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SINGLE CORRECT CHOICE TYPE
Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

1.  The minimum value of 27052+ §1sin2v jg (a) A=B
| (b) A<B
(@ 1 ® 3 (c) 4>B

(d) cannot be determined without tables
6. The greatest and the least values of (sin™! x)> + (cos™! x)?

(c) 31 (d) 243 are respectively
2. The set of values of x for which the identity — P B
] @ 723 ®
cos ' x+cos”! [f +=3-3x7 J I holds good, is
| 9 32078 3278
@ [0,1] (b) {0’ E} 7. Ifax+b(sec (tan”! x)) =cand ay + b (sec (tan"! y)) =,
1 then 2 =
(C) |:Es l:l (d) {_17 0’ 1 } 1- Xy
ac b 2ac
3. 3cosflx—7tx—g=0has @ a’+c? ®) a—c
(a) one solution 2ac a+c
(b) one and only one solution ©) a? -2 d l—ac
(¢) no solution
(d) more than one solution ( @ &

4.  The value of ‘@’ for which ax? + sin™! (x> — 2x +2) + cos™!

8. sin_lka—?+%+...)+cos_1(1+b+b2+...)=g when
(x? —2x +2) = 0 has a real solution, is

T

() g ® -3 (@ a=-3&b=1 (b) a=1&b="3
2 1 1
(©) - (d) none of these (c) (l=g&b=5 (d) none of these
_1 9.  The number of real solutions of the equation
5. If A=2tan"'(2v2-1) and
1 3 tan ' x% —3x+2+cos ' Vax—x* —3=m is
B=3sin"! (—j+sin_1 (—j,then (a) one (b) two
3 > © zero (d) infinite
)
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17. Number of solutions of the equation |cos x| = 2[x] is

10. If sin” x+sin” y+sin'z= 37“ andf(1)=2,/(p +q) (@ zero ®) 1
(c) 2 (d) infinitely may
=10 f @V pog < Rothen 7 Z2E equalsto o
z 18. The most general solution of 28 4 p€OSX _ o V2 is
@ 1 (b) 2 (c) 3 d 8
T T
- 30 3 (a nm+— (b) nm——
11. If 51r.1 0 - cos 6— cos® —2tanBOcotH 4 4
sinB—cos 0 1+ cot2 0
T T
— 1,0 €[0,2x], then © Qn+Dns+s @ 2nmel
19. The number of solutions of the equation
I I i 3n
(& © e[O, —j—{—} (b) Ge(—, nj—{—} 1
2 4 2 4 sin® x —cos> x = ———;(sinx #cosx), 0<x< 2%
cosx sinx
(©) Oe [n, 3—“] - {5—“} d 60e(0,m)- {E, E} is
2/ 14 4°2 @ 0 ) 1
(© 3 (d) infinite
12. 1f 4= cot~' Jiano —tan—" Vtano, . then tan(%—%] 20. |tan x + sec x| = [tan x| + [sec x| where x € [0, 27] if and

only if x belongs to the interval
may be equal to

n n
(@ +tana ®  Jeota (@ [0,m] (b) [0, Eju(z,n}

(c) tana (d) cota
3n 3n
13. If 5% +(2/3)** 213", then the solution set for x is () [ﬂ, 7} v (7, 27'5} (@) (m, 2m]

@ [0 (b 2 © (==2] (@) [0,2]

14. The equation 21. The values of x between 0 and 2n which satisfy the

sinx + cos x = min {ﬁaZ —4a+ 5} ,a € Rhas equation sinx8cos” x = 1; are in A.P. with common
. difference
(a) nosolution forall g e R
(b) no solution of a <0 () % (b) %
(c) no solution for a >2
(d) none of these © 3n (d) on
15.  The number of solutions of log, 2%“"*> 0 in the interval 8 8
(0 E] is 22. The set of all x in (-, w) satisfying |4sinx—1|< J5 s
given by
@ 0 (b) 1
© 2 (d) inifinite () (_1, i] (b) (_ I 1)
16. The number of all possible 5-tuples (a, a,, a;, a,, a;) such 1010 510
that @, + a, sin x + a, cos x +a, sin 2x + a; cos 2x =0 ;
holds for all x is © (_1, _“j (d) None of these
(a) zero ) 1 ) 2 (d) infinite 10710
~

£
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23. Ifmand n (>m) are positive integers, the number of solutions  29. | cos x| =cos x —2 sin x if

of the equation » | sinx | =m |cos x | in [0, 27] is : (@) x=nn

@@ m (b) n _ n

(c) mn (d) none of these () x=2nmor@n+ Dz +Z
24. sin”! (sin 5) > x? — 4x holds if x

@ x<2-9-2r © x=mmEy

(b) -l<x<5

T
d) x=nmornm+—
() X e(—oo, —l)u (5, oo) @ 4

d xe- [o—2m,2+9— 2n) 30. The point of intersection of the curves y = sin% and
25. The equation (cos p — 1) x> + (cos p) x + sin p = 0 where x
is a variable, has real roots if p lies in the interval y= [Sin% + COS%}, where [.] denotes greatest integer
(@ (0,2m) (b) (-m,0)
function, is given by (n € I)
_rr @ @ntl1) (b) (4n—1,-1)
© ( 2 2) @ o © @n-1.1) @ @n0)

31. Solution set of [sin”! x] > [cos™! x], where [.] denotes the

1 aoe] ain=! fan=! ¥ = . L
26. If[sin™' cos™ sin™' tan~' x] = 1, where [.] denotes the greatest integer function is

greatest integer function, then x belongs to the interval

(a) [tan sin cos 1, tan sin cos sin 1] @ [sinl,1] (b) [L’ 1}
(b) [tan sin cos 1, tan sin cos sin 2] xE
(© [L1] (¢) (cosl,sinl) (d) None of these
(d) [sin cos tan 1, sin cos sin tan 1] 32. Ifais a positive real root of the equation
27. The expression cos 30 +sin 30 + (2 sin 20 —3)(sin 6 — cos 0) 2x* + 4x? sind sinB — x* (cos 24 + cos 2B)
is positive for all 0 in +4x cosd cosB—2=0, then o=
(a) cosdcosB+1 (b) sindsinB+1
3n b i i (c) cos(A-B)+2 (d) none of these
(a) (2}1%—7, 2nm +Zj v (27175 5 2nm +g] 33. Ifsinx#=+ 1 and cosy# = 1, then the equation sin*x +
cos*y +2 =4 sin x cos y has
- n (a) no solution (b) exactly one solution
(b) (Znn——, 2mr+—] (c) exactly two solutions (d) infinite solutions
3 3 34. x=nn—tan' 3 is a solution of the equation
n 3n 12tan 25+ 2 410 f
@ |2nm——,2nm+— an 2x+ +i=Ulor
4 4 cosx
(a) no value of n (b) all integral values of n
(d) none of these (c) even values of n (d) odd values of n
28. If[sinx]+[4/2 cosx] =-3,x € [0, 2n] ([.] denotes the ¥
greatest integer function), then x belongs to 35. The equation j(tz —8t+13)dt = xsinZ has a solution if
X
0
St Sn
—,2n b) | —,2n
@ [ 4 } ®) [ 4 ) siné =
6
Sn
@ {“’ T} @1 e © T @0
2 V2
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36. The value of '»' such that the equation 41. If (o + m) and (B — m) are two distinct solutions of the

bcosx b+sinx

= possess solutions, . 2(0) 25 0) cta _
2cos2x—1 (cosz ¥ —3sin> x)tan x equations tan [2 a4 tan > + a 0, then a, B

belong to the set are the solutions of the equation

1 1 (a acosO—->bsinB-c=0
@ |~—%7 b |5
2 2 (b) acosO+bsinO—c=0

| (¢) acosO+bsinO +c=0
(¢) (-o0,) (d) (_OO’EJU(LOO) (d) acos®—bsin@+ c=0

42. The number of solutions of the equation sin’

. X COSX
37. [If the equation . 5 2 . 3 . . .
+ sin“x cos“x + sinx cos’x = 1, in the interval [0, 27], is

X2 + {M} X+ {M} =0 hasreal (a) 4 (b) 2

2 16
(© 1 (d o
and distinct roots then

([ x/3)
3 25 ol x ] ( 2x— kj
; _2 ; it 43, If A=tan and B =tan~ | ——|,then4 - B
(a) sin0> 2 (b) sm6>32 ka—xJ 3
1 is equal to
() sinGS—E (d —-1<sin6<1
T T
38. The value of tan [sin~!{cos(sin"'x)}],[tan [cos~!{sin(cos" (@) 2 (b) 3
1x)}] is equal to
(@ x (b) x* b d T
© @ 3
© X[— - ] @ 1 . .
2 44. A general solution of the equation
39. IfS, denotes the sum to n terms of the series 3sin®—sin30 3cos+ cos30
- =(cos0—sin0) is
1+ cos0 1-sin6

1
cot™! % +cot”! ?9 +cot™! % +.....then

T
= 9 = —
¢ 17 s oot n+s (a 6=nn (b) nm+ >
@ o= 2n+5 ®) 5= 2n
T
S 1 4n o s -1l (c) O=nm 5 (d 0=2nn
=co » =cot " —
© > 2n+5 @ 2
45. Exhaustive set of values of parameter ‘a’ so that
40. The value of tan™! [% tan ZAJ +tan ! (cot 4) sin”!x — tan"'x = @ has a solution is
5 el
+tan!(cot’4), for0 <a < % ,is @ 66 ®) 4’4
(@) tan”'(2) (b) tan! (cotd) — .
_rr 0.~
(c) 4tan'(1) (d) 2tan'(2) (©) [ >’ 2) (d) [ > 2)

&
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46. General solution of the equation 1 + sin* 2x = cos? 6x is

m e
@ ®
(¢) nm d nn+§,(nen)

47. 1If cos3x+ sin[Zx —7?“) =-2,thenx =
(a) %(6m -1) (b) %(6m +1)

(©) %(2m+1) (d) none of these

(where m 1)

48. The value of x which satisfies equation

2tan"! 2x =sin”! nal 5 is
1+4x
= o=
(a) 2 ’ (b) ? 2
-4
© [11] @ |35
49. The number of solutions of the equation
(14x2)
cos”! Iy cos 'x= T, sin"'x is given by
2x 2
@ 0 () 1
© 2 @ 3

#
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COMPREHENSION TYPE

ONE is correct.

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY

PASSAGE-1

Boundedness of different trigonometric functions are used in
solving many trigonometric equations
Consider an equation sin x + sin y =2 (1)

We know that sinx <1 and siny <1 forall x, y

So, sinx +siny < 2 forall xand y
Therefore, sin x +sin y =2 ifand only if sinx=1andsiny=1

T I
= x=2nn+5 and y=2mn+5

Which is the required solution of given equation. To solve the
equation (1), we have used the boundedness of sin x rather than
using conventional methods of solving equations

In general we employ one or more of the following extreme value
conditions.

. —-1<sinx <1=|sinx|< landsin’x < 1
2 —1<cosx<l=|cosx|< landcos’x < 1

3. —a® +b* <asinx+bcosx <\a® +b>
=|asinx+bcosx|< Va? +b?

1. Number of roots of the equation cos’ x + sin* x = 1 in the

interval [0, 27] is
(@ o0 (b) 1
) 2 (d) 4

2.  The smallest positive number p for which the equation
cos (p sin x) = sin (p cos x) has a solution in [0, 27] is

T T
@ ® 3

T T

© W @ 3%
The value of ‘a’ for which the equation
a*—2a + sec? m (a + x) = 0 has solution is
@ 1 (b) 2

(c) Oorl (d 1lor2

The values of the k for which the equation
sinx +cos (k+ x)+cos (k—x)=2

has real solutions, satisfy

w

.2 1 2 1
kz— k<—
(a) sin 5 (b) cos 1

. 1
(©) sin’k< ) (d) VkeR
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PASSAGE-2 . S5n
_— 6. s COST is equal to

The function sin~'x, cos'x, tan"'x, cot lx, cosec !x and sec”'x

are called inverse circular functions. Each of the inverse circular @) T (b) 3_75

function is multivalued. To make each inverse circular function 4 4

single valued let us define the principal values as follow. . T
© @ -

sin!x e 3_7535_71 ,cos_lxe[Zn,3n]
2 2

7. Range of values of x for which 2 sin"lx = sin™! (2x VI-x° )

) | 3n Sm
(in both cases x e [-1,— 1] )and tan"'x € ?:7 , X (—o0, ). holds, is
5.  Number of possible solutions for the equation [ 1 1} [ 1 1 }
_ 1r @) 2’2 (®) 2°\2
sin"!x + cos7ly = — s /are
1
(@ 0 (b) 1 (¢ [-1,1] (d) [—wa——}
© 2 (d) infinite 2
7 .35
y =1
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REASONING TYPE

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONEis correct. Mark your responses from the following options:
(@)  BothStatement-1and Statement-2 are true and Statement-2is the correct explanation of Statement-1.
(b)  BothStatement-1and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.
(0  Statement-1is true but Statement-2is false.
(d)  Statement-1isfalsebutStatement-2is true.

1 _
1. Statement-1  : tan!x +tan’! [‘] - Zvxer 3. Statement-1 :1fe ™’ <0 <g then
X 2
X | T cos (log 0) > log (cos 0)
tat - : tan x+cot x=—VxeR
Statement-2 * * 2 * Statement-2 : Whenever defined cos (log 0) >0
3 | 4.  Statement-1 : The smallest positive root of the
2.  Statement-1 : The value of tan™' (Zj + tan _1(7] is
i
equation tan x —x = 0 lies in (75:7)
T
4 Statement-2 ¢ y=xis tangent to y = tan x at (0, 0).
Statement-2 : Ifx>0,y>0then

A3 a(vex) =
@n Ly}+tan Ly+xJ 4

#9
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MULTIPLE CORRECT CHOICE TYPE
Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

1. Iftan’'y =4 tanlx, then y is not finite if 7.  The value (s) of x satisfying the equation
2 2
@ x?=3+2\2 b) x*=3-2V2 sin™! |sinx|= \/sin™! |sinx| is/are given by (n is any
© x*=6x>-1 d x*=6x?+1 integer)
. . 1 (@ nmn (b) nm+l1
2. A solution (x, y) of the system of equations x — y =— and
3 (c) nm-1 (d) 2nm+1
. 1. . 5
cos? (mx) —sin? (ny) = 5 is given by 8. If tan'(sin>0+2sin0+2)+cot (4% ?41)= % has
75 21 solution for some 9 and ¢ then
(a) [g, g] (b) (5, 5) 0 ¢
(@) sinB=-1 () sinf=1
(©) (_2 _Z] (d) (E E] (c) cosp=1 (d) cos¢p=-1
6~ 6 66
_ sina.—cosa
3. Jcos2x ++/1+sin2x = 2+/sinx+cos x if 9. [Iftan6 = SiN 0L+ COS O , then
(a) sinx+cosx=0
(b) x=2nn (@) sino—cosa =+,/2 sind

I (b) sino+cosa =+,/2 cos6
(c) x=nn——
4 (c) cos26=sin2a
T (d) sin26+cos2a=0
(d) x=2nm=£cos [g]

. X 2 . X .2 _ 2 .2
10. The equation 2 sin ECOS foSmEsm X=c08" x—sin” x

3
4. If cos*x + sin*x —sin 2x + 2 sin?2x =y, then has a root for which
(@) sin2x=1 (b) sin2x=-1
. 15 - _
(a) y=11fx=—7T (b) y# 0 for any value of x (€) cosx=1/2 (d) cos2x=-1/2
2 11. If'sin (w cos 0) = cos (7w sin 0), then sin 2 6 is equal to
() y=0ifx=15n (d y=1ifsin2x=0
5. cos(x—y)—2sinx+2siny=3if(n, k ) @ 3 ) 3
(a) sinx=siny 4 4
(b) x+y=2nm,x—y=0@k+1)n ! !
© 3 d -5
(©) x=2k1‘c—%,y=2nn+§ 2 2
() cos (x—y)=—1 12. The value of x 6[0,2n] , for which
. 2 1+\sinx\+\sin2x\+\sin3x\+... =2 is
6. If the equation sin_l(x2 +x+1)+ cos_l(ax +1)= 2 has @ O ) =
exactly two solutions then a can not have the integral value 3
@ -1 0 © | @) 2 © 2n @ 7

~
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T T
13. The value of xe(—?g) satisfying the equation

3 )SGCZ 0 =2 tan’0 + tan*0 is

T
b)) -

T TC T
(@ 7 7 (© 3 (d) 3

1 .
14. If [cos2 X+ — ] (1 + tan? 2y)(3 +sin3z) =4, then

15.

16.

(b) x can not be an even multiple of

(¢c) zcanbeamultiple of &

(d) ycanbe amultiple of /2.

tan 0 + tan 20 + tan0 tan 26 = 1. Then 0 is equal to

(a w/12 (b) Sm/12 (¢c) 3m/12 (d) —Tw12
A set of value of x satisfying the equation

2(1 2(1
cos (E Px) +cos [qu) =1 form an arithmetic progres-

sion with common difference

cos” x
(2) xmay be a multiple of © b) —— d
@ S, ® 70 © o @ o
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MATRIX-MATCH TYPE
Each question contains statements given in two columns, which have to be matched. The PqQr s t

statements in Column-I are labeled A, B, C and D, while the statements in Column-II are
labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE
OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the
answers to these questions have to be darkened as illustrated in the following example:

If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct

darkening of bubbles will look like the given.

V0600
®OOGO®
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OO0

o ow»

Match the following columns : 2.  Match the following columns :
Column-I Column-II Column-I Column-IT
. (A) If the equation p. -1
(A) The equathn x>+ 4+3sin(ax+b)-2x=0
cos2x +asinx=2a-7 p. [1») has at least one real solution,
possess a solution if a where a, b € [0, 27] then
belongs to the interval sin (a + b) can be equal to
(B) The equation q-  [2,6] B) If sin”!x < cos™' x thenx qg 0
7cosx+5sinx=2k+ 1 has can be equal to
a solution if & belongs to (©) The number of the ordered L 1
the interval palzs *x, ) Sat‘SfZ‘?g,l .
O Ifeos’s+ 2 +1=0kh 5 [y =cos x and y =sin"" (sin x),
© Ifcos'x+acos x - nas Lo (o] where —27 < x <37 is equal to
at least one solution then a (D) Ifn € N and the set of equations s. 5
belongs to the interval 5
(D) If the equation s [4,3] cos L x+(sin! )2 = %
sin 2x| — |x| — @ = 0 does not
have any real solution then d (sin-! )2 1 2
a belongs to the interval and (sin” " y)“ —cos  x= i3
is consistent, then n can be equal to
P g r s P qgQr s

OOV
OOOR ,
DOOR -
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3. Match the following columns : (C) Value of a for which the L. 3

Column-I Column-11 equations a®> — 2a + sec® 1
(A) The minimum value of p. 1 (a + x) =0 has a solution

93 p7cos2x gsin2y (D) Ifcos (p sin x) = sin (p cos x), s. 4
(B) Number of solutions of qg- 2 then the minimum positive

the equation cos’x + sin*x a3

=1x e[O, 2n] value of Tp is

#

P g r s

®OO®
®OOO
®©OOO
®OOO
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NUMERIC/INTEGER ANSWER TYPE
The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit
integer, ranging from 0 to 9.

The appropriate bubbles below the respective question numbers in the response grid have to
be darkened.

For example, if the correct answers to a question is 6092, then the correct darkening of bubbles
will looklike the given.

[C)(©)
[0](0)
[©](©]
[e](6)
DI
6)(6]
[c](6]
ol
PI®

®I®
O](0)

Forsingle digitinteger answer darken the extreme right bubble only.
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1. Ifthe equation sec 0 + cosec O = c hastwo real roots between 4. The number of ordered pairs (x, y) satisfying the
0 and 2, then the least integer which ¢? cannot exceed is
equal to

2. The number of pairs (x, y) satisfying the equation

sin x + sin y =sin (x + y) and x| + [y| = 1 is equal to

equations : sin x cos y =1 and X2+ y2 <on? is equal to

5. I 9,0, 0, are three values lying in [0, 3n) for which

3. If a be the smallest positive root of the equation tan§=2,
\/ sin(1—x) = \Jeos x , then the approximate integral value then [tan o tan e?z +tan 9 tan 9 + tan 6—31 tan 9?3 is equal
of a is equal to
to

1. QOO 2. QOO 3. OO 4. OOOO 5. |OOOO
0][o)(o)e] OO|D|D DOODO|D DOODOID DOODO|D
QOO PP PO (OO QOO
MARK ©)(6)(0)(©] ©)(6](6)(©]NO)(©)(©](©) ©J[6]©]©] (©J[6]©]©]
YOUuR 0][0][0)[C] 0][0)[0)[C] 0)[0)[0)[C)] 0)[0)[0)[C)] (0)[0)[0)[C)]
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/_ ﬂ [ -] A [ -]
SINGLE CORRECT CHOICE TYPE
1 (d) 10 (d) 19 (a) 28 (c) 37 (b) 46 (b)
2 (c) 11 (d) 20 (b) 29 (b) 38 (d) 47 (b)
3 (b) 12 (a) 21 (a) 30 (a) 39 (d) 48 (d)
4 (b) 13 (c) 22 (c) 31 (a) 40 (c) 49 (b)
5 (c) 14 (d) 23 (d) 32 (d) 41 ()
6 (c) 15 () 24 (d) 33 () 42 (d)
7 (c) 16 (b) 25 (d) 34 (d) 43 (c)
8 (b) 17 () 26 () 35 () 44 (d)
9 (c) 18 (c) 27 (a) 36 (a) 45 (b)
COMPREHENSION TYPE
1 (d) 3 () 5 (b) 7 (b)
d 4 (©) 6 d
REASONING TYPE
L1 ] @ [2] @ [3] @ [ 4] & |
IEIE MULTIPLE CORRECT CHOICE TYPE
1 (a,b,c) 4 (a,b,d) 7 (a,b,c) 10 |[(a,b,c,d)| 13 (a, b) 16 (a, b)
(a,c,d) 5 (b, ¢) 8 (a,c,d) 11 (a,b) 14 (a,d)
3 (a,b,c) 6 (a,c,d) 9 (a,b,c,d) 12 (a,b,c) 15 (a,b,c,d)

IEIE MATRIX-MATCH TYPE

1. A-q;B-s;C-r;D-p,q 2. A-p;B-p,q;C-s;D-r
3. A-r;B-s;C-p;D-q

IEIE NUMERIC/INTEGER ANSWER TYPE
L1 ]

s | 2] 6 [ 3] 6 [ 4| 13 [s5] 3 |




SINGLE CORRECT CHOICE TYPE

1.

@

©

b)

Lety =27 cos 2x 815in2x =3 3cos 2x + 4 sin 2x

Now —/32 +42% <3cos2x+4sin2x <32 +4°

or —5<3cos2x+4sin2x<5

375 < 33cos2x+4sm2x < 35

Casel:IfOSxS%,then
_ I —— 1 =B
cos 1(§+E 3—3x2]=cos 1Lx.;+ l—xz.gj

=cos ' x—cos”!

N | —

.. Equation is 4. ()

-1 -1 _11 T 1
COs X+CO0S X—COS —=—=>=>X=—
2 3 2

CaseZ:If%SxSl, then

_ 1 11 _
cos 1(£+5V3—3x2] = oS IE_COS Ty 5.0

2

11 1

1 — T
——C0Ss X=—,
2 3

.. Equationis cos™ x+cos”

which is identity

1
Hence the identity holds good for x € {E, 1} .

1
X = 5 is clearly a solution of the given equation which

can be obtained by trial and error method. The given

. . -1 T
equation can be written as 3cos " x=mx +E .

Since the L.H.S. of (1) is a decreasing function and
R.H.S. of (1) is an increasing function of x. The equation
(1) has either no solution or only one solution. Here,

X =Eis one and only one solution of the given

equation.
ALTERNATIVELY
The given equation can be rewritten as

_ b
3cos x= nx+5

From the following graph we find that the curves

n
y=3cos ! x and y=ﬂx+5

intersect at exactly one point

—1 N
y=3cos x

y=n+3)

The given is

ax?+sin {(x—1)2+ 1} +cos' {(x—1)2+1}=0

ols(x-D2+1<Ix=1

So, we have a+£=0 = a:—E
2 2

We have 4 — 2tan71(2x/§—1) = 2tar171(1.828)

:>A>2tan_1\/§:A>2?7t

Next

| 1 | 1 | 1 T | 1 T
sin — [ <SsIn — |= Ssin —|[<—=sm —<-—
3 2 3) 6 3 2

3
Also 3sin_1(lj:sin‘1 3_1_4[1]
3 3 3

=sin~! [2) =sin"1(0.852)
27

= 3sin_1(1]<sin_1 ﬁ :3sin_1(1]<
3 2 3 3

Further

sinl(é :sin71(0.6)<sin71 ﬁ — sin ! 3 <

5 2 5

] T

Sl<—+
3

. (1 .
Hence, B =3sin l(g]+sm 1[

Hence A>B

3
5

T

T

3



6.

©

©

)

(sin™! x)? + (cos ' x)3 = (sin”! x + cos ! x)3
—3sin! x cos! x(sin”! x + cos ' x)

3
= (EJ ~3sin"" xcos™! x(EJ
2 2

© 3n . [n .1 ]
=———sin" x| ——sin" x

8 2 2

3
:n_+3_n (sin_1 x)z—ﬁsin_lx

8 2 2

3 [ -1 n]z 3’
=—+—||sin x——| |-——

8 2 4 32

n 371[ . ] )2
=—+—|sin x——

3 2

= the least value is :—2 and since

2 2
sm x——| <|—
4 4

. 9n? 3n 7n’
= the greatest value is —+—x—=——
32 16 2 8

Lettan'x=aandtan'ly=f = tana=x,tan =y
The given system of equations is : a tan o + b sec a
=c and atanB+bhsecP=c

. oand B arerootsofatan®+bsecO=c

= (bsecH)? = (c —atan0)>

= (a® -b*)tan’ 0—2actanO+c> —b> =0

2
. tano+tanf} = 2a62 and
a” -b
242
tano tanf =
a® —b?
? —b?
x+y= and xy =
a2 — b2 2_p2
. at—c? x+y 2ac
=1- =
Y a® —b? l-xy &>

The given relation is possible when
2 3

a——+—t .. =1+b+b> +...
39

Also

2 3
—lSa—T+%+...£l&—lsl+b+b2+...£1

10.

11.

12.

©

@

@

@

1
= |bl<1=|al<3and "a =
144 10
3
3a 1 e .
=——, there are infinitely many solution.
a+3 1-b
But in given options it is satisfied only when a = 1
and b = 1 .
3
Since
Vx?=3x+2 > 0= 0<tan 'x? —3x+2 <%
Since

Vax—x2-3>0=0<cos ' Vax—x*—3 sg

= 0<L.H.S.<n= The given equation has no solution.

1

b . b
——<sin x<—
2

. . -1 .1 3m
. SIn  x+sin - y+sin 2—7

-1 -1 . -1 _ T o
<& Smm - x=smn  y=sIn Z—E<:>x_y_z_1

Alsof(p+q@)=f(p) . f(9Vp,qe R (1)
Given, f(1)=2
From (1), f(1+1)=£(1).f()=f(2)=22=4 ..(Q2)

From(2), f2+1)=f(2).f(1)=2%2=2>=38
Now given expression =f(3)=28

Sin9-c030) (1, 5in @ cost) - SO0 _H_

(sin® —cos 0) 1
.+ sin 0 # cos0, Gi%,%Tn,sinGiO, cosO =0
1+sinBcosO—cosO|sinB|=1

cos O (sinB—|sinB))=0cosO=0orsin®=|sin0|
=cos0=0o0rsin0>0

n 3n

©0=—,— or Ge(O,n)—{E}
22 4

but 6=~
2

neelo, Zlul L a]-{T
2 2 4
Let vtano = tan x, then

n n
u = cot™! (tan x) — tan! (tan x) =S Txmx :E—Zx

T Tou
= 2X=—-u=>x=———
2 4 2

= tanx:tan(ﬁ——] =+/tano :tan(———]
4 4 2



13.

14.

15.

16.

17.

©

@

@

b)

@

The given inequality is

X X
5x+12x213x:>(ij +[£j >1
13 13

= (cosa)* +(sina)* >1, where cosa =%

Clearly equality holds if x =2

Further, cos o and sin a are proper fractions,
therefore, if x <2 then (cos a)* and (sin a)* both
increase

So,(cosa)* +(sina)* >1if x<2= x €(~», 2].

a®—4a+5=(a-2)°>+1>1
= min{\/i az—4a+5} e[l V2] 18. (¢

further —\/E SSinx+cosxSx/5

Hence equation has infinitely many solutions for
any a.

log,. 2%M¥>(0=sinx>0 and sinx# 1

sin x

= 0<x<E
2

T
Now, 0<sinx<1in (0, EJ’ then inequality reduces

to
2tanx < 1 (not possible)

.. No solutions. (. tanx > 0)

Since the equation

a, +a,sinx+a, cosx+a,sin2x +a; cos 2x =0
holds for all values of x,

a, +a;+a;=0 (on putting x = 0)
a,—a;+as;=0 (on putting x = m)

= ay;=0anda,+a;=0 (1)

19. (@)

Putting x = g and 37%, we get

a,ta,—a;=0and a,-a,—a;=0 -(2)
=a,=0anda, —a;=0 (1)and(2)give
a,=a,=a;=a;=0

The given equation reduces to a, sin 2x = 0. This is
true for all values of x, therefore a, = 0

Hence, a,=a,=a;=a,=a;=0

Thus the number of 5-tuples is one.

| cos x| _ [x] also | cos x| c 0’1
2 2 2

We have
S [x]1=0=x€ [0,1)

But cosx=0 = x:g>l

s |
T 0 1 &2 3 M
2 2
T xed

ALTERNATIVELY : We have |cos x| =2[x]

If we consider the graphs of y = | cos x | and y = 2[x],
these graphs don't cut each other for any real value
of x.

Hence number of solution is zero.

- AM.>GM. - A > lzsinxzcosx

2
2sinx 40008X 5 o Izsinx+cosx . Equality holds if

sin x = cos x but minimum value of

cos x + sin x is —\/5.

1
Zsinx 4 0008X 5 2—\/5 _ 21_$ , equality holds

if sinx=cosx=——

N

But the given equation is

1
1_7
=2 V2 which can hold only if

2sinx 4 oS X

Zsinx = Dcosx

. T
:smx:cosx:tanx:1:>x=(2n+l)n+z

The given equation can be written as

5 sinx —cosx

sin’ x—cos’ x =

sin xcos x

. sin’ x — cos’
= sinxcosx| ———
sinx —cosx

1. . . .
= Esm 2x [s1n4 X +sin’ xcosx +sin” xcos” x

+sinxcos’ x + cos* x]=1
= sin 2x [(sin?x + cos2x)? — 2 sin®x cos®x
+ sin x cos x (sin? x + cos? x) + sin® x cos? x] = 2
= sin 2x [1 — sin®x cosx + sin x cos x] =2
. 1.5 1.
= sin2x I—Zsm 2x+§sm2x =2

= sin®2x—2sin?2x—4sin 2x+8=0
= (sin2x—2)?(sin 2x +2)=0
= sin 2x ==+ 2, which is not possible for any x.



20. (b)

21.

22.

23.

@

©

|tan x + sec x | = | tan x | + | sec x | iff sec and tan x
both have same sign.
sinx
= secx.tanx20= 20 24. (@)
2 .
cos” x

. e T
=sinx>0,butcosx#0 =x €|:O,E] u[—,n}

We have sin xv8cos” x =1=>sinx |cosx|=—=
Casel : When cosx>0

. . 1 . 1
In this case, sinx cosx =——= =>sin2x=—

242 NE) 25. @

3t 91 1371' As x lies between 0 and 27

E?m:

andcosx>0,s0, x=—,—
8 8
0

Case Il : When cos x <
In this case, 26. (@

. 1 .
sinx|cosx|=—==sinxcosx=———=

22 22

1

orsin2x =——
V2
St 7n 13n 15% St Tn
S X=X =,
&8 & 8 8 8 8
ascosx <0
Thus the values of x satisfying the given equation

27. (a
which lie between 0 and 27 are g, 3?“, 5?71, %t . ®

These are in A.P. with common difference % .

|4sin x—1]</5 = —/5 <4sin x—1<+/5
1—\/§<4sinx<1+\/§

1—\/§< . 1+\/§ T 3
4 4

sin x < =S-—<x<—
10 10

(d) Seethe graphofy=n|sinx|andy=n|cos x|

A

y=n

y=m

y=m | cos x|

y=n|sinx|
> X

(N

The curves y =n|sinx | and y = m | cos x | intersect at
4 points in [0, 27]

: 3_n<5<5_n

5 5 sosin! (sin5)=5-2n

Given sin!(sin5) > x> —4x = x> —4x < 5-2n
= x?—4x+(2n-5)<0

Roots of x2—4x +2n—5=0 are 2++/9-2n
X2 —4x+2n-5<0

= 2-V9-2n <x<2+9-27

The equation has real roots if :

cos?p —4(cos p — 1) sin p=0
or cos’p—4cospsinp+4sin p>0
or (cosp—2sinp)?—4sin’p+4sin p=0
or (cosp—2sinp)?+4sinp(l-sinp) 20 ..(1)
since (cos p —2 sinp)*> = 0, 1 —sinp > 0 forall
values of p and for p € [0, «t], sin p > 0 so that the

discriminant is non-negative.
We have [sin"! cos™! sin”! tan”! x] =1

1

. -1 -1 .. -1 - T
= 1<sin  cos "sin  tan XSE

1 1

=sinl<cos 'sin 'tan ' x <1

1

= cossinl >sin"' tan"! x > cos 1

= sin cos sin 1 > tan~! x > sin cos 1

= tan sin cos sin 1 > x > tan sin cos 1.

Hence x € [tan sin cos 1, tan sin cos sin 1]
c0s 30 +5sin 30 + (2 sin20—3) (sin 6 —cos )
=4 cos’0 — 3 cosO + 3 sind — 4 sin’0
+ 2 sin 20 (sin 6 — cos 0) — 3 sin6 + 3 cosO
=4(c0s?0 — sin>0) + 2 sin 20 (sin O — cos 0)
=4(cos 0 — sin 0) (cos’0 + sin B cos O + sin’0
—sin O cos 0)

=442 sin (3—9] >0 = sin(e—ﬁj <0

4 4
. T

sin| O 3 is negative only for

n-1)m< 9—%< 2nn

. 3n T

Le., 2nm——<0<2nm+—
4 4

=0 E(th—3—n,2mc+£],n el
4 4



28.

29.

30.

31.

©

)

@

@

Note that

[2nn—£,2nn +£] C[Znn—3—n, 2n TC+£] foralln €1
2 6 4 4

Thus, [Znn - 3—“, 2nm+ E) U [Znn - E, 2nm+ E)
4 4 2 6

= [21175—3—“, 2nm +E
4 4

There is only one possibility for the validity of the
given equation, i.e.,

[sinx]=—1 and [V2 cosx]=-2=—1<sinx<0
= x e(m,2n)

Also —2<+2cosx < -1

1 [3% Sch [ Sch
= CoSx<——==>x€|—,— |sox e[ w,—
4 4 4

NG

| cos x |=cosx—2sinx
= cosx=cosx—2sinxifcos x>0

= sinx=0=x=2nn(ascos x>0),nel
Next |cosx|=cosx—2sinx

= —cosx=cosx—2sinxifcosx<0

= cosx—sinx=0=tanx=1

St
Now, cosx<0 and tanx=1 3tanx:tanT

:>x=2nn+(5—n] =(2n+1)7t+E
4 4

sin 18°+ cos 18°= /2 sin (45°+18°) = /2 sin 63°
Now, sin 63° > sin 45°

= /2 sin63°> 1. Also, /2 sin 63° < /2
So, [x/E sin 63°] =1. For point of intersection

sin =12 —@n+ =
2 2 2

=>x=4n+1,wheren € L
[sin”! x]>[cos ' x] => x>0

1, x €[0, cos 1]

Clearly, cos ' x]=
w1 *] {0, x €[cos 1,1]

Aky

—1 T

Yy x
cos 1 sin;l

] 32. @

. -1 0, x €[0, sin 1]
[sin 1= )
1, x €[sin 1, 1]

Also, sin 1 >cos 1

oo In[sin1, 1], [sin"'x] =1, [cos ' x]=0

Hence [sin!' x] > [cos ' x] = x € [sin 1, 1]

The given equation can be written as

2x*+2x3 [cos (4 — B) —cos (4 + B)] - 2x? cos (4 + B)
cos(4—B)+2x[cos(A+B)+cos(A—B)]-2=0
= xcos(A—B)[x*—xcos(A+B)+1]+x*[x*—x
cos(4+B)+1]-x*+xcos(4+B)—1=0

= [x>~xcos(A+B)+1][x*+xcos(A—-B)-1]=0
= Eitherx?>—xcos (4+B)+1=0 (1)
orx>+xcos(4-B)-1=0 (2)
Since the discriminant cos? (4 + B) —4 of (1) is
negative, (1) is not satisfied by any real value of x.
From (2), we get

—c0s (A— B) + +/cos>(4— B)+4
X =
2

Since a is a positive real root of the given equation

_ —cos (A—B)+\Icosz(A—B)+4

2
sin*x + cos*y + 2 =4 sin x cos y
= (sin*x — 2 sin’x + 1) + (cos*y — 2 cos?y + 1) +2
sin®x + 2 cos?y —4 sinx cos y =0
= (sin?x— 1)>+ (cos?y — 1)> + (sinx — cos y)> =0
which holds if sin?x =1 orsinx == 1,
cos’y=1lorcosy==1
and sinx=cosy, i.e.,sinx=cosy=1
orsinx=cosy=-1
which is not true. Hence the given equation has no
solution.
x=nn—tan!'3=tan"' 3=nn—x
= tan(nm—x)=3 = —-tanx=3

SO

2tanx 3
= tan2x:—2:— and
l-tan“x 4

1 1
cosx == ==

\/1+tan2x \/E

on substituting these value in the given equation we

1 . .
find only cosx = ———= satisfies the equation, so

V10

that the given equation holds for values of x for

which tan x =-3 and cosx = —L which is

V10

possible if x lies in the second quadrant only and so
n must be an odd integer.



X
35, @ @ -8+13)de=xsin®
0

36.

@

X

3 0g X
= t——L+13t =)csing
3 2 ) X

X . a
= 2 —4x% +13x = xsin—
3 X

[x2 —12x+39]= sin
X

=

W | —

{ x # 0 assin a is not defined for x = 0}
X

1 .

= —(x—6)2 +1=sinZ (1)
3 X

Since L.H.S. of (1)is > 1 and R.H.S. of (1) <1

1 .
The equation (1) holds if — (v~ 62 +1=1=sin<
X

. x=6issolution of (1) if sin%zl .

NOTE : Commonly students try to differentiate both
sides, which must be avoided.

For the domain of definition of the above equation,
we have

(i) 2 cos 2x—1¢0:x¢nni%

.. nmn . T
(ii) tanx #0 = x# i? [for odd multiples of 3
tan x is not defined]

. T
(iii) cos?x =3 sin®x#0 = x# nnig
Also, 2 cos 2x — 1 =2 (cos?x — sin’x) — (cos?x +

sin?x) = cos®x — 3 sin%x
Now, the given equation reduces to b sin x = b + sin

b
X =>sinx=—— (1
b1 )]

. b
L —-1<smx<1l=>-1<——X<1
b-1

:L+120 and L—ISO
b b-1

= 2b_120andLs0:bsl
h-1 2

1
orb>landb<1 3535

38.

39.

when b = %, sin x = 1, which is not possible

" b<l.
2

®) xz+(2(Sin97a)fl)x+(1716(5in9+a)) 0
2 16

- roots are distinct = D >0

. [2(sin92a)1]2_(116(s;n9+a)) o

.2 2 . .
or 4(sin“0+a 2a5219)+1 4(sin© a)—%+4(sin9+a)>0
ora’+sin?0—2asin® +a—sind +4 (sin0+a)>0.
Ifa®>+(5-2sin0) a+sin’0+3sin0>0
=D<0

) 2
sin@> —

o (5-25sin0)>—4 (sin?0+3sin 0) <0 0
. 125 . 125
0 (2 +sin”' == (2n+ ) —sin —) 1
— €| 2nm 2 2n+)rn 2 ne

(d The given expression

= tan(sin_1 (cos(sin_1 X))). tan(cos_1 (sin(cos_1 X))

= tan(sin_1 (cos(cos_1 V1-x? ).
tan(cos_1 (sin(v1- X2 ))
= tan(sin_1 V1-x? ).tam(cos_1 V1-x? )

—tan[tan JtanLtan 1= x}
__ X
1-x?
. _1(4r2+3\: B
@ T =cot k 2 J tan o1

g3
=tan |r+—|—tan |r——
2 2

S, = ZTr =tan"! [n +%] —tan! % = tan ! (2::1_ 5]

» = lim S, =tan" 12 = cot™ l
n—»c0 2°



40.

41.

42.

43.

44.

©

@

@

©

@

We have

tan”! [% tan 2A] +tan”! (cot A)+ tan~! (cot3 A)

1 (cot A+cot® A\

“1f 1
= tan [— tan 2A] + tan +
2 L 1-cot* 4 T

(-cotd>1)

1 tan 4 1 cot A
1-tan” 4 1—cot™ 4

1 tan4 _1( tan 4
= tan — + 7 —tan -
1-tan“ 4 1-tan“ 4

== 4.% =4tan" (1)
Since (o + 1) and (P — m) are two solutions of the given

] o+ B—m
equation, so tan |~ and tan T, ) are the roots

o
of the equation. It means that —cot > and — Cotg are

the roots of the equation

0 c+a

0
cot—+ 2

1- 2b cot“—=0
2

c—a

c—a

o
= cot E’COt% are the roots of the equation

(c—a)+2b cot %+(c+a)cot2%= 0
= o, [ are the solutions of the equation
.20 .06 0 0
(c—a)sm2 — +2bsin—cos—+ (c +a)cos> — =0
2 2 2 2

= a, B are the solutions of the equation
acosB—-bsinB0—c=0

The given equation can be written as
sin x cos x [sin%x + sinx cosx + cos?x] = 1
orsinx cos x [1 +sinx cosx] =1

orsin 2x [2 +sin2x] =4

244/
w — 1445
which is not possible.

Here A — B=t 1[)“6J tan_1[2Xk]
ere A — b =tan" -
2k —x 3

3xk —4xk + 2x2 + Zk2 —xk
\/§(2k2 —xk + 2x2 - xk)

= sin2x =

—

=tan
| 222k | [L} n
| V3(2k% +2x% —2xk

The given equation can be rewritten as

45. (b

46. ()
47. O
48. (@
49. ()

4sin’ 0 4cos’ 0
1+cos® 1-sinB

or4sin6 (1 —cos 0)+4cos 0(1+sin 0)
=4cos O—4sin O

=4(cos0—sin0)

orsin 6=0= 0=nm.
For 6=2m+1)n, 14+cos6=0.

which is not possible. Hence 6 = 2nm.
Let f(x) = sin"'x — tan"lx, |x| < 1

) = e >0
3f (x) - 1_x2 1+x2 Vx 6(71’1)
in- ey LT
S =sin! (1) —tan"!(-1) = >t 3=3
F(1)=sin"! (1)—tan"'(1) =g_%=%.

RHS < 1and LHS = 1. Solution exists if and only if

sin*2x=0and cos?6x=1 = x=%,n el

1+cos3x+1- cos[£+[2x—7—n)) =0
2 6

2c0s23—x+1—cos(2x—2—nj =0
2 3
2cos23—x+ 2sin? (x—EJ =0
2 3
c0s3—x: 0, sin(x—zj =0
2 3
n 2n Ixn

x=£,nandx=—,—,—
3 33 3

geeeses

x= g is the common value which satisfies both
LoX= 2n7t—i—E = (6n+1)£.
3 3

—ESZ'Lan71 2x£E :—Eﬁtarfl 2x£E
2 2 4 4

= —1<2x<1 :—lﬁxﬁl.
2 2
1447 L _
cos 1(+_x] :£+(sm 'y +cos 1x)
2x 2

1(1-1-)62\

kTJ =T

Also, 14 x2 > 2y if x>0 and 14+ x2 > 2xif x<0

— COS

|1+x2|>1:> 1+x°

| 2x |_ 2x

out of these only x = —1 satisfies the equation.

can take values —1 or 1




COMPREHENSION TYPE

1. @ cos’ x < cos® x and sin® x <sin? x -

is smallest positive if n =0, giving again p =——
p p giving ag 2

= cos’ x+sin® x <cos® x+sin’x =1

3. () Theequationisa®—2a+sec’n(a+x)=0
So, the given equation is satisfied if and only if

2 2 _
cos’x=0and sin?x=1or cos’x=1andsin?2x=0 =a” -2a+1-l+sec”n(a+x)=0

T 2 2 _
= x=(2n+1)50rx:2mn =(a@-1)"+tan"n(a+x)=0

Above equation holds if and only if

 0<x<27, so x=0,£,3_n’2n a—1=0andtann(a+x)=0=a=1and n(a+x)=nn

ie,a=landx=(m—-1)n=mn, mel

4. (c¢) The equation is sin x + 2 cos x cos k = 2, since,

—V1+4cos®k <LHS<VI1+4cos k

So, for real solutions

\/l+4coszk 22:coszk2%25in2kﬁi

. . b
2. (@ cos(psinx)=sin(pcosx)=cos [5 — pcos x]

:psinx:2mti[g—pcosxj,n el

Consider the positive sign, we have

5n
p(sinx+cosx) = (4n+ 1)% 5. () Extreme value of sin™'x = By and cos 'y =3mn
(4n+rm - 1< 1
=sinx+cosx =—— =sin x+cos y< >
2p
.. Only 1 possible ordered pairs (1,-1).
. 4n+1
cosx+smx\£x/§:(n—)nﬁx/5 1
2p 6. (d Clearly we need sin! (E} .

or p >M (for positive values of p) 3n 5m

B 2x/§ P p The value of 6 from the interval {7 > 7 } for which

. o . T 1
p is smallest positive if n =0, giving p =——= = s T
2\/5 sin© ﬁ is o

Now consider the negative sign, we have 7. () Wehave20=sin"! (sin20) [letsin"'x=0].
. _(4n-Dmn (4n—-Dn <\2 :3_7t<29<5—7t :>3—7t<9<5—7t
p(smx—cosx)—T,.So, 2 | ) 4~ T 4
- 1 1
or p2|4n 1 o ——=<x<—.

202 2 2



REASONING TYPE

1. @ Ifx<o0 tan~! (l) =—m+cot ' x

@E MULTIPLE CORRECT CHOICE TYPE

1.

@

©

(a,b,0)

(acd)

X.

-1 T S -1 _ T
tan x+tan —=tan x—-m+cot X =-NT+—=——
X 2 2

A is false R is true.

tan ! [ﬁj +tan ! Ey — x]
y y+ X

()
= tan_l [ij + tan_l Y
Yy

= tan" ! (%} +%f tan ! [%} = (%j

1
Taking f:i,we get tan”! (E) +tan”! (—) =T
y 4 4 7/ 4
-n/2 n n n_r
0<— ——<logb <log—<—
e <0< 5 = ) g g2 )
.. cos (log6)>0

However, 0 <cos 0<1=log(cosf)<0

_ s
.. cos (log 0) > log cos O ife T2 c9< )
Clearly cos (log 0) can be negative if

log9<g:>9>en/2

d

4. O y:tanx:[—y) =sec?0=1

. y=xis atangent to y =tanx at (0, 0)
From the graph it is clear than y = x intersects

3n
y=tanxin 75,7

If we put x = tan6, the given equality becomes

2tan®

ol =27

2tan 20 _ l—tan26
1—tan226 | ( 2tan 6 \Jz

1-tan” 0

tan~! y=46

= y=tan40=

B 2><2x(1—x2) B 4x(1—x2)
1-x%)?-4x*> 1-6x*+x*

so that y is finite if x* —6x% +1# 0

+ 4/ _
:>x2;tw¢3i2\/§

2

. 1
cos? (mx) — sin? (my) = 5

1
= cosrc(x+y)cosn(x—y)=5

i
= cosT(x+Y) cos(;] =

N | —
1
=
|
<
Il
wl»—n
[ I

= cosm(x+y)=1

= nt(x+y)=2nm=>x+y=2n

1
Now, x+y=2n and x—yzg

1 1
= x=n+—, y=n—— (ne
e 7 6( I

1 1]
S y)=|\n+—,n—
(x.7) [ 6" 6
(a), (¢), (d) correspond n=1,—1, 2 respectively and
hence are correct solutions.

1
But (b) corresponds to n = 5 ¢l

So (b) is not the correct solution.



3.

4.

5.

(a,bye)

(ab.d)

(b,

The given equation can be written as

\/cos2 x—sin®x + \/(cosx +sin x)2

=2,/cosx +sinx

= +Jcosx +sin x[v/cos x —sin x ++/cos x +sin x]

=2+/cosx +sinx

= Eithercosx+sinx=0=tanx=-1

= X=nmn —% (n e Il = (a) and (c) are correct

or \/cosx—sinx+\/cosx+sinx =2

) 6.
= 2cosx+2\/cos2x—s1n2x =4

= cos?x —sin%x = (2 — cos x)?
=>cos’x+4cosx—5=0

—4++16+20
2

Butcosx#—-5socosx=1
= x = 2nm and thus (b) is correct.

(acd)

= CcOS X = =-5orl

y =sin* + cos*x — sin 2x + 7 sin? 2x 7. (abye)

= (sin®x + cos?x)? — 2 sin%x cos2x

. 3 .
—sin 2x + 7 sin? 2x

1
1= L gin? 2x—sin2x+ Ssin® 24
1., . 8. (ac,d)

=1+—sin” 2x —sin2x

1 .5 . 1 . 2
:Z(sm 2x—4sm2x+4):z(sm2x—2)
since sin 2x # 2, y # 0 for any value of x and
y=1ifsin2x=0
= y=1if xz% for any integer n.

So, (a), (b) and (d) are correct solutions.
cos(x—y)—2sinx+2siny=3

2X=Y B U D PN

—4sin—=cos
2

= 1-2sin

+2sinx_ycosx+y
2 2

—2J_r,f4coszx+—y—4
xX—y 2

= sin =
2 2

2X—)y

= sin +1=0

L X=y
For real values of sin , we have

X+
c0s2—y=l

X+ LoxX+
2 y:OOrsm

= sin Yoo =x+y=2nn

XYy

and then sin =-1,2x-y=0@lk+1)m.

If sin x = sin y then the given equation becomes
cos (x—y) =3 which is not correct; (a) is not correct.

NeXtifx:an—g and y= 2nn+g.

Then, cos (x—y)—2sinx+2siny=—1+2+2=3
s0 (c) is correct finally if cos (x —y) =—1, the given
equation becomes sin x — sin y = —2 which is not
true for all values of x and y so (d) is not correct.

The given equation holds if x>+ x+ 1 =ax+ 1 and

“l<x?+x+1<1

= x(x+1+a)=0and -1<x<0

= x=0ora—1land -1<x<0

‘. x =0 is one solution and for another different
solution —1<a—-1<0

= 0<a<l1. So only integral value a can have
is 0.

The solutionofy:ﬁ isy=0ory=1

If sin”! |sinx|=1=x=1 or t—1 (inthe interval
(0, m))

But y =sin~! [sinx| is periodic with period 7,
so x=nmn+1 or nn—1

Again if sin™! |sinx|=0=x=nn
The equation holds if

2
sin2 @+ 2sin0+2=4% %41
Now LHS = (sin0+1)> +1<5 and RHS >5
(- sec? hp=1)

So, LHS =RHS = sin@=—1 and sec* ¢ =1

9. (a,b,c,d)

sin o, —cos o
tan0=—"—"— . (1)

sin o + cos o

1+tan9_

= =tanq
1—tan6

2tan o

1+ tan2 a

- sin2a =

2(1+tan6j

1-tan® :2(1—tar129):C
(1+tanej2 2(1+ tan? 0)
1-tan0

0s 20

l—tanzoc

1+tan’ a

cos2a =



_(l-i—tanG)z

_ l1-tan0/ —4tan 0
(l+tan6)2 2(1+ tan” 0)
1-tan©

" cos2a = —c0s20 = cos2a +cos20=0
Again, squaring (1), we get

tan? O(sina + cos oc)2

(< 2

=(sina —cosa)

= (sina + cos oc)2 —4sin o cosa
2 : 2

= (tan” O —1)(sin o + cos )

= —2sin20 = -2c0s 20

(1 — tan? 9\

(tan2 0 —1)(sin o + cos oc)2 =2 —
= kl +tan® OJ

= (sino¢+coso¢)2 =2cos’ 0
= sina+cosa = £+/2 cosH

Similarly sino. —coso = +/25in 0

10. (a,b,c,d) ZSingcos2 x— Zsingsin2 X

11.

(@,b)

=cos” x—sin’ x

= (2sin§—1) (0052 x —sin? x) =0
Either

1
2

| —

sinizljcosle—Zsinzizl—
2 2 2

1 1
. cos2x=2cos’ x—l=——1=——
2 2

2

or cos 2

x—sin“x=0=>cos2x=0

“osin2x = +1

cos(msin 0) = sin(mcos0) = cos (g — T Cos 9)
. T
— msinf = 2nni(5—ncosej

= cos@+sin9:2n+%

. 1
or sinO—cos6 = 2n—5

\/E <sinO+cosH < JE

. 1 . 1
. cosO+sinB =— or sin@—cosO =——
2 2

12.

13.

14.

15.

16.

(a,b,0)

(ab)

(a,d)

(ab,cd)

(@ab)

. . 3 3
Squaring above we get sin20 = 2 or 2

We have 21+\sinx|+\sin2x|+\sin3x|+ =2

Hence 1 + |sin x| + | sin2x| + |sin3x| +....= 1
= | sinx|=0=|sin2x| =|sin3x|=....
=>x=0orx=mnorx=2m.

The given equation can be written as

3 )5“2 8 =2 tan?0 + tan*0 = tan0 (2 + tan0)
=(sec20—1) (sec?0+1)=sec*0—1>0

=sec29=2

1 b
20 =— 0=+—
or cos 2:> 4

2

(COS2 X+
COS X

] (1+tan? 2y)(3+ sin3z) = 4

Since, cos® x + >2, 1+tan?2y>1,

cos” x
2<3+sin3z<4
So, the only possibility is

COS2 X+

—=2, l+tan’2y =1,
COS™ X

3+sin3z=2
=cosx=+1=x=nm.

mT
tan2y =0 = y=7

T
sin3z=—1=z=(4k-1) g;m, nkel
Rewriting the given equation we get

tan 0 + tan 20

————————=lortan30 = tanz
1—tanOtan 20 4

30=nm+L =0 =t nel
= nmw 4 = 3 12 5
The given equation can be written as

1 +cospx+ 1+ cos gx =2 leading to

cos p*q X COS P—d x=0
2 2

cos(p ; qjx =( gives the set

g n+hr
p+q

n=0,*1, +£2.... which forms an A.P.

with common difference = i .
pt+q

cos(p ; q]x =0 gives the set

= (2n+1)1t’
pP—q

n=0,%1, £2.... which forms an A.P.

2
with common difference = el .
pP—q



EE MATRIX-MATCH TYPE

A-q;B-s;C-r;D-p,q .. The lines neither cut nor touch the curve if
(A) The given equation can be written as
1-2sin’x+asinx=2a-7 >3\/§_n_

= 2sin?x—asinx+2a—-8=0 6
3 2. A-p;B-p,q;C-s;D-r
o gingpo AEVaT-8(Qa=8) at(a-8§) (A) 2+4+3sin(ax+b)—2x=0=> (x—1)2+3 {1 +sin
4 4 (ax+b)} =0
a—4 The above equation holds if and only if x = 1 and
= sinx= — which is possible if sin (ax+ b)=—1=sin (a+b)=—1
a-4 B) cos'x>sinlx = I sin'x>sinlx
-1< <l or2<acxe. - 2 -

2k+1, or sm1x<—: 1<x<—
4 4 V2

(C) The graphs of [y| = cos x and y = sin™! (sin x)

B) 7cosx+5sinx=2k+1 =sin(x+0a)=

. 5
where  sina=—— and coso =—. intersect at five points in [-27, 37].
74 74

2k +1 J74 - L. <\/7_41 0
-4 2

(C) Lett=cos>x = t e [0, 1] and equation is 7<\ /- /—7@

P+at+1=0

. |~ 3n
This quadratic has atleast one root in [0, 1] if —27tj3n - % u 5n
- >
2-4>0and 1+a+1<0 =a<-2
(D) The equation is |sin 2x| = |x| + a. In the limiting
situation the lines y = |x| + a must be tangents to y =
|sin 2x]. Addi ( 1 ) dn+1
ing we get =
At the point of contact P, ®©) gwes - 32
d . T
— (sin2x) =1 = 2cos2x=1 =>x=—. 4n+l 5  w? 1 7
dx 6 0 n"<— =>-——<n<—
32 4 4 4

(n \3)

So,Pis | —, — -1
L J Also, cos 1x— n2 n2
The point also lieson y=x+a =a= 3\/§_n = 0< 4n—1n2 <7 :lgng—Jrl
6 32 4 b4
y
y=|x|+a Hence,n=1
3. A-r;B-s;C-p;D-q
P y= |Sil’1 2X‘ (A) 9327cot2x'815in2x:36.33cos2v.34sin2x

= 30H3cos2t4sinx js minimum if

6+ 3cos 2x +4 sin 2x is minimum.
Also6—-5<6+3cos2x+4sin2x<6+5
=6+3cos2x+4sin2x>1

=A==

(ST
ST




(B) Thegiven equationiscos’x = 1 — sin*x

= (1 —sin®x) (1 + sin®x) = cos®x (1 + sin %x)

N|§°

T
so that either cos2x =0 = x = >

or cos’x = 1 + sin’x
= sin’x = 0, cos’x = 1 simultaneously
=x=0,2m.
Hence (B) = (s).
(C) Herea?—2a+sec’n(a+x)=0

T
(D) Here cos (p sin x) = sin (p cos x) = cos (E — pcos x)
. T
= psinx =5—pcosx

orp (sinx+cosx) =—

N3

42 p

T
or (sin x + cos x) =—<22¢<

orsec’n(a+x)=2a—a*>1 2p T
or0>(a—1P=a=1.
H D)= (q).
Hence (C) = (p) ence (D)= (@
EE NUMERIC/INTEGER ANSWER TYPE
Ans:8 X+ y

Given sec O +cosec 0 =c = \/1+tan26 +\/1+cot26 =c

[ / 1
= V1+£2 + 1+—2:c, where tan 6 = ¢
t

= 1+ (lj—’) —e = (P12 = (2412

= P +1+1FWP +1=0

= t2+t+1+t\/c2_+:0 or 2 +t+1-tc?+1=0
Discriminant of first equation, Dy = (1+ \/E )2 -4
Discriminant of second equation, D, =(1 —M)z -4

Now, Dy =1+2Vc? +1+1-4=2(c? +1-2)>0
.. The equation always has two real roots. It will have only
two roots provided

Dy <0 = 1+? +1-2Vc? +1-4<0

= ?—2<2c? +1. It is always true if ¢2 <2. If 2> 2,

then on squaring we get

-4’ +4<4t+4 = 62(02 —8)<O:c2 <8
So, the equation has two and only two roots if ¢? < 8.
Alternate solution
Ans: 6
From the given equation we have,

+y xX+y

+ —
ol ycosu:ZSinx—cos
2 2

2sin

3.

= sin

><2sin£sin—: 0
2 2

which holds if either sin >~

=0 or sinE:O
2

or sinZ: 0
2

Also since |x|+|y|=1=|x|<1,|y[£1. So, the required
solution is

Either x+y=0orx=0or y=0
if x=0,y=+x1 and ify=0,x==%1

1
andifx+y:0:>y:—x:\y|:\—x|:\x\:a

so that the required pairs (x, y) are
1 1 11 . .

(0,£1), (£1,0),| —,——|,| ==, — | which are 6 in number.
2" 2 2°2

Ans: 6

The given equation is possible if sin (1 — x) > 0 and

cos x > 0. From the given equation, on squaring both the

sides we get

sin(l1—x) = cosx =sin (g - ]

= l-x=nn+(-1)" [g—x] where (n 1)

But for n=2m, (m € I) we get no value of x.

l—x=(2m+1)n—£+x = x=l—4m+1
2 2 4

T

Now, m=>20=x<0;

Ifm——1:>x—l+3—7t
2 4



1 1
= sin(l-x) = sin(——3—n] = —Sin(__{_Ej <0
2 4 2 4

Hence rejected

Ifm:—2:>)c:l+7—7t
27 4

= sin(l—x):sin[%+§—2n] >0 and

1 Tn . .
Hence, x = ) +— 1is the smallest +ve root of the given

equation.
SO,G21+E21+ZX2=6

2 4 2 4 7
Ans: 13

sinxcosy=1<sinx=1andcosy =1 orsinx=-1 and
cosy=-1
Casel:sinx=cosy=1

= x=2mt+§ and y=2mn, mnel

Now x2 +y? <9n% = (4n+1)* + (4m)* <36
Whenm=0,n=-1,0,1 and whenm=+1,n=-1, 0.
So, 7 solutions

Casell :

sinx =cosy=-1 :>x:2pn—g and y=2qn+mn

S (Ap-1%+(4g+2)* <36
Wheng=-1,p=-1,0,1and wheng=0,p=-1,0, 1.
So, 6 solutions

Thus total 7 + 6 = 13 pairs are possible.

Ans:3
3tangftan3g
tan6=—e=7»
l—3tan2§

tan3973ktan2973tan9+7» =0
3 3 3

0, 0, 03
Thus tan?, tan? and tan? are roots of the above
equation

S tane3—ltane—2 =-3

S



