TRIGO EQUATION
EXERCISE - 1 (A)

1. (A)
= tan%@ = \/§

20 T
= —=Nn+—
3 3

=20=3nnt+7x

:>9:3nE+£,nel
2 2

2 ©)
:>sece—i
J3
:cosﬁzﬁzcos—
2
:>(9=2nrciE
6
3 ©)
23
= C0S| — |=cos| — |=0
2
:>9:(2n+1)E
2 2
=0=(2n+1)n
4. (A)

= 2sinx+tanx =0
= cosx#(2n+1)n

. sin X
= 2SIin X + =0
COS X
. 2cosx+1
=sinXx| ————|=0
COS X
=sinx=0 or 2cosx+1=0  ....... cosx =0
T
= X=N7 x:2nnJ_r2§

=..x=(3n J_rl)(z—;] and nx

5. (B)
= (2cosx—1)(3+2cosx) =0
=0<x<2n
1 3 .
= COSX = > or CoS = ) ....(not possible)

= x:Znnigin{O,Zn}

=>X=—,—
3 3
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6. (B)
—cos’0=1
=cos0=+1
=cos0=1 or cosf=-1
=0=2nn 0=(2n+1)n
=..0=nn

7. 0
= (1+tan0)(1+tan @) =2

= (1+tanOtanp+tan O +tan¢)=2

=tanb+tanp=1-tanOtano
tan0+tano 1—tan”
l1-tan6tano

:>tan(6+cp):tan%

= 0+¢=45°

8. (A
c0s0+c0s20=2
cosO+2cos’0—-1=2
2c0s°0+c0s0—-3=0

cosez_—s,l
2

cosf=1=0=2nm,nel

9. 0

:>sin29—2cose+%:0
) 1
= 1-cos —2cose+Z:O
S 2
:>Z—cos 0-2cos0=0
) 5
= CO0S 9+20056—Z:0
2 9
= (cos6+1) _ZZO
:(cose+1—gj(cose+l+g]:0

:(cose—ij(cos(HE]:O
2 2

= cosO=—; c0sO =g (not possible)

0. (C)
— tan20+2/3tan0 =1
— tan?0+2y/3tanf—1=0
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2341244  —2J3+2x2

=tan0 = =

2 2
—tanf=—/3+2
—tanf=2-3 or tanf=-2-+3
= tan15° =2—+/3 tan 75° = 2++/3

tan—75° = —2—+/3
— tan® = tan15° = tan 2 — /3

=tan I
12

9=I’1n+1
12

=X taneztan(—Z—\/§)

11.  (B)
= 25¢0s° 0+5c0s0-12=0
= o IS the root then

:>COSOL:—5¢\/25+1200
50
__43
5'5
4
:cosa:—g ........ Il quadrant
. 3
=sina=—
5
=sin2a=2 _A)3)o
5){5 25
12. (A

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

a+l
- a5 /axi
2 a

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

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

3. (C)
— tan®=+/3
=>0=—,—
3 3

J3

:cosece:—izmine:_T

V3

47 b5n
=0=—o0r—
3 3

= 6:4—n

4. (B)
—sin20+secO++/3tan0 =0
=secO=ow; cosO=0

:>9¢(2n+1)%
:sine(ﬂ]h@tanezo

cos0
:tane(sine+\/§)=0
=tan06=0

—sin@ = —/3
=0=nn

15.  (C)
= 3(sec2 0+tan?0)=5
:>3(1+tan29+tan26):5
—3+6tan’0=>5
= 6tan’0 =2

:>tan2(9:1:tanZE
3 6

:>6:n4_rE
6

6. (A)
= 2cot® 0 = cosec’0
=1+cot?0
= cot’0=1
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:DGZHRiE
4

7. (A)
2c0s° X +3sinx—-3=0
2(1—sin2 x)+35inx—3:0
2-2sin’x+3sinx-3=0
2sin>x —3sinx+1=0
sinx=1 or sinx:%

FQ 0<x<180°
x =90°, 30°, 150°

18.  (B)
2sin” 0 =3co0s0
2(1—cos2 9) =3c0s6
2-2c0s°0=3cos0
2c0s°0+3c0s0—-2=0
2c0s°0+4c0s0—-c0s0-2=0
(cos®+2)(2cos6-1)=0

Ccos0O = -2

N

N |~

e:

w|g

i
3 1

19. (A)
=sIin70+sin® =sin40
= 2sin40c0s30 =sin40

= sin46(2cos30-1)=0
=sin40=0 or 2c0s30-1=0

=40=nx cosSO:%
—0=""" 39=2mp+l
4 3
e:2mni£
3 9

between 0< 0 < %

]
’ 2

cot0=sin20

&Se =2sin6cosH

sin®

=0= 0=

T
9

NG|

=0e

VR

CENTERS : MuMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI #5



cos0 =2sin?0cos O
cosO(Zsin2 9—1) -0
—€0s0-c0s20=0

cos6=0 or c0s20=0

0=90° or 0 = 45°
21, (C)

— 2tan’a =sec’ 0

=1+tan?0

— tan?0 =1

:>(9=nrciE
4

22. ©
= asinx+hcosx=c

Will have solution when ¢ < va® + b’

23.  (C)
From (rcos6)=cot(nsino)

From (7cos)= tan (g—nsin ej
TCOS O :%—nsine

n(sin0+cos0)=

NS

V2 isinE)+icose} :%

V2 V2

sin(6+£j :1
| 4 2
T

1

sinf 0+— |=——
4] 22

24, (B)
=> COSpO =cosqo
= pO=2nt+qO
= pO+gb=2nn
= 0(ptq)=2nn

- 2nm

pq

NG

25. (A)
= tan 50 =cot 20

= tan50 = tan (% - 26]

:359:nn+§—26
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= 76:(2n +1)%

= 9:(2n +1)%

7 14

= tan50 # oo
= 50 = (2n +1)§

=0 (2n +1)%

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

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

:>26:2nn+%

:>6:nn+E
4

27. ©
= cotO+tan O = 2cosecO
= 2c0secH20 = 2cosecO
=sin06 =sin20
= 25in0cosO=sino
=sin6(2cos6-1)=0
=sin0=0-0=mn

1 T
=..C0S0=—=cC0S| —
2 (3]

— Q=2+ s
3

=tan0 =0
=0=nn
= CcotO # oo

= 9¢(2n +1)§

28. (B)
=tan20tan6=1
=tan20tan0-1=0

sin20sin 0
cos26cos0O
sin20sin6—cos26cos6

c0s20cos0
cos30

c0s0Cos20
=30= (2n +1)%

0
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I
6
7n 1ln

6'6' 6
+

:>6:(2n +1)

a1

:>9:E,
6

=0=nn r
6
=c0s0#0
:>9¢(2n+1)%
= c0s20#0
:>9¢(2n+1)%

= r and 9—“ are ruled out.
2 6

29. (A)
=sin (E cosS 9] =C0S (Etan 6]
4 4

= CO0S E—Ecote = C0S Etane
2 4 4
:.'.E—EcotO:ZnniEtane
2 4 4

=2 onn="coto+"tano

2 4 4
= —2n7 can be taken as 2nz (.- n can be negative integer)
= 2nn+g = %(cotei tan 0)

=8n+2=cot0ttano
= 2=cotf+tano

:Z:Litane
tan 0

:2:L+tane
tan 0

=tan0 =1

:>6:nn+E
4

:Z:L—tane
tan 0

— 2tan0=1-tan’0
= tan’0+2tan0-1=0

2+
= tan0 = 2;\@
—tan0=-1++/2
30. (C)

= 1+cotO=cosecO
cosO+sin® 1
sin© sin®
=sin0+cos0 =1
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:isin e+icose:i

V2 V2 V2
:>sin(e+£]:sinE ...... sin0=0;0=nn
4 4
:>6+E:nn+(—1)nE
4 4
:>(9:nrc+(—1)n£—E
4 4
=n=0 06=0
T T TU
:>n:1 T =—
4 2 2
=>n=2 21
—n=3 L
2 2

:>6:2n7c+E
2

31. (D)
T T - T (=
= cosycos(E—x]—cos(E—yjcosx+sm ycos(a—x]mosxsm(a—yJ =0
= COSYySin X —SinyCcos X +Sinysin X +cosXxcosy =0

:isin(x—y)+icos(x—y) =0

N N
:>sin(x—y+£]:0
4
:>x—y+E:nn
4

T
:>X:n7'|:—2+y

32.  (C)
=sin’0+sin0-2=0
= (sin6+2)(sin6-1)=0

Not possible 0=nn+(-1)" g

:>6:2n7c+E
2

33. (A)
= 2sin’0=4+3co0s0
— 2-2¢c05°0=4+3cosH
— 2c05°0+3.c0s0+2=0
=0=b*-4ac=9-16=-7
No real roots.

34. (D)
= 3cosX+4sinx =6
= —-5<3c0sX+4sinX<5
For real roots it will never equal 6.
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35.

36.

37.

38.

(D)

— €05’ 0+sinB+1=0
—1-sin’0+sin0+1=0

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

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

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

=sin6=-1 or sin® =2 (not possible)

=0= 3?“ (principle solution)

(A)
=sin0=sina Cc0sO =cosa
=0=nn+(-1) o 0=2nnto
<= 2P
—Ol
ke | _
(A)

= SIiN2X +Sin4x = 2sin 3x
= 25in 3X cos X = 25in 3X
= SiN 3X €0S X =Sin 3X

= sin3x(cosx—1)=0

=sin3x=0 or cosx =1

:>X=n—TE X=2m4n..........
3

(A)

— tan®=+/3

=0= n7c+E

3
:>Eand4—7t
3 3

:>6:2n7c+E
=secO=2

1
2
+

= C0S0 =

=0=2nn

wl|3a

5n

=>0=—,—
3

w3
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39. (C)

T
Common value = s

:>6:2n7c+E
6

2. (B)
— sin®=+/3cos0 . —m<0<0
—tan0=+3 .. cos0 =0

—0=nm+> (9;«&(2n+1)E
3 2

:>9:—Tc+% ..... for n:—l,e;«tE

2n

41.  (B)

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 11



Common solution = %n

42. ©
=sinbx+sin3x+sinx=0 ... 0<x<

= sin5Xx+sin X +sin3x =0
= 2sin2Xc0s2X +sin3x =0
= sin3x(2c0s2x+1) =0
=sin3x=0
=3X=mn

mn

= X=—
3

ps. =0F 2"
33

:>c052x:—E
2
= 2x:2nnig

i
=S X=Xtt—
3

T T
SX==,——
3 3

Common value between 0 and g is %

43. (A)
=5sin20=co0s30
= €0s30=sin20

= €0s30 =cos (g— 26]
:>36:2nni(%—26j or 36:2nn—(g—26]

=50 =2nm+= 0=2nn_=
2 2

_ (4n+1) -

10
n 5t 9n

©10'10°10

T
= .. acute angle =—
10

=0=18°
=sinl8° = E
4
44. ©

= /3(cot0 +tan 0) = 4
As, cotO+tan0 =2cosec20
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45.

46.

47.

:>tan9¢oo¢(2n+1)g
=CcotO =0 #£nN7

= 2\/5 cosec20=4

= C0Sec20 = i

NE
V3

=5sin20 =

2
—0=2
6
(D)
:>sinx+——L
sinx 243

= 2:/3sin? x + 2/3 = 7sin x
= 24/3sin? x—7x+23 =0

7+ 49_4(2@)2

=sinX =

43
7+/49-48
43
71 2 3 B
L3 3’243 2
2
=SIN =—
3

=. .8iNXx=—
2

= X =60°

©)
c0S3X - COS7X = C0S°% 2X
2C0S7X +C0S3X = 2¢0s’ 2X

cos10xX + Ccos 4x = 2¢0s% 2x
c0s10X +cos4x =1+ cos4x

colex:1:>x:X—5n,nel

(D)

Bsin’x+sinx-1=0

(1)

6sin® x +3sinx —2sinx-1=0

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

. . 1
sinX=—,sinX=—
2 3

(not possible)
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Then sum of roots of
Equation 1 in x €[0, 2n]
is 4n

48. (C)
2sin’ X +5sinx+2=0
2sin’ X +4sinx+sinx+2=0
(sinx+2)(2sinx+1)=0

sinX =-2 or sinx:7

Then x = xm+(-1)" (%) nel

49. (B)
tan 6 =cot 20

tan 0 = tan (E - 26]
2
0=nn+=-20
30 =nn+=
2

0=(2n +1)%,Where
nel,bnz3m+1 mel.

SR L O:Qn+ng

50. (D)
tanO+tan20+tanOtan20=1
tanO+tan20=1—-tanOtan 20
tan0+tan20
1-tan0tan20
tan(6+26) =1
tan30=1

30=nn+=
4

9=E+£,nel
3 12

Where n—n+£¢{m(2k+l)ﬁ}
3 12 4 2
m,k el

51. (B)
acosx+ssinx =13
For no real solution
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Ja?+25<13

a’ +25<169
a’-144<0
(a-12)(a+12)<0
-12<a<12

a e(—lZ,lZ)

52. (A)
tan 6x = tan x
6X=nn+Xx,nel

5x=nm,nel

nm
X=—,nel
5

T 27 3m

=T
is form an A.P.

thenC. D is T
5

53.  (A)

For x e (0,5]
2

cos? X =1—sin 2x
1-sin?x =1-2sin X cos X
sinx(sinx—2cosx)
sinx=0
tanx =2
X =tan"2
54. (D)

. 1

[sinx| <=
2

. 1
—<sinx<=
2 2
Hence X e
(—x x] (5n 7nj
_’_ U _’_
6 6 6 6
Dig.
2nrc—£,2n7t+E U 2nn+5—n,2nn+7—n
6 6 6 6
Where nel
55. (B)
cossx:1+(1—coszx)2

cos® X =1+1+cos* x —2cos’ x
Let cosx =t
t°—t*+2t*-2=0
(t-1)(t*+2t+2)=0
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t=lort'+2t+2=0
cosx =1
x=2nm,nel

56. (D)
tan® 0 =1-sec 20

1+tan’0
1—tan26]
_1-tan’0-1-tan’0
- 1-tan®0
tan” 6 (1 tan’ 9) =-2tan’0
tan’ 0 —tan‘ 0 =-2tan’ 0
tan* 0 = 3tan’ 0
tan” 0 tan” 9—3) =0

tanzezl—[

tan? 0

tan’0=0
2
tanzez(\/§)
tan6=0 tanzeztanzg
O0=nrx (9:nrciE
3

Then e:%“,na

57. (D)
2sin?0-5sin0+2>0
2sin?0—4sin0—sin0+2>0
2sin e(sine—z)—l(sin 6—2) >0
(sin 6—2)(23in 6—1) >0

sin9<% or sin0> 2 (not possible)

0ec (o,ﬁju(g’—“,znj
6 6
58.  (B)
|cos x| =sin x
= |cos x| is always positive
. x must lie in 1% and 2™ quadrant,
So sinx is positive
3n

T

4’ 4
= 0<x<4r is 2 periods

So total solution is 4.

and [cosx|=sinx at x =
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59. (D)
[sin x|2 +|sinx|+b=0
t>+t+b=0 e[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]

60. (D)
3tan?x > 4sin’ x
3sin’ x > 4sin® x cos® x [where x;ﬁ%]
sin’ x(3—4cos2 x) >0
sinx =0
X =nz

3-4cos*x>0
4cos’x—-3<0

(cosx :ﬁj[cosx+£]£0
2 2
3 3

———<COSX <—
2 2

Where cosx =0

L35 s

Hence (D)
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TRIGO EQUATION
EXERCISE - 1 (B)

1. (D)
%(sin 80+sin20) = %(sin166+sin 20)

.. sin80=sin160
sin166—sin86=0
2sin(40)cos(126) =0
40 =nn

0="C 120=(2n+1)Z
4 2

T
0=(2n+1)—
( )24

T 3t 5t 7n 9 1llx

p.f T T on O [T IN il
"4'2° 24°24" 24712247 12
9
2. (B)
sin4x cos 4x
p="T"""""
2
_ sin8x
4

.'._—:LSKS
4

N

3. (D)
tan 0+ tan 20 = /3 (1—tan Otan 20)
tanO+tan20
1-tan@tan20

tan36:tanE
3
30 =nn+=
3

0=(3n +1)g

4, (D)
tan 0+ tan 40 = tan 76(tan Otan 40 —1)
tan 6+ tan 40

1-tanOtan 40

tan506=—-tan 70

tan50+tan76=0
sin120

cos50co0s70 -
sin126 0% (2n +1)g

=—tan70

but

120=nr  #(2n +1)g

_nm

9=—
12

#(2n +1)%
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#(2n +1)%

2 0="2 nx6(2k+1)
12
5. (B)
COS?’X:E, cos3x =1
4 4
33X =2nn
X=2n—
{ 2n 4m 67 lSn}
O+—+—+—+...... e
3 3 3 3
190,158 g
2 3
6. (B)

sin® x +sinxcosx +cos® x =1
(sin X +cosx)(1—sin X COS x)+(sin X COS X —1) =0

(sinx+cosx):1

Or
(sinxcosx):l
sinxcosx =1 sosinx+cosx =1
2sin Zcos = = 2sin? =
2 2 2
sinE:O or tanﬁzl
2 2
X T
X =2n7 or —=Nn+—
2 4
x:2nn+E
2
7. (D)

5c0526+(1+cose)+1=0
5(2c0526—1)+1+cose+1:0
10c0s*0+cos0—-3=0

cosezl,—§
2 5
G:E, n—cos(gj
3 5

8. (D)
7c0s° X +sinxcosx —3=0

x=(2n +1)E is not a solution
2

Divided by cos® x
7+ tan x —3(1+tan’ x) =0
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3tan’x—tanx—-4=0

tan=-1or ﬂ
3

X = nn+3—7t or km+tan™ (ﬂj
4 3

9.  (C)
4sin’ x +4sinx+a*-3=0
(25inx+1)2+a2—4:0
(25inx+1)2 =432
—2<2sinx<?2
-1<2sinx+1<3
0<(2sinx+1)° <9
0s(4—a2)£9
-9<a’-4<0
—5<a’<4

a’<4
-2<a<?

10.  (A)
3tan(e—15°) =tan(0 +15°)
tan(0+15°) 3

tan (6 -15°) 1

sin 20 _ﬂ_
sin30° 2
sin20=1
20 = 2N+~
2
0=nn+_
4
11.  (B)

tan(z+6]+tan(£—ej:4
4 4
(1+tan ej (1—tan e]
+ =4
1-tanO 1+tan©
2+2+a0 = 4(1- tan’0)
6+a0=2

tan’0 = l, 0=nrtl
3 6

12. (A)
lett=tan 0
t+ (-1

1-(t)(-1)

t+
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t(l+t)+t—1:2

1+t
2+ 26 -1=20+2
t* =3, tan20 = tan? =~
3
OznniE
3
13. (D)
2(sec’x —1)-5secx =1 1% quardrant
2sec’x —5secx—-3=0
+
secx :5_\/25+24
4
12 -1
== or—
4 2
— th
=3 or— 4

seen =3, [0,67]:6 soln.

[6%, 61 +3?n} : 1 soln.

[O,B—n}:?soln.
2
=15

4. (C)
1+tan’x = \/E(l— tan?® x)

1 2
——=c0s" X

V2

X = 2Nt~
4

X=Nmwt—
8

15. (D)
6 tan’x — 2c0s% X = cos’X
6 tan’x — (1+cos 2X) = coS 2X

G(M] =2c0s° X +1
1+ cos 2x

6-6c0s® X = (1+cos 2x)(2 cos? X +1)

6—6c05° X = 2€05° 2X + 2€05° X +1+ €0s® X
2c0s°2x+9c0s*X-5=0

1
coszx:z or -5

16. (B)
Snx — 3Sn2x + Sn3x
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= C0S X — 3 C0S2X + C0S3X

25Sn2x cos X — 3 sn 2x

= 2C0S 2X COSX — 3 C0S2X

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

3
tan X =1 or cosx =3

2x:nn+E
4

nm

T
X=—+—=
2 8

17. ©
Snx + cosx =1

—SnXx +—Cos X

J_ J— :%
Sn(x+zj:8n%

x+%: nr+(-1)"

NG

nT
- 1"z
X =nm+( )4
T

4

18. ©
6SnO+tcosO0=9

Lett= tang
2

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

12t +7—7t* = 9+9t?

8t* —6t+1=0

_ 6++/36-32  6+2
16 16
0

tan—zl, tangz
2 2 2

)

|
tanez—:%, tan=——+=

1 1
2 4

NN
N

[EEN

o

1/2

15/16 15

| o

19. (B)
y = Snx — Cos X

e[-V2.42]
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20. ©
Kcosx =3Snx =K +1

|K cos x —3Snx| < vk*+9

,k[+2k+1£,k[+9
2k<9-1
k<4
21. ©
Sn36 1 Sn36 Sn6 1
2c0s20+1 2’ 2Sn0cos20+SnO 2
0=nx
Sn36sSn6 1
Sn30-Sn0+Snd 2
Snezl
2
n 7C
O=nn+(-1) —
(-1
22. ©
a’-4a+6=(a-2)" +2>2
So, min{l,a2—4a+6}
Snx+asx=1
T 1
Sn{ x+—==—
5=5)
x+£:nn+(—l)nE
4 4
n 7C T
X=nn+(-1) ———
nH(-1) 5 -7
23. (B)
1+Snx* = cos? 3x
Sn?3x +Sn*x =0
Sn3x=0 & Snx=0
X=nt & X=nn
X =Nm
X =27 greatest
24. (A)
COSXCcos6x =-1
Case — 1: cosXx =1, cos6Xx =-1
X =2nm, then 6X=12nx
cosbx=1
Not Possible
Case—-2: cosx=-1,& cosbx=1
x:(2n+1)n

Then 6x = 6(2n +1)n
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cosbx =1

X=(2n+1)=n
25. (A)
Snx+Sny =2
x=F y_X
2 Y73
n+y=mn
26. (A)

SNX +CoSX = /y+12\/§
y

SNX+cosx =2
T

X=—,&y=1
4 Yy

27. ©
tan0+tan 406 +tan 70 =tan 6 tan 40 tan 70
Refer to (Q. 4) soln.

28. ©
CcosO+cos70+c0s30+cos50=0
2c0s40c0s30+2cos406cos6=0

2c0s40(c0s26 cosf)=0

1Sns0

8Sno

SO=nn

Oan,n # 8Kk
8

20 (B)
(2Sn2xcos x +3Sn 2x) = (2cosxcos2 x)+3cos 2X

0, 0#nmn

Sn 2x(2cosx+3)—c052x(2cosx+3):0
tan2x=1or 2cosx+3=0

T
2X=nm+—

30. (D)
4Sn0cos0 —2c0s0—2+/35n0++/3=0
2c0s0(2Sn0-1)-+/3(2Sn6-1)=0
(2c0s0-+/3)(25n6-1) =0

Ve

Snezl, cosO=—
2 2
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3. (A)
(Snx+cosx)(1-Snxcosx0)+3sinxcosx =1
Snx+cosx =t

t* -1
2

2 2
2 2
42 2
f 30,30 5
2 2 2

SnXcosx =

t3-3t°-3t+5=0

‘1 1 3 -3 5
l 1 -2 -5

‘ 1 -2 5 o

t?-2t-5=0

t=1+6

But  te|-v2,42]

So, t=1

Snx+cosx=1

X=2nw Oor 2n +g

32. (D)
4Sn?x —8Snx +3>0
(ZSnx —1)(28nx —3) <0

33.  (C)
cosx—-Snx>1 X < [0, 2n]

COS(X+E]>i E)(—[E 9_7:}
4) 2 4" 4

cos(9>i
2
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x = 0 also satisfied

X e[%,Zn}u{O}

34. ©
tan X = X

2 2
Soln. lies (ng—n]
2
35.  (B)
28n6+2—cose S 2(Sne—cose)
2
>27?
2 2—1/\/5

1
So 24270 5 9 2

When
-1
SnB=-c0s0=——
V2
o po2nmtlm
36. (A)

(\/5—1)Sn e+(J§ +1)cose =2

J3-1 J3+1 1
(ﬁ]Sne{ﬁ]cose :ﬁ

Sn15°Sn 0 +cos15° cos O = cos45°
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cos (9 ~15° ) = c0S 45°

6—£:2nni£
12 4

6:2nnKi£+£
4 12

37.  (C)
4Sn0 Sn20Sn 40 =Sn 30

= 2(c0s0-c0s30)Sn46-Sn30
= (Sn50+Sn30—(Sn76+Sn6))=Sn30

Sn0+Sn70-Sn50=0
SnB+25n06cos606=0

Sn6=0 or cos60 = _71

O0=nx 66:2nni2—?:t
AL
3 9
T
0=(3ntl1)—
(3n+1)
38. ©
8C0sXCcos2xXcosdx = Snéx
Snx
n#nm
Sn8x Sn6x
Sn x Sn x
Sn8x =Sn6x

25nx cos7x=0
X=nm or 7x:(2n+1)g
T
—(on+1) =
x=(2n+ )14

nm T

7 14

39. (B)
Sn 3a, = 4Sn oc(Snzx—Snza)

3Sna—4Sna= 4Sno. Sn?x —4Sna,
3Sna = 4Sna. Sn2x

Sn’x =

X=nt

wla dlw

40. (B)
tan (cot x ) = cot (tan x)
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= fan (E —tan xj
2

T
cot x za—tanx+nn

4.  (C)
12¢c0s® x—7¢cos® X +4cosx—9=0

2 -7 4 9
o125 o
| 12 5 95

(cosx —1)(12cos® x+5005x+9):0
cosx =1

X =(2nm)

Infinite Soln.

42. (A)
tan 30+ tan 6 = 2tan 20
Sn20  25Sn20
cos30cos0  cos20
: €0s260 =2c0s30c0s0
€0s 260 =c0s40+cos 20
cos40=0

40=(2n +1)g

T
0=(2n+1)—
#( n+)2
T

2n+1)—
(2n+1)"

on+1) =
(”+)4

Either
Sn20=0
2=nn

.
2

But 67&5,3—% etc.
2 2
0=mx

6:(2n+1)g
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43. (D)

tan (p—”] — tan (E —3]
4 2 4

pr T 91
=Nt ———
4 2

(p+0)=4n+2
=2(2n+1)

4.  (C)
tan (mcosn) =cot(nSnx)

= tan (E—nSan
2
T
ncosx:E—nSnx+nn
\/EsSnx+cosx:n+%£\/§

\/Ecos(%—x]:n+%, n=0,-1

45. (C) cos*x+acos’x+1=0
D>0 a’—-4>0
la| > 2
Product of roots = 1

0 l

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

So f()<0
1+a+1<0
as-2
a <« (-0,-2]

46. ©

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

la| <3
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47. (A
x*+4+3Sn(ax+b)-2x=0
(x2—2x+1)+3(1+8n(ax+b)):0
(x-1)" +3(1+Sn(ax+b))=0
(x-1)=0 & Sn(ax+b)=-1
x=1& Sn[a+b]=-1
a+b:3—n,E etc.

2 2

.'.a+b:ZE
2

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

X :2nn+g,ax:2nn

|

= (4n +1)g > 4n+1) = 2mn

4m

a=
in+1
a = m(4n+1)K
in+1
. 4n(4n + DK)
© 4n+1
A =4mk

49. (A
[Snx +cos x| =|Sn x| +|cos x|

Snx cosx>0
I & Il Quadrant

50.  (B)
Sin*0—cos® 6 cosO T

- 0-—
Sn0-cosO  \1+cot20 4

—2tan6 cot6=-1

1+Sn6 cos6—cos6|Sn 6| -2 =-1
Sn6cos 6 =cos6(Sn o)
[Sn6|=Sn6

Be(ﬁ,nj
2

51. (B)
ZSnx+2C05x
2

> 2(Sn X+C0SX)

>/27V2
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> 2—1/2
1

- QS | 900X 5 912

Equal if Snx = cosx = _71

] 5r

e X=—

4
x:2nn+5—n
4

x:(2n+l)n+%

52.  (C)
Sn(n(x2+x)):8n x>
7'C(X2+X)=n7t+(—l)n (nxz)
X’ +mx =2nm+nx’ or wx’+mx = (2n+1)m—nx’
X=2n
but x # |
2x*+x—-(2n+1)=0
-1+ 1+8(2n+1)
4

1+8(2n+1)-1
y ,/+(n+)

4
1

X =

X:&4

53. ©

cosx =1 X =2nm

cos2AXx=1 2Ax=2mn
Axnt =2mn
%= will have

2n

Infinite soln. if A is rational

If A is Inatiael the

A =0 is the only solution

. A isinativel

54. (D)
gl _ 3(2%™)+1=0
2(2-3‘“2x )2 —3(2-5“2X)+1= 0

2t -3t +1=0
=1 1
2

25 _1 or1

T
X=Nnm, Nnt—
2
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55.  (C)
3050 —35n0 = 4Sn 20 cos 30
= 2(Sn 56) —-2Sn6
J3c0s0-Sn0 =2Sn50

2sin (g—e] —25n560
Sn (5—9] =mb50
3
0= 25n (39 —Ej cos(ze +5]
6 6

B-—=nt &  20+—=(2n+1)=
6 6 2

36:nn+E, 0=nn+_
6 3
YL
3 18
56. (A)
541 o <J§+1
4
54°0r% y/\/gzl
— \
\ 4 \

-
10

(—n 3nj
X |—,—
10 10

57.  (A)

1
COSX—X+—=0
2

1
X =COSX+—
2

y=X
3/2
—COSX+1
y= 2
n
2

Soln. in (0,5]
2

58.  (B)
aSnx+1-2Sn°x=2a-7
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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: M

59. (D)
Snx+cosx=y*—y+a

ey (v 1) .3.3
y y_(y_2j+4_4

y? —y+a>§+a
4
sinx+cosxs\/§

- if %+a > \/E then no soln.

a> 2—g
4

a>1.414-0.75
ae (\/g,oo)

60. (A)
4Sn?x +tan? x + cosec®x +cot’ x—6=0
(ZSnx —CO0S ec)2 +(tan X —cotx)2 =0

ZSnx—L:O & tan—cotx =0
Sn x

Sn2x :% & tan’x =1

X =nnk +

NG
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TRIGO - 11

TRIGO EQUATION
EXERCISE - 2A

1. (AD)
COS X = tan X
= C0S % X =Sinx
=sin’x+sinx-1=0

So, X€(300,450) or (1350,1500)

2. (AB)
sin® A+cos*’B=2
sinA<1 & cos*B<1
So, sinA=+1, cosB=+1

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

3. (AB)
2sin? x+5sin xcosX +cos* X +1=0
Multiple & dividing by cos®x
—=2tan’>x +5tanx + 1 + 1+ tan’>x =0
= 3tan> X +5tanx+2=0
= @tanx+2) (tanx+1)=0

tan=-1or —%

4.  (BD)
sin X. c0s 3X —CcoS X . sin3x >0
= sin (-2x) >0
= sin2x <0
2X e (n, Zn) u(37t, 41t)

ce[Fm o 5 on)

x| +|y| =10

(A)sin(x+y)=0
=>xey=nn;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
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=26

(C) sin2x . sin2y = 0

2X =Nm, 2y =Nx
n=0,£1,+2,+3,#4,45+t6 26 points
m=0,£1,42,£3,+4,£5+6 26 points
Hence 52

(D) |sinx|=]siny]|

=>X=Nnty,

= Xty=nn

n=0,+142,43 28 points

6.  (AB)
= cos(0-o)=a =sin(0-a)=v1-a’
=sin(0-B)=b =sin(0-B)=v1-b’

Now, sin(a.—B)=sin((6-B)—(0-a))
=sin(6—B)cos(6—a)-cos(6—P)sin(6—a)
—ab—1-b’\1-o?

—ab—+/1-a2 —b? +a’h’ ..(A)
And cos(a—p)=cos((6—B)-(0-a))
=cos(6—B)cos(6—a)—sin(6—P)sin(6—a)
:Jl—?xa+b><\/l—7

=aV1-b? +by1-a2 ... (B)

7. (ABCD)
—sin50 =asin®0+bsin*0+csin6+d
= sin50 =sin(30+20)
= 5in30c0s520 + cos30sin 20
- (3sin 0+ 4sin® (9)(cos2 0—sin? 6)+(4cos3 9—30059)(25in 0cos0)
- (3sin 0+ 4sin® (9)(cos2 0—sin? 6)+(4cos3 9—30059)(25in 0cos0)
=(3sin 0+ 4sin°0)(1-2sin’ 0) +2(4cos” 0 —3)sin 6(1-sin’ 6)
Let sinf =t

Then, sin50 =16t> — 20t> + 5t
Therefore a = 16

=b=-20

=Cc=5

=d=0

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

8. (BC)
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:>x+y—E
4

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

= tan(%—ylzl—tany

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

= tany=1 tanx=1
T T
=>y=nn+— X=Nn+—
4 4
T T
But x+y=— X+y=—
y 4 y 4
=..X=-Nn Sy=-Nhn
(©) (B)
9. (BD)

4sin? x cos® X +4sin* x —4sin® xcos* X _
4 —4sin® x cos® X —4sin’ x
4sin* x 1
= ) . 2. o
4(1—sm x)—sm xcos’x 9

1
9

sin® x 1

2 ) 2o A

COS“ X —sin“xcos“x 9
sin® x 1

cos” X (1-sin’ x) )

=

sin"x _ 1
cos* 9
:>tan“x:l
9
:>tan2x:i1
3
1
—tan’x == or tanzx:—l
3 3
1 ]
=tanx = i—g or not possible
:>tanx:ii
3
:>tanx—i or tanx——i
J3 J3
T 5r
=>X== or X=—
6 6
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10.

11.

12.

(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(4sin2 X —1-1+sin? x) =0
= sin? x(55in2 X —2) =0
=sin°x=0 or 5sin®x =2

L2
—> X=N71 SIN" X =—

] 2

A sinXx=4=,|—
._1\F
X=nmxsin ", [—
5

(B)

(AC)
= tan® 0+c0s20 =1
sin?o

7 e+cosze—sin2(9:1

= sin®0+cos’ 0—sin® 0cos’ 6 = cos’ 0
= sin? (9+(1—cos2 6) —c0s?0—cos* 0
— sin‘ 0 = cos? 6(1—cos2 6)
=sin*0-sin0cos’0=0

= sin? 6(sin2 0 — cos? e) =0

=sin0=0 sin0—cos0=0
= 0=nx tan?0=0
OznniE
4
(BD)
= sin0++/3c0s0 =6x—x>-11
— 2_
:>£sin6+£cose:M
2 2 2
n 6x—-x2-11

=sin ecos£+cosesin— =
3 3 2
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13.

i ( nj 6x —x%-11
=sin|0+— |=——— =
3 2

L.H.S. :sin(6+g]

:>—1£sin(e+gjsl

2
R,H_s_zu

— 6X — X° — 11 max value will ne ;—D
a
D —(36-44 b -
D —( ), 4 D_6

:Ta_m_ 2a -2

6x —x>—11 .
= = s

So max value of -1

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

:>sin(6+£] =-1
3
=0=(2n +l)n—%

—0=n—--=  and O=3n-=
3 3

:e:ﬁ and :>8—n
3 3
Forx=3
:O:E and 8r
3 3
(ABD)

T
= COS{ X+— [+COSX =a

3

T . . T
DCOSXCOSE—SIHXSIHE-FCOSX:a

1 3 .
:>Ecosx—7smx+cosx:a

3 3 .
= —COSX———sinXx=a
2 2

= Jal< /@{?] _ \/% _

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

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

3 3

= —C0SX——sinx =1
2 2

(A)
(B)
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:ﬁ(?cosx—%sin x]:l

53
= COS| —+X |=—=
6

NE

:>E+x:2nn4_rcos‘1i
6 3

:>x:2nmicos‘1i+E
J3 6
No solution in [0, 2] (D)
14. (AC)

21 sin X
=>X+Yy=— —=2

3 siny

21 . .

—>y=—- sinx=2siny

3
) ) (27! j
=..sINnX=2sIn ?—x

. 21 27 . ]
= 2| sih—Cc0S X — C0S—Sin X
3 3
T . TU .
= 2| c0OS—CO0S X +SIin—SsIn X
6 6 ]

Ne

1.
=2| —C0SX+—sin X
2 2 ]

=/3cosx +sinx
—/3c0sx=0
= cosx=0
:>x:(2n +1)g

~. 2 solutions in [0, 2]
And 4 solutions in [0, 4]

Now, x+y:2—?jT

:y:?—x:——(Zn +1)=
2n T
=—-Nn-——
3 2
T
=—-Nn
3
=mn+—

~. 2 solutions in [0, 2]
And 4 solutions in [0, 4]
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15. (BD)
= |cos x| =cosx —2sinx
Case — |
=cosx >0 = COS X = CO0S X — 2 sin X
= 2sinx=0 = sinx=0
= X=Nn
For n — even for n —» odd
= cosx =1 cosx=-1
But cos > x
=..X=2n7n (B)
Case - 11
=cosx<0 = —COS X =C0SX—2sin X
= -2€0S X = -2 sin X = CO0S X = Sin X
7T
=tanx=1 = X=Nn+—
= n — even n — odd
1
= COSX =— COSX = ———
2 2
Ascocx<0
:>.'.x:(2n+1)n+% (D)
16. (AC)
:>cos(n\/x—4)cos(n\/;):1
Case-1

= cos(nﬂ):cos(n&):l
—cosmx—-4=1 and cosmy/x =1

= VWX - =2nn n\/;:2mn
=JX—-4=2n JXx =2m

= . X=4n*+4=4m’

=n‘-m*=1

=n=txlandm=0as x=xlandn=0
=.,.X=4

Case -2

= COSTVX—4 =CcosTvX =-1

= cosnvX—-4=-1 and cos /X =-1
= m/x—4(2n+1)n m/x =(2m+1)n

=Jx-4=(2n+1) Ix =(2m+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
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= 2(m+n+1)2(m-n)=4

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

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

Hence, 1 solution

17.  (BD)
y =2 sin x ye[-2,2]

40 —
y=5x% + 2x + 3, ye{—%,w]

Hence no solution

18.  (BC)
X+ X2+ 4x+2sinx=0
x =0 is a solution
sinx <0, X>T
When for, x>, X + x>+ 4x > 1

Hence, no solution in x e (,2n)
Hence, x =0 is the only solution

19.  (AD)
tan® (X +y)+cot’ (x+y) =2
1-2x+x2=2-(1+x) <2

Equations hold at x =-1 and x+Yy :n—zn+E

4
nec nNw
=—+—+1
y 2 4

20.  (ACD)
in? x—sin x+=

2 2 =1

= either |cosX|=1= X =nn

|cos x

or, sin®x —Esin x+l =0
2 2
1

= sinx=1, sinx:z

But at sin x = 1, cos x = 0 (not possible)
So, sinx = 5

21.  (ACD)

cosz(nx)—sinz(xy):%

=1+cosnx—1+cos2ny =1
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22,

23.

24,

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

= cosm(x+4)=1
= n(x+y)=2nn
=X+y=2n
X-y=7s

(ABC)

Jeos2x ++/1+sin2x = 24/cos X +sin X

. . 2 A
= +/c0s® X —sin? X +\/(cosx +sinx)” —2vcosx +sinx =0

Joosx —sin X ++/cosX +sinx =2

= CcosX+sinx=0
= tan=-1

Y
=>X=nn——;nel
4

= cosx=1

=Xx=2r,nel

(BCD)

k=415 \. }

k=411 A\ // a
lf(::\/\/% // T ‘-’7'2

4 solution k =+/15,11

3 solution k=+/8
2 solution k =+/3

(ABC)

2(sinx+siny)—2cos(x-y)=3

= 4sin(u].cos(ﬂ]—4c052(X_y]+2:3
2 2
34cosz(uj_4sin(u].cos(x—Vj+lzo
2 2 2

2
—-- D =165in (%] 16

For D >0, sin (%) — 11

For smallest positive X & y

N

2n
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S|n()(+y]:1:>x+y:E
2 2 2
X_
cos(le%
XYL XEI
2 3 2 3
(x_@y_ﬁjor(x_zy_@j
6’ 6’ 6
2 solutions
PASSAGE - |
25. (B)

Roots are x =1, X = c0S X, X = Sin X
Xy + X2+ X5 =2

26. (O
For two roots equal
Either cos =1, or sin6 =1 or sin® =cos6

S0, 0=0216="0=" ="
4 2 4
5 values
27. (A)

‘max(sin 9—1)‘ =2
‘max(cose—l)‘ =2
‘max(sin 0—cos e)\ =2

PASSAGE -2

SN\ S\

28 (A
For 8 solution, a > 2+/2

29.  (Q)
For 6 solution, a = 2+/2

30. (D)
For 2 solution,a=0

Passage — 3
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3. (A
. 2
S|nx.c052y:(a2—1) +1 ..(1)
cosx.sin2y=a+1 .. (2)

For any value of x & y

—1<sinx.cos2y <1

For equation (1) @® = 1 is the only value
=a==1

Out of these 2 only a = -1 satisfy equation (2)
So only one value of a

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

X:nz,yzo,n,Zn

_3 _ 3
cosXx.sin2y=0
(1) x=",3%4,yeR
2 yzo,y,n,an,XeR
... total 2 solutions

33. (D)
From above y has 5 solutions for a = -1

ye{O,%,n,3n2,2n}

PASSAGE - 4
34, (A)

x(cosy +sin y)3 =27

X (cosy—sin y)3 =1

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

x% =5

X=i5\/g

35. (D)
Dividing (1)/(2) form above
cosy-+siny 3
cosy—siny
cosy+siny=3cosy-3siny
4siny=2cosy

tany:%

Total 6 solutions in (0, 6]

36. (B)
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As tany = %
cos =2
J5
-, sin’ y + 2 cos’y = 1 + cos?y
:l+ﬂ
5
-%
PASSAGE -5
37.  (B)

ABCD is a quadrilateral

sin?A + sin?B + sin’C +sin’D = (x + 1)* + 4
for equality to hold true.

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

38. (©C
tan 0 = x = -1 (from above question)

O:nn—%

39. (D)
tan*x — 10 tan>x + 9=0
(tan’x — 9) (tan’x 1) = 0
tanx =+3,+1

Total 8 solutions in [0, 2r]

40. (C)
D>0

(—10)2 —4x1xa>0

a=25

ac (—oo, 25)

Also roots should be positive

.. product of roots > 0, %> 0

c.ae (0, 25)
PASSAGE -7
41. (©

f (x)=max{sinx,cosx} = %

©. D™\, N X g: 0.8
N\ %) -

in xi \/E_ '

4 1

4 .
005 X -.-g>$, y:g cuts f (x) at 3 points
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.. 3 solutions
42. (B)

Reasoning Type

43. (A)
Statement (sin x +cosx)"™*" "

)(sin x-+cosx )’

= (sin X + COS X

- max. value of sinx +cosx =+/2
Occurs at x = T/

4
() =2
4. (A
45. (D)

Statement 1 is false
Statement 2 is true

4. (A
1-sin2x =sinx
|cosx —sinx| =sinx

When X e [0%} COS X > sin X

.. C0S X — sin X=sin X

:tanx:%

= one solution
Statement 2 correct explanation

47. (D)
tandx —tan2x
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
cos2, +cos’ x =1
cos2, =sin® x

cos§X+(cos(T%—x))2
2X = nni(%—x)
33X =nm+ %
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x:%n+% x:xrc—%

i) 1 El 1 1

6
Hence x :{nni%}u{Znnig} (R)
(B)  cosx++/3sinx=+/3

T
—— | = T
:>cos(x sj—cos%

T
_r_ T
=X 3—2nni%

:>x:2nn+g,2nn+n6;nel (S)

(©) 1+\/§tan2x:(1+\/§)tanx
— /3 tan? x—(1+\/§)tan X+1=0
= (\/§tan x—l)(tan x-1)=0

tanx:i,tanx:l

NE

x:{nn+%},{nn+%};nez (P)

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

1-tan2x.tan x
= either tan 2x = —tan x
Ortan2x.tanx=0
= X=N%
Or 2X =nm—X

nm
=>X=—
3

Hence ne (n—;] (Q

=tan2x of tan x

4. (A)-(R)
cos'x + sin’x = 1
= C0S'X = cos°X
— €0s°x (1 —c0s°x) = 0
= cosx=0, 1

Total 3 solution in (-, )

(B)-(Q)
V3 cosec20° —sec 20°
3 1

sin20°  cos20°
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Ve

~~ c0s20° —lsin 20°
= 4x 2 - 2
2sin 20° cos 20°
sin(60°—20°)
sin 40°

=4

©)-(R)

4¢0536° —4c0s72° +4sin18° cos 36°

=4 cos 36° —4 cos 72° + 2 [sin 54° - sing°]
=6 cos 36° — 6 cos 72°

J5+1 J5-1

=6 -6
4 4

=3
(D) -(S)
cosec X = 1 + cot x
cosec x + cotx =1 {As cosec’x — cot’x = 1}
2cosec x =2, cosecx=1
~. 2 solution in [-2m, 2n]

50. (A)-(P)
If cosO+cosdp=2
=cosb=1& cosp=1
=sinf=0 & singp=0
So. No value of 8 & ¢ will statisfy. sin@-+sin¢ = %
So, no solution

B)-(F)

sin® a+sin(%—a)sin (%+OL) =seca
?mz\oc(sin2 %)—El‘ﬁz\oc =seca.
%:sech

No solution

©)-(Q
tan 0 =3tan ¢

tan®(0—¢)

[ tano-tang |
| 1+tanO+tan¢

_ | 2tan¢ 2
_1+0(tan<1>)2

2X
Let y=———, take X =tan
y 1+3x? ¢

y + 3x%y = 2x
(By)X* - 2x+y=0
Asxisreal D>0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 15



TRIGO - 11

(—2)2 ~4x3yy>0
4-4.3y>>0
3y’ <1

y <l
. 2tan¢d 2
{1+3(tan ¢)2} S%
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TRIGO EQUATION
EXERCISE - 2 (B)

1. LHS <2A RHS > 2

.. Equality appears when LHS = RHS =2

.. forRHS =2 x=%1

But@x= =1 LHS #2

= simultaneously LHS & RHS can’t be = No solution

sin?x+cos’x 2

2. =
sin X cos X sin X
1
= COSX =—
2
= In [-2m,27] No. of solution = 4
3. let sinx+cosx =t
=sin2x=t*-1
t2 -1
a-z(ﬂ{r—( )}8
2
t—-2+t3-t=8
=8
= sinx+cosx=2
No solution
4, sin* X +¢os* X = sin X cos X

=2
) sin’® x
= 1-2sin?x cos’ X =

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

=1

5. 1-cos’0+3cos0=3
cos’0—-3c0s0+2=0

cos0=2, cosf=1
0=0 1 solution
6. sinx—sinx—1=0
+
sin = 1_£/§ discard 1+2\/§
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N N

4 intersection point = 4 soln.

7. sin0=1++2 or 1-2

O\ O\
\_/ N/ \_

D N
Discard
sin® :1—\/5
Leastn =4
& Mean=5
Ans. 4
8. CoOSX+sinx=2
=cosX =sinx=1
= ¢
9. Me write equation

Zsin(ZeX): 2% 4 27X
Now LHS<2 & RHS<?2

.. in solution to exist
LHS=RHS -2

S forRHS=2 x=0
But@x=0 LHS = 2
.. no soln.

10. cosx siny=1
= either cosx=-1 &sin y=-1

X=m,3n & yzg?n

33

Or cosx=1 siny=1
X =0,2n, y:E&5—n
2 2

". Total ordered pair 6

11, 2sin0=(r’ —1)2 +2
Now LHS <2, RHS >2
.. forsoln. LHS=RHS =2
r=+1 & sinf=1
_m 5n Or

2’22
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.. ordered pair 6

12. sin X cosx(sin2x+sin xcosx+cosx):1
:>sm 2X (1+S|n 2xj:l
2 2
Letsin2x=y
2y+y° =4
y> +2y—4=0
:>Sin ZXZM,/ ;1»475{
discard discard
13. sin* x —sin x(l—sinzx)+23in2x+sinx:0

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

discard
x=0,m, 27,31

2tan 6

14.  (1-tan 6)(1+ - ):1—1tane
1+tan®0

(1-tan e)W = 1+tan0

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

Total 5 solution

15. Plot together

PP

4 soln

16. COSX = |cosx —sin x|

COS X > SiN X = COS X = COS X — Sin X

Soln. here is 0,2x

COS X < SiN X => COSX = —CO0S X +Sin X
n 5

nt| —,— tanx =2
4 4

Only 1 soln. here also

A<3
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17.  that is only possible when
109,y [sin X| =1

= [sin x| = |cos x|

tanx=y
ijn (-2, 2m)
18. Case | : cotx>0
1
cotX =cotX + ——
sin X
=sSinX=w
= no soln
Case II: cotx <0
1
= —CcotX=cotX+——
sin X
—2cosx 1
sin X sin X
—> COSX = —
2
discard
this because here cotn >0
=2 soln.

19. 2. cosx =5 only possible when
COS X = COS 2X = c0S3X = c0s* X =cos® x =1

Simultaneously possible of x =0
.. 1soln.

20.  sin*x=1-cos’x
Rough plot sin®x & 1-—cos’x

{1 31-cos’ x

]
L sin’ x

. Wesee 3soln. 5

21,  LHS<1 & RHS:(X—\/§)2+1
. RHS>1
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23.

24,

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

sinx+siny =sin(x+y)
= Zsin(ujcos(ﬂj = Zsin(XerJcos(Xerj
2 2 2 2
:sin(—x+yj or cos(—x_y] = cos(—Xerj
2 2 2

Or x=2mn or y=2kn
X+y=2nn

Hereany x+y=0,x=0 y=0willintersect [x|+|y|=1

X+y=0
6 soln.

: 3 1
SINX COS=— & COS X COSYy=—
4 4

=cos(x-y)=1 & cos(x+y):_71

f\\ //\\ / /

N4

(i) x=y :>c032x:7

4 soln.

(i) X=y+2n & X=Yy-2rn notpossibleas 0<X,y<2n
A 4 soln.

HPS) 1 5

Sin° X +——= +C0S” X
sinx cosX

Now plot LHS & RHS simultaneously
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There are 2 intersection points but here sin x = cos x
= Overall No soln. A 0

25. ar+asSinx+azcosXx+assin2x+ascos2x=0
Since this is an identify in x

—TT

Putx=0, x= X:7,X:n,X:—n

T
21
& soln. to get

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

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

26. (sin6+2)(sin6+3)(sin6+4):6

sin® =-1 then only LHS = 6

Otherwise LHS > 6

=sinf=-1 [0,4n]
3n xn

Possible at —,—
2 2

Sum= 51 = k=5

27.  1-cos’X+acosx+a’>1+cosx
cos’x+(1-a)cosx—a’* <0
Putcos x =t
f(t)=t*+(1-a)t—a’ <0Vvt[-11]
f(~1) <0
f(1) <0

\ )
N

()  f(-1)<0=ae[-o,0]U[L ]
(i) f(1)<0=ae(-wx,-1)U[3»]
ae [—oo,l]U[B,oo]

28.  simplify
cosysinX—sinycosx+sinysinx+cosxcosy=0
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sin(x+y)+cos(x-y)=0
tan(x-y)=-1 2n<X-y<2n
x -y has 4 solutions in (-2, 2m)

29.  put tan®*O =t

(1—t2)—2t =0
2'=—1+t°
Plot both graph whent >0
N
one sol"

[
discard \/
We know t = 3 satisfies tan’6 =3
.. 2 soln.

30.  Use principal sol.

Psinx= g—pcos

P(sinx +cosx) =

N

Now least P = T when is > 1

22

.. least +ininternal P=2

31. sinx +cosx=1

=sinX=0 & cosx =1 cosx=07sinx=4
X = 2nm x =(4n +1)g
x=0 T

2
2 soln.

32.  Letsinx+cosx=1=>sin2x =t*-1
2
:>t:2(t 1+1]
2

=StP=t*-1+2=2=1
No soln.

33. RHS>1 & LHS>1
Only possible @ x=0&x=1
Now pur x = 0 satisfies
Put x = 1 doesn’t satisfy
s.onesoln.x=0

34.
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35.  |cosx|= ;—0 — this passes through (4n, %)

6 soln.

4

36. 3(2c052x—1)—1Ocosx+7:0

6cos*x —10cosx +4=0
3cos’ x-5c0sx+2=0

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

cosx=?
NN N
_ N4 N
37. tanx:5—n—§x
4 2
N
N

3 soln.

38. |cos x|+cos2 x=0
0<x<4r
CosX>0=>CcosX+c0s’x=0
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—COSX+cos’x=0
cosx =0, cosx=1
4 soln.

39.  sec’(a+2)=1-a’
Only possible of a=0
= sec’2x =1

or sec’x =1 or -1
=Cc0s2x =1 or -1
Total 3 soln.

~

\/

40.

-
\/
p
N

T
only after X > 7

i.e. x=4
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