We know that 2kx + 0 - O where k € Z.
Now 0 =360°=0°+(360° 1=0° wherek = |
] | !

So sin360°=sin0°=0 cosec360° = — = —— = — = o (undefined)
sin360° sin0° 0

c0s360°= cosb’= | : secl60° = | = ! =],
cos0® |

tan360° = tan0°= 0 ; cm360°=L :
tan0° 0

SOLVED EXERCISE 7.3

= o (undefined)

1. Locate each of the following angles in standard position using a protractor
or fair free hand guess. Also find a positive and a negative, angle
conterminal with each given angle.

(i) 170°
Salusion ol
Positive tonterminal angle
= 360° + 170°
=530° - 70°
Negative Coterminal angle 180 0
=360 - 170°
= 190°
270°
%I'
(ii) 780°
Solytion
Positive conterminal angle -
= 780° — 366° - 360° 180" o
= 780° - 720°
= 60" ’ I
270°
(iii) -100°
Solution
Positive conterminal angle
= 360° - 100°
= 260°
Negative Conterminal angle
= -360" - 100°
== ._460"
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(iv) -500°

Solution

Positive conterminal angle
= 720° - 500°
= 220°

Negative Conterminal angle
= 360° - 500°
=-140°

2. ldentify the closest quadrantal angles between which the following angles
lies.

(i) 156°
Solution:;
The closest quauransumglcs between which 156° lies are 90° and 180°.
(ii) J18°

]

:I"hc closest quadrantal angles between which 318° lies are 270° and 360°.
(iii) 572°

]

The closest quadrantal angles between which 572° lies are 540° and 630°.
(iv) —330°

]

The closest quadrantal angles between which ~33° lies are 0° and 90°.

3. Write the closest quadrantal angles between which the angle lies. Write
your answer in radian measure.

i) —
3

Solution
x

e T
The closest quadrantal angles between which ; lies are 0 and E

(n) )
Solution
in R

The closest quadrantal angles between which T lies are E and x.
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~ x
The closest quadrantal angles between which -T“ lies are 0 and --‘-‘-“,

-3Ix
S

Seleticn
“Ix
The closest quadrantal angles between which —f lies are —%md -7.

4. In which quadrant (9 lie when

{) sin0>0,ta00 <0
okt
I
() cosB <0,3im0 <0

Sobvtn
1]

(iil) secd >0 ,3ind <0
Sakstin

v
(iv) cos0 <0, tanB <0

Salvion
|

(v) cosecd® >0,coe8 >0

Sedricm
|

(vi) 2in0 <0 ,8ec0 <0

Solulion
I

§. Fillin the blanks.

(i) cos (- 150°) = ......... cosiS0°
Soldion
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(i) sin (- 310°) = ......... sin310°

Solvhon

(iii) tam (-210°) =......... tan210°

ol 4 -

Solution

- VY

(iv) cot (- 45%) = ... cot 45°

Sofvben

- ve

(v) sec (- 60°) =........, sec 60°

Sofutien:

(vi) cosec (- 137°) = ........ cosec 137°

+ ve

Solution:

6.

- V€

six trigonometric ratios.
(I) ('21 3)

Sokstion

(-2.3)
Herex=-2andy =13
. So, the quadrant of 9 is [l.
Now, by Pythagorus theome,

We have

r=yx +y’
=J(3-2)' +(3)
=J4+9 i
=13

The six trigonometric ratios are

Sing=L=—2=
r 13

C059=1=i
r Vi3

TnnB=-!=-—:’-
x =2

The given point P lies on the-terminal side of 0. Find quadrant of 6 and all
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(u) ("31 ")
Saltion
(-3.-4)

Herex=landy=-4
So, the quadrant of 0 is I11.
Now by Pythagoras theorem, we have

Jx +y’

J's) (=)’
=V9+16=y25=5

The six trigonometric ratios are

Sinez_y.=.__4 Com9=*£
r $§ b
r

C059=-!-=:}- Secf= —=—
r S $ x -3
-t Cot@= X =

y -3
Tan@===——=— —
. x -3 3 y -4

(i) (v2,1)
Sedicn
(/2.)
Here x = -J-Z-lndy- l

So, the quadrant of 6 is |
Now by Pythagoras theorem, we have
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I'*J:.“‘_+y’

GG

=V3

The six trigonometric ratios are

| 1 r %3
Sing=% = Cosecd= L=Y2_ f3
r 3 y | g
x_V2_[2 r V3 2
Cosf=—=—%=_|= SecO= —=2_= |Z
r V3 V3 x 2 Y3
i x 2

Tan0=2=— Cotf= 2= -2
x 2 y |1 2

7. If cosO = _?zlnd terminal arm of the angle 0 is in quadrant II, find the

values of remaining trigonometric functions.
Sokrtion
As Cos 8 = -%nnd terminal arm of the angle 8 is in quadrant II, so

x=—2andr=3

By Phthagoras theorem, we have
F=x+y

P

y = I'I"H:

=J(3) -(-2)’

y=v9-4

3':\(; ®

The six trigonometric ratios are

] r\ﬁ‘ﬁ

y -
Snﬁ=—= Cosec= —=—=
b Ji .

C059=——T J-‘ Sec 0=

CotO=
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4

8. IftanB=— and sin 6 <0, find the values of other trigonometric functions st

0.

Solotion

‘By Phthagoras theorem, we have

4
As Tan 0 = 3 and sin@ < 0 (terminal arm of the angle © is in quadrant 11I), so.
x=3andy=4

r=Jx:+y’

= () +(4)

=J25=5
The six trigonometric ratios are

Sin9=-l=-£ Cosecf = _r..=_.§.
r 5 y 4
Cn::rs;B=—£=-E Sec9=-£=-§
r 5 X 3

Cot6 = L

y 4

9. IftanB = -% and terminal side of the angle is not in quadrant 11, find the

values of tan®, seeO, and cosech. "

AsTan 0 = —-}_5 and terminal said of the angle is in quadrant — IV, so.

y=-1 and r = V2

By Phthagoras theorem, we have
P =xl+y

it }’:

& i ’r: _},:
= y(V2) -1y
x=vi

x =1
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Now

-1
l.ln9=—)i=—=—| Sﬁﬁ:i:-ﬁ:-ﬁ
x | X l
Cusccﬁ:-'l-:—-\?:-ﬁ
y e

13
10. [f cosecO = T and sec 0 > 0, find the remaining trigonometric functions.

13
As CosecO = = and SecB > 0 (terminal arm of angle 6 is in quadrant [), so

y=12 andr= |3

By Pythagoras theorem, we have
2= 5t + yz

X' =¢? - 1’*:

=yr-y /
- r

= J169-144 i . s
=J25=5
The remaining trigonometric ratios
are
Sing =Y =12
r 13
Cobal = Secf= L =1
r 13 X 5
mnﬁr._}::.l_z- C,'g"_}tﬁ:-‘l-:i
X 5 Y 12 P

11. Find the values of trigonometric functions at the indicated angle 0 in the
right triangle.

(i) Asx=3andr=4
By Pythagoras theorem, we have
?=xi+y?

CamScanner


https://v3.camscanner.com/user/download

(i) Asr=~17,1=15,y=8

The six trigonometric ratios are

Sing=Y=l
r |

CosB = -:-—
Tan6 = -Ii

7
3
7
5

o o = |

(i) Asx=3andr=7

4

C 9=L=
N
SecO =

Coto=

CosecO =

SecO=

S =3

([

| o
e

L x x|=

15

5

Cotf= —=—

By as theorem, we have

P=x+

y =r -y
y=(1) - ()
y=/49-9

y = V40
y=Zm

The six trigonometric ratios are

CosecH =

SecO =

H|= wl=

I q

w |~ N

‘Eﬂ

~J
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yZJl—O

Tanf=~= ——

x 3

12. Find the values of the trigonometric functions. Do not use trigonometric

tables or calculator.

(i) tan30°
Solutien
o _ |
tan 30 -—3
(il) tand30°
Sedrtion
We know that

2kn+0,0 wherek € z
tan 330° = tan (360° - 30°)

= tan(?(l)u-]ﬂ“)

= tan(-30°)
=-tan 30°
I
Y
(lli) sec330
Solyion .
We know that .

2kn +0 =0, wherek € z
Sec330° = Sec(360° - 30°)

= Sec(2(1)n - 30°)

=Sec(-30°)
= Sec)0°
.
" Secd0”.
_2
3
(iv) cot—
u —
Sy i

Cotf=2X=
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We know that
Zkx+0,0wherek 6 2

: z‘ )
M__MJ

Gl

‘We know that
2kn+0,0vwhereker

{5)={laf-3)

We know that
kx +0=60

{5 )e{)5)
.mm(_;]

sin(-x/3

!
" ein(x/3)

1 .
-lin('lfl] * ( In quad. I sin > 0)
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|
372 .
.2
NG
(vil) ces (- 459°)
Sedvtion

We kinow that
Akx+0=0

Cos(—450°) = Cas(2(-1)x - 90°)
‘ = Cos(-90°)
=Cos90" =0
‘(vill) tas (-9%)
Sadoiicw
' We know t_hﬂ
2kx+0=0

tan (~9x) = tan (2(-5)= +x)
= mn(x)
=0

-, (In quad. Il cos <0)

(x) :lil-?-E

[
Sakeiia
We know that
; Ax+0=0 _
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ol )]
(3

=% -+ (Inquad.lsin <0).

o3

Sodwiine:
We know that

2kn+0=0

ol ) sl o)
{z)

1
" tan(x/6)
|
Nel
(In quad. [} cos <0)
(xif) cos 228°

Sahdien
We know that

2k +6=6

cos(225°) =coi[2[%]n ¥ 4;."]
= cos435’
-

~. (In quad. If cos < 0)

Trigonometric Identities:
Consider an angle ZMOP = 08 radian in standard position, Let point P (x, y) be on the
terminal side of the angle. By Pythagorean theorem, we have from right triangle OMP.

OM?+ MP? = OP*
xX+y=f@ .. (i)
Dividing both sides by r we get

CamScanner


https://v3.camscanner.com/user/download

L3 .
I

r I

ROR

= (cos’8) +(sin8) =1 -

cos 0 +sin° 0 =1 (1)
Dividing (i) by x’, we have
h’.:' i y* T

r I: X

= d
= l-r-(l] +[L) un9=-¥-lnd s:c9=-':-
X X X X

1
.

= |+(I‘.II'I=9)=+(SHB)1=|

or sec’8-tan' =1 (2)
Again dividing both sides of{i) by’, we get

x? _LI ?

—  —

y' ¥ ¥
3 k) X r
(1) +1=(-r-] ' cot@ =—andcosec = -
y y y y
= (cot8)’ +1=(cosecd)’
l+cot’@=cosec’®] orcosec’@-cot’0=1 (3)

The identities (1), (2) and (3) are also known as Pythagorean [dentities.
The fundamental identities are used to simplify expressions involving rigonometric

functions ‘

Example 1:
Verify thit cot@ sec = cosech

Solution

Expressing left hand side in terms of sine and cosine, we have
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cos® |

L.H.S = cotOsecl =

sin® ¢osH
|
=—— = ¢Osech
sin@
=R.HS
Example 2
Verify that tan@ + tan’6 tan’ @ sec’®
Solution
L.H.S = tan’ 8+ tan’ 6 = tan’ 0 (tan’ 0+1) - tan’ 0 + 1 =sec’ O
= tan’ O sec’®
= RHS
Example 3
b

Show that ok o =coseca + |

coseca -}
Solution

cot’ a .+ cosec’@—cot =1

coseca — | cot’ 0 =cosec’d -1

Solvtion -

cosec'a - | -

N ) . (coseca INcoreca +1)  osecasl=RHS
coseca - | (coseca-1)

Example 4

Express the trigonometric functions in terms of tan 6.

Solution

By using reciprocal identity, we can express cotf in terms of tanf.

l

ie., cotf » —wr
tan 0

By solving the identity | + tan’@ sec’6
We have expressed secO in terms of tan®.

secO=+Vtan’0+1 -
! |
088 = —— =>c0s0 =
secH tJImIBH

Because sin@ = tan® cosB, we have
tan 8

|
sin@=tan® =
[iatlnzﬂﬁ-l] :Jtln:BH

| 2Vtan®0+!
sin@ tan'®

cosecO =
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