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Angle and its Measurement

° SYLLABUS ®

Directed angles

Angles of different measurements

Units of measure of an angle

&

L.) LET’S STUDY J ——————————— -

Directed Angles

Suppose OX is the initial position of a ray. This ray
rotates about O from initial position OX and takes a
finite position along ray OP. In such a case we say that
rotating ray OX describes a directed angle XOP.

It is also denoted by Z/XOP.
P

Terminal ray

>

Initial ray X
Fig. (1)

O
Vertex

In figure (i), the point O is called the vertex. The ray
OX is called the initial ray and ray OP is called the
terminal ray of an angle XOP. The pair of rays are
also called the arms of angle XOP.

In general, an angle can be defined as an ordered pair
of initial and terminal rays or arms rotating from initial
position to terminal position.

The directed angle includes two things:
1. Amount of rotation (magnitude of angle).
ii. Direction of rotation (sign of the angle).

Positive angle:

If a ray rotates about the vertex (the point) O from
initial position OX in anticlockwise direction, then the
angle described by the ray is a positive angle.

Terminal ray

+ve angle

Initial ray X

e  Length of an arc of a circle
° Area of a sector of a circle

In the above figure, ZXOP is obtained by the rotation
of a ray in anticlockwise direction denoted by arrow.
Hence, ZXOP is positive, i.e., +£XOP.

Negative angle:
If a ray rotates about the vertex (the point) O, from
initial position OX in clockwise direction, then the
angle described by the ray is a negative angle.
Initial ray X
O ~—p

—ve angle

Terminal ray

In the above figure, ZXOP is obtained by the rotation
of a ray in clockwise direction denoted by arrow.
Hence, £XOP is negative, i.e., —£XOP.

Angle of any magnitude:

1. Suppose a ray starts from the initial position OX
in anticlockwise sense and makes complete
rotation (revolution) about O and takes the final
position along OX as shown in the figure (i),
then the angle described by the ray is 360°.

@ Fig. (i) X

In figure (ii), initial ray rotates about O in
anticlockwise sense and completes two rotations
(revolutions). Hence, the angle described by the
ray is 2 x 360° = 720°.

@ Fig () X

In figure (iii), initial ray rotates about O in
clockwise sense and completes two rotations
(revolutions). Hence, the angle described by the
ray is —2 x 360° = -720°

Fig. (iii) X
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ii. Suppose a ray starting from the initial position
OX makes one complete rotation in
anticlockwise sense and takes the position OP
as shown in figure, then the angle described
by the revolving ray is 360° + ZXOP.

P

>
>

o X

If ZXOP = 0, then the traced angle is
360° + 6.

If the rotating ray completes two rotations, then
the angle described is 2 x 360° + 0 = 720° + 0 and
SO on.

iii.  Suppose the initial ray makes one complete
rotation about O in clockwise sense and attains
its terminal position OP, then the described
angle is —(360° + ZXOP).

X
0 o—p

P

If ZXOP = 6, then the traced angle is
—(360° + 0).

If final position OP is obtained after 2,3,4, ....
complete rotations in clockwise sense, then
angle described are — (2 x 360° + 0),
—(3x360°+0),—(4x360°+0), .....

Types of angles:

Zero angle:

If the initial ray and the terminal ray lie along same
line and same direction, i.e., they coincide, then the
angle obtained is of measure zero and is called zero
angle.

o P X

One rotation angle:

After one complete rotation, if the initial ray OA
coincides with the terminal ray OB, then the
angle obtained is called one rotation angle.
mZAOB = 360°.

o
>y
m"

Straight angle:

In the figure, OX is the initial position and OP is the
final position of rotating ray. The rays OX and OP lie
along the same line but in opposite direction. In this

case ZXOP is called a straight angle and
m £XOP = 180°.

P \cy X
Right angle:

One fourth of one rotation angle is called as one right
angle; it is also half of a straight angle. One complete
rotation angle is four right angles.

B

2 .

on A

BI
In the figure, mZAOB = 90° and mZAOB’ =-90°.
Angles in standard position:
An angle which has vertex at origin and initial arm

along positive X—axis is called standard angle or angle
in standard position.

In the figure, ZXOP, £ZX0Q, £XOR with vertex O
and initial ray along positive X-axis are called
standard angles or angles in standard position.

Angle in a Quadrant:

An angle is said to be in a particular quadrant, if the
terminal ray of the angle in standard position lies in
that quadrant.

Y
et A
X'« 9 > X
R
v
Y/

In the figure, ZXOP, ZXOQ and £XOR lie in first,
second and third quadrants respectively.

Quadrantal Angles:

If the terminal arm of an angle in standard position lie
along any one of the co-ordinate axes, then it is called
as quadrantal angle.




Chapter 1: Angle and its Measurement

Y!
In the figure, ZXOP, «£XOQ and <£XOR are
quadrantal angles.
Note:
The quadrantal angles are integral multiples of 90°,

. T
ie.,tn > where n € N.

Coterminal angles:
Two angles with different measures but having the
same positions of initial ray and terminal ray are called
as coterminal angles.

In the figure, the directed angles having measures 50°,
410°, —310° have the same initial arm, ray OX and the
same terminal arm, ray OP. Hence, these angles are
coterminal angles.

Note:

If two directed angles are co-terminal angles, then the
difference between measures of these two directed
angles is an integral multiple of 360°.

Measures of Angles
There are two systems of measurement of an angle:

1. Sexagesimal system (Degree measure)
il. Circular system (Radian measure)
i. Sexagesimal system (Degree Measure):

In this system, the unit of measurement of an
angle is ‘degree’.

Suppose a ray OP starts rotating in the
anticlockwise sense about O and attains the
original position for the first time, then the
amount of rotation caused is called 1 revolution.
Divide 1 revolution
into 360 equal parts.
Each part is called as
one degree(1°).

P

1 revolution

1 revolution =360°

ie.,

Divide 1° into 60 equal parts. Each part is called
as one minute ( 1").

ie.

Divide 1’ into 60 equal parts. Each part is called
as one second (1").

i,

Note:
The sexagesimal system is extensively used in
engineering, astronomy, navigation and surveying.

ii. Circular system (Radian measure):
In this system, the unit of measurement of an
angle is ‘radian’.
Angle subtended at the centre of a circle by an
arc whose length is equal to the radius is called
as one radian denoted by 1°.
Draw any circle with centre O and radius r.
Take the points P and Q on the circle such that
the length of arc PQ is equal to radius of the
circle. Join OP and OQ.

)
A P

Then by the definition, the measure of ZPOQ is
1 radian (1°).

Note:

1. This system of measuring an angle is used in all
the higher branches of mathematics.

il. The radian is a constant angle, therefore radian

does not depend on the circle, i.e., it does not
depend on the radius of the circle as shown
below.

C
Q‘\r \rz
33 \
A

In the figure, we draw two circles of different
radii r; and r; and centres O and B respectively.
Then the angle at the centre of both circles is
equal to 1°.

ie., ZPOQ=1°= ZABC.

Theorem:
The radian is independent of the radius of the
circle and n° = 180°.

Proof:
Let O be the centre and r be the radius of the
circle. Take points P, Q and R on the circle such
that arc PQ =r and ZPOR = 90°.

[
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By definition of radian,

/POQ=1°
l(arc PQR) = % x circumference of the circle
R
= % x 2mr Q
2 \
By proportionality P
theorem,
m/POQ _ I(arcPQ)
mZPOR  /(arcPQR)
m/POQ = HarePQ) o POR
I(arcPQR)
1°=

r

3

i.e., 1°is a constant, which is independent of r.
Also, n° = 2 right angles = 180°

L) x 1 right angle = 2 x (1 right angle)
T

n°=180°
| REMEMBER THIS S e ——
1. To convert degree measure into radian
measure, multiply degree measure by % .
ii. To convert radian measure into degree

measure, multiply radian measure by 180 .
L

iii.  1°=57°19' 29" (approx.)
iv.  Certain degree measures in terms of radians:

1 min= (lj
2

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | Degree Radian Degree Radian
|
2
| T £
: 15 5 120 :
| I
| 30 o 180 T
|
| T 3n
: 45 y 270 5
60 L 360 2
| 3
|
| 90 u
| 2
: V. Relation between angle and time in a clock.
: (R is rotation.):
| Minute Hand Hour Hand
: IR =360° IR =360°
| 1R = 60 min. 1R =12 Hrs.
: 60 min. = 360° 12Hrs. = 360°
I 1 min. = 6° rotation 1 Hr. = 30°
: 1 Hr. = 60 min.
I 60 min = 30°
|
|
|
|

|
Vi. ‘Minute’ in time and ‘Minute’ as a fraction i
of a degree angle are different. }

1. (A) Determine which of the following pairs of

angles are co-terminal. [1 Mark Each]
i 210°, — 150° ii. 360°, — 30°
iii. —180°,540° iv.  —405°,675°
V. 860°, 580° vi.  900°, —900°
Solution:

1. 210°, -150°
210°—(— 150°) =210° + 150°
=360°
=1 (360°),
which is a multiple of 360°.
The given pair of angles is co-terminal.

il. 360°, —30°
360° — (- 30°) =360° + 30°
=390°,
which is not a multiple of 360°.
The given pair of angles is not co-terminal.
iii.  —180°, 540°
540° — (- 180°) =540°+ 180°
=720°
=2(360°),
which is a multiple of 360°.
The given pair of angles is co-terminal.

iv. —405° 675°
675° — (—405°) = 675° +405°
=1080°
=3(360°),
which is a multiple of 360°.
The given pair of angles is co-terminal.

V. 860°, 580°
860° — 580° = 280°,
which is not a multiple of 360°.
The given pair of angles is not co-terminal.

vi.  900°,—900°
900°— (— 900°) = 900° + 900°
=1800°
=5(360°),
which is a multiple of 360°.
The given pair of angles is co-terminal.
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1. (B) Draw the angles of the following measures
and determine their quadrants.

[2 Marks Each]
i -140° ii.  250° iii.  420°
iv.  750° v. 945° vi. 1120°
vii. —80° viii. —330° ix. -500°
X. —820°
Solution: Y
i. 1
X'« > X
] /—140°
Y/
From the figure, the given angle terminates in
quadrant II1.
1 Y

Yl
From the figure, the given angle terminates in
quadrant III.

420°

X'« /- »X
\/

YI
From the figure, the given angle terminates in
quadrant 1.

v
’

From the figure, the given angle terminates in
quadrant 1.

V. %
W
Yl
From the figure, the given angle terminates in
quadrant III.
vi v
1120°
X'« w >
YI
From the figure, the given angle terminates in
quadrant L.
vii.
Y
X'« >X
—80°
Y/
From the figure, the given angle terminates in
quadrant I'V.
viii. Y
-330°
X'« »X

Y!
From the figure, the given angle terminates in
quadrant I.




Std. XI : Perfect Mathematics - |

iX. Y

YV
From the figure, the given angle terminates in
quadrant III.

YI
From the figure, the given angle terminates in
quadrant II1.

2. Convert the following angles into radians.

i. 85° ii. 250° iii. —132°

[1 Mark Each]
iv.  65°30’ V. 75°30' vi.  40°48'

[2 Marks Each]

Solution:

We know that 6° = (9 X i]
180

i, 2500= [zsoxij P (zs—nj
180 18

iii.  —132°= [_mxlij

iv.  65°30"=65°+30

= 65" + (ﬂj
60

=65°+ (lj
2

I
VR
N
(9]
+
o | =
~

2]

V. 75° 30" =75°+ 30’

e8] -]
()

(]

(4

vi.  40°48" =40°+ 48’

o]
oy

(=]

(2

_ (204, ) _(UnY
5 180 75

3. Convert the following angles in degrees.
[1 Mark Each]

. Tn’ .. —5na° ¢
i. ii. iii. 5

12 3
. 117 -1Y°
iv. V. —

18 4
Solution:

We know that 6°= (9 x@j
T

i I o [Tn I80) s

12 12 T
T (—5—%@) ~_300°

3 3 T
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i, 5°= (5 x @j
T

)

-

4. Express the following angles in degrees,
minutes and seconds.

i. (183.7)° [1 Mark]
ii. (245.33)° [1 Mark]
ii. (%) [2 Marks]

Solution:
We know that 1°=60" and 1’ = 60"
1. (183.7)° =183°+(0.7)°
= 183° + (0.7 x 60)’
=183° + 42’
=183° 42’

i (245.33)° =245°+(0.33)°
= 245° + (0.33 x 60)
= 245° + (19.8)
=245°+ 19" + (0.8)
= 245° 19" + (0.8 x 60)"
= 245° 19" + 48"
=245° 19’ 48"

i, Weknowthat@c=(6x@j
T
1y 1 180Y
1) _ (1,180
(5] (5 nj
:(ﬁjo
T

_(36Y A

=(11.46)°
=11°+(0.46)°
=11°+(0.46 x 60)’
=11°+(27.6)
=11°+27"+(0.6)
=11°+27 + (0.6 x 60)"
=11°27"+ 36"
=11°27'36" (approx.)

| SMARTCHECK | =7~~~

If the sum of the angles of AABC is 180°, then our
answer is correct.

A+ ZB+ ZC=35°+120°+25°=180°

Thus, our answer is correct.

In AABC,
ms/A=1" = (7—’%@] = 35°,
36 36 T

m/B = 120°

mZA +m/B +mZC = 180°
...[Sum of the angles of a triangle is 180°]
35°+120° + mZC = 180°
mZC = 180°—35°-120°
mZC = 25°

_ [25 y LJ
180
_ [S_Ej
36

m/C=25°= [Slj
36

(Vf5. InAABC,ifmz A = 73"6 , mz B = 120°, find

m« C in degree and radian. [2 Marks]
Solution:
We know that 0°= [6 x @j
T

@ 6. Two angles of a triangle are o and — .

5xn° 5n°
18

Find the degree and radian measures of third
angle. [2 Marks]

Solution:

We know that 6°= (6 x @j

I
The measures of two angles of a triangle are
9 718~

) [571' 180 (Sn 180Y
1€, | —X— | , | —x——|,
9 18 =

i.e., 100°, 50°
Let the measure of third angle of the triangle be
x°.
100° + 50° + x° = 180°

...[Sum of the angles of a triangle is 180°]
x°=180°—-100° — 50°
x°=130°

_ [30XLJ
180

(5
6
The degree and radian measures of the third

angle are 30° and (gj respectively.
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V7.

In a right angled triangle, the acute angles
are in the ratio 4:5. Find the angles of the
triangle in degrees and radians. [3 Marks]

Solution:

Since the triangle is a right angled triangle,

one of the angles is 90°.

In the right angled triangle, the acute angles are
in the ratio 4:5.

Let the measures of the acute angles of the
triangle in degrees be 4k and 5k, where k is a
constant.

4k + 5k +90° = 180°
...[Sum of the angles of a triangle is 180°]
9k = 180° —90°
9k = 90°
k=10°
The measures of the angles in degrees are
4k =4 x 10° = 40°,
5k=5x10°=50°
and 90°.

180

The measures of the angles in radians are

40° = [40XLJ - (Z_n)
180 9

500 = (50Xi] = (S_RJ
180 18

90° [90Xij - [zj
180 2

We know that 6° = [6 X Lj

(V8.

The sum of two angles is 5n° and their

difference is 60°. Find their measures in
degrees. [3 Marks]
Solution:

Let the measures of the two angles in degrees
be x and y.

Sum of two angles is 57°.

x+y=57n°

wrye(snd®) o (ox 22
T Y

x+ y=900° ..()

Difference of two angles is 60°.

x— y=60° ...(i1)

Adding (i) and (ii), we get

2x =960°

x =480°

Substituting the value of x in (i), we get

480° +y =900°

¥ =900° — 480° = 420°

The measures of the two angles in degrees are
480° and 420°.

- SMART CHECK

[

|

: If the difference of the two angles is 60°,
I then our answer is correct.

| Difference = 480° — 420° = 60°

: Thus, our answer is correct.

9. The measures of the angles of a triangle are
in the ratio 3:7:8. Find their measures in
degrees and radians. [4 Marks]

Solution:

The measures of the angles of the triangle are in
the ratio 3:7:8.
Let the measures of the angles of the triangle in
degrees be 3k, 7k and 8k, where k is a constant.
3k + 7k + 8k = 180°
...[Sum of the angles of a triangle is 180°]
18k = 180°
k=10°
The measures of the angles in degrees are
3k =3 x 10°=30°,
7k =7 x 10°="70° and
8k =8 x 10°=80°.

We know that 6° = (6 X l}
180

The measures of the angles in radians are

30°=(30xij :[Ej
180 6
700 = (mXLJ - [L"j
180 18
) (3]
180 9

80° = (80 x

V1o.

The measures of the angles of a triangle are
in A.P. and the greatest is 5 times the smallest
(least). Find the angles in degrees and
radians. [4 Marks]

Solution:

Let the measures of the angles of the triangle in
degrees be a—d, a, a +d, where a>d > 0.
a—d+a+a+d=180°

...[Sum of the angles of a triangle is 180°]
3a=180°
a=60° ...()
According to the given condition, greatest angle
is 5 times the smallest angle.

atd=5(a-d)

a+d=5a-5d

6d=4a

3d=2a

3d =2(60°) ...[From (i)]
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_120°

d = 40°

The measures of the angles in degrees are
a—d=60°-40°=20°

a=60°and

a+d=060°+40°=100°.

We know that 6° = (6 x Lj
180

The measures of the angles in radians are

200 = [2OXLJ _ (zj
180 9
60° = [60Xij :(zj
180 3
100°=(100xiJ :[5_)
180 9

(V1.

In a cyclic quadrilateral two adjacent angles

c

are 40° and % Find the angles of the

quadrilateral in degrees. [3 Marks]

Solution:

Let ABCD be the cyclic quadrilateral such that
ZA =40°and

B=T - (Ex@j ...{.-e“:(ex@j }
3 3 0= T

= 60°
A

B
ZA + £C=180° R

Opposite angles of a cyclic
B {quadrilateral are supplementary}
40° + £ZC =180°
ZC=180°—-40° = 140°
Also, /B + /D = 180°
Opposite angles of a cyclic
o Luadrilateral are supplementary}
60° + /D = 180°
/D =180° - 60° = 120°
The angles of the quadrilateral in degrees are
40°, 60°, 140° and 120°.

One angle of the quadrilateral has measure

(0] oy
5 5 =
Measures of other three angles are in the ratio
2:3:4.
Let the measures of the other three angles of the
quadrilateral in degrees be 2k, 3k, 4k, where k is
a constant.
72° + 2k + 3k + 4k = 360°

...[Sum of the angles of a quadrilateral is 360°]
9k = 288°
k=32°
The measures of the angles in degrees are
2k =2 x 32° = 64°
3k =3 x32°=96°
4k =4 x 32°=128°

We know that 6°= (9 X ij
180

The measures of the angles in radians are

640 — (MX Lj _ (m_nj
180 45

96° = (96 % Lj - [8_75)
180 15

128° = (1zgxij _ [32—“j
180 45

(V2.

One angle of a quadrilateral has measure

c

and the measures of other three angles are

in the ratio 2 : 3 : 4. Find their measures in
degrees and radians. [4 Marks]

Solution:

We know that 6°= [6 x @j
T

13. Find the degree and radian measures of
exterior and interior angles of a regular
[3 Marks Each]

i. pentagon ii. hexagon
ili.  heptagon iv.  octagon
Solution:

i. Pentagon:

Number of sides = 5
Number of exterior angles = 5
Sum of exterior angles = 360°

360 360° _ o,

Each exterior angle = —=
no. of sides 5

[ )= (2"
180 5

Interior angle + Exterior angle = 180°
Each interior angle = 180° — 72° =108°

= [msxi] = [3_“j
180 5
ii. Hexagon:
Number of sides = 6
Number of exterior angles = 6
Sum of exterior angles = 360°
3600 360°

Each exterior angle = - =60°
no. of sides 6

(o) -5)
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Interior angle + Exterior angle = 180°
Each interior angle = 180° — 60° =120°

—[120x "] = (2"
180 3

Heptagon:

Number of sides =7

Number of exterior angles =7
Sum of exterior angles = 360°

Each exterior angle = 360 - - 300
no. of sides 7
=(51.43)°

- (EXLJL (Ej
7 180 7
Interior angle + Exterior angle = 180°

Each interior angle = 180° — (@j

1260—360]"
7

|
() -
|

7
@XLJC _ [S_Trj

7 180 7
Octagon:
Number of sides = 8
Number of exterior angles = 8
Sum of exterior angles = 360°

360° _ 360°

no. of sides 8

= 45°

(s =(5)

Interior angle + Exterior angle = 180°
Each interior angle = 180° — 45°=135°

—[135x ") =[ 3%
180 4

Each exterior angle =

| SMARTCHECK  |=7 -~~~

o

Angle between two consecutive marks =
=30°

Angle traced by hour-hand in 10 minutes =%(30°)
=350

Angle between marks 11 and 2 =3 x 30° =90°

Angle between two hands of the clock at ten
past eleven = 90° — 5° = 85°

« T3

The angle between marks 11 and 2 is 90°.
But hour-hand has crossed 11.

Required angle will be less than 90°.

Angle made by hour-hand in one minute

is Gj .

In 10 minutes it makes (10 X %j =5°

Required angle = 90° — 5° = 85°

Vf14.

Find the angle between hour-hand and
minute-hand in a clock at [2 Marks Each]

i. ten past eleven ii. twenty past seven
iili.  thirty five past one iv. quarter to six

V. 2:20 vi. 10:10

Solution:

1.

At 11:10, the minute-hand is at mark 2 and
th
hour-hand has crossed (é] of the angle

between 11 and 12.

ii.

At 7 : 20, the minute-hand is at mark 4 and

rd
hour-hand has crossed Gj of angle between

7 and 8.

o

12
=30°
Angle traced by hour-hand in 20 minutes

Angle between two consecutive marks =

1
= —-(30°)=10°
£ (309)

Angle between marks 4 and 7 =3 x 30° =90°

Angle between two hands of the clock at twenty
past seven = 90° + 10° = 100°
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ili. At 1:35, the minute-hand is at mark 7 and hour-

th
hand has crossed (%) of the angle between 1

and 2.

Angle between two consecutive marks
360°
2

Angle traced by hour-hand in 35 minutes

7 35 1Y
=—(30°) = |2=| ={17=

12( ) (2j ( 2)
Angle between marks 1 and 7 =6 x 30° = 180°

Angle between two hands of the clock at thirty
five past one = 180° — (17%) = [162%}

=30°

= 162° + % = 162°30"

iv. At 5:45, the minute-hand is at mark 9 and hour-
th
hand has crossed [%) of the angle between 5

and 6.

Angle between two consecutive marks

_ 360°
12

Angle traced by hour-hand in 45 minutes

| o_ (5 1Y
=607 =(22.5) (222j

=30°

Angle between marks 5 and 9
=4 x30°=120°
Angle between two hands of the clock at quarter

to six = 120° — (22%}

7y

—970+ L
2

o

=97°30’

V. At 2 : 20, the minute-hand is at mark 4 and

rd
hour-hand has crossed Gj of the angle

between 2 and 3.

Angle between two consecutive marks
_360° _ 300

12
Angle traced by hour-hand in 20 minutes

1
= ~(30°) = 10°
5309

Angle between marks 2 and 4 =2 x 30° = 60°
Angle between two hands of the clock at
2:20 =60° - 10° = 50°
vi. At 10:10, the minute-hand is at mark 2 and
th
hour-hand has crossed (éj of the angle

between 10 and 11.

Angle between two consecutive marks
_360° 00

12
Angle traced by hour-hand in 10 minutes

1
=—(30°)=5°
5309

Angle between marks 10 and 2 =4 x 30° = 120°
Angle between two hands of the clock at 10:10
=120°-5°=115°

@ LET’S STUDY J ——————————— -

Arc length and Area of a sector

Theorem:

If S is the length of an arc of a circle of radius r
which subtends an angle 0° at the centre of the
circle, then S = r0.

Proof:

Let O be the centre and r be the radius of the circle.
Let AB be an arc of the circle with length ‘S’ units and
mZAOB = 0°.

Let AA’ be the diameter of the circle.
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Now, /(arc AB) c m ZAOB
and /(arc ABA’) c m ZAOA'

l(arcAB) _ 9:

/ (arcABA') T A’
S _9

%(circumference) n

sS_9

mTon

S=10

Length of an arc, S =16.

Theorem:
If 0° is an angle between two radii of the circle of
radius r, then the area of the corresponding sector
1
is —r’6.
2

Proof:
Let O be the centre and r be the radius of the circle and
m ZAOB = 0°.
Let AA' be the diameter of the circle.
Now, Area of sector AOB ««c m ZAOB
and area of sector ABA’ oc m ZAOA'
Area of sector AOB  mZAOB 0
Area of sector ABA'

m/AOA' n

B

T
0°
A’

(0] T

A

Area of sector AOB = Area of sector ABA' x L
T

(nr?) x 9

T

N | =

Area of sector AOB = %rz 0.

Note:

The above theorems are not asked in examination but
are provided just for reference.

— REMEMBER THIS e ) 1

|
! 1 1
I A(sector)= — x1r"x0== xrxr10
I 2 2

|

|

|

1. Find the length of an arc of a circle which
subtends an angle of 108° at the centre, if the
radius of the circle is 15 cm. [1 Mark]

Solution:

Here, r=15cm and

0 =108° =(108xij - (ﬁj
180 5

Since S=r.6,
S=15x T
5
=91 cm.

2. The radius of a circle is 9 cm. Find the length
of an arc of this circle which cuts off a chord
of length equal to length of radius. [2 Marks]

Solution:

Here, r =9cm

Let the arc AB cut off a B
chord equal to the radius of ‘
the circle.

a A

Since OA = OB = AB,
A OAB is an equilateral
triangle.

mZAOB = 60°
0 =60°

:(WL] :(EJ
180 3
Since S =r.6,

S=9x§=3ncm.

3. Find the angle in degree subtended at the
centre of a circle by an arc whose length is
15 cm, if the radius of the circle is 25 cm.

[1 Mark]
Solution:
Here,r=25cmand S=15cm
Since S=r.0,
15=25%x6

-3
25
(-2
- (%)= (%) [ m=3.14]
= (34.40)° (approx.)

The required angle in degree is [@j or
T

(34.40)°(approx.).
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4. A pendulum of length 14 cm oscillates
through an angle of 18°. Find the length of
its path. [1 Mark]

Solution:

Here, r = 14 cm and \
J \L

0= 18°=(18xlj =(l
180 10

Since S =r.0, \

S=14x =
10
7(3.14

g=Tm_7G14) L[ m=3.14]

5 5
= ¥ =4.4 cm. (approx.)
S. Two arcs of the same length subtend angles of

60° and 75° at the centres of the two circles.
What is the ratio of radii of two circles?

[3 Marks]

Solution:

Let r; and r, be the radii of the two circles and
let their arcs of same length S subtend angles of
60° and 75° at their centres.
Angle subtended at the centre of the first circle,

0,= 60° :(WL) :(E)
180 3
S=r0=r (Ej ()
3

Angle subtended at the centre of the second circle,

0,=75°= (mij - [i”j
180 12

S =1,0, = rz[i“J .. (i)
12

From (i) and (ii), we get

[3) ()

r, 15
L 12
L 5
r 4
r:n=5:4.

6. The area of the circle is 251 sq.cm. Find the
length of its arc subtending an angle of 144°
at the centre. Also find the area of the
corresponding sector. [3 Marks]

Solution:

Area of circle = nir?

But area is given to be 25 © sq.cm
251 =mr’

=25

r=5cm

0 = 144° =(144xij = [ﬂj
180 5

Since S =10,
S—S(%C]=4n cm.

Also, A(sector) = %x rxS= %x Sx4n

= 10m sq.cm.

7. OAB is a sector of the circle having centre at
O and radius 12 cm. If mZAOB = 45°, find
the difference between the area of sector

OAB and AAOB. [3 Marks]
Solution:
Here,r=12 cm C C B
e=4so:(45xij :(zj \\
) L AN,
Draw AM 1L OB
In AOAM,
sin 45° = AM
12
1 _AM
2 12

12 2
AM= = x X2 = 62 cm

NN

A (sector OAB) — A(AAOB)
= lr2€)—l><OB><AM
2 2

1 2 T 1
—x (12 x = — Zx12x 632
2 (12) 4 2

%xl44x§—36«/§= 187 — 3642

= 18(n —2+/2 ) sq.cm.

8. OPQ is the sector of a circle having centre at
O and radius 15 cm. If mZPOQ = 30°, find
the area enclosed by arc PQ and
chord PQ. [4 Marks]

Solution:

Here, r =15 cm
m/ZPOQ = 30°

(o)
o= (&) s

Draw QM L OP
In AOQM,
sin300= M
15
1_QM

2 15
1 1
M=15x — = —
Q 2 2

Shaded portion indicates the area enclosed by

arc PQ and chord PQ.

[
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A(shaded portion)
= A(sector OPQ) — A(AOPQ)

=lr29—lx0PxQM
2 2

15

=L aspx® _Lgsy B
2 6 2 2

_ 225m 225

12 4

225 ( T J
= 371 [saem.

4

The perimeter of a sector of the circle of area
257 sq.cm is 20 cm. Find the area of sector.
[3 Marks]

Solution:

Area of circle = nr?

But area is given to be 257 sq.cm.
251 =’
=25
r=5cm
Perimeter of sector = 2r + S

But perimeter is given to be 20 cm.
20=2(5)+S

20=10+S

S=10cm

1
Area of sector = 5 XT XS

— 1 sx10
>

=25 sq.cm.

10.

The perimeter of a sector of the circle of area
64 m sq.cm is 56 cm. Find the area of the

sector. [3 Marks]

Solution:

Area of circle = nr”

But area is given to be 64 m sq.cm.
641 = mur”

=64

r=_8cm

Perimeter of sector = 2r + S

But perimeter is given to be 56 cm.

56=2(8)+S
56=16+S
S=40cm

1
Area of sector :5 XT XS

=L g x40
2

=160 sq.cm.

«—— MISCELLANEOUS EXERCISE -1 J——

10.

Select the correct option from the given

alternatives. [2 Marks Each]
(ﬁj is equal to
15
(A) 246° (B) 264°
(C) 224° (D) 426°

156° is equal to

177 13n )
A — B —
@ () ® (%)

1Y Tn
C — D —
© (4 ® (3]
A horse is tied to a post by a rope. If the horse
moves along a circular path, always keeping the
rope tight and describes 88 metres when it traces
the angle of 72° at the centre, then the length of
the rope is

(A) 70m (B)
(C) 40m (D)

If a 14 cm long pendulum oscillates through
an angle of 12°, then find the length of its
path

(A)

55m
35m

131 147w 157 147w
— (B — (C D
14 ( ) 13 ( ) 14 ( ) 15

Angle between hands of a clock when it shows
the time 9 : 45 is

A (75 (B)
© (17.5¢° D)

(12.5)°
(22.5)°

20 metres of wire is available for fencing off a
flower-bed in the form of a circular sector of
radius 5 metres, then the maximum area
(in sq. m.) of the flower-bed is

A 15 B 20 () 25 (D 30

If the angles of a triangle are in the ratio 1:2:3,
then the smallest angle in radian is

A X ®m X o I o I
w I ® 2 o 3 o ;]
A semicircle is divided into two sectors whose
angles are in the ratio 4:5. Find the ratio of their
areas?

(A) 51 (B) 45 (C) 54 (D) 34

Find the measure of the angle between hour-
hand and the minute hand of a clock at twenty
minutes past two.
A) 50° (B)

60° (C) 54° (D) 65°

The central angle of a sector of circle of area 9n
sg.cm is 60°, the perimeter of the sector is

(A = B) 3+=m

C) 6+m (D) 6
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Answers:
. B 2. B 3 A 4 (D
5. O 6. (© 7. B 8 (B
9. A 10. (O
Hints:
3. =720 (72xi) - [Ej
180 5) B
S=88m
S =18 ; 88 m
2n
88=r|—
' [ 5) PN A
r=88 x kN
2n
—88x —> _ =70m
7
21 =
7
6. r+r+r6=20m
2r+19 =20
_20-2r
r=>5m a
1 r
Area= —1’0
2
! 2(20——2rj
= —r
2 r
1 2 (20-10
=—(5
Lor (2
=25sq. m
II.  Answer the following.
1. Find the number of sides of a regular

c

polygon, if each of its interior angles is 3:: .

[2 Marks]

Solution:

Each interior angle of a regular polygon

S B R

4 4 =

Interior angle + Exterior angle = 180°
Exterior angle = 180° — 135° = 45°
Let the number of sides of the regular polygon

be n.
But in a regular polygon,
. 3600
exterior angle = ——
no.of sides
45° = 360°
n
360°
n = =
45°

Number of sides of a regular polygon = 8.

2. Two circles each of radius 7 cm, intersect
each other. The distance between their centres
is 72 cm. Find the area of the portion
common to both the circles. [4 Marks]

Solution:

Let O and O; be the centres of two circles
intersecting each other at A and B.
Then OA=0B=0,A=0;B=7cm

and OO, = 7\/Ecm

00, =98 ..(0)
Since OA% + OlA2 =7+ 7?

=98

=00,’ ...[From (i)]
mZ0AO, = 90°

[1OAO;B is a square.
m/ZAOB =m/ZAO;B =90°

(i) = [5)
AN
NV
Now, A(sector OA]]33) = %#e

:lx72><£
2 2

B Sq.cm
2 0

and A(sector O;AB) = %rze

:lx72><£
2

4 .

A( OAO;B) = (side)’ = (7)* =49 sq.cm
Required area = area of shaded portion
= A(sector OAB) + A(sector O;AB)

— A(C OAO;B)
=M, 4y
4 4
=P 4
2

T
=49/ 2 1 )
( jsqcm

3. APQR is an equilateral triangle with side
18 cm. A circle is drawn on segment QR as
diameter. Find the length of the arc of this
circle within the triangle. [3 Marks]

Solution:

Let ‘O’ be the centre of the circle drawn on QR
as a diameter.

[
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Let the circle intersect seg PQ and seg PR at
points M and N respectively.

Since /(OQ) = /(OM),
mZ0MQ = mZ0OQM = 60°
mZMOQ = 60°

Similarly, mZNOR = 60°
Given, QR =18 cm.
r=9cm

0 =60°= (60><—

-(3)

l(arc MN) =S =10 =9 x E =37 cm.

Find the radius of the circle in which a
central angle of 60° intercepts an arc of
length 37.4 cm. [2 Marks]

Solution:

Let S be the length of the arc and r be the radius
of the circle.

0= 60°= (60xi] :(E)
180 3

S=374cm
Since S =10,

374=rx =
3

3><374—r><2—72 [nzg}

_ 3x37.4x7
22
r=235.7cm

Angle subtended at the centre of the first circle,

0, =65°= (65XLJ = (13—”)
180 36

13 .
S =10, —r,[%") ..(0)

Angle subtended at the centre of the second circle,

0,=110°= (noxij = (Mj
180 18

11 ..
—rzez—rz(lgj ...(i1)

From (i) and (ii), we get

(B (ln
"\ 36 218

A wire of length 10 cm is bent so as to form an
arc of a circle of radius 4 cm. What is the
angle subtended at the centre in degrees?

Solution:

[2 Marks]
S=10cmandr=4 cm ...(given)
Since S =10, ,’A\
10=4x6 @f’ \\%

SONESLIES A
2 2 T ! b

_ (450 \4/

T 10 cm

T

The area of a circle is 81t sq.cm. Find the
length of the arc subtending an angle of 300°
at the centre and also the area of
corresponding sector. [3 Marks]

Solution:

Area of circle = nr?
But area is given to be 817 sq.cm

i’ =8ln

=81

r=9cm

0 =300° =(300><ij =(5—“J
180 3

Since S =16,

S:9><5?n=15ncm

Area of sector = %x rxS

l><9>< 15t = ﬂsq.cm
2 2

If two arcs of the same length in two circles
subtend angles 65° and 110° at the centre.

Show that minute-hand of a clock gains
5° 30’ on the hour-hand in one minute.
[2 Marks]

Solution:

Angle made by hour-hand in one minute

3600 (1Y

T 12%x60 (Ej

Angle made by minute-hand in one minute

~360°
60

=§°

Find the ratio of their radii. [3 Marks] Gain by minute-hand on the hour-hand in one
Solution: minute

Let r; and r, be the radii of the two circles and —6° _(ljo _ (Sljo — 5030

let their arcs of same length S subtend angles of 2

65° and 110° at their centres. [Note: The question has been modified.|
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9. A train is running on a circular track of
radius 1 km at the rate of 36 km per hour.
Find the angle to the nearest minute, through
which it will turn in 30 seconds. [3 Marks]

Solution:
r=lkm = 1000m
I(Arc covered by train in 30 seconds)
_ 30 ¢ 36000

60x 60

S =300 m

Since S =10,

300=1000 x 6

o -5
10 10 =

_ (ﬁ}
T

B (54><7J° { 22}

= | T =—
22 7

=(17.18)°

=17°+(0.18)°

=17°+(0.18 x 60)' = 17° + (10.8)’
6 =17°11" (approx.)

10. In a circle of diameter 40 cm, the length of a
chord is 20 cm. Find the length of minor arc
of the chord. [2 Marks]

Solution:

Let ‘O’ be the centre of the
circle and AB be the chord
of the circle.
Here, d =40 cm &
r= 0 _ 20 cm A
2 A<30 B
Since OA = OB = AB,

AOAB is an equilateral triangle.
The angle subtended at the centre by the minor

arc AOB is 0 = 60° = (60xij = [Ej
180 3

[ (minor arc of chord AB) =10 =20 x g

207
= ——Cm.
3

@ 11. The angles of a quadrilateral are in A.P. and
the greatest angle is double the least. Find
angles of the quadrilateral in radians.

[4 Marks]
Solution:

Let the measures of the angles of the
quadrilateral in degrees be
a—3d,a—d,a+d,a+3d,wherea>d>0
(a-3d)+(a—-d)+(a+d)+(a+3d)=360°

...[Sum of the angles of a quadrilateral is 360°]
4a =360°
a=90°

According to the given condition, the greatest
angle is double the least.

at3d=2.(a—3d)

90° + 3d =2.(90° — 3d)

90° + 3d =180° — 6d

9d =90°

d=10°

The measures of the angles in degrees are

a—3d=90°-3(10°) =90° — 30° = 60°,

a—d=90°-10°=80°,

a+d=90°+10°=100°,

a+3d=90°+3(10°)=90° + 30°=120°

We know that 6° = [9 x ij
180

The measures of the angles in radians are

60° (6OX LJ _ (EJ
180 3
80° = (80xij - [4_nj
180 9
100° = (moxij = (Sij
180 9
120° = (uoxij = (ﬁj
180 3

~——  ONE MARK QUESTIONS J——

1. Find the degree measure of an angle traced by
the hour-hand in 15 minutes.

2. Check whether the given pair of angles is
co-terminal or not.
45°and — 315°

3. Find the length of an arc of a circle of radius
r cm which subtends an angle 0° at the centre of
the circle.

4. Determine the quadrant of angle 1105°.

5. Express the angle (0.13)° in seconds.

~— ADDITIONAL PROBLEMS FOR PRACTICE J—

Based on Exercise 1.1

1. 1. Determine which of the following pairs of
angles are coterminal:

[1 Mark Each]

a. 420°, -300° b. 330°,45°
C. 330°, —60° d. 1230°, -930°
ii. Draw the angles of the following

measures and determine their quadrants.
[2 Marks Each]

a. -120° b. 300°
c. 650° d. 820°
e. 225° f. —640°
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+2.

iil.

+4.

iv.

+6.

iii.

10.

+11.

12.

g —60° h.
i —690° j.

660°
1200°

Convert the following degree measures in the
radian measures. [1 Mark Each]

70° i —120°

Express the following angles in radians:
[1 Mark Each]

150° ii.  340°

—225°

Convert the following radian measures in the
degree measures. [1 Mark Each]

o & w6

Express the following angles in degrees:
[1 Mark Each]
s’
)

i [—5—“j i, 6
6

Gj v. (L1

Express the following angles in degree, minute

and second. [2 Marks Each]
74.87° ii.  —30.6947°
Express the following angles in degrees,
minutes and seconds form: [2 Marks Each]
(125.3)° il. (50.9)°

i)
16
The sum of two angles is 3n° and their

difference is 40°. Find the angles in degrees.
[2 Marks]

4n’

15
Find the degree and radius measures of third
angle. [2 Marks]

Two angles of a triangle are 3?“ and

In a right angled triangle, the acute angles are in
the ratios 7:11. Find the angles of the triangle in
degree and radian. [3 Marks]

The difference between two acute angles of a

c

right angled triangle is 7378 .

Find the angles of the triangle in degrees.
[3 Marks]

The measures of angles of a triangle are in the
ratio 2 : 6 : 7. Find their measures in degrees.
[3 Marks]

+13.

+14.

+15.

16.

+17.

The measures of the angles of the triangle are in
A. P. The smallest angle is 40. Find the angles
of the triangle in degree and in radian.

[4 Marks]

One angle of a quadrilateral is %ﬁ radians and

the measures of the other three angles are in
the ratio 3:5:8, find their measures in degree.
[3 Marks]

Find the number of sides of a regular polygon if

each of its interior angle is [t_—nj . [3 Marks]

Find the radian measure of the interior angle of
a regular heptagon. [3 Marks]

Find the angle between hour hand and minute
hand of a clock at
Quarter past five 1l. Quarter to twelve

[2 Marks]

Based on Exercise 1.2

+2.

+4.

+6.

+8.

Find the length of an arc of a circle which
subtends an angle of 144° at the centre, if the
radius of the circle is 5 cm. [1 Mark]

The diameter of a circle is 14 cm. Find the
length of the arc, subtending an angle of 54° at
the centre. [1 Mark]

The radius of a circle is 7 cm. Find the length of
an arc of this circle which cuts off a chord of
length equal to radius. [2 Marks]

A pendulum of length 21cm oscillates through
an angle of 36°. Find the length of its path.
[2 Marks]

Two arcs of the same length subtend angles of
60° and 80° at the centre of the circles. What is
the ratio of radii of two circles?

[2 Marks]

The area of a circle is 225n sq. cm. Find the
length of its arc subtending an angle of 120° at
the centre. Also find the area of the
corresponding sector. [3 Marks]|

OAB is a sector of the circle with centre O and
radius 12 cm. If mZAOB = 60° find the
difference between the areas of sector AOB and
AAOB. [3 Marks]

In a circle of radius 12 cms, an arc PQ subtends
an angle of 30° at the centre. Find the area
between the arc PQ and chord PQ.  [4 Marks]

Find the area of the sector of circle which
subtends an angle of 60° at the centre, if the
radius of the circle is 3 cm. [2 Marks]
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10.

+11.

+12.

The perimeter of a sector of a circle, of area
497 sq. cm, is 44 cm. Find the area of sector.
[3 Marks]

The perimeter of a sector is equal to half of
the circumference of a circle. Find the
measure of the angle of the sector at the
centre in radian. [2 Marks]

ABCDEFGH is a regular octagon inscribed in a
circle of radius 9cm. Find the length of minor
arc AB. [2 Marks]

Based on Miscellaneous Exercise — 1

Find the number of sides of a regular polygon, if

c

each of its interior angles is [2 Marks]
Two circles each of radius 5 cm intersect each
other. The distance between their centres is

5v2 cm. Find the area common to both the
circles. [4 Marks]

AABC is an equilateral triangle with side
6 cm. A circle is drawn on segment BC as
diameter. Find the length of the arc of this circle
intercepted within AABC. [3 Marks]

Find the radius of the circle in which a central
angle of 60° intercepts an arc of length

28.6 cm. (Use b :2—72) [3 Marks]

A wire of length 96 c¢m is bent so as to form an
arc of a circle of radius 180 cm. What is the
angle subtended at the centre in degrees?

[2 Marks]

If the arcs of the same lengths in two circles
subtend angles 75° and 140° at the centre, then
find the ratio of their radii. [3 Marks]

In a circle of diameter 66 cm, the length of a
chord is 33 cm. Find the length of minor arc of
the chord. [2 Marks]

~——{MULTIPLE CHOICE QUESTIONS J——

1.

The angle subtended at the centre of a circle of
radius 3 metres by an arc of length 1 metre is
equal to

(A) 20° (B) 60°

©) %radian (D) 3 radians

A wire that can cover a circle of radius 7 cm is
bent again into an arc of a circle of radius
12 cm. The angle subtended by the arc at the
centre is

(A) 50° B) 210°

(C) 100° (D) o60°

10.

11.

12.

The radius of the circle whose arc of length
15 cm makes an angle of % radian at the centre

is

(A) 10cm (B) 20cm
© 1 licm (D) 22%Cm
4 _
5
(A)  144° (B) 60°
©) 120° (D) 135°
8 _
3
(A)  144° (B) 80°
(C)  480° (D) 180°
36° =
e e e e
R A
-520° =
A) %;ﬁ ) %:ﬁ
© Zrx O P

The angles of a triangle are in A. P. such that
greatest is 5 times the least. The angles in
degrees are

(A) 30°,60° 100° (B) 30°,45°,90°
(C) 20°,45°,180° (D) 20°,60°, 100°

The angles of a quadrilateral are in the ratio
2 :3:3:4. Then the least angle in degrees is
(A) 90° (B) 45°

(©) 30° (D) 60°

The angles of a triangle are in the ratio
3 :7: 8. Then the greatest angle in radians is
41 S5n¢ r L

@ T ® G © = o %

The difference between two acute angles of a
right angled triangle is g Then the angles in

degrees are
(A) 30°,35° (B) 45°,55°
(C) 55°,35° (D) 60°,75°

Angle between the hour hand and minute hand
of a clock at quarter past eleven in degrees is

(A) (1257”] (B) 112930
(€)  107°73" (D) [%"j
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13.  The interior angle of a regular polygon of 16. The perimeter of a sector of a circle of area
15 sides in radians is 36m sq. cm is 24 cm. Then the area of sector is
131° on (A) 40sq.cm. (B) 36sq.cm.
(A) T (B) 20 (C) 465sq.cm. (D) 26sq.cm.
(C) 156° (D) 135° 17. A semicircle is divided into two sectors, whose
angles are in the ratio 1 : 2. Then the ratio of
14.  The length of arc of a circle of radius 9 cm their areas is
subtending an angle of 40° at the centre is A) 13 B) 14
(A) 2mcm (B) 12arcm © 23 D) 12
(©) 2n cm (D) 4An cm 18. If 6_C is the angle between two radii gf a circle pf
9 5 radius r, then the area of corresponding sector is
1
15.  OA and OB are two radii of a circle of radius 10 (A) r’0 (B) 2 r’0
such that m'LAOB = 144°. Then area of the €) 19 (D) 2mr
sector AOB is
(A) 8msq.cm. 19. A wire 121 cm. long is bent so as to lie along
the arc of a circle of 180 cm radius. The angle
(B) 20msq.cm. . .
o) 30 subtended at the centre of the arc in degrees is
(©) 30msq.cm. (A) 35°37 (B) 36°30
(D) 407 sq.cm. (C) 37° 30’ (D) 38° 30’
| Time: 1 Hour TOPIC TEST N Total Marks: 20 |
SECTION A
Q.1. Select and write the correct answer. [4]
i. 5°37'30" =
~ (3) v (3) o (%) o (5
@ (%) ® |2 © (& ® (&
ii. The measures of angles of a triangle are in the ratio 2 : 3 : 5. Their measures in radians are
¢ 3n° n n° 3n° 7t
A & T B =~ L
) 57107 2 ®) 57107 3
¢ 51° 3xn° n° 3n° 7w
C Tl:_ , D VR s o
© 6’ 127 4 ) 47107 2
Q.2. Answer the following. [2]
i. Find the angle traced by the hour-hand in 23 minutes.
il. Check whether the given pair of angles is co-terminal or not.
173° and 543°
SECTION B
Attempt any two of the following: [4]
Q.3. The sum of two angles is 51° and their difference is 60°. Find their measures in degrees.
Q.4. Find the degree and radian measures of exterior and interior angles of a regular pentagon.
Q.5. The radius of a circle is 9 cm. Find the length of an arc of this circle which cuts off a chord of length
equal to length of radius.
SECTION C
Attempt any two of the following: [6]

Q.6. Find the angle between hour-hand and minute-hand of a clock at quarter to twelve.

c

2n

and the measures of other three angles are in the ratio

Q.7.

One angle of a quadrilateral has measure

2 : 3 : 4. Find their measures in degrees and radians.

A train is running on a circular track of radius 1 km at the rate of 36 km per hour. Find the angle to
the nearest minute, through which it will turn in 30 seconds.

Q..
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SECTIOND
Attempt any one of the following: (4]

Q.9. Two circles each of radius 7 cm, intersect each other. The distance between their centres is
7~/2 cm. Find the area common to both the circles.

Q.10. The angles of a quadrilateral are in A.P. and the greatest angle is double the least. Find angles of the
quadrilateral in radians.

—
o " ANSWERS J o
r ONE MARK QUESTIONS J 8 290°, 250°
L (75 2. Co-terminal 9. 240 2T
3. rf cm 4. I quadrant 15
> 468 10. 350,550, 2% Lz
' 7T 7367 36
[ ADDITIONAL PROBLEMS FOR PRACTICE J ,
11.  The angles of a triangle are 66°, 90° and 24°.
Based on Exercise11 12, 24°,72°, 84°
.1' . . 13.  The angles of a triangle in degrees are 40°, 60°
1. a. coterminal b not coterminal o At
c.  not coterminal d coterminal and 80° and in radians > and
il. a. IIT quadrant b. IV quadrant
c. IV quadrant d. IT quadrant 14. The measures of three angles are 60°, 100°
e. I quadrant f I quadrant and 160°
g IV quadrant h IV quadrant 15.  Number of sides of the regular polygon is 10.
1. I quadrant J- II quadrant
5
c ¢ 16 —
2 () S )
18 3
x \¢ 17. i 67.5°. i 82.5°.
111. (%j
BasedonExerdise1.2 .
3. i (Slj i. (”—“j 1. 4mem 2. 66cm
6 9
. [—S—RJ iv. [_Lj 3. 7—3” em 4. 132em
4 720
4. i 4200 i —10° 5. 4:3
i (%) 6. 10w cm, 757 sq.cm.
7. 12(2n—3x/§)sq.cm
5. i [EJ i —150°
2 8.  12(m—3)sq.cm
(1080)0 . (45}"
111. e 1v. — 3n
T T 9. 5 sq. cm
V.o 63 10. 105 sq. cm.
6. i 74°52'12" .
ii.  —30°41'41" approximately 1. (m=2)
7. i 125°18 i 50054 2. 9(zj em
iii.  39°22'30” 4
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Based on Miscellaneous Exercise — 1

2. % (m—2)sq. cm.

3. T cm.
4. 273 cm
5. (%j

T
6. 28:15
7. 11w cm

( MULTIPLE CHOICE QUESTIONS JJ

1. (C) 2. (B) 3. (B) 4. (A
5. (C) 6. B 7. (DO 8 (D)
9. D) 10. (A) 11. (C) 12. (B)
13.(A) 14. (A) 15. (D) 16. (B)
17.(D) 18. (B) 19. (D)

(" ToPIC TEST )

1. i D) i (A)

2. 1. (11.5)° ii.  not co-terminal

3. 480°and 420°
4. Exterior angle = 72° = (—

Interior angle = 108° = (%)

5. 3mcm
6. 82°30
7. Degree: 64°, 96°, 128°

Radian: (M—RJ , (8—75) , (32_nj
45 15 45
8. 17°11'(approx.)
9. 49[2—1) sg.cm
2
10.  Degree: 60°, 80°, 100°, 120°
(3. (5] (5. (2
3 9 9 3

Scan the given Q. R. Code in Quill - The Padhai App
to view the solutions of the Topic Test.
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