DCAM classes

Dynamic Classes for Academic Mastery

TRIGONOMETRY RATIO & IDENTITIES

HINTS & SOLUTIONS

EXERCISE - 1

: : 2 4
sihiglte Cliwiee 5. AX+B*=3+2 [00577E +c0s7n+ cos6—7n}

[1+cos£j (1+cos3—n) (10053—nj (1cos ﬂj 1
I 10 10 10 10 =342 (——J =2 = JA?+B? :\/5

2
= (1 —cos’ %) (1 —cos’ T—gj 6. Given expression reduce to
sin 22 cos8 + c0s22sin 8 3 sin30
i & sin? 3n sin23cos7+cos23sin7  sin30
10 ° 10
, 7. sin0 sec’0 + cosO cosec’0 = tan0 sec®0 + cotd cosec®O
J5-1 45 +1J ( 4 jz 1

[ (S S _ _ 3 3
= 7<) T 314 a a b b

(BB (-1 (2] E )

b b a a

Since f(x) = sin x is an increasing function for
0 <x <m/2 and 1 rad is approximately 57°, =(a+b) {
we have 1°<1® = sin 1°<sin 1

Ja \5} (a+b)*(a* +b%)

b7/2 + Nz - (ab)7/2

On adding and subtracting g sin2a +sin4a —sin 3o
3—cos40+4sin20 3—cos40—4sin20 " cos2a+cosda—cos3a
X= B A B
_ 2sin3acosa —sin3a
4(1+5sin20)—(1+ cos40) 2cos3acoso—cos3a
x= .
2 b
sin3a(2cosa —1) —tan3
_ 4(1—5in26)—(1+cos46) = cos3a(2cosa—1) oo¢
Y 2
x=2 (1 +Si1’129)—008229 5 y:2(1 —sin29)—cos229 9. cos 200+2 sin2 550_ \/5 sin 650
x =1 +2sin20 + sin?20 ; y=1-2sin20 + sin*20 .
x=(1 +sin29)2 Cy=(1 —sin29)2 =c0s20°+1—-cos 110°— \/5 sin 65
= Jxtfy=2 =25in65°sin45°+ 1 — /2 sin65°= 1.

Alternate : Or put 0 = % and verify 10. Use cos 36 =4 cos’ 6 — 3 cos.

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

A nsin AcosA

tan A +tan B tan A+ 1—ncos A 7c05123°cosl47° cos133°cos137°

tan(A+B)= 1 BT | tan A DSINACOSA ~ sin123°sin147° " sin133sin137°
1-ncos* A

_c0s270°+cos24° cos270°+cos24° .

sin A(1-ncos® A) + nsin A cos’ A c0s24°—c0s270° cos24°—cos270°

cosA(I-ncos’ A)—nsin’ Acos A

3 sinA -0 3 sin A
~ cosA(l-ncos’A—nsin’A)  (1-n)cosA
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4
12. 5tan6:4ortan6:g

sine_3
now. 5s'1n6—3cos(9= glonsg
5sin0+2cos6 5 )
cos0
_ 5tan0-3
5tan0+2
4
- ng_3 _l
5><ﬁ+2 6
5

13. 42 —25x+1=0
Let a and 3 be the roots, we have

NG

1
+b=——=—,0pf =~
a 1 > of 4

Since sin 18° =

4 4
we have
sinl18° + co0s36° = & = ﬁ sin18° cos36°
4 2
_s5-t_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 2
= cosAcosBzg and sinA sinB:g
15, —— = 22C0B  olying C/D
"7 cosa 2cosP—1 pplyme
1-cosa _ 3(1—cosP)
1+ cosa 1+ cosP

o o
= tanzz =3 tanzg = tanzz cotzg =3
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16. Given tanXx=cosXx

or sinx=cos’x=1-sin’x (D)
B ~tan x
1 P B S
B t\\sin X
1/N2 1 A
-C08 X
Al w2
) 1—sin®*x
now, cosecx—sinx=——— =1 (from (1) )
sin x
17. Onrationalizing ; we get
I-sinx+1+sinx+2|cosx| 2(1+\COSXD
l-sinx —1+sinx -~ —2(sinx)
1+ cosx
T _(sinx) ®)

cos(60 + x) N cos(x —60)
sin(60+x)  sin(x —60)

18. cotx+

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

cosX 8sinx cosx

T sinx  4sin’x-3

4sin’ x cosx —3cosx +8sin’ x cosx

4sin® x —3sinx

33 —4cos’
_ [3cosx —4cos’ x] — 3 cot3x

sin® x

3[1-3 tan? x]
3tan x —tan® x
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Lo L3
Therefore, the given value = 2[s1n2 3 +sin’ ?}

-2 [sin2 T cos? E}
8 8

=2(1)=2

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

1 1
sin9°cos9° - sin27°cos27°

2 2

N sinl8° sin54°

_ .| sin54°—sin18°
sin 54°sin18°

_5 €0836°sin18°
sin18°co0s36°

EXERCISE -2

Part # I : Multiple Choice

T 0052 cos T L os ST L s 16T
COS T T COS T " COS T 1 COS Tt COS
sin2’ ™ sin 32" sin(3n+2nj
10 1 10 1 10

T 101U 10)
2%sin &~ 3% sings 32 g [T
10 0 10

1 2sin£cos£
10

, 10
32 g
sin —

10

1 T 1
=16 10" o V10+2+/5

cos’x + cos?y + cos’z — 2 COSX COSy COSZ

(Given x+y=1z)

=1+cos(x+y)cos (X—y)+cos’z—2 cosx COSy COSZ
=1+cosz[cos (x—y)+cos (X +y)]—2 cos X cosy cosz
=1+ cosz. 2cosX cosy — 2 cOSX COSY COSZ

=1

=cos(x+ty—-2)

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

In any 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-tanB=-1

tanA+tanB=3 tanA+tan B =3
on solving on solving

tanA=2 tanA=1

tan B =1 tan B=2

\/sin9+(\/sin9+\/sin9+....+00) = (sec* a.—sin 0)

\/sin9+ (sec4 a —sin 9) =sec* o —sinO

sin @ = sec* o —sec? o =sec? atan® o
2(2sin” a) 9 9

B 5 3= tan® asec” a
4(cos” o)
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10.

cos 40 —cos 4¢ =2 cos? 20 —2cos?2¢
=2(cos 20+ cos 2¢) (cos 20 —cos 2¢)
=2(2 c0s?0 —2sin’}p) 2(cos?0 — cos?dh)

= 8(cos0 + sind)(cosO —sin ¢)(cosd —cos ¢)

(cosB+cosd)

/1 —sin A sin A 1
+ =
1+sinA cosA  cosA
(1 —sin A)? sin A 1
—+ =
1-sin? A  cosA cosA

=

|1—sinA|
| cosA|
1 1

cosA  cosA
= AbelongstoI** & IV"quadrant.

sin A 1
= (.. I-sinA >0)
cos A cos A

when cos A>0

b
cos2a tan [— + ocj
4

b1
1+ cos(—— 2(1)
2

(cos? o —sin? o) o
=———— tan " +X

1 +sin2a
b
tan (— + xj
4

l-tano 1+tana

(A)

cos? o —sin® o

(cosa + sina)?

l+tanoa '1-tano

sin o
B) o cos o

sina — cosottang

o (X. . a
SIn A COS — Sin —
=—= —cosa= =1
. (X/ . a
51n2 SIHE
cosA +cosB=1
A+B A-B A-B 1
2cos cos =1 = cos =—
2 2 3
A - 2 1
A —-B)=2cos? -1==-1=—=
= cos( ) cos 3 3

— 2
&IcosA—cosB|:2$inA+BsinB A _\/:
2 2 3

50

11.

12.

13.

c 1 (cos? o —sin® a)?
© sin? 20 sin? 20
1+ cos? 20
sin® 20

(sina + cos a.)?

oy 5 =1

(sina + cos a)?

sin x COS X

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

+
|sec Xl |COS ec Xl

= f (x) is constant when sinx and cosx are of opposite
sign, i.e. f (x) is in II"d or IVt quadrant.

f.(6)=

0 0
sing 2 cos? 5 (2 cos? 0)(2cos? 20)...(2cos2"1 0)

0
cosgcos 0cos20cos46...cos2"0

2" sin —cos—cos0cos20.....cos2" 10
2 2

cos2"0

()=l el
f332 =1 64 =L 128/ !

Let t z t
et tan = =
2

(a+2)2t+QRa-1)(1-t2)=Ra+1)(t*+1)

= 2at+t4t+2a-2at’-1+t?=2a+1+2at?2+¢
= 4at?—2t(2+a)+2=0
= 2at’-2t—at+1=0
= 2t(at—1)—1(at—1)=0
= t=1/2,t=1/a
2tana. /2
= fano= 1—tan” o/ 2
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14.

15.

_ 2x1/2 —43
= tano = —171/4 =
2/a 2a
or tano = =

1-1/a> a’-1

y=a cos’x + 2b sinx cosx + ¢ sin’ X
2b

& tanx=——
a—c

z=asin’?x—2b sin X cos X + ¢ cos’ X
= ytz=a+tc

andyfz:(afc)(coszx—sinzx) + 4b sin x cos x
=(a—c)cos 2x +2bsin 2x

(* 2b=(a—c)tanx)
= (a — ¢) [cos 2x + tan x.sin2x] = (a — ¢)

sin x ~ (a—c)cos(2x —x)

[2cos2x+ sin 2x} =(a—c).

COSX CosX
sinx + cos®x = a?

= (sin’x+ cos?x) (sin*x + cos*x — sin’x cos?x) = a?
= (sin’x+cos?x)?—3sin*x cos? x = a’

= 1-3sin’x cos’ x =a’

4(1-2>
= 1- — sin?2x=a? = g:sinnx
4 3
4
= 0<3 (1-a)<1
1-a2>0 and 4 —-4a’<3
a’<1 and l<a2
< 1 S
1<a<1 d >l < l
—1<a< an a> 5 or a_f2

e[ 3

Part #11 : Assertion & Reason

27 41
Statement-1: cosa + cos| a +? +cos| a +? =0

= cosa.+ 2cos(a + 1) cos [g) =0

=cosa.—cosa. =0
i.e. atb+c=0(say)
= a*+b’+cP=3abc
hence statement I is true

But statement II is false as vice versa is not true.

If A is obtuse than 0° < B + C <90°

tanB + tanC
= tan(B+C)= 1 0

—tanB tan C g
as numerator is positive
1 —tanB tanC >0
tanB tanC < 1

Statement I is obviously true & it explain I

(x +vy)? _x2+y2 1

cos?0= —
4xy 4xy

2+ 2

X 2y > xy (AM > GM)

(x—y)*2 O only whenx =y

Statement-II is true.

(sin®—-1)> =0
= sinf=1
o
0=—
- 773

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

Statement-II is true.
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6. Statement I is wrong as z can be written as _1
—xy

It implies that for any values of xy(xy # 1), we get a

value of z and statement II is correct.

7. In the first quadrant cos0 > sin6 for 6 e (n/4, n/2)

Hence, cosl <sinl.

Also in the first quadrant, cosine is decreasing and
sine is increasing, but this is not the correct reason for

which cosl <sinl. Thus, the correct answer is (B).

8. Statement II is true, because each trigonometric
function has a principle period of m and 27 and hence
2n is one of the periods of every trigonometric

function. Thus,

f(2A)=1(2B).
= 2A=2nn+2B, forsomen € Z.
or A=nn+B
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(X+y)_

EXERCISE -3

Part # I : Matrix Match Type

(1 J3 )
cos10° —\/gsinloo - 2L5C05100 —7511’1100)

sin10°cos10° 2sin10°cos10°
2
4 cos70°
- sin20° -

4 cos20°sin20° — \/§COSZOO
) -
sin20

B 2sin40° — x/§c0520°
sin20°

25in90°sin40°—-2co0s30°co0s20°
- sin20°

c0s50°—-c0s130°—cos50°—cos10°
sin20°

2cos70°cos60°
sin20° -

-1.

c0s40°+ cos40°—cos20°
sin20°

©

cos40°-2sin30°sin10°
- sin20°

cos40° -sin10° sin50°—-sin10°

sin20° B sin20°

2c0s30°sin20°
= — = \/g
sin20°

1 cos40°

+
2cosb5® sinb°

(D) 2+/2 sinl0° [ —2$in35°}

=22 sinlo{

sin5°+2cos5°cos40°—4sin35°sin5°.cosS"}

2c0s5°%sin5°
=242 [sin5°+cos 45°+cos 35°—cos 25°+cos 45°]

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

=4,
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Part # II : Comprehension

a. 2. b 3. ¢

@
sina = Asin(a + ) = A(sina cosp + sinf3 cosa)
= sino(1 — Acosf) = Asinf} cosa (@)
3 Asinf .
= tano= —(1 —Acosp) ....(iN)
(b)
sinf. (1-Acosf)tana
tanP = =
cosf Acosp
(1-AcosB)sina ) B
= W [from eq. (i) and (ii)]
(©
tan(o + P)
_ tana+tanf
~ 1-tanotan B
Asinf3 sin3
__1-AcosB cosf
_ Asinsinf
(1—AcosB)cosp
~ AsinfcosP+sinfi —AsinBcosf
~ cosp—Acos’B—Asin’p
__sinf
 cos B-A
Also tan(a. + )
_ tana+tanf

 l-tanatanp

sina, N sina(l1— Acosf)

_ cosa Acosa.cosf £ .
a 1 sin” a(1— A cos ) [from eq. (iD)]

A cos® acosP

Comprehension # 2

1.

Hint: 1¢=57°

= sinl°®<sin57° = co0s1°>cos57°

= Answeris90°—15°=75°
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)w

n 5x

(5x -2)m

B- 4x-2)n

4x

g2

= side: 10,8

4x 90
X—

37100

3x 271x X(180

+— j:180°
75

T
= x=20

Angles are 24°, 60°, 96°

Comprehension #3

1.

271 an ( )

€S —~ COs ~~ c08 L“ - 7)

T 21 47

= —C0S COS™—5~COS
7 7 7

T T
7 2%-1

= o=

. | [—1] 1
T is —|—] =—
en value 18 8 8
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b 21 3n 47 5n 6n 7n

2. COSE COSE COSE COSECOSECOSECOSE

Put cos 1% = cos o= and
ut cos 15 = —Co0s 15 ana arrange

i 27 47 ( 8nj 3n

= €COS T— COS —— COs —— | —cos cos—
15

15 15 15 15
5n 6n
COS— COS—
15 15
T
sin2* — 1
ol c0s36°. cos72°.§
2% sin —
15

1(J§+1xJi;1y

272_4 2 521/128.
3 n 3n  bm D s 5t 3nm =@
. s1n14s1n14s1n14()s1n14s1n14s1n14
b 3n 5n
= gin®? — sin®? — sin® —

14 14 14
r 2
_ [TC n] [TC 3n] (Tc 515]}
=|cos| =——)cos| ———|cos| ———
L 2 14 2 14 2 14

3 27 |
=| cos—cos—cos—
7 7 7

) . ~ 8n
n 2n  4n| | S 1
=|COS—COS—COS— | = = -
7 7T .. m| 64
2° sin—
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6. tano= "

EXERCISE - 4

Subjective Type

m tan(0+120°)
T tan(6-30°)

use C&D

m+n _ tan(0+120°) + tan(0 — 30)

m-n tan(0 +120) — tan(6 —30°)

sin(0+120°)cos(6 —30°) +sin(60 —30°) cos(6 +120°)
~ sin(0+120°)cos(0 —30°)—sin(6—30°).cos(0 +120°)

_ sin(20+90°)
sin150°

m+n

=2cos 20

m-—n

Ifa=sin(6 + a), b=sin(6 + p)
2ab=2sin (0 + a)sin (0 + )

2ab=cos (o.—B)—cos (20 + o+ BB)

Multiply both sides by 2cos(a. — )

= 4ab cos (a— ) =2cos* (a—P)

—2cos (20 +a+P).cos(a—P)

=1+cos2(a—B)—cos2(0+a)—cos2 (0+f)

= cos2(a—P)—4ab cos (a—p)
=cos2(0+a)+cos2 (B+B)—1
=1-2sin’(0+a) +1-2sin?(0+B)—1
=1-2a’-2b’

VP’ +¢q’

1
LHS = — (p cosec 23 —q sec2f) x
2 VP’ +q’

_1 P cosec2B—Lsec2[3 x\p° +q°
2 T g

Vp? +q°

j([

o
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sina =

L COSOL:L

l[sinacosZBcosa sinZBj PR

= X +
2 sin 23 cos2f P
s1n(oc 2[3) /— > 2
= >< p +q
sin4p
(. a=6pB)
1° )
1° o cos75 2cos” 7—
(i) cot7— =tan82—- = e =
2 -1 sinl5
sin7—
1+\/ngl
_ l+cos(45°-30°) 22
© sin(45°-30°) 3-1
22
C 22+43+1
Bl
2N2 +3+ D)3 +1
—(\/—+\/;+1)(\/7+)—\/5+\/§+2+\/€
2+ 3+4+46
= (\/5+\/§) 2 +1)
. 1’ 10l
(ii) tan 1425 =—cot52— =T 0
tan52—
2
B -1
10
tan | 45+7—
2
10 o ) o
1—-tan7— cos7— —sin7—
_ 2 _ 2 2
1+tan7l cos7l +sin7l
2 2 2
1° 1Y
cos7— —sin7—
2 2 B 1-sinl5°
o cosl5° -~ cosls®

31

|22 | 2=+
Bl 2
22

_ 22GB3-D-(3-1]
2

_ [2V2(3-D)-(4-243)]
2

_ [V2(3-D-(2-3)]
=—J6+2+2-3 =2+ \2-3-6

9. (i) tan9°—tan27°—tan 63°+tan81°
= (tan 9° + tan81°) — (tan 27° + tan 63°)

sin90° B sin90°
= c089° cos81°  cos27°cos63°

2 2
T 25in9°c0s9°  2sin27°c0s27°

2 2 2 2
sinl18 sin54° 5-1 541
4 4

-4

_8(5+1-45+1)
4

3

1 .
(ii) cosec 10°— \/§ secl0°=2 [Ecosloc’—TsmlO“’J

1 2

—_— X
X $in10° cos10° 2 =4

sec5° cos40°

ese . o +—_
(iii) 2\/5 sin 10 ( 2 sin 5°
=2\2

2sin5°cos 5°sec5° N 2sin5°cos 5°cos40°
2 sin5°

—2sin35° j

—2sin35° sinlO"J

= 2\/5 (sin5° +2c0s45° + cos 35° —cos 25° + cos 45°)
= 2x/§ (sin5° +2¢0s45° + 2sin 30° sin (- 5°))

=202 (2) -4
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(iv) cot70°+4 cos 70°

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

sin70° sin70°
_ cos 70°+2sin140°
a sin 70°

_ (c0s70°+sin140°) +sin140° _ (sin20°+sin140%) +sin140°
B sin70° sin70°

B 2sin80°xcos60°+sin140°  2sin120°xc0s20°
B sin 70° sin 70°

=9 x ﬁzﬁ

2

(v) tan 10°—tan 50° + tan 70°
=tan 10° —tan (60° — 10°) + tan (60° + 10°)

x/§+tan10° N x/gftanIO"

=tan 10°—
1-\/3tan10° 1++/3tan10°
~ 9tan10°-3tan’10°
1-3tan’10°
3tan10°—tan’10°
=3\ T 1 3tan’1ee )~ 3tan30

=3

13. P —P_, =cos" 0 +sin"0 — cos"* 0 — sin"*0
=c0s"20 (cos?6— 1) +sin™20 (sin’0 — 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 cos’0) P,
= P,=P,—25sin’ 0 cos’0

=1 -2 sin? 0 cos?0

similarly we can prove the other result also.
19. (J13-18tanx =6tanx—-3 ... (i)

= 13— 18 tanx = 36 tan’x + 9 — 36 tanx

g — 2 1
= anx—3, 6

Put in (i)

= tanx = 5 is correct

56

2
= x:nn+tan*1§

=nn+a=da,tt+o,—n+a-2n+ain (27, 27)

21. (sin 20+ 600526)275 = cos [%—29]

! B ’

—sin20+—co0s20 | _ T 5=
= 4(2 5 J cos(6 20)-5=0
2 [E_9g] - [E—zej_ -
= 4cos (6 cos 6 5=0

T 5
—=20| == _
EEY (6 j 1 1

i
= CO0S (g_zej =-l=cosm

s

T
= 5—26 =2nm+mn = 20= 6 -2nmx m
2nt m T
e Ly
= 0=
_Tx 1n
AR ETENTI
23. acos20+bsin20=c
a(l-t*)  b(2t
= ( 2)+ ( 2) =c where t=tan0
1+t I+t
= (cta’-2bt+(c—a)=0
o 2b _c-a
= LThL= c+a’t1t27 c+a
1+cos2a+1+cos2f 1
. cos’a+cos’P= 5 :1+§

[cos 2a + cos 23]

L -t 1-6
2[ 1+t 1+t

simplifying and using values for t,, t, we get

2 2
ac a“+b” +ac
cosfatcos’B=1+—F—75 =—F—
a +b a“+b
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25. 1+2005ecx:T =1+ ——=

26.

—sec?| X
2 2 -1

sinx  14+cosx
= (2+sinx) (1 +cosx)=-sinx
= 2+2cosx+sinx+sinXx cosx=-sinx

= 2(sinx+cosx)+sinxcosx+2=0
Put sinx+cosx=t
= 1+2sinxcosx=t>

2

+2=0 = £+4t+3=0

2t +

= t=-1,-3 = sinx+cosx=-1

ny -1 3m
— COS X_Z 7\/5*0054

r :2nrci3—7c = x:2n7t+fc,2mwE
4 4 2

= x=2n7+ at which cosec x is not defined

= X—

X=2nmw— E.
2

sin?4x + cos’x = 2 sin 4x . cos*x
= sin?4x —2sindxcos*x + cos’x =0
= (sindx — cos*x)?+ cos’x — cos®x =0
= (sindx — cos*x)* + cos’x (1—cos®x) =0
= sindx—cos*x=0 .. @)
and cos’x (1-cos®’x)=0 ...... (i)
From (ii) cos*x =0, 1
Case-I cosx=0 = xznnig
= 4x=4nnt2n

sin4x=10
= equation (1) is also true
Case-II cos’x=1 = sin’x=0

= X=0n7 equation (1) becomes

T
0—-1=0 false solution is X = nTEiE

EXERCISE - §

Part#1: AIEEE/JEE-MAIN

since o is a root of
25c08%0 +5c0s0—-12=0
25cos’a + Scosa—12=0
= (5cosa—3)(5cosa+4)=0

43
= COSOL*—SE[II 5

(LS . .
But 5 <a<mi.e., in second quadrant

cosaL=—_
5

o= >
= SlI'l(X,—5

now, sin2o = 2sinco coso

3 ( 4) 24
:2><—>< —_ =
5 5 25

U= a2cos*0+b*sin?0 + va’sin? 0+ b? cos? 0

= u’=a%cos’0+b2sin?0 +a%sin’0 +b%cos? O +

2+/a%cos? 0+ b*sin2 0 x alsin®0+b?cos’ 0
= W= (bt

2 \/{az +(b2 —az)sin2 6} x {a2 +(b2 —az)cos2 6}

= ul= (a2+b2) +

2\/34 +a2(b2 —a2)+(b2 —32)2 sin” Bcos* O

2 2

2
— 2= (a2+b2)+2\/a2b2+£b ;a ] sin” 20

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

=a’+b*+ (a2+b2) :2(a2+b2)

Now, max(u?) — min(u?) = (a —b)?
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21 27

and cos a +cos[3:—g

4. sino +sinP=- 65

squaring and adding, we get
sin® o + sin®3 + 2 sina, sin B + cos® o + cos®
+2cosa.cosf

(&%)
65 65
bis 1170
= cos(a—B)= 105
2((1—3) 1170 9
= OS2 )T 4xa25 130
-3

P
5. - tan 7 and tan Q are the roots of equation

2 2

ax? +bx+c=0

P
tan— +tan g:——
2 2 a

Q_
2

and tan— tan
2

oo

£+g+57£ ..PJr J"R*
22 2 2 (- P+Q+R=m)
P+Q =m R P+Q =
= T2 T272 T T2 7%
LR—E
(+ ZR=7)
tan£+tan9
P+Q 2 2
2taﬂ 2 :1 = ﬁzl
1—tan—.tan—
2 2
-b/a
= =1 = c=a+tb
l-c/a
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1
6. cosxtsinx=—

2
1—tan’x/2 2tanx/2 1 Lett
lttan’x/2  l+tan’x/2 2> ol
e, 2 L e ai=0
e 1+ 2 O orTHelT
. 2447
' 3
0<x< 0<i<E
as X<m = 7 <5
X
o tan 5 is positive
X 2+\/7
t=tan 7 =
2 3
Now tanx — 2tanx/2 2t
OWEIXT Y an®x /2 112
) 247
3 (4+\/7]
= tanx= 7 ==
(247 3
3
7. Givenequationis 2 sin’x+5sinx—3=0
= (2sinx—1)(sinx+3)=0
1
= s1nx— (" sinx#-3)
Im /-/_\-\ y=1/2
Ol /6

=t

D | >

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= =

8. Gi
1ven, 5

Ztani
+ 2 _

X
l+tan’=
2

X
l—tan®’=

1
1+tan? > 2
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11.

12.

Let t z t
et tan — =
2

-t 2t
1+1t?

= = 3t-4t-1=0

AsO<x< 0<> X
S X T = 2 2

X
tan 5 is positive.

X 2+\/7
t=tan - =
2 3
X
2tan5 2t
Now, tan x = X :1 z
l1-tan’ = a
2
[2+«/7]
2
3
= tanx= 3
- 2+«/7
3
t 3(2+x/7) 1-27
= tanx=-— X
1+247  1-247
[4+ 7]
= tanx=-— 3 .

2{cos(B—y)tcos(y—a)+cos(a—B)}+3=0

(cos o+ cosP+cosy)?+(sina+sinf +siny)>=0

2 cosa=0=2>sina

tan(a + B) + tan(o — B)
1-tan(o + B) tan(o — B)

tan 2a.=tan ((o.+ )+ (a—B)) =

3 5

410 9+54  14x4 56

13 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

14.

15.

3sinP+4cosQ=6
= 4sinQ+3cosP=1

1
Squaring and adding (i) & (ii) we get sin (P + Q) = 3

= Q= R = R= i
lfR—Eth 0<P, <=

=% en . Q 6

. 1 . 11

= cosQ<1andsmP<E = 35111P+4cosQ<7
S R—E
%%
Let AB=x

tan(m—0—a) = P =tan(0+a)= L
X—q -

= q-x=pcot(0+a)

= x=q-pcot(0+a)

- (04

(cote cot(x—lj
“97P | cota+cotd

gcote—l

P [qcote—pj
=q-p

g+cot6 q-+pcoto

p

qcosO —psinO
~97P | gsin0+pcosd

=q-p

~ q’sinB+pqcosO—pgcosO+p’sind
X pcosB+qsind

~ (p’+q°)sin®

—AB= pcosB+qsin®

Alternative

From Sine Rule

AB Jp'+q°

sin®  sin(m—(0+a))
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Jp> +q’ sin®

" sin® cosa +cosOsina

n—(6+a) o

(p>+q°)sin@
~ gsinO+pcosO

{ cosocz—zq ZJ
VP +q

B (p” +q*)sin®
~ pcosO+qsin®

16. Given expression

B sin A « sinA COsA COsA

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

~ sinA—cosA Ccos A sin A

sin® A +sin A cos A +cos® A

= - =1+
Sin A CoSA 1 +secAcosecA

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

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

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

IR
4 6 12
19. InAOA, B,
t 450_ﬁ ﬂ—l
an45® = OB, = OB, =
= 0B=20
20
In AOA,, tan30° = OB,
= OB,=203

= B,B,+O0B, =203
= B,B,=20+3 ~20

60

= BB,=20(~3 ~I)m
_20(/3-1)
1

_ Distance

Speed

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 # 11 : 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
y2S§><1 or yxﬁ



TRIGONOMETRY RATIO & IDENTITIES

Clearly 8=30°and ¢  (60°, 90°)
Hence 0 + ¢ lies in (90°, 120°).
Let y=2sint

_ 1-2x +5x°
Y 3x*-2x-1
By-5)x2-2x(y-1)—(y+1)=0

1
x e R- {17_5}

D>0
= y?-y-120
L1445 or 145
Y= Y=
= sint> 1+4\/§ or sint< 1_4\/5

) T n 3n n
range of t is S 10lY 102

0e (o,ﬂj
4
tan® Tin6 e (0,%) and0<tan 9 <1

cotfdinbe (O,gj and cot 0> 1

LettanO=1-2A andcot®=1+) where A and X, are
very small and positive, then
t=(1-2)"",t,=(1-21)",

t,= (1427 1, = (144,

t,> 1>t >t

sin*x  cos*x 1
+ N
2 3 5
N sin*x N (1-sin’x)* 1
2 3 5
- sin’ x . 1+sin* x —2sin* x 1
2 3 5

6
= Ssin*x—4sin’x+2= g

= 25sin*x-20sin’x+4=0 = (5sin’x—-2)*=0

= sin’x= —,cos’X= = = tan2x= =
5° 5 3

sin®x | cos’x _ 1
8 27 125
3 1
~ sin?0+3sin0cos0+5c0s’ 0

1
1-cos26 —0(23529 +ésin 20

and

f(0)

N 5(1+cos20)

2
"~ 6+3sin20+4c0s20

2n . W
2cos—sin— 1
n n

.M. 3n .
sin—sin— sin—
n n n

. 4n . 3=
sin — =sin —

47 3n
— =(Dk—+kn, kel
n n

T
If k=2m = H:2mn

1
— =2m, not possible

=]

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

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

P={0:sin6 —cos 6= /2 cos 6}
sin®= (/2 +1)cosd = tan0= 7 +1

3n
= 6:nn+? ;nel

Q=1{0:sinO+cosO= /2 sin6}
cos0=(,/2 —1)sin6

1
= tanezﬁ:\/iﬂ

3n
= O=nn+x —;nel .. P

g Q
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o[ &

9. Astan(2r—0)>0,—1<sinB<——,0 € [0, 2x]
s, _sm
) 3

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

= 2co0sB(1 —sing) =2sinb cosd — 1
= 2co0s0+ 1=2sin(0 +¢)

3n 5w
AsOe |75

23 = 2co0s0+1€e(1,2)

1
= 1<2sin(0+¢)<2 = 5<sin(9+(|))<l

As@+¢ e [0,4n]

T 5m 137 17w
= 6+¢e(ga?j or e+¢e(757)

= 00 _0‘6_4’6_

( 3n —Zﬂj (Zn 775)
e e v
2 3 3°6

0e (3—75,5—“}
23
correct option is (A, C, D)

10. cos x+cosy+cosz=0
and sinx+siny+sinz=0
COS X+ CcOSy=—CosZz ...(i)
and sinx +siny=-sinz (i)
Squaring and adding we get,
1+1+2(cosxcosy+sinxsiny)=1
= 2+2cos(x-y)=1

N | —

or 2cos(x—y)=1orcos(x—y)=

y]l—l or cos(x_y)=l
2 2 2

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

X —
or 2cos? (

. T
=C0s X sin 2x sec X + cos (Z+ x) cos 2x

T T
or cos| ——X |—cos| —+X | |cos2x
[ (4 ] (4 ﬂ
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11.

13.

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

2 . . .
or 3 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

T

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

x>—2xsecO0+1=0

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

= o, = secO — tan0
x>+ 2xtan0—-1=0

—2tan0++/4tan’ 0 +4

2
= Xx=-—tanO+secd =

= B, =—(secO + tanb)
o, +B,=-2tand

sin (“+k”j +(k-1)T
i 4 6 6
k=l sm[sin( +kjsm( +(k- I)RD
6 4 6 6
_ 13 E ~ E ~ E E
- 2;(cot(4+(k 1)6j cot(4+ . D
= 2£cot£—cot(z+l3—nD = 2[1 —cot(zg—nn
4 4 6 12

—2[1 cot[l D 21-2-+3)=2(-1+3)

=2(+3 1)

Now

= X=

o, = (secO — tan0)
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B MOCKTEST oy

2cosx+sinx=1 ... (i)
4 cos’x = (1 —sinx)?
4—4sin’x =1 +sin>x -2 sin x
5sin’x—-2sinx-3=0
(sinx—1)(5sinx+3)=0

3
= sinx=1,sinx=— 3
1-sinx .
cosx= """ (from equation (i) )
when sinx =1
. 1—sinx .
7 cosx + 6 sinx =7 5 +6sinx

1-1
—7(Tj +6x1=6Ans.

. -3
sinx = —/—

and when 5

U |ex3_28-18

2 5 5

then 7cosx+ 6sinx =7

©

c08?10° — cos10°c0s50° + cos?50°

1
=3 [1+cos20°—(cos 60° + cos 40°) + (1 +cos 100°)]

1 1
=3 [1+cos20°— 5 —cos 40°+1—cos 80°]
1 3
=— 3 +¢0520°—(2¢0s60°c0s20°) | = —
212 4
(B)
c0s80°cos20°
sin 80°sin 20°

cos80° N cos20°
sin80°  sin20°

2sin80°sin 20° + cos 80°cos 20° + sin 80°sin 20°
sin 20°cos 80° + cos 20°sin 80°

€0s60°—c0s100° +cos60°  1—cos100°
sin100° sin100°

tan 50°

b4 3n 5w 17n
cos— +cos— +cos— +...... + cos—
19 19 19 19
1 A= D=2F 49
here “19°P= 19 ,n=

cosA+cos(A+D)+cos(A+2D)+...... +
cos (A+(n—1)D)

. (nD
Sy (2A+(n—1)D)
- ~ .COoS |\~

. D 2
sin—
sin9x — 3 NJ
_ 19 % cos 19 19
sin1 2
19
sing—7T
= 19><cos9—7T
sin1 19
19
. (18n .
sin| — in—
1 Mzi ST
2 sin1 2 sin£ 2
19 19
©

COSX +Sinx= \/5 CoS X

sinx:(\/zfl)cosx

1 .
COSX= 77— _ SInx
~2-1)

cosx:(\/i+l)sinx

COS X —Sinx = \/5 sin x

1
6. f(0)=sin? 0 + sin? (6+%) + sin? [6+4—3nj =5

[(1 —cos20)+ (1 - 008(26 + %D + (1 - 005(26 + 8?71))}
- % {(l +14+1)—(cos20+2cos(20+2m)) cos(z?,_njﬂ

3
[3—(cos26—cos20)] = 3

- i)

1
2

N | W

3
f(0) = 3 (constant)
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7. (A

sin 2B =+/sina.cosa.

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

8. 0°<x<90° & cosx:m

log,, sinx +log  cos x +log  tanx
=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 = ;
sino.cosf3
sin(a + )
" sinocosP
sin A 3 cosA 5
10. — :i, :£,O<A,B<n/2
sinB 2 ~ cosB 2
\/5 sinB
tanA = —=
5 cosB
t A*ﬁt B i
an A= \/g anB ... @)

sinAcosA \/E
sinBcosB 4

tan A.sec’B /15
tan B.sec’ A 4

from (i)

ﬁ (1+tan® B) _\/E

J5 (1+tan*A) 4
= 4+4tan’B=5+5tan’A

3
= 71+4tan2B:5X§tan2B = tanB==1

— tanB=+1 ('.'0<B<g)
3445

N tanA + tanB \/g +1
ow an anb = T — ==
J5 J5
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11.

12.

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

15
(cosec’a — sec’a) = T

15
(cosec’a — sec®a) [cosec? o + sec’o — 2] = T

U

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

4(1 —tan®a) = 15 tan*a

4tanfa+ 15tan*a—4=0

4tan® o+ 16 tan* oo —tan* o —4 =0

L O e

(4tan*o—1) (tan* o +4)=0

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

U
A=

1 1
= tan’oa =% < = tanPa=+ <
2 2

( tan® o0 #— lj
2

1
= tan(x:iﬁ

3 sin B =sin (2a + B), (Given)
tan (o +B)—2 tan
=tan (o + pB)—tan o —tan o
sina,
cos(a+ ) cosa.

_ sin(a+P)

—tan o

sinfla+B—a) sinf3
=—————— —tana =
cosa cos(a+ )

sinal

cos(a+fB)cosa  cosa

sinf3 —sin a.cos(a +3)

cos(a+ ) cosa

2sin B —[sin(2a. +P) —sinf]
2cos(a+B)cosa

—[sin(2a. + B) —3sin B]
2cos(a+P)cosa
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13. (A,B,C,D) 18. Fromreason (R)
For option (A) n n

cosa, = | [sina,
sin’x — cos’x =—cos2x < 1 l;[ l 11:1[ l
For option (B) ., Vo

2 sin2q; .

= cosa, =| || ——| ... i
\/E(LSinX+LCOSXj—£ sinx+£cosx 1':1[ l 1':[[ 2 ) !

5 V2 V3 J5 J5

N 0<a<—
ow, <0<

3 2
=q1 . Q1 —+ 1 = — = —
sinx - sind + cosx cos¢ where sin¢ 5> cos ¢ 5 0<20.<n

=cos(x—) <1 then maximum value of sin 20 is 1 for all i

For option (C) n ) 1

Hcos o, < o
i=1

cos®x + sinx = (cos’x)* + (sin’x)’

3
—-1_ ) 2v — 1 _ — (i 2 n 1
1 -3 sin’xcos’x=1 4(51n2x)£1 Hcosaigﬁ
i=1

For option (D)
. 2 2 .
cos’x + sin*x = 1 — (sin2x) <1 19. sind + cosecO =2
4 sin 0 + cosecO
15. cos4x cos8x —cos5x cos9x =0 = f =1

= 2c0s4x cos8x = 2co0s5x cos 9x .
and sin® cosecd =1
= co0sl2x + cos4x =cosl4x + cosdx

= 14x=2n7 + (12x) = 4/sinBcosecO =1

= 2x=2nm or 26x=2nn ie., AM=GM
nm = sin® = cosec = 1,
= x=nm  or E then sin"® + cosec’@ = 1"+ 1"=2
. sinx =0 - sinl3x =0
sinx or sinl3x 20. (D)
16. (A) Y -
Statement-II o+ 3 = 5
sin2 tano+tanf 1
sin3 | | l1-tanotanf3 B tany
| 5 2 3 > = Xtanatanp=1
Statement-2 is true.
17. (O al
Statement-I tanotan = —,
Statement-I 7cosx + 5sinx =2A+ 1 6
+11< </ b! c!
PAH 1< V49425 tanBtany:Eandtanatanyzg
= pPA+1<[74 = —J74 <2A+1< 74 Db
a ! ¢
= —86<2L+1<86, = -9.6<21.<7.6 6 T2 t3 "
= —-48<A<38 = al=1 bl=1 c!=1
= Alnteger=—4,-3,-2,-1,0,1,2,3 — tanaotan 3, tany tan o and tan 3 tan y are not in A.P.
Statement-II a cos® + b sin@ = ¢ has no solution if - Statement-I is false

c|> Va® +b’
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21. (A)—>@m, B>/, O->@E M@

1
(A) |cotx|=cotx+ —
sinx

s
Ifo<x<—

= cotx>0
2

Socotx =cotx + =0 no solution

sinx sin X

e
If —<cotx<m, —cotx=cotx+ —
2 inx

2c0sX 1
+ —_—

sin X sin X

. o4
sinx20 = x=-—

= 1+2cosx=0 and 3

1
(B) since sin¢ +sin® = 3 e (i)

and cosO + cosp =2

(ii) istrue only if 6 = ¢ =0 or 2r but 6 = =0
or 2m do not satisfy (i)

Hence given system of equation has no solution.

. L (T
(C) sino + sin (3 - (Xj . sin (E + (x)

Al

T
=sino + sinzg —sinfa =
(D) tanb =3 tand

tanO—tang  2tang

tan(0—¢) =

l+tanOtan@ 1+3tan’ @

2

= ———— Maxiftan$>0
cotg+3tan¢

cot@+3tan
%2\5

= (cotdp+3tand)*>12

2 2
- |wow)

= tan’(0—¢) <

(using AM > GM)

W | —
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7+6tanO—tan> 0
(1+tan”0)

22. (A)Lety=

=7 cos’0 + 6 sind cosd — sin’®

1+cos20 1—cos26
=17 5 +3sin20 — 5

=3sin20+4 cos20+3

(3 +4°) +3<35in20+4cos20+3<+/(3* +47) +3

= Atp=6,A—pu=10(R,S)

(B) Lety=5cosO+3cos(0+m/3)+3

1 3.
=5cos0+3 (Ecose_gsme] +3

13
:—cose—ﬁsin6+3
2 2
5 2
- 343
3-— E +3_\/§ SEcose—isinJﬂ
2 2 2 2

RERES

= 3-7<y<3+7

= —4<y<10
soA=10,p=—4

= Atpu=6,A-pu=14R,T)

(O Lety=1 +sin(%+6j+2 cos[%—ej

=1 +cos(£—(£+9n+2cos(£—6j
2 4 4
=1 +cos(£—6j +2005(£—6j
4 4
=1 +3cos(£—6j
4



TRIGONOMETRY RATIO & IDENTITIES

-1 Scos(ﬁ—ej <1
4
= 3S3005(%—9)S 3

= 1—3S1+3cos(%—6) <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 + c0s"0) — (sin™ 20 + 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)

il 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, =1-25sin’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’
sin0 + cos?0 + 2sind cosO = m?

2
-1
= sind cosO = M

Now, from eq. (iii),
P =1-3 sin’0 cos’0
= (1-P,)=3(sin6 cosd)>
3(m* -1)°
===
or 4(1-Py)=3(m>-1)

2. 2P~ 3P, +10
=2(1 —3sin?0 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 PrHl

from eq. (ii),
P,=1-2k
and from eq. (iii)
P,=1-3k
Putn=10,
then P,,—Ps=—kP,=—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— Sk+ 1) — 152K — 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 (Zn . 5] =5nm
5
Distance covered in 1 hour= ﬁ x 60 x 60 km=56.52 km

3. (A)

nr’?
Area of region ABC = 3
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1
Areaof OAB= 5 r’.20=r20

1
Area of AOAC = 3 r?sin O = Area of AOBC

1 1 2
—1’sin@+ —r’sin0Q+r?0= %

2 2
= 3sin0+30=nx
25.
1. (C)
9% . 1lm . 13 . 5Sn . 3m . 9w
in — sin — sin —— =sin — sin — .sin —
ST g Sy T g Y
05 05 2 cos 2 = cos E cos 2T cos 2E
= cos 7 cos 7 cos 7 =—cos 7 cos 7 cos 7
87
:7s1n 7 1
8sinL 8
2. (B)
cos23200524£ cos25£ coleOi
10 10 0 10
sin2"' =
_ 10 _ 1!
256sin2° - 236
10
3. (0)
= a3 lix
€08 17 €08 T €08 T c0s 7
T 2 3n 4 Sn
= | COS—COS—— COS— COS— COS—
11 11 11 11 11
T 2 4r 8w 5w
= | COS—COS——COS— COS— COS—
11 11 11 11 11
2 2
sinl6— 5 2sin5—ncoss—n 1
= cos— | = 11 1) _
16sin— 11 32sin£ 1024
11
26. (4)

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

=2sin5C[cos (SA—5B)+cos5(n— A+B)]

=2sin 5C [cos (SA—5B)—cos (5A+5B)]

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

68

27. Let B= 80=

T T
16° 77 2
y =tan 0 + tan 50 + 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) =—cot 0 ]
= (tan 6 — cot B) + (cot 36 — tan 30)
cos’ 30 —sin” 30
sin30cos 360
_ 2[(30566 B cosZG}
sin60  sin20

_5 sin20cos 60 — cos 20sin 60 _
sin 60sin 20

sin? 0 —cos’ 0

sin0cosO

sin40
c0s20sin 20

=—4
Hence absolute value = 4
tano + tany

28 l+tanatany -

sin(a +7)

cos(at—7v)

) sin(a+7)
2tanf3

_ cos(at—7)
2
1+tan™f3 1

9B =
sin2 +sin2((x+y)

cos” (au—7)
2sin(a+y)cos(a—7)

" cos?(a—y)+sin’(o.+7)

B sin2a +sin 2y
" 1+cos2(a—7) . 1—cos2(a+Y)
2 2

sin2a +sin 2y

1+%(cos 2(a—y)—cos2(o+7))

sin2a +sin 2y
~ 1+sin2asin 2y
=R.H.S.
29. 6
30. 9)
(sin0)*

We have, f(0) = W

Tc —
= fO)+ f(E—GJ =1.

2S-8=8l
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