Trigonometry - Il

@Vé}’ Let's Study

e Trigonometric functions of sum and
difference of angles.

e Trigonometric ~ functions  of  allied
angles.

e Trigonometric  functions of multiple
angles.

e Factorization formulae.

e Trigonometric functions of angles of a
triangle.

% Let's Recall

In the previous chapter we have studied
trigonometric functions in different quadrants.

3.1 Compound angle : Compound angles are
sum or difference of given angles.

Following are theorems about trigonometric
functions of sum and difference of two
angles.

Let’s Derive

Theorem : 1) For any two angles A and B, cos
(A-B) = cos A cosB + sinAsin B

Proof :

AY
Draw a unit standard A R
circle. Take points P [ XX
and Q on the circle LR A8
so that OP makes [x © s X
an angle A with K/
positive X-axis and
OQ makes an angle 2%
>B(_axvi\;llth positive Fig. 3.1

mz£XOP = A, mz£XOQ = B. From figure OP
=0Q=1

Co-ordinates of P and Q are (C0sA,sinA)
and (cosB, sinB) respectively .

d(PQ)

\/ (cosA—cosB)’ + (sinA —sinB)*

\/coszA —2cosAcosB + cos*B + sin® A — 2sinAsinB + sin*B

\/(coszA +sin*A) + (coszB + sinzB) —2(cosAcosB + sinAsinB)

J1+1-2(cosAcosB + sinA sinB)

\/2—2(cosAcosB +5sinAsinB)

[d(PQ)]? =2-2(cosAcosB+sinAsinB) . (1)

Now consider OQ as new X-axis. Draw new
Y-axis perpendicular to it.

.. mzQOP =A-B

.Co-ordinates of P and Q are (cos (A-B),
sin(A-B))

and (1,0) respectively.

P = (cos (A-B), sin (A-B),Q = (1,0)

d(PQ)

Jlcos (A~ B)~1]* +[sin (A~ B)—0]*

\/cosz (A-B)-2cos(A-B)+1+sin’(A-B)

\/cosz(A— B)+sin?(A-B)+1-2cos(A-B)

J1+1-2cos(A-B)

\J2—2cos(A-B)

[d(PQ)? = 2—2cos(A—B).....(2)




From equation (1) and (2) we get

2—2 cos (A-B) = 2-2 (cosAcosB+sinA sinB)
. =2 cos (A—B) = —2 (cosA cosB+sinA SinB)
. cos (A—B) =cos Acos B +sin Asin B

Theorem : 2) For any two anglesAand B,
cos (A+B) = cos Acos B —sin Asin B
Proof : We know that
Ccos (x—y) = cosx cosy + sinx siny
Put x= A,y =—-B we get
cos (A+B) = cosA cosB+sinA (-sinB)

“+ €0S(—0) = cosb, sin(—0) = —sind

= CoS(A+B) = cosAcosB — sinA sinB

Results :
1) cos (f—ej =sin6
2
Proof : We know that

COS(X—Yy) = cosx cosy+sinx siny

Put x:%, y =0 we get

cos | Z—0|=cos ~ cos 0+ sin -~ sin 0
2 2 2

0.cosO + 1.sin6

sinf

. COS (f—ej =sin 0
2

Simillarly

2) cos (erg] = —sind
2
3) sin (%—0) = cos0

4) sin (14_0) = cosf
2

. T
n Sm(} 9 cosg

5) tan| -0 | = =——=cotf

2 (zr j sing

cos o

6) tan (%Jr@j = — cotf

Theorem : 3) For any two angles A and B,

sin (A—B) =sin A cos B — cosA sin B

Proof : We know that cos [%—GJ =sin0

Putting 6 = A — B, we get

sin (A-B) = cos [%—(A— B)]
= Cos ((E— A)+ BJ
2
=Cos (1— Aj cos B —sin (f— Aj sin B
2 2
.. sin(A-B) =sin A cosB — cosAsin B

= cos |5 ¢ =sind, sin Z-0| = cos 0
(T —

Theorem : 4) For any two angles A and B,
sin (A+B) = sinAcosB+cosAsin B [verify]

Theorem : 5) For any two angles A and B,

tan (A+B) = tanA + tanB

l1-tan AtanB
) sin(A+B)
Proof : Consider tan (A+B) = m
sin Acos B+cos Asin B

cos AcosB
cos AcosB —sin AsinB

cosAcosB

(dividing numerator

and demonator by cosA cosB)

sin AcosB  cos AsinB

cos AcosB  cos AcosB
cos AcosB B sin Asin B

cosAcosB cosAcosB




sin A N sinB
cosA cosB

= sinA sinB
cosA cosB

tan A+tan B
~ 1-tanAtanB

- tan (A+B) = 1-tan Atan B

Theorem : 6) For any two angles A and B,

tan (A-B) = _anA-tanB  (activity)
l+tan Atan B

Results :

1) If none of the angles A,B and (A+B) is a
multiple of =

cot AcotB-1

then, cot (A+B) = cOlB+COtA

2) If none of the angles A,B and (A-B) is a
multiple of =

cot AcotB+1

then, cot (A-B) =
( ) cotB-cot A

SOLVED EXAMPLES

Ex. 1) Find the value of cos 15°
Solution : cos 15° = cos(45°-30°)

= €0s45°c0s30° + sin 45°sin30°
1

1
+__
2 2

/%

1
=72
N3 1
22 22

_ B+l
242

13x°¢

Ex. 2) Find the value of tan

Solution : tan 137 tan L
12 12

tanr + tan-—
12

1—tan7rtan£
12

0+ tanl
12

1+0><tan£
12

T
= tan —
2

tan” —tan*
4 6

1+tanZ tan ™
4 6

1

3

141x =
V3

= = 2_\/5

sin(x+y) _ tanx-+tany

Ex. 3) Show that =
) sin(x—y) tanx—tany

sin(x+y)
sin(x—1y)
sin X cOS Y +Cos xsin 'y
Sin X coS 'y —Ccos Xsin'y

Solution : L.H.S. =

(dividing numerator and denominator by
COS X COS Y)

COSX COSY
sinx siny
COSX COSY




tanx +tany ) X

T tanx-—tany " tanAtanB Y
= RHS. -~ tanAtanB =2

y

Ex. 4) Show that : tan3x tan2x tanx = tan3x — 1

Solution : tan (3x) = tan (2x+x)

fan2x 4t 1+tanAtanB
an2x +tanx =
- tanA—-tanB
tan (3x) = 1—tan2xtanx «
tan3x [1-tan 2x tanx] = tan2x + tanx 1+§ x+y 1 1
= = = —+—
tan3x — tan3x tan2x tanx = tan2x + tanx X xy ¥ X
1 1
tan3x — tan 2x — tanx = tan3x tan2x tanx . cot (A-B) = V+;
tan3x tan2x tanx = tan3x — tan2x — tanx
Ex.7) If
T T
Ex.5) Show that Cos (_ + Xj +C0S(——X) tan oc= ! tang = Jx andtany =vx 2 +x 2+~
4 4 \/x(x2+x+1) VX +x+1
= /2 cosx then show that
Solution : L.H.S. = cos(%+ xj+cos(%—x) th=y
Solution : We know that
T . TT f T
= C0S — COSX — Sin —— Sin X + C0S —-CO0S X
4 7 4 tan(ec + ) = tan oc +tang
o 1-tan o« tang
+ sin - Sinx
sotan (a+p) =
1 1 ) )
=5 COSX + N COSX 1 . \/;
2 - \/x(x2+x+1) I +x+1
= ﬁcosx = J2 cosx =R.H.S. 1_ 1 Jx
\/x(xz +x+1) U2+ x+1

Ex. 6) Iftan A—tan B=xand cotB - cotA=y

then show that (x+1)~/x2+x+1

cot (A-B) = 1.1 X.X(x+1)
Xy
Solution : cot B —cotA=y - X_2+L+i
XX X
o1 1 _
R —— Vi [01, o2, .3
tanB tanA = X“+X"+X
~ tanA-tanB _ = tany
tanAtanB LatB=y
38



Ex. 8) If sin A+sinB = x and cosA + cosB =y then

, EXERCISE 3.1
X
show that sin (A+B) = —; yz

Xty 1)  Find the values of
Solution : . .

i) sin15° i) cos75° iii) tan 105°

24y2 — 2 i inB)?
y+X = (cosA+COsB)? + (sinA+sinB) iv) cot 225°

_ 2 2 N2 N2
= cos?A+2cosAcosB+cos?B+sin?A+sin?B 2)  Prove the following.

+2sinA sinB
y?>+x? = (costA+sin?A)+(cos?B+sin’B)+ i) cos(i—x) COS(—-—Y) — SiN(—=-—X) Sin(—-—Y)
o 2 2 2 2
2(cosAcosB+sinAsinB)
= — C0S (X+Yy)
= 1+1+2cos(A-B)
) N T g = I-tan6
SoX2+y2 = 2+ 2c05(A-B) ... () i) tan ( =" )= 1 tano
y2—x2 = (cos A+cosB)?—(sinA+sinB)? .
= (cos?A — SinA)+(cos?B—sin?B) _ [A+tanxY tan (4 * Xj
+2[cosA cosB-sinA sinB] i) \Tanx) = pu
an| ——x
= Cc0s2A+c0s2B+2 cos (A+B) (4 j
_ ZCO{ZAJFZB} lCOS{ZA—ZB} iv) sin [(n+1)A].sin[(n+2)A]+cos[(n+1)A].
2 cos[(n+2)A]=cos A

+ 2cos(A+B)

T _ .
= 2¢0s (A+B) cos (A-B) +2 cos (A+B) v) 2 cos Z A ZCosAtsinA

= cos (A+B) [2cos (A-B)+2]  [from ()] cos(x-y) _ cotxcoty+1
Vi) ———— =< =
y>=x? = cos (A+B) (x*+y?) ) cos(x+y)  cotxcoty —1
. y:-x* = cos (A+B) vii) cos (x+y).cos (X—y) = cos?y — sin?x
2 2
Xy vii) tanSA —tan3A _ sin2A
. sin (A+B) = tan5A +tan3A  sin8A
) y?—x2 ix) tan86 — tan50 — tan36 = tan86 tan560 tan36
sosin(A+B) = [1-(5—=)?
v+ X2 X)  tan50° = tan40° + 2 tan10°
2 1 x%)2 —(y? =x%)? C0S27°+sin27°
= | +X) —(y" —x) i) Ml tan720
(y? +x?)? €0S27°—sin27°

xii) tanl0° + tan35° + tan10°.tan35° = 1

\/y“ +2X°y2 + Xt -yt +2x°y? —x*

(X2+y2)2 xiii W — %
cotAcotdA-1  cos5A
2.,2
= % xiv) coslSO—sin15°_L
OC+y7) coslS°+sin15°_\/§
2Xxy
Y




; _ -5 3n
3) IfsinA=_2, n<A<2"and
) 3" 2
cosB=3 3m<B<2x
5 2

find 1) sin (A+B)
iii) tan (A+B)

i1) cos (A-B)

T

5 1
4) If tan A= -, tan B =7, prove that A+B =7

’}a Let's Learn

3.2 Trigonometric functions of allied angels.

Allied angles : If the sum or difference of the
measures of two angles is either '0' or an integral
multiple of %then these angles are said to be
allied angles.

If 6 is the measure of an angle the

—H,%i@, ;zie,%[ie,zn_e are its allied
angles.

We have already proved the following results :
1) sin (% —0) =cos 0, cos (% —0) =sind,

tan (% — 0)=cot 0

2) sin (% +0) = cos 0, cos (% +0) = —sind,
tan (%+e) =—coth
Similarly we can also prove the following results :

1) sin(mt—0)=sin0, cos (- 0)=-cosb,
tan (n—0)= —tan 0

2) sin (w+ 0)=-sin 0, cos (m + 6) = — oSO,
tan (1+0) = tan 0

3) sin (37’t — )= — 05 0, cos (37’r — 0) = —sino,

tan (377c —0)=cotHo

4) sin (377t +0) =—c0s 6, cos (3771 + 0) =sino,
tan (377E +0)=—cot 0

5) sin(2r—0)=-sin 6, cos (2w — 0)
= C0s0 , tan (2n—0)= —tan 6

Above results are tabulated in following table .

allied -0 | T n—0| n+0 [2n—0|2n+ 6

angles/ 2 =9 2 *o

Trigonometric

functions
sin —sinB| cos® | cosb | sin® |—sin6 | —sind | sin6
cos cosO | sin® | —sin® |—cos 6| —cosd | cosd | cosd
tan —tan6| cot® | —cot® |—tan O] —tand | —tanO | tand

SOLVED EXAMPLES

Ex. 1) Find the values of

i) (sin495°) i) cos 930° iii)tan 840°
Solution :
1) sin (495°) = sin 495° i1) cos 930°

= sin (360°+ 135°) = cos (2 x 360° + 210°)

=sin 135° = cos 210°

= sin (% + 459 = cos ( + 30°)
1

= C0s 45° = Nl = —Cos 30°=—§

i) tan 840° = tan (2 x 360°+ 120°) = tan 120° =
tan (%+300) = —cot30° = —.f3

Ex. 2) Show that :

i) cos 24° + cos 55° + cos 125° + cos 204° +
1

cos 300° = wa

Solution :

L.H.S. = cos 24° + cos 55° + cos 125° + c0s204°
+ cos 300°

N S



= C0S 24° + cos 55° + cos (180° — 55°) +
cos (180° + 24°% + cos (360°— 60°)

= C0s 24° + cos 55° — c0s55° — c0s24°
+ cos 60°

.

= c0s 60° = — =R.H.S.

2

i) sec 840°.cot (—945°) + sin 600°.tan (—690°)

3

2

Solution :

sec 840°

cot (-945°)

sin 600°

tan (-690°)

L.H.S.

= sec (2 x 360° +120°) = sec 120°

= sec (90° + 30°) = - cossec 30°
=2

= —cot 945° = —cot (2 x 360° +225°)
= —cot 225°

= —cot (180° + 45°) = —cot 45° = -1
= sin (360° +240°) = sin 240°

= sin (180° +60°)

= —sin60° = — ﬁ

2
—tan690° = —tan (2 x 360 — 30°)
— (~tan 30°)

tan 30 =

1
NE

= sec840°.cot (—945°) + sin 600° tan (—690°)

—-2x-1+ [_ﬁxi]
2 3

i
cgs ec(90° - 0).sin(180° — 0 cot (360° - 0)
sec(180° +0)tan(90° +0)sin (-0)
L.H.S.
= coses(90° - 0).sin(180° - ) cot (360° - )
sec(180° +0)tan (90° + 0)sin (-0)
___secdsind (—coth)
~ (-secd)(—cotd)(-sind)

=1

~ —sec@sin@cot @
~ —secHcotdsing

=1=RH.S.

cot(;rJr ejsin (-6)cot(z—0)

v) cos(2z—0)sin(z +6)tan (27 - 6) = ~cosect

L.H.S.
cot(ZJrerin(—e)cot(;r—H)
cos(27z—0)sin(z +0)tan(27 - 6)

_ (—tan@)(-sind)(—coth)

~ cosd(-sing)(-tano)

_ —cotd

~ +cosd

= - Cf)sex L = ——=—cosecO = R.H.S.
sin@ cos@ sind@

Ex. 3) Prove the following :

i)sinl+sin4—n—sin14_”—sinﬁ:0

15 15 15 15
Solution : L.H.S
= sin % + sin i—g—sin 147 _gjp 11z

15 15

= sinn+sin4—n—sin(—7t ~sin (n— 27
- 5 15 ™15 ™15
_ . L . 47’[_ . T 41
= sin g5 +sin 7= —sin = sin =
= 0
= R.H.S.




i) sin? (™ —x)+sin?(*+x)=1
) (4 ) (4 )
T
Solution : consider * —x=y ..X= —/— —
7 y .

L.H.S.

sin? (™ —x) +sin? (T +x
(4 ) (4 )
= sinfy+sin? (T + T —
y (4 4 y)
= sin?y + cos?y
= 1=R.H.S.
iii) sin? ™ +sin? 3% +sin2 3T +sin2 /T =2
8 8
Solution : L.H.S.

=sin2 T +sin2 3T + sinz%7T +sin2 /T
8

= sin? ™ +sin? 3%
8

+ sin? (4ﬂ+”j + sin? (mj
8 8

T T 3
=sin2 T +sin2 3T +sin2| 5+t o +sin2[_+—
) 2 8 2

8

sin2 ™ +sin2 3T + cos?2 T + cos? 3T

8 8 8 8
=1+1
=2 =R.H.S.
Iv)

cos?| = |+ cos? 27 +c0s? 37 +cos? ) _
= = = —| =2
10 5 5 10

Solution : L.H.S

= cos?| = |+cos? 2z +cos? 3z +cos? o
10 5 5 10

— cos’ (ij +cos’ (£—£j+ cos’ (£+£j +cos’ (ﬂ—ij
10 2 10 2 10 10

= cos?| = |+sin?| Z |+cos?| = |+sin?| =
10 10 10 10

= 1+1
= 2=RH.S.

1)

2)

EXERCISE 3.2

Find the value of :

i) sin690° i) sin (495°)

Iii) cos 315° iv) cos (600°)

V) tan 225° vi) tan (— 690°)
vii) sec 240° viii) sec (— 855°)

iX) cosec 780° X) cot (-1110°)

Prove the following:

cos (7 +x)cos(—x)

= cot? X
sin(7 — x)cos(72T+ xj

i) cos (%ZJF xj cos (2 m + x)[cot

i)

Iv)

vi)

Let's Learn

(%_X}- cotn+x)]=1

sec 840°.cot (— 945°) + sin 600° tan (— 690°)
3
2

cosec(90°—x)sin(180°—x)cot(360°—x) _
sec(180°+ x)tan (90° + x)sin (—x) -

sin’ (7 +x) sec? (7 — x) tan (27 — X)

= tan® x
2 T . 2
CoSs §+X Sln(ﬂ'—X)COSGC —X

cosO + sin (270° + 6) — sin (270° — 0)
+c0s (180°+0)=0

3.3 Trigonometric functions of multiple angles.

Angles of the form 260, 30, 406 etc. are integral
multiple of © these angles are called multiple

angles and angles of the form g% etc. are

called submultiple angles of 6.

e



3.3.1 Trigonometric functions of double angles = 2(1-sin®)—1

(206) = 2-2sin0-1
Theorem : For any angle 6, = 1-2sin%0 ........ (3)
oo 2tand = c0s% — sin%0
1) sin 26 = 2sin6 cosO = 1+ tan’o
. _  cos’@-sin’d
2) €0s26 = c0s%0 — sin?0 = 2cos?0 — 1 1
2 2 a2
—1_25in%0 = 1—tan2¢9 _ cos H—S!n 0
1+tan®0 cos’6 +sin’6
3) tan20 = _2tand cos’d —sin’0
1-tan®@ _ cos’d
2 A2
Proof: 1) =sin20= sin (0 +0) w
cos 6
= sin 6 cos O + cos 6 sin 6 -
1- sin“@
= 2sinBcosO......(1) B cos26
= LSO
_2sin@dcosé 1+M
= 1 cos’6
1-tan’@
i = 4
— M l+tan29 ( )

Sin%0 + cos?0
From (1), (2), (3) and (4) we get
2sindcosé [ cos® @

= - 20 _ c1n?2 — 20 _
Sin2 0+ cos2 @/ cos? €0S20 = c0s%0 — sin“0 = 2c0s0 — 1

. =1-2sin%0
_ 2siné/cosd >IN
- Sinzg 1 _ 1—tan20
cos’ 0 1+tan®@
__2tand )
T 1+tan®@
3) tan2o = 219
From (1) and (2) 1-tan"¢
sin 20 = 2sinBcoso = 1?2;?(9 Note that the substitution 20 = tt transforms
sin26 = 2sinB.coso into sint = 2sin — .cos % .
2) cos20 = cos (06 + 0) Simillarly,
= €0s0 cosO — sind sind _ t .t
€0S20 = c0s°0 — sin%0,  cost = cos?— —sin?—
= c0s%0 —sin®0 ....... (1) 2 2
= c0s%0 — (1 — cos?0) 2 tan L
_ 2tan6 _
= €0s%0 — | + Cc0s?0 tan26 = — tant = n
1-tan’0 1—tan® —
= 2c0s0 -1 ....... (2)




_ 0 _ 2t
Also if tanE =t then sind = e

2

and tan@ =

and cos6 = e -

3.3.2 Trigonometric functions of triple angle
(36)

Theorem : 1) For any angle 6
1) sin30 = 3sin6 — 4sin0
2) c0s30 =4co0s°0 —3cosH

3)tan30 = 3tand —tan’g
1-3tan’é
Proof:
1) sin30 =sin (20 + 0)
= sin20cos6 + c0s26sin6d
= 2sin6cos0.coso + (1- 2 sin%0) sind
= 2sinBcos?0 + sind — 2sin*0
= 2sin0 (1- sin?0) + sind — 2sin®0
= 2sin6 — 2sin®0 + sind — 2sin*0
= 3sin0 — 4sin°0
.. 8in36 = 3sin6 — 4sin®0
(Activity)
2) cos30

3) tan360

cos (260 +0)

tan (20 +0)

tan 260 +tan @
1-tan20tané@

( 2tan€? )+tan9
1-tan“@

(1—2tanéz?jtan9
1-tan“@

2tand + tane(l— tan29)
1-tan’d
= (1—tan29)—2tan29

1—tan’@
2tané + tand — tan*0
1-3tan’0

3tand —tan’0
1-3tan%0

3tand —tan*0

. tan30 =
1-3tan?%0

SOLVED EXAMPLES

Ex. 1) Prove that 1 + tan6 tan % =secO

Solution :

L.H.S

1 +tan O tan (%)

sin 4
sing 2

-0
cosd os¥

= 1+

.0 0 . 0
2sin —Ccos —.sin —
2 2 2

= 1+
cosecosz

Zsinzg
2

= 1+
cosd

1-cosé@
coso

cosd +1-cosd
cosd

1
= @ =secO =R.H.S

Ex. 2) Prove that tan 20° tan 40° tan 60° tan 80°
=3

Solution :

L.H.S.

= tan 20° tan 40° tan 60° tan 80°

= tan 20° tan 40°. /3 tan 80°

= /3 tan20° tan (60°- 20°) tan (60° + 20°)

NN



= /3 tan20°

J3-tan20°  +/3+tan20°
V3 1an20°. 10" /31200 1 /3tan20°

3—tan?20°
1-3tan?20°

/3 tan20°.

3tan20° —tan®20°
=V3 T 1 3mn?o0°

tan60° —tan20°  tan60° + tan20° _3c0s°0 +3cosg | 3sind—3sin’0
. . = + _—
1+tan60°tan20° 1-tan60°tan20° cosé sind

30030(1— cosze) 35in6?(1—sin20)
cosé sin@

=3sin’0 + 3 cos?0
= 3(sin%0 + co0s20)
=3(1)=3=R.H.S.

Ex.5) Prove that @A+ 1aN3A —4c052A cos 4A

= */5 tan [3 (20)1° tan5A—tan3A
= /3 tan 60°
=J/3./3=3=R.H.S Soln.:LH.S. = fanSA+tan3A
' U tan5A—tan3A
Ex. 3) Prove that 2cosec2x + cosecx = secx. cot (x/2) Sin5A N sin3A
_ CO0S5A cos3A
Solution : L.H.S. = 2cosec2x + cosecx ~ Sin5A B Sin3A
2 N 1 CosS5A cos3A
sin2x_ . sinx Sin5Acos3A + cos5Asin3A
2
- + _1 _ COSS5ACOS3A
2SINX COSX sinx Sin5Acos3A —cos5AsIn3A
1+ COSX COS5AC0S3A
~ sinxcosx _ sin5Ac0os3A+ cos5Asin3A
208 (x/2) ~ sin5Acos3A—cos5Asin3A
- 2sin(x/2)cos(x/ 2)cosx _ Sin8A _ 2sin4Acos4A
cos(x/2) 1 SIN2A sin2A

sin(x/2) cosx

cot (x/2) .secx =R. H. S.

3 -3 -
Ex. 4) Prove that €98 0 —cos30 L sin 0_+sm3¢9
-3 cosé sing

Solution : L.H.S.

cos®d —cos36 . sin®d +sin30
cosd sin@

c0s°9 [ 4c0s°0 ~ 300 | Lsin°0+ [SSinH - 4sin39]

2.2sin2 Acos2Acos4 A
sin2 A

4 cos2 Acos4A=R. H.S.

Ex. 6) Show that , where (cos 6 + isin 0)®
=c0s 30 + isin 36, where i = 1.

Solution : L.H.S.= [cos6 + i sin6]®
=c0s® 0 + 31 cos?0 sin O + 3 i% cosO sin? O + i° sin®0
=¢c0s® 0+ 3i (1- sin?0)sind — 3cosO sin? 6 — isin%

=c0s® 0 + 3i sin 6 — 3isin®0— 3cosO (1— cos? 0) — isin®0

cosd sin@

=c0s® 0 + 3isin O — 3isin®0 — 3c0sO + 3cos® O — isin®0
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= [4 cos® 0 — 3cos0] + i [3sin 6 — 4sin®0]
= €0s30 + isin30
=R.H.S.

Ex. 7) Show that 4sinf cos*0 — 4cos6 sin*0
=sin40

Solution:
L.H.S

4sin6 cos®0 — 4coso sin*0
4sin0 cos0 [cos? — sin%0]

= 2.(2sin6 cos6 ) (cos? 6 — sin%0)
2.5in20 . cos26

sin 40

R.H.S.

Ex. 8) Show that 1+sin2A = tan (£+ Aj
\'1-sin2A 4
Solution :
/1+sin2A
1-sin2A

B \/sin2A+ cos® A+ 2sinAcosA
sin®A+cos?A— 2sinAcosA

L.H.S.

(SinA+ CosA)?
(cosA—sinA)?

SinA+ cosA
COSA —sinA

COSA+ sinA

_ COSA
COSA —sinA

COSA

sinA
1+——
cpsA
1- SINA
COSA

1+tanA
1-tanA

tan %thanA

= — - [.. 1=tan L]
1—tan%tanA 4

tan ££+ Aj
4

= RH.S.
Ex. 9) Find sin % cos X, tan %
if tanx = % x lies in 1l quadrant.

Solution : we know that 1 + tan?0 = sec?0
16 _ 9+16 25

seczx:1+(—%)2:1+

5~ 9 9
5
=+=
Sec X 3
But x lies in 1l quadrant.
", Secx is negative.
soSeCX=— 2 cosxz—i
3 5
. / 3 L9 4
. 4 L
cosinx= g [.. x liesin Il quadrant]
But sin X
2
_ [5+3 _
- V2x5
cos X =
2

X 4
sin= -
5
tanE = i: T: %X?_\/_:
cos— 5
X 2 X 1 X
sin 2= —,c0os 2 =——,tan = =2
5 2 b 2




Ex. 10) Find the value of tan %

Solution : let x= X - 2x=T
8 4
2tan x
we have tan 2 x = >
1—tan”x
2tan >
L tan L= —F5-
4 1-tan?”
8
2y
let y=tan ~ . 1=
y 8 1_ y2
o l-y?=2y
yE+2y —1=0
2y:—%QJ_:_1bﬁ

2
Since % lies in | quadrant y = tan % positive

.'.tan%:\/i—l

Ex. 11) Prove that

V4 T 3
X+—= X—— |- =
C0S? X + C0S? ( 3j +cosz( :,J— )

Solution : L.H.S.

T T
=  C0s? X + COS? (X+§j + c0s? (X—gj

1+cos?2 x+z
1+ c0s2x 3
5 + +

1+cosz(x—”j
3

2

1 27
= & [3+cos 2x +cos (2X+?j

> [3 + cos 2x + 2c0s2x cos %n]

1

- N

> [3 + cos 2x + 2c0s2x cos (7[—%)]
1

[3 + cos 2x — 2c0s2x cos —]

= 7[3+0052x — €0S2X |
3

|

=R.H.S.

Ex. 12) Find sin —

I
Solution : 10

10
=18°

Let, 6 = 18°, 26 = 36°, 30 = 54°

We have

20 + 30 =90°
26 =90° - 36
sin 26 = sin (90° — 30)
2sin 6.cos © =cos 3 6

2sin 0.cos 6 = 4.cos® 6 — 3 cosO
2sin 0 =4.cos? 0 -3

2sin 0 =4 (1 -sin%) — 3

2sin 0 =4 — 4sin?0 — 3

4sin?0 + 2sin6 - 1=0

sin O

sin

sin 0

sin 18°

. T
SIn —

10

=2+ 4+ (441

2(4)
2425
2(4)

145

4

—1+\/§

4
[+ 6 is an acute angle]

1445

4

~1+/5

4




EXERCISE 3.3
1) Find values of : i) sin % ii) cos %
2) Find sin 2x, cos 2x, tan 2x if secx = %3
? <X<T
3) Prove the following:
i 1-cos260 _ tanzo
1+cos26
ii) (sin3x +sinx)sin x + (cos3x-cosx) cosx =0
iii) (cosx+cosy)?+ (sinx -siny)? = 4cos? M
X_
iv) (cosx-cosy)?+(sinx -siny) 2= 4sin? %
V) tanx + cotx = 2 cosec2x
COSX+SiNX _ COSX—SINX _ ) 15y

COSX —SinX  COSX + Sinx

vii) \/2+ 2+ /2t 2c0s8x = 2 COSX

viii) 16 sinB cosO cos26 cos40 cos86 = sin166

ix) sin3x+cos3x = 2C0t2X
COSX  sinx
i X -1
COSX ot 5 )~
)() - =__ \=7
1+ sinx X
cot(j+1
2
2 oco2)
Xi) = secH
o))
cot| — [—tan| —
2 2
Xii) 1 - 1 =cot 2A
tan3A—tanA cot3A—cotA
] ] ] ___sin6g’
Xiii) cos7° cos 14° c0s28° cos 56° = 16c0s83°

XiV) Sil’]2 (—1600) . Sin(l800 —(9) = sec? 20°
sin’70° sing

2c0s4x+1

= (2 cosx —1) (2 cos2x —1)
2c0sx +1

3
XVi) cos’X + cos? (x +120°) + cos? (x—120°) = &~

xvii) 2cosec 2x + COSecx = sec X cot (ﬁj
2

T 27
xviii) 4cosx cos | X* 3 | +cos? | 773" = cos3x

2

1+tan® (X)
2

Xix) sinx tan [1) + 2c0SX =

2

Let's :Learn

3.4 Factorization formulae:

Formulae for expressing sums and differences
of trigonometric functions as products of sine and
cosine functions are called factorization formulae.
Formulae to express products in terms of sums and
differences are called defactorization formulae.

3.4.1 Formulae for conversion of sum or
difference into product.

Theorem: 9) For any angles C and D,

o[

2) sinC—sinDchos[CJ”Dj sm( j

1)sin C +sin D =2 sin (C

3) cosC+cosD:2cos(C+D cos( j

4) cosC—-cosD=-2 sin(C;Dj sin (C%Dj

=2sin (CJFD) sin (D—_Cj
2 2

Proof : We know that
C+D

and B:;D
2

Let, A=

LA+B=Cand A-B=D

using these values in equations
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sin (A +B) +sin (A —B) = 2sin AcosB
sin (A + B) —sin (A —B) =2 cos A sinB

we get
coS | ——
2

) (559

sin C +sin D = 2sin (C+

sinC—sinD =2 cos (C+
Simillarly

the equations,
cos (A+B)= cosAcosB —sinAsinB ...... 3

cos (A —B)= cosAcosB +sinAsinB ...... 4)

gives,
Dj (C—Dj
cos | ——
2

_(c+D) . (C-D
.. cosC —cos D =-2sin —5 ) sin o

cosC +cos D = 2 cos [C+

.. sin (—0) = sind

on((2) = ({57)
=ein (23]
C+2Dj sin(D;Cj

3.4.2 Formulae for conversion of product in to
sum or difference :

.. cosC —cos D =2sin (

For any angles A and B

1) 2sin Acos B =sin (A +B) +sin (A—B)
2) 2cos AsinB=sin(A+B) — sin (A —B)
3) 2cos AcosB =cos (A+B) +cos (A —B)
4) 2sin AsinB=cos (A—B) —cos (A+B)

SOLVED EXAMPLES

Ex. 1) Prove the following :

i) sin 40° - cos 70° = /3 cos 80°

i) cos 40° + cos 50° + cos 70° + cos 80°
= cos 20° + cos 10°

Solution :

i) L.H.S.

sin 40° — cos 70°

sin (90° — 50°) — cos70°

cos 50° — cos70°

— 2sin 60°sin (— 10°)

2 sin 60°sin 10°

= ZXE cos 80 = /3 cos 80°
2

R.H.S

ii) L.H.S.

= c0s 40° + cos 50°+ cos 70° + cos 80°

(cos 80° + cos 40°) + (cos 70° + cos 50°)

80+40 80-40 70+50 70-50
= 2 cos 2 cos > +2c0s > cos >

= 2cos 60° cos 20° + 2c0s60° cos10°
=2 ¢c0s60° (cos 20° + cos 10°)

=2 % (cos20° + cos 10°)

= c0s20° + cos 10° =R. H. S.

Ex. 2) Express the following as sum or difference
of two trigonometric function:

1) 25sin46 cos 20

2 sin 46 cos 20

sin (40 + 20) + sin (46 — 20)
sin 60 + sin 20

Solution :




I
N
X

—
Q
o
wn

2[cos B — cos A]
2co0sB — 2cos A

Ex. 3) Show that
Sin8x + sin2x
———— = C0S3X
COS2X —COS8X

Solution : L.H.S

_ Sin8x + sin2x
C0OS2X —COS8X

) (8x+2xj (8x—2x)
2sin cos
_ 2 2

. [ 2X+8x) . (8x—-2x
2sin Sin
( 2 j ( 2 j

2sin5Xcos3x
2sin 5Xsin 3X
= cot3x

= R.H.S

sin2oc +sin2 _ tan(oc +43)
sin2c —sin2 ~ tan(oc —f3)

i)

Solution :
sin2 oc +siN23
LH.S. = Gin2 o —sin2p

Zsin(2m+zﬂjcos(2m_2ﬂj
2 2

ZCOS(ZOCJFZﬂjsin(ZOC_Zﬂj
2 2
sin(c+3) cos(c—p)
cos(oc+4) sin(oc—p)
= tan(a+p).cot(a—P)

tan (oc +43)
tan(oc —3)
R. H.S.

2

2

A+B A-B A+B_ A-B
( ]—cos T

J

Ex. 4) Prove that following.
cos(7x—5y)+cos(7y—5x)
sin(7x—5y)+sin(7y-5x)

Solution : L.H.S.

cos(7x—5y)+cos(7y—5x)

sin(7x—5y)+sin(7y —5x)

=cot(x+y)

2C0$[7x—5y+7y—5xjcos(7x—5y—7y+5xJ

- 2 2
Zsin(”_Sy;”_SXJcos(?X_Sy;?y+5X)

cos(x+y)cos(6x—6y)
= sin(x+y)cos(6x—6y)

cos(x
= OSOHY) ey =RHL S
sin(x+y

ii) sin66 + sin46 —sin26 = 4cos0 sin26 cos30
Solution : L.H.S.

sin6oO + sin40 — sin20

= 2sin (69;4‘9]003 (68;4‘9

j— 2sin0 cosO

= 2sin50c0s0 — 2sinBcosO

= 2¢0s0 [sin50 —sin0O]

= 2co0s0 {Zcos(wgejsin(w;eﬂ

= 2 c0s0.2c0s30sin20
= 4 c0s6sin206co0s30

= R.H.S.

C0S3XSiN9X — SinXcosbx
COSXCOS5X — Sin3xsin9x

Solution : L.H.S.

€0S3XSin9x — sinxcos5x
~  COSXCOS5X — Sin3xsin9x

= tan8x

2c0S3XSIiN9X — 25iNXcos5x
2C0SXC0S5X — 2sin3xsin9x




~ [sin(3x +9x) —sin (3x—9x) |- sin (X +5x) +sin (x—5x)]
= [cos(x+5x)+cos(x—5x) ][ cos(9x—3x)—cos(3x+9x) |

sin12x —sin(—-6x)—sin6x —sin (—4x)
C0S6X + C0S(—4X) — COS6X + COS12X

Sinl2x +sin 6xX —sin6x +sin4x
COS6X +C0S4X —CcoS6X + cos12x

Sinl2x + sin4x
C0S12X + cos4dx

. (12x+4xj (12—4x]
2sin cos
: 2 2
B 12X + 4x 12X — 4x
2C0S 5 cos( 5

sin8x
~ c0s8x

=tan8x = R.H.S.

1
Iv) cos 20° cos 40° cos 60° cos 80° = 16
Solution : L.H.S.

= ¢o0s 20° cos 40° cos 60° cos 80°

= cos 20°. cos 40°. % cos 80°

[cos 20° cos 40° cos 80°]

[cos(20°+40°) + cos (20°— 40°)] cos 80°
[c0s60°) + cos (— 20°)] cos 80°

[ c0s80° + cos 20° cos 80°]

2
1
= [T c0s80° + cos 20° cos 80°]
1 1
= c0s80° + 7 2cos 20° cos 80°

1
c0s80° +?[cos (20 + 80 )+cos (20 — 80)]

1
cos80° + 5 [cos 100° + cos (- 60)°]

1 1

[cos80° + [cos 180° — 80°)] + B X7
1 1

[cos80° — cos 80°] + 6°-16

H.S.

EXERCISE 3.4

1) Expressthe following asasum or difference
of two trigonometric function.

i) 2sin 4x cos 2x
.. .27 T
2sin — C0S—
i) i 3 5
iii) 2co0s46 cos260

iv) 2c0s35° cos75°

2) Prove the following :

sin2x+sin2y _ tan(x+y)
sin2x—sin2y  tan(x-y)

i) Sin6x + sin 4x — sin2x = 4cosx sin2x cos3x

__sinx—=sin3x+sin5x—sin7x
iii) = cot2x
COSX — COS3X — COS5X + COS7 X

Iv) sin18°c0s39° + sin6° cos15° = sin24° cos33°

1
V) €0s20° cos40° cos60° cos80° = 16

3
vi) sin20° sin40° sin60° sin80° = —=

— 16
’Z% Let's :Learn

3.5 Trigonometric functions of angles of a
triangle

Notation: In A ABC; m/BAC = A,
m/ABC=B, m/ACB=C
LA+B+C=n

Result1) In AABC, A+B+C=mn
~A+B=n-C
sin (A+B)= sin (1 -C)
sin (A+B)=sinC

Simillarly:
sin (B+C)=sinA and
sin (C+A)=sinB
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Result 2) In AABC, A+B+C ==

B+C=n-C

.. cos (B +C) =cos (m — A)

..cos(B+C)= —cosA

Simillarly:
cos(A+B)=-cosC and
cos (C+A)=-cosB
Result 3) for any AABC
1) sin ATB ) - cosE
2 2
. (B+C) A
sin > = Cos 5
~ (C+A B
sin | 7 = C0s &~
i) cos A+B sinE
2 2
B+C)_ . A
cos | — = sin 5
C+A . B
cos |~ 5 = sin &
Proof.
i) In AABC, A+B+C=n .. A+B=n-C
A+BY _ z-C_n C
2 o2 2 2
. (A+B) _ n C Cc
sin 5 —S|n(2—2)—cos2
. (A+B) _ C
sin = C0s>"
2
Verify.
_(B+C) A
1) sin 5 =C0s 5

i) INAABC, A+B+C=n .~ B+C=n-B

A+C)_ r Bi_..B
cos( 5 ]—005(2—2)—sm 5

B
cos (A+Cj: sin >
2

Verify.

1) cos (

>
+
vs}

_an S
—sm2

sin 2
_sz

SOLVED EXAMPLES

vs}
+ N
O

2) cos (

N

Ex. 1) In AABC prove that
1) Sin2A + sin2B —sin2C = 4cosA cosB sinC
Solution : L.H.S. =sin2A + sin2B — sin2C

2A-2B
= 2sin (ZAZZBj coS ( j —sin2C

2
= 2sin(A + B) cos (A— B) —2sinC cosC
= 2sin (n—C) cos (A-B) — 2sinC cos [t — (A+B)]
= 2sinC cos (A — B) + 2sinC cos(A+ B)
= 2sinC [cos (A — B) + cos(A+ B)

= 2sinC.2cos (%j cos [%j

= 45sinC cosA cosB
= 4 cosA cosB sinC
= R.H.S.

. . A B . C
ii) cosA+cosB + cosC =1+ 4SIH7 sin—-sin =~

Solution : L.H.S = cosA + cosB + cosC

_ C
2 CcoS (AJFBJ cos [A Bj+1— 23in27

2 2

_ C
AR z C cos A-B +1- 2sin? =
2 2 2 2




= 1+23|n—cos( j—Zsmz?
2
7 [ 5% ng]
= 1+25|n— oS sin—
2
C A-B 7 A+B
= 1+ 2sin &5 5 [cos —sin| —— 5 ]

= 1+25|n [cos 5

5
S

J>
W
;/
—
>
N |+
o
N
e

= 1+23|n? ZSIH(A B+A+Bj (A+B—A+Bj
4

s o A

= 1+4sin ) sin 5 sin
B
2

_ A
= 1+4sin ) sin

R.H.S.

iii) sinA + sin’B — sin’C = 2 sinA sinB cosC
Solution : L.H.S. = sin?A + sin’B — sin’C
1-cos2A 1-cos2B

= + —sin’C
2 2

1
> [2 — cos2A — cos2B] — sin’C

1
1- > [cos2A + cos2B] — sin’c

1 2A—-2B
1—7. ZCOS(ZAZZBJCOS( j—sinzc

2
1 - sin?C — cos(A+ B) + cos (A- B)

= c0s?°C — cos [ t — C ] cos (A— B)

= c0s%C + cosC cos (A- B)

=cosC [cosC + cos (A- B)]

=cosC [cos[ © — (A+B)] + cos (A— B)]
=cosC [-cos (A+B ) + cos (A—- B)]

= cos C [cos (A-B) — cos (A+ B)]

= c0sC.2sin (Mjsm(wj
2 2

=2cosCsin Asin B
=2sinAsinBcos C
=R.H.S.

iv) cotAcotB +cotBcot+cotC cotA=1
Solution: InAABC, A+B+C=n
o A+B =n-C
~ tan (A+B)=tan(n—-C)
tanA+tanB

. ————  =tan -

1-tanA tanB tan (= - C)

. tanA + tan B = — tanC + tanA tanB tanC
. tanA + tan B + tanC = tanA tanB tanC

A S S SRR S S
" cotA cotB cotC  cotA cotB cotC

.. cot A cot B + cotB cotC + cotC cotA =1

A B BanSian S an s
V) tan 5 tan—- + tan>-tan>-+tan— tan2—1

Solution : INnAABC, A+B+C=n
. _ . A+B_zC_n C
.A+B =x-C .. 5 =5 =73

A B i C
tan (?+7):tan (7—7)

A B
tan — + tan —
2 2 . C
. A B = cot 5
1-tan —tan —

2 2
tanéjttanE 1
—2_2._—¢

A, B tan_—
1-tan —tan — 2

2 2

A B C A B
. [tan & +tan T]tan?=1—tan - fan &
A C B C A B
. tan 7tan 7+tan7tan7=1—tan 7tan7

oA C B C A B_
. tan 2tan 5 +tan 2tan ) +tan 2tan ) =1




CosA—cosB +cosC +1 cot A cot E
COSA+C0oSB +cosC —1 2 2

cosA—cosB +cosC +1

Solution : L.H.S. =
oution COSA +cosB +cosC -1

[cosA—cosB]+[1+cosC]
[cosA+cosB]—-[1-cosC]|

23in[A+ B]sin(B — A]+Zcos2 ¢
2 2 2

2cos(AJr Bjcos( A; Bj+(—25in2 Cz:j

2cosc2:sin( B- Aj+ 2c0s? c

_ 2 2
23inCcos(A_BJ—23inZC

2 2 2

C..(B-A C

cos— [sin +c0s—]
3 2 2
a . C A-B . C
sin—[cos —sin—

2 ( 2 j 2
%525
sin +sin

cot 2 2
B 2 B 7 A+B
[cos( j—5| (5_ 5 )]
: [A+B) : (B—A)
sin +sin
C 2 2
= cot 5 _
2 cos(Asz—cos(A;B)

. B A
251N —C0S—
2 2

cot = .
2 ZsinésinE
2 2

COSé

C
oz A
SIn—
2

cot Lot A
R,

R.H.S.

EXERCISE 3.5

In AABC, A+ B + C = 1 show that

1)

2)

3)

4)

5)

6)

7)

8)

Cos2A +cos2B +cos2C
=-1-4cosAcosBcosC

sinA+sinB+sinC

e B C
—4cos2 cos 5 0032

cos A + cos B — cosC
B A B . C
—4cos2 COoS 5 sm2 -1

sin? A + sin? B + sin?C = 2 + 2cosAcosBcosC
sinZA + sin?— — sin2£
2 2 2

_ A B C
= 1- 2cos 5 coSs 5 sin 5

A B C_ A B C
cot 5 +cot 5 +cot 5 =cot 5 cot 5 cot 5
tan2A + tan2B + tan2C = tan2A tan2B tan2C

cos? A +co0s? B — cos?’C = 1- 2sinA sinB cosC




’-%% Let's Remember

1) cos (A - B) =cosA cosB + sinA sinB

2) cos ( A+ B) =cosA cosB — sinA sinB
3) sin ( A+ B) =sinA cosB + cosA sinB

4) sin ( A—B) =sinA cosB — cosA sinB
5) cos (1—9J =sino, cos (ﬁ—ej
2 2

=sino, tan ( —«9) = coto

NN

6) sin (£+ 9): coso, cos(£+9J
2 2
=-sind, tan (%+0j= —coto ,

tanA+tanB

7) tan(A+B) = ——M—
1-tan AtanB

tanA—-tanB

8 tan(A-B)= ———MM—
1+ tan AtanB

9) sin (x—0)=sin0, cos (m — 0)
=—C0s 0, tan (= — 0) = —tano

10) sin (n + 0) = — sin6, cos (xt + 0)

=—cos 0 tan (w+ 0) = tan®

11) sin (377[—0} = — c0s0, cos (%—9)

=sino, tan (37”— 0) =coto

3 3
12) sin(%%’j = —0s 0, cos (7ﬁ+9]
=sind, tan (37”%?): —cot 0

13) sin (2 — 0) = —sinB, cos (2t — 0)
= €0s0, tan (2n— 6) = —tanod

2tan @
1+tan® 6
€0S26 = €0s?0 — sin%0 = 2c0s?0 — 1
1-tan®@
1+tan®@
2tané
1-tan®g

14) sin26 = 2sinBcosO =

=1-2sin%0 =

tan 20 =

15) sin30=3sin6—-4sin*0
cos 30 = 4¢0s°0 — 3¢c0sO
3tand —tan’*6

tan30 =
1-3tan?0
0 2tang
16) sin® = 2sinY cos Y. = —20
2 2 g itan??
2
c0SO = cos? Q— sinzg = 2c0s? Q -1
2 2 2
1—tan2g
=1-2sim ¢ = —5
2 14tan®* =
2
2tan§
tang = ——=
1—tan® 9
2

17) 1 + cosO = 2cos? Q, 1-cosf =2sin?
2 2

1+ c0s20 = 2c0s%0, 1 — cos20 = 2sin%0

18) sin C + sinD = 2sin (C;Dj cos (C;Dj

) (552

C-D
cos C + cosD = 2cos (C;D) cos (—j

sin C —sinD = 2cos (C i

cos C — cosD = —2sin (C D

cosC—cosD:ZSin(C;Djsin [D_Cj

o~ )



19) 2 sinA cosB =sin (A + B) + sin (A - B)
2 cosA sinB =sin (A + B) —sin (A — B)
2 cosA cosB = cos (A + B) + cos (A—B)
2 sinA sinB = cos (A — B) — cos (A + B)
20) For AABC,

sin (A + B) =sinC, sin (B + C) = sinA
sin (A + C) =sinB

cos(A + B) = - cosC, cos (B + C) = - cosA
cos(A+ C) = - cosB

Sin = C0S—5~, SIn
2 2 2
coe A i (PO oeB
=c0s &, sin | ——|=cos5
(A+BJ . C (B+C)
coS =sin 7, cos | =

A
=sin TR cos(A+C] =sin

N
le

Activity :
Verify the following.

. oo e T \/5—1_ o_ 21
1) sinl8 -smE——4 =C0s 72° = cos 5

i) C0S36° = cos—= V541 =sin54° =sin ﬁ_?(;j

5 4
i) sin72e = sin 2 = W: cost = cos &
iv) sin36° =sin %ﬂ = 10_42\6 = €0s54° = cos i—g
V) sinl5° =sin % = ‘f—\/%l: c0S75° = oS i_rzt
Vi) c0s15° = cos f—z = \/25\/%1= sin75° = sin i—TZC

vii) tan15° = tan % =3 -1= cot75° = cot i—g
J3+1
viii) tan75°=tan = =2+ 3
12
=~/3+1= cot15° = cot %
J3-1
. T
iX) tan(22.5°) = tan s

= /2 -1=cot67.5 = cot %ﬂ

X) tan(67.5°) = tan %ﬁ
T

= J2 +1=cot(22.5°) = cot 3

MISCELLANEOUS EXERCISE - 3

I) Select correct option from the given
alternatives.

1) The value of sin (n+1) Asin (n+2) A +cos
(n+1) A cos (n+2) A is equal to

A)sinA B)cosA C)-cosA D)sin2A

2) IftanA—tanB=xand cotB—cotA=y
thencot(A-B)=...

Ml 1 g1
y X X y
C)i+i X
X y X-y

3) IfsinG =nsin (6 + 2 o) then tan (6 + o)

is equal to
A) 1+n tan o B) 170 tana
2-n 1+n
1+n
C) tan o D) —tana
1-n




4)

5)

6)

7)

8)

9)

The value of

is equal to......

B) tan (_f_g]
4 2

D) tan (£+ gj
4 2

1+sin@

A) tan [9 ”]
2 4

C) tan (ﬁ_gj
4 2

The value of cosA cos (60° — A)cos (60° +A)
is equal to.....
A) % cos 3A B) cos 3A
C) % cos 3A D) 4cos3A
The value of
37 . 5z . Tn . 97 . 11z . 13«

sm—sm—sm—sm—sm—sm—sm— H

14 14 14 14 14 14 14 1S ...

1 1 11

A B g © 128 D) 25

If o + p +x=mn then the value of

sin?a + sin? B-sin® » is equal to.....

A) 2sina B) 2sina. cos B sinx

C) 2sin a. sinficosx D) 2sin o sinfisinz

Let0<A,B< % satisfying the equation

3sin? A +2sin? B =1 and 3sin2 A — 2sin2B =0
then A+2B is equal to....
T

B)% c) =

A)rn 4

D) 2n

InAABC if cot Acot B cotC >0
then the triangle is....

A) Acute angled
C) obtuse angled

B) right angled

D) isosceles right angled

10) The numerical value of tan20° tan80° cot50°

is equal to.....
A) 3 B)% )23 D)zlf
I1) Prove the following.
1) tan20° tan80° cot50° = /3
2) IfsinasinB—cosocosfP+1=0
then prove cot o tan = -1
4 8n lon _ 1

3) cos Zn COS —— CO0S —— COS——
15 15 15 15 16

4) (1+cos—) (1+cos—)(1+cos%j(1+cos%r) = L

5) €0s12°+ cos 84°+ cos 156° + c0s132° = — %

6) cos(%+xj+cos(%—x) = /2 cosx

7) Sin5x —2sin3X + SINX = tanx
COS5X — COSX

8) sin? 6x — sin? 4x = sin2x sin10x
9) co0s?2 X —c0s? 6 X =sindx sin8x
10) cot4x ( sin5x + sin3x) = cot x (Sin5 x — sin3x)

sin2x

11) COS9X —COS5X _ _
cos10x

sinl7x —sin3x

12) If sin 2A = Asin 2 B then prove that

tan(A+B) _ A+l
tan(A-B) 1-1

13) 2052A*L _ o600+ A) tan (60°— A)
2c0s2A-1

14) tan A+tan (60° + A)+tan (120° + A)= 3tan3A

15) 3tan®10°- 27 tan*10° + 33tan?10° = 1

w2t



16) cosec 48° + cosec 96° +
cosec 192° + cosec 384° =0

17) 3(sinx - cosx)*+ 6(sin x + cosx)?+
4 (sin® x + cos® x) = 13

18) tan A + 2 tan2A + 4tan4A + 8cot 8A = cotA

19) IFA+B+C= 37“ then cos2A +
c0s2B + c0s2C =1 — 4sinAsinBsinC

20) In any triangle ABC, sin A — cosB = cosC
then /B =m/2

3 3 .
21) tan’x COt"X = secxcosecx—2sinx Cosx

+
1+tan®x 1+ cot’x

V3

22) sin20° sin40° sin80° = Y

J5-1

23) sinl8° = ——
4

24) c0s36° = V5+1

4
25) sin6° = V10-2V5

c

26) sin% :% 22

27) tan % = J2-1

28) tan6° tan42°tan66° tan78° =1

29) sin47° + sin 61°— sin11° — sin25° = cos7°
30) /3 cosec20° - sec20° = 4

31) InAABC, ~C = %n then prove that

cos? A + cos? B — cosAcosB = %




