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Question 1:
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Prove that: 2cos—cos— +c0s— +c0S— =0
13 13
Solution 1:

L.H.S. = 2003%0039—7[+0083—7[+0035—”
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= Zcos£ 2C0s C
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T T S5r
=2C0S—| 2C0S—C0S—
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= 2008£><2><O><C085—7[
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=0=R.HS.

Prove that: (sin3x+sin x)sin x+(cos3x—cosx)cosx =0

Solution 2;
L.H.S. :(sin 3x+sin x)sin x+(c033x—cos x)cosx

=sin3xsin X +sin? X+ c0s 3X oS X — oS’ X
= COS 3X COS X +Sin 3xsin x—(cosz—sin2 x)

= cos(3x—x)—Ccos2x [cos(A— B) =cos Acos B+sin Asin B]
=C0S 2X —C0S 2X

=0

=R.H.S.

Prove that: (cos x+cos y)2 +(sinx—sin y)2 =4c0s’ XLZy



Solution 3:

L.H.S. =(cosx+cosy)’ +(sinx—siny)’

=C0s” X+C0s” Y +2C0S XCOoS 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+20052 (%)—1} [COSZAzZCOSZ A—1]

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

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

2
Solution 4:
L.H.S. (cosx—cos y)2 +(sinx—sin y)2
=C0s” X+C0s” Yy —2C0S X COs Y +Ssin” X +sin® y —2sin xsiny
= (cos® x+sin” x)+(cos” y +sin’ y) —2[cos xcos y +sinxsin y]
=1+1-2[ cos(x—y)]| [ cos(A~B)=cos AcosB +sin Asin B |
=2[1-cos(x-Y)]

=2[1—{1—2sin2(%y)H [cos2A=1-2sin? A]

— 4sin? (%j “RHS

Prove that: sin X+sin3x+sin5x+4sin7x =4c0S XCos 2xSin4x

Solution 5;:

It is known that sin A+sinB = Zsin(AZ B).COS(A_ Bj

2
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




= 25in3xc0s(—2x) + 2sin5x cos (—2x)

=2siN3xCc0s 2X+ 2sin5xcos 2x
=205 2x[sin 3x+sin 5x]

=2c0S ZX{Zsin(BXZSXJ.COS(&(;SXH

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

(sin7x+sin5x)+(sin9x +sin 3x)

=tan6x
(cos7x+cos5x)+(cos9x +Ccos 3x)

Prove that:

Solution 6:
It is known that

sin A+sinB = Zsin(AJzr B).COS(A; Bj,cos A+cosB = ZCOS(A; BJ.COS(A; Bj

(sin7x+sin5x)+(sin 9x +sin 3x)

L.H.S. =
(cos7x+c0s5x)+(cos9x +cos 3x)

B [2sin 6x.cos x]+[2sin 6x.cos 3]
~ [2cos6x.cos x] +[2cos 6x.cos6X]

_ 2sin 6x[cos X +cos 3x]
~ 2c0s 6x[cos X +C0s3x]

=tan6x
=R.H.S

Prove that: sin3x+sin2x—sin x =4sin xcosgcos3—2X

Solution 7:
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
:sin3x+{2c03(%jsin(§ﬂ
2 2




=sin 3x+2003§sin5
2 2

=23in3—2)(.cos%+2003§sing [sinZA:ZSinAcosB]
3ax\ . (3x) . (x
=2c0S| — || sin| — [+SsIn| —
2 )7 (2 2
i 3x X 3x X
s, |20 G)Z)G)
=Zcos(—] 2sin > cosS

2 2

= ZCOS(%J.ZSM xcos(ij
2 2

=4sin xcos(ijcos(§] =R.H.S.
2 2

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

Solution 8:
Here, x is in quadrant I1.

. T
L., —<X<71&

T X
D<o <=

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

It is given that tan x = —%

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

As x is in quadrant I, cosx is negative.



COSX =—

5

) X
Now, cosx =2cos 5—1
:>—3—2cos2 X
5

X
=2c05° = =1-=
—=2c0s°

—CO0s

X. .
[ COSE IS pOSI'[IVE:l

X_2 { - sin Zis positive}
2 5 2

X 2%*/5 d2.

Thus, the respective values of sinz,cos5 and tan— are —,—
2 2 2 55"

Find, sinz,cosZ and tanZ for cosx:—l,x in quadrant 111
2 2 2 3

Solution 9:
Here, x is in quadrant 111.

. 3
l.e., 7Z'<X<?

7 X 3r
So<o<—
2 2 4



Therefore, cos5 and tan5 are negative, where sin5 as Is positive.
2 2 2
It is given that cosx = —% .

cosx:l—ZSinzg

» X 1-cosx
=sin“ ==
2
X ( ) (“j 4/3 2
=sIn
"3
=sin 5 ﬁ [ S|n—|sp05|t|ve}
NG
LsinXo¥2 B _V6
2 3 3 3

NOwW oS X = 2c0s > > -1

e M) 55 (3

2 2 2 2 2 3
=C0S— = _ L [ y cos5 IS negative}
3 C2
cos—:—ixﬁ:_—J§
V3 3 3
%)
sin— a2
tanz—_zzﬁz_ﬁ
2 s (_1j
2 B
Thus, the respective values of sin> > coszand tanE are \ég T\/_ and—+/2..

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

Solution 10:
Here, x is in quadrant 11.

. T
e, —<X<7m
2

T X
So<o<=
4 2 2



Therefore, sing, cosg,tang are all positive.

It is given that sin x =%

2
coszx:l—sinzx:l—(ij 1B
4 16 16
=>CO0S X =—§ [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
1 [_EJ
4 4
cos? X _LHCoSX _ _4 J15
2 2 2 8
=C0S= = —V15 [ cos> is positve}
2 8 2
B 4+\/1_5xg
8 2
_ [8-2415
16
_\8-215
4
« 8+ 215
nX_ o2 4 ) \8+215

2 cos;: \8-2415 _«/8—2J1_5
4

_ [8+2V15 8+2415
8-215 8+2\15




2
(8+2\/E) _8+2\/E_4+\/E

64 —-60 2

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

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