Edubull

Trigonometric Ratio

EXERCISE #1

Sty Relation between systems of

SR measurement of angles

Q.1 The angle subtended at the centre of the circle
of diameter 50 cm by an arc of 11 cm, is

(in degree)
(A) 22° 10 (B) 23° 10’
(C) 20012 (D) 25° 12'
Sol.[D] Angle = ar.c =E radian
radius 25

11 180
= —x—— degree

25 7

_ 11x180x7 126 _ 950 17

25x 22 5

Q.2 The angles of a triangle are in A.P. and the
number of degrees in the least is to the number
of radians in the greatest as 60 to =; then the
angles in degree, are
(A) 24°, 60°, 96° (B) 300, 60°, 90°
(C) 45°, 60°, 75° (D) None of these

Sol[B] ®2B=A+C ... @)
andA+B+C=180° = B=60°
Given that

ZAindegree 60
/Cinradiun 7

ZA.180 _ 60
/Cn  n
= 3/A=«C . (i1)
from (i) & (ii)
4A =120° = A=30°
and C=090°

Angles are 30°, 60°, 90°

Questions
el Trigonometric ratio or functions

Q.3 Ifacos®—-bsin0=c,thenasin®+bcosO=
(A)+ va?-b%+c? (B)+ y-a®+b?+c?
(C) + va?+b?-c® (D) None of these

Sol.[C] ® acos®—-bsinb=c

= a’cos’0 + b’sin?0 — 2ab cosO sind = ¢?

= a’—a’sin’0 +b?—b?cos’0—2abcosh sind = ¢
= a%sin’0 +b%cos?0 +2absin@cosd = a® + b? — ¢?
= (asin 0 + b cos B)? =a?+ h? —c?

=+ ya’+b? —c?

=asin®+bcosoO

Q4  Ifsinx+sin’x =1, then
cos® x + 2 cos® x + cos* x = ...
(A)0 ®)-1
(C) 2 D)1
Sol. [D] sin x = cos®x
. cos’x + 2 cosx + cos’x = sin*x + 2 sin® + sin’

= (sin x + sin®x)? =1

Sty Sign of Trigonometric ratio and
el allied angle

Q.5 If sin @ = % and % < 0 < 7. Then the value
2
sin®+coso .
f—— is
tano
1
Ao (B)1 05 © V2
Sol.[A] sine-i and L <0<n
. N 5
then (927:—2:3—JT
4 4
|n3 3n
S0 sin@+cos0 _S 4 T,
tan 0 tan 3F
4
1_1
_V2 V2 _
-1

Q.6 The expression

3 [sin* {g - oc} +sin* (31 +0)]

— 2 [sin® (%TE-F (xj +sin® (5n — a)] is equal to-
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(A)0 (B)1 (C) 45° (D) 145°
C)3 D) sin 4a. + cos 6a
. ®) Sol[C] ©®tan2A= 22NA__ 213 _3
4 (3n . 1-tanA 1-1/9 4
Sol.[B] 3[sin {——OL}-FSin (3n+a)}
2 tan (2A + B) = tan2A +tanB
1-tan2A tanB
2{5in6{£+a}+sin6(5n—a)} 31
2 _ 47 2144
=3 [cos* o +sin® o] — 2[cos® o +5in® o] .31 28-3
47
=3 [1-2sin? o cos? o] — 2[1—3sin? o cos? o] tan (2A + B) = 1 — 2A+B =45°
=3-2=1 ey Transformation of product into
SR sum & difference

Q.7 If§<oc<n,n<[3<37n;sina=%and
Q.10  cos 20° cos 100° + cos 100° cos 140°

tan B = % the value of sin (B — o) is - — c0s 140° cos 200° =
A0 (B) 3/4
-21 21 -171
A)— B)— (C) — C)-3/4 D) -4/3
()221()221()221() (®) (D)
Sol.[C] c0s20° cos100° + cos100° cos140° — cos140° cos 200°
Sol.[D] sin o = g Ccos o = — % tan B = % = €0s20° c0s100° — c0s100° cos 40° — cos40° cos 20°

_ _12 5 = [c0s120° + c0s80° — c0s140° — c0s60° — C0S60° — c05 20°]
sinp=——, cosBp=— — 2
13 13 1 5
So sin(B — ) = sin B cos a. — ¢os B sin a =2 [—E+200560000520°—00520°} ==
(35 (7)) ()
13) 17 13 5—nj ( i J )

A1 2sin sin | —
Q 12

_% 75 17 .
221 221 221 1 1
(A) -~ (B) >
t
an“sZZ'SES Sum or Difference of angles . .
© 2 (D) r
tan’20 —tan’0 _
Q.8 = . (m om) . om
1-tan®20tan” @ Sol.[B] 2sin |~ | sin
(A)tan 30 /tan © (B) cot 36/ cot 6 5 L
T . T . T . T
(C) tan 36 tan © (D) cot 36 cot 6 =2¢0s — sin — =sin — =sin - = =
12 12 12 6 2
Sol.[C] Expression we can written as
;an zez—etan% . 1tan 262+etanee Sty Transformation of sum or difference
+tan 20 tan —tan20tan S into product
=tan(20 — 0). tan (20 + 0)
=tan 6. tan 30
0.12 cosl2° —sin 12o sinl147°
Q.9 If tan A = 1/3 and tan B = 1/7 then the value of C0512°+sin 120 cos14r®
2A +Biis - (A1 (B)-1
(A) 30° (B) 60° ©ao (D) None
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€0s12°—sin12° sin147° n
Sol.[C] ————+ - 260 A+B co A-B
cosl2°+sin12° cosl147 2 2
_ €0s12°—co0s78° N sin(mt—33°) Sol [B] ) A+B) . (A—-B
€0s12°+c0s78°  cos(r—33°) co 2 s 2
_ 2sin45°sin33°  sin33° _ .
2€0s45°c0s33°  €0s33° ZSin(A+ BJCO{A_BJ
2
Q.13  Ifmsin©®=nsin (0 + 2a),
_ _2sin[ 2B |sin[ A=B
thentan (6 + o) cot o = 2 2
1-n m+n
(A) — (B) -B\]" -B\["
1+n m-n = lcof A=B| 4| cof 2=B
2 2
(C) m-n (D) None .
m+n =0 [® nisodd]

Sol.[B] msin®=nsin (06 +2a)

N sin(0+2a) _m

sin o o Sty Trigonometric Ratio of multiple
basedon ang|eg

use componendo & devidendo then

sin(6+20)+sin® _m+n Q.15 2sin® B +4cos (o +B)sin o sin P+ cos2(o+ p)
sin(6+2a)—sin® m-n is equal to

from C — D formula (A) sin 2a (B) cos 2
2sin(0+a)cosa. . m+n (C) cos 2a. (D) sin 2B
2cos(@+a)sine m-n Sol.[C] 2sin?B + 4cos(o.+ B) sino. sinp +2cos? (o + B) — 1

= 2sin’B + 2cos (o +
= tan(6 + o)) cot o = m+n P (@+F)
—-n [2sino sinp + cos (o + B)] — 1

=2sin?B + 2 cos (o + B) cos (o — p) — 1

= 2sin’p + 2 cos’a — 2 sin?p — 1

Q.14

cosA+cosB "+ sin A + sin B g
sin A—sin B cosA—-cosB

. . = 2cos?o — 1 = cos2
when n is odd, is- ¢ &

A-B

0
16 Iftanp = cosO.tana, then tan® | — | =
(A) 2 cot" (T) (B) zero Q b ¢ (2}

A) sin(a +B) B cos(a. —B)
() 2 tan” (%) (D) None sin(a —B) cos(a +B)
oy Sin(e—p) D) cos(a +B)

sin(a + ) cos(a —B)

1-tan’0/2 _

Sol.[C] We know that 5 =
l+tan“6/2

cos 6

tan
tana

Given that cos 0 =

1-tan®0/2 tanp
1+tan®6/2 tana
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using componendo & devidendo then solve we get A) 169 (B) 169 ©) 196 D)1
tan’0/2 = M 2 4 2
sin(ou+f3) Sol.[A] (5 sin x — 12 cos X) (5 cos X + 12 sin X)

= 13 sin(x — o). 13 cos (X — )

1-cosda l+cosda .
Q.17 . + > is equal to - 169
sec” 2a—1 cosec” 2a0.—-1 = Tsin 2(x—0a)
()0 (8)2 maximum value = 169
©)1 (D) 4 2

1-cos 4o 1+cos 4o

Sol.[B] + 2 The least value of
sec’2a—1 cosec?2a—1 Q20 ¢ leastvalue o
_ 2sin®2a..cos’ 2 2cos” 2. sin® 20 [cos® 6 — 6 sin 0. cos O + 3 sin” § + 2] is-
- 2 .2
1-cos® 2a 1-sin“ 2a (A) 4 + \/E (B) 4— \/E
=2 cos®20. + 2 sin°20. = 2
’ * (€)0 (D) 4
ditional Tria. identiti Sol.[B] cos?0 — 6 sinf cosd + 3 sin’0 + 2
oy Conditional Trig. identities & (_Breatest = 2 6in%0 — 6 SN0 COsO + 3 = 2 S0 — 3sin%0 + 3
R and least value of the expression

=2(%}—3sin26+3

=1-c0s20 —3sin20 + 3 =4 — (3 sin 20 + cos 26)
A 5 c O - va?+b? <asind +bcosd < va? +b?
(A) 8sin o SN sing - —+10 <35in 260 +cos 26 < 10

sin 2A +sin 2B +sin 2C _
sin A+sinB+sinC

Q.18 InaA ABC,

... for least value, we take

(B) 8 cos A oS B oS ¢
2 2 T2 3 sin 20 + cos 20 < 410
(C) 8 tan A an B tan © . least value is given by = 4 — /10
2 2 2 i
S;ZZ';’L‘S Miscellaneous Points

(D) 8 cot A cot < cot <
2 2 2

Q.21 96J§ sin - . cos - .cos -~ .cos * .cos ~

Sol.[A] sin 2A +sin 2B +sin 2C 48 48 24 12 6
_ 2sin(A +B)cos(A—B)+2sin C cosC (A) 8 (B) 9
Zsin(A; BJCOSEA;BJJrZsin(Z:cosCZ: (C) 10 (D) None

. Sol.[B] ©® 2sin x cos x = sin 2x
sin C [cos(A —B)—cos(A + B)]

= _d . I T T T T
cosg{cos(A Bj+cos(A+Bﬂ So 964/3 sin 28 5 25 505 5 €08 1500 &

48 24 12 6

- 2sin A sinB sinC = 48\/5 sin lcos lcos lcos E
A B C 24 24 12 6
ZCOSECOSECOSE
= 24\/5 sin lCos l(:os I
A . B _.C 12 12 6
=8 sin— sin— sin—

] 2 2 = 12/3 sin = cos —

Q.19  Maximum value of 6 6

(5sinx—12 cos x) (5 cos x + 12 sin x) is
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:>6\/§sin%= 6\/§.§=9

Q.22  The value of tan 6° tan 42° tan 66° tan 78° is-
(A1 (B) 1/2
(©)1/4 (D) 1/8

Sol.[A] We know that
tan 6. tan (60 — 6) tan (60 + 0) = tan 36
So tan 6° tan 42° tan 66° tan 78°

N (tan 6°tan 54° tan 66°)(tan18° tan 42° tan 78°)
tan18°tan 54°

tan18°tan 54°
= ———— =1

tan18°tan 54°

. . 3t . b5x;
The value of sin = +sin —+sin — +.....ton

n n n

Q.23

terms is equal to
(A)1

n
©) 5

(B)0
(D) none

. T . 3n . 5n
sin— +sin— +sin— +........ to n terms
n n n

. T . (m 2m . (n 4n
=sin— +sIN| —+—|+sIN| —+— | +...... n terms
n n n n n

Sol.[B]

use sina + sin(o. + B) +sin (o + 2B) +........... s
sin (o + (N —1)B)

where o= = and B = 2n
n n

np
2 sin 200+ (n-1B

B 2

sin
2

sin

27
n.—

sin " 2"+ (-1 %"
— 2 gjp N n
. 2n/n 2
sin

EJr(n—l)z—JI
n n

2

sinmt .
= sin

. T
Sin—
n

=0x(..”.)=0

True or false type questions |
Q.24

If sec (o — B), sec a and sec (o + ) are in A.P.,
then cos a sec (B/2) = J2 .

Sol. sec (o — ), sec a, sec (o + B) are in A.P.
S0 2 sec a = sec (o —f) + sec (o + B)

Q.25
Sol.

cos (o +P)+cos (o —P)
cos (a.—p)cos (o +P)
2C0s a.cosp

(cos? o.—sin? B)

= c0s® o — sin? B = cos’® o cos B

sin?p = cos? o (1 — cos B)

2seco=

2seco=

B...BY
(Zsin ECOSEJ = cos’ a.. 2 sin® /2

cos® o = 2 cos’B/2

cos a sec B/2 = V2 (True)

If sin6 = sing, then we always have sin 20 = sin 2¢
sin 6 =sin ¢

then sin 20 = sin 2¢

= 25sin 6 cos 6 = 2 sin ¢ cos ¢

= €0s 0 = cos ¢ is not necessary.
False.

Fill in the blanks type questions

Q.26

Sol.

If o and B are the solutions of
acos 6 +bsin6=c,then
()sina+sinp=.......
(iiysinasinpf=.......
(iiiycosa+ cos B =.......

(iv) cos o cos B = ........

(v) In a triangle ABC, ZC = 90° then the equation
whose roots are tan Aandtan B is ......

GivenacosO+bsinf=c

acos0=c-bsind

a® (1 -sin?0) = ¢ —2bc sin 0 + b? sin? O

= (a®+b% sin 6 —2bcsin O + c>a?=0

sin a, sin 3 are the roots so

o . . 2bc
i) sina+sinp= and
® P a® +b?
2 .2
o s . c°-a
(ii) sinasin B =
g a? +b?

Similarly change in cos 6, we get
(a® + b?) cos® 6 —2ac cos O + c>~b* = 0
cos a, cos B are the roots of this equation so

2ac
(iliycosa +cos B = and
a® +b?
2 12
(iV)COSocCOSB=C2 b2
a“+b

(v) Sin2A X2 — 2x + sin2A = 0

EXERCISE # 2
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Only single correct answer type
questions

Q.1

Sol.[C]

Q.2

Sol.[C]

Q.3

Sol.[C]

Maximum value of
cos® x + cos® (120° — ) + cos® (120° + X) is

1 3
®5 ©F

3Cc0SA +C0s3A
4

(A)1 (D) 3/8

0 cos’A =
Given expression
= %[Scosx + cos3x + 3cos (120 — x) +

cos (360 — 3x) + 3cos (120 + x) + cos (360 + 3x)]

% [3 cosx + 3 cos3x + 6 c0s120 cosx]

3
— [cos3X
2 [ ]

maximum value =

2 T 2 3 2 5n 2 n
COS"| — [+ COS"| — |+ COS"| — |+ COS" | —
16 1 16 16

is equal to -

(A) 0 (B) 1 ©2 (D3

s T 231‘C 2 [n 375)
C0Sc— +C0S* — + COS* | ——— | +
16 16 2 16

fm m
Cose| ———
2 16
oM o T 237r ‘o
= C0S“ — +SIn 1—+COS — + SInc —

=1+1 =2

If sin A :%, where 450° < A < 540°, then

A .
sin — Is -
4

(A) 3/5 (B) -3/5
(C) 4/5 (D) - 4/5
sin A= @

625
450° < A < 540°

Q.4

Sol.[C]

336 625

527
A lies in lind quadrant

So cosA:—z

625

sin A/2 = 7},1—c203A

[A/2 lies in I1Ird quadrant]

_ [625+527 _ 24
2x625 25

So

2
cos Al2=—_]1— ﬁ
25

B f625—576 COSA/2:—1
625 25

O A/4 lies in 112.5 <% <132°

[lInd quadrant]

So sin A/4 = ‘/%

:\/1+7/25 _ \/25+7
2 2x25

A 4

sin— =—

4 5

n-1 I
Zcosz(—J is equal to -
r=1 n

n n-1
A) — B) —
(A) 5 (B) 5
© % -1 (D) None of these

n-1
re
D cos’ —
1 n
o T 5 2T 9 T
= €0S* — + C0S* — +.......+c0s%(n-1) —
n n n

1

== [1+ cosz—n+1+ cosﬁ+....+1+ cos2(n —1)5}
2 n n n
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{(n 1)+ Zcosz—}

[(n—1)-1] (9210052”E

I\)|H

I\J|I—\

= (-2

Q.5 If an angle o is divided into two parts A and B
suchthat A-B=xandtan A:tan B =k : 1,
then the value of sin x is-

(A) (k+1jsmoc (B )( 1jsmon

©) ( jsm o (D) None of these

Sol.[C]
o divided in two part A and B
SsOA+B=oaandgivenA — B=x
tan A _k

Given that

using componendo and dividendo, we obtain

tan A+tanB _ k+1 Q.7
tanA-tan B k-1

sin A cosB+cosAsinB _ k+1

SinA cosB—cosAsin B k-1

sin(A+B) _ k+1

sin(A—-B) T k-1

sina _ k-1

= =
sinx k+1

=

_ K_1 | Sol.[A]
=SINX=——SIna
k+1
Q.6 If a, B, v, 6 are the smallest positive angles in
ascending order of magnitude which have their
sines equal to the positive quantity k, then the

value of
4 sin(gj + 3sin (Ej +2 sin(lj + sin(ﬁj
2 2 2 2
is equal to-
(A) 2v1-k (B) 2 v1+k
'1; K (D) None of these

Sol.[B]

o.B,y,0 are the smallest positive angles in
ascending order of magnitude which have their
sines equal to the positive quantity k so
oa=a,p=n-a,y=2n+a,d=31—0

So4sin%+35inE+2 sinl +sin §

=4sin L+3sin [ 2=% |+
2 2

. (2n+ o . (3n—a
2 sin + sin
2 2

=4sin g+3005 ) sing—cosg
2 2 2 2

=2sin g+2005g
2 2

=2 \/sinz 2024 2sinLecosd
2 2 2 2

=2.1+sin o

tanB 1 given that sina =k so =2 +1+k

If tan (%] and tan [g) are the roots of the

equation 8x° — 26x + 15 = 0 then cos (o + B) is

equal to-
627 627
- == B) —=—
A 725 (B) 725
725
-— D)-1
©) - o7 (D)

p

tan% , tanE are the roots of the equation

8x2—-26x+15=0

sotang+tanE:§—13
2 2 8 4
tan—tanE:E
2 8
a+p ta +tanE
0O tan = 2
2 1 tan—tanE
2
13
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1-tan2 2P b
cos (o +p)= — 2 and so on we have

1+tan2 &5 9 9
= 2+ZCOSF =2 1+cosF
L 676
_ 49 _ 49-6/6 _ 62/ = Jaco? 2L =2cos L
1,876 49+676 725 2" 2"

=

N

49
Q.8 cot 5° —tan 5° — 2 tan 10° — 4 tan 20° — 8 cot 40° Q.10  The sign of the product sin 2 sin 3 sin 5 is -
is equal to - (A) Negative (B) Positive
(A)O (B) 8 tan 40° ©o (D) None of these
(C) 8 tan 80° (D) None of these Sol.[A]
Sol.[A] We know that 1¢ = 57° approx.
We know that Sosin 2 =sin (57° x 2)

= sin 114° +ve 11" quadrant

cotO—tan 6 =2 cot 26
and sin 3 = sin (57° x 3)

S0 = sin 171° +ve 11" quadrant
=2 cot 10°— 2 tan 10°—4 tan 20°—8 cot 40° and sin 5 = sin (57° x 5)
= 4 cot 20° — 4 tan 20° — 8 cot 40° = sin 285° —ve 1V quadrant
— 8 cot 40°— 8 cot 40° = 0 so product of sin 2. sin 3. sin 5 is
= product of +. +. — = -ve
so product of
Q.9 If 0°< < 180° then sin2sin3sin5=-ve
011 cos 20°+ 8sin 70° sin 50° sin 10° is equal to -
\/2+\/2+\/2+\/2+ ............ +4/2(1+cos 0) ' sin? 80°
Al B) 2
there being n number of 2’s , is equal to- A) 3 ®)
C) - D) None of these
(A) 2 coszin (B) 2 cos = © 4 (©)
0 Sol.[B]
(C) 2 cos o (D) None of these We know that
Sol.[A] sind sin (60 + 0) sin (60 — 0) :% sin 30

\/2+\/2+\/2+J2+ ------------ +4/2(1+cos0) o £0520°+85in10°sin 70°.5in 50°

sin280°

€0520°+8. %.sin 300

®1+c056=2c052% - sin280°
€0s20°+ 2sin 30°
= 2+\/2+ ............ ++4/2+2c0s0/2 P S
sin© 80°

= \/2+\/2+ ............ +42(1+cos6/2) _€0520°+1 _ 2c0s?10° _ ’
sin?(90—10)  cos?10°
= \/2+\/2+ ............ +v4cos?0/2°
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<A< <A<
Q.12  Itis known that sin {3 ziand 0 < B < mthen the A)1<A<2 (B) 13716 <A<l
5 (C)3/14<A<13/16 (D)34<AL]
\/§sin(a+[3)— 2 cos(o+ ) Sol.[D] )
value of cosn/6 is - A =cos? 0 + sin* 0
sin o = A =cos’ 0 + sin’ 0. sin’0
(A) Independent of o for all B in (0, wr) A<cos20 +sin20
£ 2
(B) ifortan[3<0 @sin"6<1
13 A<l ..(1)
. _ 2 -4
©) 3(7+24cota) for tan B > 0 Again A = cos“ 6 + sin"0
15 =1-sin%0 +sin* @
D) None of these
Sol.[D] © =1+sin*0—sin?0 + % %
. hat sin B = 4 3 _3
Given that sin f8 = S0 COS f3 = 3 - + (sin? 6 — 1/2)°
. 2 then A>3/4 .. (2)
\/§Sln(oc+[3) ﬁ/zcos(a+B) from (1) and (2)
then .
sin o E <A<1
= 3(sina.cosPB+cosasin B) —4(coso.cosP —sin asin B) 4
V3sina
3 A 3 4 Q.15 The value of the expression
3(+c0ta.)—4(cota.—j on 107 3 5 .
__\5 5 5 9 cosZ cos<l cos—E —sin - sin >t sin X s
- 3 7 7 7 14714 14
1
_ 9+12cota—12coto+16 (A)O (B)_Z
573 1 1
- ©3 ) =5
5/3 43 Sol.[B]
. . i 2n 107 . . 3n . 5n
Q.13 Inatriangle ABC, angle A is greater than angle CO0S — COS— COS—— —Sin — Sin— sin—
7 7 7 14 14 14

B. If the measures of angles A and B satisfy the
equation 3sin x —4sinx-k=0,0<k<1, = cos " cos 2T cos (zn_ﬂj
then the measure of angle C is- / !

I
A) 3

Sol.[C]

Given equationissin3x =k, 0<k<1
since k lies between 0 and 1, the two values of 3x
will be (0, m) and will be supplementary angle so

(B)% (C)%R(D)%n S'n[g 37“)sm[g 27T°jsm(72‘ f;j

T 27 4n 3n 27
— COS—COS— COS—— CO0S— COS— COS —
7 7 7 7 7 7

b 27 4n 3r
—> COS—COS— | COS— —CO0S—
7 7 7 7

3A+3B:7t3A+B:£ = - 2cos—0052—sm sm—
3 7 7 2 14
T 2m —2sin " cos ™ cos <" cos ™
ButA+B+C=n =>C=ng_" =£" sin — COS— COS——COS
3 3 = 147 "7 14
cos
Q.14  If A=cos® 0 +sin® 6, then for all values of 6 14
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_Sin4i —Sin[ﬂ:—snj
7 _ 7

= b 3
4cos— mT_sm
12 4cos(2 7)
sinS—Tc
7 _ 1
4sin3—n 4
7

Q.16 The minimum and maximum value of
absinx+b(1-a®)cosx+c(al<1, b>0)
respectively are
(A){b-c,b+c} B){b+c,b-c}
(C){c—-b,b+c} (D) None of these

Sol.[C]

absinx+b v1-a% cosx+c
We know that the maximum and minimum value

ofacos®+bsin0is+ va?+b?

soabsinx+b v1-a% cosx+c¢

—+ yJa?b?+b%(-a) +¢
=+ yJa’b?+b%?-a’p?> +c=th+c=cz*b

maximum value = ¢ + b; minimum value=c —-b Q.19

Q.17 Sin 7X + 65sin 5x +17sin 3x +12sin X _

sin 6x +5sin 4x +12 sin 2Xx
(A)cosx (B)2cosx (C)sinx (D) 2sinx
Sol.[B]

(sin 7x +sin 5x) + 5(sin 5x + sin 3x) +12(sin 3x +sin x)

= sin 1° sin 3° sin 5° ....... sin 59° sin 61° sin 63°
........ sin 87° sin 89°

= (sin1° sin 59° sin 61°) (sin 3° sin 57° sin 63°)
...... (sin 29° sin 31° sin 89°)

sin3° sin9° sin 87° . .
= e [use sin © sin
4 4 4
(60— 0) sin (60 + 0) = 3139

= 4%(5in 3° sin 57° sin 63°) (sin 9° sin 51° sin

69°) ...... (sin 27° sin 33° sin 87°)
1 sin9° sin27° sin81°

204 4 4

= 2% [sin 9° sin 27° sin 45° sin 63° sin 81°]

1 . . 1
= —— [(sin 9° cos 9°)(sin 27° cos 27°)] —
240 ﬁ
1 . . 1
= ——[sin 18°sin 54°] x —
2% 2
S B Y CEe N R N
242 4 4 2
1
- 89/2

If xe [n, 37“] then

4 cos® (g—gj + \4sin* x +sin? 2x_equals -

(A)2 (B)-2
©)3 (D)-3

X : :
sin 6x + 5in 4% + 12sin 2x Sol. [A] 4 cos® (%_5) + y4sin* x +sin? 2x

Use C & D formula

2sin 6x cosx +10sin 4x cosX + 24sin 2xX cosX
sin 6x +5sin 4x +12sin 2x

(sin 6x +5sin 4x +12sin 2x)

(sin 6x +5sin 4x +12sin 2x)

=2 CO0S X

=2 COoS X

Q.18  If product of sin 1° sin 3° sin 5°.... sin 89° zzi“
then n equals
(A) 44 (B) %

(C) 45 (D) None
Sol. [B] sin 1°.sin 3°sin 5° ...... sin 89°

=4 cosz(%—gj + J4sin® x + 4sin? x cos? x

=22 cosz(%—gj + \/4sin2 x(sin? x + cos? )

= 2{1+ co{%XZ—gx Zﬂ + y4sin? x

= 2{1+ co{%—xﬂ +|2sin x|
. . 3n
= 2[1 +sinx] — 2 sin x {Xe(n, ?j}

=2+2sinx-2sinx=2
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Q.20 1+ cosec T 4 cosec Z +cosec - equals -
4 8 16
s T
A) cot — B) cot—
(A) 5 (B) 6
(C) cot % (D) None

Sol.[C] 1+ cosec T+ cosec T + cosec
4 8 16

=1+ cotE—cotE + coti—cotE +
8 4 16 8

T T
(CO'[— - COt—j
32 16 Q.23

:1—c0tE + cot I
4 32

=1 —1+cot— =cot —
32 32
Q21 3tan® = 27tan* = +33 tanZ% equals -
Sol.[A
(A)0 ®)1 r
(©)2 (D)3

Sol.[B] 3tan® > —27tan*~ +33tan? -
18 18 18

Leto= ~ —30= 2~

18 6
tan3e=tamE
6

3tan0-tan®0 _ 1
1-3tan’ 0 J3

33 tan 0 — +/3 tan® 0 =1—3tan?0

square

27tan’0 +3tan° 6 —18tan*0 =1 + 9 tan’0 — 6
tan®0

3tan®0 — 27 tan’0 + 33 tan?0 = 1

One or more than one correct
Part-B )
answer type questions

Q.22 If7cosx—24sinx:kcos(x+oc),0<oc<§, Q.24

be true for all x € R then

. 24

A) L =25 B)o =sint 22
(A) (B) a o
7

C)r=-25 D)o =cos t —
©) (D) o o

o =cos 7 and o =sint ==
25 25

Sol.[A, B, D]

7 cosx—24sin X=X cos (X+ a)
O<a<m/

25 lcosx—ﬁsinx =21 cos (X+a)
25 25

Letcos a = l then sin o = ﬁ
25 25

= 25c0s (X + a)
SsoA=25
24

The set of values of k € R such that the
equation cos 20 + cos O + k = 0 admits of a
solution for 0 is

) [og} (B) [0, =)

(C) [-2, 0] (D) none of these

cos20+cosO+k=0 keR
—=2c0s’0+cosO+k-1=0

~1+./1-8(k-1)

cos 0 =
4
_ —-1+,/9-8k
4
Forreal cos 0,9 -8k=>0
9 .
=k — (
5 ()
—14+4/9—
and -1 < 1_#98'(31

—-3<+9-8k<5

;. —3<-+/9-8k and 4/9-8k <5
=9-8k<9and9-8k<25
k>0andk>-2=k>0 .. (ii)

from (1) and (2) k e {0%}

IfsinA+sinB+sinC=cosA+cosB+cosC=0,
then

(A)cos (A-B)=— %

(B)sin2A +sin2B +sin2C =0

(C) sin® A + sin? B + sin” C = 3/2
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(D) cos® A + cos® B + cos? C = 3/2

Sol.[A,C,D]
sinA+sinB=-sinC
cosA+cosB=-cosC
square and solve

Q.25 If tan a and tan  are the roots of the equation
X2+ px +q =0 (p = 0), then
(A) sin? (o + B) + p sin (o + B) cos (o + B)
+qcos® (a+B)=q
(B)tan (e +B)=p/g-1
(C)cos(a+p)=1-q
(D) sin (o +B)=—p

Sol.[A, B]
tan o and tan B are the roots of
X2 +px+q=0 p=0

sotano +tan B =-p
tanatan B =¢q
tana+tan _ —p

= tan +B)= =
(o +P) l-tanatanf 1-q

— tan (a + ) = ﬁ 0

p Vp*+ (g-1)°

g-1
= sin (o + B) = ——
Vp?+(@-1)°
(9-1)

and cos (OL+ B) = m

put the values in option (A), we get

p°  , P@-D ., q-9*
p’+(@-1%* p°+(@-1>  p’+(@-1°
cos (o + B) = -1

Vp?+(a-?
_p*+p’g-p*+q@-q)°
p?+(q-1)?
_ape’+-9%) _ .
== >~ =0 .. (ii)
p*+(1-q)
So from (i) and (ii) A, B are correct

Q.26 If 3sinp =sin (2a + B) then

(A) [cot a + cot (o + B)] %

[cotp —3cot 2a+PB)]=6
(B) sin B =cos (a + B) sin a
(C) 2sin B =sin (o + B) cos a
(D) tan (o + B) =2 tan o
Sol.[A, B, C, D]
3sin B =sin 2a +B) . (D)
3sinB =sinacos (o +p)
+cos a sin (a + B)
3sinB =[sinasin (a+ p)]
[cot a + cot (o + B)]
6 sin B = [cos B —cos (2o + B)]
[cot a + cot (o + B)]
6= {Cot,} _&agﬁ)} [cot o+ cot (o + B)]
sin
- sinp = sin (2o +B)
3
S0
6 = [cot B —3 cot (2a. + B)]
[cot a + cot (o + B)]
Again, 3 sin  =sin (2o + B)
= 3sin B =sin 20 cos 3 + cos 2a. sin B... (ii)
= 3sin = 2sin o cos o oS B
+ (2cos’a 1) sin B
4sin B =2sin o.cos o cos B +2 cos’o.sin B
2 sin B =cos o (sin o cos B + cos o, sin B)
2 sin 3 =cos a.sin (o + B)
Again from (ii)
3sin 3 =sin 2o cos B + cos 2. sin B
= 3sinB=2sina cos o cos B
+(1-2sin’a) sin B
= 25sinB =2sina.c0s 0. cos p—2sir’ ausin B
sin 3 =sin a cos (o + B)
Again from (i)
3= sin (2o +B)
sinf
using componendo and dividendo,
we have
sin (2o +B)+sinB _ 3+1
sin(2o+B)—sinp  3-1
2sin (a+p)cosa _
2cos(a+p)sina
tan (o + B) =2 tan o
so option A, B, C, D are all correct.

Q.27  If A lies between 270° & 360° and sin A = —%,

then

(A) sin 2A = 336
625

2

(B) cos c

N | >
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Sol.[A, C]

Q.28

) tan 2=_1 (©)sin A= V2
2 7 2~ 10
Given 270° < A < 360°
sin A= L
25

O A lies in IV" quadrant so

cos A=+ y1-sin?A

_ Jl_ﬂz \/M _ \/@ 24
625 625 625 25

® sin 2A =2 sin A cos A

—724__ 336

25 25 625

Option (A) is correct.

0 cosé:— 005,20\+1

=2 X

(G} %Iies in lInd quadrant.

st 12
2 5/2 10
O sin é:+ 1-cosA
2 2

(G} %Iies in IInd quadrant

4 siné
= j:i:ﬁ&tané:_zzﬂ
2 52 10 2 cosé _@
2 10
_\/5><10 _l
 72x10 7

So options A and C are correct.

6

If sin® x sin 3x = Z C,, cos™ x, where

m=0
Co, Cq, Cy, .....Cg are constant, then
(A)C0+C2+C4+C6:0
(B)C1+C3+C5:0
(C)2C,-3C¢=0
(D) C4 + 2C6 =0

Sol.[A, B, C]

6
sin® xsin 3x = »"C,, cos™ x
m=0
Taking L.H.S. we have
sin® x sin 3x
= sin® x (3 sin x — 4 sinx)

Edubull
= (1 - cos?)? (3 — 4 sin’x)

= (1 -2 cos® x — cos’x) (4 cos’ — 1)
=4c0s’x—1—8cos*x + 2 cos* x + 4 cos® x — cos* x
=-1+6cos’x— 9 cos’x + 4 cos’x

according to the question

we get

Coz—l, Cl,:O,CZZG, C3:0
C4:—9C5:0andC6:4

Then
(A)Co+Co+Cy+ Cy
=-1+6-9+4=0 correct

(B)C,+C3+C5=0+0+0=0 correct
(C)2C,-3C¢=12-12=0 correct
(D)Cy4+2Cs=-9+8=-1 wrong
So option A, B, C are correct.

Q.29  If sin(x + 20°) = 2 sin x cos 40° where
X € [Ogj , then which of the following is true
(A) tan 4x = V3 (B) cosec 4x =2
(C)sec%z J6 -2 (D)cot% =2+43
Sol.[C,D]

Assertion Reason type Questions

sin(x + 20°) = 2 sin x cos 40°
sin X cos 20° + cos X sin 20° = sin x cos 40° + sin
X cos 40°
€os X sin 20° = sin x cos 40° + sin x cos 40° — sin
X cos 20°
= sin x cos 40° + sin x[cos 40° — cos 20°]

= sin x cos 40° + sin x [2 sin 30° sin
(-10%]

= sin x cos 40° + sin X

(2x%sin(—10°)j

=sin x cos 40° — sin x sin 10°
=sin x [sin 50° — sin 10°]
€os X sin 20° = sin x [2 cos 30° sin 20°]

cosx:sinx\/g
1
tanx = —

73

= x=30°
Putting the value of x in options we get,

sec§=\/€—x/§andcot§=2+\/§

The following questions 30 to 31 consists of
two statements each, printed as Assertion
and Reason. While answering these
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Q.30

Sol.

Q.31

Sol.

Column Matching type Questions

Q.32

guestions you are to choose any one of the

following four responses.

(A) If both Assertion and Reason are true
and the Reason is correct explanation of
the Assertion.

(B) If both Assertion and Reason are true
but Reason is not correct explanation of
the Assertion.

(C) If Assertion is true but the Reason is

false.
(D) If Assertion is false but Reason is true
. 4 . .
Assertion (A) : sec’0 = — Y is true if and
(x+Y)

only if x=yand x = 0.

Reason (R) : Because sec 6 decreases in Il

and V" quadrant.

[B]

Osec’0>1
4xy

(x+y)
= (X +y)* < 4xy
= (Xx—y)’<0
= x=ywherex=0
= Alstrue
and sec 0 decreases in 111" and IV" quadrant
= Ristrue
But R is not correct explanation of A

Ird

221

Assertion (A): If A, B, C are the angles of a
triangle such that angle A is obtuse then
tan B tan C > 1.

Reason (R) : In any triangle,

tanB+tanC
tanA=——MM—
tanBtanC-1
[D]
LA=n-(B+C)
tan A=—tan(B + C) = — tanB+tanC
tanBtanC -1
1-tanBtanC

tanA<0= 1-tanBtanC <0

Ina A ABC,
Column 1 Column 2
(A) S tan A (P) 1-2IT sin %

B)z tan%tan % (QIItan A
©)zcot & (R) Mot 2
2 2
(D)= sinZ% (S)1
Sol. A—>Q; B>S;Co>R;D> P
Do yourself.
Q.33  The value of
Column 1 Column 2
(A) cot (/4 + 0). (P) tan 56°
cot (/4 — 0)
(B) sin (45° + 0) Q1
—COs (45° - 0)
(o] 1 o]
©) cos1l +s!n 11 (R)\/3/2
€0s11°-sin 11°
(D) sin® 75° —sin? 15°  (S) 0

Sol. A-> Q;B-S;C»P;D>R

(i cot(%+ 9] . cot [%— 6)

_ cotb-1 cot6+1 _

coto+1 coto—1
(ii) sin (45° + ©) — cos (45° — 6)
=sin (45° + ) — cos (90° — (45°+ 0))
=sin (45° + B) —sin (45°+0) =0
€0s11°+sin11°
cos11°-sin11°
_ sin (45°+11°) — tan 56°
€0s(45°+11°)
(iv) sin 75° —sin? 15°
= 0O sin (A +B)sin (A-B)
=sinA—sin’ B
= sin (75° + 15°) sin (75° — 15°)

NG

=>sin 90° sin 60° :7

(iii)

Edubull

Fill in The Blanks type Questions

Q.34 If o and B are the solution of the equation
atan 6 +bsecO=c,thentan (a +B) = ....
Sol. atanb +bseco=c

(a tand — c)* = b’(1 + tan’0)
= a’tan’0 — 2ac tan@ + ¢* — b* — b’tan’0 = 0
= tan’0(a® — b?) — 2ac tan® + ¢ —b? =0
since o, B are roots of a tand + 6 secO = ¢
atano+bseca=c&atanf +bsecf=c
.. tana, tanp are roots of

(1)
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2ac 1 1
- tanou + tanf = >3 Q.35 St - T
a’-b c0s 290 3 sin 250
2 2
Mna+tw$::3—12— 1 1 _ /3¢0s20—sin 20
aZ—_p? Sol. - - = -
sin20  /3cos20 J3sin 20c0s20
- tan(a+ ) = tana +tanp \/_
1-tanotanp 4 —SCOSZO—%sinZO 4 sind0 4
2ac == - = : =—
2 9ac o J3|  2sin20co0s20 J3sind0 3
1 c?-b? a’-b®-c®+b? a’-c?
a’—b?
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EXERCISE # 3

Subjective Type Questions

01 12X+ @2 by ang
cos® sin6
XS0 _BYC0S0_ g gy hat
cos“ 0 sin“ 0
(aX)ZIS_I_ (by)2/3 - (a2 . b2)2/3
Sol. ax + _by = a2_ b2
cosO sin©

ax sin 0 + by cos 6 = (a* —b?) cos 0 sin 6

and axsizne_ by.c;)se —0
cos“ 0 sin“ 0

axsin®6 —by cos*6 =0

Multiplying (1) by cos® 6 and adding in (2),

we get

ax (sin 6 cos® 8 + sin® 0) = (a® —b?) cos*> Hsin O

ax = (a* -b?) cos® 0
Similarly,

by = (a® —b?) sin® 6
from (3) and (4)

1/3
cosez( ax ]
a?-p?

. by jl/3
sin® =
(az—b2

Squaring and adding, we get
(ax)2/3 + (by)2/3 = (aZ *b2)2/3

1-2cos? o

(1)

- Q)

.(3)

. (4)

Q.2 Prove that

Sol. Taking L.H.S.

1-2cos? o

2tan(o.— 7t/ 4)sin?(n/ 4+ a)

2tan| o=~ |sin? "+«
4 4

sin? o.—cos? o

2tan(a—7c/4)(

V2

. 2
sin a+cos<xj

(sinou+cosa) (sino +cosa)

2tan(o—mn/4
2

sina—cosa 1

) (sinot+cosa)

2

sino+coso.  tan(a—m/4)

tana -1 1
tana+1  tan(a—n/4)

tan (o —m/4) _
tan (o —m/4)

Hence proved.

Q.3 Prove that
sin (A—-B) N sin (B-C)

S (C-A) —0

cosAcosB cosBcosC
Sol. Taking L.H.S.

sin (A-B) + sin(B-C) +

cosCcos A

sin(C—A)

cosAcosB cosBcosC

cosCcosA

_ Zsin (A-B) _ ZsinAcosB—cosAsinB

cosAcosB

= > (tanA-tanB)

cosAcosB

=tan A —tan B +tan B —tan C + tan C —tan A

=0 Hence proved.

Q4 Prove that
€c0s30+2c0s50+cos 70
€c0s0+2co0s30+cos50
Sol. Taking L.H.S.

€0s30+ 2c0s50+cos70
€c0s0+2c0s30 +cos50

_€0s30+Cc0s76+2c0s50
€c0s0-+cos50+2c0s30

_2c0s560.c0s26 + 2c0s50
2¢0s30€0s20 + 2¢c0s30

= €0s20 —sin20 tan30
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_ cos50 _ cos(30+260)
€0s36 c0s30
_ €0s30¢0s20—sin 30sin 20
c0s36

= c0s 26 — tan 36 sin 20, Hence proved

Q.5 Prove that
tan? 4= 1
a 9
= +Cc0S—.cot4o |sec— a
tan? +1
= cosec 4a.
Sol. Taking L.H.S.
tanz(a_nJ—l
a 9
—— < +cos—cotda | sec Eoc
tanz[HjH
L 4
[ v
cosgcos4oc—sin gsin 4o Q
2 - 2 sec —a
sin 4o 2
a—T o cos4a 9 Sol
= | —cos +COS—— sec —a ol.
2 2 sinda
9 9
CO0S—0..SeC—a.
2_ = cosec 4a. ,Hence proved.
sin 4o
a b c
Q.6 If cos® =——, cosp = ——and cosy =———,
b+c a+c a+
where 6, ¢, y lies between 0 and = then prove
0 4
that tan?| 2|+ tan? (&) + tan? (X )= 1.
2 2 2
Sol.  cosh =—>— , cosf = b cosy = —— Q8
b+c a+c a+b
Sol.
then we know that
_ 1-tan%0/2
cos 0= R
1+tan“0/2
a _ 1-tan’0/2
b+c 1+tan?0/2
a

+ 2 tan?0/2= 1 - tan0/2

b+c b+c

= tan? /2 (iﬂj: _a
b+c b+c
s tan? /2 = 2+C=P (i)
a+b+c
Similarly tan’ 2 _atc-b .. (i)
2 a+b+c
and tan? .= 3+b=C . (iii)
2 a+b+c
then tan? +tan2 4)+tan -
_ b+c—a+ a+c—b+ a+b-c
a+b+c a+b+c a+b+c
_a+b+c _
a+b+c

Hence proved.

Prove that the identity,
oS (%ﬁ + 40(} +sin (37— 8a) —sin(4n — 12a)

=4 cos 2a. cos 4o. . sin 60..
Taking L.H.S.

cos (37“+ 40(} +sin (37 —8a) — sin (4n —12ar)

=sinda + sin 8a + sin 12a
=2 c0s 6o €os 2o + 2 sin 6o coS 6o
=2 sin 6a (CoS 2oL + €OS 601)
=2 sin 6a. 2 cos 4a. €OS 20
=4 cos 2a. €os 4a. sin 6a
Hence proved

cos4a tan 2o —sin 4o
cos 4a cot 2o+ sin 4o
Taking LHS

_ cosdatan2o—sindo

Prove that = tan®2a

tan 2o —tan4a
cot2a +tan 4o

)

= tan 2o tan (2o —4a) = —tan’2a
Hence proved.

cos4o.cot2o +sin 4a

tan 2o —tan 4o
=tan2q¢ | —mMm8M8M8
1+tan2atan 4o
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Q.9

Sol.

Q.10

Sol.

Q.11

Sol.

cota—tana
2sin o+ c0s (90°+3a) + sin 5a.

Prove that

= CO0SecC a. cosec 4a.
Taking L.H.S.
cos? a—sin? o
- Sin o .cosa
2sin o, —sin 3o, +sin 5a.
2c0s2a
- sin 2a
2sin o+ 2cos4a.sin o
2c0s2a.
2sin 2a.sin o (1+ cosda)

cos2a _ 1
2sin 20.sin o..cos? 20 sin a.sin 4o,
= COSec a cosec 4a.

Prove that

(C0s° o — sin’ o) = (3+c0s? 2a) cos 20,
4
Taking L.H.S.
cos®o — sin® o = (cos? o — sinat)®
—3cos? asin? a (cos? a — sinal)
®a’-b*=(a—-b)®+3ab(a—bh)

3.
= cos® 20, + " sin®2a. cos 2a

= cozZoc (4 cos® 2a. + 3 sin*2a)

= COZZ(X (3 +cos 2a)

Prove the identity, sin 2a (1 + tan 2a. . tana) +

1+S&ztanmﬂan2 —
1-sina 4 2
Taking L.H.S.
(04 .o 2
. . COS—+sin—
. sin 2o..sin o ( 2 2)
sin 2o | 1+ +
cos20.cosa [ Y
cos——sin—
2 2
a 2
1+tan—
- In 20 (cos2a. cos 3o + sin 2. Sin o) +
cosa 1—tan%

2
= tan 2o cos (20— o) + | tan e
cosal 4 2

=tan 2a + tan? [%+%j Hence proved

Q.12

Sol.

Q.13

Sol.

Two parallel chords of a circle, which are on
the same side of the centre, subtend angles of
72° and 144° respectively at the centre. Prove
that the perpendicular distance between the
chords is half the radius of the circle.

Given ZAOB = 144°

ZCOD =72°

Let radius=r

we want to find EF

from fig. r sin 54°= OE

and r sin 18° = OF

EF =OE —OF = r(sin 54° —sin 18°)
€0s36°sin18°c0s18°

=2r
c0s18°
€0s36°sin 36°
2c0s18°
rsin72° r cosl8° r
= = — = — Hence proved.
2c0s18° 2 co0s18° 2
cosu-—e
Ifcos=———.
1-e cosu
1
Prove that tan9 =t el tan Y-
2 1-e 2
Given cos 0= —2U~€
1—ecosu

We know that
o 9: 1-cos6

tal
2 1+cos6
_ cosu-e
tan? O = __1-ecosu
2 1+ cosu—e
1-ecosu

_ l-ecosu—cosu+e
1-ecosu+cosu—e
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_ (Ll+e)—cosu(l+e)
- (1-e)+cosu(l—e)
_ (Ll+e)(1—cosu)
B (1—e)(X+cosu)

tan*—= ——tan” —
1-e 2
tan 9 =+ 1+_e t E
—e
Hence proved.
n n
Q.14 Iftano= M , show that
1+tana.tanf
sin 20 = sin _2a+5|r_1 2B
1+sin 2a..sin 23
Sol. tan 6 = M
1+tanatanP

_sinacosp+cosasinf _ sin(o+p)
- coso.cosP +sin asin B - cos(a—p)

2tan 6
1+tan’9

2sin (a+p)

cos(o—B) 2sin (o +B)cos(a —B)
,sin?6 (a+B)  cos’(@—B)+sin® (o +P)

cos?(o.—P)
sin 2o +5sin 23

1-sin?(a.—B) +sin?(a+p)
0 sin?A —sin? B = sin (A + B) sin (A —-B)

® sin 20 =

1

sin20 =

sin20 = sin .2a+5|r.1 2B
1+sin 2a sin 23
Q.15 _SLB: N (Im] > |n|) then prove that
sin(2a+p) m
tanp
1+ tano — 1—tanatan[3
m+n m-n
Sol. Taking L.H.S.
sina _n

—_— = In| > |m|
sin(a+B) m

Using componendo and dividendo, we have
sin(2a+pB)—sinB _ m-—n
sin (2o +B)+sinB  m+n

_ 2cos(a+B)sine _ m—n
2sin(a+p)cose  m+n

_ (cosa.cosB—sinasinB)sina _ m—n
(sinoccosB+cosasinB)coso.  m+n

_ (l-tanatanB)tana _ m-—n
(tano +tan B) m-+n

tan

_l-tenatanB " tano pence proved.
m-n m+n

Q.16  Prove that cot 16°. cot 44° + cot 44° . cot 76°
—cot76°.cot16°=3
Sol. Taking L.H.S.

cot 16° cot 44° + cot 44° cot 76°
—cot 76° cot 16°

_ [ cosl6°cosd4e + cos44°cos76° )
sin16°sin 44° sin 44°sin 76°
c<_)s76 c_0516 +1)43
sin 76°sin16°
_ c0os(44°+16°) + cos(76°+44°)
sin16°sin 44°  sin 44°sin 76°
€0s60°
sin 76°sin16°
_1 ( $in 76°-sin16° j_ sin 44° '3
2 | sin16°sin44°sin76° ) sin 76°sin16°sin 44°
1 [200546°sin 30°—sin 44°j
_a +3
2
1

sin16°sin 44°sin 76°
€0s46° —sin 44°
= +3
2 | sin16°sin 44°sin 76°
®cos46°=sin44°=0+3=3

Q.17 Calculate without using trigonometric tables
(a) [2 cos 40° — cos 20°]/sin20°

(o] [o]
(b) 2 ~/2 sin 100 | ¢ ;. €0540° _ 5 i 30
2 sin 5°

2c0s40° -c0s20°

Sol. a
@ sin 20°
_ €c0s40°+co0s40° —sin 20°
sin 20°
_ €0s40° + 25in 30°sin(-10°)
sin 20°
- £0s40°—sini0® ® sin 30° =+
sin 20° 2
- SINS0%=sin10° g s (m2— 1) = sin 0
sin 20°
sin 20°
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sin5° cos40°
+

2
=242 [sin 5° + 2 cos 5° cos 40°
—2sin 10° sin 35°]
=2 /2 [sin 5° + cos 45° + cos 35°
— (cos 25° — cos 45°)]
=242 [sin 5° + 2 cos 45° + cos 35° — cos 25°]
=242 [sin 5° + +/2 + 2 sin 30° sin (-5°)]

(b) 24/2 sin 10° { —2sin 35° }

=22 [sin 5° ++/2 —s5in 5°] @ sin 30°:%:4

Passage based objective questions |
Passage # 1 (Q. 18 to 20)

In a AABC, if cos A cos B cos C = \/581 and

sin AsinBsinC = 3+8\/§ , then

On the basis of above passage, answer the
following questions :

Q.20

Sol.

Edubull
®cos(A+B+C)

=cos A cos B cos C — cos A sin B sin C —sin A
cos BsinC —sin AsinB cos C

N cosAcosBcosC—cos(A+B+C)
cosAcosBcosC
cos(A+B+C)
~ cosAcosBcosC

8
+ = 3+4=5+4 43
V3-1

The value of tan A, tan B and tan C are-

(A1, 43,2 (B)1, /3,2
(€)1,2 3 (D)1, 4/3,2+43

[D]
From above equation, clearly x = 1 is the root of

the equation so

(x-1) (*— (2+2+/3)x+ (3+2+/3)) =0
(x-1) (x—v3) (x (2 ++/3)) =0

X=1, \/§,2+ @

—tanA=1tanB=+3,tanC=2+ 3

Passage # 2 (Q. 21 to 23)

Q.18 The value of tan A + tan B + tan C is- Consider the cubic equation
3443 J3+4 X2 — (1+c0s0 + sinB)x? + (CosHSING + cose + sinB)x
(A) \/— 1 (B) \/— —sin 0 cos O = 0 where Xy, Xp, X3 are roots.
On the basis of above passage, answer the
©) 6-+/3 \/§+ V2 following questions :
31 N
Sol.  [A] Q.21  The value of X2 + x5 +x3 is
We know that A1 (B) 2cosH
tan (A +B+C) = (C) 2sin6 (D) 2
tan A +tan B+ tanC —tan Atan BtanC Sol.[D] x®— (1 + cos © + sin ©)x? + (cos O sin O + cos O +
l-tanAtanB—-tanBtanC—-tanCtan A sin 0) x —sin® cos 6 =0
ButA+B+C=rx (x — 1)(x* — (cos B + sin 8) x + sin O cos 6) = 0
sotan(A+B+C)=0 (x—1) (X* =x cos 8 —x sin O +sin 6 cos ) =0
sotan A +tan B +tan C =tan Atan B tan C (x—1) (x—cosB) (x—sinB)=0
_ SinAsinBsinC _ 3+4/3 X1 = 172X2:§05 9,2x3:sin9
b - X"+ X" + X3
cosAcosBcosC  3-1 1% 02 0+ sin’ 6
Q.19 The value of _ =1+1  [@cos’0 +sin*0=1]
tan A tan B + tan B tan C + tan C tan A is- =92
(A)5-443 (B)5+ 443
(C) 6 +43 (D) 6 — J3 Q.22 Number of values of 6 in [0, 2x] for which at
sol. 8] least two roots are equal
tan A tan B + tan B tan C + tan C tan A (é) 3 (B)4 . (ZC) S .(D) 6
. . . ) L SoL.[C] x*— (1 + cos 6 + sin 6)x” + (cos O sin 6 + cos O +
sinAsinB ~ sinBsinC . sinCsinA . -
= sin 0) x —sin®cos 6 =0
cosAcosB  cosBcosC  cosCcosA (X — 1) — (cos © + sin 6) X + sin 6 cos 6) = 0
- sinAsinBcosC+cosAsinBsinC+sinAcosBsinC (x—1) (x*—Xx cos © —x sin O +sin 0 cos 0) = 0
cosAcosBcosC
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Q.23

Sol.[A]

(x—1) (x—cosB) (x—sinB)=0

X1 =1, X, = €0S 0, X3 =sin 0

Given cos 6 =1 orsin ® =1 or sin 6 = cos 6 or
cos0=sind6=1

Ifcos© =1, 06=0° 360°

sin6=1,6=90°

sin0=cosOortan0=1

= 0 = 45°, 225°

cos 0 =sin © = 1 is Not possible at the same time.
*. 5 values of 0 at which value of two roots are
equal.

Greatest possible difference between two of

roots if 6 € [0, 2] is
(A) 2 B)L ()2  (D)2v2

x3— (1 + cos 0 + sin 0)x* + (cos O sin O + cos O +
sin@) x—sinBcos®=0

(x — 1)(x* — (cos 6 + sin ) x + sin O cos 6) = 0
(x—1) (x*~xcos 0 —xsin 0 +sin®cosB) =0
(x—=1)(x—cos0) (x—sinB)=0

X1=1, X, =€0S 0, X3 =sin 6

Difference of roots can be

=|1-cos 0], |1—sin @], |sin 6 — cos 6|

greater difference

Ifll—cosO|=1-(1)|=

[1-sin®|=2

Isin  — cos 0] = YO +(-1)? = 2

greatest difference between two roots is 2

Passage # 3 (Q. 24 to 26)

Q.24

Sol.

The graph of all 6 trigonometric functions are

drawn from( 2] Let the graph y = sinx be

A,y =cos x be Ay; y =tan x be As; y = cot X
be A4; y = sec X be As and y = cosec X be Ag
On the basis of above passage, answer the
following questions:

A vertical line is drawn through intersection of
A, and Ag; intersecting A; and Ag at P and Q
respectively. The length of PQ is-

(A) 1 (B) Q
(©) V2 (D) ﬁ”
[A]

Intersection of A, and A;
® cos x =tan x
=sin’x+sinx—-1=0

2

251 LJ
2 'J5-1

Pis (sin‘1E EJ
o

similarly Q is [sin

(B 2 Y
PQ‘\/[T’EJ'l

Q.25

Sol.

A vertical line is drawn through intersection of
Az and Ag intersecting A; and As at R and S
respectively. Then length of RS is-

f 1
(A)1 B) ——
5+1
©) V2 (D) f
[A]
Intersection of Az and Ag
O tan X = cosec x
= Cos’X +cosX—1=0
— COS X = [—_ . x=cost 21
2 2
A, =y = COS X = Yy = COS COS - Ji_l:@
Ris cos‘l\/g_l,—\/g_l
2 2
Similarly Sis | cos™ \/g_l,i
2 'J5-1

(512 )
[ -

Q.26

Sol.

A horizontal line is drawn through intersection
As and Ag to intersect Az and A, at C and D
respectively. Then length of CD is-

(A) tan 2 (B)tan* 2¢2
(C) cot* 242 (D) cot 2
[C]
® As and Ag intersect at
Y
X=—
4
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Horizontal line isy = V2

A; = y=tanx = x = tan *4/2
Cis (tan*+2 , v/2)

Similarly D is (cot*+/2 , +/2)

CD = 4/(tan 2 —cot 1 4/2)?
=|tan /2 —cott2 |

= cot? 24/2
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EXERCISE #4

Old IIT-JEE questions |

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

In any AABC, prove that

el

=cot A cot B cot < [T 2000]
2 2 2
A+B+C:Tc:é+5:£,£
2 2 2 2
Taking tan of both side
A B n C
tan | —+— |=tan | = ——
2 2 2 2
talné+tanE c
2 = cot =
1-tan—tan— 2
2 2
1
1 1 1o = C
+ = A B |cot —
cot% cot% COtECOtE 2

A B
cot E+ cot é: cot—cot—-1| cot E
2 2 2

2 2
C C
cot A + cot B + cot ~ = cot A cot Beot=
2 2 2 2 2

Let f(6) = sin 6 (sin © + sin 30) . Then f(0)
[1IT Scr.2000]

(A)>0only when 6 >0

(B) <0 for all real 6

(C)>0forall real ©

(D) <0onlywhen6<0

[C]

() = sin © (sin 6 + sin 36)
=2sin0sin20cos 0 =sin?20
which is positive for all real ©.

Ifa+p= gand B +y=aq, then tan o equals-
[IIT Scr. 2001]

(B) tan B +tany

(D)2tanp +tany

(A) 2(tan B + tany)
(C)tanp +2tany
[C]
Giventhata+ B =m/2and B +y=a
S0 tan (o + ) = tan n/2

Q4

Sol.

Q5

Sol.

tana+tanf _ 1
1-tanatanp 0
tanatan =1 . (D)
andtana=tan (B +7y)
tan o = tanp+tany

l1-tanPtany
=tana—-tanatanPtany=tan P +tany

buttanatan =1
sotano=tan B +2tany

The maximum value of (cos ay).cos(at) ..........
(cos ay), under the restrictions 0 < oy.0; ...

w0y < % and (cot oy).(cot ap).(cot ag)......
..(cotay) =1is [IIT Scr. 2001]
1 1 1
(A) I (B) o © T D)1
[A]
cot ol. COt Qo cota,=1
COS o} COS Oy COSOL, = Sin oy SiN Cp........ sin o,

cosoy. €0S°a; .....COS%a, = Sinal,
sin“ay.......sin%a,
n 2 2 — -2 -2
2 (Cos“ay ....cO0S" o) = 2 sin“a, ...... ,2 sin” ay,

= (1 —cos 2a,) (1 —cos 2as)......(1 — cos 2 o)
This gives maximum value = 1

1
S0, c0s? oy COS2CLy ... cos’on = —
2

= C0S 04 COS Q3 ......COS Oy = ———
2”/2

If 6 and ¢ are acute angles such that
sin® :%and cos ¢ :%then 0 + ¢ lies in-

[1IT Scr. 2004]

[B]

Givensin 0 = 1 and cos ¢ = 1
2 3

0= and0<cos¢<1 ®0<£<1
2 3 2

2
6

Y 1 ,]_1
O:Eandcos (0)> ¢ >cos 5

0 cos x is decreasing in (0, ©/2)
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b T T T 2n
0= —and =<dp< == = <(0+d)< =
6 3 ¢ 2 2 ©+6) 3
T 27
0+ —,—
( ¢)6(2 3}

Q.6 cos (a+p) :%, cos (a—p) =1 find no. of

ordered pair of (o, B), —t<a,B<n

[1IT Scr. 2005]

(A)0 B)1 €2 (D) 4
Sol. [D]

Since cos (a—pB) =1

=a-pf=2n1 =>-2n<a-PB<2rn

Oaz2-n,f<n .a-pf=0

Thus cos (a + B) = 1
e

cos 2oL = i < 1 which is true for four values of o.

e
=4 4
Q7 if M X, 8 XL hen [T -2009]
2 3 5
2
A)tan’x = =
(A) 3
®) sin® x cossx:i
27 125
(C) tan? x = 1
3
D) sin®x cosSXZL
27 125
Sol. A, B]
(sinx)* . (cosx)* _ 1
2 3 5

3 -6 cos? x + 5(cos x)* :g Letcosx =t

25t —30t2+9=0

t2: E
5 1
V2 \5
NG
2 2\ 16
tan’ x = — = (sinx)® = (—) = —
3 5 625

Q.8

Sol.

Q.9

Sol.

4
(cos X)8 = [ﬁ] = ﬂ

\J5 625
(sinx)® . (cosx)® _ 1
8 27 125

For0<6< % , the solution (s) of

Zcosec (6 S A

is (are) :

mE L ]cosec (9+—J 42

[1T -2009]

T T T 5n
(A) 2 (B) @ (©) by D) =

)

6
S|n(n/4) mzlsm(6+(m 1)nj ( mj
4

serm 2|0 ool

- L cotO—cot e+£ +
sinw/4 4

[C, D]

= _1 {cote—cot(e+3—nﬂz 4«/5
sinnt/4 2

coto+tan6=4

sin20+cos? 0

~ sin0cos®

=4

T 5¢m

sinzezlz 0= —, —
2 12 12

The maximum value of the expression
1

— : > is [T -2010]
sin“ 0 +3sin6cosd+5co0s” 6
1
sin? 0+cos? 0+ 4cos? 0+ 3sin 0cosO
_ 1
1+3sin0cosO + 4cos? 0
1

1+2(1+c0s20) +sin 6cosO +sin 20
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1
3+2c0520+sin 20 +sin 0cosO
2
6+4c0s20+2sin 20+ 2sin 0cosO
2

6+4c0s20+ 3sin 20
maximum value of 4 cos 20 + 3 sin 20

=J@®*+(@®?* =5

minimum value of 4 cos 20 + 3sin 20 =-5

Q.10 Let©, ¢ € [0, 2x] be such that
2 cos O(1 —sin ¢) = sin°0 (tan% + cotgj cos 1,

3

tan(2r — 0) >0 and-1<sin 6 < — -5 Then ¢

cannot satisfy [T -2012]
i i 4n

A)0<p< — B —<op< —

(A)0<o 5 (B) 5 <0< 3

4n 3n 3n
C) —<p< = D) —<¢<2
©) 3 SP<5 (D) Sy <e<2m
Sol.[A, C, D]

tan 2r—-0)>0
T 3
:>O<27t79<5 or n<2n79<7

3 co<om or F<o<n
2 2

(1)
V3

Also —1<sin6<—7

3_7'C<e<5_75

Now, 2 cos 0 (1 —sin ¢) = sin’0 (tang + cotgj

cosp—1

= cose+% =sin(0 + @)

.(4)
Now, 0 € [3—n 5—“) from (3)
2 3

SO cos 0 e (0, 1)
2

sin(@ + o) e [%, lj
Now, check option
(A)if 0< o< g

3 1llxn 1
then © + —,— | &sin(O+op) g | —,1
@6(2 6) (0 +9) (2 j

Similarly check option B, C, D.
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EXERCISE #5

Q.1

Sol.

Q.2

Sol.

Prove that
tan o + 2 tan 2o + 4 tan 40, + 8 cot 8a = cot a
[I1T 1988]
Taking L.H.S.
tana+2tan2a+4tand a+8cot8 a
We know that
tano + 2 cot2 o =cot a
=tana+2tan2 a+4 (tan4 o+ 2 cot 8 o)
=tan o+ 2(tan 2 oo + 2 cot 4 o)
=tana+2cot2 a=cota
R.H.S. Hence proved.
Find the value of
. m .. 3t . 5¢n Ve In 11n 13Tc
sin — sin — sin — sin — sin — sin ——sin —
14 14 14 14 14 14 14
[T 1991]

[A]
@sinﬁzsinﬁzl

14 2

Q.3

.9t . [ 511) . 5n

and sin—=sin| t—— |=sin—
14 14 14

. 11n . 3n . 3

and sin=— =sin n_ﬂ =sin—
14 14 Sol.

. 18w . e . T
and sin——=sin| t—— [=sin—
14 14 14

SO given expression, we can write

. m . 3t . 5m 2
= |SIN—SIn—SIn —
14 14 14
At . (m 2m; 2
sm—sm ——— S| ———
14 2 14

2
21
= |sin— cos—cos
s 14J
Zcos—sm—cosz—cosﬂrj 2
_ 1414 Q4
2005—
14 Sol.

o 2n_ 4n\’
25|n—cos—cos—
- 14 14 14
4cos1
14
47 4r 2
2sin—cos—
- 14 14
80051
14
2 2
S,nsl sin| £- T
_ 14 _ 2 14
80051 8cos£
14 14
2
cos~
0 R 7S
80051 64
14

Let A, B, C be three angles such that A = n/4
and tan B tan C = p. Find all possible values of
p such that A, B, C are the angles of a triangle.

[11T 1997]

Given LA:% andtanBtanC=P
WeknowA+B+C=x
B+C= %ﬁ =tanBtanC=P
= tan B tan [%—BJ:P
—tan B [ﬂj @tan?’—n:fl

1-tanB 4
—tan’B+(1-P)tanB+P=0 D20
=(1-P)’-4P>0 =P°-6P+1>0
roots are o= 3 — /2 B=3+2\/E

(P-a)(P-B)=0P<aor P>p
SOP e (0,3-v2]U[3+242 , )

Prove that a triangle ABC is equilateral if and
onlyiftan A+tanB+tan C = 343 JHT 1998]
If the triangle is equilateral, then A=B = C = 60°

= tan A +tan B+tanC:3tan60°:3\/§
conversely assume that
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Sol.

tanA+tanB+tanC:3\/§

Butin AABC,A+B+C=nx
A+B=n-C

tanA+tanB — _tanC
l-tanAtanB
=StanA+tanB+tanC=tan AtanBtanC

= tan A tan B tan C:3\/§

None of the tan A, tan B, tan C can be negative so

AABC cannot be obtuse angle triangle.

Also AM. > G.M.

tanA+tanB+tanC
3

V3> 43 not possible
So equality hold only when A = B = C or when
triangle is equilateral.

Taking tan of both side

> [tan A tan B tan C]**

m? -1

If cos® 0 = & tan® g: tan a..

2/3
. 2
Prove that cos?® o + sin?® o = (—] .
m

2
m- -1
cos?9= — =

and tan3g = tana
6) tan3g = tana

=N tang = tan*3q,

=N tanzg = tan*®q,

1
= tan®o = tan? D = 126080 _ V3
2 1l+cos6

1+
V3

A, sin?®a 43-4Ym?-1

cos’®o 314/m?2-1

sin?? q cos?’®a

= =

J3-Ym?-1 J3+ym?-1
= g b (Let)

p q

Now apply roles of ratio proportion

1/3
a_b_a+b (a’+p®
p g p+q (p*+¢°
p+q=2y3,p°+q’ = 64/3m?
a® + b® = sina, + cos’a = 1

a+b=sin?a + cos’®a

-] fere] G

jZ/S

T

06 Iftan | E+Y |=tan® [ Z+2 . Prove that
4 2 4 2

-, sin?®q + cos¥®q, = (

3|~

. 3+sin?x
siny=sin x| —————|.
1+3sin“x

Sol. We know that

b l+tano  cosa+Sino
tan | —+a |= = -
l-tana cosa—Sinao

Z(n j 1+sin 2o
= tan Z-i-OL = —

" 1-sin2a,
Giventan | E+ Y |=tan? [ E4+ X
42 42

. . 3
N 1+s!ny _ (l+sTn x)3
1-siny  (1-sinx)

using componendo and dividendo, we get

2siny _ 2(3sin x +sin® X)

2 2(1+3sin® x
; 02
siny = sSnxAs+sin x) X(3+S'§ X) Hence proved.
(1+3sin“ x)

If A+ B+ C=2S, then prove that,
sin (S—A) +sin(S-B) +sin (S-C)

ws-en( 2] (2]

Sol. GivenA+B+C=2S
Taking L.H.S.
sin (S-A) +sin(S-B) +sin(S-C)-sinS
using C & D formula

Q.7

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141

Edubull




Edubull

Q8

Sol.

:Zsin[ZS (A+B)jcos B-A
2 2

2s-C). (-C
sin | —
2 ) ( 2 J
-A A+B . C

— 2 cos sin—
2

+Zcos(

. C B
= 25sin Ecos

. C( B-A A—Bj
:ZsmE cos

—cos
2

=2sin < ZsinEsiné
2 2 2

=4sin ésin EsinEHence proved.
2 2 2

Ifa+PB+y+8=2n I
Prove that cos o + cos 3 + cos y + c0s &

+4cos(a+BJ cos(a”] cos ((Haj =0.
2 2 2

Givena+pB+y+d=2xn
Taking L.H.S., we have

o+
COS o + COS 3 + €OS y + C0S O + 4 cos [Tﬁjcos

o+y o+9d
cos
2 2
Using Componendo & Dividendo formula
2 cos 2B o5 =B
2 2

4 cos[ﬂj cos[a”jcos[OHSj
2 2 2

v +8=2n— (ot )
OL_—’_B):_COS (OH_BJ
2

= 2 cos (a—JrB) {cos( j cos( ﬂ+ 4
2 2
cos(o‘;ﬁjcos(a;‘/)cos(a*aj =2co0s [TBJ
{zcos(“”‘“‘*é)jsm (r+P)- (a+ }
4

cos (OHB) cos (aﬂ(jcos [Q—Jrsj
2 2 2

Op+6=2n—(au+y)andy+p =2n— (o + d)

Y+0 y-9

——CO0S +

+ 2 cos

Y+0 [
SO COoS T: cos | m—

(B+5)

.o+
SO, SIn Y-

:Sinwzfsin (g

_ary
2

v+B—(o+93)

( j
0S
2

=—-Cc0s —— and sin

=sin

(271—2(0(—1—6))_
—

Then = 2 cos (OLT“LB)

Q9

Sol.

Showthattan% = VJ4+242 —(J2+1).
l: 11_0
16
_ (o]
tanooye= 2S04 _ o o L )
sin 45° J2+1
Let A= 11% 0, 2A = 2214°
tan 2A = %
1-tan“ A
from (i),
L:Az Lettan A=t
V241 1-t
1-t=242t+2t
2+2(J2+1)t-1=0
@t:tanll%°+ve:0
o to —2(2 +1) +2¢/3+ 242 +1

2

tan % = 4+ 22 - (ﬁ + 1) Hence proved.

Q.10

Sol.

If A+B+C=2n, prove that

sinA + sin®B + sin’C = 3sin(%) sin(gj

. (C 3A 3B 3C
sin —sin .sin sin :
2 2 2 2

GivenA+B+C=2n
Taking L.H.S. we have sin®A + sin®B + sin’C
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0sin’x = % (3sinx — sin3x)

So = % [3(sin A+sinB +sin C) —
(sin3A + sin 3B + sin 3C)]

1 _
= —13 ZsinAJchosA B
4 2 2

+sin(2n—(A+ B)}

[ . 3A+3B 3A-3B
— | 2sin cos

5 +sin(6n—(3A+3B))}

1 _
= — |3 ZsinAH?’COSH—ZsinAH?’cosA+B
4 2 2 2 2

. 3A+3B  3A+3B
i C0S
2 2 2 ﬂ

. 3A+3B  3A-3B
—| 2sin cos -2sin

1 . A+B A-B
— | 6sin cos
4 2 |

—Cos
2

3A+3BH
COS 5

A+B}

. 3A+3B{ 3A-3B
2 sin cos -

. cosA+cosB+cosC—g ZZCOS[

cos (A_B) 23, 1—25inZE
2 2 2

:—ZsinZE +2sin < cos A-B) 1
2 2 2 2

., C . C A-B 1
=-2 |sin“ —-sin—co - =
2 2 2 2

A+BJ

A-B o A-B
co cos
. C 2 2 1
=-2|sin—-— +
2 2
co§ sin 2
=—2|sin—-— R <0
2 2 2
3

.. CoOSA+cosB+cosC< —

N

Q.13 If A, B & C are angles of a triangle then prove
1 . C . A. B . 3C
= = | 3sin—:2sin —sin ——sin — , (A ,(B ,(C
2 2 2 2 2 that tan [— + tan (—j +tan (—j > 1.
2 2 2
. 3A . 3B
2sin - Sin— Sol.  InaAABC
A+B+C=rn
A B C =
=3sin 2 sin Ssin S sin 32 gin 3B gin 3¢ TR
2 2 2 2 2
Hence proved. = tan (—+E+£j =tan =
2 2 2 2
Q.11  Prove that (4 cos®9° — 3)(4 cos® 27°— 3) = tan 9°. on SOX'”Q' é"e get
LHS = (4 c0s?9° — 3) (4 cos? 27° — 3) Etan?tan 5 r 1)
(o] (o]
o Cos27° , cos8l [use cos 30 = 4 cos’0 — 3 Now we know
c0s9°  c0s27° (X—y)2+(y-2)°+(@z-x>=0
cos 6] =X+ Y+ 22> Xy +yz + 72X
cos81° _ sin9° tan 9° &Y
cos9®  c0s9° w2+ @l ¢ el s sl
2 2 2 2
12 InAABC that A+ B+ C< s (2)
Q. n , prove that cos cosB+cosC< r from (1) & (2)
A
Sol.  InaAABC z tanzz 21
A+B+C=n
n
Q.14  Prove that UL (1 + sec26). (1 + sec220)
(1 +sec2%0) ........ (1 + sec2"9).
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Sol. RHS

(1 + sec 20) (1 + sec2’0) (1 + sec20) ... (1 +

sec2"9)

1+c0s20 ) 1+c0s46 \ 1+ cos80 1+cos2"6
c0s20 c0s40 cos80 )| cos2"@

Q.15

2c0s® 0.2cos? 20.2cos? 40......2cos? 2" 10

€0520.c0s460 . c0s80....c0s2"0

Sol.

c0s0(2¢c0s0)(2c0s20)(2cos40).....Q cos2"10)

cos2" 9

c0s0O(2sin 6cosb) (2c0s260) (2co0s40)...... @cos2" o)

sin®.cos2"0

c0s0.sin 20(2¢0526) (2¢0s49)......2cos2"0)

sin®.cos2"0
_ €0s0.5in 40 (2¢0s46)......2c0s2"*0)
sinB®.cos2"0
M M M M
M M M M

cos0(2sin 2" 16 cos2" 1)

sin®.cos2"0
H n
=coto sin2°0 =cotH.tan2"0
cos2"0
Show that

sin X + sin 3x ) sin 9x
cos3x C0S9X COS27X

% [tan27x — tanx] =

sinx _ 2sinxcosx  _ sin 2x

€c0s3x 2C0SX C0S3X 2C0SX.C0S3X

M = 1 [tan 3X — tan X]
2cosxcos3x 2
similarly

sin3x _ tan9x —tan3x

c0s9x 2
sin9x _ tan27x —tan9x

C0S27X 2
Add. All
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ANSWER KEY
EXERCISE #1
Q.No. 1 2 3 4 5 6 7 8 9 | 10| 11| 12 ] 13| 14| 15
Ans. | D| B| C|DJ|J]A|B|D|C|[C|[]C|[B|]C|B]|B]|]ZC
QNo. | 16 | 17| 18 | 19| 20 [ 21 | 22 | 23
Ans. C B|A| A| B B| A| B
24. True 25. False
. 2bc .. c’-a .. 2ac I . .
26. (i) 7 pZ (i) IR (iii) 72 (iv) T pl (V) Sin2A x* — 2x + sin2A = 0
EXERCISE # 2
PART-A
Q.No. 1 2 3 4 5 6 7 8 9 | 10| 11| 12 ] 13| 14| 15
Ans. | C|] C|C|]C|]C|[B|A|A|A|A|B|D]|]C]|D]|B
QNo. | 16 | 17| 18| 19| 20 | 21
Ans. C B B A C B
PART-B
Q.No. 22 23 24 25 26 27 28 29
Ans. |ABD| A |ACD| AB |[ABCDH AC |ABC| CD
PART-C
Q.No. | 30 | 31
Ans. B D
PART-D
32.A—>Q,B>S, C>R,D->P 33.A—-0Q,B>»S,C—>P,D>R
PART-E
2ac 4
34. 72 35'%
EXERCISE # 3
17. (a) V3 (b) 4 18. (A) 19. (B) 20. (D) 21. (D)
22.(C) 23. (A) 24. (A) 25. (A) 26. (C)
EXERCISE #4
2.C 3.C 4. A 5.B 6.D 7.A,B
8.C,D 9.2 10.A,C,D
EXERCISE #5
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2. — 3.0 U(V2 +1)°, )
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