( JEE MAIN & ADVANCED )

EXERCISE - 1

Single Choice
1. (1+cos£] (1+cos 3—“) (lcos 3—“) (lcosﬂj
10 10 10 10
= (lcoszlj (100523—ﬁj
10 10

'Zi .23_7t
sin 10.Sln 10
_ @.EZHZL
|l 4 4 “l16) 16

2. Since f(x) = sin x is an increasing function for
0 <x<m/2 and 1 rad is approximately 57°,
we have 1°<1? = sin1°<sin 1

3. On adding and subtracting

3—cos40+4sin20 3—-cos40—-4sin20
= ) Y= b

X

4(1+5sin20)—(1+cos40)
X= 2 ;

4(1-sin20)—(1+cos406)
v 2
x=2 (1 +sin20)—cos’20
x =1 +25sin20 + sin?20
x=(1 +sin20)’

= J§+J§=2

Alternate : Or putf = g and verify

; y=2(1+5in20)—cos*20
; y=1=2sin20 + sin>20
iy = (1 —sin20)?

tan A + nsin AcosA
tan A + tan B B

l-tanAtanB 1

l1-ncos*A
‘nsinAcosA

4. tan(A+B)=

—tan A 5
l1-ncos” A

sin A(1-ncos’ A)+nsin Acos’ A

cosA(l-ncos’ A)—nsin’ Acos A

sinA -0 3 sin A
cosA(l-ncos’ A—nsin*A)  (I-n)cosA

HINTS & SOLUTIONS

{ Maths )

21 4n 67
5. A2+B2=3+2 cos7+0057+cos7

-3)
=3+2 5 =2

— JA2+B? =2

6. Given expression reduce to

sin22cos8+cos22sin8  sin30 -1
sin23cos7+cos23sin7  sin30

7. sin0 sec’0 + cosO cosec’0 = tan0 sec®0 + cotd cosec®d

;(5) - 0)
== | 1+=| +4/—p1+—
b b a a

Ja ﬁ} _@tby@ +b*)

=(at+b)’ |:b7/2 + all? @by >

sin2ao +sin4o —sin3a

cos2o +cosdo —cos3a

2sin3ocoso —sin3a

2cos3acosa—cos3a

sin3a cosa—1)
= =tan3a
cos3a2cosa—1)

9. c0s20°+2 sin?55°— /2 sin 65°

=¢c0s20°+1—cos 110°— \/2_sin65°
=25in65°sin45°+ 1 — 2 sin65°=1.
10. Use cos 30 =4 cos® 0 — 3 cos0.

11. cot 123°cot 147° cot 133° cot 137°

7005123°cos147° cos133°cos137°
 sin123°sin147° " sin133sin137°

2005270°+00324° c0s270°+cos24° _
€0824°—¢c08270° c0s24°—c0s270°
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4
12. Stan6=4 ortan 0= g

sin 6

5sinf—3cos0 cose_3

now, - Sin0
5sin0+2cos6 5 2
cos0
_ 5tan6-3
S5tan0+2
4
- 5X§_3 _l
5><ﬁ+2 6
5

13. 4x2-24/5x+1=0
Let a and 3 be the roots, we have

1
o 2B
4 2 4
5-1 5+1
Since sin 18° = \/_4 ,C0s836°= \/_4

we have

255

sinl18° + co0s36° = =— sinl8° c0s36°
4 2

5-1 4 1

16 16 4

Here, the required roots are sinl18°, cos36°.

3
14. cos(A—B)= 5

or 5cosA cosB+5sinAsinB=3
From the second relation, we have
sinA sinB = 2.¢cosA cosB

1
= cosA cosB= g and sinA sinB =

(VR S}

1 2-cosP
coso.  2cosP—1

15. Applying C/D

1—-cosa _ 3(1—cosP)

1+ cosa 1+ cosP

p

o B o
= tan’— =3tan’- = tan’— cot’~ =
2 2 2 2

16.

17.

18.

{ Maths )

Given tanX=cosXx

or sinx=cos’x=1-sin’x (1)
B ~tan x
e L
_ .
5l sin x
12 A
oS X
/4 1 /2

1-sin?
SR E o (from (1))

now, CcOsec X —SinX=
On rationalizing,; we get

2(1+ | cosx )
—2(sinXx)

I-sinx+1+sinx+2|cosx|

l—sinx —1+sinx

1+ cosx

- —(sinx) = D)

cos(60 + x)
sin(60 + x)

N cos(x —60)
sin(x —60)

COSX sin(2x)
T sinx  sin(x +60)sin(x — 60)

cOSX N 8sinx cosx

T sinx  4sin’x-3

4sin’ x cosx —3cosx +8sin’® X cosx

4sin’® x —3sinx

_ 3[3cosx —4cos’ x]

) = 3 cot3x
sin” x

3[1-3 tan® X]
3tan x —tan® x
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L In . ( n] LT
19. sin—=sin| T—— |=sin—
8 8 8

., . 5,31
Therefore, the given value = 2 [sz 3 +sin’ ?}

-2 [sin2 N E}
8 8

=2(1)=2

20. We have tan90° —tan27° — tan63° + tan81°
= (tan9° + tan81°) — (tan27° + tan63)

1 1
sin9°cos9° - sin27°cos27°

22
 sinl8° sin54°

_ sin 54° —sin18°
sin54°sin18°

) €0s36°sin18°
sin18°co0s36°

|4.

{ Maths )

EXERCISE - 2
Part # I : Multiple Choice
T 052 o AT oo BE L o
COS () " COST " T COST Tt COS T C0S T

- . 32n ) ( 27:)
sin2s - sin—— sin| 3m+—
10 L 10 1 10

__ 10 101U 10)
25sin% 32 sino 32 i (“j

.T
sin —
10

1

n 1
16 0 " @ 10+24/5

cos’x + cos?y + c0s’z — 2 COSX COSY COSZ

(Given x+y&7)

=1+cos (X+¥) cos (X —y) + cos’z— 2 COSX COSY COSZ
=1+cosz[cos (x—y)+cos (X +y)]—2 cos X cosy cosz
=1 +c08z . 2c0sX cOSy — 2 COSX COSY COSZ

=1

=cos(xty—2)

tanA+tan B+tan C=6, tan Atan B=2

Inany AABC,

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

= 6=2tanC = tanC=3
tanA+tanB+3=6

= tanA+tanB=3 & tanA tanB=2

Now (tan A —tan B)*= (tan A+ tan B)? — 4tan A tan B
=9-8
=1

= tanA-tanB==%1
tanA—tanB=1 or
tanA+tan B=3

tanA—-tanB=-1
tanA+tan B =3

on solving on solving
tan A=2 tan A =1
tan B =1 tanB=2

\/sin6+(\/sine+\/si119+....+oo) — (sec” oL —sin 0)

\/sin9+(sec4 oc—sin@) =sec’ a—sin0

sin O = sec* o —sec” o = sec’ artan® o
22 sin* o)

( — =tan’ asec’
4(cos” a)
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6. cos40—cos4p =2 cos?20—2cos?20
=2(cos 20+ cos 2¢) (cos 206 —cos 2¢)
=2(2 co0s?0 —2sin’}p) 2(cos?0 — cos?dh)
= 8(cosO + sind)(cosO —sin ¢)(cosd —cos )

(cosO+cosd)
fl —sin A
8. - +
1 +sinA
,(1 —sin AY
J’_
1 —sin* A

| 1 —sinA|
| cosA|

sin A 1

cos A cos A

sin A 1

cosA cosA

sin A 1
= (.. 1-sinA > 0)
cosA  cosA

1 1
cosA  cosA
= Abelongsto* & IV"quadrant.

when cos A>0

T
cos2a tan[z+ (x]

T
1 +cos[——2a)
2

(cos® a—sin® a) o
=———————— tan X

1 +sin2a

9. (A)

cos’ o —sin’ o T
= tan|—+X

(cosa + sinay

l1—-tana 1 +tana

= . =1.
l+tano 1 —tana

sin o
B) — €0S. 0

sin o, —cosqtang

. a . a
SN A COS — sin —
= ——— —cosa= =1

o o

s — sin —

2 2

10. cosA+cosB=1
A+B A-B -B 1

2 cos cos =1 = coS =—
2 2 V3

11.

12.

{ Maths )

c 1 (cos? o —sin? o)
© sin? 2. sin® 2a.
1 +cos*2a
sin” 2a

(sin o + cosay

D)

(sin o + cosay =1

sin X CcOS X

f(x) = sinx |cosx| + cosx [sinx|

= +
|sec Xl |COS€C Xl

= f (x) is constant when sinx and cosx are of opposite
sign, i.e. £(x) is in I™ or IV quadrant.

0
sin —(1 + cosO)1 +cos20X1 +cos40).....(1 +co0s2"0)
£,0)=—2

005500590052900549 ...... cos2"0

.0 )
sin— 2 cos? 5 (2 cos? 0)2 cos? 20)...(2 cos2™" 0)

0
cosEcochos2ecos49...0052“9

) 0 .
2" sin —cos—cos0cos26.....cos2"'0

cos2"0

(a+2)2t+QRa-1)(1-t3)=Ra+1)((t*+1)
= 2at+4t+2a-2at’~1+t?=2a+1+2at2++
= 4at-2t(Q2+a)+2=0
= 2at’-2t—at+1=0
= 2t(at—1)—1(at—1)=0
=

t=1/2,t=1/a
3 2tano /2
= fana= l—tan’ o /2

A —
A-B)=2cos’ 1=5-1=-=
= COS( ) COS 3 3
- 2
& | cos A —cosB| = hsin At B BoAI 2
2 2 3
( Trigonometry Part - 1 )
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2x1/2
= tano = 114" 4/3 Part # I1 : Assertion & Reason
2/a 2a

2n 4n
1. Statement-I: cosa + cos| o + T +cos| g +— [=0
3

14. y=a cos’x + 2b sinx cosx + ¢ sin’*x .
2b = cosa.+ 2cos(a. + ) cos [;j =0

& tanx=——
a—-c

z=asin’>x—2b sin X cos X + ¢ cos® X
= ytz=a+c

=cosa—cosa =0

ie. a+tb+c=0(say)
andv—z=(a—c)(cos*x—sin’>x ) + 4b si

andy—-z=(a C)( ) S X €OS X = a’+b’+cP=3abc
=(a—c)cos 2x +2bsin 2x

(*» 2b=(a—c)tanx) hence statement I is true
= (a — ¢) [cos 2x + tan x.sin2x] = (a — ¢)
. But statement II is false as'vice versa is not true.
sinx . (a—c)cos(2x —x)
2c082X +——sin2x | = =(a-c).
cosX cosx 2. IfAis obtuse than0%< B + C < 90°
15. sin®x + cos®x = a? tanB +tanC
= (sin’x + cos’x) (sin*x + cos*x — sin’*x cos?x) = a2 = tanBFC)= e >0
= (sin’x+ cos?x)?—3sin’*x cos? x = a?
= 1—3sin?x cos?x = a2 as-numerator is positive
3. 4(1-2°) 1 —tanB tanC >
= 1- 1 sin?2x =a’> = % =sin?2x | anB tanC >0
tanB tanC < |
4
= 0= 3 (I-a) <1 Statement II is obviously true & it explain I
1-a>>0 and 4-4a’<3
1 2 x+yy x4y 1
2 — < g2 cos” 0= = +
a’<1 and 2 <a 3 4xy 4xy 2
l<a<1 d > Y < 1 24yt
B md gasporas-g X ;y > xy (AM >GM)
1 1 1
aec _17_5 Hhye (x—y)*2 0 only whenx =y

Statement-II is true.

4. (sin0-17 =0

= sin0=1
T
o="
= 2

= Statement-I only hold for n =1 hence false.

Statement-II is true.

( Trigonometry Part - 1
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EXERCISE -3

: : —(x+y) -
6. Statement I is wrong as z can be written as N . Part # I : Matrix Match Type
—xy

It implies that for any values of xy(xy # 1), we get a ( \
value of z and statement II is correct. c0s10°— \/gsin 10° 2 kECOSIOO —7sin 1 OOJ
b T estor 2sml0°cosi0®
7. In the first quadrant cosO > sin0 for 6 e (n/4, n/2) T,
Hence, cosl <sinl.
4 cos70°
Also in the first quadrant, cosine is decreasing and =—=
sine is increasing, but this is not the correct reason for sin20°
which cosl <sinl. Thus, the correct answer is (B). 4¢0s20°sin20° — \/ECOSZOO
8. Statement II is true, because each trigonometric sin20°
function has a principle period of m and 27 and hence 2sin40° — /3 c0s20°
2n is one of the periods of every trigonometric = Sin20°
function. Thus,
f(2A) = f(2B). B 2sin90°sin40°—-2cos30°cos20°
= 2A=2nn+2B, forsomen e Z. sin20°
or A=nn+B c0850°—c0s130°-c0s50°—cos10°
- sin20°
2 c0s70°cos60°

| c0840°+cos40°—co0s20°

sin20°

cos40°—-2sin30°sin10°

a sin20°

c0s40°—-sin10° sin50°-sinl10°

sin20° a sin20°

2¢0s30°sin20°
_ 20083075207 5
sin20°

1 cos40°

+—
2cos5° sinS5°

D) 22 sinlO"[ -2 sin35°}

=22 sinlo{

§in5°+2 cos5°c0s40° —4 sin35°sin 5°. 00551

2c0s5°sin5°
=22 [sin5°+cos 45°+cos 35°—cos 25°+cos 45°]

=22 [sin5°+2 cos 45° -2 sin 30° sin 5°]

=4,

( Trigonometry Part - 1
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Part # II : Comprehension

1. a. 2. b 3. ¢

1. (@
sina = Asin(a + ) = A(sina cosp + sinf3 cosa)
= sino(l — Acosf) = Asinf} cosa (i)
~__Asinp .
= tano= —(1 ~Acosp) ....(iN)
2. (b
sinf. (1-AcosP)tana
tanP = =
cosf AcosP
(1-AcosB)sina ) .
= W [from eq. (i) and (ii)]
3. (0
tan(o + P)
_ tana+tanf
~ l1-tanotan B
Asinf3 sinf3
_ _1-AcosB cosfP
_ Asinsinf
(1-AcosB)cosp
_ Asinfcosp +sinfi —AsinBcosf
~ cosp—Acos’B—Asin’p
__sinf
~ cos B-A
Also tan(a.+ )
_ tana+tanf

 1-tanatanf

sino

R sino(l—Acosf3)
_ cosa Acosa.cosf & .
a 1 sin” o(1— A cosp) [from eq. (iD)]

A cos® a.cosP

{ Maths )

Comprehension # 2

1.

Hint: 1¢=57°

= sinl°<sin57° = co0sl1°>cos57°

= Answeris 90°—15°=752
Let the number of side of a polygon be 5x and angle a.

& for other polygon number of side be 4x and angle 3.

_ (n=2)r _ 6x-2)r . @4x-2)r

a
n 5x 4x
T n((5x-=-2 4x -2

a-PB=—=— -
A

= x=2 = side: 10,8

Ax 0 a2 (18000 g0

3 100 75 T

= x=20

Angles are 24°, 60°, 96°

Comprehension #3

1.

27 47 (TC—E\
cos 7 cos 7 cosk 7

T 27 4n

= —C0ST COS™COS -~
7 7 7

T

n
7 2°-1

= o=

-1 1
Then value is —(?] = —

( Trigonometry Part - 1
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T 27 3n 47

15 15 15 15

T 8n

P . -
ut cos 15 Ccos 15

T 27 47
= cos15 cos15 cos15

g

5w 6w
COS—— COS—
15 15

T

sin2* —

24 sin—

s
1
2t
T
14

541 5 -1
X
4

4

3n 5n 5n

sin

Sn

2

14

L, 3m
= sin? — sin’ —- sin
sin® - sin’ o

(n n) (n
cos| ———]cos| ——
L 2 14 2

3n 2n T
COS—COS—COS—
7 7 7

3n
14

T 2n 47
COS—COS— COS~—
7 7 7

COST—— COST—_—COS—_—COS—_COs

sinﬁ sinﬁ €)) sinﬁ sin

oz

5w
—c
15

6m
15

and arrange

8nj
0s—
15

1
c0s36°. cos 72°.5

1
J——1/128.
2

3m
17 sin

T

( Trigonometry Part - 1

oS —

COS —

14

s

n

cos—
15

3n
15

4.

6.

{ Maths )

EXERCISE - 4

Subjective Type

m tan(0+120°)

T tan(8-30°)

use C& D

m+n tan(0+120°)+ tan(6 —30)
m-n tan(0+120) — tan(6 —30°)

sin(0+120°)cos(6 —30°) +sin(0 —30°) cos(6 +120°)
~ sin(0+120°)cos(0 —30°)—sin(0—30°).cos(0 +120°)

_ sin(20+90°)
sin150°

m+n

=2cos 20

Ifa=sin(6 + a),b=sin(6 + p)
2ab =2sin (0+ a) sin (0 + )
2ab=cos(o.~p)—cos (20 + o+ B)
Multiply. both sides by 2cos(a. — )
= 4ab cos (a— B)=2cos* (a—PB)
—2cos 20+ a+B).cos (aa—P)
=1+cos2 (a—B)—cos2(0+ a)—cos2 (0+f)
= cos2(a—p)—4ab cos (a— )
=cos2(0+a)+cos2 (B+P)—1
=1-2sin’(0+a) +1-2sin?(0+B)—1
=1-2a’-2b’

p
tano= —
q

VP’ +¢q’

1
LHS = — (p cosec 23 —q sec2f) x
2 /pz N qz

_1I P cosec2po—d sec2Blxqfpi+q’
3 T e

\,/
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SN0 =—F—— (cosQL = ———
JpP+q’ Jp*+q’

l[sinacosmcosa sinZB] > >

o

{ Maths )

L3l

|22 | @2-B3+pEB-)
N 2
22

RV2(B-D-(B-1]
2

22 (3 -1 = (4-23)]
2

—_ [N2(B3-1)-@2-B)]
6+32+2-43 =2+ 2-43-6

9. (i) tan9°-—tan27°—tan 63°+tan81°
= (tan9° + tan81°) — (tan 27° + tan 63°)
sin90° - sin 90°
~ c0s9° cos81°. 'cos27°c0s63°
_ 2 B 2
25in9%c0s9°  2sin27°cos27°
a2 222
sin18° sin54° 5-1 +/5+1
4 4
_ 8(\/§+17\/§+1)_4
4
1 .
(ii) cosec 10°— J§ sec10°=2 [Ecosloc’—gsmloc’J
2
* §in10° cos10°~ 2 =4
sec5° cos40° .
i o ——— —2sin35°
(iii) 2\/5 sin 10 ( 2 sin 5° j
=22
(2s1n5 cos5°%secS Jr2sm5 C.OSS cos40 —25in35°sin10")
2 sin5°

=22 (sin5° +2c0s45° + cos 35° —cos 25° + cos 45°)
= 242 (sin5° + 2c0s45° + 2sin 30° sin (— 5°)

=2J2 (f2) =4

- — X +
2 sin2f3 cos2f P
s1n(oc 2[3) in4p > 3
= xA/p’ ADp
sin4p 4[3>< b
(v a=6pB)
0 s 1
1° o cos7— 2cos 75
7. (i) cot7— =tan82—- = e T T %
2 2 -1 sinl5
sin7—
2
FREER
_ 1+c0s(45°-30°) 22
© sin(45°-30°) 3-1
22
3 2\/§+\/§+1
-1
_ V243 DEB D NI -
3-1
2+ 3+4+46
= N2+43) (2+))
10 10 _1
(ii) tan 1425 :—cot525 =T
tan52—
2
B -1
10
tan | 45+ 7~
2
1—tan7l cos7— —sin7—
- 2 _ _ 2 2
1+tan7l cos7— +sin7—
2 2 2
1° oY
cos7— —sin7—
B 2 2 1-sinl5°
o cosl5® -~ cosls®
( Trigonometry Part - 1 )

&>



( JEE MAIN & ADVANCED )

(iv) cot70°+4 cos 70°

)

13.

19.

cos70° c0s70°+4cos 70°sin 70°
= — +4co0s70°= -

sin 70° sin 70°
_cos 70°+2sin140°
a sin70°

~ (cos70°+sin140°) +sin140° _ (sin20°+sin140%) +sin140°
B sin70° sin70°

_ 2sin80°xc0s60°+sin140° _ 2sin120°xcos 20°
- sin 70° sin70°

=92 x ﬁzﬁ

2
tan 10° —tan 50° + tan 70°
=tan 10° —tan (60° — 10°) + tan (60° + 10°)
\/§+tan10° \/gftanIO"
=tan 10° — +
lfx/gtanIO" 1+\/§tan10°
_ 9tan10°—3tan’10°
1-3tan*10°
3tan10°—tan’10° .
=3\ "1 3tanc1e0 )~ 3tan30
=3
P —P _ =cos"0+sin"0 — cos™? 0 — sin"20

n n-2
= c0s"20 (cos?6- 1) +sin"20 (sin’B=.1)
= cos"20 (-sin?0) +sin" 20 (- cos?0 )
= (—sin? 0 cos?0) {cos"* 0 +sin>*0 }
= (-sin* 0@ cos’0) P_,
put n=4
= P,—P,=(-sin’ 0 c0s?0) P,
= P,=P,—2sin’ 0.cos’0

=1 -2 sin’ 6.cos%0

similarly we.canprove the other result also.

13 -18tanx =6tanx—-3 ... (i)
= 13 —18 tanx = 36 tan’x + 9 — 36 tanx
t —t— l
= tanx = 3 s
Put in (i)
2,
= tanx = 3 18 correct

( Trigonometry Part - 1

2
= x:nn+tan*1§

{ Maths )

=nn+a=da,t+a,—n+a-2n+ain(-27, 27)

21. (sin29+\/500526)275 = cos (%—29)

=

T (f—zej_ -
4 cos (6 cos 6 5=0
T

T
cos (__29J =-l=cosm

24
4%

6
T 0L
= 5—26 =2nn+mn = 26:gf2nn;n
2nt W TW
==t
= =R
_Tn 19
RERETENTI
23 acos20+bsin20=c
a(l-t b(2t
= ( 2)+ (2):c where t=tan 0
1+t 1+t
= (cta’—2bt+(c—a)=0
R R
= LTL= c+a’t1t27 c+a
1+cos2o+1+cos2p3 1
. cos’at+cos’P= > :1+5

[cos2a + cos 23]

11—t 1-t
+ = _2+—2
211+t 1+t

simplifying and using values for t , t, we get

=1

a’+b*+ac
a’+b’

ac
cosfatcos’B=1+—5— =
a“+b

\,/

4(1sin29+\/§cos2eJ2 (Z£-20)-5=0
= - —cos(=-20)-5=
2 2 6

>
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EXERCISE - 5
—sec? (Xj 5 | Part #1 : AIEEE/JEE-MAIN
25.1-4-Zcosecxz—2 Sl —=—
2 sinx  l4cosx

1. since o is a root of
25¢0s*0+ 5c0s0—-12=0
25cos%0+ 5cosa—12=0

= 2(sinx+cosx)+sinxcosx+2=0 = (5cosa—3)(5coso.+4)=0
Put sinx+cosx=t

= (2+sinx) (1 +cos x)=-sinx

= 2+2cosXx+sinx+sinXxcosx=-sinx

4 3
= 1+2sinxcosx=t> = cosoc:—g and g

2

2t + +2=0 = t?+4t+3=0 T
But 5 <a<mi.e., in second quadrant
= t=-1,-3 = sinx+cosx=-1
o -l 3n . __ 4
= cos X—Z :E:COST S coso = -
T 3n n . 3
= Xx——=2nm+ — = x=2nn+m,2nnt— — = sina= —
4 4 2 5
= x=2nm+ 7w at which cosec x is not defined now, sin2a, = 2sina cosa
x=2nm— = EX(_EJ__E
2 =2x5°75) s
26. sin?4x + cos’x =2 sin 4x . cos’x
= sin’4x - 2sin4xcos’x + cos’x =0 3. u= a2 cos’ 0+ b7sin> 0 T Ja’sin? 0+ b’ cos’ 0

= (sin4dx — cos*x)>+ cos’x — cos®x =0 . .
( ) = u’=a%cos?0+b2sin?0 +a%sin’0 +b%cos? O +

= (sindx — cos*x)* + cos’x (1—cos®x) =0

2+/a%cos? 0+ b*sin? 0 x alsin0+b?cos’ 0

= sindx-cos*x=0 ... @)
and cos’x (1—cos®x)=0 ...... @) = u=(a?+bH)+
F ii x=0,1
rom (i) cosx =0, 2 \/{az +(b2 —az)sin2 9} x {a2 +(b2 —az)cos2 G}
T
Case-1 cos’x=0 & innia

_ 2 2
= 4x= 4nn+ 27 = uz_(a +b )+

sin4x=0 3
. \ 2\/a4+a2(b2—a2)+(b2—a2) sin’Bcos’ O
= equation/(l) s also true

Case-ll cos’x=1 = sin’x=0

2 2

2
= X=nn - equation (1) becomes - 2= (a2+b2)+2\/azb2+[b -a j sin 260
5 .

T
0—-1=0 false ;. solutionis X= nﬂii

min(u’) =a’+b*+2ab= (a+ b)2 and max(u?)

=a’?+b2+ (a2+b2) :2(a2+b2)

Now, max(u?) — min(u?) = (a—b)?

( Trigonometry Part - 1
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( JEE MAIN & ADVANCED )
o sina s sinp— 2 and cosa cospo_ 2L
. sina +sinf=- 65 nd cosa cos B =- 65

squaring and adding, we get
sin® o + sin’3 + 2 sina sin B + cos® o + cos®

(30
L 65 65
1170
4225

+2cosa.cosf

= 2+2cos(a—B)=

2(a—ﬁj 1170 9
= OS2 )T 4x4225 130

P
5. - tan Bl and tan % are the roots of equation

ax? +bx+c=0

6.

{ Maths )

1

+sinx=—

COSX TSIn X 2
1—tan’x/2 2tanx/2 1 Lett i*t
l+tan’x/2  l+tan’x/2 27 <@~
e, 1 3 -4t-1=0
e 1+0 2 — otHeiT
:21\/7

3

s 0<x< 0<§<E
as X<T = 2 )

X
U. tan - 18 positive

2
2+J7

3

t=t =
Sot=tan T =
2

2tanx /2 2t
1-tan’x/2 1—t>

5

Now tan x =

3 (4+J7]
= tanx= > =-
1[2+V7j 3
3

Given equation is 2 sinx +5sinx—3=0
= (2sinx—1)(sinx+3)=0

1
= sinxzz (v sinx#-3)

y

It is clear from figure that the curve intersect the line at
four points in the given interval.
Hence, number of solutions are 4.

1
cosxtsinx= =

Given,
2

X
2tan—

+ o
l+tan’ >
2

X
l—tan’ =

1
1+tan2§ 2

‘[anB + tan g:—h and tanB tan g= S
2 2 a 2% a
£+g+57£ ..p+ J"R*
22 2 2 (YP+Q+R=m)
P+Q = R P+Q
= T2 T2 T T2 Ty
(v /R=")
tang—i-tan9
P+Q 2 2
:tan 2 :1 = ﬁzl
1—tan—.tan—
2 2
-b/a
= =1 = c¢=a+b
l-c/a
( Trigonometry Part - 1 )
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( JEE MAIN & ADVANCED )

Let t i*t
et tan o =
1_t2+ 2t 1 32-4t-1=0
B T T T
2447
= t=
3
AsO<x< 0<§<E
s0<x<m = 5 <3
X
tan B is positive.
X 2447
t=tan - =
2 3
2tan— 2t
Now, tanx= :1 z
1—tan? B
V+Jq
2
3
= tanx=——"—""55
- 2+\/7
3
t 3(2+\/7) 1-27
= tanx=- ——=> X
1+247  1-247
F+Jq
= tanx=- .
3
11. 2{cos(B—y)+cos(y—a)+cos(a—P)}+3=0
(cos o+ cos B+ cos y)? + (sing +sin f +siny)>=0
2 cosa=0=2sina
tan(o +B) + tan(o. — )
12. tan2a=t +B)+(a—P))=
an2a=tan((@+ )+ (4=P) 1—tan(o + B) tan(ao. — B)
3,5
_ 412 _(9+54 _14x4 56
1_3 5 48-15 33 33
4712
Hence correct option is (1)
13. A=sin’*x + cos*x =sin’x + (1 —sin?x)? =sin*x — sin’x + 1

74_ <

(.2 17 3
=|sin"x——| +—
2) 4

( Trigonometry Part - 1

14. 3sinP+4cosQ=6 ... @)
= 4sinQ+3cosP=1 ... (i)
Squaring and adding (i) & (ii) we get sin (P + Q) = 5
prg- oS L g T
= Q 6 g = R= G O
lfR—S—nth 0<P, <z
% en . Q 6
. 1 . 11
= cosQ<1andsmP<§ = 35mP+4cosQ<7
S R—E
T
15. Let AB=x

tan(chefoc):XLl1 :>tan(9+oc):ql.%X

= q-x=pcot(6+a)

= x=q-—pcot(0+a)
D & c
o
0
P P
| . ch(()+u~')_ o
x-q M q B
(cotecota—lj
“97P{ cota+cotd
q _
pCOte 1 (qcote_pj
=4-P| o | T9P| gincotd
9. ot q+pcotd
p
qcos0 —psin®
~97P{ gsin6+pcosh
q’ sin®+ pqcos® —pqcosO+p’sind
= x= -
pcosB+qsind
2 2 :
+q°)sin0
:AB:u.
pcosO+qsin®
Alternative
From Sine Rule

VP’ +¢q’

sin®  sin(m—(0+a))

AB

\,/
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( JEE MAIN & ADVANCED )

\Jp* +q° sin®

" sin® cosa +cosOsina

q
D - I_C
0
2+ 2
p*q D
n—~(0+a) a
A B
(p” +q°)sin® .. q
_ B TA)° 7 S COSOL = ——ee
qsin 6 +pcosO Jp*+q°
B (p” +q*)sin®
~ pcosO+qsin®”

16. Given expression

sin A sinA cosA cosA
= X X
coSA sinA—cosA sinA cosA-sinA

1 sin® A—cos® A
~ sinA—cosA CcosA sin A

sin® A +sin A cos A +cos® A

= - =1+
SinA COSA 1 +secAcosecA

18. f(x)= 1 (sin*x + cos* x), where x € Rand k > 1
k
Now, f,(x)-1,(x)

1
=2 (sin*x + cos* x) — % (sin® x 4 cos® x)

1 1
=7 (1 —2sin’x . cos?x) = s (1-3sin’x . cos? x)

L
4 6 12
19. InAOA, B,
t 450_ﬁ ﬂ—l
an45° = OB, = OB, =
= O0B=20
20
InAOA,, tan30° = OB,
= OB,=203

= B,B,+O0B, =203
= B,B,=20~/3 —20

{ Maths )

= B,B,=20(v3 - )m

Dist 2 -1
Speed = istance _ 0(\/15 )

Time

h
21.
30° 60°
A 10v B X
Let speed = v units/min
=tan 30°
10v+x
h
— = tan 60°
X
= X ! = 5
= — X=
10v+x 3 v

So, time = 5 minutes.

Part #II : IIT-JEE ADVANCED

1. We are given that
(cota,)(cota,) ... (cota, ) =1
= (cosa,)(cosa,)....(cosa)
=(sina )(sina,) ... (sina ) ...(i)
Let  y=(cosa)cosa,)...(cosa)
(to be maximum)
squaring both sides, we get
y,=(cos’a,)(cos*a,) .... (cos’a, )
= cosa, sina, cosa, sina, .... cosa, sina
[using eq. (i)]

1
77 [sin2a, 20, ....sin 20 < 1]
As 0<a,,a,. ..o <7m/2, we have

0 <sin2a,, sin2a,, .... sin2a, <1

1
yZS?XI or yxﬁ

( Trigonometry Part - 1

\,/

<>



( JEE MAIN & ADVANCED )

2. Clearly8=30°and ¢ € (60° 90°)
Hence 6 + ¢ lies in (90°, 120°).

3. Lety=2sint

1-2x +5x°
3x? —2x -1
By-35)x2-2x(y-1)-(y+1)=0

1
x e R- {17_5}

y=

D>0
= y?-y-120
1+/5 1-+/5
2 or y< ——
2 2
= sint> 1+4\/§ or sint< 1_4\/5

) TN 3n n
range of t is 210102

4. 0e (O,Ej
4

tan® Tin 6 e (O,gj and 0 <tan 9 <1

cotfdinbe (0,%} and cot 0> 1

Lettan0=1-2 andcot0=1+ ) where A and A, are
very small and positive, then

t, = (=1, t,= (1=2)",

t,= (1+2)™ 1, = (144,

t,> 1>t >t

sin*x  cos*x 1
+ Vg
2 3 5

sin*x N (1-sin’x)* 1
2 3 5

sin* x N 1+sin* x —2sin* x 1
2 3 5
. . 6
= 5s1n4x—4s1n2x+2:g

= 25sin*x-20sin’x+4=0 = (5sin’x—2)*=0

[SSRE )

= sin’x= g ,COs’x = = tan2x=

5

{ Maths )

sin®x  cos®x 1
-~ 4 - —

27 125

1
~ sin’0+3sinOcosO+5cos’ 0

1
1=cos26 C;SZG +§sin 20

and

f(0)

N 5(1+4cos20)

2
~ 6+3sin20+4c0s20

2
f(6),,. = — = =2

max - 5

2n . W
2cos—sin— 1
n n.

. M .A3m . 2m
sin —sin = sin—
n n n

. 4n . 3m
sin-— =sin —
n n

47 3n
— =(-Dk — +kn,kel
n n

T
If k=2m = ;IZmn

1
P 2m , not possible

) n
If k=2m+1 = ?:(Zm-l-l)n

= n=7, m=0
Ans. n=7

P={0:sin6 —cos 0= /2 cos 6}
sin®= (/2 +1)cosd = tan@= . +1

3n
= 6:nn+? ;nel

Q=1{0:sinO+cosO= /2 sin6}
cosO=(/2 —1)sin6

1
= tanezﬁ:\/zn%

3n
= 92nn+x?;nel s P=Q

( Trigonometry Part - 1
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( JEE MAIN & ADVANCED )
3
9. Astan(2n9)>0,1<sin9<§,ee[0,2n]
EL
= 2 3

Now 2cos0(1 — sind) = sin’0( tan 6/2 + cot 6/2)cosd — 1

= 2co0s0(1 —sing) =2sinb cosd — 1
= 2cos0+ 1=2sin(0 +¢)
3n SRJ

As O e (_

23 = 2co0s0+1€e(1,2)

1
= 1<2sin(0+¢)<2 = 5<sin(9+(|))<l

As@+¢ e [0,4n]

6 6
T ooco< T oo BF g LI
= 0o 0o = 0<e< -

correct option is (A, C, D)

10. cos x+cosy+cosz=0
and sinx+siny+sinz=0
CcOs X+ COSy=—CoSs Z 1]
and sinx +siny=-sinz . ()
Squaring and adding we get,
1+1+2(cosxcosy+sinxsiny)=1
= 2+2cos(x-y)=1

or 2cos(x—y)=d.orcos(x—y)=

or 2cost| 2 7127l or cos| ~— _1
2 2 2 2

T . .
11. cos (Z_ Xj €0s2x + sin X sin 2xX sec X

. T
=C0S X sin 2x sec X + cos (Z+ xj cos 2x

i T
or cos| ——X |—cos| —+X | |cos2x
[ (4 J [4 ﬂ

11.

{ Maths )

= (cos X sin 2x sec X — sin X sin 2x sec X)

2 . .
or f sin X cos 2X = (cos X — sin X) sin 2x sec X

or +f2sinxcos2x= (cosx—sinx) 2 sinx
1 1

o —=—w-—
J2  cosx+sinx

s
or X= = SCCX:SGCZ:\/E

4
x>—2xsecO0+1=0

~ 2secO*+4sec’H—4
2
= x=secH + tan0 , secO—tand

= X

= o, = secO — tanO
x>+ 2xtan0=1=0

B —2tan0+4tan’ 0+ 4

= X= B

= x=—tanO+secd =

= B, =— (secO + tan0)
o, +B,=-2tan0d

Now

o, = (secO — tan0)

o3 eotl Er ko E ot 4 KT
—2;(cot(4+(k 1)6j cot(4+ 6))

= 2[cotz—cot(£+l3—nn :Z(I_CO{ZS‘_RD
4 4 6 12
- 2[l—cot[f—§jj—2(1—(z— V3)=2(-1+43)

=2(+3 1)

( Trigonometry Part - 1
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S MOCKTEST " 3m. 5w 175
4. COSE +cos§ +COSE +o +COSF
1. 2cosx+sinx=1 ... (i)
4 cos?x = (1 —sinx)? here A= %,D: f_g’nzg
4 —4sin’x=1+sin’>x—2 sinx
S sin’x—2sinx—3=0 cosA+cos(A+D)+cos(A+2D)+...... +
(sinx—1)(5sinx+3)=0 cos (A+(n—1)D)
3 . (nD
= sinx=1,sinx=- st B 2A+(n-1)D
5 =T D s\,
1-sinx . sin—
cosx =" (from equation (i) ) 2
whensinx =1 sin9><£ £+17—n
_ 19 19 19
7 cosx+ 6 sinx=7| 20X | 4 g sin- 2
cosx + 6 sinx = > sin x 19
1-1
—7(7j +6%1=6Ans. sin 2"
19 o cos
B b1
-3 i
and when sinx= ? s 19
3 g 18J . T
, I+5 ] 6x3 2818 1 Sm( 19) 1SNy 1
then 7cosx+ 6sinx =7 - 5 = 5 =2 =¥ - =E . . :E
2 sin— sin—
19 19
2 (© Us. ©
€08%10° — cos10°cos50° + cos?50° cos X + sin x = /2 cos x
1 sinx=(+/2 — 1) cos
= 3 [1+0520°— (c05 60° + cos 40°) + (1.4 ¢os 100°)] x=(2 - Dcosx
1 .
1 1 COSX = —, sinx
= 5 [1+c0520°~ - —cos 40° + 105 80°] “2-D
T3 3 cosx:(ﬁ+l)sinx
3. (B)
. . 21 . 4n 1
. — 2 + 2 = + 2 " - —
3+c0s80°cos20° 6. f(0)=sin’>0 +sin (6+ 3) sin (6+ 3) >
sin80°sin 20°
09580 +C9820 (1-c0s26)+| 1—cos 29+4—7t +|1-cos 26+8—7r
sin80°  sin20° 3 3
2 1 Oy 2 o o 2 o M O a1 2 o
_ sin80 51'n 00+005800 cos 00+.sm800 sin20 _ 1 (1+1+1)— (c0s 20+ 2 cos(20 + 27)) cos 2n
sin 20°cos 80° + cos 20°sin 80 2 3
~ €0860°—c0s100°+cos60° _ 1—cos100° 1 3 26 20V = 3
B sin100° sin100° =5 B (cos20-cos 20)] =7
=tan 50° 3 L 3
f(0) = 5 (constant) = f 15)° )

( Trigonometry Part - 1
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7. (A

sin2f3 =+/sina.cosa

cos4P =1-2sin’2P = 1 — 2sina. sina, = (sin o — cosa)?
s
- =2sin 4
=2sin?| ——a
sin (4 j

3
8. 0°<x<90° & cosx:ﬁ

log,, sinx +log  cos x +log  tan x
=log,, (sin x cos x tan x)
=log,, (1 —cos’x) =log, (1 -9/10)

1
=log,, (E) =-1

9. sinasinf—cosoacosp+1=0
= cos(at+tfB)=1
o+ p=2nn

sino.cosP + cosasinf

= l+cotatanf = sincLcosp

B sin(a + 3) B

" sinocosP

sin A A 5
; :ﬁ’cos :£,O<A,B<n/2
sinB 2

10.
cosB 2

tan A= —= tan B
\/_

sinAcosA \/E
sinBcosB 4

tanA.sec’B /15
tan B.sec’> A 4

from (i)

V3 (+fan’B) 15

J5 (I+tan*A) 4
= 4+4tan’B=5+5tan’A

3
= 71+4tan2B:5><gtan2B = tanB==1

I
= tanB=+1 (‘.'O<B<E)

B B

Now tanA + tanB = E +1= T

11.

12.

{ Maths )

2(sec? o — cosec’a) + (cosec’a + sec’a)

15
(cosec?o — sec’a) = T

15
(cosec’a — sec®a) [cosec? a + sec’o — 2] = 7

U

4(cot? a.—tan’a) (cot> a + tan’ o) = 15
4(cot* a—tan* o) = 15

4(1 —tan®a) = 15 tan* o
4tanfa+15tan*a—4=0

4tan® o+ 16 tan* o —tan* ot =4 =0

L O

(4tan* o —1) (tan* . +4)=0

tan' o = or tan*a =-4 (not possible)

U
A=

1
= tanPa=% < = tan’a=+ <
2 2

( tan’ o ilj
2

1
= tana:iﬁ

3sin B =sin (2a+ B), (Given)
tan (o +B) -2 tan a

=tan (o + pB)—tan o —tan o

sin(aa+p)  sina
= — —tan o
cos(a+P) cosa
sin(la+B—a) sin3 sina
=——————— —tana = -
cosa cos(a+3) cos(a+fB)cosa  cosa

sinf3 —sin a.cos(a + 3)

cos(a + ) cosa

_ 2sinf—[sin(2o.+ ) —sinp]
- 2cos(a+p)cosa

—[sin(2a. + B) —3sin ]

2cos(a+B)cosa

( Trigonometry Part - 1 )
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13. (A,B,C,D)
For option (A)
sin’x — cos’x =—cos2x < 1

For option (B)

6 NG

3 2
=sinx - sind + cosx cos¢ where sing = \/; ,cos = \/;

=cos(x—¢)<1
For option (C)
cos®x + sin’x = (cos?x)* + (sin’x)?
=1-3sin’xcos’x=1— %(sian)ZS 1
For option (D)

(sin2x )2

4
15. cos4x cos8x —cos5x cos9x =0

cos’x +sin*x =1 — <1

= 2co0s4x cos8x =2cos5x cos Ix

= cosl2x+ cosdx =cosl4x + cosdx
= l4x=2nn + (12x)

= 2x=2nm or 26x=2nm

_ nn
= X=nm or 13
©.osinx=0 or sinl3x=0
16. (A) Y
sin2 //—
sin3 |
| T 2 o3 X
2
17. (C)

Statement-I 7cosx + 5sinx =2A+ 1

RA+11< 49425
PA+1)< 74

-4.8<A<3.8

L

Alnteger=-4,-3,-2,-1,0,1,2,3

Statement-II a cos® + b sin® = ¢ has no solution if

c|> «a® +b’

2

( Trigonometry Part - 1

1 . 1
— | —=8iNX+—=C0SX |= ~—= ginx+ ——
5 (\/5 N j NG sinx \/gcosx

= —J74 <2A+1< 74
~8.6 <20 +1<86, = -9.6<2A<76

18.

19.

20.

Fromreason (R)

n n
H cosal, = Hsin o,
i=1 i=1

0£2aiSn

then maximum value of sin 20Li is 1 foralli

L 1
[ [eos® o, <=
i 2

ﬁ 1
cosa, <
1 n/2
= 2

sin6 + cosecH =2
sin0+cosecO
2

and sin@cosecH = 1

=\ fsinfoosecd =1
ie., AM=GM

= sinB = cosecO =1,
thensin'® + cosec™@ = 1"+ 1"=2

1

(D)
T
Statement-II o+ 3 = E —y

tano+tanf 1
I-tanatanf  tany

= Xtanatanf =1
Statement-2 is true.

al
Statement-I tan o tan f = g ,

b! c!
tanBtany:Eandtanatany:?
al bl ¢!
—+—+—-=1
6 2 3

= al=1 bl=1 cl=1

{ Maths )

= tanotan P, tanytan o and tan 3 tany are not in A.P.

Statement-I is false

\,/
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21. A)—>m, B>/, O->@, DM@

1
(A) |cotx|=cotx+ —
sinx

s
Ifo<x<—

= cotx>0
2

Ssocotx =cotx + =0 no solution

sinx sinx

T
If 5<cotx<n, —cotx=cotx+ —

Sin x

2cosx 1
: +—=0
sin X sinx
. 21
= 1+2cosx=0 and sinxz0 = x= 3
. . . 1
(B) since sin¢ +sin® = T (i)
and cos@+cosp=2 ... (i)

(ii) is true only if 6 = ¢ =0 or 2w but 6 =¢ =0
or 2m do not satisfy (i)
Hence given system of equation has no solution.

sin?aL + sin (E— Otj .sin (£+ a)
3 3

T
=sino + sngf sina =

©

AW

(D) tanb =3 tan¢

tanO—tang  2tan¢

1+tanOtan@ < 1+3tan’ @

tan(0—¢) =

2

= ————— Maxiftan¢>0
cot@ +3tan @

cot@+3tan
% >3

= (cotdp+3tand)*=>12

[#} 212
tan(0 — o)

= tan’(0—-¢) <

(using AM > GM)

W | —

{ Maths )

7+6tanO—tan’ 0
(1+tan” 0)

22. (A)Lety=

=7 cos’0 + 6 sind cosd — sin’®

1+cos26 1—cos260
=17 5 +3sin20 — 5

=3sin20+4 cos20+3

JBP+47) +3<35in20+4cos20+3 </(32 +4%) +3

= A+p=6,A—pn=10(R,S)

(B) Lety=5cos0+ 3cos(0+m/3)+3
1 3.
_scose+3(5cose—§sm9]+3

13 33

= —cose——3sin9+3
2 2

N 2
3_ 13 + ﬂ ggcose—ﬁsin+3
2 2 2 2

o8]

= 3-7<y<3+7

= 4<y<10
oA=10,p=—4
= A+pu=6,A—p=14[R,T)

© Lcty—l+sin(£+9)+2cos(£—9)

4 4
—1+cos(£—(£+9j)+2cos(£—9j

2 4 4
—1+cos(£—9j +200s(£—9j

4 4
—1+3cos(£—9)

4

( Trigonometry Part - 1
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-1 Scos(ﬁ—ej <1
4
= 3S3cos(%—9)$ 3

= 1—3S1+3cos(%—9) <1+3

—2<y<4
= A=4,pu=-2
A+tp=2,2-p=6(P,Q)

Comprehension Type

23. P,=2,P,=1
and P, —P_, = (sin"0 + cos") — (sin® 26 + cos"20)
= — sin"20(1 — sin?0) — cos"20(1 — cos?0)
= — sin"20 cos’0 — cos" 20 sin’0
= — sin%0 cos?0(sin"*0 + cos™“0)

a2 2
sin“0 cos®O P,

P —P ,=-sin?0cos’®P_, (i)
for n=4,

P,—P,=—sin’0 cos’0 P,
= P,—1=-2sin%0 cos’0 (- P,=1,P,=2)

P, =1-2sin’0 cos?0 .. (i)
for n=6,

= P —P,=—sin’0 cos’0P,
P, =P, —sin’0 cos’0P,
=1 — 2 sin?0 cos20 — sin%Ocos?0
P, =1—3sin’0 cos’0 ....(iii)
=m
= P2=m’
sin?0 + cos?0 + 2sind cosO = m?

2
-1
= sinB cosb = %
Now, from eq. (iii),
P =1-3 sin’0 cos’0
= (1-P)=3(sin6 cosd)>
B 3(m2 _ 1)2
T4
or 4(1-Py)=3(m>-1)

{ Maths )

2. 2P, —3P,+ 10

=2(1—340 cos?0) — 3(1 — 2sin%0 cos?0) + 10
(from eq. (ii) and (iii))

=2-3+10
=9

3. Let sin®0 cos20 =k,

then from eq. (i),

Pn - Pn72 =-k Pn4

from eq. (ii),
P,=1-2k
and from eq. (iii)
P,=1-3k
Putn=10,
then P, —Pg=—kPg=—k(1-3k)
P, Py=3k? -k (V)
and putn =28,
then Py=P,=—kP,=-k(1-2k)
: P,=P +2k>—k
=1-3k+2k*-k

= P =2k>—4k+1

fromeq. (iv), P,,=5k?*~ 5k + 1
6P~ 15P,+ 10P,+7
= 6(5K2— 5k + 1)~ 15(2K2— 4k + 1)
+10(1-3K)+7

24.

1. (D)
Angle subtended by two consecutive marks at centre = 30°
Hence at "half past 4", the angle is 45°

2. (A)

1
Distance covered in 1 second = 5 (27: Ej =5mm
5
Distance covered in 1 hour= ﬁ x 60 x 60 km=56.52 km

3. (A)
) nr?
Area of region ABC= ES

( Trigonometry Part - 1
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( JEE MAIN & ADVANCED )
1
Area of OAB:Erz.ZG:rZG
|
Area of AOAC = Erz sin @ = Area of AOBC
1 nr?
— 2 o + — 2 o1 + 20 = —
2r sin® 2r sin 6 + r?0 3
= 3sin0+30=nx
25.
1. (O)
9% . 1lm . 137 . Sm . 3nm . ®w
in — sin — sin —— =sin — sin — .sin —
S Sy Sy TRy Sy -y
05 o5 2 cos 2 —cos Eocos 2T cos 2E
=C0S 7 COS - COS 7 =—C0S — COS —~ COS
. 8
_7s1n7_l
8sinL 8
2. (B)
COSZ3£COSZ4£ 005251 0052101
0 10 10 10
sin2"' =
10 _ 1!
256sin2° &~ 236
10
3. (O)
® o 3m lin
€0S 7 COS T COS T c0s 7
T 2n 3n 4n snY
= | C0OS—C0S——C0S—C0S— COS —
11 11 11 11 11
T 2 4r 8T 5w
= | cos—c0S==c0S— COS——c0s—
11 11 11 11 11
2 2
sin16£ % 2sin5—ncoss—7t 1
1 2| 11 1| _
16sin— 1 32sin£ 1024
11
26. (4)

L.H.S.=2sin5 (A+B)cos 5(A—B)+2sin 5C cos 5C.
=2sin(51—-5C)cos 5 (A—B)+2sin 5C cos 5C
=2sin 5C [cos (5A—5B) + cos 5C]

=2 sin 5C [cos (5A—5B) +cos 5 (n— A+B)]

=2sin 5C [cos (SA—5B)—cos (5A +5B)]

=4 sin 5A sin 5B sin SC=R.H.S.

27.

28.

29.
30.

{ Maths )

T T
Let 6= E; 80 = 3
y =tan 0 + tan 56 + tan 96 + tan 1360
y = (tan 6 — cot 0) + (tan 56 — cot 50)
[ tan 136 =tan(80 + 50) = — cot 50; tan 90
=tan(80+0) =—cot0 ]
= (tan 6 — cot ©) + (cot 36 — tan 30)

cos’30—sin* 30

_ sin’0—cos’0

sinOcos 6 sin30cos 360
_ 2[% _ cos 26}
sin60  sin26
_ 2[sin2900569—00529sin66}__ ~_ sin40
sin 60sin 26 c0s20sin 26
=—4
Hence absolute value = 4
tana + tany sin(a +7)
1+tanotany - cos(at—7)
) sin(a+7y)
sin 26 = 2tanf3 __ cos(a—y)
1+tan’ B sin® (oL +7)
2
2sin (o +y)cos(a —y) cos” (=)
 cos’(ou—7)+sin’(a+7)
_ sin2a +sin 2y
1+cos2(a—y) N 1-cos2(a+7)
2 2
sin2a +sin 2y

1+ %(cos 2(a—y)—cos2(o+7))

sin2a +sin 2y
~ 1+sin2asin 2y
=R.H.S.
6

(C)

(sin©)*

We have, f(0) = W

TC —
= fO)+ f(E—BJ =1.

0=1°
1
= 1+1+1+. 4]l [+ = =44+ —=—

2S-8=8l
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