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Exercise 9.1

B Express the following sexagesimal measvures of angles in radians:
i) 30° i) 4> jii) 60° iv) 75°
v) H” vi) 105° vii) 120° viii) 1 35F
ix) 150°  x) 10°15"  xj) 35°20" i) 75°6'30"
xiii) 120'40™  xjy) 154°20"  xy) 0" xvi) 3"

Solution:

we know that

-_—
‘b

= ™ radians
Or 1°=0.01745radians
. 20°
— 30)°x l?:O"" = — radians
. 45°
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iii. 60°

V.. 75°

v. 90°

vi.105°

vii. 120°

viil. 135°

—-45% 2 = E-rad:]:ms
1R80° 4
— 60°x L == radians
180° 3
g Sx :
37 o 35~ = — radians
180° 12
) T
= 9(°x = —radians
180 2
g 7 .
= 1105 °x = — gradians
180° 12
T 2 .
= 120°% = — gradians
IR0 3
/¢ 3 |
=> 1359 = — gradians
I1R0° 4
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IX. 150°

g S

=> 150°x = — mradians
| 80°

X. 10°15"

10°|5"=10°+(Lx|5] [60'=1°
60

= I0°+l— =10.25°
4

n

=10.25x o0 = 10.25x0.01745 = 0.1789radians

xi. 35°20°

1 1

35°+20°=35°+%| —x 20
60

-

_3504 l]‘ =[E]'
13 173

_ ‘03" <0.01745 = 0.6166radians

xil. 75°6'30"

75°+6'30“=75°+[$x6] +[36]00x30]a

3
=75°+_L+_L=M=[

92013 |
10 120 120

120
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xiii. 120"40"

Xiv.154°20"

XV.

Oc

e
= 90;3 x0.01745 = 1.3106radians

=120+ [40)( L]
60

2 2 21
=120'+§= 200+ 2 =[3i]

3 3
13 60! 180

= 362 x0.01745 = 0.0354radians
180°

154° + 20"=[IS4T +[ 20 ]

3600

_[27720+1]‘_[z772|]‘
1180 1180

.
- [ 277('; l:l" x0.0175 = 2.6874radians

¢
IR0°

=(°x = Oradians
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Xvi. 3"
3 _{ 1 |
3600 1120
= L x0.01745 = 0.0000145radians
1120 |
2. Convert the following radian measures of angles into the measures of
system:
g g g g g
i) 3 i) 6 iii) 4 iv) 3 v) 2
vi) 3 vii) 4 vii) 6 ix) 12 x) 3
| 1x 137 177 257 197
xi) 27 xii) 16 xiii) 24 xiv) 36 xv) 32
Solution:
We know that
| radians = L deg ree
Vi 4
Or | radions = 57.296 degree
. -
X
0
a x5 0
8 =z 2
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i =z
6
_EXISO"’:BOu
T
i ik
4
=£x180°=45(,
4 7
iv 5
3
:Exlsoo:wﬂ
3 =
v ud
2
0
_x 180
2 @
“
3
0
='2—ﬂ-x180 =120"
7
vil. %
4
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viii.

xii.

B ¥
27

137
16

0
= 2% 180 _ 1358
b g
0
=Ex|80 =150"
6 4

0
=.‘7_;1'_:‘(180 105"
12 T

0
=¥x l80 =324[|

e

e X
27 T

B 1317 |30°

T e—— X

16 4

0
Cllr 180 _[1930 231

0
[ -7
27
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> i M
— 2340 ::1 |461 - 146”30’
16 4
xiii, %
24
177 180"
= e—
24 3
} - ~i)
2000 [ml - 127°30°
24 2]
25~x
xiv. ——
36
oL+ A
_ ..))rx 1 80 195"
36 ) o
xv. %
32
197 180"
— x
32 4
3420 [0 7T _ 1060
- - 420 = |()(,Z.] = 106°52'30"
32 | 8
3. What is the circular measure of the angle between the hands of a watch
at4 O' clock?
Solution
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As total angle inscribed in a circle 1s 360° and we know. That one hour is %rh

part

of the circle Therefore 1 hour = 360" x ' = 30” In radians =30° x —— = -'E- rodian So,

12 180

the angle between the hand of a watch at 40'clock. = %:ﬁl — %z radian.

D
Hence, the angle is -'31-;:- radian.

4. Find ¢ , when:

g)

l) I =1.5¢cm.r =2.5¢cm n) {=32m.r

Solution:
Wwe know that

[ =r@

==

“ |~

)] [=1.5¢cm,.r =2.5cm
== i = 1o = (.6 radians
Z.5

Hence, # = 0.6 radians
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i) [=3.2cm,r =2m

I 32

— 0 = — =1.6 radions
r 2

Hence. 0 = 1.6 radians

5. Find /, when:
i) = 7 radians, r = écm i) 7 =6520"r=18mm

Solution:

We know that [ =r0

I ¢ = radians, r = écm
=H=rg
=61 =06xcm
Hence, [ =6rxcm

ii. 0 =65"20", r=18mm

0 = 65°25"% -
180

257° .
=[65°+-:- X 2 =1.1417 radians
60! 180"

= Il=rf
=1.1417x18=20.55mm

Hence, = 20.55mm
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6. Find r, when:

) I=5cm.0= .'; radian 1) 7=56cm.0=45°
Solution:
We know that
[=rf
[
=r=-
2
i [=5cm.0 = -‘l; radian
/
=>r=—=—=3x2=10cm

Hence, [=10cm

ii. [ =56¢cm.0 = 45"

= 0=45"x — - = = radians
IROY 4
5 56 x ¢
r=é~= _6 = 4=7|.300m
f% b
Hence, r=71.30cm
7 £ What is the length of the arc intercepted on a circle of radius 14 cms by

the arms of a cenftral angle of 45°7

Solution:
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{=?

rradivs = radivs = 14cm

0 = 45"
= 45x— = Zradion
180" 4
we know thot:
[ =r0
J I
=14x= =2 21099 = l1cm

2
Hence, length of the arc intercepted = 11cm

8. Find the radius of the circle, in which the arms of a central angle of

measvure 1 radian cut off an arc of length 35cm.

Solution:
Radius = ¢
Measure of central angle = | radian

arc of length = 35cm

we know thot

Hence, radius of the circle = 35¢m
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7 A railway frain is running on a circular track of radius 500 meters at the

rate of 30km per hour. Through what angle will it turn in 10 sec?

Solution:
Radius = 500meters

Speed of train = 30km per hour

301000 300 35
— — = —m/!S

3600 30 3
= 8.33 m/s
Distance covered by tran = v x t
=8.33x 10
=83.33m
Wwe know that [=r0

!

r

—¥

83.33
= = (0. 166rad

500

Hence, angle of tuming of train = 0,166 rad or % rad

10. A horse is tethered to a peg by arope of 9 meters length and it can move
in a circle with the peg as centre. If the horse moves along the circumference of

the circle, keeping the rope tight, how far will it have gone when the rope has

turned through an angle of 7097

Solution:

Radivus = 9 meter
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: J
Angle = 70° = 70 X — = — zrad
180" IS
/=2
we know that
=rf
7
,qu_d’?
IR
7 7 22
== ==X—=x=]1meter
2 2 7

Hence, crcumierence ofthecicle=11m

11. The pendulum of a clock is 20 cm long and it swings through an angle of

20° each second. How far does the tip of the pendulum move in 1 second?

Solution:
Radius = 20cm
Angle = 20° = 20 x 2 == rad
180" 9
Length =¢

we know that,
[ =rf

T 20
= 20X == = =M
9 9

Hence, the pendulum covered distance in one second 15 6.98 cm
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12. Assuming the average distance of the earth from the sun to be 148 x 104

km and the angle subtended by the sun at the eye of a person on the earth of

measure 9.3x10-3 radian. Find the diameter of the sun.

Solution:

r= 148 x 10* km
0 =9.3x10 "radian
Wwe know that;
=Pl
= 148x 10" x9.3x10
=1376.4x10" km
— [ =1.376x10"km

Hence, the dicmeterof sun= 1.376 x 106 km

13. A circular wire of radius écm is cut straightened and then bent so as to lie
along the circumference of a hoop of radius 24dcm. Find the measure of the
angle which it subtends at the centre of the hoop.
Solution:

Radius of circular wire = 148 x 10¢km

=  Length of circularwire =2 2x 6

= |27 CM
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§="?
we know that; [=r@
— = i-

27 In nx |
S — = - radians
24 ? S

— A

Hence, angle of the centre of the hoop = %radians

14. Show that the area of a sector of circular region radius r is %r:(), where ¢

is the circular measvure of the central angle of the sector.

Solution:

Consider the circular region having radius = r

And central angle = @ rad
B
(
&
A
So,
Angle in g sector = Angle of circle
Areqa of a sector Area of circle
0 2n
A xr
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A xr
o — T —
0 2f7
r:
— {=—0
2
| ;
Hence, Area of a sector =—=r-6

9

15. Two cities A and B lie on the equator such that their longitudes are 45° E

and 25° W respectively. Find the distance between the two cities, taking radius

of the each as 6400 kms.

Solution:

Total angle of two cities = 45° + 250

4 7 .
= — 4 radions
ISO IR

=70" =70 x

Radius = 6400 km
| =7
we know that: [ =r0

-
= 6400 x = 7
IS

[ =7822.22km
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Hence; the distance between the two cities = 7822.22km

16. The moon subtends an angle of 0.5° at the eye of an observer on earth.
The distance of the moon from the earth is 3.844 x 10° km approx. What is the

length of the diameter of the moon?

Solution:

canh

Sx e =8.72x10"rad Moo

I 80

e
|
i
N
|
&
' J»

r =3.844 x 105 km

We know that:
I=r0
=8.72x 10° x 3.844 x 10°
= 33.5196 x 102

| = 3351.96 km

Hence, the dicmeter of the moon

= 3351.96 km

17. The angle subtended by the earth at the eye of a spaceman, landed on
the moon, is 1°54’ . The radius of the earth is 6400 km. Find the approximate

distance between the moon and the earth.

Solution:
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canh
:E 9
0=154"=1.9" o

4
=1.9% —— =0.033rad
S ra

Radius = 6400km
- Diameter = 6400 x 2 = 12800km
— [ = 12800km

We know that [ =rf
[

r=-—

{
~ 12800

= = 3.86x10 km
0.033

Hence, the distance, between the moon and the earth = 3.86 x 10°%km
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