cHAPTER 10

EXERCISE 10

For Basic and Standard Levels

1. (i)

(i)

(i)

(iv)

(vi)

2. (i)

(i)

(i)

sin35° _ sin(90° —55%) _ cos55° _
cos55° cos55° cos55°
[ sin (90° — 0) = cos 0]
cos59° _ cos (90° - 31°) _ sin 31° -1
sin31° sin31° sin31°
[ cos (90° — ) = sin 0]
sec43°  sec(90°—-47°)  cosec47° _
cosec47° = cosec47°  cosec47°
[ sec (90° — ) = cosec 0]
tan80° _ fan (90° - 10°) _ cotl0° _
cot10° cot10° cot10°
[ tan (90° — 0) = cot O]
cosec28°  cosec (90° - 62°)  sec62°
sec62° sec 62° ~ sec62°
[ cosec (90° — 0) = sec 0]
cot46°  cot(90° - 44°)  tan44°
tan 44° tan 44° T tan44°
[ cot (90° — 0) = tan O]
Cf)s 80 + cos 59° cosec 31°
sin 10°
°_10°
= w + cos(90° — 31°) cosec 31°
sin10°
= s%n10° + sin 31° cosec 31°
sin10°
[ cos (90° — 0) = sin O]
=1+1 [ cosec O = ,1 ]
sin 6
=2
sin 55° cosec 35° R o
w05 35° soc55e 5 cos 55° cosec 35
sin (90° — 35°)  cosec (90° — 55°)
- c0s35° sec55°
— 5 cos 55° cosec (90° — 55°)
cos 35°  sec55° o o
= 0535 | secs5® 5 cos 55° sec 55

[ sin (90° — 6) = cos 6 and cosec (90 — 6) = sec 0]

_ _ o 1
=1+1-5cos55 X s 55°
=2-5

=-3

2sin43 cos 30 _ 2 sin 45°

cos47°  tan 60°

_ 2sin(90° - 47°)  cot (90° - 60°) . .
B cos47° - tan 60° - V2 sin 45

(iv)

©)

(i)

. ()

(i)

Trigonometric Ratios of Complementary Angles

_ 2cos47°  tan60° N 1

T cosd7°  tan60° * N
[ sin (90° — 6) = cos O, cot (90° — 6) = tan O
. 1
and sin 45° = —
7
=2-1-1
=0
cos 80° cot 59° i (cosec 51°j
sin 10° tan 31° sec39°
_ | cos(90° - 10°) | cot (90° - 31°)
- sin10° tan 31°
5| cosec (90° - 39°)
sec39°

_ (sinloo) (tan31°) N 2(sec39°)
sin10° ) \ tan31° sec39°
[ cos (90° — ) = sin 6, cot (90° — 6) = tan O
and cosec (90° — 6) = sec 6]
=(1) (@) +2(1)
=1+2
=3
tan 50° + sec50°
cot40° + cosec40°
_ tan (90° - 40°) + sec (90° — 40°)
- cot40° + cosec40°
+ cos (90° — 50°) cosec 50°

+ cos 40° cosec 50°

_ (cot40° + cosec40°)
~ (cot40° + cosec40°)
[ tan (90° — 6) = cot 6, sec (90° — 6) = cosec 6

and cos (90° — 0) = sin 0]

+ sin 50° cosec 50°

=1+1 ['.'cosecG:,L]
sin®
=2
5sin87° + tan72° — sec5°
cot18° — cosec85° + 5cos3°

_ 5sin (90° — 3°) + tan (90° — 18°) — sec (90° — 85°)
- cot18° — cosec85° + 5cos 3°
_ (5¢0s83° + cot18° — cosec85°) _
(cot18° — cosec85° + 5cos3°)
[ sin (90° — 0) = cos O, tan (90° — 6) = cot 6 and
sec (90° — 0) = cosec 0]
LHS = cos 67° - sin 23°
= cos (90° — 23°) — sin 23°
= sin 23° - sin 23°
[ cos (90° — 0) = sin 0]

=0
= RHS
LHS = cot 79° — tan 11°
= cot (90° - 11°) — tan 11°
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= tan 11° - tan 11°
[ cot (90° — 0) = tan 6]

=0
= RHS
(iti) LHS = cosec? 67° — tan? 23°
= cosec? 67° — tan? (90° — 67°)
= cosec? 67° — cot? 67°
[ tan (90° — 0) = cot 0]
=1 [ cosec? ® — cot? B = 1]
= RHS
(iv) LHS = sec? 43° — cot? 47°
= sec? (90° — 47) — cot? 47°
= cosec? 47° — cot? 47° ’
[ sec (90° — 6) = cosec 0]
=1 [ cosec? 8 — cot? B = 1]
= RHS
(v) LHS = (sin 25° + cos 65°) (sin 25° — cos 65°)

= sin® 25° — cos? 65°
[ (@a+Db)(@-0b)=a*>-P]
sin? (90° — 65°) — cos? 65°
= cos? 65° — cos? 65°
[ sin (90° — 6) = cos 0]

=0=RHS
4. (i) sin? 20° + sin? 70° — tan? 45°
= sin? 20° + sin? (90° — 20°) — tan? 45°
= sin? 20° + cos? 20° — tan? 45°
[ sin (90° — 6) = cos 0]

=1-(17

[ sin? 0 + cos? © = 1 and tan 45° = 1]
=1-1
=0

2s5in%63° + 1 + 2sin?27°

3c0s%17° — 2 + 3c0s>73°
2sin? (90° — 27°) + 1 + 2sin?27°
3c0s217° — 2 + 3cos? (90° — 17°)

(i)

_ 2c0s227° + 2sin?27° + 1
 3cos217° + 3sin217° - 2
[ sin (90° — 6) = cos 6 and cos (90° — 6) = sin 6]
_ 2(cos?27° +sin®27°) + 1
 3(cos?17° + 3sin217°) — 2

241 c a2 20—
=32 [ sin® O + cos” 6 = 1]
_3
1
=3
sin 35° cos 55°
() [cos 55°J * (sin 35°) =2 cos 60
.2 o o _ (e}
= S 350, COS(?O 3%) -2 cos 60°
cos? 55° sin 35°
: 290 o _ o
= zsm 35 + cos (9,0 035 ) — 2 cos 60°
cos” (90° — 35°) sin 35
.2 .
_ sin”35° | sin35° o
= Sniam * ein35° 2 cos 60

[ cos (90° — 0) = sin 0]

(iv)

(©i)

(vii)

=1+1—2(%) [ cos 60° = %]
2-1
=1
RN o\3
(i) (o) -aeose
_ [sin (90° — 43°):|3 N [ cos43° T 4 cog? 45°
cos43° sin (90° — 43°)

_ (cos43°)3 . (cos43°)3 _af L ;
cos43° cos43° 2

. 1
- sin (90° — 0) = cos 0 and cos 45° = —
[ ( ) \/El
=(1)3+(1)3—4><%
=1+1-2
=0

c0s%20° + cos?70°
sin?59° + sin?31°
cos? (90° - 70°) + cos? 70°

= 5 5 + sin 35° sec (90° — 35°)
sin” 59° + sin” (90° — 59°)

+ sin 35° sec 55°

T 2 o 2 o
= s.1n2 70° + cosz 70 + sin 35° cosec 35°
sin“ 59° + cos” 59°
[ cos (90° — 6) = sin 6, sin (90° — 6) = cos 6
and sec (90° — 6) = cosec 6]

_1 . o 1 e ain? 2 —
_1+s1n35><Sin35c> [ sin® 0 + cos? 6 = 1]
=1+1

=2

sec>54° — cot?36°

cosec®57° — tan?33°
2 g0 _ 2 o _ Eg0
_ _sec 254 cot (290 54°) + 2sin? 38°
cosec” 57° — tan~(90° — 57°)

sec?(90° — 38°) — sin? 45°

+ 2 sin? 38° sec? 52°- sin? 45°

2 g0 2 g0
- sec’ 54— tan" 54 5 12389 cosec? 38° — sin? 45°

cosec? 57° — cot? 57°
[ cot (90° — B) = tan 6, tan (90° — 6) = cot O
and sec (90° — 0) = cosec 0]

2
1 . 1 1
= = + 2sin? 38° x —(—j
1 sin?38° (V2
[ sec?® —tan? O = 1, cosec? O — cot? 0 = 1]
. 1
and sin 45° = —
7 |
_ 1 _,_1_5
=1+2 > = 3 )
cosec?63°+ tan> 24°
cot? 66° +sec? 27°

sin? 63° + c0s 63°sin 27° + sin 27°sec63°
2(cos ec?65° — tan> 25")




cosec? (90° —27°) + tan? (90° - 66°)

+
cot? 66° + sec? 27°
s 2 o [P o_ o . o__ o 1
sin” 63°+cos 63°sin (90° - 63°) +sin (90° - 63 )XCOS63°
2(Cosec265°—tan2(90°—65°))

- sec? 27° + cot? 66°

cot? 66° +sec? 27

sin? 63° + cos 63°c0s63° + cos 63° X 1
c0s63°
2(cosec265°—cot2 65°)
N 1+sir1263“+c05263°+1
2(1)
1+1

1 - =

= 1+ 5
2

1+ =
= 1+ 5
= 1+1
= 2

5. (i)

(if)

(i)

(iv)

6. (i)

(i)

(i)

cosec 61° + cot 61°
= cosec (90° — 29°) + cot (90° — 29°)
= sec 29° + tan 29°
[ cosec (90° — 0) = sec 6 and cot (90° — 0) = tan 0]
tan 67° + sec 89°
= tan (90° — 23°) + sec (90° — 1°)
= cot 23° + cosec 1°
[ tan (90° — 6) = cot 6 and sec (90° — ) = cosec 0]
cos 83° + tan 78°
= cos (90° — 7°) + tan (90° — 12°)
= sin 7° + cot 12°
[ cos (90° — 0) = sin © and tan (90° — 6) = cot 0]
sin 85° + cosec 85°
= sin (90° — 5°) + cosec (90° — 5°)
= cos 5° + sec 5°
[+ sin (90° — 0) = cos 6 and cosec (90° — 6) = sec 0]
tan 30 = cot 70 [Given]
= tan 36 = tan (90° — 760)
[ cot 6 = tan (90° — 0)]

= 30 =90° -70
= 30 + 70 = 90°

= 100 = 90°

= 0=9°
Hence, 6 = 9°

cos 26 = sin 460 [Given]
= sin (90° — 260) = sin 40

[ cos 6 = sin (90° - 0)]

= 90° — 20 = 40
= 60 = 90°

_ (90} _ e
= 6—(6j =15

Hence, 6 = 15°
sin 6 = cos 6
= cos (90° — 6) = cos 0
[ sin © = cos (90° - 0)]
90°-6=10
26 = 90°
0 = 45°

Uuy

Hence, 0 = 45°

7. (i) LHS = sec 50° sin 40° + cos 40° cosec 50°

= sec (90° — 40°) sin 40° + cos 40° cosec (90° — 40°)

= cosec 40° sin 40° + cos 40° sec 40°

[ sec (90° — ) = cosec 6 and cosec (90° — 6) = sec 6]
1

cos40°

- ﬁ x sin 40° + cos 40° x
=1+1=2=RHS
(ii)) LHS = sin 63° cos 27° + cos 63° sin 27°
= sin 63° cos (90° — 63°) + cos 63° sin (90° — 63°)
= sin 63° sin 63° + cos 63° cos 63°
[ cos (90° — B) = sin 6 and sin (90° — 6) = cos 0]
= sin® 63° + cos? 63°
=1 [+ sin? O + cos? O = 1] = RHS

(iii) LHS = 2(sin 42° sec 48°) — % (cos 42° cosec 48°)

= 2[sin 42° sec (90° — 42°)] - % [cos 42° cosec (90° — 42°)]

= 2(sin 42° cosec 42°) — % (cos 42° sec 42°)

[ sec (90° — 0) = cosec 6 and cosec (90° — ) = sec 0]
_ . ho 1 1 o 1

= 2(sm42 X sin42°) ) (cos42 X cos42°j

1 _3_
-5 =5 =RHS

=2()- 2 (1) =2

8. (i) tan 1° tan 2° tan 3°... tan 89°

= (tan 1° tan 89°) (tan 2° tan 88°) (tan 3° tan 87°)
... (tan 44° tan 46°) tan 45°
= [tan 1° tan (90° — 1°)][tan 2° tan(90° - 2°)]
[tan 3° tan (90° — 3°)]...[tan 44° tan(90° — 44°)]tan 45°
= (tan 1° cot 1°) (tan 2° cot 2) (tan 3° cot 3°) ...
(tan 44° cot 44°) tan 45° [ tan (90° — 6) = cot 0]
=1x1x1..1x1
=1
(i) tan 15° tan 20° tan 70° tan 75°
= (tan 15° tan 75°) (tan 20° tan 70°)
= [tan 15° tan (90° — 15°)] [tan 20° tan (90° — 20°)]
= (tan 15° cot 15°) (tan 20° cot 20°)
[ tan (90° - 6) = cot 0]
=1x1=1
(iii) cot 18° cot 39° cot 51° cot 60° cot 72°
= (cot 18° cot 72°) (cot 39° cot 51°) cot 60°
= [cot 18° cot (90° — 18°)] [cot 39° cot (90° — 39°)] cot 60°
= (cot 18° tan 18°) (cot 39° tan 39°) cot 60°
[ cot (90° — 6) = tan 0]
1

o)

(iv) cot 12° cot 38° cot 52° cot 60° cot 78°
= (cot 12° cot 78°) (cot 38° cot 52°) cot 60°
= (cot (90° — 78°) cot 78°) (cot (90° — 52°) cot 52°)
cot 60°
= (tan 78° cot 78°) (tan 52° cot 52°) cot 60°

= 1) () (%]

:i
3
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@)

(i)

9. (i)

(i)

(i)

tan 35° tan 40° tan 45° tan 50° tan 55°
= (tan 35° tan 55°) (tan 40° tan 50°) tan 45°
= [tan 35° tan (90° — 35°)] [tan 40° tan (90° — 40°)]
tan 45°
= (tan 35° cot 35°) (tan 40° cot 40°) tan 45°
[ tan (90° — 6) = cot 6]
=M@ =1
tan 5° tan 25° tan 30° tan 65° tan 85°
= (tan 5° tan 85°) (tan 25° tan 65°) tan 30°
= (tan (90° — 85°) tan 85°) (tan (90° — 65°) tan 65°)
tan 30°
= (cot 85° tan 85°) (cot 65° tan 65°) tan 30°

= O [jg]

1
:>7

J3

c0s70° c0s55°cosec35°
sin20° tan5°tan25°tan 45°tan 65°tan 85°

cos(90°-20°)
sin 20°

c08(90°—35°)cosec35°

(tan (90°—85°)tan 85°)(tan (90° - 65°) tan 65°) tan 45°

. o 1

sin20° sin 35 Xisin 350

sin20°  (cot85°tan 85°)(cot65°tan 65°) tan 45°
= 1+ _1

(H()(1)

= 1+1
= 2
sin 18°

_ + /3 [tan 10° tan 30° tan 40° tan 50° tan 80°]
cos 72

o SnOC=72% 3 [(tan 10° tan 80°)

cos 72°
(tan 40° tan 50°) tan 30°]
72°
= 822 J3[tan 10° tan (90° - 10°)]
cos 72

[tan 40° tan (90° — 40°)] tan 30°
=1+ 43 (tan 10° cot 10°) (tan 40° cot 40°) tan 30°

—1+ V3 (jgj

=1+1
=2

5 C0s 65° B
sin 25°
tan 60° tan 55° tan 85°

_ 2c0s(90°-25°)  tan (90° - 70°)
B sin 25° cot 70°

+ (tan 5° tan 85°) (tan 35° tan 55°) tan 60°
[ sin 90° = 1]

tan 20°

— sin 90° + tan 5° tan 35°
cot 70°

-1

_ 2sin25°
~ sin25°

B cot 70°
cot 70°

—1 + [tan 5° tan (90° — 5°)]
[tan 35° tan (90° — 35°)] tan 60°
[ cos (90° — 0) = sin O, tan (90° — 6) = cot 0]
=2-1-1+ (tan 5° cot 5°) (tan 35° cot 35°) J3
[ tan (90° — 6) = cot 6 and tan 60° = V31
= (MM(3)
_

sin 15°cos 75° + cos 15°sin 75°
tan 5°tan 30° tan 35°tan 55° tan 85°

sin15°cos (90° — 15°) + cos15°sin (90° — 15°)
(tan 5° tan 85°) (tan 35° tan 55°) tan 30°

sin15°sin15° + cos15°cos15°

1
tan 5°tan (90° — 5)(tan 35°tan (90° — 35°) X ——=
( ) ( ) NE]
[ cos (90° — 0) = sin 6 and sin (90° — 0) = cos 0]

(sin®© + cos? 0)\/3
(tan 5° cot 5°) (tan 35° cot 35°)

[ tan (90° — 0) = cot 6]

3 .
= [ sin? 0 + cos?2 0 =1]
MO
=3
2 cos 58° B cos 38° cosec 52°
sin 32° tan 15° tan 60° tan 75°
cos (90° — 32°) {cos 38°cosec (90° — 38°)}
= 2 T _Aamo0 3
sin 32 tan15°tan 75°\/3
[ tan 60° = \/3 ]
_ ,5in32° cos 38°sec 38°

sin32°  tan15°tan (90° — 15°)

[ cos (90° — B) = sin 6]
1

=2- m [ tan (90 —e)=COt 9]
1
= 2 _ =
1
=1
3cos 55° 4(cos 70°cosec 20°)
7sin 35° 7(tan 5°tan 25°tan 45°tan 65°tan 85°)
_ 3co0s(90° - 35°)
B 7 sin 35°
B 4[cos 70° cosec (90° — 70°)]
7[(tan 5° tan 85°)(tan 25° tan 65°) tan 45°]
_ 3sin 35°
7 sin 35°

B 4(cos 70°sec 70°)
7[tan5°tan (90° — 5°)tan 25° tan (90° — 25°)(1)]
[ cos (90° — 6) = sin 6,
cosec (90° — 0) = sec 6 and tan 45° = 1]




_3_ 4(1)
7 7(tan5°cot5°)(tan 25°cot 25°)
[ tan (90° — 0) = cot 0]
_3__4 _3_4_3-4_-
7T 7 7T 7 T 7

sin68° 2cot15°
c0s22° 5tan75°

_ 3tan45°tan20°tan 40°tan 50°tan 70°

(i) 2

5
251n(90°—22°)_2c0t(90°—75°)
c0s22° 5tan75°
3tan45°(tan(90°—70°)tan70°)(tan(90°—50°)tan50°)
- 5
2c0s22° 2tan75°
cos22° 5tan75°
_ 3tan45°(cot70°tan70°)(cot50°tan 50°)
5
,_2_30()
5
223 ,10-2-3 _10-5 5 4
5 5 5 5 5

(viii) (sin? 25° + sin? 65°) + /3 (tan 5° tan 15° tan 30°
tan 75° tan 85°)
= [sin? 25° + sin%(90° — 25°)] + /3 [tan (90° — 85°)
tan 85°][tan (90° — 75°) tan 75°] tan 30°
= (sin2 25° + cos? 25°) + /3 [(cot 85° tan 85°)

(cot 75° tan 75°) tan 30°]
= 1+ \B[(1)(1)[%D

1+1
2

(ix) = cosec? 58° — % cot 58° tan 32° — gtan 13° tan 37°

win ||

tan 45° tan 53° tan 77°
cosec? 58° — % cot 58° tan (90° — 58°)

wIN

- g (tan 13° tan 77°)

(tan 37° tan 53°) tan 45°
2

2 cosec? 58° -3 cot 58° cot 58°

|
wlu;

[tan 13° tan (90° — 13°)] [tan 37° tan (90° — 37°)](1)

[ tan (90° — 6) = cot 0 and tan 45° = 1]
% (cosec? 58° — cot? 58°) — %(tan 13° cot 13°)

(tan 37° cot 37°)
[ tan (90° - 6) = cot 0]

= %(1) - g(l)(l) [~ cosec? O — cot? 6 = 1]

_2_5_2-5_23
3 3 3 3
=-1
39°
(x) _secs? + 2 tan 17° tan 38° tan 60° tan 52°

cosec51° /3

tan 73° - 3(sin? 31° + sin? 59°)
_ sec(90° - 51°) 2 o o
= " osec 510 + 7 (tan 17° tan 73°)
(tan 38° tan 52°) tan 60°
-3 [sin? 31° + sin? (90° — 31°)]
_ cosecb51° 2 o . o
= “osecs® © 7 [tan 17° tan (90° — 17°)]
[tan 38° tan (90° — 38°)]+/3 — 3[sin? 31° + cos? 31°]

[ sec (90° — 6) = cosec 6 and sin (90° — 6) = cos 0]
=1+ -2 (tan 17° cot 17°)(tan 38° cot 38°) /3 — 3(1)

V3
[+ tan (90° — 0) = cot 6 and sin? 0 + cos? 0 = 1]
=1+ ZOW(B)-3

7
=1+2-3
=0
. 2 3
. sin 36° tan 18°
3 -2 2 tan 13° tan 21°
(i) [COS 54°) [ cot 72° J *2tan an

tan 69° tan 77°
_ 5[ sin (90° — 54°) 2 [ tan (90° —72°) 3
- cosb4° cot72°
+ 2(tan 13° tan 77°) (tan 21° tan 69°)
-3 cos 54° ) 5 cot 720\’
~ | cos 54° cot 72°
+ 2[tan 13° tan (90° — 13°) tan 21° tan (90° — 21°)]
[ sin (90° - 0) = cos 6, tan (90° — 6) = cot 0]

= 3(1)%2 = 2(1)? + 2 (tan 13° cot 13°) (tan 21° cot 21°)
[ tan (90° — 0) = cot 6]

=3(1) - 2(1) + 2(1) (1)
=3-2+2
=3

3tan 25°tan 40°tan 50°tan 65° — %tam2 60°

(xii)

4(c0s%29° + cos?61°)

3(tan 25° tan 65°) (tan 40°tan 50°) — %(\/5 )2
4[cos? (90° — 61°) + cos 61°]

[ tan 60° = \/5]

3[tan 25°tan (90° — 25°)[tan 40°tan (90° — 40°)] — %

4(sin? 61° + cos? 61°)
[ cos (90° — 0) = sin 0]
3(tan 25° cot 25°) (tan 40° cot 40°) — %
4(1)
[ tan (90° — 0) = cot 6 and sin? O + cos? O = 1]
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3 3 6-3
_som-5 3-5 050
4 4 4
_3,1_3
2 4 8

sin%40° + sin250°

3 3 + tan 10° tan 20° tan 60°
cos“20° + cos“70°

(i)
tan 70° tan 80°
2 o s 2 o _ o
_ sm2 40° + sin” (90 240 ) + (tan 10° tan 80°)
cos” (90° - 70°) + cos” 70°

(tan 20° tan 70°) tan 60°

1 2 o 2 o
- Sin” 407+ cos” 40 - Jian 10° tan (90° - 10°)]
sin” 70° + cos” 70°

[tan 20° tan (90° — 20°)] /3
[ sin (90° — 6) = cos 6 and
cos (90° — 0) = sin 6 and tan 60° = V31

% + (tan 10° cot 10°) (tan 20° cot 20°) J3

[ tan (90° - 0) = cot 0]

=1+ (MM(3)=1+ 3
cos? 20° + cos? 70°
sec? 50° — cot? 40°
— 4 tan 13° tan 37° tan 45° tan 53° tan 77°
cos? (90° —70°) + cos? 70°
sec? (90°—40°) - cot? 40°
— 2 cot 58° tan (90° — 58°) — 4[tan (90° — 77°)
tan 77°] [tan (90° — 53°) tan 53°] tan 45°

sin? 70° + cos? 70°
cosec?40° - cot? 40°
— 4 (cot 77° tan 77°) (cot 53° tan 53°) tan 45°
1

= 1 +2-4(1)(1)(1)

(xiv) + 2 cosec? 58° — 2 cot 58° tan 32°

+ 2 cosec? 58°

+ 2 cosec? 58° — 2 cot? 58°

1+2-4
3-4
-1

10. (i) LHS

Uuy

cos (90° — 0) cosec (90° — 0)
sin 0 sec O

= Sin® _h0=RHS
cos0

(i) LHS = tan 0 + tan (90° — 0)
=tan 0 + cot 0

=tan 0 +

tan 6
tan20+1
tan®
[Using identity : 1 + tan? 0 = sec? 0]
sec’@
tan©

1
Ox ———
SeeP X sin®

= sec 0 cosec 0

= sec 0 sec (90° — 0)
[+ sec (90° — 6) = cosec 0]
= RHS
sin (90° — 6) tan (90° — 6)

LHS =
(i) S sec (90° — 0) cos 0
_ cosBcotO
~ cosecB cosH
= cot6 = cot 6 sin 6
cosecB
= €959 in 0 = cos 0 = RHS
sin ©
. cos 0 sin O
LHS =
(io) S sin (90° — 0) cos (90° — )
cos 6 sin O
~ cos® * sin O =1+
=2 =RHS
cos (90° — ) 1 + sin (90° — 0)
LHS =
) 5 1 + sin (90° — 0) cos (90° — 0)
_ sin 6 1+ cos6
1+ cos6 sin©
_ sin?0 + 1+ cos? 0 + 2cosH
sin®(1 + cos0)
1+ (sin2 0 + cos? 0) + 2cos0O
- sinO(1 + cos )
2+ 2cosH o0 2n
~ sinO(1 + cos0) [ sin® 0 + cos™ 0 = 1]
_ 2(1+cosb)
~ sinB(1 + cos0)
= L = 2 cosec 0
sin®
= RHS
. sin O cos (90° — 0) cos O
LHS =
(©) 5 sin (90° — 6)
cos0sin (90° — 0)sin6
cos (90° — 0)
_ sin@®sin®cos® , cosOcosOsind
B cosO sin©
=sin? 0 + cos? O
=1
= RHS
(vii) LHS = cot 6 tan (90° — 6) — sec (90° - 6)

cosec O + /3 tan 12° tan 60° tan 78°

= cot O cot O — cosec O cosec 0 +
V3 (tan (90° — 78°) tan 78°) tan 60°

cot2 0 — cosec2 0 + /3 (cot78°tan78°)

x 3
= —1x3xV3 [+ 1+ cot? 0 = cosec? 0]
=-1+3
=2
= RHS



11. (i) sin 6 cot 6 cot (90°- 6) sec (90° — 0)
= sin O cot O tan O cosec 0
= (sin O cosec 0) (cot 6 tan 0)

= (sine X si1116j (ta1116 X tane)
=M@
=1
(1) sin 6 cos (90° — 0) + cos O sin (90° — 0)
= sin 0 sin O + cos 0 cos 0

= sin? 0 + cos? 0
=1
12. (i) LHS = tan? A sec? (90° — A) — sin? A cosec? (90° — A)
= tan? A cosec? A —sin? A sec? A
[ sec (90° — A) = cosec A
and cosec (90° — A) = sec A]
. 2
_ sin A ( 1 ) —sin2A( L )
cos” A \sin“ A cos” A
= 12 —tan? A
cos” A
=sec? A —tan? A
=1=RHS
2 2
(ii) LHS = <osec Otan GC(;te
cot (90° — 0)sec” O

( 1 )sinze (cose)
sin?0 )\ cos?@ J\sin®

tane( 12 j
cos“ 0
1
_ cos0sin®
(sine) 1
COSO C052 0
N 1 (cos 9)(cos2 0)
~ (cosBOsin ) (sin®)
2
= w = cot? O
sin“ 0
=cosec20 -1 [+ 1+ cot? 0 = cosec? 0]

sec? (90° - 0) - 1
[ cosec 6 = sec (90° — )]
= RHS

sec (90° — B)cosec O — tan (90° — O)cot 6

+ (cos? 35° + cos? 55°)

i LHS =
(i) tan 5°tan 15°tan 45° tan 75° tan 85°

cosecBcosecHd — cotOcotd
3 + [cos2 (90° — 55°) + cos? 55°]
B (tan5°tan 85°) (tan 15°tan 75°) tan 45°
[ sec (90° — ) = cosec 6 and tan (90° — 6) = cot 0]

_ cosec? 0 — cot? 0 + (sin2 55° + cos? 55°)
" [tan5° tan (90° — 5°)][tan 15° tan (90° — 15°)]tan 45°

13. (i)

(i)

(i)

(iv)

(©)

1+1
(tan5°cot5°)(tan15°cot15°)(1)

[ cosec?® —cot2B =1,sin?0 + cos?2 B =1
and tan 45° = 1]

-2 _>_RHS
1
(cos? 25° + cos? 65°) + cosec O sec (90° — 6)

— cot 0 tan (90° - 6)
= cos? (90° — 65°) + cos? 65 + cosec O cosec O
—cot 0 cot 6
[ sec (90° — 6) = cosec O
and tan (90° - 6) = cot 6]
= (sin? 65° + cos? 65°) + (cosec? O — cot? 0)
=1+1
[ sin? ® + cos? O =1 and cosec? 0 — cot? 6 = 1]
-2
cot 0 tan (90° - 0) — sec (90° — 0) cosec 0 + /3 (tan 5°
tan 15° tan 30° tan 75° tan 85°) + sin® 25° + sin® 65°
= cot 0 cot O — cosec 0 cosec 0 ++/3 [(tan 5° tan 85°)
(tan 15° tan 75°) tan 30°] + sin? 25° + sin? (90° — 25°)
= cot? 0 — cosec? 0 + /3 [tan 5° tan (90° — 5°)]
[tan 15° tan (90° — 15°) L] + sin? 25° + cos? 25°
[ sin (90° — 0) = cos 0]
= (-1) + (tan 5° cot 5°) (tan 15° cot 15°) + (1)
[~ cot? 6 — cosec? © = -1, tan (90° — 0) = cot O

and sin? 0 + cos? 0 = 1]
=-1+1)D+1=1
[cos (90° — 0) + sin (90° — 0)]? + [sin (90° — 0)
- cos (90° - 0)]?
= (sin O + cos 0) + (cos O — sin 0)2
= (sin? 0 + cos? 0) + 2sin O cos O + (cos® O + sin® 0)
— 2sin 0 cos 0
=1+1 [
=2

sin? 0 + cos? 6 = 1]

sec (90° — 0) cosec 6 — tan (90° — ) cot O
+ cos? 25° + sin? 25°
3tan 27° tan 63°

cosecO cosec 6 — cotOcotO +1
3tan 27° tan (90° — 27°)

[ sin?2 0 + cos? 0 = 1]

_ cosec?0 — cot?0 + 1
3tan27°cot27°

_1+1 8
e |

2

3

[ tan (90° — 6) = cot 6]

cosec? O — cot? 6 = 1]

—tan 6 cot (90° — 0) + sec Ocosec (90° — 0)
+sin?35° + sin?55°
tan 10° tan 20° tan 45° tan 70° tan 80°
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00 | Trigonometric Ratios of Complementary Angles

_ —tan6tan®+secBsecO + sin®35°+ sin2(90° —35°)
(tan10° tan 80°)(tan 20° tan 70°) tan 45°

(- tan? 0 + sec? 0)+ (sin2 35°+ cos> 35°)
[tan10° tan (90° — 10°)][tan 20° tan (90° — 20°)] tan 45°

[ sin (90° — 6) = cos 0]

_ 1+1
(tan10° cot10°)(tan 20°cot 20°)(1)

[ sec20 —tan? 0 =1, sin2 0 + cos? 0 = 1 and tan 45° = 1]

2

MDA
=2
sec? (90° — 0) — cot? 0
2(sin? 25° + sin’ 65°)

2cos60° tan?28° tan?62°
3(sec?43° — cot?47°)

cosec? 0 — cot? 0
2[sin? 25° + sin?(90° — 25°)]

2cos?60° tan? 28° tan?(90° — 28°)
3[sec? 43° — cot?(90° — 43°)]

1
2(sin? 25° + cos? 25°)

12
2(5) tan? 28° cot? 28°

+ 2 2
3[sec” 43° — cot”(90° — 43°)]

[+ sin (90° — 0) = cos 0, cos 60° = %,
tan (90° — 0) = cot 0 and cot (90° — 0) = tan 0]
2
)
2(1) 3

[ sin?2 0 + cos? 0 =1 and sec? O — tan? 0 = 1]

1
_(1 1 . 1y_1 .1
_(2)+(2X3j_2+6

_3+1_ 4
6 6
-2
3
(i) sin%20° + sin?70°  sin (90° — 6) sin @
c0s%20° + cos?70° tan®
, cos (90° - 0) cos O
cot6

_ sin?20° + sin%(90° — 20°) cos® sin® sinH cosH

0s%(90° — 70°) + cos? 70° sin@ cos6
cosO sin 6

sin220° + cos220°  cos6 sin® cosO
sin?70° + cos? 70° sin©

cos0 sin 6 sin 6

cos 0
[ sin (90° - 0) = cos 6 and cos (90° — 0) = sin 0]
1

1+ (cos? 8 + sin? 0) [ sin? 0 + cos? 0 = 1]

(viii)

14. (i)

(i)

(i)

(it)

=1+1 [

=2

2sin 68° 2tan (90° — 15°)
0s22° 5cot 15°

B 3tan 40° tan 20° tan 50° tan 70°
5(sin?70° + sin?20°)

sin? @ + cos? 0 = 1]

_ 2sin(90° - 22°)  2cot15°
- cos22° 5cot15°
_ 3(tan 20°tan 70°)(tan 40° tan 50°)
5[sin? 70° + sin?(90° — 70°)]
_ 2c0s22° 2
c0s22° 5

B 3[tan 20°tan (90° — 20°)][tan 40° tan (90° — 40°)]
5(sin?70° + cos? 70°)
[ sin (90° — 6) = cos 6]

o 2 3(tan 20° cot 20°) (tan 40° cot 40°)
- 5 5(1)
[ tan (90° — 0) = cot 6 and sin? O + cos? O = 1]

2300

5 5
_10-2-3_5

5 5
=1

LHS = cos (73° + 6)
= sin [90° — (73° + 0)]
=gin [90° — (73° + 0)]
[ cos 6 = sin (90° — 0)]
= sin (90° — 73° - 0)
= sin (17° - 0)
= RHS
LHS = tan (30° - 6) = cot [90° — (30° — 6)]
[ tan 6 = cot (90° — 0)]
= cot (90° - 30° + 0)
= cot (60° + 0)
= RHS
tan 6 = cot (30° + 0)
= cot (90° — 6) = cot (30° + 6)
[+ cot (90° — 0) = tan 6]

= 90°-0=30°+0
= 20 = 60°
= 6 = 30°

sec 2A = cosec (A — 42°)
= cosec (90° — 2A) = cosec (A — 42°)
[ cosec (90° — 6) = sec 0]

= 90° — 2A = A —42°
= 3A =90° + 42°
= 3A =132°
= A =44°

tan 26 = cot (6 — 24°)
= cot (90° — 260) = cot (6 — 24°)

[+ tan (90° — A) = cot A]

= 90° — 20 = 6 —24°
= 30 =90° + 24°
= 30 = 114°
= 0 = 38°



(iv) sin 30 = cos (6 — 6°)
= cos (90° — 30) = cos(6 — 6°)
[ sin © = cos (90° - 0)]

[Given]

= 90° - 30 = 0 - 6°
= 96° = 46

= 96° _ o0
= 0= - =24

Hence, 6 = 24°
(v) tan 36 = cot (0 — 6°)
= cot (90° — 30) = cot (0 — 6°)
[ tan 6 = cot (90° — 0)]

[Given]

= 90° - 30 = 0 — 6°

= 96° = 40
_96° _ 50

= 0= - =24

Hence, 6 = 24°
(vi) sec 4A = cosec (A - 20°)
= cosec (90° — 4A) = cosec (A - 20°)
[ sec 6 = cosec (90° — )]

[Given]

= 90° —4A = A - 20°
= 110° = 5A
= A= o
5
Hence, A = 22°
(vif) sin (0 + 24°) = cos 0 [Given]
= sin (0 + 24°) = sin (90° - 0)

[ cos 6 = sin (90° - 0)]
6 +24°=90°-0
20 = 90° — 24°
26 = 66°
6 =33°

Luuy

Hence, 6 = 33°

(viii) cot (140 — 15°) = tan 6 [Given]

= cot (146 — 15°) = cot (90° - 0)
= 140 — 15° =90° - 0
= 156 = 105°
105° o
= 0= 5 = 7
Hence, 0 = 7°
(ix) sec (40 + 40°) = cosec 0

[ cosec 6 = sec (90° — 0)]
= sec (40 + 40°) = sec (90° - 0)
= 46 + 40° =90° -0
= 56 = 50°
= 6 = 10°
Hence, 6 = 10°
16. (i) tan (55° - 6) — cot (35° + 0)
= cot [90° — (55° — 0)] — cot (35° + 6)
[ tan 6 = cot (90° — 0)]
= cot (90° — 55° + 0) — cot (35° + 0)
= cot (35° + B) — cot (35°+0) =0
(ii) cosec (65° + 0) — sec (25° — 6)
= sec [90° — (65° + 0)] — sec (25° — 0)]
[ cosec 6 = sec (90° - 0)]
sec (90° — 65° — 0) — sec (25° - 0)
sec (25° — 0) — sec (25° — 0)
=0

17. (i) cos (40° — 0) — sin (50° + 0) +

(7ii) sin (42° + 0) — cos (48° — 0) + cosec (11° + 0)
- sec (79° - 0)
= cos [90° — (42° + 0)] — cos (48° - 0)
+ sec [90° — (11° + 0)] — sec (79° — 6)
[sin © = cos (90° — 0) and cosec 6 = sec (90° — 0)]
= cos (90° — 42° — 6) — cos (48° — 0) + sec (90° — 11 — 6)
—sec (79° — 0)
= cos (48° — 0) — cos (48° — 0) + sec (79° — 0)
—sec (79° - 0)
=0
(iv) cosec (65° + 0) — sec (25° — 0) + tan (55° — 0)
— cot (35° + 0)
= sec [90° — (65° + 0)] — sec (25° — 0)
+ cot [90° — (55° — )] — cot (35° + )
[ cosec 6 = sec (90° — 0) and tan 0 = cot (90° — 0)]
= sec (90° — 65° — 0) — sec (25° - 0)
+ cot (90° — 55° + 0) — cot (35° + 0)
= sec (25° — 0) — sec (25° — 0) + cot (35° + 0)
— cot (35° + 0)
=0
cos” 40° + cos? 50°
sin? 40° +sin? 50°
= cos (90° — (50° + 0)) — sin (50° + 0) +
cos? (90°-50°) + cos? 50°
sin? 40° + sin? (90°—40°)

b 2 o 2 o
= sin (50° + 0)  sin (50° + 0) + Sm50"+cos 507
sin“ 40° + cos” 40°

1
0 =
= +1

=1
(ii) cos (50° + 0) — sin (40° — 0) + cot 1° cot 10°
cot 20° cot 70° cot 80° cot 89°
= sin [90° — (50° + 0)] — sin (40° — 6)
+ (cot 1° cot 89°) (cot 10° cot 80°)
(cot 20° cot 70°)
[ cos 6 = sin (90° — 0)]
= sin (90° — 50° — ) — sin (40° - 6)
+ [cot 1° cot (90° — 1°)] [cot 10° cot (90° — 10°)]
[cot 20° cot (90° — 20°)]
= sin (40° — 0) — sin (40° — 0) + (cot 1° tan 1°)
(cot 10° tan 10°) (cot 20° tan 20°)
[ cot (90° — 0) = tan 6]
=0+ 1)@ @)
=0+1
=1
(ii7) tan 12° tan 38° tan 52° tan 60° tan 78° + cot (55° — 0)
— tan (35° + 0) + sin (40° + 0) — cos (50° — 0)
sinZ40° + sin250°
c0s>40° + cos?50°
= (tan 12° tan 78°) (tan 38° tan 52°) tan 60°
+ tan [90° — (55° — 0)] — tan (35° + 0)
+ cos [90° — (40° + 6)] — cos (50° — 6)
. sin? 40° + cos?(90° — 50°)
sin?(90° — 40°) + cos? 50°
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[ cot 6 = tan (90° - 0), sin 6 = cos (90° — 0)
and cos 0 = sin (90° — 0)]

= [tan 12° tan (90° — 12°)] [tan 38° tan (90° — 38°)]
tan 60° + tan (35° + 0) — tan (35° + 0)
sin” 40° + cos” 40°
sin 50° + cos” 50°

= (tan 12° cot 12°)(tan 38° cot 38%)tan 60° + 0 + 0 + %

+ cos (50° — ) — cos (50° — 0) +

[ sin? © + cos? O = 1]
=1) (1) (V3)+1 [Putting tan 60° = /3 ]
=3 +1
cos? (45° + 6) + cos? (45° — 6)

tan (60° + 6) tan (30° — 6)

(iv)

_ sin?[90° — (45° + B)] + cos? (45° - )
~ cot[90° — (60° + 6)]tan (30° — 6)
[ cos 6 =sin (90° — 6) and tan 6 = cot (90° — 0)]
_ sin? (45° — 0) + cos® (45° — 0)
" cot(30° — 0) tan (30° — ©)

= % [ sin? © + cos? O = 1]
=1

18. tan A = cot B [Given]
= cot (90° — A) = cot B[ tan A = cot (90° - A)]
= 90°-A =B
= A + B =90°

Hence, proved.

A+ B+ C=180°
[Sum of angles of a triangle is 180°]

19. (i)

= A +B=180°-C
A+B _180°-C v _ C
= 2 = 5 =90 5
A+B) _ . C) _ C
= tan( 0 )—tan (90 2) = cot >

[ tan (90° — 0) = cot 0]

Hence, tan(A;Bj = cot % proved.
(i) A+ B+ C=180°
[Sum of angles of a triangle is 180°]
= B+C=180°-A
B+C _ 180°- A
= 2 T 2
_ome . A
=90 0
B+C) _ . o A
= sm( 5 )—sm(% 2)
= Cos A
B 2

[ sin (90° — 0) = cos 0]
B+C
2

Hence, sin ( ) = cos % proved.

(iif) A+B+C=180°
[Sum of angles of a triangle is 180°]

A+B+C 180°
- —_— =

2 2
- A;B+% = 90°
= % = 900—(‘6‘;3)
= sec% = sec(90°—(A;BjJ

U
)
®
o)
|
Il

¢ cosec A+B
2 2

C

A+B
Hence, cosec = sec > proved.

20. A +B+C=180°
[Sum of angles of a triangle is 180°]
A + B+ 90° = 180°
A +B=90°
B=90°-A (1
LHS = tan A tan B
= tan A tan (90° — A) [Using (1)]
=tan A cot A [ tan (90° — A) = cot A]
=1=RHS
sin A cos B + cos A sin B
sin A cos (90° — A) + cos A sin (90° — A)
[Using (1)]

Ly

—
-
=

(i) LHS

=sin A sin A + cos A cos A
[ cos (90° — A) = sin A and sin (90° — A) = cos A]
=sin® A + cos® A
=1=RHS
21. A+ B+ C=180°
[Sum of angles of a triangle is 180°]
A + B+ 90° = 180°
A +B=90°
B =(90° - A)
and A = (90° - B) }
0) LHS = sin? A + sin? B
=sin? A + sin? (90° — A)

=sin? A + cos?2 A
[ sin (90° — A) = cos A]

Uy

(1)

[Using (1)]

=1=RHS

() LHS =1 + cot? A = 1 + cot? (90° — B)
[Using (1)]
=1+tan®’B [+ cot (90° — B) = tan B]
=sec? B
= RHS
22. (i) x sin (90° — 6) cot (90° — 6) = cos (90° — 6)
= X cos 0 tan 0 = sin 0
sin®
0s9
= x=1
Hence, x =1

= x cos 0 =sin 6




(i1) sec © cosec (90° — 0) — x cot (90° - 0) =1

= secOsecO—xtan O =1
= sec2f—1=xtan O
= tan? © = x tan 0
[-1+tan?0 =sec? ® = sec?2 O — 1 = tan? 0]
= tan 0 = x

Hence, x= tan 0

For Standard Level

23. (i) LHS = tan? A sec? (90° — A) - sin? A
cosec? (90° — A)
= tan? A cosec? A —sin? A sec? A
.2
= tan? A cosec? A — sm2A
cos“ A
= tan? A cosec? A — tan? A
= tan® A (cosec?> A - 1)
= tan? A cot? A
[+ 1+ cot? A = cosec? A]
=tan? A x %
tan“ A
=1
= RHS
I _ « 2 o 2 o
(i) LHS = \/l—sm (90 —9)+\/4—451n (90°-6)
= \/1—c0526+\/4—4(:0526
= /sin?0 ++/4sin?0
=sin 0+ 2sin 0
=3 sin 0
= RHS
sec(90°—0)cosecd—tan(90°—-6)cot6 +
(cos2 35° + cos> 55°)
(ifi) LHS =
tan5°tan15°tan 45°tan 75°tan 85°
cosecGcosece—co’ceco’c9+(Cos2 (90°—55°)+ cos? 55°)
B (tan(90°—85°)tan85°)(tan(90°—75°)tan75°)tan45°
cosec’0—cot? 0+ (sin2 55° + cos? 55°)
~ (cot85°tan85°)(cot75°tan75°)(1)
__1+1
(MH(D)(1)
[ cosec?8 — cot? 8 = 1 and sin? 0 + cos? 6 = 1]
=2
= RHS
2. () sec”(90°—0)—cot’®  2sin?30°tan> 32°tan> 58°
2(sin®65°+sin*65°)  3(sec”33°— cot” 57°)

cosec’0 —cot? 0
2(sin® (90° - 65°) +sin® 65°)

2sin” 30°tan” (90° - 58°) tan? 58°
3(sec? (90°~57°) — cot? 57°)

1 2sin? 30°cot? 58°tan? 58°

- 2 (cos2 65° + sin? 65°) 3 (cos ec?57° - cot? 57°)

(i)

2
2X| =
=> -+ 3(1) [ sin?2 0+ cos? 0 =1,
cosec? @ — cot?® = 1 and sin 30° = %]
1,1
3+1
~ 6
4
6
- 2
3
sin(90°—0)cosec(90°-0)cotd  cot(90°-0)

sec(90°—(9)cos(90°—6)tar1(90°—6)Jr tan6

cos? 25° + cos? 65°
tan17°tan42°tan 45°tan 48°tan 73°

tan 0
tan®

cos? (90° - 65°) + cos? 65°

cosBsecOcotd
cosecOsinBcotO

(tan (90°-73°)tan73°)(tan (90° - 48°) tan 48°) tan 45°
sin” 65°+ cos* 65°

(cot73°tan73°)(cot 48° tan 48°) tan 45°

1

QIO

= 1+1+1

= 3

= 1+1+

= 1+1+

25. cos (70° + 0) — sin (20° — 0) + cos 1° cos 2° cos 3° ...

26.

Uy

U
S
S

cos 90° + [tan 11° tan 32° tan 45° tan 58° tan 79°
+ sin 58° sec 32°] + cos 58° cosec 32°
cos (90° — (20° — 6) — sin (20° — 0) + cos 1° cos 2°
c0s3° ... x 0 + [(tan (90° — 79°) tan 79°]
(tan (90° — 58°) tan 58°) tan 45° + sin 58° x
1 1
— 1+ 58° x ————
cos(90°—58%) | * €% 98X i T0°—58)
sin (20° — 6) — sin (20° — 0) + 0 + [(cot 79° tan 79°)
cos 58°
cos 58°

(cot 58° tan 58°) + s%n58
sin 58°
0+0+[(M)@M+1]+1
1+1+1
3
A+ B+ C=180°

[Sum of angles of a triangle is 180°]
= A+B+C-2B=180°-2B

= A-B+C=180°-2B
- A-B+C _ 180°-2B
2 2
=90°-B
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27.

28.

= sec (A%M) = sec (90° — B) = cosec B
[ sec (90° — 6) = cosec 0]
Hence, sec (%) = cosec B proved.
(i) A+ B+ C=180°
[Sum of angles of a triangle is 180°]
= B+C=180°-A
B+C _ 180°-A _ o0 A
= > = 5 =90 5
=  cosec? (B + C) = cosec? (90° - é)
2 2
> (B+ C) 2 A
=  cosec ( 5 5
[ cosec (90° — 0) = sec 0]
=  cosec? (B;C) =1+tan®> = A
[sec2 0 =1+ tan? 0]
=  cosec? (B+C) é =1
2 2
Hence, cosec? (%) - tan? % =1 proved.

A +B+C+D=360°
[Sum of angles of a quadrilateral is 360°]
= A +B=2360°-(C+D)
N (A+B)_360°—(C+D)
4 B 4

A+B o (C+D
= 1 =90 ( 1 )

A+

)
)-ofo-(32]
+ ) i (C+Dj
4
[ cos (90° —
Hence, cos (AZBj = sin (%) proved.

0) = sin 0]

sin 0 + cos 6 = V2 sin (90° - 0)
= Sin 0 + cos 8 = ~/2 cos 0
= sin 0 = /2 cos 6 — cos 0
= sinG:cosG(x/E—l)
- 1 :cose
J2 -1 sin®
1 2+1
= = cot 0
2-1 2+l
V2+1
= 51 = cot O
= V2 +1=cot®

Hence, cot 0 = V2 +1

29.

30.

For
1.

2rgo _ 210
4[5“ 997 — cot” 31 j—g Sin 90° + 3 tan? 56° tan? 34°

3
2
3
2 2
sec”(90° — 31°) — cot” 31° 2
+ 3 tan? 56° tan? (90° - 56°) = %
[ sin 90° = 1]
- 4 cosec? 31° — cot? 31° 2
3 3
+ 3 tan® 56° cot? 56° = %
[ sec (90° — ) = cosec 0, tan (90° — 6) = cot 0]
1 2 x
4212 v3)=2% [ 20— cot20 = 1
= (3) 3 +3(1) 3 [ cosec? 0 — cot?> 0 = 1]
4 2 _x
- 3737373
= 4-2+9=x
= 11 =x

Hence, x = 11

sin’B

cos? A

LHS = tan A ta1.1B + tan A cotB B
sin AsecB

tan Atan (90°— A) + tanA cot (90° - A) sin? (90°—A)
sin A sec (90° — A) cos? A
[ A+B=90°= B=(90°-A)]
_ [tanAcotA+tan Atan A cosZ A
- sin A cosec A cos? A
[ tan (90° — A) = cot A, cot (90° — A) = tan A
and sin (90° — A) = cos A]

(1+ tan?A) — (1)

= tan® A

=tan A = RHS
CHECK YOUR UNDERSTANDING

— TRUE OR FALSE ————

Basic and Standard Levels
False

tan has no meaning where as

A= perpendicular in right AABC,

tan
base

where ZA is an acute angle.
True

In right AABC, sin A = % and sin B = %



B
c
a
C b A
Now, sin A =sin B
a _b
= £-Z
c ¢
= a=b
= ZA = /B
[Angles opposite to equal sides]
False

cos? 27° — sin? 63° = cos? 27° — sin? (90° — 27°)
= cos? 27° — cos? 27°
[ sin (90° — 6) = cos 0]

=0
False
sin 75° — cos 75° = sin 75° — sin (90° — 75°)
= sin 75° — sin 15° > 0
[ sin B increases as 6 increases]
True
N sin 5a. = cos a and 5a < 90° [Given]
= sin 5a = sin (90° — a)
[ cos a = sin (90° — )]
= 50 =90° - a
= 5a + a = 90°
= 60 = 90°
90°
= =15°
= o 3 5

Now, tan 3o = tan (3 x 15°) = tan 45° =

— MULTIPLE-CHOICE QUESTIONS ———

For Basic and Standard Levels

1.

(c) cos 15° + cosec 15°
sin 75° + sec 75°
= sin (90° — 15°) + sec (90° — 15°)
= cos 15° + cosec 15°
[ sin (90° — 6) = cos 6, sec (90° — 6) = cosec 6]
()1
cosec A sec (90° — A) — cot A tan (90° — A)
= cosec A cosec A — cot A cot A
[ sec (90° — A) = cosec A, tan (90° — A) = cot A]
=cosec? A —cot? A =1 [ cosec? A —cot? A =1]
(@) 0
cos 36° cos 54° — sin 36° sin 54°
= cos (90° — 54°) cos 54° — sin (90° — 54°) sin 54°
= sin 54° cos 54° — cos 54° sin 54°
[ cos (90° — ) = sin 6, sin (90° — 6) = cos 0]
=0

.2

sin18° tan26° _ sin (90° - 72°)  tan (90° - 64°)
cos72°  cot64° cos 72° cot 64°
_ Cos72° cot64°
c0s72° cot64°
[ sin (90° — 6) = cos O, tan (90° — 6) = cot 0]
=1+1=2
. (b) 2
tan 55° o R o .
ot 35° + cot 1° cot 2° cot 3° ... cot 89
_ tan (90° - 35°) R R . .
= ot 35° + (cot 1° cot 89°) (cot 2° cot 88°)
... (cot 46° cot 44°) cot 45°
_ cot35°

= ot35° + [cot 1° cot (90° — 1°)] [cot 2° cot (90° — 2°)]
... [cot 46° cot (90° — 46°)] cot 45°
[ tan (90° — 0) = cot 6]

=1 + (cot 1° tan 1°) (cot 2° tan 2°)
... (cot 46° tan 46°) cot 45°
[ cot (90° — 0) = tan 6]

=1+ @ ..1)®1@ [ cot 45° =1]
=1+1=2
. (©)0

sin (60° + 0) — cos (30° — 0)
= sin (60° + 6) — sin [90° — (30° — 0)]

[ cos 6 = sin (90° - 0)]
= sin (60° + 0) — sin (60° + 0) = 0

. (©0

cosec (69° + 0) — sec (21° — 0) — cot (35° — 0) + tan (55° + 0)
= cosec (69° + 0) — cosec [90° — (21° — 0)] — cot (35° — 0)
+ cot [90° — (55° + 0)]
[ sec 6 = cosec (90° — 0), tan 6 = cot (90° — 0)]
= cosec (69° + 0) — cosec (69° + 0) — cot (35° — 0)
+ cot (35°-0) =0

. (c) 17

17 sec? 29° — 17 cot? 61° = 17 sec? 29° — 17 tan? (90° — 61°)
[ cot 6 = tan (90° — 0)]

=17 sec? 29° — 17 tan? 29°

=17 (sec? 29° — tan? 29°)

=17 x1 [

=17

sec2 @ —tan? 0 = 1]

. (b) sin

\/cosecotcosecﬁ — cosa sinf

= \/cosoccosec (90° — o) — cosasin (90° — o)

[ o+ B=90°=B=90°-q]
= \/COS(XSGC(X — COSOLCOS

[ cosec (90° — a) = sec a, sin (90° — o) = cos a]
= VJ1-cos’a

= /(sin® at)

[-sin? o+ cos? =1 =1-cos? a = sin? a]
=sin a [+ sin a > 0 of all acute angles]

(_;; | s9|3uy Asejuawa|dwo) Jo soney dlawouos|
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10.

11.

12.

13.

14.

15.

16.

(c) 27°
cos (81° + 0) = sin (k - 6)

3 [Given]

= sin [90° — (81° + 0)] = sin (g - ej

[ cos 6 = sin (90° - 0)]
k
o _ -4 _ e
= 9° -0 3
o_ k
= 9° = 3
= k=27°
©6
€0s20° 2co0sH _k [Given]
sin70°  sin(90°-0) 2
_, cos (90°-70°) _ 2cos® _ k
sin 70° cos0 2
[ sin (90° — 6) = cos 0]
- sin70° _k
sin70° 2
_k
= 1+2= >
[ cos (90° — 6) = sin 0]
_k
= 3= >
= k=6
(b) 45°
sin © = cos 6 [Given]
= sin 6 = sin (90° — 6)
[~ cos 6 = sin (90° - 0)]
= 6=90°-0
= 26 = 90°
= 0 = 45°
(b) 90°
tan A = cot B
= tan A = tan (90° — B)
[ cot B = tan (90° — B)]
= A=90°-B
= A +B=90°
@1
cos 96 = sin 6 and 96 < 90°  [Given]
= cos 90 = cos (90° — 0)
[ sin © = cos (90° - 0)]
= 96 =90° -0
= 106 = 90°
= 6=9°
Now, tan 50 = tan 5(9°) = tan 45° =1
(@) 36°
tan 26 = cot (6 — 18°)
= cot (90° — 260) = cot (6 — 18°)
[ tan 6 = cot (90° — 0)]
= 90° -20 =6 -18°
= 108° = 360
= 0 = 36°
(c) 24°
sec 40 = cosec (6 — 30°) [Given]

17.

18.

= cosec (90° — 40) = cosec (6 — 30°)
[ sec 6 = cosec (90° — 0)]
= 90° — 46 = 6 — 30°
= 56 = 120°
= 0 = 24°
(a) 29°

sin 3A = cos (A — 26°)
= cos (90° — 3A) = cos (A — 26°)
[ sin 6 = cos (90° — 0)]

[Given]

= 90° - 3A = A - 26°
= 116° = 4A
= A =29°
(d) 20°

cos (40° + A) = sin 30° [Given]
= cos (40° + A) = cos (90° — 30°) = cos 60°

[ sin A = cos (90° — A)]

= 40° + A = 60°
= A =20°
ALTERNATIVE METHOD

cos (40° + A) = sin 30° [Given]
= cos (40° + A) = % = cos 60°
= 40° + A = 60°
= A =20°

For Standard Level

19.

20.

@2

sec? 54° — cot? 36°

5 3 + 2 sin? 38° sec? 52° — sin? 45°
cosec” 57° — tan“ 33°

2 o _ 2 o _ o
_ _sec £54 tan 290 36°) +2 cos? (90° — 38%)
cosec” 57° — cot“(90° — 33°)

sec? 52° — sin? 45°
[ cot & = tan (90° - 0), tan 6 = cot (90° — 0)]
2 o — 2 o
= S&C 25 4° — tan 25 4 + 2 cos? 52° sec? 52° — sin? 45°
cosec” 57° — cot” 57°

2
1 5 1
1 +20 (\/—2)

. 1
s sec?@—tan?0 =1, cosec? 0 — cot? 0 = 1, sin 45° = ——
[ \/E]
_ 21 _, 1_5
=1+2 2 =3 )
@1

cosz(45° -0)+ cos2(45° + 0)
tan?(30° — 6)tan?(60° + 6)

_ sin?[90° — (45° — 0)] + cos?(45° + 0)
~ tan?(30° — 0)cot?[90° — (60° + 0)]
[ cos 6 =sin (90° — 6), tan 6 = cot (90° — 6)]
_ sin%(45° + 0) + cos?(45° + 6)
~ tan?(30° - 8)cot?(30° — 0)

-1 [ sin 0 + cos? 0 = 1]
-1



21. (b) 4

22,

23.

24,

cos? 20° + cos? 70° 2 .
— — == [Given]
2(sin®59° + sin®31°)  k
cosz(90° —70°) + cos? 70° _2
2[sin®59° + sin%(90° — 59°)] K
sin?70° + cos?70° 2
= - 2 =%
2(sin“ 59° + cos” 59°) k
[ cos (90° — 0) = sin 0, sin (90° — 0) = cos 0]
- 12
2 7k
[~ sin2 © + cos? 6 = 1]
= k=4
1
@ 3
sin @ —cos 6 =0
= sin 6 = cos 0
= sin 6 = sin (90° — 0)
= 6=90°-0
= 26 = 90°
= 0 = 45°
Now, sin® 0 + cos® O = sin® 45° + cos® 45°
= (sin 45°)° + (cos 45°)°
] )
V2 V2
_1,.1_2
“878738
-1
4
®) V2 -1
sin 0 + cos 6 = v/2 cos (90° — 6) [Given]
= sin 0 + cos 0 = /2 sin 0
= cos @ = V2 sin 6 —sin 0
= cos9=sin6(x/§—1)
cos® _ _
- G
= cotf=+2 -1
A
(d) cos >
A+ B+ C=180°
[Sum of angles of a triangle is 180°]
= B+C=180°-A
N B+C _ 180°- A
2 2
_omp_ A
90 5
B+C) . o A
= sm( 5 ) —sm(90 2)
= sin(B;C)=cos%

25. (D) cos 2

tUus ol il

cos (a+PB)=0
cos (o + PB) = cos 90°

[Given]

o+ B =90°
o+ P —2B=90°-2p
o - B =90°-2p

sin (o — B) = sin (90° — 2B)
sin (o — B) = cos 23
[ sin (90° — 6) = cos 0]

— SHORT ANSWER QUESTIONS ———

1.

For Basic and Standard Levels

cos0 cos (90° — 0)

LHS = =% (90° - 0)

cos0sin®
tan 6
[ cos (90° — 0) = sin O, cot (90° — 0) = tan 0]
_ cosBsin6
sin @
cos0

= cos? 0
= RHS

tan 68° + sec 68° = tan (90° —22°) + sec (90° —22°)

= cot 22° + cosec 22°

cos? 67 ° — sin? 23° = cos? (90° — 23°) — sin? 23°

= sin? 23° — sin? 23°

=0

For Standard Level

4. cot 0 tan (90° — 0) — sec (90° — 0) cosec 0 + sin? 65°

+sin? 25° + /3 tan 5° tan 45° tan 85°

= cot 0 cot O — cosec O cosec 0 + sin? 65°

+sin? (90° — 65°) + /3 tan 5° tan (90° — 5°) tan 45°

[ tan (90° — 0) = cot 6, sec (90° — 0) = cosec 0]

= (cot? 0 — cosec? 0) + sin? 65° + cos? 65° + /3 tan 5°

cot 5° (1)
[ sin (90° — 6) = cos 0,
tan (90° — 0) = cot 0 and tan 45° = 1]

=-1+1+3()

[ cosec? © — cot? & = cot? B — cosec? § = 1]

A+B+C=180°
[Sum of angles of a triangle is 180°]

B+C=180°-A

B+C o0 A
2 =90 2
B+C A
2 _ 2 o_ 43
COSGC( 5 ]— cosec” | 90 2)
cosec? B+C] = sec? A
2 2
B+ C A
2 _ 2 &
cosec( 5 j—1+tan 5
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B+C A
2 | 2T~ _ 22 -1
= cosec ( 2 ) tan 2

Hence, proved.
A+ B+ C=180°

[Sum of angles of a triangle is 180°]

= A+ B +90°=180° [ £C =1 right /]
= A + B =90°
= sin (A + B) = sin 90°
= sin(A+B)=1
Also A+ B=90°
= cos (A + B) = cos 90°
= cos (A+B)=0

UNIT TEST 1

For Basic Level
@1

cosec O =2
= cosec2 9 = 4
= cosec?f-1=4-1
= cosec29-1=3
= cot?29=3

[- 1+ cot? = cosec? 6 = cosec? O — 1 = cot? 0]

= cot 0= /3 )
Also cot 0 = /3 p [Given] (2)

From (1) and (2), we get

Br=3

= p=1
. (b1
tan 45° __ 1 _1_y
sin30°+cos60° 1 _ 1 1
2 2

V3 +1
. (¢
(© 22

sin (A + B) = sin A cos B + cos A sin B
= sin 75° = sin (45° + 30°)
sin 45° cos 30° + cos 45° sin 30°

1 3 11

2 2 " ho2

_B+1

C 22

. (O
tan A =1

and sin B = % [Given]
= tan A = tan 45°
and sin B = sin 45°
= A =45°
and B = 45°

cos (A + B) = cos (45° + 45°)

5.

10.

11.

= cos 90°

=0
(a) 30°
3tan2 A-1=0,0°< A <90° [Given]
1
2 - =
= tan® A = 3
= tan A = L
J3
= tan A = tan 30°
= A =30°
sin A
)
1-sin?A
sin? A + cos? A =1
= cos? A=1-sin? A
= cos A = +4/1—sin? A
= cos A = Y1-sin?A
[ cos A > 0 for acute angles]
_ sinA
fan A = cosA
_ sin A
J1-sin?A
dx=1

x sin (90° — 0) cot (90° — 6) = cos (90° — 0)
[0 = 0] [Given]

= X cos O tan 6 = sin 6

= X cos 0 sin =sin 0
cos0

= x=1

()0

sin (22° + 0) — cos (68° — 0)
= sin (22° + 0) — sin [90° — (68° - 0)]
[ cos 6 = sin (90° — 0)]
= sin (22° + 0) — sin (22° + 0)

=0
. (b) 90°
sin 30 = cos 46 [Given]
= sin 30 = sin (90° — 40)
[ cos 6 = sin (90° — 0)]
= 36 =90° - 40
= 76 = 90°
sec 2A = cosec (A - 42°)
where 2A is an acute angle
= cosec (90° — 2A) = cosec (A — 42°)
[ sec © = cosec (90° — 0)]
= 90° — 2A = A — 42°
= 90° + 42° = 3A
= 132° = 3A
= A =44°
cos 75° sin 12°
- 18° 72°
sin15°  cos78° O 87 cosec
_ cos(90°-15°)  sin(90° - 78°)
- sin 15° cos 78°



12,

13.

14.

— cos 18° cosec (90° — 18°)

sin15°  cos78° o o
= sini5® " cos7ee oS 18° sec 18
[ cos (90° — 0) = sin O, sin (90° — 6) = cos 6,
and cosec (90° — 0) = sec 0]
=1+1-1
A+B+C=180°
[Sum of angles of a triangle is 180°]
= A+B=180°-C
A+B o0 C
= 7 = 90 2
A+B) _ . C
= cosec ( 2 ) = cosec (90 2)
= cosec A+B ) _ sec <
2 2

[ cosec (90° — ) = sec 0]

Hence, cosec (A + B) = sec % proved.
cos A +sin A = /3 [Given]
= (cos? A +sin? A) + 2sin A cos A =3
[Squaring both sides]
= 1+2sin AcosA=3
[ sin? A + cos? A = 1]
= 2sin Acos A=3-1=2
= sin Acos A=1
_ 1
= " sinAcosA
. 2 2
A + cos” A
1= sin
- sin A cos A
[Putting 1 = sin? A + cos? A]
N _ sin? A cos® A
sin A cosA sin A cos A
- 1= sin A Ccos A
cosA sin A
= 1=tan A + cot A
Hence, cot A + tan A =1 proved.
LHS = sec® 6 — sin?0 — 2sin* 6
2cos* 0 - cos* 0
e sin?0 | 1-2sin?0
c0s%0 | 2cos?0 -1
.2
=sec? 0 — tan? 0 %
2(1-sin“0) -1

[ sin? 0 + cos? ® =1 = cos? 0 =1 —sin? 0]

=sec? 0 — tan? 0 %
2-2sin“6-1

=sec? 0 — tan? 0 m
1-2sin?6

=sec?f-tan’ 0 =1
[- 1+ tan? 0 = sec? ® = sec? B — tan? 0 = 1]
= RHS

15. LHS = (m? + n?) cos® B

cos o 2 cos o 2
= [(cosﬁj +(sin[3j ‘|COSZB

2 2
COos™ o COSs™ O
powrabeerd L
cos“f  sin

1
cos? a.

cos? o

cos?Bsin’p

1
cos? a

2
——————— | cos
cos?Bsin? B ]

—t cos?
cos’B  sin? BJ

) 2
sin“ B + cos B] cos? B

p

[ sin? B+ cos? B =1]

cos’ o,
sin’p

- (coay

=n? = RHS

UNIT TEST 2

For Standard Level
1. (b) 60°, 15°

(sec A-2) (tan3A-1)=0 [Given]
Either sec A-2=0 or tan3A-1=0
= sec A =2 or tan 3A =1
= sec A =sec 60° or tan 3A = tan 45°
= A = 60° or 3A = 45°
= A =15°
Hence, measure of A is 60° or 15°.
2. o
cos 0 = % [Given]

Let AABC be right A in which
ZABC = 0 and C = 90°

A
3k
0
B 2k C
Then, cos 0 = i—% = %

Let BC = 2k, then AB = 3k
In right AACB, we have
AB? = BC? + AC2

= (3k)% = (2k)? + AC2
= AC? = (9 - 4) k2 = 5k2
= AC = 5k
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.(6)73

Then,

seco= BB _ 3k _ 3
BC 2k 2
_AC _ 5k _ 5
tan 6 = BC = ok = 2
2 2
.'.25ec29+2tan26—7=2(%) +2[\/2§) _7

9,5

—2+2 7

_9+5-14

B 2

_0_

_2_()
3. (b) p*+4°

acos®+bsin®=pandasin®—->bcos6=gq

= 42cos’ 0+ b?sin? 0 +2abcos Osin 0 =p> ... (1)
and a? sin? O + b* cos® O — 2ab sin 0 cos 0 = ¢° .. (2

Adding (1) and (2), we get
a% (sin? 0 + cos? 0) + b? (sin? 0 + cos? 0) = p? + ¢°
= 2+ =p
[ sin? O + cos? B =1]

A

7sin? A +3cos2 A =4

andOSAS%

4sin? A+3sin?A+3cos?A=4

= 4 sin®> A + 3(sin? A + cos® A) = 4
= 4sin A+3=4
= 4sinffA=4-3=1
. 1
2 - =
= sin A—4
A= L
= smA—2
A =30°
cos A = cos 30° = %
. (a) 2 cosec 0
tan 0 tan 6 —k
secO+1 secO -1

1 1)
= tane(sec9+1+sece—1)_k

secO—1+secO+1
= tan 6 5 =k
sec”9—1
= tan9[2ze7cej =k
sec“0 -1
= tan 0 (ZSege) =k
tan” 0

[~ 1+tan? 0 =sec?® = sec?2® -1 = tan? 0]

Q[ =

2
sin© cosO -k
cosO | sin0
cos’ 0
sin O 2 cos> 0
=k
cosO (cos® )| sin2@
2 =
sin®

k = 2 cosec 0

3cos 6 =2sin0 [Given]
3 _ sinB
2~ cosH - (@)

4sin® 3cosH
4sin©® — 3cos 6

" 2sin® 6cosO
cos 6 cos 6

_ cos6 " cosO
2sin © + 6¢cos 6

[Dividing the num. and denom. by cos 6]

4x§—3
= —2— [Using (1)
2x§+6

3
9

cosec A = — [Given]

cosec? A = —

|
|
—

cosec? A -1 =

169 - 144 _ 25
144 144

25
144

5
12

12
5

2sin 0 B 3cos O
cos O cos 6

cot? A =
cot A =

tan A = (D

2sin® — 3cos O

~ 4sin@ _ 9cos 6
cos 6 cos O

4sin® — 9cos O

[Dividing the num. and denom. by cos 6]

_ 2tan06-3

" 4tan6-9
2><%—3

= [Using (1)]
4><€—9



24 -15

- _>5
48 — 45
5
9 5
= — X —
5 3
=3
8. Let ABC be a right A in which tan C = /3
B
c A

_AB _ 5 _ 3
Then,tanC—AC—\/_— 1

Let AB = +/3 k. Then, AC = k

In right AABC, we have
BC? = AB? + AC?

= (317 + (k7
=32 + k2
= 4k?
= BC =2k
sinB=£=L=l |
BC 2k 2
_AC _k _1
cosC=HE =%k T3 |
(1
e AB Bk _ B |
BC 2k 2
co AB _ 3k _ 3
sinC=%c =% ~ 2 |
- nc-l,1 .38 8
.s1nBcosC+COSBsmC—2 X 5 + 5 X 5
[Using (1)]
_ 1.3
“1 71
1+
T4
_ 4 _
_4_1
1 1
LHS = -
S secA + tanA cosA
_ (secA — tan A) Cec A
" (sec A+ tan A) (sec A— tan A)
_ se;A—tanzA —sec A
sec” A —tan” A
=sec A —tan A —sec A
[ sec? A —tan? A = 1]
=—tan A
RHS = —L 1

cosA  secA - tanA

secA +tan A
(secA —tanA)(secA + tan A)

=sec A —
secA + tan A
(sec? A — tan? A)

=sec A —sec A —tan A
[ sec? A —tan? A = 1]

=sec A —

=—tan A
1 1 1 1

Hence, =

10.

11.

secA+tanA cosA cosA secA —tan A

[Each is equal to — tan A]
LHS =sin A (1 + tan A) + cos A (1 + cot A)

. sin A cosA
= sin A(1+ cosAj + COos A(1+7sinA)

:SinA(cosA+sinA) +COSA(SinA+COSA)
cosA sin A

cosAsinA + cos® A
sin A

sinAcosA +sin® A
cosA

sin? AcosA +sin® A + cos® Asin A + cos® A
sin Acos A

sin® A + cos® A + sin? Acos A + sin Acos® A
sin Acos A

(sin A + cos A)(sin2 A + cos? A — sin A cos A)
+ sin A cos A(sin A+ cos A)

sin A cosA
_ (sinA +cosA)(1 - sin A cosA + sin A cosA)
B sin AcosA
_ sin A + cosA _ sin A cos A
sin A cos A sin A cos A sin A cos A
__1 L 1
cosA sin A

=sec A + cosec A
= RHS

3tan 25°tan 40° tan 50° tan 65° — % tan? 60°

4(cos2 29° + cos? 61°)

3tan 25°tan 65° tan 40° tan 50° — % (3)?

4[cos?(90° — 61°) + cos? 61°]
[ tan 60° = V3]
3tan25°tan (90° — 25°) tan 40°tan (90° — 40°) — %

4[sin?61° + cos? 61°]
[ cos (90° - B) = sin 0]
3tan 25°cot25°tan 40°cot40° — %

40)
[+ tan (90° — 0) = cot 0, sin? O + cos? O = 1]

3 6-—3

23(1)(1) 2 _ 2

4 4
3 1 3
== x = ==
2 4 8

a | s9|3uy Asejuawa|dwo) Jo soney dlawouos|
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12.

1 1 1
sec O =x+ — = 4 _ =
4x sec O + tan 0 (x+4x)+(x 4xj
2
1 1 1
20— 1 - 1 _ =
= sec 6—(x+4x) A
1) = 2X
= sec29—1=(x+4—) -1 1
* When tanez—(x—g),then
= tan? 0 = x% + 12 +2(x)(i)—1 1 1
16x 4x sec O + tan 6 = (x +E) + [—(x —Eﬂ
[~ 1+tan? 0 =sec?® = sec?2 -1 = tan? 0]
= fan2 0=+ 4 _ 1 :’H'z%_JH'z;L
16x2 2 X X
e _2
= tan? 0 = (x——) 4x
4x
= tanezi(x—%x) 2x
Hence, sec 6 + tan 6 = 2x or %,proved.
When tanez(x—flx),then





