e Exercise 2.7

Soive thi2 following simultaneous equations.
1P x--y=25; xt-2y-14=0

Solution: g o D - SR~ | 1,
X2 =2y =14 = 0.0 i gouit oo one (i)
From (i) we get % B S i (TID)
Putting x =5—yin (ii), we get

(5=y)? -2y -14=0
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25+y2—10y—2y —14=10
y2 —12y+25—14=0

- y2—1'2y'+11'='0 '
y2—y—11y+11=0
yy—-1)-11(y—1) =0

'0' D@-11)=0
y—1=0 givesy =1
ory—11=0 givesy =11
Case i: . ‘
Puty =1in(i),we get
# x+1=5
4 =x=5—-1=4
therefore first-order pair is (4,1)
Case ii:
When y =11
Puty = 11in (i)we get
x+11=5
x=5-11=~6

therefore Second order pair is (—6, 11)
Hence Solution set = {(4,1),(—6,11)}

2. 3x—2y = 1; - X txy—-yi=1
Solution: 3x-2y=1 o/ 0)
X2 4xy=y2=1 e (i)
From (i) 3x=1+2y
L SRR

3
By Putting this value of x in equation (ii) we get

R o1

1+4)_2+4y+y+2y2_y2 i
9 3

Multiplymg by 9, both sides we get
1+ 4y? +4y+3(y+2y’-) 9y =9
1+4y2 +4y+3y+6y2-9y*-9=0
y2+7y—-8=0
y:-y+8y-8=0
yy-1)+8(y-1)=0
O-DH+8)=0
y—1=0 gives 'y =1
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: y+8=0 gives y=-8
Case i:
Put y = 1 in equation (i) we get
3x-2(1) =1
3x—2=0
3x=1+4+2
3x=3
x =1
therefore first order pair is (1, 1)
Case ii:
Wheny = —8,puty = --8 in equatton () wg'get
3x —2(-8) =
3x+16=1
3x=1-16
3x = —-15
=3 __;_E S
therefore first order pair is (—5 —-8)

Solution set = {(1,1): (=5, —8)}

3. xX—-y=17, '2-—-—2
X'y
Solution: X=y=7 el )
S8 i
2yl e (i)
Multiplying equation (ii) by xy-we get
2Y = 5X = 2XY eecvennes (iii)
From equation (i) we get .
xX—-y=7

x=7+y . -
Puttmg—x-_7+ym (iii), we get

2y =5(7+y) =27y +y)(y)

2y —35—=5y =2(7y + y?

—3y 35 - =14y + 2y?

2y* 4+ 14y +3y+35=0

2y* ++17y+35=0

2y?+7y+ 10y +35=0"

yRy+7)+5Q2y+7)=0

(1)! & 'I)(y + 5) 0

. r 4

& studyplusplus.com



y+5-=0 gives y = =5

Case i: |
7
Puttmg y=-—=Iin (i) we get

7 E
x—(—.-z =7

X
zherefore first order pazr is (2 7)
Case i: ~
' Putting y = —5 in (i), we get
x—5=7 |
x+5=7
X=7-5
x=2
therefore Secongd order pair is (2,—5)
Hence Solution set = {(2 ~5) (7 ot }

4. .-:x-+y.=:a—b;;——.== 2

Solghion: x+4+y=a-b ........... )
: E ey 2 = 2 CLLLERE L] (ii)
x. ¥y . :
Multiplying.both sides by xy we get
ay — bx = 2xy ..ccceavics (iit)
fram (@) XS A =D=F , soniveepres (iv)

Putting the value of x in (iii), we get.
ay —bla—b—y)=2(a—b-y)¥»)
ay——ab-f-bz+by = 2ay'— 2by — 2y*
zy +ay?+by—2ay+2by—ab+b*=0
2y —ay+3by—ab+b*=0"
2y2—(a—3b)y—(ab—-5%) =0
Herea = 2,b =—(a — 3b) and ¢ = —(ab — b?)
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| - (a—3b) i"'\./[—(a—sb)]z+4(2)(ab;bz)
- (a-3b) + \/a'-’-+§b2-:6ab+s.iap—ai32
&

__ (a-3b) + Va?+2ab+b?
4

. . _ (a-3b) £ J(@+b)?
Yy = S
_ (a=3b ) * (a+b)
= 4
_ (a-3b) + (a+b)” e _ (a-3b)—(a+b)
- 4 . 4 =
__ a—-3b+a+b, __a—ab—a—b"
Rl e
e 2a—-2b > —=4b
e /AR e
__ 2(a-b) -
= % or y= —b
' a=b
I W

. - 2
Case i:
h = a"'"b o ~ . s
when y = — Putting it in (v) we get

b

2
. 2a-2b—-a+b
- 2

xX=a-—-b-—

. - a-b
X = ——
2
therefore first order pair is (9—7;-’- -‘-‘:2-‘1)
Case il

wheny = —b Putit in (iv)
- x=a—b-(-b)
x=a—-b+b
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pasq
-therefore second order pa:r is (a —b)

Solution set = {(a —B), (a—b a- )}
5. xz+(y )2 =10; L’i‘_‘)r? +4._x-

Solution: '
: x? + (y ® 5 L [ N )

x + y FAXTT . areenies (i)

from (i) x* +y —-2y+1—10 T
x2 + y ~2y=10-1 .
2492 =2y=9 e i)

from (ii) P +y*+ax=1 : :

By Subtracting (ii) from (iii) we get .
—2y —4x =8 -
2y + 4x'=—8
y+2x= -4 (Dividing by 2 we get)
y=—4-2x itttV

Putting  y=—4=2xin(ii) we get .
x2 +(—4—=2x)°+4x=1_
x> +16+4x*+16x+4x =1
5224+ 20x+15=0
x’+4x+3=0 (Dividing by 5 we get)
x2+x+3x+3=0
x(x+1D)+3x+1)=0
x+1DExE+3)=0

x+1=0 gives x = —1
or=x+3=0 gives x = =3
Case i: _
When x = —1 then from (iv we get)
S ¥yE=d=2(=1)
y=+4+2=-2
therefore first order pair is (-1, — 2)
Case ii:
When x =.-3,then form (iv) we get
y =—4-2(-3)
=—4+6=2

mthez.'ef ore second order pair is (—=3,2)
Solution set = {(—1,-2),(-3,2)}
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6. x+1D2+(y+1)2=5; (x+2)2+y%=5
Solution:

'(x+1)2+(y+1)2=5 [ ereeeeeees )

(x+2)2+y2=5 S (ii)

x2+2x+1+y*+2y+1=5 from (i)

x2+y*+2x+2y+2=5

x2+y2+2x+2y=3 THE DR (iii)

x?+4x+4+y%= fromii

Xyt RSl . s (iv)
Subtracting (iv)from (iii)we get

—pxf2y =2 -

x—y=-=1". (Dividing by — 2 we get)

x=y-1 T A S (v)

Putting this value of x in (iii) we get
-1 +y?+2(y—1)+2y =3
y:—=2y+1+y?2+2y—-2+2y=3
2y +2y41-2-3=0 -
2y’ +2y—=4=0
¥2+y -2 30n (Dividing by 2)
y24+2y—-y-2=0
yy+2)-1(y+2)=0

G+2)-1)=0
y+2=0 glves y = -2
ory—1=10 gives y =1

Case i: | |
When y = —2,then from (v) we get
x=-2-1=-3
- therefore first order pair is (—3,-2)
Case ii: 3 L
'~ When y =1, then from (v) we get
x=1-1=0
therefore second order pair is {0,1)}
Solution set = {(0,1),(—3, —2)}

7. x? + 2y% = 22 ; 5x2+y% =29
Solution: .
S X +2yt =2 sl
Sx2+y2=29 (i)
Multiplying (i)by 5 we get |
S5x2 +10y2 =110  ....... N (11))

Subtaracting (ii)from (iii) we get
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—9y? = —81 _
¥4 =9 (Dividing by — 9 we get)
Case i: :
When-y = 3,put it in (i) we get
x*$2(3) =22

x%+18 = 22
x%=22-18
x2=4
x=32

therefore first order pair is (+2, 3)
Case ii:
When y = =3, then from (i) we get
x2+2(-3)2 =22

EAN8 =22
x% +18 = 22
x* =4
x =12

therefore second order pair is (+2,—3)
Solution set = {(+2, +3))
8. 4x% - 5y*=6" 4 3x2 +y: =14
Solution: '
4x2-5y%?=6 & o PR )
3x2+y2=14 = ..l (ii)
Multiplying (ii) by 5.we get :
15%8 £ SyE = T0 - - anana (iii)
Adding ()and (iii) we get

Case it .
When x = 2, (ii)gives
3(=2)2 +y? =14
12+y*=14
y%=14-12
yr=2
y=+V2 .
| therefore first order pair is (2,+ @
Case ii:
When x = =2, (ii)gives
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3(=2)% +y2 = 14
12+y*=14
y?=14-12
yé=2
y=+V2
therefore second order pair is (—2, +V2)
Solution set = {(+2, +V2)}
9. 7x: -3y =14 ; 2x2 +5y* =7
Solution:

Case i:

When x = 1, then (ii)gives
2(1)2+5y2 =7

2+5y2=7
Sy:=7-2
5y = '
yi=1
y=&l

therefore first order pair is (1,+1)
Case ii:
When x = =1, then (ii)gives
C2(=1)*+5y* =7

2+5y%2=7
S5y2=7-2
Byt =5
y2=]
y =11

therefore second order pair is (=1,+1)
Solution set = {(+1, +1)}

& studyplusplus.com



10. x242y*=3 ; x* + 4xy — 5y? =
Solution:xL )
W

> s 35 o8 SN W ()

_ x2+4xy—5y2 =0 .eeern (ii)
D x%+5xy —xy —5y2 =0 from (ii) we get
J]\ ‘x(x+5y)—y(x+5y)=0 J

\ (x+5y)(x—y)=0 _
N \‘E x—y=0 glves. ¥ Wi (i)
Q X+5y=0 gives Xx==5Y ..cccee.0s (iv)
Case i: - . ' f
When x = y, then (i) gives
(y)2 +2y*=3
y? + 2y =
3y2=3
3% 9
y =5
then from (iii);put y = +1in it we get
NS T
therefore first order pa:r is (il +1)

Case ii:
When x = =5y then (i), gwes

(—5y)* +2y* =3

25y% +2y® =3
27y%2 =3 -
2= L
Yy = _
y’2 = é (By taking square root on both sides)
e
Put . y= + in (iv) we get

1
x = —55 (£3)
= (¥3)
: e —5 1
therefore second order pair is (+ =) :f_',g) .

Hence Solution set = {(+1 +1); (+ TS 3)}
Or

(/5 51
-Solut_ionset={(3 3) (3 ) (1; 1),( 1, 1)}
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11. 3x*-y*=26, 3x% — 5xy — 12y% =

Solution: : .
3x%2—y? =26 v @)

- 3x2 — BxY — 1292 =0 ...coiuneve (ii)
3x2 2/ 9xy —4xy —12y* =0 from (ii)
3x(x—3y)+4y(x—-3y) =0
(x—3y)Bx+4y)=0

x—3y=0 gives x=3Y .cccorueus (iii)
/ 3x + 4y = 0 gives x = —-333'- TRESCS [

/Case is
When x = 3y, then (i)becomes
3(3y)2 —y* =26
3(9y*)-y* =26

27y% — y? = 26
26y2 =26
32 e
y =#%1
Put y = *1in (iii) we get
x=3(x1) =13

therefore first order pair is (+£3,+1)
Case ii:

When x = :-41 then (i)becomes
3(-2 = 26
3 16y ) Lo yz = 26
1
Multiplying both sides by 3 we get

16y -3y =178
13y%2 =178

y=+V6
Put y= +V6in (iv) we get
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=X = ?4('1:@)

therefore second order pair is (?_ﬂ, t\/g)

Solutionset—{(+3 +1), (+ ,+V6 )}

' | Or
Solution set = 1(3, 1),(—3,-1), ( —4/6 \/—) (4J— J_ﬁ-)}
12. x+xy S y:+xy=3
Solution: )
RHXY=5 s )]
X yZ+xy =3 = (i)
S from (i) x(x+y)=5 MCHCRIRA {1y
) from (ii) y(y +x) = _
b \ or y(x + y) = £ A (ll?)
‘Yig By dividing (iii)and (iv) we get
x_5 %
3 PO
“g\§ N y oA \ |
D x =3 W )
R, e " \-\;1 3 g /
By Putting x= -z-y, : -in"(i) we get
g \2
&) +(2)r-s
Ey?+3y? =5

(Multiplying both side by 9 we get)
25y% + 15y% = 45

5y +3y =9 .
(Dividing both side by 5 we get)
8y2 =9
2_9
=
e i\/; _"""ﬁ
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.8

= 4+

"7
3 |y
When y =+ —= then (v) gives

i (5\( 3 N-is- .
'x=(3) ) =

.G BN
therefore first order pair is (ﬁ ﬁ)

.

Case ii:
When x = % then (v) gives
W :
A3\ "~ 2v2
7
2V2
-.-__, 3 :
therefore second order pair is ( 575" 2\[2_) !
(S AL 5 _3 ‘
Sottion get = [(zﬁ'zﬁ)'( vz’ zﬁ)} ’
13. Z-2xy=7, xy +3y*=2
Solution: -
x? - ny y ceeeen YD)
xy+ 3y =2 WY o
Hultzplymg (L)by 2 apd (ii)by 7 we get
2Xx° ~4xy =14 - .eeeenrse (i) "€
7xy +21y2 =14 ... (iv)

By subtractmg (iv) from (iii) we get
2x% —11xy — 21y* =0
2x% — 14xy + 3xy — 21y% = 0
2x(x—=7y) +3y(x-7y) =0
Cx=7»R2x+3y)=0

x—7y =0 gives x = Tg-s%ei...... ()
2x+3y=0 - gi =22 i
x+3y= gives X = —= ... (i)

Put  x=7yin (i),thenwe get

Ty —2(Ty)y =1
49y? — 14y? =

< studyplusplus.com



S = o
Y =35

R |

. . I
y = N

1 :
Putting y = + 7= in (v) we get -

= 1(xd
g
X i—-s'

therefore first order pair is (i -‘-/—'%, + %)

From (vi), x == ?’z—y Putting this value in (i) we gét

- -0~
1';ﬁ+3y2 =7

9y2 + 12y% = 28
(Multiplying both sides by 4)

Puttingy = :t% in (vi) we get
2=(-Dd) = =x=F

therefore second order pair is ( V3, j:-%)

Solution set = {(7%-}5-) : (Zé :‘é) (_ﬁ, %) . ( V3, :4'5?' ]
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