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TRIGONOMETRY
Class XI
Q.1) Solve the equation or find the general solutions cos x + cos(2x) + cos(3x) = 0

Sol.1) We have, [cos(3x) + cos x] + cos(2x) = 0
= 2cos(2x) .cos(x) + cos(2x) =0
= cos(2x)[2cosx+1] =0

= cos(2x) =0 =>2cosx+1=0
=0=@2n+1)7 :>cosx=_71
Vs
=2x=02n+1)7 :cosxzcos(n—%)
Vs
=x=0@n+1); :>cosx=cos(2?n)
=nez Company with cos 8 = cosa here, 8 = x
2T
anda=?

0=2nmr+a
=>x=2nm + %ﬂ
X = 2n+1(%)andx = ZnHiZ?n;n € z ans.
Q.2) Solve, sin(2x) + cos(x) = 0.
Sol.2) We have, sin(2x) + cos(x) = 0

= 2sinx.cosx +cosx =0
=>cosx[2sinx+1] =0

=>cosx =0
=>cosf =0 =>2sinx+1=0
=>0=(2n+1)§ =>sinx=_71
T
=>x=(2n+1); :>sinx=sin(n+%)

. . 7T
= SIn X = Sin (?)

Company with sin@ = sina here, 8 = x

71T
and a = —
6

6 =nr+ (—1)"a
> x = (nm) + (-1
~x=2n+1 (g) and x = (nm) + (—1)"%;71 € z ans.
Q.3) Solve the equation: sin x — 3 sin(2x) + sin(3x) = cosx — 3 cos(2x) + cos(3x)
Sol.3) We have, sin x — 3 sin(2x) + sin(3x) = cosx — 3 cos(2x) + cos(3x)
= (sin(3x) + sinx) — 3 sin(2x) = (cos(3x) + cos x) — 3 cos(2x)
= 2sin(2x).cos(x) — 3 sin(2x) = 2 cos(2x) cos x — 3 cos(2x)
= sin(2x) (2 cosx — 3) = cos(2x) (2cosx — 3)
= sin(2x) (2cosx — 3) — cos(2x) (2cosx —3) =0
= (2cosx — 3) — (sin(2x) — cos(2x)) =0
Either 2cosx — 3 = 0 OR sin(2x) — cos(2x) = 0
= cosx = ;(not possible) = sin(2x) = cos(2x)
—1<cosf<1 =tan(r) =1
= tan(2x) = tan -

T
Here,9:2x;a’:Z
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>0=nrt+a
=>2x=n7r+%

=>Xx =%+§,n€zan5.

Q.4) Solve, 2 cos? x + 3sinx = 0.

Sol.4) We have, 2 cos? x + 3sinx = 0

=2(1 —sin?x) + 3sinx =0

= 2-2sin?x + 3sinx =0

= 2sin®x —3sinx—2=0

= 2sin®x — 4sinx +sinx —2 =0

= 2sinx(sinx — 2) + 1(sinx —2) =0

= (2sinx + 1)(sinx —2) =0

Either 2sinx + 1 = 0O0Rsinx —2=10
= sinx = —+ = sinx = 2 (not possible)

2 —-1<sinf <1

. . s
= sinx = sin (n +Z)
. . (7T

= sinx = sin (?)
7T
Here,9=x;a=?
>0=nn+(-1)"a

=>x = (nm) + (—1)"7?”;n € z ans.

Q.5) Solve, cot? f+——+3 = 0
sin @

Sol.5) We have, cot? 0+—— +3 = 0
sin 6

= (cosec?8 — 1) + 3 cosec +3 =0
= cosec? 6 + 3 cosecd +2=0
= cosec? 6 + 2 cosech + cosecd +2 =0
= cosec O(cosec + 2) + 1(cosecd +2) =0
= (cosec + 1)(cosecH +2) =0
= cosecld = —1 = cosecH = -2

=>sinf = —1 >sinf = =
2

=0 =nn+(—1)"37”OR 6 =nm+ (—1)”7?”,71 € z ans.

Q.6) Solve the equation: tan(2x) = — cot (x + g)

Sol. 6) We have, : tan(2x) = — cot (x + g)

= tan(2x) = tan <g + (x + g))

5n
= tan(2x) = tan (? + x)

57
Here 6 = 2x; a=?+x
=nn+a
51
=>2x=nn+?+x
5w
=>2x—x=n7r+?
57
=>x=nn+?,n€Zans.

Q.7) Solve, sin(3x) + cos(2x) =0
Sol. 7) We have, sin(3x) + cos(2x) =0
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= cos(2x) = —sin(3x)

= cos(2x) = cos (g + 3x)
Comparing with cos 8 = cos a
:>9:2x;a=§+3x
>60=2ntt+a

=2x =2nm + (§+3x)

Casel Case 2
T T
2x:2nn+§+3x 2x:2nn—5—3x
b4 T
=>—x=2n7r+§ =>5x=2nn—§
:>x=—(2nn+§);nE2ans. :>x=an—f—o;n€ZanS-
Q.8) Solve, V3 cos x + sinx = V2
Sol.8) We have, V3 cos x + sinx = V2
Here,a =+v3andb =1
Divide both sidesby V3 +1 =2
:gcosx+%sinx=§
T AP _ L3
:cos(g)cosx+sm(g)smx—cos(4)
= CoS (n - %) = cos G) .................. {cos AcosB +sinAsin B = cos(A — B)}
Form cos @ = cosa
p T T
"% 4
0=2nmrta«a
n_z +1r
X = nmw 2
—2nn+z+z
x 476
Casel Case 2
= onm+ >4 = =2 24
x = 2nm g} A x =2nm ;L A
x=2nn+£;n€zans. x=2nn—£;n€zans.
Q.9) Solve the equation, cot @ + cosec = /3

Sol.9) We have, cot 8 + cosecd = /3
N cos @ + 1 _ \/-?—)

sin 6 sin 8
=cosf +1=+3sin6
= cosf —+/3sinf = —1
Here,a = 1and b = —V3
Divide both sides by Vaz + b2 =1 +3 =2
1 V3 -1
§c059—7sin9 =7
. T . T
= cos(3) cos 8 — sin (;) sin @ = cos (n—g)

= oS (0 + g) = CoS (2?”)

21
Here, a = 3
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T 2n
>0+ =2nm+—

3~ “MET
0= 2nrt T
= = —_
MLy
Case 1l Case 2
9=2 +2n T =2 2w
= = _ = - —_—
nm 7{3 3 nm 3 3
=0 =2nmt +— >0=2nt—m

3 n € z ans.

Q.10) Solve, tan 8 + tan(26) + tan(36) =tan 0 tan(20) tan(30)
Sol.10) | We have, tan 8 + tan(26) + tan(36) =tan 6 tan(20) tan(36)
= tan 6 + tan(20) = —tan(30) + tan 0 tan(26) tan(36)

= tan 6 + tan(20) = —tan(360)[1 — tan 6. tan(26)]

tan 6+tan(260) _
1—tan6.tan(26)_ tan(39)

= tan(6 + 20) = —tan(30)
= tan(36) + tan(30) = 0
= 2tan(30) = 0

=tan(36) =0

=30 =nm

=0 =%;n € z ans.
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