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()
We have,
sinx + sin?x = 1 = sinx = cos®x
Now,
cos?x +3cos'®x + 3 cos®x + cos®x — 1
= cos®x (cos®x + 3cos*x +3cos?x+1)—1
=cos®x (cos?x +1)3 -1
=sin®x(sinx +1)3 -1
= (sin?x +sinx)3 — 1
= (sin?x + cos?x)3 —1 [+ sinx = cos? x]
=1-1=0
()
Leta=3x+4y,b=4x+3yandc=5x+5y.
Clearly, c is the largest side and thus the largest
angle C is given by
a’+b?—c? -2 xy

2ab ©2(12x2+ 25 xy + 12 y2)

<0

= ( is an obtuse angle
(@)
Leta=x*+x+1,b=x*—1andc = 2x + 1.
Then,
a—-b=x+2>0 [+ x> 1]
a—-c=x*-x>0 [ x>1]
So, a is the largest side
Hence, the largest angle is given by
b? + ¢? — a?

2bc

(x? =12+ 2x+1)2 — (x2 +x + 1)?
2(x2-1D(R2x+1)

cosC

cos@ =

= cosf =




=60 =2m/3=120°

(9

We have,

1 1 1

> ap; :A'E b p, :A'E cps =A

2A 2A 2A

SRS PSP S

_ 1+ 1 +1 _(7L2+b2+c2
pi P53
1 1 1

P11 D2

(c)
We have,
_ 63 a’+b*>—c* 63
cosC—E:—zab =z
262+302—cz_63
T T2x26x30 65
= 676+900—c?2=1260=>c?=64>c=38
Thus, we have
a=26,b=30andc =8
n2s=a+b+c=225s=26+30+8=64=>=s
=32
Also, A = \/s(s —a)(s—b)(s—c¢c) =
V32x6x%X2x24=96
A 96

s—b 32-30

48

Hence, 1, =

(0

cos 1°cos 2°cos 3°...cos 90° ...cos 100°

= cos1°cos2°cos3°...0..cos100° =0

(b)
We have,

. mT . 2m 3w
51nz+sm—+51n—

7 7
_1{2'2n+2_n,2n+2_n,3n}
_ZSing sin” > sin— sin— sinsin—

1 {1 2T 4 T 3n 4 2n
———41 —cos— + cos= — cos— + cos—
2 sin (E) 7

7

7 7 7

471}
cos 7




T
2 cos?—

2sin= 7)  4sin—cos—
7 14 14
(a)
Let f(x) =3 cosx + sinx

V3 1 . n
= f(x) = 2<7cosx+zsmx> = 251n(x+§)

Since, —1 < sin (x + g) <1

Hence, f(x)is maximum, if x + g = g

> x=—=30°
x=z=

(b)
sin? 17.5° + sin? 72.5°
= sin? 17.5° + cos? 17.5° |
* sin(90 — 6) = cos 6]
=1 = tan? 45°
(a)
We have,
asinA = bsinB
=>a-ak=>b- bk = a=>b= AABC is isosceles
(b)
We know thatsin? 6 > 1
L
(x +y)?
= 4xy > (x +y)?
= (x—y)><0
> x—y=0 = y=x
And x #0, y#0
(b)
Given that, cos0 = (x + i)

1

=>x +%= 2cosB ..(0)

2
We know that, x?2 +i2 = (x +l) -2
X X

= (2c0s0)? —2=14cos*0—2

= 2cos 20 [from Eq.(i)]




1 1
)=—x2c0529=c0529
X 2

sech™(sin 6)
= cosh™(cosec )

= log [cosec 6 + /(cosec? 6 — 1)]

— 1 +c059 _1 t9
B Og[sinH sine] - ogco 2
(d)

Consider the curves y = 2°°* and y = [sin x|.
Clearly, both the curves are symmetrical about y-
axis as cos x and | sin x | are even functions

Also, y = 2°°* and y = |sin x| intersect at two
points in [0, 2 7]

Hence, there are four solutions of the given
equation

(d)

We have,

cos(Asin @) = sin(A cos )

I
= cos(Asinf) = cos (E — Adcos 9)
s

. _E_ - _
= Asinf = > /1c059=>c059+sm9—ZA

This equation will have a solution if

S\/§| ['-'Iac059+bsin9|
S\/a2+b2]

s s

5—<V223A>2— [+1>0

s 5 >0

()

We have,

¢, + ¢, =2bcosAandcyc, = b? — a?

T
57

nep— 0 =(01 + 2)?2 — 4oy
= ¢, — ¢y = \/4b2 cos? A — 4(b? — a?)

= 2ya? — b?sin? A

(b)
We have,

X

_ —xy-1 _
tana = (1 +27%) =or 31

1

BT

tan a + tan
~tan(a + B) = 1—3

and tan 8

—tanatanf




2¥Q2** 1+ 1)+ (2 + 1)
(2% + 1)(2¥*1 + 1) — 2%
2(2)2+22*+1
2(2)2+22* +1
=n/4

= tan(a + B) =

= tan(a + pB) =

=1=a+p

()

Given, f(x) = sinx(1 + cosx)

[tis minimum at x =

3
~ f (g) = sin (g) (1 + cos g)
V3 1y 3V3
S (+3) ="
(c)
We have,

2

TL'+ 37T+ 5TL'+ 7T Cls
cos11 cos11 cos11 cosllcos11

T 5-1\ 21 . 5m
cos{—+ (— ) —¢sin{—
_ 11 2 )11 11

. T

sin|—

11

cos o sin o sin (_10n)
11 11 _ 1 11 1

. T 2 . T
Sin— Sin —
11 11
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(1 + cos E) (1 + cos 3_71) (1 + cos 5_71) (1
8 8 8

+ 77'[)
cos 3

= (1 + cosz) (1 + cos3—ﬂ> (1 — cosg—n)
B 8 8 8

5)

A
ZSinE=\/1+sinA+\/1 —sinA

A
=2 sinE —/(cosA/2 + sinA/2)?

++/(cos A/2 — sinA/2)?
= 2sinA/2 = |cosA/2 + sinA/2|
+ |sinA2/ —sin A/2|

= c0sA/2 +sinA /2> 0andcosA/2 —sinA/2 <

0

>n/4<A/2<3m/4andn/4 <A <5m/4
=>n/4<A/2<3n/4
s>2nn+n/4<A/2<2nmn+3n/4n€Z
(a)

We have,

,C ,A 3b
a cos E+ccos - =—

2 2
s(s—c¢) s(s—a) _3b
=>a{ ab }+C{ bc }_7

=>S 2 =
E( s—a—c)=

=>2s=3b=>a+c=2b=a,b,careinAP.
(a)
We have,

S1—83+S85—5;,+
tan(6; + 6, +---+6,) = 17923 T o5 797

1_SZ+S4_56+
5C,tan @ — °Cytan3 0 + 5Cstan® 6

~tan50 =

1— 3C,tan?0 + 5C,tan* 6

(d)

It is given that a, b, c are in A.P.

~2b=a+c

Now,

tan% 0 tan% ( A C) B

tan— + tan— ) tan—
2 2 2

B
cot—-
2

A c
tan5+tan5 { A A } A

” cotg - S(S—a)+S(S—C) s(s —b)

=

A c
tanE+tanE= A? { 1 1 }
cotg s?(s—b)

tan§+ tan% A2h

+
s—a S—¢

=

B - 2
cot; sA

tan +tans 25 2b 2 2
s> - = — = —
cotg 2s a+b+c 3b 3 [

v a+c=2b]
)

We have,
cosA cosB cosC a b
+2 =—4+—
a b c bc ac
<b2+cz—a2> c? + a® — b?
=2

2abc 2abc
) a® + b%? — c? _a2+b2
2abc B

abc
2, .2 2 T
=>b°+c°=a :>A=2

(d)
2" 1 tan(2" 1) + 2™ cot(2™a)




[sin 2" 1 N cos2"a

[cos 2"l " sin2"a

[ cos2"a cos 2™ 1a + sin 2™«

sin2" 1a + cos 2"a cos 2" 1
sin 2"a cos 2" 1

[cos 2" 1a(1 + cos 2™a)
B | sin2"acos 2" 1la ]
=2""1cot2" g
Proceeding in similar way in last, we get

tana + 2 cot 2a
sina cos2a

cosa sin 2«
cos2acosa + sin2a sina + cos 2a cos a

sin2a cosa
cosa(l + cos 2a)

2sinacos?a
2cos’a

2sina
cosa
= = cota

" sina
(o)
cos? (g - x) — cos? (g + x)

- [ ) s () s G2

|
~eos ()

3

= (2 cos g cos x) (2 sing sin x)

L S
—SlIl3Sll’l X—ZSIHX

Hence, maximum value of given expression is .y

(d)
We have,
a? + b? — c?
cosC=——>=cosC=-1=>C=m
2ab

Which is impossible in a triangle
(0
We have,

a b

cos A - cos B
= 2RsinAcosB = 2R sinB cos A

=>sin(A—-B)=0=>A4A=B

~ 2sinAcosB =sin2 A =sin(180°—C) |
w 2A+ C =180°]

= 2sinAcosB =sinC

(d)

Given, 1+ sinf +sin?@ + -0 = 4 + 24/3

1 .

= m—4‘+2\/§ [. O<Sln9<1]
_ 4—23

= 1—Sln9—m—

. V3

= sinf = —

> 0=2
3

()

We have,

a(b? + c?) cosA
+ b(c? + a?) cos B + c(a®
+ b?) cos C

= (ab? cos A + ba? cos B)
+ (ac?cos A + ca? cos ()
+ (bc? cos B + cb? cos C)

= ab(bcosA+ acosB) + ca(ccosA + acosC)
+ bc(ccosB + bcos()

= abc + abc + abc = 3abc

(a)

We have, tan(m cos 8) = tan (% — msin 6)

2
21

or —
3

1
* sin® + cos©O :E

1 1.\ 1
= —cos0 +—sinf = ——

V2 V2 2V2

(a)
We have,
y=5x2+2x+3

Clearly, it represents an upward opening parabola

having its vertex at (—1/5,14/5)
Ly = E > 2
5

Now,y = 2sinx < 2
Thus, the two curves do not intersect. Hence,
there is no common pointin the two curves
(d)
We have,
(a+b+c)(b+c—a)=2Abc
=22s(2s—a)=A1bc

s(s—a) A
= 7 =

bc 4

L aA_
Cos 2—4

A A
:0<Z<1:0</1<4 ['-'COSZE<1]

)

The given expression can be written as




(1 + cot?A) cot? A — (1 + tan? A) tan? 4 —(cot? A—tan? A)(cot? A+ tan? A + 1)
— (cot? 4 = cot? A+ cot*A—tan? A —tan* A
—tan? A){(1 + tan? A)(1 + cot? A) — (cot? A —tan? A)
-1} — (cot* A — tan* A4)

= cot? A+ cot* A —tan? A —tan* A

(b)
Wehave,2b =a +c¢
And,
3 \/§(a+b+0)2
=X——
5 4 3
3V3

= A= ——b?
20

27
>s(s—a)(s—b)(s—c) = mb‘*

a+b+cx/b+c—a\/c+a—-byra+b—c 27
=) ) ) ) =
2 2 2 2 400

3b b+c—2b+c\/b\/2b—c+b—-c 27
= (7) x( )G L=’
2 2 2 2 400

[ 2b=a+c]
3b <2c—b) b (3b—2c> 27

A

= —X X = X = b*
2 2 2 2 400
2

9b
= (ZC - b)(gb - ZC) = E
2

9b
= (6bC —4c? —-3b% + ZbC) = E
= 8bc — 4c? 3192—%2
c c =
:84b2 8bc+4c?=0
T c cc =
= 21b% —50bc +25¢%2 =0

= (7b—5c)(3b—5¢) =0

b 5
= 7b=5cor,3b=5c=>—=—,
c 7

Now,

2b a a 3
2b=a+c>—=—-+1=>—-=,
c c c 7

Hence,a:b:c=3:5:7




1+tana 1—tana
Jl—tana_\/1+tana
_ (1+tana) — (1 —tana)
- V1-tanZa
_ 2tana 2Zsina
" Vi-tanZa +cos2a
(b)

Since, sin® + cos 6 = x ...(I)

and sin® 0 + cos® 0 = i[4 —3(x?2 -1)?]
On equation Eq (i), we get

sin206 =x2—1<1 (~sin20<1)
>x2<2>2<x<V2

Now, sin® 0 + cos® 8 = (sin? 8 + cos? 8)3 — 3 sin? O cos? B(sin?6 + cos? 0)

3
=1—3sin?0cos?0 =1 ——sin? 20

1
214 —3G2 =17

3
=1—Z(x2 —)2 =

Thus, the given result will hold true only when x? < 2 and not for all real values of x

(b)

We have,

sinA sin(A —B)

sinC  sin(B — C)

= sin(B + C) sin(B — C) = sin(4 + B) sin(4A — B)
= sin? B — sin? C = sin®? A — sin? B

= b?—c?=a®?—-b?=a?b?c?arein AP.
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(a)
[tis given that 4, B, C are in A.P.
“2B=A+C=3B=A+4+B+C>3B=180°=> B = 60°

= cosB ==

2

c®>+a® -

2ac

=c?+4a?—
= (a—c)*=b%-ac

= |la—c| =+b%—ac

= [sind —sinC| = \/sinzB —sinAsinC

s A—C‘ A+C_ B
= = |- —
sSin 5 Ccos 5 P Sin A sin

A-C
= 2 |sin > ‘=\/3—4sinAsinC

. A-C
V3 —4sinAsinC 2|51nT|
|A—C| ~lA-C|

. (A-C
sin(“3°)
i V3 —4sinAsinC i c L
= = =

st JA-C| st 2

(c)
3 —cosf +cos(9 +g)

1
=3 —cosf +Ecosl9—7sin9

1 V3 . n
=3—Ec059—751n9=3—sm(9+g)

Since, —1 <sinf <1




Hence, the value of expression lies in [2, 4]

(9

We have, cos4 = mcos B

CoOSA m
ES = —
cosB 1

cosA+cosB m+1
= =
cosA—cosB m-—1

A+B -A
2cos—cos— _m+1

=

+ B— A - _
251nTsmT m—1

A+ B m+1 B—-A
=( )tan

= cot
ot m—1 2

A+B B-A
But cot% = AtanT

m+1

m—1

()
W 7n 3n 5n

cos* =+ cos* — + cos* — + cos* —
8 8 8 8

T T T
4 4 4
= coS*—+ cos® =+ cos (
8 8 2

=2 cos* —+51n —]

[ n a2 2
(cos — + sin? —) — 2sin“—=cos* —

8 8

_1 — % (sing)z]
- 11 3
- =z

8 8

. . 12 3
Given, sinf = P and cos¢ = -

5 ) 4
* cosf@ = —andsindp = —-=
13 ¢ 5

~ sin(6 + ¢) = sin O cos ¢ + cos O sin P
—12><( 3)+ 5 x( 4)
13 5/ 13 5
_ —36 N (—20) B 56
65 65 65
(o)
We have,
sin? @ + cos? 0 4

2 2
sec” 0 cosec“d = — — —
sinZ 0 cos2 0 sin2 20

12

=4




4

and, sec? 6 cosec? = —— =>4
sin? 26

Thus, the required equation is

x> —=2x+1=0,wherel >4
(a)

1
—[(m+n)+
m

1
= [sec9+tan9+

(m 1— n)]

1
~ sech secd + tan 0]
[sec? 6 + tan? 6 + 2secH tan 6 + 1]

secO(secH + tan @)
_ 2sec?0 +2secOtanb
~ secH(secH +tanh)
=2
(a)

1
 sindsinB = E X 2sinAsinB

= =[cos(A — B) — cos(A + B)]
= =[cos(A—B) —cos90°] (~ A+ B+ C = 180°and 4C = 90°, given)
= Ecos(A —B) <

) . . 1
~ Maximum value of sin A sinB = =

(b)
In cyclic quadrilateral ABCD, we have
A+C=mandB+D=m
~ cosA =—cosCandcosB = —-cosD
= cosA+cosB+cosC+cosD =0
(d)
LetA=0,B=260andC = 36.Then,
A+B+C=180°=> 66 =180°= 6 = 30°
~ A =30°%B =60°and C =90°
Now,
a:b:c=sind :sinB :sinC,

pi._ 1. V3
S>a:b:c= E : 7
(b)
We have,
sin(m cos 8) = cos(m sin 8)

t1=a:bh:ic=1:3:2




. 0 n .
= sin(m cos f) = sin (—+ 7 sin 9)
2
T
= mcosb =E+nsin9
) T
= mcosH —msinf :E
= cosf —sinf =

1 1 T
:>—cos€——sin0:—:>cos(9+—)=

V2 V2 22 4
(@)
The given equation is not meaningful for
[cosx| =1
So,let|cosx|#1
Now,
21+|cosx|+cos2 x+|cosx|3+-+to oo _ 4
1

21—|cosx| ~

1 J—
1—|cosx|
=2 —2|cosx| =1

2v/2

N 2

1
= |cosx| = 5

1
= CO0SX = I —
T2

T 2T
= cosx = cos§,cosx = cos?

T 2T
=>x=2nni—,x=2nni?,nez

3
T
=>x:2nn+§,x=(2nil)ni§

S>x=nmt+—-—,ne€”z

3
(b)
We have,
(cosa + cos§)? — (sina + sinB)? =0
= (cos? a + cos? f + 2 cosa cos B) — (sin® @ + sin® B + 2sinasinB) =0
= cos 2a + cos 28 = —2(cosa cos B — sina sin )
= cos 2a + cos 28 = =2 cos(a + f3)

(d

. . . 1+cos y—sin? 1-cos? y)—sin?y
The given expression can be written as 4 v ! )

1+cosy siny(1—-cosy)

_ cosy (1+cosy)

+0=
1+ cosy cosy

()




We have,
a=2b
= 2RsinA = 4RsinB
= sinA = 2sinB
= sin3B = 2sinB [+ A=3B]
= 3sinB — 4sin®B = 2sinB
= sinB—4sin3B =0
1 T
=>1—4sin2B=0=>sinB=§=>B=g
L o
~A=3B= 5
(b)
We know that

212 2
AD —4(b + ¢* + 2bc cos A)

T
& 4AD? = b? + c? + 2bc cos = =4AD? = b% + c% + bc

(a)
We know that,

a—-B=0-B)—-(0-0a)
=~ cos(a — B) = cos(B — B) cos(6 — a) + sin(6 — B) sin(6 — )
=ab++1—-a?%/1-b?

and sin(a — ) = £(aV1 — b2 — by/1 — a?)

= sin?(a — B) = a® + b% — 2a%b% — 2ab\/1 — a? /1 — b2
= sin?(a — B) = a? + b%? — 2a®b? — 2ab[cos(a — ) — ab]
~ sin?(a — B) — a? + b? — 2ab cos(a — B)

= sin?(a — ) + 2ab cos(a — B) = a? + b?

(b)

1t x_l tx )
2an2—2co2 cotx

1 x 1 x
And Sz tan— = —cot (2—2)
. 1 X
Similarly, —stan (2—3) =
1 x 1 x 1 x
Z—ntan (Z—n) = Z—n cot (Z—n) - F cot (F
Om adding all the above results, we get




%tan;—c + %tan (%) +... +2intan (2_”) = Zincot (Zx—n) — cotx
(<)

Itis given that
Area of AABC = Area of ADEF

1 1
:>§AB *ACsinA = > CE-EFsinE

= sinA4 =sinE
= sin2E =sinE

T 21
=>2E=n—E=>E=§=>A=2E=—

3
(o)
We have,
T 57 7T

SIHE SIHE SIHE

= cos (E—l) cos (E—S—n) cos (E—7—n>
- 2 18 2 18 2 18

_ 8r 4r 2m
= COS 18COS 18COS 3
_om 2m  4m sin(:m/9) 1 1
TSy Sy Sy T s sinn/9 23 8
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()

We have,

a =sin*0 + cos* 6 <sin?0 + cos? 6 < 1

Also,

a = sin*0 + cos* 0 = (sin? O + cos? 6)% — 2sin? 6 + cos? O

1
= a=sin*0 + cos* g = 1—§sin229
1
> sin?20 =2(1-a) > 2(1-a) S 1=a23
Hence,%SaS 1
(a)
LetvV3+ 1 =rcosaandv3 — 1 = rsinq, then

r=\/(\/§+1)2+(\/§—1)2

=\/3+1+2\/§+3+1—2\/§=2\/§
ﬁ—l_l‘(%)_t (_ n)
an

\/§+1_1+(\/i§)_ 4 6

and tana =

T
> oa=—
“T 12

The given equation reduces to
2v2cos(0 —a) = 2

=>cos(9——) %
T

6—— 2 —
=3 = -|-
n

12
0= 2n7r+ + "
= = _
4 12
(d)
sin(A + B) = sinAcosB + sinB cos A

1 1_}_11 1
~ V10 NG 10




I
= A+B ::Z
(b)

The given equation can be rewritten as
tan0(sin0 +/3) = 0

= tan0 = 0,butsin® ++v3 # 0
=>tan0=0=> 0=nm,nel

(a)
We have, y = sinf — cos 8 and sin 8 — cos 8 lies between —v2 and +/2
—=\2<y<V2

(9
Now, sin(a — ) = sin(6 —  — (6 — a))

= sin(0 — B) = cos(6 — «) — cos(B — B) sin(6 — a)
=ba—+1—-b%/1-a?
and cos (a — ) =cos(6 —B— (6 —))

= cos(0 — B) cos(0 — a) + sin(B — B) sin(6 — a)

= ay/1—b2 + b1 —a?

~ cos?(a— B) + 2ab sin(a — B)

= (102 + byJT=a?) + 2ab(ab—1— a2,/1 — b?)
=a? + b?

(d)

We have,

8sec?0 —6secd +1=0

= (4secf —1)(2sec0—1)=0
1

=>secl = —,secd ==
sec 4 sec 2

But, this is not possible as | sec6 | = 1
(c)

We have,

x3—13x24+54x—-72=10

= (x—3)(x?2—10x+24) =0




=>x-3)x-4)x—-6)=0>x=3,46
Leta=3,b=4andc =6
~cosA cosB  cosC a’+b%*+c* 61
'a+b+c= 2abc =144
(b)
cos* @ —sin* @ = (cos? § — sin? §)(cos? 6 + sin? H)
=c0s26 = 2cos?0 —1
(b)

1

1
15°cos7=°sin7=°
cos cos75°sin7

1 1
= Ecos 15°sin 15° = —sin 30°

1 1 1

=—X == —
4 2 8

(b)

\/1—sin9 \/1+sin9_1—sin6+1+sin6

+ —
1+sin® 1—sin@ V1 —sin20
22
Vcos2@ [cosB|

:—Cozse:—Zsece(':g<9<n)

(c)
cos? A(3 — 4 cos? A)? + sin? A(3 — 4 sin? A)?

= (3cosA —4cos®A)? + (3sinA — 45sin3 A)?
= (—cos34)%? + (sin34)2 =1

(a)

[t is given that 4, B, C are in A.P.

~2B=A+C

=3B=A+B+(C=3B=180°= B =60°

Also,

b:c=+3:2

sinB /3

sinC_ﬁ

> \/§ =ﬁ:>sinC=i:>C=45°
2sinC 2 V2

~ A =180°— (60° + 45°) = 75°

(b)

=

b
We have, tanx = -




1+ tanx 1—tanx
= +
1—tanx 1+ tanx

cosx+sinx+ cosx —sinx
cosx —sinx cosx + sinx
cosx + sinx 4+ cosx — sinx 2Ccosx

Vcos? x — sin? x \cos 2x

()
We have,
sinA + cosA =mandsin®4 +cos?4=n
Now, sinA +cosA=m
= (sind + cos A)3 = m3
= sin®A4 + cos® A + 3sinAcosA (sin4 + cos A) = m3
=>n+3sindcosA m=m3 ..(i)
Again,
sinA+cosA=m
= sin? A + cos? A + 2sinA cos A = m?
mZ

= sinAcosA = 2_1 (i)

From (i) and (ii), we have
(m* - 1)

+3m——2 =
n m ) m

>2n+3m®-3m=2m3=>m3-3m+2n=0
(b)
secx—1=(\/§—1)tanx
= 1—cosx=(\/§—1)sinx
X X X
= smi{smz—(\/z—l) cos§}= 0
X T
:>sin§=00rtan§=\/_—1=tan§
X X T

= — = — —
> mror2 mr+8

3

X

T
Y X = 2nm, 2nn+z

(a)

a-p=0-p)-(0-a)

~ cos(a — B) = cos(6 — B) cos(8 — a) + sin(6 — B) sin(8 — a)
And sin(a — ) = sin (6 — ) cos (6 — a) —sin (6 — a) cos (6 — B)

20




=>cos(a—pB)=b.a+V1—a?V1—b?

And sin(a — ) = (aV1 - bz) — (bV1 - bz)

Now, sin 2(a — B) = (aV1 - bz)z + (bV1 - bz)2 — 2abV1 — a?Vy1 — b2
= sin?(a — B) = a?(1 — b?) + b?(1 — a?) — 2ab{cos(a — B) — ab}

= sin?(a — B) + 2ab cos(a — B) = a? — a®b? + b? — b%a? + 2a?b?

= sin?(a — ) + 2ab cos(a — B) = a? + b?

(a)

We have, S = sin0 + sin 20 + sin36+...+sinnd

We know that,

sin® + sin(0 + B) + sin(06 + 2B)+...n terms

. np
sin—- _n[6+6+(n—1)8

sin— 2
2

Put, =6
no (n+1)6

sin;-sin 3
S =

. 0
Sin—
2

(c)
Given tan360-1 \/§

’tan30+1

= tan30 — 1 —+/3tan36 -3 =0
1++/3

1-+3
7

= tan360 = tan—
an an12

= tan30 = = tan(45° + 60°)

30 + n
= = —
nm 12

P nmn 4 71

> =—+4+ —
3 12
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(@)
We have,
2sinf=r*—2r2+3
= 2sinf = (r? - 1)?+2
Clearly, LHS < 2 and RHS > 2
So, the equation is meaningful if each side is equal to 2
Clearly, RHS = 2 forr? =1
Forr? = 1, we have
2sinf =2

5t 9m
272
Also, 72 =1=r=+1
Hence, the total number of pairs of the form (r,0)is2 X3 =6
(@)
We have,

1 1 1 a*+b*+c?
Also,

>sinf=1=0= [+ 0<6 <5

2R
cotA+cosB+cotC=%(b2+62—a2+cz+a2—b2+a2+b2—c2)

R(a?+b%+c?) a?+b%+c?
= cotA +cosB + cotC = =
abc 4A

H 1 + 1 1 cotA + cotB + cotC
ence,—= +—+—=

pi p; p5 A
(o)

We have,

sin260 + 2 =4sinf + cosé

= 2sinfcosf —cosf +2—4sinf =0
= cosf(2sinf —1) —2(2sinf —1) =0
= (2sinf —1)(cosf —2) =0
=2sin6—1=0 [+ cosO —2 # 0]




= sinf ==
sin >

b= 2mt 2mt T ant ana 2l
= = —_ —_— —_— PR
Tt 2mt— dnt o 4t —

Hence, the equation has 4 solutions
ALITER The curves y = sinxand y = %intersect at 4 points in [, 5 7]. So, the equation has

4 solutions

()

For a triangle inscribed in a circle, we have
a b o R

2sinA  2sinB  2sinC

. sin? A + sin? B + sin® C

2 b2 c2

a

=—+—+
4R%2 ' 4R?  4RZ
[t is given that
a? + b? + c?
2
1
< sin? A + sin? B + sin? C = — (16R?) = 4
sin sin sin 4R2( )

(d)

We have,

tan 9° — tan 27° — tan 63° + tan 81°

= (tan 9° + tan 81°) — (tan 27° + tan 63°)

(tan 9° + cot9°) — (tan 27° + cot 27°)
1 1

sin9°cos9° sin27°cos 27°
2 2

sin18° sin 54°
sin 54° — sin 18° _ . cos 36° —sin 18° -
sin54°sin18° sin 18°cos36°

(a? + b? + ¢?)

= 2(2R)? = a? + b? + c? = 16R?

(o)

Given, sin4A4 + sin2A = cos4A + cos 24

= 2sin3AcosA =2cos3AcosA
tan34=1 and cosA =0

> A=Z andA=§$(O,%)

T
* tan44 = tan§ =3

(o)
We have,

) ) a+b
sinA + sinB =

c
sin4 + sin B
=>sind+sinB=—>=sinC=1
sinC
(a)




We have,

sin(a + B) = 1,sin(a — B) = %

:>a+[3:§and,a—ﬁ’:£

6
_T e T

Sa= 3,ﬁ =3

~ tan(a + 28) tan(2a + B)

= tan (Z?H) tans?n = (— cotg) (— cotg) =1
(c)

Let a, = cos 6. Then,

1 1 0
a; = E(1+a0) = §(1+c059) = cos

a, = \/%(1 +a) = \/%(1 + cosg) = cos (%)

and so on

1-a?

Now, ——2—
a1a2a3...t0 o

sin @

0 0 0
COS—COS— COS— ...to
2 22 23

sin @

lim 5 5
7% cos=c0S—5 OS5 ...to ©
2 2 2
{2"sin(6/2")}sin®  sin(6/2").0
nboe sin(2" x /2%)  now  (8/2%)
(b)
Le the angles of triangle ABCbe A = 6,B =2 6 and C = 7 6. Then,
A+B+(C=180°=>106=180°=> 60 = 18°
~A=18°B =36°and C = 126°
Clearly, c is the greatest side and a is the smallest side.

Now,
a o

sin A - sinC
¢ sinC sin126° cos36° +5+1
EZ sin A - sin 18° - sin 18° - V5—-1
(b)
We have,
2T 93

A :? andA=Tcm

9V3 1

1 2m
o A= EbcsinA 5> — == bcsin?: bc =18

2 2
Also,

2




b? + c? — a?
2bc

2m  (b—c)?+ 2bc —a?
= _—
0573 2bc

=>—1=M=>a2=81:a=9cm
2 36

(b)

We have,

s = 8k and, A= 8k X 3k X 2k X 3k = 12 k?
A 12k?

.'.7‘2;: T =6=>k=4

(d)

We have,

Zsinx 4 pcosx

5 > lzsinxzcosx [ AM > GM]
= Zsinx + pcosx > lzsinx+cosx
= 25inX 4 pcosx > 9422 [ —V2 < sinx +cosx < \/E]
1

= psinx 4 peosx > 7177
(a)
1

LetdA =—————
3sinf—-4cos6+7
Now, A will be minimum when 3 sin@ — 4 cos 6 + 7 is maximum

cosA =

~ Maximum value of
3sin@ —4cos@+7=+/32+424+7=12
~ Minimum value of

(b)
We have,

3sinf—-4cosf+7 12

_p+tq
cosecf = ——
p—q

Now,

_+_
4 2

6 6 . 6
T 6 1—tan5 cos— —sin-
cos( )— =

- I 0 . 0
1+ tan- cos—+ sin—
2 2 2

6 . 8
T 0 cos— —sin>
:>cos<—+—)= —_—

4 2 9 sin?
cos2 + sm2

7T+9)_ cosecH—l_
4 2) |cosecO+1




1
sint+cost=§

2tan < 1—tan?t
2 2

1
+ ==
1 +tan2§ 1 +tan2§ 5

10t t+5 5t 2t-1+t 2!
an2 anz— al’l2

6t Zt 10t ‘ 4=0
2 2
(6t t+2)(t ‘ 2)—0
= — - — —
an2 an2

= tan%=_?1,2for,0<t<n

t
tan§=2
(a)
We have,
sina cos® a > sin® a cos a
= sina cos a (cos? a —sin? a) > 0
= cosa(l—tan®?a) >0 [~ sina>0for0 < a < ]
= cosa >0and1—tan’a >0
> cosa<0and1—tan’a <0
=>a € (0,m/4) or,a € (3n/4, 1)
(a)
Wehave,a+f+y=m

Now, sin? & + sin? B + sin?y
= sin? a + sin?(B — y) sin(B + v)
sinfa +sin (r —a)sin(B+vy) (~a+B—y=mn)
sin? @ + sin a sin(B + )
sina[sina + sin(B + y)]
sina[sin(m — (B —Y)) + sin(B + y)]
sina[sin(B —vy) + sin(B + v)]
sina [2sin B cosy]
2sinasincosy

(c)

secxcos5x = —1

= cos5x = —cosx

= 5x =2nm+ (m—x)




_(@n+ D (2n-Dm
G
The possible values of x which lies in the interval (0, 2) are

nm w mw 3n 5m 5m 7m 7m 91 11w
andT

= X
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(@)
12

cos(a +B) = 13

Here, 0 < (@ +pB)<m
~ sin(a + B) = /1 — cos?(a + )

_ | 144
N 169

5

13
Now, sin 8 =sin[(a + ) — @]
= sin(a + B) cosa — cos(a + B) sina

_i§_< 12)4

~13's \ 13/'5

_ 15 48
=65 65
_ 63
65
(o)
We have,
T 3 5 7

Sin ﬁ Sin ﬁ sin ﬁ Sin ﬁ

__(n 3n)_(n 2n)_(n n)_n
—sm2 7 sm2 7 sm2 7sm2

_ 3w 21 T
= coS 7 cos 7 cos7

_ T 21 41
= cos7cos 7 cos 7
_sin(2%w/7)  sin(8m/7) 1
~ 23sinm/7  8sinm/7 8
(b)
We have,
sinf@ cosa + cos@sina = 2 ksin0 cos
2t 1—t? 2t 1—t?

+ sina =2k X ——
1+ t2 1+ t2 1+t2 1+t

= cosa

28




6
where t = tan—

= sinat* — (2cosa + 4k)t3 + t(4k — 2 cosa) — sina = 0
=S, =2cosa+4k,S, =0
S;=2cosa —4k,S, =—1
where S, denotes the sum of the product of roots taken r at a time
Now,
6, 6, 065 6, S1—3S5;3 T

n(5 4545+ 5) =15 55— 2 - en(3)

6, 6, 065

4 T
= —+—+—== -, NEZ
2+2+2+2 nn+2n

=260,+0,+60;+60,=2n+1)nr,nez

(b)

Let r be the radius of the circle. Then,

3r 15w

—=——>=r=20cm

4 r

(a)

We know that

cota —tana = 2 cot 2a

~cotfd —tanf — 2tan 26 — 4tan 40 — 8 cot 80

= 2cot26 —2tan 26 — 4tan46 — 8 cot 86

= 2(2cot46) —4tan 46 — 8cot 86

= 4 cot46 — 4tan46 — 8cot86

= 4(cot46 — tan 46) — 8 cot 86

=4 X 2cot8 —8cot8 =0

(d)

We have,

b=+3,c=1and A = 30°

b2+ c?—a? 3 4-a’
2bc 2 2y3

a b c

~ COSA = >a=1

sin A - sinB - sinC
1
S2=——=-
sinB sinC
V3

1
=sinB = > andsinC = >

= B =120°and C =30° [+b>c -~ B>C(]

(o)

Here,a =3, b =4

+ maximum value= V3% + 42 =5

(a)

Let ABC be the triangle such thata = 2,b = Véandc=+v3-1
Clearly,b > a > c




So, B is the greatest angle and C is the smallest angle
Now,
c? +a? — b?

2ac

2
(V3-1) A6 1 p a0

4(V3-1)" 2

cosB =

= cosB =

And,

a? + b? — ¢?

—

4+6-(V3-1)" V3+1
46 V2

cosC =

= cosC = = (C =15°
(b)
We have,

1 1 1

T o T, T3
11,11 :

= — = —  — —_— = —
16 48 224

()
Given, 3sin?x — 7sinx+2 =10
(3sinx —1)(sinx—2)=0

1
= sinx=§or2

1
= sinx = 3 [ sinx # 2]
Letsinl==a,0< a < %, thena,m — a,2n + a,3m — a,4m + a, 57 — a are the solution in
[0, 57]
Hence, required number of solutions are 6
(a)
We have, cos? 8 = cos 20
= c0s?0 = 2cos?0—1
= cos’0=1= 0=nn
(a)
The given equation is
gsin2x+2cos?x 4 31-sin2x+2sin’x — »g

= 3sin2x+2 cos?x + 33-(sin2x+2 cos?x) — 28

— 3sin2x+2cos?x

27
=y +7 = 28, where y

=>y2—-28y+27=0=>y=27or,y=1
If y = 27, then

gsin2x+2cos’x _ 33

= sin2x + 2cos?x =3

= sin2x + 2cos2x =2




= sin2x =2cos2x =1
= sinx =0or,tanx =

Ify=1

= 3sin2x+2 cos?x _ 1

= sin2x + 2cos?x =0

= 2 cosx(sinx + cosx) =0

= cosx =0ortanx = —1

(<)

Let f(X) = Q77cos 2x8lsin2x — 33cos 2x+4sin2x

— 35@ cos 2x+§ sin Zx)
3 .
Let 5 = sin )

4
= — =
z cos ¢

Then f(X) — 35(sin ¢ cos 2x+cosd sin 2x)
— 35(sin(¢+2x))

For minimum value of given function,
sin(¢p + 2x) will be minimum

ie, sin(¢ +2x)=-1

_ 1
flx) =30 243

We have,

1 —sin2x
sec2x —tan2x = ————
cos 2x

1 —cos G — Zx)
sin (g — Zx)

2sin?(n/4 — x) 12 T
2sin(m/4 — x) cos(m/4 —x) alt (Z - x)

= sec2x —tan2x =

= sec2x —tan2x =

()
5 5

) sinx — cosx
© sin® x — cos® X = ——

sin x cos x

= sinxcosx

sin® x — cos® x]

sinx — cosx

1
= Ssin 2x[sin* x + sin® x cos x + sin? x cos? x + sinx cos? x + cos*x] = 1

2 xcos?x

= sin2x[ (sin? x + cos?x)? — 2sin
+ sinx cos x(sin? x + cos?x) + sin? x + cos?x] = 2
= sin 2x[1 — sin? x cos? x + sinx cos x] = 2

= sin32x — 2sin? 2x — 4sin2x + 8 = 0

= (sin2x —2)2(sin2x +2) =0

= sin 2x = £2, which is not possible for any x

31




(b)

cos(a + B) = % = a + f € 1st quadrant and

5

sin(a — B) = ’E]

= a — f € 1st quadrant

= 2a=(a+p)+(@—-p)
tan(a + B) + tan(a — B)
1 —tan(a + f) tan(a — )

~ tan2a =

We have,

21 41 6m

COS— + COS— + CcOS—
7 7 7

1 {2.71 27T+2_7r 47r+2_7t 671}
= S ein® sm7cos7 sm7cos7 sm7cos7

_1{.37r.7r+_57r.37r+. .57'[}
= e sin—-— sinz + sin—=—sin—-+ sinx — sin—

_ 1

2

(a)

We have,

C A
2a cos? (—) + 2c cos? (—) =3p
2 2

= a(l+cosC)+c(1+cosA)=3b

=>a+c+ (acosC+ccosA) =3b

>a+c+b=3b=>a+c=2b=a,b,careinA.P.

(d)

Given that,
2 sin® 0 3
2cos20

2
= tan?0 = (\/5)
T

= tan?0 = tan? 3

7

7

1-cos20 _
1+cos20

s
= 6=nni§

(b)

We have,
a=5cm,b =4 cmandcos(A—B) =
A-B a—-b C

= t—
2 a+b 02

31
32

<~ tan




1—cos(A—B) a—b |1+cosC
= =
1+cos(A—B) a+b,1—cosC

1_31

32 5—4\?% /14 cosC

» 737 ()

1+3 \5+4/ \1—-cosC
32

81 14 cosC 1
:cosC=§

=5 =
63 1—cosC
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(a)

Given, sin2x + cos4x = 2

= sin2x +1—2sin?2x =2

= 2sin?2x —sin2x+1=0

Now, Discriminant, D = (—1)2 —4.2.1=-7<0
Hence, it is an imaginary equation, so the real root does not exist.
(d)

We have,

sinf; + sin6, + sinf3 = 3

= sinf; =sinf, =sinf; =1 [+ -1 <sinx < 1]
=0,=0,=0, =g=> cosfq +cosB, +cosf; =0
(b)

We have,

ksinx + (1 —2sin?x) =2k —7

= 2sin?x —ksinx+2(k—4) =0

k+Vk?—-16k+64 k+(k-8) 1
— 3 . _(4 ):E(k_4)’2

= sinx =

1
:sinxzi(k—él) [+ sinx # 2]

Now,—1sSinx31=>—1s%s1=>2§k§6

(b)

Given that, cos 2B = cos(4+0)

cos(4-C)

cosAcosC —sinAsinC

" cosAcosC +sinAsinC

1—tan’B 1—tanAtanC
= =
1+tan?B 1+tanAtanC

= 1+tan’B —tanAtanC — tan Atan C tan® B

=1—tan’B +tanAtanC —tan Atan C tan? B




= 2tan’B = 2tanAtanC
= tan’B =tanAtanC

Hence, tan A4, tan B and tan C will be in GP

(c)
We have,
cosA + cosB\" /sinA +sinB\"
(sinA —sinB) (cosA —cosB)
A—B\" A—B\"
=(cot > ) +(—cot > )
={1+ (—1)"}cot™ (T)
A—B
=0 X cot™ (T) =0 [vnisodd]
(a)
We have,
atanf + bsecH =c
= bsecld =c—atanf
= b?sec’0 =c?+a%*tan?6 — 2 actan 6
= b?(1 +tan?0) = c?> + a*tan’§ — 2 actan 6
= tan?0(b? —a?) +2actanf + b?> —c?2 =0
Since tan a and tan 8 are roots of this equation

—2ac b2 ¢

m andtanatan[)’ = m

2
“tana +tanf =

Now,

2ac
tana + tan f e 2ac

tan(a + = = =
@+h) 1—tanatanf 4 _Db?-c® g2 — 2
b2—q2

(b)

tan @ +

tan6 ++/3 tand — 3 _3

+ =
1—+/3tan® 1++3tanb
8tand B
1—3tan26
9tan6 — 3tan3 0 B
1—3tan%26
£ 3tan36 =3 = tan36 =1

= tanf +

()

Since,y = 1 + 4 sin® x cos? x
=y =1+sin?2x

We know that, 0 < sin?2x <1




=21<1+sin?2x<?2

>1<y<2

(a)
sin® a +sin? § —sin?y
= sin® a + sin(B —y) sin(B + y)
=sin?asin(m—a)sin(B+y) [+ a+pf—y=n]
= sin¢[sina + sin(f + y)]
= sina[sin{r — (6 — y)} + sin(B + y)]

sina[sin(f —y) + sin(B + y)]
= sina[2 sin S cosy]
= 2sinasinf cosy
(a)
We have,

A B C

cotE + cotE + cotE

s(s—a) s(s—b) s(s—c) s s?
=— n > (35 —28),— "y
And,
cotA + cotB + cotC
_ cosA cosB cosC

" sind + sin B r sinC
b2+ c?—a? c?>+a*—b* a?+b%-c?
- 2 bcsinA y 2acsinB \ 2ab sin C
b2+ c?>—a? c?>+a*—-b%* a®+b*>—c?
=722 T\ 1% \CiZ
a? + b? + c?
~ T 4A
cotZ + cotZ + cots <
2 2 2 A

" cotA + cotB + cotC  a?+bZ+c?
44

_ (28)* (a+b+c)
a2+ b2+c%2 a2+ b2 +c?
(a)

(tana — cota)? >0
= tana +cot?’a—2>0
= tan®a +cot’a > 2
(a)
We have,
tanm O =tann 6
>mb=tn+n0O,wherer € Z

rm
=0 = , T E€EZ




Clearly, these values of 8 from an A.P. with common difference %

(a)

We have,

sinA _ sin(A — B)

sinC  sin(B — C)
sin(B+C) sin(A—B)
sin(a + B)  sin(B — ()

= sin? B — sin? C = sin? A —sin? B

= b? —c? =a% - b?

= a?, b?,c? arein A.P.

(a)

Letsecd —tan8 =1 ..(0)

Then,

1

secd —tanf

= secf +tanf = % ..(ii)

~2tanf =+ 1 [Onsubtracting (i) from (i)]
1 1

2x——==—
> 2x % 1 A

1 1

2> 1=—,—-2x >secH —tanl = —,—2x
2x 2x

(d)

We observe that the LHS of the given equation is not defined forx =nm,n € Z
Now,

(secH +tanf) =

cotx — cosecx = 2sinx

= cotx — 1 = 2sin’x

= 2cos’x+cosx—3=0

= (2cosx +3)(cosx—1) =0

=>cosx =1 [+ 2cosx + 3 # 0]
>x=02n

But,x #nnm,neZz

Hence, the given equation has no solution

tanx 4+ tan 4tanx
tan(x +y) = 1 Y

—tanxtany 1—3tan?x

. . 2
Also, siny = 2sinx,cosy = 3C0SX




- 5 ., 4cos®x
= sin“y + cos“y = 4sin“x + 5 =1

= 36tan’x + 4 = 9sec?x = 9(1 + tan®x)

=27 tan’x =5

V5
= tanx = ——

3v3

45

:>tan(x+y)=i315 V15
1

27

(d)

€c0s 9° + sin 9° _ 1+ tan9°
c0s9° —sin9° 1 —tan9°
= tan(45° + 9°)

= tan 54°
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1 (a)

Let ABC be the triangle such thata = 2V2cm, b =

T

2v/3cmand 24 = "

b? + c? — a?
2bc
1 12+4c¢*-8
Rl ————
V2 43¢
=>44+c2=2/6¢
=>c2—-2V6c+4=0
_ V6 ++24-16

. COSA =

=cC

2
>c=v61+V2=>c=V6+V2 [-cisthe
largest side]

(b)
We have,
rsind =3 andr = 4(1 + sin )
12
>r=4+—
T
=>1r2—4r—-12=0
=>0—-6)(r+2)=0
>r==6 [ 7r>0]
o _ ) _ 1 T 5
~rsinf = 3 =sind —§=> 0 s
Hence, the total number of ordered pairs of the
form (r,0)is1x 2 =2
(d)
We have,
sin 65° 4+ sin43° — sin 29° — sin 7°
= (sin 65° + sin 43°) — (sin 29° + sin 7°)
= 2sin54°cos11° — 2sin18°cos 11°
= 2co0s11°(cos 36° — sin 18°)
V54+1 +5-1
4 4

= 2cos 11°<

(9
We have,

) =cos11°

1
sinB = gsin(ZA + B)

in2A+B) 5
_Sin@A+B) 5

sinB 1
sin(2A+B)+sinB_ 5+1

sin(2A+ B) —sinB 5-1
2sin(A+B)cosA 3

2sindcos(A+B) 2
tan(A+B) 3
=5 =

tan A 2

5 (b)

Since, A+B+C=m

Sa=n—(B+C()

We have, cos A = cos B cos C

= cos[t — (B + C)] = cosBcosC

= —cos(B + C) = cosBcosC

= —[cosB cos C — sinBsinC] = cos B cos C
= sinB sinC = 2cosBcosC

= tanBtanC = 2

(@)
We have,
sinx + cosec x = 2 = (sinx — 1)? = 0 = sinx
=1
~sin"x +cosec"x=1+1=2
(@)
We have,
a’ —b? sin(A—B)
a?+b?  sin(4+B)
sin?A —sin? B sin? A —sin?B
= =
sin? A + sin? B sin?(A + B)
= (sin®? A — sin? B)(sin? A + sin? B —sin?C) = 0
= sin(A + B) sin(A — B)(sin? A + sin? B — sin? ()
=0
= sin(4 — B) = 0 or, sin? 4 + sin® B = sin?C
= A =Bor a’+b? =c?
= AABC is either right angled or isosceles

8 (9




We have, 2s=a+b+c=13+14+15
cosA =cosBcosC =s=21

= cos{mt — (B + C)} = cosBcosC >s—a=8s—b=7ands—c=6
= —cos(B + C) = cosBcosC Now,

= 2cosBcosC =sinBsinC 1 1 1 s—as—b s—c

=>cothotC=% " 1r2 1r3 1 A A A
>—:—:—=s5s—a:Ss—b:s—c=8:7:6

() T T T3

We have,

(a)

We have,

sin70 4+ 6sin560 + 17sin36 + 12sin 0

sin66 + 5sin46 + 12 sin 26
_ (sin76 +sin 50) + 5(sin 56 + sin 360) + 12(sin 30 + sin 0)

sin 66 + 5sin46 + 12 sin 26
_ 2sin66 cosf + 10sin46 cosf + 24 sin 26 cos 6

sin 660 + 5sin46 + 12 sin 26
_ 2cos0 (sin66 + 5sin46 + 12sin 26)

sin 66 + 5sin46 + 12 sin 260
=2cosf




11(a)
Let the anglesbe A = x —d,B = x,C = x + d. Then,
x—d+x+x+d=180°=> x = 60°
Therefore, two larger angles are B = 60° and C
Hence,b =9andc = 10
Now,
c? +a? — b2
2ac

1 100 +a? —81
> o= 5 3?2-10a+19=0=>a=5+6
2 20a

853  (b)

. 1 . .
Since, cos 2x, 5, sin 2x are in AP

cosB =

cos2x +sin2x =1

sin2x = 1 — cos 2x = 2sin? x
2sinx(cosx —sinx) =0
sinx =0or cosx —sinx =0

x=nmor tanx =1

T
x=nnorx:nn+z

. w
Thus, required values of x are n and nm + "

12 (b)

21 16w 17n

T
COSE+COSE+...+COSE+ cosE+ COSTT

2T 2m T

I
= C051—8+COSE+...—COSE— COSE-FCOST[

=cost=-—1
13 (b)
Given that, sin0 + cos6 =1
1 1
= —sin0+—=cos0O =
V2 V2

> sin(6+%)=\/i2_=si

= 84o=nm+ (—1)"
g - 4

w T

> 0=nr+(-D"-——

4 4
14 (d)
We have,
O<x<m=sinx>0
Now,

1 +sinx +sin2x + --00 =4 + 2¢/3

1
o —4+4243
1 —sinx




1

4+23

3+2v3 V3 T 2n
———=—>Xx==0r,—
1+2v3 2 3773
15 (b)

sinx +siny a

=>sinx=1-—

= sinx =

cosx + cosy " b

2 sin (HTy) co
2 cos (HTy) co (—

x+y)

=

= tan(

16 (b)
The given equation can be written as

a
b

I
cos(mtanf) = cos (E — 1 cot 9)

T
> mtanf = 2nni(5—ncot9),nEZ

1
= tanf = Zni(z—cot9>,nEZ

1
= tanf — cotf = 2n — 5 n € Z [Taking negative sign]

tan29—1_2 1
tanf n 2
tan29—1_ 1

2 Jtwne " 2

1 —tan?6 +1
5 = — —
2tané@ n 4

1
:cot29=m+1, wherem = -n€Z

17 (c)
From Questions 47, we have

1 1 1
A= P ap;, A= 2 bp,, A= 2 Cps3

Now,

P1, P2, P3 are in A.P.

2A 2A 2A
—,—,— areinA.P.
a b c

111

= PO areinA.P.= a,b,c arein H.P.
a c

18 (d)

T 21 4 8r sin 242

COS—COS—COS—COS— = "’ COS X COS 2X cos 4x
5 5 5 5 24 sin% (




. lem . s
sin—= sin (37‘[ + E)

B 16sinZ B 16 sin =
5 5
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i
i
i
v’

1 (9
cosec 15° 4+ sec15° =

) V3 1 v§

T 2v2 2¢§ zv— J_
43

_ﬁ_zﬁ

2 (d)

. 4
We have, sin 4 =3 and cosB = -3

Now, cos(4 + B) = cos Acos B — sinAsinB

2(sin15° + cos 15°)
2 sin 15°cos 15°

/ sin 30°

16 ; 12\ 4 144
(5T 1
3 12 4/ 5
5713 5(_13)
36,20 16
85765 65
3 (a)

. 1
Given that,— +tan® =m
tan 6

= 1+tan’0 =mtan®

=>sec2@=mtan0 ..(0)

andsecO —cosO =n

= sec’?8—1=nsecH

= tan? 0 = nsecO

= tan*0 = n?sec?0 = n?-mtan® [from Eq.(i)]
= tan®0 = n?m (-~ tanB # 0)

= tan 8 = (*m)Y?  ..(ii)




From Eq. (i), we get

sec?0 = m (n?m)'/3

As we know that, sec? 6 —tan? 0 = 1
= m(mn?)/3 — (n?m)?3 =1
= m(mn?)/3 — n(nm»)/3 =1

4 (c)
We have,
(sinA + sinB +sinC)(sinA + sinB —sinC) = 3sinAsinB
= (sin4 + sin B)? — sin? C = 3sinAsinB
= sin? A + sin? B — sin? C = sinAsin B
= sin? A + sin(B + C) sin(B — C) = sinAsinB
= sin? A + sinAsin(B — C) = sinAsin B
= sinA[sin(B + C) + sin(B — C)] = sinAsin B
= 2sinAsinB cosC = sinAsinB
= cosC =1/2 [ sinAsinB # 0]
= C = 60°
5 (b)
Given, cos2x + 7 = a (2 — sinx)
= 1-—2sin?x+7=2a—asinx
= 2sin®x —asinx+ (2a—8) =0
at.(-a)?2—8(a-28)
2X?2

~ sinx =

_at(a—-8)
B 4
For (+) sign,
. a—4
sinx = —
For (—) sign,
sinx = 2 which is not possible
We know —1 <sinx <1

a
.—1S—;—S1 = 2<a<6é6

6 (c)
T
cos? B + cos? C = cos? B + cos? (E — B)

=cos?B +sin?B =1

7 (d)

We have,

b?sin2 C + c?sin2 B
=b?-(2sinCcosC) + c? - (2sin B cos B)




= 2(bsinC)(bcosC) + 2(csinB)(c cosB)
= 2(csinB)(b cosc) + 2(c sin B)(c cos B)

b

[' sinB  sinC

=2csinB(bcosC +ccosB) =2acsinB =4A

8 ()

Since the angles of AABC are in A.P.

~2B=A+C=>3B=A+B+(C=>3B=180°= B =60°

sin4A sinB

Now, =
6v3
11

sinC = sin{180° — (A + B)}
= sinC = sin(4 + B)
= sinC = sinAcosB + cosAsinB

6V3\ /1y VI3 (V3 _ 6V3++39
T) @) +7<7> I -

c=b?mC:>c=12+2\/E
sinB

9 (a)
We have, 2BFC =~ = £BEC

:>sinC=<

So, the circle with BC as diameter will pass through E and F. Clearly, the circle with BC as diameter
is the circumcircle of ABEF such that ZFBE = 90° — A

a
“FE =2 (E) sinZFBE  [Using: a = 2R sinA]

= FE =acosA

Let R, be the radius of the circumcircle of ADEF. Then,
R = FE _ acosA
17 2sin«FDE ~ 25sin(180° — 24)
acosA a R

=> R, = = = —
17 4sinAcosA  4sind 2
A




Clearly, the equation x? + v/2x + 1 = 0 has imaginary roots. So, the two equations have both
common roots
a b ¢

12 1
sinA sinB sinC
1 21
sinA _ sinB _ sinC
TNz 12
T T T
B:E,C:Z

_ 7
11 (a)
We have,

3a V3 A a
s=—andA=—a? ~r=—

2 4 s 23
Let the length of each side of the square inscribed in the incircle be x. Then,
x? + x? = (Diameter)?

2 Cl2 2

= 2x2 = a = x2 = — = Area of the square = 6
3 6 6

12 (a)
cosl® cos?2°....cos 179°
= cos1°.cos 2°....c0s90°.cos 179°
=0 [+ cos90°=0]
13 (a)
Given equation is
2c052x +1= 3.2—sinx
By taking option (a)
Letx =nm
When, n=1, x=mn
2COSZT[ +1= 3_2—sinrr
= 24+1=32° = 3=3
When n=2,x = 2n
., Qcos 41 +1= 3_2—sin 2T
= 21+1=32°
= 3=3
14 (b)
On squaring given equation, we get
sin? A + 6 cos? A — 2V6sin A cos A = 7 cos? A
= sin? A + 6(1 —sin? A) = cos? A + 6 cos? A + 2v/6sin A cos A
= sin? A — 6cos? A+ 6 = cos? A+ 6sin? A + 2v/6sinA cos A
= 7sin? A = (cos A + V65sin 4)?
= +V7sind = cosA +V6sinA
Alternate




Given, sin A4 — V6cosA =17 cosA
Replacing A by 90° + 4, we get
sin(90° + A) — V6 cos(90° + A)
=+7cos(90° + A)

= cosA+V6sinA = —/7sinA
15 (b)

We have,
_ tanx

y_tan3x

1—3tan’x

3 —tan?x

= 3y —ytan?x =1 —3tan’x

>tan’x(y—3)=1-3y

>y =

1
< =< €1
3y_1_0z3_y<3=>y [1/3,3]
16 (c)

We have, Vcosec?a + 2 cota

=1+ cot?a+2cota = |1 + cota|
37
But7<a<n

Scota< -1 =>1+cota<0
Hence, |1 + cota| = —(1 + cota)

17 (c)

Since —Va? + b% < asinx + b cosx < Va? + b?. Therefore, a sinx + b cos x = ¢ has no solution for
lc] > Va? + b?

18 (c)

We have,

tan 6 + secd = 2cos 6

= 1+sinf = 2cos? 6

= 1+4sinf = 2 —2sin? 0

= 2sin?f +sinf —1=0

= (2sinf —1)(sin6+1) =0

1
= sinf =E’Sin9 =-1




[for which the equation is not defined

[ 6€[0,2m]]

Hence, the given equation has two solutions in [0, 2 7]
19 (c)

Given, sin(x? + x) —sinmx? =0

2x2% + x) _

—~— =0
> sin >

2x% + x +7T
= = —
T 5 nm+ >

= 2cos7r<

= 2x°+x=2n+1
= 2x%2+x—p =0,wherep’ = 2n+ 1,is an odd integer

4
_Citp et [
4 4

20 (b)
Given that, 3sin? A + 2sin? B = 1 ...(I)
and 3sin24 — 2sin2B =0 ...(ii)
From Eq. (i)

1—cos24 1 —cos2B
(=) (=)
3cos2A+ 2cos2B =3 ..(iii)
3cos2A =3 —2cos2B
9cos?2A =9+ 4cos?2B — 12 cos2B
9(1 —sin? 2A) = 9 + 4 cos? 2B — 12 cos 2B
9 —4sin?2B =9 + 4 cos? 2B — 12 cos 2B [from Eq. (ii)]
—4(1 —cos?2B) = 4cos?2B — 12 cos 2B
—4 = —12cos2B

Lox

_]’_'VGE
4

neglect x =

L | 2 2 A

2B =—
cos 3

Now, from Eq. (iii)
2A=— = 2cos?A—-1==
cos cos

2v2

= A=—
cos 3

22 1
& A+ 2B =cos ! 5 + cos™?! 3
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1 (b)

Let f(x) =sinxcosx = %sin 2x

We know that,—1 <sin2x <1

= —— —
2_25111 X =

Thus, the greatest and least value of f(x) are % and % respectively

2 (b)

We have,

x% + 4xy + y?

= (Xcosf —Ysinf)? +4(XcosO —Ysin0)(Xsinf + Y cosB) + (Xsinf + Y cos 6)?
= (1+4sinfBcosB)X? + 4(cos? § —sin? )XY + (1 — 4sin b cos B)Y?

~x? +4xy +y? = AX? + BY?

= (1+2sin260)X?>+4cos26XY +(1—2sin26)Y?

= AX%? + BY?

=>c0s20=0,A=1+2sin26,B=1-2sin26
:9=%andA=1+2=3,B=1—2=—1

3 (d)
Given,3cos2x —10cosx+7 =0
= 6cos’x—10cosx +4 =0

[* cos2x = 2 cos?x — 1]

= 2(8cosx—2)(cosx—1)=0

2
= cosx=1 or cosx =2

Since, cos x is positive in Ist and IlIrd quadrant.

Hence, total number of solutions are 4

4 (a)

cosasin(f —y) + cos S sin(y — a) + cosy sin(a — )

=cos a [sin B cosy — cos S siny] + cos B[siny cosa — cosy sina] + cosy[sina cos f — cos a sin ]
=0

5 (d)




Given, A + B = 45°
= cot(A+B)=1
cotAcotB —1 _
cotA+cotB
= cotAcot B— (cotA+cotB) =1 ..(J)
Now, (cotA — 1)(cotB — 1) = cotAcotB — (cotA + cotB) + 1
=1+4+1=2 [fromEq. ()]
6 (c)
Let ] = [sinx + cos x]
T 1+sin2x

= [\/E sin (Z + x)]

Atx :E,
4

1+sin2x

The given expression can be written as

cos® x (cos® x + 3cos*x + 3cos?x + 1) + 2cos* x + cos? x — 2
= sin® x (cos? x + 1)3 + 2 cos* x + cos?
=sin® x (sinx + 1)3 + 2sin® x + cos?x — 2

[~ sinx + sin?x = 1 = sinx = cos? x]

= (sinx + sin? x)3 + sin® x + (sin® x + cos? x) — 2
=13 +sinx+1—2 =sin?x

8 (b)

x—2

T 31 5w 7T

. 4 4 4 4

sin”—+ sin* — 4+ sin” — + sin™ —
8 8 8 8

[ T 2 3m?] 1 Ty 2 3m\2
. 2_ . 2_ < . 2_ . 2_
_(2 sin 8) + (2 sin 8) ]+4[(2 sin 8) =+ (2 sin 8) ]

(1 cos )+ (1—cos Z) e 2 (1 - cos Y (1 - cos 3T)
_ cos 7 cos 4 4 cos 4 cos 4
2

b%yqu%ﬂ

3
2

—1(3)‘*'1(3) =

9 ()
. sin(x+3a) _
Given, sin(a-x)

Applying componendo and dividendo, we get




sin(x +3a) +sin(a —x) 3+1
sin(x + 3a) —sin(a —x) 3-1
2sin2acos(a +x)

2cos2asin(a +x)
tan2a
> — =
tan(a + x)
2tana (1 —tanatanx)

1—tan?a (tana + tanx) -

= tana —tan®atanx = tana + tan x — tan® @ — tan® e tan x
= tanx =tan
10 (a)
We have,
cosa sin(f —y) + cos B sin(y — B) + cosy sin(a — B)

1
=E{sin(a+ﬁ—y) +sin(B—y—a) +sinly —a+ ) +sin(ly —a—p) +sin(lea — B +v)

+ sin(a — B —y)}

1

=E{sin(a+ﬁ—y) —sin(fa =B +y) —sin(fa — B —y) —sin(e+ B —y) +sin(a — B +y)
+ sin(a — B —y)}

! 0=0
= —X =

2
11 (c)
sinA+cosA=m [given]
= sin® A + cos® A+ 3cosAsinA
(sinA4 + cosA) = m3
= n+3msindcosAd =m3 ..(i)
[ sin® A + cos® 4 = n]
Again, sinA +cosA =m
= sin® A + cos? A + 2sin Acos A = m?

2_

= sinAcos4 =mTl ..(ii)

From Egs. (i) and (ii), we get
(m*-1)

+3m—" =
n m 5 m

= 2n+3m3—-3m=2m3

> m3-3m+2n=0

12 (b)

We have,

(sec6—1) = (ﬁ—l)tan@
= 1—cosf = (\/E—l)sinﬁ

3

0 0 0
= 25in25 = 2(\/5— 1) sinzcosz

0 0 T
= in—= —_= —_— = —_
sin > 0 or,tan > V2 —1=tan 3




= = =
nimor, nm+—,n

>0=2nm0 =2nn+%,n€Z
13 (d)

Given, cosf +sin26 =0

= cosf + 2sinfcosf =0

= cosf(1+2sinf) =0

= cosf@ =0orsinf = —%

For 6 € [—m, 7]

tan (g sin 9) =cot (g cos 9)

= tan (g sin 9) = tan (g - % cos 9)

—sinf=rmn+—-—= 0, rez
= =
sin T Cos U,

= sinf +cos8 =2r+1),re’z

1 1 2r+1
= —sinf +—cosf = , T E€EZ

V2 V2 V2

T 2r+1
4)— NG , T E€Z
:cos(@—z)zio N

VRV

0——=2rnt—,re’Z
= =
T ,

0=2rnt—-+-,r€Z
= =
)

T
=>9=2r7r,2r7r+5,rEZ

But,0 =2rm+ %, r € Z gives extraneous roots as it does not satisfy the given equation. Therefore,
0=2rmrez
15 (b)

3w
tan9+tan<7+9)=2

= tan9+tan<g+(g+9)> =2

= tan9—cot(g+9) =2

cot%cot@ -1
= tanf ————— =2
cotZ+cot9




cot9—1_

—_—— =2
1+ cot@
1—tané

1+tan9:
tanf +tan’0 — 1 +tanf =2 + 2tan 6

tan?8 =3
T
tanf = i\/§= itan§

tan 6@ —

T
9=nni§,nEZ

16 (b)
We have,
(1+tan8)(1 +tan) =2
= 1+tanf +tanp +tanftand = 2
=>tanf +tanp =1 —tanfOtan

tanf +tand
“T—tanftand
:tan(9+¢)=1:9+¢=g,neZ
17 (c)
Given, 2sec2a =tanf + cotf
sin? B + cos? 8

sinf cos

2 1

cos2a  sinf cosf

= sin2f = cos2a

= 2sec2a =

T
> a+pf =~

4
18 (a)
We have,
2sin?0 —5sinf +2 >0
= (sinf —2)(2sin6d—1) >0
=2sinf—-1<0 [+—-1<sinf<1 ~sinf—2<0]

i 9<1
= —
sin >

=60 € (0,t/6) U (57/6, 1)




19 (d)
Given that,

tanA —tanB =x ..(i)

and cotB —cotA =y ... (ii)

1

Now, cot(A — B) = @n(A_E)

_ 1+tanAtanB
" tanA—tanB

1 tanAtan B

= +
tanA —tanB tanA —tanB

= i + % [from Egs.(i)and(ii)]

20 (b)
We have,

acosB—bcosA
a—>b
c2+a?-p? b2+c2—-a?
a( 2ac )_b( 2bc )
a—>b
_2(@*-b*) a+b 2

 2c(a—b) ¢ ¢

=2[

“a,c,bareinA.P.
~a+b=2c
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