Viscellanenns Examples

3 12 here x and y both lie in second quadrant,

Fxample 28 Ifsinx=—, cosy-——“’l'?:,w

find the value of sin (x + y).

Solution We know that _
sin (x + y) = sin x cos y + cos x sin y - (1)
Now cos? =1—sin2x=1—-9—=‘1£
25 25
4

Therefore cosx = ig.

Since x lies in second quadrant, cos x is negative.

4
Hence COoS x = —-;
N 1in2 1 — cos? 1 = %>
sin’y =1 — =1- E=
ow Y y 169 169
| 5
1.e. sin y = 13

Since y lies in second quadrant, hence sin y is positive. Therefore, sin y = —5-— Substituting
13

the values of sin x, sin y, cos x and cos y in (1), we get
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3
sin(x +) = S X(~~ B}( 4},( ’
' ‘ | . , i 6 20 q
13, 5/ 13 i 'm”“"ﬁ
5 65 65

Prove that

X
'y ’ 9
cos 2X €08 —COS 3x COS— = §i 5
N = SIin 5 4 dX
2 2 X Sin “——2—— .

we have
I | 2cos 2x o8 = ~2 9x
5 —-2¢0s 7 cos 3x]

[ ’ X
cos| 2x+= |* _5 9x
[ 2) cos(2x 2]—COS(—2—+3x)—cos(22£—3x)]

1
=7|
T A 5
. cos—+ cos——-—cosls—{—cosﬁw = l[coszi- I’Sx_
2L 2 2 21 2 2 Ve
5x  15x 5x 15x i
| N\ 2] 22
Al osiES S sin P <
=2 2 2

[ 5% i o 5x
_ _gin5x sinf =75 = sin5x S~ = RH.S.
% 2
: T
Find the value of tan § )
i 22X = T
Letx—g.Then k
N 2tanx
ow tan2x = 5
]—tan” X

or

Let y= n
y=tan — =
n 8.Thenl -y
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or ]'7 4 2\' | = 0

) :?EE.[Z, _ 1142

Therefore Ve ?

T s positve. Hence
: LIRTR drant, y =tan o 1P
Since § lies in the first qua . 8

tan~ =2 -1.
8
X X X
3n ‘ in—, cos— and tan.
F il w1ftanx=%,n<x<—5-,fmdthevalueofsm2 7 7
3n , .
Soluting Since 7t<x<7,cosx 1s negative.
Al n<x<37t
%0 212 B

X X .
Therefore, sin E 1s positive and cos 5 1s negative.

J N
Now sec’x=1+tan’x= |+ — = —
16 16
Theref el [T
erefore cos’x=— Lly" '
25 Or COoS x 5 (Why?)
A
Now 25m25=1—cosx=l+i=2
S §°
Therefore sin? d = i
2 10
] X 3
O — = —
T T (Whyy
Agai LA
gamn 200822 ~l+cosx=l~i=l
S5 5
Therefore cosz> - 1
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X ]
2 T o Why?)
. X
% smE : \[\
tan—z‘ = *Ea‘x[‘ 10 _
» C()SE '\/_16 1 ‘3.

Fy 2 |
4y Prove that cos”x + qos2(x+§)+c052 -8 _3
3) 2

We have

I : | 270
1+ - 21
_ 1+4cos2x COS(2x+ 3J 1+°°S(2’_C”_3‘l
+ L ,
3 |

2 2

_ _1_ 3+ cos 2x+cos(2x+—2§£]+cos(2x-%7£)]

=

L.H.S.

i | 2
3 4 cos 2x + 2¢08 2x COS —é—]

L

N | =

—

Tt |
34cos2x+ 2cos 2x COS (n-g)]

I

N | —

-

e on Chaprer 3
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. Ifin a circle of radius 7, an arc of length / subtends an angle of @ radians, then

[=r@

-

T

+ Radian measure = _1—8_0-)‘ Degree measure
180 _

+ Degree measure = —;t—i( Radian measure

s cos’x +sin’x =1

s 1 +tan’x = sec’x

s 1+ cot’x = cosec’x

¢ cos (2ng + x) = cos X
4 sin (2ng + x) = sin x
& Sin (- x) = - sin x

» COS (—x) = cos x



cos (¥ F V) = COS X COS Y - sin x gip
cos (X~ »y) = COS X COS ¥ + sin v gip
n :
(—=X) =S8InX
s COS ( 2
T ox)=cosx
g S‘n( 2 ’ w

L sin (v +)) =sInX cos ¥ + cos x sin y

, sin (x —)) = SIN.X COS y — COS x sin y

T A . T
cos (f —x)=—cosx sin (& - x) = sin x
cos(f +x) =—cosx sin (& + x) = — sin x
cos (28 —x) =cos x - sin (A% —x)=—sinx

If none of the angles x, y and (x : y) is an odd multiple of - , then

2
tanx 4 tan y
fan (x + ) = 1« tanxtan y
. tan x = tan y
nkx-y)= 14 tan x tan y

If none of the angles x, y and (x 4 y) is a multiple of %, then

cotxcoty =1

cot X + e
(x+) coty 4+cotx
cot ( cotxcot y+1
X — ==
Ty =05 y = cotx
| - 1 - tan’x
) = : 2 -
€08 2x = cos?x — sin?x = 2cos2x — | = 1 =2 8I°X "y ap2y



b oo < tan x
®smAr=2sinycosy® S0
1+ tan " x
2Jtanu
® tan 2y = ——=
1= tan "1
® <n 3y =3siny - 4sin'Xx
® Ccos 31 = 4¢os' X — 3cosx
Itanx=tan x
® an 3y = S =
l=3tan_ x
. R x=
# (1) cosx—+cosy=2cos cos -
- . Fw B B
(I} COSX—COsSy=-—2sin sin
2 2
. E . X%y X=y
(m) smx-—siny=2sin cos
) . . ¥ =0 o Tiki
(1v) smmx—siny = 2¢cos s
= 2
® (1) 2cosxcosy=cos(x+y)+cos(x—y)
(1) —2sinxsiny=cos (x +y)—cos (x—y)
(mi) 2sinxcosy=sin(x + ) +sin (x — )
(1v) 2cosxsiny=sin (x + y) —sin (x — p).
% sinx =0 gives x = nik, where n€ Z.

2

# sinx =sin y impliesx =t + (- 1) y, where n€ Z.
® cosx

cosx =0givesx=(2n+1) -, wherene Z.

cos y, implies x =2nmt % ), where n€ Z.

® tan x =tan y implies x = m + y, where n€ Z.
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