* +15y* =5
0=5 y Y
9
. 40y°
which is not possible Y =3
40y’ = 45
45
g 40
.9
g 8
y = i..._3......
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5
Puty=1% mx-—-y,weget
\/"

2
=3{*:5)
_Sf

5 3

*. The ordered pairs are [%, _37) ( —= .2_2..
Thus, solution set = {(——- -___} % 32 ]}

13. x'-2xy=7 : xy + 3y’ =2
x'—2xy =17 (i)
xy + 3y’ =2 (ii) |
Multiply eq (i) by ‘2’ and eq. (ii) by ‘7’ then subtract eq. (i1) from eq (1), we get
2x? —4xy =14
121y’ + Ixy =114
2x’ —1lxy =21y’ =0 ;

2x? —14xy +3xy - 21y’ =0
2x(x-7y)+3y(x-7y)=0
(2x +3y)(x-7y)=0

Either 2x+3y=0 or x-7y=0
2x = = 3y x=T7t

Put x = --g-y in eq. (i1), we get Put x = 7y in eq. (i), we get

x=..§(+_2_) 2L
2" V3 NG
=¥3
.. The ordered pairs are [——ﬁ, - ],[ )= - ]
Ng] V3
The ordered pairs are j—,-—!-](l,__]._]
5 V5 )\Js' s

Thus, solution set = {(—75'_1'5' (J;_JEN ﬁ%J[ﬁ—%J}
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