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Arca of a circular sector
Consider a circle of radius r units and an arc of length units, subtending an angle 0 at
0.
Area of the circle = nr’
P scctor arca

Fig 722

Angle of the circle = nr’
Angle of the circle = nr

Angle of the sector = O radian
Then by elementary geometry we can use the proportion,

arca of sector AOBP  angleof thesector

—

arcaof circle angle of thecircle
or arca of sector AOBP 0 +
nr 2 ‘
= arca of sector AOBP = -29- xAr° = %rzﬁ angle of the sector AOBP = % r
n 2 2

SOLVED EXERCISE 7.2

1. Find 6, when:
(i) 1=4.5m, r=3.5m

Solution
We know that
| =0 ==0= l
r
2 :
0= — =0 =0.57radians
3.5

CamScanner


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

() 1=45m,r=2.5m

Sohdim
We know that
1= 10 L
r
4.5
9=_ = 1. i
X =0 =1|.8radians

2. Find 1, when .
(i) @=180°, r=49¢em

Sabion
0=180° = 180" x1° = 180°x- "_ =3.1415 radian
We know that
1= =0=(4.9)(3.1415)
0=154cm
(ii) 9=60°30 ,r= 1Smm
Sokaion

8 = 60°34' = 60° +(g] = 60° +0.57 =60.57°

—60.57x1° =67.57° H*I—:—E =1.057 radians

We know that
|=r0 = 9=(|5)(I.057)

8=159mm

3. Find r, when:

) l-dcm.ﬂli radian

Salution ‘
We know that
r
|=r8 — r=—
G L]
L. TR e
1/4 |

(H) 1=52cm ,0 =45°
Solution -
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0=45"=45x1° =45x —— =2

180° 4
= 0.7854 radians
We know that
|=r0 = = )
6
52
- = r=66.2lcm '
4. lnacircle of radius 12m, find the length of an arc which subtands a central
angle
8 = 1.5 radian.
Solvtion

r=12cm.B8=1.5radians. | =7
We hnow that
=) = I=(12)(1.S)=>1=18m

S. In a circle of radius 10m, find the distance travelled by a poirt moving on
this circle if the point makes 3.5 revolution. (3.5 revolution = 7n).
Solution
r=10m.8=35revolution=7r=7x3.1415=22rad.

We know that
=rQ = I=(10)(22) = 1=220m

6. What is the circular measure of the angle between the hands of the watch
at 3 o'clock?
Solution
The angle between the hands of a watch at 30" clock is
:(3;_50!3] =(3’UI3)“=QU"
)2
14

=90x]° =90:——=Eradians
180 2

7. Whatis the length of the arc APB?

o
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Amm=1=?; r=8cm
8 =90°=90x 1°=90 x —— radians
180

= % radians = |.57 radians

We know that
I=r0 = I=(8)(1.57)=12.57 cm

8. In acircle of radius 12cm, how long an arc subtends a central angle of 84°.
Sokriion
r= 2cm,|=?
0=84° = 84 x 1°=84 x — radians
180

= | 4661 mdians
We know that

=@ = 1=(12)(1.4661)=17.6cm

9. Find the area of the sectors OPR.

R
P R
6cm i
@) ' ® o ‘
o 20cm P
Solution
(a) Here r=6cm, 8 = 60°= 60 x 1° = 60 x 1-’3‘—0= -;fmd
We know that
Area of the sector = %r:G

oy
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(b) Here r=20cm, 0 = 45° = 45 x 1° = 45 x

We know that
Area of the sector

10. Find area of the sector inside a central angle of 20° in a circle of radius 7m.

Solvtion

Area=?  r=Tm,0=20°=20x 1°=20 x ﬁnd.

We know that
Area of the sector

=—0

=157.14cm?

i
180
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11. Sechar is making a skirt. Each panel of this skirt is of the shape shown
shaded in the diagram. How much material (cloth) is required for each
panel?

r=5%cm+I10cm=66cm
n 4 4
0=80"=80x1°=80x — =—nn=—
: “180 9 9

We know that

Area of sector = % r'Q

12. Find the area of the sector with central angle of gndi:n in a circle of

radius 10cm.

Solution

G=Er.nd. r=10cm, Area="?

1 ,
Area of the sector = Er'B

Lo

2

=%{100)(i

.‘

=0 cm-
22

=|0x—

7
=3143 cm’

I“‘I
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13. The area of the sector with a central lnglc'B in & circle of radius 2m is 10
square meter. Find 0 in radians.

Solvtion

r=2m, Area = 10m’,0="
We know that

Area of Sector =% r'e

| "
10=—(2)
H(2)'6

10=2

L
)

0 =5 radians

Trigonometric Rations:

Coterminal Angle
Two or more than two angles with the same initial and terminal sides are called coterminai

angles.
It means that terminal side comes to its original position after every revolution of 2% radian in

anti clockwise or clockwise direction. In general if 0 is in degrees, then 360k + 6, where k €
Z, is an angle conterminal with 8. If angle 0 is in radian measure, then 2kn + 0

where k € Z, is an angle ceterminal with 6.
Thus, the general angle 8 = 2(k) n + 8, wherc k € Z.

The Quadrants and Quadrantal Angles:
The x - axis and y-axis divides the plane in four regions, called quadrants, when they

fhtersect each other at right angle. The point of intersection is called origin and is denoted by

0.
Angles between 0° arid 90° are in the first quadrant.

Angles between 90° and |80° are in the second quadrant.
Angles between 180° and 270° are in the third quadrant.
Angles between 270° to 360° are in the fourth quadrant.
An angle in standard position is said to fie in a quadrant Third -© Foutth

if its terminal side lies in that quadrant.. Angles a.3, y Quadrant | Quadrant
and 8 lie in I. 11, {1l and IV quadrant respectively.

Second First

Quadrant | Quadrant
X

Quadrantal Angles:
[f the terminal side of an angle in standard position falls on x-axis or v-axis, then it is called a

quadrantal angle i.e.. 90°, 180° 270° and 360° are quadrantal angles. The quadrantal angles

are shown as below:
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v v
y y
P 180 o
>0 270° 360
o X G X 5 X 3 > X

Trigonometric ratios and their reciprocals with the help of a unit circle:

There are six fundamental trigonometric ratios called sine, cosine, tangent, cotangent, secant
and cosecant. To define these; functions we use circular approach which involves the unit
circle.

Let O be a real number, which represents the radian
measure of an angle in standard position. Let P (x, y)
be any point on the unit circle lying on terminal side
of © as shown in the figure.

We define sine of O, written as sin@ and cosine of 6
wriften as cosO as:

i.e., cosO and sin®@ are the x-coordinate and y-
coordinate of the point P on the unit circle. The
equations x = cos 6 and y = sin 0 are called circular or
trigonometric functions.

The remaining trigonometric .functions tangent,
cotangent, secant and cosecant will be denoted by tan
0, cotB, secO and cosec O for any real angle 6.

Reciprocal Identities

] |
inf = or cosec = —

o cosecO sin©

. I or secO = I
T et cos®

§ |
= —— or cotf = —
an cot® tan 6

The values of trigonometric ratio for 45°, 30°, 60°:
Consider a right triangle ABC with m £ C =90°. The sides opposite to the vertices A, B and
C are denoted by a, b and ¢ respectivety.

Case ]

n . . .
When m Z A = 45°, where 45° = ; radian. Since the sum of angles in a triangle is 180°, so

m Z B =45°
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Fig 735 _
. As values of trigonometric functions depends on the size of the angle only and not on the size
of triangle. For convenience, we take a = b = |. In this ease the triangle is isosceles right

tnangle.
By Pythagorean theorem, we have

¢ =a‘+bi=>¢’ =(I):l +(l)z=2

=2 =c=2
From this tnangie we have
X a | |
in45° =sin—=—=—; cosecds® = — =J2
> 5|n4 c 75 sin45°
n b 1 I
45° =cos—=— - = secds’ = =2
3 cos4 ¢ <2 cos45°
n a | 1
tan45° =tan—=—=-=1; cotds’ = = |
4 b | tan45°
Case 1l

Whenm £ A=30°  or m<ZA=60°
Consider an equilateral triangle with sides a = b = ¢ = 2 for convenience. Since the angles in

an equilateral triangle are equal and their sum is 180°, each angle has measure 60°.
Bisecting an angle in the triangle, we obtain two right triangles with 30° and 60° angles. The
height |AD} of these triangles may be found by Pythagorean theorem, i.e.,

(i) (i)
(AD) = (AB)! - (AD) = (ADY = (AB)’ - (BDY’
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W = Q2)-(1)'=3
= h= 3

Using tnangle ADB with m £ A = 30°, we have
x BD | l

sinl0° =sin—=—=— "= =
"6 AB 2 cosecl” = Gnor
AD 3 I
cos30° =cos—=—=—= 30° = =2
AB 2 > cos30°
. x BD | !
tan}0° ztan—=—= — 130° = =3
6 AD 3 © sin30° V3
Now using triangle ABD with m £ B = 60°.
sin60° = AL = V3 cosec60’® = — : = Z
AB 2 sin60° 3
tt::u:lr..'r..tf»l)"'=ED-=l sec60’ = ] =2
AB 2 cos 60°
tan60°=AD=ﬁ Cﬂlﬂon: | = |
BD | tan60° /3

Signs of trigonometric ratios in differeat quadrants:
In case of trigonometric ratios like sin® cos® and tan0 if 0 is not a quadrantal angle,

then 6 will lie in a particular quadrant. Since r = -Jx’ +y’ is always + ve, the signs of
ratios can be found if the quadrant of 6 is known.

(i) If O lies in first quadrant then a point P (x, y) on its terminal side has x and y co-
ordinate positive.
Therefore, all trigonometric functions are positive in quadrant |
(ii) If O lies in 2™ quadrant, then point P (x, y) on its terminal side has negative Jc-
coordinate and positives-coordinate.

sin9=zis+ ve nr:-OcnsB:iis—venr-:Uandtan=-zis-venr-:0

r r X
(iii) When 8 lies in third quadrant, then a point P (x, y) on its terminal side has negative x-
coordinale and negatives-coordinate.

X. .
sinB=Iis+ veor <0 cos@=—is—-veor «:t?lnltnnﬂ:1 is-veor>0

r -» r X

(iv) When 0 lies in fourth quadrant, then the point P (x, y) on the terminal side of © has
positive x-coordinate and negatives-coordinate.

5inﬂ=zi5~venr ¢0cnsﬁ=£is+vc ur:»OandlanEl:iis-vcur-cﬂ

r r X
The signs of all trigonometric functions. are summarized as below.
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stnl > () sind > 0

cosee W > 0 cosec > |

cosb < () cosH> '61 - y
e <0 T \"L"L"‘b" 0"
tanu - 0 o - O sine all
coth < 0 coi >0 S A
' = . X 1 X
tanQ > 0 cab>( |
coth>0 sech > 0 ’ langent = cosine i
sinffh <0 sin0 <0 I . ;

scosec) < 0 xoseed < 0 |
cost <0 1anQ <0 -
secl < 0 cot0 < 0

Calculate the values of trigonometric ratios for 0°, 90°, 180°, 270°, 360°:
We have discussed quadrantal angles in section 7.3.2. An angle 6 is called a quadrantal
angle if its terminal side lies on the x-axis or on the y-axis.

Case |
When 6 =0°

The point (1, 0) lies on the terminal side of angle 8°. We may consider-the point on the
unit circle on the terminal side of the angle.

P(l,ﬂ):v:t:Iandy:O sor=x'+y' =v1+0=1

sin0° =1=E=I. cosec(’ = — | = I = a0 (undefined)
r | sin0® 0°
cn50‘=-£=-|—=l. sec0® = ! = |
r | coS
y O i |

&
<
]
|
[
|
"
S
q
I
I

- = w(undefined)

Case Il When 0 = 90°
The point P (0, 1) lies on the terminal side of angle $0°

Here x=0andy=1 = r=J0'+(I)1=I

sin90°=L=1=1
r |

r

i.e.,sin90°=1 and cosec 90’ = — =1

Y
Using reciprocal identities, we have
. 0
tan90° =L = L o( undefined).cot 90" = 2=2=0
x 0 y |
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Case 11l When 6° = 180°

The point P (-1, 0) lies on x'-axis or on terminal side of angle 180°
Here x = - | and y=90

= = x:+y =]

Case 1V
When © = 270° and the point P (0, -1) lies on y-axis or on the terminal side of angle
270°.
The point P (0, -1) shows thatx=0and y =- |

Case V
When 0° = 360°
Now the point P (1, 0) lies once again on X - axis
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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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