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Trigonometric Equations Ex 11.1 Q1(i)

We have,
i 1
sin8=—
2
= sing = sin Z
&
= the general solution is

8=nﬂ+(-1]”§;nez

Trigonometric Equations Ex 11.1 Q1(ii)

We have,
cos 8= —E
2
I
= cosS=oos{;r+E]
KL T
= cos 8 = 005 — L O0s — =
& [ =]

=~ the general solution is

it
.9=2mri——ér—,nez

Trigonometric Equations Ex 11.1 Q1(iii)

cosecd = -JE_
1
= — ==
sne
; 1
= 5ing = —5
= sin8 = sin [J}‘-}—%]

= sing=sin>" or sing=sin[~~
P 7

. B |
VSN == =

[ if sing=sina :>6'=mr+[-1]”a]

v §in(-8) = - sin .

el T
- Ne

8=mx+[—l) T

Trigonometric Equations Ex 11.1 Q1(iv)

We have,
secd = -\E
1
= -
s
= cosé = — L

= COs & = Ccos —
4

Frg
= .9=2mrizjnez

Trigonometric Equations Ex 11.1 Q1(v)

We have,
tang= L
3
= tan g =ta [E]
=}

= tan o = tan [— %] [+ tan(-9)

= 9=mr+[—£],nez
6

kg
ar 9=mr—g,nez

Trigonometric Equations Ex 11.1 Q1(vi)
We have,

—tan 9]




sece=2

1 2
= coss‘_E
= CO$9=£

2

= cosS:ms[%]
Fo
= 8=2nzt€Jnez

Trigonometric Equations Ex 11.1 Q2(i)
We have,

5in 28 = ﬁ
= sin 28 = sin [%J

= 28=nﬂ+[-1]”imez
3
i T
8= "E-'l'(-l)na,nﬁ Z
Trigonometric Equations Ex 11.1 Q2(ii)
We have,

o5 38 =

M| b=

= cosae=cos[g
i
= 38=2nﬂi§,nez

= 9=2n£ii,nez
3 9

Trigonometric Equations Ex 11.1 Q2(iii)
sin 98 =sin &
sin9¢ —sin =0
Apply sin A - sin B formula

{ N
sinA—sinB=2cos'A+B - B}

2 S
sin 98 —sin #=2cos58sin 46 =0
cos58sin 468 =0
=cos58=0(or)sin46=0

2n+l) 7

50 = ( (or)46 =nr

8= M (a,»)g= {E}Whe}‘en EZ
10 4

Trigonometric Equations Ex 11.1 Q2(vi)

We have,
sin 28 = cos 38
= Ccos 38 = sin 28
= Ccos 36 = cos[%- 29] [ COs [% - 5‘] = siné?]

= 3S=2nzt[§—29],nez
= either

59=2nn’+£,ne znr.9=2m:-.£,nez
2 2
I b
= 59=(4n+1]§1neznr8={4n-1}§

= 6'={4n+1)%,nezor9(4ﬂ—l]%m€2




Trigonometric Equations Ex 11.1 Q2(v)
We have,
tand+cot 28 =10

tan & = —cot 28
= cot 28 = - tanéd
= tan2d = -oot 8@

= tan29=—tan(%—8]
= tan 28 = L‘an[&?—%]
kil
= 29=nﬂ+[6-5),nez
= .S':rur—i,nez
2

Trigonometric Equations Ex 11.1 Q2(vi)

We have,
tan 38 = cot @
= tan 36 = tan [g-s] [ tan [g- 9J - oots']
= 39=nn+%—-9,nez
== 43 =ng + g- ez
= faZ X JReZ
4 =1
Trigonometric Equations Ex 11.1 Q2(vii)
We have,
tanas tand=1
= tan 26 = 1
lan@
— tan 28 = cot @

= £3n 26 = tan [%— .9]

= 26‘=rm+g—s,nez
T
= 39=nﬂ'+5,n€2
i bl
= 8=—+—,neZ
3 5]

Trigonometric Equations Ex 11.1 Q2(viii)
tan m& +cotnd =0
sinm@sin nf+cos mfcosnd =0
cos(m—-m)@ =0
(2k+1)
|\ T
U o )

A - &
( 2k+1)
=] AT |z kez
L 20m—n) )

Trigonometric Equations Ex 11.1 Q2(ix)

(m—n)f =

We have,
fan pf = cot g

= tan pé = tan[g—qsi]
= p&=nni(§—q9},nez
= (p+q}9=na+g,nez

= {p+q}8={2n+1]gmez

fern+1) ¢
" fn+m 2’

L=l




SR
Trigonometric Equations Ex 11.1 Q2(x)

sin2x+cosx=0

2sinxcos x+cosx=0

cosx(2sin x+1)=0

cosx=0or 2sinx+1=0

x=(4m—1]§orsinx=%l

ks T
x=(4m—1l‘|?orx=(4n—l)%; mmneZ

Trigonometric Equations Ex 11.1 Q2(xi)

We have,
sin@=tan @
= sing= ShE
cos &8
= sing = Sng =0
cos 8
= sa'ne(coss-l)-lj
= either sin8&=10 or cos8-1=0
= @=ns,nez or cos8=1
= cos8=cos0°
8=2mm, Mme z
Thus,

G@=nanez oOor@=2ma,mecz

Trigonometric Equations Ex 11.1 Q2(xii)
cos(2x) = -sin(3x)

b5
- = 3
— {05(—2 X.)

= cos(g + 3x)

e

Shag+lx= g + 3x

x=(4m-1)%r meZ
or
=>2n.?1'—2x=§+3x
s
={n-1)—,nelZ
x=(4n )10 1

Trigonometric Equations Ex 11.1 Q3(i)

We have,
sn?9-cose= L
4
= 1-00528—-:039=% [ sa'n26‘=1—-:0329]
2 3
= cos 9+C059_Z= 0
= 4cos?9+4c0s6-3=0
= 4cos26+60058-2c0s8-3=10 [factorize it]
= 2cosé(2cos 8+ 3)- 1(cos8 +3) =0
= (2cose-1)(2cs8+3) =0
= either
2co0s8-1=0 or 2cos@+3=0
1 3 iz .
= 0039=§ or c039=—§ [This is not possible as- 1< cos @ < 1]
= cosﬂ:oos%

b
= 9=2nxi§,nez




Trigonometric Equations Ex 11.1 Q3(ii)

We have,

Zcosle-Scos6+2=0
= 2c0s20 - 40056 -c05 G+ 2 =0 [use factnrizatinn]
= 2cos &(cos8-2)-1[cos8-2)=0
= (2cosg-1){cose-2)=0
= either

2c0s@=-1=10 or ;os@-2=0

1
= 0039=§ or cos@d=2
= cos & = cos% [ This is not possible as - 1< cos8< 1]
I

=% 9=2mri§mez
Thus,

9=2mr-_'-%,nez

Trigonometric Equations Ex 11.1 Q3(iii)

We have,

2sin?x +3cosx+1=0
= 2[1—m52x}+\|'§cosx+1=tl
= Ecoszx-ﬁcosx-3=tl

factorise it, we get,

= 2cosx -2 Boosx +Boosx-3=10
= 2m3x'cosx—ﬁ}+ﬁ[cosx—u§}=0
= (2005:{1—1’5){033;{—.5]:0
= either
o ] . |
cosx——? or cosx =3 [This is not possible as,~\1< cos x < 1]
g
= COSX =008 | & - =
[-4)
Sx
= COS X = 00§ —
B
S
= x=2mr-_'-?,nez

Trigonometric Equations Ex 11.1 Q3(vi)

We hawve,
4s5in?8-8cos@+1=0
= 4(1-mszs]-amss+1=o

= 4cos®8+8ms8-5=0
factarise it, we get,

4c05%8 +10c0s 8 - 20058 -5=10

=
= 2c0s8(2cos 0+ 5)-1(200s6 +5) = 0
= [2cos6-1)(2a0s8 +5) =0
gither 2cos8-1=0 or 2cos8+5=10
= -:'os8=% ar ooss=—g [This is not possible as- 1< cos 8 < 1]
el
= cos 8 = cos —
3
= 9=2nxt%,nez
Trigonometric Equations Ex 11.1 Q3(v)
We have,
fan2x+(1—ﬁ}tanx—ﬁ=ﬂ
= tanfx +tanx - f3tanx -3 =10
= ranx{ranx+1]—ﬁ(tanx+l]=ﬂ

= ftanx - Slftanx +1) =0




1 s

= either

tanx = 3 ar tanx = -1
I I
= tanx = tan— or fanx =-tan—
3 4
i T
= N=hr+,hez or X =mr-=—,Mmez
3 4
o I
LN = RF 4+ — or s - —,h,mez
3 4

Trigonometric Equations Ex 11.1 Q3(vi)

JonsS B- 2Q§sineoose—35in2 g=10

JE00sE 8- 2sinBcos8- 43sirr8=0  (Dividing by 43)
Jéoos:2 B+ sim%)or::se—35ir1€)c:c>s€)—~,|'§sin:2 g6=10
cosB(yEcos8+ sing)- 3singJScoss+ sing) =0
(JScosa+ singl{cosa-Eeing) = 0

N3 Cos6+ sine=0 or cos8-43sine=0
A 1 T
tang= - =-tan= or fanf=— = tan—
= 3 NE &
8=m:—f or e=m11:+E
3 =
nmeZ

Trigonometric Equations Ex 11.1 Q3(vii)
We have,
cos 49 = cos 28

g cos 48 - cos28 =0
= 25ing.s5in38=10
= either
sin@=0 or sn38=0
= G=hs,hez or 3I@=mr s
Thus,

i
& =nhr Drmg,n,mez

Trigonometric Equations Ex 11.1 Q4(i)
cos@+00s 28 +00538 =0

= cos28+ 2cos28.cos8 =0 [ cos 8 +cos 38 = 200528.0058]
= 00329[1+20039]=D
gither
cos28=10 ar 1+2cozd =0
= 29:[2n+1}£,nez or cos NERL
4 2
i T
= 9={2n+1}z,nez ar w39=+cos[x—§]
or 0036'=co32%
2
or 6'=2mrir?ﬂ,nez
Thus,
E g 2
9={2n+1}z, ar [Enxi?],nez

Trigonometric Equations Ex 11.1 Q4(ii)

cos@+ 00538 -cos 268 =0

= 2ros2f.cos8 -os28 =0
= cos 28 {2cos8 -1) =0
gither
cos 28 =0 or 2cosf =1
= 29={2n+1}£,nez e g b en
2 2 3
o s
= 9=(2n+1}—,nez of 8=2mr+t> mez
4 3
Trigonometric Equations Ex 11.1 Q4(iii)
58 + 5in 58 = 5in 38
- : ; . - O
= Zein 38 cos2d —sin3de =10 vERC +EnD =280 hi sl

r ]

c-D




= snad| Loz 2d-1|=U

= either
sin38 =0 or 2cos28-1=10
= W=hnr,hez ar m329=%=cos%
n
= 9=?ﬂ,nez ar 28=2mﬂi%,mez
ar §=mrtl
5]
Thus,
nar I
8=— ormw = nme zZ
3 5]

Trigonometric Equations Ex 11.1 Q4(vi)

We have,
1
cos 8, cog 28, cog 38 = =
1
=¥ 2-:05.5'.cos.‘3.5'.|:os:2.5'=E
= {cos48+cos28}00325'=%
2 1
= (2005 29—1+00329)00528=§
ik
o 2005‘329+CDS‘229—C‘0829=§
= 4cos?28+ 2005728 - 200520 -1=10
= 2cos? 28 (2c0s8+1)-1(2o0s28+1) =0
= [2cos®29-1)(2cos 29+1) - O
gither
2oos28-1=10 or = 2cos28+1=0
= cos 42 =0 OFsi=s cosES:—%
I kg
= 48=[2n+1]— or = cos28=cos2>
2 3
= 5‘={2n+1)% or = 28=2mﬂi2%
:,>.5'=.r'.".u1'iE
3
Thus,
8={2n+1)% ar 9=mxi%Jm,nez
Trigonometric Equations Ex 11.1 Q4(v)
We have,
cos 8+ 58 =cos528+ sin28
= cos 8- cos28 = 5in28 - sin g
G- I’ 7
=5 zsm?.sm—=2|:os—.sm—
e B e T B i
i 2o —=|sh—-cos— (=10
2 2 2
w38 38
= 2s8in—|sin—-oms—-=0
2 2 2
gither
sm§=|:u or se'nﬁ—co3§=tl
2 2 2
g -
= §=mrJne ar tan—=1=tan£
= G =2ng,he Z 0Or §=nz+£
2 4
or g=onZ+ T ne:z
Thus,
= & =2ng ar 2n£+£,ne
I -]

Trigonometric Equations Ex 11.1 Q4(vi)

We have,

SNG4+ 528 +5in38 =10
= S22+ 25in28, cos 8 =10
= sin2d+[l+2cosd) =0

either




sin2g=10 or 1+2cos8=10

1
= 28 =ns,ne =z ar COS‘S:—E:COS[JT—%]
= 8=nﬂ,nez ar 9=2mﬂi2?ﬂ,mez
Thus,

n 2
8=?ﬂ,nez ar 8=2mxi?ﬂ,mez

Trigonometric Equations Ex 11.1 Q4(vii)
Given . sinx + sin2x + sin3x + sindx =0
(sindx + sin 2x )+ ( sin3x + sinx ) =0
Using . (sinA +sinB) formula ==

2sin [ (4X:EX):| cos|:4x;2x:| + 2sin |:(3xjx):|cos |:(3xj—x ):| =0

=

- e -

2sin3x cosx + 2 sin2x cosx =0

2 cosx ( sindx +sin2x ) =10

2cos x (2 sin |:(3x+2x)j| cos |:(3x 2 )j|) =0

g g

5x X
4 cosx sin — cos— =10
) 2

Sx x
cosx =0 ; sin —=0;cos?=0

_ @otlyz 5x

@y
==t

2 g

2o+ 2mw
x =" cx=

i 22}

x= (et mr.ne

Trigonometric Equations Ex 11.1 Q4(viii)
We have,

Sin36 - sing = 4coste - 2

= 2Cos 28, sind = 2{2-:0329— 1)
=¥ 2cos 28, sind = 2ams 28 [ cos 28 = 2cos2 8- 1]
= 2cos 26 (sinG - 1) =0
either
cos28 =10 or sin8-1=0
T - el
= 29={2n+1)§,nez ar 5‘m9=1=5‘m§
I e I
= 8=[2n+1]z,nez ar 8= mr +[-1) E,mez
Thus,

9=(2n+1)%,nez ar mﬂ+(—1)m%,mez

Trigonometric Equations Ex 11.1 Q4(viii)
sin2x — sin 4x + sin6x=0
(sin 2x + sin 6x) — sin 4x =10

8 [(4x)

(Bx) (4= .

2_s1n| — |cos{ 5| — sin dx =0
L2 a2

2sindx cos2x —sindx =0

sin 4x (2cos 2x —1)=0

sindx =0 or 2cos2x — 1=10

4x =n(7) or cos2x = 1/2

;!:=[%r ]or c052x=cos[i;]
x=[% Jor x=n(.«r)i[g]

Trigonometric Equations Ex 11.1 Q5(i)
{ tan = +tan 2}:)_0
1tanz tan 2z

tanx +tan 2x +

[tanx-i—tan2x]|:l+;:|=0
1-tanx tan2x

tanx+tan2x { 2-tanz.tan2z)=0

tanz=tan(-2x) or tanx tanZx = 2




2tanx

X=n7 -2 or tanx. =
tan“x
2tan’x
3E=nsT or =2
1tan“x

Jx=nT or Stan®x=2-2tan’z

3= or 4 tan x=2

=% artantz= 1/2

nsT g )
X=?orx=mﬂ'itan (—=), nmeZ

N3
Trigonometric Equations Ex 11.1 Q5(ii)

tan &+ tan 28 =tan{F+ 28)
tan &+tan 28 0

tan&+tan 28— —— — — =
1-tan ftan 28

[tan &+tan 28] 1—%}:0
| 1—tan Stan

[1-tan Btan 26 -1

| 1-tanftan 28 |
[ —tan Stan 28

| 1-tan Stan 28

tan = Oortan 28 = Dartan F+tan 28 =10
1—tan® 8+2

S E R
1-tan” &

[tan & +tan 28]

[tan &+tan 2]

Hzmﬂ'or%or tan 9|:
Hzﬁﬁor%or tan Hziﬁ
Hzmﬁrorﬂ munecZ

Trigonometric Equations Ex 11.1 Q5(iii)

Wwe have,
tan3@ +tan 8 = 2tan 28

= tan30 -tan2d =fan 26 - tan o
pec: ] tan 38 —tan 28 = tan 268 - tan g
= 2sinc8sin2g =0
= either
sng =0 ar sin28 =0
=% G=hrs,heZ or 28=mrlnesz
= g=hgs,nez Oor 9=m%,mez

Trigonometric Equations Ex 11.1 Q6(i)

We have,
Sng+oos g = -JE

= %sa’n8+%m38=l
2
= sinZeing+cosZoose=1
4 4
g
= cog |8 -—|=cos0
=)
= 8—£=2mr,nez
4
I
=3 8=2Zngs+—,nhez

: 8=(8n+1}gmez

Trigonometric Equations Ex 11.1 Q6(ii)

JIcos 8 +sing =1
Divide both side by 2, we get

3

—coss+£s.fn5'= L
2 2 2

M|

I . 7
= cosgcos.5'+smgsm9=

ro| %3



xr r
= cos |8 - — =05 —
=) g
= 9=£=2ni—,nez
a]
= 9=2nxi£+£,nez
3 6

Trigonometric Equations Ex 11.1 Q6(iii)

We have,
sind +oos@ =1

divide bath side by «E, we get,

= - sinG + . msd = :
ETETTE
= sa’nisa'n9+cos£cos.9=i
4 2
I T
== cos (8- | =cos =
[7-5)-==3
= 9=%=2nﬂi—,nez

Trigonometric Equations Ex 11.1 Q6(iv)
We have,
cosecd = 1+cotd

1 cos &

= = T e
sing sihg
= l=sin@+cosd

Divide both side by 2, we get,

1 1 1
e —= A+ =osd = =
2 N2 N
7 : 1
= Smisme+msimss=—
4 4 N
= cos S—E =|:o,5‘E
4 4
= =" c_one+Z nez
4 4
kg
S[Emr +E] ar 2hr, e 2

Trigonometric Equations Ex 11.1 Q6(v)
|J§—1|0055+|-\f?_>+1|sin5=2

Divide an bath sides by 2.2

w@—ll |'\f§+1| 1
cos 84 sin = —

22 22 J2
. a1 \E—l e AL
sin [5‘+tan [mﬂ=smz

d= 29@?}'4—%03" 23@?}'—% neEZ

Trigonometric Equations Ex 11.1 Q7(i)
cotx+tanx=2

2enxcosx=1
sin2x =1
(2n+1)
2x= B T
2
{2n+1i

= T HEEZ

Trigonometric Equations Ex 11.1 Q7(ii)

2sin?© = 3cos©




2-2cos? ©=3cos©

2cos? B+3cos © -2=0
2cos? ©+4cos ©-cos ©-2=0
(cos ©+2) 2cos ©-1)=0
cos ©=-2 orcos ©=0.5
cos ©=-2, never possible
cos ©=0.5, ©=60, 300

Trigonometric Equations Ex 11.1 Q7(iii)

secxcosSx+1=0

cosSx+cosx
=0 =>cosxz0

COS X
2cos3xcos2x=0

cos3x=0o0rcos2x=0

3x=£or 2x=£
2
bl g
r=—,—
4 6

Trigonometric Equations Ex 11.1 Q7(iv)

25in® 8+5-6=0

sin &= l
2
sinf = iL
¥
D=t
4

Trigonometric Equations Ex 11.1 Q7(v)

Sin X -351n 2Xx+51n 3X = cos X - 3cos2kH cos 3x
(sin x+s1n 3x) -3sin 2x-(cos x+cos3x)+3cos 2x=0

251N 2xcos x-351n 2x-2c082xcos x+3cos 2x=0
sin2x(2cosx—3)—cos2x(2cosx—3)=0

i 2cosx—3listn2x—cos2x1=0

cosx=§orsin2;r—c:052x=0

butcosx E[—l,l] =508 x#%

SIN 2X = COS 2X

tan 2x=1

2x:?zi'r+f—r
4









