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Trigonometric Functions

In an extended way the study is also of the angles forming the elements of a triangle. Logically,
a discussion of the properties of a triangle; solving a triangle, physical problems in the area of heights
and distances using the properties of a triangle — all constitute a part of the study. It also provides a
method of solution of trigonometric equations.

There are two methods used in measuring angles. The first one uses the idea of right angle as a
fundamental unit. When two lines intersect, four angles are formed. If the lines intersect in such a way
that all the four angles are equal, then each is called a right angle. The other units in this system are:

1 right angle = 90 degrees (= 90°)

1 degree =60 minutes (=60

1 minute =60seconds (=60")

In the second method the fundamental unit is radian, which is the angle subtended at the centre
of any circle by an arc of the circle equal in length to the radius.

Though defined with respect to a circle it is totally independent of the circle (its radius or its centre
location).

In fact it is a constant angle for otherwise it cannot be chosen as a unit of measurement. The
formula of conversion of angles from radian measure to degree measure is

n radians = 180 degrees or ¢ = 180°
conversely from degrees to radians
1° = (n/180) of a radian.

It is usual to write & for 180°, /2 for 90°, w/4 for 45° etc. It may be mentioned that this means that

7 radians = 180°; (n/2) radians = 90° and so on.

radian!

The unit radian is denoted by c (circular measure) and it is customary to omit this symbol c.

Thus, when an angle is denoted as g it means that the angle is g radians where 1 is the number

with approximate value 3.14159.
LENGTH OF AN ARC OF A CIRCLE
Consider an arc PS of a circle which subtends an angle 6 (6 radians). Let ZPOQ = 1 radian.
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Thenarc PQ =r Q

If the length of the arc PS =1, then S
/POS arcPS

/POQ arc PQ 0

i.e., Qzl— or I=r0
1

The six trigonometric ratios sine, cosine, tangent, cotangent, secant and cosecant of an angle 0,
0° < 6 < 90° are defined as the ratios of two sides of a right-angled triangle with 6 as one of the angles.
However these can be defined through a unit circle more elegantly.

Draw a unit circle and take any two diameters at right angle as Y

X and Y axes. Taking OX as the initial line, let (ﬁ be the radius vector EQ.y)
corresponding to an angle 6, where P lies on the unit circle. Let (X, y) 0

be the coordinates of P. 5 509"
Then by definition :
cos0 = x, the x coordinate of P

sind =y, the y coordinate of P

tand = X,x #0
X

P(x, y)

X
coto = —,y #0
y
seco = 1 x =0
X

cosecH = % y =0

Angles measured anticlockwise from the initial line OX are deemed to be positive and angles
measured clockwise are considered to be negative.
B(0, 1)

(-1, 0)A’ A(L, 0)

B'(0, -1)

Since we can associate a unique radius vector OP and a unique point P with each angle 6, we
say x and y and their ratios are functions of 6. This justifies the term trigonometric ‘function’. This definition
holds good for all angles positive, negative, acute or not acute (irrespective of the magnitude of the
angle).

This definition also helps us to write the sine and cosine of four important angles 0°, 90°, 180°
and 270° easily.

0=0° = A0
0=90° = B, 1)
0=180° = A(-1,0)
0=270° = B'(0,-1)
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cos0°=1 c0s90°=0 c0s180° = - €c0s270°=0
sin0°=0 sin90° =1 sin180° =0 sin270° =-1
We can also infer the quadrant rule for sine, cosine and tangent easily.
I guadrant Il quadrant Il quadrant IV quadrant
sin,cosine and sinealoneis; tangent aloneis; cosinealoneis
tangent are positive| positive positive positive
90° — Point B(0, 1)
Since, tan0 = X,x # 0, tan90° = % and hence undefined. However, as 0 increases from 0 to 90°,
X

tan6 increases from 0 to + oo.

Similarly, sec 90°, cot 0°, cosec 0° are also undefined. 360° and 0° correspond to one and the
same point A(1, 0). Therefore, the trigonometric functions of 360° are the same as
trigono-metric functions of 0°.

sin 360° = 0, cos 360° =1 and tan 360° = 0
Since 0,27 +0,4n+0,6n+0, ...... ,2nt + 6 and 6 — 2w, 6 — 4w, 6 — 6m,....., 6 — 2n~, all correspond
to the same radius vector, the trigonometric functions of all these angles are the same as those of 0.
sin(2nz + 6) = sinB and sin(6 — 2nx) = sinO
cos(2nw + 0) = cos and cos(6 — 2nw) = coso
tan(2nz + 0) = tand and tan(b — 2nx) = tand
The range of the trigonometric ratios in the four quadrants are depicted in the following

table.
In the second quadrant Y In the first quadrant
sine decreasesfrom 1to0 sine increases from Otol
cosine decreases from 0Oto-1 cosine decreases from 1to0
tangent increases from —0t00 tangent increases from 0to
cotangent decreasesfrom 0to- o cotangent decreases from ©oto0
secant increases from —0to—-1 secant increases from 1to o«
cosecant increases from 1to cosecant decreases from wotol

x' O X
In the third quadrant In the fourth quadrant

sine decreases from 0to-1 sine increases from -1t0 0
cosine increases from -1to0 cosine increases from Otol
tangent increases from 0tow tangent increases from -0 t0 0
cotangent decreasesfrom wto0 cotangent decreases from 0 to —©
secant decreases from —1to-w secant decreases from wtol
cosecant increases from —oto -1 cosecant decreases from —1t0 -
YI
2.1 TRIGONOMETRIC FUNCTIONS OF (-6)

Let OP and OP’ be the radii vectors, on the unit circle corresponding to 6 and —6. If (x, y) are the
coordinates of P, then (X, —y) would be the coordinates of P’.

Now sin6 =y and sin(-0) = -y

Hence, sin(-6) = —sin®

Similarly, cos(-0) = cos6 and tan(—0) = —tan0

CIRCULAR FUNCTIONS OF ALLIED ANGLES

When 6 is an acute angle, 90° — 0 is called the angle complementary to 6. Trigonometric functions
of 90° — 6 are related to trigonometric functions of 6 as follows :

2.2

sin(90° — ©) = coso

cos(90°

—0) =sin6

tan(90° — 6) = cot6

cosec(90° — 0) = secH
sec(90° — 0) = cosecH
cot(90° — 0) = tand
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When 6 is acute, 6 and 180° — 6 are called supplementary angles.

sin(180° — 6) = sin6 cosec(180° — 0) = cosecoH

c0s(180° — 0) = —cosb sec(180° — 0) = —secH

tan(180° — 6) = —tan® cot(180° — 0) = —cot6

Formulae for functions of :180° + 0, 270° — 0, 270° + 0, 360° — 6 can all be derived with the help
of unit circle definition.

There is an easy way to remember these formulae. First of all think of 6 as an acute angle. Angles
like 180° + 0, 360° + 6, —0 can be considered as angles associated with the horizontal line, angles like
90° - 6, 90° + 0, 270° ¥ 0 can be considered as angles associated with vertical line. When associated
with the horizontal line, the magnitude of the function does not change, whereas when associated with
the vertical line the function changes to the corresponding complementary value. For example sin(180°
+ 0) will be only sin6 (in magnitude) plus or minus and cos(180° — 6) will be cosine 6 only in magnitude.

To decide upon the sign, consider the quadrant in which the angle falls and decide the sign by
the quadrant rule.

For example, sin(180° + 0) is sin® (in magnitude) (180° + 0) lies in third quadrant and hence
sin(180° + 0) is negative.

sin (180° + 0) = —sind

Again consider cos(360° — 0) : first of all, it should be cos6 (in magnitude); since (360° — 0) lies in
IV quadrant, its cosine is positive.

cos (360° — 0) = cos6.

Again consider tan (90° + 6): This should be cot® and must have a negative sign since
(90° + 0) is in Il quadrant and hence tan (90° + 0) is negative.

tan (90° + 6) = —cot6
TABLE OF FORMULAE FOR ALLIED ANGLES

180° -6 | 180° +6 | 360° -0 -0 90°-0 | 90°+6 | 270°-06 | 270° + 6
sin sin® —sind —sind —sind cos6 cos6 — cos6 — cos6
cos — cos6 — cos6 cos6 coso sino —sino -sino sino
tan —tan® tan® —tan® —tan® coto —coto coto —coto

These formulae are not memorized but derived as and when the occasion demands according to

the rule explained above.

Trigonometric ratios of 30°, 45° and 60° are of great importance in solving problems on heights

and distances. These along with 0° and 90° are written in tabular form and remembered.

ANGLE
RATIO 0° 30° 45° 60° 90°
sine 0 1/2 12 J312 1
cosine 1 J3/2 12 1/2 0
tangent 0 1/43 1 J3 undefined
cotangent undefined J3 1 13 0
secant 1 2/J3 J2 2 undefined
cosecant undefined 2 V2 213 1
2.3 SOME IMPORTANT FACTS

The following may be noted
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(i) For any power n, (sin A)" is written as sin"A. Similarly for all other trigopnometric ratios.

(i) cosecA, secA and cotA are respectively the reciprocals of sinA, cosA and tanA.

(i) sin?A + cos?A =1; 1 + tanA = sec?A and 1 + cot?A = cosec?A.

(iv) secA — tanA and secA + tanA are reciprocals. So also are cosecA - cotA and
COosecA + cotA.

Whenever secA or tanA is thought of for an angle A, it is necessary to stress that, A # /2

particularly, and generally A = nnt + g(n e N, where N is the set of natural numbers).

(v) |sinA|]£1=-1<sinA<1
[cosA| <1 =-1<cosA<1
|cosecA| > 1 = cosecA>1orcosec A<-1
[secA|>1=secA> lorsec A<-1

sin Z—Al|=sin Z+A|=cosA
2 2
(vi) cos [g - Aj = —cos (g + AJ =SsinA

sin(r — A) = —sin (x + A) = SIinA
cos(t — A) = cos(rt + A) = —COSA
tan(m — A) = —tan (x + A) = —tanA
(vii) The trigonometric ratios are also called as trigonometric functions. They are also
sometimes called circular functions.

The trigonometric functions, apart from possessing many other properties exhibit a property of
the values being repeated when the angle is changed (increased or decreased) by a constant value.
Such a property is referred to as periodicity.

Thus sinx = sin(x + 2x) = sin(x + 4n)

= sin(x — 2xn) = sin(x + 2kn), k an integer.
COSX = CcOS(X + 21) = CoS(X + 4m)
= cos(x —2xn) = cos(x + 2kn), k an integer.

Hence both sinx and cosx are periodic functions of period 2= radians. From (v), it is clear that
they are also bounded functions.

cosec X and sec x, whenever they exist, are also periodic of period 2x radians. tan x and cot X,
when they exist, are periodic of period = radians.

tan x, sec x, cosec x and cot x are unbounded functions.

2.4 GRAPH OF TRIGONOMETRIC FUNCTIONS
Graph of y =sinx |

From the knowledge of trigonometry we compute the following table :

X 0 ud ud ud 2t | 5t I An 3 Sn Ur
6 3 2 3 6 T 6 3 2 3 6 T
sinx 0 1 ﬁ 1 ﬁ 1 0 _1 _ﬁ -1 _ﬁ _1 0
2 2 2 2 2 2 2 2
Y
r' N
1
S > X
—an 3nL2n i m ™2 3 4n
2
y = sinx
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| Graphof y = cosx |

X 0 s ud s 2n sn . n 4n | 3m | Smo | Ur | 0
6 3 2 3 6 6 3 2 3 6
COSX 1 ﬁ 1 0 —1 ﬁ -1 ﬁ _1 0 l ﬁ 1
2 2 2 2 2 2 2 2
Y
-3n - T 3n
2 x
—4n -2n —il on 2n 4n
2
y = COSX
Graph of y =tanx
X 0 & & i@ 2 Lol St
6 4 3 3 4 6 i
t 0 - 1 s Ja . . 0
anx — _ B =
\/5 3 3 ‘/§
\4
2
1/i® 3n
=5 2 2 i2n <
_r @) T
2 /-1
-2
Graph of y = cotx |
X 0 b/ 4 bl e B4 B o
6 4 3 3 4 6
t defined | /3 1 ! : 1 J3 defined
cotx | undefine - - - - undefine
J3 J3
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Y
2
1 z 3n
—T 2 27
_r O T X
2 -1
-2
Graphof y =secx |
X 0 L4 L L g 3n on
6 4 3 3 4 6 "
2 -2
secx 1 N J2 2 -2 _J2 A -1
1 Y
2
—T i| b 2n
_n O iz 3n %
2 T2 2
-2
Graph of y = cosec x |
X 0 z L “d 2n gpeediay [ 5%
6 4 3 3 4 6 '
Geinc) BB W2 B 22 B (42 00
cosecx | undefine 2 7 B 2 undefine
Y '
2
—r 1 3n
2 o 2 27 X
O
1 2
-2

An equation involving trigonometric functions, which is true for all those values of 6 for which the
functions are defined is called a trigonometric identity, otherwise it is a trigonometric equation.

We shall now derive some results which are useful in simplifying trigonometric equations. To

A
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prove:
cos(B + ¢) = cosB cos¢ — sind sing (1)

P1(cos®, sinb)

P,[cos(0+¢),sin(0 +¢)]
Ps[cos(—¢),sin(—9)]

Consider a unit circle with origin as its centre.
Let Z/P4OP; =6 and ZP:0P2 = ¢
. ZP4sOP2=0+¢
ZP4OP3 = —(I)
Coordinate of Py, P2, P3, P4 are
P1(cos6, sinb)
P2[cos(6 + ¢), sin(d + ¢)]
P3[C0os(-¢), sin(-¢)]
P4(1, 0)
A P10 Psis congruent to A P>O Py
OP: = OP4 = OP3 = OP: = Radius of the circle
/P10P3 = ZP>,0P4 = 360 — (0 + ¢)
By Side Angle Side, the triangles are congruent.
P1P3 = P2Py
Applying the distance formula,
P,PZ = [cosO — cos(—¢)]? + [sind — sin(~¢)]
= (cosO — cosd)? + (sind + sin ¢)?

[using cos(—¢) = cosé and sin(—¢$) = —sing]
c0s20 + c0s?p —2c0s0 cosd + sin?0 + sin?p + 2sind sing
2 — 2 (cosO cosd — sinb sing)

P,P/ = [1-cos(6 + ¢)]2 + [0 - sin(6 + )]
1- 2cos(0 + ¢) + cos?(0 + ¢) + sin?(0 + ¢)
2— 2cos(6 + ¢).
Since PiPs; = P,P4, we have PP? =P,P/2.
2 — 2 (cosO coso — sind sing) = 2 — 2cos(0 + ¢)
Hence cos(0 + ¢) = cosb cosd — sind sing
cos(0 — ¢) = cosB cos¢ + sind sing (D)
Replacing ¢ by —¢ in identity (i), we get
cos(0 — ¢) = cosO cos(—¢) — sin6 sin (—¢)
or cos(6 — ¢) = cosO cos¢ + sinO sing
3.1 ADDITION FORMULAE
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sin(A+B) =sinAcosB +cosAsinB

cos(A+B) =cosAcosB -sinAsinB ()
tan(A +B) = tan A +tanB
1-tanAtanB

3.2 SUBTRACTION FORMULAE

sin(A—-B) =sinAcosB-cosAsinB

cos(A—B)=cosAcosB +sinAsinB (D))
tan(A - B) = tanA—-tanB
l+tanAtanB

These formulae can be derived with the help of elementary geometry. The subtraction formulae
can be derived from the addition formulae by replacing B by — B.
Function of (A + B + C)
1. sin(A + B + C) = X sinA cosB cosC —sinA sinB sinC
Proof : sin{A+ (B + C)} =sinA . cos(B + C) + cosA.sin(B + C)
= sinA{cosB cosC —sinB sinC}
+cosA {sinB cosC + cosB sinC}
= ¥ sinA cosB cosC - sinA sinB sinC ()]
2. cos(A + B + C) = cosA cosB cosC - X cosA sinB sinC
Proof is similar to that of the previous formula.
3 tan (A + B + C) = YtanA-tanAtanBtanC

1->tanBtanC

tanB + tanC
tanA+tan(B +C tanA+1tBtC
Proof: tan(A + B + C) = tan{A +(B + C)} = 2nA+@aNE+C) _ anb tan
1-tanA.tan(B +C) tanB +tanC
l-tanA| ——————
1-tanBtanC

_ (tanA+tanB +tanC)-tanA.tanB.tanC S, -S;
1-(tanAtanB +tanB tanC + tanC tanA) 1-S,
where S; = sum of the products (of tangents) taken r at a time.

34 MULTIPLE ANGLE FORMULAE
3.4.1 Functions of 2A
@ SiN2A = 2sinA cosA
(ii) c0s2A = cos?A -sinA=2cos’A-1=1 - 2sin’A
i) tanzA= ZRNA_
1-tan“ A
These are special cases of the addition formulae by taking B = A. The formulae for cos2A leads to two
results whose application occurs often in problems.

1 + cos2A = 2c0s?A and 1 — cos 2A = 2sin%A

2
Besides these, sin2A = —22MA 114 cospa = 11BN A

1+tan® A 1+tan® A
If A be replaced by % these formulae reduce to

0] SinA = 2sin A cosé
2 2
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(i)  cosA = cos? A_ginzA
2 2
=200 2 _121-26in2 A
2 2
2tan’
2

(iii)  tanA= =
1-tan?

N[>

3.4.2 Functions of 3A
(i) sin3A = 3sinA —4sin®A
Proof: sin3A =sin(2A + A) = sin2A cosA + cos2A sinA
= 2sinA cos?A + sinA (1 — 2 sin?A)
= 3sinA — 4sin®A
(i) c0s3A = 4cos®A — 3 cosA
Proof : cos3A = cos(2A + A) = cos2A . cosA —sin2A sinA
= (2c0s?A —1) cosA — 2sin?A cosA
= (2c0s?A —1) cosA — 2cosA (1 — cos?A)
= 4c0s®A —3 cosA
3tanA—tan® A

(iii) tan3A =
1-3tan® A
2tanA +tanA
= .
Proof: tan3A = tan2A +tanA _1-tan®A =3tanA tan® A
1-tan2A tanA 1 2tan2 A 1—3tan2 A
1-tan® A

. . . S, -S .
Note: This formula can be derived from the expansion of tan(A + B + C) = 11—83 by taking B =C = A.
T a2

35 EXPRESSING PRODUCTS OF TRIGONOMETRIC FUNCTIONS AS SUM OR DIFFERENCE

(i)  2sinA cosB = sin(A + B) + sin(A —B)

(i) 2cosA sinB = sin(A + B) — sin(A —B)

(iii) 2cosA cosB = cos(A + B) + cos(A —B) (1)

(iv) 2sinA sinB = cos(A —B) — cos(A + B)

The above four formulae can be obtained by expanding the right hand side and simplifying.

Note : In the fourth formula, there is a change in the pattern. Angle (A —B) comes first and (A +
B) later. In the first quadrant, the greater the angle, the less the cosine. Hence cosine of the smaller angle
is written first [to get a positive result].

3.7 SOME MORE RESULTS
e sin(A + B) x sin(A - B) = sin?A —sin’B
e cos(A + B) x cos(A —B) = cos?A —sin’B

J5-1

e sinl8° = 4 =Cc0Ss72°

V10 + 245

e Cc0sl18° = — =sin72°
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e C0S36°= @ = sinb4°
e siN36° = 10_sz/§ = c0s54°

. tan22%°=(«/§—1)
Triple Angle Formulae
e sind sin(60° — 0) sin(60° + 0) = %sinBG

e c0sO cos(60° — 0) cos(60° + 0) = %00539
e tano6 tan(60° — 0) tan(60° + 6) = tan36

4.1 IDENTITIES
A trigonometric equation is an identity if it is true for all values of the angle or angles
involved.

4.2 CONDITIONAL IDENTITIES
When the angles involved satisfy a given relation, the identity is called conditional
identity. In proving these identities we require properties of complementary and
supplementary angles.

4.3 SOME IMPORTANT CONDITIONAL IDENTITIES
IfA+B+C=mnr,then

e tanA +tanB + tanC = tanA tanB tanC

e COtA cotB + cotB cotC + cotC cotA =1

e sin2A + sin2B + sin2C =4 sinA sinB sinC

e CO0S2A + c0s2B + cos2C = -1 —4 cosA cosB cosC

e C0S?A + c0s?B + cos?C =1 -2 cosA cosB cosC

e COSA+cosB+cosC =1+4 sin%sin%sin%

° tanétanE+tanEtan9+tanEtané=1
2 2 2 2 2 2

A B C A B C
cot — +cot —+cot — =cot —.cot — cot —
2 2 2 2 2 2

44  SOME OTHER USEFUL RESULTS
sinfa. + (N —1)B/2]sin(np/2)

1. sina +sin(a + B) + sin(a + 2B) + ........... tonterms = :
sin(B/2)
2. cosa+cos(a+p)+cos(o+ 2B)+ .coiiiinnnn. to nterms
_cos[a+(n-1B/2]sin(np/2)
N sin(B/2) '

3. sin% + cosg =++/1+SinA
4, sin% —cos% =++41-SinA

MAHESH SIR’S NOTES - 7798364224
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5. sinAicosAzx/Esin[%iAj = \/Ecos(Aigj
6. cosa+cosp+cosy+cos(a+B+y)= 4cosa;BcosB;ycosy;a
7. sina+sinf+siny—sin(a+p+y)= 4sina;BsinB;Ysiny;a
8. If A, B, C are the angles of a triangle (or A+ B + C = ), then the result (1) implies ZsinA cosB

cosC =TT sinA.

Result (2) = Zcos A sinB sinC = 1 +IT cosA
Result (3) = Ztan A=TIItanA

Putting o= A, =B and y=C in result (9) and (10),

we get XcosA =1 +4I1 cos%

and XsinA = 411 cos% respectively.

Putting A/2, B/2, C/2 in place of A, B, C respectively in result (3), and utilizing
A+B+C=mn,
we get,

Ytan EtanE =1.
2 2

For a triangle we can also show that XcotB cotC = 1; Zcot% =11 cot%;

° ¥sin 2A = 411 sinA; 2cos2A = —1 — 411 cosA; Xcos?A = —1 — 2I1 cosA, etc.

a cosd + b sind =va? +b? ( cose+Lsin6]
va? +b? va? +b?

=+a® +b? (sina cosd + cosa sind)
=va® +b? sin(6 + a), where tano =

Also, a cosf + b sind =+/a® +b? cos(0 — B), where tanp b
a

—1<sin@+a)<1
and hence, —va? +b? <a coso + bsind < va® +b?

Thus the expression acos6 + bsind is bounded above by va? +b? and bounded below

by —va® +b?.

oo
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Measurement of Angle
1. n radians = 180 degrees
1°=57° 17" 44.8"
2. 1 right angle = 90°
1°=60"and 1’ = 60"

MIND MAP

Function Domain Range
1.y =sinx R [-1, 1]
2.y = cosx R [-1, 1]
3.y=tanx  R—2n+1) % R
4.y = cosecx R-—nr (=00, 1] U [1, )

Domain and Range
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sin(A £ B) = sinA cosB + cosA sinB
cos(A £ B) = cosA cosB F sinA sinB

tant tanB

+ = —
> T ) 1¥tanAtanB

3Amwmnwmm=Rﬁ? 5.y=secx RA2n+ 1L (w0, -1V L, )
adius 2sinAcosB = sin(A + B) + sin(A —B)
6.y = cotx R-nn R 2cosAsinB = sin(A + B) — sin(A —B)
2cosAcosB = cos(A + B) + cos(A —B)
2sinAsinB = cos(A —B) — cos(A + B)
All t-ratios are positive in Q;
Only sin and cosec are positive in Q,
Only tan and cot are positive in <
Y posttve In Qs TRIGONOMETRIC 6inC + sinD = 2sin C+D gos €=
Only cos and sec are positive in Q4 2
FUNCTIONS »
| | | sinC —sinD = 2cos C+DsinC;D
— cosC + cosD = 2cos %COSC;D
XtanA-TltanA
tanA+B+C)= =————
~ya? +b? <acos6+bsino <yaZ +b2| 1-xtanAtanB cosC —cosD = 2sin C;DsianC
for all values of sin(A + B + C)
= XsinA cosB cosC —I1 sinA

A4

For any three angles o, B, v

¥ cosa+ cos(Zo) = 411 cos a;B
3 sino— sin(Sa) = 41T sin < ; B

4sin(60° — 0)sin0 sin(60° + 0) = sin30
4cos(60° — 0)cosd cos(60° + 6) = cos30)
tan(60° — 0)tan6 tan(60° + 0) = tan30

le—

cos(A+B +C)
=TIIcosA- ZcosA sinB sinC
sin30 = 3sind — 4sin’0
c0s30 = 4c0s°0 — 3cos0
3tan6 — tan3 0

tan36 =
l—3tan2 0

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

A

IfA+B+C=n

1. ZtanA =TItanA, ZtanA/2. tanB/2 =1
2. XcosA=1+ 4Hsin%

3. XsinA= 4Hcos%

4. XcotAcotB =1, 2cotA = l'IcotA

Conditional Identities

2 2

= cos’B —sin’A
sin20 = 2sinBcoso = Lng
1+tan“0
2 .2 l—tanz 0
€0s26 = cos® —sin 9= —————
1+tanZ@

1+ c0s20 = 2c0s%0; 1 — c0s20 = 2sin’0;

1-cos6
tan’0/2 = ————
1+ cos6
tan20 = _21@no
1—tan2 0
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