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= - +lm - 215 +2°9
%\(“,"i) (-&)+1  —18t] l-Hl‘?*"”Z o
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the [iMe 4 e
- parallel <o the [N
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or 3 3 o \(}ﬂ to L b (1)
XK .

.SIOPG °f gen line -..:""--5-:'1'1 [/f;% 50 ‘SIOPe of- taﬂie 3 o
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5x-2Y+7=0 ysing (3)in (1) we have
SOIUboI?z-' ,_ - <t = Go(mx+C)
97{-'-L"j e - xz __gomx-GOC:O—-?(“)
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'X-z-+~|j = 8 ' o ! g
. L 1__________7(2.) 50‘0&'6""
w -9 = ) r_ g0 —r W
5, (2
(1)+2)* 25 = 9 . s a5+ Y = 124 """d bract
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L, 2 1 (x,9) reffere
bt +Y" =16 — (Y has <ceordinates (%,Y) reffered
LH+Y +Yy+8 =0 —>() O lated axes QX, oY

3324- by + 32+ ew'ual-i'o'ﬂ

" (-3,1) as
reffered to O (-3, |
ol 3j" -f-(’fj + ({8 = 0O Or{gin; JA) rcma;ﬁ'nﬂ

o Y= 4t JIE-4(3)(48) | to the old axes.

SOIU‘!’;OH:- . +x-8Y+17=0—> (1)

para”e|

6 .
M = —4 +J [ = 2 76 Egs. o f {:ransforrﬁa'{"fon
T
6 : are ~ =X — 3
yo Y +1
- -4+ J-560 |
’ Saner- oot values of % and Y n @)
: 3 ~
> Y = -4z 5600 (x-3) +6&(x-3) —8(Y+1) +I7=0
’T’ x’-_’_9_%4y§_18—8>’-8+!720
At the valwe of Y are «_8Y=0 Rew. transformed
comp lex ( rmaginary) - P

So nNo real Poih ks OJC

18
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Lo the or:'gﬁa| axes,

S d ved..
degree terms dre rer9

Ffr‘?d the coorol:'nal:es of

the nev or:'giﬂ oand the

. -~ ate Sjstem
eqqua tion. Let %Y- coordina
tmnsformed ! _ ‘ven . e rota te Ox,0Y

Qolytion:- be 9 Y origin through 7

srigin be O'(hK). then s | gy ag sh t
of transforma Lo are ot a poin

x=X+h, I= Y+ k
pst valves of X gy n @) |

Nl & be th
2, b +2Xh +47 +t,y7—+§ﬁzg%y Qx,ﬂ)‘_ }:Qt P
x h+8Y {&K}Q - o |of NC ina O e On
A ) Erorn P, drav P
S " lar to OX. Leb)oP| =1

A 2h
e ‘. = 4K1—4h+8K+4=o and P

th —>(2
For the re moval oJC ,Cfrst - Erom tOPM, :: :ave
degree terms wW¢ put - Al » ')(-.: ;S;na( ]—_7(1)
_ 4 =0 ) 8K+8=—-0 MP = J
j};':" & K == Eroon A OPQ, o
New origin Ol(z.) —-’()z) OQ,: f: ;§:§5+ ysin@ By
Pu{: h= 1, K==1 1" -

the {:r’ansformeo( €9 1S 0l = Yo 7 e (0}7_9)'

Xl’*‘q)’l-}-q +4(_,)2__8..=8+1—{ =0 " }/= 5(059—15'}‘9 Bg('l)
2 2
> X 44y -b4=0 Thus, |
(X,Y) (xcos 6+ YSin®) jCoSG-XSmB)

dinates of P referred
to 1he nenw axes OX and oy_

12
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E’(af”f”l 3. Find an Fq,t_)al'fon Also £ind the transformed.
of 5ot — 61y + Sy-8=0  |equation

Wi th reSPect to rwe..w axes SO'UHOW" .

s btained by rotation of Eqs. of transformation are

axes o bouvt the ort 9 N X = XC°59">’5"”9 an <
‘U‘ﬂ'ouﬂh an amgle 1 35" g Y Sin® + YcosO |
Solytiom- Here O= bl Pot valies {0: e
Eqs of transformation are | given eyua ; |
v L Cos135" —YSin 135" s(xcosB-YS"WG) +23 (XCosa-)’S"”@) .
= ' i (X @+ )’COSG)-IJOFS!"”&"'.Y@M
= X ("ﬁ) -7 ( ﬁ-) ~16=9"_4(4)
x = — X — o (“y) 5:(160:;9*5)’151“’713"“”‘7’5‘"’,_6“""‘9 Ly
2 £ T _o +243 (xLCoSGS""‘””COSa-xzs,za
y_ ysini35°+7 V(o313 2 SinBlos) +TXSnBTT €

. geos@—16 =9
+ 4 XY Sin )

_ X _ 2
) * :r_—; fi b ﬁ»& éﬁ}odUct term XY ’Jr‘g bl
Put valve Of xand l/§$/~f_|051n96058+Lfé,(Cos = i
3.\(2” €Q/UO ‘.-'Oh N e _‘.. |L{Sln8(_056 = (q)

s 7 )N ES 2
G S 658) +2 J3 Co528 =
X -»Z(lSmﬁc 58)+2J3
i(xL+)’):l-2X>’)+3(X"' z - 2_5”'72-8+ Q_E C.OSZ-B:
’ +_§_(,<"+y..1xy)-8=o = 2 Sinlb = - 2 J3 o526
2 5 >
p = p 2 p 2—+5X +S)’ 9_ __Z_Ji
+5YHOAY+ 6% =67 tanl6 = — 2
L o+ 5Y oA s .
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- L
- 3 X =32V 42l + LY
%—X + ‘%Z T EX D 7 7 X 4 LI(X—Z.)I.—I- (‘{4‘5)14-16(,‘_)(_1)-]0(7-}5)
. -b=e +37 =0
(- tx) Y FLE IOV 16X B2
L
7(1-’-7)/ _..|Oy..50+37::0
- 4 g 16— }GX—I'Y +25+IOY+I6X -52
o oY -50t37=0

0 (——Lj 8) L;)(L—k)’z"éf"-" o (geq/ecv)
o (=by z) )
(i) 9x'+4y +18x-169-11=0

- o (-1,2) pakcity.org
Find the equation of ' _

_each of the followim9g SO'UbOH.

_16y—ll=0—>1)
./\n{h respect to Mew axes 9x*+Uy+18% 1 T
y /
obtained by shiftimg the E"vs of transforre
origin to the imdicated X-1 . 9= Y +2 1
«“ 7; i /(JX 9(x ) +4(v+2) "1 18 (X-1)-16(Y+2)=ll=0
; on:- /,{-x, ‘K»\) _
SOIU X +|63__]6 =0 - P«[/Jﬂ') (X -!-I—ZX)-}'L!(Y'I"ZI?"Q?’)""BX L
o~ c%.'on are — 16y=3%2 —11=0
X-(8
L 918X +4Y "+ 16 +16Y +18
N 7 _1gy-32-11=0
X By in (4) 9,(2' + QYL-BG =0 ( Reg. an)
xmeu’—m R\, V) - g x4 By -l =0
i+ 16Y +16-16=F 0 (-2.,4)
_ eqy .
or X TH16) =0 (Req ) Salu{'l()n:-
_jj=0 —r (@)

Gi) Gx + Y =109+ 37 =0 1 e gty 4a+ 8
O’("'Z—; 5) Equ- OJ'_ kransformah'an are

SO'UHon"G v = X2 , y=y+4
oY+ 6%~ . yalves of x 8y in @)
rmation are | PV
Ecvs 05‘ tl"GHSij: v i s (x L) _()’4—4) +[_’(X 2)_,_ 8()’-}-1—{)—"“
=R "+4-4X-—7-—t6 QY +4x-8+3Y
X 432 =Ill=0
=y H1=0 (Req. Eq)

—10Y+ 37=0 —@)

yA
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(V) 9x-hy +36X +89-4 =0 (Kt B 2xh) -2 (Y +K+2VK)

’
O =% K +24xX+ S 4h +12Y+12K+ 24=0
2 ; ) )
978-_1"31'*" 36X+ 389d -4 =0 S (1) +24 X +7_L;h+l2.Y+lZK+‘2Q=°
Eqys- of tramsformation are 3xL-—Z‘/L+6(h+q)x—4(K—3)y
x=X-2 ., 9=7% +3h “2K2+Zqi+z,il<—o
+ and Y in (1) Remeove first dejree term __;(2)
pot. values ©F  pot h+4§=0
] " -2 )+8(y+1) -5 h= -4 |
vo2) = G(Y+1) +36(X=2 | ‘ SR
9( ) -4 = o ano' o v ~3 = O - = K ::3”’7: (_2-)

L
20, Ux) = G (Y HH2Y)+38X-T 2
7 +8Y+8=U=o0 3Xl- 2y

ox>+3 6- 3EX—4Y =4~ 8Y +36X
_ 7248 Y48

-+ 3(-‘4)L~2(3)L+ 24(¢4)

+IZ(3)+Z.Q::0

+24=
§=0 SXL—- 2y + 48 —18 — 96 +36 °

)(2'_-2-72--"6"-:0

3)(?'___({)/2'-36::0 ( Regq; . Eov) 3
QZ F.nd coorol'ir’“ndl:es OJ.'.

: . 1 I) so ’chatfﬁ\g
remaining paralie (D
&irst degree cerms Ni:’f\‘tjf?

rom {:hg O o
Eemo;;iied N alion of |,5x+ 9y +50%- 3%7 1=0°.04)
ran . ; | )
each °f khQﬁowmgi g Lot coordimates of J

)C[r"ld the tr"anSf’OFmeaL be (h,K)» Lthen eqs. of

equatior 3! transformo Lion are
3 - 2y -+ =
@y 3 -2y +2AX w=X+h , 9= 74" (4
’ . ; )
Sobvkjon:- 2 o T N o ” S nm
3x j es of Menolan 25 (X +h) +9(7+K))+5’064 0
Let coordina | _34(Y+K _ _

_then equations °f 219k FI8YK
be (h, *) Lion are L ext+25h +50Xh+9Y +9 1+ /
’cransforma ! y+ . | +50x+50h:—,366‘/;3_6!< |

*t = X + )") J = — | =0
0ot valves of X $ g in () 25><"+9‘/z+ zo (.. h+)X+18(K-2))
y 150 h—36K
L t sy (X+h) +25h +9K +5_0l64=o
z(x+h) —2(/+k) +2 =2,

To remoVe€ fir'St dEjree term,

e ppt  h+1=0, K-2=o0
" P h"'-""" y, K = 2

+12(Y+k) 24 =°

22
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so the rmew oru‘siﬁ 15 (- l 2.) solutfon:.. xjf____ | —(4.)

pol h=-t, K= 2 n @) ‘ Eoys o transformahon are
L 19yt #(0)X 1)V 425 +3 . v nly5°
25% 77 _ 50-72-184=0(~ X coslS "/S,n
V7
25)(14_9)’1—22.5::0 :__:X(:Lr—‘;) (ﬁ‘)
* .
(gccv. (?CV) ot 22 X}y —y ()
2
s 4-2¢ 4-1=0 )
(11) = Y — 6% J and \/C,osl*i‘;a*xsmqg

.+ B= Tan' 2 o

h=3, k=1 \(RVE) = Tanb= = *
AR

+ /=
XL-Y1+Q—|"'8+2 7 ° 50 Slr)e'_':-?:'\j:_.s": i
2 .E
or X'=Y -1 =0 oy q/) 050 = —
NG

in each of the_ following,
03 LI TE
res obtained ©J are

to the New a
t the _
0o x = XcosB —)/3SNP

rotaktion o} axes a

o ‘ .
origin throvgh the given anjie; x( I _7( ;._)g X—-2Y
° X = *E') Vs J5 =0
- d - 1 g = 45 |
U) )(J-—- ’ :j::' yco_s@-[-xsw)e

! p

=7(\7—;‘-.)4‘7((\,-5—) /5 — i

25
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.. -. )i (1)
using () and ¢i):In"C C\(3X—"y)“+;z 3x-2Y \/2X+3Y

\- Y \"Y)(E‘;S.ﬂ)-r ?..’.‘..i‘.?.')1 T3 AR
I( ) Js Js J5 Z, | M)l" 3:&___1;\’)
= 0 & \ﬁ_3 J3
(XY--
(3 4y - UXY) 8(‘;__*_‘_‘2’__‘_’9_'__’1) _ Z—_’itﬁ) .
S 1\()’ ) e
A o QXL-!-Q)’ ILXY Ex 4+9xy-4xY
, - 2(6X + ¢
U A1 “"TE"")*' ——
1S
7\4 ag‘/ 28 XY ~ 16X +2l,x)’+ y +(/ [{x -}-9}’4—!2-)( X-—Z
3 X 4)’ .,LZ/X}’;.—.-
LK 3
-5 X —WS‘/ ~45=° ’j—j)#o

eq
ay's 9 =° (Re¥ ) QIx "+ 36y = 108Xy +72X + 60%V-72)

(f“) q XL '*"2"(,‘} *aj -x=Y=0 +/5xl+36yL+%xy_E3?()+ﬁ§<2)9
- Js(2X) < J13(30) =0

50’0 E;on' 3 (’6\ \/ﬂ- Ji3 X -JI3Y=0
qx" +121y +4Y -%=J ?3@_3) - 5V
p= Tar = }f\ﬁ;‘;(13x sx - 7)=0 (fey.E9)
= TaN 8= —3-3- @Y’ (1V) X - 2%y +Y T2 7 - 2fj+2—o
= - N\ = 5
o5 B 3 50’(}&‘0”"’
e v zx3+3 2 JT X- 202 §+2= )
Now €qs- of trans Eq/s. of trams formation are
X = X co50 - 7’5|n9 x = X cos 6 —)’.Sfﬁg
= X(\ﬂ?—’) y(ﬁ) ’ =__xcosq5°-)’5fn‘f5°
x _ 2L = BX=25 b = x(l-)- /(j'—;)
~ = .‘7?--"' - J"'::— \/7.—3 ﬁ
m '3 X = X"' y — Ci)
s YcoS© ,,.7(9{19 ) J2 .
3. +X('?f:3: X5|r‘79 + 7 Co5
- J;ﬁs) 2 X | 2x +37 . j._ X Singy 5"+ Y Co54S"
= a| "
3. HrE mEE () (@)
1) we have
USl'n‘ﬂ (i) )g (“) N ( ) j _ ¥ + y U.l.)

V-

d pakcity.org
24
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usimg (i) $ i) iN (1) ,_
SEIRICCING

- y _ 5
2B E(E ) 12T

= X 4] — ]
~ 4 X _ X +4 =0
yy-8x  +4=°
Fyr-2X +4=° (Req- EV)
0

QL, Find measure of amgle
’ 9

E the Proo\ uck A\

__:"

Le rotated so tha o
term K7 is ermoved fror the| o)-

find the &r*ans‘for;qéf
ea/ualrr or : i”&é O\f
g Qr\--'-"” = 0
() 2x +6*Y !¢
Solytion:-

g xy 40y —11=0 o 4y
| ot the axes be rotated !'through an argle
then €g5s. o4 {Zl’ansfor‘md'l‘/lior') c?r'e,

w = X058 =V siNn8-——7 ci)
y= RN SN @ +Y coS8——> )

¢iy and (1) 1M (L)

xcoStB—YSi’nB)(x&'nﬁ +YCas8) + f
cojLﬁ—)’X Sin 8-

vsin 9

; )X
2 (Xcos6-Y $inb) + § (

: 3 , y
sOS N8 +X

2 2 ylentg - 2xycosas:n3)+é(x o - a

2(?( 050+ Sin (Xzsl.nzg_'_yzcoslg_2)();('0565”‘)5) e/

v 2

2050568+ 6X YCo,SL&-é)’XSln &

b B
1o (xSin 8+Y 0$8) ~ll=0

=0

2%
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L
6(:0565;”8 -f-IOSiV)L@)'f‘ )(Y(...L, co_SGang-l'éCOS 0—65:'192'(9)
OCOSZG) -/l =o0
— (2)
will be free from product term xy if

XL(Z COSZB-!-

: "6 — 6Sin@CosO +/
120 5in0coSE) + Y (25/n6-6Sin

The egua Lion (2)

6 CoSIO —65:‘:0169 + /6506
] — O
- 3 c.oszﬁ- 351%19 + & Sinb €056 2'(9)
— Cos
s - 3tan’® + §tand=0 (=&
=" =

or Staﬂla-—' g8 tan & -3=0
an 0 — 9t009+‘:a!’76-3=°

= tan & ( tant -3)+1 (tan6-3)=¢

(Ean 3—3) ( 3l:am9+l)'= <

+.an Q-3=0° / qun?-’-’:o ) (Ignorins)

Lot the axes be rotated through an angle 6. then
eqys- ©f transforma Lien are

W = XCOSB —YSinB—-—)(i)
Y- X sin6 +7 cos@ — Cii)

vsimg i) B (i) in (L) we have

2.6
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- NGO + 4X cosh - '
 x<in6Cos + XY o5 8- cysin @ - Y cos835N0 + 4K o8 = Gysing
|

—_— = 0
—23XSIM6 — 3y (050 1o

. 0)
L . 2 q¢0_5¢9,35/'7
- _.51.nt9)+)'((
XlsinGCOSG — 7lC°55 Sinf + RY (C053 O=0
_y(Usinb +3¢080) —1072 _5(2)

Now the e.q/uakion (2) will

e COSIB — SiM v or ng)
- AB8=-1 197
we take tanf=L . (ta
| _ ,
nNo = — co0s8 = — 4
d St JE.- Y \r}: ' L wlthOUt )
- - g m (2) Xy-ber ™
@t PUHUHSJ valves o‘f >t 8)??5\5 | .. $ee(a

27
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.2 : _ 2
£ cosB SiNB + 550 8)+ XY (-10 058540 &Cos L )
:3'8 -+ 65:':050355 s 4 5050

-8 =0
— (2)

New eoy (2) will ke free f rom product term Xy if
S%n Q- 6coszc9+65"f715+!0C°5}/5/"ﬂ@ —0 —y (a)
—10Co°

w— )(l( 5 Cos 6 -

g™ .
) 5 S)
44N 8 + 0 ce585iMn8) + Y (

oFr = | |
Fake tan6=! tan8="-1 ( ignor ”3)
e ,
tan 8= _-;- ,
)
so SNB = = ) c059=JL2—_ ( :U""‘::t rw)
* er
n (2) *Y -
poting valves of sin0, €050 sce (A)

i f L -ab<o
rotated
hf’OUS h an

ath’h (iit) A hjperbo)a
* L] the axes are

o 8 t

t the orig!n

5 "+G1;L'+F3-I-C=0 i o (04 8<% 90°) Wh :
A4 + BY arigle ST

The most general eg. of 's given ©J Car 2= 0.—b
the secomd degrec
03(2-+2-h13+ bjl-l- 2_37('1‘ zjcj-t'-c”"

— s (1 the axes areq
l’eFr‘EseﬁtS a Coruc ( ) - aﬁgle 4s ahon -
Here 1S (_a"'ed. 'Ehe EGVUa{'_l'OnS QJC. Eraﬁsfor'm

t @) rePreSents X cos8 =Y S g —>
; |ipse or circle 3: X Sir ) +)’C059 —S U |
if h-ablo Solv

Sin ¢
o b _xcosB +J
Giy A parabela if h—-ab=¢ ;<._ 4 sinB + J ol

discriminan

28
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™ay ol rePreSe

coric. Lm such a case /
we say (4 reFresent 8 7(3x2’+ ‘/l--?,J'a'XY)
I re lf ,_
~erate @M< © el
iigi olegehera(:e c.orﬁt:c 4T ‘E‘f_ﬁ%—-"’"
a h
: Q air 0)c Str'aﬂ | 2 3YL+ZJ§'X7 _ K
e ed by (1) f fin (XL
limes represen }‘r/xy
*_1243
S 21K +7Y - !9,4’3/7&7-:- ',8."‘".1 Ry
: ? f - L (87 135 +3% +?—§‘7{"‘7’"‘
Examflc i. PiscusS the
Mic "])(?'- §J3 Yy 1139 - &
. ;) el ‘1 elerments
am |
Solukfﬁﬂ:—

2t - 6J3 %Y +13J

tam 26 = - 6J3
7-13
tan28 = "é’éﬁ _ J3

Eqys- ‘ l
_ Y cos30° - YSin30
# - B3R
—x([-l.)-*/(-}j) gy = 2x- 3
— Z.___—Y ' o 2X = y+J3 x
H = \13-7("' __,_au)
5o 1€0530 = X = 3% + put /n (a)
y = Xsin30 +7 P .
J
S RMASC y = S5 {B2td )~ 3%
Y = x+J’3'y__J’L”) . me s iadke
2
2-
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Y = -x + I3 9 o SBrtY A BY_

/

& 2

2
Elements of e llipse SxtY=o0 X+ I3Y= F]

Centre:-—- centre Of elh‘Fse (2)

/ \f;?(.""g = 0 ﬁo{ +Y =o0
' X =0 ; /Y =0 D o
’ J3I R +Y A +J3 Y Xt BIel o L) —(9)
3_____.- — = 24 =0
¥ 2 S - By J3 (¢) and add Bij(J) and add
e Ji =0
+ J3ahi=0, e JBA+Y=o0 BA+Y=0
. ) A
- — o=
Tho $ cemtre 15 (0,0) °f (1) Uy = Iy 4Yy=-J3
Length of major axis = “ Y 'z,‘g’i'if'" y= L2 Pﬁ)m
' ‘e = 2 | 3 _
Length of Mminor ax’s o+ % iy "’("‘27 :
'3 - 4 3
Verbices:— Vertices oy (o) |y =1~ "'Za'," x="1"7
/
A
....ag(-%l- ’ Z
RGNS w =L
(fQ}\’J(u ! q
{ ()%.-:-"-z; | .
P , -5
So ena’S arE(z;'; T)’S(Q) Z
Ecvual:faﬂ‘—' |
6. - XFIBY=0
s Y =20 C—¢-, |
eq/uah'of" 0 § mioer axts
o Y=o c-e, BAXFI=O
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Eac,e,ntra'cfe.‘j:- J2

Foci:—
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=€ 7-(-\-;:2-'-‘-0 ﬁﬂ)%gf—"o S0 S:n8=j‘2,f-3") 6053-'-*.-_?-3
So 7(_______)-0, Yy=o0 okes Eqs o)C tmr‘JSfor mabaer
are eqys- of asIrp x_cir; g ySinG "%x—if;’ ’
Ex;r{ﬂ’(:l—e) 3. ?j otemtiaei;n-— y_ X51né +7’60549:-}2-:3~7(+J_%7___lm
o} axes, e"r:':;ua&-m ssing Ciy 3 i) in (&)

3 SX""Z'Y 2 X +3Y)
gxl.l.[z-xt —l-‘ffjl-{-Zx-Bj':'-O 9(3)(-2-),)4_!2(—""\[@ (""""\ﬁg
the c_oﬂ"C aﬁd

| -2 2X+3)
Idemk'fj 1X+3Y 4 2 3X -3(“ 22 -o
f‘hd s elemeﬁts- +4< ..—\[7..3——-) ( 7 e
¥
[ ~QXY-4xXy
50'01‘10!‘7:—' %(9?—#"7-”“7)'*/;’ (6% 9 e
4 — !
9yt +12xYy+Uy +2x-39=0 y (1) 2, 97 s 12xy) . B V=0
Here o= 9, o=, /3;\
2h = 12 ﬂf?%%, 22 jé + __/08_/_ §6 48 Ny
The amgle throug}" wieh @7’5 4 /3 13 /3 13 /3)
c be g've 6 72 éé ‘
axes * rate YA % -73-4'/3 ) Y =3 Y=o
o3 2 o 12 B )
tan207 5y 5000 - 13X —Ji3Y=0° :
tarB < & 2 = Y ( barabol@
cri ’* ——
= tan ® =S 5 \[7-3—-—"? ()
'- | P e
tan b = -6 tary 6 Solvimg. (1) -and (1) L ‘-X’y
= Stand= 5" | w NN — g
_2Y _o2X+3Y

6tar}9+9tah@-btan@-—6=o N sxo2Y = I X | yy 23y = JBY
3 tanb (2tanB+ 3)-— 2 Q.EanQ-f-B).-:o

—>(Q) — (b)
— 8Y=3J13 %
94_3)(3tang..2)=o IX(A)=> 99X =y
(2 tan 2 X (b= 4x +6Y=2
—_2 =0 .
) tan +3=0, 3tano-: Adding 13X = J13 (3x+2Y)

- nr—3Q = 2
tan® = '%. ean > - X = 3%X+2J put in (a)
(Ignorinj) J73

4’56 3[37(.,-23)— 2.}’.-:..- Jg r &
tanb = —%— é{"i J" Ji3

gx +6Y-2dBY = 13%

3
_2J13) = /37(-37("6j

32
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_2Ji3y = bx- N Examﬂc l{ Shew that

Y = 2 ((2%-3Y) i =Y F5H-2Y +2=0
-2 J13 reFreseﬁtS o pair of limes.
gy = -3 Ao §imd am eaakion of
Ji3 ogch liMe
[oN*~ |
Z_)C.l"")('tj +57L ;23+2:0
2, b = 0; 2h=—‘, ;C::Z
" ‘
b ¥
)C ol
&\ % %
5 ,
- 2

y-5 2 J[-(3-50 - 4D

o —
- O 4

f'-f'/ A = o) - - 0) \//,_/6"76
AxisS— X =0 Jﬁ’/’
A_ Yy + 7
- 5x+23z 0 - 3*5 . 3 5

25
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at the POl‘nt (qr,tj:)

vtion:-  tamgent &
50 ;_ - +b32_+ iji’f?-fﬂ"tc:o AN eoy- 0{ ‘[':h a.Hor-) .
oL X + 2 J _________}(.L) Lhe gener‘a‘ eq{Uee a{:— the.
Wt L X, e 82& the. @econd deﬂr .
i s g | ek G T
pam 8t 42092 #29 0N 7L peplacing
20% T Zh'j dx a 0(%3 D ptair
dy —o(@ 2 w XY
r2f L 50 by
dY __26%.2hY- Y
b th+zbj+2f)d..§-:§%%\%r2 y-29 32. by J9) .
AN 2xY + 14
_;75'5 —— O™ - ! 2_13 bj l "
d* ht+bdtF b x4+ X
dy — M 29 by j"l"::h
é- —_ - »
dL ((2,9) h)t b31+JC | the €9 of coic

Eoy. °f tangent at (*1,4)) Examf)’e 4, Find the
qx,+h3;+9 (7{__1,) eov O:F _l:ahgeht l’_‘O ‘Lhe

‘Cj"‘dz = - by,+ : X 31—2-:0 "
hi,+9J, f coruc A — 1Y -+ d'nqte
' se oral
-r(x..x,)(ax,+h5,+3)+(3-—-:1,) e poirt whe
(hu+ b=t s T2
T ) .
or g A +hty, +Ix hjz,+bj3, £y SOlution-"‘ 2- W
: g +94 =-2=09 —
”+'2_h7t.;'j,+3’h +b3,+f5| > - 13 (i)
- = 3 In
deling 9+ f4 +C T both pot 3 2 ~2=0
A 6‘-des and rearoUP;Nj ')(_l""" ﬁ.x + -
the terrms > _F =

39
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- A(n-J2) =0
- A= 0, Ax = \ﬁ.
The poif Lts om the coMic

are (0) Jz) )8 (\r):/ Jz)
Tqr‘\gent at (o, 12)

NowJ reF)acu‘hcj e by AX(,
Y by 9y, and %Y by
__‘Z(otjl +Yx) in(l) >se

oA — (.x:j;+«jx!)+3ﬂ[ -2=0

At (0,J2) ey.of l:angenf: 'S

X (0) (% it Y(ol)t J-fr-2=0

(

Exercise 6.9
Qi By a rotakion of axes

the %xy-term im €ach
of the following equa tions.
Identr §y the coric and
fd its elements.

L =
() L -lay+ Yy -6=0

Solution:—
Lyt Uxy+d —6=0
o Ut r2 (-0)2Y +Y —6=0—7(D)

- =2
HerCO:::LI, h= 2.'b

Tn order ko remove the
term iMvolvimg %J. the angle
1-%5?%53?7 ~Fich axes be

O

Jz Ak bed S
w&\' j 2h 2(-2)
= 0 AL _ _
o w —2Yy+22 m;%% | Tan 28= g T
1S
m —
At (Ji;3) Eq-of tange a2 - L
Q\oVv
moa-L (22t W+ 2i-2= 2Tanb -4
" 5 LG 3
: X | — tan
L.,
O = -2 2 tan
2J27 —-Jii-'fi-j-fiﬁj.—(/: =y JTan

- Stant@ - 3tanb -2=29

Z_thiﬁ- bf:an&+(:an6-2_=o
2 tand( lan6-2)+ I(l:anG-Z):o
(&ané-—Z) (Zl‘.an@'ﬂ):o

35
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Now eqs- of transforma bism

- xcosp-YSing= X2l i | ax—g+JE=0 A
<5 L 2x —-Y-J€=0
Y= X Sin6 +Y cos8 = 2X 17 —>. D) .
J5 Gi) -x_z_ 213 +Y ..83(.-83:.0
: ‘ ar) 1M (L) N
vsimg > £ X Solubon
p
_ X-17 2—“‘” 2X4Y) (e ~1) % 8% — g
s o1, b=l, h=-l

4 (x+qy L”(y) 4 é;(-!— XY—qu—Z)’) 'If 8 is mMmeasSure of roka bian

-+ (QX +)’+QX)’) -6=10| ko remove xY term &then

1
'S

2 tan 26 = itb = ___-21(—:)
Lx 4 16 = 1€XY — 8% f2xy+8Y
<I p_5
+uxl+ YL—MX‘/-SO-—-O 20 = tar ( )
p i | 2.6 = 90°
= 25) —30 =0 2_ ..;@\3,.-45"
L= 30 7:: "'é" f\\ L'l' ~ are
- 7 — ol - 2 \EZVS of transfor‘ma o
€ X-Y
ol 7 = *f- ('Panr o‘.}'irj‘lgﬁ} » = X coSYS _YSmQS— _Jz__.-_.)tn_,
;\ = X+/
From (Y & (ii) & Y= X Sinl§°+ JCoslts” - —s (b
X-2) = J§ Q) u_«;i‘ng (i) B ap In )
X +7 = ‘55’—"”"’ (X X - Y)(x+)’)+(x+>'
mulllehnj C ) bj 2. and SUbEfaCt
— +Y) _
(iv) frem it ,we get --8("___?.’)._8 %S_—'Z)—o
2X - HY = 245 % K=t X+7 X=Y . x+”
A P - 8] BZ. + —— | =0
- = ——
-5) = fs'(zx--.‘i) (X_y__x._)/) _Q(X-y.,.x-f-)’):__o
Jz J2

; rt_8(2¥)-

= J-i%
Js - 2Yy° f_(ZX)"‘"
j__?.x v+ /% 2
:tf 7 ,E_. or yL.L 8)(""0
Jo
o 3-—}.‘}(.—: 'f'J.— = y 4\[’1(—}() (Parabda)
56
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> I
Y = Jd2 % ~
X =7 5 oy NF YT -
X'Y""’? zx—:ﬁ("*j) or A+t E=°
Adein] 2 ~2J39+2=0
or X = 9_t;__f‘f.:‘.j.- Ui") Y +22Y *3+2ﬁx
2
oW _JtJ PPN S EV
Nowh a4 d 47 = Zaany+d T — &
2 ’}j—;}‘ |, h=]
N 7$ ﬁ:j..—- \rz-' a = \) b"‘:-"- / ' f mtah‘arﬁ
O
Z-j-" )l"'"j ]'_jf B 1> am’i;#term
_ e
! = —fF5 ko rerme . -
= = -
y o oAt tan 28756 - T
ip L) = J¢’
0'4- =tam ~0
W T e
or U= ‘ e.
=0 (e aton ar
Focit- K=P Y Y (fé?\% of eransSer X=L
—~A T s B\ 3 =
- ')ii—:-j-; 2, E‘ﬁ -—??%2} ) ;(605'460 ysmh‘:’ ﬁY .
ﬁ F{,ﬂfé%}x *= n’-léo* YCO.SL{ 6b-"-'= %—-&C’D
_ ~x#370 [9- %
o ntJ= 2 & — CO n (L)
La)m@»é O,., Y= vsirng ") e ><-H’)L
oy @+ (9 > 2=2 (R PCE
J Q X
and o+l =% Jr Y, _0
@, f(r=L) 2P )T
4o foc.l °7CU') AL + 2 L(’ﬁ
£ o g 2.X'-"7'7'+'2¢a
yertex:~ A=9 ¥ k) AEE) 428207
g I ("7 T
=y 'JL__%_._-;O, J> QXL LY +2-.-::0
i L — -
- nt§=o 2 _uy +27
N = O g =9 or 27 H\/A—”:o
ere = Y ‘2-___7,
e or €% of i COIO) i 2y -
Thus VY : 0 K = | (’Pambo\a)
S RISIP B S
Direckrixi—
K=
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Now from ¢i) 3 db Axig:— X=0°

X-Y =2 x +Y - AtY=0
= K =0
K4y =2 . ' |
_/ 2o @ ~ It W
ox = B0 wx=I=Dipectrixic V77
_ 0
Also Atd -y =J2 X -* ¥ |
I3 ~1td - 10
< 4+ 9 L= ) J2
or —j.;" - _xtY= 0
wtY 2%y = x—J=0
— = ' > "...L'-:::-O
J2 (V) X+ 2yt
Y = —xtJd ' . o)
~ J2 50"’&'0”':’ 5 —r (D)
Elements of Parabsla |x+#y+9~1="
————————————— N _Zh.-:', b=
From(2) Y4a=12 = Qa= 0=l - 50 A Of Foka tron |

s |
Vertex:~ X=0, V===

S Zh i - __L_
i ftanad- B -t
6= tari! (§)= 9 > 6745
x+y=0 , Ligr1 OFE
Eq/s- of trans§ormatio
Addimg = 23 = Sucinist= X=X—
— =0 = X °LY o545 = X+ U
>© x+zﬁ ° y_ XSini5 +7 Co5Y ,,f_;———-?
so vertex of @) ( ssing (2§ @ in (D)
Y
K=Y Voo [ X=X/ XL )+ XE) ~ =0
FDCl’iﬂ" X=0, —d':-;)'}-(ﬁ)(ﬁ)(ﬁ)
- TR N
e .)(+___3 - O x)-—l-)/t'?_XY_’_ X =7 +X__'_t_y_'f,_?,'ﬁy-[{-'=0
\ri- - / 2.?_ 2;_ 2 2. 72;.+ny 8_0
- xy4+ X =) + X7 -
e A Z+ ’ b y*=8
Now adoUnj Re XX ¥ = 8 =0 =»3X +/) =
= — A
23='ﬁ-+8£ °r§§“‘""“§"
== _ !
and %‘l'ﬁ_ o =y Y 5 - XL " _Z_i_-_s_- (E“lPSQ)
3 - ' g 8
so JoC Of@') (-}E, ﬁ) 73
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from (1) § (i) , we have Ea{Udél'On,S:—'

x-—y e, JB K EGV. Of majdr ax’.si

‘ | 7('1'3__ ~A+Y=0
Xx+y = J2 J X=0 = = —0 = LY
2X = J—Z-('X-*'ﬂ) Ea{ of ninor a‘X.JS')

_ x4+ J ot Y gy —AHI=O
or X = -_f";___ Y:O - =

(V) Tx - 6J3 XY+ 13y - 16=0

X+.'j = O 'X"l“y =
x4y = 1 -x+Y=-4 Solution:= 2
2y = U X L 7761- (J3 Y+ 137 )6 =0 —(2)
] - le  of
= = - Let B be the adNg
ﬂndj—z 2 <o 3}(— ; rot-al-foﬂ to remove {he PI’OC{UCZ
o term *Y thenr
so verbtices o; 1 are 28 - -_%: =
(-2,2) & (2,-2) 7- |
P g= 30
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N30+ Y (o330 = _
=7 ) * Centre‘-' X=0, 7=°
psicn g Gy B 12 Bx+d _ o EI* g

e / 2
Ry BX-Y .X+~/3y) - _
7(J’} ’;_y)—éﬁ(_—f- = ,>J§7L+df'°) S3G-*=°

r 2 2 b s
20X+ TY - (qJBXY - 18X 12 BXTHEV 43| oy B, SBY-x=0
+39 Y +263xY—-64 =9 IR '

= > — 0 )
16k + 647 "Léq -Ef’gs\f?é’}j: o —x +37 =0
> X +UY =4 S\ “New we solve Now we solve
> 2
or _)S_-ef-..?.,-— = | (€ﬂpﬁj> f‘i‘l"j" 243 ng+3:_—2\[3-
’ | /z??‘ﬁ‘}’f -Zr+3y = ° -3 x+3Y= o0
Here O_L-.-.:(-{ = Q= 2, x\b}?ré b-:' L
b3 p 3 b" {{xﬁj\:ﬁ g\_- 3 q\j = 2.[3- é’dﬁ -"Z'Jj
c =4~ &W Y= ..Jj 35 "'_‘.,..3:
Now from (1) 2 (i) $o 48 ¥ = ______.___5’2_—_
L .
J3X=-Y = 2% —— (&) )

so foci of (1) are

= 2 (&)
X +J3Y J 3 J'j) . ( s I{)
By J3X(aQ) = 3X-J3)=203% \
and add - X +3Y =23 Verl:ucesz-- X=+2, /=0
A
4x ?_(.f‘x+3) =t ) LEJp
4
or X = Jg; 3Putm(b) SBr+9=4 JBx+Y= —
fX—f-ﬂ —-7('1"63:.'0 __x,f.\fs:j:__ &
” £y= - - < Now weé Selve New we solve
:qj_ﬁx"'j . ﬁx—f—j = ({ J§K+3=—1{
Jz:"( #w ~J3x+3Yy= O
Ja/ 33-—;3 o _
- — —
_ J33Y-J3 X Y= Y
ng 2 S0 ¥ = Jg So x_,_.__--—JE
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so vertices of (1) are

| g .
(J%,J) B ("'"\rib)"’) = San-—J_g_ , cos 8 J_é
é . n
MaJor axisi— K=o Eos. of trarsS§armatio
" £ Y= ¢ dre _y
-y J_‘B'x;-ﬂ -0 = J3XFI=O X_X(osa-YS""’Q"' Zj’g > D
ECCentr‘.C"éd:' 2 C/a‘ Y= XSi'nG-l' )’COSG-:: X}z’___)’-—-——)t"")
J3 =1
- = Y3 |
= using (i)3 Gi) in (1) we have

> X+ _ 4 __‘%..- J5 Js Js
- /" +12()-'-2-(-:-Y 5(%——'&-2)’ -9 =0
- J3 X+ — .(.Z'.-- Js 5 :
p
- - Y (4% + y-4xy)-4 (2x #+4xY-x7-2) )
or 3 x+Y = = 5 . -7

- + &
(Vi) 4 -4y + Ty +12X +6y-9=0 ’5{(% uy - /;/Y ax — 1KY+ 8y "

z\ C Xt +28Y +2}/)’—}30J§x S =0
Sa’uéthi-" /;‘JX\

> .5-4/5'::
L -4wy +7Y +121+63—9—\o | 5% “14oy + 380\/72‘)(&
If O is the angle of ra\jmi-:on to |5 X + 205X tZY —57=°

- o, —
remove >J terg@& :n -y X +2J5X+5 +-§-—‘/ I =Tk
'l‘_anZ.G = ————":":,b = —————;-‘_7 = g X+\,§)L+ __8___ 2.-: 8

(x+8) + §
& e
.y?.i:cmfi__ -:_;!;. o (x+J5) + = (EHIPS)
|— tan 6 1 9 3 _5¢2)
b 4 3’Can9 = 2-2tané 2 _ g PP = 3
L - = e O =Y.
or 1t‘an9+3tan9 X ) 'Y 2 J2 b-”ﬁ
2tan 6 + ftan®-tanb—2 =20 :1* 2 b’-__ Q-3 = 5
2tan6 (fant9+2]-)(l:an9+7-)=° - a\}é
C =
LtanO-1)=o0 .
(fan8+2)( ” ' £ yorr ¢r) g Cir)
= tan6=-1 , ea”@pz_ - Y -..-—J'éx-—-~><‘*)
(Not adm:'ssible) X J5 3 —— Cb)
: 04 6¢< 96" G X +2)= sy

o ) -
Soe +tan?8 =L é, BYy 2X (j’l w
’ — and 04" = J5 (2+Y)
p B
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Y b ,
k= 2225 potin () Minor axis.— X=

’s J
2Y = J5Y 7z -t T - —0 =p 2
5 J5
_ 4y —2x -
27 = J\jg—' Ver tices:— X tJs=t2J2>, V=o
y = 2_3 — X - 2x 4+ _ J"s' = +.2J2 ) _xj_lﬂ_:_o
=Y
5 Je 5 -y -X+21Y=0
Centrei— X455 =0, Y=o 2%t | m=2dz |22t d+5e-201
LK +J 2Y—% J5 - dJds5
= +¥5 20, =0 J16 >2x+Y=-5-211
J5 J5 2 +Y +5= 24JI0 = .
___—-———2-1—,.3 ﬂ""J?)- ) lj"lﬁ‘-o LAY :"'51'-2"’7; e J__
Jg NOW 27‘("3 :'-"'5'-2 [~
2xtd=—2 , =2 yx+y =-S5+l [P0
- 2(xY)+Y=-> axXthy = © 59= -5~
d 5‘3-—:-—5— A d o =—2 53 "—5+2J/-0 3-.:-**'!""2_‘_3'&
J-:::-" n - \_
1"2\/'2’ _ 9 Tuyo
so centre of (1) (-2 -1) 5\ ' =z = J%s
2\ = -+ /D _.[zs
Foci:i— x+Js=2J5 ., 7 Hﬂ//}i\ J ar e 17U
/ﬁi, _ -1+ Now
- 2-7('{'3 +J’5‘- +J§\ ""j‘ﬁi" 3-—0 7 f f)('z'"zﬁ =0
5
14 JE )=o
- Wty +5= f\w ~-x71%j=0 -x-t-z( H\/; X = z*ﬁf—:’
_x—-2+2[E =0
21+ Y+5=5 Lxt+4t5=-5 5 w®= -Z*E
Xty =0 ALY =—10 - A =N __3_5.2-__-.;_-0 5
2‘ e
...-7(_+13 = 0 - X 'f'z-i_?/_;jo or = -—-21 _-?.53-'-
solV1
Now Solving A \
y A +Y=—lo & 31 "*ﬁ)
= O 2% +4Y = © yer erces ( S
H‘—tzy = O —-2—-'"‘;"'_'_ 2 5 (4) are
-;2:_1.(__————""'_—_ 5’3 ~ ~ (O ;33; =] \/?)
5Y= © J':-‘ _ Qnd 5 / g
H='o° s n=—Y Directri'ce‘s ‘:;
So 7{ = +\,§ :___i el—
Thus fOCf OJC (i) (O)O)‘Z(—K{J")-) X _ » Jg
’ .? ’f'\.,.— = -,
Major axisi— y =o X 7
&
pasgy L Bt
5
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vid xYy-—l4z-2y =0 Elements of Hyperbola

8 —————————-—————__——_—
SOlU‘t'on' Centre:"" X — 3\{’2__:._ Q , Y_J2 <=6

Here a=0=P2 ., "'7 2 - X+J _ 313 X _
through ~NRich axes be J2 T
obated S 45 x+Y = 6 , —%x+J =1
(-, kan26= 2'..(-%—)—- —(is- On seWing, we Jet

02 s 2Yy= 8 = J=¢

and X = &
' are
EC’VS OJC l:r‘ar')Sfor'MOhon ¢o centrec of (1) (2 4)

e X=1 50 _—
x-—XCoqu 75'”‘45 = JZ-. — ¢ Ew'af foca,, Qi y:
= XtV _sei _
3.;_-7(5"0‘!5 + YCosus — Xt 7 5w y_ Ji =0

‘ ' | z..- e (A tb* -:W
oo gl k+8 - (Y- *2)=18 2 j — L

(x - 38) - (Y-Ji)L-:- 16 NS 2
N .#:-- Fac':—-’ X""' 3ﬁ:ibﬁ‘
(X i Sﬁ') (7 ﬁ '(Hﬂbla) y Y- Jz =
> X = 3L 442, Y=
WY 3524l S
ﬁ __x.f-j-::-z
x+Y = ¢+
- x+y = 14 Rt m i
13-:/6 oY = 0 =¥ =0
jﬂi So 7(-::'"2
So =
473
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so foeiof () (6, 8) 8(=2,0) |50 tanb=L

P
Z 19 A
Verbice si— x-30=24;)-N=0 J
) 2-
w9 = —
x+J _ 30514 v Ji | Sn°T
p .
" -X+J _ J1 COSB"-"‘T;

Eq s- OJC tramsforma Eiom
2X—=2_ 5

+Y= 6+492 x=Xcos8-ysind =
~ j ’)L-}-y-:-: 6-*‘(\/2- J5 y
—N +j:,-: e xslna_’-y Cosg = X Zy__+ (D)
ST et L =

vertices of (1)

(2+2.f ZH'?-JE) (2"2‘[5' s ZI) N V5
-*“"?@4,2. 2
i g O UFy - Y (2% '+ 4xY-x7-2
(V;H) 'X. -+ Liij -—23 €= \é{.\% Y 9x>’)+_5_(zx+ 7)
S b
olufl on.~— o /OKJB/ "" 2 (xF z,y"-qu y)-6=2
Uy -2y - =0 — ) . g
If 6 be the aM3'e fa‘s?’m%‘on e ey x Y 8K H12RY - y"
; ¥ 30:‘:0
".‘.O reme 3-ter'm _ X ....-8)/ .-8 7’
| A ,_
uiatl o 22 _ 4 1ox> (57 = 30
- =Nl B
tan28 = b ) + 2 _2_(__1,;,_ %-2_. _,
3
-r},tﬁf'% - 4 (Hiyperbola)
- tan .—2.tahL8 Fram (l) \8 (“) /
= Fiun aoy-Y = 5%
Q—2=0 — =
> tarm 6 + 3tan X+2) _J5J
) kan 0 + Gtan 6 tanf =t = Solving these €45
?_tah@(tana_n)"(wn@n):o LX - 2Y = 2J5 X
| _ J5J
({anﬁ-P-'Z)( ZEanG-') =0 M
EanQ':""" X = \B‘(Zi'fj)
{th ==L, 2. )( 2143
?(O!T o_olmlssibfe) = '—:fg—_—
0 84 90° - yxt+Y

44
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U V5 2.)L+“_‘]::5 2A+Y= -5
Yo — Atig oxtldy=0  |-2xt+ by= o0
J5 —
Sj = —5
54y =5
Elements OJC HSPCFbola— J oy
J:: S50 X} = — 2
Centrei.~ X= 0, 7=° so =2
. re_
< +Y o ,x+lH_ So JCOCI of (-1) a
=== R (2,0 & (-2,="
v oaxty=o, “XTNTO yepbicesim x=t I3, V=0
. = = O ~
For kS %X = O " (0,0) yx+Y :—-i’ﬁ ) 1'1"3—8#0
o cemtre of () 1>+ J5 JZ
'S: = -JI5
Eq. of focal QIS s x+Y= Ji5 yu+ Y o
i 5 gy Selving &Y selvnJ
- x4+ 2y = O (},Qg\?aﬂﬁ% 11*3::-_&
{ 219 b~ | = O
g o o9 ’5%55\ 2t Y= 2 Aty = 2
X =0 =¥ 2’_’2"...:(:-2 = QKE(_CJ & J - ﬁ_ 5 54 =~ \/TS'
AN
J5 NC 3 Y= - 3/5

Js ~ NG Soluf:FOf’-T"L
vl b R jon+4y=8_, )

2%+Yy =+ 5, -x+2J=0
§T6 <o s _ - If 8@ be the angle of retatisn
(x+g= 5 Jawd]= 1S Lo rermove XY -term then
-AFRI= e [oxdry = e 2h b _ -4
On selving On selving tan 20 = — = =573
"g
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Y= X Sing+Yo58 =

vsing 1) B (i)

(1242

44X+t 27
+,0(;E-_?._7)+4(?_X_t_2’)=o Y —2Y =5 %
E g T D)
2 2 = a
_f__(x +4y-qxr)-_‘f_(2xf+xr—‘fx>’—2/"l) N7/ 24
5 5 or X = XL
X+ Y yX 18X 2, V5
_“.2_-’:5.(‘! Y+ 4 X))+ Jean e d” v =- _2._1.,-'_-?5”_,_\/35
. 2 '7*{87} g? =
X+4y "}/’(7- B+ 77407 - y = a2
-2yt ghY + 185K BY =0 /s
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