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Chapter 4
General Identities

4.1 Introduction:

In the previous chapters, we have dealt with functions of one angle. In this
chapter we will discuss the trigonometrical ratios of the sum and difference of any
two angles in terms of the ratios of these angles themselves. We will also derives
several formulas for this purpose and point out some of their more elementary
uses.

4.2  Distance formula:

Let P( X1, Y1) and Q( Xz, Y2) be two points . If “d” denotes the distance

between them, then

d=|PQl=+ (= %)+ (2 — ¥1)?

i.e., sum of the square of the difference of x-coordinates and y- coordinates and

then the square roots.
Examplel: Find distance between the points P(5,7) and Q(-3,4)

Solution:

d=|PQ|= 1.,"'(3"52 — X2+ 0 — y)?

=JB- 572+ (4—7)?

= /DT (37

4.3  Fundamental law of trigonometry
Let o and B be any two angles (real numbers), then
Cos(a - B )=cosa cosp - sina sinf
Which is called the Fundamental law of trigonometry
Proof: for convenience, let us assume that o >p>0
Consider a unit circle with centre at origin O.
Let the terminal side of angles o and 3
cut the unit circle at A and B respectively.
Evidently Z/AOB = a - B. Take a point C
on the unit circle so that ~ XOC=~/A0B=a -
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Join A,Band C,D.

B(cos B ,sin B)

A(cos a,sin o)

Clcos (a-B), sin (a-B)]

Now angle o, pand o — are in standard position.
The coordinates of A are (cosa, sina)
The coordinates of B are ( cosp, sinf})
The coordinates of C are [cos(a—p) , sin(a — B)]
and the coordinates D are (1,0)
Now A AOB and ACOD are congruent.
|AB| = |CDJ
= |ABF=|CDJ
Using the distance formula , we have:
(cos a — cos P)? + (sin o — sin B)* = [cos (a— B) — 1]° + [sin (o — B)— 0]
— c0s?a + COS?P — 2¢0s o cos P + sin® o + sin’ B — 2sin o sin B
= cos? (a.— B) +1 — 2 cos (o - B) + sin’ (o — B)

= 2-2(cosacosfP+sinasinfP) =2—2cos(a—p)
Hence,

cos(a—P) = cosacosPt+sinasinf.....ceeuennnn. 1)
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Note: Although we have proved this law for o > p > 0, it is true for all
values of o and 3

Suppose we know the values of sin and cos of two angles o and
B, we can find
cos(a. — B) using this law as explained in the following example:

Example 1:
Find the value of Cos 15°.
Solution:
Cos 15° = Cos (45° — 30°)
= Cos 45° Cos 30° + Sin 45° Sin 30°

13 11 3 1 _ B3+l
272 22 22 22 22

4.4 Deductions from fundamental law:
(i) Provethat: Cos(—f) =Cos/f

Put o =0 inabove equation (1), then
Cos (0— B)=Cos0Cos B +Sin0Sinpg
Cos(—f) =1.Cos f+0.Sinp w Cos0=1
Cos(—f) =Cos 8 > Sin0=0

(if) Prove that : Cos(g—ﬂj = Sin g

Putting o= m/2 in equation
Cos(a— )= Cosa Cosf+Sina Sing

Cos(%—ﬂ)z Cos% Cosp + Sing Sing
=0.Cosp +1.Sing
cOs(%—ﬁj= Sin

s

(iii) Prove that :  cos(a + E = —sina
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in equation

B |

Pt B = —

Cos(a— )= Cosa Cosf3—Sina Sing

CoS[(a—(—g)] =cos a . cos(— ;,'_E) +sin o . sin(— gj

cos( & + gj =coso.0 + sina.(-1)

cos( & + g] = —sina

(iv) Provethat: sin(-B) = —sinfp

i
By (iii) we have COS(E +B) = —sinfP

replace P by —f
cos( ) = —sin (-5)

sinfp = —sin (-B) [ by (iD)]

sin(-p) = —sinfp

™
(v) Prove that: sin (7 + o) = cosa

we know that Cos(%—ﬁ] = Sin g

T
putting B= 5 ta in above equation, we get

Cos[g— (;—T-I—(I)] =sin(;—T-I— a)
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= cos(-a) = sin(g-l— a)

oo
coso = sin (S + a)

. T
sin (- + o) = cosa

(vi) Provethat : cos(a+ ) =cosacosP —sinasinf
Since cos(oe —B) = cos a cos B+ sin o sin B
replacing B by —, we get
cos[a—(—B)] = cos a cos (-p) + sin a sin(- B)
{because cos(-p) = cosp ,

sin(-p) = sinP}

cos(a + B) = cos a. cos P — sin o sinf

(vii) Provethat: sin(a+p) = sina cosp + cosa sinf
We know that

cos(o. + B) =cos a.cos B —sin a sin

replace o by g + O , we get
T ™ yLs
Cos[(; + o) +B]= cos(; + ) cosB—sin(g + d)sin P

cos[§—|— (o + B)] = —sing cosp — cosa sinf

—sin(a.+pB) = —[sina cosp + cosa sinf]

sinfa+ ) = sina cosp + cosa sinf
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(viii) Provethat: sin(a.—p) = sina cosp — cosa sinf
We know that
sin(a + B) = sina cosp + cosa sinf
replacing B by — B, we get
sin(a —pB) = sino cos(-p) + cosa sin(-P)
{because cos(-B) = cosp,

sin(-B) = sinB}

sin(a—pB) = sina cosp — cosa sinf

(ix) Prove that: Sin(%Jrﬂj = —Cos

Put a = £in

2
Sin(a+ )= Sina CosfS+Cosa Sing
Sin(%Jrﬂj: Sin% COS,B+COS% Sing

=0.Cosp+0.Sing
Sin(%+ﬂj: Cos f

(x) Prove that: Sin (% —ﬂj = Cosp

Put a =£in
2

Sin(a— )= Sina Cosp—Cosa Sing
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. T . T T ..
Sin| ——f# |= Sin— Cosf —Cos—Sin
(2 ’Bj 2 P 2 p

Sin(g— ﬂj = 1.Cosf—0Sing

Sin(% - ,Bj - Cosp

Sin (a + f8)

(xi) tan(a+p) = Cos(ar+ )

_Sin a Cosp+Cos a Sin g

" Cosa Cosf—Sin a Sin g
Divide numerator and denominator by
Cosa Cosf, we get

Sin « Cosp N Cos a Sin g
Cosa Cosfpg  Cosa Cosp
1- Sin a Cosp

Cosa Cosp

tan(a + f) =

tana +tan B
l1-tanatan g

tan(a + B) =

1

(Xll) Cot (0{ + ,B) = m

_1-tana tan g
tana +tan g

I N

_ Cota Cotp
1 1
+7

Cota Cotp
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Cota Cotp -1

Cot(a+p)=
B Coter + Cotp

tana —tan g
1+tanatan g
cota cotf +1

cota —cotp
(tan© and Cot 6 are odd functions).

Similarly, tan(a-p)=

and cot(a—p) =

Note :

(1) If ©is added or subtracted from odd multiple of right angle (n/2), the
trigonometric ratios change into co-ratios and vice-versa.

e.g.,
Sin(E— §)=cosf ,cos (- — &) =sind , tan (= — &)= cotf

SinE — 8)=- cosf, cos(= — §) = - sind, tan(= — 8) = cotd
(2) If O is added or subtracted from an even multiple of right angle (n/2),
the trigonometric ratios shall remain the same.
e.g.,

Sin (n— &) = sin#, cos (n— &) = —cosf, tan (n— &) = —tand

Sin(2n— &) = - sinf, cos(2n— &) = cost, tan(2n— &) = —tand

Example 2:
Show that Cos (180°+ 0) = —Cos 0
Solution:
L.H.S =Cos (180°+ 0)

= Cos 180° Cos0 — Sin 180° Sin 0
=(—1) CosO —(0) Sin®
=Cos0 -0
= —CosO =R.H.S

Example 3:

If Sina =gand Sing :%, neither terminal ray of o nor

[ is in the first quadrant, find Sin(a + ).
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Solution:
Cosa =+1- Sln o

Because
\/ \/ 2_
Cosa =, ,25_16 =, /— _43
25 25

Since aand 8 does not lie in 1* quadrant and Singand Sin f is
positive, therefore «, Slies is 2" quadrant and in 2" quadrant Cos« is

negative is
3
Cosa =——=

Then Cosp = o\/l Sln

/ 12 /

13

169 144 \/ . 3
169 169 13

. Cosp = —% .+ Bliesin 2" quadrant

Sina Cosfg+Cosa Sing
“[s)s) e
5)L 13 5)\13
20 36 _ -20-36_ 56
65

Now Sin(a+ﬂ) =

~ 65 65 65
56

Sinle+ p) =——
(a+p) o5
Example 4:
Express 4Sin 6 + 7 Cos 0in the form r Sin (0 + ¢), where the

terminal side of 6 and ¢ are in the first quadrant.
Solution: Multiplying and Dividing the expression by

r= (4 +(7)? =16 +49 = /65
7
4 Sin 0 + 7Cos 0 = \/_|:\/ESIHG+\/§

Cos 9}
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_ \/@{sm e(%j + Cos e(%ﬂ e

Since rSin(0+ ¢)= r(Sin 6 Cos ¢ + Cos 0 Sin ¢) .. (2)

Where 0<¢< %
Let Cos¢g = 4 and Sing = 4 then
J65 J65°
4Sin @+ 7 Cos 0 = /65 [Sind Cosg + Cosd Sing]
= J/65[Sin (0 + ¢)]
4 . 4
Where Cos¢ = — and Sing = —
7= ™ T
7
i.e., tang = —
i ) 1
.
=tant=
¢ 4
Example 5:
Find the value of Sin 75°.
Solution: Sin(75°) = Sin (45° + 30°)

= Sin 45° Cos 30° + Cos 45° Sin 30°

S 13 11 8 1
272 272 202 22
\/§+1

S22
Example 6:

Sin (a+ p). Sin(a — ) = Cos? 8 — Cos’c
Solution:  LH.S = Sin (a+ A). Sin(a - /)
= [Sina Cosp+Cosa Sing|
[Sina Cosfg—Cosa Sing]
= Sin’a Cos?f—Cos?a Sin®f3
= (1 — cos?ar) cosp — cos’a (1 — cos’p)
= Cos?f3—Cos’a Cos? f—Cos’a +Cos’cr Cos? 3
= Cos®3—Cos’c
=R.H.S
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Exercise 4.1
Q.1  Find the value of (i) cos 75° (i) sin15°  (iii) sin 105°
(iv) cos 105° (v) tan 105°.
Q.2  Prove that:
(i)  sin(180°-0)=sin® (ii) cos(270°+ 0 ) =sin 0
(iii) tan(180°+6)=tan 6 (iv)  sin(360°-0)=—sin O
(v)  cot(360°+6)=cot6 ((vi) tan(90°+6)=—cot®
Q.3  Show that:
Q) sin(x-y)cosy+cos(Xx—y)siny = sinX
(i)  cos(x+y)cosy+sin(x+y)siny = cosXx
(i) cos(A+B)sin(A-B)=sinAcosA- sinBcosB
tan(x+y)—tanx sin x

(iv) =

1+tan(x+y)tan x COSYy

Q.4  Suppose that A , B and C are the measure of the angles of a
triangle such that A+ B + C = &, prove that
tanA+tanB+tanC=tan Atan Btan C
Q.5 Prove that:

(i) Sin6+cos® =v2 sin(8 + ;)

(i) v3cosO-sin®=2cos (6 +30°

l1—tan &
14+tan &

(iii)Tan (45° - 0) =

) Tan (45° + 0 cosf—sin &
v an + = ..
(V) ( ) cosf —sin &
tan(a+ ) tan® o — tan®f
cot{a— ff) 1—tan?a tan®

cotacotffi—1

(vi) cot(a+p) = cotatcotff

.. sin({a+ B)
(vil ———— =tano +tanp
cosc.cos B
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Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

tan a+tanf _ sin{a+ f)
tan o —tan sin (a— f)

(viii)
(ix) tan(x + E]—tan(x— 3—ﬂ)=0

4

0

) c:os(;E + x) —sin E —x)

Prove that:
Q) cos(a + PB) cos (o - B) = cos? a - Sin? B
(i) sin(x +y)sin(x—y) = sin’x - sin’y

2

If Sino=- and Sinf= E , both o and B are in the 1*

quadrant find:

Q) sin(a - B) (i) cos (a+ P)
If cos A= 1 and cosB = i A and B be acute angles , find
the value of: (i) sin(A+B) (i) cos(A - B)

(=

3

2 : .
If tana= " and secf= and neither o nor B is in the 1

r.u|

quaderant , find sin(o + B)

sin o COS O

Prove that : + = sin 5a
sac 4o cosec 4ol

nsinoccoso

2, , prove that tan (a.-p)=(1-n)tan o

If tanp = 1 sin

If o, P andy are the angle of triangle ABC , then prove that
(i) sin(a+p)=siny (if)cos (oo + ) =-siny

(iii) tan (a+B) +tany=0
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Q.13

Q.14

Q.1

Q.7

Q8

Q.9

Q.14

1 13
()If cos ==, cosp =T, then prove that o -p= 60° ,

where the terminal rays of o and P are in 1* quadrants.

@i)If If tan azg and tan = i , then prove that o + = 45°,

where the terminal rays of a and p are in 1% quadrants.

Express the following in the form of  r sin (6 + ¢) , where the

terminal rays of 0 is in the 1% quadrants. Be sure to specify ¢ :

Q) 4sin 6+ 3cos 6 (i) 3 sin® + 7 cos@
(ili))  5sin©®-4cos 6O (iv) sin®+cosb
Answers 4.1
_ V3-1 - V3-1 V3+1
0 S5 i S5 (i) S5
_ 1—43 V3 +1
V) -5 v -5
_ 16 - 33
(i) ot (ii) -
_ V24 + 43 1 +8642
)y — iy ————
(i) o (i) o
33
65

(i) 5sin(0+¢), 6= tan‘l(z)

(i)10sin (0 + ¢), ¢ = tanl( \E)
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4.5

Also

Now, tan(a+ )=

(iii) VELsin(0+¢), ¢= tan‘l@

(iv) vZsin(©+¢), ¢=tan(1)

Double Angle Identities:

We know that:

Sin(a + B)= Sina Cos S+ Cosa Sing
Putting f = «a, we have
Sin2a =2 Sina Cosa

Sin(a + a)= Sina Cosa + Cosa Sina
Cos(a+a)= Cosa Cosf3—Sina Sing
Again putting £ = « in this formula, we have

Cos(a+a)= Cosa Cosa—Sina Sina

Cos2a = Cos’a —Sin’a

= Cos’a—(1-Cos®ax) = Cos’a —1+Cos’a
Cos 2a = 2Cos’a —1

Again Cos 2a = Cos’a —Sin’a
= 1-Sina —Sin’a
Cos 2a =1-2 Sin’a

tan o +tan S
l1-tan o tan S

Putting £ = e in this formula, we have

4.6

tan o +tan «
l1-tana tan o

tan(ata) =

2tan o

tan 2« =%
l1-tan“a

Half Angle identities:
We know that:

Cos 2a =1-2 Sin’a
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Therefore 2 Sina =1-Cos 2«
SinZy — 1—CZS 2a

Sing =1 /—1_&;3 2a

Putting 2aa =0 = « =%in this formula

g l—ccsz(i}
We have SmE =4 T

Also we know that

Cos 2a =2 Cos’a —1

Cos?q = 1+ Cgs 2a

Or Cos o ==, /%

Put 20=0 = « :%in this formula we have

1+cos2(2)

&

COSS =+ | ——=
2 2

cosS =+ 1+°;SEJ ......... (ii)
Sin9
Now , fan—= %
Cos—
2
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From (i) and (ii) =——

Example 1:

If Sin 6= %and the terminal ray of 0 is in the second quadrant. Find the

value of (i) Sin 20 (ii) Cos %
Solution:

Because Cos 0 =+/1-Sin0

-
Y=

Cos 0= —% because the terminal ray of 0 is in 2nd quadrant.

()  Sin2 6 =2Sin 6 Cos 0

4.7 Triple angle identities:

(i)  Cos30=4Cos’0—3 Cos 0
(ii) Sin 30 = 3 sin 0 — 4 sin°0
3 tan 0 —tan0
1—3tan’0

(i) tan30=
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Prove that :
(i) cos3 6 =4 cos® 6 — 3 cos 0
L.H.S. =cos 30
=cos (260 +0)

= c0s 20 cos 6 — sin 20 sin O
=(2cos’0—1) cos H—2 sin 0 cos 0 sin 0
=2¢c0s°0—cos H—2 cos 0 (1 — cos® 0)
=2c0s®0—cosH—2cosH+2cos*0
=4c0s’0-3cosf =RH.S.
(i)  sin30 =3sin0—4sin’0

L.H.S. =sin36
=sin (20 + 0)
= sin 260 cos 6 + cos 20 sin 0
=2 sin 0 cos 0 cos O + (1 — 2 sin” 0) sin O
=25sin0—2sin’0+sinf—2sin’0
=3sin0-4sin°@ =RH.S.

3tan 0 —tan’ 0

(i)  tan30 = 1—3tan? 0
L.H.S. =tan 30
=tan (260 +0)
2tan 0 T tan 0
tan 26 + tan 0 _ 1-tan® "
T 1- B 2t
1-tan 20 tan 0 1_ ane2 tan 0
1-tan0
. __2tan0
(. tan29——1_tanze)
_2tan9+tan6—tan36
1 —tan2 0 — 2tan°o
tan 0 — tan®
:3 an 0 —tan” 0 “RHS.

1-3tan’0
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Example 2:
Show that Cosec20—-Cot2 0=tan 0
Solution:
L.HS = Cosec20—-Cot20
1 Cos 20
Sln 2 9 Sin20
~1-Cos 280
Sin20
_ _ . 2
_ 1-(zsin’d) -+ C0s20=1-2Sin2
2 zinf cosf
_2Sin®® _ Sin#
2Sin0Cos® Cos0
** Sin20=2Sin0 Cos 0
=tan 6 =R.H.S
Example 3:

Using Half angle formula find
(i)Sin 210° (i) Cos210° (iii) tan 210°
Solution:

. 1-Cos 0
(i) ,/
0 0
Sin 210° — + /1 Cos420 _i /l Cos60

(i)
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3
Cos210°:J_r£
2
0 _ l1-cos® 1 — cos 420° o0
(i) tans =47\ /—1+cose =\ /—1+cos420° (6=1420)
420°
tan =

tan210° =

Example 4:

Prove that Slr_] 2A - Cos2 A =Sec A

Sin A Cos A

Solution:

LHS = S||_1 2A _CosZA

Sin A Cos A
~Sin2 ACosA—-Cos2ASinA
Sin A Cos A

_Sin(2A-A)  SinA
SinACosA SinACos A
1

" CosA
=Sec A

Exercise 4.2

4
Q1 If CosO= gand the terminal ray of 0 is in the first quadrant find

the value of
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Q.2

Q.3

Q.4

: .0 . 0 0
Q) Sin > (i) COSE @ii))  tan >

If Sin6 = gand the terminal ray of 0 is in the first quadrant, find

the value of
Q) Sin 20 (i) Cos 20

If Cosez—%and the terminal side of Ois in the second
quadrant, find the value of

. . 0 . 0
(i SlnE (i) Cosz

If tan 6 Z—%, the terminal ray of 6 lies in the second quadrant,

then find:
0) Sin26 (i) Cos26

Prove the following identities:

Q5

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11
Q.12

Q.13

Q.14

cos0 = ZCOSZ%—I

2tan 0
1+tan?0
1—tan%0
1+ tan?0

sin20
1+cos 26

sin20
1-cos 260
1+sin 2A —Ccos2A
1+sin 2A + cos 2A

sec 2A + tan 2A:w
cos A-sin A

cosec 20 + cot 20 = cot 0
1-cos 2A _tan? A
1+ cos 2A
sin 30 N cos 30

cos 0 sin

sin20 =

€0s20 =

tan 6 =

coto =

tan A

= 2cot 20
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2
-1
Q.15 %: cos 20
cosec” 0

1

Q.16 c0s*9 —sin’0 =
sec 20

2
Q.17 (sin%+ cosgj =1+sin6

Q.18 (sin 6—cosh)® =1—sin26
. 4.3 1 1
Q.19 sin"6=—=——cos 20 + —cos 40
8 2 8

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

Answers 4.2
Q1 (i)% (ii)% (iii)%
02 O -
Q.3 (I)% (ii)%
4 - i
2-3
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4.8  Conversion of sum or difference to products:
We know that

Sin(ae+ p)=Sina Cos f+ Cosa Sing....... 1)
Sin(ae—pf)=Sina Cos f—Cos a Sinf ....... (2)
Cos(a+)=Cos a Cos f—Sina Sinf....... (3)

Cos(a—f)=Cos a Cos f+Sina Sinf....... 4)
Adding (1) and (2), we get

Sinla+ p)+Sin(e+ p)=2Sina Cos g ... (5)
Subtracting (2) from (1)

Sin(a+ p)-Sin(e—p)=2Cos a Sinpg ... (6)
Adding (3) and (4), we have

Cos(a + ) +Cos(ax— ) =2Cos o« Cosfg ... (7
Subtracting (4) from (3), we have
Cos(a+pB)-Cos(x—p)=-2Sina Sing ... (8)

With the help of (5), (6), (7) and (8), we have get another set of
important formulas

Let a+f=A and a-f=B
Adding these, we have

+
2a=-A+B > a-= AZB
Subtracting these, we have
23=A-B :/3:%

Now putting these values of ¢rand £ in formulas from (5) to (8),
we get

SinA+SinB:28inAZBCosA;B )
SinA—SinB:2CosA;BSinA;B (10)
Cos A+Cos B =2 Cos,A;r BCosA; B (11)
Cos A—Cos B = —ZSinAZBSinA;B (12)

4.9 Converting Products to Sum or Difference:
If we write the formulas given in (5) to (8) in reverse order, we
have

2 Sin a Cos g = Sin(a + B) +Sin(a — f) (13)
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2 Cos a Sin = Sin(a + ) -Sin(a — f) (14)
2 Cos a Cos = Cos(ax+ f)+Cos(ax—p)  (15)
2 Sin a Sin = Cos(a — ) —Cos(a + ) (16)
The formulas from (13) to (16) express products into sum or
difference.
Example 1:
Express Sin8 6 + Sin4 0 as products.
Solution:
We use the formula

Sin A +SinB = 2 Sin A;B COSA;B

80 + 40 80 —40
Cos >

Sin8 0 Sin4 6 =2 Sin

=2 Sin@ Cosﬁ
2 2
Sin8 6 Sind 6 =2 Sin6 6 . Cos2 0
Example 2:
Express Sin 6+ Sin3 6 + Sin5 0 + Sin7 0 as a product.
Solution:
Sin 6+ Sin3 6 +Sin5 6 +Sin7 0
=(Sin7 6+ Sin 6)+ (Sin5 6+ Sin3 )
_ 28in(7e+e) Cos(79_ej+23in(59’%)005(56 39)
2 2 2 2

=2 Sin% Cos6—e+2 Sin@Cos2
2 2 2 2

= 2Sin4 6 Cos 30 +2 Sin4 6 Cos 0
= 2Sin4 6 [Cos 3 6 + Cos 0]

= 2 Sind 9[2 Cos> 9; Y Cos> 92_9}

= 2 Sin4 6[2 CosﬁCosﬁ}
2 2
=2Sin4 6 [2 Cos2 6 Cos 0]

= 4Sin4 0 Cos2 0 Cos 0
Example 3:

1
Prove that Sin 10° Sin 30° Sin 50° Sin 70° = .

Solution:



Chapter 4 106 General Identities

L.H.S = Sin 10° Sin 30° Sin 50° Sin 70°
= Sin 30° Sin 10° Sin 50° Sin 70°

1 . . . . 1

= E[Sln 10° Sin 50°] Sin 700 because Sin 30° = >

= l 2 Sin 10° Sin 50°] Sin 70°
4

Since, 2 Sin Sinf = Cos(a — ) —Cos(a + f)

| Cos(10° —50°) — Cos(10° +50°)]Sin7o°

| Cos(—40°) —Cos 600]5in7o°

Sin70°
4

] .
Cos40° —%}Sin?Oo = l{%}

(oo ) ol ~S I S N i N
[

[ 2Sin70° Cos40° —Sin70°]

We know 2

»

ina Cos 8 = Sin(a + B) +Sin(a — )

Sin(70°+40°) +Sin(70° —40°) —Sin 700]

[ Sin 110°+Sin30° —Sin7o°)]

®|—~ |k |k |k

Sin(180° — 70°) +%—Sin70°}

1(1

Sin 70° +%—Sin7o°] :_(_J 1

:EZ

H.S
8\ 2

Example 4:
Sin A + 2Sin3A + Sin5A _ Sin3A

Prove that — - - =—
Sin3A + 2SIn5A + Sin7A  Sinb5A

Solution:
Sin A + 2Sin3A + Sin5A
Sin3A + 2Sin5A + Sin7A
_ (SIN5A + Sin A) + 2Sin3A
~ (Sin7A + Sin3A) + 2Sin5A

LHS =
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. 5A+A
n

2Si SSA_A

Co

+2Sin3A

2sin TA -; 3A Cos TA-3A

+2SIin5A

2Sin3A Cos 2A + 2Sin3A

2Sin5A Cos2A + 2Sin5A
_ 2Sin3A (Cos 2A +1)

~ 2Sin5A (Cos2A + 1)
_ Sin3A
Sin5A

=R.H.S

Exercise 4.3

Q.1  Express each of the following sum or difference as products.

(i) Sin5 6 —Sin 0 (i) Cos06—Cos56
(iii) Cos120—Cos4 0 (iv) Sin5—3?—8in%

W) COS(“;ﬂ}Co{“;ﬂj(\/i) Sin4 0 + Sin2 0

Q.2  Express each of the following products as sum or difference.
0) 2 Sin36 Cos 6 (i)  Sin36.Cos560
(i) C0s30.Cos50  (iv) Sin “;ﬂ CosZ ;ﬁ
Q.3  Express Sin3 0 + Sin5 0 + Sin7 0 + Sin9 0 as a product.

Prove the following identities:

sin 58 — sin 308 an 6 . sin 56 + sin 30 ‘0
= . =-CO
cos 50 + cos 30 an Q cos 50 — cos 36
0.6 Cc?sﬂ + C'os 9ﬂ: Cot54 Q7 Sin SO—SmZG —2Sin 6
Sin f+Sin 94 Cos“0 —Sin“0

SinA+SinB _ an A+B
Cos A+ Cos B 2
Cos 20 —Cos 60

Q.9 =tan 40 tan 20
Cos 206 + Cos 60

Q.8
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a+ﬂj

tan(
Q.10 Cosa-Cos g _ 2

Cos ¢ +Cos B cot(a_'g)
2

TS b

Q.11 Sin 6 + Sin 20 + Sin 30 ~ tan 20
Cos 0 + Cos 20 + Cos 36

Q.12 Sin 50 + 2 sin 30 + sin 6 = 4 sin 30 cos?0

Q.13 Show that:
Sin75°-Sin15° _ 1
Cos 75° + Cos 15° /3
(ii)  Sin 20° + Sin 40° = Cos 10°
(iii)  Cos 80° + Cos 40° = Cos20°
(iv)  Cos 20°+ Cos 100° + Cos 140° =0
Prove that.

Q.14 Sin 20° Sin 40° Sin 60° Sin 80° =
Q.15 Sin 10° Sin 30° Sin 50° Sin 70° =

Q.16 Sin 20° Sin 40° Sin 80° Sin 90° =

oo‘%l'ah—‘ '3|°°

1
Q.17 Cos 20° Cos 40° Cos 60° Cos 80° = 16

Answer 4.3

Q1 () 2Cos30Sin20 (i) 2Sin30Sin20

(i) 2Cos80Cos40 (iv) 2 Cos 150 ;20
12 712

) 2Cos % 00s§ (vi) 2 5Sin30 Cos 0

Q2 () Sin40+Sin20 (i) %[Sin 80 —Sin 20]

(iii) %[Cos 80 + Cos 20] (iv) %[Sina +Sing]
Q.3 4Cos 0 Sin 66 Cos 20
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Q.1
Q.2
Q.3

SN

Q.

Q.5

Q.6
Q.7
Q.8
Q.9

Q.10
Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Short Questions
Write the short answers of the following:

Prove that:  Cos (-B) = Cosp
Prove that: sin (- 0) =-sind

Prove that: tan(- ©) = - tan6

Cos [%- Bj =sin

Prove that Sin (%—9) =cos 0

Sin(a +0) =-sin®
Show that: Sin (a0 + B) + sin (o — B) = 2sin o cos P

Cos (a+ B) —cos (aa—B) =-2 sin a sin

Prove that: Sin (e +A6j + cos (9 +A3j =cos 0

Prove that:  tan(45°+ ) tan(45°- 6) = 1
Express: sin x cos 2x — sin 2x cos X as single term
Express:  Cos (at+b)cos(a—b)- sin (a+b) sin(a—b) as single term.
Prove that: Cos 2 o =cos’ a — sin’ a
2 tan a,

Prove that:  tan2 a 1 - tan’a

. 1-cos2
Prove that:  Sin‘o= %

Prove that: Cos’q = %
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. 4 . : . .
Q.17 Ifsin6= 5 and the terminal side of 0 lies in 1* quadrant,find cos g

. .o oL
Q.18 Provethat: Sino =2 Sin > cos >

2% . o
Q.19 Provethat: COSo = COS 5 sin S
Q.20 Express the sum as product: cos 12 6 +cos 4 6
Q.21 Express cos6- cos46 asproduct:
Q.22 Express as sum or difference 2cos 56 sin 30

Q.23 Express as sum or difference cos 36 cos 6

Q.24 Express sin(x + 30°%) + sin(x — 30°) as product

. o 7 i
Q.25 Findcos©Oifsin6 = 25 and angle 6 is an acute angle.

Answers
2
Q.11 -sinx Q.12 cos2a Q.17 NG
v
Q.20 2cos 86 cos 40 Q21 2sinZ sini
_ ) 1
Q.22 sin 80 —sin 20 Q.23 5 [ cos 40 + cos 20 ]
) 0 24
Q.24 2 sin x cos 30 Q.25 —

25
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Q.1

Objective Type Questions
Each questions has four possible answers. Choose the correct

answer and encircle it.

Sin (a + p)is equal to:

(@) Sin  Cos p+ Cos a Sin g

(b) Cos o Cos f—Sin « Sin 3

(c) Sin « Cos f—Cos «a Sin

(d) Cos a Cos f+ Sina Sin g
Cos (a— p) is equal to:

(@) Cos o Cos f—-Sin « Sin g

(b) Cos a Cos S+ Sina Sin g
(c) Cos a Sin f—Sin a Cos S

(d) Sin a Cos f+ Cos a Sin
tan (45° — x) is equal to:

Cos X + Sin x 1+tanx
() . (b)
Cos x—-Sin x 1-tanx
1+ cot X Cos x —Sin x
(© (d) :
1-cot x Cos x + Sin x

cos(% + e) is equal to:

(@) Cos 0 (b) —Cos 0
(c) Sin 6 (d) —-Sin 6
Sin (900 - 0) is equal to:

() —-Sin 6 (b) Sin 6
(© —Cos 0 (d) Cos 6
Sin(z —Xx) is equal to:

(a) —-Sin x (b) Sin x
(c) Cos x (d) —Cos X
tan (% + 6) is equal to:

(@) Tan 6 (b) Cot 0
(c) —Cot 0 (d) —Tan©
Cos (7 +0)is equal to:

(a) Cos 6 (by -Sin®

(c) —Cos 0 (d) Sin©
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_ 9. Cos (% + 9) is equal to:

(@) Cos 6 (b) Sin®

(c) —Cos 0 (d) -Sin 0
_10. tan (377[ + 9) is equal to:

(@ Tan© (b) —Tan®

(© Cot 6 (d) —Cot 0
_ 11 M is equal to:

Cos a Sin B

@ tan o —tan g (b) tan o +tan g

(c) Sin a+Sin g (dy Sina-Sinpg
__12. Sin 2«ais equal to:

@@  Cos’a-Sin’a (b)  Cos 2«

(¢ 1-Cos’a (d)  2Sin a Cosa
_13. 2Cos® % is equal to:

@ 1+ Cos6 (b) 1-Coso

(c) 1+Sin 6 (d) 1-Sin6
__14. Cos(a+ f3)—Cos(a— f3)is equal to:

() 2 Sin a Cos (b) 2Cos a Sin g

(c) 2 Cos a Cos d) -2 Sin a Sin g
_15. Cos A—Cos B is equal to:

@ 2o Zcost 2 () -2sin S Psin A

(c)  2Sin AB cos 2B (d) 2Cos ABginA=B

2 2 2 2

__16. Sin (A + B) - Sin (A -B) is equal to:

@) 2Sin ACos B (b) 2Cos ACosB

(©) —2SinASinB (d) 2CosASinB
__17. Cos (A—B)—Cos (A+B) is equal to:

@ 2Sin ASinB (b) -2SinASInB

(© 2Cos ACos B (d) 2CosASInB
_18. Sin 560 —Sin 20 is equal to:

() 2Sin 30 Cos 20 (b) 2Cos 30 Sin 260

(c) 2Cos 30 Cos 20 (d) —2Cos 30 Sin 20
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_19. Sin 56 + Sin 0 is equal to:
(@) 2Sin 30 Cos 260
© 2Cos 30 Sin 20
__20. 2Sin 66 Cos 20is equal to:
() Sin 80 + Sin 40
(© Cos 80 + Cos 460

Answers
1. a 2. b 3. d
6. b 7. c 8. c
11. b 12. d 13. a
16. d 17. a 18. c

(b)
(d)

(b)
(d)

14.
19.

—2Cos 36 Sin 26
2Sin 30 Sin 20

Sin 80 —Sin 40
Cos 80 —Cos 40

5.

10.
15.
20.

D O O O
D Y O O



