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Assignment 2

Group 5: Apurv & Sanjay

Question

8 (ii). If 2 cos θ = x+ 1/x and 2 cosφ = y + 1/y, Show that one of the values of

xm

yn
+
yn

xm
is 2 cos(mθ − nφ)

Solution

Given

2 cos θ = x+
1

x

Simplifying we get

x2 − 2x cos θ + 1 = 0

Solving for x from the above quadratic equation we get,

x =
2 cos θ ±

√
4 cos2 θ − 4

2

= cos θ ± i sin θ

Similarly from question if we solve for y we get,

y = cosφ± i sinφ

1



Now

xm

yn
+
yn

xm
= xmy−n + x−myn

= (cosmθ ± i sinmθ) (cosnφ∓ i sinnφ) + (cosmθ ∓ i sinmθ) (cosnφ± i sinnφ)

Let z = (cosmθ ± i sinmθ) (cosnφ∓ i sinnφ), then the above equation is in the form

z + z. We know that z + z = 2Re(z) ∀z ∈ C. So

xm

yn
+
yn

xm
= 2Re (cosmθ ± i sinmθ) (cosnφ∓ i sinnφ)

= 2
(
cosmθ cosnφ(±×∓× i2) sinmθ sinnφ

)
= 2 (cosmθ cosnφ+ sinmθ sinnφ)

= 2 cos(mθ − nφ)

This is what we wanted to show.
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