QUESTION 5

Part (i

3Y 1Y 10
x2+y2+kxy+3x+y:O:>(x+5j +(y+§j :T when k=0

Cuts the coordinate axes at (0,0),(-3,0),(0,-1)

Part (ii
x>+ +kxy+3x+y:O:>(3x+y)(x+3y)+3(3x+y):Owhenkz?

= (3x+y)(x+3y+3)=0
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Cuts the coordinate axes (0,0),(0,-1),(-3,0)
Part (iii

1 1 1 1
With 9=45", X =——x+—p, ¥ =———x+——y= X +7Y =2y, X =¥ =+/2x
YT RTT R Y

NERRND

Putting £ =2 and substituting we have

(X—Y)2+(X+Y)2
2
= 4X? +42X -22Y =0

X -Y)(X4Y) (X —Y)+——(X +Y)=0

V2 V2

= 2X2+22X -2V =0

:ﬁY=(ﬁX+1)2—1

) . dy dy dy 1
Differentiatin \/§—=2«/§ \/§X+1 =—=2 \/§X+1 = —=0when X =——
IN"X ( ) dx ( ) ax e J2



Clearly the line of symmetry is X = —L

NG

When this is rotated through 45°anticlockwise about the origin it becomes the line:-

y+x+1=0

The Red curve is \/EY = (\/§X+1)2 -1

The Blue curve is the red curve rotated about the origin through 45°anticlockwise so
that it is the original curve.

The green curve is the line y+x+1=0.




