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Maharashtra Board Solutions Class 11-Arts & Science
Maths (Part 1): Chapter 1- Angle and its Measurement

Maharashtra Board 11th Maths Chapter 1, Class 11 Maths Chapter 1 solutions
Ex 1.1

Question 1.

(A) Determine which of the following pairs of angles are co-terminal.
i.210°, 150°

ii. 360°, -30°

iii. -180°, 540°

iv. -405°, 675°

v. 860°, 580°

vi. 900°, -900°

Solution:
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210°,- 150°
210°-(- 150°) = 210°+ 150°
= 360°
=1 (360°),
which is a multiple of 360°.
.". The given pair of angles is co-terminal.
ii. 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°.
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.. 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.
Question 1.

(B) Draw the angles of the following measures and determine their quadrants.
i. -140°

ii. 250°

iii. 420°

iv. 750°

v. 945°

vi. 1120°

vii. — 80°

viii. — 330°

ix. —500°
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X. —820°

Solution:
Y
r'y

X'« ' > X
{140"

\J
Yr

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

Y
F' Y
F 7 DA \@20°
X'« »X
N
v
e

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

iv.
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From the figure, the given angle terminates in quadrant I.

V.

Yr
From the figure, the given angle terminates in quadrant Ill.

Vi.
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X’-’ ﬁ 1120°

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

Vii.

Y
4

X'« » X
-80°

L /\ 404 c 4l c
art-1-chapter-1-anagle-and-its-measurement/
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From the figure, the given angle terminates in quadrant IV.

viii.

Y

4

-330°¢
X' {:/ + X

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

iX.

X'« : /\ *X
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From the figure, the given angle terminates in quadrant lIl.

[Note: Answer given in the textbook is ‘Angle lies in quadrant II'. However, we found that it lies in
quadrant 111.]

X.

Y
4

X' //:-\\ »X

—820°

YF
From the figure, the given angle terminates in quadrant Ill.
Question 2.
Convert the following angles into radians,
i. 85°
ii. 250°
iii. -132°
iv. 65°30’
v. 75°30’
vi. 40°48’

Solution:
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we know that = 8°=(0x11180)C

i. 85° = (85x1180)c=(17136)C

ii. 250° = (250x11180)c=(25118)C

iii. 132° = (-132x11180)c=(-11115)C

[Note : Answer given in the textbook is 11115 However, as per our calculation it is (-11115)c ]
iv. 65° 30" = 65° + 30’

=65° + (3060)° ... [1'=(1/60)°]

= 65° + (1/2)°

I
L
=
o | S
ja—
x
[a—
oo
=
~—

v. 75° 30'=75° + 30’
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vi. 40°48' = 40° + 48’
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Question 3.

Convert the following angles in degrees.
i. 7mmc12

ii. =51c3

iii. 5°

iv. 1111c18

v. (-14)c

Solution:
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We know that 6°= (9 X @]

y|®
i n =(H,¢@J =105°
12 12 n
TR [-iﬁx@] —_300°
3 3 i

Question 4.

Express the following angles in degrees, minutes and seconds.
i. (183.7)°

ii. (245.33)°

iii. (15)c

Solution:

We know that 1° = 60" and 1' = 60"

i. (183.7)° = 183° +(0.7)°
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=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"

iii. We know that 6° = (8 x 1801)°

[1]‘ [1 180]"
— — ........xm.-
5 5 bt

- (%)

n,
36 Y
=| — e m=3.14
(3.14] [ ]

= (11.46)°
= 11° +(0.46)°
= 11° + (0.46x60)’
= 11°+ (27.6)

= 11°+ 27°+ (0.6)
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= 11° + 27" + (0.6%60)’
= 11°27" + 36"

=11°27°36” (approx.)
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Question 5.
In AABC, IFmLA =
Solution:
we know that 8 “= (8 x {H‘ * %)C )°
In AABC,
o
mia=T0 = (35 x 22)" =35°
miB=120°
SmLA+mLB+mLC=180°
... [sum of the angles of a triangle is 1807]
S35 +120°+mAC=180"mALC=180"-35"-120°

~miC=25°
T ¢ ~ c
= [25xZ e =fex 2
(%XISHJ [ [ XIBO}]
(%)
36

s mZC=25°= [5—“}

%. m4B =120° find m£Cin degree and radian.

36

[Sﬂ 130]" [5:: 180]"
Coy | —X— |, | 5% | >
9 = I8 =
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Question 6.
Two angles of a triangle are 5—; “ and "i—gf Find the degree and radian measures of third angle.
Solution:

5t Brt

We know that 8= [6 x | "Themeasureso ftwoangleso fatriangleare[latez| -, 5,

i.e., 100°, 50°

Let the measure of third angle of the triangle be x°.
S100°450%4+%° = 180°

...[Sum of the angles of a triangle is 1807

X% =180 100° - 50°

SoxT =300

_ (mxiJ e =[exij
180 180

C
6
.. The degree and radian measures of the third angle are 30° and (%)c respectively.

Question 7.

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

Solution:

Since the triangle is aright 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 kis a
constant.

art-1-chapter-1-anagle-and-its-measurement/
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- 4k + 5k+ 90°= 180°
... [Sum of the angles of a triangle is 1807
.9k =180°-90°

.9k =90"
~k=10°

.. The measures of the angles in degrees are
4k =4 x 10" = 407,

Sk =5x10° = 50°

and 90°.

we known that 8°= (6 x % c

.. The measure of the angles in radius are

( ¢ ¢
40°= | 40 x L] = (E]
\ 180 9
' c c
T Sn
50° = 50x—) - (3]
\ 180 18
s I c 1t €
90° = (90x K] = (_)
\ 180 2
Question 8.
The sum of two angles is 5n° and their difference is 60°. Find their measures in degrees.
Solution:

Let the measures of the two angles in degrees be x and y.
sum of two angles is 5n°
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X+y=5n0"
x+y=(snx12) o= (h x 182)7
LK+Y=900° ... (i)

.. Difference of two angles is 60°.

x—y=60"...(ii

Adding (i) and (i), we get

2x =960°

CoX = 480°

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

480° +y = 500°

.y =900° — 480° = 420°

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

Question 9.

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

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.
53k + 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 x10°=30°,

7k =7 x 10° = 70° and

8k =8 x 10° = 80°.

art-1-chapter-1-anagle-and-its-measurement/
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¢ N r/ ¢
30°=[30x—" | =[T®

\ 180 ) \ 6

/ \¢ 4 ¢
70°=[70x 2| = [

W 180) 518

4 3¢ / ¢
80‘3: 80)(_._.“:_ = 4_‘“;

\ 180, . 9

Question 10.

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.

Solution:

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

...[Sum of the angles of a triangle is 180°]

.. 3a=180°

J.a=60°...()

According to the given condition, greatest angle is 5 times the smallest angle.

J.a+td=5(a-d)
..a+d=5a-5d
. 6d =4a
.. 3d =2a

". 3d = 2(60°) ...[From (i)]

elllu&—dl =1 —] |
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d = 1207 — 40°

sd=a— =

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

a=60"and

a+d=60"+40°=100"

We know that 6° = (B x i)
180

The measures of the angles in radians are

200 = [gnxi] _ [EJ
180 9

60° = [50 XLJ = {EJ
180 3

5)

100° = (lﬂﬂxi]

180
Question 11.
In a cyclic quadrilateral two adjacent angles are 40 and % Find the angles of the quadralateral
in degrees.
Solution:
Let ABCD be the cyclic quadrilateral such that
LA =40"and
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/B=T = (Ex@] -_-gcz[gx@]
3 3 = n

60°

. LA+ LC=180°

. 40°+ LC =180°

. £C=180°-40°= 140°

Also, ZB+ £ZD =180°

... [Opposite angles of a cyclic quadrilateral are supplementary]
.. 60° + £D =180°

. £ZD =180°-60° = 120°

.". The angles of the quadrilateral in degrees are 40°, 60°, 140° and 120°.
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Question 12.

One angle of a quadrilateral has measure 251 and the measures of other three angles are in the
ratio 2:3:4. Find their measures in degrees and radians.

solution:

We know that B° = (H i %}G}I

One angle of the quadrilateral has measure% = %’r * % f=

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.

572+ 2k + 3k + 4k = 360°

...[sum of the angles of a quadrilateral is 3607

o9k =288°

k=32°

. The measures of the angles in degrees are
2k=2x32°=64"

3k=3x32°=96"

4k =4 x32°=128°

We know that 8° = (6 x = )°

180
.. The measures of the angles in radians are

640 = (WL] - (lﬁ_ﬂ}
180 45
180 15
128° = [1'23 xl) - [3'2—"}
180 45
Question 13.
Find the degree and radian measures of exterior and interior angles of a regular
i. pentagon
ii. hexagon

iii. septagon

iv. octagon
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Solution:

i. Pentagon:

Number of sides = 5

Number of exterior angles =5

Sum of exterior angles = 360°

Each exterior angle = 360. =300 72°
no. of sides 5

180 5

.". Each interior angle = 180° — 72° = 108°

Interior angle + Exterior angle = 180°

=\(
ii. Hexagon:

Number of sides = 6

Number of exterior angles = 6

Sum of exterior angles = 360°

o o
Each exterior angle = 360_ =30 60°
no. of sides 6

(o) =[5)

Interior angle + Exterior angle = 180°
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.". Each interior angle = 180° — 60° = 120°
= (120 x [latex]\frac{\pi}{180}\))¢ = ( \(\frac{2 \pi}{3}[latex])°
iii. Septagon:
Number of sides =7
Number of exterior angles = 7
Sum of exterior angles = 360°

.. Each exterior angle = [latex]\frac{360"{\circ}}{\text { no. of sides }}=\frac{360*{\circ}}{7}\)
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=(51.43)°

_ (360 T\ _ f2m\©

=(F xm) = (F)

Interior angle + Exterior angle = 180°

. Each interior angle = 180° — ( @}“

Each interior angle = 180° — (?J

7
= (?) = (128.57)°

_ (EXL]L (E)
7 180 7

_ (126{}—360J°

iv. Octagon:

Number of sides=8

Mumber of exterior angles =8
sum of exterior angles = 360°

. . _ . 360° 360
. Each exterior angle = — e T %
=45°

_ T V¢ _ [f=\©

= (45 % 75) = (9)

Interior angle + Exterior angle = 180°
Each interior angle = 180°— 45° = 135°
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= (185 % 555)" = (7))’

Question 14,

Find the angle between hour-hand and minute-hand in a clock at
i. ten past eleven

ii. twenkty past seven

iii. thirty five past one

iv. quarter Lo six

v. 2:20

vi. 10:10

solution:

th
i. At 11:10, the minute-hand is at mark 2 and hour-hand has crossed {%) of the angle between
11 and 12.

Angle between two consecutive marks = 3”51—g = 30°

Angle traced by hour-hand in 10 minutes
=1 (307 =5°
Angle between marks 11 and 2 = 3 x 30° = 90°

art-1-chapter-1-anagle-and-its-measurement/
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~. Angle between two hands of the clock at ten past eleven = 90° - 5° = 85°

ii. AL 7 : 20 the minute -hand is at mark 4 and hour -hand has crossed {%) rd of angle between 7
and 8.

Angle between two consecutive marks

=360°/12 = 30°

Angle traced by hour-hand in 20 minutes

= %{30“): 10°

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

Angle between two hands of the clock at twenty past seven = 90° - 10° = 100°

X

i ) th of angle between 1

iii. At 1: 35 the minute -hand is at mark 7 and hour -hand has crossed {
and 2.

art-1-chapter-1-anagle-and-its-measurement/
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Angle between two consecutive marks

=360°/12 =30°

Angle traced by hour-hand in 35 minutes

=560 =(3) =(173)"3

Angle between marks 1 and 7 = 6 x 30° = 180°

Angle between two hands of the clock at thirty five past one = 180° - (1?%) * = (162%] :
=162°+ 1 =162°30'

iv. At 5:45, the minute-hand is at mark 9 and hour- hand has crossed ( frac34 )th of the angle
between 5 and 6.
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Angle between two consecutive marks
=360°/12 = 30°
Angle traced by hour-hand in 45 minutes
3 oY o __ 1y°
1(30 ) =(22.5)° = (225]
Angle between marks 5 and 9
=4x30°=120°
5 0
- Angle between two hands of the clock at quarter to six = 120" — (22%)

(o
2
10
=97°+ =
2

=97°30/

v. AL 2 : 20, the minute-hand is at mark 4 hour hand has crossed %rd of the angle between 2 and
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Angle between two consecutive marks = 360°/12 = 30°

Angle traced by hour-hand in 20 minutes

= fracl3(30°=10°

Angle between marks 2 and 4 = 2 x 30° = 60°

. Angle between two hands of the clock at 2 :20 = 60° - 10° = 507

vi. At 10:10, the minute-hand is at mark 2 and hour-hand has crossed\frac{1H6}[/latex] th
between 10 and 11.

Angle between two consecutive marks

360°/12 = 30°

Angle traced by hour-hand in 10 minutes

=+ (309 =5°

Angle between marks 10 and 2= 4 x 30° =120°

... Angle between two hands of the clock at 10:10
=120"-5"=115"

Ex 1.2
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Question 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.
Solution:
Here, r=15cm and
B=108"= (108 x L) = (22)°
= = &) =
Sinces=r0
S=15x °F
b
=9n cm.

Question 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.
Solution:
Here, r=9cm
Let the arc AB cut off a chord equal to the radius of the circle.
Since OA = OB = AB,
AOAB is an equilateral triangle.
mLAOB =60°
6 =60°
c c
= (60 x 155) = (3)
sinces=r.0,
S=9x % =3ncm.
Question 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.
Solution:
Here,r=25cmand S=15cm
Since S =r.0,
15=25x6

= =]

I
—_—
e

3]‘_ [3 130]"
| _x_
5 =

art-1-chapter-1-anqgle-and-its-measurement/
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= (34.40)° (approx.)

0
ma) or (34.40)"(approx.).

. The required angle in degree is (T

Question 4.

A pendulum of length 14 cm oscillates through an angle of 18°. Find the length of its
path.

Solution:
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Here, r= 14 cm and \
] \L

0= 1s==(mxi}=[1
180 10

Since S =r.0, ?\
S=14x ~
10
o g=In_7(14) [ m=3.14]

= % = 4.4 cm. (approx.)

Question 5.

Two arcs of the same length subtend angles of 60° and 75° at the centres of the twao circles.
what is the ratio of radii of two circles?

solution:

Let rq, 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,

8,=60"= (60 x )" = ()"

~S=r8=r1((3))

Angle subtended at the centre of the second circle,

8,=75°= (?sxij - (5_"}
180 12

S=n0,=r [5_“] ..(ii)
12

From (i) and (ii), we get

(3)=(%)

3 12

£ _15

L 12

L3

n 4

I I'1=5 4
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Question 6.
The area of the circle is 2571 sq.cm. Find the length of its arc subtending an angle of 144° at the
centre. Also find the area of the corresponding sector.
Solution:
Area of circle = nr?
But area is given to be 25 nsg.cm
250 = nr?
~rf=25
Sr=5cm

C
B=144"== (144 x )" = (%)
Sinces=r0
S= 5(‘;—“) =4n
Also, A(sector) = % XrxS= % Xx5x4n
=10nsqg.cm

Question 7.

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

Solution:

Here,r=12 cm

0 =45 = (45 x &) = (%)

1

Draw AM L OB

In AOAM,

art-1-chapter-1-anqgle-and-its-measurement/
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1 _AM
212
12 2
AM = —= x X2 = 62
7 X 7 62 cm
A (sector OAB) — A(AAOB)

=1 1 0BxAM
2" VT3

1 2 . 1
= —x (12 x———lexﬁ-uE
2 (12) 4 2

_ %xmx%—sﬁﬁ: 187 — 362

= 18(n - 22 ) sq.cm.
[Note: The question has been modified.]

Question 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.

Solution:
Here, r=15cm
mZ£POQ = 30°

\(\left(30 \times \frac{\pi}{180}\right)*{c}[/larex]
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.. 0 = [latex]\left(\frac{\pi}{6}\right)*{c}\)
Draw QM 1L OP

In AOQM,
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s ame QM
5|n30_? ,
QM=15x§:E

Shaded portion indicates the area enclosed by arc PQ and chord PQ.
.. Alshaded portion)
= A(sector OPQ) — A(AOPQ)

1, 1
= —rf-—x0OPxQM
2 2 Q

1 2 o | 15
= —x(1 - ==X 15 x—=

Zx(s)xﬁ Zx :-:2
=22511:_E

12 4

225(n
= —l==1 .CIm.

4[3 J““
Question 9.

The perimeter of a sector of the circle of area 25n sq.cm is 20 cm. Find the area of sector.
Solution:

Area of circle = nr?

But area is given to be 25n sg.cm.
250 =nr?

=25

Sr=5cm

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

SL20=10+5

S5=10cm

Area of sector = % XIrx5s

=1 x5x10

= 25sg.cm.

Question 10.

The perimeter of a sector of the circle of area 64 7i sq.cm is 56 cm. Find the area of the sector.
Solution:

Area of circle = nr
But area is given to be 25n sqg.cm.
- 64n=nr?

nrl=64

Sr=8cm

Perimeter of sector=2r+5

But perimeter is given to be 20 cm.
. 56=2(5)+S

S56=16+5

S.5=40cm

Area of sector = % XIrx5s
=%x8x40

= 160sqg.cm.

2

art-1-chapter-1-anqgle-and-its-measurement/
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 1)

e Chapter 1- Angle and its Measurement

e Chapter 2- Trigonometry — I

e Chapter 3- Trigonometry — II

e Chapter 4- Determinants and Matrices

e Chapter 5- Straight Line

e Chapter 6- Circle

e Chapter 7- Conic Sections
e Chapter 8- Measures of Dispersion
e Chapter 9- Probability
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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