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1. Find the general solutions of the following equations:
(i) sin x=1/2

(ii) cos x = — V3/2

(iii) cosec x = — 12

(iv) sec x =2

(v) tan x = -1/\3

(vi) V3 sec x =2

Solution:

The general solution of any trigonometric equation is given as:
sin X = sin y, implies x = n1m + (- 1)"y, where n € Z.

COS X = cos 'y, implies x =2n1mm +y, where n € Z.

tan x = tan y, implies x =nm +y, wheren € Z.

(i) sin x=1/2

We know sin 30° = sin 11/6 = 2

So,

Sin x = sin 11/6

.". the general solution is

X=nTm+ (—1)"1/6, where n € Z. [since, sinx=sinA=>x=n1m+ (—1)"A]
(i) cos x = — V3/2

We know, cos 150° = (- V3/2) = cos 511/6

So,

Cos x = cos 511/6

elllu&—dl =1 —] |


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-11-trigonometric-equations/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-11-trigonometric-equations/

€IndCareer

.". the general solution is

X = 2nT1 + 511/6, where n e Z.

(iiii) cosec x = — 2

Let us simplify,

1/sin x = — V2 [since, cosec x = 1/sin X]
Sin x = -1/12

= sin [1T + 11/4]

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

.". the general solution is

X =nm + (-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 T1/4

.. the general solution is

X =2nT £ /4, where n € Z.

(v) tan x = -1/3

Let us simplify,

tan x = -1/V/3

tan x = tan (11/6)

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

X = N1 + (-11/6), where n € Z.
or X = n1 — 11/6, where n € Z.
(vi) V3 sec x =2

Let us simplify,

sec x = 23

1/cos x = 23

Cos x = V3/2

= cos (11/6)

.". the general solution is

X =2n1 + T1/6, where n € Z.
2. Find the general solutions of the following equations:
(i) sin 2x =/3/2

(ii) cos 3x =1/2

(iii) sin 9x = sin x

(iv) sin 2x = cos 3x
(v)tanx +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+cosx=0
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(xi) sin x =tan x

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

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=2nmT ty, wheren € Z.
tan x = tan y, implies x =n1 +y, wheren € Z.
(i) sin 2x = /3/2

Let us simplify,

sin 2x = V3/2

= sin (11/3)

.". the general solution is

2x =nTr + (-1)" 11/3, where n € Z.

X =n1/2 + (-1)" 11/6, where n € Z.

(ii) cos 3x =1/2

Let us simplify,

cos 3x =1/2

= cos (11/3)

.". the general solution is

3x = 2nT + T1/3, where n € Z.

X = 2n11/3 + 11/9, where n € Z.

(iii) sin 9x = sin x
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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 5xsin4x =0
Cos5x=0orsin4x=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 = n11/4, where n € Z.

.". the general solution is

X = (2n + 1)11/10 or nTi/4, where n € Z.
(iv) sin 2x = cos 3x

Let us simplify,

sin 2x = cos 3x
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cos (11/2 — 2x) = cos 3x [since, sin A = cos (11/2 — A)]
/2 — 2x = 2n1T £ 3X

/2 — 2x = 2nTT + 3x [or] T1/2 — 2x = 2nTT — 3X

5x = 11/2 + 2n17 [Or] X = 2NnTT — T1/2

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

x=1/10 (1 +4n) [or] x =11/2 (4n — 1)

.". the general solution is

x=1/10 (4n + 1) [or] x = T1/2 (4n — 1), where n € Z.
(v)tanx +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 = N1 —T11/2

.. the general solution is

X = n1m—T11/2, where ne Z.

(vi) tan 3x = cot x

Let us simplify,

tan 3x = cot x

tan 3x = tan (11/2 — x) [since, cot A = tan (11/2 — A)]

3x=nm+T1/2-X
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4x = n1T + 11/2

X =nt/4 + 11/8

.. the general solution is

X =n11/4 + 11/8, where n € Z.

(vii) tan 2x tan x = 1

Let us simplify,

tan 2x tan x = 1

tan 2x = 1/tan x

= cot X

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

3x = n1r + 11/2

X =n1/3 + 11/6

.". the general solution is

X = n11/3 + 11/6, where n € 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
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(m—=n)x =Kk + 11/2

(m—-n)x=1(2k + 1)/2

X =1 (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 £ (11/2 — gX)

(p+q)x=nt+ /2

X = nT/(p+q) + /2(p+q)

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

.". the general solution is

X =1 (2n +1)/ 2(p+q), where n € Z.

(x) sin2x +cos x=0

Let us simplify,

sin2x+cosx=0

COS X = —sin 2x

cos X = — cos (11/2 — 2x) [since, sin A = cos (11/2 — A)]
= cos (1 — (11/2 — 2x)) [since, -cos A = cos (1T — A)]

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

So,

X =2nTT + (11/2 + 2X) [or] X = 2nTT — (T7/2 + 2X)
= — /2 — 2nT1T [or] 3x = 2nTT — 11/2

Xx=-=1/2(1+4n)[or] x=11/6 (4n — 1)

.. the general solution is

x=-1/2(1+4n), whereneZ. [or] x=T1/6 (4n—1)

x=T1/2 (4n - 1), where n € Z. [or] x = 11/6 (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=0orcosx—-1=0

Sin x =sin 0 [or] cos x = 1

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

X = nTT [or] X = 2mTT

.". the general solution is

X = n1r [or] 2mTT, where n, m e Z.

(xii) sin 3x + cos 2x =0
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Let us simplify,
sin 3x + cos 2x =0
coSs 2x = — sin 3x
cos 2x = — cos (11/2 — 3x) [since, sin A = cos (11/2 — A)]
cos 2x = cos (1 — (11/2 — 3x)) [since, -cos A = cos (11— A)]
cos 2x = cos (11/2 + 3x)
2x = 2nT1r % (171/2 + 3X)
So,
2x = 2nT1T + (11/2 + 3X) [or] 2x = 2n1T — (T1/2 + 3X)
X = -T1/2 — 2n1T [0r] 5X = 2nTT — T1/2
x=-m/2 (1 +4n)[or] x=1/10 (4n - 1)
=—1/2 (4n + 1) [or] 1/10 (4n - 1)
.". the general solution is
X=—1/2 (4n + 1) [or] /10 (4n — 1)
x =T1/2 (4n — 1) [or] T1/10 (4n — 1), where n € Z.
3. Solve the following equations:
(i) sin? x —cos x = 1/4
(ii)2cos?’x—-5cosx+2=0
(iii) 2 sin?x + V3 cos x+1=0
(iv)4sin’x—-8cosx+1=0
(v)tan®’x + (1-+V3)tanx-V3=0

(vi) 3 cos? x — 2V3 sin x cos x — 3 sin?x =0
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(vii) cos 4x = cos 2x

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 = 2nmT £y, wheren € Z.
tan x =tany, implies x = n1T +y, where n € Z.

(i) sin? x — cos x = 1/4

Let us simplify,

sin?x —cos x = %

1 — cos? x — cos x = 1/4 [since, sin? x = 1 — cos? ]
4—-4cos’x—4cosx=1

4cos?x +4cos x—3=0

Let cos x be ‘K’

So,

4k?+4k-3=0

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

2k (2k-1)+3(2k—-1)=0

(2k-1)+(2k+3)=0

(2k—=1)=0o0r(2k+3)=0

k=1/20rk=-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.
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so,
cos x = cos 60° = cos 1/3
X=2nm +1/3

.". the general solution is

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

cos x=2orcos x=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 =2n1 + 11/3

.". the general solution is

X =2n1 + /3, where n € Z.

(iii) 2 sin?x+ V3 cos x +1=0
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Let us simplify,

2sin?x+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—V3k-3=0

2k?-2y3k+V3k-3=0

2k(k —V3) +V3(k —V3) =0

(2k +V3) (k—V3)=0

k=3 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 = -V3/2

cos x = cos 150° = cos 511/6

X = 2nT *+ 511/6, where n € Z.

(iv) 4 sinx—-8cosx+1=0

Let us simplify,

4sin?x—-8cosx+1=0

4 (1 —-cos?x)—8cos x + 1 =0 [since, sin®>x =1 — cos? x]

4—-4cos’?’x—8cosx+1=0
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4 cos?x+8cosx—5=0

Let cos x be K’

4k +8k-5=0

4k? -2k + 10k—5=0
2k(2k—1)+5(2k-1)=0
(2k+5)(2k—-1)=0
k=-5/2=-250rk=1/2

cos x =-2.50rcos x = 1/2

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

cos X = cos 60° = cos 1/3
X=2nm +1/3

.". the general solution is

X =2n1 + /3, where n € Z.
(v)tan?x + (1 —V3)tanx—V3=0
Let us simplify,

tan?x + (1 —V3)tanx — V3 =0
tan?x + tan x —V3tan x—=V3 =0
tan x (tan x + 1) —V3 (tanx + 1) =0
(tan x + 1) (tan x —V3) =0
tan x = -1 or tan x = V3

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

X=mtm—T1/4 orx =n1 + 1/3

.. the general solution is

X =mTT — 11/4 or nT + /3, where m, n € Z.

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

Let us simplify,

3 cos?x—2V3 sinxcos x—3sin?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 + sinx) =0

cos x — V3 sin x =0 or sin x + V3 cos x =0

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

tan x = 1/73 or tan x = -\3

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

X =mT + T1/6 or X = n1T — 11/3

.". the general solution is

X = m1T + 11/6 or nTT — 11/3, where m, n € Z.

(vii) cos 4x = cos 2x

Let us simplify,

cos 4x = cos 2x

4x = 2nTT + 2X
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So,

4x = 2nTT + 2X [or] 4X = 2nTT — 2X

2x = 2n1 [or] 6x = 2nTT

X = n1r [or] x = nT/3

.". the general solution is

X = n1T [or] nT1/3, where n € Z.

4. Solve the following equations:

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

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

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

(vii) sin x + sin 2x + sin 3x + sin4x =0

(viii) sin 3x —sin x =4 cos?x — 2

(ix) sin 2x — sin 4x + sin 6x =0

Solution:

The general solution of any trigonometric 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 = n1T + y, where n € Z.

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

cos 2x + 2cos 2x cos x =0
cos2x(1+2cosx)=0
cos2x=0o0r1+2cosx=0

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

COs 2X = 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 = 2mTT + 211/3

.". the general solution is

X =(2n + 1) /4 or 2m £ 21/3, where m, n e Z.
(ii) cos x + cos 3x —cos 2x =0

Let us simplify,

cos X + cos 3x — cos 2x =0

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

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

—Cos 2x + 2cos 2xcos x =0

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

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

COs 2X = cos T1/2 or cos x = cos (11/3)

2x=(2n + 1) /2 or x = 2m1T + T1/3

X=(2n+ 1) /4 or x = 2m1 £ 11/3

.". the general solution is

X =(2n + 1) 11/4 or 2mt £ 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 + (sin 5x + sin x) =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

sin 3x (2cos 2x—-1)=0
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sin3x=0o0r2cos2x—1=0

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

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

3X = n1T or 2x = 2m1T + 11/3

X =nT/3 or X = m1r + 11/6

.. the general solution is

X = nT11/3 or m1r = 11/6, where m, n € Z.
(iv) cos x cos 2x cos 3x = 1/4

Let us simplify,

COS X cOos 2x cos 3x = 1/4

4 cos xcos 2xcos3x—1=0

By using the formula,

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

2(cos 4x + cos 2x) cos2x—1=0

2(2cos? 2x — 1 + cos 2x) cos 2x — 1 = 0 [using cos 2A = 2cos?A — 1]
4cos® 2x — 2cos 2x + 2cos?2x—1=0
2cos? 2x (2cos 2x + 1) -1(2cos 2x + 1) =0
(2cos?2x—1)(2cos 2x+1)=0

So,

2cos 2x +1=0o0r (2cos?2x—-1)=0

cos 2x = -1/2 or cos 4x = 0 [using cos 26 = 2cos?0 — 1]
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cos 2x = cos (11 — 11/3) or cos 4x = cos 11/2
COS 2x = cos 211/3 or cos 4x = cos T1/2

2x =2mt x 2m/3 or 4x = (2n + 1) 11/2
x=mmzm/3orx=(2n+1) /8

.". the general solution is
x=mtmx1m/3or(2n + 1) /8, where m, ne Z.
(v) cos x + sin X = cos 2x + sin 2x

Let us simplify,

COS X + sin X = cos 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
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Sin x/2 = sin m1T or tan 3x/2 = tan /4
x/2 = mTr or 3x/2 = nTT + T1/4

X =2mtr or X = 2nT1/3 + T1/6

.". the general solution is

X = 2mTr or 2nT1/3 + 11/6, where m, n € Z.
(vi) sin x + sin 2x + sin 3x =0

Let us simplify,

sin X + sin 2x +sin 3x =0

we shall rearrange and use transformation formula
sin 2x + sin x +sin 3x =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 — 11/3)
Sin 2x = sin 0 or cos x = cos 21/3

2x = n1or X = 2mTr £ 211/3

X =nTr/2 or X =2mTT + 211/3
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.. the general solution is

X = n11/2 or 2mTr + 211/3, where m, n € Z.
(vii) sin x + sin 2x + sin 3x + sin4x =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,

2c¢0s X (2 sin (3x+2x)/2 cos (3x-2x)/2) =0
2cos x (2 sin 5x/2 cos x/2) =0

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

So,

Cosx=0orsin5x/2=00rcos x/2=0

Cos x = cos 0 or sin 5x/2 = sin 0 or cos x/2 = cos 0
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Cos x = cos /2 or sin 5x/2 = kit or cos x/2 = cos (2p + 1) 11/2
X=(2n+1)m/2o0rb5x/2=kmorx/2=2p+1) /2
x=(2n+1)m/2o0rx=2km/50rx=(2p + 1)

X=nm+ /2 0rx=2km/50rx=(2p + 1)

.". the general solution is
x=ntm+m/2orx=2km/50rx=(2p+ 1), wheren, k, peZ.
(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

2cos 2xsinx—2cos2x=0

2cos2x(sinx—1)=0

Then,

2cos2x=0orsinx—-1=0

Cos2x=0orsinx=1

Cos 2x =cos 0 or sin x = sin 1

Cos 2x = cos 0 or sin X = sin 11/2
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2x=2n+ 1) m2orx=mi + (-1)™ 11/2
x=2n+1)m/4orx=mm+ (-1)™ /2

.. the general solution is

X=(2n+ 1) /4 or mmr + (-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+sin6x+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 +2sin4xcos 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 = 2mTr + 1/3

X =nNnT/4 or X = m1r + 11/6

.". the general solution is
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X = n11/4 or mTr + 11/6, where m, n € Z.

5. Solve the following equations:

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

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

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

Solution:

The general solution of any trigonometric equation is given as:
sin x = siny, implies x = nmT + (- 1)"y, where n € Z.
COS X = cos Y, impliesx=2nmT ty, wheren € Z.

tan x = tan y, implies x = n1 + y, where n € Z.
(tanx +tan2x +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
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(tanx+tan2x)=0or[2—-tanxtan2x] =0
tan x = tan (-2x) or tan x tan 2x = 2

X = nTT + (-2x) or tax x [2tan x/(1 — tan? x)] = 2 [Using, tan 2x = 2 tan x / 1-tan? x]
3x=nmor2tan?x/ (1-tan?x) = 2

3x =nmor 2 tan? x = 2(1 — tan? x)

3x =nmor2tan? x = 2 — 2tan? x
3x=nmor4tan?x =2

X = nm/3 or tan? x = 2/4

x =nm/3 or tan? x = 1/2

x =nm/3 or tan x = 142

x = n1/3 or x = tan a [let 172 be ‘a’]
X=nm/3orx=mt +da

.". the general solution is

X = nT1/3 or mT + a, where a = tan™1/42, m, n € Z.
(ii) tan x + tan 2x = tan 3x

Let us simplify,

tan x + tan 2x = tan 3x

tan x +tan 2x —tan 3x =0

tanx +tan2x—tan (x +2x) =0

By using the formula,

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

So,
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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

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

(tan x + tan 2x) = 0 or ([- tan x tan 2x] / [1 —tan x tan 2x]) = 0
(tanx+tan2x)=0or[-tanxtan2x]=0

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

tan x = tan (-2x) or 2tan® x / (1 — tan? x) = 0 [Using, tan 2x = 2 tan x / 1-tan® x]
X=nm+ (-2x) orx =m1 + 0

3X = nTr or X = m1r

X =nT/3 or X = mTr

.". the general solution is

X = n11/3 or m1T, where m, 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]
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tan (3x — 2x) (1 + tan 3x tan 2x) = tan (2x — x) (1 + tan x tan 2x)
tanx[1 +tan 3xtan2x -1 —-tan 2xtanx] =0

tan x tan 2x (tan 3x —tan x) =0

SO,

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

tan x = 0 or tan 2x = 0 or tan 3x = tan x

X = NTT or 2xX = mTr or 3x = K1T + X

X = NTT Oor X = mT1/2 or 2x = KT

X = NTr or X = mT1/2 or x = K1/2

". the general solution is

X = n1T or mm/2 or k11/2, where, m, n, k € Z.
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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