p Ac E Advanced Booklet Solution

IIT- MEDICAL Trigonometric Equation

1.

EXERCISE - 1 [A]

(A)
:>tan§6:\/§

20 T
=—=Nn+=
3 3

=20=3nN+x

:>6:3nﬁ+g,nel

(B)

—=cos’0=1

= C0s0=+1

=cos0=1 or cosf=-1
=0=2nn 6=(2n+1)7t

=..0=nr

©
=tan0= \/5

:e:ﬁ,ﬂ
3 3
:>cosec6=—i:>sin9=§

N
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A)

=sinf=sina Co0sO=cosa
:>9:nn+(—1)noc 0=2nt+a

o a

ar
ES VAN

(A)
=tan6= \/5

:>9=nrt+E
3

:>Eandﬂ
3

:>9:2n7'c+E
=secf=2

:>cosO:1
2
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10.

11.

7T
Common value = 5

—0=2nn+=
6

(B)
:>sin9:J§COSG
:>tan6:J§

:>9=nrt+E
3

—=0=-m+o
3

:>sin6=1

= 0=nn+(-1)"

ola

ps, 5 1is
6 6

...—mt<0<0
...c0s0=0

...e¢(2n+1)g

...for n =—1,6;r&E
2

. 5r
Common solution =—

(A)
= 2sinx+tanx =0
= COSX # (2n +1)7

:>2$|nx+— 0
COS X

] Zcosx+1
= sin X
COS X

=sinx=0 or

2cosx+1=0

cosx#0
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12.

13.

14.

15.

T
= X=Nr x:2nni2§

= . X= (3n il)(%n] and nm

(B)
= (2cosx—1)(3+2cosx)=0

=0<x<2n

1 3
=C0SX=— oOr COS =——
2 2

:>X:2nnigin{0,2n}

T 5T

=>X==,—

3 3

(B)

= (1+tan6)(1+tan¢)=2

= (1+tanOtan@+tanO+tanp)=2

=tanb+tanp=1-tanOtano
tanO+tan o 1
1-tanOtan ¢

T
=tan—

:>tan(9+q))=tan%

=0+¢p=45°

(A)

cosO+cos20=2
cosO0+2cos’0—-1=2
2c0s’0+cos6—-3=0

COSGZ_—s,l
2

cosO=1=0=2nm,nel

(A)
:>sin26—2c036+%:0
2 l
=1-cos —2cose+z=0
S 2
:>Z—cos 0—-2cos0=0
) 5
=> COS e+2cose—Z:0
2_%_

= (cos6+1) 2 =0

= [cose+1—gj(cose+l+gj =0

....(not possible)
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16.

17.

:(COS@—EJ(COSG+EJ=0
2 2

:>cose=l; cosezg (not possible)

2
=0=2ntt

wla

©)
—tan?0+2/3tan0=1
—tan?0+2y/3tan0—1=0

23+12+4 —23+2x2

=tano = =
2 2

—tan0=—/3+2

:>tane:2—\/§ or tane:—2—\/§

—tan15° =2—+/3 tan 75° =2++/3
tan—75° :—2—J§

— tan0=tan15° =tan2—+/3

—tan~
12

0=nm+-—
12

=tan6 = tan(—Z—«ﬁ)

Vs
=0=nn+—
12

T T
(2n+ )2+12

= .. 0=(6n +1)%

(B)
= 25c0s*0+5c0s0—-12=0
= o IS the root then

-5+4/25+1200

50

= Cosa =
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18.

19.

20.

21.

__43
5'5
4
:>COSoc:—g ........ IT quadrant
. 3
=sino=—
5
=sin2a=2 A3 =—ﬁ
5)\5 25
(A)

=> COSX+SecxX =2
We know arithmetic mean > Geometric mean

a+l
= az,/ax1
2 a

=a +1 >2 (not possible so only equality holds)
a

Now for a=cosx =1
=Nn=2nn

(B)
= (sin2 9)5ec9+«/§tan 0=0
=secH=oo; cosO=0

=0=(2n +1)g

:sine{ﬂjﬂﬁtanezo
cos0

= tan 9<sin e+\/§)=o

=tan0=0

:>sin6¢—«/§
=0=nn

©)
= 3(sec’0+tan®0) =5
= 3(1+tan2 0+ tan? 6) =5

—=3+6tan’0=5
—=6tan’0=2

:tanze):l:tanZE
3 3]

:>e:niE
6

(A)

— 2cot? 0 =cosec’0
=1+cot’0
—=cot’0=1

:>9:n7'ciE
4
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22,

23.

24,

25.

(A)

2c0s® X +3sinx—3=0
2(1—sin2 x)+33in X—-3=0
2-2sin’x+3sinx—3=0
2sin?x—3sinx+1=0

. ) 1
sinx =1 or smx:E

FQ 0<x<180°
x =90°, 30°, 150°

(B)

2sin” 0 =3cos 0

2(1—0032 9) =3c0s0
2—2c0s’0=3cos0
2c0s°0+3c0s0—-2=0

2c0s° 0+4c0s0—cos0—2=0
(cos6+2)(2cos6-1)=0

cos0 = -2
1
cosO=—
2
g=T O
3 3
(A)

=sin70+sin®=sin40

= 2sin40c0s30 =sin 40
—=sin46(2cos30-1)=0
=sin40=0 or 2c0s30-1=0
=40=nn cosBO:%

—0=""" 39-2mm+l
4 3

g_2mn m

3 9

between 0< 0 < g

—~9=" ="

4 9
= ee(o,ﬁj

2

(B)
cotO=sin20
CF)—SQ:ZSin 0cos0O
sin®

cos0 = 2sin>0cosO
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26.

27.

28.

29.

cose(Zsin2 9—1) =0
—c0s0-c0s20=0

cos6=0 or cos20=0
0=90° or 0=45°

©)

— 2tan’a=sec’ 0
=1+tan’0o
=tan’0=1

:>9:n1'ciE
4

(©)

Snx + cosx =1

—SNX +—=C0SX =

B

Sn(x+—j:5n—
4 4

x+§:nn+(—l)"%

n T
X=nn+(-1) —
me (<) 2
_I
4
(B)
= C0oSpb =cosqo
=pO=2nnt+qo
=po+qgo=2nn
=0(p£q)=2nn
. 2Nz
pPxq
(A)

= tan50 =cot 20
= tan 50 = tan [g — 26)

:56:nn+g—29
T
:>76=(2n +1)§

= 0=(2n +1)ﬁ

nm T
=0=—+—
7 14

= tan50 #

=50 (2n +1)g

VA
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30.

31.

32.

33.

34.

=0=(2n +1)ﬁ

Hence (2n+1) 7,21 etc.

(B)
=tan0+cot6=2
= 2c0sec20=2
=sin20=1

:>29:2nn+g

:>9:n7'c+E
4

©)

= cotO+tan 0 =2cosecO
= 2c0sec020 = 2cosecO
=sin6=sin20

= 2sin0cos0 =sin 0
=sin6(2c0s0-1)=0

=sin0=0".0=mmx

1 T
=>..C0S0=—=c0S| —
2 (?J

:>9=21UtiE
3

=tan0 =0
=0=nx
= COt0 # o0

=0=(2n +1)g

(B)

sin0—cos0=0 =sin0=cos0 = tan0=1

Ifee(O,E} then ==
2 4

(B)

XE(O, Ej and sinx-cosx:1
2 4

sin2x 1 . 1
=— = sin2x=—
2 2

o 2x=nm+(-1)" g

nmw n T
=—4+(-1) —
X 2+( ) 12

(©

=1+ cotO =cosecO
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35.

36.

37.

38.

cosO+sin® 1
= - =—
Sin© Sin©
=sin0+cosO=1

:>isin6+icosez

N AN Rk

. T . T
=sin| 0+— |=sin—
( 4) 4

:>(9+§=n1r+(—1)n

©)
—=sin’0+sin6—2=0
= (sin6+2)(sin6-1)=0

Not possible 0=nm+(-1)"

N

—0=2nm+=

(A)

— 2sin?0=4+3c0s0
—2-2c0s’0=4+3c0s0
—2c0s°0+3.c0s0+2=0
—=0=b*-4ac=9-16=—7
No real roots.

(D)
= 3C0SX+4sSinxXx=06
= -5<3cosx+4sinx <5

For real roots it will never equal 6.

(D)

—c0s°0+sin0+1=0
—1-sin0+sin0+1=0

= (1—sin 6)(l+ sin 6)+(1+sin 9) =0

= (1+sin6)(1-sin0+1)=0

= (1+sin6)(2-sinB)=0

=sin6=-1 or sin® =2 (not possible)

...... sin0=0:0=nrwt
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39.

40.

41.

=0= %n (principle solution)

(©)

=sin5x+sin3x+sinx=0

= sin5x+sinX+sin3x =0
= 2sin2Xxc0s2x +sin3x =0
= sin3x(2cos2x +1)=0
=sin3x =0

=3X=mn

= x=1

ps. =0 F 2"
33

:>cost:—1
:>2x:2nnig

T
= X=Xnt—
3

I T
> X==,——
3 3

Common value between 0 and g is g

(A)
=sin20=co0s30
= €0s30=sin20

= c0530 = cos(g - 26]
T
=30= 2nni(5—29j

:>59=2nn+g

_ (4n +1)n

10

n 5t 9xn

10'10°10

T
= .. acute angle = —
10

=0=18°

J5-1

=sinl8’ =——

(®)
= J§(cote+tan 0)=4
As, cotO+tan0 =2cosec20

0=2nn—=
2

or 30 = 2nn—(g—2ej
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42.

43.

44,

= tan 6 # oo # (2n +1)g

= CcotO £ #nNn
= 2\/§cosec26 =4

=> C0Sec20 = i

J3
:sinzezﬁ
2

=20=nn+(-1)' -

n 7T

0= —1)" =

= +(-1) 5

=0=

ola ,\,|§

(D)

:sinx+i—i
sinx 243

— 2/3sin? x +2/3 = 7sin x
= 24/3sin’x—7x+2/3=0

7+ 49—4@4§f

=sinXx =

_ 7++J49-48
43
2

7+1

a3

=sin=—
3

Ne

=..SiNXx=—
2

43

B

~ &

2

™ &
&

=X =60°

©
C0S3X - C0S 7X = C0s? 2X
2c0S 7X +€0S3X = 2¢0s* 2X

cos10X +Ccos 4x = 2¢cos? 2X
€c0s10x +cos4x =1+cos4x

XTT
coslOx =1=x=—,nel

(D)

6sin’ x+sinx—1=0

(D)

6sin® X +3sinx—2sinx—1=0

(2sinx+1)(3sinx—-1)=0

. : 1
SiNX=—,sinX=—
2 3

(not possible)
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45.

46.

47.

48.

Then sum of roots of
Equation 1 in x [0, 2]

is 4n

©)

2sin®x+5sinx+2=0

2sin’ x+4sinx+sinx+2=0
(sinx+2)(2sinx+1)=0

sinx=-2 or sinX =—

Then x =xm+(-1)" [%)n el

(D)
tan® 0 =1—sec20

1+tan’0
1—tan26j
_1-tan’0-1-tan’0
- 1—tan?@
tan® 0(1—tan”0)=—2tan’ 0
tan®0—tan* 0 =—2tan’ 0
tan* 0 =3tan’ 0
tan® 0(tan” 0—3) =0

tanzezl—(

tan?0

tan’0=0
2
tanzez(\/:u_’)
tan®=0 tanze:tanzg
O0=nn e:nnirE
3

(D)

tan 6 +tan 26 ++/3tan 0-tan 26 = /3

tan 6+ tan 20 = +/3(1—tan - tan 26)
tan0+tan20

1—-tanO-tan20
= tan(30) = 3

30 =nn+ =

6:E+E=(3n+1)E
3 9 9

(D)
5c0526+(1+c0s0)+1=0
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5(20052 9—1)+1+ cos0+1=0
10cos®0+cosO—-3=0
3

cosezl,——
2 5

e=ﬁ, n—cos(gj
3 5

©
1+tan? x = \/’i(l—tan2 x)

1 2
—==00s" X

2
ox =2nmt 2
4

T
X=Nnt—
8

(©

= asinxXx+bcosx=c
Will have solution when |c| <+a%+b?

(D)

T T . T . T
= COS ycos(i—xj—cos[E—y]cosx+sm ycos(a—xjmosxsm(z—yJ =0
= oS ySinX —sinycos X +sinysin X +cosxcosy =0

:isin(x—y)Jricos(x—y):O

2 V2
:sin(x—y+£j:0
4
:>x—y+£=nn
4

7T
:X:nﬁ—Z'Fy

(©

. (1+sin2x)
(sinx+cosx)

=2, xe[-m, 7]

sinx+cosxs\/§ = sinx+cosx=\/§ and 1+sin2x=2
oo sin2x=1

Also, sin x+cosx=\/§ = ﬁsin[x+%}=\/§

sin(x+£]:1
4

T
L X=—
4

(B)

cos’® X :1+(1—cos2 x)2
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54,

55.

56.

57,

58.

59.

c0s® X =1+1+cos* x —2cos® x
Let cosx =t
t*—t*+2t*-2=0

(t-1)(t* +2t+2)=0
t=1lort"+2t+2=0

cosx =1

x=2nmnel

(D)
(B)

y = Snx — CoS X

ye[2,42]

(D)
sin(ex)=2X+2—1X

As we know that 2* +2iX >2V Xxe (0, oo) and

-.LHS # RH.S
Hence no solutions.
(A)
COSXCOoS6X =-1
Case — 1: cosXx =1, cosbx =—1
X =2nm, then 6x=12n%
cosbox =1
Not Possible
Case—-2: cosx=-1,& cosbx=1
X = (2n +1)n
Then 6x = 6(2n +1)7r
cosbx =1
X = (2n +1)n
(A)
Snx+Sny =2
x=F, y=T
2’ 2
n+y=m
(®)
sinx<1
. XeR
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60. (B)
0<cosx<1l

oy {(4n —1)2, (4n +1)ﬂ

nel

61. ©
Sin X = cos X
Covn = S
o
W4
G)'\: g.\l\ n
62. (B)
sinX =X

63. ©
tan X > X

Yomx >

\
5

9\
\ we (o ::%)

\
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64.

65.

(©)

tan X = x

N A
N

Soln. lies (n%}

(D)
x? —4x+5=siny
(x—2)2 +1=siny
| I—
>1 <1

sosiny=1 & x—2=0

y 2

- 1 [B]

(D)
%(sin 80+sin20) = %(sin169+sin 20)
.. sin80=sin160
sin160—-sin80=0
25in(46)cos(126):0
40 =nx
0="",  120=(2n+1)Z
4 2

T
0=(2n+1)—
( )24

n wm 3t 5t 7n 97 1llx

(B)
- sin4xcos4x
2
_ sin8x
4

.'._—]'SKS
4
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(D)

3tan? x >4sin® x
3sin® X > 4sin® x cos? X
sin? x(3—4cos2 x) >0
sinx=0

X =nz

3—-4c0s*x>0
4c0s*x—3<0

e 6
NE 5

——<CoSX<—
2 2

Where cosx #0

X€|:E,5—n:|—{5}u{0,2}

6 6 2

Hence (D)

(B)

C0s 3X :1, cos3x =1
4 4

33X =2nn

(B)

sin® x +sinxcosx +¢os® x =1

(sin X + COS x)(l—sin X COS x)+(sin X COS X —1) =0

(sin x+cosx) =1
Or
(sin xcosx) =1

[where x = %]

sinxcosx =1 cosinx+cosx =1

2sinZcosZ = 2sin? =
2 2 2

sinE:O or tanE:1
2 2

X
X=2nw or EZWH_

x=2nn+E
2
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(D)

7c0s” X +sinxcosx—3=0

x=(2n +1)g is not a solution
Divided by cos® x
7+tanx-3(1+tan’x) =0
3tan®x—tanx—4=0

tan=-1or f
3

X = nn+3—n or kn+tan‘1(ﬂj
4 3

©
4sin® x +4sinx+a*—-3=0
(25inx+1)2 +a?-4=0
(23inx+1)2 =4-3a°
—2<2sinx<?2
-1<2sinx+1<3
0<(2sinx+1)" <9
03(4—a2)§9
—9<a’-4<0
5<a’<4

a’<4
-2<a<?2

(A)

3tan(0-15°) =tan(0+15°)
tan(0+15°)
tan(0-15°)
sin26 4 _ 5

_3
1

sin30° 2
sin20=1

20 =2nn+ =

T
O=nn+—

(B)
tan{z+ej+tan(ﬁ—ej=4
4 4
(1+tan ej (1—tan 9)
+ =4
1-tan© 1+tan®
2+2+a’0 = 4(1- tan®0)
6+a’0=2
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10.

11.

12.

13.

tan’0 = =, O=nn+

T
6

w|

(A)
lett=tan O
t+(-1)
+— 7 —
1-(t)(-1)

t(1+t)+t—1:2

1+t
2+ 2 —1=2f+2
t? =3, tan? 0 = tan? =
3
9=nniE
3

(D)

2(sec2 X —1)—55ecx =1

2sec® x —5secx—3=0

+ '
sec X =ﬂ
4
12 -1
= — [ —
4 2
=3 or =
2
seen =3, [0,67]:6 soln.

{Gn, 6m+ 3?“} : 1 soln.

[O,B—n}:?soln.
2

=15

max

(D)

6 tan®x — 2c0s% X = C0S?X

6 tanx — (1+cos 2x) = cos 2X

6(1_ COS 2X
1+cos2x

6-6c0s” x = (1+cos 2x)(2cos2 X +1)

j=20032x+1

6—6c0s% X = 2€0s% 2X +2¢0s° X +1+C0s? X
2c0s® 2x+9¢c0s’ Xx—5=0

1
coszx:z or -5

(B)

Snx — 3Sn2x + Sn3x

= C0S X — 3 C0S2X + C0S3X
2Sn2x cos X — 3 sh 2X

= 2C0S 2X COSX — 3 C0S2X

1¥ quardrant
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14.

15.

16.

Sn2x (2 cosx—3) —cos 2x (2cos x —3) =0
(Sn2x —cos 2x) (2cosx—3)=0

3
tanx =1 or cosx=§

T
2X=Nm+—

nm n
_+_
2 8

(©)

Snx + cosx =1

—SnNX+—=C0SX =

N

Sn x+— =SnE
4 4

x+§:nn+(—1)n

VA

©)
6Sn0+tcosO=9

Lett= tang
2

_ 2
6( 2t2]+7 1 t2 _
1+t 1+t

12t +7 -7t =9+ 9¢t°
8t? —6t+1=0
6+/36-32 6+2 1 1

t= = =—0r—
16 16 2 4

tangzl, tangz
2 2 2

?3)

tan0 = —
1-=

4 16

1/2 8

15/16 15

Wl
—_
QD
>
D

Il

(A)
tanx+secx=2cosx x [0, 2r)
sin x 1

——+——=2C0S X
COSX COSX

sinx+1=2cos’x  1+sinx= 2(1—sin2 x)
(1+sinx)=2(1+sinx)(1-sinx)
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17.

18.

19.

20.

.. 1=2(1-sinx) OR 1+sinx=0

1—sinx:1 sinx=-1
2
. 1 )
smx=E cosx =0 [Reject]
) 1
sosinx==
2
X:E,S—n. 2 Solutions.
6 6
©

Kcosx =3Snx =K +1
K cosx —3Snx| < Vk® +9
,k2/+2k+1£ ,kz/+9

2k<9-1
k<4

(®)
Sn36

2c0s20+1

0=nx
Sn30 Sno

Sn30-Sn0 +SnoO

Snez1
2

Sn30 Sn6
2Sn0cos 20 +Snob

1 1
2' 2

1
2

0=nm+ (—1)n

o3

©
a’-4a+6=(a-2) +2>2
So, min{l,a2 —4a+6}

Snx+asx =1
T 1
Sni Xx+—=—
5%
T n
X+—=nn+(-1
F=nme (1)

X =nm+(-1)"

53
A3 p|3

(B)

1+Snx* = cos® 3x
Sn?3x+Sn*x =0
Sn3x=0 & Snx=0
X=nt & X=nn
SX=N1

X =21 greatest
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21.

22,

23.

24,

25.

26.

(A)

Snx+cosx = /y+£2\/§
y

Snx+cosx:\/§

T
X=—,&y=1
4 y

(®)
tan0+tan40+tan 70 =tan O tan 40 tan 70
Refer to (Q. 4) soln.

(©)

€c0s0+cos70+cos30+cos50=0
2c0540c0s30+2cos40cos0=0
2€0s46(c0s26 cos0) =0

EM:0, 0#nn
8 Sno
SO=nn
G:nf,n¢8k

8
(B)

(2Sn2xcosx +3Sn 2x) = (2cosxcos2 x)+3cos 2X

Sn2x(2cosx +3)—cos2x(2cosx +3)=0
tan2x=1or 2cosx+3=0

2x:nfc+E
4

Nt m
X=—+—

4Sn0cosO—2cos0—2+/35n0++/3=0
2c0s60(2Sn6-1)-+/3(2Sn6-1)=0
<2cose—J§)(28ne—1):O

Snezl, cosezﬁ
2 2
g_ 75t 1
6,6 6
(A)

(Sn x+cosx)(1—Sn xcosx0)+3sin Xcosx =1

Snx+cosx =t
2

SnXcosx =
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27.

28.

(7))

Y 2
t -t +3L—§:0
2 2 2

t t2 3t° 5

2 2 2 2
t2—3t?—3t+5=0

, 1 3 3 5
! 1 2 =5

‘ 1 -2 -5 o]
t?-2t-5=0

t=1+/6

But t<—[—\/§,\/§}

So, t=1

Snx+cosx=1

X=2nm or 2n+g

(D)
4Sn*x—8Snx +3>0
(2Snx—1)(2Snx—3) <0

lSSnxs§
2 2

(©)

cosSX—-Snx>1 X <

cos(x+£j>i 6<—[
4) 2

cosezi
2

—
o
N
a
—_

-I>~IF1
~ 8
L 1

-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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29.

30.

31.

3—“Sx£2n
2

x = 0 also satisfied

X e{%,&r}u{o}

(B)
250 4 9 o%? S o lSmo-coso)
2
>2?
> U2

1
S0 2 4270 > 9" E
When

-1
SnB=-c0s0=——=
2

i.e. OZM

(A)
(\/5—1)Sn 6+(J§+1)cose =2

J3-1 J3+1 1
(W]Sn 6+[ﬁJcose_$

Sn15°Sn 0+ cos15° cos O = cos 45°
cos (9 ~15° ) = C0s 45°

6—£=2nniE
12 4

6:2nnKiE+£
12

(C)
4Sn0 Sn20Sn 46 =Sn 30

= 2(cos6—c0s30)Sn46—-Sn 30
= (Sn50+Sn30—(SN70+Sn0))=Sn30

Sn0+Sn70-Sn50=0
SnO+25n0cos60 =0

Sn6=0 or co0s60 = ?

0=nn 60 =2nmt+t—
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32.

33.

34.

35.

(©

8C0S X C0S2XCcos4x = Sn6x
Snx

n # Nn

Sn8x  Sn6x

Sn x Snx

Sn8x =Sn 6x

25nx cos7x=0

X=nm Or 7x:(2n+1)g
T

=(2n+1)—

x=(2n+ )14

L
7 14

(B)

Sn3a =4Sn a(Snzx —Snzoc)
3Sna.—4Sn*o= 4Sno. Sn?x —4Sna
3Sna = 4Sna Sn?x

Sn?x ==

X=nzt

wla dlw

(B)

tan(cotx) = cot(tan x)

= tan (E— tan xj
2

T
cotx=5—tanx+nn

2 =nn+==(2n+1)=
Sn 2x 2
4
Sn2x =
(2n+1)1t
©)

12c0s® X —7¢cos® X +4cosx —9=0

12 -7 4 9
! 12 5 [g

| 12 5 95

(cosx—1)(12cos® x +5cosx +9) =0

cosx=1
X :(Znn)
Infinite Soln.
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36.

37.

38.

(A)
tan30+tan6=2tan 20
Sn20  25n20
c0s30cosO  cos20
€0s 20 =2c0s30cosH
€0s 20 =cos40+cos 20
cos40=0

40=(2n+1)=

2
O;zs(2n+1)E
2
TT
2n+1) X
(2n+1)2

T
(2n +1)Z
Either
Sn20=0
2=nN7

o=""
2

But eif,%" etc.

2
0=mn

0=(2n +1)g

(D)

an| % —tan[ £-2)
4 2 4

pr T 9n
—=nnt+—-——-—

4 2 4
(p+qg)=4n+2

=2(2n+1)

(©

tan(ncos n) = cot(nSn x)
= tan (E—nSnxj
2
T
TTCOS X ZE—nSnx+nn

\ESSHX+COSXZH+ES«/§
2

«/Ecos(%—xj:n+1, n=0,-1

2

Il
[+
N |-
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39.

40.

41.

42.

cos(E—xJ—+i
4 o2

©
cos* x+acos’ x+1=0
D>0 a’—-4>0

|a| >2
Product of roots = 1

0

So both roots cannot lie in [0, 1]
Hence one root > 1 & one root lie € (0, 1)
So f(1)<0

1+a+1<0

as<-2

a<«(-0,-2]

(®)
tan*x—2tan*x—2+a*=0
tan* x +2ta*x +1
= 3-3a?

2 2 2
(ta x—l) —3-a’>0

|a|§J§

(A)
x?+4+3Sn(ax+b)-2x=0
(x* —2x+1)+3(1+Sn(ax+b)) =0
(x-1)" +3(1+Sn(ax +b))=0
(x-1)=0 & Sn(ax+b)=-1
x=1& Sn[a+b]=-1

% T

+b , etc.
2 2

.'.a+b:ZE
2

(B)
3Snx+4cosax =7
Snx=1&cosax=1

T
X =2nNm+—,ax = 2nxw

2

- (4n+1)g 5 (4n+1)=2mn
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43.

44,

45.

46.

4m

a=
4n+1

a= 4m m(4n+1)K
4n+1

. 4n (4n + DK)

© 4n+1

A =4mk

(A)

|Sn x + cos x| =|Sn x| +|cos x|
Snx cosx >0

I & 111 Quadrant

(B)

Sin®0—cos®0 cosO T
0=—

SnO-cos6 _~/1+cot29 4

—2tan0 cotO=-1
1+Sn6 cos®—cos6|Sn 6] -2=-1

Sn6cos® =cosO[Sn 6|

|Sn6|=Sn6

6<—(E,n)
2

(B)

25nx _;zCOSX 2\/2(SnXTSX)
[
2—1/2

v v

1
25 4 oeX 5 01 )

Equal if Snx = cosx = _?1

] 5n
ie x=—

4
x:2nn+5—7T

x=(2n+1)fc+E

©)

Sn(n(x2 +x)):8n x>

n(x2+x): nr+(-1)" (nxz)

X+ X =2nm+7mx° or X +7X = (2n+1)m—nx?
X=2n

but x =1

2x? +x—(2n+1)=0
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47.

48.

49.

-1+,/1+8(2n+1
e ,/+4(n+)

1+8(2n+1) -1
4

Jodd -1

X =

X= 4

(®)
cosx =1 X =2Nn7
cos2Ax=1 2\ x=2mnr

Axinmt=2mn

A _m will have
2n

Infinite soln. if A is rational
If A is Inatiael the

A =0 is the only solution

. A isinativel

(D)

27 (25 11=0

2(2*5"’2* )2 —3(2*5"2X)+1= 0
2t -3t+1=0
t=1, 1
2
25" =1 or1

X =N, mtiE
2
(©)
\/§cose—38n 0=4Sn206co0s30
= 2(Sn56)—-2Sn6
J3c0s0-Sn0O =2Sn50
23in(g—9j —25n50

Sn (E—ej — m56
3
0 =2Sn (3e—ﬁJcos£29+f]
6 6

0-—=-nt &  20+—=(2n+1)=
6 6 2

30=nn+= 0=nn+l

6 3
e:@-l-ﬂ
3 18

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

50.

51.

52.

(A)
—\/g +1

4

<Snx<

\/§+1

4

Soln. in (O,Ej
2

(B)

asnx+1-2Sn°x=2a—7
2Sn*x—aSnx+2a—-7-1=0
2Sn’x—aSnx+2(a—4)=0
At least one root €[-1,1]
D=a*-16(a—4)>0

a’—-16a+6>0
(a-8)° >0

Snx
2a-8
r

) at(a-8)
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53.

54.

55.

56.

(D)

SnXx+Ccosx =Yy?

y’—y+ax

sinx+cosxs\/§

—-y+a

) 1Y
y -y=|y=5|+

3
“+a
4

3.3
>z
4 4

- if §+a>\/§ then no soln.

5.3
4
a>1.414-0.75

o<

(A)

4Sn®x +tan’ X +cosec’x +cot’ x—6 =0

(2Snx —cosec)’

+(tanx —cotx)” =0

ZSnx—i:O & tan—cotx =0

Sn x

Sn2x =% & tan’x =1

x=n7ckiE
4

(©

tan(7cos0) = cot

tan(mcosf) = tan

TTCOS O =E—nsin
2

n(sin@+cosh) =

\/5 ! —sin0+— !

bln

\/E sm j

sin| 0+ — ): L

(B)
=tan20tan0 =1

=tan20tan0-1=

sin20sin 0
€c0s20cos0

2

(msin®)

s-om0)

0

N3

coS 9} = 1
2

_1
2

PNz

0

sin 20sin® —cos20cosH

=0

€c0s20cos0
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57.

cos30
cos0cos 20

=30=(2n+1)

N

= 0=(2n +1)g
T
6

n 1ln

6’6 6

o

=0=

:>9=nrtiE

6
=c0s0=0
:9¢(2n+1)g
=€0s20%0

=0=(2n +1)§

:>E and 9_n are ruled out.
2 6

A)

:sin(zcosej:cos(ﬁtanej

4 4

=> COS E—Ecote = CO0S Etane
2 4 4

:.'.E—Ecote:ZnniEtane
2 4 4

:E—Znnzfcoteiﬁtane
2 4 4

= —2n7 can be taken as 2n7 (.’ n can be negative integer)

:>.'.2nn+g:%(coteitane)

=8n+2=cot0ttan0
= 2=cot0ttan0O

:Z:Litane

tan©
1
=2=——+tanb
tan©
=tan06=1

:>9=nrt+E
4

:Zzi—tane
tan 0

—=2tanO=1—tan’0
—tan?0+2tan0—1=0
—2+/8

2
—tan0=-1++2

=tano =
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58.

59.

60.

61.

(B)
tan 0 =cot 20

tan 6 = tan (E—Zej
2
0=nn+L—20
2
30 =nn+ =

6:(2n +1)g,where
nel,bn=3m+1 mel.

S L 6=(2n+1)§

tan0+tan20+tanOtan 20 =1
tan0+tan 20 =1—tanOtan 20
tan 0+ tan 20 1

1—tanOtan20
tan(6+20)=1
tan30=1

30 =nn+~

cos? x =1—sin2x
1—sin®*x =1—2sinXcos X
sin x(sin X —2C0S x)

sinx=0 tanx =2
Xx=tan*2

(D)

|sin x|2 +[sinx|+b =0
t*+t+b=0 €[0,1]

The root is negative, other roots must it lie is [0,1] for 2 values of x.

f(0)<0 =  b<0
f(1)>0 b>-2
(-2.0]
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62.

63.

64.

65.

(B) _
acosx+ssinx =13
For no real solution

Ja2+25<13

a’+25<169
a®-144<0
(a—-12)(a+12)<0
-12<a<12
a e(—12,12)

(D)
lsinx| < 1
2

. 1

— <SINX<—

2 2
Hence x e

A A 5t 7w

—,— U —_—,

6 6 6 6

Dig.

2nn—£,2m'c+E U 2nn+5—n,2nn+7—n

6 6 6 6

Where nel

(D)

2sin’0—5sin0+2>0
2sin’0—4sin0—sin0+2>0
2sinB(sin6-2)-1(sin6-2)>0

(sin6-2)(2sin6-1)>0

sine<% or sin®> 2 (not possible)

oc(og o 2n)

(B)

|cos x| =sin x

= |cos x| is always positive

. x must lie in 1%t and 2" quadrant,
So sinx is positive

and |cosx|=sinx at x = %n

T
4l
= 0<X <4 is 2 periods
So total solution is 4.
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B o O

=

2
"' COSX = ,/1—sin 2X
= COSX =|sin x —cos X|

There are two cases arise
Case | sinx <cosx

—=> CO0SX =COSX—SinXx
= sinx=0

Where, x {0, EJ u(5—n,2n}
4 4

— X =2m, neglecting Xx=mn
Case Il sinx > cosx
= tanx=2

Where, X (Es—nj
4 4

*tanx =2
= x =tan""(2)
Thus, the given equation has two solutions.

2. @)

N A

yr

5 3Xx
=tanx=">-"—

4 2

5t 3x
Let == -—=
4 2 y

And y =tanx

.. Graph of y:%n_%x and y=tanx meet exactly three times in

solutions of given equation is 3.

3. (6)
3sin?x —6sinx—sinx+2=0
= 3sinx(sinx-2)-1(sinx-2)=0
= (3sinx—1)(sinx—2)=0

:>sinx=£or2
3

[0,2%]. Thus, the number of
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:sinx:% (rsinx = 2)
. _11 T
Let sin gza,0<(x<—

Then, o, n—a,2n+0, 3t —a, 4+, 5n—o are the solutions in [0,5x]
.. Required number of solutions =6

(©)

. X
Since, 1+sin xstE:O

~.1+sin x(l_CZOSX]=O

= 2+sinx—-sinxcosx =0
=sin2x—-2sinx =4
Which is not possible for any x in [, 7]

(4)
Now, 1+|cosx|+coszx+‘cos‘1 x‘+ ..... oot
1—|cosx|
1
81—\cosx\ _ 43
:%: 2° = 1=2-2|cosX]|
2 —\cosx\
1
= |cosx| ==
2

1
= COS X =i§

:>X=_y__’_y__

3 3 3 3
.. Number of solutions =2
(0)

Given, "X —gSINX _4=0
:>e23|nx _4esmx ~1=0

cinx 4i\/;6+4 P

=€ =

=sinx = Iog(2+J§) [ Iog(2—\/§) is not defined]
Since, 2+J§>e:log(2+\/§)>1

=sinx>1, which is not possible.
Hence, no solution exist.

(0)

2sinx =5x% +2x+3

= 2sin X = 4x° +(X +1)2 +2
But 2sinx <2

And 4x* +(x +1)2 +2>2,s0 it has no solution
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2
We have, (5+4c0s6)(2cos6+1)=0

= C0s0 = —% which is not possible.

.'.Zcose+1:030036:—%
_2n 4z

3'3
.. Solution set is {2—;4—;} [0,2n]

=0

(5)
We have,

. 3X . X
C0S3X +C0S2X =Sin — +Sin —
2 2
5x X . X
= 2C0S—C0S — = 2SIN X COS —
2 2
Either cos§:0:>§=(2n +1)E
2 2 2
5x .
:>x:(2n+1)norcos7:smx
5x (n‘ ]
= C0S— =C0S| — —X
2 2

:>5—X=2nni E—Xj
2 2

Taking the positive sign 7~ — o4 E s x = 4nn W
2 2 77
Taking negative sign

For 0<x<2xn
X_TE 5m 97 13=n

77 7 7
Thus, number of solutions =5

(0)

. 5 5 sin X —Ccos X
. SiN°X—C08° X = ———

Sin X coS X

= SINXCOSX| —
sin X —Cos X

sin5x—cossx}_1

1. ) ] ) )
:>§sm2x[sm4x+sm3xcosx+sm2xc052x+smxcoszx+cos4x}:l

. .2 2 \2 .2 2 . .2 2 .2 2
= sin 2x (sm X + COS x) —2sin? x cos x+smxcosx(sm X + COS x)+sm XCos® X |=2
:>sin2x[1—sin2xcoszx+sinxcost:2

= sin® 2x —2sin? 2x —4sin 2x+8 =0
= (sin2x—2)*(2sin2x+2) =0
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11.

12.

13.

14.

15.

= sin2x =+2, which is not possible for any x.

(16)

2
\/sinzx—sinx+%:\/(sinx—%j +%2%,annd sec?y >t, vy, s0 225V > 2,

Hence, the above inequality holds only for those values of x and y for which sinx = % andsec®y =1.

Hence, x:E,S—n,ls—n,ﬂ—n and y=0,m,2m,3x.
6 6 6 6

Hence, required number of ordered pairs are 16.

(0)

Since, 2cos? gsin2 X <2

But x2+i222
X

Thus, the equation has no solution

2

Given, sin* x+cos* x = sin x.cos x

= (sin2 X + C0s? x)2 —2sin? x.cos? X =sin X.Cos X
sin2x _ sin2x

2 2

—sin% 2x+sin2x—-2=0
= (sin2x+2)(sin2x-1)=0

—=sin2x =1 ("rsin2x >-1)

=1

s.2x=(4n +1)g

=X —(4n +1)§

51

4

wo solutions exist.

=>X=

= K3

Hence,

(0.33)

1+tan6 _ 3(3tan 6—tan® Oj
1—tan® 1-3tan’9
On simplification, we get

3tan* 0—6tan’0+8tan0—-1=0
.. Product of roots

=tano.tanf.tany.tand = —%

1)

XS4+ X2 +4X+2sinx =0
:>x3+(x+2)2+25inx=4
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x =0, satisfies this equation

Now, in 0<XSTC,X3+(X+2)2+25inX>4

And in 1< x < 27,3 +(x+2)° +2sinx > 27+25-2=50

Hence, x =0 is the only solution.

JEE Main : PYQ

1. ()

A

<

v

2 solutions in (0,2m)

So, 8 solutions in |4, 4x]

2. ©
825inze +82—2$in26 ~16
y+% =16
y
=y=38
= sin?0= 1
2

1

U >

n(s)+.
—4+(-2)x4=—4
3. @3

2sin20—-c0s20=0
2sin% 06— 1 2sin 6):0

:Slne(j
_7 5t 7n n
66 6 6

2c0s’0+3sin0=0
= 2sin20—-3sin0—-2=0

..sin0 = —l
2

o Tm Ll
6 6

iz cos(n/4+26)sin(n/4+26)
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So, the common solution is
7t 11x

0=—,—
6 6

Sum = |7t+611n =3n=Kkn

K=3

(16)

7c0s?0—3sin®0—2cos? 20 =2
4c0s? 0+3c0520—2¢0s% 20 =2
2(1+¢0s20)+3c0s20—2c0s* 20 = 2

2c0s? 20—-5c0s20=0
cosZG(Zcos 29—5) =0

cos20=0
20=(2n +1)g

0=(2n +1)§

g_[m 3n 5n Tn
44" 4" 4
For all four values of 0

NG —2(tan2 0+ cot? 9)x+65in2 0=0

=x%—4x+3=0
Sum of roots of all four equations =4x4 =16

(B)

sinOtan® +tan O =sin 20

tano(sin0+1) = Lﬂ?
1+tan© 0

tan0=0=0=—m,0,7t

(sin®+1)=2.cos* 0 = 2(1+sin6)(1-sin )
sin© =—1 which is not possible

5r

sin0== 0=—,>"
2 6’6
n(s)=>5

T =cos0+cos 20+ cos 27c+cosg+cos%c

14cosec?x —2sin’ x = 21—4cos? X
:21—4(1—sin2x)

=17 +4sin® x
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14cosec?x —6sin? x =17

Let sin®x=p

14 2

~ _6p=17=14-6p®> =17p
p

6p? +17p—14=0

p=—3.5,g:>sin2x:z
3 3

=sinX==,|=
3

.. Total 4 solutions

(32)

3c0s® 20+ 6¢0520—10c0s>0+5=0
3c0s® 20+6¢0s20—~5(1+C0520)+5=0
3c0s?20+c0s20=0
c0s20=00Rc0s20=-1/3

0e [—475, 471:]

26:(2n+1).g

S 0=xn/4.+3n/4....... +15n/4
Similarly cos26 =-1/3gives 16 solution

(1)
20-c0s20++/2=0
—c0s20=20+/2

y=20++2
yv =20+ J2
ﬂ/(o, 1) y = cos’l)
-i2 / w2

Both graphs intersect at one point.
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10.

11.

12.

(4)

sin?x+sinx—-1=0

sinx = _1;\/5 =+ve
Only 4 roots
(A)

2cos x| 4sin (E+xjsin[z—xj—l =1
4 4
= ZCOSX(ZCOS(ZX) = Zcos(gj—l)

=N 2cosx(4cos2 x—3) =1

1

:cos?ix:1
2
T 5t 7 T 5t =
>3X==,—,—=>X=—,—,—
3 3 3 9 9 9
Number of solutions =n =3
13xn

Sum of solutions =S = o

(B)

32tan2 XL 325802 x_g1

— 32tan2 X + 321+tan2 X — 81
= 33x 32" =81

:32tan2x :z
11
27
= tan®x =In,,| —
32 11]

| N
\I

=tanXx = In32(

1) c(0.)

= One solution in {Oﬂ

[

(56)
Given, sin®0+cos* 0—sin6cos6 =0
96[0,47‘5]
—1-2sin?6cos? H—sinOcosO =0
= 2-sin?20—sin20=0
= sin?20+sin20-2=0
= (sin20+2)(sin26-1)=0
= 5in20 =1,26[0,8x]
~7n 51 9 13n

Sum of solutions S = Z?Tn
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13.

85 8n 28n
l_:_x_:

Then 56
T T 4
(A)
We have, COS_'X =|tan 2x|
1+sinx
cos’® ()Z(J—Sin2 (;j
- =|tan 2x|

2 X . o X X . X
COS“ —+SIin“ —+2¢c0S —Ssin —
2 2 2

X . X X . X
COoS| — |—=SIn| — COS—+SINn —
2 2 2 2
=
X . X
COS—+SIn —
2 2

=|tan 2x|

=|tan 2x|

1—tan5
2

1+tan—
2

T X
=2X=N+———
4 2

Or 2x = nn—[ﬁ—ij
4 2

5x 1
=—=|n+=—|x
2 4

@) 3—X=[n—ljn
2
-t 2 1 i
=>—<—-|lnN+=|n<=
2 5( 4) 2
1
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14.

15.

When n=-1x = (_—3]71
10

Or when n:O,x:—g

n:O,x:[ijn
10

.. Required sum

@y

©
sinx+cos’ x=1 ... )
As,
sinx+cos’x=1 ... (ii)

Now, sin’ x <sin®x and cos’ x <cos®x .
But according to question, Eqgs (i) and (ii), it is only possible, when
sin’ x =sin®x and cos’ x = cos® x
So, sin®x+cos®x =1
When sinx =0 and cosx =1
Or sinx =1 and cosx =0
T bn

=X=0,2x,4n,—,—
2 2
.. 5 solutions.

(A)

Let o = max (825in3x_44cos3x)

— max (263in3x.280033x )
- max(

and B = max (825in 3X.44COS3X)

26sm X+8¢0s3X )

— max (263in3x.280033x )

265|n 3x

= max( +80053x)

Now, determine the range of
6sin 3x +8cos 3x

( -~ Range of asinx+bcosx
= [—\/az +b?,Va? +b? }
:[—\/62 8% 62 +82}

~[-10,10]

So, a=2%andp=27"°

Now, o5 = (2°)" =

=4
BYS — (2710 )1’5 _ %
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16.

17.

Quadratic equation with roots 4 and % IS
x? —(4+ljx+4x1:0
4 4

:xz—%x+1:0

Multiplying both sides by 8,

8x> —34x+8=0

On comparing, 8x?+bx+c, we get
b=-34 and c=8

So, c—b=8—(-34)=42

1)

Given,

|cot x| :cotx+_i ....... (i)
sinx

If cotx >0, then |cotx|:cotx

From Eq. (i), cotx = cot X +_L
sin x

= L =0 (not possible)
sin x
If cotx <0, then |cotx|=—cotx

From Eq.(ii), —cot x = cot X +_L
sin x

:>2cotx+_i:0:>2005x:—1

sin x

2n  4n

> X=—0—
3 3

Here, x = 4—; rejected because 4—; e third quadrant and in third quadrant cot x is positive.

Since, we considered cotx <0. ... X =2n/3 is the only one solution.

(A)

Given, x+2tanx:g
:Ztanx:ﬁ—x

2

T X
=S>tanXx=———

4 2

:>tanx:(—l)x+E ....... (1)
2 4

Approach In this type of problem solving, graphical approach is best because we have to find only
number of solutions, not the solution (i.e. not the value (s) of x).

Concept: To find the number of solution(s) for Eq. (i), first of all, let

y =tan X ....(1)

and y = [%1) X +% ....... (iii)
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and then draw the graph of Equation (ii) and (iii)
Now, total number of solution(s) = Total number of point(s) of intersection of the graph(ii) and (iii).

Yo

X

0.%8)
X« 0
[~-y=tan x

__,_-'!=_1|,"2 X+r4

N

x='D Xx=n/2 x=2x/2 x=3n/2 x=4n/2
=21

From above, we see that the red linei.e., y = —%x_% intersects the black curve i.e., y =tan x at three

distinct points in [0, 2x].
.. Total number of solutions =3

(B) _

Given, 81" * +81° * =30

_ g1sn'x 4 g1 x) _ g0

g, 8L 4
81sin2x -

Let 87" =y

y+§=30
y

=8

= y?—30y+81=0
=(y—-27)(y-3)=0
=y=30ry=27

818" = 30r81°1" % = 27
34sin2x =30r34sin2x _ 38

= 4sin®x =1or4sin®*x =3
—sin’x=1/4orsin’x=3/4
= sin®x =sin®(n/6)

Or sin®x =sin®(n/3)
=X=nntn/60orx=nn+mn/3
From [0, 7]

X=m/6,5n/60r=7n/3,2r/3
Hence, the total number of solutions =4

(1)
Given, +/3cos? x = (\/§—1)cosx+1,
X e[O,n/Z]
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20.

21.

Let cosx =t, then

J3t =(J§—1)t+1

= 3t2 —\3t+t-1=0

= (V31" - /3t)+(t-1)=0
=3t(t-1)+1(t-1) =0
= (t—l)(\/§t+1) =0

Thisgives t=1and t=

7

Put, t =cosx, then

-1
cosx =1 and cosx =—

7
cosx =—1/+/3 is rejected asx [0,/ 2]
s.cosx=1

Since, x [Oﬂ then cosx =cos0

This gives x =0 is only solution. Therefore, number of solution when x €[0,7/2].

(11)
Given, 3sinx+4cos=k+1

Multiply and divide LHS of Eq. (i) by V3% +4% =5

i.e. 5(§sin x+ﬂcos xj =k+1
5 5

= 5(cosasinx+sinocosx)=k+1

[ Let cosa=3/5 then sinoc=J1—(3/5)2 =

5sin(x+o)=k+1
[ Use sin(a+b)=sinacosb+cosasin b]

. k+1
:>sm(x+oc)=?
Let, X+ =0
Then, sineszJrl
+=1<sinf6<1
:>—1£k—+1sl

5
= -5<k+1<5
= -6<k<4

4
E]

.. Possible integral values of k are —6,-5,—4,-3,—2,-1,0,1,2,3 and 4
i.e. Total 11 integral values of k are possible for which Eq. (i) has solution.

(B)

The expression, cos* 6+sin*0

2
= (0052 0+sin? 8) —2sin?0cos? 0
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22,

23.

1.,
=1-— 20

2sm( )
sin”(20) €[0,1]
:—lsinz(Ze)e[—l,O}

2 2
:>1—lsin2(29)e[1,1}

2 2
Now, as cos*0+sin*0+1=0
:k:—(cos4e+sin4e)

=>Ae [—1, -1/ 2] for real solution of the given equation cos*6+sin*6+1=0 for 0.
Hence, option (B) is correct.

(8)

Given equation,
logy, |sin x| =2—1log,, [cos x|

= —log, [sin x| = 2+log, |cos X|
= log, [sin x| + log, |cos x|+ log, 4 =0
= log, (4/sin x||cos x|) =0
= 4]sin x||cos x| =1
=Sin2X = J_r1
2
v Xe [O, 27t] =2X e [O, 47t]
. For 2x e[0,2r]sin 2x :i% has four solutions and 2x e[2m,4x],sin2x =i% has four more

solutions.
.. Total number of solutions are 8. Hence, answer is 8

(A)

We have 0 e [—271, 2n]

And 2cos?>0+3sin0=0

= 2(1—sin2 e)+3sine=o
—2-2sin?0+3sin0=0
—2sin0-3sin0—-2=0

= 2sin20—4sin0+sin0=0

= 2sin e(sin 6—2)+1(sin 9—2) =0
= (sin9—2)(25in9+1) =0

:sinez_?l [-.-(sine—Z);tO]

—0=2n-~ g4 oI ['.'Oe[—Zn,ZnH
6 6 6 6

Now, sum of all solutions

7 T UL L P
6 6 6 6
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24,

25.

26.

(B)

Given equation is 1+sin* x = cos? (3x)
Since, range of <1+sin4 x) =[12]

And range of cos®(3x)=[0,1]
So, the given equation holds if
1+sin® x =1=cos®(3x)

— sin* x =0andcos®3x =1
5 5%}

Since, x e [——,—
2 2

S X=-2m,—7,0, T, 21T
Thus, there are five different values of x is possible

(D)
The given trigonometric equation is
COS2X +asinX =2a—7

=1-2sin’Xx+asinX =20.—7
[ C0S2X =1—2sin? x]

= 2sin? X —asin X +20.—8=0
:Z(Sinzx—4)—a(sinx—2):0
:Z(S,in2 x—2)(sinx+2)—oc(sinx—2):0

= (sinx-2)(2sinx+4-a)=0

= 2sinX+4—-a=0 [sinx+2#0]
. o— .
=sin=—— ... i
5 (1)
Now, as we know —1<sinx <1
<94 [From Eq. (i)]

=-2<a-4<2
=>2<0<6=ae[26]

(A)

We have, sinx—sin2x+sin3x =0
= (sin X +sin 3x)—sin 2x =0

= 23in[x+3xjcos(x_3xj—sin 2x =0
2 2
{ sinC+sinD =25in(C;chos(C;Dﬂ

= 2sin2Xxcos X —sin2x =0 [ cos(—0)=cos 6:|

= sin2x(2cosx-1)=0
=sin2x=00r2cosx—1=0

=2Xx=0,m7,...... orcosx:%
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27.

28.

In the interval [Ogj only two values satisfy, namely x =0 and x :g

©)
Given, sin® 20+ cos* 20 :%
- (1— cos? 29) Lcost29=2
4
( sin? x =1—cos? x)
= 4c0s* 20—4c0s%20+1=0
2
:>(2cos2 29—1) =0
—2c0s°20-1=0
005220 = 1 = 0820 = =
2 J2

If 6 e (o, gj then 20 € (0, 7)

1
c0S20=+—
J2
T 3w
=20=—,—,
4 4
(SRJ ( T
CcOS| — |=cos| m——
4 4
——cos———i
2
:>9=E,3—
8 8

Sum of value of G:E+3_n:
8 8

2
(D)

Given expression 3cos6 +5sin (6 - gj

= 3cose+5[sin ecosg—singcosej

NE] 1 ]

=3c0s0+5( —sin®—=cos0O
2 2

53

:3cose—§cose+—sin6
2 2

:lcose+%sine
2 2

.~ The maximum value of acos0+bsin® is va? +b?
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29.

30.

53

So, maximum value of %cos(ﬂTsin 0 is
2 2
_ (1) J[5V3] _ 1,75
2 2 4 4
_ /7_62@
4
(D)

Given, 5<tan2 X —COS? x) =2C0s2X +9

1-cos2x 1+cos2x
=5 -

1+ cos2x 2
Put cos2x =y, we have

5(1—_y_1+_yJ=2y+9
1+y 2

j:20032x+9

- 5(2—2y—1—y2 —2y) =2(1+y)(2y+9)
:>5(1—4y—y2)=2(2y+9+2y2 +9y)

— 5-20y —5y? = 22y +18+4y?

= 9y? +42y+13=0

= 9y? +3y+39y+13=0

= 3y(3y+1)+13(3y+1)=0

= (3y+1)(3y+13)=0

__1 13
3 3
cos2x=—l,—E
3
= C0S2X =—— [ COS2X # ——}

_2 ]
9 9
©

Given equation is
COS X +C0S 2X +C0S3X +c0s4x =0

= (cosx +c0s3x)+(cos 2x +Ccos4x) =0
= 2C0S2XCOSX+2c0s3xcosX =0
= 2¢05 X (032X +€053x) =0

= 2COSX(200857XCOS§)=O

5x X
= cosx.cos;.cosz =0
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31.

32.

33.

= COS X :Oorcos%X:Oorcosgzo

Now, cosx:0:>x:E,3—7T
2 2
["0<x<2n]
5r 5 7w 3n 57 7n 9rn 1llr
cS—=0—=—,— , —,—,—,—
2 2 2 2 2 2 2 2
:>X:E,3—Tc,n,7—n,9—7t ["0<x<2n]
55 5 5
And cos§:035:3,3—n,5—n, ......
2 2 2 2
=X=T7 [“OSX<275]
T 3w n 3n It 9¢
Hence, x=—,—,n,—,—,—,—
2 2 5 5 5 5
(D)

A =sin’ x+co0s* x
= A=1-c0s’ X +cos* x

4 2, 1.3
= €0 X —COS" X+ 7+

4
(-]
=] COS“X—= | +=
2 4

2
Where, 0< (cos2 X — %) <

N

<A<l

~lw

(A)

sSin0+sin40+sin76=0

= sin46+(sin6+sin76) =0
=5sin46+2sin460.cos360=0
= sin46{1+2co0s36} =0

:>sin49=0,cos36:—1

As, 0<O<m
5.0<40<4x
240 =1, 21, 31

cos36:—1
2

0<30<3m

(D)

Given equation is 2sin® x +5sinx—3=0

.....(iD)
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= (2sinx—1)(sinx+3)=0
:>sinx=% [ sinx = 3]

Y

L

O|n/6 Ua: 31

It is clear from figure that the curve intersect the line at four points in the given interval.
Hence, number of solution are 4.

34.  (B)

] . 1
Given, cosxX+sin X = E

1-tan?>X  2tan?
. 2 2 1

1+tan2§ 1+tan?X 2

2

Let tan5 =t
2

1-t> 2t 1
= 5+ ==
1+t 1+t 2
:>2(1—t2+2t)=1+t2
= 3t?—4t-1=0
2447

3

=t=

AS O<X<n:>0<§<E
2 2

So, tang IS positive.

x_2+\/7

st=tan—
2 3

2tan X ot
Now, tanx = =

2
1-tan2 X 1-t
2

%)

3

1- 2+«/7]2
3

3(2447) 1247

1+247  1-247

=tanx =

= tanx =
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:>tanx=—(

4+3ﬁ J

35. (D)
Given that, f(x)=sinx—-+3cosx+1

—ZSSinX—\/§COSXS2
[ Va2 +b? <asinx +bcosx < +/a? +b2}

:>—1£sinx—J§cosx+1£3
. Range of f(x)=[-13]

36. (B)
Since, o is a root of 25c0s%0+5c0s0—12=0
. 25008° 0+5c0s0—12=0
= (5cosa—3)(5cosa+4)=0

4 3
= cosa=——and—
5 5

But g< o <7 I.e. in second quadrant
4

S.CoSoL——
5

: 3
=sino=—
5

Now, sin2o = 2sin o cosa

37.  (C)
Since, |c| > Va® +b?
= c<—JaZ+b?
And ¢ >+a’ +b?

But —va? +b? <asinx +bcosx <+a’ +b?
And asinx+bcosx =c

..
(i)

From equation (i) and (ii), we see that no solution exists.

BN FXERCISE -2 (A

1. (AD)
COS X = tan X
—C0S 2 X =SinX
—=sin®x+sinx—1=0

145
2

sinx =
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J5-1

=——=0.62
2

So, X€(300,450) or (1350,1500)

(AB)

sin® A+cos’B=2
sinA<1 & cos’B<1
So, sinA=+1, cosB=+1

A=(2n+1)g, B=nn

(AB)

2sin? X +5sin X cos X +cos? X +1=0
Multiple & dividing by cos?x
—=2tan’x +5tanx + 1 + 1+ tan’x =0
— 3tan’x+5tanx+2=0
=@Btanx+2) (tanx+1)=0

tan=-1or —%

(BD)
sin X. c0s 3Xx —cos X . sin 3x >0
= sin (-2x) >0
= sin2x <0
2x € (m,2m) U (3m,4n)
XE[E,’E)U(S—TC,ZEJ

2 2
(A, C,D)
|x|+|y|=10
(A)sin(x+y)=0
=>xey=nm;n=0,1,2,3,-1,-2,-3
7 line 2 points = 14
(B) sin2x = sin2y
= 2sin(x—y)cos(x+y)=0
= X-y=nmor x+y:(2m+1)%
n=0,1,23-1,-2,-3 14 points
m=0, £1,+2 m=3 12 points
=26
(C)sin2x . sin2y =0
2X=nm, 2y =nx
n=0,+1,+2,4+3 44,45 +6 26 points
m=0,+1,+2,43, 44,45 +6 26 points
Hence 52
(D) [sinx|=]siny|
=X=nnty,
= Xty=nn
n=0,+1,+2,43 28 points
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(AB)

= cos(6—-a)=a =sin(6-a)=+1-a
=sin(6-p)=b =sin(6—p)=v1-b’
Now, sin(o.—B)=sin((6—-B)—(6-a))
=sin(6—B)cos(6—a)—cos(6—P)sin(6—a)
—ab—+1-a%—b?+a%h? .(A)
And cos(a—B)=cos((6-B)-(6-a))
=cos(6—B)cos(6—a)—sin(6—P)sin(6—a)
:\/1—7xa+bx\/1—7

—a\1l-b? +by1-a’ ... (B)

2

(ABCD)

= sin50 =asin® 0+bsin®0+csin0+d

= sin560 =sin(30+26)

—> sin 30 cos 20 + cos 30sin 20

= (3sin 0+ 4sin° 0)(cos” 0 —sin® 0) + (4 cos® 6 —3cos 0)(2sin 6cos 0)

= (3sin 0+ 4sin°0)(cos” 0 —sin® 0) + (4 cos® 6 —3cos 0 (2sin Hcos 0)
=(3sin0+4sin®0)(1-2sin”0)+2(4cos* 6-3)sin O (1-sin’0)
Let sinO=t

Then, sin50 =16t> —20t> +5t

Therefore a = 16

=b=-20

=c=5

=d=0

=a+b+c+d=10-20+5+0=1 ... (A)
—a+b+c=16-20+5=1 ... (B)
= 5a+4b=80-80=0 ...(O)
=b+4c=-20+20=0 ... (D)

(BC)
:>x+y—E
4

= tanx+tany=1
= tanx=1-tany

:tan(g—yjzl—tany

1-tany
=
l1+tany

1
1-t -1(=0
= (1-tan y)(1+tany J

= (1-tany)(1-tany)=0
= 1l-tany=0ortany=0

=1l-tany

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

10.

=tany=1 tanx=1

T T
=>y=Nn+— X=Nm+—
4 4
T s
But x+y=— X+y=—
y 4 y 4
=. . X=-Nn Ly=-nm
(©) (B)
(BD)

4sin? x cos® X +4sin* x —4sin’ xcos® X _
4—4sin’ x cos® x —4sin’ X
4sin* x 1

1
9

= =
4(1—sin2x)—sin2xcoszx 9
sin® x 1
=2 -2 2, o
COS“ X —SIN“Xcos“xX 9
sin x 1
coszx(l—sinzx) 9
sinx 1
cos* 9
L1
=tan*x==
9
:>tan2x=iE
3
1 1
=tan’x == or tan’x=-=
3 3
= tanx = iis or not possible
:>tanx:4_ri
3
:>tanx—i or tanx——i
3 V3
T 5rn
=X=— or X=—
6 6
(B) (D)
(AB)

=4 sin*x + cos*x = 1
= 4sin* x =1—cos”* x
= 4sin*x = (1—cos2 x)(1+ cos? x)

= 4sin* x —sin® x (1+cos’ x) =0
= sin” x —(4sin® x -1-cos” x ) =0
= sin” x(4sin’x —1—-cos’ x) =0
= sin” x(4sin’ x ~1-1+sin’x) =0
= sin’x(5sin*x—2) =0

=sin’x=0 or 5sin®x =2

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

11.

12.

L2
—> X=N7 SIN” X =—

} 2

A sSiInX==,|—
» IE
x:nnJ_rsinl\/Z
5

(B)

(AC)

= tan’0+co0s20=1
sin?0
cos? 0
-2 4 =2 2n_ 2

=SIN“0+cos” 6—sin“0cos” 6 =cos” 0

:>sin29+(1—cos2 e):cosze—cos“e

+c0s?0-sin*0=1

= sin* 0 = cos? 6(1—0052 e)
—=sin*0—sin’0cos’0=0
= sin? e(sin2 0 — cos? 6) =0

=sin’0=0 sin?0—co0s*0=0
=0=nn tan’0=0
0= nniE
4
(BD)
—sin0++/3c0s0=6x—x2-11

2
:>%sine+§cose:M

. T . m Bx—x*-11
=sin@cos—+cosfsin—= ———
3 3 2

) ( nj 6x —x?—11
=sin|0+— |=— ==
3 2

L.H.S. :sin(9+EJ
3
- —1£sin(9+gj£1

6x —x*-11
2

RH.S.=

) -D
= 6X — x% — 11 max value will ne T
a

22_(L_44):_2 at__bz__G
43 4x(-1) 2a -2

— 2 J—
So max value of w is—1

Oe [0, 4n]

Therefore, L.H.S. and R.H.S. are equal at -1 for x =3

:sin(9+£j:—l
3
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13.

14.

=6=(2n +1)n—g

—0=n—= and O=31-=
3 3

:E and

3

Forx =3
O:E and 8—n
3 3

(ABD)

8n
= —

T
:>COS(X+§J+COSX=8.

T . . T
:>COSXCOS§—SIHXSII’]§+COSX=a

Ve

2

B3

2

3 .
:>—COSX—7S|nX =

a

1 .
:>—COSX—7SII’1X+COSX =a

Integral solution of [a|<+/3 is 0, -1, 1

Sum of integral valuesofais=0+1+(-1) =0

]zl

Fora=1

B3

2

= ﬁ(?cosx—%sinx

(624
=COS| —+X |=—=
6

N

T _
:>€+X:2nnicos

1

41
= X=2NM=*CcoS —=+—

3 .
:>—COSX—7SII"IX =

1

s

J3 6

No solution in [0, 2x]

(AC)
:>x+y—ﬁ
3

21
=——-X

=
y 3

i ) (271 j
=..siInX =2sin ?—x

s!nx _5
siny

sinx=2siny

[. 21 21 . j
= 2| Sin—C0S X — C0S—Sin X
3 3

(A)
(B)

(D)
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15.

T . T .
= 2(cosgcosx+sm Esm xj

=2 £c03x+lsinx
2 2

=4/3cosx +sinx

=4/3c0sx =0
= cosx=0

= x=(2n +1)E

<. 2 solutions in [0, 2]
And 4 solutions in [0,4x]

Now, x+y:2—:;t

:y:?—x=——(2n+l)—
27 T
=——NmT——
3 2
T
=——-Nx
3
=mr+—

<. 2 solutions in [0, 2]
And 4 solutions in [0, 47|

(BD)

= |cos x| = cos x - 2sin x
Case - |

= cosx >0

= 2sinx=0

= X=Nn

For n — even

= CcosXx =1

But cos > X
=..X=2nn

Case — 11
=CcosX<0
=-2C0S X =2 sin X

=tanx=1

= N — even

1
= COSX = —

2
Ascocx<0

:>.'.x:(2n+1)n+§

—=> COS X =C0S X — 2 sin X
= sinx=0

for n— odd
cosx=-1
(B)

= —C0S X =C0S X —2 sin X
—=> CO0S X =Ssin X

T
=>X=Nn+—
n — odd
COSX = —

WA

(D)
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16.

17.

18.

19.

(AC)

:cos(nﬂ)cos(n\/;):l

Case-1
:cos(n\/x ) (nJ_):
—costyXx—4=1 and cosmyx =1

:>Tc\/m:2nn
=JX—-4=2n

= . X=4n* +4=4m’
=n’-m’=1
=n=xlandm=0as x=+landn=0
=..Xx=4

Case -2

:>COS11?\/X—4=COS7U/—=—1
—=cosm/x—4=-1 and cosm/Xx =—1
= n/x—4(2n+1)n mwx =(2m+1)n

TC\/;ZZITITC
\/§=2m

= Jx—4=(2n+1) &:(Zm +1)n
=x=(2n+1) +4 X = (2m + 1)

=.. (2n+1)?+4=(2m + 1)?

= 2m+1)> - (2n+1)?=4
=0(2m+l+2n+1)(2m+1-2n-1)=4
=2m+n+1)2(m-n)=4

> m+n+1l)(m-n)=1

=>m+n+1=1 m+n+1=-1

m-n=1 m-n=-1
Hence, 1 solution
(BD)
y =2sinx ye[-2.2]

52 + 2 + 3 (40-60)

= ’ E|l————»
y y 20
vel5o)
20°

Hence no solution

(BC)

X2+ x2+4x+2sinx=0

x =0 is a solution

sinx <0, X>T7

When for, x>, X3+ x? +4x > 1
Hence, no solution in x e (=, 27)

Hence, x =0 is the only solution

(AD)
tan®(x+y)+cot® (x+y)=2
1-2x+x*=2 (1+x) <2
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20.

21.

22,

23.

Equationsholdatx =-1and x+y = EJFE

4

(ACD)
sin? x—Ssinx+x

lcosx|” "2 2 =1

— either [cosx|=1=Xx=nn

or, sin? x—§sinx+l:0
2 2

. . 1
= sinx=1, smx:E
But at sin x = 1, cos x = 0 (not possible)
So, sinx = 5
X =nn+(-1) %
(ACD)

cosz(nx)—sinz(xy):%
=1+cosmx—1+cos2ny =1

= 2cos(n(x+Y)).cos(m(x-y)) =1
= cosm(x+4)=1

= n(x+y)=2nn

=X+y=2n

x—y=%
1 1

X=N+=,y=n-=
5 y

ool

(o]

(ABC)
\JCOS 2X ++/1+5in2X = 24/cos X +sin X

. . 2 "
— y/cos? x —sin? x +\/(cosx +sinx) —23Jcosx+sinx =0

= CcOSX +Ssin X =0 Jcosx —sin X ++/cosx +sin x =2
= tan=-1 = cosx=1
T
:x:nn—z;nel =Xx=2r,nel
(BCD)
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k =+/11 \__/ /
kz\/ﬁ \/ // Sﬁ,\
k= 3 T /4

4 solution k = /15,411
3 solution k= \/5
2 solution k= \/§

24.  (ABC)
2(sinx+siny)—2cos (x—-y)=3
— 4sin| 22 | cos| 22Y —4C052(uJ+2=3
2 2 2
= 4.¢0s? (HJ—%in(ﬂ].cos(x_yjﬂ:O
2 2 2
2
e DzlGSiﬂ(%) 16
For D >0,sin (%) =41
For smallest positive X & y
S|n[_yj:1 MZE
2 2
X_
cos(Tj =%
YL o 2T
2 3 2 3
( 5r n) ( T 5n]
X=—,y=—|0r|x==,y=—
6 6 6 6
2 solutions
PASSAGE — |
25. (B)
Roots are x =1, X = €0S X, X = Sin X
X, + X +XE=2
26. (©)
For two roots equal
Either cos =1, or sin®=1 or sin®=cosH
S0, 0=0210="0=" 0=
4 2 4
5 values
27. (A)

|max(sin 6—1)| =2

21
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|max(cose—1)| =2
|max (sin 6 —cos0)| =2

PASSAGE -2

28.

29.

30.

IV WY,

(A)
For 8 solution, a > 2«/5

©)
For 6 solution, a = 2\/5

(D)

For 2 solution,a=0

Passage — 3

31.

32.

33.

(A)

. 2
sinx.cos2y =(a’ —1) +1 (D
cosx.sin2y=a+1 .. (2)
For any value of x & y
—1<sinx.cos2y <1
For equation (1) a = 1 is the only value
=a=%1
Out of these 2 only a = -1 satisfy equation (2)
So only one value of a

(B)
Ifa=-1
Sinx.cos2y=1

X=%,y=0,n,27c

cosx.sin2y=0
Q) x:y,:%XZ,yeR

(2) y:O,Ty,n13n21X€R
.. total 2 solutions

(D)

From above y has 5 solutions fora=-1
ye{O,y,nB“Z,Zn}
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PASSAGE -4

34.

35.

36.

(A)

x(cosy+sin y)3 =27

x(cosy—siny)’ =1

Taking power 2/3 on both the sides and adding
x3(2)=9+1

X’ =5

X :15«/5

(D)

Dividing (1)/(2) form above
cosy+siny 3

cosy—siny
cosy+siny=3cosy—3siny
4siny=2cosy

tany:%

Total 6 solutions in (0,67]

(B)
As tany = %
2

oS = —=
NG
. sin?y + 2 cos?y =1 + cos?y

:l+ﬂ

5

PASSAGE -5

37.

38.

39.

40.

(B)

ABCD is a quadrilateral

Sin®A +sin’B + sin’C +sin’D = (x + 1)2+ 4
for equality to hold true.

A=B=C=D=90° & (x+1)?°=0 =>x=-1
Then ABCD must be a rectangle

(©)

tan® =x =—1 (from above question)

6=n71:—%1

(D)

tan*x —10tan>x +9 =0
(tan®x — 9) (tan?x —1) =0
tanx =43,+1

Total 8 solutions in [0, 2r]

(©)
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D>0

(—10)2 —4x1xa>0

a=25

ac (—oo, 25)

Also roots should be positive

.. product of roots > 0, % >0

.'.ae(O, 25)
PASSAGE -7
41. ©
f (x) = max {sin x,cos x} =%
é=0.8
5
1
—=0.75
J2
4 1 4 ]
w—>—, y=— cuts f (x) at 3 points
57 Y=t (x)at3p
.. 3 solutions
42. (B)
Reasoning Type
43. (A)
1+sin? x

Statement (sin X +COS X )

)(sin x+cosx)2

=(sinx+cosx

-.» max. value of sinX+cosx = \/5
Occurs at x = %

() -2
4. (A)

45. (D)
Statement 1 is false
Statement 2 is true

46. (A)
\J1-sin2x =sinx
|cos x —sinx| =sinx
When X e [O%} COS X > sin X
.. COS X — Sin x=sin x

:tanx:%

= one solution
Statement 2 correct explanation

(0, 1)
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47. (D)
tan 4x —tan 2x

1+ tan 4x tan 2x
= tan (4x-2x) =1
tan2x =1
In this case tan 4x is always not designed
So no solution

Matrix Match

48. A-R,B-S,C-P,D-Q
cos; +cos’ X =1
cos;, =sin® x

cos§X+(cos(% —x))2

x=n—;+% x:m—%

626 6 2 6
T T
Hence x:{nnig}u{ZnniE} (R)

(B) cosX ++/3sinx =+/3
T
= cos[x—gjzcos%

T
= s
=X 3—2nnié

:>X:2n1t+g,2l‘m+7T nel (S)

6;
(C)  1++3tan’*x :(1+ \/§)tan X
— /3tan’ x—(1+J§)tanx+1:O
=N (\ﬁtan x—l)(tan x-1)=0

tanx:i,tanx:l

B

x={nn+§},{nn+g};nez (P)

(D) tan3x—-tan2x—tanx =0
= tan 3x = tan2x + tan x
tan 2x + tan x

1—tan 2x.tan x
= either tan 2x = —tan x
Ortan2x .tan x=0
= X=Nx
Or 2X =nm—X

=tan 2x of tan x
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49.

50.

=X=—
3

nm
Hence ne (?J Q)

A-R B-Q,C-R,D-S
(A)-(R)

cos’X + sin’x = 1

— C0S'X = COS°X

= €0s%X (1 —cos®x) =0
= c0osx=0,1

Total 3 solution in (-, )

(B)-(Q)
J3 cosec20° —sec 20°
J3 1
sin20°  cos 20°
J3

~* cos20° —lsin 20°
=4x 2 2

25sin 20°.cos 20°
sin (600 —20°)
sin 40°
=1
©)-(R)
4c0s36° —4c0s72° +4sin18° cos 36°
=4 cos 36° —4 cos 72° + 2 [sin 54° —sin8”]
=6 cos 36° — 6 cos 72°

o){5
4 4
=3

D)-()

cosec X =1 + cot x

cosec X +cotx =1 {As cosec’x — cot?x = 1}
2cosec X =2, cosecx =1

<. 2 solution in [-2m, 2]

A-P,B-P,C-Q
(A)-(P)

If cosO+cosp=2

=cosO=1 & cosp=1

=sin6=0 & sin¢p=0

So. No value of 6 & ¢ will statisfy. sin0-+sin¢= 1/
So, no solution

B)-®)
sin? a+sin(%—a)sin(%+oc) =seca
?hﬁz\oc(sinz %)—\h{a =seca
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3
Z=seca
4

No solution

©)-@Q
tan0=3tan¢

tan® (0—¢)
[ tano-tang |
| 1+tanO+tan ¢

=_ 2tan ¢ 2
_1+0(tan<l))2

2X
Let y=———, take x=tan
y 1+3x° ¢

y + 3x%y = 2x
By)x>—2x+y=0
Asxisreal D>0
(-2)° —4x3yy>0
4-4.3y*>0
3y*<1

y' <%
) 2tan ¢ 2
”L+3(tan ¢)2} = %

B oo o

1. 0)
LHS <2ARHS>2
.. Equality appears when LHS = RHS =2
.. forRHS =2 x==x1
But@x= +1 LHS #2
= simultaneously LHS & RHS can’t be = No solution

2. 4)
sin®x+cos’x 2
Sin X CoS X sin X

1
= COSX =—
2

= In [-2m,2n] No. of solution = 4

3. (0)
Let sinx+cosx =t

=sin2x=t*-1
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m-z@{%-g;;QJs

t—-2+t3-t=8
=8

= SINX+CoSX=2
No solution

()

sin* X +cos* X =sin x cos X

=2
i sin? x
= 1-2sin? x cos’ X =

sin2x _ sin2x
2 2
sin?2x+sin2x—-2=0
Sin2x=-2orsin2x=-1
Discard in [0, 2x] possible @ 2 values of x

=1

1)

1-cos?0+3cos0=3
cos’0—3cos0+2=0

cosO =2, cos6=1

0 =0 1 solution

(4)

sin?x—sinx—-1=0

sin = 1i2\/§ discard l+2£

I W | \\//

4 intersection point = 4 soln.

4)
sin6:1+\/§ or 1—\/5

~— N

Discard
sinf=1-+/2
Leastn =4
& Mean=5
Ans. 4

O\ O\
N N/ N
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10.

11.

12.

13.

©0)

cos X +sinx =2
=>CosxX =sinx=1
= ¢

(0)

Me write equation
2sin(2e* )= 2" +27
Now LHS<2 & RHS<2

.. in solution to exist
LHS=RHS -2

S forRHS=2 x=0
But@x=0 LHS = 2
.. ho soln.

(6)
cosx siny=1
= eithercosx=-1 &sin y=-1

X=m31 & y:?%t

)

Or cosx=1 siny=1
x=021, y=tg&->=L
2 2

.. Total ordered pair 6

(6)

2
25in9=(r2—1) +2
Now LHS <2, RHS >2

.. forsoln. LHS=RHS =2
r=+1 & sin6=1

623,5_n’9_n
2 2 2
.. ordered pair 6
(0)
sin x cosx(sin2 x+sinxcosx+cosx):1
:>sm2x(1+sm2xj:1
2 2
Letsin2x =y
2y+y’ =4
y>+2y—-4=0

—sin2x = -1+, —1=35

discard discard

(4)

sin“x—sinx(l—sinzx)+25in2x+sinx -0
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14.

15.

16.

17.

18.

sin* X +sin®* x +2sinx =0
—=sin?x=0 or sin’x—sinx12=0

discard
X =0, 271,31
(5)
(1-tan e)(1+ ZL”?] —1-1tan®
1+tan“ 0

(1-tan G)W = 1+tan 0

1+tan?0
=tanf=-1 or ﬂ =
1+tan“ 0
2 solution 1-tan’0=1+tan’ 0
In [0, 2x] tan0=0
3 soln.

Total 5 solution

(4)
Plot together

N

4 soln

3)

cos X =|cos x —sin x|

COS X =>SIiN X = COS X = COS X —SiN X

Soln. here is 0,21

COS X < SIN X = COSX = —COS X +Sin X
w5

nt| —,— tan x =2
4 4

Only 1 soln. here also

A<3

(8)

That is only possible when
109 (e, [SiN X =1

= |sinx| = |cos x|

tanx =y

ijn (—27:, 27‘C)

2

Case | ; cotx>0

1
cotX = cot X + ——
sin x
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19.

20.

21.

22,

=SiNX =00
= no soln
Case II: cotx <0

1
= —COtX =COt X + ——
sin x

—2cosx 1
sin X sin x

= COSX =—
2

discard
this because here cotn >0

=2 soln.

(1)

2. cosx =5 only possible when

COS X = C0S 2X = C0S 3X = €os” X =co0s® x =1
Simultaneously possible of x =0

.. 1soln.

3
sin*x =1-cos’ x
Rough plot sinx & 1-cos’ x

_:_>1—cos7x

s

/:,sm X
.. Wesee3soln. 5
(1)

2

LHS<1 & RHS:(X—\/§) +1
= RHS>1

... for soln. to exist LHS= RHS =1
= X =+/3 only hence 1 soultion

(6)

sinx+siny =sin(x+y)
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23.

24,

o) ) ol 3
() ¢ el

Or x=2mn or y=2kn
X+y=2nmn
Hereany x+y=0,x=0 y=0willintersect |x+|y|=1

x+y=0
6 soln.
4)
. 3 1
sSinX cos=— & Cc0S X COSYy =—
4 4

= cos(x-y)=1 & cos(x+y)=—

/\\ / /\\ //

A% AN
(i) x=y :coszx:%
4 soln.
(i) X=y+2n & X=Yy-2n notpossibleas 0<X,y<2n
A 4 soln.
©)
) 1 5
sin> X +——= +C0S’ X
Sinx  Ccosx

Now plot LHS & RHS simultaneously
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25.

26.

27.

28.

29.

There are 2 intersection points but here sin x =cosx
= Overall Nosoln. A 0

(1)
ar+azxsSin X +azcos X+ assin2x +ascos2x=0
Since this is an identify in x

Putx=0, x= x=?n,x=n,x=—n

T
21
& soln. to get

a,=a,=a,=a,=0

. one possibility (0,0,0,0,0)

)
(sin6+2)(sin6+3)(sin6+4)=6

sin®=-1 then only LHS =6
Otherwise LHS > 6
=sinfg=-1 =.[0,4x]

T T

Possible at 3——
2 2

Sum=51r = k=5

(2)

1—cos® X +acosx+a’ >1+cosx
cos’ x+(1—a)cosx—a* <0
Putcos x =t
f(t)=t*+(1-a)t—a* <0vt[-11]
f(-1) <0

f() <0

o/
N
Q) f(-1) <0=ae[—0,0]U[1 =]

(i) f(1)<0=ae(—0,-1)U[3 »]
a e[—0,1]U[3, =]

(4)

Simplify

cosysinX—sinycosx +sinysinx+cosxcosy=0
sin(x+y)+cos(x—y)=0

tan(x-y)=-1 2n<X—Y<2n

x —y has 4 solutions in (-2, 27)

(1)
Put tan’0 =t
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30.

31.

32.

33.

34.

(1—t2)—2‘=o

2' =1+t
Plot both graph whent > 0

N
one sol"
/
discard \/
We know t = 3 satisfies tan’0=3
.. 2 soln.
(2)

Use principal sol.

Psinx = g—pcos

P(sinx+cosx)=

N3

Now least P = T when is > 1

2\2
.. least +in internal P =2
(2
sinx +cosx=1
=sinx=0 & cosx=1 cosXx=07sinx=4
X =2Nnm X:(4n+1)g
x=0 r
2
2 soln.
(0)

Let sinx+cosx =1=>sin2x =t> -1
2

:t:2(t 1+1j
2

=tP=t?-1+2=2=1
No soln.

(1)

RHS>1 & LHS>1

Only possible @ x=0&x=1
Now pur x = 0 satisfies

Put x = 1 doesn’t satisfy
-.onesoln.x=0

(6)
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35.

36.

37.

38.

\

6 soln.

8
X . 4t
|cos x| =— — this passes through (411,—)
30 30

4r

(8)
3(2cos2 X —1)—10cosx +7=0

6cos’ x—10cosx+4=0
3c0s? X —5c05X+2=0

3c0s* X—6C0SX +C0sX —2 =0
(3cosx+1)(cosx—2)=0

ANEVANVAN
O«

3)
5 3
tanx=—-—-—X
4 2

3 soln.

(4)

|cos x| +cos® x =0

0<x<4n

cosX>0=>cosX+cos*Xx=0
Tt 3t S5t Ix

cosX=0=o>—,—,—,—
2 2 2 2

cosx<0
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39.

40.

—CoSX+c0s*Xx =0
cosx =0, cosx =1
4 soln.

(3)
sec’(a+2)=1-a’
Only possible of a=10
= sec’ 2x =1

or sec’ x =1 or -1
=c0s2x=1 or -1
Total 3 soln.

S
\/

(4)

-
\/
,
N

Only after x > %ﬂ

ie. x=4

(©)

\/§secx+cosecx+2(tan x—cotx)=0

Ve

= —smx+§cos—cos X—=sIn“ X

= cos(x—gj:coﬂx = x—§:2nn12x

2nt w T
= X=——+—0r X=-2nn——
3 9 3

FOI’XGS,n:ij:E’_E
9 3
Now, n=1 = x:ﬁ and n=-1 = X:__5n
9 9
n nt It 5n
Hence, sum of all values of x=——=+——-—=0
9 3 9 9
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(d)

sinX+2sin2x—-sin3x=3
= sinXx+4sin xcos X —3sin x+4sin® x =3

= sin x(—2+4cosx+4sin2 x) =3

= sin(—2+4cos,x+4—4cos2 x):3

2 +4¢0s X — 4cos> x=_i [-0<sinx<1]
sin x

= 2—4(cos2 x—2cosx-%+%j+1:—

2
= 3—4(cosx—1j :_i
2 sin x

.. L.H.S.<3and R.H.S>3
Hence, the equation hs no solution.

(d)

Given: cos(o.—p)=1and cos(oc+[3):%,where o, Be[-m ]
Now, cos(a—B)=1 = a-p=0 =a=p and COSoc+[3=% = cosZoczé

O<l<1
e

Now, 2a € [—271, 2n]
= There will be two values of 2a in [-2r, 0] satisfying cos 20 =1 and two values in [0, 2].
e

— There will be four values of a in [-=, 7] and corresponding four values of B .

Hence there are four sets of (o, B).

d

((c)os p—1)x®+(cos p)x+sin p=0

For real roots D >0

= cos® p—4sin p(cos p—1)>0

— cos? p—4sin pcos p+4sin? p+4sin p—4sin? p=0
= (cos p—2sin p)2 +4sin p(1-sin p)>0

Since, (cos p—2sin p)2 >0 and 1-sinp=>0

.. D=0,V pe(0,n)

(b)
sin X —3sin 2X +Sin 3X = cos X —3C0S 2X + C0S 3X
= 2SiN2XCc0S X—3Sin 2X = 2¢0S 2X oS X —3¢0S 2X
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= sin2x(2cosx—3):COSZX(ZCosx—S)
| ¢ oo

= SIN X =C0S2X cosx;«tE

= tan2x=1

T
= ZXZmHZ

nm T
= X=— 4 —
2 8
(a)
Given: 2cos? (gjsinz x=x2+i2 where 0 < xsg
X

LHS = cos? gsin2 x = (1+cos x)sin® x
> 1+cosx <2 and sin® x <1 for 0<xsg
<. (1+cosx)sin® x <2

AndRH.S. =x° +i22 2
X

Thus for 0 < x < g , given equation is not possible

(a c)
p

If we consider tan % =x and tan 5=V then 2(cosp—cosa)+cosocosp=1

R 2[1_)/2 _1—x2}:1_ (1—x2)(1—y2)
1+y? 1+%° (1+ xz)(1+ y2)

= 2[(1+x2)(1— yz)—(l—xz)(1+yz)}:(l+x2)(l+ yz)—(l—xz)(l—yz)
= 4(x2—y2):2( 2+y2)

= x?=3y? = x=+/3y = tan%ir\@tangzo

(©)

Let f(x)=x*—xsinx—cosx

. f'(x)=2x—xcosx=x(2—cosx)

- f isincreasing on (0, ) and decreasing on (-, 0)
Also lim f (x) =00, lim f (x)=o0and f(0)=-1

-y = f(x) meets x-axis twice.

i.e., f(x)=0 hastwo pointsin (-, ).
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10.

Mo
O
(@]
w
D
(@]
1
D
+
—~
N—
a
1
| o
o
w
D
(@]
1
D
+
| |
I
N
)

G G|
B e e v e
= Elofor ) el

oo {5 o o

= cote—cot(e+3§j:4 = cotO+tan0=4

= c0s?0+sin’0=4sin0cosO

s sin20=2 = 20=" or 2°
2 6 6
T 5n
=— or =
12 12
(b)
We have (1)

{—27: 27[} ;
Xe| —,—|:cosx+sinx=1
{ 3 3

cosx+sinx=1

1 1 .
——COSX+—=SiNX=—=
J2 J2 J2
sin(EJr xj—i
4 J2

%+x:nn+(—l)n

>

NS

X =nm+(-1) . X has 2 elements — (P)

Hla b~

We have (I1)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

11.

51 5r
Xe|—,— |:d3tan3x=1};+/3tan3x =1
{ 6[18 18} v }f

= tan3x:i

N

= x:(6n+1)%;nez = 3x:nn+% or x=

*. X has 2 elements — (P)

We have (I11)
Xe{ﬂ,@}ZZCOSZXZﬁ
5 5
ZCOSZX=\/§
= cost:ﬁ = 2x:2nnig;nez
or x:nnii;nez
12
= Xe€ ii,—nil,nil
12 12 12
". X has 6 elemetns — (T)
We have (V)

-/t In ]
Xe| ——,—|:sinXx—cosx=1
4 4

sinx—cosx=1

isin(x)—icos

(0=7
N R N

. o 1
sin| x—= |=—F%=
52

x_gznn+@4f

>

N

x =nm+(-1)

{n’ -3 }
Xedi—, —,—m, T
2 2

. X has 4 elements - R

+

Ala |3

(@
f(x)=0 = sin(ncosx)=0 = nlcosx =nn
= CcosX=n = cosx=-1,0,1

= X:E,n,g—n,Zn,s—n,Bn,Y—nAn ......
2 2 2

‘. X = E;TQB_TC; 27[15_7[!37[17_7‘:147[’ """
2 2 2 2

nmc =«
_+_
3 18
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f'(x)=0 = cos(mcosx)(—msinx)=0

= cos(ncosx)=0, sinx=0

= ncosx=(2n—1)g,x:nn
= COSX = (2n 1); X=m, 27, 37, ......

-11

— COSX=—,—.
2 2

n 2n 4n 5n 7m 8m 10m 1llm 13w

> X=—)—, —,—,—, —,——,——,—, s
3’3'3'3"3'3°"3"3"3

-.Y:{E 2 Am Sm }

3" 3 3'3
- (1)-Q,T.
g(x)=0 = cos(2nsinx)=0
= Zrcsinx:(Zn—l)E = SinXZZn_—l
2 4

1 -13 -3
= sinx==,—,>, —~

4444
" Z :{—sin‘lé,—sin‘ll,sin‘ll,sin*E},

4 4 4 4

() —R.

g9'(x)=0 = —sin(2nsinx).2ncosx =0

= sin(2nsinx)=0,cosx=0

= 2nsinx:nn,x:(2n—1)g
n n 3t 571 Tn
= smx—— X=—, —, —, = ceenen
2 2 2 2 2
= sinx:—l,—l,o,l,l.
2 2
T Twtb 3 11 13n
= X=—,—y_.TC,—,—,2TE,—, .....
6 2 6 2 6 6
w={Z o Sk, B .
6 2 6 6 6 6
(IV)-P,R,S
(8)

5 ] ]
ZCOSZ 2x +c0s* x+sin® x +cos® x +sin® x =2

= Ecos2 2X +1—lsin2 2X +1—§sin2 2x =2
4 2 4
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13.

14.

15.

= %(cos2 2x —sin? 2x):0 = c0s4x=0

= 4x=(2n—1)g or x=(2n+1)g

For x €[0, 2r], n can take values 0 to 7
Hence, there are 8 solutions.

(7)
1 1 1
. T . 3:; 2n
sin— sin— sin—
n n n

. 3T . T 2T . T
sSin— —sin — 1 2C0S—Ssin — 1
— n n_ N n n_
. T . 3 2n . T . 3m 2n
sin—sin—  sin— sin—sin—  sin—
n n n n n n
27 3r 47 3n

21
= 25|n—cos—_sm— = sin—-sin—=0
n n n n n

= ZCosEsinlzo = cos7—n:0 or sinizo
2n 2n 2n 2n

= 7—TC=(2k+1)E or =~ — 2kn, where k € Z
2n 2 2n

7 1
or n=—

2k +1 4k
As n>3;fork=0,wegetn=7.

= n=

3)

From the figure,

(n= i not possible for any integral value of k)

T T
2C0S—+2c0s— =+/3+1
k 2k \/_

— 2x20082 ~ +2c05——2
2k 2k

3+1

= 4cos E+2cos£—(3\/§)—0

= cos _2+ V4+16(3+\/§ —1+\/13+T
i —1i(2J§+1) i (Jgﬂj

4 2

Na

As = is in acute angle, cos~ =2 _cost = k=3
2k 2k 2 6

3)
tan© =cot50, 0 = n?n
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16.

= c0s0cos50—-sin50sin0=0 = cos60=0
_, goo2F ~3m —m ™ 3 5t
2 2 2 2 2 2
51 - - ® ® 5rn

Again sin 20 = cos40 =1—2sin’ 20

= 2sin’0+sin20-1=0 = sin29:—1,%

9= E ST _ gt T ST
2 6 6 4 12 12
So, common solutions are 9=—" d on

T
12 12
-, Number of solutions = 3.

(0.5)
Given: «/§acosx+2bsin X=C

Which has two roots o and B, such that .+ =

. J3acosa+2bsina =c (1)
and 3acosB+2bsinB=c (i)

On subtracting equation (ii) from (i),
\/3a(cosa —cosp)+2b(sina—sinB)=0

o+

= —/3a Zs,in—sin(x—_B+2b.2cosOL—+bsinOL—_B =0
2 2 2 2

= —2\/§asing+4bcosg=0 ( sinOLT_B;tOj

= —2\/§ax1+4b£=o:> E=1=0.5
2 2 a 2
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