Trigonometric Ratios and Identities ALLEN

Trigonometric Ratios and Identities

SOLUTIONS

EXERCISE - O
1. Ans. (C)
We have, sin x + sin?x =1 = sinx = 1 —sin? x
= cos?x =sinx (i)
& cos* x =sin? x ..(ii)

- Add (i) & (ii)

cos?x +cos*x =sinx +sin?x=1= cos?x +cos*x =1
2. Ans. (A)

a=10°%n=36;p=10°

. (36°x10 35x10
sin n| 10°+ ) .
5 2 2 _ sin180°.sin185°

sin5° sin5°

=0

3. Ans. (C)
We have
COS X + COS Y = —COSQ
& sinx + siny = -sina

‘> cosC +cosD = 2COS(C;DJCOS(C_DJ

2

sinC +sinD = 25in(C+ D)sin(C_Dj
2 2
= 2cos(x+yjcos(x_yj = -cosa -(1)
2 2
& Zsin( X+ yj cos (ﬂj = -sina -(2)
2 2

(1)/(2) gives

X+Yy
cot T =cota

4. Ans. (B)
We know

sinC+sinD=25in(C+D)cos(C Dj
ZSin(A_C;AJerc (A C- C)+ZsinA
2sin (B_CJZFEMLC) cos(B_C;B_C)JrZsin B

sin Acos(—C)+sin A
sinBcos(—C)+sinB
sin A(1+cosC) N sin A
sinB(1+cosC) sinB

[ cos(-8) = cosO]
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5.

Ans. (B)
We have

2x(sin80cosO—sin60cos30)  sin90+sin70—sin90 —sin30 N (sin70-sin30)  2cos50sin20
2x(cos26cos0—-sin30sin46)  cos30+cosO—cosO+cos760 (cos36+cos708) 2cos50cos20

Using formulae:

2sinAcosB =sin(A4 + B) + sin(4 - B)
2cosAcosB = cos(A + B) + cos(A - B)
2sinAsinB = cos(A - B) - cos(A4 + B)

sinC - sinD = ZCOS(C A

cosC + cosD = ZCOS[C hl

Ans. (D)
1+sin20+cos20
1+sin20—cos20

.+ €c0s20 =1 - 2sin2%0

c0s20 = 2cos%0 -1
sin20 = 2sinO cosO
We have

sin20+1+2cos*0—-1

)9
)o(52)

2cos0[sin0+cos0] cot0

1-1+2sin®* 0+sin20
Ans. (C)
We have
A tan6°tan42°

B cot66°cot78°

Multiply & divide by tan54°

= tan6°tan42°tan66°tan78° x

2sin0O[sin0+ cos 0] B

tan54° N tan6°tan(60°—6°)tan(60°+6°)tan78°tan 42°
tan54° tan54°

[.. tan(60° - B)tanO tan(60° + 0) = tan30]

tan18°tan42°tan78°
=

tan18°tan(60°—18°)tan(60°+18°)

tan54° tan54°
tan 54 =1= A=1:>A =B
tan54° B
Ans. (B)
c?=a?+b%; c=2/2p
a’? + b? =8p? (1)
1 1
Area of AABC= —ab = —pc
2 2
—ab=p(2v2 p)
ab=22 p’ -(2)

Divide (1) & (2)

[2]
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2 2 2
- a“+b _ 8p 22\/5
ab 2\/§p2

E_{_E:Z\/E
b a

tan6 + cotb = 2\/5

1
— = =22=sin20=—F1
sinBcos0 2

20=— = 0=

r
8

SN

Hence other angle is :%n

9. Ans. (B)
We have
X -1 X
tana:(1+2x)1:(2 +1) _ 1x2
2% (1+29)
1
& tanf=(1+2")"'=—F—
B ( ) (1+2X+1)
tan(a+B)= tano + tanf
1—-tanotanf
2" 1
. tan(o+B)= (1+2X)+(1+2X“)
' 2 1

1- X 1
(1+2) (1+2)
2°(1+2°1)+(1+2%) - 25427 11428
(1+2X)(1+2X+1)_2X 1+2x+1+2X+22X+1_2X
(2x+1+22x+1+1)
(2x+1 +22x+1+1)

=l1=tan(a +p)=1

T

= (a+p)= y (from given options)
10. Ans. (A)
tan(A + B) = tanA+tanB
1-tanAtanB
tan A nsin Acos A
A ncostA _ sinA(l-ncos® A)+ nsin Acos® A
- i B 2 .2
1—tan A.%COZSA cos A(1-ncos® A)—nsin® Acos A
1-ncos” A
sinA-0 sinA

cos A(1-ncos’ A—nsin?A)  (1—n)cosA
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11.

12.

13.

14.

Ans. (D)

1B

sint/18 cosm/18

1 o \/§ T
Z{COS— sm} él[sin;E cos% —cos ™ sinn}

2 18 2 18 6 18
- N /9 = 4-
sin(7/9) sin™
2
Ans. (D)
cotx + cos(60+x) N cos(x—60)
sin(60+x)  sin(x—60)
_ COSsX N sin(2x) _ cosX 8sinXcosX
sinx  sin(x+60)sin(x-60) sinx  4sin®x-3
4sin® x cosX —3cos X +8sin® xcosx _ 3[3cosx—4cos’ X]
= = = 3 cot3x

4sin® x—3sin x —sin3Xx
3[1-3tan” X]
A
3tan X—tan’ X

Ans. (D)

On rationalizing ; we get

1-sinx+1+sinx+2|cosx| _ 2(1+|cosx|) ~ 1-cosx
1-sinx—1-sinX —2(sinx) —(sin x)

Ans. (B)
(15) _ ( j (135) (135)

cos| — | sin sin| =—— | cos

2) 2 )
. (15) ( j (135) (135)
sin| =— | cos cos| — | sin

2 2
2| cos (15j sin ( j 2135 sm2£5

2 2 2cos15 2cos135

= = —
. (15) (15) (135] (135) sin15  sin135
2sin cos 2si cos| —
2 2 2 2
= 2cot15° - 2cot135° = 2tan(90° - 15°) - 2cot(90° + 45°)
= 2tan75° + 2tan45° = 2(2+\/§)+2(1) = 6+2\/§ Irrational number
Aliter:

cotO - tan0 = 2cot26

( 15° 15°j ( 135° 135°j
cot —tan +| tan —cot
2 2 2 2

2cot15° - 2cot135°

2(2443)-2(-1)=4+23+2=6+23

[4]
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15.

16.

17.

18.

Ans. (D)

On adding and subtracting
= 3-c0s40+4sin20
> ;
_ 3—c0s40—-4sin20
B 2
‘= 4(1+sin20)—(1+cos40)
> ;
4(1-sin20)—(1+cos40)
- 2

x=2(1+sin20)-cos220;y =2 (1 -sin20) - cos226

x=1+2sin20 +sin?26; y =1 - 2 sin20 + sin220
x =(1+sin20)2;y = (1 - sin20)2

= x+\/§=2

[Alternate : Or put 0 = Z and verify |

Ans. (C)
tanAtanB tanC = tanA + tanB + tan(C if
A+ B+ C=nmn
Ans. (D)
sin3Xx

We have f(X)=—
SINX

: : . 3sinx—4sin® x
"+ sin3x = 3sinx - 4sin¥x > —————
sinX

_ sinX(3—4sin® x)
N sin X
= 3 - 4sin’x
Now-1<sinx<1

= 0<sinx<1 (-

-4 < -4sinx <0
3-4<3-4sin’x<3-0
-1<3-4sin?x<3

L fx)e[-1,3)

Ans. (D)

E =2sin”0—3sin0+2

2
:Z(SiHZO—EsinG +2 =2 sine—E 9 +2
2 4 16

(RN

2
E =2(sin9—§j +
4

D w feo)

E =Z at sin0=
8

min

E,... =7 at sin6=-1

(...

sinx = 0)

sinx = 0)

www.allen.in
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19.

20.

21.

22,

Ans. (A)
sin[@+£)+cos[9+£)
6 6
T T T
=E 2at0+—=—= 0=—
max V2 6 4 12
Ans. (B)

E =1 + 2sin?0 - 3sin20 + 2
=3+1-co0s20—-3sin20 = 4 —(cos20+3sin20)

Emin = 4- \/E
Ans. (B,C)

sin X
COSX = tanx = COSX=

cos X
=> c0s2x = sinx = cos*x = sin?x = cos*x = 1 - cos?x
= cos* x+cos’ x=1 -(C)

Now, sin?x + sinx =1 (Use cos?x = sinx)

=sinx+1= —— = cos’ X+1=—
sin X sin X
Therefore, —— + cos*x = cos?x + 1 + cos*x
sin x
=1+1=2 .(B)
Ans. (B,C)

tanA.tanB = 2 = M:Z
cosA.cosB 1
Applying componendo and dividendo, we have

sin Asin B +cos AcosB _2+1

sin AsinB—cos AcosB  2-1
cos(A—-B) N 3 _3
—cos(A+B) —5cos(A+B)

= cos(A+ B):_?1 -(Q)
Now,

cosA.cosB =% [cos(A + B) + cos(A - B)]

=> cosA.cosB = %[%1+§} :%
and sinA.sinB =% [cos(A - B) - cos(A + B)]

= sinA.sinB = l[§—(_—1ﬂ=z -(B)
215 \5 5

J24 4

Now, sin(4 + B) = i—T; sin(A - B) = ig

So, (D) option is not correct

[6]

www.allen.in



Trigonometric Ratios and Identities ALLEN

23. Ans. (B,C)

t t
2tan— 1—tan®*—
sintz—z; cost=
1+tan®— 1+tan25
t
Let tan—=X
2
2x 1-x*

- 2:1:10x+5—5x2=1+x2
1+x° 1+x

= 6x2-10x-4=0=3x%2-5x-2=0=>3x%-6x+x-2=0

=>3x(x-2)+1(x-2)=0=>Bx+1)(x-2)=0

= X=_—10rx:2
3

tanlz_—1 or 2
2 3

24. Ans. (A,B)
sinp. 1
sin(2a+p) 3
Applying componendo and Dividendo,

sinf+sin(2o+B) 1+3
sinf-sin(20+B) 1-3

we have,

2sin(a+p).cosa. _ij tan(o+)
—2cos(a+f).sinoc -2 tana

=2

= |tan(oc+[3)—2tanoc:O

25. Ans. (C,D)

cos?x + cos?y + cos?z - 2€0Sx.C0SY.COSZ

[2cos?x + 2cos?y + 2c0s?z - 4Cc0Sx.C0SY.COSX]

[1+cos2x+1+cos2y+2cos?z -2(2cosx.cosy)cosz]

[1+cos2x+1+cos2y+2cos?z-2(2cosx.cosy)cosz]

[2+cos2x+cos2y+2cos?z-2(cos(x+y)+cos(x-y))cosz]

[2+2cos(x+y)cos(x-y)+2cos?z-2(cosz+cos(x-y))cosz]

N, N N |- N, N

=1+cosz.cos(x-y)+ cos?z-cos?z-cos(x-y)cosz

=1=cos(x+y-z)
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26.

Ans. (A,B,C,D)
Method-I

1
L= 7 [2c0s?284° + 2c0s%36° + 2c0s36°c0s84°]

1
=L= 3 [1+ cos168° + 1 + cos72° + cos(36° + 84°) + cos(36° - 84°)]

= L =[2+c0s168°+cos72°+cos120°+cos48°]
Use: 2co0s20 =1 + cos26;
2cosA.cosB = cos(A + B) + cos(A - B)

= L:%[2+2cos(168 2+72 )cos(168 2_72 j+c05120°+cos48°}

Use: cosC+cosD=2cosC;DcosC;D

:%[2+2c05120°.cos48°—%+cos48°}

=1{2+2x(_—1jcos48°—1+cos48°} _3_ L
2 2 2 4
Method-II

1
L = cos?84° + 1 - sin?36° + 2 2c0s36°c0s84°
1
=1 + cos(84° + 36°)cos(84°-36°)+ 2 [cos120°+c0s48°]

= i+ cos120°.cos48° + l cos48° = i
4 2 4

L:§<1
4
M = cot73°.cot47°.cot13°
= cot(60° + 13°)cot(60° - 13°)cot13°
= cot(3.13°) = cot39°
as cot45°<cot39°=L <M
tan2 <0
.. M >tan2
N =4sin156°sin84°sin36°
=4sin(180° - 156°)sin84°sin36°
= 4sin24°.sin(60° + 24°).sin(60° - 24°)

1 1
=4 x Zsin(S x 24°) =sin72° = Ji >sin45°

N >sir1E
4

And; LMN >0

[8]
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27.  Ans. (A,B,CD)
B, =cos™ 6 +sin™ 0
P, ,=cos™260 +sin" 24
PB,- P, ,=cos™@ +sin™ @ - (cos™ 26 +sin"20)
= c0s™2 0 (cos?0 - 1) +sin™2 @ (sin%0 - 1)
= -sin?0 cos™ 2 6 - cos? 0 sin™2 @ = - sin20 cos?0 P,_,
P, = cos*0 + sin*0
= (cos?0 + sin?0)% - 2 sin%0 cos?0 = 1- 2sin?0 cos?0
Q, =cos™ 6@ -sin™ 6
Qn_ =cos™ 29 -sin™2 0
Qn = Qpnp = (cos™ 6 -sin™O) - (cos™ 2 @ - sin™ 2 9)
=c0s"™2 0 (cos20 - 1) - sin™2 0 (sin%0 - 1)
= - 5in%0 cos™ 2 @ + cos?0 sin™2 6 = - sin20 c0s?0 Q,,_4
Q, = cos*0 - sin*0
= (cos?0 - sin?0) (cos?0 + sin?0)
= c0s%0 - sin0
28. Ans. (A,D)

oc+B+y=27t:>g+E+1=n
2 2 2
o B v tang+tanE
= tan(5+5j:tan(n—5j: 2 2 _ ) -(A)
1—tang.tanE 2
2 2
gt By n_ o B Ty
4 4 4 2 4 4 2 4
o B Ty tang+tanE v 1
= tan[—+—j=tan(5——j:> 4—4B=cot—=— .-(D)
4 4 4 1-tan—tan— 4 tanx
29, Ans. (B,D)
sin| 7x %
(x+7x) ( 2)
o
2 . (xj
sin| =
y= 2 =cot4X
. X
sin| 7x—
(x+7x) ( 2)
n
2 . (x)
sin| —
2
1
cot———=\/§+1 ; cot—=0
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30. Ans. (C,D)

f, ()= rnz()%sin4 (2r 6)
= rZ:‘%sinz (Zr 6)[1 —cos® (2r 9)]
i[sinz(zre) sinz(Z'O)cosz(Z'O)J

4 4

r=0

e ()J

e~ 4r 4r+1
., sin®20) (sin20 sin®40) (sin®40 sin’80 sin’ (Zn 9) sin’ (ZM 9)
=|sin“0- + - + —— | - T
4 4 16 16 64 4" 4"
., sin® (2”“9)
= f,(6)=sin O—T
Now everything can be calculated by putting values as per options.

31. Ans. (A)
P(x)=(x-a)(x - b)(x - c)
= (x%2 - (a+b)x + ab)(x - ¢)
=x3 - (a + b)x? + abx - cx? + (ac + bc)x - abc
P(x)=x3-(a+b+c)x?+ (ab + bc + ca)x - abc
coefficient of
x2=-(a+b+c)
= —(c0s36° + cos84° + cos156°)

=—(cos36°+2cos(84 +2156 jcos(l56 2_84 D

= —(c0s36° + 2c0s120°.cos36°)

1
= -(c0s36° - 2 x 2 c0s36°) =0

32. Ans. (C)

Coefficientof x = ab + bc + ca
= c0536°.c0s84° + cos84°.cos156° + cos156°.cos36°

1
=— [2c0536°.c0s84°+2c0s84°.cos156°+2c0s156°.c0s36°]

2
1
= 2 [c0s120°+c0s48°+c0s240°+c0s72°+c0s192°+c0s120°]
1 1 — (o] (<] o__ o
=— [-=x3 + c0s48° + c0s72° + c0os192°] = l{—3+2cos(48 72 )005(72 48 j—coslzc’}
22 21 2 2 2
= 1{_—3+2cos60°00512°—00512°}:_—3
2L 2 4

[10] www.allen.in
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33. Ans. (B)
Absolute term = -abc
= -c0s36°.c0s84°.cos156°

= -c0s36°.c0s84°.cos(180° - 24°)
= c0s24°.cos36°.cos84°
= c0s24°.cos(60°-24°).cos(60°+24°)

1 1
—cos(3x24°) = —cos72°
4 4

1 (\/5 —1)_ J5-1
4\ 4 ) 16
34. Ans. (A)
(i) taking L.H.S.=tan 20° tan 40° tan 60° tan 80°
= (tan 20° tan 40° tan 80°) tan 60°
we know tan20° tan(60° - 20°) tan(60° + 20°) = tan60°

So tan® 60°=(J§)2 -3

(i) 4| sin*—=+cos’ —+sin* 3 4 cos* 3T
16 16 16 16

4 1-2sin® - cos? = +1—2sin? 3—ncos2 3n
16 16 16

4 2—1 sianJrsinz?)—TE
2 8 8

4 2—1 sin? X4 cos? X
2 8 8

=6
(iii) cota - tana = 2cotZ2a
cota - cota + tana + 2tan2a+ 4tan4o + 8cot8a
= coto, — 2cot2a + 2tan2a + 4tan4o. + 8cot8a
= cota - 4cot4a + 4tan4a + 8cot8a
= cota, - 8cot8a + 8cot8a
= cota

A=1

(iv) (4 cos?9°-3) (4 cos?27°-3)

27°
= 908 (4 cos? 27° - 3)
cos9°

4co0s®27°—3cos27°
cos9°

using cos 34 = 4cos®A - 3 cosA
g

cos81° sin9° o
= = =tan9
cos9° cos9°
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35.

Ans. (A—S; BoR; C—Q; D—P)
(A) Ans. (S)
E =2.(4co0s%0) - 4cos?0 - 4cosb|

We know that, 4cos*0 =cos30+3cos6
1+cos26
2

= E =|2(cos30 + 3cos0) - 2(1 + cos20) - 4cosH|
= 2|cos30 + cosO - 1 - cos20| = 2|2c0s20.cos0 - 2cos?0|

= 4|cosB(cos20 - cosh)|
. T T T 3n
sin—=cos| ——— |=cos| —
14 (2 14} ( 7 j

. 3x; T 3n 21
sin—=cos| ——— |=cos| —
14 2 14 7

& cos’0=

= 4|cos 9.Zsin?.sin [_79)‘ We know

= 8|sin—.sin— cos; = 8|cos—.cos—.cos—
—sin@
=8 —cosﬂcosz—ncosE =8 7 =1
7 7 7 2 ¢ T
sin —

(B) Ans. (R)

A+ B+ C =m; cosA = cosB.cosC

= cos(n - (B + C)) = cosB.cosC = -cos(B + C) = cosB.cosC

= —(cosB.cosC - sinB.sinC) = cosB.cosC = sinBsinC = 2cosB.cosC
= tanB.tanC = 2

(C) Ans. (Q)
o 1 1 o
4(c0520°+85in70°sin50°sin10°j_ CosZOTHEL SN0 glcos20°41)
sin”80° 1-cos160° 1-cos160°
2

(D) Ans. (P)
f(6) = 12sinB - 9sin?0

2 2
=-9(sin?%0 - isin9) = —9((sin9—zj —éJ = 4—9(sin6—zj
3 3 9 3

sinb e [-1,1] = sine—ze[_—s,q
3 133
2 2
(sine—zj €|:0,2—5j| = 9(sin9—z) €[0,25]
3 9 3
2 2
—9(sin6—§j e[-25,0]

2 2
4—9(sin9—§j e[-21,4]

[12]

www.allen.in



Trigonometric Ratios and Identities ALLEN

EXERCISE - S
1. Ans. (0)
Using the formulae

+ (A+B)>=A%+B3+3AB(A+B)

= A3+B3=(A+B)3-34AB(A+B) &
v~ (A+B)2=A% +B% + 24B

= A?+B?=(A+B)*-2AB

sin?0 + cos?0 = 1

We have

2[(sin?%0 + cos?0)3 - 3sin?6cos20(sin%0 + cos?0)]

-3[(sin?0 + cos?0)? - 2sin%0cos?0] + 1

= 2 - 6sin?0cos?0 - 3 + 6sin?6cos’0+1=>2-3+1=0
2. Ans. (0)

We have

X= ycosz—nz zcosﬂ

3 3
x =ycos120° = zcos240°
= x =ycos(90° + 30°) = zcos(180° + 60°)

= x = y(-sin30°) = z(-cos60°) = x:%yz_?z

XY+ YZHXZ= y[_—y}r y.y+ y(_—yj
2 2
2 2
St RV RS A
2 2
3. Ans. (1)

cosacosP - sinasinf + sinacosp - cosasinP =0
(cosPB)(cosa. + sina) - (sinB)(sina + cosa) = 0
(cosa + sina)(cosP -sinf) =0
= cosa +sino=0 or cosP =sinf = tana =-1 (Ans.)
-1
ortanf =1 reject as tanfl = —— (given
p (rej B =010 (BVEM)

4. Ans. (150)

1
+ =30
tanx tany

.t cotx + coty =

tanX+tany
tan X.tany

30

tanx+tany 25 5
30 30 6
tanXx+tany 25

1-tanxtany _(1_5)
6

tanX.tany =

. tan(x+Yy)= =150
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5. Ans. (4)
We have
sina. 5

3sina = 5sinf} = ——=
sinf 3

(Applying componendo & dividendo rule)

sina+sinf3  5+3

sino —sinf3 - 5-3

*.* sinA + sinB = Zsin(AJzr BJCOS(A_B)

& sind - sinB = 2cos(A+ Bjsin(A;Bj

2
ol 5 )
() )

6. Ans. (3)
1 2-cosP
cosa. 2cosf -1

N

=

- 1-cosa _3(1-cosp)
1+cosaa 1+ cosP 2 2
b 3

a
= tan?— - cot2— =
2 2

7. Ans. (2)

A>+B%*=3+2 cosz—TEJrcosél—Tc+cos6—Tc
7 7 7

:3+2(—%} =2= A’+B*=2

8. Ans. (9)

. m . 3n . 5¢n

S =sin—sin—sin—
14 14 14

4

. T 271
=sin—Cco0Ss— cos—
14 14 14

Multiply divide by 8COS% ,

(Applying componendo & dividendo rule)

[14]
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9. Ans. (24)
96sin80°sin65°.sin35° N’
sin20°+sin50°+sin110° D"
.. D" =sin20° + sin50° + sin110°
= 2sin35°.cos15° + 2sin55°.cos55°
“+ c0s55° = cos(90° - 35°) =sin35°

= 2sin35°.cos15° + 2sin55°.sin35°
= 2sin35°.(cos15° + sin55°)

“+ c0s15° = cos(90° - 75°) = sin75°
= 2sin35°(sin75° + sin55°)
=2sin35°(2sin65°.cos10°)

~+ c0s10° = cos(90° - 80°) = sin80°

= 4sin35°.sin65°sin80°
N9 oy
D" 4

10. Ans. (11)
cos0 + cos20 + cos40 + cos60 + cos80 + cos100
a=0;b=20;n=6

cos oc+(n_1)[3 sinn—B
2 2  €0s50.sin60

S= X
sinE sin©

m=5&n=6

Hence (m+n) =11

11. Ans. (5)
3 4
3secB —4cosecB| _|cosB sinB
2 | 2

§sinB—icos B

_|35inB—4cosB|_5 5 _5|cosAsinB—sinAcosB|
| 2sinBcosB | sin2B | | sin2B |
:5|sin_(B—A)|:5 sin(.B—38)| :5|sin.(—ZB)|:5 —s-in28|=5|_1| _c
sin2B | sin2B | | sin2B | sin2B |
12. Ans. (2)

sin@  sinOcos®O 1 sin20

c0s30 cos30cosO 5 cos30.cos0
_1{ sin(360—-0) } B 1{sin39c059—0053951n9}

21.cos30.cos0O 2 cos30.cosO
sin© = 1[tan 30—tan0]
cos30
Similarly,
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13.

14.

15.

sin30 _ sin36cos30 _ 1 sin(96-36) —1[tan99—tan39]
cos90 co0s90cos30 2 co0s90.cos30 2

sin90

cos270
adding all,
sin® sin30 sin90 _ 1[tan276—tan6]

+ +
cos30 cos90 cos270 2

= kzz% = %:2
2

Ans. (1.33)
sin 25°.sin 35°.sin 85°
sin25° sin(60° - 25°) sin(60° + 25°)
zlsin75°: 31
4 82
\/glz\/zaa+b+c:6+2+16:24
Ans. (5.75)

= %[tan 270 —tan96]

A+ B =45 —tanA = tan(45° - B) = - 205
1+tanB
tanA + tanB + tanA tanB =1
(1 +tanA) (1+tanB) = 2,
(1 +tan1°®) (1 +tan44°) =2
2222=228=2">n=23
Ans. (1.73)
2c0s40°—-cos20°
sin20°
_ 2c0s(60°-20°)—cos20°  2c0s60°cos20°+2sin60°sin20°—cos20°
- sin20° B sin20°
_ 2sin20 ng\/g

sin20°

=173

EXERCISE - JEE (Main) PYQ
Ans. (1)
We have,
3(sin 6 - cos0)* + 6(sind + cosO)? + 4 sinO
=3(1 - sin20)? + 6(1 + sin20) + 4sin®0 = 3(1 - 2sin20 + sin?20) + 6 + 6 sin20 + 4sin®0
=9 + 12 sin%0 - cos?0 + 4(1 - cos?0)3= 13 - 4 cos®0
Ans. (3)

25i T
SIHZTCOSZT ...... 22

1 . = 1

—5sin
2 2 512

[16]
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3. Ans. (4)
fa(x¥) = f6(x)

=%(sin4 X+ cos® X)—%(sin6 X+cos® x)

=l(1—lsin2 ZXJ—l(l—ﬁsin2 2Xj=i
4 2 6 4 12

4. Ans. (1)

y=3cos@+5[sin9§—cos@%}

53

—51n6+ cose
2

75 1
ymax_ _+_ \/_

5. Ans. (2)

tano + tanf = M

k+1
tano. tanf} = x=1

k+1
=~ 5
A

tan(a + B) = %_T N

T k+1

2

= 7L7=50:>k=10&—10

6. Ans. (3)

. 3 3m 3n s(3n) . (3m
sin’| — |cos| — |+cos’| — |sin| —
8 8 8 8

. (3w

sin| —

. (3w 3n)| . ,3m 2 3T (4} 1
= sin| — |cos| — || sin" —+cos" — |=———F=——

8 8 8 8

7. Ans. (4)
15sino + 10cos*a. = 6
15sin%o + 10cos*a = 6(sin2a + cosza)?
(3sinZa - 2cos2a)2 =0

3

2
tana==. cot’a==
3 2

= 27secta + 8cosecbo = 27 (secza)3 + 8(cosecza)3
= 27(1 + tan2a)3 + 8(1 + cot2a)3
=250

www.allen.in [17]
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8. Ans. (2)
16 sin20° sin 40° sin 80°
=16 sin 40° sin 20° sin 80° = 4(4 sin (60 - 20) sin (20) sin (60 + 20))
=4 x sin (3 x 20°) [+ sin 30 = 4 sin(60 - 0) x sin 6 x sin (60 + 0)]

= 4 x sin 60° :4x§:2\/§

9. Ans. (1)

-5 —4
cota=1,secf=—,cosfp=—,tanpf=—
b 3 b 5 b 3

4

tan(a+B)= 43 =—
1+§x1

10. Ans. (2)

21 47 6w
COS— + COS— +COS—
7 7 7

sin(3><77rj zj_,_@ ZSin(B;cj 4
7 _7 xcos(%)

=————2XC(CO0S =
. T 2 . T
sin— 2sin—
7 7

. (7m . (- T
sin| — [+sin| — —sin—
_ 7 7) 7 _

ZSinE ZSinE
7

11. Ans. (80)

sin 10°(%.251n20°sin 40°J.sin 10°sin(60°—-10°)sin(60°+10°)
. 1 1 .
sin 10°E(00520°—cos60°).251n30°

N | =
N | =

1 .SinlOO(COSZOO—lj

4 2

1,
=§(251n10 c0s20°-sin10°) =3—2(sm30 —sin10°-sin10°)

_1 1—251n10° =i(1—4sin10°) =i—isin10°
32\ 2 64 64 16

Hence a= i
64

16 +a1=80

[18] www.allen.in
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12.

13.

14.

15.

Ans. (4)

As we know

sin360
sin®

4cos’O-1=

Value of the above expression will be
sin27° sin81° sin243° sin729°
sin9° .sin27° ' sin81° 'sin243°
- 36. sin729° _36

sin9°
Ans. (1)
Option (1)

tan15°=2—\/§

=36.

—cot75°:2—\/§

[e)

tan7

——— =cot(105°)=—-cot75°=+3 -2
tan105° ( ) \/_

tan195°=tan15°=2—\/§
. 22-+3)=2a = a=2-3

= a+ 1 =4
a
Ans. (1)
87 16n

4 21 47
P =96cos—cos—cos—cos—cos——
33 33 33 33 33

8n

. T . T T 21 4n
2P><sm3—:96><251n—cos—cos—cos—cos—co

33 33 33 33
. T . 321 T
2P xsin—=6xsin—— =6sin—
33 33 33
P=3
Ans. (1)
Since,
—\/ES sinx - cosx < \/E
L =2<42 (sinx - cosx) <2
(Assume J2 (sinx - cosx) = k)
-2<k<2 (i)
f(x) =log - (k+m-2)
Given,
0<f(x)<2
0<log - (k+m-2)<2

1<k+m-2<m

-m+3<k<2 (i)

From eq. (i) & (ii), we get —m + 3 =-2
=>m=>5

167
S_
33

www.allen.in
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EXERCISE - JEE (Advanced) PYQ
1. Ans. (B)

~0e (Ogj =tan0<1&cotb>1

lettan6=1-xandcot6=1+y

0<x < 1,y>0

Lt = (-0, = (1-x)1TY
ts =1+t =0+

clearlyt, > t; & t; > t,

alsots > t;

Thent, >t; > t; > ¢,

2. Ans. (A,B)

tan4x+1_ sec’ X

2 3 5

2 3
puttan?x = t:t=2/3:>sin2x=g :coszx=g.

3. Ans. (C,D)
. sinKﬁ+Tj—[6+T—Zﬂ
\/5 Z m m
m=1 sin(6+n—njsin[6+nJ
4 4 4

R L B

=cotO+tan0 =4

L 4 sin20=1 o 20-F2T
sinBcos0 2 6 6
=0= 6=1,5—7T
12 12
4. Ans. (2)
y= ! = !
(1 - cos20) . 3sin20 N 5(1 + c0s20) - (2 0526 + 3sm29j
2 2
y= 2
6 + (4 cos26 + 3sin20)
2
=— =2
ymax 6 _ 5
(Since (-5 <4 cos 20 + 3 sin 20 < 5))
5. Ans. (3)
0A = 2cos”
k
OB =2cos—
2k
2005~ +2c0s—=+3+1
k 2k

[20] www.allen.in
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T \/§+1

2c05? 1+ cos— =
2k 2k 2

Let cosl =t
k

2t + t-1-

\/§+1_
=

=t= 1,

B 148 [t:_1+\/§
2 2

2

w

i i T
t=—=c0530°=cosg = cos—=cosg

2k

2
k=3
Ans. (D)
P ={0:sin0 - cosO = 2 cos0}
= tan0 = \/E +1
Q={0:sinB+cosO= \/Esine}
1
J2-1
from (i) & (ii)
= P=gQ
Ans. (C)
We have,

= tan0O= =/2+1

. kn n T
s Sm((6+4)_((k_1)6+4

0 = 4t? + 2t-(3+3)=0

(Not Possible)J

..(i0)

k=1 sin(n+(k—1)n).sin(n+kn)
4 6 4 6

- 6 4
= 2|:COtE —cot (& +Eﬂ = 2(1 —cot (S—RD
4 6 4 12

=2(1-(2-+3))=2(\3-1)
Ans. (Bonus)

2(cospP - cosa) + cosacosP =1

COSB_1+2cosot
2+cosa

1—tan” (B) 3—tan’ (oc)
2 2

= = = tanz( =
2

1+tan® (Bj 3+tan® (a)
2 2

(Componendo-Dividendo)

= tan( % )=sBran 2]

o
If, o = B = m, given equation is satisfy but tanE and tan 5

are undefined so question is Bonus.

www.allen.in
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9.

Ans. (1)

. . 2
sino cosa cosf sinf
+ + +

cosp sinf} sina cosa

(cos(a—B)JrCOS(B—O‘)JZ

cosPsinf sinacosa

=4cosz(a—ﬁ)( t 1 jz

sin2f3 sinZa

=4c052(og—[3)(251“(0‘+B)C°S(°‘_")’)]2 (1)

sin2asin2f3

_ 16c0s" (a—B)sin” (a+p)x4 _ 64cos’ (a—PB)sin’ (o +p)

(cosZ(oc—B)—cosZ(OL+[3))2 (Zcos2 (a—p)—1-1+2sin® (oc+[3))2

64x16 81 16
=64><E><l 1 - = X —_—_ = E =1 Ans.
81 9 4 2 81x9 64 9 9
2><§—1—1+§

JEE (Main) Practice Paper

SECTION-A
Ans. (1)

. 1
cosx+smx=§

Divide both sides by cos x

1+tanX=

2cos X

Square both sides
2
(1+tanx)’ = sec X

(1+tan®x +2tanx)4 = sec’x = 1 +tan®x
After simplification
3tan’x +8tanx +3 =0

D =d? =b?—4ac =64—36=28
d=+27
These are 2 real roots

[22]
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2. Ans. (1)

y:4-+%sin22x—2cos4 X

2
y=4+%(1—c0522x)—2(@j

y =4—cos’ 2X —cos 2X

17 1Y
y=——| cos2X+—
4 2

M —E &m=2
4
M—m:g—zz2
4
3 Ans. (1)

5 [%—t} =2(2t-1)+9 {Let coszx =t}

=5(1-t-t?)=t(4t+7)=>9t2+12t-5=0
= 9’ +15t-3t-5=0= (3t—1)(3t+5)=0

= t:l ast;t—E.

3 3
c052x=2(1j—1=—1
3 3

2
cos4x=2(_l] —1=—Z
3 9

4. Ans. (2)

1-tan® (a—nj
4

o 9a
- +cos—cot4o rsec —
2 2

1+tan” (a—nj
4

o
cos—cos4a
- o}
= <—CO0S nj+cos— cot 4a; sec 9o _ —sinZ4—2  1sec 9o
2 2 2 2 sin4a 2
N 4 % _sin4asinZ |sec a1 xcosg—a secg—a = cosec 4o
sin4a [COS aeosy mem asm?} 2  sin4oa 2 2
5. Ans. (4)
27 2n
Lety = cosx .cos| —+X | cos| ——X
3 3
1 4rn 1 —1+2cos2X
Y = —COSX| COS— +C0S2X | =y = —COSX| ——
2 3 2 2
1 1
y =Z[20052Xcosx—cos X|=>y= Z[cosSx + cosx — cosx]
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y:%cos3x w-1<cos3x<1

1 1
min = — — and max = —
Y 4 Y 4

6. Ans. (3)
Yy = Cc0s? [£+ xj + (sinx - cosx)? = cos? (ng XJ +2 (cos2 (g+ XD
y = 3 cos? (£+Xj v 0<c0s20<1=>Ymax=3.1=3=>Ymn=0
7. Ans. (3)
0°<x<90°&cosx= % = log,,sin x+log,, cos x+log,, tan X

= log,, (sinx cosx tanx) = log,, (1—cos2 x):log10 (1-9/10)=log,, (1—1()} =-1

8. Ans. (2)

1+cos = 1+cos3—7I 1—c053—7t 1-cos = | =| 1-cos? = 1—c0523—n
10 10 10 10 10 10

2
sin? l sin2 3_7'5_ [\/g_l . \/§+1J = (ijz— l
10 - - -

10 4 4

9. Ans. (1)

tan A+tanB=a=tan Atan B =b = tan (A+B)=ﬁ

. sin2(A+B) = { |3 } - a’

Ja2+(-by | @' +(-by
10. Ans. (1)
1
—tan 25°+ —— )
tan(180°-25°)-tan(90°+25°) _ tan 25° _1-X
1+(tan (180°-25°) tan(90°+25°) 2 2 X
11. Ans. (3)

COSA:% = 16 cos? ? -32sin ?sm SA =M

-16 (cos 24 - cos 34)
2 2

_ 16(1 +2C05 A)—16 {[ZCOSZ A—l) _ (4 cos3A4-3 COSA)}

=8 1+E -16 in—1—4xz+3x§ =3
4 16 64 4

12. Ans. (4)
tan20 = 2 tan2¢ + 1 (1)
—tan? 2
cos 20 +sin2 ¢ = Lanze +sin2¢ = 1-2tan ¢-1 +sin2 ¢ = ﬂ+sin2¢
1+tan“0 1+2tan*¢p+1 2 (1+tan®¢)

=-sin2¢ +sin2¢ = 0. which is independent of ¢
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13. Ans. (2)
Add & subtract cot .

(tan o - cota) + 2 tan 2a + 4 tan 4a + 8 cot 8a + cota

=-2cot2 o+ 2tan 2a + 4 tan4da + 8 cot 8a + cota
=-4 cot4 o + 4 tan 4a + 8 cot 8a + cota
=-8cot8a + 8 cot 8Ba + cot o = cota

14. Ans. (2)
T 471 8n l16m
€COS — COS — COS —— COS — COS ——
10 10 10 10 10
95 T . 32n sin (3n+2n]
_sm2 __Sm10 _l—l()_l_
Psin ~ 32 sin ™ 32 gin [T 32
10 10 10
- L Jio+245
64
15. Ans. (1)

=sec* A (1 +sin2A) (1 -sin2A)-2tanz A
=sec2A+sec2A4sin24-2tan? A
=l+tan2A+tan2A-2tan24=1

16. Ans. (1)
The given expression is equal to

\/sin“ X+4(1-sin” x) - \/cos" X+4(1-cos” X)

\/ (2-sin®*x)°
cos’x—sin*x =cos 2x
17. Ans. (4)
The given expression is equal to
(sin47°+sin61°)—(sin11°+sin25°)

= 2sin54°cos7° - 2sin18°cos7°

= 2c0s7°(sin54°-sin18°)

2o (B B) _ o
18. Ans. (2)

=sec(f + ¢) +sec(8 — ¢p) = 2sech
cos(0+¢)+cos(0—-¢) 2 2cosfcosd _

. T T
2 sin—cos—

10

_ \/(Z—COSZ Xy = (Z—SiHZX)—(Z—COSZX)

cos(0+¢)cos(6—0) ~ cos9 c0s20cos2¢
= cos? 6 cos¢p = cos? 0 +cos?>¢p — 1

¢

= c0s? 0 = cos¢p + 1= cos’ 0= 2cos2

= cosez‘\/fcosg

k=+V2

. T
sin—
10

www.allen.in
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19.

20.

Ans. (3)

Ifa=sin(0 + o), b =sin(0 + )

- 2ab =2sin (0 + o) sin (60 + )
2ab =cos (0. - ) - cos (20 + o + B)
Multiply both sides by 2cos(a. - 3)

= 4ab cos (o - B) = 2cos? (o - ) - 2cos (20 + a + B) . cos (o - B)

=1+ cos2 (a.-B)-cos2(0+a) - cos2 (0 +J)

= cos2(a—B) -4ab cos (o -P) =cos2(0+a)+cos2 (6+p)-1

=1-2sin2(0+a) +1-2sin2(6+p)-1

=1-2a?-2b2
Ans. (1)

Let P denotes the desired product, and let

Q =sin a sin 2a sin 3a......sin 999a.
Then

2999 PQ = (2 sin a cos a)(2 sin 2a cos 2a)

=sin 2a sin 4a .....sin 1998a

= (sin 2a sin 4a ........ sin 998a) [-sin(2n - 1000a)]. [-sin(27 - 1002a)]........ [-sin(27 - 1998a)]

=sin 2a sin 4a ........ sin 998a sin 999a sin 997a

It is easy to see that Q # 0. Hence the desired productis P = 2%

Ans. (130)

Given sinoc+sin[3=—2 and cosa+cosB=—2—
65 65

Squaring and adding, we get

2(1+cosacosB+sinasinB)=ﬂ
(65)
or 2.2cosza_B=E=£
2 65 130
cos _B:J_r 3
130
Since7:<ot—[3<3n:>E<OL_B 3n
2 2 2
. . a—-p . .
in the above interval cos 5 is -ive
~ cosa_Bz— 3

<130

SECTION-B

9 "

[26]
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2. Ans. (3)

( 27 4 6th 7T
COS— + C0S— + COS— |+ Ccos—
7 7 7 7

=CO0sS 7 7 2 +COST = 7

2 ' 271 ) (n)
— sin| =
ol 7 7

sin
2

(475) ) (371) . . ( n)
2cos| — |sin| — sinw+sin| —— 1
_ 7 7)4(1) = NT) g 24
. (nj . T 2
2sin| — 2sin—
7 7
-3

=— =/(=3
2

3. Ans. (3)
cot(6 - a) + cot(0 + a) = 2.3cotd
cos(0—a) N cos(0+a)
sin(6—a) sin(0+a)
sin((0+a)+(0—-a))
sin(0—a).sin(0+a) N
sin20 _6c0s0
sin0—sin*a sin®
2sinOcosO  6cosO
sin?0—sino sin®

=6c0t0

6cotO

=

= sin0 = 3(sin29 - sinzoc)
2sin”*0 B
sino
4. Ans. (1)
1-4(sin10°sin70°)
2sin10°

3

1
1-2| —— 80°
~ 1-2(cos60°—cos80°) (2 cos j

2sin10° 2sin10°
_ 2cos80° _ sin10° 1
2sin10° sin10°
5. Ans. (56)
cos (o +B)=4/5 (1)
tan(a+p)= V5 -4 _3 -(2)
4 4
sin (a-B)=5/13 -(3)
Sotan (a-B) = _5 _5 -(4)
13 -5 12
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Now tan 2a =tan {(a + ) + (o - B)}
3 5
7+7
_ tan(a+P)+tan(o—P) _ 4 12 _56
1—tan(o+p)tan(o—p) 1_53 33
412

6. Ans. (4)
K=tan 9° - tan 27° - tan 63° + tan 81°
=tan 9° - tan 27° - tan (90° - 27°) + tan (90° - 9°)
=tan 9° - tan 27° - cot 27° + cot 9° = (tan 9° + cot 9°) - (tan 27° + cot 27°)

(sin2 9°4 cos® 9°J_[sin227°+c05227°J _ 1 1

sin9°.cos9° sin27°.cos27° sin9°.cos9° - sin27°.cos27°

_ 2 2 ) 4 4
sin18° sin54° JG)-1 - (5)+1
k
> — =
100
7. Ans. (8)
2cosx +sinx =1 (1)

4

4 cos?x =(1-sinx)2=4-4sin?2x=1+sin2x-2sinx
5sin2x-2sinx-3=0= (sinx-1)(5sinx+3)=0

. . 3
=sinx=1,sinx = _E

1-—sinx

v COSX = (from equation (1)) .. whensinx =1

7cosx + 6 sinx =7 (1_52inX]+ 6sinx = 7(1;1j+6 x 1 =6 Ans.

L3
T5| 6x3_28-18 _

and when sinx :_5—3 then 7cosx + 6sinx =7 5 - = = 2 Ans.

4cos? | Z-2 1 + Jasin® x+4sin? xcos® x = 4 cos? | =~ 2 +| 2 sinx | = 4 cos? T X1 2 sinx
4 2 4 2 4 2

=2 (1+cos [g—XD -2sinx=2

y=1+2sinx+3cos*X= y=1+2sinx+3-3sin’ x

y=1—(351nzx—25inx—3) = y=1-3(sin2x - % sinx + % e 1)

9
2 2
y=1-3 sinX—1 _10 =- sinx—l +E
3 9 3 3

E +E:_1
9

13
max = min =— 3
Ymax =73 Y ( 3
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10. Ans. (10)

y= 3cos(6+§j+5cose+3:>y:3cose. % -3 ? sin® + 5 cosO + 3
y= %cose— % sine+5cose+3:>y:§c056 - 3\/_ sin® + 3
Vmax = g 27+3_7+3 10
4 4
JEE (Advanced) Practice Paper
1. Ans. (A)

5-12tan0=11sec® = 25+144tan?206-120tan O =121 + 121 tan20
23tan20-120tan 0 -96 = 0:>tanoc+tanﬁ=% :tanatan[}:—%

120

23 120 120 5k
tan (o + p) = —==—=—— = sin ==,

(o +B) 1 9% 119 (+P) 169 169
+7
23
=K =24
2. Ans. (D)
sinA _ «/_ cosA =£ J0<AB<n/2
sinB 2 ' cosB 2
g e
J5 cosB
tan 4 = E tan B (1)
5

sin Acos A \/_ tan A .sec’B J15

sinBcosB 4 tanB sec’A 4
from (1)

Y3 (1+tan’B) /15
= — =
5 (1+tan’A) 4

:>—1+4tanZB=5x§ tan2 B = tan B = #1

=4 +4tan2B=5+5tan?2 A

=tan B =+1 ('.'O<B<g)
Now tan4 + tanB = £ \/§+\/§
NN 3
3. Ans. (D)
1° 1° -1 -1

tan 142— =-cot52— = = =
2 1 1°
tan52— tan | 45+7>
2 2
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0 0 (o]

1—tan7l cos71 —sin7 =
- _ 2 _ 2 2
1+tan71 cos71 +sin7l
2 2 2
o] (o]
cos71 —sin71 1_@
- 2 2 ) 1-sin15° _ 22 | (@V2-B+1)HB-1)
cos15° cos15° J3+1 2
22

_[2V2 (B-1D)-(B-17]_ [2V2 (3-1)-(4-23)]
2 2
=- [V2(3-1)-(2-3)] =- V6 +2+2-43 =2+2-\3-\6

And. (A)
Because 3a + 4a = 7, it follows that tan 3a + tan 4a = 0.
tana+tan2a . 2tanZ2a _
1-tanatan2a 1-tan®2a
ortana + 3 tan 2a - 3tan a tan? 2a - tan3 2a =0
2tana _ 2X
1-tan’a 1-X?

Let tan a = x. Then tan 2a = . Hence

6X 12x° 8x*
+ - 22 243 =0
1-x* (1-x*) (1-x)

X

or (1-x23+6(1-x2)2-12x2(1-x2)-8x2=0

Expanding the left-hand side of the above equation gives

x6-21x%+35x2-7=0 (i)

Thus tan a is a root of the above equation. Note that 6a + 8a = 27 and 9a + 12a = 3m, and so
tan [3(2a)] + tan[4(2a)] = 0 and tan [3(3a)] + tan [4(3a)] = 0. Hence tan 2a and tan 3a are also the
roots of equation (i).

putting x2 =t in (i), we get t3-21t2+ 35t -7 =0. (i)

Therefore tan? ka, k = 1,2,3 are the distinct roots of the cubic equation (ii)

c.otan? a + tan? 2a + tan? 3a = 21
tan? a tan? 2a + tan? 2a tan? 3a + tan? a tan23a = 35
Ans. (B, C)

2 tan £+1—tan2£ 1 i ¢ t
= 2 2=—:>10tan—+5—5tam2—=1+tan2—
1+tan” 5 2 2 2

. 1
smt+cost=§

N | —+

t t t t t
=6tan2 — -10tan — -4=0=>3tan?2 — -6tan — +tan— -2=0
2 2 2 2 2

= 3 tan l tan£—2 +1 tan£—2 =0:>tan£=2,tar1£=—l
2 2 2 2 2 3

[30]
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6. Ans. (B, D)

sin X+ cos X
1—3 = tanx sec2x + sec2x = sec2x (1 + tanx) = (1 + tan2x) (1 + tanx)
cos” X
7. Ans. (A, B, C)
sinx +siny =a (1)
cosx+cosy=»b «(2)

X-y

zoin*3¥ oY) | 2 tan [ X2V 2 2
el

2

:>sin(x+yj— a cos [Xerj = b
2 ) Jat+p? 2 Ja? +b?

. . [ X+y X+Yy 2ab
=2 AN A el
= sin (x+y) sin ( > j cos ( 5 j 2

Now for tan (%j:(1)2+(2)2:> 1+1+2cos(x-y)=a?+b?

2, h2
cos (x —y) :a+—b2
2
s 552 Lot
2 1+cos(Xx—Y)

1 [2 +b*-2
X—y 2 X—y 4-a’-p’
= tan? = — = tan =t [——
2 1+a +b* -2 2 a‘+b

2
8. Ans. (B, C, D)
tanZo + 2 tano . tan 23 = tan2f3 + 2 tan 3 . tan 2a,

= (tan2a - tan2f) + 4 tan o tan ! o ! 3 =0
1-tan“f 1-tan‘a

(tan’B—tan’a)
(1-tan®a)(1-tan’p)

= (tan?o - tan?f) + 4 tan a. tan

= (tan?o - tan2f) <1- 4tanatan[3
(1-tan”*a)(1-tan’ B)

= (tanZa - tan2P) (1 - tan 20.. tan 23) =0

= tanZo = tan?P or tan 2o tan 2 =1

2tano

L.H.S. =tan?a + 2 tan o .=tanZa + .(1-tanza) =1
tanZa 2tana
1 2tan
RHS.=tan?f + 2tan . ——— =tan?f} + —B (1-tanzB) =1
tan2p 2tanf}

[31]
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9.

10.

11.

12.

13.

Ans. (A,B)
Let (secA+tanA)(secB+tanB) (secC+tanC)=x ..(1)
. (secA—tan A)(secB—tanB) (secC—tanC)=x ..(i1)

Multiply equation (i) and (ii)
(sec2 A—tan® A)(sec2 B—tan” B) (sec2 C—tan® C) =1

X!=1=>x=41

Ans. (C)

cosa+cosP=a -(1)
sino + sinf} =b -(ii)
2cos 0Hﬁcos P

2 :E:>tan(OH_l3j:E:>tam9=E
o+ o—-B b 2 a a
2

2sin cos
2
2b 1 b?
2 N Y 2 K2
Now, sin20 + cos20 = Ztan? + 1-tan"6 _ a2 + az _ 2ab+a’-b
1+tan’0 1+tan’0 b b 2 +b?
a a
sin20 + cos20 = 1+ M
a“+b
an=2
Ans. (A)
sinZ4 = x

sinA sin2A sin3A4 sin4A = sinA (2sind cosA) (3sinA-4sin34) (2sin2Acos2A4)
= 2sin24.cosA.sinA(3-4sin24) (4sinAcosA).(1-2sin2A)

= 2sin2A.4sin2A (1-sin?4) (3-4sin24) (1-2sin24)

= 8x*(1-x) (3-4x) (1-2x)

.. degree of polynomial is 5.

Ans. (B)

p=>5

sin6, cosO, tand are in G.P.

. sin©
€0s20 = sin®.

cos0
= 0530 = sin20 = cos30 = 1 - cos20
= c0s%0 =1 - 3 cos20 + 3cos*0 — coseO
Now co0s90 + cos0 + 3cos50 -1
=3 cos°0 + 3co0s*0 — 3c0s20 = 3c0s20 (cos30 + cos20-1) =0
Ans. (A,B,C,D)

. . 271 . 47
a+ b + ¢ = sina +Sin oc+? +sin a+?

= sina + 2sin(o + m)cos (gj =0

[32]
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ab + bc + ca

. . ( an ) ( an ) ( 471) ) ( 4nj .
=sina.sin| o +— |+sin| oo+— |sin| oo+— |+sin| oo+ — |sino
3 3 3 3
1. . . 21 . 21 . 41 . 4 .
=—| 2sino.sin| oo+ — |+2sin| oo+ — |[sin| ao.+— | +2sin| ao.+— [sina
2| 3 3 3 3

= COSZ—;—COS(ZOL +2?n)+cosz?7C —cos(2a+2n)+cos%—cos(2a+4—;j}

=1 _—1—1—1— COS[ZOL+2—TCJ+ Cos(2a+2n)+cos(2a+ﬂj
2 2 2 3 3

1| -3 21 47
== ——{cos[Za+—j+c052a+cos[2a+—j}
2| 2 3 3

:1 _—3—{ZCOS(ZOL-H'C).COSE-FCOSZOL} =_—3
2] 2 3 4

So,a+b+c+ab+bc+ca:7

14. Ans. (A,C)
qgc—rb
[ Zn) . ( 471) [ 4nj . ( Zth
= cos| o.+— |[sin| oo +— |—cos| o.+— |sin| a+—
3 3 3 3
. (( 47:) ( ZTED . 2T \/§
=sin| | o+— |-| aa+— | |=sin— = —
3 3 3 2
15. Ans. (6)
[Express L.H.S. in multiple of x and compare with R.H.S]
Given sin’sin3x=> ¢, cosmx
m=0
Or, [M).sin 3Xx= Z C,, COSMX
4' m=0
3 . . 1 3
Or, g.(Zsme.sm X) _5'[1 —cos6x] = Zcm cos mx
m=0
3 1 .
Or —[cosZX—cos 4X]——[1 —Cos6X] = Zcm cosmx
8 8 )
Or, —1+§c052x—§cos4x+lcos6X=Zcos mx
8 8 8 8 =0
Comparing, we getn=6
[+ Highest multiple of angle on L.H.S. is 6x and on R.H.S. in nx]
www.allen.in [33]
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16. Ans. (3)

+1

A

Distance between chords is more than radius = chord will be on opposite sides of center

VX X, = B+1

2coszl+2cosE: 3+1

T T 3+1
COS— +COS— =

2k k 2
Let ==, cos0 +c059:@ = 200329—1+c059: 341

k 2 2 2 2 2
cosQ: t 2t* +t—@: 0

2 2

1+,1+4(3+13) “14(2M8341) 5253 B 0 3
t= = = — wte[-1,1], cos-=—

4 4 4 2 2

9:£:>k:3
2 6

17. Ans. (5.00)

(1+t3n9)[1+tan(45°—9)] =(1+tan9)(1+ 1—tan9j

1+tan0

(1+tan9)( 2 J= 2
1+tan0

Hence L.H.S. is equal to
2(1+tan5°) (1+tan40°) (1+tan10°) (1+tan35°) (1+tan15°)

(1+tan30°) (1 +tan 20°) (1+tan25°)
=2x2%=2°
18. Ans. (2)
3r

L IT . i N - Y 3n .
sin—=sin| t1—— |=sin— ;sin— =sin| t—— | =sin—
8 8 8 8 8 8

3
Therefore, the given value = Z[Sin2 §+ sin’ g}

=2(1)=2 '.'sing—nzsin T T locosZ
8 2 8 8

[34] www.allen.in
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