TRIGONOMETRY

Trigonometric Ratios of Compound Angles:

sin(A + B) = sinA cosB + cosA sinB
sin(A — B) =sinA cosB — cosA sinB
cos(A + B) = cosA cosB — sinA sinB
cos(A — B) = cosA cosB + sinA sinB

tan A + tanB
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1+ tan AtanB

sin(A + B) sin(A®B) = sin*A — sinB = cos’B — cos?A.
Cos(A + B) cos(A=B)= COS°Aé sin’B = cos?B — sin?A.
cot(A+B) = JE

COt(A _ B) — CcotAcotB+1

cotB — cot A

tan(A -B) =

Trigonometric Ratios of Multiples of an Angle:

SiN2A = 2sinA COSA = _2tanA
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= Sin3A = 3sinA — 4sinA
= COS3A = 4c0s°A — 3cosA
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Sum of sines/cosines..in.terms.of Products:
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Conversely:
" sinC+sinD=25inCJrD cosc_D
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- sinC—sinD=23inC_D cosC+D
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« tanA + tanB =

cosA.cosB

Inverse Trigonometrical functions

Some Important Results:



sinl x + cos™t x = Ix|<1

A I\)I?—l

tan"lx +cotlx = xeR

|'\’I

seclx +cosecix =

|X| >1

sin(-x) = -sin'l(x)

cosec(-x) = -cosec?(x)

tan"}(-x) = -tan’}(x)

cost(-x) = - cos(x)

secl(-x) = & - sec}(x)

cot(-x) = & - cot}(x)

SiNIX = tan- =cosect!, x>0

tan! x = sin"t ——— = cosec y X € R~ {0}
1+x? X
cot'x=cost X_ =sec’ ¥ x'e R~ {0}
1+ x2

cosix+cosly= cosl||—ny— J1-xe 1o y2 -\, X ZO, Yy >0

COS 1X COS y {( cos™ |—F(y + ’1 X2 ’1 yZ J X >0, y 2 0, x< y
cos™ rxy+ === f=y*, X>y
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sinx + sinly = J| Jﬁ‘ v :
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Trigonometric Equations

= SiN%0 = sina., €0s%0 = cos’a, tan?0 = tan‘a=0 = nn+q,
= SINO=1 =0=(4n+1)Z,
2

= SINO=-1 :>9:(4n—1)§,

« C0SO=1 =0 =2nm,
= COSO=-1 =0 = (2n+1)m,

SOLUTION OF TRIANGLE

In any triangle three sides and three angles are called the elements
of the triangle. the three sides BC =@, CA = b, AB = ¢ and the
three angles A, B, C.

(i) A+B+C=n"=180°
(i) Areaof the AABC, A = - (base) (height)

SINE FORMULA
Ina AABC, & _-b___c

sinA sinB sinC

I.e., sides are proportional to sines of opposite angles.

COSINE FORMULA
In a AABC, a? = b? + ¢®>~ 2bc cos A

b?2=c2+ a%- 2cacosB



c’=a’*+b°-2abcosC

PROJECTION FORMULA

[ a=bcosC+ccosB

In any AABC, ib = ccos A + acos C

C =acosB + bcos A

HALF-ANGLE FORMULA

sin
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Height and Distance

1. Angle of

Elevation:
Consider a point
A Dbeing observed from a
point O (usually called
observer) at a lower
horizontal level. Draw a
horizontal line OB through
O in the direction of A.
Then, OA is called the line
of sight or observation and
ZAOB is called the angle of
elevation of point A as seen
from O.
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Horizontal



2. Angle of Depression:
Consider a point
A being observed from a
point O at a higher A
horizontal level ZAOB
here is called the angle of
depression of the point A
as seen from O. This is
also measured w.r.t the
horizontal at O.




