MATHS FOR JEE MAIN & ADVANCED

| SOLVED EXAMPLES l

Ex. 1
Sol.

Ex.2

Sol.

Sol.

Solve cos3x +sin2x —sindx =0

cos3x + sin2x —sindx =0

= co0s3x —2cos3x.sinx =0
= cos3x=0
T
= 3x:(2n+1)5,nel
T
= x:(2n+1)g,nel

solution of given equation is

T
(2n+1)g,nel

sin? x—3sinx+2

nmw
Ifx = T’H el and (cosx)
As X # an
57
SO, (COS x)sinz x—3sinx+2 =1 =
(sinx—2) (sinx—1)=0 =

= cos3x +2cos3x.sin(—x) =0
= cos3x (1 —-2sinx)=0
or 1 -2sinx=0
. 1
or sinx = o
or x:nn+(—l)“%,nel
or nn+(71)“g,nel

=1, then find the general solutions of x.

= cosx#0,1,—-1

sin’x — 3sinx +2 =0

sinx=1, 2

nmw
where sinx = 2 is not possible and sinx = 1 which is also not possible as X # e

no general solution is possible.

Solve 3cosx+4sinx=35
> 3cosx +4sinx=5 . @)
1—tan? > 2tan%
> COSX = - & sinx = X
1+tan® = 1+tan® =
2 2
equation (i) becomes
1—tan® > 2tan§
= 3| ——2 | 44 =5 (ii)
X 2 X
1+tan® = I+tan” —
2 2
Let i L =t
e an o =
tion (i) b 3 1-t 4 2t s
equation (ii) becomes e T
= 42 - 4t+1=0 = 2t-1)*=0
== > t=tan>
= =5 = tan>
tan = = = tan = =t h 2
= an o =2 = an - =tano, where tan(xf2
X 1
= E:nn-i-ot = x=2nmw+ 20 where o = tan™ (zj,nel

3
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TRIGONOMETRIC EQUATION

Ex.4
Sol.

Ex.5
Sol.

Ex. 6
Sol.

Solve 2 cos*x +4cosx = 3sin’x
2¢0s’x + 4cosx — 3sin’x =0

= 2¢c0s%x + 4cosx — 3(1—cos?x) =0
= 5c08’x +4cosx—3=0
—2+419 —2-419
= COSX—| ————|rqCOsX—| ———|r=0 . (ii)
> cosxe [-1,1] VxeR

COSX #

—2-419
5
—2+\/§

5

—2+\/E
5

equation (ii) will be true if cosx =
= COSX = COosdL, where cosa =

= Xx=2nm+ o where a=cos™! [ﬂ} ,nel

1
Solve sin’0 — cos® = Z for 6 and write the values of 0 in the interval 0 <0 < 2.

The given equation can be written as

1
1 — cos’0 — cosO =7 = 05’0 + cos0 — 3/4 =0
= 4c0s’0 + 4cos@ —3 =0 = (2c0s0—1)(2cosb+3)=0
o1 3
= cos= 7,7
Since, cos® =—-3/2 is not possible as —1 < cos0 < |
1
cosezz = cosezcosg = 6:2nni§,nel
For the given interval, n=0and n= 1.
T 5w
0=—,—
= 373

Solve the equation 5sin’x — 7sinx cosx + 16cos” x = 4

To solve this equation we use the fundamental formula of trigonometric identities,
sin’x + cos”x = 1

writing the equation in the form,
5sin’x — 7sinx . cosx + 16c0s”x = 4(sin’x + cos’x)

= sin’x — 7sinx cosx + 12cos” x = 0 dividing by cos’x on both side we get,
tan’x — 7tanx + 12 =0

Now it can be factorized as :

(tanx—3)(tanx—4)=0

= tanx =3, 4
i.e., tanx = tan(tan '3) or tanx = tan(tan ' 4)
= x:nn-i-tan’l3orx:nn+tan’14,nel.
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Ex.7
Sol.

Ex.8

Sol.

Ex.9
Sol.

Solve sinx + cosx = \/E

> sinx + cosx = /2
Here a=1,b=1.

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

1 1
sinx. —= +cosx.—— =1

b
= x—zzznn,nel

Solution of given equation is

o 7
Solve the equation sin*x + cos* x = 5

. 4 4 7 .
SIn X + cos X = ESIHX. COSX

i i
= sinx.sin — + cosx.cos — =1 = Ccos | X——
4 4
T
= x=2nm+ Z’HEI
T
2nm + Z ,nel
Sinx . COSX.
) 2.\2 ) T
= (sin“x + cos“x)” — 2sin"X cos X :5 SIinX . COSX

(which is not possible)

1 . 7.
= 1 —5(sm2x)2 :Z(SmZX) = 2sin’2x + 7sin2x—4=0
. . . 1 .
= (2sin2x —1)(sin2x +4)=0 = sin2x = 5 orsin2x =—4
T
= 2x:nn+(—l)ng,nel
nw n T
i x=—+(-1) —
1Le., 5 ( )lz,nel
Find the number of distinct solutions of secx + tanx = /3 , where 0 < x < 3.
Here, sec x +tanx = /3 = 1 + sinx = /3 cosx
or \/5 cosx —sinx =1
dividing both sides by \[32 + 2 i.e. f4 =2, we get
V3 1.1
2 COSX — = SinX = 7
cosﬁcosx—sinzsinx b U ( n)f L
= 5 5 > = cos| x+—-]= 3
As 0<x<3m
T ex+l<ans X
6 6 6
n St In
= X+—= 3733 3n]
_m 3 13n \
= X_6’ ) 5 6
3n+n/6
3 . S5n/3
But atx:7, tanx and secx is not defined.

Total number of solutions are 2.

3
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TRIGONOMETRIC EQUATION

Ex.10  Solve : cosO + c0s30 + cos50 + cos70=0

Sol. We have cosO + cos70 + cos30 + cos50 = 0

= 2c0s40c0s30 + 2cos40c0s0 =0 = c0s40(cos30 + cosB) =0

= c0s40(2co0s26co0s0) =0

= Either cos6=0 = 0=(2n,+1)n/2, n, el
T

or 00529:029:(2n2+1)z,n261
s

or c0s46:0:>9:(2n3+1)§,n3el

Ex.11 Find the general solution of equation sin*x + cos*x = sinx cosx.

Sol. Using half-angle formulae, we can represent given equation in the form :
1-cos2x) (1+cos2xY .
+ = sin X oS X
2 2
= (1 —c0s2x)? + (1 + cos2x)? = 4sinx cosx
= 2(1 + cos?2x) = 2sin2x = 1 + 1 —sin?2x = sin2x
= sin?2x + sin2x =2
= sin2x = 1 or sin2x = -2 (which is not possible)

U

T T
2x:2nn+5,nel = x:nn+z,n61

Ex.12  Solve cos40 +sin50 =2.
Sol. The equation cos40 + sin50 = 2.
40=2nmand 56 =2nn+m/2,n,me Z
2nm 2mn

T
= 9:—4 andez—5 +—10,n,meZ

Putting n; m=0, £1,=£2, ...., the common value in [0, 27] is 0 = 7/2
Therefore, the solution is 6 =2k + /2, k € Z.

Ex.13  Solve 4cot’0 = cot’0 — tan?0.
4 1

Sol. p— = o — tan’0
or 4(121:111;2 9) = 1 :atj?;e [put tan 20 = %}
or (1—tan0) [2 tanB — (1 + tan’0)] = 0
or (1—tan’0) (tan®0 — 2 tan® + 1) =0
or (1 - tan’0)(tan6 — 1)> =0
or tanf =+1
= O0=nn+ % ,neZ
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Ex.14  Find the solution set of inequality sin x > 1/2.

1
Sol. When sinx = 5> the two values of x between 0 and 27 are 7/6 and 57/6.

From the graph of y = sin X, it is obvious that between 0 and 2,

1
sinx > 5 for /6 <x < 57/6

Hence, sinx>1/2
= 2nw+ /6 <x<2nm+5m/6,n € 1

27

—
| =
N N
_ <
[OIEY B
[NIE
It
< |
4
x

nel

Thus, the required solution set is (2nn + g,Znn + 56—n]

3
Ex.15 Find the value of x in the interval [—g, 775} for which \/EsinZX +1<2smx+ \/Ecos X

Sol. We have, \/Esin2x+1 SZsinx+\/5cosx
= Zﬁsinxcosx—2sinx—\/fcosx+l <0
= 2sinx(\/gcosx—l)—l(\/icosx—l)s0

= @sinx—1)y/2 cosx—1)<0

= (smx—;—j(cosx—%jﬁo

Above inequality holds when :

1

2
Now considering the given interval of x :

. 1 T T St 3m 1 T T
for shx<— : xe€|——,—|U|—, — | and for cosSxX>— : X€|——, —
) 2 6 6 2 2 4’ 4

. 1 . 1 1
Case-I : smx—ESO and cosx—TZO = SmXSE and cosxzf

For both to simultaneously hold true : x € {—g, g}
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TRIGONOMETRIC EQUATION

Ex. 16
Sol.

Ex. 17

Sol.

1 1
Case-Il : sinx——>0 and cOSX £ ——
2 2

Again, for the given interval of x :

1 3
for sian% : xe{z, 561} and for cosx <— I —£:|U|:£, _n}

S ﬁ:xe[2,4

5
For both to simultaneously hold true : x [%, ?n}

. . . T T T Sm
Given inequality holds for x €| ——, — |U|—, —
46 46

Solve sinx + cosx =1 + sinx.cosx
sinx + cosx =1 +sinx.cosx . (i)
Let sinx + cosx =t
= sin’x + cos’x + 2 sinx.cosx = t?

) t? -1
= sinx.cosx = —

. . £ -1 -1

Now  put sinx +cosx =t and sinx.cosx = , in (i), we get t=1+
= 2-2t+1=0
= t=1 D t=sinx + cosx
= sinx +cosx=1 . (ii)

divide both sides of equation (ii) by \/5, we get
1 1 1

= sinX. ——= +cosx. =
2 V22

1) _o® T, %
= cosx4fcos4 = X— 7 T2onE
I
(i) if we take positive sign, we get x =2nmn + PRRE I
(ii) if we take negative sign, we get

x=2nm,nel

If the set of all values of x in (—g,gj satisfying| 4 sin x + \/E| < JE is (;—Z,;—Z] then find the value of

a—b‘

| 4sinx+42| <6

=> J6 <4sinx+2 <6 => 6 =2 <4sinx <+J6 -2
—W6 +\2) J6 -2 Sn T
T<smx<T =

——<x<1f T
12 12 or X € )

C ing with ~% < x < 2% t.a=—10,b=2
omparing with = 5q o Wegeta=-10,

_|a—b|:LJO—2|:4
RN
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Ex.18 Find the values of x in the interval [0,27t] which satisfy the inequality : 32 sinx—1|>3 +4 cos’x.

Sol. The given inequality can be written as :
312 sinx— 1|>3 +4 (1-sin’x) = 32sin x—1|>7 — 4 sin’x
Letsinx=t = 32t— 1> 74t

Casel: For2t—1>01e.t>1/2
we have , 2t—1|=(2t—1)

= 32t—1)>7—4t? = 6t—3>7— 4t
= 42 +6t—10>0 = 228 +3t-5>0

5
= (1) (2t+5)>0 = t<——andt>1

1 e
Now for t> 50 we gett > 1 from above conditions i.e. sin x> 1

The inequality holds true only for x satisfying the equation sin x = 1 X= g (forx € [0, 2m])
1
Casell: For2t—1<0 = t<5
we have, 2t—1|=-(2t—1)
= —3Q2t—1)>7—4t = —6t+3>7 4t
= 42 6t—4>0 = 222 -3t-2>0
1
= (t-2)2t+1)>0 = tg—zandtzz

. 1 1 .
Again, for t< Y we gett < -3 from above conditions

1 vk 11
i nx<-—-— <x<—
1.e. sinx < 2 = 6

Tn 1lxw b
Thus, xe|—,— |U<J—
6 6 2

T (forx €[0,2m])
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Exercise # 1

1.

10.

11.

The principal solution set of the equation 2 cos x =4/2 + 2sin2x is

()2 Bz B {E 13_%} © {E 13_%} ) {E 137
8’ 8 4’ 8 4710 87 10
The solution set of the equation 4sin.cos0 — 2cos6 — 2 /3 sind + 3 =0 in the interval (0, 27) is
47 4 373 477373 66" 6
The number of solutions of the equation tan’x —sec!x + 1 =0 in (0,10) is -
(A) 3 (B) 6 (©) 10 (D) 11

The number of solution of sin*x — cos2x sinx + 2 sin®x +sinx=0in 0 <x < 3 is

A)3 (B)4 ©)5 D)6
1
The most general value for which tan6 =—1, cosf = ﬁ is(neZ)

n n in
(A)nm+ 7 (B)nm+ (-1)* 7 (C)2nm+ TN (D) none of these

The sum of all the solution of cot = sin 20 (0 # nm, n integer), 0 <0 <, is
(A) 312 B)=w (C) infinite (D)2n

The solutions of the equation sinx + 3sin2x + sin3x = cosx + 3c0s2x + cos3x in the interval 0 <x <2m, are ;

a) & OF 2T LELRLT | i 9 2m 3= 7w Sm 9% 4m
W3 ® 3583 ©35373 D533
cos 30 1

2c0s20-1 "o if

T T
(A)Gznnﬁ-g,nel (B)9=2nni§,nel

I T
(C)6=2nnig,nel (D)6=nn+g,nel

5
The number of solution of the equation, Zcos(r X) =0 lyingin (0, m) is:
A)2 B)3 =1 ©)5 (D) more than 5
The general solution of the trigonometric equation tan x + tan 2x + tan 3x = tan x - tan 2x - tan 3x is
T nm

(A)x=nn (B)nm+ 3 (C)x=2nn D)x= 3
wheren € |
General solution of the equation sec X = 1 + cos X + cos?x + cos’x + .......... o, is
A)nn+ — B) 2nm+ — Cynn+ — D) 20m+ —
(A)nn+ 3 (B) 2nm+ 3 (C)nnt o (D) 2nm+

where 7 is an integer.
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12.

13.

14.

15.

16.

17.

Let £(x) = cos?x + cos?2x + cos?3x. Number of values of x € [0, ] for which f (x) equals the smallest positive

integer is
(A)3 B)4 ©)5 D6

fx-2 ’x+1
Let f(x)= COSee X~ ocosee X - The sum of all the solutions of £ (x) = 0in [0, 1007] is

. sinx — cosx
cosecx(cosecX —sinx)+————+cotx
sinx

(A)25507 (B) 25007 (C) 5000 (D) 50507

1
Let X be the set of all solutions to the equation cos x - sin (x + —j = 0. Number of real numbers contained by X in
X

the interval (0 <x <m), is
(A0 B)1 ©)2 (D) more than 2

If 2sinx+ 7 cos px =9 has atleast one solution then p must be
(A) an odd integer (B) an even integer
(C) arational number (D) an irrational number
Number of principal solution(s) of the equation,
4,16sin2x _ 26sinx , is
A1 (B)2 ©)3 (D)4

If the inequality sin? x + a cos x + a> > | + cos x holds for any x € R, then the largest negative integral value of a is
A)—4 (B)-3 ©)-2 D)-1
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Exercise # 2

1.

10.

11.

The equation sinx + cos®x = a? has real solution if

1 11 1
(A)ae(-1,1) (B)ae (—1, —Ej (C) ae (_E E) D)ae (E, lj
sin’x — cos 2x =2 —sin 2x if
(A)x=nn/2,nel (B) tanx=3/2
O)x=C2n+1)n2,nel (D) x=nm+ (—1)"sin"*(2/3),nel

The solution(s) of the equation cos2x sin6x = cos3x sin5x in the interval [0, r] is/are -

(A) 5 (B) 5 © 3 D) %
The equation 4sin? x - 2(\/5 +1)sinx+ V3=0 has -

(A) 2 solutions in (0, ) (B) 4 solutions in (0, 27)

(C) 2 solutions in (-7, ) (D) 4 solutions in (-, )

If cos?2x + 2cos?x = 1, x € (-, 7), then X can take the values -

3w

I b
A) iE B) iz © iT (D) none of these

If cos?x + cos22x + cos23x = 1 then -

(A)x=2n+ 1)§,n el B)x=(2n+ l)g,n el (O)x=nn+ g,n el (D) none of these

’ 1
Ifsinx+cosx= y+; forx € [0, ], then

(A)x=m/4 B)y=0 O)y=1 (D)x=37n/4
The value(s) of 0, which satisfy 3 — 2cos0 — 4sinf — cos26 + sin20 = 0 is/are -
(A)0=2nm:nel ﬂ”hm+§;nel «Dmm—g;nel D)nn;nel

Given that sin 30 = sin 3a, then which of the following angles will be equal to cos 6 ?
(A) cos (§+a) (B) cos (g—aj (C) cos (%+aj (D) cos (%—aj

Let 2sinx+3 cosy=3 and 3siny+2cosx=4 then
(A)x+y=@n+1)n2,nel B)x+y=2n+1D)n/2,nel
(C) x and y can be the two non right angles of a 3-4-5 triangle with x >y.

(D) x and y can be the two non right angles of a 3-4-5 triangle with y > x.

The equation cosec X + sec x = 2+/2 has

o (0 Ej N Y E)
(A) no solution in | Y 4 (B) a solution in 2’7

.. (m 3=m .. |3
(C) no solution in 7 (D) a solution in VE s
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12.

13.

14.

15.

16.

17.

18.

| —asi -
If (ﬂj 1 +2asinx _ 1, where a € R then -

1 +asinx \Il—Zasinx
(A)x ed (ByxeRVa

(C)a=0,xeR (D)a e R, x € nt, wheren € 1

The value(s) of 0, which satisfy the equation : 2cos330 + 3co0s30 + 4 = 3sin?30 is/are -

2 2
W22 el B R 2T e 2B he1 () Z2E_ZT e
3 9 3 9 5 5 5 5
The equation sin o = tan(o. — B) + cos o - tan § holds true if
(A)o=nrn+f (B) aa=2nm+2p (C)a=2nmand P € R (D)B=2nmand o € R

(n is an integer)
If cos30 = cos3a then the value of sin 0 can be given by

2 2
(A)£sina (B) sin (g * aj (C) sin (?n + aj (D) sin (?n - ocj
cos4x cos8x — cos5x cos9x =0 if
(A) cos12x =cos 14x (B)sinl3x=0 (C)sinx=0 (D) cosx=0

sinx — cos’x — 1 assumes the least value for the set of values of x given by:

(A)x=nn+(-1)"(n/6),ne1 (B)x=nn+(-1)"(n/6),nel
O)yx=nn+(-1)"(7/3),nel M) x=nnt—(-1)"(n/6),nel
The general solution of the equation cosx.cos6x=—1,is:
(A)x=2n+r,nel (B)x=2nm,nel
(CO)x=C2n-1)m,nel (D) none of these

m) [Assertion & Reason Type Questions] -

Each question has four choices (A), (B), (C) and (D) out of which only one is correct. These questions contains,
Statement-1 (assertion) and Statement-1I (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for Statement-I.

(C) Statement-I is true, Statement-II is false.

(D) Statement-I is false, Statement-II is true.

Statement - I The value of x for which (sin x + cos x)! **">*=2_when 0 < x < 7, is /4 only.
Statement - I1 The maximum value of sin x + cos x occurs when x = /4

Statement - I For any real value of 6 # (2n+1)n or (2n + 1)n/2, nel, the value of the

cos’0-1
cos’ O+ cosH

or equal to two)
Statement-II  sec O € (—oo,—1] U [1,00) for all real values of 6.

expressiony = is y <0 or y > 2 (either less than or equal to zero or greater than

Statement-I The equation V3 cosx—sinx =2 has exactly one solution in [0, 27].

Statement-I1 For equations of type acos6 + bsinB = ¢ to have real solutions in [0, 27], |c| < Va? + b’
should hold true.
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in
Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, g, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-I1I.

1. On the left, equation with interval is given and on the right number of solutions are given, match the column.
Column-I Column-II
A) n|sinx|= m |cosx|in [0, 27] ®» 2
where n > m and are positive integers
5
(B) D cosrx =5 in [0,27] @ 4
r=1
(C) 21+\cosx\+|cosx|2 ...... D _4 in (—TC, TC) (l‘) 3
D) tan® + tan20 + tan30 = tan6 tan20 tan30 in (0, ) (s) 1
2. Column-1I Column -II
A) Number of solutions of sin’0 + 3 cos 0 =3 ®) 0
in[-m, x|
B) Number of solutions of sin X . tan 4x = cos x Q 1
in (0, )
© Number of solutions of equation r) 2

(1-tan 0) (1 + tan 0) sec?® + 2°°" =0 where 0 < (—g, g)

D) If [sin x] + [ /2 cosx] =—3, wherex e [0, 27] (s) 5
then [sin 2x] equals (Here [.] denotes G.I.F.)

3. Column -1 Column —II
X
A) Number of solutions of sin x = % ®) 4
(B) If sin?x — 2 sinx — 1 = 0 has minimum (1)) 5

four different solutions in [0, n7t] then

n can take values

- =51 5m
© If 1 +sin*x =cos?3x, x € [7,7} , then r) 6
number of values of x are
1
D) InAABC,sin (2A+B)= 5 A,B,CareinA.P. (s) 12

Sm
and C = ? then p equals
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m) [Comprehension Type Questions] -

Comprehension # 1

Consider the cubic equation
x3 — (1 + cos® + sinB)x? + (cos® sin® + cos® + sinB)x — sind cos® = 0

whose roots are x;, X,, and x5

1. The value of X12 + x22 + X32 equals
A1 (B) 2 (C) 2 cosO (D) sinB(sin® + cosO)
2. The number of values of 0 in [0, 2x] for which at least two roots are equal
A3 (B) 4 ©5 (D) 6
3. The greatest possible difference between two of the roots if 6 € [0, 2n] is
(A)2 (B) 1 (©) V2 D) 2+2
Comprehension # 2

Leta, b, ¢, d € R. Then the cubic equation of the type ax3 + bx? + cx + d = 0 has either one root real or all three
roots are real. But in case of trigonometric equations of the type a sin® x + b sin? x + ¢ sinx + d = 0 can possess
several solutions depending upon the domain of x.

To solve an equation of the type a cos® + b sin@ = c. The equation can be written as
cos (0—a)=c/,/(a’> +b%) .

The solution is © = 2nn + o + B, where tan a. = b/a, cos B = ¢/ +f(a’> +b%) .

1. On the domain [, nt] the equation 4sin3x + 2 sin?x — 2sinx — 1 = 0 possess
(A) only one real root (B) three real roots
(C) four real roots (D) six real roots
10tanx
2. In the interval [-n/4, /2], the equation, cos 4x + ———— =3 has
I+tan” x
(A) no solution (B) one solution (C) two solutions (D) three solutions
1
3. [tan x| =tan x + —— (0 <x <2m) has
COsX
(A) no solution (B) one solution (C) two solutions (D) three solutions
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Comprehension # 3

To solve a trigonometric inequation of the type sin x > a where |a|] < 1, we take a hill of length 2 in the
sine curve and write the solution within that hill. For the general solution, we add 2n=n. For instance, to

. 1 . n 3¢ . N n .
solve sinx > Ty we take the hill Yy over which solution is — 5 <x <—. The general solution

T n
is 2nmw — i3 <x<2nm+ 5 n is any integer. Again to solve an inequation of the type sin x < a, where |a| < 1,

we take a hollow of length 27 in the sine curve. (since on a hill, sinx < a is satisfied over two intervals).

Similarly cos x> aor cosx < a, |a| < 1 are solved.

. . o 7
Solution to the inequation sin®x + cos®x < Te must be

Aynrt = <x<nm — B)2nm+ = <x<2nm+ —

()nTC3XHTC2 ()nn3xnn2
nm n nm

(©) 7+€< X <7+§ (D) none of these

Solution to inequality cos 2x + 5 cos x + 3 > 0 over [— &, 7] is

-5 5m -2t 2m
(A) [-m, ] (B) [T ?} (©)[0, 7] (D) [ 3 ?}

Over [— =, ©], the solution of 2 sin? (X +%j + /3 cos2x2>0is

-5t Sm
(A) [-m, ] (B) [T’ g}
I T 57 3
(©) [0, 7] D) [T@ ?} U [Z’ E} U [T’ ﬂ}
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Exercise # 4

1. Solve sin*(x/3) + cos*(x/3) > 1/2.
2. Solve sinx +siny =sin(x +y) and x| + |y| = 1.
3. Solve tan (Ecos 9] = cot(ESin 9)
2 2
. 1. N
4. Solve sin*x + 1 sin? 3x = sin x sin? 3x.
5. Solve the equation sin* x + cos* x — 2 sin? x + sin? 2x =0
3
6. Solve the equation sin® x cos3x + cos’x + i 0
. . 29
7. Solve the equation for x, sin'® x + cos'® x = 16 cos? 2x.
8. Solve for x, the equation /13 —18tanx =6 tanx — 3, where - 2n<x<2m.
T
9. Solve the equation for 0 <0 <2 m; (sin 20+/3 cos 2 9)2 —5=cos (g — 9) .
sec® >
10. Solve the equation 1 + 2 cosec x = — 2 2
11. Solve the equation sin?4x + cos?x = 2 sin4x . cos*x
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Exercise #5 2 Part#1 > [Previous Year Questions] [AIEEE/JEE-MAIN]

1. The number of solutions of tan x + sec x =2 cos x in [0, 27], is
12 (2)3 (3)0 @1 [AIEEE 2002]
2. The number of values of x in the interval [0, 3] satisfying the equation 2 sin’x + 5 sinx—3 =0, is
(e 2)1 3)2 @4 [AIEEE 2006]
3. The possible values of 6 € (0, ) such that sin 6 + sin 460 + sin 70 =0 are :
2n © n 21 3m 357 2n m n 2n 3m 8%
(1) PN A A AT AT R (2) PR N T L
9 42 3 4 6 942 3 49
4 2R @ 4m m 3m 8 o 2" T 20 Bn AIREE 2011
()9’4’9’2’4’9 ()4’2’2’3’4’9 [ |
. . I i T LT .
4. The number of solutions of the equation cos? (x +g] + cos’ x — 2 cos (x +g] cos (gj = sng in the interval
(-2, m/2)is
(1)0 21 (3)2 4)3 [AIEEE 2012]
5. If 0 <x < 2m, then the number of real values of x, which satisfy the equation
cosX + cos2x + cos3x + cosdx =0, is : [JEE Main 2016]
(ON 27 39 43

[Previous Year Questions][IIT-JEE ADVANCED]

SinX COSX COSX

1. The number of distinct real roots of [cosx sinXx cosX| = 0 in the interval —% <x< % is
COSX COSX sinx
(A)0 (B)2 ©1 (D)3 [IIT-JEE-2001]
2. The number of integral values of k for which the equation 7 cos x + 5 sin x = 2k + 1 has a solution is
(A) 4 (B) 8 (©)10 (D) 12 [IIT-JEE-2002]
1 . . . L
3. cos (a—PB)=1andcos (a+ )= P where a, B € [-n, ©t]. Pairs o,  which satisfy both the equations is/are
[IIT-JEE-2005]
(A)0 B)1 ©2 (D)4
4. If 0 < © < 2, then the intervals of values of 0 for which 2 sin?0 — 5 sin@ +2 >0, is

[IIT-JEE-2006]

i S5m n 5T T m 51 4ﬂ
(M®ﬂuhﬂ@(mgii ‘Q@ﬂu&%] mbvﬂ
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10.

11.

The number of solutions of the pair of equations 2 sin’0 — cos 26 = 0, 2 cos’0 — 3 sin 6 = 0 in the
interval [0, 27] is [IIT-JEE-2007]
(A) zero (B) one (C) two (D) four

Roots of the equation 2 sin’0 + sin?6 = 2 are

T T T T
(A) ¢ (B) 7 © 3 ®) [TIT 2009]

The number of all possible values of 6, where 0 < 0 < 1, which the system of equations

(y +z)cos 30 =xyz sin 30 [IIT-JEE-2010]
2cos30 2sin36
xsin30= +
y z

xyz sin 30 = (y + 2z) cos 30 + y sin 30
has a solution (x, y,, Z,) wWith y,, z, # 0, is

A)0 (B)2 ©)3 (D)4

n
The number of values of 6 in the interval (—g,g) such that 6 = ?n for n = 0, £1, £ 2 and

tan® = cot 50 as well as sin 20 = cos 40 is [IT-JEE-2010]

0 )
Let 6, ¢ € [0, 2n] be such that  2cosB(1 — sind) = sin’0 (tanEJrCO'tEj cosp — 1, tan(2n — 0) > 0 and

—1 <sinf <-— % Then ¢ cannot satisfy [IIT-JEE 2012]
A)0< <E B E< <ﬂ C ﬂ< <3—Tc D 3’—TC< <2

(4)0<p< 3 (B) <4< (© <9< (D) =-<¢<2n

Forx € (0, ), the equation sinx + 2 sin2x — sin3x = 3 has [JEE Ad. 2014]
(A) Infinitely many solutions (B) Three solutions

(C) One solutions (D) No solutions

Let S= {x e(-m,m:x# O,ig} . The sun of all distinct solution of the equation

\/5 secx + cosecx + 2(tanx — cotx) = 0 in the set S is equal to [JEE Ad. 2016]
n 2n S5n

A) —— B) —— )0 D) —

(A) 9 (B) 9 © (D) 9
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10.

) 4
AR A, R,
SECTION -1 : STRAIGHT OBJECTIVE TYPE

The most general solution of cotd = — \/5 and cosecO =—-2is:

T i
(A)nmt— < (B) nt—(-1)" g (C)2nm— g (D) none of these ,n € 1

®|Aa

0
The general solution of the equation , 2 cot 5 = (1 + cot ©)%is :

(A)nn+(71)“§,nel (B)nn+(71)"§,nel (C)nn+(71)“%,nel (D) none

The most general solution of the equations tan 6 =— 1, cos 0 = 1/~2 is

n n
(A)nm+7n/4 (B)nm+(-1)" T (C) 2nmt+ T (D) none of these
If6 cos20+2 cos*0/2 +2sin?0=0,—t<0<m, thenO=
(A)m/3 (B) /3, cos™* (3/5) (C) cos™(3/5) (D) /3, t—cos™* (3/5)
in’ @ — cos’ 0 0
SH.I sz —2tan® cot®=—1,then
sin® — cosO \/l+cot26
Aeelo, ®yoe|X n (Qee(néﬂj anee(252€
b 2 2 b 2 2 2 b
Number of solutions of the equation cos 6x + tan?x + cos 6x . tan’>x = 1 in the interval [0, 2] is :
(A)4 (B)5 ©)6 D)7
sin’0—cos’ 0 cosO

If —2tan0cot® =1, 0 €[0, 211]  then

sinB—cos® \/(1 +cot*6)

(A)OG(O,EJ—{E} (B)ee(f,nj—f—“} (C)ee(n,i‘j—{s—“} (D)ee(o,n)_{ﬁ,ﬂ}
2) s 2 4 2 ) 4 42

T T

In the interval [_E’ 5] the equation log,, (c0s26)=2 has

(A) no solution (B) a unique solution (C) two solutions (D) infinitely many solutions

l-sinx+....+(-1)"sin"x +..00  1-cos2x

The general solution of the equation, - — = is
l+sinX +....+sin" X +...00 1+ cos2x

(A) (-1)"n/3 +nn (B) (-1)"n/6 + nxn (C©) (=)' /6 +nx D) -1)""'n/3+nn

Number of ordered pairs (a, x) satisfying the equation sec? (a +2)x +a?—1=0;-n<x <7 is
A1 (B)2 ©3 (D)4
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11.

12.

13.

14.

15.

16.

17.

18.

SECTION - II : MULTIPLE CORRECT ANSWER TYPE

4 sin*x + cos*x =1 if

1 1

= = — cos! | —

(A)x=nmn (B)x=nn+ 5 cos (5)
nm
O)x= 5 (D) none of these, (n € I)
sinx + sin2x + sin3X = cosxX + cos2X + cos3x if
1 ) nm =« 21

(A) cosx:fz (B) sin2x = cos2x (C)x= o + 3 (D)x=2nm+ ?,(n el
cosl5 x=sin5x if
Nxm—m el B+ Z el (Ox= + 2 e Dyx=-2+ 2 1l
(Mx==rp Fsonel  (Bx=gg Figenel - (Ox=5pF7gnnel - (D)x==75 + 7 ne
sin®x + 2 sinx cosx — 3cos*x = 0 if
(A) tanx =3 (B) tanx=—-1 (C)x=nn+m/4,nel (D)x=nm+tan* (-3),nel
sin’x — cos 2x =2 —sin 2x if
(A)x=nm/2,nel (B) tanx = 3/2 O)x=C2n+1)n2,nel (D)x=nmt(—1)"sin"*(2/3),nel

SECTION - III : ASSERTION AND REASON TYPE

Statement-I : The number of real solutions of the equation sin x =2*+ 27 is zero

Statement-II : Since [sinx|< 1

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-I1I is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

1
Statement-I : If sin x + cos x = [y+—j ,X € [0, ], thenx = %,y: 1
y

Statement-II : AM >GM

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement-I : In (0, ), the number of solutions of the equation tan 0 + tan 26 + tan 30 = tan 0 tan 26 tan 30 is two

Statement-II : tan 60 is not definedat 0 =(2n+ 1) % ,nel

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
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19.

20.

21.

22.

Statement-I : The equation sin(cos x) = cos(sin x) does not possess real roots.

Statement-II : If sin x>0, then 2nt<x<(2n+1),n el

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1.

(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement-I : If sinA = sin’B and cos’A = cos’B, thenA=nn+B,n € I

Statement-II : If sinA = sinB and cosA=cosB, thenA=nn+B,n el

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I.

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - IV : MATRIX - MATCH TYPE

Column I Column IT
(A) If number of ordered pairs (X, y) satisfying [y| = cos x ® m+n=0
and y = sin"'(sin x), when [x| < 2rt is m and when [x| < 37 is n, then
B) If number of solutions of In|sin x| =—x*+ 2x, when @ m+n=2
. T 3n .
x € [0, ] ism and when x € Y N is n, then (r) m+n=10
© If number of solutions of [sin x] = cos X, (where [.] denotes the (s) n-m=0

greatest integer function) when x € [0, ] is m and when

x € [0, 3m] isn, then ®) n-m=2
Column I Column IT
1
(A) If o, B are the solutions of sin x = —5 in [0, 2m] ®» oa—-B=m
: 3.
and a, y are the solutions of cos x = ——, in [0, 27t], then (1)) B-—y=m=n
B) If o, B are the solutions of cot x =— \/5 in [0, 2w] and (r) o0—Y=T

a, v are the solutions of cosec x =-2 in [0, 27], then

1
© If o, B are the solutions of sin x = -3 in [0, 2] o, y are the (s) at+B=3n

1
solution of tan x = NG in [0, 27], then ® B+y=2n
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23.

24.

25.

SECTION -V : COMPREHENSION TYPE

Read the following comprehension carefully and answer the questions.

Suppose equation is f(x) — g(x) = 0 of f(x) = g(x) =y say, then draw the graphs of y = f(x) and y = g(x). If graph

of y=f(x) and y = g(x) cuts at one, two, three, ..., no points, then number of solutions are one, two, three, ...., zero
respectively.
: o Ix]
The number of solutions of sin x = 10 is
(A4 B)6 (©)8 (D) none of these

Sn
Total number of solutions of the equation 3x + 2 tanx = X inx € [0, 2x] is equal to
Al (B)2 ©)3 D)4

Total number of solutions of sin{x} = cos{x}, where {.} denotes the fractional part, in [0, 27t] is equal to
A3 B)5 o7 (D) none of these

Read the following comprehension carefully and answer the questions.

When ever the terms on the two sides of the equation are of different nature, then equations are known as Non
standard form, some of them are in the form of an ordinary equation but can not be solved by standard procedures.
Non standard problems require high degree of logic, they also require the use of graphs, inverse properties of

functions, in equalities.
The number of solutions of the equation 2cos (%) =3*+3™is

Al B)2 O3 (D) none of these

. X)) . T
The equation 2cos’ (EJ sin’x=x>+x20<x< 5 has

(A) one real solutions (B) more than one real solutions

(C) no real solution (D) none of the above

The number of real solutions of the equation sin(e*) = 5*+ 5™ is
(A0 B)1 ©)2 (D) infinitely many

Read the following comprehensions carefully and answer the questions.

An equation of the form f(sinx £ cosx, = sinx cosx) = 0 can be solved by changing variable.
Letsinx + cosx =t

= sin? X + cos?x = 2 sin X cosx = t?

) t?—1
= =+ SINX COSX = 5 .

Hence, reduce the given equation into

2_
f@ﬁ—q—o
2
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26.

27.

28.

29.

If 1 —sin 2x = cosx — sinx, then x is

T i
(A)2nn,2mc75,nel (B)2mc,mc+z,nel
T I
(C)2nm— PR nm+ g ne I (D) none of these

If sinx + cos x = 1 + sinx cosx, then x is

b b
(A)2nn,2n1t+z,nel (B)Znn,nn+z,nel
s T
(C)2nn— PR nm+ n nel (D) none of these

If sin*x + cos*x = sinx cosx, then x is

(A)nm,n el (B)®n+l)g,nel

(C)(4n+ 1)% ,nel (D) none of these

SECTION - VI : INTEGER TYPE

Number of roots of the equation [sin X cos x|+ /2 + tan® x + cot’ x = J§ ,X €[0,4n].

. . sinx sin3x  sin9x . . e
Number of solutions of the equation + + =0 in the interval (0,—] .
cos3x cos9x cos27x 4

3a a’
The value of a for which system of equations sin’x + cos?y = 5 and cos?x + sin’y = > has a solutions.

The maximum integral value of a for which the equation a sinx + sin2x = 2a — 7 has a solution.

Number of solution of the equation sin*x — cos?x sinx + 2 sin’x +sinx=0in 0 <x < 37.
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® ANSWER KEY ®
EXERCISE - 1
1. A 2. B 3 A 4 B 5 C 6. A 7. B 8 B 9. C 10.D 11.B 12. C 13. C
14.B 15.C 16. C 17. B
EXERCISE -2 : PART #1
1. BD 2. BC 3. ABD 4. BD 5. ABC 6. ABC 7. AC 8. AB
9. ABCD 10. AD 11. ABCD 12. CD 13. AB 14. AB 15. ABCD 16. ABC
17. AD 18. AC
PART - 11
1. A 2. D 3. B
EXERCISE - 3 : PART # 1
1. A ¢gB—>pC—>qD-p 2. A>qB—->sC—Ho>rD-p 3. A>rB-pqrsC—>qD-os
PART - II
Comprehension#1: 1. B 2. C 3. A Comprehension#2: 1. D 2. C 3. B

Comprehension#3: 1. C 2. D 3. D

EXERCISE -5 : PART #1

PART - 11
1. C 2. B 3. D 4 A 5 C 6. BD 7.C 8 3 9. ACD 10.C 11. C

MOCK TEST

1. ¢ 2. C 3. C 4. D 5. D 6. D 7. B 8 B 9. B 10. C 11. AB 12. C
13. B 14. BC 15. BC 16. D 17. A 18. D 19. A 20. C

2. A1t Bo>s C—>t 22.A—>s,q Bopt Cors,t

23.1. B 2. A 3. C 24.1. A 2. C 3. A 25.1. D 2. A 3. C
26. 0 27.6 28. 1 29. 6 30. 4
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