Applied Math I3 Generd Jdenfifics

(i) VA1 sin (B+ 4, ¢=tan_1(§)

(iv) VZsin @+, ¢=tan(1)

6.5 Double Angle Identities:

We know that:
Sin{a + 5 Sina Cos 5+ Cosa Sing

Putting 5 = a, wehave
Sin 2a =2 Bine Cosg
Sind & + o= Sina Cosa + Cosa Sine
Also  Cos{a+ea)= Cosa Cosfi-Sina Sing
Again putting 8 = & in this formula, we have
Cos[a+ﬂ:) = Cozex Cozex— Sine Sine

Cos2a = Cos®a— Sin‘w

= Cos*e—(1- Cos’a) = Cos?er—1+ Cose
Cos 2= 2Cosia—1

Agan Cosla= Cos’e - Sin‘a
= 1-8in“a - Sin‘e
Cos2a=1-72 Sin‘a

tan « + tan S

1—-tan « tan &
Putting & = @ in this formula, we have
tatn e +tan o

MNow, tan(a+ 5) =

tm(ﬂ'+ﬂ'):
1-tana tan e
Ztian o
tan Ea:,t::—2
1-tan® e

6.6 Half Angle identities:
“We know that:

Cos2a=1-2 Sin‘ea
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Therefore 2 Sin’a =1-Cos 2a

Sinlg = 1-Cos 2

2
) ’1—C052af
Sma==+ T

0
Putting 2a =0 = a= Ein this formula

s 1—c052{:5}
We have sin— =* -
. g 1—cosf
Sin- = - : (1)

Also we know that

Cos 2a =2 Cos®a —1

Cosor = 1+ C(Z)s 2a

Or Cos o = iJ@

0. .
2 =06 = « =—in this formula we have

Put
a . 1+c052{_'2—')
COSE = 5
g 1+cosf)
cos- =% l == s o m 2 (11)
: N
Sin—
Now , tan— =
0
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| E—
1 [1L—COosS¢

From (i) and (if) =——=
+ |——=

254 e
tanﬂz + 1-Cos 0
i 1+ Cos @

. 4
I ene= Eand the terminal ray of @1z in the second quadrant Find the

Example 1:

B
value of (1) Sin 28 (1) Cos 2

Solation:

EBecause Cos 8= lu‘l—Siﬂzﬂ

3
Cos B =- Ebecause the terminal ray of 012 in 2nd quadrant.

(1) Sin2 @ =25n0Co: 0

_ [i][_i]_

s)los )

i) Cos E: ’1+ Cos @ _
= 2

6.7 Triple angle identities:

@) Cos38=4 Cos8-3 CosH
(i) Sin30 =3 sin 04 sin°0
3 tan 8 — tan0

(i) tan30=
1—3tan’0
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Prove that :
(1) cos3 0 =4 cos® 0 — 3 cos 0
L.I.S. =cos 30
=cos (20 +08)

= cos 26 cos 6 —sin 20 sin 6
=(2cos’0—1)cos 0—2sin0cos Osin 0
:200s39700s6720039(1700326)
=2cos’@—cosH—2cosH+2cos’ B
—4cos’@-3cos® =RHS.
(i) sin30 =3sin0—4sin’ O

L.H.S. =sin36
= sin (20 + )
=s1in 260 cos B + cos 268 sin O
:25in600s60056+(1—2sin28)sin6
=2sin0®—2sin’ O+sin®—2sin’ 0
=3sin0 4sin’0 =RILS,

3 tan 6 — tan’ O

(1) tan 30 = 1 — 3tan2 0
L.H.S. =tan 3 0
=tan (20 +8)
2tan O esart B
~ tan 20 +tan O B 1 — tan’0 Al
 1-tan20tan © h 2tan O
l-———= tan9
1—tan 0O
. ~ 2tan0
(" tan29——17tanze)

72tan6+tan6—tan3 0
1 —tan® 0 — 2tan29
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3 tan B — tan B

seare T =RHS
Example 2:
Show that Cosec2 0—Cot2 0=tan 0
Solution:
LHE =Cosec20-Cot2 8
A Coz28
SmZ?e Bmnla
= 1-Cos 28
SnZe
—(1—2sin®f) :
Sl + Cos26=1-2Sin%
2 zinfl cosf
_ 2%in°e  Sin®
28nHCos® Cosb
" SinZ2e=2%n0Cos#9
=tan B =FE HZ
Example 3:

Taing Half angle formula find
(11510 2107 (i) Cos210° (i)  tan 210"
Solution:

s E_ 1— Cos 0

Sin 210° = ‘1—@0542[] s ’I—COSED

(1)

(11)

S ’1+ Cos 420 g ‘1+ Cos 60°
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B

Cos 210° =+—

2
; 8] . l-cosB 1 —cos 420° g ="
() tany =N/ T+cos 0 1+ cos 420° ¢ )

2

21
2 N 2 N | N

2+1 2 N2 PR T 343
5

tan210° =

Example 4:
Sm2A Cos2A
Prove that — - =Sec A
Sin A Cos A
Solution:
Sin2A Cos2ZA
L.HS = - -
Sin A Cos A
_ Sin2ACosA—-Cos2ASinA
Sin A Cos A

Sin QA -A) Sin A
SmACosA SinACosA
il

- Cos A
=8Sec A
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Exercise 6.2
4
Q1 IfCosO= gand the terminal ray of Ois in the first quadrant find
the value of

(i) Sin % (ii) Cosg (iii)  tan %

: 4
Q2 IfSm0O= gand the terminal ray of 6is in the first quadrant, find

the value of
(1) Sin 20 (1) Cos 20

&
Q3 If COSE):—Eand the terminal side of Ois in the second
quadrant, find the value of

. B 0
i Sin— ii Cos—
(1 > (11) >

1
Q4 If tan O = -3 the terminal ray of Olies in the second quadrant,

then find:
(1) Sin2 0 (i1) Cos 20
Prove the following identities:

Q.5 cos0O —200322—1

Q6 sin20= ﬂ
l+tan”9
o
Q.7 cos20= w
1+tan“0
20
Q8 tanB~= *h
l+cos 26
in 2 0
Q9 cotB= ey
l-cos 268
Q.10 1+sin 2A —cos2A o A
' 1+sin 2A + cos 2A
cos A+ sin A

Q.11 sec 2A +tan 2A= .
cos A —sin A

Q.12 cosec 20 +cot 20 =cot O
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0.13 l—cos2A_tan2A
' 1+ cos 2A
gy B 0500 o0
cos O sin 0
5
Q.13 L@z—l = cos 20
cosec” O
Q.16 cos’0—sin’0 = L
sec 20

2
Q.17 (sin9+cosgj =1+smn0
2 2
Q.18 (sin O—cosB)* =1—sin20

. 3 1 |
Q.19 sin'9==— —cos 20 + —cos 40
8 2 8

Q.20 Compute the value of sin %from the function of %

Answers 6.2

| .. 3 e 1
Q.1 (1) E (11) E (111) g

2 H= ()
25 25
Q3 ()= i) —
J13 J13
04 @-= @@=
13 13
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