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. TRIGONOMETRY
i. Ratios:
sinf@,cosf,tan 6

cosec 0,sec@,cotd

1
0 =—r0
cosec Sind

secl = o Hyp. Opp

cotl =

tan g =

Adi.

sinf =

Adj
Hyp

cosO =

Opp
tan@ = A_d]

H
cosec 0 = ld

Opp

Identities:
1. sin®6 + cos?0 =1
= sin’6 = 1 — cos?6
= c0s?6 =1 — sin?0
2. sec?6 —tan?0 =1
= sec?6 =1+ tan?86

= tan?0 = sec?6 — 1
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3. cosec?6 — cot?6 =1

= cosec?6 =1+ cot?0
= cot?0 = cosec?6 — 1

Trigonometric values
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0 1 1 3 1
6 * 2 4
0° 30° 45° 60° 90°
sin 0 1 1 V3 1 v
2 e -
V2 2
cos 1 V3 L 1 0
2 V2 2 <
tan 0 1 1 V3 00
V3 +
Complementary Angles
1. sin(90 — 6) = cosb
2. cos(90 — @) = sinb
3. tan(90 — 6) = cotl
Example:
i. sin60° =sin(90 —30) = cos30
ii. cos45° = cos(90 —45) =sin45
iii. sin10°=sin(90 —10) = cos80
iv. sin(360 —0) =sin(—60) = —siné
V. cos(360 —0) = cos(—8) = cosb
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vi. tan(360 —8) = tan(—60) = —tanb
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I I
silver All
90 + 6 90 -6
180 — 6 360 + 6
[l vV
Tea cup
180 + 6 270+ 6
270 -6 360 — 60
COMPOUND ANGLES:

1. sin(A+ B) =sinAcosB + cos AsinB
2. sin(A—B) =sinAcosB — cosAsinB
3. cos(A+ B) =cosAcosB —sinAsinB
4. cos(A—B) =cosAcosB + sinAsinB

5. In 1’ put B=A
e sin24 =sinAcosd + cosAsinA
= 2sinAcosA

sin24 = 2sinAcos A

A
Here ANE

. . A A
e sind = ZSlnE cos >
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6. In ‘3’ put B=A

Similarly, cos 24 = cos? A — (1 — cos?A)

cos(4 + A) = cos?A — sin”A
cos 24 = cos?A — sin® A

= (1 — sin?4) — sin?*A

cos2A =1 —2sin* A
2sin’A =1 — cos 24

. 1—cos 24
sin’A = .

A
A~2
2

. 2 A 1-cosA
sin®—-=—
2 2

. A
=1—cosA = ZSlTlZE

cos 24 = 2cos? A —1

1+ cos 24 = 2cos?A

1+ cos 24
C0S’A = ——
2
2 A
2
2A _ 1+ cosA
coS > = >

14 cosA = 260525

tan A+tanB
7. tan(A + B) = 4417
1—-tan AtanB
tan A—tanB
8. tan(A — B) = ——0%
1+tanAtanB
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9. In7 put B=A
tan A+tan A
e tan(A+4)=—H+——
e tan24 = 2ana
1-tan?A

10.sin3A4 = 3sin A — 4sin3A
o 4sin3A = 3sinA — sin3A
o sinA= i(SsinA — sin3A4)

11. cos3A = 4cos3A —3cos A

e 3cosA+cos3A =4cos3A

e co0s3A = i(3 cos A + cos 34)

3tanf—tan36

[ ] n =
tan 30 1-3tan?6

Expression of sum or difference into product

=

sin4 + sin B = 2 sin (%) cos (%)
2. sinA —sinB = 2 cos (#)sin (%)

3. cosA + cosB = 2cos (%)cos (%)

. ,A+B, . ,A-B
4. cosA — cosB = —2sin (T)sm (T)
5. sin0 = sinmt = sin 2w = +-- = 0; sinnw = 0,nez
. T . 5T . 9
6. sin—=sin—=sin—=--=1
2 2 2
. 3T . 7T . 11w
7. sin—=sin—=sin—=--—1
2 2 2
8. cos0 =cos2m = cosdm = ---1
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9. cosm=cos2mr =cosbm=--—1

cosnt = (—)",nez

cos(n+ 1w = (—1)"" nez

s 3 cos5m
10.COSE =cos—=——=r= 0

cos(2n—1)m = 0,nez

1. Hyperbolic Functions:
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cos2nt = (-1 = ((-DH"=1" = 1..,nez

We have already said ‘e’ whose value is approximately
2.7 is called the exponential constant. Further, if log,y = x then y = e* is

called as the exponential function. Hyperbolic functions are defined interm

of exponential function as below.

X —X

. e e
e sinhx = S

sinh x

e tanhx = ;. cothx =
coshx

e sechx = ;
coshx

d , . _

) E(smhx)—coshx

e L (coshx) = sinh
— (coshx) = sinhx

e cosix =coshx

e sinix =isinhx
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cosh x =

cosechx =

eX+e™*

2

coshx

tanhx  sinhx

sinh x
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2. Important Hyperbolic Identities:
0) cosh?x — sinh?x = 1
(i) 1 —tanh®x = sech®x
(i)  coth®x — 1 = cosech?x
(iv)  cosh®x + sinh?x = cosh2x

(V) 2sinhx coshx = sinh2x
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