Trigonometry - Il

@E}’ 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 + sinA sin B

msXOP = A, m£XOQ = B. From figure OP
=0Q=1

Co-ordinates of P and Q are (cosA,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)

= \/1 +1—-2(cosAcosB + sinA sinB)

- \/2 -2 (cosA cosB + sinA SinB)

[d(PQ)? =2-2 (cosA cosB + sinA sinB) (1)

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

.. m£QOP=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(PO)

— Jlcos(A4~B)~1F +[sin(4~B)-O0

— Jcos® (4~ B)~2cos(A~B)+1+sin*(A-B)

Proof :
AY
Draw a unit standard b R _ \/cosz(A—B)+sin2(A—B)+1—2cos(A—B)
circle. Take points P N
and Q on the circle LR A8
so that OP makes |X © S X - \/1+1_ZCOS(A_B)
an angle A with
positive X-axis and = \/2_2005(’4_3)
OQ makes an angle vy R
B with positive [d(PQ)]” =2—-2cos(A—B).....(2)
. Fig. 3.1
X—axis. pr—




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+ sinAsin B

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

*+ cos(—0) = cosB, sin(—0) = —sind

. cos(4+B) = cosAcosB — sind sinB

Results :
1) cos (E—Qj =sin 0
2
Proof : We know that

cos(x—y) = cosx cosy+sinx siny

Put x=%, y=0 we get

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

0.cosO + 1.sin6

sinf

. COS (E—HJZ— sin 0
2

Simillarly

2) cos (£+9] = —sin6
2
3) sin (%—GJ = cosf

4) sin (14_0) = cosf
2

T Sin(% -0 cos6
5) tan (5 —QJ = = cotd

cos(ﬁ—ﬁj sin@
2
6) tan (%Jré’j = — cot0

Theorem : 3) For any two angles A and B,
sin (A—B) = sin 4 cos B — cosA sin B

T
Proof : We know that cos [E—QJ = sind
Putting 6 = 4 — B, we get

sin (A-B) = cos [%— (4-B)]
= COS ((E— A)+ B)
2
=cos | Z—4|cosB—sin | Z— 4 |sinB
2 2
... sin(A—B) = sin A cosB — cosA sin B

“* COS -0 = sin0, sin -0 =cos 0
oo (5o o)

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

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

tan (A+B) = M
l1—tan 4 tan B
Proof : Consider tan (A+B) = cos(A+ B)

sin 4cos B+cos Asin B

cos A cos B
cos A cos B—sin Asin B

(dividing numerator
cos 4 cosB

and demonator by cosA4 cosB)

sin4cosB  cosAsinB

cosAcosB  cosAcosB
cosAcosB sin AsinB

cosAcosB cosAcosB




sind sinB
cosd cosB
= sin4 sinB

1_
cosA cosB

tand+tanB

~ l-tanA tan B
tandttanB
~otan (AB) = 10 4 tan B

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

tan (A-B) = tan A —tan B
1+tan 4 tan B

(Activity)

Results :

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

multiple of ©
cotAcotB—1

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

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

cot AcotB+1

then, cot (A-B)= ———
cotB—cot A4

SOLVED EXAMPLES

Ex. 1) Find the value of cos 15°
Solution : cos 15° = cos(45°-30°)
= €0s45°c0s30° + sin 45°sin30°

13 11
= 22 22
3
INCRENE)

J3+1
22

b=y

Ex. 2) Find the value of tan 137

137Z'C tan 7z_c+ﬂ-
12 12

T
tanrw + tan—
12

Solution : tan

T
1—tanxtan —
12

0+ tanl
12

1+Oxtan£
12
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tan z_ tan z
4 6

T T
1+ tan— tang

L
B
1—|r1><L

V3
::2_\/5

sin(x+y) _ fanx+tany

Ex. 3) Show that —
sin(x—y) tanx—tany

sin(x+ y)
sin(x—y)

sin x cos y+cosxsin y

Solution : L.H.S. =

sin x cos y—cosxsin y

(dividing numerator and denominator by
COS X COS ))

sinx  siny

COSXx COSy
~ sinx siny

CoOSXx coSy




tanx +tany ) X

tanx — tany " tanAtanB Y

R.H.S.

. tan A tanB = X

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

1
tan2x — tanx _BRy= —————
Now cot (A-B) tan(A—B)
Solution : tan (3x) = tan (2x+x)
5 1+ tanAtanB
tanlx +tanx =
- tanA —tanB
tan (3x) 1—tan2xtanx .
1+~
tan3x [1—tan 2x tanx| = tan2x + tanx
[ | oy _x+y L1
tan3x — tan3x tan2x tanx = tan2x + tanx X Xy y X
1 1
tan3x — tan 2x — tanx = tan3x tan2x tanx .. cot (A-B) = ; + .
tan3x tan2x tanx = tan3x — tan2x — tanx
Ex.7) If
E cos| Z+x +cos(£—x) _ 1 __ B
x. 5) Show that tan oc= Janf3 = and tany =~\x" +x7 +x
4 4 \/x(x2+x+1) N
= /2 cosx then show that
Solution : L.H.S. = cos(%+xj+cos(%—x) th=y
Solution : We know that
T . T . T
= C0S —— COSX — Sin — sin x + cOS —COS X
4 7 pi) tan(ec + B) = tan o +tanf
- 1—tan o tanf
+ sin T sinx
cotan (o +B) =
1 1
= ﬁcosx + ﬁ COSX B 1 N \/; 7
2 = \/x(x2+x+l) \/x2+x+1

= ﬁcosx= J2 cosx =R.H.S. N 1 Jx
\/x(xz +x+l) \/x2+x+1

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

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

1 1
cot (A-B)= —+— xx(x+1)
Xy
Solution : cot B—cotA=y _ x’ N by N 1
3T 3T 3
1 1 X x X
) - -y | o 3
tanB  tanA = X +x"+x
_ tanA—tanB . = tany
" tanAtanB LoHB=y




Ex. 8) If sin 4 +sinB = x and cos4 + cosB =y then

) EXERCISE 3.1
show that sin (4+B) = — a 3
Xty 1) Find the values of
Solution :
1) sin 15° i1) cos 75°  1iii) tan 105°
242 — 2 i i 2
Y = (cosd+cosB) + (sind+sinB) iv) cot 225°

— 2 2 12 112
cos?4+2cosAcosB+cos?B+sin4+sin?B 2)  Prove the following.

+2sin4 sinB
y+x? = (cos’4A+sin*4)+(cos’B+sin’B)+ i) cos(%—x) cos(%—y) - sin(%—x) sin(%—y)
2(cosAcosB+sinAdsinB)
=—cos (xt+y)
= 1+1+2cos(4—B)
N . I-tan®
soxty? = 2+ 2c08(A-B) ... (D i)  tan ( T+9) = I+tano
y*—x* = (cos A+cosB)*—(sind+sinB)? .
= (cos?4 — Sin’4)+(cos’B—sin’B) ~ N1+tanx\ tan (4+ x j
+2[cosA4 cosB—sinA sinB] 1ii) 1—tanx) =
tan| ——x
= c0s2A4+co0s2B+2 cos (A+B) (4 j
_ 9eos [ 24+ 23} cos { 24— 23} iv) sin [(n+1)4].sin[(n+2)4]+cos[(n+1)A4].
2 ' 2 cos[(nt+2)A4]= cos 4
+ 2cos(A+B) i
A= +si
= 2cos (A+B) cos (A—B) +2 cos (4+B) v) V2 cos ( 4 A) = cos 4 +sin 4
=cos (A+B) [2cos (A-B)+2] [from (I)] . cos(x— y) cotx coty +1
1 —_— = ———
y*=x?  =cos (4+B) (x*+y?) v) cos(x+y)  cotxcoty—1
3 yi-x cos (A4+B) vii) cos (x+y).cos (x—y) = cos’y — sin’x
2 2
¥y vii) tanSA —tan3A _ sin2A
.. sin (A+B) = tanSA +tan3A  sin8A
22 ix) tan80 — tan50 — tan30 = tan80 tan50 tan36
L sin (A+B) = [1— (L "2y
Y +x° X) tan50° = tan40° + 2 tan10°
2o ) -y =x%)? c0s27°+ sin27°
= | X)) 207 =x) xi : = tan72°
(y2 +x°)? cos27°—sin27°

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

yr 2yt +xt -yt 4 2x%y -
(1) i cotA cot4A +1 _ cos3A
cotAcotdA -1  ns5A

= 4‘x2y2 o T o]
m XiV) cos15°—sinl5 _ L
4 3

cos15°+sin15°

2xy

X'+




-5

3) Ifsind = ,7I<A<37nand

cosB=i,3_“<B<2n
5 2
1) sin (A+B)

iil) tan (4A+B)

find i1) cos (4-B)

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

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 O is the measure of an angle the

—H,% +0, r+ 0,%10,2;; — @ 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) = —sin®,
tan (%+e) =—cotH
Similarly we can also prove the following results :

1)

sin (t — 0) = sin 0, cos (T — 0) = — cos0,
tan (n—0)= —tan 0

4) sin (377t +0) =—cos 0, cos (3771 + 0) = sin0,
tan (377c +0)=—cot O
5) sin(2m—0)=-sin 0, cos (2w — 0)

= cos0 , tan (2n—0)= —tan O

Above results are tabulated in following table .

allied -0 | n b1 n—0| n+06 |[2n—0[2n+ 6
s | +0
angles/ 2 2
Trigonometric
functions
sin —sinO| cosO | cosO | sin® | —sin6 | —sin6 | sinO
cos cosO | sin® | —sin® |—cos 6] —cosO | cosO | cosO
tan —tanO| cotd | —cotd |-tan 6| tan® | tan® | tan®
SOLVED EXAMPLES
Ex. 1) Find the values of
1) (sin495°) i) cos 930°  iii)tan 840°
Solution :

1) sin (495°) = sin 495° i1) cos 930°

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

=gsin 135° =cos 210°

= sin (% + 459 cos (mt + 30°)

1 3
=cos45°=$ =—cos30°=—§

ii1) tan 840° = tan (2 x 360°+ 120°) = tan 120° =
tan (%+30°) = —cot30°=—/3

Ex. 2) Show that :

2) sin(m+0)=—sin 0, cos (1 + 0) = — cos0,
tan (n+0) = tan 0 1) cos 24° + cos 55° + cos 125° + cos 204° +
1
cos 300° = =~
3) sin (3 - 0) = — cos 6, cos (X — 0) = —sine, 2
2 2 .
Solution :
tan (2F - 9) = cot 0
an (7 ) =co L.H.S. = cos 24° + cos 55°+ cos 125° + c0s204°
+ cos 300°
A

40 )




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

c0S 24° + cos 55° — c0855° — cos24°

+ cos 60°
= cos 60° = % =R.H.S.
i1) sec 840°.cot (—945°) + sin 600°.tan (—690°)
_3
2
Solution :

sec 840° = sec (2 x 360° +120°) = sec 120°

= sec (90° + 30°) =— cossec 30°
= -2

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

= —cot 225°
= —cot (180°+ 45°) = —cot 45° = —1

sin 600° = sin (360° +240°) = sin 240°

= sin (180° +60°)

= —sin60°=—£
2

tan (—690°) = —tan690° = —tan (2 x 360 — 30°)

= — (—tan 30°)
= tan 30 = L
NE)

L.H.S.

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

—2x-1+ [_ﬁxL]
2 3

iii
cczsec(90° —0).sin(180° - 0)cot(360° - 0)
sec(l 80° + 9) tan (900 + 9) sin(—0)
L.H.S.
coses (90° - 9).sin (1 80° — 6?) cot (3600 - 0)
sec(180° +@)tan (90° + 0)sin (~0)
___secH sinfd (—coth)
~ (—secO)(—cotd)(-sind)

=1

B —sec@sind cot @ O —RHS
- —secOcotfsin® S

cot(72[+0jsin(—0)cot(7z—0)

cos(27z —6)sin(7 +6)tan (27 - 0)

v)

L.H.S.
cot (72[ + Qj sin (—@) cot (7 —0)

cos(2z —6)sin(z +0)tan (27 - 0)

(—tan@)(—sind)(—coth)
cosd(—sind)(—tand)

—cotd
+cosé

cos@>< 1 _ 1
sinf cos@  sinf

= — cosecO = R.H.S.

Ex. 3) Prove the following :

i)sin%ﬁLsin%—sinM_” —sin 117 9
15 15
Solution : L.H.S

= sin%+sin%—sin 4z _ g 17
15 15

. . T . 4r . T . 41
= sinqz + sin 1z —sin (m— ﬁ) — sin (n— ﬁ)

— sin 7= +sin 2% —sin = —sin 4%
S I E R A 1

=0
= R.H.S.

= —cosecO



i) sin? (™ —x)+sin? (P +x)=1
) (4 ) (4 )

T _

Solution : consider ™ —x=y ..x= % —y

L.H.S. sin? (™ —x)+sin® (*+x
4 3

= sin2y+sin2(%+%—y)

sin® y + cos?y

= 1=R.H.S.
iii) sin? ™+ sin? 3% + sin? 9T + sin? %‘ =2
8 8

Solution : L.H.S.

=sin? ™ +sin? 3T +5in23T + gin? /T

8
= sin2 T +sin? 37
8 8
o (B o (257
T T 3r
=sin2 T +sin? 3T +sin2 | 5t o | +sin?l 5T o
2 8 2 8
8 8
— sin2 ® +sin? 3% + cos? ® + cos? 3T
8 8 8 8
— 141
=2 =R.H.S.
iv)

(7 (27 ,( 37 ,( 97
cos™| — |+cos”| — |+cos” | — |+cos” | —
10 5 5 10

Solution : L.H.S
2| T 2 2 2 3z 2 Iz
coS — |+ cos — |+ cos — [+ cos —_—
10 5 5 10
(s (355 oo (5 oo ()
cos — |+ cos ——— |+ cos —+— |+ cos T——
10 2 10 2 10 10

V4 o7
— |+Ssin| —
10) (10)

EXERCISE 3.2
1) Find the value of :
1) sin690° i1) sin (495°)
ii1) cos 315° iv) cos (600°)
v) tan 225° vi) tan (- 690°)
vii) sec 240° viii) sec (— 855°)
ix) cosec 780° x) cot (—1110°)
2) Prove the following:
) cos(;r + x) cos(—x)
i

=cot’ x
sin (7 — x) cos(;[+ xj

i) cos [37”4-)6) cos (2 m + x)[cot

[371
2

—_ijr cotm+x)]=1
sec 840°.cot (— 945°) + sin 600° tan (— 690°)

iii)

_3
2

) cosec(90°—x)sin(180°—x)cot(360° - x) .
1 =
v sec(180°+x)tan(90°+x)sin(—x)

sin® (7[ + x)sec2 (7[ - x) tan(27r - x)
V) = tan’® x

2 T : 2
cos (2+x)sm(7z—x)cosec -X

vi) cos0 + sin (270° + 0) — sin (270° — 0)

+cos (180°+0)=0

Let's Learn

3.3 Trigonometric functions of multiple angles.

Angles of the form 20, 30, 40 etc. are integral

multiple of 0 these angles are called multiple
angles and angles of the form g,% etc. are

called submultiple angles of 0.

142



3.3.1 Trigonometric functions of double angles = 2(1-sin?0) -1

(26) = 2-2sin?0 -1

Theorem : For any angle 0, = 1-2sin%0........ (3)
. . 2tand = c0s’0 — sin’0

1) sin 20 = 2sinO cosO = 1+ an’0

- _  cos’@—sin’6
2) c0s260 = cos’0 — sin’0 = 2co0s?0 — 1 —_—

1
=1 -2sin%0 = W 3 COSzg—Sil’lze
1+ tan’0 ~  cos’O+sin’d
3) tan20 = 2900 cos’) —sin’6
1—tan’6@ . o050
2 . 2
Proof: 1) =sin20= sin (0 +0) w
cos @
= sin 0 cos O + cos O sin O L
| S0
= 2sinBcosO......(1) _ c0s’0
=2
_ 2sinfcosd 1+ s1n249
- 1 cos“d
1—tan’d
' - = . 4
_ 2sin0 cosH -~ &)

sin?0 + cos?0
From (1), (2), (3) and (4) we get
2sin@cos@/ cos’ @

— — 20 _ o120 — 20 _
(Sin2 H+COSZ 9/COSZ 0 00829 COS 9 S 9 2cos 9 1

) =1-2sin’0
2sin @ cos O
= sin @ 1—tan’d
— +1 = 1—2
cos 0 +tan-@
2tané 2
= T ...
1+tan"@ 3) tan20 = 2tan€
From (1) and (2) I+tan"0
120 = 2sin0cosd 2tand Note that the substitution 20 = t transforms
sin 20 = 2sinfBcosd = ————
1+ tan6 sin20 = 2sind.cosO into sint = 2sin L .cos .
2)cos20 = cos(0+0) Simillarly,
= ¢0s0 cosH — sinO sinO t t

€0s20 = co0s?0 — sin?0 and cost = cos®*— — sin’>—
2

= c0s’0 —sin%0 ....... (1) 2

= ¢0s’0 — (1 — cos?0) > tan 2¢an’
tan20 = Lz and tant =

= 08’0 -1 + cos?0 l1—tan 0 1—tan? r

= 2cos’0—1....... (2)




0
Also iftanz =t then sin0 = —C

1-7° 2t
and cosO = > and tan0 = >
1+1 1-t

3.3.2 Trigonometric functions of triple angle
(39)

Theorem : 1) For any angle 6
1) sin30 = 3sin6 — 4sin’0
2) co0s30 =4cos’0 —3cos0

3)tan30 = 3tand —tan’0
1-3tan’0

Proof:

1) sin30 =sin (20 + 0)
= sin20cos0 + cos26sind
= 2sinBcos0.cosO + (1— 2 sin?0) sinO
= 2sinBcos’0 + sin — 2sin’0
= 2sin0 (1- sin’0) + sinb — 2sin0
= 2sin0 — 2sin’0 + sinb — 2sin’0
= 3sin0 — 4sin’0
.. 8in360 = 3sin6 — 4sin’0

(Activity)

2)cos30 = cos (20 +0)

3)tan30 = tan (20 +0)
tan 20 +tan @

1—tan280tan @

( 2tané
1—tan’@

(1— 2tan62? jtan@
1-tan“@
2tan9+tan¢9(1—tan29)

1—tan’6
- <l—tan29)—2tan29

1—tan’@

)+tant9

2tan@ + tan@ — tan’@
1—-3tan’d

3tané — tan’d
1-3tan’@

3tané — tan’@
1—3tan’6

cotan30 =

SOLVED EXAMPLES

Ex. 1) Prove that 1 + tan0 tan % =sec O

Solution :

L.H.S = 1+tan 0 tan (%)

. sin —
_ 14 sin@ 2

cosé cos?

.0 0 . 0
2sin — coS —.sin —
2 2 2

= 1+
cosdcos Q
2sin? Q
=1+ 2
cos@
1—cos@
B cosé

cos@+1—cosld

cosd

1

= =secO =R.HS
cosd

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°)

)



= /3 tan20°.

tan60° —tan20°

tan60° + tan20°

\/g —tan20°

1+ tan60°tan20° " 1—tan60° tan20°

\/g +tan20°

J3 tan20°.

V3 tan20°. 1 Bio00 1- J3tan20°

3—tan’20°
1—3tan’20°

3tan20° — tan’20°

NE)

3 tan 60°

Ex. 3) Prove that 2cosec2x + cosecx = secx. cot (x/2)

Solution : L.H.S.

Ex. 4) Prove that
=3

Solution : L.H.S.

1—3tan’20°

J3 tan [3 (20)]°

V3.3 =3=RHS

2cosec2x + cosecx

2 1
+ P
Sinx

sin2x

2 1

28inx cosx sinx
1+ cosx

SINX cosx

2cos? (x/2)
2sin (x / 2)cos (x / 2)cosx

cos(x/2) 1

Sin(x/2) "cosx

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

cosd

cos’@—cos36 sin’@+sin36
cosd sin@
sin’@ +sin360
sind

cos’0 —cos36
+

_ cos’6— [4cos36’ —3cos 9] n sin’6 + [3Sin9 - 4Sin39]

cosé

sin@

3sin@ —3sin’@

—3cos’0 +3cosd N
sin®

cosd

3cosl9(l —cos20) 3sint9(1 —sinzé?)

+ .

cos@ siné
=3sin’0 + 3 cos?0
= 3(sin’0 + cos?0)

=3(1)=3=R.HS.

Ex. 5) Prove that @34+ 1an34 _g0004 cos 44
tan5A4 —tan3 A4

tan54 +tan3 A4

Soln. : L.H.S. = —
tan5A4 —tan3 4

sin5A  sin3A

+
_ cos5A cos3A4
sinSA  sin3A4

cos5 A4 - cos3 A4

sinSAcos3 A+ cos5Asin3 A

cos5Acos3A4
= sinS5Acos3A—cos5Asin3 A

cos5Acos3 A

sinSAcos3A+ cos5Asin3A
sinSAcos3A4—cos5Asin3 A4

sin84 _ 2sin4 Acos4 4
sin2 A sin2 A

2.2sin2 Acos2 Acos4 A
sin2 A

= 4 cos2 Acos4A=R. H.S.

Ex. 6) Show that , where (cos 6 + isin 0)*
=cos 30 + isin 30, where 1> = —1.

Solution : L.H.S.= [cos6 + i sinO]®

=c0s’ 0+ 3 icos?0 sin O + 3 2 cosO sin? O + i sin’0
=cos* 0+ 3i (1 — sin?0) sinb — 3cosO sin® O — isin’0
= cos® 0 + 3i sin O — 3isin*0— 3cosO (1— cos? 0) — isin®0

= cos® 0 + 3isin O — 3isin*0 — 3cosO + 3cos’® O — isin’0

NLC



[4 cos® 0 — 3cos0] + i [3sin O — 4sin’0]
= ¢0s30 + isin360

=R.H.S.

Ex. 7) Show that 4sin® cos’0 — 4cosO sin’0
= sin40

Solution:

L.H.S = 4sin6 cos’0 — 4cos0 sin’0
= 4sinO cosO [cos® — sin*0]
= 2. (2sinO cosO ) (cos? O — sin’0)
= 2.sin20 . cos20
= sin 40
= R.H.S.

Ex. 8) Show that I+sin24 _ tan (%+ AJ

1—sin2 A
Solution :
LHS, = |Esin2d
1—sin2 A

_ \/sinzA +cos’ A+ 2sinAcosA
sin* A+ cos* A—2sinAcosA

(sind + cosA)*
(cosA—sinA)’

sinAd + cosA
cosA—sinA

cosA + sinA
_ cosA
cosA —sinA
cosA
sinA

1+
cosA

- sinA

cosA
1+tanA
1—tanA

T
tan Z +tanA

1—tan z tanA
4

tan (1 + Aj
4

= RH.S.

Ex. 9) Find sin %, cos 2, tan %

if tanx = %, x lies in II quadrant.

Solution : we know that 1 + tan?0 = sec?0

16 _ 9416 _25

sec2x=1+(—%)2=1+

9 9 9
5
= i_
sec x 3
But x lies in II quadrant.
", secx is negative.
: __5 : __3
.osecx=—_—_ . COSX=— —

(NN

: = : <
sinx =[] _cos?y = 1—(—§) = 55 =
4

x lies in II quadrant]

Losinx = 5 [..




Ex. 10) Find the value of tan %

Solution : let x = = - 2x= %
2tanx
we have tan 2 x = >
l—tan’x
2tan’
) T _ 8
. tan — = p
1—tan® ™
8
2y
— T . J—
lety—tan? s l—l_yz
1-)?=2y
Y2y —1=0
y= —2+2\/7 -1 i\/E
2
Since % lies in I quadrant y = tan % positive
.. tan % =2 -1

Ex. 11) Prove that
4 2 3
2 2 | X+— 2 — [
COS” x + cos ( 3)-1-005 (7[ 3) 3

Solution : L.H.S.

7
= cos?x + cos? ()H?j + cos? (7[—2?”)

T

l4+cos2| x+—

1+ cos2x 3
- -

2

1+cosZ(x—23”)

2

1 2
= 5 [3+cos 2x+ cos 2X+T

2r
+ cos (2?5—?)

L 27
= [3 + cos 2x + 2¢c0s2x cos ?]

1 2z
5 [3 + cos 2x + 2cos2x cos (E_Tj]
= L 3+ 2 2c0s2
= 5 [3+cos2x —2cos xcos?]

[3+cos2x —cos2x |

| |~

=R.H. S.

T
Ex. 12 —
x. 12) Find sin 0

— =18°
10

Let, 0 =18°,20 =36°, 30 = 54°

Solution :

We have 20 +30=90°
20 =90° - 36
sin 20 = sin (90° — 30)
2sin B.cos O =cos 3 0
2sin 0.cos 6 = 4.cos® 6 — 3 cosO
2sin 0 =4.cos’ 0 — 3
2sin 6 =4 (1 —sin?0) — 3
2sin 0 =4 — 4sin’0 — 3
4sin’0 + 2sin® — 1 =0

=2+ 4+ (441

sin® =
2(4)
2425
2(4)
0 ~1+4/5
sin 1
. ~1++/5
sin@ =
4
[+ © is an acute angle]
in1ge = TLES
4
sin — = 145
10 4




EXERCISE 3.3

T .. s
— 11) cos —

1) Find values of : 1) sin g g

2) Find sin 2x, cos 2x, tan 2x if secx = _TB ,

I
— <x<T
2

3) Prove the following:

1—cos26
1+ cos260

= tan?0

1) (sin3x +sinx)sin x + (cos3x-cosx) cosx = 0

iii) (cosx-cosy)*+ (sinx -siny)* = 4cos? (x R )
2
iv) (cosx-cosy)*+(sinx -siny) 2= 4sin’ @

v) tanx + cotx = 2 cosec2x

.. COSX+SIinx cosx—Sinx
Vi) - = 2tan2x

COSX—SIinX cosx + Sinx

vii) \/2+\/2+\/2+c0s8x =2 cosx

viii) 16 sinB cosO c0s20 cos40 cos80 = sinl160

sin3x N cos3x _ 2cotx

Sinx

1X)

COSX

¢ X1
cosx co 5 N
X) = —=<
1+ sinx . {
co +
2

(3)re=(3)
tan| — |+cot| —
2 2 = secO
cot(ej_mn(@j
2 2

x1)

Xii) — ! = cot 24
tan3A—tanA cot3A—cotA
. . . 5in68’
xiil) cos7° cos 14° cos28° cos 56° = 16c0s83"

ysin® (=160°) sin(180° —6) _ g2 00
sin70°

Xiv

sin@

xv) 2L o cose—1) (2 cos2x —1)

2cosx +1

3
xvi) cos’x + cos? (x +120°) + cos? (x—120°) = 5~

xvii) 2cosec 2x + cosecx = sec x cot (f
2

T 2
Xviii) 4cosx cos x+? +cos” 77737 |=cos3x

2

1+ tan® (x)
2

Xix) sinx tan ( j+ 2cosx =

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,

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

2) sinC—sinD = 2cos[c jsm(

3) cos C+cosD=2cos(C+D ( j

4) cos C—cos D = -2 sin(CJrDj sin (C_TDJ
2

=2 sin (CJFDJ sin (D—_Cj
2 2

Proof : We know that
C+D

and B—Q
2

Let, A=

SLAHB=Cand A-B=D

using these values in equations

1 48



in (4 + B )+ sin (4 + B) = 2sin AcosB
sin (4 + B ) +sin (4 + B) = 2sin Acos SOLVED EXAMPLES
sin (4 — B) +sin (4 — B) =2 cos 4 sinB
we get Ex. 1) Prove the following :
C+D C-D . .
sinC+sinD=2sin( 5 J cos( 5 j i) sin 40° — cos 70° = /3 cos 80°
1) cos 40° + cos 50° + cos 70° + cos 80°
C+D C-D o o
sinC—sinD=2cos( -; )sin( 5 ) =c0s 20° + cos 10
Simillarly Solution :
the equations, 1) LHS = sin40° - cos 70°
cos (A+B)= cosAcosB —sindsin B ...... 3) = sin (90° — 50°) — cos70°
cos (A —B)= cosAcosB +sindsin B ...... 4) = ¢os 50° — cos70°
gives, . .
_ = — 25sin 60°sin (—10°)
C+D C-D
cosC+cos D = 2 cos [ ] cos ( j
2 = 2'sin 60°sin 10°
C+D ¢c-D °
" cosC—cosD=—2sin( 5 j sin (Tj - 2x§ cos 80 = /3 cos 80
= RH.S
. sin (—0) = sinO
L.H.S.
—sin ( — j = sin (_(C_TDD = co0s 40°+ cos 50°+ cos 70° + cos 80°
= (cos 80°+ cos 40°) + (cos 70° + cos 50°)
=sin [D_C 80+40 80-40 0+50 0-50
2 =2 cos( hi )cos( - )+2005(7 i Jcos(7 - )
2 2 2 2
_ P (C+DJ . (D-C
- cosC—cos D =2sin | 7 ) sin | — = 2c0s 60° cos 20°+ 2c0s60° cos10°
=2 ¢0s60° (cos 20°+ cos 10°)
3.4.2 Formulae for conversion of product in to 1
sum or difference : =2 > (c0s20° + cos 10°)
For any angles A and B = ¢0s20° + cos 10°=R. H. S.

1) 2sin4 cos B=sin(4+ B) +sin(4 - B) ) )
Ex. 2) Express the following as sum or difference

2) 2cos AsinB=sin(4+B) — sin(4 —B) of two trigonometric function:
3) 2cosAcosB=cos(A+B) +cos(4 —B) i) 2 sin46 cos 20
Solution : = 2 sin 40 cos 20
= sin (40 +20) + sin (40 — 20)

= sin 60 + sin 20

4) 2sin A sin B=cos (4 —B) —cos (4 +B)




- . ( A+ B) . ( A B] Ex. 4) Prove that following.
i1) 4 sin sin | ——
2 cos(7x—5y)+cos(7y—5x) _ ot (x+)
_ ><[COS(AJFB A—B] o (A+B . A—Bj sin(7x—5y)+sin(7y —5x)
B T, 2 2
2 2 Solution : L.H.S.
= 2[cos B—cos 4] cos(7x—5y)+cos(7y—5x)
= 2c0sB —2cos 4 ~ sin(7x—5y)+sin(7y—5x)
Ex.3) Show that 2COS[7x—5y12L7y—5xjcos(7x—5y;7y+5xJ
Sin8x + sin2x -
—_— = 3 [ Tx=5y+T7y—-5x Tx-5y—Ty+5x
! cos2x —cos8x co8x 2“"( . ) . )COS( y2 . )
Soluti(?ngz L.H'.S2 c0s(x+ y)cos(6x—6y)
= SHOATE St S = sin(x+y)cos(6x—6y)
cos2x —cos8x
g B cos(x + y) B B
. [ 8x+2x 8x—2x = ——= =cot(x+y)=R H. S
2sin > cos > sin(x+y
2Sin(2x;8xjsin(8x;2xj 1) sin60 + sin40 — sin20 = 4cos0 sin26 cos30
_ 2sinSxcos3x Solution : L.H.S.
2sin Sxsin3x = sin60 + sin40 — sin20
= cot3x
_ . (60+40 6040 .
- RIS = 2sin ( > ]cos ( 5 j— 2sin0 cosH
= 2sin50cosO — 2sinBcosO
.. sin2oc+sin2f tan(oc+f) . .
i) sin2 o —sin2ff tan(oc —ﬂ) = 2 cos0 [sin50 —sin0O]
Solution : -
plution ‘ ' = 2cos0 | 2cos 20+0 Sin >0 9)
sin2 oc +sin2 B 2 2
LHS. =" 5
sin2 o< —sin2f§ = 2 ¢0s0.2c0s30sin260
2sin 20c42p cos 20c-2p = 4 cos0sin20cos30
= 2 2 = R.H.S
2005(2 * +2ﬂjsin(2 x —Zﬂj
2 2 cos3xsin9x — sinxcosSx .
B sin(oc +,B) cos(oc —ﬁ) cosxcosSx — sin3xsin9x tanox
cos(oc +f8) " sin(o =p3) Solution : L.H.S.
= tan(a+P).cot(a—P) cos3xsin9x — sinxcosSx
tan (oc +43) =~ cosxcos5x — sin3xsin9x
- tan(oc —f3) 2c0s3xsin9x — 2sinxcos5x
_ R HS = 2cosxcosSx —2sin3xsin9x
(=0
5



[sin (3x +9x) —sin (3x—9x) |- sin (x+ 5x) +sin (x - 5x)]
[cos (x+5x)+cos(x— Sx)] - [cos (9x—3x)—cos(3x+ 9x)]

sinl2x —sin (—6x) — sin6x —sin (—4x)

cos6x + cos (—4x) —cos6x + cosl2x

sinl2x +sin 6x — sinbx +sinédx

cos6x +cosdx —cosbx +cosl2x

sinl2x + sindx

cos12x+cosdx
12—-4x

. (12x+4x
2sin cos
( 2 j ( 2 j
12x+4x 12x—4x
2cos T cos( T

sin8x

=tan8x = R.H.S.
cos8x

1
iv) cos 20° cos 40° cos 60° cos 80° = T¢

Solution : L.H.S.

cos 20° cos 40° cos 60° cos 80°

cos 20° . cos 40°. % cos 80°

EXERCISE 3.4

Express the following as a sum or difference
of two trigonometric function.

2sin 4x cos 2x

. 2r T
2sin =— cos—
3 2

2c0s40 cos20
2¢c0835° cosT5°

Prove the following :

sin2x+sin2y _ tan(x+y)
Sin2x —sin2y tan(x—y)

Sinbx + sin 4x sin2x = 4cosx sin2x cos3x

sSinx — sin3x + sinSx —sin7x

i) = cof2x
cosx — cos3x —cosSx+cosTx

1v) sinl18°cos39° + sin6° cos15° = sin24° cos33°
16

3

16

V)  c0s20° cos40° cos60° cos80° =

vi) sin20° sin40° sin60° sin80° =

= % [cos 20° cos 40° cos 80°]
1 Let's Learn
= 7 [c0s(20°+40°) + cos (20°— 40°)] cos 80° [
1
= 7 [c0s60°) + cos (— 20°)] cos 80° 3.5 Trigonometric functions of angles of a
1 1 triangle
= 7 [7 c0s80° + cos 20° cos 80°]
) ) Notation: In A ABC; m £/ BAC=A,
= 7 [7 c0s80° + cos 20° cos 80°] m/ABC =B, m/ACB=C
1 1 1 LA+B+C=n
- 3 cos80° + 7 2cos 20° cos 80°
1 1 Result 1) In AABC, A+ B+C=mn
= 3 cos80° +?[cos (20 + 80 )+cos (20 — 80)] A+ B=n-C
1 1 i = g _
= g c0s80° + —= [cos 100° + cos (- 60)°] sin (4+ B)= sin (n—C)
) 1 sin (A+ B)= sinC
- 3 [cos80° + [cos 180° — 80°)] + R
1 e0s80° S0°] + 1 1 Simillarly:
= 5 [cos80°— cos =77
8 16 16 sin (B+(C)=sin4 and
= R HS. sin (C+B)= sinB
(21 )

51




Result 2) In AABC, A+B+C=mn
LB+C=n-C
.. cos (B+C)=cos (n—A)
s cos(B+C)= —cos A

Simillarly:
cos(A+B)=-cos C and
cos(C+A)=—cosB

Result 3) for any AABC
. . (A+B) _ C
1) sin 5 = cos 5
. (B+C) A
sin > = c0s 5
C+4 B
sin |~ 5 = C0s &~

.. (A+Bj . C
1) cos = sin >

2
B+CY) 4
cos > = sin >
C+4 B
coS ) = sin7
Proof.
i) In AABC, A+B+C=n .. A+B=n-C
A+BY =z-C @m C
B 2 2 2
. (A4+BYy _ . m C_ C
sin 5 = sm(2 -5 )—0052
. (A+B C
sin COS—~
B 2
Verity.
. [B+C) A
1) sin )
B+C) . ﬁ
2) cos 5 )Tsing

ii) In AABC, A+B+C=n

A+C n B . B
cos( jzcos(———)zmn?
2

(A+Cj_ . B
COS = S
> 2

SOLVED EXAMPLES

Ex. 1) In AABC prove that
1) sin2A + sin2B — sin2C = 4cosA cosB sinC
Solution : L.H.S. = sin24 + sin2B — sin2C

24-28B
= 2sin (214;23] cos ( j —sin2C

2
= 2sin(4 + B) cos (4— B) —2sinC cosC
= 2sin (n—C) cos (4A—B) — 2sinC cos [rt — (4+B )]
= 2sinC cos (4 — B) + 2sinC cos(4+ B)
= 2sinC [cos (4 — B) + cos(4+ B)

= 2 sinC.2cos S (%j

(A—B+A+Bj

= 4 sinC cos4 cosB
= 4 cosA4 cosB sinC

= R.H.S.

3 . A B C
11) cos4A+cosB + cosC =1+ 4sm? sin—~ sin >~

Solution : L.H.S = cos4 + cosB + cosC

_ C
= 2cos (A+BJ cos 4-B +1- ZSiHZT
2 2

_ C
= 2cos (E—gjcos A-B +1—- 2sin> =
2 2 b 2




C _ C
= 1+2sin7cos (ﬁj - 2sin27
2

—12'£cos
= +s1n2

= 1+ 2sin % '2Sin(A—BzA+B)Sin(A+B;A+Bj
= 1+4sin £ sin i sinﬁ
2 2 2
= 1+4sin i sin ﬁ sin£
2 2 2
= R.H.S.

ii1) sin’A + sin’B — sin’C = 2 sinA sinB sinC
Solution : L.H.S. = sin’A + sin’B — sin’C

1—cos2 A N 1—cos2B 3

2

1
5 [2 — cos2A — cos2B] — sin’C

.2
sin C

1
=1 -7 [cos2A + cos2B] - sin’c

1 2A+2B 24-28B
= 1_7' 2 cos cos 5

j— sin’C
=1 - sin’C— cos( A+ B )+ cos (A— B)
=cos’C —cos [t — C ] cos (4— B)

= cos’C + cosC cos (A— B)

=cos C [cosC + cos (A— B)]

=cos C [cos[ m — (A+B)] + cos (4— B)]

=cos C [- cos (4+B ) + cos (4— B)]

= cos C [cos (A-B) — cos (4+ B)]

= cosC.2sin (Mj sin (Mj
2 2

=2cosC sin A sin B
=2sin A sin B cos C

=R. H.S.

iv) cot4 cot B+ cot B cot+ cot C cotd =1
Solution : In AABC, A+B+C=n

©A+B =n-C

~tan (A+B)=tan (- C)
tanA +tanB

" 1—tand tanB =tan(n-C)

. tand + tan B = — tanC + tan4 tanB tanC
. tand + tan B + tanC = tan4 tanB tanC

AR NS S SR S B
“cotd cotB cotC  cotd cotB cotC

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

4 5 B <. ¢ A
V) tan 5 tan 5 + tan 5 tan > +tan 5 tan 5 =1

Solution : InAABC, A+B+C=nx

L A+FB =n-C ..

A+B_;z—C_££
2 2 2 2

A B T C
tan (7+7)=tan (7—7)
tané+tan§
2 2 C
4B~ 73
1—tan—tan —
2 2
A B
tan — + tan — 1
2 _ T~
B tan —

A
1—tan —tan —
2 2

. A B C A B
. [tan 5 +tan > ] tan 5 =] —tan )

o C B C A B
. tan 3 tan 3 +tan > tan 3 =]—tan 5 tan 3

. tan 7tan7+tan7tan?+tan?tan7 =]




cos4 —cosB +cosC +1 A C
cot ? cot 7

vi =
cosA +cosB +cosC —1

c0sA4 —cosB +cosC +1

Solution : L.H.S. =
cosA +cosB +cosC —1

[cosA—cosB]+[1+cosC]
[cosA +cos B] — [1 —CosS C]

25in[A+B]sin(B_A]+2cos2C
2 2 2
2COS(A+BJCOS(A;B)+(—2SH’12 gj

s C

2 2 2

2co0s| Z—< lcos A-B + —2sin2£
2 2 2 2
B—A4
2
+

ZCosCsin(
2

2sinCcos(A
2

]+ 2cos?
.2

=
)

B

[\

|
—
o
(@}
w2
7\
[
VI
N—
|
©“
=
N
|
b
+
oy
=

= cot >~ ( —Bj A+B
cos —cos ( )
(A+B+B—Aj (A+B_B—Aj
. 2 2 2
C 2sin 2 cos 7
= cot—=.
2 (A—B+A+B) (A+B_A—Bj
. 2 2 . 2 2
2 sin sin
2 2

. B A
28In —cos—
. 2 2
= cot—=.
2 2sinésinE
2 2
C CcOS—
= cot —
sin —
2
C A

= cot —cot —
2

= R.H.S.

EXERCISE 3.5

In AABC, 4+ B+ C= n show that

1) cos24+cos2 B+cos2C
=—1-4cos A cos Bcos C

2) sinA4+sinB+sin C
B A B C
—4cos2 cos &~ cos

3) cosA+cosB—cosC

B A B C
—4cos2 cos = sin— -1

4) sin* A + sin? B + sin’C = 2sinA sinB cosC
: Zi ; 2£. ; 2£.
5) sin 5 tsin®— = sin'>

_ 4 B . C
= 1-2cos 5 Cos & sin—

A BB C.CoA_
6) tanztan2+tan2tan2+tan2tan2—1

Aot et £ ot Lot oS
7) cot 5 tcot 5—+cot 5= =cot 5-cot- cot—

8) tan2A4 + tan2B + tan2C = tan24 tan2B tan2C

9) cos? A tcos? B — cos’C = 1— 2sind sinB cosC




[%% Let's Remember

1) cos (A4 — B)=cosA cosB + sind sinB

2) cos( A+ B)=cosA cosB — sind sinB
3) sin (A4 + B) =sind cosB + cosA sinB

4) sin (A — B) =sind cosB — cosA sinB

5) cos ( j = sin0 , cos [%—9)
j = cotf

6) sin (E + 9) = cos0, cos (1 + .9)
2 2

= sin0 , tan (£+9j= —cotO,

= sin6, tan (

lel

2
7) tan (A + B) = tanA +tanB
1—tan AtanB
8) tan (A +B)= tanA—tanB
1+ tan AtanB

9) sin (m —0) =sinb, cos (t — 0)
=—cos 0, tan (1 — 0) = —tanO

10) sin (1w + 0) = — sinB, cos (7 + 0)

= — cos 0 tan (n+ 0) = tan®

3
11) sin (3—7[—6?}: — cosb, cos {—”—Hj
2 2

= sin0, tan(%{— 6?) =cotO

3 3
12) sin(—ﬁJr GJZ —cos 0, cos (—”+9]
2 2
3
= sind, tan(TﬂJr 6’) =—coth

13) sin (2t — 6) = — sinB, cos (2 — O)
= cos0, tan (21— 6) = — tan®

2tand
1+tan’ @
c0s26 = c0s?0 — sin’0 = 2cos?0 — 1
1—tan’6@
1+tan’@

2tan@
1—tan’@

14) sin20 = 2sinBcosH =

=1-2sin’0 =

tan 20 =

15) sin 30 =3 sin 6 — 4 sin®* O
sin 30 = 4¢co0s’0 — 3cosO
3tan6 —tan’6

tan30 =
1-3tan’0
0 2tang
16) sin® = 2sinY cos Y. = —219
2 2 1+tan* =
2
cosO = cos? Q sin?Z 0 — =2cos* 2 0 -1
2 2 2
1—tan* =
—1-2sin? & = é
2 1+tan® —
2
Ztang
tan@ =
1 —tan* Q

17) 1+ cosO = 2cos? Q, 1 - cos® =2sin2?
2 2

1 +c0s20 =2¢0s%0, 1 — cos20 = 2sin*0

18) sin C + sinD = 2sin (C+D
sin C — sinD = 2cos (C;Djsin (C_Dj
cos C + cosD = 2cos [C;D cos (
cos C — cosD = —2sin (C;D)sin (C_Dj

cos C—cosD=2 sin(C;DJsin (D_Cj




19) 2 sind cosB =sin (A + B) + sin (4 — B)
2 cosA sinB = sin (4 + B) — sin (4 — B)
2 cosA cosB=cos (A + B) +cos (4 —B)
2 sind sinB = cos (4 — B) — cos (4 + B)

20) For AABC,

sin (4 + B) = sinC, sin (B + C) = sin4
sin (A + C) = sinB

vif) tan15° = tan & =3 =1 = cot75° = cot 2=

viii)

12 12

o

+1
T
tan75° = tan ¥ =2+ 3

=3 +1=cotl15° = cot X

= 12
J3-1
T
tan(22.5°) = tan <

= J2 - 1=cot67.5=cot 3

cos(A + B) =—cosC, cos (B + C) =—cosA 8
cos(A+ C)=—cosB
A+ B C BiC X) tan(67.5°) = tan &
sin ( j =cos>, sin ( j 8 T
2 2 = 2+ 1=cot (22.5) = cot
4 . (4+C) B
=c0s 5, sin | —— |=cos
cos (A +8 j ~sin % cos (B +C ) MISCELLANEOUS EXERCISE - 3
2 2
A A+ C B I) Select correct option from the given
— s COS( ) ]_ SiTy” alternatives.
. 1) The value of sin (n+1) 4sin (n+2) 4 +cos
Activity : .
(nt+a) 4 cos (n+2) A is equal to
Verify the following. A)sin4 B)cosA C)—cosd D)sin24
. oo e T J5-1 _ o 27
i) sinl8 “SMTE T Ty =cos 72 TC08TT  2) Iftand—tan B=xandcotB—cotd =y
thencot(A—-B)=...
. n N5+l . . (37 ( )
11) c0s36°=cos—= =sin 54°=sin | — 1 1 1 1
5 4 10 A) — - — B) ———
y X X Y
iii) sin72°=sin2—n=,/M=cosl °= cos = C) 1.1 X
5 4 10 x oy xX—y
iv) sin36° = sin 21 _ 10-245 _ c0s54° = cog 2% 3)  If sin® = nsin (0 + 2 a) then tan (0 + a)
S 4 10 is equal to
. . T \/§ -1 5w 1
v) sinl5° =sin — = ——=c0s75° = cos — A) 1 B) l-n
12 22 12 2 Ton
. o T V3+1 . meo . OT
vi) cosl15° =cos = = NG = sin75° = sin C) tan o D) Itn, 0 a
l-n
(Zz )




4)

5)

6)

7)

8)

9)

The value of OS,' is equal to......
+sin
A) tan [ B) tan oz 0
2 4 4 2

D) tan (£+gj
4 2

The value of cosA cos (60° — A)cos (60° +A)

is equal to.....
A) % cos 34 B) cos 34
O % cos 34 D) 4cos34

The value of

. .37 . 570 . Txr . 9x . 1lx . 137
sin —sin —sin —sin — sin —sin —sin — -
14 14 14 14 14 14 14 1s....
1 1 R S O
N B g © 128 Dase

If o + B +»=m then the value of

sin? o, + sin? B-sin® % is equal to.....

A) 2sina B) 2sina cos P sinx

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

T
2
3sin? 4 +2sin®> B =1 and 3sin2 A — 2sin2B=0

Let 0 <4, B < — satisfying the equation

then A+2B is equal to....

4 T
A)n B) > O 4 D) 2=
InAABC if cot 4 cot B cotC >0

then the triangle is....

A) Acute angled B) right angled
C) obtuse angled

D) isosceles right angled

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

is equal to.....

A) 3 B)% 023 D_L

23

IT) Prove the following.

1)

2)

3)

4)

S)

6)

7)

8)

9

tan20° tan80° cot50° = \B

If sin o sinf} — cos o cos p+ 1=0

then prove cot o tan B = —1

cos n cos ir cos S cos&7T - L
15 15 15 15 16

(1+cos£)(l+cos3—”) 1+cos5—” 1+c0s7—” =
8 8 8 8

cos12°+ cos 84°+ cos 156°+ cos132°=— %

cos(%+xj+cos(%—x} = /2 cosx

sinSx —2sin3x +sinx = tany

cos5x —cosx

sin? 6x — sin? 4x = sin2x sin10x

cos? 2 x — cos? 6 x = sindx sin8x

10) cotdx ( sinSx + sin3x) = cot x (sin5 x — sin3x)

1) cos9x—cosSx _

sin2x

sinl7x — sin3x cos10x

12) If sin 24 = Asin 2 B then prove that

13)

tan(A+B) _ A+1

tan(A—B) A-1
2e0s2AH ] _ 4 h(60°+ A) tan ( 60°— A)
2cos2A4—-1

14) tan A+tan (60°+ A)+tan (120° + A)= — tan34

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

57



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 tan2A4 + 4tan4A + 8cot 84 = cotA

19)IfA+B+C= 3771 then cos2A +
cos2B + cos2C =1 — 4sinAsinBsinC

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

3 .
COU'X = gecxcosecx—2sinx cosx
2
1+cot"x

21) tan’x
1+tan’x

3

22) sin20° sin40° sin80° = Y

J5-1

23) sinl8° = ——

4
24) cos36° = V541

25) sin36° =

c

26) sin’— =
8

27) tan % = J2-1

28) tan6°® tan42° tan66° tan78° = 1

29) sin47°+ sin 61°—sinl11°— sin2° = cos7°
30) /3 cosec20°— sec20° =4

31) InAABC, 2 C = 2% then prove that

3
cos’ A + cos’ B — cosAcosB = —

4

. v@*wa o




