CLASS-11 JEE - MATHS

CONDITIONAL IDENTITIES

When three angles A, B, and C adhere to a given relationship, various identities can be derived
that establish connections between the trigonometric ratios of these angles in a triangle.
ABC,A+B+C=m
sin(A+B)=sin(n-C)=sinC
And cos (A+B) =cos (n-C)=-cosC

A B C =
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IfA+ B+ C=m, thentan(A + B) = tan(m — C) = —tanC
Similarly, tan(B + C) = tan(m — A) = —tan A and tan(C + A) = tan(m — B) = —tanB

. (A+B ./m C C
Hence sm( 2 )— sin (———) — COS—
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cos{—; cos(2 2) sin
¢ A+ B —t m C tC
an(——) = tan(5 ~ 5) = cot(;)

Remember:

Ex.

Sol.

Ex.

Sol.

IfA+ B+ C =x, then
Q) sin2A + sin2B + sin2C = 4sinA sinB sinC
(i) cos2A + cos2B + cos2C = -1 - 4cosA cosB cosC

(iii) cosA+ cosB+ cosC = 1+4sin§sin§sin%
@iv) sinA +sinB +sinC = 4sin§sin§sin%

W) tanA + tanB + tanC = tanA tanB tanC

(vi) cotA cotB + cotB cotC + cotC cotA =1

" A B c A_ B __C
(vii) cot—+ cot—+ cot— = cot=cot—cot -
2 2 2 2 2 2

A, B B, C C, A
(viii) tan—tan-+tan—tan-+tan-tan-=1
2 2 2 2 2 2

If A = cos20 + sin49, then this expression holds true for all values of 6.

(D1<A<2 @T<A<1 )I<A<T @I<A<i
A = c0s20 + sin20 sinZ0

A < cos26 + sin26.1 (+sin?8<1)

A<1

Again, A=(1- sinze) + sin?0
A=(sin?0—2)7+(1-7)
Az3

4
Hence, % <A<1

™ 2T 41
Solve cos - COS—-COS—
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X a— —_— —_— —_—
Zsin; > (2sin - COS— )cos =
1 4T 4T
= X = (2sin—-cos—-)
4sin7 2 7 7
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. 8m . iy
1 sin - _ sin(m + 7)
8 ink int
sin = 8sin Vi
—sin X
sin _ 1
inX 8
8sin Vi
Ex. The period of the function, f (x) = 3 sin (2x 4+ 1) measured in radians is
(1) 2= @ 33 4) -n
Sol. Period of sin x is 2x, the period of

f(x)=3sin(2x+1)iso =
Alternatively we have
f(x)=3sin(2x+1)=3sin 2n+2x+ 1)
3sin{2(n+x)+1}=f(n+x)

Period of f (x) is
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