
5.1. QUADRANTS AND TRIGONOMETRIC RATIOS: 
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5.2. COMPLEMENTARY ANGLE: 
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If 6 is an acute angle, then (90° � 0) is called its 

complementary angle. 

-V3 

If the sum of two angles is 90° then the two angles 

called complementary to each other. 
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II Quadrant: 
1. 

2. 

Trigonometric Ratios for Angles > 90°: 
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7. 

tan (90° - 0) = cot 0 

8. 

cot (90°- 0) = tan 0 

9. 

cosec (90° - ) = sec 

10. cosec (180° -0) = c0sec 0 

sec (90° - ) = cosec 0 

III Quadrant: 

sin (90° +0) = COs 

cos (90° + 0) =- sin 

tan (90°+0) =-cot 

cosec (90° + 0) = sec 

sec (90° + 0) =- cosec 0 

cot (90° + 0) =- tan 

sin (180°- 0) = sin 

cOs (180°- 0) =- cos 

tan (180°�0) =- tan 0 

sec (180°- 0)=- sec 

cot (180° � 0) =- cot 0 

sin (180° + 0) =- sin 
cOs (180° + 0) =- cos 

tan (180° + 0) = tan e 

COsec (180° + 0) =COsec6 
sec (180°+ ) =-sec 
cot (180° + 0) = tan 
Sin (270° � 0) =- cOs 
COs (270° � 0) = - sin 

tan (270° - 0) = cot 
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IV Quadrant: 
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3. 

cOsec (270° - 0) =- sec 

5. 

sec (270° - 0) =- COsec e 

6. 

cot (270°-0) = tan 9 

sin (270 +0) =- cos 

cos (270° + 0) = sin 

tan (270° + 0) = cot 0 

COsec (270° + 0)=-sec 

sec (270° + 0) = COsec 0 

cot (270° + 0) =-tan 

sin (360 - 0) =- sin 

cos (360° - 0) = c0s 

Trigonometric ratios for Negative Angles: 

tan (360° - 0) =- tan 

Positive angles are measured in the anticlockwise 
direction. Negative angles are measured in the clockwise 
direction. 

cOsec (36G° � 0) =- cosec0 

sec (360° - 0) = sec 0 

cot (360°- 0) = - cot 

sin (- ) =- sin 

COs(-) = cos 

4. cosec (- 0) =- cosec0 

tan (- ) = - tan 0 

sec (- ) = sec 0 

cot (- 0) = - cot 0. 
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Trigonometric Identities: 

1. sin e+ cos =1 

2. - tan Sec2 

3. cosece- cot 

KR ADIDITION AND SUBTRACTION FORMULAE: 

1 sin (A + B) = sin A cos B + cos A sin B 

5. tan (A + B) = 

2. sin (A - B) = Sin A cos B cos A sin B 

6. tan (A - B)= 

3. cos A + B) = COS A cOs B - sin A sin B 

4. cos (A- B) = cosA cos B+ sin A sin B 

=1 

tan A + tan B 
1- tanA tan B 

5.4. MULTIPLE ANGLE IDENTITIES: 

3. tan 2Å = 

tan A - tan B 

1+ tanA tan B 

1. sin 2A = 2 sin A cOs A = 

e=1 

2. cos 2A = cosZ A - sinA 

=1-2 sin A 

= 

-2 cogA -1 

1 

1-tanA 
1+ tan2 

4. sin A-l-cos 2A 
2 

A 

2 tan A 

1-tanA 

5. cog² A-l+ cos 2A 
2 

2 tan A 

1+ tanA 
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6. sin 3A-3 sin A -4 sin" A 
3 

7. cos 3A = 4 cos A-3 cos A 

8. tan 34-3 tan A - tan A 
3A 

1-3 tanA 

Sub-multiple angle formulae: 

1. sin A=2 sin A/2 cos A/2= 

2. cos A = cos A/2- sin 

3. tan A= 

3 

=1-2 sin A/2 

1-tan? 

=2 cosA/2 -1 

1. sin A/2 = 

1+ tanA/2 

2 tan A/2 

1-tan A/2 

2. cos A/2 =1/ 

2 

A/2 

Half-angle Formulae: 

3. tan A/2 = 

1. sin 18° = 
4 

I- cosA 

18° V5-1 

A/2 

1+ cos A 

1- cos A 
1+ cosA 

2 tan A/2 

Some more Important Angles: 

1+ tan A/2 2 

sin A 

1+ cosA 

2. cos 36° = 

1- cos A 
sin A 

V5 +1 
4 
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5.5. PRODUCT FORMULAE: 

1. sin C+ sin =2 sin 

2. sin C-sin D=2cos 

3. cos C+ cos D= 2 cos 

4. cos C- cos D=- 2 sin 

1. sin A = 

2. cos A = 

2t 
1+ 2 

1-t2 

Formulae in T'erms of tan A/2: 

1+ 

3. tanA = 
1-2 

2t 

solutions the (2) in (- /2 

5.6. GENERAL SOLUTIONS: 

C+D 
2 

C+D 

2 

C+D 

T/2) for 

C+D 

General Solutions of: 
1. sin = sin . 

2 

1. If sin = 0 then =n Tt, nE Z. 

2. cos = COS O. 
3. tan= tan 0. 

COS 

3. If tan 9 = 0 then = n n,nE Z. 

sin 

Assume tan A/2 =t 

COS 

sin 

ceneral solutions of sin A =0, cos =0, tan =0. 

the principal values of those functions. 

C-D 

2. If cos = 0 then 0 = (2n + 1) T/2, nE Z 

2 

C- D 
2 

When a trigonometrical equation is solved, among all 

C- D 
2 

C - D 

solution which is (1) in - /2, T/2) for sine, 

tangent and (3) in (0, for cosine, are 

2 
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1. If sin = sin o. a e -/2. /2] then 

2. If cos = cos a . ae [0, n then 

= 272 Ita, where nE Z. 

3. If tan 

1 

2 

5.7. INVERSE TRIGONOMETRICAL FUNCTIONS: 

3 

4. 

5. 

=n n +(- 1) a where n ¬ z. 

6. 

= tan o , 0 E (- I/2,n/2) then 

=n T + 0, nE Z. 

1. 

Function 

y=Sn 

y= cos 

y= tan 
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y= Sec 

y= cot 

y= cosec 

5.8. PROPERTIES 

sin 

COS 

tan 1 

COsec 

1 

1 

Sec 

1 

1 

-1<xs1 

-1<xs1 

xlor xs-1 

xlor xs1 

(sin x) =X 

Domain 

(cos x) N 

(tan x) =X 

TRIGONOMETRIC FUNCTIONS: 

(COsec )=N 

R 

(sec t)=X 

cot (cot x) = x 

R 

OF 

Range 
(Principal value 

-T/2<ysT/2 

0sysT 

- T/2 <y< /2 

- T/2<y<T/2; y 

0<ys I; y# I/2 

0<y<n 

PRINCIPAL INVEE 
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2. 

3. 
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tan 
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sec 

Cot 1 
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sin 
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1 

J 
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|= cOsec 

1 

6. sin 1 

COs 1 

= 

sin ( -x)=- sin 

sec1 

cos (- x) = T - cOs 

tan (-x)= - tan 

COsec1 

cotx 

= sinl 

= COS 

D. lf xy <1 then 

1 

1 

cot(- x) = -cot 

+ sin 

tan x 

X+ cot 

1 

(-x) =- cosec 

(-) = N- sec 

X + tan! 

1 

X+ cosecx= /2 

1 

X= /2 

1 

x = /2 

y= tan 

y= sin 

1-y 

xV1-y² +y V1 
y. = COS xy - V1-V 
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COs 

sin 

READY - RECKONER OF MATHEMATICS FORMUL 
1 

1- COSy= cos 

-Sm 

tanN+ 

1. Sine formula: 

y= sin x1- -y Ni 

5.9, SOLUTIONS TO A TRIANGLE: 

In any triangle ABC, 

y+ tan= tan 

A - B 
tan 

b 

2. Napier's formula: 

2 

sin A sin B 

where R is the radius of the 
ABC. 

1 1 

In any triangle ABC, 

Note: cos A = 

xy + V1- * V1-2 

a-b 

3. Cosine formula: 

Note:,.a =2R sin A: b=2R sin B; c = 2R sinC 

a +h Cot 

In any triangle ABC, 

2bc 

a= b + c- 2bc cos A. 

C 

2 

l- xy -NZ - yz 

R 

= 2R 
Sin C 

circumcircle of the trian! 

x+ tany+ tan 
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4. Projection formula: 

In any triangle ABC, 

6 Sub-multiple angle formulae: 

i) 

a =b cOs C+c cOs B 

(s (s 
) sin =/s-b) (8 -c) A 

(ii) cos 

2 

A 

3 

2 

A (ii) tan =1 2 

where s= 

bc 

2. abe 

s.(s a) 
bc 

6. Tangent formula: 

(s -b) (s-c) 
s(s +a) 

4R 

a +6tc 

A=2 R2 

2 

In any triangle ABC, 

9 ab sin C. 

a+b 
a -b 

tan 

?. Area formulae: (4 denotes area of a triangle) 

tan 

(A+ B 

sin A in B sin C 

2 

A - B 
2 
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4. l= Vs (s - a) (s - b) s - c) 

†. A= rs ’ = 

6. A = 

7. A= 

READY - RECKONER OF 

MATHEMATICS FOHA 

1 

2 

S 

2 Sn B sin 

sin (B +C) 

cot A/2 cot B/2 cot C/2 
8. A=S tan A/2 tan B/2 tan C/2 

9. A= (s - a) (s - b) (s - c) 
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