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Example: what kind of conic section is the curve x? —v3xy + 2y% =1
after rotate the coordinate axes through an angle of % .

Solution:
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3x’ — v
X = x'cos(x) — y'sin(x) - x = \/_xz—y
/ + 3 !/
y = x’sin(oc) + y’ cos(oc) -y = #
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EXAMPLE: Decided whether the conic section with following equations
represents a Parabola, an Ellipse, or Hyperbola.
i)xy = 2 (i)xy—vV2x—-2=0

(i) 4x* + 4xy + y* = 0

Solution:

1) The equation xy =2 hasA =0,B = 1,and C = 0. We substitute these values

i B 1 41 A T
|nt0tan2a=A——> tan2a=—0—>2a=tan 16—>2a=5—>a=z

Thus,
'c0s(e) — ' sin(e) it
X = X COS(X) — SIN(X ) > Xx = .
Y V2
x' +y'
= x'sin(x) + vy’ cos(x) » y =
y (x) +y' cos(x) >y NG
xl yl xl+yl 2 2 xlz ylz
= _ = I _ y'® = —_— =
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x = x' +v x = 1 2
[ R L

x"? =yt 2 42y =4 == x"" =2~y  +2y =4

I_12 1_12
(x'—l)z—(y’—1)2=4—1+1=>(x 7 ) _ U 7 ) =1

iii)The equation 4x% +4xy +y?> =0, hasA =4,B = 4,and C = 1. we substitute these
values into tan 2@ = —— - tan2a = — - tan2a = =
A-C 4-1 3

" 1 —cos2a ) _ |1 —cos2a _ 1 —cos2a
sin‘¢q =— > slma =+ [—— = slha = |————
2 2 2
1+ cos2a 1+ cos2a 1+ cos2a
cos? a——z - cosa =+ ’ - cosa = ’

As 0<a < in quadrant | so cos 2a = E

. -% . 1 1+2 2
sina = |— —sina= —= andcosa = ,[— —cosa = —
2 V5 2
Thus,
. 2 I_ .,/
X = x'cos(x) — y'sin(x) »x = x\/gy : 4
P , x'+2y'
y = x'sin(x) + y' cos(x) » y = 7



2x' —y' ? (Zx’ — y’) <x’ + 2y’> <2x’ + y’>2
4 +4 + =0
(7)) (P
Example : what kind of conic section is the curve \/E + \/; = 1 after rotate the

coordinate axes through an angle of % .

X = x'cos (g) —y'sin (g) —>x = x’\/—iy’ .
T /4 x' +y

y = x'sin (Z) + ¥’ cos (Z) -y = N
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2x' 1 1 1
/2 /2 ! /2 !
e —V2x - - = =\/2<x——)
Y \/E 2 Y 2 Y 2V 2

So, it is parabola equation



