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Miscellaneous Exercise Page: 81
1 Prove that: 2cos cosg—” +Cos 37 + 0035—7Z =0
13 13 13 13
Solution:

L.H.S. =2cos 4 cosg—”+cos 37 +coss—7[
13 13 13 13

sz S\ (3 _5m
13 13 |46 13 13
2 2

{cosx+cosy = ZCOSLX; chos(X;yJJ

T 97 4 -7
= 2C0S— COS— + 2C0S— COS| —
13 13 13 13

=2003£cosg—”+2003
3 13

77— Viys T
= 2C0S— C0S — + 2 C0S — COS —
13 13 13 13

T Or A T
= 2C0S— C0S— + 2 C0S— COS —

13 13 13 13
4

T Or
=2C0S—| COS— + COS —
13| 13 13J

9z Az O o
13 " 13 |,g13 13
2 2

C

= Zcosl 2C0S
13

T T S5r
=2C0S—| 2C0S— COS—
13 2 26

= ZCOS£><2><O><COS5—7T
13 26
=0=R.H.S.
2:
Prove that: (sin3x+sinx)sinx+(cos3x—cosx)cosx =0

Solution:
E:PR82X-{( 13+ sin X ) sin X + (oS 3X — COS X ) COS X

=sin3xsin X +sin? X+ c0s 3X CoS X —Cos? X
= C0S 3X COS X +Sin 3xsin x—(cosz—sin2 x)

=cos(3x—x)—Ccos2x Lcos(A— B) =cos Acos B+sin Asin BJ

=0
=R.H.S.

3:

Prove that: (cosx+ cos y)2 +(sinx—sin y)2 = 4c0s? XLZV
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Solution:

L.H.S. =(cosx+cosy)’ +(sinx—sin y)’

=C0s” X+C0s” Y +2C0S XCOS y +sin® X +sin” y —2sin xsin y

= (cos” x+sin” x)+(cos’ y +sin” y) +2(cos xcos y —sin xsin y)

=1+1+2cos(x+Y) [ cos(A+B)=(cos AcosB—sin AsinB) |
=2+2c0s(X+Y)

=2[1+cos(x+Y)]

= 2{1+ 2cos’ (%) —1} [cos 2A=2cos’ A—1]

= 4c0os> (%j =R.H.S

4.

Prove that: (cosx—cos y)2 +(sinx—sin y)2 —45in2 XY

2
Solution:
L.H.S. (cosx—cos y)2 +(sinx—sin y)2
=C0s” X+C0s” Y —2C0S X COS Y +Sin” X+sin” y —2sin xsiny
= (cos® x+sin” x)+(cos” y +sin’ y) - 2[cos xcos y +sin xsin y]
=1+1-2[ cos(x—VY)] [ cos(A—B)=cos Acos B +sin Asin B |
=2[1-cos(x-Y)]

=2[1—{1—2sin2(x;2y)H [cos2A=1-2sin? A]

— 4sin? (X;zyj S

5:
Prove that: sin X+sin3x+sin5x+4sin7x =4c0s XCos 2xSin4x
Solution:

It is known that sin A+sinB = 25in(AJ2r B).COS(A; Bj

L.H.S. =sinx+sin3x+sin5x+sin7x
=(sin X-+sin 5x)+(sin 3x+sin 7x)

. [ X+5x X—5Xx . [ 3X+TX 3X—7X
=2sin .COS +2sIn Cos
2 2 2 2
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= 25in3xc0os(—2x) + 2sin5x cos (—2x)

=2sIiN3xXc0s 2X+ 2sin5xcos 2x
=205 2x[sin 3x+sin 5x]

=2¢0S ZX{Zsin(SXZSXJ.COS(3X;5XH

=2C0S 2x[23in 4x. cos(—x)]
=4cos2xsin4xcosXx=R.H.S.

6:

Prove that: (sin7x+sin5x)+(sin9x +sin 3x) _ tan6x
" (cos7x+c0s5x)+(cos9x +cos3x)

Solution:

It is known that
sin A+sinB = Zsin(AJzr B).COS(A; Bj,cos A+COSB = ZCOS(A; Bj.cos(A_ Bj

2

(sin7x+sin5x)+(sin 9x +sin 3x)
(cos7x+c0s5x)+(cos9x +Ccos 3x)

. [ 7X+5X 7X—5x . 9X+3x 9x —-3x
2sin .COS +| 2sin .COS
2 2 2 2
TX+5X 7X—5x 9X + 3X 9x —3X
2C0S .COS +| 2cos .COS
2 2 2 2

=[4tBx.cos x] +[2sin 6x.cos3x]
~ [2cos6x.cos ] +[2cos6x.cos 6X]

LHS. =

_ 2sin 6x[cos x +Ccos 3x]
205 6x[cos X +C0s3x]
=tan 6x

7:

Prove that: sin3x+sin2x—sin x =4sin xcosgcosg—zx

Solution:
L.H.S. =sin3x+sin2x—sin x

=sin3x+| 2cos 2x+X sin 2x—X sin A—sin B =2cos A+B sin A-B
2 2 2 2
:sinSX{ZCOS(%JSin(EH
2 2
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=sin 3x+2cos%sin5
2 2

=25in3—2)(.cos%+2cos%sing [sin2A=23inAcosB]
3ax\ . (3x) . (x
=2c0S| — || sin| — [+SIn| —
2 )| 2 2
i 3X X 3x X
sl |26 |GG
=Zcos(—] 2sin 5 coS

2 2
sin A+sinB = 25in(A+ B)cos(A_ BJ
2 2
:Zcos(§j.25in xcos(i)
2 2

=4sin xcos[zjcos(§J =R.H.S.
2 2

8:

Find sini,cos5 and tanz, if tanx=_—4,x in quadrant 11
2 2 2 3

Solution:
Here, x is in quadrant 11.

. T
.., —<X<71&

T X 7
D<o <=

There, sin X : cos> and tan >
2 2 2
are lies in first quadrant.

It is given that tan x = —g

2
sec® X =1+tan® x :l+(jj :1+E _
3 9 9
. COS? X _9
25
—=C0S X =J_r§
5

As x is in quadrant I, cosx is negative.
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COSX =—
5
) X
Now, cos X =2cos 5—1

:>_—3=2c032§—
5 2

X. .
[ COSE IS pOSItIVE‘:l

. X. 1.
|: SIHE IS pOSItIVEj|

x 25 5

Thus, the respective values of sinz,cos5 and tan— are —,—, and 2.
2 2 2 5 5

9:

Find, sinz,cos5 and tan5 for cosx=—1,x in quadrant 111
2 2 2 3

Solution:
Here, x is in quadrant 111.

. 3T
L., T<X<—
2
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Therefore, cos5 and tan5 are negative, where sin5 as Is positive.
2 2 2
It is given that cos x = —% .

COS X :1—23inzg

, X 1l-—cosx
=sin“ ==

2

X ( j (“j 4/3 2
=sIn

"3

=sin 5 Q [ Sln—ISpOSItlve}

2 3
. Sinz—ﬂ ﬁ—ﬁ
T2 33 3

NOwW oS X = 2c0s? > > -1

e M) (55 (3

2 2 2 2 2 |3
=C0S— = _ L [ y cos5 IS negative}
3 | 2
V3 V3 3
%)
sin— NG
tani — 2 £ = _\/5
2 s (—1j
2 (B
Thus, the respective values of sin ; COS— 5 X and tanE are f TJ_ and—+/2..

10:

Find siné,coslandtan5 forsinx:l,x in quadrant 11
2 2 2 4

Solution:
Here, x is in quadrant 11.

. T
e, —<X<7m
2

T
S>—<=

X
<_
4 2 2
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Therefore, sin g cosg , tang are all positive.

It is given that sin x =%

2
coszx:l—sinzx:l—(lj 1B
4 16 16
:>cosx=—@ [cos x is negative in quadrant 1]
[ 15
iz X _1-cosx _ 4 ) 4415
2 2 2 8
—sin> = 4+15 {.-sinfisnegative}
2 8 2
B 4+\/1_5xg
8 2
_ 84215
16
B 8+2\/1_5
4
] [_Ej
4 u]
cos? X _LHCoSX _ _4 J15
2 2 2 8
=C0S— = —V15 { cos 2 is positve}
2 8 2
B 4+\/1_5Xg
2
_ [8-2415
16
_\8-215
4
« 8+ 215
nX_ o2 4 ) \8+215

2 cos;: \8-2415 _x/8—2\/1_5
4

_ [8+2V15 8+2415
8-215 8+2\15
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2
~ (8+2\/]3) _84_2\/]3_44_@

~\ 64-60 2

) . X X
Thus, the respective values are smg,cosi and tan 2

are \/8+2\/1_5 ,\/8_5\/1_5 and 4++/15

4
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