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1. The line
r—y+2=0

intersects the curve
20 —y* + 22 +1=0

at the points A and B.

The perpendicular bisector of the line AB intersects the curve at the points C' and D.

Find the length of the line C'D in the form a\/g, where a is an integer.

Solution

Well, we need to

decide where the points A and B are,

construct the perpendicular bisector of the line AB,

decide where the points C' and D are, and

the length of the line C'D.

Points A and B

Now,
r—yYy+2=0=>y=x+2
and
x | = +2
T x? +2x
+2 | +2z +4
so and

202 — P 420 +1=0=222 - (242’ +2x+1=0
=207 — (® +4x+4)+20+1=0

=727 —2r—-3=0

(10)



add to: -2 1.3
multiply to: —3 ¢

= (z+1)(z—-3)=0

=zrx+1=0o0orxz—-3=0

=x=—lorz=3

=y=1lory=>5;
hence, A(—1,1) and B(3,5).

Construct the perpendicular bisector of the line AB

Now,
5—1
m —
4
4
=1
and so
Mpormal = —1.
Next, the midpoint of AB is
—143 145
— | = (1,3
(2215) -0

and so the perpendicular bisector of the line AB is
y—3=-1lz—-1)=>y—-3=—x+1
=y=—x+4.

Points C' and D
The perpendicular bisector of the line AB intersects the curve at the points

202 — 2+ 20 +1=0=22" — (—2+4)*+22+1=0

x | —x  +4

—r | 2 —dx

+4 | =4z +16

=21° — (2 —8x +16) + 22+ 1 =0
= 2% + 10z = 15




coefficient of x : +10
half it: +5
square it: (+5)% = +25

=22 +10x 4+ 25 =15+ 25

= (z +5)% = 40
=1+5=-2V100or z+5 = 2v10
=x=-5-20100rz = -5+ 2v/10
=y =9+210or y = 9 — 2V/10;

s0, C'(—5 — 24/10,9 + 24/10) and D(—5 4 21/10,9 — 24/10).

Length of the line C'D

Finally,
CD? = [(—5 + 2V10) — (=5 — 2V10)]” + [(9 — 2V/10) — (9 + 2V/10)]”
= CD* = (4V/10)* 4 (—44/10)*
= (CD?* =160 + 160
= CD?* =320
= CD =+/320
= CD=+64x5
— OD=+64x+/5
— CD =385;

hence, a = 8.




