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TRIGONOMETRY

EXERCISE
sin® sin36 sin96
151. Ifk, =tan 276 -tan®andk, = 0530 T cos90 t cos270’ then
(A) k; = 2k, (B)k, =k, +4 (C) ky =k, (D) none of these
152. Ifx =sin0|sin 0], y = cos 6 | cos 6|, where —— <0 <50x, then
A)x-y=1 B)yx+y=-1 CO)x+y=1 (D)x-x=1
8 8
153, 1f ><C 0 + tan"6 _ _1 , then for every real value of sin2 6
a b a+b
(A)ab<0 (B)ab>0 (CO)a+b=0 (D) none of these
1
154. Ifsinx + cos x = (erVj , X € [0, «], then
(A)x=,y=1 (B)y=0 (©y=2

(D)x=37:t

155. The values of x between 0 and 2r which satisfy the equation sin x /(8 cos? x) = 1 are in AP
with common difference

T T 3n
(A) g (B) 2 © 5
156.

5n
(D) 3
If0 <6< 2rand 2sin20-5sin6 + 2 > 0, then the range of 0 is

(A) [0, %) U [F’T,Zn) (B) [0, %J U (r, 21)  (C) [0, gj U (r, 27) (D) none of these

4
. 1 2 + is equal to
157. The sum of the infinite ters of the series tan-! 3+ tan-! 9 +tan-! 33
T
(A) 3

Y Y Y
(B) 2 () 3 (D) >
158. The greatest of tan 1, tan™1 1, sin"1 1, sin 1, cos 1, is
(A)sin 1 (B) tan 1 (C) tan"t 1

(D) noen of these




159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

If [sin™! cos™! sin~! tan~! x] = 1, where [*] denotes the greatest integer function, then x
belongs to the interval

(A) [tan sin cos 1, tan sin cos sin 1] (B) (tan sin cos 1, tan sin cos sin 1)

(O [-1, 1] (D) [sin cos tan 1, sin cos sin tan 1]

In a triangle ABC, r? + r,;2 + r,2 + r32 + a2 + b2 + c? is equal to (where r is inradius and
ry, Fy, 3 are exradii a, b, c are the sides of AABC)
(A) 2R2 (B) 4R2 (C) 8R2 (D) 16R2

lim V(3-4sinAsinC)
X—>C |A_C|

(A)1 (B) 2 (3 (D) 4

In a A ABC, angles A, B, C are in AP. Then

If r and R are respectively the radii of the inscribed and circumscribed circles of a regular

polygon of n sides such that % = \/E -1, then nis equal to
(A)5 (B) 10 (C)6 (D) 18

If A = cos (cos x) + sin (cos x) the least and greatest value of A are

(A) 0and 2 (B) -1and 1 (C) -2 and 2 (D)0 and 2
: L o n _ An
Let n be a fixed positive integer such that sin =—— + cos -— = —, then
2n 2n 2
(A)n=4 (B)n=5 (COn=6 (D) none of these

If tan o, tan B, tan y are the roots of the equation x3 - px2 - r = 0, then the value of
(1 + tan2a) (1 + tan2p) (1 + tan?y) is equal to
(A) (p - r)? (B) 1+ (p-r)? (C)1-(P-r)2 (D) none of these

The number of solutions of the equation tan x + sec x = 2 cos x lying in the interval [0, 2r] is
(A)O (B) 1 (© 2 (D)3

The solution set of (2 cos x = 1) (3 + 2cos x) =0 intheinterval 0 <x <2rnis

b1 n 5n n 5n 1 3
(A) {5} (B) {5, ?} (C) {5, 3 cos [— 2)} (D) none of these

COS X sinx

The number of solutions of the equation sin®> x — cos® x = (sin x # cos Xx) is

(A)O (B) 1 (C) infinite (D) none of these
The number of solutions of the equation cos™® (1 - x) + mcos™! x = n_zn ,wherem >0, n<0,is
(A)O (B) 1 (© 2 (D) infinite

q(1 b1
tan {Ztan (gj—z} is equal to

5 5 7
M3 ® 16 ©-17 ® 17



171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

The value of sin™? co’c{sin‘1 [2 _4\/5] + COS_l[@J * sec—l(\/f)} is equal to
(A)O (B) n/4 (C) n/6 (D) n/2

In a triangle ABC, 2a2 + 4b2 + c2 = 4ab + 2ac, then the numerical value of cos B is equal to
3 5 7

(R) 0 (B) 5 ©) 3 (D) 5

If G is the centroid of a A ABC, then GAZ + GB2 + GC? is equal to

(A) (a2 + b% + c?) (B) % (a2+ b2+ c?) (C) % (a2 + b2 +c?) (D) %(a + b+ c)?

In an isosceles triangle ABC, AB = AC. If vertical angle a is 209, then a3 + b3 is equal to
(A) 3a2b (B) 3bZc (C) 3c2a (D) abc

The least value of cosec? x + 25 sec?x is
(A)O (B) 26 (C) 28 (D) 36

COSGC2 0 - SeC2 0 .

1
If 6 is an acute angle and tan 6 = $, then the value of

is
cosec? 0 + sec’ 0
(A) 3/4 (B) 1/2 (C) 2 (D) 5/4
If A+ C = B, then tan A tan B tan C is equal to
(A)tanA+tanB +tan C (B)tanB-tan C-tan A
(OtanA+tanC-tanB (D) - (tan Atan B + tan C)
If1+sin®+sin20 + ...... oo=4+2\/§,0<e<n,9¢§,then
b1 b1 b1 b1 b1 2n
(A)e—g (B)9—§ (C)9—§ Org (D)9—3 or 3
The number of roots of the equation x + 2 tan x = ; in the interval [0, 2n] is
(A) 1 (B) 2 (C)3 (D) infinite
. V3 R
The general value of 6 such that sin 26 = - and tan 6 = NE] is given by
7 7n 7
(A) nt + g,nel (B) nt £ F’nEI (C) 2nn + ?’nEI (D) none of these
1 1
The value of tan~! (1) + cos™! [— Ej + sin71 [— Ej is equal to
13n

b 57 3n
M3 ® 1 © 2 Py



182.

183.

184.

185.

186.

187.

188.

189.

190.

191,

If 2 tan 1 x + sin™?! ( ) is independent of x, then

1+x2
(A) x e [1, ) (B) x e [-1, 1] (C) x € (-, —-1] (D) none of these

2n . 2n
The principal value of cos™! | COS ENE sin~1 | sin 3 is

b T 4n
(A) (8) 5 (©) 3 (®) 5

In atriangle ABC, (a+ b +c) (b + c-a)=kbcif
(A)k<0 (B)k>6 (C)0<k<4 (D)k>4

A
If the area of a triangle ABC is given by A = a2 - (b - ¢)?, then tan (E) is equal to

1 1
(A) -1 (8)0 © 4 (®) 5

InaAABC,ifr=r2+r3—r1and4A>E

3 then the range of % is equal to

1 1 1
(A) (gr 2) (B) (gr w) () (gr 3) (D) (3, )

If sin x + sin2 x = 1, then cos® x + 2 cos® x + cos* x is equal to
(A) -1 (B)O 1 (D) 2

If 0 < a < n/6 and sin a + cos o = /7 /2, then tan o/2 is equal to

V7 -2 (B) V7 +2 (C) g (D) none of these

(A) —3 3

sin(a+B+7)
sina + sinp + siny

T
If a,B,y e (05), then the value of
(A) <1 (B)>1 =1 (D) none of these
Solutions of the equation |cos x| = 2[x] are (where [*] denotes the greatest integer function)

(A) nil (Byx==+1 (O x = (D) none of these

wla

The set of all x in (-n, ) satisfying |4 sin x - 1| < /5 is given by

T n 3n 3n
(A) x (—E,ﬁ) (B) x e [_E’Toj (C) x e (_nlﬁj (D) x € (-=x, w)



192,

193.

194,

195.

196.

197.

198.

199.

200.

201.

202,

X
The number of solutions of the equation 1 + sin x sin? [5) =0in[-=x n]is
(A)O (B) 1 (© 2 (D)3
The solution of the inequality (cot! x)2 - 5cot1x + 6 > 0 is
(A) (cot 3, cot 2) (B) (-, cot 3) U (cot 2, »)
(C) (cot 2, ») (D) None of these

If ina AABC, a2 + b2 + c2 = 8R2, where R = circumradius, the the triangle is
(A) equilateral (B) isosceles (C) right angled (D) none of these

sin? A +sinA+1

In any triangle ABC, is always greater than
Y g Z SinA ysdg
(A)9 (B) 3 (C) 27 (D) none of these
A B
If in a triangle ABC, 2 cos + cos +2 cosC =2 + 3, then the value of the angle A is
a b C bc ca

Y Y Y Y
(A) 3 (B) , © 5 (D) ¢
If in a triangle, R and r are the circumradius and inradius respectively, then the Harmonic

mean of the exradii of the triangle is
(A) 3r (B) 2R (OR+r (D) none of these

For what and only what values of a lying between 0 and = is the inequality sin o cos3 o > sin3
o cos a valid ?

T T

(A) a € (0, n/4) (B) a € (0, n/2) (C) ace (ZIE) (D) none of these

The minimum and maximum values of ab sin x + b 1/(1_512) cosx +c(lal]<1,b>0)

respectively are
(A){b-c¢c, b+ c} (B){b+c, b-c} (C){c-b,b+c} (D) none of these

If2cos6 +sind =1, then 7 cos 0 + 6 sin 0 equals
(A)lor2 (B)2or3 (C)2o0r4 (D) 2o0r6

Ifsina = % and 450° < a < 540°, then sin (a/4) is equal to

1
M) 572 ®) 55 © 3 OF

Minimum value of 4x2 - 4x |sin 6| — cos? 0 is equal to
(A) -2 (B)-1 (C)-1/2 (D)o



1 . . 1 .
203. If cos? 6 sec?a, > and sin% 6 cosec? o are in AP, then cos8 0 sec® q, > and sin8 6 cosec® o are

in
(A) AP (B) GP (C)HP (D) none of these

204. The maximum value of the expression ‘\/(Sinz X +2a%) - \/(262 ~1-cos’ X)‘ , where a and x are

real numbers is

(A) 3 (B) 2 ()1 (D) 5

205. The real roots of the equation cos’ x + sin* x = 1 in the interval (-=, =) are

T

(R)-3,0 (B)-5,0,

T T T T

0 (©) 5,0 (®)0, ;5

Questions based on statements (Q. 206 - 210)

Each of the questions given below consist of Statement - I and Statement - II. Use the
following Key to choose the appropriate answer.

(A) If both Statement - I and Statement - II are true, and Statement - II is the correct
explanation of Statement- 1.

(B) If both Statement-I and Statement - II are true but Statement - II is not the correct
explanation of Statement-1I.

(C) If Statement-1is true but Statement - Il is false.
(D) If Statement-1is false but Statement - I1is true.

206. Statement-—I| : If sin? 8, + sin? 6, +.....+ sin? 6§, = 0, then the different sets of values of
(8,6, ,...,8,) for which cos 8, + cos 6, +....+ cos 6. =n-4isn(n-1).
Statement-II: Ifsin?6, + sin? 6, + ...... + sin2 0, = 0, then cos 6,- cos 6, -cos 6 = % 1.

207. leto,pandysatisfy0<a<p<y<2randcos(X+a)+cos(Xx+p)+cos(x+y)=0V xeR.

2n
Statement-I:y-o = 3

Statement-II: cosa + cosa + cosy = 0and sina + sin B + siny = 0.

208. Statement-I: The equation sin (cos x) = cos (sin x) has no real solution.

Statement-II:sinXx £ cos X e [—«/5, \/§:| .

1 1
=T =" cin-1 | — -1 | —
209. Statement-I:sin ( '_eJ > tan ( ,—RJ.

Statement-II:sin!x >tantyforx >y, V X,y (0, 1).

210. Statement-I:Inany AABC, the maximum valueofr, +r, + r, = 9R/2.
Statement-II: Inany AABC, R>2r.
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Il HINTS & SOLUTIONS : TRIGONOMETRY i

151. A
we have k; = tan 276 - tan 6
= tan (270 — tan 90) + (tan 90 - tan 30)
+ (tan 30 - tan 0)

sin26 2sin0
Now, tan 36 - tan 6 = cos30cos0 cos30
2sin30
imilarl - =
Similarly, tan 96 - tan 36 0590
2sin90
and tan 276 — tan 96 = 05270
sin90 . sin30 . sino
k=2 cos270 cos90 cos36 =2k,
152. D
99 3
Tn <0 < 50r is equivalent to 7“ <0<2n
. X =-sin2@andy = cos? 6
ty-x=1
153. A
secto N tano _ 1
a b a+b

or a2sin® @ + ab + b2 = ab(cos® 6 - sind 9)

ab(1 - 2sin? 8 cos? ) cos 26

1 .-
ab (1 - 2 sin2) (1—55”'\ 29)
= a2sin% 0 - 2ab sin* 6 + b2 = —2ab sin? 0
. . ab . .

+ ab sin? 0 sin2 20 - > sin? 20 — 2ab sin* 0

(asin*® - b)2 = 2ab sin26 (-sin26 -1
+ 2 sin? B cos2 6 — cos? 0)

= 2absin20 (-2 + 2sin20 cos20) >0

= 4ab sin2 0 (sin*0 -sin20+ 1)>0
=ab<0

154. A

y+—

s

But |sin x + cos x| <
which is possible only when

1
y+ - =2 .

Y
y y and x

4

155.

156.

we have, sin x /(8cos?x) =1

=sinx. 2 /2 |cos x| =

1
or sin X | cos x| = ﬁ

CaseI: whencosx>0

. 1 . Y
= sin 2X = 3=smz

= 2x =nn+ (-1)" g

B SX = —
utcosx >0, .. X 8’ 8

Case Il :whencosx <0

1

sin2x = -—= ——sinE
= -T2 T 4

L 2x =nm- (-1)" ‘E‘

Butcosx <0 .. x= 8’8

Hence, the values of x satisfying the given
equation which lies between 0 and 2r are

5_71’,771’,
8' 8

n 3=n

8’ 8’ these are in AP with

. Y
common difference 4

A

2sin20-5sin6+2>0

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

-+ sin0-2<0 (always)

1
. 2sin6-1<0 :>sine<5



1
= —C0S 0 > —= = cos (n + 0) > cos

2 3
27 B 27
0r2nn—?<2+9<2nn+?
7 b
:>2n1r—?<e<2nn+6
7 b
F =0,— <6<
or, n 0,6 0 6
5n 13n
F =1, — <0< —
orn ' 6 0 6
O O O O
—7n n 5n 13n
6 6 6 6
O O
0 2n

5n
: 0,2 2% 2
'96[’6)U(6’ j
Alternative Method :

sin @ < l = sin T = sin [W—E) —sinE
2 6 6) 6

5
0 e [O,%) ore e (_675’27[)
5
e (0F) O[T )

157. B

1 + 22r—1

2" -1 2r _ort
T, =tan! | T o1 | =tan! 1ot o1

= tan~! (2") - tan~! (2r- 1)

n
n -1
L SE=Y T = r; tan ™ on_tan-1(2r- 1)
‘ -

r=
= tan~! (2") - tan! (29)
= tan~! (2") - tan~! (1)

= -1 n _E
tan-t (2M) 2

Hence, S, =tan™!(2*) - g
— tan-1 _r_r_nm_T
tan= (=) -4 =5-4377%

158. D
1 Radian = 57017"44.8"

sin"l1 = % is the greatest.

159. A
We have,

. . Y
1 < sin"! cos™! sin"! tan~! x < 5

sinl1<cos!sinltanix<1

cos sin1>sin"tan!x>cos 1

sin cos sin 1 > tan™! x > sin cos 1
tan sin cos sin 1 > x > tan sin cos 1
. X € [tan sin cos 1, tan sin cos sin 1]

=
=
=
=

160. D
(ry +r,+r3-r)2
=r2+r2+r2+r?
+ 2(ryry + ryrg + r3ry) = 2r (ry + 1, +13)
= (4R =r2 +r2 +r,2 + ry2 + 2s?
-2 {(s-a)(s-b)+(s-b)(s-c)+(s-c)(s-a)}
= 16R2=r2+ r2+r,2+ry2+2s2
-2{(3s2-2s(a+b+c)+ab+ bc+ca}
= 16R2 =12+ r2+r,2 +ry2 +4s2
-2 (ab + bc + ca)
=r2+ r2+r2+r2+(@a+b+c)?
-2 (ab + bc + ca)
=r2+ r2+r2+r2+a%+ b2+ c?
Hence, r2 + ri2 + r)2 +ry2 + a2 + b2 + 2
= 16 R?

161. A
-+ A, B, CareinAP. . 2B=A+C
and A+ B+ C=180°= 3B =180° . B =60°
a? + c2 - b?

1
. COsSB == =
2 2ac

=a?+c2=b?2+ac=(a-c)?=>b?-ac

= |la-c| = (b%-ac)

or |sin A -sin C| = \/(sinzB—sinAsinC)

.[A—C]
sin
2
= \/{z—sinAsinC)
4
sin(A_C)‘ = \/[z—sinAsian
2 4
J(3-4sinAsinC 2

.(A—C)
sin
lim _ lim 2

" xoc |A — C| ~ x—c W

A+C
= 2 CO0S

=2




162.

163.

164.

sin[A;Cj

— lim — —
= e (A—Cj =]1] =1

2

A
Let a be length of side of regular polygon,

a r a r
then R = ) cosec |, and r—z cot n

A = cos (cos Xx) + sin (cos Xx)

=2 {cos(cos X) cos%+ sin(cos x) sing}

- (el

-+ —1<cos (COSX—ZJ <1
=2 <A< 2

C

.T L1 . [E+L)
sin o~ +cos o = V2 sin |z T35

R N N
Soforn>1, 2\/E—sm ™ >smz

1
=3orn>4

. A L
Since, sin (4 + Zn) <1foralln> 2,

e M i orn<s
we ge 2J§< orn<

So that 4<n<8. By actual verification we
find that only n = 6 satisfies the given
relation.

165. B
From the given equations we have X tan a=p,

Stanatanp=0andtanatanptany=r

So that (1 + tanZa) (1 + tanZ2p) (1 + tan?y)
=1+ Xtan?a + X tan? o tan? B
+ tan? o tan? p tan? y
=1+ (Ztana)?-2xtanatanp
+ (T tan o tan p)?
-2 tan o tan B tan yX tan a
+ tan? o tan 2 B tan? vy
=1+p2-2pr+r2=1+(p-r)?

166. C
Given, tan x + sec x = 2 cos X
Multiplying by cos x =0
s.osinx + 1 =2 cos? x
=sinx+1=2(1-sinx)(1+sinx)
= (sinx+ 1) (2sinx-1)

1
sinx=-landsinx = =

2
sinx = -1 (- cos x = 0)
'sinx—l:x—ﬁ 5—“
- ) T 6’6

167. B
Since, (2cosx-1)(3+2cosx)=0

-cosx;«t—E
’ 2

1 b1
* - — — :t
.. COS X 2:>x 2nm 3,neI

and given 0 < x < 2n

" 5n

'.X=3, 3

(forn=0,1)

168. A
Given that

SinX — cos X

Sin®> X — cos® X = —
sinx cos x

sin® x — cos® x}
=1

SINX COS X |: SinX — cos X



sin x cos X {sin* x+sin3 x cos x+sin? x cos? x

169.

170.

171.

+sinxcos3x +cos*x}=1

sin x cos x [(sin% x+cos* x)+sin? x cos? x
+ sin x cos x (sin2 X + cos2 x)] =1

sin x cos x {(sin? x+cos? x)2-sin? x cos? x

+sinxcos x} =1
1 1 . 5 1 .
el 1--—-sin“2x+=sin2x| =
= > sin ZX{ 4 +2 } 1

sin 2x (sin22x - 2sin2x -4) = -8
sin32x -2sin2x-4sin2x+8=0
(sin2x —2)2(sin2x+2) =0

= sin 2x = £2 which is impossible

A

For cos™! (1 - x)

= -1<1-x<1= 12-1+x2>-1
or 2>x>0o0r x e [0, 2]
For cosix= -1<x<1 (i)
From Eqgs. (i) and (ii), weget0<x<1

- L.H.S. >0, butR.H.S. <0 (-- x<0)
Equality holds if L.H.S. = 0and R.H.S.=0
~cosi(l-x)+mcosix=0
=cos1(1-x)=0andcos1x=0
which is impossible i.e. no solution
Hence, number of solution = 0

C
_1(1 b
2tan = |- L
an { (5) 4}
2%
-1 _ -1
_ tan tan > tan
1.~
25
~1(10 1
_ tani == |_tanl1
n {ton {35 -an 1
10 _
24 14 7
= -1 - —_—— = —_——
tan tan 14 10 34 17
A

mqk%ﬁfﬁﬂmeﬁjmﬁwﬂ
=gﬁkﬁm4@g}mﬂf}mﬂ@H

172.

173.

= sin~! [cot {15° + 30° + 45°}]
sin~! [cot n/2] = sin"1 (0) = 0

D

s 2a2 + 4b? + c2 = 4ab + 2ac
=(a-2b)Y+(a-c)2=0
Which is possible only when
a-2b=0anda-c=0

C

a b
orI _I_I =)L (say)
2
A
a=\b= 5 c=2X
2
N i
cos B = = 4
2ac 252
1 7
1373
B
By appolloneous theorem
(GB)2 + (GC)? A
=2 {(GD)2 + (DC)%}
= (GB)2 + (GC)2 c b
2 2
-2 (394 [ ﬂ
2 2 B a D a o
2
2 2
~ (GB)2 + (GCy = CA L &
2 2
Similarly,
2 2
(GC)2 + (a2 = GB . b )
2 2
2 2
and (GA)? + (GB)2 = @ + % .....(ii))

Adding Egs. (i), (ii) and (iii), we get
2 {(GA)?2 + (GB)? + (GC)2}

- L (aap+(GBp+Eepy+ B 1)
or %{(GA)ZHGB)Z-‘_(GC)Z}:M

2 b2 5
= (GA)? + (GB)2 + (GC)? = (%j



174. C
-+ /A = 20°
Then, b =c¢

.. /B =«C = 80°

a b c

" sin20° _ sin80° _ sin80°

. a _ b
sin20° cos10°
= a=2bsin10°....(i)
a3+ b3
= 8b3sin3 10° + b3
= b3 {2(4sin310°) + 1} &
= b3 {2 (3 sin 10° - sin 30°) + 1}
= b3 {6 sin 10°} = 3b2 (2b sin 10°)
= 3b%2a =3 ac? [from Eq. (i)] (- b =¢)

175. D
cosec? X + 25 sec? x = 26+cot2 x+25 tan? x

=26 + 10 + (cot x - 5 tan x)2 > 36

176. A
1

.- tan 6 = ﬁ

~ cos ec0 —sec? 9 @+ cot? 0) - (1 + tan? 0)
" cosec?0+sec?® (1+cot?0)+(1+tan?e)

(cot2 0 — tan? 0)
2 +tan® 0 + cot? 0

5 1
_—5/—__ 4 _48_3
B 2+7+7 T 14+1+49 64 4
177. B
A+C=B =tan(A+C)=tanB
tanA + tanC

= 1-tanAtanC =tanB

= tan Atan Btan C = tan B - tan A-tan C

178. D
1+sin0+sin20+...... =4+23
1 =4+2.3
1-sino 3
. 1 4-23

=1-sin0 = 4+2\/§ ==

. \/§ b 27
..sme—T 0= 3 O 3

179. C

180.

181.

182.

Since, x+2 tan x= ;

sy =tan x ()]
T X

_T_X S\

andy 473 ... (i)

Graphs (i) and (ii)
intersect at three points
. No. of solutions is 3.

D
V3 LA
sm29=7=sm 3 ), Sin T 3
T
_n 2n _mT ()
:>29—3,3 ore—6,3
and tane—i 0= =, n+ =
RNE "6’ " 6
o= L In )]
6’6

From Egs. (i) and (ii) common value of 0 is n
6

. s
Hence, general value of 6 is 2nt + —, nel

C

4 (.1 N O
tan ' 1 + cos > + sin >
_mn, 2t _m _3n

T4 3 6 4

A

Let x =tan o

2x
Then, 2 tan! x + sin! 5
1+x

2tano

—————| = 20 + sin"i(sin 2
1+tan29J O+s (s 0)

= 29+sin‘1(

If -= <20 < = Then,

ZX)
x2) =

2tan"lx + sin-! (
1+

N a

K2
2

206 + 26 =46

=4 tan™! x
Which is not independent of x



andif—%sTc—Zes

N a

2x
Then, 2 tan! x + sin’? 5
1+x

=20+sin"isin(n-20)=20+n-20
= n = independent of x

n 3n o
L 0e | Principal value of

o[

183. A

T T mT T
2,2)3 0 e {4,2) Hence, X € [1, »)

184. C
(a+b+c)(b+c-a)=kbc
_ s(s-a) _ k
= 25 (2s - 2a) = kbc = bc -~ a

A A
cos? (E) = 4 -+ 0 < cos? (E) <1

.'.0<§<4:>0<k<4

185. C
+A=a2-(b-c)2=(a+b-c)a-b+c)
=2(s-¢c).2(s-Db)

Js(s—a)(s-b)(s-c) =4 (s-b)(s-c)

1 _ [s=b)(s-¢) A
= Z = s(s—a) —tanE

A
..tani—z

186. A

A A A A
= — = + -

S s-b s-cC s-a

1 1 1 1
= - + = +

S s-a s-b s-cC

2s-—a__ _ s(s—a)
~ 2s-b-c  (s-b)(s-0)

187. C
- sinx+sin2x=1=sinx=1-sin?x
= sinZ x = cos* X = 1 - cos? x = cos* x
= cos* X + cos2x =1
Squaring both sides,
then cos® x + cos* x + 2 cos o x = 1
Hence, cos8x + 2 cos®x + cos*x = 1

188. A

-.'0<oc<g

=0< AP (in first quadrant),

2 12
then tan o/2 is always positive

. 7
San(,+COSO(,=7

a 2
2tan= 1-tan
2 2 /7
st T 1ien2® T 2

a 2 2 a
Z[Ztan2—+1—tan E):ﬁ(1+tan E)

= (7 + 2)tan? %—4tan %+(ﬁ -2)=0

e @ _ 4416 - 4(N7 +2)(N7 - 2)

2 2(J7 +2)

4+2 2+1
T 2W7+2) T (V7+2)

1 3 J7 -2
=72 or\/7+2=—3 or \J7 -2

4+16-12
T 27 +2)

Hence, tan (a/2)= Q ( 0< (%J < %J



189.

190.

191.

192,

A
> sin(a+ B) <sina + sinpin (0, n/2)
~sin(a+pB+y)<sina+sinp +siny

sin(a+B+7)
= sino + sinp + siny

A
We have, |cos x| = 2[x] =y (say)
-y = |cos x| and

y = 2[x]
From graph
|cos x| and
2[x]dont X’
cut each
other for any
real value of x.
Hence, number of solution is nil.

B
we have, |[4sinx - 1| < /5

= -5 <4sinx-1< .5
J5-1 J5+1
= - |74 | <sinx<|T g

. T . T
= =-sin 7= <sinx < cos —
10 5

Y Y Y
= sin(—ﬁ) <sinx<sin(§—§)
N B2 (3
= sin 10) <sinx <sin |75
T 3rn
Xel| 10’10 {+ xe(-=mn )}

A

1+sinxsin2§ =0

) 1-cosx
1+ sin x (T)
= 2+sinx-sinxcosx=0
= 4 + 2sin X = sin 2x
LHS € [2, 6] but RHS € [-1, 1]
Hence, no solution
i.e., Number of solutions = zero

193.

194,

195.

196.

B

(cot1x)2-5cotix+6>0

= (cot1x-3)(cottx-2)>0
Then, cot"! x < 2 and cot™1 x > 3
= X >cot2andx < cot 3

hence, X e (-, cot 3) U (cot 2, »)

C

Since, a2 + b2 + c2 = 8R?

(2R sin A)2+(2R sin B)2+(2R sin C)2=8R2
= sin? A+ sin2B + sin2C =2

= cos2A-sin2B+cos2C=0

=cos (A+B)cos(A-B) +cos2C=0
=cos(n-C)cos (A-B)+cos2C=0
= -cosC{cos(A-B)-cosC}=0

= -cosC{cos(A-B)+cos(A+B)}=0
= -2cosAcosBcosC=0
..cosA=0orcosB=0orcosC=0

.2 .
sin AJ.rsmA+1 —sinA+ L +1
SinA sinA

2
. 1
= | +/SINA —
[ Jsina) T323

sin? A +sinA +1 _
sinA

Minimum value of 3

.2 -
L in“A+sinA+1
- Minimum value of £ ° >

sinA
=3+3+3=9
C
We have,
CosA cosB cosC a b
2 + + 2 = — + —
a b C bc ca

b2 4+ c2 - a2 ¢ +a’ -b?
=2 2abc + 2abc

2 2 2
a“+b°-c 2 W2
Lo _a+b

=>b>+c2=a2 :>4A=§



197.

198.

199.

200.

A
.. 1 3
HM of exradii = —q =1= 3r
2*1 -
r r
3
A

We have, sin a cos3 a > sin3 a cos a
= sin a cos a (cos?2a - sinZ o) >0
=cos3asina (l-tan?2a) >0

(- sina>0for0 < a<n)
=cosa(l-tan?2a)>0
=cosa>0and1-tan?2a>0
orcosa<0and1l-tan2a <0

3n
= a e (0, t/4) ora e [T,ﬁ)

C

absinx + b \(1-a?) cos x

Now, y/(ab? + (by(1 - a2))?

= Ja%? +b2(1-a2) = by(@ +1-a%) =b
= b {(asinx + (1—-a%) cosx)}

Let a = cos a,

5 @ -a%) =sina= bsin(x + a)

c=1<sin(x+a)<1
nC-b<bsin(x+a)+c<b+c
s~ bsin(x+a)+ce[c-b,c+Db]

D
.+ 2€0sO+sing=1

2(1-tan0/2) (tan0/2)
(1+tan®0/2) T A+tan?o/2) T 1

= 2-2tan?6/2 + 2tan 6/2 =1+tanZ6/2
= 3tan? (6/2) -2tan(6/2)-1=0

1
s tano/2=1,tan0/2 = -3

1
= 0=90°,tan6/2 = ~3

.. 7¢c0s0+6sin0ato=90°is0+6=6
and 7cos O + 6sind

_ 7(1-tan0/2)
T (1+tan®0/2)

12tan6 /2
t +tan?0/2)

7[1 _;j . 12[_ ;j .
1 =2('.'tan9/2:—§)

. _ 336 o o
- Sina = 25 and 450° < o < 540

s (ajay = D
527
1 1+=—
1], [[1+cosa l 1_]ﬂ
=12 2 =12 2

1{1_2_4} [r 1
2 25/ T\50 542
202. B

4x2 - 4x|sin 0] — (1 - sin20)
= -1+ (2x - [sin 8])2 .. Minimum value=-1

203. A

1 . .
-+ cos? 0 sec?a, > & sin* 6 cosec?a are in AP

1 = cos? 0 sec? a + sin* B cosec?a

cos*e  sin*e
=>1= 5 —
cos“o  Sin“a
4 L4
. cos™ 0 sin® @
= (sin20 + c0s20)2 = 5 —
cos“o  Sin“a

1 1
= cos* 0 ( 5 —1J+sin4e ( — —1j
cos” a sin a
-2 sin20 cos?6 = 0
= sin? a cos? 6 + sin* 6 cos? a
-2sin20 cos?20 sin2a cos2o =0

= (sin? a. cos? 0 — cos? a sin20)2 =0

=tan?2e =tan?2a .. O6=nnto, nel
Now, cos8 0 sec® o = cos® a sec® a=cos? a
and sin8 0 cosecto = sinda. cosecto = sinZa

1
Hence, cos80 sec® a, =, sin®0, cosecba

2 4

. 1 .
ie, cosa, > sinZa are in AP.



204.

205.

206.

207.

B

For maximum value 2a2 -1 -cos?2x =0
s cos?x =2a?-1

=sin2x =1-cos?x = (2 - 2a?)
=2a2+sin2x=2

-. Maximum value of

| \/(sin2 X +2a%) - \/(Za2 ~1-cos?x) |

=142 -0l =2

B

cos’ X < cos? x
and  sin% x <sin? x
Adding Egs. (i) and (ii), then

cos’ X + sin*x<1
But given cos” x + sin* x = 1
Equality holds only, if

cos’ x = cos? x and sin® x = sin? x

Both are satisfied by x = £ 21, 0.

D
sin? 0, +sin?0, +. ...+ sin?6, =0
= sin®, =sinB, =...=sing, =0

= cos? 0,, cos? 0,,.., cos? 6, = 1
= cos 6,,€c0s6,...,Ccos6, ==*1
Now cos 6, + cos 6, +.

.......................... + cos 6, =n-4

must be -1 and the other are 1. Now two
values from cos 6,, cos 6, . n(n—1)
.............................. , COS O, car—.

Hence, statement 1 is false,
but statement 2 is correct.

D
Given cosx )" cos a—-sinx Y sina =0,V xeR

Hence, cosa + cos B+ cosy =0

and sina+sinf +siny=0

Hence, statement 2 is true.

Now (cos a + cos B)2 = (- cos )2

and (sin a + sin B)2 = (- siny)?

Adding, we get

2+ 2cos(a-B) =1 = cos (a-B) = -1/2
Similarly, cos (B -y) = -1/2 and

cos (y—-a)=-1/2

Now O <a<B<y<2n =>B-a<y-a

4r

3

3
Statement 1 is false.

Hence, B -a = andy-a =

208.

209.

210.

A

cos (sin x) = sin (cos Xx)

= cos (sin x) = cos [(n/2) - cos X]
= sinx=2nnx (r/2-cosX),nhe”Z
Taking + ve sign, we get

sin X = 2nn + ©/2 — COS X

1
or (cos X + sinx) = > (4n + 1)=n

Now L.H.S. e [-2, 21

1
hence -2 < 5 (4n + 1)n< V2.
22 - = 2V2 - n
= <n< ,
4n 4rn

which is not satisfied by any integer n.
Similary, taking —ve sign, we have

sin X — cos x = (4n - 1)r/2, which is also
not satisfied for any integer n. Hence,
there is no solution.

A
X

sin~ix=tan! 2> tan-! x > tan-ly

X
X > — 5 >X
[ YI 1 _ X2 ]
Therefore, statement 2 is true.
1
Jn

By statement 2, we have

TS IUEY RS

Therefore, statement 1 is true.

1
Now, e<n = E>

A
In any AABC, we haver; +r, + 1y
= 4R + r<9(R/2)
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