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(Trigonometric Equation

1. Trigonometric Equation :

equation.

2. Solution of Trigonometric Equation :

L 1
e.g. if sme-\/E :>6—4,4,4, 4

can be classified as :

(i) Principal solution
2.1 Principal solutions:

The solutions of a

An equation involving one or more trigonometric ratios of an unknown angle is called a trigonometric
A solution of trigonometric equation is the value of the unknown angle that satisfies the equation.
T 3t 971 1in
Thus, the trigonometric equation may have infinite number of solutions (because of their periodic nature) and
(i) General solution.
trigonometric equation which lie in the interval

[0, 2m) are called Principal solutions.

1
e.g Find the Principal solutions of the equation sinx = 2"
Solutiorg; E
6 6
g 0
&
]
%]
wn
72}
=
2 1
S sinx = —
= 2
; there exists two values
5 | T and 2= which lie in [0, 21) and whose sine is
s i.e. 6 an 6 which lie in [0, 2rt) and whose sine is >
o . , , 1 T 5n
Principal solutions of the equation sinx = > are ¢, 5 Ans.

2.2 General Solution :

General solution.

(i) If sin® =sina
(ii) If cos6 =cosa

(iii) Iftan6 =tana
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(iv) If sin20 = sin2a
(v) If cos?20 = cos?a
(vi) If tan20 = tan2a
Some Important deductions :
(i) sind=0 =
(ii) sind = 1 =
(iii) sind = — 1 =
(iv) cosf =0 =
(V) coso =1 =
(vi) cosf = — 1 =
(vii) tan6=0 =

Solved Example # 1

Solve sin9 =

M|$|

Solution.

=>0=nn+(-1)"a
=0=2nTttQ
=>0=nNT+Q

=>0=nnxto,nel
=>0=nnxto,nel

=>0=nnxto,nel

0 = nm, nel
6=(4n+1)£,neI
2
e=(4n—1)g,nel
6—(2n+1)g,neI
0 = 2nm, nel
6=@2n+1)n, nel
6 = nm, nel

The expression involving an integer 'n' which gives all solutions of a trigonometric equation is called

General solution of some standard trigonometric equations are given below.

3. General Solution of Some Standard Trigonometric Equations :

where o {—g,z}, nel

2
where a € [0, 7], nel
where o € —E,E , hel
2 2

[ Note: o is called the principal angle ]
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V3

sinf=—
2
sine—sinE
= =SN3
T
O0=nn+(—1)"-,nel Ans.

Solved Example # 2

2
| 20=- —
Solve sec 20 \/5
Solution.
20 2
sec 20 =— —
J3
51
= c0s20 = — g = €c0s20 = cos?
= 29=2n7ti5—6n,nel
O0=nmw T nel Ans
- = =nm 12 € .
S Solved Example # 3
3' Solve tan6 =2
» .
z Solution.
- tan6=2 (i)
=] Let 2 =tana
% = tan6 = tano
; = 0 = nt + o, where a = tan'(2), n e 1
§ Self Practice Problems:
1. Solve cotf =-1
1
2. Solve €0s36 = — 2
o 2nw
Ans. (1) 9=n7t—z,neI 2 Ti

Solved Example # 4

1

Solve co0s?0 = 2
Solution.

1

20 — —

C0S%0 = >

T
= C0s%0 = cosZZ

T
= 9=nniz,neIAns.

Solved Example # 5
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Solve 4 tan?0 = 3sec?0

Solution.
4tan®0=3sec’®6 = .. (i)
For equation (i) to be defined 0 = (2n + 1) g nel
: equation (i) can be written as:
4sin®0 3
cos?20  cos?0

co0s?0 =0
= 4 sin?0 = 3

-2
= sin%0 = Y

2

02@2n+1) = nel
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. . T
= sin%@ = sin? <

3
T

= (-)=n1tt§,ne1 Ans.
Self Practice Problems :
1. Solve 7c0s%0 + 3 sin%0 = 4.
2. Solve 2 sin?x + sin?2x = 2

i i i
Ans. (1) nnig,nel 2 (2n+1)E,neI or nntz,nel

Types of Trigonometric Equations :
Type -1

Trigonometric equations which can be solved by use of factorization.
Solved Example # 6

Solve (2sinx —cosx) (1 + cosx) = sin?x.

Solution.
(2sinx — cosx) (1 + cosx) = sin?x
= (2sinx — cosx) (1 + cosx) —sin®x =0
= (2sinx — cosx) (1 + cosx) — (1 —cosx) (1 + cosx) =0
= (1 + cosx) (2sinx—1) =0
= 1+cosx=0 or 2sinx—1=0
1
= cosx = — 1 or sinx = >
. . T T
= X=02n+1)n,nel or S|nx=smg :>x=nn+(—1)”g,nel
Solution of given equation is
n
(2n+ 1), nel or nn+(—1)"g,nel Ans.
Self Practice Problems :
X
1. Solve cos®x + cos?x — 400325 =0
2. Solve cot?0 + 3cosecd + 3 =0
Ans. (1) 2n+ 1w, nel
@) 2nn—g,neIor nn+(—1)”+1§,nel

Type - 2
Trigonometric equations which can be solved by reducing them in quadratic equations.

Solved Example # 7
Solve 2 cos?X + 4cosx = 3sin?x

Solution.
2c0s?X + 4cosx — 3sin®>x =0
= 2c0s?x + 4cosx — 3(1—cos?x) =0
= 5c0s?x + 4cosx —3 =0

s o R

cosx e [-1,1]VxeR

-2-419
5

equation (ii) will be true if

COSX #

—2+419
COSX = ————
5
—2+419
= cosx = coso, Wwhere coso = —5
—2+419
= x=2nmt o where o = cos™ — 5 |:ne I Ans.
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Self Practice Problems : 1. Solve €020 — (v/2 + 1) (cos@—%) =0

2. Solve 4cosb — 3secH =tand
Ans. (1) 2nni§,nel or ZHTEi'%,nGI
—1-4117
(2) ne+ (—1)"a where o = sin™ (T],ne I
—1+417
or nt+ (—1)"B where B = sin™ (T} nel
Type - 3

Trigonometric equations which can be solved by transforming a sum or difference of trigonometric
ratios into their product.

Solved Example # 8
Solve cos3x + sin2x —sindx =0

Solution.
€c0s3x + sin2x —sindx = 0 = c0s3x + 2cos3x.sin(—x) =0
= €c0s3x — 2cos3x.sinx = 0 = cos3x (1 —2sinx) =0
=) = cos3x =0 or 1-2sinx =0
<
Q T . 1
@ = 3x=02n+1) -,nel or sinx = —
2 2 2
5 2n+1) =, nel )~ nel
= = x_(n+)6,ne or X =nm+ (-1) 6,ne
_a solution of given equation is
3 n T
2 2n+1) -,nel or nt+(-1)"<,nel Ans.
s
S Self Practice Problems :
e 1. Solve sin76 = sin30 + sin®
2. Solve  5sinx + 6sin2x +5sin3x + sindx =0
3. Solve cos6 —sin36 = cos26
nw nw T
. . -
Ans (1 3,neI or 5 12,neI
2 et ot 2 nel
(2) 2,ne or nmt -, ne
3 2o onm— = nel T onel
(3) 3,ne or nmw 2,ne or mt+4,ne
Type-4

Trigonometric equations which can be solved by transforming a product of trigonometric ratios into their
sum or difference.

Solved Example # 9
Solve sin5x.cos3x = sin6x.cos2x
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Solution.
sin5x.cos3x = sin6x.cos2x = 2sin5x.co0s3x = 2sin6x.c0s2x
= Sin8x + sin2x = sin8x + sin4x = sindx —sin2x =0
= 2sin2x.cos2x —sin2x = 0 = sin2x (2cos2x —1) =0
= sin2x =0 or 2cos2x —1 =0
1
= 2x=nm,ne I or COSZX=E
nmw T
= - = + -
= X 2,neIor 2X 2nn_3,neI
T
=>X=nnzt E nel
Solution of given equation is
T
n—27':,ne1 or nntg,nel Ans.
Type-5

Trigonometric Equations of the form a sinx + b cosx = ¢, where a, b, ¢c € R, can be solved by dividing
both sides of the equation by va? +b? .
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Solved Example # 10

Solve sinx + cosx = v2

Solution.

Note : Trigonometric equation of the form a sinx + b cosx = ¢ can also be solved by changing sinx and cosx

Here

sinx+cosx=\/§
a=1,b=1.

divide both sides of equation (i) by V2 , we get

1 1
SinXx . — + cosx.— = 1
J2 J2

sin s'nTE cos cosTE 1
nx.sin— + X. — =
4 4

T
Ccos (X_Zj =1

T
X—Z=2m’c,n€1

v
X = 2NT + 1 nel
Solution of given equation is

n
2nn+z,nel Ans.

into their corresponding tangent of half the angle.

Solved Example # 11

Solve 3cosx + 4sinx=5

Solution.

Let

Uy

=

3cosx + 4sinx = 5

1—tanzg
CoSX = —— &

1+tanzg
equation (i) becomes

1-tan? X
3| —2] 44

1+tan2 X

2

2tan5
2

1+tan2 X
2

tan >
an - =

t
equation (ii) becomes

3 1-12 4( 2t ] .
=+ =
1+12 1412

42-4t+1=0
2t-1)2=0
1
T2
'[anl—l
2 2
X
tan5=tanoc, where tano =

N | X<
Il
>
a
+
Q

X =2nw + 200 where o = tan™ (

Self Practice Problems :

1.

Solve

\/§cosx + sinx = 2

t tani
- 2

1
2

2

),nel Ans.
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2. Solve
Ans.
Type -6

Trigonometric equations of the form P(sinx £ cosx, sinx cosx) = 0, where p(y, z) is a polynomial, can

. X
sinx + tan 5 =0

T
(1) 2nm + g,nel (2) x=2nm, nel

be solved by using the substitution sinx + cosx = t.

Solved Example # 12

Solve sinx + cosx = 1 + sinx.cosx

Solution.
sinx + cosx = 1 + sinx.cosx ... (i)
Let sinx + cosx =t
= sin®x + cos?x + 2 sinx.cosx = t?
2 —
= SinX.cosx = !
t? -
Now  put sinx + cosx =t and sinx.cosx =
2 —
g t=1+ -1
<
4 = t2-2t+1=0
@ = t=1 t = sinx + cosx
= = sinx + cosx=1 ... (i)
é divide both sides of equation (ii) by /2 , we get
3 , 1 1 1
: = SiNX.—= + COSX.—= = =
2 2 2=
= T T
= cos|x——| = cos—
.. 4 4
<%}
= T v
2 = X = i 2nmt + —
g (i) if we take positive sign, we get
T
g x=2nn+5,nel Ans.
& (i) if we take negative sign, we get
& X=2nw,nel Ans.
]
=% Self Practice Problems:
]
t 1. Solve sin2x + 5sinx + 1 + 5cosx = 0
E 2. Solve 3cosx + 3sinx + sin3x — cos3x = 0
75}
= 3. Solve (1 —sin2x) (cosx — sinx) = 1 — 2sinx.
8 o o
= Ans. (1) nn—z,neI 2 nn—z,nel
2 x
a (3) 2NT + o nel or 2nw, ne I or
= Type-7
E Trigonometric equations which can be solved by the use of boundness of the trigonometric ratios

sinx and cosx.

Solved Example # 13

Solve sinx(cos%—Zsinx) + (1+sin%—2005x)cosx =0

Solution.

X
sinx(cosf—ZSinx + 1+smz—2005x COSX =0
4
H X N2 H X 2
smx.cosz— 2sin?x + COSX + smz.cosx —2c0s*x =0
. X . X .
SlnX.COSZ-FSlnz.COSX -2 (S|n2x + COSZX) +cosx=0

. bx
smT + COSX =2

in (i), we get

T
nw + Z’nEI
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Now equation (ii) will be true if

sin% =1 and cosx =1
5x L
= T=2nn+§,nel and X=2mw, me I
8n+2
= X = % nel ., (iif) and x=2mmmel ... (iv)
Now to find general solution of equation (i)
8n+2
@+,
= 8n+2=10m
5m -1
= n= "4
if m =1 then n=1
if m=35 then n=6
if m=4p-3,pel then n=5p—4,pel

general solution of given equation can be obtained by substituting either m = 4p — 3 in

equation (iv) or n=5p—4inequation (iii)

general solution of equation (i) is
Bp-6)m,pel Ans.

Self Practice Problems :

Solve sin3x + cos2x = — 2

Solve  3sin5x—cos2x—3 =1 — sinx
g,pel 2 2mn+£,mel

Ans. (1) (4p—3) 5
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SHORT REVISION

TRIGONOMETRIC EQUATIONS & INEQUATIONS

THINGS TO REMEMBER :

If sin@=sinat = 0=n7n+(—1)"o where o € {—g g} ,nel.

>

If cosO=cosat = 0=2nm + o where « € [0, ], ne I .

If tanO=tanot = O=n7m + O where o € (_ggj ,nel.

If sin?0 = sinfoo= 0 = nm *Q.
cos20 = cos2ax = O =nm * O.

tan?0 = tan?a0 = O = nT £ Q. [ Note: « is called the principal angle ]
TYPES OF TRIGONOMETRIC EQUATIONS :

(a) Solutions of equations by factorising . Consider the equation ;
(2sinx —cosx) (1 +cosx)=sin?x ; cotx —cosx =1 —cotx cosx

(b) Solutions of equations reducible to quadratic equations. Consider the equation :
3cos?2x—10cosx+3=0 and 2sin?x+ /3 sinx+1=0
(©) Solving equations by introducing an Auxilliary argument . Consider the equation :

SINX 4+ cosX = /2 ; /3 cosx+sinx=2 ;secx—1=(4/2 —1) tanx

(d) Solving equations by Transforming a sum of Trigonometric functions into a product.

Consider the example : cos3x+sin2x—sindx=0;
sin?xX + sin?2x + sin?3x + sin24x =2; sinx + sin5x = sin2x + sin4x

®) Solving equations by transforming a product of trigonometric functions into a sum.
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Q.10
Q.11

Q.12

Consider the equation :

sin
sin5X.cos3x= sin6X.cos2X ; 8 CoSX cos2x cosdx = sin x ; sin30 =4sin® sin20 sin40

® Solving equations by a change of variable :
)] Equations of the form of a.sinx+b.cosx+d=0, where a,b &d are real
numbers & a,b#0 canbe solved by changing sin x & cos x into their corresponding
tangent of half the angle. Consider the equation 3 cosx +4 sinx =35.

(i) Many equations can be solved by introducing a new variable . eg. the equation
sin* 2 x + cos* 2x =sin 2 x . cos 2 x changes to

1
2(y+1) (Y—Ej =0 by substituting, sin2x.cos2x=y.

() Solving equations with the use of the Boundness of the functions sinx & cosx or by
making two perfect squares. Consider the equations :

sin X (cos% - 2sinxj + (l+sin§—2cosx} .cosx=0 ;

4 11
sin?x + 2tan?x + ﬁ tanx — sinx + o 0

TRIGONOMETRIC INEQUALITIES : There is no general rule to solve a Trigonometric inequations
and the same rules of algebra are valid except the domain and range of trigonometric functions should be
kept in mind.

) . 1
Consider the examples : logz(smgj <—1;sin x(cosx+5j <0;45-2sin2x >6sinx—1

EXERCISE-I

11 1
. — —+log<(sinx) —+log;5cosx
Solve the equation for x, 52 +52 ; =152

Find all the values of O satisfying the equation; sin0 + sin50=sin30 such that0< 6 < 7.

Find all value of 0, between 0 & 7, which satisfy the equation; cos8.co0s26.cos30=1/4.

Solve for x , the equation ,/13 — 18tanx =6 tanx —3, where — 27 < x < 27.

Determine the smallest positive value of x which satisfy the equation, ./1+ sin2x — V2 cos3x =0.

2 sin (3){ +%) = J1+8sin2x . cos” 2x

1 .
. . . . . (7+10g3 (cos x+sin X)j log, (cos x—sinx)
Find the general solution of the trigonometric equation 3 -2 "2 =+/2.

Find all values of 6 between 0° & 180° satisfying the equation;
cos60+cos40+cos20+1=0.

Find the solution set of the equation, log_, _ (sin3x+sinx)=log ,  (sin2x).
10 10

Find the value of 6, which satisty 3 —2cos0 —4 sinB —cos 20 +sin20 = 0.

Find the general solution of the equation, sin tx + cos x = 0. Also find the sum of all solutions
in [0, 100].

Find the least positive angle measured in degrees satisfying the equation
sin®x + sin32x + sin?3x = (sinx + sin2x + sin3x)3.
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Q.13  Find the general values of 0 for which the quadratic function
cos0+sin 0

(sinB) X% + (2cos0)x + >

is the square of a linear function.

Q.14 Prove that theequations (a) sinx- sin2x- sin3x=1 (b) sinX - cos4x - sinS5x=-1/2
have no solution.

Q.15 Letf(x) = sin%k + cos®x + k(sin*x + cos*x) for some real number k. Determine
(a) all real numbers k for which f(x) is constant for all values of x.

(b) all real numbers k for which there exists a real number 'c' such that f(c) = 0.

© Ifk=-0.7, determine all solutions to the equation f (x) = 0.

Q.16 If acand B are the roots of the equation, acos® + bsin0 =c then match the entries of column-I
with the entries of column-II.

Column-I Column-II
(A) i in 3 P) 2
o+
sin sin e

g (B) sina.sinp Q 2
; cta
%]
@ o B 2bc
! C tan — + tan — R  ——
% ( ) 2 2 ( ) a2+b2
g o p c’—a’
& (D) tan— .tan- = S) 5
g 2 2 a“+b
2
=

Q.17 Find all the solutions of, 4 cos®x sinx —2sin®x =3 sin X.

ite

Q.18 Solve for x, (—t<x<m) the equation; 2 (cosx+cos2x)+sin2x(1+2cos x)=2sin x.
Q.19 Solve the inequality sin2x > /2 sin?x + (2 — /2 )cos2x.

(@,
[\)
)

Find the set of values of 'a’ for which the equation, sin*x + cos*x + sin2x +a =0 possesses solutions.
Also find the general solution for these values of 'a'.

Solve: tan?2x + cot?2x + 2 tan 2x + 2 cot 2x = 6.

[\
ht

Solve: tan?x . tan?3x . tan 4x = tan®x — tan?3x + tan 4x.

[\S)
w

Find the set of values of x satisfying the equality

2cos7x S peos2x

sin(x —gj —COS (x + %} =1 and the inequality oS3+ sin3

(@,
o
~

Let S be the set of all those solutions of the equation,

(1 +k)cosx cos (2x—a) = (1 +kcos 2x) cos(x —a) which are independent of k & .. Let H be the
set of all such solutions which are dependent on k & o. Find the condition onk & o such that His a
non-empty set, state S. If a subset of His (0, 1) in which k =0, then find all the permissible values of .

FREE Download Study Package from webs
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S

xcos’y + 3xcosy sin’y = 14
Q.25 Solve for x &Yy,

xsin’y + 3xcos’y siny = 13

Q.26 Find the value of o for which the three elements set S = {sin @, sin 2a, sin 3o} is equal to the three
element set T = {cos o, cos 20, cos 30(}.

Q.27 Find all values of 'a' for which every root of the equation, a cos 2x + la| cos 4x + cos 6x = 1

. ) ) ) 1 .
is also a root of the equation, sinx cos2x = sin2x cos 3x — 5 sin 5x, and conversely, every root
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of the second equation is also a root of the first equation.

Q.28 Solve the equations for X' given in column-I and match with the entries of column-I1.

Column-I Column-II

(A)  cos3x.cos’x+sin3x.sin®x=0 P) nni%
. . . . T

B) sin 300 =4 sin & sin(X + o) sin(x — o) Q nm+ e nel

where ot is a constant # nr.
(C) I12tanx—11+12cotx—11=2. ®R 2T hel

4 8
(D)  sin'% + cos!Ox = 2 costox S) L
16 ' 2 T 4

EXERCISE-II

Q.1  Solve the following system of equations for x and y [REE 2001 (mains), 3]
5 (cosec’x —3sec’ y) _ | and o (2cosecx+ V3lsecyl) _ 64

Q.2 The number of integral values of k for which the equation 7cosx + 5sinx =2k + 1 has a solution is
(A) 4 (B)8 (©) 10 (D) 12 [JEE 2002 (Screening), 3]

Q.3  cos(a—P)=1 and cos(a + B) = 1/e, where a, B € [ 7, ], numbers of pairs of o, B which satisty
both the equations is
(A0 B)1 ©)2 (D)4 [JEE 2005 (Screening)]

Q.4  If0<0<2m, then the intervals of values of 0 for which 2sin?0 — 5sin® +2 >0, is

Y 5T T 5T T T 5% 41r
(A) O’E ) o 21 | (B) 6 (C) O,§ ) 6 (D) Kﬂf [JEE 2006, 3]

Q.5  The number of solutions of the pair of equations
2 sin’0 — cos20 =0
2c0s’0-3sin0=0
in the interval [0, 2] is
(A) zero (B) one (O©)two (D) four [JEE 2007, 3]
ANSWER EXERCISE-I

www.tekoclasses.com

L8 T ® 2% 5W T T3t 5t 2n In
d x=2nt+ —, nel 2 0,—-,—,—,— &m™m 3 -
Q 6 Q 6 3 3 6 Q 838 8 3 8
2
Q4 o-2m; ao—Tm, o, L+ T, where tanoc:; Q5 x=m/16

o
=)

T
X=2n7 +% or 2n7 +117—27t ;nel Q7 x=2nm+ EQ'S 30°,45°,90°,135°,150°

5w 1
Q.9 x=—?Q.10 6=2nm or 2nn+g ;ne 1Q.11 X=H—Z, ne I; sum=5025Q.12 72°
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Q.13 207+2 or 2n+D)m—tan'2, ne I Q.15 (a) E'(b)ke[—l —1]() LI
. 4orn —tan™'2, ne . a—2, ’2,CX—2_6
Q.16 (A) R; (B)S; (OP;(D)Q Q.17 nx ; nn+(—1)n% or n7+ (—1)" (‘%)

Q.18 _,_’in

Q.19 m'l:+E <X< m'l:+E
8 4
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Q.20

Q.21

Q.22

Q.23
Q.24

Q.25
Q.27

g Q.1

S
<
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Q.2

1 . 31
> n7w + (=1)" sin 1(1—\/2a+3)] wherenel and ae {—Eﬂ
_hr om el T
x_4+(1)80r4+(1) 24
M,kn,where n,kel
4

T
x=2nmt+ — , nel

4
@ |ksinal <1

(i) S=nm, nel (i) ce (—mn,2T—m7) me I

nmwT T

x=+5/5 & y:nn+tan“% Q26 —+—

a=0or a<-1

2 8
Q28 (A)S; B)P;(O)Q; (D)R

EXERCISE-II

T T
X =17 + (—l)ng and y=mm + g where m & n are integers.

B Q.3

| Exercise

D Q4 A Q5 C
-1 (Objective Questions)

Part : (A) Only one correct option

—r

The solution set of the equation 4sin6.cos6 — 2cos6 — 2x/§ sind +\/§ = 0intheinterval (0, 2m) is

3n 7w
R

T 57 3n T 5T T 5t 11n
B33 ©12 "33 ©Oles 6

All solutions of the equation, 2 sin6 + tan® = 0 are obtained by taking all integral values of m and nin:

2n
(A)2nn+?,nel

T

(C)nrormm E wheren,me l

27
(B)nmor2mn i? wheren, me |

i
(D)nmor2mmn + E wheren, me I

T 0
If 20 sin?0 + 21 cos©-24=0 &T < 0 < 2rn then the values of cotE is:

(A)3

(A)2nm ; nel

A triangle ABC is such that sin(2A + B) =

respectively.

The maximum value of 3sinx + 4cosx is

Ji5 J15
(B) —— ©C)-— (D) -3
3 3
The general solution of sinx + sin5x = sin2x + sin4x is:
B)ynt ; nel (C)nm/3 ; nel D)2nm/3 ; nel
%. If A, B, C are in A.P. then the angle A, B, C are
T T bn T 1w 5= T 5 L
® s ©3 %732 ®3 320
(B) 4 (C)5 (D)7

(A)3

If sin 8 + 7 cos 6 = 5, then tan (6/2) is a root of the equation

(A)x>—6x+1=0

(B)6x2—-x-1=0  (C)6x2+x+1=0 (D)x2—x+6=0
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sin®0 — cos* 0 cos0

8. - - —2tan06cotd=-1if:
sin® — cos0 \/1 + cot?
T L 3n 3n
(A)oe|0,— B)oe|—=,m (C)be|m,— (D)oe|—,2m
2 2 2 2
9. The number of integral values of a for which the equation cos 2x + a sin x = 2a — 7 possesses a solution
is
(A)2 (B)3 (C)4 (D)5

10. The principal solution set of the equation, 2 cos x =,/2 + 2sin2x is

T 13n T 137w T 137 n 131
Als s B) 1278 ©) %0 (®) 18" 70
11. The number of all possible triplets (a,, a,, a,) such that : a, + a, cos 2x + a, sin®x = 0 for all x is
(A)O (B) 1 (©)2 (D) infinite
nm
g 12. If 2tan®x — 5 secx — 1 = 0 has 7 different roots in {0’ ?} n e N, then greatest value of niis
<
; (A) 8 (B)10 (C)13 (D) 15
%]
§ 13. The solution of |cosx| = cosx — 2sinx is
2 n
R’ (A)x=nm,nel B)x=nw+ —,nel
< 4
£ v v
§ (C)x=nm+ (1) nel (D) (2n+ )u+ 4. nel
14. The arithmetic mean of the roots of the equation 4cos®x — 4cos2x — cos(n + x) — 1 = 0 in the interval
[0, 315] is equal to
(A) 49 (B) 50 (C)51n (D) 1007w
15. Number of solutions of the equation cos 6x + tan®x + cos 6x . tan?x = 1 in the interval [0, 27] is :
(A) 4 (B)S (C)6 (D)7

Part : (B) May have more than one options correct

FREE Download Study Package from website:

16. sinx — cos?x — 1 assumes the least value for the set of values of x given by:
(A)x=nn+ (-1)™"(n/6) ,nel (B)x=nm+ (-1)" (n/6) ,ne I
(C)x=nn+ (-1)"(n/3),nel (D) x=nn—(-1)"(n/6) ,ne I

17. cos4x cos8x — cosbx cos9x = 0 if
(A) cos12x = cos 14 x (B)sini3x=0
(C)sinx=0 (D) cosx =0

18. The equation 23in%. C0s2X + sin?x = 2 sin%. sin?x + cos?x has a root for which

1 1
(A) sin2x = 1 (B) sin2x = -1 (C) cosx = > (D) cos2x = — >

19. sin’x + 2 sin x cos X — 3cos*x = 0 if
(A)tan x =3 (B) tanx = -1
(C)x=nn+mn/4,nel (D)x=nm+tan™' (-3),nel

20. sin’x — cos 2x = 2 — sin 2x if
(A)x=nm/2,nel (Byx=nn-m/2,nel
(C)x=@2n+1)n/2,nel (D)x=nm+ (-1)"sin"!' (2/3),nel
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IExercise -2 (Subjective Questions)
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17.

18.

19.

20.

—r
1

Solve cotb = tan86

X

X
Solve cot[zj — cosec [Ej = cotx

1
Solve cot?0 + (\/5+—J cotd + 1 =0.
V3

Solve co0s26 + 3 cosd = 0.

Solve the equation: sin6x = sin4x — sin 2x .
Solve: cosO + sinB =cos26 + sin26 .
Solve 4 sinx . sin2x . sin4x = sin 3x .

Solve sin?n6 — sin?(n — 1)6 = sin?0, where n is constant and n # 0, 1

Solve tan® + tan20 + \/gtane tan20 = \/5

Solve: sin®x cos 3x + cos®x sin3x +0.375=0

-3 x 3 x
sSiIn- 5 —COS =
2 2_COSX

Solve the equation, - =
2 +sin x 3
Solve the equation: sin5x = 16 sin®x .

7
If tane+sin¢=§ &tan29+0052¢=z then find the general value of 8 & ¢.

Solve for x, the equation /13 — 18tanx =6tanx—3,where-2n<x<2m.

Find the general solution of sec46—-sec26=2.

: 3 .
Solve the equation BN sinX — COS X = COS2X .

Solve for x: 2 sin (3x + %j = \/1 + 8sin2x . cos® 2x

T
Solve the equation for 0 <0 < 2m; (sin29+\/500329)2 - 5= 003(5—2(9] ]

Solve: tan?x.tan?3 x.tan 4 x=tan?x—-tan?3x +tan 4 x.

3
Find the values of x, between 0 & 2, satisfying the equation; cos3x + cos2x = sin;X + sini .

2
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21.

22,

BAnswers

Solve: 0052—3X cosb6x=-1.

Solve the equation, sin?4 x + cos? x = 2 sin 4x cos* x .

EXERCISE # 1

14. C

1. D 22 B 3. D 4 C 5. B 6. C 7. B
8. B 9o D 10.A 11.D 12.D 13.D
15. D 16. AD 17. ABC 18. ABCD 19. CD
20. BC

EXERCISE # 2

1\ =
n+—| =
( 2]9,neI

2%
x=4nni?,neI

2nt + o where o = cos™ ( 2

\/ﬁ—sj
,hel

nw I +7E I
—.,nelornnt—, 6 ne
4 6

2nw
2nm,nel or +—,nel

nmnel or = +2 e
X=Nnmne — +— ,ne
3 79

mn
mn,meIorF,meIor

1)
m+—| =
( zjn,mel

9.
10.x=2F sy = nel
24
T
11.X=(4n+1)5,nel
T
12.x=nn;x=nnig,nel
T T
13.6=nn+4,¢=nn+(—1) 6,nel
2
14. o.—-2T7; 0.—T, o, oL+ T, where tan o= 5
15. 2% + T o onnt Zonel
T g Oora2mio,ne
T
16. x=(2n+1)w,,nel or 2nni§,ne1
17. (240 +1) = e Tor x=(24k-7) = kel
. + T elor x= - TS IS
18.9- /"% 197
12 12
19. M,kn, where n, kel
oo, T 5T . 9T 1n
7 7 7 7
21. ¢
s
22.

X=(2n+1)E,neI

TIONS
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