CLASS-11 JEE - MATHS
TRIGONOMETRIC RATIOS/FUNCTIONS OF ACUTE ANGLES
Trigonometric ratios of standard angles
Trigonometric Functions
1. sin® = Perpendicular _ Mp P
Hypotenuse OP
2. cos@=—2x oM
Hypotenuse oP
3 tan @ = Perpendicular _ ﬂ
Base oM
4 cotf = ——=e M
Perpendicular MP
5. secO = Hypotenuse — 2 M
Base oM
6 cosec = Hypotenuse — 2

Perpendicular MP

Trigonometric identities
Fundamental Identities

1.

2.

3.

Also note the range within which different trigonometric function lie

1
2
3.
4.
5
6
7

sin?@ +cos?0 =1

sin?@® =1 — cos? 0
cos?0=1-—sin?0

1+ tan?0 = sec?0

sec’f—tan’0 =1

1 + cot? © = cosec? 0

cosec’B —cot?’0 =1

—-1<sinB <1;|sinB| <1

—1<cosB<1;|cosB| <1
0<sin?0<1;0<cos?0<1
cosecO < —1orcosecb > 1

secO < —lorsec6>1
sin A

0<cosA<®Ao 1 .gcp<t
A cos A 2

If0 «< thensin® =06

Every trigonometric ratio can be represented in relation to all other trigonometric ratios,

For example,

Addition and Subtraction Formulae (Compound Angle)
1.

2
3
4.
5.
6
7

+1
sin® =

1
tan® = ——;secO =
cot O

cosec® = +4/1+ cot?2 0

— . Cos
V1 + cot2 0

cot O

sin(A + B) = sin Acos B + cos Asin B

cos(A + B) = cos Acos B — sin Asin B

tanA+ta B
1-tanAtan B

tan(A + B) =

sin(A — B) = sin Acos B — cos Asin B

cos(A — B) = cos Acos B + sin Asin B

tan A-tan B
tan(A — B) = =202
1+ta AtanB
cotAcotB-1
cot(A+B) = 2~
cotA+cotB

V1 + cot?0
+v1 + cot? 0
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10.
11.

12.

13.
14.
15.

cotAcotB+1
cot(A—B) =———
( ) cotB—cotA

sin(A + B)sin(A — B) = sin? A — sin? B

cos(A + B)cos(A — B) = cos? A — sin? B

sin(A + B + C) = sin Acos Bcos C + cos Asin Bcos C + cos Acos Bsin C — sin Asin Bsin C
Or

sin(A + B + C) = cos Acos Bcos C(tan A + tan B + tan C — tan Atan Btan C)

cos(A + B + C) = cos Acos Bcos C — sin Asin Bcos C — sin Acos Bsin C — cos Asin Bsin C
Or

cos(A + B+ C) = cosA cosB cosC(1 — tanA tanB — tanB tanC — tanC tanA)
tan(A +B+ C) — tan A+tan B+tan C—tan Atan Btan C
1-tan Atan B—tan Btan C—tan Ctan A

U 1+tanA
tan(Z + A) " 1-tanA
= A

tan(E —-A) = 1tan
4 1+tan A

Two special series:

1.

sin(a) + sin(a + b) + sin(a + 2b) + -+ ...sin(a + (n — 1)b)
sin[a+(n—1)(§)].sin(“73)

B sin®)
cosa + cos(a+b) + cos(a+ 2b) + -+ ....+cos(a + (n — 1)b)
ng

)

cosfo+(n-1) (&) sin(2E

sin()



