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§ (e, ¢ ~2,~3)}
Case.7
When both equations are quadratic

(a) When beth equations ave guadralic
bul involvinﬂ only a* and y"‘terms.
such as EipQ@ .G)uesiiom- 1,2,5,

To solve such equations we put
xb=u ':ojL:V ond solve it -furihcv-
by balancing coef ficients of UorV
Example. 1
x*t lf =25
22 +3y" = 66
Lct IL-:U omd 5‘:\/ Then sfve»\
equotion becomes |
UtV =25 —> D
2U+BV = 66 —>®
Multiblying eq @ by 2 we ﬂeI
2U+2V =50 @
Sub‘lmc{‘inj eq @ frohf\ eq @

S olution TWathod
In This lype we fac{on’ge the
homogengous quadratic ec,uutfon.
Jlomogencous €quafion:-

Aw erl,ua‘[l'on whese degv_ee of every
term 15 2 s called homogzncous cymd—
ratic equation. For Example

X"+ 2y thy'=0
x'-3ag42y'=0, 2x =Ty +3¢+=0
20’4 S0y = 34°=0, F2oEXY +éy*=0

are oll hnmogenem: %:Jrah'q e!}uaﬁms-

Bueslons of such™tybe are

Exp (@, Q4,5 ,6
xamwie.?

X -33Y + 24 =0 5]

2 - "'_Lj‘: U Q)
Givce equaltion © i homaaer\.&u& )5‘5"';3""5
it) Il—-xy-—ax_!j-i—zi-f':o
w(x-yy-2y(x-y) =o

(x-'_‘j )(Jt—ag) = O
zu + 3V = 66 A-Y =p ; X -2y =6
22U + 2V =50
-7 = = N x =y ) X =2y
v = I x=y the i N x=2y1h rem (2
Fuﬂimj value of Wi © we get f j " Jrom® 1 f 13_ enf; ©
' 16 2(4)-3y +|J‘-at., 2.(2-';])—5(13)-&"] =24
Utl 6 =25 =y U=2 16=9 ’Lﬂ"*%ﬂ -I-"J\--lljzb 831—6"?5l— 24 =p
I{U:‘l then I‘f:r_lé then 35;—33_2“:0 qj‘—ég-aQ:o
xLz q Yy =16 Diﬂdin& by 3 ‘ Diw‘dt'nj by 3
:x:‘-f:3 y =14 3‘_3-3 =D 33"-—23-—8 =b
' u_sin3 _ 33"- by 4.‘{3-8-0
13 , %
{( ; L')} . ﬂ.'b‘!‘bz"_l‘qc_ 33 ('j’l)'*'q(ﬂ-?.):O
or ot4) ,(-5,24) a .

{( ? _) ? } Hz-(-l)tﬁ)cﬁm(-a) Y-2)(3y+u)=o
or ‘{(3!‘1):( 3:—‘1);(‘3:‘1))("3:*‘1)} 201 Y-z2=-vo )344bh =0
- - | - - -4
When both equalions are qudntic 9= L1132 y=z > 9="Js
 al . If 4y=2 Then
one o{ them is homojemous Y= 1+33 (2)

adratic z x =&
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,i_ul"’ sy 334"'-
9 4= lf_g—?i Then
v = lr{i'?,'"'
44 tj - l'f— '”'ifn.

{( f

b
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x =4

3 9= "% then
S

: _"':___6) -
5

u[ one o-f

in product “form-

Soluleory "]/ta,U Wd’

In Jhis lype we balance: chsznt
Lerms n:[ both e«;uwtwﬂs; ?hen sublbracl -
inq eucl__\_ olker we get Homogencou.s

.Ouu:clulfq.l{;{c _Eq,uc{{a'on and solve as o

Hrs ) (.grﬁ.; ir-—'ﬁ_i‘) )

z, T

o2y, (- 8a). “'/g)}
C Wken bolh P«Iuo{aons ore quaclmhc
Them |nvolu1w) :)cJ .

homgqev_\EO'uS. case - .

Questions ©of such type .are . - .

CExp @0 7,8,0, 00

B
I xample..

x’- Y

::5— ...___>>® ’

AKX Ty =18 s (B)

To ‘baldnce constant fermc mui'i:{l\/m(j J
eq,-O by 18 and €q,. @byg we! -]e’L
L 8ax’t —IS'lJ =9o—@

181 ‘*181!’— '

2ot —{Sxy = “10-"-%@
5ubiractm3 ‘3‘1(@ from eq,. @
20 %t —iSItj = 90

e lr{(,l

2xty 16’3 -1Sxy = 0

a :r"—"ertJ 118y" =0

Factorrﬁmj it we 361
2122y +3x5—-164j =0

R (X-6Y)-3Y (X -6y) ::o.

(:Jcﬂeg)(?_’.t-*l%lj ) =0

megal ect ure@nmai |

. con

K;BU::O » TR0 —*-Btg":é
X =y )-"x:‘-év
Ifx by 1h§njmm@ I_fx»yﬂ\cn from(D

(63)*5 SR TP
3yt-yies gy =-§_.i
R T B B E
J=5s =y Tl Syt a0
Y=t Yy =te
y=1o) Y=L Jrto J=-t
ﬁfﬁ L g then
lj-:_{.%ll?tk?n '-';I -.-.%['L) ;:}x:-'—'ﬁ'
"Cﬂ(ﬁ—f{f _4;'3-.,5‘.z Then
JJE,:{;;’,. then | x=2(-2)=-3
1 b
x=6 'ff):'f—{

2C —6+53
or 2t =3y =g

.ano{ o ng _1
Put x*=u -, 3~v this “we 3&1?

2U - BV~6———>®
BU~SV = 1—®

{(ﬁ ﬁ) (?_i ,_) (3 2) (5-1)}
Q.1 o

Te balance coefficient of u mu!t;blymﬂ

E’Cl/(D btf % amd eq - @ Lyl we 391
=18 —> (3

U=V =14 —3(®)
.Sulﬂracbhﬁ 1Y 3 j-romeq’ @

bU~-9y =

6U — oV = - 14
__6(,1 —qy’ :__[8
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Puitlng volue of v L © we 39_1:
Y=Y =6
W2 =6 = 2y mpr iz

2u =18 -—) u=q. .

HYu=2a then 1](_ V =4 dhen

I.::_-_q-? X =D _' ; Yy = bGery=rz
{(#3 ,'-;?_)___}.

or {322, (3,020} |

or {(3:?—L(3:—2J,("3,z),(—’s;--z)}_,__

0.2 81:1:‘:51
or E:If—(lj -O"‘
and X +25

Pul x -.tu amd 5 =V we :jef
BU-Y =0 —— ) ‘
u+?_vm|q .-————>O . _
To balonce Coaﬁlaent j v mMHlPly'
ech byZ we 3et
U= 2V =0 —>0B
ﬂddinﬂ @ omd @

U+ v = 19
el — 2V =Q
(Tu = |4
"9‘ U= %jj p) Pulimj value °f QNI
@ we. 9&[ o
g (B)-v= O'?V"ifvz
52
I:{ u:%-’ Then. l .J VH ll'i Iken/
2 gt Is2
x=19 Kt
:r.:t[ 19 Lt
)7 =1 \Eﬂ-&%
| 14:,*'_“11%
{01 5123 ))
: 2 A

Q.4

N U2V =13 ____;.®
To baiance cOeﬂucacnt of u mulhplbt

eq. &) bJ ¢ we gel

C . rusav, _—26~———‘>(;’9

Sublmchnﬂ G U f"*’m “Ji/ U -
2U+UV =26

Qv =|8 = V=2
I)l.l1 V= e IV‘T Eﬂl, @ we aet _
Ut 2{2) =15 U= I5-tpu=9

j U =a then Ij 22 1han '
oyt q . '} AP |
x=t3 | ld=.ﬂ_f

1(+3 .;f%)} |
% —SJClj i-E)g co —>0
a+ Yyt =4S —w-*—>®
Fﬁdchb!nﬂ homoaenc,ous ecyanfton we 9ef
T —axg Doy +63 =0
x(scwag}—'s't_’{x-—z_g)--—.o
(c—24)} (X -3Y) =0

'JC*-ii'th ) UC'-—"bj_:o
=2y 5 A =3y
IJ x:?'j 'u\enfré)m I_{ x-.?;.ﬂ Then frovO
7(?-5)z+t]y’=‘15 ‘533 T+ yr=us
‘ le"-i'l'j]_:qg‘ ) : q'd +5 =.£|§
syt = 45 I05L:q§
: J LT * .9
Cyl=am y=t3 d=5"Y~* %
BRI ity
g_f‘j:(?))ﬂ:;:n .3=% ,ld:-.%
x=2{3)= I llj:}_'ﬂ\cﬁ,
=-3 Then S
Hym2 e Jaaago- 4
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and oc:"-|?§:-—'29"'ar x th':%l'.':

Put {Ilfu_ O_«V!d '.3-L=V We 3e-t ‘
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x = ?_(-—3) Ij 'd"—’ :"3"‘ then 2 333 333 -8 T -
xoot | eaty e OGRS )
=7 = o
e ,q . ¥z Du)y(-3,-4 }
{(6)3);( 6,_‘5), ﬁ)_ﬁ))(%)%)} 0.6 J( > A7y ! )

Ile—lix}J +2,3L:D —>®
ey g »(Q)
Faclorizing homogeneous equalion we get
le‘-Buc-g ~dxy+2¢* = 0
qxcsx—zﬂ)—gux—ag):o'
(3x-2y) (kx4 ) = o
Sx -2y =o

0-5f 1z 5c* - 25 >y + I23"=o —> )
W+ Ty =148 ——@
Fqc‘forf?-inﬁ homoaeneuus equation we get

I2x’-16xy—-xy+lzy*=0
ax(3x ~ty) -3y (3x-4y)=0

(3X-4y)(yx-3y) =o . _
2 Lkx-Y=o -

3x -4y =0 /7 4 -3y =0
31:1 -
3x =4y ) 4x =3y F ez :’L'x‘ﬂ"*x?%-td)x:i_&
I-:‘ys 3 > x:%g 23 Hl en fro\"r‘l@ II x=-‘l'.8uw,, frbm®*
If x =5y then from@ylf x> Yy then from@  2059)17(54)3=60] 2 (L*+7(ky)y =60
RS TR RTEIRICRTRR T S ¥R KN SV
SyTy -8 | ?:'* 73":.“'9 8 5!:: 4z fl_l :_::"’ ¢ 1Y =40
5q,""+653'“=i'53l 94 + 28y =592 'dL'i S‘:w_, _s_"’ | ts‘g"-.—_qso
127yt =332 ".‘57%}L = 592 So Tt ‘dL'—"lb‘_;""éL:?’z
*_ 1332 1,592 - e ot |SH !
¢ === 4 Fl ! y J{;.L y=tJ52
= ’ 1332 Y=t i =1 [ 2% y=t [lexe
=t =5 y=t4 3:t5$_§_ B.d-,-tqﬁ?
y=tf W33 |, Y-y
127 ’ -_-?;F, --3]6 H‘-:“Jz) = =4 (2
s o [555 If y= b4 the =3¢ Y4 = d
¢== {55 4= " I y= 3¢ fhen 1f g = afZ then
4ol 2;;_-?.,,5:-2_;;%% x=Z(4) s x =L (ufE) = JT
1 . _ _ 2 _5_ _ .
If y=2y32 then x = 3 x 3(31_.;)'?" S| Y =-4dZ then
ST I ARl Kl RS
I\ INT =3 (-4)- : I--':-,E("-nfi)
(~t) x:é_(-sféi)
8 [353 4 3V -
3 V2T x = -3 o2 8 x = —y2Z
Tf y=- % then { ¥ L
=4 (-3 (ZF;,;',JZ) (-2.5.. -3,
=4 2f3) el
=28 [333 2rhalz), (- "‘12.}
T=33 3 A e )
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Q.7 x -y =16 —3 @) To balance constanl lerm wultiply ey
AY = IS—>@ ® by 2 ond e.ty@ by § e 3e.t
To balance constonl terms multfply 2’ + 2xy =18 —> (B
€3O by IS and e“,.@by 16 we get f\xL — qg"= 18 —>©
lS_xz- '5‘41"—‘ ?J-{O—-——}@ Sublract l’nj eq- ©) "froM@
) 63y =240 —>(®) qx:-ﬂ‘w =18
Sublra_ctinj eq-@ from eq,@ 2 '-13—’132..‘8
IS_IL—ISg.l-—IGx!d:o Tx ”“3 —2xy =o
2 1 L
1S2°~16 g —isy* =0 7ocl—aoc3 -y =0
Faclorizing T+ lxy-quy-aY =0
‘538'?-513*-"!13—-15‘3‘:0 T (x4y) - ay(x4y) =0
5o (Bac-Sy) +3y(3x-syY) =0 @Ay (T -ag)= ©
(3x-54)1(S X +3y) =0 XAy To » ffc-y =0
3x—§‘a=o 3 S':)C+3-j—.:o x‘:"td 7 .x,z._w}j
3x = Sy 2 Sa=-By if x::y then jromy .' i ucz;_,}ymiu fV‘""@
=3y 0 ="y 4 -yrsee |G-y
_ ‘ . gl v
Iy ﬁt=-—%3 then from 1 If oc= "y then from X c. wi Y =t
5 .+ @ @ whith s Im[)ossibl'c g1 -—!t‘?gl-—-‘m
(34)Y =15 (2y)y =15 47t
Yyt =1s =3yt oS ey =90
kS 3 PS: lj -5 : ‘al:qg :‘Lq_
‘d’L-—-—IS_X.E - (d‘v_:__ls-(_i) 3?.7 16.
3""-’8&.‘:3 ldz'.__.__z_g- %:tzi_
Y=3,4=-3 | y=rfiTe e s g1yl
Lf 4y=3 then Y=5L%Y=-5¢L H }jrl‘f_‘, ‘then 3_:%(11) .__l%
:.E e T¥ -"'-5“’\ - - =1 - -__z - =
X -?lB)—S | N 9”3(;)&"'3i 1 ht_“_‘fﬂll-.en :x.-%--(‘( )__2‘3
= -3 then V7w (20)= 4,21y (9
If %5_ 3 e "I]( i‘-gi Then. {_( g’ H.)) (_‘I % }
X =-5 -_—5:(_- z y=7 = 2xy or 31-13;327,&,@
A = 31 '

23 = XY of 2act-Xy=-3 5@
{(5)5);(‘5_;”3)) (—3"’5-13),(31-,_5—1) To balah(_e Coef-fi'cmnl.s Vnulttply %@
Q8 <+ a0 T @byT e gl

k3

- Y= 2 —@ By - by = 21 —> @
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yx"=Tey o2l s> @ x(za-yg) -2y (2x-y) =
AJJ:'NJ'.' e @ ‘omd €. (x-29P(z2x—y) =0 |
'L-_"sxﬂ X L x-zyzo S lx-y =0
14t -.--7.13 ’-'er o ._Lga',j , x___[iy |
14 4,'5‘1 -—-lZ‘)IQ o Ly :x_:lljl Then _-from'@ | l[ J::JLtJ -1ké,u'[rnm@
-1y 43y =0 @yry =2 | dy)y =2
Tx(2X -y —3y(2x-y) =0 Y | Sy =t _5 - Yy =t :2_
(2x-Y) CTx -2y) =0 y=1,4=-1 Y= 2, y=-2
25—y =0 ;'-7-)(-.'-3‘3:0 [fld [(.ﬂmn ! Y= 2, thew
20)=2 -
sk o w gy EL ) e
' 1 fvown }r_ {hen f,.cm@ Lf ldﬂ—-l CM. 1}3"*’2- ﬂlCV\
]I x =4 Then freom® ) x= ?,(4)—-—2 x: J_( 2).—.—1
% z(L 90§=1 ‘d—?—(ﬂ”ﬁ—l A
oty o {0, (-2, (0 2) (=1 2)]
M o
0= 7 | Ty —6?'=3§ g/zemgfmx(i jD/w{){WnM on
which 'S imf)ossi € =
_ 4= ‘3 TD solve 1keor{:tu_c\l Pmbk_,ms we should
Tf 4=7 then ox=3(7) =y 2= keep followng sleps in mind -
1§ ys-7 then o= 1;?(_-,),.;, x.=-3 () Read: the_problem C‘"“-"f'“ll;j-'-
{37 13, -} iy Supprse the wnknown quantilres.
' as I).‘é’a e L-C
0 10 € ‘“ﬂ =5 —r—>0) dm TMnslu{e lhe problem in 10 5'1’"b°'-"

xy =2 ——>@
{o balance r_ocHlucr\[S mulliply g
Oby2 md@® by 5 we gel.
2o+ 2yt =10 =@ ¥
sy slo—G
~Sublracting eq & from eq-(3) .
23C1+ZlaLf5xg='O
rate S'xye_Zg‘}o
2o~ xy—~Gacy w2y =0

o000

Eor escomple n{ we are ﬁwcn

(a) 5 s d'cdler “\EH 2, we wraf_c |I_o.:.
5-X :

by ax is gresler fhen y swe wn{e ‘l_- as
—t :

(&) x 1s gve.atdcr iken} ‘by 5, we wrile

it as x-3 =5

d) & is lessTham o, we wnle. rt as

x-S

Iixnnmlc.I Ll ac be 1he oné ©

pact -then (2~ will be andlher partl.
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