RD Sharma Solutions for Class 11 Maths Chapter 11
Trigonometric Equations

1. Find the general solutions of the following equations:
(iysinx =1/2

(i) cos x = — V3/2

(iii) cosec x = =2

(iv) sec x =2

(v) tan x =-1/V3

(vi) V3 sec x =2

Solution:

The general solution of any trigonometric equation is given as:
sin x = sin y, implies x = nm + (— 1)"y, where n € Z.

COs X = cos Y, implies x = 2n1T £y, where n € Z.

tan x =tany, implies x = nmm +y, where n € Z.

(i) sinx =1/2
We know sin 30° = sin 11/6 = %2
So,

Sin x = sin T1/6

-~ the general solution is

X =nt + (— 1)"1/6, where n € Z. [since, sin x =sin A=>x=n1 + (- 1)" A]
(i) cos x = — V3/2

We know, cos 150° = (- ¥3/2) = cos 511/6
So,

Cos x = cos 511/6

-~ the general solution is

X = 2nTT + 511/6, where n e Z.

(iii) cosec x = — 2

Let us simplify,

1/sin x = — 2 [since, cosec x = 1/sin X]

Sin x = -1/72



= sin [T + 11/4]

= sin 511/4 or sin (-11/4)

-~ the general solution is

X = nt + (-1)™ /4, where n € Z.
(iv) sec x = \2

Let us simplify,

1/cos x = V2 [since, sec x = 1/cos X]
Cos x = 12

= cos /4

-~ the general solution is

X =2n1 £ /4, where n € Z.

(v) tan x = -1/N/3

Let us simplify,

tan x = -1/\3

tan x = tan (11/6)

= tan (-11/6) [since, tan (-x) = -tan X]
-~ the general solution is

X = nTT + (-11/6), where n € Z.

or X = Nt — 11/6, where n € Z.
(vi) V3 sec x = 2

Let us simplify,

sec x = 2/\3

1/cos x = 2/N3

Cos x = V3/2

= cos (11/6)

-~ the general solution is

X =2nT £ 1/6, where n € Z.

2. Find the general solutions of the following equations:
(i) sin 2x = V3/2

(i) cos 3x =1/2

(iii) sin 9x =sin x

(iv) sin 2x = cos 3x

(VYtanx +cot2x =0



(vi) tan 3x = cot x
(vii)tan 2x tan x =1
(viii) tan mx + cot nx =0
(ix) tan px = cot gx
(X)sin2x +cos x =0
(xi) sin x =tan x

(xii) sin 3x +cos 2x =0

Solution:

The general solution of any trigopnometric equation is given as:

sin x = sin y, implies x = n1T + (- 1)"y, where n € Z.

Cos X = cos Y, implies x = 2nTT £y, where n € Z.

tan x =tany, implies x = nmT +y, where n € Z.

(i) sin 2x = V3/2

Let us simplify,

sin 2x = V3/2

= sin (11/3)

-~ the general solution is

2x =n + (-1)" /3, where n € Z.
X =nm/2 + (-1)" 71/6, where n € Z.
(if) cos 3x = 1/2

Let us simplify,

cos 3x = 1/2

= cos (11/3)

-~ the general solution is

3x =2n1 £ /3, where n € Z.

X =2nT/3 + 11/9, where n e Z.
(i) sin 9x = sin x

Let us simplify,
Sin9x-sinx=0

Using transformation formula,

Sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2

So,
= 2 cos (9x+x)/2 sin (9x-x)/2



=>cos 5x sin4x =0

Cos5x=0o0rsin4x=0

Let us verify both the expressions,

Cos 5x=0

Cos 5x = cos 11/2

5x = (2n + 1)11/2

X =(2n + 1)1/10, where n € Z.

sin4x =0

sin4x=sin 0

4x = n1r

X = nt/4, wheren € Z.

-~ the general solution is

X =(2n + 1)11/10 or n11/4, where n € Z.

(iv) sin 2x = cos 3x

Let us simplify,

sin 2x = cos 3x

cos (11/2 — 2x) = cos 3x [since, sin A = cos (11/2 — A)]
/2 — 2x = 2nTT £ 3X

/2 — 2x = 2n1T + 3x [or] /2 — 2x = 2nTT — 3X
5x = 1/2 + 2nTT [0Or] X = 2nTT — T1/2

5x=11/2 (1 +4n) [or] x = 1/2 (4n — 1)
x=1/10 (1 +4n) [or] x = 1/2 (4n — 1)

~ the general solution is

x =11/10 (4n + 1) [or] x = 11/2 (4n — 1), where n € Z.
(v)tan x + cot2x =0

Let us simplify,

tan x = — cot 2x

tan x = — tan (11/2 — 2x) [since, cot A = tan (11/2 — A)]
tan x = tan (2x — 1/2) [since, — tan A = tan -A]
X = N1 + 2x — 11/2

X =NT —T1/2

-~ the general solution is

X =n1 —T11/2, where n € Z.



(vi) tan 3x = cot x

Let us simplify,

tan 3x = cot x

tan 3x = tan (11/2 — x) [since, cot A = tan (T1/2 — A)]
3X =N+ 1/2 — X

4x = nTT + 11/2

X =nT1/4 + 11/8

-~ the general solution is

X =n11/4 + 11/8, where n € Z.

(viiytan 2xtanx =1

Let us simplify,

tan 2xtanx =1

tan 2x = 1/tan x

=cot X

tan 2x = tan (11/2 — x) [since, cot A = tan (11/2 — A)]
2X=nT + 1/2 — X

3x = n1 + 11/2

x =n1/3 + 11/6

-~ the general solution is

X = nm/3 + 11/6, where ne Z.

(viii) tan mx + cotnx =0

Let us simplify,

tan mx +cotnx=0

tan mx = — cot nx

=—tan (11/2 — nx) [since, cot A = tan (11/2 — A)]
tan mx = tan (nx + 11/2) [since, — tan A = tan -A]
mx = K1T + nx + 11/2

(m—=n) x =k + 11/2

(M=-n)x=1m(2k + 1)/2

x =11 (2k + 1)/2(m — n)

-~ the general solution is

X =1 (2k + 1)/2(m — n), where m, n, k € Z.

(ix) tan px = cot gx



Let us simplify,

tan px = cot gx

tan px = tan (11/2 — gx) [since, cot A = tan (11/2 — A)]
pX = NTT % (T1/2 — gX)

(p+q)x=nm+Tm/2

x = nmr/(p+q) + 1M/2(p+q)

=1 (2n +1)/ 2(p+q)

-~ the general solution is

X =17 (2n +1)/ 2(p+q), where n € Z.
(x)sin2x+cosx=0

Let us simplify,

sin2x+cosx=0

COS X = — sin 2X

COS X = — ¢os (11/2 — 2x) [since, sin A = cos (T1/2 — A)]
= cos (T — (11/2 — 2x)) [since, -cos A = cos (T — A)]
= cos (11/2 + 2x)

X =2nT % (11/2 + 2X)

So,

X =2nT + (1/2 + 2x) [or] X = 2nTT — (T1/2 + 2X)

X =—T1/2 — 2n1T [or] 3x = 2nTT — T1/2

Xx=—=1/2 (1 +4n)[or] x =11/6 (4n — 1)

-~ the general solution is

X =—T1/2 (1 +4n), where n € Z. [or] x = 11/6 (4n — 1)
x =T1/2 (4n — 1), where n e Z. [or] x = T1/6 (4n — 1), where n € Z.
(xi) sin x =tan x

Let us simplify,

sin x = tan x

sin x = sin x/cos X

sin X €cos X = sin X

sinx (cosx—-1)=0

So,

Sinx=0o0rcosx—1=0

Sinx=sin0[orjcosx=1



Sin x = sin 0 [or] cos x = cos 0

X = n1 [or] X = 2mTT

-~ the general solution is

X = n1 [or] 2mTT, where n, m € Z.

(xii) sin 3x + cos 2x =0

Let us simplify,

sin 3x + cos 2x =0

COs 2x = — sin 3x

€0os 2x = — cos (11/2 — 3x) [since, sin A = cos (T1/2 — A)]
cos 2x = cos (1 — (11/2 — 3x)) [since, -cos A = cos (1T — A)]
cos 2x = cos (11/2 + 3x)

2x = 2nTT % (11/2 + 3X)

So,

2x = 2n1 + (11/2 + 3x) [or] 2x = 2nTT — (11/2 + 3X)

X = -T1/2 — 2nTT [or] 5X = 2nTT — T1/2

X =-1/2 (1 +4n)[or] x =1/10 (4n - 1)

X =—T1/2 (4n + 1) [or] T1/10 (4n — 1)

-~ the general solution is

X=—T1/2 (4n + 1) [or] 1/10 (4n — 1)

x=1/2 (4n—1) [or] /10 (4n — 1), where n € Z.

3. Solve the following equations:

(i) sin?x —cos x =1/4
(i2cos’x—-5cosx+2=0

(i) 2 sinx+V3 cos x+1=0
(iv)4sin2x—-8cosx+1=0

(v)tanx + (1 —V3)tanx-V3=10

(vi) 3cos2x —2V3 sin x cos x — 3 sin?x =0

(vii) cos 4x = cos 2x

Solution:

The general solution of any trigonometric equation is given as:
sin x = sin y, implies x = n1T + (- 1)"y, where n € Z.
COS X = cos Yy, implies x = 2nT £y, where n € Z.

tan x =tany, implies x = nmm +y, where n € Z.



(i) sinx —cos x = 1/4

Let us simplify,

Sin?X — COS X =Y

1 —cos?x —cos x = 1/4 [since, sin? X = 1 — cos? X]
4—-4cos?x—4cosx=1
4cos?x +4cosx—3=0

Let cos x be ‘K’

So,

4kz+4k-3=0

4k2 -2k +6k-3=0

2k (2k-1)+3(2k-1)=0
2k-1)+(2k+3)=0
(2k—1)=0o0r(2k+3)=0
k=1/2 ork=-3/2

cos x = 1/2 or cos x = -3/2
we shall consider only cos x = 1/2. cos x = -3/2 is not possible.
so,

COS X = cos 60° = cos 11/3

X =2nT + 11/3

~ the general solution is

X =2nT + /3, where n € Z.
(ii)2cos?x—-5cosx+2=0
Let us simplify,
2cos’x—5cosx+2=0
Let cos x be ‘K’
2ke—5k+2=0
2ke—4k -k +2=0
2k(k-2)-1(k-2)=0
k-2)(2k-1)=0
k=2ork=1/2
cosx=2orcosx=1/2

we shall consider only cos x = 1/2. cos x = 2 is not possible.

SO,



COs X = cos 60° = cos 11/3

X =2nT + 11/3

-~ the general solution is

X =2n1 + 11/3, where n € Z.
(iii) 2 simx + V3 cosx+1=0
Let us simplify,
2sinex+V3cosx+1=0

2 (1-cos?x) + V3 cos x + 1 =0 [since, sin> x = 1 — cos? X]
2-2cos?x+V3cosx+1=0
2cos?x—V3cosx-3=0
Let cos x be ‘K’
2k2—\3k-3=0

2k: -2V3k+V3k-3=0

2k(k —\3) +V3(k —V3) =0

(2k +V3) (k—3)=0

k=13 ork=-V3/2

cos x = V3 or cos x = -V3/2
we shall consider only cos x = -V3/2. cos x = V3 is not possible.
so,

cos x = -\3/2

cos X = cos 150° = cos 511/6

X = 2n1 £ 511/6, where n € Z.
(iv)4sinzx—8cosx+1=0
Let us simplify,
4sinPx—8cosx+1=0

4 (1-cos?x)—8cos x+1=0][since, sin?x =1 — cos? X]
4—-4cos?x—8cosx+1=0
4costx+8cosx—-5=0

Let cos x be ‘K’

4k +8k-5=0

4kz -2k + 10k —-5=0

2k(2k — 1) + 5(2k — 1) = 0
(2k+5)(2k-1)=0



k=-5/2=-250rk=1/2

cosx=-25o0rcosx=1/2

we shall consider only cos x = 1/2. cos x = -2.5 is not possible.
SO,

COoS X = cos 60° = cos 11/3

X =2nT + 11/3

-~ the general solution is

X =2nT + /3, where n € Z.

(v)tan x + (1 —V3)tan x —\V3 =0

Let us simplify,

tan’ x + (1 —V3)tan x —\V3 =0

tan’ x + tan x —\V3 tan x— V3 =0

tan x (fan x + 1) — V3 (tanx + 1) =0

(tanx + 1) (tan x —V3)= 0

tan x = -1 or tan x = \3

As, tan x € (-~ , =) so both values are valid and acceptable.
tan x = tan (-11/4) or tan x = tan (11/3)

X =mT — 1/4 or X = nTT + 11/3

-~ the general solution is

X = m1T — 1/4 or n1T + T1/3, where m, n € Z.

(vi) 3 cos? x — 243 sin x cos x — 3 sin?x = 0

Let us simplify,

3 cos? x — 2\3 sin x cos x — 3 sin?x = 0

3 cos? x — 3V3 sin x cos x + V3 sin x cos x — 3 sin? x = 0
3 cos x (cos x — V3sin x) + V3 sin x (cos x — V3 sin x) = 0
V3 (cos x — V3 sin x) (V3 cos x + sin x) = 0
cosx—V3sinx=0orsinx+v3cosx=0

cos x = V3 sin x or sin x = -3 cos x

tan x = 173 or tan x = -V3

As, tan x € (-= , =) so both values are valid and acceptable.
tan x = tan (11/6) or tan x = tan (-11/3)

X =mTT + T1/6 or X = nT1 — 11/3

-~ the general solution is



X = mTT + 11/6 or nT — 11/3, where m, n € Z.

(vii) cos 4x = cos 2x

Let us simplify,

COS 4X = cos 2X

4x = 2nTT + 2X

So,

4x = 2nTT + 2x [or] 4x = 2nTT — 2X

2x = 2nTr [or] 6x = 2nTT

X = nTT [or] X = nT1/3

-~ the general solution is

X = n1T [or] nT1/3, where n € Z.

4. Solve the following equations:

(i) cosx +cos 2x+cos 3x =0

(il cosx +cos 3x—-cos 2x =0

(iii) sin x + sin 5x = sin 3x

(iv) cos x cos 2x cos 3x =1/4

(V) cos x +sin X = c0s 2x + sin 2x

(vi) sin x +sin 2x +sin 3x =0

(vii) sin x + sin 2x + sin 3x +sin 4x =0

(viii) sin 3x —sin x =4 cos?x —2

(ix) sin 2x —sin 4x + sin 6x =0

Solution:

The general solution of any trigopnometric equation is given as:
sin x = sin y, implies x = n1T + (— 1)"y, where n € Z.
COS X = cos Y, implies x = 2n1T £y, where n € Z.
tan x =tany, implies x = nmm +y, where n € Z.

(i) cos x + cos 2x + cos 3x =0

Let us simplify,

COS X+ cos 2x +cos 3x=0

we shall rearrange and use transformation formula
cos 2x + (cos x + cos 3x) =0

by using the formula, cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2

€0S 2x + 2 c0os (3x+x)/2 cos (3x-x)/2 =0



Cos 2x + 2cos 2x cos x =0
cos2x(1l+2cosx)=0
cos2x=0o0rl1+2cosx=0

cos 2x = cos 0 or cos x =-1/2

COs 2Xx = cos T1/2 or cos x = cos (1T — 11/3)

COS 2X = cos T1/2 or cos x = cos (211/3)

2x =(2n + 1) /2 or x = 2m1r £ 211/3

X =(2n + 1) /4 or x = 2m1T £ 211/3

-~ the general solution is

X =(2n + 1) 11/4 or 2m1r £ 211/3, where m, n € Z.
(if) cos x + cos 3x —cos 2x =0

Let us simplify,

COS X+ C0S 3Xx—Cc0s 2x =0

we shall rearrange and use transformation formula
COS X—C0S 2x + cos 3x =0

—C0s 2x + (cos x +cos 3x) =0

By using the formula, cos A + cos B = 2 cos (A+B)/2 cos (A-B)/2
—C0S 2x + 2 cos (3x+x)/2 cos (3x-x)/2 =0
—CO0S 2X + 2cos 2x cos x =0

cos2x (-1+2cosx)=0
cos2x=0or-1+2cosx=0

cos 2x = cos 0 or cos x = 1/2

COs 2x = cos 11/2 or cos x = cos (11/3)
2x=(2n+ 1) /2 or x = 2mTT £ T1/3

X=(2n + 1) 11/4 or x = 2mm £ /3

~ the general solution is

X=(2n + 1) /4 or 2m1r £ 11/3, where m, n € Z.
(iii) sin x + sin 5x = sin 3x

Let us simplify,

sin X + sin 5x = sin 3x

sin x + sin 5x —sin 3x =0

we shall rearrange and use transformation formula

—sin3x+sinx+sin5x=0



—sin 3x + (sin5x +sinx) =0

By using the formula, sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
— sin 3x + 2 sin (5x+x)/2 cos (5x-x)/2 =0
2sin 3x cos 2x —sin 3x =0

sin3x (2cos2x—-1)=0
sin3x=0o0r2cos2x—-1=0

sin 3x = sin 0 or cos 2x = 1/2

sin 3x = sin 0 or cos 2x = cos T11/3

3x = n1r or 2x = 2mTT + /3

X =nTm/3 or x =mt + 11/6

-~ the general solution is

X = n11/3 or m1r + 11/6, where m, n € Z.

(iv) cos x cos 2x cos 3x = 1/4

Let us simplify,

COS X €Oos 2x cos 3x = 1/4

4 cosxcos2xcos3x—1=0

By using the formula,

2cosAcosB=cos (A+B)+cos(A-B)
2(2cos x cos 3x) cos 2x—1=0

2(cos 4x + cos 2x) cos2x—1=0

2(2c0s? 2x — 1 + cos 2x) cos 2x — 1 = 0 [using cos 2A = 2c0s?A — 1]
4c0s® 2X — 2€0Ss 2X + 2c0s22x—-1=0
2c0s? 2x (2cos 2x + 1) -1(2cos 2x+1) =0
(2cos22x—1)(2cos2x+1)=0

So,

2cos 2x+1=0o0r (2cos?2x—-1)=0

cos 2x = -1/2 or cos 4x = 0 [using cos 20 = 2cos?0 — 1]
cos 2x = cos (1 — 11/3) or cos 4x = cos T1/2
COoSs 2x = cos 211/3 or cos 4x = cos T1/2
2x=2mm + 2m/3 or4x = (2n + 1) 11/2
x=mmzTm/3orx=(2n+ 1) 1/8

-~ the general solution is

x=mmx1/3 or (2n + 1) 1/8, where m, n € Z.



(V) cos x + sin x = cos 2x + sin 2x

Let us simplify,

COS X + Sin X = €Os 2x + sin 2X

upon rearranging we get,

COS X — COS 2X = Sin 2X — sin X

By using the formula,

sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2
cos A —cos B =— 2 sin (A+B)/2 sin (A-B)/2
So,

-2 sin (2x+x)/2 sin (2x-x)/2 = 2 cos (2x+x)/2 sin (2x-x)/2
2 sin 3x/2 sin x/2 = 2 cos 3x/2 sin x/2

Sin x/2 (sin 3x/2 — cos 3x/2) =0

So,

Sin x/2 = 0 or sin 3x/2 = cos 3x/2

Sin x/2 = sin m1T or sin 3x/2 / cos 3x/2=0
Sin x/2 = sin m1T or tan 3x/2 = 1

Sin x/2 = sin m1T or tan 3x/2 = tan /4

x/2 = m1r or 3x/2 = nTT + /4

X =2mTr or X = 2nT1/3 + 11/6

~ the general solution is

X =2mTr or 2n11/3 + 11/6, where m, n € Z.
(vi) sinx + sin 2x +sin 3x =0

Let us simplify,

sinx +sin2x+sin3x=0

we shall rearrange and use transformation formula
sin2x +sinx+sin3x=0

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
So,

Sin 2x + 2 sin (3x+x)/2 cos (3x-x)/2 =0
Sin 2x + 2sin 2x cos x =0
Sin2x(2cosx+1)=0

Sin2x=0o0r2cosx+1=0



Sin 2x =sin 0 or cos x = -1/2

Sin 2x = sin 0 or cos x = cos (1 — 1/3)

Sin 2x = sin 0 or cos x = cos 211/3

2x = nTr or X = 2mTr + 211/3

X = nT1/2 or X = 2mTT + 211/3

-~ the general solution is

X = nT11/2 or 2m1T + 211/3, where m, n € Z.

(vii) sin X + sin 2x + sin 3x + sin 4x =0

Let us simplify,

sin x +sin 2x +sin 3x +sin 4x =0

we shall rearrange and use transformation formula
sin X + sin 3x + sin 2x +sin 4x =0

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

So,

2 sin (3x+x)/2 cos (3x-X)/2 + 2 sin (4x+2x)/2 cos (4x-2x)/2 =0
2sin2xcosx+2sin3xcosx=0

2cos x (sin 2x +sin 3x) =0

Again by using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2

we get,

2c0s X (2 sin (3x+2x)/2 cos (3x-2x)/2) =0

2c0s X (2 sin 5x/2 cos x/2) =0

4 cos x sin 5x/2 cos x/2 =0

So,

Cosx=0orsin5x/2=0o0rcos x/2=0

Cos x = cos 0 or sin 5x/2 = sin 0 or cos x/2 = cos 0
Cos x = cos 11/2 or sin 5x/2 = ki1 or cos x/2 = cos (2p + 1) /2
X=(2n+1)1/2 or 5x/2 = kmmor x/2 = (2p + 1) 11/2
x=2n+1)m2orx=2km/50rx=(2p+1)
x=nm+m/2orx=2km/50rx=(2p+1)

-~ the general solution is

x=ntm+ /2 orx=2km/50r x=(2p + 1), where n, k, pe Z.



(viii) sin 3x —sin x =4 cos? X — 2

Let us simplify,

sin 3x —sin x =4 cos?x — 2

sin 3x —sin x = 2(2 cos? x — 1)

sin 3x — sin X = 2 cos 2x [since, cos 2A = 2cos? A — 1]
By using the formula,

Sin A —sin B = 2 cos (A+B)/2 sin (A-B)/2
So,

2 cos (3x+x)/2 sin (3x-x)/2 = 2 cos 2x
2cos2xsinx—2cos2x=0

2cos2x (sinx—-1)=0

Then,

2cos2x=0o0rsinx—1=0
Cos2x=0orsinx=1
Cos2x=cos0orsinx=sin1

Cos 2x = cos 0 or sin x = sin 11/2
2x=(2n+ 1) /2 or x = mm + (-1) " 11/2
Xx=(2n+1)1/4 orx =mtr + (-1) 11/2

-~ the general solution is

X =(2n + 1) /4 or m1r + (-1)" 11/2, where m, n € Z.
(ix) sin 2x —sin 4x + sin 6x =0

Let us simplify,

sin 2x —sin 4x +sin 6x =0

we shall rearrange and use transformation formula
—sin4x +sin 6x +sin2x=0

By using the formula,

sin A + sin B = 2 sin (A+B)/2 cos (A-B)/2
we get,

—sin 4x + 2 sin (6x+2x)/2 cos (6x-2x)/2 =0
—sin4x +2sin4x cos 2x=0

Sin4x (2cos2x—-1)=0

So,

Sindx=0o0r2cos2x-1=0



Sin 4x =sin 0 or cos 2x = 1/2

Sin 4x = sin 0 or cos 2x = 11/3

4x = n1r or 2x = 2mTT + 11/3

X =nT1/4 or x = m1 £ 11/6

-~ the general solution is

X = n11/4 or mTr + 11/6, where m, n € Z.

5. Solve the following equations:

(i) tan x +tan 2x +tan 3x =0

(i) tan x + tan 2x =tan 3x

(iii) tan 3x +tan x = 2 tan 2x

Solution:

The general solution of any trigopnometric equation is given as:
sin x = siny, implies x = nm + (— 1)"y, where n € Z.

COs X = cos Y, implies x = 2n1T £y, where n € Z.

tan x =tany, implies x = nmm +y, where n € Z.

(Dtanx +tan 2x +tan 3x =0

Let us simplify,

tan x +tan 2x +tan 3x =0

tan x + tan 2x +tan (x +2x) =0

By using the formula,

tan (A+B) = [tan A + tan B] / [1 — tan A tan B]

So,

tan x + tan 2x + [[tan x + tan 2x]/[1- tan x tan 2x]] = 0
(tan x + tan 2x) (1 + 1/(1- tan x tan 2x)) =0

(tan x + tan 2x) ([2 —tan x tan 2x] / [1 — tan x tan 2x]) =0
Then,

(tan x + tan 2x) = 0 or ([2 —tan x tan 2x] / [1 —tan x tan 2x]) = 0
(tan x + tan 2x) =0 or [2 —tan x tan 2x] =0

tan x = tan (-2x) or tan x tan 2x = 2

X =nTr + (-2x) or tax x [2tan x/(1 — tan? X)] = 2 [Using, tan 2x = 2 tan X / 1-tan? X]
3x =n1or2tanzx/ (1-tanzx) = 2

3x =ntor 2 tan® x = 2(1 — tan® x)

3x=nmor2tanzx =2 — 2tanz x



3x=ntmor4tanzx =2

x =nT1/3 or tanz x = 2/4

x =nm/3 or tanzx = 1/2

x = nT/3 or tan x = 1/\2

x = nT/3 or x = tan a [let 172 be ‘a’]
Xx=nm/3orx=mm+a

-~ the general solution is

X = nT/3 or mT + a, where a = tan*1/N2, m, n € Z.
(i) tan x + tan 2x = tan 3x

Let us simplify,

tan x + tan 2x = tan 3x

tan x + tan 2x —tan 3x =0

tan x +tan 2x —tan (x + 2x) = 0

By using the formula,

tan (A+B) = [tan A + tan B] / [1 — tan A tan B]

So,

tan x + tan 2x — [[tan x + tan 2x]/[1- tan x tan 2x]] =0
(tan x + tan 2x) (1 — 1/(1- tan x tan 2x)) =0

(tan x + tan 2x) (|- tan x tan 2x] / [1 — tan x tan 2x]) =0
Then,

(tan x + tan 2x) = 0 or (|- tan x tan 2x] / [1 —tan x tan 2x]) =0
(tanx +tan 2x) =0 or [-tan xtan 2x] =0

tan x = tan (-2x) or -tan x tan 2x =0

tan x = tan (-2x) or 2tan2 x / (1 — tan? x) = 0 [Using, tan 2x = 2 tan x / 1-tan2 x]
x=nmm+(-2x) orx=mm + 0

3x =N or X = mTr

X =nT/3 or x = mm

-~ the general solution is

X = n11/3 or mm, wherem, n € Z.

(iii) tan 3x + tan x = 2 tan 2x

Let us simplify,

tan 3x + tan x = 2 tan 2x

tan 3x + tan X = tan 2x + tan 2x



upon rearranging we get,

tan 3x — tan 2x = tan 2x —tan x

By using the formula,

tan (A-B) = [tan A —tan B]/[1 + tan A tan B]
so,

[(tan 3x — tan 2x) (1+tan 3x tan 2x)] / [1 + tan 3x tan 2x] = [(tan 2x-tan x) (1+tan x tan 2x)] / [1 + tan
2x tan X]
tan (3x — 2x) (1 + tan 3x tan 2x) = tan (2x — x) (1 + tan x tan 2x)

tan x [1 + tan 3x tan 2x — 1 —tan 2x tan x] =0
tan x tan 2x (tan 3x —tan x) =0

so,

tanx=0ortan 2x =0 or (tan 3x —tan x) =0
tan x = 0 or tan 2x = 0 or tan 3x = tan x

X = NTT or 2X = m1T or 3x = K1T + X

X = NTT or X = mT1/2 or 2x = k1T

X = NTT or X = mT1/2 or x = KT1/2

-~ the general solution is

X = n1r or mT1/2 or k11/2, where, m, n, k € Z.



