Trigonometric Functions

Chapter-3 Trigonometric Functions

Miscellaneous
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Question 2:

Prove that: (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0
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Trigonometric Functions

Answer :
L.H.S.

= (sin 3x + sin x) sin x + (cos 3x — cos x) cos x

—sin3xsinx +sin’ x + cos3x cos X —cos” X

= cos3XcosX +sin3xsinx —(c053 x —sin’ x)

= cos(3x — x) - cos 2x [cus(A ~B)=cos A cosB+sin Asin B]
=C052xX —cos 2x

=1

= RH.S.

Question 3:

X+}"

3 . . 3 *
cosx+cosy) +(sinx—siny) =4cos’
Prove that: 2

Answer :
LS, — (cosx +cosy) +(sinx —siny)’

= cos” X +¢0s” v+ 2cosxcosy+sin’ X +sin’ y— 2sin xsin y

= ({:033 X +sin’ x}+{cosz v +sin’ y‘)+ 2(cosx cos y—sinxsiny)

=1+1+2cos(x+y) [cus{fh + B) = (cos A cos B-sin Asin B}]
=2+2cos(x+y)
= 2[]+m5[x+ 1]]
:2[]+2c033(x+—5]—1} [cnsZA:stzh—]]
2

{

<Y
=4cns]Lx+}J RHS.

I

Question 4:
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Prove that: {::m;x _ ms}.}: + (s;in < —sin }.]: _dsin? XY
5

Answer :

LIS, = (cosx —cosy) +(sinx —siny)’

=08’ X+c05" V—2C0SXCo5y +5in° X +sin’ y—2sinxsiny
=(cos” x +sin” x)+(cos” y +sin” y) - 2[cos X cos y +sin x sin y]
= l+l—2[cns[x—}'ﬂ [cns(ﬁ—B]:cnsﬁms B+ sin Asin B]

=2[1-cos(x-y)]
=2[1_{1—zsinl(%m [cos2A =1-2sin" A]

— 4sin’ {"' ‘FJ —RHS.
2

Question 5:

Prove that: SINX +s8in3X+sin3x+sin 7x = 4cos x cos 2x sin4x

Answer :

sinA+sinB = Esin['éﬁ
It is known that

~LHS. = S$inX+sIn3x+sin3x+sin7x

=(sinx +sin5Sx )+ (sin3x +sin 7x )

. N A SN N — S5 . Ix 4+ Tx 3In —Tx
=2sn| ——— |rcos| —— |+ 2sin| ———— |CcOsS| ————
2 = 2 2

= 2sin3xcos(—2x )+ 2sin5x cos(—2x)
=2Z2s5in3xXcos2Xx +2sinSxcos 2x
= 2¢0s2x[sin3x +sin 5x|

= Zcoszx[zsin[@j : CDS[@]]

- Zcoszx[zsin 4x -CDS[—K}]

=dcos2xsindxcosx = R.H.S.
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Question 6:

(sin 7x +sin5x )+ (sin 9x + sin 3x ) _ tan 6x

Prove that: (cos 7x +cos5x)+(cos 9x +cos3x)

Answer :

It is known that

_RY ! ™ _
sin A +sinB = Esin[ﬁzﬁj-ms(g} cos A +cosB = ECGS(A;BJ-CGS[AF, B)

(sin 7x +sin 5x ) +(sin 9x +sin 3x)

LS. — (€0sTx+cos5x)+(cos9x +cos3x)

: [?mﬁx“ﬁ (Tx—35x ) , [9x+3x“ [93{—3:«:]
2sin -€0s ||+| 2sin -CoSs
_ . 2 J L 2 s 2 J . 2
B £y : r
[Ecﬁs[h-wx}-msf +3x ) L :
2 \

- [25in 6x-cosx]+[2sin6x -cos3x]

B [2cos6x-cosx]+[2cos6x-cos3x]

_ 2sinbx [cos x +cos 3x]

 2cosbx [ms X +c053x]
= tan 6x

=R.H.S.

Question 7:

- - \ ] X 3x
510 3% 451N 2% — 5In % = 45In X C05 — Cos —
Prove that: 2 2

Answer :

LH.S. = sin3x-+sin2x —sinx
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=35 3x +{5jn 23 —s5In x}

e _
=s5In3x+ Ecns(2x+x]sin[2x * | Sil‘lﬁ-Sil‘lB=:’.{:DS(A+B sin[A EW
L2 2 L2 2 )

= A

3x . [ x]
=351 3x +[2ms(—xjsin( ”
Y 7

)

- h, =

. Ix . %
=smn3x + 2 cos— sin —
2 2

. 3x Ix x . ox . .
=2s5mn— cos—+ 2 cos—sIln— [5||1EA=25|11,&-1:G5B]
“¥ “ ¥ 2

(3]l

L
[ [3.\:\” (3{] [3.\:\' r}{\"
) EH) PR
:2(:0%[3% Esm{ 2 5 - [{:GT 2"_} 2 t [sinA+sinB:25in| A:B|cns[u:|
2 2 2 ‘ w2
o
:Ecﬂs(% 2sin :-;ccns| %|
= =)

=dsnx ms(iJ COS (EJ =RHS
2 2

= a—

Question 8:

tanx =——
3 | x in quadrant II

Answer :

Here, x is in quadrant II.

T
— < X<
ie.,
T
=<
4
. X x x
sin—, cos— and tan —
Therefore, ys 2 2 are all positive.
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It is given that tan x = —%.

2 2 -4\ 16 25
sec’x=I+tan" x=1+| — | =l+—=—
3 9 9

> 9
SLC08T X = ——
2

= Ccosxy ==

| e SR

As x is in quadrant II, cosx is negative.

-3
COSX =-—
. 5

¥ _r
MNow, cosx = ZWS_E -1

::r_—3=2-c:4:m:'—1[—]
3 2

—2cos’X=1-2
5

X X, ..
= s —=— OC0s— 15 positive
PN [ 2 0P }
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::vsinx— 2 v sinx is positive
PRING . > i pos
_ 25
sin—=
5
A
sin o L - J
tan = —2 =£=2
cos [ 1 ]
2 |5
5i11£, (:m;E andtimi £1 ﬁ and 2
Thus, the respective values of 2 2 Zare 3 3

Question 9:

, X X X
sin—, cos— and tan— COSX = ——
Find 2 2 2 for 3, x in quadrant III
Answer :

Here, x is in quadrant III.

. s
e, <X <—

Tox in
= —L— < —
2 2 4
X X . X
Cos — tan — sin —
Therefore, 2 and 2 are negative, whereas 2 is positive.
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. 1
It is given that cosx = S

.. X
cosx =1 —251"2;

.2 X l—cosx

= 51N =
2
(-3) (3 3

.2 X 3 3 3 2
= sin” —= = ====

2 2 2 2 3
:;=-5'1n|i:"IIE [ sin is positive}

2 3 2
'z.‘inx—*"]Ir:'T:x:wE—‘kllrlg
2 333

n ] x.
cosx=2¢0o8 —=1

Now,
At (2
a X l4cosx 3 3 3 1
= 008 ——= = = = — —
2 2 2 2 2 3
= C0s—=-— I [ - cos~ is negative}
NE) 2
cos~ = —Lx = 3

sin—, cos— and tan—
Thus, the respective values of 2 2 2are 3 3

. x X ﬁ, _ﬁ,and -2
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Question 10:

. X X X . 1
sin—, cos— and tan— §inx =—
Find 2 2 2 for 4, x in quadrant II
Answer :

Here, x is in quadrant II.

) T
e, —<X<T

A
b3 |
M
B2 | =

. X X X
s5in—,cos — tan —
Therefore, 2 2 and 2 are all positive.

It is given that sinx =

c053x=l—sinzx=l—[lj =1
4

115
16 16

NE

LS X = -
4 [cosx is negative in quadrant II]
gin? X _ 1-eosx _ 4 ) 44415
2 2 2 8
= sin> = 4415 [ sin~ is positivc}
2 8 2
(44415 2
8
B+ 24/15
N e
_8+2415
4
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Jis
I1+| - 2 J_q
mSEE:chsx: :4— 15
2 2 2 B
) 4-4/15
= cos— = Jis { cos= is Pusitive]
2 8 2
_ [4=415 2
8
_ [8=24i5
16
82415
4
i
) 3+2~.h_5]
tan — = . z2 N N = ”8+2""|'E
cos® [8-2415 J8-2415
- 4
_\/8+2Jﬁxs+2ﬁ
§-2v15 8+2415
) J(mzﬁ]’ 845,
64 — 60 2
sini,, ::n:-;i and tﬂ.ﬁ1 JE—I_EJE, V(E_E\Eﬂ
Thus, the respective values of 2 2 2 are 4 4 .
and 4++/15
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