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Exercise 9.3

1. Prove that following:
I sin60°c0s30° - cosé0%in30° = sin30°

+ T » X
“. sin” — 4+ sIin” — + lan

6 3 3

2

: | 3
. 2sindS + —cosecds = —=
2, Jf

v . AR . . /T
iv. sin” —:sin” —:sin” —:sin’ ;-—l 3:4.
3 2

Solution:

I $in60°c0s30° - cos60°in30° = sin30°

LHS = SING0P . c0Os30° — cos60° . sin30°
BB
R 292 272
- 3 1 _3-1_ 21
4 4 4 2 2
And R.HS = sin 30" = -;l,- =LMHS

Hence proved L.H.S = R.H.S

SIN60P . cos30° — cosé0° .sin30° = sin30°

T AR, . . T
i, sin"=—+sin”" —=4tan” — =2
6 3 4
T 17, S > R >
LHS = sIN" —+sin” —+tan” —
6 3 4
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- l+3+4=§-=2=R.HS
4 4

Hence proved. L.LH.S = R.H.S

T T 2 &
sSIN" —<4+sin"—+lan"—=2.
6 3 4
: 1 . 3
iii. 2s5in45" + —cosecds’ = —=
2 2
LHS = 2sin45" 4+ %cosec45°
= 2._l.+l
2 2

I
2
4
| g
IIN %'
o
i
&~
;Ic
X
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Hence proved L.H.S = R.H.

. |
2sin45" + —cosecds’ =
gonnts= 2

T T ST N
iv. sm‘—:sm‘—:sm"’—-:sm'-;;-=l:2:3:4
i I - DI - i - D
LHS = SN —:sin” —:sin” —:sin” —
6 3 2
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= |l32%3:4
Hence proved L.H.S = R.HS

’ ‘;T = -}T . '!;r - 1.11-
sm"z:sm'—:sm'—:sm‘?=!:2:3:4

2. Evaluate the following:

T 4 -
tan — - tan — |-tan® —

1 S I} i

;T ﬂ "”
| + tan — tan — | +tan” —
3 6

Solution:

e ' 4
lan 3’ - tan —

I —_—— —
T 3
l+tan?lan—
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1

T 4
tan — ~ lan — l
Hence; —3—0- = 7

4 1 4
| + tan — tan —
3 6

¥
|-tan” —
i, 3
l+tan’ =
3
1-(V3)
()
. |
1+43 4 2
|-tan* — I
Hence; -
| 4+ tan® = -

3. Verify the following when ¢ = 30" 45"

I. sin20 = 2sin@cos il. cos 20 = cos” O —sin” @
iii. cos 20 = 2cos” 0 -] iv. cos20 =1-2smn" @
" - 2 lan:(?
—-tan” ¢/
Solution:
I sin20 = 2sinfcos O
Let g = 30"
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L.H.S = sin 26
= sin 2(30)" =sin 60’ = g

R.H.S = 2.sinf.cosd

= sin 30".cos 30"

And

Let 0 = 45"

L.H.S = sin20
=sin2(45) =sin90" =1

R.H.S = 2.sinf.cos@ = 2sin45".cos 45"

g 2%-}5 5 2.-:_'!- “1=LHS
Hence proved L.H.S = R.H.S
sin 20 = 2sin 0.cos @
i. cos 26 = cos’ € —sin’ &
L.H.S = cos 20

Let 0 =30

=cos2(30)

=cos 60 = %

RH.S = cos* @—-sin“ 60
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= (cos 30" ): - (sin 30" )2

And let 0 =45"

= COS 2(45") =c0s90" =0
RHS =cos”@-sin” 0 =cos” 45° —sin- 45"

Hence proved LLH.S =R.HS

cos20 =cos” @ —-sin° 0

il cos20 = 2cos 0~
Let f = 30"
L.H.S =cos26

= ¢0s 2(30) = cos60” = E.l"

RHS =2cos" 0~

= 2cos” 30" -1
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—

And let 0 = 45°

LHS = cos2f
= COS 2(45") =¢0s90" =0
RHS =2cos 0-)

= 2(cos45°) -1

=(75‘):"

Hence proved; LHS =R.H.S

cos20 =2c¢os‘ -1

iv. cos20=1-2sin" 0
Let f = 30"

L.H.S =cos 20
=¢os(2)30")=cos 60’ = -lz-

RHS =]~ 2sin"' (/
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= l—25in(30°)z

oY

And Let 0 = 45"
LH.S =cos2(45)
=cos 9N’ =0
RHS =1-2sin"@

=1-2(sin45")

()

1-2.==1-1=0=RHS

|
2
LHS =RH.S

cos20=1-2sin" @

)
V. tan 20 = ..lanf?
|-tan- ¢
Let 8 = 30"
L.LHS =1tan2#

=lan:(30")=lan60° =\/§
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RHS =

And let @ = 45"

LH.S=1an2(45")=1an90’ =

2tan @ 2tan 45’

R.H.S= —
|-tan @ |-1tan- 45"

Hence proved L.H.S=R.H.S

tan 20 = Ztanf?
| ~tan~ ¢/

4. Find x, if tan” 45" —cos” 60" = xsin45” tan 60",
Solution:

tan® 45 —cos’ 60" = x.sin 45" cos 45 tan 60°

(l): -(%J: =r%§-%\5
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1B
| = ==y, —
4 "2
-1 3
3 2"
3 B
- —
4 2
D
— X — 3 X = —\[—3*
4 B 2
Hence; X = g
9: Find the values of the trigonometric functions of the following quadrantal
angles:
L T W 3T W 2p . -2,
2 2
v. ST 15300 wi o -2430° i 22, x. s
Solution:
L -x
a) cos(-r) = +cos(x) =-
D) SiN(- ) = -sinfx) =0
C) tan(- 1) = -tan(x) =0

-COoseC(x) = =»

d) cosec(-x)

e) sec(-x sec(x) = -1

f) cof(-7) -Cot(r)==
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f)

37

cos(-37)

sin(-3 1)

tan(-3 )

sec(-3r)

cosec(-3x)

cot(-3x)

cos(3 7)=-1
-sin(3 7 )=0
-tan(3 7 )=0
sec(3x)=-1
-cosecC(3x)=»

-COot (37 )=w
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a) sin(-9§.) . -sin?[%)ml

T\ = * -
D) cos[—‘)i) = cos9(2J 0
C) ton[-9f-) = -tcn?(f.]=,_,
2 2

d) cosec(-9%)= -cosec?[%]ml

e) sec(-—‘)%) - sec9(%-]=w

f) cot(-')%] = -cot9[§)=0

Vi -157

Q) cos(-15x) = cos(1S5x)=-]

D) sin(-157) = -siN(157)=0

C) tan(-15x) = -tan(15 7 )=0

d) cosec(-15x)= -cosec(1Sx)==
e) sec(-15x) = sec(15 x)=-]

f) cot(-15x) = .cot(157)=»

vi. 1530°
1530° = 4(360)° + 90 = 90°
The vaolues of the tngonometnc function is same as 900

Q) cos(90°) =0
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D) sin(?0°) =1

C) tan(90¢) =«
d)  sec(90)°=w
e) cosec(?0)° =1

f) cot(90)°=0

vii.  -2430°
-2430° = -7(360°) + 90 = 90°
The values of fngonometric function is same as 90°,
Q) siN90° =1
b) cos90°=0
C) tan%0° = »
d) cosec?0° =1

) seC90° =

f) cot?0° =0
vil, 23,
2
235 4

—ax=1lbx + 3£ =58(2x) + [3—-]
7 2 2

The values of frigonometric functionis same as 3 2.

2
. /4
0, Sln(3EJ
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o) cos(_’é) = 0
C) ion[B%) = o0
d) cosec(3-§-] = -1
e) sec(3§} = o0
f H3Z | =
) co (3 2) 0
407

lx. T}T

ig—?;r =203x + -g-

=202;r+3%

The vaolues of the trigonometnc function is same as 3%

d) cosec(.‘s%J = -]
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f) cot{3-§-) =0

6. Find the values of the frigonometric functions of the following angles:

1 390° . -330" . 765
iv. -675" v. ﬂ.ﬂ' vi. B.ﬂ’
3 3
3 =
vi, 24 viik r k. -1035°
6 6
Solution:
] 300°

390" = 360° + 30° = 30°

The values of trigonometric function is same as 30°.

I sin 30" = % cosec30’ =2
5

. cos 30" = ﬁ ; sec 30’ = —

2 V3

i, 1an30° = '3 C cot30° =43

ii. -330°
-330° = -360° + 30° = 30°

The values of trigonometric function is same as 30°
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I, sin 30" = % cosec30’ =2
5
i cos30’ = e3Pl
2 NG
il. tan 30" = . : cot30” =3

P

iii.  765°
7659 = 7200 + 459
= 2(360°) + 450 = 450
The values of the tngonometnc function is same as 45°

I sin4ds’ = = : cosecds’ = -J?-.

N5

. cos45° =Ul.2- : secds’ =2

il tand45’ =1 cot45’ =1

iv.  -675°
-6750 = 7200 + 45°
= -2(360°) + 450 = 450

The volues of trigonometric function is same as 45°

I sin45°=7l,,- : cos ec45’ =-/§
i __L - . Ay
i, 00545"-\5 : secd5’ =2
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i, tan4ds’ =1 ; cot45’ =1

_—”w =-6:r+£-
3

T 7
=-327)+ ===
(27) 373

. : . . e
The values of trigonometric function is same as 3

B
I, SinZ = ﬁ : cosect = =
3 2 3 B3
— ) 4 | ) 3
. COS— = = S6C— =2
2 3
n b ¢ |
n, ion— = J3 COtl— = —m
3 J- 3 3

13

13 T T
—ng=4x + —=2[2x)+ — = —.
3" Tl

The values of tngonometric function is same as % or (60°)

) g -\[3- x 2
| $iN= = — COSeC —=—=
3 2 3 03
T cosZ=2 - sec X =
' 3 2 ' 3
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i, tan -‘g- =3 : cot

W | X

4 4 , i 4 K
%2 i+ EsipnieisE
ek o

The values of trigonometric function is same as -:—:- or 30°

Vi ¢

i sinz-l cosec— =2
' 6 2 6
i, cos£=£ 9cc£-=—2—
6 2 6 f3
| 4
n, lan — = COl — = 43
6 75 6 V3
v, -
6
-71

—_ =-6(2:r)+£ =Z
6 6 6

: : : - b g
The values of ingonometnc function is same as =

: .. x i 4
I, SIN — = — COS€eC— = 2
6 2 6
- 4 \ﬁ x 2
. CDS ™ = == SCC — =
6 2 6 3

i tane=— . cotz-=s/§
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ix. -10350
= -3(360°) + 450 = 450

The values of trigonometric function is same as 45°

1 sin450 = 7% : cosecds® = 2
i,  Ccos45° = 71_5 secds0 = 2
il tan45° = | : cot4so = |
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