Mathematics Trigonometric Equations

Trigonometric Equations
Single Correct Answer Type

1. nr
If 2tan? x —5sec x =1 for exactly 7 distinct values of X € {0, 7} ,Ne N then the greatest value of n is

A. 13 B.17 C.19 D. 15
KEY. D

1
SOL. secx:3:>cosx:§

Which gives two values of x in each of [0,27],(27,4r],(4x,6x] and one value in 67 + 377[ :15%

.. greatest value of n =15

2. LetS ={aec N,a<100}. If the equation [Tan’x]—Tanx —a =0 has real roots then number of elements in
Sis (where [ ] is step function).

A. 10 B.8 C.9 D.0
KEY. C
1++4a+1
SoL.  Given equation is true only when Tan x is an integer Tanx = T = 4a+1 is perfect square and
4a+1<401

3. If sin*(@—a)cosa =cos* (0 —a)sina =msina cosa then

ajmi L B mps L c|mp1 D. [mj<1
Amis AmE
Kev. B
=12 - 2 _
5oL SN .(«9 a):cos (6 a):m: . 1 :>|m|2i
sina cosa sina +cosa J2

4. The number of values of y in [-27, 27] satisfying the equation |Sin2X|+|cos2x|=siny| is

Al B.2 C.3 D.4
Key. D
. . . 3
SoL. 1S|SII’12X|+|C082X|S\/§and|Slny|S1 :>S|ny:4_rl:>y:i%,i7ﬂ

5. Let € <[0,4r] satisfying the equation (Sin @+ 2)(sin 8+ 3)(sin @ +4) = 6. If the sum of all values of @ is
K7 then value of K is




Mathematics Trigonometric Equations

A.6 B.5 C.4 D.2

KEY. B

SoL. s,in9:—1:>¢9:3—7t,7—7r
2 2

S K=5

) 3+sin’x
6. If tan E+X =tan® E+5 , then sSIn X +—2 equals
4 2 4 2 1+3sin“x
(A) cosy (B) siny
(C) sin2y (D) 0

Key. B

1+tan y 1+tan X
Sol. 2 = 2

1-tan y 1-tan X
2 2

Square both sides, we get

1+siny  (1+sinx)?

1-siny (1-sinx)?

Using componendo and dividendo

2sin 3+sin®x) .
2 * - (1+3sin2x)smx

7. The number of solutions of the equationl6 (Sin5 X +cos’ X) =11(sinx+cosx) in the
interval [0,27[] is
(A)6 (B)7
(C) 8
(D) 9
KEY : A
HINT: 16 (Sin®>x+cos® X) —11(sin x+cos x) =0
=>(sin+cos x){16(sin* x —sin® xcos x+sin® xcos® x—sin xcos® x+cos* x) —11}=0
= (sin x +cos X){16(1—sin® xcos® x—sin xcosx) —11}=
= (sin X+cos x) (4sin xcosx—1) (4sinxcosx+5)=0
As 4sinxcosx+5=0, WE HAVE
sinx+cos x= 0,4sinxcosx—-1=0
THE REQUIRED VALUES ARE 7/12,57/12,97/12, 137/12,17x/12, 2172 /12, — THEY
ARE 6 SOLUTIONS ON [0, 27]
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8.

Key :

Hint :

Key :

Hint :

10.

Key:

Hint:

11.

Key:

Hint:

Sum of integral values of n such that sin x (ZSin X +CO0S X) =N, has at least one real solution is

(A) 3 (B) 1 (C) 2 (D) O
A
25in2x+23'nxcosxzn
Sin2X—2c0sxX=2n-2
~J5<2n-2<.5

B_ B

= 1-—<n<l+—
2 2

(A)

The equation 2x=(2n+1) & (1—COS X) , (where n is a positive integer)

(A) has infinitely many real roots (B) has exactly one real root
(C) has exactly 2n + 2 real roots (D) has exactly 2n + 3 real roots
C

. X
the graph of Sln2 (EJ will be above the x—axis and will be meeting the x-axis at 0, 27, 4m, . . . etc. It will

attain maximum values at odd multiples of &t lie. w, 3w, . . . (2n + 1)x. The last point after which graph of

y= m will stop cutting will be (2n+1).

Total intersection = 2(n +1)

If sin A = sin B and cos A = cos B, A > B, then
(a)sin(1/2) (A—=B)=0 (b)sin(1/2) (A+B)=0
(c)cos (1/2) (A—B)=0 (d)coes (1/2) (A+B)=0
a
sinA=sinB = sinA-=sinB=0

A-B A+B _

= 2sin oS 0 (1)
2 2

and cosA=cosB= cosB-CosA=0

= 25inA+BsinA;B=O (2)

Equations (1) and (2) are simultaneously true if sin (1/2) (A — B) = 0, while the other factors
sin (1/2) (A+ B) and cos (1/2) (A + B) cannot both be zero simultaneously.

Number of solutions of the equation
tan x + sec x = 2 cos X
lying in the interval [0, 27] is
(@)o (b)1 (c)2 (d)3
c
The given equation can be written as
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1+sinXx
= 2C0S X
COS X

= 1+sinx =2 cos’ = 2(1 —sinx)

= 2sin™+sinx-1=0

= (1+sinx)(2sinx—1)=0

= sinx=-1 or 1/2

Now sin x = —1 = tan x and sec x not defined. Sin x=1/2 = x= /6 or 51/6.
The required number of solution is 2.

12. The number of solutions of the pair of equations 2sin? @—cos26 =0,2cos? & —3sin @ =0 in the interval

[0,27] is
A.0 B.1 C.2 D. 4
Key.C
23in249—c052¢9:0:>1—c032¢9:0:>003249:1
SoL. 2
29=-2 27 I _ o 7 o7 7 1lx
33 3 3 6 6 6 6

2c0s’#—3sin@=0
(2sin@-1)(sin@+2) :O:SinQ:%

0= %% = No.of solutions=2

13. ‘xz sin x +cos? xe* + In? x‘ <x?|sin x|+ cos® xe* +In’x true for x €

(A)  (-m0) (B) (0, gj

(C) (g th (D) (anc, (2n +1)n)n eN
Key. A

Sol. |a+b+c|<|a]+]b] +|c|

If a, b, ¢ do not have same sign.
So x’sinx < 0
If xe (—n, O)
14. The number of solutions of sin?xcos?x = 1 + cos?x sin*x in the interval [0, 2x] is
(A)O B)1
€2 (D)3
Key. A
Sol.  sin?xcos?x (1 —sin®x) =1
sin®xcos*x = 1
No values of x for L.H.S. = R.H.S.

15. If logo. s sinx = 1 — logo. 5 cosx then number of values of X € [-2m, 27] is
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Key.

Sol.

16.

Key.

Sol.

17.

Key.

Sol.

18.

(A1 (B) 2
©)3 (D) 4
D

logos sinx =1 —logos COSX

X €[-2m, 2m]

sinx > 0 and cosx >0
. 1
SIN X COS X :E

sin2x=1 2X e[-4n,4x]

= 4 solutions
If f(x)= S'_n3X , X #nmn then the range of values of f(x) for real values of x is
sinx
D
3-4sinXx=y
sin2x=3_—y.But0<sin2xs1 (Q sinx=0=x=nmn)

0<3?Ty£lor0<3—y34.

i 281 1 . .
If 2V x2S _—__ <1 then the ordered pair (x, y) is equal to (m, n e 1)

457y
(A) x=(4n+1)g,y=(2m+1)g (B) x=2nm, y=2mn
©) x=(2n+1)g,y=(2m+1)g (D) x=nm,y =mn

A
sin>x—2sinx+5= (sinx —1)2 +4>4
. 2\/sin2x—2$inx+5 > 22 -4

and sin*y <1 = —; 1
4y 4
LHS >1 and according to question LHS < 1, so therefore, LHS =1
for which
. sin?x—2sinx+5=4 and cosec’y =1, sin’y =1 orcosy =0
(sinx—-1)?=0

y:(2m+l)g
sinx=1 = x=(2n+1)g

The number of solutions of the equation sin%(l -x)+ cosg(l - x)‘ =, Mloge |x|3 + 1‘ is /are.

a)4 b) 6 c)8 d)10
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Key. B
3
Sol. Simplify, sin 7 X= ‘(Iog|x|) ‘ By graph, we get 6 solutions.

19. sin?x cos®x = 1 + cos?x sin“x

Number of solutions in the interval [0, 2] is

(A)O (B) 1
() 2 (D)3
Key. A
Sol. sin®x cos?x(1 —sin’x) = 1

sin®x cos*x = 1
No values of x possible.

20. 1f 0<x<1000 and X + X + X =gx where [.] GIF; the number of possible values of x is
2 3 5] 30
A) 34 B) 33 C) 32 D) 35

Key. B
Sol. LHSis integer
.. RHS must be integer for which x is multiple of 30

x =30,60,90,.....,990

No. of possible values = 33

1 1
21. A set of values of x, satisfying the equation cos? (E pxj +cos? (E qxj =1 form an Arithmetic

progression with common difference

2) —2 by =2 o =
p+(q pP—-q p+q

Key. D
Sol.1+cospx+1+cosqgx=2

= CO0S (Mj xcos(ﬂj x=0
2 2

:(2n+1)72' (2n+1)7r

d) none

=X or
p+q pP—q
forn=0, +1,£2,.........
. . 27
forms an AP with common difference or
p+q pP—q
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22. If tanp =2sina. siny. cosec(a +7v), then cota, cotp, coty are in
A) AP. B) G.P. C) H.P. D) none of these
Key. A
Sol.  tanB=2sina.siny. cosec(a+y)=m
sin(o+7)
sin(a+
cotB:M
2sinasiny
ie. 2cot[3zsmaco_SY+(_:osasmy:cota+coty
sinasiny
23. The value of cos®10° —c0s10°c0s50° + cos® 50° =
4 1 3
A) — B) - C) - D)3
) z ) 3 ) 2 )
Key. C
Sol.  c0s®10°—c0s10°c0s50° + cos*50° =

= %[1+ €0s20° — (c0s60° + cos40°) + (1+ coleO°)]

1 l+c0520°—1—cos40°+1—00380° -1 §+00320°—(2c0560°005200) -3
2 2 2|12 4
24. If cos® a+sin® o+ ksin*20=1 Vo e(0,7/2), then kiis
3 1 1
A) — B) - C) = D) =
) 2 ) 2 )3 )
Key. A
Sol.  The given condition can be written

(cos2 o +sin? oc)3 —3sin?a.cos? oc(cos2 o +sin? oc)—i— ksin? 2o =1
= (—%)sin22a+ksin22a=0,

Showing that k =§ .

25. The most general solution of the equations tan 6 =-1, cos6 = % is
A) nt+7n/4 B) nu+(-1)" % C) 2nn+%ﬁ D) none of these

Key. C

Sol. We have tan®=-1 and cosezi

2
The value of 6 lying between 3775 and 2w and satisfying these two is 77: Therefore the most general

solutionis O =2nn+7x/4 where neZ
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26.

Key.

Sol.

27.

Key.

Sol.

28.

Key.

Sol.

29.

Key.

Sol.

30 ~Anc3
S".] b - cos 9_ cos® —2tanOBcotd=-1 if:
sin6—cosO /14 cot? @
T T 3n 3n
A) 96(0,—) B) ee(—,nj C) ee(n,—j D) 96(—,2%]
2 2 2 2
B

note: sin® = cosO
= Oe(o,gju(n,B—nj; 9¢E,3—n,0,ﬂ, 2n

And equality holds if 6 e (gnj

1+/cos x|+cos? x+‘cos3 X‘+...oo:43

The least positive values of x satisfy the equation 8 will be (where |cos x| < 1)

A) T B) 2n C) kid D) none of these
3 3 4
A
1+|cosX|+€0S” X..........
.t o _1
1-|cosx| gl _ 43
3
= 7l I LN _ 3 s & 1-|cosx|= 1
1—|cosx| 2
|cosx|=l = cosx=J_r1
2 2

1 . -
COSX = > will give least positive value of x

X = kid Ans.

3
Value of 3+ cot80-ct23 is equal to

cot80° +cot 20°

A) 2 cosx B) — /2 cosx C) V2 sinx D) —/2 sinx
B

c0s80°cos 20°

sin80°sin20° _ 2sin80°sin 20° + cos80°cos 20° +sin80°sin 20°
cos80° . cos 20° sin 20°co0s80° + cos 20°sin80°

sin80°  sin20°
_ €0s60°—c0s100° +cos60° 1-co0s100°
sin100° sin100

If sinx +cosx =~/2cosx , then cosx — sin x is equal to

tan 50°

A) J2 cosx B) — 2 cosx C) J2 sinx D) — /2 sinx

C
COSX +Sin X = /2 cosx

sinx =(J§—1)cosx
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1 .
COSX = ————=SInX

(21
COSX = (\/5 +1)sin X

cosx —sinx =~/2sin x
sinXx cosx _tanx

30. If =k, then bc+i+ ak is equal to
a b c ck 1+bk
1 1 1 1 a
A) k|l a+= B) —|a+= C) = D) —
) ( aj )k( aj )k2 )k
Key. B
oo Cosxtanx 1 sinx _sinx+COSX(1+COSX)+Sin2X_3 1 a1
' k? tanx 1l+cosx k* sinx(1+cosx) k sinx k. ak
31. In a triangle ABC, if sinAcosB:% and 3 tan A = tan B, then cot? A
A)2 B) 3 C)4 D)5
Key. B
Sol. 3sin A cos B =sin B cos A
cosAsinB:E
4
sin(A+B)=1 = C=Z,B=Z-A
2 2
StanAztan(g—Aj
3=cot’ A
1 3cos6 1
32. If A=|sin® 1 3cos 0|, then maximum value of is
1 sin® 1
Al B)9 C) 16 D) none of these
Key. D
1 3cos6 1
Sol. A={sin® 1 3cosO| applying R; > R; —R,
1 sin® 1
1 3co0s6 1
=|sin® 1 3c0s6| = —(sin O —3cos0)(3cosH —sinB) = (3cos6 —sin B)’
1 sin6-3cosO 1
Now, —/9+1<3cos0-sinf<+/9+1 = (3cos®-sing)’ <10
sin0—cos’®  cosO

33.

—2tan6cot®=-1, 6 [0,2x], then

sin®—cos0 \/m
A)Ge(O,gj—{%} B)Ge(g,n)—{%ﬂ} C)ee(n,%j—{%”} D)ee(o,n)—{g,g}
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Key. D
Sol. Since sinO—cos0 =0
tano =1
6¢E,5—
4 4

Now sin? 6 +cos” 6+sin©cosd —|sin6|cos6 — 2tanHcot 6 = —1
= 1+cose(sin6—|sin6|)—2:—1 = cose(sin6—|sin6|):0

96(0,75){%,%}

34. In the interval [—gﬂ the equation logy, (cos26)=2 has

A) no solution B) a unique solution  C) two solutions D) infinitely many solutions
Key. B
Sol. .. “Tco<l = _1<sino<a
2 2
Here 0<sin6<1 = l0g,, COS20 =2
c0s20=sin’0 = log,,, C0S20 =2

3sin?6=1 = sinzezé

sinezi{.u O<sin6<1} a unique solution

J3

35. If sin2A =% and sin2B = —% , then which one of the following is false

A) sin (A + B) may be 0 B) cos (A — B) may be zero
C) sin(A + B) or cos (A —B) is zero D)sin(A+B)=0

Key. D

Sol. sin2A=%,sinZB=—%

sin2A +sin2B =0
2sin(A +B)cos (A-B)=0
Sin(A+B)=0orcos(A-B)=0

36. If sin2f is the G.M. between sina and cosf, then cos4 is equal to
A) 2sin?| X —q B) 2cos?| X —a C) 2cos?| L+ D) 2sin?| X+
4 4 2 4
Key. A

Sol.  sin2B=.fsina. cosa

Cos4p =1-2sin? 2B =1-2sina.coso = (sina —cosa)’ = 2sin? (a—gj

Or =2sin® [E—aj
4

10
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37.

Key.

Sol.

38.

Key.

Sol.

39.

Key.

Sol.

40.

Key.

Number of ordered pairs (a, x) satisfying the equation sec? (a + 2)x +a’-1=0,—n<Xx<m is

A)a=-3andb=1 B)a=1and bz—% C) a:% and b:% D) none of these

C

Given equation sec’ (a+2)x+a”—1=0

= tan’(a+2)x+a’=0 = tan’(a+2)x=0 anda=0
= tan?2x =0 = tan?2x =0 = x=0,g,g

(0,0),(0,m/2),(0,—n/2) are ordered pairs satisfying the equation
UL uu U
In a parallelogram ABCD ‘AB‘ = a,‘AD‘ =b and ‘AC‘ =cC. Then has the value
2 2 A2 2 2 A2 2 K2 2 2 2 2
A) 3a +;> c B) a +32 c 0) a b2+30 D) a +3;> +C

A
DB=DA+AB or DA=DB-AB
ULE | 2 Ur., U, 2 UL U
(DA) =(DB) +(AB) -2DB.AB
In parallelogram 2(a’ +2b* ) = ¢’ + DB
(DB)’ =2a” + 2b* —¢?
From (i) = b2 = 2a? + 2b% —c? +a’ — 2AB, DB

UL UL 2 2_ 2
AB.DB=3a +b°—c

Let a(x)=(sinx)i+(cosx)j and. b(x)=(cos2x)i+(sin2x)]j be two variable vectors (x<R), then

é(x) and E)(x) are

A) collinear for unique value of x B) perpendicular for infinitely many values of x
C) zero vectors for unique value of x D) none of these
B 1 1 [}
If a(x) and b(x) are perpendicular then a.b=0
= sin x cos 2x + cos sin 2x =0
Sin (3x) = 0sin0

L

3

For infinitely many value of x.

11 11 I I
If are two vectors, such that ab and < 0 and ‘a b‘ = ‘a X b‘ , then angle between vectors is

A n B) — C) 1

\‘
e
|

3n
D) 2-
)4

D

11
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Sol.

41.

Key.

Sol.

T
‘é‘z‘i)‘cosez‘é“i)“sin ] (where 0 is angle between a and i))
= |cosf| = |sin
= 0="or 1 (as<B<m)
4 4
But erl.lg<0 Oz%n

If 4,b and & are three unit vectors, such that 4+b+¢ is also a unit vector and 1, 2 and 3 are angles

A A
A

between the vectors € 4, b; b, ¢ and €, & respectively, then among

A) all are acute angles B) all are right angles
C) at least one is obtuse angle D) none of these
C

Given condition (;a + llf) + ::) (é + E) + ::) =1

a7 +[b%] +[c| + 2lal|b|cos 0 + 2[b|c| cos6, +2]c][a] cos6, =1
= €0s0, +c0s0, +€0s0, =-1
= one of 1, 2 and 3 should be obtuse angle

12
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Trigonometric Equations
Integer Answer Type

1.  The number of ordered pairs (x,y) where X,y €[0,10] satisfying

] ) 1 2
(\/Sln2 x—smx+§].259° Y <1is 2K thenK =

KEY. 8

SOL. \/sinz X—sin x+1 = \/(sin x—E)2 +1 > 1 and
2 2 4 2
(sec? y) >1,2%Y > 2

It is possible only when sin x = %,sec2 y=1

_x 5% 137 17x
6'6 6 6
y=0,7,27,37

No. of ordered pairs = 16

2. The A.M. of the solutions of the equation 4€0S°> X—4c0s’ X —C0S(7 +X) —1=0 in the
interval (0,315) is (17K 7x) thenK=

KEY. 3
SOL.  (4cos® x+1)(cosx—1) =0=>cosx =1
X=2x,4r,61,...... 100z
2 +27+....+507)

AM.= =51r
50
3. The no.of values of X €[0,4r] satisfying | J§cos X—sinx[>2 is
KEY. 4

SOL.  Since the maximum value of \/§COS X—SinX is 2
) T
|\/3¢c0sX=sinx|=2 only cos(x+€) =+1

X_5_7r 117 177 23«
6 6 6 6

4. 1f @€[0,57] and r € R such that 2sin@ =r* —2r? + 3 then the maximum no.of values of
the pair (r,6)is___

KEY. 6

SoL.  2sin@=(r*-1)°+2

This is possible only sin@=1,r* =1,r =+1
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_Zox
2'2"2

No.of values of the pair = 6.

. X 2X 9x
5. If [sm X]+ — |4+| — | =—— when the number of solutions in the interval
27 S5z Or

(30, 40) is (where [.] is GIF)
Key. 1

[]_HZ_H
Sol. 2z L27] Sz |57 No. of solutions = 1.

6. Let 'k' be sum of all 'X'in the interval [0,2n] such that 3cot?x+8cotx+3=0. Then the

k
value of — is
T

Key. 5
Sol cotx=u Zu+8u+3=0

Both roots are real and product of roots = 1

cotx {U,TII} . s

But

L} O<mxy <7 .

bijection in *2 are roots such that

cot oy,

But ©9 %2 are both negative.

)"
. E < M. & <1

But T AT < 270

cot x.cotxy =1

3T
cot xl.cot[?—xl]:l

_ A i
. x1+x2:— X3+X4:—
2 similarly 2

k=5m

7. The number of solutions of equation S[X2 —XJ+4[X]:13+12[Sin X] is (here [.] represents
greatest integer less than or equal to 'X')

Key. 0

Sol. v RAS is always odd.

While LAS is always even.
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8.

Key:

Hint:

KEY:3

Let x be in radians with O<x<%. If sin(2sinx)=cos(2cosx); then tanx+cotx can

be written as
C
7 —b
2

sin(2sinx) = sin[%—Zcosxj

. v
SInX+COSX=Z

s.0.b.s
7[2
1+sin2x =—
16

2
sinax =~ 16
16
2 2x16 32
s.tanx+cotx = = =

sin2x  z2_16 z°_16
~.a=32,b=16,c=2
a+b+c
25

2

where a,b,c e N. Then the value of (a+2_b5+(:j is

If a is irrational then number of solutions of the equation 1+ sin? ax = cos X

1)0 2)2 3)1

HINT: CONCEPUAL

10.

Key.
Sol.

4) infinite

Find the number of pairs (x, y) satisfying the equation sinx+siny=sin(x+y) and

|x|+|y| =1.

6
The first equation can be written as

25in(X 3 yjcos[x _yj = Zsin(x h yjcos(x +yj
2 2 2 2
or 23in(ﬂj cos(ﬂj —COS[MJ =0
2 2 2
or Zsin(ﬂj%in(ijsin (Xj =0
2 2 2

Either % =Nr

y

X
or —=Nmor ==nn
2 2

Either x +y=2nmor x=2nm
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Or y=2n%

Ix] + 1yl =1

-x-y=1

x| <1
and  |y|<1
Hence, x+y=0
or x=0 ory=0clearly y = 0 cuts the curve |x|+|y|=1 at A, C, x =0, cuts the curve || +|y|=1
at B, D and x +y = 0 cuts the curve at E, F, hence 6 solutions are possible
1 1 1
11. The positive integer value of n > 3 satisfying the equation = + is
/1 . 27 . 31w
sin— SIn— SIn—
n n n
Key. 7
1 1 1
SoL.

= +
sin@ sin26 sin360

1  sin36+sin20

sind  sin20sin 360

sin 26sin 30 =sin (sin 360 +sin 20)

2si H6 cos &sin 30 = si O(sin 30 +sin 260)
sin40+sinZ0=sin30+sin20

40 = 7 —360

10=r

T
1. —=r
n

n="7

12. 1
Set @,b €[, 7] such that cos(a—Db) =1 and cos(a+b)==. The number of pairs
e

(a, b) satisfying the above system of equation is

Key. 4
Sol. Qcos(a—b)=cos0

a-b=2nz,nel
a-b=-2r,0,2x
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a+b=27r+2a,2a,2a-2n

cos(a+b) =cos2a,cos2a,cos2a = 1
e

y=c032a:1
e

A e, /7 ST

T S :
i T i : n | fag T T
JERRNL N B ©an
! ~
y=cosla
¥
7!

Hence, number of solutions is 4.

13. 2cot? x—5cosecx is equal to 1 for exactly 7 distinct values of X [0, nz], then the greatest

value of nis .............
Key. 7
Sol.  2cot®x—5cosecx =1
= 2cosec’x—5cosecx—3=0
= 2(cosecx+1)(cosecx—3) =0

1
cosecx:—E,cosecx:3

1
cosec X =3 gives the solution in 1%t and 2" quadrant, while COSeC X = _E gives no solution. So, in

[0,27], we get only two solutions. In [0,67], we get 6 solution and between 67 and 77,

we get the seventh solution. Hence, n =7

14. ) 1 .

The number of solutions of the equation Sin° X —C0S® X = —— — ———(SiN X # COS X) is

COSX SINnX
Key. 0O
Sol. Given that
. 5 5 sin X —Cos X
SIN" X—CO0S™ X =—————
SIN XCOS X
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) sin® x —cos® X
sSiInXcoSX| — | =1

Sin X —Cos X
sin x cos x{sin* x +sin® x cos X +sin® x cos? X +sin x cos x(sin® x +cos” x)} =1

sin x cos x{(sin® X +cos® x)* —sin® xcos® X +sin xcos X} =1
= 1sin2x 1—lsin22x+£sin2x =1
2 4 2

sin 2x(sin” 2x —2sin2x—4) = -8
sin® 2x—2sin® x—4sin2x+8=0
(sin2x—2)*(sin2x+2) =0

= Sin 2X = £2 which is impossible

15.  The number of solutions of x, which satisfy the equation log,, (1+cosx)=2 .

when x e [0, 2n] is

Key. O
Sol.  logsing (1 + €OsX) = 2 = 1 + cosx = |sin x[?
= 1+ cosx =1 —cos®x => cosx(1 + cosx) =0

But (1 +cosx) #0 = cos x =0, = sinx = 1.
But sinx = 1 is not possible because the base of log can not be 1. Hence no solution.

16. If x, y e [0, 10], then the number of solutions (X, y) of the inequation 3 **/9y? —6y +2 <1
is
Key. 4

Sol. 3" J@By-1)2+1<1

3% >1 and /(3y~1)?+1>1tan?x =0, y=1/3x =0, , 27, 3x

17. Ifatriangle ABC, prove that sin 10A + sin 10B + sin 10C = 4sin 5A sin 5B sin 5C.
Sol. LHS=2sin5 (A +B)cos5(A—-B) +2sin5C cos 5C.

=2sin(5n—5C) cos 5(A — B) + 2sin 5C cos 5C

=2 sin 5C [cos (5A - 5B) + cos 5C]

= 25in 5C [cos (5A — 5B) + cos 5 (n—,@)]

=2 sin 5¢ [cos (BA —5B) — cos (5A + 5B)]

=4 sin 5A sin 5B sin 5C = RHS.

tan o + tan . sin2a +sin2
- anar iy , prove that sin2p3 = % !

tanp = 1+sin 20.5in 2v
18. If B 1+tanatany 1+S|n2a3|n2Y

tano +tany _ sin(o+y)
1+tanatany cos(o—7)

Sol.
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Sln(oc+y)

sin2f = 2tan£3 COSZ(O(. )
l+tan®p sin sin® (o +y)
cosz(oc v)

2sin(a +v)cos(o—y)
~cos® (a—7)+sin (o +7)

B sin 2o +sin 2y
 1+cos2(a—y) 1-cos2(o+7y)
2 ’ 2
sin2o +sin 2y

1+%(cosz(a—y)—cosz(oc+y))

sinou+siny
1+sin2asin2y
=RHS

. n+l H _ .
19. Solve the equation €0S" X —=SIN""X =1 \where n is an odd natural number.

TN+l

Sol.  The given equation €0s"" X —sin
Since LHS < 1andRHS > 1

X =1, where n + 1 aneven integer.

= cos" x =1+sin""x =1 = sinx =0 = X=Nn
20.  Number of solutions of 2™ =4*in [—x, ] is equal to
Key. 4

Sol.  Number of solution of the equation is the number of intersection points of graphs
25" and 4 in [-n,7]

4|cosx|

4

76 SWARWAR
SN ERVARN

\

N
- —n/2 1 /2 / T
25in|x|

There are 4 intersection points in [-m,x].




