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TRIGNOMETRIC EQUATIONS

Functions with their Periods : Note :
- - 1. If while solving an equation we have to square it,
Function Period then the roots found after squaring must be
sin (ax + b), cos (ax + b), sec (ax + b), 2 t/a checked whether they satisfy the original

equation or not. e.g. Let x = 3. Squaring, we get
x*=9, .. x =3 and — 3 but x = — 3 does not
satisfy the original equation x = 3.

cosec (ax + b)

tan(ax + b), cot (ax + b) m/a

sin (ax + b)|, [cos (ax + b)), [sec (ax + b)), m/a 2. Any value of x which makes both R.H.S. and
|cosec (ax + b)) L.H.S. equal will be a root but the value of x for
which o = oo will not be a solution as it is an

[tan (ax + b)), |cot (ax + b)| n/2a . .
indeterminate form.
Trigonometrical Equations with their General 3. If xy = xz, then x(y — z) = 0 = either x = 0 or
Solution:

Trgonometrical equation

General Solution

y=z or both. But 2~ = 2 = y = z only and
X X

not x = 0, as it will make oo = o0, Similarly, if ay

sin®=0 0=nn = az, then it will also imply y =z only as a # 0
080 =0 0—nnt a2 being a constant.

Similarly, x+ y=x+z=>y=zandx—-y=x—-z
tan 6 =0 0= nn = y = z Here we do not take x = 0 as in the
sin0=1 0 =2nm+ /2 above because x is an additive factor and not

multiplicative factor.
cos =1 0 =2nn

sin 6 = sin

O0=nn+(-1)"a

. When cos 6 = 0, then sin 6 = 1 or —1. We have to

verify which value of sin 0 is to be chosen which

= = . . 1
cos = cos o 6=2nn+a satisfies the equation cos 0 =0= 0= (n + Ej T
tan O = tan o 0=nn+a
) ) If sin 6 = 1, then obviously n = even. But if
sin“® = sin“a O=nn+a R ~
sin © = -1, then n = odd.
2 _ .2 _
tan'® = tan"a O=nm+o Similarly, when sin 6 =0, then 6 = n7 and cos 6 = 1
c0s’0 = cos’a O0=nn+o or—1.
sin0 =sina 0=2nm+a If cos 6 = 1, then n is even and if cos 6 = -1,
* then n is odd.
cosB=cosa . .
. The equations a cos 6 + b sin 6 = ¢ are solved as
sinf =sino| 0=2nn+a follows :
tan = tanc. Puta=rcosa,b=rsinaso thatr= ya® +b?
— -1
tan = tanal 0=2nm+a and o =tan " b/a.
cosO =cosa The given equation becomes

* If o be the least positive value of O which satisfy
two given trigonometrical equations, then the
general value of 8 will be 2nnt + a.

r[cos O cos o+ sin O sina] =c;

cos(0+a)= i provided
r
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Relation between the sides and the angle of a triangle:
1. Sine formula :

sin A _ sin B _ sinC 1

a b c 2R
Where R is the radius of circumcircle of triangle
ABC.
2. Cosine formulae :
2,2 .2 2,2 12
+c7— +c¢c7—
COSA: ujcosB: u’
2bc 2ac
2,12 2
cosC= u
2ab

It should be remembered that, in a triangle ABC

o If LA =60° then b*+c*—a’=be

o If/B=60°thena’+c*—b*=ac
If ZC = 60°, then a+b’—c=ab

3. Projection formulae :
a=bcosC+ccosB,b=ccosA+acosC
c=acosB+bcosA

Trigonometrical Ratios of the Half Angles of a Triangle:
a+b+c

Ifs = in triangle ABC, where a, b and ¢

are the lengths of sides of AABC, then
(a) cosézwfs(s_ ,/S(S_
s(s—
(b) sin% (s— blz(s - c) /(s a)(s -

ab
i & _ [6=a6=b)
2 ab

@ = [6-D6=0
2 s(s—a)
an B_ [6-006=9 € [G-a)s—b)
2 s(s—b) 2 s(s—c)

Napier's Analogy :

B-C b-c A C-A c-a B

= —— cot—, tan =——cot—

2 b+c 2 2 c+a 2
A-B a-b C
tan = cot —
2 a+b 2

Area of Triangle :

tan

A= lbcsinA: lcasinB: labsinC
2 2 2

:laz sinBsinC _ 1 b’ sinCsinA:lc2 sin Asin B
2 sin(B+C) 2 sin(C+A) 2 sin(A+B)

. 2 2A
sin A= — \/s(s—a)(s—b)(s—c) = —
o Vs(s—a)s—b)(s—c) = bo
Similarly sin B = 24 &sinC= 24
ca ab
Some Important Results :
A B s-c A B ]
1. tan—tan— = —— .. cot— cot— = ——
2 2 ] 2 2 s-c
2. tané +tanE = Ecotg: i(sfc)
2 2 s 2 A
A B -
3. tan— —tan— = u(sfc)
2 2 A

A B
tan — +tan —
2 2

4. coté +cotE = cotg
2 2

A B s—c
tan — tan —
2 2

5. Also note the following identities :

* Ip-=p-9t+t@-n+(r-p)=0

* Ip(@-n=p(@-r+qr-p)+trp-q)=0
* I(pta)q-1)=Zp(q-r) +taX(qg-r=0
Solution of Triangles :

1. Introduction : In a triangle, there are six
elements viz. three sides and three angles. In
plane geometry we have done that if three of the
elements are given, at least one of which must
be a side, then the other three elements can be
uniquely determined. The procedure of
determining unknown elements from the known
elements is called solving a triangle.

2. Solution of a right angled triangle :

Casel. When two sides are given : Let the
triangle be right angled at C. Then we can
determine the remaining elements as given in

the following table.
Given Required
()a,b a a

tanA= — , B=90°-A,c= —
b sin A

ii) a, ¢
(i) sinA=2 . b=ccos A, B=90°—
C

Case II. When a side and an acute angle are given
— In this case, we can determine

Given Required

i)a, A
@ B=90°—A,b=acotA,c= —

sin A

(i) c, A B=90°-A,a=csinA,b=ccos A






