Chapter 4

Exercise 4.9

{ o), (= ¢:~3))
Case.7
When both equations are quadratic

((1] When beth equations ave quadealic

but invuiv.‘nﬂ unly at and yLierms.
such as EplD Guestions . 1,2,5,

To solve such equations we put

x¥=U Y =y and sole it further

by baloncing coef ficients of Uar

Example. i
Xt 'j‘ =25
2Tt 3y7 = b6

let "=U amd t{L:V Thewn given
enwof.u‘on becomes
U+v =25 —= O

RUFBY = 6 —> (@

S olution Mathod
In Thes 'lyPE- we fac'{oriée the
homagengous quadvatic equation.
ﬂomogencous E:quatr'on:—-

An equalion whase deqree of every
terws s 2 05 called homnﬂgr\eous Cylﬂ“
ratic Ef.}uation. For Example

X+ 2y +by'en
x -3 xy+2y'=0 ) 2x TRy +3y =0
2’ 513 - 33’:0; x‘—sx.‘j +6tj‘.-_-o
are all homogeneous quadvatic a}uaﬂm'»
Qu.e/s&om of such h/bﬁ are
ExP@) Q-Q )5)6
I'xample.2 _
X-3%Y + 2yt =0y (D)
2B —1—3‘-,; 24 B
Since eq(uah'on(D i< hﬂmaagnﬁoug‘,ﬁcﬁ'.iy,j

Multiplying eq-@ by 2 wegel it x‘—xy—axg +25"=o
n sk £g- y
Sublracting eq " i (x-y)(X-2y) =o
zu + 3V =6 X-Y =0 E—Yy =¢
1u + Zv = 50
i - 4 X =Y )X =y
v = i6 “If x=vy Then B N X =2y 1h rom(Z
Pulling value of v in @ we get f 1‘1 e :fr @ i ly_ en f‘ @
[6=025 m> Un2S-tbeq o1 3IY =20 | YR
Ul 6= . Ty ey 20 [ 84 -Cyryt-2u e
I U=9 then If v=15 then 3y-3y-240 | Y6y 24 =0
N
xL= 9 Yy =16 Divl'ﬂirg hy 3 ‘ Divt‘dinﬂ hf 3
X =%3 ) =Lt4 5’-3—8:0 ‘53"-?.5-8 =0
b USil'\j 3'-!}— By 4.“3#8.0
=
{( = ) ‘1)]' ; 3,-2%;":7.& 3y (Y-2)+4(y-21=0
Mt4 -5, 44 = .
or {( 2(-3, J} 5:_(_”!%, @—2)(334—4):0
“"{(3:'1):( 5:—"):(‘59‘T)J{"3l"“)} = Y-2=v 1344 =0
When bith equalions are qudnalic - "'i‘—lgt;’l" B
20 s o_‘- 1‘Aem 0 homoylhﬁws y - 1+ 33 if y=2 ;H\en
adratic = # By
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q:bﬁi@)ﬂ=%§3"k x _(l.. :
I ys BE2 then | I Y= Y then
xJ:L*_?J:ﬁ“ X = z(—%) :
3 ‘jzl;ﬁj ﬂlén e - "’7_5 i
m 3 sy b T e

("-—fl?, e

T

Bj)
}

i rfh.:.
R G T8 FYGL P l"/?,)}
C W]M‘n balh cquolmhs ove gundyalic
but™ ane n-f
" Produ(l fol’m
Soluliorne TWathod |

I This lyke we balanee. wnstqn]'_

1h(‘m_ Iﬂuoluwv.]

Lerms, Df both e:iuguLnowa,‘)hen subtrec].-

ing cach olher. we 3&‘[ Homogeacont
Ouadvalic Equation and sclve as
hg.mu.:]g rmm'ug- case -

fuest ions Uf such f\”.lc;_,mr_'e ‘

Exp @8- T,8.9.00
Example. s
xl- ljl-—‘s _§® .

4.6 e Bory =18 —>(2)

To ‘baldnce Cnns.la.\‘\t {erms muliu{lymej .

€q-{D by 18 amd €q,- @bys— we .qdl -
B ate .’Qlj -0
"ED':I')"'-TS:LJ = qu -y ’
.‘Jub{mr_tmﬂ eq{@ from eq, O
2o x? -I._»..(g
18 i --lﬁ’ Y=

-'",L“J
Tewt i 1€ xy s 0
Pt e —JS.(JHSJ =0
Facf.onﬁ nﬂ .t we 36[

2~z xy +37Y—i8yt=o

Yy

RE(X-6Y) -3y (X -6y) =0
(I '6LJ:' (2:’:“'5% =0

LbYzp ¢, 7 P “ 35y N
_ L = by 1'-‘:\".*'--2
If x = by then &m@ Ij' kel j thew ‘frwn@
)’ =s gyt
3t tes 5
\‘J d g %{j —'j =5
TSy .—S..,_ aqy* 4t =20
) g d -
J=gs oy =4 ng‘~=zo
e 4> 4>y
‘j.—-l—}‘j'é"' g=ta fj-——t
ﬂﬁ I T ez then
=N Tk?“ :r=3{fz)-}r_-
1
€= Z | ) ge -2 e
L ' .
j’fld: —'I— ﬂ-uen 3(-_—;—:"_&(-2):“-3
1y b
o 6(.—{—?:):1-_;-

{(r r;) (_ri’f’——},(z:) {s,—z)}

EHEBBISE . 2
Q.1

il ot _ff)-l- 3
vr Pt _5J
and  B’- -5y =7
Put x*=u -, H" vithaes we ﬂei

BUSI Y =6 — OF

JU-SV = T (®)
Te balance coefficient of u mulb])ljmﬂ
-eq,.(D) by & and eq.® by 2 weaei

bU-y =18 > (3) -
L BwRY =13 ()
Sub{mctmg eq @ jrom - @)

AU —loV -4

,su‘T‘W‘ =_|§ ¢
V. =4 mer V= -y
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Putting volue uf- voin @ we 3& and n'cl—l?;:—‘agLor: xn 25”;13
2U-3C4) =§ Pat x'=u and y'=v we gel

W12 =6 = 2yt iz
ZUSHE - U=1q
I u=a then . ' If v =4 then

e qax=2y | yiaamysre
fies s +?.)}

or {(3,,*&),( 5:*2.)}

ar {(3 LG22 (- '5,_.2)}

0-2 .g-'f,i': 31
ofr fx —5‘-—0' :
and J:+23

Pul x “’u amd 3 =V e 3&[‘
BU-V 0 — ()
u+lv—;q,____>o

To balance coefflaenl' of v m'ﬁplv.‘
@.4 - 51%621 =a —O

gD by 2 we get
{6U— ?_V =0 ——)@

u+?_v 14
o - 2V _p__

(Tu =19 .
o U= f(:l; g Pulil'nj value o{ Ut

¢ qgel ;

g ws(%”) =V = 0"'"'”1;.572
I oue® then | 1f vl then
prfi | YEE
Y] o= ezl

Y=

JL(+ .f:i ?4«2, 33 )}
Q.3 zx’-3-5y" or 2x-5y" -3

S 2U5V 28 —3()
UtV =13 —@
To balance coefficient of u multiply

eq @ by ¢ we gel
: UV = z_ﬁ, —-f>:_®
Sublracling <q W from eq- (9
'a'u+-H'"\j =pE *
S 2ULSV = 8

Gy =B wy V=2
bu'l NS T ecp@ wWe iael, o
Wy 202) =15 U=i3-tau =1

Iju=a hen | Tfvez thew
x=a Y=z :
x=t3 : |d =.t

{(+5 + 170}

iyt sy — @
Fncloribmg ho_mbﬁéncws_ equalion we ﬁet.
a2 xy Vbx_rj.rfiu’“_:_o
wl{x-2yr-3y e —2yd=0
(x-zg) (X -3Y) =0

L-2y=w '.)(—'53_:0
x=ly > X =By
I_'[ Qs ?'j "’\Enfrém I{ x—3J1hm[rnp®
ey’ i ST LY
Cayeyt=as eyt 4S
sy" =4S By .35
z yeuSmytad
Yy == 4=*3 10_5; F
A R T
ﬂf Yy=3 then ‘,-j:ﬁ ’ }jzﬁ.
xL= 2,[3_)#6 I ::?: Then,
L y=-3 Phen .x::‘:!(%t) :%
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o= 2(-3)
A= ~6

{(5,3),(45,75),

Q.5 12’ -2s ey 4 12¢* =0 —5 ()
248 ——a (D)
Fudorrzinj homoﬂw.nenus =guation we get

4xte 751

llx‘-lﬁxﬂ-—q
ax (3x -4y)-

x=3(:—3) = =9

x‘lj+l_23"=0
Sy (3x-4y)=o

(3L -4y )(4x-3y) =0

IX-4y =0, Hx~By=e
3 ="-vla b "—|3’.=3\J
1"—‘?-5 H > x=%{|3

Lf % =% y then from@
a(%y JL—t'lg"--mS’
Ly Ty =148
gq,*+6531= 332

7yt =332
» o 1532
¢ 27

= r_lsai"_
5.-‘!: 127
—ik { 4 x 333
LT
=t 2 [3537
! l& z 127
-2fl 2B

i 5:1{% then

== 403
8

a3 47y ra8
% 3‘-} Tyt =148
94 2847=592
374> = Saz
12592 e
#=57 =

y =t {ic
y=%t4
Yy=4,Y¥=-4

If y= &4 then
x=Z(4)
=73

If Y==K then

: St='-f,-[-b.)'

x = -3

8 333
3Vaey
Ify=--2 % then
=-32R3)

=t =5

=
=z
FEh ) Q.6

IF x=%y then frangy
1 2= Yy pen fom®  2054)7T7(Z4)s=00

62 05). G [z
ik 3,&0,(—3,—4)}

Hay vaghc o ——y(p)
2N pey gy 0
F‘_;pturisu'nj hermoqe neius eyiofion wne@;et
:2::::‘—8313 ~dxy+24* 0
qx(sx-—231 —5(3143);-0'
(3224 (Ux~g) =0
Jx -—E_la =0

1zt

2 Lix-—Y=o

’53&::1.‘ Lace 2 ) ;
} H&x:.s_ﬁ)xz_&a_

If 2=Lgthen from -

(it -
8,0, 1 2

gdt3Y=60 Ty Tyt e
Byri2yt=Sho | ey g
':fi ‘5:105:';':—5"" ISy T =4ge
I R e i
3=_Jﬁ‘3:"__. ‘ y =+ J32
y=t3le y = oy fol
Y=3 ‘;,— .l;:-z.[%: y=hiz )y = ~4{2
i . II d =4[z then
Jy=3]¢ 1n
jld ' J—j en J‘.=-I"—("Iﬁ)= &.
x""%(3j—6—:):z_ [
I_f 5 3 Ij‘df—“ﬁ{i“\ln
=-3 |4
i- [£ then e,
I:-(—'ﬁﬁ)
3 ‘r 1:-—_{2
€x=-Z i :

{(ZFE— ! 5@; ); (“Z'J——g-jy—':-\(_;:)

(Jimﬁ),(-wz.gz)}
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Q0.7 -yt =16 —3
XY=15—=@
To halance constonl terms vnull.fpl:j
€40 by IS ond eq @by 16 we gel
VS xSyt 240 —> (B
162y =240 >
Sublrscting eq @ {rom eq.@
lS‘I*-Ibg, —Iéx\d_o
1S —16 2y -ISy* =0
Faclorizing

To balance eonsianl lerm multiply ep-
O by 2 omd eq- @ by q we gel
2a’ + 213 18 —> (3
q ~ ay' =18 —>@
Subleaciing  eq (B Jrom ()
g~y =18
2x’ yory=)8
T Ayt-2ey =0
Tx -2y -qy” =0
Fae Ty —ﬁlxg—q.;f“:u

1S 25Xy + 4y 1Syt 0 T (X1Y) -y (x4y) =0
5% (Ba-Sy) +3y( 35yl =0 KAy (T -9yl = ©
Gx-541(sx +3y4) =0 x4y To » P -qy=0
SIfflazo 2 S"Jt‘.a-?;\é:o M =il ’ .)c:;_'j\
B = gli' a fx:-—‘bg if ==y “'Icnjv-m@ If x= iyﬂnen f""’""@
L T k q .
:x:=-—3 :r_:-?’/yz, Yy -y =4 (B,L; 1—1 =
I x:— The ot = h QO = 2 ""j _HL=f.
js_ ?Ij “fr@ HI %Hi n frc'cg wihich is |'mf>assiblc ::: 1-—|1‘?3l':-'m
(39)y =15 (Zy)y = L d
% HL =15 -3 i 5 3&-:{ ;‘13
L s9 = yr ol . 4a
\&L;Js‘x? _ 'da"='g('3) 3«’_" ie
4 =1 e Y=£3 y*= —zs -t 1
15:3)'2':-—_3 (J.:‘_-z.f-b:j:tgi xd_;',.d_____'l.:_
Lf Yy=3 then | Y=5L, Yy=-5i N url‘. Then 1_‘}_'“; %
=5 . =517 th oy 23 T as
X=5=5 H-_L{a ¢ fhen K §= —'lken L-ﬁ(q )=
If Yy = -3 then x=-g(5%)= =51 {‘(‘ﬁ r-l J_)
- Tf y= -1 then b g
L A Q.9
x =-5 '_'S'*(_' f y=7 = 2oy or S.In?_l_l‘#:?-——--)@
A= D71 212\*'3 = ‘X"U af E—XL"IH e Fd)@

{(5:9),¢-5-3), 30,50, (3;,-“} %

0.8 - 2= q —>®

- Y= 2 —Q

halance coefficients wultiply eq O
b omd eg.@ by 7 we get
3y -bxy = 2t — @
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M -‘7:13 =2 s @ : x(2ax-y)-2ylex-¢) =o . e
ﬂdolmg eg 3 and cq,@ " (Jc-&‘g)(::x-—a) ‘=0 :
3y* —6-‘15 =21 - _ " x-zy=o ,2x 3"'_'0: o
1ux 433 —l'bacg o R [f -2y then fam @) | 1f .L»J." ‘then from@
TESELT TR LI @yry =2 | @yly e
g™ Ty —6axy +3y" -0 B 249" =2 ‘ y =4
yx(2x - —=3y{2x-y)=0 Yr=lesy=troo Gy o e g
(ex-Yy )Ll -2yl =0 " y=t, =1 ‘;j”‘ Z) H=‘2‘
2%-y=p,;Jx-3yY =0 If =t then B I R & thitse
N T e-gli-2, ®=p(r2)=H
‘ — lf g ==l then 1)[3,4,2, fhert
IJ 1’% then from(@® | 1f 2= %ti Thie frﬂm@ w2 (-1=-2 X = ‘L[. 2)*- 1_

* g .th Fusp ’ﬂ' 2_( H}d =
) 3,1.; Lf)f 1 by {(2)[},[_;,_fl),(l.r 23,(_—_13_72_)}
a -y = :

o=t | A oot Probloms on

whieh (3 imPossf.ue . \d" =44 . . : -
T wik M&;«Mm’t

a:7 2 lj gy Tn solpe '“\F{fﬁ'tic“\l nn:l'_ll('_lnﬂ_ ufe ) Should

tf ‘dr?'l then 2= %(1) - x=5 koen following sleps in mind .
Lf H:-'?.1k€h x= 3:_%(4)-—“’ x=—5 (i Kead: 'Ihe?p;;’olalf_ylv'l care—fnlld.-_
{(3’1) ’,(_3’ .,'”} U:U ,SuPPos.c ﬂ1e m\knnwn %ﬂhtlif’cs._ _.
‘ ‘ as x5 cLC
: N L8
u 10 Tyt =5 =21 duy 1mn5{ule The Prublcm in lo st’mbnfs
; xy =2 —%Q for example \{ we are JIven .
Ta lmlam:c coc[ ‘UCnlS mthP’j eq (a) 5 s g'cﬂﬂ&f Hhen 2, we wrlf.Cll.a.b
T-X ‘
G R i) hj % gei T 1S X s grealer Then y rwe wn{e tt as
TE+ E.H" =0 —%@ R % -y
g S_IH =10 —) (&) = is 'arenlcr Hr\eng by 5, we wrile
- Sublracting eq.dp from eq-3) . R T 325 :
S B st Say= O 'Ld.) 5 s {ess‘fkm.x: we wrile. ri; as
2x1+?,5 _5%3\_ _ e
W —_5‘3:3{» “ _:O IxXample.T td x be the. oné °
2o~ xy—hxy A2y =0 pact - then (2-3 wil] be anolher porl.,
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