2 straight lines Invariants
Created by Mr. Francis Hung on 20081112 Last updated: August 30, 2021

Apply rotation 0 to the lines ax’ + 2hxy + by> = 0.
x=x1cos 0—y;sinB

y =x1 sin 8 + y; cos O

Let the new rotated equation be aix1? + 2hixiy1 + biyi> =0
Prove that a1 + b1 = a + b and a1b1 — > = ab — h*.
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2 straight lines invariants Created by Mr. Francis Hung

Apply rotation 0 to ax’ + 2hxy + by* =0

x=x1cos 0—y;sinB

y =x1 sin 8 + y; cos 6

a(x1 cos 0 — y; sin 8)? + 2h(x1 cos 8 — y1 sin B)(x1 sin 8 + y1 cos 8) + b(x1 sin 8 + y; cos 8)> =0
air=acos>0+2hsinBcos 0 +bsin’>0

a1+cos29 + 7 sin 29+bl—cos29

+ p—
a b+hsin26+a b

cos 20

hi1 =—a cos 0 sin B + & (cos®> 8 — sin? B) + b cos O sin B

b_asin29+h00526

bi=asin*>0—2hsin B cos B + b cos*
al—c;)s29 —hsin26+b1+cosze

atb ) a—b

= —hsin20 -
2

cos 20

a1 +b1=acos’0+2hsinBcosO+bsin®?0+asin?0—-2hsinBcosO+bcos’0=a+b

aiby — h* = {a;—b +(hsin26+ a;bCOSZGH{a;b —(hsin26+ a;bCOSZGH - [b;a sin 20 + & cos 26]?

2 2 2
_ [a*b —(hsin29+a2bcos29j _(bTaj sin® 20— (b — a)h sin 28cos 26 — h* cos® 20

2

2 2 2
= a;b —hzsinz29—(a—b)hsin2600529—(a—2b] cos’ 29—(17761) sin 20 + (a — b)hsin 20cos 20 — h* cos® 20

2 2
_ a+b _(a;bj W= ab— I

c:\users\f|{#{&\dropbox\data\mathsdata\pure_maths\co-ordinate geometry\2 straight lines\2_st_lines_invariants.docx Page 2



