. IRIGONQM

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

1. The ratio of the greatest value of 2 — cosx + sin? x is to its 6. The expression
least value is (x tan o+ y cot o) (x cot o + y tan o) — 4xy cot>2a is
(a) independent of x (b) independent of y
@ 7 b) 11 (c) independent of « (d) independent of x,y, o
) — el
4 4
7. If f()c):sin2)c+sin2 [x+§j+cosxcos[x+§j and
13
() — (d) none of these
! (5 j 1, th of(nj
—|=1, then —|=
g 4 g 3
2. If acos®3a+bcos* o =16cos® o +9cos® a is identity,
5
then @ 5 ® 1
(@ a=1,b=24 (b) a=3,b=24
(¢ 2 d =«
(c) a=4,b=2 d) a=7,b=18
8. If u, =sinn@sec” O, v, =cosnbsec"® n#1 then
X—
3. If sinx + cos y =a and cos x +sin y = b, then tan is vV, = V1 lu,
T —— isequal to
Up_1
equal to
(@ 0 (b) tan©
(@ atb (b) a-b
( —tan0 + tan 16 (d) tanO+ tan
a+ b d a— b C) )
© -b @ a+b 9. Let n be a fixed positive integer such that
4. Number of ordered pairs (a, x) satisfying the equation sin I, o8 T o_Nn . then
sec’(@a+2x+a*—1=0;-n<x<mis 2n 2n 2
(@ 2 (b) 1 (@ n=4 (b) n=5
=6 d f th
© 3 (d) infinite © = (d) none of these
5. Ifsin o, sin § and cos a.are in GP. Thenroots of the equation 19, If o = 2n , then the value of

x%+2x cot B +1 = 0 are always .
tan o.tan 200 + tan 2o tan 4o, + tan 4o tan o 1S

(@) equal (b) real (@ -7 (b) -4
(c) imginary (d) greater than 1 © 0 d 4
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11.

Ifasinx+ b cos (x +0)+ b cos (x— 0) = d for some real x,

— .« . 2 _ s
then the minimum value of [cos ) is equal to 17.  If tan0 = ntan ¢, then minimum value of tan~(0—¢) is:
2 2
1 2 2 1 2 2 (I’l + 1) (}’l - 1)
—Ad-a —Ad"-a (a) (b)
@) 205 (b) 2|al 4n 4n
2 2
1 \/ﬁ 1 (2n+1) (2n-1)
——d* -a — Nd* - © — d ——
c d d”—a
(© 21d| (d) lal 4n 4n . .
1. InAABC, ifcotd=cotd + cot B + cot C, then 18, The acute angle of a rhombus whose side is a mean
. . . W
sin (4 —0). sin (B—0). sin(C—0) = ?a) P 15° £ (b) 20°
(a) Sil’l3 0 (b) sin 4 sin B sin C (C) 30° (d) 80°
(€) 3sin® @ 1 19. The summation of the series
13. If K; =tan270—tan® and tan o tan 20, + tan 2o tan 3o + tan 3o tan 4o
sin® sin30  sin90 +....+tanna tan(n+ 1o is
2= + + , then
cos30 cos90 cos270 (@ cotatan(n+1l)a—n—-1 (b) tanatan(n+1)o—1
@) K, =2K, (b) K =K,+2 (¢) ncota—tan(n+1)ac  (d) none of these
() K, =K, (d) none of these
20. If gjcosay+aycosay, +....+a,coso, =0 and
.2 . 4n . 8m |
14.  The value of sm7+ sm7+sm7 is ay cos(ay +0) +a, cos(a, +0)+....+a, cos(a,, +0) =0
for all values of 0, then
@ 1 ®) ﬁ ay cos(oy +A)+ap cos(oy +A)+....+a, cos(a,, +A) =
2 @ 0 (b) A
(c) 6+ (d 6-A
33 15
(c) e (d e It _ 2cosp-1 e ) tano/2
. cosa—m( <o <B<m), then @np/2 is
2_ 1
15. If tana=——— and tanp=——, equal to
x2—x+1 2x° -2x+1 (@ 1 (b) ﬁ
0<a B<£thena+[3: 1
2 © V3 @ 5
T T 22. If ABCisan acute angle triangle, then the least value of tan
@ 5 &) A tan B tan C'is
x NE @ 3 ®) 343
© 3 @ % © 1 @ 332
16, 1o B, 1, B are the smallst positive angles in ascending 53 1 iy ysin 2.+ 2sin3a = sin
order o magmtu e which have their sines equal to the xsinb+ ysin 2b + zsin 3b = sin 4b
positive quantity &, then the value of xsinc+ ysin2¢ + zsin 3¢ = sin 4c
Agin® 4+ 3sinE+ 26in L +sin 8 is equal to Then, the roots of the equation
? ? ? ’ t3—£t2—y—+2t+z_x—0 a, b, c #nm, are
@ 21—k ® 2/1+k 2 R
(a) sina, sin b, sinc (b) cosa, cos b, cos ¢
© 2\/% (d) none of these (c) sin2a, sin 2b, sin 2¢ (d) cos2a, cos 2b, cos 2¢
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28. If 0<0O<m,then

24, If xy+ yz+zx =1, then T Ly =
1

- 1=y -z (2) l+c0t9£c0tg (b) 1+cot9200tg
xXyz 9 9
@ 1Z2)a-y)a-22) (© 1+cot—>cotd (@ 1+cot—<cotd
) 29. If A + B+ C = mn, then the greatest value of
(b) 5 xy22 5 cos A+ cos B+cos Cis
(I=x)A-y7)1-2z7) (@ 2 () 3
4xyz 3
© ) © 5 @ 1
(1-xH)1-yH1-2%)
(d) none of these 30.  The minimum value of 3tan® 0 +12cot? 0 is
(@ 6 (b) 15
I ( g2 3 (c) 24 (d) none of these
R 40 _
25.  If a4 _w/2(1+a,),then Cost—al 4y a3 d0 OOJ = 31. If sinx+cosx+tanx+cotx+secx+cosecx=7 and
sin2x=a—-bJ7 , then ordered pair (@, b) can be,
@@ 1 (b) 0 (@ (6,2) (b) 8,3)
1 (© (22,9 (d (11,4)
d —
© a @ 2 32. If tanx—tan x =1, then the value of
I tan* x—2tan® x —tan® x+ 2tan x +1 is
26. LetA, B, Cbe three angles such that 4 = — and tan B tan
4 (@ 1 (b) 2
C=p. The set of all possible values of p such that 4, B, C © 3 d) 4
are three angles of a triangle is 33.  The value of cot?36° cot’72° is
1
@ (—0,3-2v2]U[3+2V2, ) @ 5 ® 3
(b) [3-2v2,3+2V2]
© 5 @ 3

© (=0, 42 -1]U[2, )
34.  The minimum value of the expression is 3Sir16 s 3°°S6 *

(d) (—waO)U[“Z\/iw) (@) 238 (b) 2.378

. (c) 3.2!8 @ o6
27.  If the mapping f(x)=ax+b,a<0 maps [- 1, 1] onto

[0, 2], then for all values of 0, 4 = cos?>0 +sin* 0 issuchthat 35 If T, =sin" 0+cos” 0, and Ts—Ty = m then

T
1
@ J [;J <A< f(0) (b) fO)<A<f(-2) 1 1
(@) m E{—l,—} (b)y m 6[0,5}
1
© [ @ <A< f(0) d) f(-D)<A<[f(-2) (c) md-1,0] d) me[0,1]
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36.  If sinO+sin ¢ =~/3(cosdp—cos0), then sin 30 +sin 3¢ is 42. If tan (mcos6) = cot (nsin 6), then cos 6, sin 6 areroots of
equal to the equation
@ V3 ®) 0 @ 47 -4x-1=0 () 4’ -2c-1=0
(© 1 (d -1
2 _Av_2_ d 2 _ L 1=
37 .om . 3 . 5w, .97t.17t.13rceals © 8" -4x-3=0 @ x*-x-1=0
o sinpsin SN esin e esine oesin e msin =7 - equ 43.  Value of tan°40° - 33 tan*40° +27 tan®40° is
@ 1 (b) 2
@ 7 b -3 () 3 d) -2
1 1 44 If cos(0; —6,) N cos(63 +0,) _ 0. then
© 3 @ cos(0; +0,) cos(03—-04)
: tan 0, tan 0, tan 0, tan 6, equal to
38. If cosx—mzﬁ, then the value of tanE is ; ? ’ !
2 2 2 @ 0 (b) 1
B B © -1 d 2
(a) tanEtanISC’ (b) tanE
- ¢
(c) tanl5° (d) none of these 45.  If cos(B—¢),cos6,cos(0+¢) are in H.P., then cosOsec 5
39.  Ifthe expression nsin® 0+ 2ncos(0 +o)sin o.sin 0 is equal to
+cos2(a+0) is independent of ‘0”, then the value of n is 1
@ 73 ®) V2
(@) 1 (b) 2
© 3 d) 4 © 1 @ -1
T
40. secGandcosecG(O<6<E) may be the roots of the o 22n 2041
46.  The product cOSy———C€OSy——...COS{ ———
. 264_1 264_1 264 -1
equation
@ 2x2-x+1=0
(b) 3x? -8x+5=0 1
@ — ® L
2 161° g8
(¢) 3x“-10x+6=0
@ x?-15x+3=0 1 1
© 7 @) —&
32 64
41. If A+B-= %, then maximum value of cos Acos B is equal
0 7. apfan(etPoy) fany e
tan(a—B+y) tanf
1 142
@) 22 (®) 22 sin 2a +sin 2 +sin 2y is equal to
a) 0 b) 1
V-1 N - ol
© 575 @ 5 © @ -
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COMPREHENSION TYPE

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
ONE is correct.

PASSAGE-1 2. Ifa<cina AABC, then the sum to infinite terms of the
2
series n.ﬁsinB+ n(n+1)a—2Sin 2B+..... is
Complex numbers can be used for finding out the sums of the two ¢ ¢
series of the form ) .
<" a” .
C =agcosO+ay cos(0+9)+a, cos(0+2¢)+..... and () stm nA (b) stm nd
S =aysin®+a; sin(0+¢)+asin(0+2¢) +..... p"
—sin nd i
provided the sum of the series © " (@ sinnd
5 . 3.  The sum to infinite terms of the series
f(x)=ay+ax+apx” +..... is known
. e n 1 2n 1 3n .
Suppose that series from C and § are infinite, then we have COS—+—C0S—+—COsS— +...... is
C+iS = ao(COSG+iSin 9)+ ay {Cos(9+¢)+isin(9+¢)}+.... (a) —10g2 (b) 1
) . ) c) -1 d 0
= aoele + alel(e+¢) + dz@l(9+2¢) + .. ( ) ( )
= ¢ |:a0 + ale[d) +ac®™® + J = eie[ao +ayx+ a2x2 +...] PASSAGE-2
= f (eid’) For each natural number £, let C; denote the circle with radius &
centimeter and centre at the origin. On the circle C,, a particle
Similarly ¢ —is=¢® f(e‘id’) moves k centimeter in the counter clockwise direction. After
completing its motion on C,, the particle moves to C,,,, in the
S L PP N g S radial direction. The motion of the particle continues in this manner.
- C_E[e fe)+e T f(e )J The particle starts at (1, 0).
R D N gy J 4.  If the particle crosses the positve direction of the y-axis for
5= 2i [e f(e)=eTfle™) the first time on the circle C, then m equals to
@ 1
(b) 2
1. If-—<o<— then © 3
2 2 (d) It jumps from C, to C; at y axis
1 1 ) 5.  Ifthe particle crosses the positive direction of the x-axis for
1+ ECOS 2a —ﬁCOS 4o+ 6 cos6oL —..... to inf is the first time on the circle C, then n equals to
(@) 4 (b) 6
equal to (c) 7 (d) It jumps from C, to C

6. When the particle crosses the positive direction of the

(@) 4cosa(l+cosa)  (b) chosoccos% x-axis for the first time, the distance travelled by it in

centimeter is
(@ 27 by 14n

(©) 1/Zcosoccosg (d) W/ZCosocsing P
2 2 © 27+Z (d 14n-15

#
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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:

@

© Statement-1is true but Statement-2is false.
(d) Statement-1isfalse but Statement-2 is true.

Both Statement-1 and Statement-2 are true and Statement-2is the correct explanation of Statement-1.
Both Statement-1 and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.

1. Statement-1

Statement-2

2. Statement-1

Statement-2
3. Statement-1

&

4n 1

T 2n
: COS—COS—COS— = ——
7 7

7 8

: c050c0520c082%0..............

_ -1 .
cos2"lp=""if g=—~
2" 2" 1

¢ tano +2tan 2o+ 4 tan 4o + 8 tan 8al

—16c¢cotl60 = cota

: cota—tano = 2cot2a

: The maximum and minimum values of the

1
6sinx—8cosx+5

function

J(x)=

does not exist

Statement-2

4. Statement-1

Statement-2

5. Statement-1

Statement-2

: The given function is an unbounded

function.

: There exist no real x and y such that

4xy
(x+y)

sec2 0 =

5 for any 6

: Forall 6, sec’ > 1

: Let tan®=+/n, where n is a positive

integer. sec 20 is a rational number only

if n is a perfect square.

: If n is a perfect square then tan O is

rational.
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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. IfM:k’(k;tl),then
tan 4
cos 4 -1 sin34 2k
® cos34 2k ®) sind k-1
1
() k<§ (d £>3

2. Let f,(0)= tan%(l +sec)(1+sec20)(1+sec40)

o Al

o A3

...... (1+sec2"0) then

o A5

T
o Azt

#
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@ 1 (b) -1
) . 12
Given that sinf = B’ 0<B<m,then () 2 d -2
8. If o,B,yandd fi luti f th ti
{5sin(a + B)—12cos(a + B)}coseca is equal to : P,y andd are four solutions of the equation
@ 13ifanp>0 tan[0+7 ] =31an30, then
(b) 13iftanB <0 4
© 119+1]230c0toc iftan B <0 @) Ztanoc:O
b tanatanf3 = -2
@ 119 +120 cot o ifranp >0 (b) z
13
If (a—b)sin(0+¢) = (a+b)sin(0 — ) and (©) Z tano tanBtany = EY
atang—btangzc,then (d) tanatanftanytand =-3
2 2 9. Integral values of a satisfying the equation
(a) btan¢ =atan0 (b) atan¢ =htanO [Sin x]2 +sinx—2a=0 are (where [] denotes the
. 2bc ) 2ac greatest integer function)
sing=————— sin =——
(c) 22 2 (d) 2l @ -I (b) 0
In a triangle ABC © 1 @ 2
s
. . . 3V3 ; =— = i
(@) sin Asin BsinC < \é_ 10. If A+B 3 and cos 4 + cos B =1 then which of the
following is/are true.
.2 2 2.9
A B <= 1
(b) sin” A+sin” B+sin” C 2 (@) cos(A—B)= E
(c) sind sinB sinC is always positive
(d) sin? A+sin® B<1+cosC (b) cosA—cosB|:\/§
sin3a
is
c0s 20 (©) cos(A—B)= —%
. 13 14n
(a) negativeif a e PTRTY |
(d) |cosd—cosB|=—=
23
(b) negativeif a € [14_15, m) y y e
8 8 11. If x/l—sinA:sinz—cosE,thenE—Z can lie in
(©) Positiveif o m’ 23n (@) ﬁr.st quadrant (b) second quadrant
48 8 (c) third quadrant (d) fourth quadrant
. f 1
(d) positive if o e 14_“) 18m 12. If sinx+cosx= |y+—forxe[0,n] and y >0, then
48 48 y
4 .4 .
If cos™6+a,sin” 6+o are the roots of the equation @ x :g b) y=0
x2 +b(2x+1)=0 and cos? 0+, sin? 0+p are the roots
. . 3n
of the equation x? + 4x + 2 = 0 then b is equal to =1 x=—
© ¥ @ x=
ST > @O0 | 4 @O®O@ |5 @O | 6. @O®OG |7 @®OW
RESPONSE 8. @O | 9 @O | 10.@RO@ | 1. @®OW | 12. @®OW




13.  Which of the following number (s) is/are irrational

(a) sinl5° (b) cos15° (b) A straight line passing through [g,—sin2 1] and
(c) sin15°cos 15° (d) cos15°sin75°
paralles to x-axis
14. The graph of the function cos x cos(x +2) - cos” (x +1) is (c) A straight line passing through (0, — sin1)
(a) A straight line passing through (0, 0) (d) not a straight line

#

130000 | 140000

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 A
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 B @@@@@
answers to these questions have to be darkened as illustrated in the following example: C @@@ @ @
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 D @ @ @ @ @
darkening of bubbles will look like the given.
1.  Observe the following columns : 2.  Observe the following columns :
Column-I Column-II Column-I Column-II
(A) Iff(0)=(sind + cosecH)?+ p. 1
1" 1° (cosO + secB)?, then £(0)
A) cos” 525 —sin” 225 equals p. 1 cannot be less than
(B) Ifsino—sinf =a and qg- 2
cosa. + cosP = b then a® + b?
23m 2 4n 3-43 cannot exceed
(B) cos” —+cos” — equals qQ —
5 5 42
T
C) If4 +B=E,whereA and B r 4
3
(C) sin 24° + cos 6° equals L. N are positive then

s
(sind + sinB) COSZ is always less than

V15443

12500 2 o -
(D) sin“30"+ cos 130" equals S 4 (D) If 2cosx + sinx = 1, then the s. 6
value of 7cosx + 6sinx
is equal to
. R31rs 2. R4 r5

OO
®OOG
OO
OO

OO
OO0
OO
OO0

MARK YOUR
RESPONSE

U aow e
O aow»




3. Observe the following columns : Observe the following columns :
Column-I Column-II
Column-I Column-II
T
(A) Ifsin6 and cos0 are the roots s ) 4
(A) The values ofcos” 0 +sin” 0 belong to (0, 1]
of the equation ax?>— bx + ¢ =0,
then cos™!(a? — b*+ 2ac) is for all O
1t .
equatto (B) InaAABCiftan 4 <0 then belong to
T
(B) The expression 7 3
values of tan B tan C Z,l
s s
CcOSy €OS (E—XJ—COS(E—J’j
(C) Foranyreal®#nm,nel are less than 0 or
cosx +sinycos(£—x)
2 cos?0-1
then values of —————— greater than 2
+cos xsin (g—y) vanishes cos” 0+ cosO
if |x—y| is equal to _ T
(D) IfA>0,B>0andA+B—§ belong to (0, 1)
T
C) If 4 and B are positive angles -
© p & 2 then the values of
such that 3sin?4 + 2sin?B =1
and 3sin 24 — 2sin 2B = 0 then 3tan Atan B
A+ 2Bisequal to
3n
(D) If 4 and B are acute angles e
and 4 + B and 4 — B satisfy
the equation tan?0 — 4tan0 + 1 =0
then B is equal to
3. P qr s 4. P qQr s

OO
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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.

GRBLERIEIE
PRrEEIeLCIE

Forsingle digitinteger answer darken the extreme right bubble only.




1. If cot(B—a), 3cotB,cot(6+a) are in A.P., and 6 is not an 3. If in the triangle ABC, tanﬁ, tanﬁ and tang are in
2 2

) ) T 2sin% 0 . ) . 2 B .
integral multiple of E,then — 5 18 equal to harmonic progression then the least value of cot > is
sin” o
equal to
2. If ABC is a triangle then the least value of
4 B C 4. Ifa tanoc+\/a2—1tan[3+\/a2+1tany:Za,where ais
2 2 2 H

tan St tan” —+tan” — is equal to constant and ., B, y are variable angles. Then the least value

of 3 (tan?a. + tan?p + tan%y) is equal to

&
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SINGLE CORRECT CHOICE TYPE
1 (c) 9 (c) 17 (b) 25 (c) 33 (d) 41 (b)
2 () 10 (a) 18 (c) 26 (d) 34 () 42 (c)
3 (d) 11 (a) 19 (a) 27 (a) 35 () 43 (c)
4 (c) 12 () 20 () 28 () 36 (b) 44 (c)
5 (b) 13 (a) 21 (c) 29 () 37 (d) 45 (b)
6 (c) 14 (b) 22 (b) 30 (d) 38 (a) 46 (a)
7 (b) 15 () 23 (b) 31 (c) 39 (b) 47 (a)
8 (c) 16 (b) 24 (c) 32 (d) 40 (d)
COMPREHENSION TYPE
L1 ] @ 2 (@) 3 ((3)) 4 [ o 5 ©) 6 | @
REASONING TYPE
L1 @ 2 (@) 3 (@) 4 | @ 5 ((8))
IEIE MULTIPLE CORRECT CHOICE TYPE
1 (b,c,d) 4 (b, ¢, d) 7 (b,c) 10 (b,c) 13 | (abd)
2 (a,b,c,d) 5 (a,b,c,d) 8 (a, b,c) 11 (a,b) 14 (b,c)
3 (a,c) 6 (a, c) (1) 9 (b,c) 12 (a,c)
IEIE MATRIX-MATCH TYPE
1. A-q;B-r;C-s;D-p 2. A-p,qns;B-rs;C-q,rs;D-q,s
3. A-r;B-s;C-r;D-p 4. A-q;B-p,s;C-r;D-p
IEIE NUMERIC/INTEGER ANSWER TYPE
L1 ] 3 2 1 3 3 4 | 4




SEIl/I vionsy |
SINGLE CORRECT CHOICE TYPE

1. (¢) LetP=2-cosx+sin’
=2—cosx + 1 —cos2x = 3 — (cos?x + cos x)

So, sec?(a+2)x =1=>sec’ 2x =1

nmn
1 2 1 13 1 2 2X=nmn=>x=— or x:—E,O,E
=3- cosx+§ i cosx+§ 2 272
5. () sina,sinfB,cosa arein GP.
13 1 inZ B =si =1—si >
Py =— . when cosx =— = sin” f3 .sm.(x.cosoc:>cos2.[3 1 s1n.2oc._0
Now, the discriminant of the given equation is
13 9 28_4= 28>0 = Root
> =—_Z=1, whencosx=1 4cot“B—-4=4cos2B.cosecfp=0 oots are
4 4 always real
P 13 Product of roots = 1 = Both roots # 1
max __ . . .
“p. T4 6. (c¢) The given expression is equal to
min
3 2 4 — 6 2 2
2. (@ Givenacos-3a+bcos®a=16cos’a +9cos*a 2 +xy(tan2 o+ cot? a)+y2 4y C?Sz 2a
= 9cos? o +16cos® a sin” 2a.
3 2 4 .4 40 aeos? o —sin? o)
=a(4cos” a—3cosa)” +bcos o =x2+y2+xy sin”a+cos” o 4(cos” o —sin” a)
sin? oL cos” o 4sin? acos® a

= 16(a—1) cos® a + (b—24a) cos* a

) 2
2 L.
+9(a—1)cos“a=0 :x2+y2+xy|:wi|:(x+y)2 which is

Above is an identity, so sin” ocos” a

a=1,b-24a=0=a=1b=24 independent of a.

3. () From the given relation we have 1 1 2
70 f(x)=(-cos2)+ 1—cos[2x+§j

. . Y e
smx+sm(5— ):a and cosx+cos[5—yj—b

1 i e
+E[cos (2x+§] + cos;}
= 2sinx+(n/2)_ycosx_(n;2)+y=a and
—2—1{0052x+cos(2x+2—nj—cos(2x+£]}
2cosx+(n/2)_ycosx_(n;2)+y=b 4 2 3 3
Dividing we get 5 1 v i i 5
=———<2cos| 2x+—|cos——cos| 2x+—|r=—
x—y 4 2 3 3 3 4
1+tan
tan(£+x_y]:£:>—2:ﬁ for all x
4 2 b l—tan > 2 b f[n] 5 T 5
. J 15 )= and therefore of(—j: [—]:1
8) 4 578,
or tanuza_b u
2 a+b 8. (¢ Wehave +=tann0 and

Vn

4. (¢) Wehave sec? (a+2)x=1- a’
v, =V,_1 _cosnBsec” 6 —cos(n—1)0 sec" 1o

n—1 sin(n—1)0sec” ' 0

csec’x21=(1-a?)21=a=0

u



_ cosnBsecO—cos(n—1)0 cosnO—cos(n—1)0cos0

sin(n—1)0 cosOsin(n—1)0

_ cos(n—1)8cos 6 —sin(n—1)0sin O —cos(n —1)0cosO

cosOsin(n—1)0

=—tan0
so that M+lu—”:—tan6+mnne;«t0
U, nv, n
9. (o) sinl+cosl:\/§sin(£+lj
2n 2n 4 2n
\/; \/— . (moom
—= 2s1n[—+—j
= 4 2n
n .(nt w™ LT 1
sofor n>1, —=sin| —+— | >sin—=—
242 4 2n 4 2
thenn >4
Si '(” “j 1forall n>2 t\/;<1
ince sin| —+— | <1forall n>2, weget =
4 m SN}
or n<§
so that 4 <n < 8. By acual verification we find that
only n = 6 satisfies the given relation.
10. (&) We have tano tan 2o+ tan 2o tan 4o + tan 4o tan o

_ sina.sin 2o cos 4oL +sin 2o sin 40, cos o + sin 4o.sin o.cos 2a.

cosacos2a cos4da

_ cosoacos2acosda —cos(a + 20+ 4a.)

cosa cos2a cos4da
[ Using formula of cos (4 + B+ C)]

- cos7a

cosa cos2acosda

(cos2m)(2sina)
2sin o cos o cos2a cos 4o

=1-

B 4sin oL a 8sin a
2sin 20.cos 20.cos 4a. 2sin4a.cos4a
_ . 8sina 8sinaw
sin 8a sin(2m+ o)

11. (@ asinx+b{cos(x+0)+cos(x—0)}=d

= asinx+2bcosxcos0=d
= |d|<Va?® +4b% cos’ 0

d?> - a? d?> - a?
=|cos0 [~
21b|

= cos’ 0>

12. (a) Given cot =cot 4+ cotB+cotC

= cotO—cot 4 =cotB+cotC

cosOsin 4—sinOcos4 cos Bsin C+sin BcosC

sin0sin 4 sin Bsin C

_ sinA4sin0sin(B+C) sin’ Asin®

= sin(4-0) = — =
sin BsinC sin BsinC
[~A4+B+C=nm]
sin? Bsin®
Similarly, sin (B—0)= —— and
sin Asin C
. sin® Csin @
sin(C—0)=—————
sin Asin B

. sin (4 — 0) sin (B —0). sin (C—0) =sin>0
We have K| = tan 270 — tan 0 = (tan 270 — tan 90)
+ (tan 90 —tan 30) + (tan 30 — tan0)

13. (a

sin20  2sin®
cos30cosO cos30

Now, tan30—tan0 =

2sin 30
=/ a

Similarly, tan96 —tan36 = nd
cos960

2sin 96
cos2760

tan 2760 —tan 90 =

sin99 sin30 sinO
1= + + = 2Ry
c0s270 cos90 cos30

14. O

.2 .4 . 8
Let S=sm77t+sm—ﬂ+smTTE and

2 . 4n . 8¢
C =cos— +sin—+sin—
7 7 7

Then C4+iS=a+a®+a* )

2r .. 2w . .
where o = 0087 +1i smT is complex 7% root of unity

and
C-isS=al+a’ +a’ .. (i)
s ol = o, etc
Add (i) and (ii)
7

20=a+al+ad+..+af=2 _laz—l Coal =1)
o —

1
- C=——
2

V7

Also Multiple (i) and (i), ¢2+8§2=2—=>§5=""
2



15.

16.

17.

@

b)

b)

a 1
7_‘_7
tan((x-i—ﬁ): tana’+tan[3 — a+1 2a+1 ;
I-tanatanfp | _ a
(a+1D)2a+1)
where x2 —x=a
a 1 a 1
+ +
__a+l 2a+1 _a+l 2a+1=1

1 1 a N 1
a+l 2a+1 a+l 2a+1

e 5n
Hence 0L+B=Z (Note : a+f cannot be T)

o<P<y<d and sina=sin=siny =sind =k
=>B=n-a,y=2n+0,0=31-0a
So that the given expression is equal to

- 3In—a

4sin%+3sin(n j+25in2n2+a+sin

= 4sing+_’acosg—2sing—cosg
2 2 2 2

a a } a o
= 2(sin—+cos—) =2, /1+2sin—cos— =21+ k
2 2 2 2

Given tan0 = ntan ¢

tanO—tand (n—1)tan¢

Now tan(0 — ¢) = =
©=0) I+tanOtan¢ 1+ntan2¢

= tan(0—¢)= — "L
cotd+ntan¢d

(n-1°
cot? o+ n? tan? O+2n

= tan’ O-9¢)=

_ (-1’
(cotd—ntand)® +4n

. o 1
Denominator is minimum at tan? o=—
n

So, maximum value of

(n-1%  (n-1)
0+4n 4n

tan? (60— ¢) =

Let a denotes the side of the rhombus and a its acute
angle.

18. (o)

a B
Then OC = asin E

o a/2
= AC=20C = Zasinz

@

oH

and OB = acos%

a
= BD:2acosE D

Since it is given that BC =+ ACx BD

. a o
jazmzﬂzwusina or

. 1 .
sina =E:> o =30° . Since 0 < <90°
19. (@ Wehave, tan ko tan(k +1)ow +1

_ sin kasin(k +1)ou + cos ko cos((k +1)a

cos ka cos(k + 1o

coso sina

= = COt
coska cos(k +1a

“cos ko cos(k +1)a

_ sin{(k + 1o —ka}

.cota
cos ka cos(k +1)a

_sin(k +1)ocos ko — cos(k +1asinka

coska cos(k +1a
= {tan(k +1)a. —tan ka.} cota
", tan ko tan(k + 1o

=—1+ {tan(k + 1) — tan ka.} cot o

n
Z tan ko tan(k + 1o
k=1

=-—n+ {tan(n+1)o —tan o} cot o
=-n—1+tan(n+1)ocota
20. (@) a cos(og +6)+a,cos(a, +0).....
+a, cos(a, +0)=0
= (aycosay +a cosoly +...+a, cosa,, ) cosO
—(aqsinay +ap sina, +...+a, sina,)sin®@ =0

= a;sinoy +a, sina, +...+a, sina, =0
(since sin 0 # 0)

and a; cosay +a, cosay +...+a,cosa, =0



21.

22,

©

b)

Now,

ay cos (o] +A)+ap cos(oy +A)+...+a, cos(a,, + 1)
= (@ cosol +a, cosOly +...+a, cosa,, ) CoS A

—(aysinay +ap sinay +...+a, sina,, )sinA =0

2 -1 2- +2 -1
14 coso = 1+ cosf _ cosP+2cosf

2—cosf 2—cosf
_ 1+cosP
2—cosf
cosZE
= cosz—=—2B ...(1)
1+2sin? 2
2
cosZE
=>l-cos”" —=1- 25
1+2sin® 2
2
1+25in2ﬁ—cos2E 1+2sin2E—[1—sin2E]
_ 2 _ 2 2
1+2sin? P 1+2sin? B
2 2
o 3sin’ B
:>s1112—=—2B Q)
1+2sin? £

Divide equation (2) by (1)

As the triangle is acute, tand, tanB and tanC are
positive.

AM > GM

tan A+ tan B+ tanC
= > \3/ tan Atan Btan C

3
equality holding if the numbers are equal, i.e.,
tan A =tan B=tan C
Now, 4+B+C=mn;..B+C=n—-4
s.tan (B+ C)=tan (n—A4) or

tan B+tan C
l-tan B.tanC

tan 4 + tan B + tan C =tan 4. tan B. tan C = x (say)

=—tan 4 or

23.

24,

25.

b

©

(©

3
x
.. from, (1), 52 Ix ;or ;—7 >x

2x 2427 =33

oo tan 4. tan B. tan C > 3\/5 , equality holding when
tand =tan B =tan C

.. A=B=C,i.e.,the triangle is equilateral.

The first equation can be written as

Asx>0, x2 > 27;

xsina+yx2sinacosa+zsina(3—4sir12 a)
=2x2sinacosacos2a

:>x+2ycosa+z(3+4cos2 a-4)
:4cosa(2‘:os2 a—1)assina#0
= 8cos’ a—4zcosza—(2y+4)cosa+(z—x) =0

z +2 Z—X
a—Ecosza—y cosa+

= cos3 =0

which shows that cos a is root of the equation

3z zZ—X

poZp Y¥2
2 4 8

Similarly from second and third equations we can varify

that cos b and cos ¢ are the roots of the above equation

Letx=tan 4, y =tan B and z = tan C, then

xytyz+zx=1

= tan 4 tan B + tan B tan C + tan C tan 4 =1

=24+2B+2C=n

~otan (24 +2B)=tan (n—2C)=—tan 2C
tan2A4+tan2B8
-
1-tan2A4tan2B
= tan2A4+tan2B +tan2C =tan2Atan 2B tan 2C
2tan A 2tan B 2tanC
= 2 2 2
l-tan“4 1-tan“B 1-tan“C

=0

=—tan2C

B 2tan A 2tan B 2tanC
1—tan? A'l—tan2 B'l—tanZC

X y z
1-y2 1-22 A-xH1-y*)a-z%)

1
Let a,=cos 0, then a,,1 = ﬂ/E(l +a,) gives

a =\/%(1+a0) = \/%(Hcose) = cosg

4xyz

a, = \/%(1+a1) = \/%(1+cosg) = coszi2

1 1
a; = \/E(1+a2) :\/5(1+c0s2%) = cosz%....etc



26.

27.

@

@

(11 a2 a3 (ln =

o 0
COS—COS——COS——...COS—— =
20 22 93 2"

. a ay az..fow= lim aa, ...a,
: n—>o0

~ lim sin@ lim sin® _sin0
nwan o Y ”—m(sine/fﬂe 0
2 0/2"
1—6!% _\ll—cos29_e
Loay ay az...to © ~ sin®
0
(-2 )
1-a
2COSL—OJ =cos0 =q
ayay..to ©

Given tan BtanC = p

sinBsinC cos(B-C) 1+p

cos(B+C) 1-p

cosBcosC

= cos(B—C) = G“L—pj (—%}
-p

3n
: 0SB_C<T = —L<cos(B—C)S1

V2
o1 1+p 1 l+p
< —E | == <] > 2 ——
V2 [1—17}( \/Ej I-p

= 1+—pz—\/Eand
l1-p

1+p<1
I-p
= p<10rp2(\/§+1)2andp<00rp>1

" pe(=2,0)U[(N2+1)%,)
Givenf (x)=ax+b .. f'(x)=a
Since a <0, f(x) is a decreasing function

s f(-1)=2andf(1)=0
=-a+b=2anda+b=0..a=—1landb=1.
Thusf(x)=—x +1

Clearly /' (0)=1, f(‘l‘j 23, f(=2)=3,

1 2

<1

28.

29.

@

©

Also, 4=

1+cos20 +(1—00829]2
2

:l+lcos26+l—100529+lcos2 20
2 2 4 2 4

3 1(1
4 4 2
3 1
. =<AL]l= f1=|<4L£(0)
4 4
cotzQ—I
1+cot®—cot—=1+ 0 —cot—
2cot—
2
0 0 0 o Y
2cot— +cot? ~ —1-2cot? — _(COt_lj
_ 2 2 2 _ 2 <0
2cot9 ZCot9
2 2
0<9<E
2 2
0
= 1+cot9£cot5
cos A+cosB+cosC
=ZCOSA+BCOSA_B+1—ZSin2£
2 2
. C - . C
= 2sm5.(cos —smEj +1(-. A+B=n-0)

< 2sin£(1—sin£j +1
2 2

A-B . ]
is 1
2

(D)

( the greatest value of cos

Il
—_

and equality holds when cos

. cos A+cos B+cosC < I—Z(Sin2 %—sin%j

= —Z(Sinzg—sin%+%) +2.l

4
2
3
=——2(sin£—l] Sé
2 2 2 2

equality holding when sin

Nl
N | =



3
Thus, cos A+ cos B+ cosC < 5
equality holding when (1) and (2) both hold, i.e.,
T
when4=B=C= 3
30. (d Using AM. 2GM

1
= E(3tar129+1200t2 0)>6

= 3tan2 0+ 12cot® © has minimum value 12.

31. (¢) sinx+cosx-+tanx+cotx+secx+cosecx =7

sin x + cos x
L ) _

Sin x.cosx

= (sinx+cosx)+[ - ]
sin xcosx

= (sinx+cosx)[1+ _2 )=(7— _2 )
sin 2x sin 2x

. 4 4
= (l+sm2x)(l+ + — j
sin?2x sin2x

4 28

sin 2x

=49+

) (squaring both sides)
sin” 2x

— sin 2x—44sin? 2x +36sin2x = 0
= sin2x=22-8/7.

tan® x —2tan> x —tan® x + 2 tan x +1

32. @

=tan? x+tan® x—2tan> x+2tan x — 2 tan’ x +1

= (tan2 —tan x)2 + 2(tan x — tan? x)+1=4.

33. (@ cot?36°cot?72°=(cot?36°cot? 72°— 1)+ 1

_ (cosz 36°cos? 72° —sin> 36°sin> 72°\

+1
sin2 36° sin2 72°

~ ((1 +c0s144°)(1+ c0s 72°) — (1 — cos 144°)(1 - cos 72°))
4sin” 36°sin’ 72°
|= cos144° +cos 72°

+1
2sin? 36°sin? 72°

cos108°cos36°

" sin236°sin2 72°

_ —€0872°c0s36°

+1=
sin” 36°sin” 72°

+1

_,_(cot36°cot 72)°
a cos36°cos 72°

- 25in36°(cot36° cot 72‘:’)2
a 2sin36°cos36°cos 72°

_ 4sin36°(cot 36°cot 720)?
sin144°

=1

34.

3s.

©

— cot?36° cot? 72° = 1— 4 cot? 36° cot? 72°
. 5cot?36°cot? 72°=1

= cot? 36°cot® 72° = %

ALTERNATIVELY :
cot A.cot B = M+l
sin A.sin B

= cot36°.cot72°:ﬂ+
sin 36°.sin 72°

—sin18° = 1
sin18°.cos18°.cos18° 2cos> 18°

1
l——
1+ cos36°

\/§+l
J5+1 1

cos36° 4 1

B 1+00336°_1+\/§+1 _\/§(1+\/§) 5
4

— cot? 36°.cot> 72° :%

. 6 6
sin- x COoS X oy
3 and 3 are positive numbers.

AndAM =2GM.
. 6 6
sin” x |, 7C0s° X 6 6
- 3+32 ,[35111 X+cos” x e

5 ’31—%sin2 2x
1
= 3oin®r ge0s®r 5530 =2318

ALTERNATIVELY :

6 6
Clearly the equality (1) holds for 35" ¥ = 3¢0s ¥

6
. 6 6 (1] 1
= SIn X=CO0S X=| —F— =—

2 8
.6 6 .2 2,0\
Tg =sin” 0+ cos Gz(sm 0+ cos 6)
—3sin” Ocos’ e(sin2 0+ cos’ 6)
=1-3sin” 0cos> 0
. 4 4 . 2 2 2
Ty =sin” O+cos ez(sm 0+ cos 6)

—2sin% 0cos® 0 =1-2sin’ Ocos> O



=Ty (1 —3sin’ 0 cos? 6)—(1 —2sin? Ocos’ e)

T - 1-3sin% 0 cos’ 0

—sin®0cos> 0 —sin% 20 3

= = =m
1—3sin2600s26 4—3sin2 20

.2 4m
sin“ 20 =—
= 3m—1

4m

osSin22931:0s3

36. (b) sin6+sin¢=x/§(cos¢—cosﬂ)

= sinmcosH = \/gsinmsinu
2 2 2 2

= sin

OZ(I) [cose—;q)—\/gsin?} =0

+¢ 6-¢ 1

=0 or tan——=—

. 0
3sm2 > NG

= 0+¢=2nm o 9—¢=2n7t+§

Now, sin30+sin3¢ =sin30—-sin30=0
or sin 30 +sin3¢ = sin 360 —sin(180°-30) =0

37. (@ Givenexpression

( .om . 3n . SnJ( . nj
=| sin—sin—sin— || sin—
14 14 14 2

el o 2)

= sin2 lsin2 3—Ttsin2 S_n
14 14 14

) (n 67‘(] . [n 4nj . [n an 2
=|sin| —=—— |sin| ——— | sin| — — ==
2 14 2 14 2 14

X
4sin” —
3 2
(o Peos? o2 T) 1
7 7 4sin? T
7
1 2 3
= sin? == cos? —nco 22n
4sin® = 7 7
1 . 2( 4n)
= sin“ —cos” | 1——
16sin® = 7

1S1 :me[—l,O]

38.

1 . 2[ TC] 1
=—sin“ | n+—| =—
64sir12E 7 64
7

ALTERNATIVELY

.m . 3n. 5t . In . 9n . 1ln . 13n
sin—sin—sin —sin—sin—sin——sin——
14 14 14 14 14 14 14

61 4r 2n 21 2r
= C0S—COS— COS—COS— X 1 X cos—

14 14 14 14 14
4 6m
X COS— X COS—
14
[ 27 4n 675]2
=| cOS— X COS— X COS—
14 14 14
2
(sin23.2—n\
_ 14
3 . 2n | (byformula)
2°.sin—
14
_ 1
64
cotPsin x 3
cosx————=—
2 2
—tan2 ¥ *
1-tan 2 cot[}tan2 NG
- — = —
1+tan2£ l+tan2£ 2
2 2
3
= l—tanzf—cotBtanE =£(l+tan2£j
2 2 2 2
= (2+\/§)tan2§+200t[3tan§+(\/§—2)=0
= tan” —ZcotBi\l4cot2B+4
an— =
2 2(2+43)
_ —2cotB*2cosecf
2(2++3)
- tanﬁz—cotﬁ+cosecﬁ
2 (2+x/§)
or tan> — —cotf3 —cosecp
2 (244B3)

= tanfztanEtaHISO or tanfz—cotﬁtanlf’
2 2 2 2



39.

40.

b)

@

nsin? 0+ 2ncos(0+ o) sinasin®+cos2 (o +6)

= nsin® e+ncos(6+oc){cos(e—oc)—cos(9+oc)}

+2cos? (0+0a)—1

= nsin? 9+n(cos2 0 —sin? oc)
—ncos? (0+0a)+2cos (o +6)—1
= nsin? 0+ncos’> 0—nsin o +(2—n)cos? (0 +0a)—1

=(n—1)-nsin® o+ (2-n)cos? (0+a)
It is independent of 0 if n =2

We have sec cosecH =

sin 20
© 0<0<m =0<sin20<1
= secO cosecO >2

Thus the product of roots = 2

Again sec0+cosec > 2+/sec OcosecO > 22

(. secO > 0, cosecd > 0)
. . Tc
equality holds if 6 = Z

Thus the product of roots > 22

sin 0+ cos O
Also, secO+cosecO = ———

sin6cosO

2 1+2sin0cosO

= (secO+cosech) — >
sin“ Ocos” 6

(S = sum of roots and P = product of roots)
Now for the option (A) roots are non-real

. 8

For the option (B) sum of roots = 3 <22
. 10

For the option (C) sum of roots = Y > 242

product of roots = g =2

0

But §2 :170 and P2 +2P=4+4=38

. §2#=Pri2p
Finally for the option (D) S = NIEES 2\/5, P=3>2

Also, p2 y2p-94+6=15=52

41.

42.

43.

b)

(©

(©

Giventhat A+ B =%
T
= cosAcosB=cosA cos[Z—A)

= CoS A[cosﬁcos A+ sinﬁsin A}
4 4

A .
_ o (cos A+sin A)

NG

_ cos” A sin Acos 4

Z

_ l+cos 24 sin2A4

= +
22 22
1 N cos2A+sin2A4

22 22

:L+lsin(£+2A).
2 4

22

= maximum value of cos Acos B is

11 1+\2
22 2 22

tan (1t cos0) = cot (1 sin 0)

= mcos0 =(§—nsin9} +nm

. 1
- cos@+sm6=n+5, nel

1 1
sinf+cos®=—, or ——
= 2 2

('.'—\/§£c059+sin9£\/5)

3
— sin0cosf=——

8
= co0s0,sinB are roots of the equation
= 8x? +4x-3=0

3tan A—tan> A

We know tan34 = >
1-3tan” 4

Putting 4 = 40° and squaring we get
2 2
(1-3tan®40°)" 3 = tan? 40° (3 tan® 40°)

= tan®40° —33tan* 40° + 27 tan” 40° = 3



44.

(¢) On expansion we get

cos(6; -6, ) cos (63 —6,)
+cos(61 +92)cos(93 +64) =0
= (cosB; cosb, +sin6; sin6,)

(cos 63 cos6, +sin B3 sin6y )
+(cosB; cosB, —sinB; sinH, )

(cos63 cos0, —sinB3sin6,) =0

= 2c0s0; cos0, cosB3 cosO,

+ 25in 6; sin 0, sin B5sinB, =0
. tan©; tan 6, tanO5 tanO, = -1

1 1

. 2640
sin ...COS
2sin 2n 2% -1 2% -1
264 1

= P=

1 Sin[ 2657:]_ 1

64 T 464

264 Gin 2n 2°%-1) 2
264 1

45. () We have = +
0 60— 0+
cos COS( d)) COS( ¢) 47. (a) The given equation may be written as
_ c0s(6 +¢)+cos(6-9) sin(a.+B—y)cos(c —B+y) _sinycosp
cos(0+¢)cos(0-¢) tan(oe —B+7vy)cos(a+B—y) sinBcosy
= 0820 +cos2¢ = 2cos? Ocosd sin2o.+sin(2B—2y) sinycosfP
= 2cos? 0—2sin’ ¢ = 2cos’ Ocos sin20.—sin(2B—2y) - sinBoosy
5 5 Using componedo and divendendo, we get
= 2cos” O(1—cos¢)=2sin
( ¢) ¢ sin2a. _ sinycosP+sinfcosy sin(B+7)
— cos? 0. 2sin> [ — 4sin2 900529 sin(2B—2y) sinycosp—sinfcosy sin(y —p)
2
N sin 20 _sin(B+y)
= cosOsecd =42 2sin(B—y)cos(B—y) _ sin(y —p)
5 o — sin2o+2sin(B+vy)cos(B—-y)=0
2 2 2
46. (a) Let P=cos T lcos T {cos{—2 sin2a. +sin 2B +sin 2y = 0.
264 4 264 4 264 4 = ¥
COMPREHENSION TYPE
1 1 . o o
1. (@ Let C:1+Ecos2a—7cos4a+ cosb6a —.... _ /ZCosa(COSEﬂ'SinE]
1. 1 . 3 . )
and S ZESIII Z(x—ﬁsm 4o+ sin6boL—... Equating real part
o
1 ; 1 1.3 =/ — =
CtiS =142 _ﬁel4a+246 6o C Ecosoccos2 cosa(l+cosa)
. o\1/2
(14 Q20 - ) sin 20 )2 2
( e ) (1+ cos2a + isin 2a) 2. (@ Let C:1+n£cosB+n(n+1)a—2cos2B+...
5 . 1/2 ¢ ¢
:{ZCos a+i251noccosoc}
2
_a .. nn+1l)a” .
- 1 —£<oc _n S=n—sinB+ —2s1n2B+....
=+/2cosa(coso+isina) ) ) ¢ oo



v

4. (b) As the particle moves k centimeters along the arc of a

2
C4iS=1+n2eB 4 ”(”Jrl)a_zeZiB v circle? of radius k,. hepce in one r(.)t.ation it. covers
c 21 ¢ 1 radian. The first time it crosses positive y axis then it

a i) " sin A " covers — radian
=[1——e’3) =|1-——=(cos B+isinB) 2

c sinC

T Lo . .

— sin” C[sin C — sin 4 cos B — isin Asin B 1 <E <2 = Particle is travelling on the circle C,

=sin” C[sin(B + A) —sin Acos B —isin Asin B]"
=sin” C[sin Bcos A—isin Asin B] "

s n

sin” C L " ,
=2~ (cosA—isin A)" = < (cosnd + isin nd)

sin” B b"

n

Equating imaginary parts S = C—nsin nA
b

4(1,0)

1 2 1 3
3. @ Let C=cosZ+—cos"t+=cos>trt...
3 2 3 3 3

5. (¢) When the particle first time crosses postive x-axis then

dS=sin® 1 . 2x 1. 3¢ it covers 2w radian
e T e T - 6<2m<7 = Particle is travelling on the circle C,
6. (d Particletravels 1 cmat C,2cmatC,,3cmat C;, 4 cmat
) ’% 1 i%ﬁ 1 i%ﬂ C,, ScmatCy, 6 cmat Cgand (2n—6) x 7 cm at C..
L C+iS=e +Ee +§e +e.. In addition it travels 1 cm each along radial direction
Tc Tc C1t0C2,C2t0C3,C3tOC4,C4tOC5,C5t0C6
in/3 ..
=—log(1-¢'™"") = —log(l- COSE —1isin E) and Cg4 to C;. Total distance travelled

=(1+2+3+4+5+6)+7x(2n—6)+6= 141 —15

= _1og(%—i§J = —{%log[iJr%] —itan"! \/5}

Equating real parts, ¢ = —llogl =0
2

REASONING TYPE

sin(Z"O) r T
1. @ cosOcos20 cos220...cos(2"710) RETEYY Also, 31
2 .2
- 2
[ 27n) 2. (@ coto—tang = XS & COSTY 5 ot2a
Smkz” _1J P sino cosal 1sin -
:—n if 0= p 2
: 2" —1
2" s1n(2n —lj Now
tana + 2tan 20, + 4 tan 4o + 8tan 8o —16cot 160
sin[n+ j =tana + 2tan 2o + 4 tan 4o + 8 tan 8ol
2" —1 1
= T = _2_,, +8(cot 8a, — tan 8at) = tan o + 2 tan 2a.
27 sm( j ’
2" +4tan 4o + 4(cot 4o —tanda) = ....... =cota



3. (@ Letg(x)=6sinx—8cosx+5
4. (@ sec?0x1 = _ ¥ o,

Max. value of g (¥) = /62 +82 +5 =5+10=15 (x+y)*
Min. value of g (x) = — /6 +8% +5 =5-10=-5 = (x=1)><0 = x=y=0
. 11 1+tan’0 1+n
.. The range of f(x) = is R— [——, —j 5. sec20 =———— =——, which is always rational
g (x) 5715 @ 1-tan?0 1-n Y
= itis an unbounded function = f(x) has no maximum provided n=1.
and no minimum values.
@E MULTIPLE CORRECT CHOICE TYPE
1. (bed) Given: tan34 =k ...(1) 14 cosO 2cos? 9
tan 4 2. (abed) Wehave, 1+secH= = 2
cos0 cos
tan3A-tand _ k-1= ﬂ =k-1 similarly for others.
tan A cos3A4sin A
2cos? 0 2 2 1
2cos 4 cosd k-1 5 2 2 2"
- —k-1= S £.(0) = tan 2. 2 2cos 8 2cos72” 9
cos34 cos34 2 cosO  cos20 cos20
= (a) is incorrect
. tan3A_k sin34 cosA_k O », 0
Again and = cos3d sind " [c0s0.c0s20.......cos 2"~ 0] cos 5
=tan—.2
2 cos2"0

sm3A_k 2 3 2k

T sind k-1 k-1 " g
__SmY o S =tan2"0
cos2"0 2" sin@

3sinA—4sin® 4 2k
- =

sin 4 k-1 . .
— | =tan 4.—] =1,
fz(m) [ 16) -

— 3—4sin® A= 2k or4sir12A:u
T T
— | =tan 8.—)21
ﬁ(szj [ 32

k-1 k-1
Similarly others are also true.

k-3 .
= 0<ﬁ<4 [sind#0orl1]

k-3 5

Now, -— >0 isk<lork>3 L) 30 (@) sinp,:%:cosﬁzig
k-3 according as tanf3 >0 or <0

and 1 <4

B . 5sin(o+B)—12cos(o+B)

3k—1>0 — k<l or k> 1 (i) = 5[sina cosP +cosasinf]
—12[cosacosP —sinasin 3]

(i1) and (iii) simultaneously hold if % < % or k>3 =(5cosP+12sinP)sina

+(5sinf3—12cosP)cosa



25 144 . 60 60 o 2bc
=| —+—|sina+| ——— [cosa :>sm¢—ﬁ
13 13 13 13 a -b"-c

=13sina if tanf >0 ) 2
b Similarly we get sin© = %
= {(Ssin(a+B)—12cos(a +B)} coseca =13 a”-b"+c

If tanB<0 then Ssin(a+P)-12cos(a+P) 5. (abed) sin® A+sin® B+sin> C= %(1 —c0s24)

119 . 120
=——sino+——Ccosa

13 13 +%(l—cos23)+sin2C

= [Ssin(a+ B) — 12 cos(a + B)] cos eca

1 .
= 1——(0052A+c052B)+sm2 C
119 120 2
=—+—cota
13 13

1 .2
4. (b,c,d) From the first relation we have =1- 5 {2cos(A4+ B).cos(4—B)}+sin” C
a[sin(0 + ¢) —sin(0 — )] = b[sin(6 — §) + sin(6 + )] )
=1+cosC.cos(4—B)+1—-cos” C
= 2asindcosO =2bsinBcos ¢

=2—cos® C +cos C.cos(A—-B)
= atan¢ = htan O = (b) is correct

~.sin® A+sin? B+sin? C <2—cos® C+cosC
{-.- the greatest value of cos (4 —B) =1}

e :2—(0052C—cosC)

1) 1
) ) :2—(c052C—cosC+—j+—
From the second relation replacing 4) 4

tangzl[btangﬂz] we have 9 1?2
2 a 2 =——|cosC——
o
atang (b(btan5+c) ~.sin® A+sin® B+sin® C S% ..... )]
a2 ® D TRE y .
—tan 2 a 1_{(btan2+c} Now, for positive quantities, AM > GM
a
) 2 2 )
ol - o ) sin” A +sin” B +sin CZ%/sinzAsinzBsinzC
= tan—[a —(btan—-+c¢) } 3
2 2
2 2 2 2
:b(btan9+c] (l—tanz i] . from (2), 4 sin A+sin“ B+sin” C
2 2 3 3
> (sin Asin Bsin C)%3
= tan%(az—bz—cz):bc[1+tan2 %j ( )
%Z(SinAsinBsinC)Z/3 or
¢
2tan5 2be ;

= = 2
2 2 2
1+tan2% a”=b"—c SinAsinBsinCS(%jz,i.e., %



6.

7.

(a,¢) (i)

(b,0)

Also,

sinZ A+sin B+sin®> C <2—cos? C+cosC

= sin? A+sin’ B <
1375 1475
48 48

(1375 14n) [ 3n 275]
= 30 € T——, T——
16 16 16 16

i.e., 3a € II quadrant = sin 30 > 0

A 1375 147t 1ln 10w
gain 2q e T, T———
24 24 24 24

i.e., 2a € Il quadrant = cos2a < 0

1+cosC

sin 3o,
So that
cos2a

14 1
(i) o lan 187 =3a
487 48

is negative
14t 187
el —,—
16 16
2n

2n
Joeg|m TR n +E i.e., Il or IIT quadrant

so that sin 3a can be positive or negative and

20 € Tc—lo—n,rc—ﬂ i.e., I quadrant
24 14

sin 3o
os2o

= cos 2a is negative and hence can be

positive or negative.

- _(18n 23n

(iif) * <\ 4848

3o e 7:+E,Tc+7—7t = 3a e III quadrant
16 16

so that sin 3a is negative

and 20 € n—@,n—l = 2a e II quadant
24 24

sin 3o
0s2a.

= cos 20 is negative = is positive.
We have

cos* 0 —sin* 0 = cos® 0 sin” 0 = cos 20

8. (a,b,)
9. (bo)
10. (b))

= (<2b)% —4b=(-4)* -4 x2

b -b-2=0=b=-1,2

Since tan(@ + %j =3tan30

1+tan® 3.(3tan 6 —tan’ 0)
1-tan® 1-3tan’ 0

= 3tan*0-6tan?0+8tanO—1=0

If tana,tanf,tany,tand are the roots of this

equation, then

> tana = sum of roots =0

2 tano tanf3 :%6: -2

Y tano tanf tany = —g and

tana tanP tany tand = ——

2a=[sinx]2+sinx — sinxel(asael)

— [sinx]=sinx = 2a=sinx(sinx+1).

Also, sin x can take the values — 1, 0 and 1 only

— a can take two values 0 and 1.

cosA+cosB =1

{252

A+
= 2005(

1
= cos(4-B)= -3

e

. [ A+
|cos A—cos B |= 2sm[

oL /1_1=F
2 3 3



11.

12.

1.

(a,b) We can write the given equation as
. 1-cos30° [2-4/3
5 13. (abd) sinl5°= =
( A A] [ A A] 2 4
sin—-—cos— | =|sin—-cos—
2 2 2 2 = an irrational number
A A A A . [1+cos30° 2443
or |sin——cos—| =|sin——cos— cosl5° = =
2 2 2 2 2 4
y y = an irrational number
= sinE > cosE i
sin15°cos15° = Esin30°
. (4
or sm(——Ej 20 = 0 sﬁ—ﬁs TT.
2 4 2 4 1 .
= Z = a rational number
1 1 2
(ac) y+;22 = y+; >42. sin15°cos 75° = sin“ 15°
2-+/3
But sinx+cosx <~/2 = 4f = an irrational number
1 . \/_ 2
= y+—=2andsinx+cosx =2 14. (b0 ¥ = cos xcos(x +2)—cos” (x+1)
1
n =—[cos(2x+2)+cos2—(1+cos(2x+2))]
= y=1andsin[x+2]=1 2
1 )
=—(cos2—-1)=—-sin"1
e 2
or y=landx=—.
4
.. Graph is a straight line y = —sin? 1, which is
parallel to x-axis
EE MATRIX-MATCH TYPE
A-q;B-r;C-s;D-p 2. A-pgrs;B-rs;C-q,rs;D-q,s

1. 1
A cos? 525 —sin? 225 = c0s75°co0s30°

3-3

_A3-1 43
= XT

22 NG

2 2
B) cosz%+cosz4—:=(ﬁ_l] +£ﬁ+l} =%

4 4

V5 +43

(C) sin24°+cos6° =2sin54° cos30° = —

(D) sin?50° +cos?130° =1

(A)  £(0) = (sin O + cosec)? + (cos 0 + sec 0)?
= sin” 0+ cos? 0+ sec’ O + cosec?0 + 4

=5+1+cot26+1+tan26=9+(tan9—cot9)2 >9

(B) sina-sinf=a, cosa+cosB=>b

:(12+b2=2+2cos(oc—i-[3)=4cos2 <4

atp
2

sindA+sinB _ . (A+B
© 5 <sin

. . LT
S.sinAd+sinB < 2s1nz



(D) Let 4="7 cosx +6sinx =6 (2 cosx + sinx) — 5 cosx

(sinA4+sinB) <1

1
orﬁ
=6—5 cosx
Now, 2 cosx +sinx =1 = sinx=1-2 cosx

= sin®x =1 — cos?x = 1 — 4cosx + 4cos?x

4
c.cosx=0or g.So,A=6or2

A-r;B-s;C-r;D-p

(A) sin9+cos6=2 and sin@cos0 =<
a

B)

©

D)

a

Now (sin 9+cos@)2 =1+2sin6BcosO

b? 2
:>—2=l+—C:>a2—b2+2ac=0
a a

The expression is

COS ysin x —sin y cos x + sin ysin x + cos X oS y

=sin(x— y)+cos(x— )

K
=+/2sin Z +(X=¥)¢ which vanishes if
- T
—+(x—y)=nnor (x—y)=nn——
2 (x=y) (x=») 2

3
We have sin2B = Esin 24 and 3sin?

A=1-2sin’ B =cos2B

Now cos(4 + 2B) = cos A.3sin’

A—sinA%sinZA =0

cAr2B=" o T
20 2

We have tan(4+ B)+tan(4—-B)=4;

T T
tan(4 + B)tan(4—-B) =1 :>2A:E or A:Z

Also, tan[E+B] +tan[£—8] —4
4 4

1+tan B l—tanB_4
l-tanB 1+tanB

1-tan’ B 1
l+tan’ B 2

1
or cos2B =—
2

A-q;B-p,s;C-r;D-p

(A) y=cos?0+sin* 0 =cos® 0+sin? O(1 - cos? )

B)

©

D)

3
—1-Lin200 = <<t
4 4

tand<0 = 4s* = 0<cB+C<l
2 2

tan B+tanC
>0

= tan(B+C)>0 > ———
l-tan BtanC

= O<tanBtanC <1

cos?0—1

cos”+cos0

Let y =

= (y—l)c0526+ycose+l=0

= cosO=-lorcos0 :L

-y
—1<L<1
-y

= y<0ory>2

y=tan 4 tanB:tanAtan(g—Aj

- 1+\/§x

J , Where x = tan 4

= x2+\/§x(y—l)+y=0

" xeR = 3(y-1)*-4y>0 = yS%oryZ3

T
Also,O<A,B<§ = 0<tanA,tanB<\/§
= O<tanAtanB <3

1
L 0<y<s—
Y23



EE NUMERIC/INTEGER ANSWER TYPE

Ans:3

Given, 6cot0 = cot(0 — a) + cot(6 + 0)

_cos(0—a.) N cos(0+a)
- sin(0—a) sin(0+a)

_ sin(6+ o) cos(0—a.) +cos(0+o)sin(0 — o)
- sin(0 + o) sin(0 — o)

B sin 20
sin(0+ o) sin(6 — o)

3cos®  2sinBOcosO

sin®  cos2a.—cos20 Since, cos6 # 0

. 3(cos2a—co0s20) = 2sin% 0
= 3{(1-2sin® a)— (1-2sin> 0)} = 2sin” 6
= 3(2sin2 0—2sin? )= 2sin% 0

. . . 3.
= 4sin2 0 = 6sin? o = smzezgsmza

2sin? 0

sin2 a

Ans:1
HereA+B+C=n

A B B C C
So, tan—.tan —+tan—.tan—+tan—.tan— =1 ...(1)
2 2 2 2 2 2
A B C
Now, tan® = + tan — + tan® ——1
2 2
2 C

2 4 2 B
tan® —+tan® —+ tan™ —
2 2 2

—(tané tan£+tan£ tan£+tan£ tanéj 1
2772 2772 g oy ) using (1)

1 ( A 3)2 ( B Cjz ( C A]z
=—<|tan——tan—| +|tan——tan—| +|tan——tan— >0
2 2 2 2 2 2 2

Equality holds if and only if

tané—tanﬁ—tang' A=B=C
5" 5" 5 Le.,A=B=

Thus, tan? §+ tan’ £+ tan? %—1 >0 ie,

A B
tan2 —+ tan2 —+ tan2 g >1
2 2 2

equality holding when 4 = B = C, i.e., the triangle is
equilateral.

Ans:3

Given 4+B+C=n
A B C A B C .
= cot—cot—cot— = cot—+ cot—+ cot— ...()
2 2 2 2 2 2
But tané, tanﬁ,tang are in H.P.
2 2 2
cotA cotB cotC in A.P.
= > > > are in A.P.
cot£+cot£— 2c0t£ ii
= 2 ) 2 ... (i1)
B

. .. A B
From (i) and (ii), we get cot —.cot—.cot < =3cot—
2 2 2 2

A C
. cot—.cot—=3
2 2

cot é + CO'[g
Now, 2 2 /CotécotE
2 2 2

B
2cot—

= 222\/5

[From (ii) an (iii)]

. cotg > \/3



4.

Ans: 4
We have

(atanB—\/a2 —Itano

2

+

+

2
Va? +1tanB—\ja2 —ltany)

2
atany—\/a2+ltanoc) 20

= {a2+a2—1+a2+1} (tan2a+tan2[3+tan2y)

2
—{atanoc+\/a2—1tanB+\/a2+1tany} >0

2
4a
= tan2oc+tanzﬁ+tan2y 2— :3Ztan20c24

S



