Eliminate a from the equations

X
—CoSa —=sina = cos 2«
a b

X . .
and Zsma+%cosa=25m2a

Solution: Multiply the first equation by cos a and second by sin «,
then add

X y . . X y
cos a X (—cosa——sma) + sina X (—sma+—cosa)
a b a b

= cosacos2a + 2sinasin2a

x
= (cos? a + sin? a) —
a

= cosa (cos2a + 4sin? a) (since sin 2a
= 2 sina cosa)

x
=—=cosa (1 + 2sin? a) ... (4) (since cos 2a = 1 — 2sin? a)

Now, multiply the first equation by sin @ and second by cos «, then
subtract

. X y . x y
sin a X (—cosa——sma) —cosa X (—sma+—cosa)
a b a b

= sinacos2a — 2cosasin2a

= —(sin? a + cos? a)% = sina (cos 2a — 4 cos? a)
y | ,
=>—=—sina(—2cos“a—1)

b

:% =sina (2cos?a + 1) ...(B)

Now, add (A) with (B),



=cosa (1+ 2sin?a) +sina (2cos?a + 1)
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+%= cosa + sina + 2sina cosa (sina + cos a)
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= (sina + cosa)(1 + 2sina cos a)

U
+

= (sin & + cos a)(sin? a + cos? a + 2 sin a cos )

= sin®a + 3sin? acosa + 3sina cos? a + cos3 a
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= (sina + cosa)?
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Ssiha + cosa = (—+—)
a b

Similarly, subtracting (B) from (A) we get,

X Y3
cosa —sina = (E_E)
Now, (€)? + (D)? gives
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which is the required equation.



