PROOF Let X’OXand YOY” be the coordinate axes. Taking O as the centre and a
unit radius, draw a circle, meeting OX at A.

Let P(x, y) be a point on the circle with ZAOP =6. Join OP.
Draw PM 1 OA.

Then, cos® = x and sin 6 = v.
(i) From right AOMP, we have

OM?* + PM?=OP? 1Y

= x2+ y2=1 P(x, y)
[ OM=x, PM =yand OP =1] 1,7

= 0520 +sin20=1. ... (i) o " \A

Iy O] x M
[ x =cos6, y =sin 6] X
This proves (i).

(ii) Dividing both sides of (i) by cos’0, we get O ‘\)\(
1, Sin E} 1 esa\e vz
cos?0®  cos> O

= 1+ta ‘TL

(111)9*1,@(111% both sugsaE by sin®8, we get

cos’ 6
s—+1=
sin” 0 sin’0
= cot’® +1=cosec’® | C'_:'S 0_ cot 8 and —— = cosec®
sin © sin O

NEGATIVE ARC LENGTH If a point moves in a circle then the arc length covered by it is
said to be positive or negative depending on whether the point moves in the
anticlockwise or clockwise direction respectively.



(iii) 180° = nt©

= 600°= (i x 600] - (@J _
180 3

cot (—600°) = — cot 600° [ cot (—6) =—cot 6]

(101:)

=—cot | —

3

=—cot (31:: + E]
3

T
=—cot E [ cot (nm +0) = cot 0]

1
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EXAMPLE 5 Find the value of

(i) cos15n (1) sin 16w (iii) cos, (—m) CO U\(
o (51: &e
(iv) sinb5m (v) tan te&

SOLUTION (i) cosiﬁq '%‘s(() Q O‘ &2
P(e\,\ ?DSE e (2nm + 0) = cos 0]

(ii) sin 16m = sin (161 + ()

= sin (° [ sin (2nm + ) = sin 0]
=0.
(iii) cos(—m) =cosm [ cos (—68) =cos 8]
=-L
(iv) sin 57 = sin (4% + )
=sin [ sin (21w + 6) =sin 6]
=(.

(V) ta_nS—n:tan (J‘[ - E)
4 4

= tan E [ tan (nm + 0) = tan 0]



