Given that cosec x + cot x = 3, evaluate the following:
(i) cosec x - cot x
(ii) cos x

Using the definitions of the trigonometric functions

1
cosecx = —
Sinx
coSx
cotx = —
Sinx
1 coSx
sinx sinx

Multiplying both sides by sinx (sinx # 0)
1+ cosx = 3sinx
1+ cosx —3sinx =0

Using the double-angle formulae

. 2 . x x
sinx = 2sin-cos =
2 2

cosx = 2cos? g —1(cosx+1= 2c032§)

x X X
2cos? 5 6sin§cos§ =0

Solving the equation cosg(cosg — 3sin g) = 0 we get

X . . . . X X
1) cos= = 0 (is not a solution because sinx = ZSlTlECOSE # 0)
2) cosZ—3sinZ=0

2 2

Dividing by cosg we get

1—3tg§=0,sotg§=§

Using the double-angle formulae

. 2 . x x
sinx = 2sin-cos =
2 2

cosx = 2cos? x_ 1=1- ZsinZf
B 2 B 2

)X 1+ cosx
oS == ——
2 2

_ X 1—cosx
sin“-=————
2 2
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1 1-— ZSile% Zsinzg sin% x 1

cosecx—cotx=2_x x_2‘x x=2.x = = x=tg§=§
sincos» sincos» Sin»cos»  Co0S»
ii.
ta? _1—cosx
g x_1+cosx
Hence
1

1—tg?x -3 4

coSx = = =—
2
1+tg?x 1+% 5

. 1 . 4
Answer: i. cosecx — cotx = 3 Il. COSX = 3
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