9th Math Exercise 6.3
Q. 1 If 6 lies in first quadrant, find the remaining trigonometric ratios
of 6.
(i) sin 6 :§
Solution:

. n_2
st—3

Let AABC be a right angled triangle in which m/B =90°, and m/A =6
In right-angled AABC,

C

[]
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From (i) and (ii)% 3
By Pythagoras, theorem
b? =% + ¢?

(3 = (22 +¢?

9=4+c?

9—4=c?

5 =c?

JZ=y5

c =45

Remaining ratios:



_c_+5
ms@-b—3
a 2
tan 0 =— =—
N
b 3
cosec:@—a—2
sec@:Q:i
NG
c 5
COt_a_Z
(i) cos O =3

4
Let AABC be a right angled triangle is which m/B =90°,m/A =6, In A

ABC
C

M ZONE

b a W

e

c
0=-
cos 2

from (i) and (ii)
c_3
b 4
c=3b=4
By pythagoras theorem



b? =c? +a?

42 =32+4°
16 =9 +a?
16 =9 =42
2-7

-

Remaining ratios

sinﬂza:ﬁ

b 4
tan@zgzﬁ
Cb 34
cosecl =— =—
a7
b 4
seCG—C—3
S
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(iii) tan 0 =§
Solution:

1
tané?—2



Let AABC is a right - angled triangle in which m/B =90°,m/A =6
In AABC,tan 6 :% =
By colmparing (i) & (ii)

a

c 2
=>a=1c=2
By Pythagoras theorem
b2 =c?+a®
b? =22 +12
P=4+1
b* =5

=15
:>b=\/§

Remaining Ratios

sin@:%:L
5
Cos 9:£=—2—
5
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sind _e_1
b s
cosect 0 :%=@=\/§
sect =Q :ﬁ
C 2
(iv)sec 0 =3
Solution:
sec 6 =3
3
sec O = 1

Let AABC be a right-angled triangle in which m/B =90°,m/A8 In A

ABC,

, C

"as

From (i) and (ii)

By Pythagoras theorem
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=a~+cC
3% =a? + (i)
9=a%+1
9—1=qa?
8 =a?

Remaining Ratios

sin@z—:g

Solution:

cot 6 =

cot 6 =

SIS

2
Let AABC is a right angled in which =90°m/B =6



A e

2
In AABC
cot O :L—CI

By comparing (i).and (iii)

o=

By Pythagoras theorem
b> =c?+a®

b = (3)2 + (/2)?

b2=3+2=5

o =
< 1
o

N

ythagoras theorem
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b? =c? +a?

b = (3)2 + (4/2)?
b*=3+2=5
Vb2 =5

b =15

Remaining Ratios

Q

o _2_[2
sm@-b—\/g— 5
c 3_ 3
cos@-b—\/g— 5
tan@zgzﬂz 2
\/Z 3
cosec@zézﬁz\/E
a ﬁ p2

se V5

W |G

prove the follo
Q. 2 (sin O + cos 0)
(sin 8 + cos B)% =1+

L.H.S =(sin O + cos 0)? [ (a+b)?=a>+b>+ Zab]
= (sin 8)% + (cos O)? + 2sin Ocos O
=sin? 6 + cos? 9 + 2sin Bcos O
=1 + 2sin Ocos O
= RH.S [.sin? 0 +cos® 0 =1]
Hence proved
cos 0 _ _1
sin® tan @
Solution:




cos0 1
sin & tan 6O

LHs =90
sin 6

=cot 6
1
" tan 6
IlIHS=R.H.S
__cot O
1

tan 0
LHS=RH.S
sin 6

+ cos 6
_ cosect
sin 6 cos 6

cosecd sec O
sin 6 N cos 6

-1

LHS ~ cosecH ' sec O
=sin 6. - +cos€ L
= sin G- s1n9 -+
= SN ) Ii EM ZONE
=1
= RHS [

Hence proved

Q. 5cos? 0 —sin? 6 =2cos? 6 — 1 0o3uacaso
Solution:



cos? O —sin? 6 =2cos? 6
L.H.S =cos? 0 -sin? 0
= cos? 6 - (1 — cos? 6)
=cos? 8 —1+cos? 8
=2cos® 6 -1
L.HS = RH.S
Q. 0 cos? 0 —sin? 6 =1 -2sin? O
cos? O —sin? 0 =1-2sin? 6
L.H.S =cos? 6 —sin? O
=1-sin? 9 —sin? O [ sin? 6 + cos? 6 = 1]
=1-2sin 6

L.H.S
Q.7 1-sin 6 _ cos 6

cos 0  1+sin O

09306082

Solution:

1-sin6® _ .cos O
cos O w1 +sin 6

~ cos O(1 +sin 0)
_ 1-sin? 0
~ cos O(1 +sin 0)
_ cos? 0
~ cos O(1 +sin 6
_ cos O
"~ 14sin 0
L.LHS = RH.S
Hence proved

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

_1-sin 6

_ 2 _
Q. 8(sec O —tan 0) T+sin 0

Solution :



(sec 6 —tan 6)? = 1-sin0

"~ 1+sin 6
L.H.S =(sec O —tan 6)?
11 _sin@z,,sece_ 1
" lcos 6 cos O] ~ cos O
1-sin 6]° (. sinO _
_[ cos 0 ('cosQ_tane)
_(1-sin 0)?
cos? 6
_cin O)2
_A=sinOF o2 g =1 sin? 6)
1-sin? 6

_ (A=sin6)? . 5, ., _
TR [a?-Db? = (@ +Db)@a—b)]
_ (1 =sin O)(1 —sin 0)

(1 +sin 0)(L=sin 0)

:%: R.H.S
£ sin
I-(il 9(tan O + C =sec2TALEEM ZONE

Solution:
(tan O + cot O)? =se

L.H.S =(tan 6 + cot 0)?
_ [sin 6 cos 0]°
" |lcos 8 sin 6
sin? O + cos? 6
cos Bsin 0

1 2
- (cos Osin 6)
= (sec O - cosecH)?

=sec? 0 - coseccos? 0

= R.H.S

Hence proved
Q. 10fan0+sec 6-1 _ tah 9 + sec O 09306085

tan O6-sec 6+1



Solution:
LHS = tan O+sec 6-1

tan 6—sec 6+1

_ (tan O +sec 0) — (1)
~ tanO-sec 0+1
| 1+ tan? 6 —sec? O
_ 1 =sec® § —tan” 6
(tan 6 + sec 0) — (sec2 0 — tan? 6)
L LHS = (tan 6 —sec 0 +1
(tan @ + sec 0) — (sec O + tan O)(sec 6 — tan 0)
_ (tan O +sec O)[1 —(sec O —tan 0)]
a (tan 6 —sec 6 + 1)
_ (tan O +sec 0)[1 —sec 0 + tan 0]
Bl (tan O —sec 6 + 1)
_ (tan O +sec O)[tan O —sec 0 + 1]
- (tan 8.—sec 6 + 1)
L.H.S ,=tan 6.+ sec 0
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os 0)(1 + sin 6¢

Q. 11sin® 6 -¢
Solution:
sin® O — cos® 6 = (sin
L.H.S =sin® 6 —cos® 0
s - b3 :(a—b)(a2+ab+b2)
= (sin 0 — cos 0) [sin2 0 + cos? 6 +sin O
= (sin 6 — cos 0)(1 + sin O - cos 0)
LHS = R.H.S
Q. 12sin® 6 - cos® 6
= (Sin2 0 — cos? 9) (1 — sin? Ocos? 9)

3




sin® O — cos® O = (sin2 0 — cos? 9) (1 — sin? Ocos? 6)
L.H.S =sin® 6 - cos® 6

= (sin2 6)3 - (C082 6)3

cad—b3 = (a—b)(a2+ab+b2)

= (sin2 0 — cos? 6)

(sim2 9)2 + (c052 9)2 +sin® 6 - cos? Q]

= (sin2 0 — cos? 9)

-(sinz 6)2 + (cos2 6)2 +2sin? O - cos? O —sin? 6
cos? 6]
= (sin2 0 — cos? 6) [(Sin2 0 + cos? 9]2 — sin? Ocos? 9]

= (sin2 0 — cos? 6) [(1)2 —sin? O - cos? 6]
= (sin2 0.4 ¢eos? 6) (1 —sin? 6 - cos? 9)
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