casurement of Angle : |
Radian and Degree

m:ﬂ degree : The angle between two perpendicular f

i T“mc-f:aﬂ od a right angle- A right angle is equal to 90 degree, it is
e .
stten 85 ght angle is divided into 90 equal parts then one part is

Jifar :
Thus ee. It is written as 1°.

s divided into 60 equal parts, each part is called 1 minute. Itis

genoteBY 1
Lin part of 1’ is called one second. It is written as 1”.

Hence 1 right angle =90°
=90 x 60' = 5400' = 5400 minute
— 90 x 60 x 60" = 324000" = 324000 seconds

Again, [T°=60'=60x60"=3600"]

To measure an angle in radian : Let AB be an arc of p- A
a given circle whose length is equal to radius of the "
drcle. The angle subtended by arc AB at the centre

0 of the circle is measured as 1 radiani.e, ZAOB=1 B
radian. It is denoted by 1 or 1 rad. In the given figure

/AOB =1 rad. It is also written as : L

=

3. Relation between degree measure and radian measure :

o_ TCX_
+ nrad = 180° lx =13{]mdl

' 180 _ 19"
180 4 1rad =714 = 571622

' . LS
\ius to change degree intoradian, multiply bY Tg0 a“dwChang;J

; 180
radian into degree multiply by “r

and | x rad =

If mentioned, take i = %?— or 3.14.

4 Relation between length of arc (1), radius (r) and angle (0) :

:
By
|
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| 2, Cbrwert the fﬂﬂﬂw’mg radlal'l measure in degree measurers . '_. 3
(i) 4 (11) ST (USE R-Q}

Solution ;-  mradian= 180° ] |: i
2n° 7 .
1 radian = -1%9— =180°X 55 |

 igex7XA 90PXTX4 _ 2520° _angl 4 9
or, 4 radian = 1—8_72_'—-= 11 11 = o 11 gree :, b
(i) 3% =3 x 180° = -5 x 60° = =300 i

3. A wheel makes 180 revolutions in one minute. Through how many
radians does it turn in one second ? Also find its degree measure.

Solution : -- Wheel makes 180 revolution in 60 seconds

Wheel makes 1&? = 3 revolutions in 1 second.

! Now, . One complete revolution measures 2t radian.
| +. Three complete revolutions measure 2 x 3 = ér radian

e Again, s mrad = 180°

: 6rirad = 6 x 180° = 1080°

Fing ﬂ%ﬁﬁﬁgme.and.radlan measure of the angle subtended at he cef
a circle of radius 200 cm by an arc of length 11 cm. (ﬂﬁl’-‘

o
“A




Measurement of Angle : Radian and Degree 303

_200cm, = Arc AB =1lam
_.ubtended at the centre of circle be 9 radian

"zlol‘ﬁfad &
nrad#lgoo 100 11 cm
I _1_8,_(_]2
pipd= %
180°

et
: 11 .7 o _ 7%X180° 7x45° 7x9°
| L rad = 260 %22 *180° = 200% 2 ="100 =50
= %3-°=3-3’-0- = 3 degree i%x 60 seconds = 3°9'

a:cle of diameter' 50 cm, the length of a chord is 25 cm. Find the

gth of minor arc and major arc of the chord.
| | qation : €€ the figure e
Given that radius of the circle = =>—

and chord AB of the circle = 25 cm
(learly AOAB is an equilateral triangle,

iherefore LAOB = 60° = r—e (say)
l
[fminor arc AB = ] then from 68 = 7
257
I=r8==3"

| 5m|_125m
| and major arc = 25(27( 3) 25( ) 3

Eﬁ Ifin two circles, arcs of the same length subtend angle 60° and 75° at
. thecentre, find the ratio of their radii.

| 1
Squhon Let the radii of two circles ber, and 7, respectively.

1
According to the question, arc AB — I (say) in the two circle.

Given that 0, = 60° =60 x TS—O‘ = -Tgﬁ radian

o BOTE :
And §, = 75° = 7go radian

I‘ l-. B
- I=r131=,.292 "@ 4 l
" 5m

————— —
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8

Shortcut : since [ is constant,

therefore r, :'r2=82:61='75":60°=5:4 |

Find the angle in radian through which 5 Pendyy,

is 75 cm and the tip describes an arc length 1g Cmm Swil'lgs ‘.

Solution : Suppose the pendulum swings ﬂ'll'OUgh ;m it
angle of 0 radian. then, § = %:—_ -%,—g- rad (see figurey

=§6§rad

.8
8. Find the angle in radians between the hand .

Sofa g
Solution: In60 minutes the minute hand of awa

: tch COmplege, i Pﬂstl}Lree
i.e, moves through an angle of 2n radjan (360°) ““fo[uh. :
: O
Also, at three past half, the hour hand js exactly a¢ b
the midway between 3 and 4, (shown by point 4 i
figure) and minute hand is exactly at 6 (shown by
point B in figure). -9 e
3
Hence there is a difference of 2 x 5 + g— = 225- Minute b A
between A and B. 4
Now, 60 minute revolution = 2n rad 68

%5 minute revolution = 2%%0 (h):% L

Hence the two hands of the clock makes an angle of TS% rad at halfpast
three.

Shortcut : If two hands of a clock are respectivel

y at H l’lOUr and M
minute and angle between them is A° then 121 M=30H+4
here, H=3, M =30

121x30=30x3m

or, 165°-90°=+A = A=1750

i T
g e T A R )

Sema Exercise—9A ST
In radian measure 120° equals

(@) % (b) &

1
375

(c) %E (d) 4@::

is equal to which of the following radian measure ?

7n
@) 3% ®) 7% © 3 @
11 %is equivalent to the radian measure

5y E rad
(a) %rad (b) %ﬁ rad (c) ?—g rad (d 16"
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Measurement of Angle : Radian and Degree 305
pangle in radian o
N Iz
| ¥ ® 5 © 1 @ 5
| e
\ e equivalent "fTJZL faciniis
05° (b) 75° (c) 135° (d) 165°
} . value of 35°30"1s
. a 71n : 6ln
Vo Bad ©3ord O 3grad @ S rad
 dion value of 560°20' s
1481z
o BEnd ® 5trad © fgfnad @) 18
; Radia? measure of 72°40" is
! 109% 219z
o ® g © %0 @ S

One radian is equal to following degree measure,
q' ] " 0 " n
" @ 5721t (b)) 57716227 (o) 58°1421" (d) 581622

0, Value of % rad is
@ 372319" () 36°23'19" () 3621'49" (d) 3421'49"

1, Measure of 6 rad is
@ 3318 11" (b) 341°18'11" () 341°38°11" (d) 343°38 11"

1. If1rad = 57° 16' 21" then 10 rad equals
(a) 570°16'21" (b) 573°43'10" (c) 571°43'40" (d) 572°43'30"

3. Ifone unit of an angle is 29° 46' 55" then five units of the angle equals
(a) 148°54' 35" (b) 146° 54’ 35" (c) 149°34'25" (d) 147°44'35"

14, Ifone unit of an angle is 15° 49' 50" then measure of 100 unit of the angle

equals
(a) 1580° 30" 20" (b) 1582°3'20"
(c) 1583°3' 20" (d) 1581°30' 20"

15. Awheel makes 90 revolutions in half hour. Through how many degree
does it turn in one minute ?

(@) 120° (b) 720° (c) 1080° (d) 540°
16. Awheel makes 720 revolutions in one hour. Through how many radian
does it turn in one second ?
n 3n d) A rad
(@) % rad (b) Z& rad (c) 5 rad (d 5

treb
. The diameter of a mrcle is 2 meter. The angle subtended at the centre by

anarc of 22 ¢cm is s 45
{a) 120 60“ (b) .120 36. (C) 249 6UI (d) 6 3 n
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fameter of a circle js 60 cm. 1 he length of mingyr are
¢ ' e

chord of ¥ > .
(@) *ng an () dem (¢) 32fem (g 32§ '3
In a circle of radius 50 ¢cm the length of a chord is 50,/5 o -:m |
19. i }
i he chord 18 | |
of major arc of t i,y |
(a) 245.5cm (b) 2355 cm (c) 2555em  (g) Nnn:l . 3.}1: |
; e
.o Theanglein degree through whicha pendulum of lenggh, 100, f
20. and the tip describes an arc length of 10 cm is mav’ing‘
@ 543 O 78 3 (@) 531" (d) ;g
' 8!.
{_ The minute hand of a watch is 5 cm. How far does the i |
. "’Qj |
minutes ? (tak@n_ 2-1 |
(a) 10cm (b) 9.53 cm (c) 11cm @ 104 o 7 |
~» Thetipofa pendulum swings. It covers an arc of 50 cm an o
22 - fixed point. The length of pendulum is gy “-nzgs
(a) 43.72cm (b) 45.72 cm () 47.72em  (d) 4527 th 2

ength in two circle subtends angles 75° a4 1
a

23, If the arc of same 1 et
their respective centres, then ratio of their diameter is

(a) 8:5 (b) 5:8 (c) 3:5 d) 5:3

n4. The angle between the hands of a clock at 4 hour 45 minute is
4 1° o o

@ my oy @ @ 127%

ck at half past one is

5

25. The angle between the hands of a clo
b
(a) if rad (b) %E rad (c) 5Vl rad (d) %n e

26. Two angles of a triangle are -%— rad and % rad. The triangle

(b) is an obtuse angled triangle
(d) dosenot form

rad then its third anglein

(a) is an acute angled triangle

(c) is aright angled triangle
27. If two angle of a triangle are 2 rad and %

degree is

4] O

@ 1055 () 155 (© 1055  (d) 367
28. A wheel revolves 24 times in 10 seconds.

in revolving an angle of 110 rad ?

(a) 5sec (b) 7.5 sec (c) 10sec

29. Radian measure of 40° 20' 50" is
581 rad
(a) 481 nrad (b) 681 nrad () 2558;2 nrad (d) 729 q-[ra.

1196 1296
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Mensumment of Angle : Radian and Degree 307
am of length 60 cm swings and creates an arc of 18 cm. The
u ; .
" Hcﬂ e fixed point of the pendulum is

(b) 17‘12_. (C) 20° (d) 2215_

ofacircle is 54 cm. If an arc of circle subtends an angle of 20° at
jus

@

u :
i Rﬂ‘d;e then length of thi arcis (take m = 27.2-)
4 6
) 19% an () 177 cm (©) 187 em  (d) Noneof these
(@ 9

ol length 40 cm subtends 22*1?? at the centre of the circle. Radius
® jecirde®
o g2 cm (b) 102 cm () 96 cm (d) 108 cm
ta's (A) and Shailvi’s (S) house are situated at a circular road and

btends 90° at fixed point. If fixed pointis at a distance of 100 meter from
59: - house, the distance travelled between the both house on the road is

(@ 628 meter (b) 314 meter (c) 157 meter (d) 235.5 meter

by

:. 4 Theangle covered by minute hand of a watch during 1 hour 15 minutes
- qoon to half past three noon is

 (a) 45T (b) 5m () 4.25m (d) None of these
| 5 The angle covered by hour hand of a clock from half past six in the
|~ momning to three o'clock in the noon is

(a) 270° (b) 245° (c) 255° (d) 265°

% Assuming that the Moon's diameter subtends an angle (—12—) atthe eye of
anobserver, find how far from the eye of a coin of 1 em diameter must

be held so as just to hide Moon ? (take 1 = 272)

|
@ mfan ® M0Fm (© 16Z o (@ 148 em

| 1. Theearth revolves in its axis in 24 hours. How much angle does it move
. in4hours and 12 minutes ?

O (b) 64° (©) 65° (d) 70°
| % Ifangle of a triangle are in AP, then the middle one is

(a) always 60° (b) less than 60°
(©) move than 60° (d) less than 90°

| ' Answer-9A | '

|
|
i
D 20 3@ 4® 5@ 60 760 86
D 10©@ n@ 12@ 186 4@ 156 160
D 1B.@ 19 (0) 20 () 21.(d) 22 23 @ 24(d)
'L‘(a) 26. (a)

27. (d) 28. () 29.(c) 30.() 31 (0 32 (b)

|
|
|

9,34 a) 35. (c)  36.(d) 37. (a) 38.(@)
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qurement of Angle : Radlan and Degree
Mo

i "

.. qprad = 180°

| p@v " 180

! J 1 l'ad =" £

: ‘ 6x180° _ 6x180°X7 _ 21x180° _ 3780°
il grad=" ® - 22 11 11

| o ayso(420) _ 3437382 )
g el oofed

| — e - .
! - 343°38'(q7 | =343°3811 (approximate)
| gecond Method,

1rad = 57°16"22"
6rad557°x6+16’x6+22” X 6
' _342° + 96/ + 132"
—342° + (1°+36) + (2" + 12")
~(+1°=60"and 1’ = 60") = 343° 38 12" (approximate)

1 (d) 10rad = (57° 16" 21”) x 10
_ 570° + 160’ + 210" = 570° +2° 40 + 3 30" = 572° 43’ 30”

5. (a) 5unit=(29°46'55") x5
| _ 145° 230° 275" = 145° + 3° 50’ + 4’ 35" = 148° 54’ 35"

1% (0 100 unit = (15° 49’ 50”) x100

— 1500° 4900’ 5000” = 1500° + (81° 40') + 83’ 20”
40 5000 _

AN g2 -g32d)
750 =8160" 60 — %60

=1500° + 81° 40" + 1°23' 20"
= 1582° 63' 20" = 1583° 3' 20"

55 () Wheel revolves = 39 = 3 turn in one minute

** 1 turn = 360°
e 3' turn = IOSUD
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e chord BB' is 30 cm that subtends

-
A

1
19. (b) sina = "55 = 'Eﬂﬂﬁ'ﬁ
20 = 90°
Hence major arc of chord BB’ subtends

360° - 90° = 270° = 2 at centre.

using 6 = %

major arc / =er=3—2“— x 50

=75n="75 x 3.14 cm = 235. 50 cm
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M casurement of Angle : Radlan and Degree

0
20 minute hand covers %ﬁ ware 25( rad distance,

_. l |=0r
1 et i
fo ot 2t y5-10x 10,22 22
o e '3"‘7?‘='—2T°-=1o.47cm
% and =50 cm
,50“*’53
o 1
gsing 8= 7
cm _ 150 150 _ 150x7
3 7
n_7F
A - T v | S
9#‘,’?’”59=72 I = 750 —8.5
:-,.ll‘ 1200
1L 5
A Using 5 M=30Ht A

lzlx45=3ox4iA'
0475 =120°+ A
A=2475°—120° = 127.5°
-
ﬁta} usmg“i‘M—SOHiA
1—21—><30 ~30x1+A

135

- 180
% (a) 1right angle = _:25 rad = 1.57 rad (approximate)

» A=11x15-30=135° xnrad=%rad

% = 1.5 rad, which is an acute angle.
% =1.33 rad, which is an acute angle

Third angle = mtrad - 1.5 rad — 1.33 rad
=(3.14-1.5-1.33)

= 0.31 rad which is also an acute angle.

U (d) Third angle =mrad -2 rad - % rad

=('27;-%)rad-ﬁrad
o _9 . 180° 9 180, _45x9_ 405 _3
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S— on

& Iteovers %a x 2nerad angle in 1 secong,

Hence in covering 110 rad, wheel takes
B . “93(21- X =7.3 second,

gxh 24 x2%

29. (¢) 40°20'50" =40° (2060)

6 % 60
25\ _ (2905)°
- 4072) =\ 7
=—*—23ng% rad
581n 581z
= 72%36 — 2592 rad
30. (b) From 0 = ‘;l:, 0= %ﬁ I rad = 0.3 rad

=10
-+ 1 rad = 57° 16" 22' (approximate)

3 . ~'mtmmwmwm 4

~. 0.3 rad = 5.7° x 3 = more than 17° and less than 18°

31. (o) 20°=%5n=%rad

From, 0 = % 22

o (%)

32. (b) 225 ={gp" xnrad:%rad

22366 182 Liialh
Y o g el

| _(40) 320 320X7 _101g8em

R R~k i
| (3)
33. (c) 90°=%
From,9=% l=6r=%x100 meter

‘3 5:21& %100 = 157 meter

34. (a) From 1hour 15 minutes to half past three, minute
hand covers 2 hours 15 minutes i.e., 2% rotations.

I'f _. .. It covers 2% x 21t = (4.5) m rad distance.
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Measurement ot Angle : Radian ang Degree
e 313
A past six in the morning to 3 o'clock at

» \h 00 i '
) % 30 minutes. 0, time elapsed

NS
s8¢

Gince hour hand covers 30%in 5 minute therefore it covers 30° gl
b X 8

"
-
'

) 2557 in 3-},-{- hours.

the figure; letcoinis placed atadistance
@ f‘;‘ from the eye of the observer

i_e.OC=lCm
n AOCE, LCOF = %x30'=15-=(_1_)

CE (li)

sin(£COF)=0C="T"

(--diamter=1cm .. CF = ?2 p

0E | o
» SIN{Z] 2
When 0 is very-very small then sing = g
(Learn that it is true when 8 is in radian)

il
4] ~2
- (1180) ra=
| 4x180 _ 360
SRRy T W
360x7 1260 6

i7. (a) Revolution in 24 hours = 360°

. Revolution in 1 hours = 3220 = 15°

Revolution in 4 hours = 15° x 4 = 60°
" Revolution in 60 minutes = 15°

15°%1Y" 30
&

Revolution in 4 hours 12 minutes = 60° + 3° = 63°

Revolution in 12 minutes =

r—ra N

*Exercise-9B [ mmmrmma—

o
isaric

..... U
—mmm‘w._m,.:.f\

L The angle formed by the hour-hand and the minute-hand of a clock at
2:15p.m. is -
(a) 2212_0 (b) 30° (C) 27_12_.9 . (d) 45°

_ [S5C Tier-12012]
| AT,
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_. T anglex of triangle are 4 and & racting, -

' angle in degree (lﬂkil\u N = Jf) in

' @ w2y M) 1228 © 1329

A Awheel rotates 3.5 times in one second, W
wheel take to rotate 55 radian of angle ?

Ihe

at time (in “ [,

.cﬁnd) g "};_.
(@) 1.5 (b) 25 (¢) 35 d"h 5
d) g
4. The radian measure of 63°14'51" is / g"‘ Ti,
"'F}_..
811x 3
w (B o () o (és%ln%"') @ (38
115\
g
5. When a pendulum of length 50 cm oscillates, jt prod [Ssc Tier,
The angle so formed in degree measure jg (aPprox) Uce are o 2y
(@) 1825 (b) 18°35' © w0 .
183081
6. Arail road curveis to be laid outon a circle, fagcﬁer.; 2

if the track is to change direction by 25° in :V;;_‘at Tadiys g, - b

t
(a) 91.64 metres (b) 90.46 metres (c) 8964 ;e:;;e(gl; 40 metreesl':Setj
93.64111 .
&

7. Anarcofa ngde of radius 42 cm subtends an angle of 1 b[SSC‘ Tier.1 39,
Taking = Vi the length of the arc is : | e e S
88
(a) 5 cm (b) 11 em () 12 cm 44
(d) 5 cm
[ssc Tier] 29y

aida®)
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35 _‘

wd forms an angle of 30° when mov
s

i nt'"“'“l of Angle: Radian and De e
h

ainute hat

g puring this time, hour hand forms an angle of

e L e . l‘ <
{ 2 A “ I
4 ,'“‘ ';: W0 =7
NP 300 - 7% =224
a 1 willbe =~ =g
or® {.1.5
l l'h\’ﬂ m‘lgl‘-‘ = 72' + el 6 rad
ﬂ"“ i 12_)
lk " fﬂi = 1806 7
ET x5 3035 15735
spd= 2 C !
8 . 15°%35 _jans. 525°
Fﬁ“am ng]e = 180 11 =180° - 11
o . 3>
_ 180° - 4737 = 13277

}5 rotation = =35 % 21': radian
_...35)'(2)( "7— =22radlan
Wheef rotation in one second is 22 radian.

“rheel rotation in 55 radian % = 2.5 second.

i . 51\ _ 17Y

297\ _ 297 Y\’
=63 ( 20 ) o (6320x60)

9 Y _(¢32)

=(6320><20) ‘(634 0)

25299 25299 . m_
=( 400 ) ‘( 400 XlSO)rad

2811m_|_(2811m
200%20)~\ 8000
Tnck, Value of 63°14'51" is 60° (approx1mate)
. Value of 63°14'51" should be more than 3 = 0-33m

' From option (a), _
(2811ﬂ) (288(?(%1 ) (approximate)

8000
= (%% ) = (0-35m (approximate) . :a )
381‘: = 0-47m (approx1mate)

80

So, option (a) is correct.
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310
wiped)

16 « 180
ST) \
: Q‘]“-../

g (%)

( ) — 18°35' (approxlmate)

=§_><_3§2£Z= 2%5 _ o164 meter

7. (b) 15°= Ts—o—xﬁ_.lz
%r |=0r ; I

From 6 =

Lx

- 2.1 )
or, 1_12 7)< %42 =11 cm

12

S
Il

+ A H




