CLASS -11

JEE - MATHS

TRIGONOMERTIC RATIOS OF MULTIPLE AND SUB-MULTIPLE ANGLES

T-Ratios of multiple angles: (An angle of the form nq, n € I)

1.

2.

A
sin 2A =2$inAcosA=2m—n2
1+tan® A
cos 2A = cos2A - sin2A = 2 cos2A - 1 =1 - 2 sin2A

Thus, 1 + cos 2A = 2 cos2A
1 - cos 2A = 2 sinA

2tan A
tan2 A = Towan? A
Cot26 — (Cot?6 — 1)
O = T Cote

(i) sin3 A = 3sin A — 4sin® A
(ii) cos 3 A = 4cos® A —3cos A

3tan A —tan® A
1 —3tan? A

cot® A — 3cotA

(iii) tan3 A = 3cotz A_1

,Cot3 A =

cos Acos 2Acos? A

-1 sin2"A
cos 2" A =——
20sin A

T-Ratios of submultiple angle (An angle of the from g ,nEl

1.

10.

0
. .0 0 2tan;
sin@ = ZSmgcosE =

0
1+tan25

8 . ,8 8 .58
cose=cosZE—stE=2c052;—1 = 1—251n25=

Ztang
tan 0 =
1-tan?—
cot?2—1
cotf = 5
2cot2

2 2
. 26 1-cos6
Sin =
2 2
0 1-cos6
tan? - =
2 1+cos6
0 14+cos6
cot?= =
2 1-cos©
1-cos6 0
=tan—-
sin 6 2
1+cos6 0
- = cot-—
sin 6 2

T-Ratio of some special angles

®
(i)

: o _ o _ V3-1
sin 15° = cos 75 =

o s o _ V3+1
cos 15° =sin75° = o
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__ 1-tan® A
" 1+tan? A
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(i) tan15°=cot75° =2 —+/3
(iv) cot15° =tan75° = 2 ++/3

. o o _V5-1
W) sin 18° = cos 72° = Y
) o . o _ \10+2V5
(vi) cos 18° =sin72° = —
i . o o V10-2+5
(vii) sin 36° = cos 54° = T\/_
o . o V5+1
(viii)  cos36° =sin54° = "
. 1°
(x)  tan22- =v2-1
10
(0 cot22> =V2+1
1 V3
Ex. Prove that — - =4
sin10° cos 10°
Sol 1 V3 c0s 10°—+/3sin 10°
ol. — =
sin10° cos 10° sin10°cos 10°
1 ° 3 . o
_ HGeos107—7sin107) _ 4(sin30°cos 10°~cos30°sin107) _ 4
sin20° sin 20°
Remember
) |sin%+cosg| =+/1+sinA
Or sin%+cos§=i\/1+sinA
. {+,if2mr—is§sznn+3—“
i.e. 4= 2 4
—, otherwise

(i) |sin% — cos §| =+/1—sinA

Or (sin% — cos %) = ++/1—sinA
. {+,if2nn—ESéSZnn+5—n
i.e. 4= 2 4

—, otherwise
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