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Exercise 16A
Question 1.

State which of the following are polygons :

(i)

(#if)
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If the given figure is a polygon, name it as convex or concave.

Solution:

Only Fig. (ii), (i) and (v) are polygons.
Fig. (ii) and (iii} are concave polygons while
Fig. (v) is convex.

Question 2.

Calculate the sum of angles of a polygon with :
(i) 10 sides

(ii) 12 sides

(iii) 20 sides

(iv) 25 sides

Solution:

(i} No. of sidesn =10

sum of angles of polygon = (n - 2) x 180°
=(10 - 2) x 180° = 1440°

(i) no. of sides n =12

sum of angles = (n — 2) x 180°

= (12 - 2) » 180° =10 x 180° = 1800°
(iiyn=20

Sum of angles of Polygon = (n - 2) x 180°
= (20 - 2) x 180° = 3240°

(iv)n=25

Sum of angles of polygon = (n — 2} x 180°
= (25 - 2) x 180° = 4140°

tandln -shapes/
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Question 3.

Find the number of sides in a polygon if the sum of its interior angles is :
(i) 900°

(i) 1620°

(iii) 16 right-angles

(iv) 32 right-angles.

Solution:
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(i) Let no. of sides =n
Sum of angles of polygon = 900°
(n-2)x180° = 900°
pLLH]
n—2 =180
n-2=5
n=5+2
n=7
(ii) Let no. of sides = n
Sum of angles of polygon = 1620°
(n—2)x180° = 1620°
1620
n-—2="T80
n-2=9
n=9+2
n=11
(iii) Let no. of sides =n
Sum of angles of polygon = 16 right angles = 16 x 90 = 1440°
(n—2)x180° = 1440°
1440
n—2=7180
n-2=8
n=8+2
n=10

(iv) Let no. of sides =n
Sum of angles of polygon = 32 right angles = 32 x 90 = 2880°
(n—2)x180° = 2880
2880
n-—2="180
n-2=16
n=16+2

tandw1-sha es/
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Question 4.

Is it possible to have a polygon ; whose sum of interior angles is :
(i) 870°

(ii) 2340°

(i) 7 right-angles

(iv) 4500°

Solution:
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(i) Let no. of sides =n
Sum of angles = 870°
(n - 2)x180° =870°

870

n-—2 =180

20

n-2=74%
20

n=%+2

41
Nn=T

Which is not a whole number.

Hence it is not possible to have a polygon, the sum of whose interior angles is 870°
(ii) Let no. of sides =n

Sum of angles = 2340°

(n-2)x180° = 2340°

2340
n-—2="T180
n—-2=13
n=13+2=15

Which is a whole number.
Hence it is possible to have a polygon, the sum of whose interior angles is 2340°.
(iii) Let no. of sides =n
Sum of angles = 7 right angles = 7 x 90 = 630°
(n—2)x180° = 630°
630

n—=2=1s0
ki
n-2=3
T
n=3+2
11
n="13

tandln -shapes/

elndCareer


https://www.indcareer.com/schools/selina-class-8-icse-solutions-mathematics-chapter-16-understanding-shapes/
https://www.indcareer.com/schools/selina-class-8-icse-solutions-mathematics-chapter-16-understanding-shapes/

€IndCareer

Which is not a whole number. Hence it is not possible to have a polygon,
the sum of whose interior angles is 7 right-angles.

(iv) Let no. of sides =n

(n — 2) x 180° = 4500°

4500
n—2="T80
n-2=25
n=25+2

n=27
Which is a whole number.
Hence it is possible to have a polygon, the sum of whose interior angles is 45007

Question 5.
(i) If all the angles of a hexagon are equal ; find the measure of each angle.

(ii) If all the angles of a 14-sided figure are equal ; find the measure of each angle.

Solution:

tandln -shapes/
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(1) No. of sides of hexagon,n=06
Let each angle be = x°
Sum of angles = 6x°
(n = 2) x 180° = Sum of angles
(6-2)x180° =6x"
4 %180 = 6x
v = 4x180
6
x = 120°
.. Each angle of hexagon = 120°
(if) No. of sides of polygon, n = 14
Let each angle = x°
&% Sum of angles = 14x°
o (n-2)%180° = Sum of angles of pnlj'gon
(14-2)x 180° = l4x
12x180° = l4x
o 12x180
14
1080

X = —

7

- )

Find the sum of exterior angles obtained on producing, in order, the sides of a polygon with :

Question 6.

(i) 7 sides
(ii) 10 sides

(iii) 250 sides.
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Solution:

(i} No.of sidesn=7/
Sum of interior & exterior angles at one vertex = 180°
Sum of all interior & exterior angles = 7x180°
. = 1260°
Sum of interior angles = (n-2)x180°
= (7-2) X 180°
= 900°
. Sum of exterior angles = 1260°-900°
= 360°
(ii) No. of sides n = 10
Sum of interior and exterior angles = 10x180°

= 1800°
But sum of interior angles = (n-2)x180°
= (10-2)x 180°
= 1440°
. Sum of exterior angles = 1800-1440
= 360°
(i)  No. of side n = 250
Sum of all interior and exterior angles
= 450x180°
= 45000°

But sum of interior angles = (n-2)x180°
= (250-2)x 180°
= 248x180°
= 44640°

-.Sum of exterior angles = 45000-44640

elnu wdi CCI
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Question 7.

The sides of a hexagon are produced in order. If the measures of exterior angles so obtained
are (6x — 1)°, (10x + 2)°, (8x + 2)° (9x — 3)°, (5x + 4)° and (12x + 6)° ; find each exterior angle.

Solution:
Sum of exterior angles of hexagon formed by producing sides of order = 360°

S (6%-1)°+(10x+2)° +(8x+2)° +(9x-3)°
+ (5x+4)°+(12x+6)° = 360°

50x+10° = 360°
50x = 360°-10°
50x = 350°
ra 350
50 .
x=17

. Angles are |

(6x-1)° ; (10x+2)° ; Bx+2)° ; (9x-3)° ;
(5x+4)° ‘and (12x+6)°

ie. (6x7-1)° ; (10XT+2)° ; (8x7+2)° :
(9X7-3)° ; (SXT+4)° ; (12XT+6)°

e 41°.72° 58° 607 39° and 90°
Question 8.

The interior angles of a pentagon are in the ratio 4 :5: 6 : 7 : 5. Find each angle of the
pentagon.

Solution:

€IndCareer
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Let the interior angles of the pentagon be 4x, 5x, 6x, 7x, 9x.
Their sum =4x + 5x + 6x + 7x + 5x = 21x

Sum of interior angles of a polygon = (n-2) =
180° = (5 - 2) = 180°= 540°

540
L27x =540 = x=— = x=20°
27
Angles are 4 x 20° = 80°
5 x 20° = 100°

6 x 20° = 120°
7 = 20° = 140°
5 x20=100°

Question 9.

Two angles of a hexagon are 120° and 160°. If the remaining four angles are equal, find each
equal angle.

Solution:

Two angles of a hexagon are 1207, 160°
Let remaining four angles be x, ¥, ¥ and x.
Their sum = 4x + 280°
But sum of all the interior angles of a hexagon
= (6 -2) % 180°
=4 = ]80° = 720°
4x + 280° = 720°
= 4x = 720°-280°=440° = x=110°
. Equal angles are 110° (each)

Question 10.

The figure, given below, shows a pentagon ABCDE with sides AB and ED parallel to each other,
and £ZB: ZC:4ZD=5:6:7.
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A B

(i) Using formula, find the sum of interior angles of the pentagon.
(ii) Write the value of ZA + ZE
(iii) Find angles B, C and D.

Solution:

(i} Sum of interior angles of the pentagon
={(5-2) = 180°

=3 x 180°= 540° [ sum for a polygon
of x sides = (x — 2) = 180"

(ii) Since AB || ED
S LA+ LZE=180°
(iii) Let £ZB=5x ZC=6x £D=7x
S S5x 4+ 6x + Tx + 180° = 540°
(£A+ £E =180

Proved in (ii)
18x = 540° - 180°
= 18x=360° = x=20°
£B=SXE[}“=ID{}“.£C‘—“EHZH=liﬁ“
ZD=7x=20=140°

Question 11.
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Two angles of a polygon are right angles and the remaining are 120° each. Find the number of
sides in it.

Solution:

Let number of sides =n
Sum of interior angles = (n-2)x180°

= 180n-360°
Sum of 2 right angles = 2x90°
= 180°
Sum of other angles = 180n-360°-180°
= 180n-540
No. of vertices at which these angles are formed
. =n=-2
Each interior angle = EI{::_;M
13{]::2540 = 1200

180n - 540 = 120n - 240
180n - 120n = -240+540
60n = 300

00
il

N=T§
n=>5

Question 12.

In a hexagon ABCDEEF, side AB is parallel to side FEand £ZB: ZC: ZD: ZE=6:4:2: 3. Find
ZBand £D.

Solution:
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. C D
Given : Hexagon ABCDEF in which AB || EF
and Z/B: LC: ZD : ZE =6:4:2:3.
To find : #B and ZD
Proof : No. of sides n =6
s Sum of interior angles = (n-2)>180°
= (6-2)x180° = T720°
- AB || EF (Given)
ZA+ ZF = 180°
But ZFA+/B+2C+ 2D+ ZE+ZLF = T720°
(Proved)
ZB+2C+ 2D+ ZE+ £180° = 720°
ZB+2C+ 2D+ ZE =720°-180° = 540°
Ratio = 6 :4:2:3
Sumof parts =6 + 4 + 2 + 3 = 15

sB=2 %540 = 216°
15

2
ZD = — x 540° = 72°
15

Hence #B = 216° ; £D = 72°
Question 13.
the angles of a hexagon are x + 10°, 2x + 20°, 2x — 20°, 3x — 50°, x + 40° and x + 20°. Find x.

Solution:

€IndCareer
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Angles of a hexagon are x + 10°, 2x + 20°,
2x - 20° 3x — 50°, x + 40° and x + 20°

. But sum of angles of a hexagon = (x — 2) x 180°
=(6-2) = 180°=4 = 180° = 720°
But sum =x + 10 + 2x + 20° + 2x — 20° + 3x
-50°+x+40+x+20

o =10x+90-70=10x + 20

~ 10x + 20 = 720° = 10x = 720 - 20 = 700

700°
= x= T = 70°
s x=70°
Question 14.

In a pentagon, two angles are 40° and 60°, and the rest are in the ratio 1 : 3 : 7. Find the biggest
angle of the pentagon.

Solution:

In a pentagon, two angles are 40° and 60° Sum of remaining 3 angles = 3 x 180°
= 540° — 40° — 60° = 540° - 100° = 440°
Fatiointhese 3angles=1:3:7

Sumofratios=1+3+7=11

_ 440%7
Biggest angle = "11 = 280°

Exercise 16B

Question 1.
Fill in the blanks :

In case of regular polygon, with :
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no. of sides

each exterior
angle

each interior
angle

(i) ....8....
(ii) ....12....
({11 oo
{17 Jrre
(V) cesssanses

%) J—

llllllllll
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|lll45ul4lii
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Solution:
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no. of sides | each exterior | each interior
angle angle
(i) 8 45° ~135°
(i) 12 30° 150°
(iii) 5 F20 108°
(iv) 8 45° 135¢
(v) 12 - 30° . 150°
(vi) 9 40° 140°
Explanation
360°

(i) Each exterior angle = Tl 45°
Each interior angle = 180° —45° - 135°

360° .
T =30

Each interior angle = 180° —30° = 150°

(ii) Each exterior angle =

(iii) Since each exterior = 72°

[1]
. Number of sides = 360 = 5

o

Also interior angle = 180° - 72° = 108°

(iv) Since each exterior angle = 45°

.. Number of sides = 360 = 8

SD

€IndCareer
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Interior angle = 180° - 45° = 135°
(v) Since interior angle = 150°

. Exterior angle = 180° - 150° = 30°

o

;. Number of sides = 360

= ]2
(vi) Since interior angle = 140°
. Exterior angle = 180° - 140° = 40°

o

. Number of sides = 3464} =90

Question 2.

Find the number of sides in a regular polygon, if its each interior angle is :
(i) 160°

(ii) 135°

(iii) 115 of a right-angle

Solution:
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(i) Let mo. of sides of regular polygon be n.
Each interior angle = 160°
-2
®-2) 180° = 160°

h

180n-360°

160n

I

180n-160n = 360°
20n = 360°
n=18
(#i) No. of sides = n
Each interior angle = 135°

®-2) . 180° = 135°
n
180n-360° = 135n
180n-135n = 360°
45n = 360°
n=28§
(iii) No. of sides = n

1
Each interior angle = 15 right angles
2 90
5 X
= 108°

(n-2)

x180° = 108°

180n-360° = 108n
180n-108n = 360°
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Question 3.

Find the number of sides in a regular polygon, if its each exterior angle is :
(i) 13 of a right angle

(ii) two-fifth of a right-angle.

Solution:

(I} Each extericr angle = % of a right angle

=3x90
= 30°
Let number of sides =n
360°
— = 30°
n
360°
H =
'T 300
n=12

2
(ii) Each exterior angle = — of a right-angle

5
2 (-]
=3 x 90
= 36°
Let number of sides = n
360°
— = 36"
n
360°
n =
36°
n=10

Question 4.
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Is it possible to have a regular polygon whose each interior angle is :
(i) 170°
(ii) 138°

Solution:

(i) No. of sides =n
each interior angle = 170°
(n-2)
n

180n - 360° = 170n
180n - 170n = 360°

X 180° = 170°

|

10n = 360°
360°
n=——
10
n =36

which 15 a whole number.

Hence it is possible to have a regular polygon
whose interior angle is 170°.
(ii) Let no. of sides = n

each interior angle = 138°

(n=2)

x180° = 138°

180n-360° = 138n

180n-138n = 360°
42n = 360°
. 360°
42
60°
n —
7
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Which is not a whole number.
Hence it is not possible to have a reqular polygeon having interior angle of 138°.

Question 5.

Is it possible to have a regular polygon whose each exterior angle is :
(i) 80°

(ii) 40% of a right angle.

Solution:

tandln -shapes/
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(i} Let no. of sides = n each exterior angle = 80°

360° _ oo

n

L 360
80°
_9

=3

Which is not a whole number.
Hence 1t Is not possible to have a regular polygon
whose each exterior angle is of 80°.
(ii) Let number of sides = n
Each exterior angle = 40% of 2 right angle
40
~ 100
= 36° )
360°
36°
n=10

% 90

n=

Which is a whole number.
Hence 1t Is possible 1o have a regular polygon
whosze each exterior angle is 40% of a right angle.

Question 6.

Find the number of sides in a regular polygon, if its interior angle is equal to its exterior angle.

Solution:

tandlng-shages
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Let each exterior angle or interior angle be = x°
C

D

=
B

x+x = 180°
2x = 180°

x =90°

Now, let no. of sides =n

3 =]

each exterior angle = T
ape = 1@?:

n
"= 360°

9Qe

n=4

Question 7.

The exterior angle of a regular polygon is one-third of its interior angle. Find the number of
sides in the polygon.

Solution:
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Let interior angle = %~

. 1,
Exteriorangle =3x

C
x°
1/1x°
A B
.1|:+1 = 180°
3t =
3x+x = 540
4x = 540
L
4
x= 135"

1
Exterior angle = 3 x135°

= 45°
Let no. of sides = n

" each exterior angle = BT
450 = 250
n
= 360°
45°
n=_8
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Question 8.

The measure of each interior angle of a regular polygon is five times the measure of its
exterior angle. Find :

(i) measure of each interior angle ;
(if) measure of each exterior angle and
(iii) number of sides in the polygon.

Solution:

Let exterior angle = x°

Interior angle = 5x°

X+ 5x =180°

6x = 180°

¥ =30°

Each exterior angle = 307

Each interior angle = 5x 30° = 150°
Let no. of sides =n

. 360°
* each exterior angle = :
L]
300 = 360
n
_ 360°
"= 300
n=12

Hence (i) 150° (if) 30° (i) 12

Question 9.
The ratio between the interior angle and the exterior angle of a regular polygonis 2 : 1. Find :

(i) each exterior angle of the polygon ;
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(if) number of sides in the polygon

Solution:

Interior angle : exterior angle =21
Let interior angle = 2x° & exterior angle = x°

C
1]'.’ X
A - >
2x°+x® = 180°
3x = 180°
(i) x = 60°

Each e»* ior angle = 60°
Let . - »f sides=n

360° _ (oo
mn
360°
n= 60°
(i) n=6

- (i) 60° (i) 6

Question 10.

The ratio between the exterior angle and the interior angle of a regular polygon is 1 : 4. Find
the number of sides in the polygon.

Solution:
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Let exterior angle = x° & interior angle = 4x°

C
a X
A B >
4x+x = 180°
Sx = 180°
x =36°

Each exterior angle = 36°
Let no. of sides =n

360 — 36°
n
jr!=36!I]‘“'
36
n=10

Question 11.

The sum of interior angles of a regular polygon is twice the sum of its exterior angles. Find the
number of sides of the polygon.

Solution:
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Let number of sides =n

Sum of exterior angles = 360°

Sum of interior angles = 360° x 2 = 720°
Sum of interior angles = (n — 2) x 180°
720°=(n-2)x180°

n—2=%
n-2=4
n=4+2
n=06
Question 12.

AB, BC and CD are three consecutive sides of a regular polygon. If angle BAC = 20°; find :
(i) its each interior angle,

(ii) its each exterior angle

(iii) the number of sides in the polygon.

Solution:

tandlng-shages
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D
C
A 20 B
- Polygon is regular {Given)
AB =BC
= ZBAC = ZBCA
[£5 opp. 10 equal sides]
But SZBAC =120°
ZBCA =120°

i.e. In AABC,
ZB+ #BAC+ ZBCA = 180°
ZB+20°420° = 180"

ZB = 180"~ 40°

£B = 140°
{f) each interior angle = 140°

(i) each exterior angle = 180°- 140°
=40

(§if) Let no. of sides =n

oo (i) 1407 (i) 9
Question 13.

Two alternate sides of a regular polygon, when produced, meet at the right angle. Calculate the
number of sides in the polygon.

Solution:
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[

A B P

Let number of sides of regular polygon = n

AB & DC when produced meet at P such that
P = 90°

" Interior angles are equal.
: ZABC = #/BCD
180°- ZABC = 180°- £ZBCD
) £PBC = ZBCP
But ZP = 90° (Given)
ZPBC+ ZBCP = 180°-90° = 90°
£ZPBC = ZBCP

1
= x 90° = 45°
&

Each exterior angle = 45°

45° = 360
n
= 360°
450
n=38

Question 14.
In a regular pentagon ABCDE, draw a diagonal BE and then find the measure of:
(i) ZBAE

(i) £ ABE
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(iii) £BED
Solution:

(i} Since number of sides in the pentagon = 5
Each exterior angle :% =72°
£BAE=180°-72°= 108"

D

A B

(i) In AABE, AB = AE

. ZABE=/AEB
But ZBAE + ZABE + ZAEB = 180°
~.108° + 2 ZABE = 180° - 108° = 72°
=LABE = 36°
(iii) Since ZAED = 108°

[ each interior angle = 108°]

=ZAEB = 36°
=ZBED = 108° - 36° = 72¢

Question 15.

The difference between the exterior angles of two regular polygons, having the sides equal to
(n—=1) and (n + 1) is 9°. Find the value of n.

Solution:
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We know that sum of exterior angles of a polynomial is 360°
(i) If sides of a regular polygon =n -1

Then each angle = %@:

and if sides are n + 1, then

3
cach angle = n;‘_:};

According to the condition,
60" 360° _

n-1_ n+l
360 F—I.H.L-
i L x=1+ x+1] =9

n+l-n+1]
= 360 _{H'-].IH+1}_ =9

2¢360 . _ 2x360
= HI—'I =9=pi-1= 9 -
= n-1=80=n=1-80=0
=> n-81=0

= (n)-(9)=0
= n+9Yn-9=0
Either n + 9 = 0, then n = -9 which is not

possible being negative,
orn—9=0,thenn=9
S n=9

.. No. of sides of a regular polygon = 9

Question 16.

If the difference between the exterior angle of a n sided regular polygon and an (n + 1) sided
regular polygon is 12°, find the value of n.

Solution:
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We know that sum of exterior angles of a polygon = 360°
Each exterior angle of a regular polygon of 360°

3
n sides = 'EEt
n
and exterior angle of the regular polygon of
. o
(n + 1) sides = 1
360®  360°
— =12
n n+1

351::[1- 1] n+l-n
- n.n+l —12=3ﬁp ;{::+li =12

30x1
i 12 = 12 (n* + n) = 360°
= n’+ n=36° (Dividing by 12)

= nm+n=-30=0

=30 -:ﬁx(-i)}

=n¢+ﬁn—5n-—3[}=ﬂ{ 1=6-5

= nn+6)-5(n+6)=0

= m+6)(n-5)=0
Either n + 6 =0, then n = — 6 which is not possible
being negative
ora=5=0,thenn=2>5

Hence n = 5.

Question 17.

The ratio between the number of sides of two regular polygons is 3 : 4 and the ratio between
the sum of their interior angles is 2 : 3. Find the number of sides in each polygon.

Solution:
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Ratio of sides of two regular polygons=3:4
Let sides of first polygon = 3n
and sides of second polygon = 4n
Sum of interior angles of first polygon
=(2 x3n—4) x90° = (6n-4) x 90°

and sum of interior angle of second polygon
=(2x4n—-4)x90° =(8n—-4)x90°

U

18n—12=16n-8

18n — 16n=-8 + 12

2n=4

n=2

. No. of sides of first polygon
=3n=3x2=6

and no. of sides of second polygon
=4n=4x2=8

U U4

Question 18.

Three of the exterior angles of a hexagon are 40°, 51 ° and 86°. If each of the remaining
exterior angles is x°, find the value of x.

Solution:
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Sum of exterior angles of a hexagon = 4 x 90° = 360°
Three angles are 40°, 5717 and 86°
Sumofthrezangle=40°+ 51°+86° =177°

Sum of other three angles = 360° - 1777 = 183°
Each angleis x°

3y = 183°
183
w=3

Hence x = 61
Question 19.
Calculate the number of sides of a regular polygon, if:
(i) its interior angle is five times its exterior angle.
(ii) the ratio between its exterior angle and interior angleis 2 : 7.
(i) its exterior angle exceeds its interior angle by 60°.

Solution:

tandlng-shages
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Let number of sides of a regular polygon =n
(i} Let exterior angle = x
Then intericr angle = ox
X + 5 =180°
= 6x = 180°
180°

= x= 3 = 30°

. 360°
. Number of sides (n) = 30 - 12

(ii) Ratio between exterior angle and interior angle
=2:7

Let exterior angle = 2x

Then interior angle = 7x

o 2+ Tx = 180° .
= 9x=180°

18
= x=—5 =

.. Ext. angle = 2x = 2 x 20° = 40°

360°

-. No. of sides = *E‘ =9
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(iii) Let interior angle = x
Then exterior angle = x + 60
S x+x+60°=180°

120°
= x=180°-60°=120° = x= S = 60°

- Exterior angle = 60° + 60° = 120°

. 360°
. Number of sides = 200 3

Question 20.

The sum of interior angles of a regular polygon is thrice the sum of its exterior angles. Find the
number of sides in the polygon.

Solution:

Sum of interior angles = 3 x Sum of extericr angles
Let exterior angle = x
The interior angle = 3x
X + 3x=180°
= 4x =180°
180
=¥="1

=% =45°

360
FE

Number of sides =73 =8

Exercise 16C
Question 1.

Two angles of a quadrilateral are 89° and 113°. If the other two angles are equal; find the equal
angles.
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Solution:

Let the other angle = x°
According to given,
89" +113° +x* +x° = 360°
2x* = 360° - 202°
2x°=158°

. 158
¥ =2
other two angles = 79° each

Question 2.

Two angles of a quadrilateral are 68° and 76°. If the other two angles are in the ratio 5 : 7; find
the measure of each of them.

Solution:

Two angles are 68° and 76°

Let other two angles be 5x and 7x

68° + 76"+ Dx + 7% = 360°

12x% +144° = 360°

12x = 360° - 144°

12x=216°

¥x=18°

angles are Sx and 7x

l.e.5x18%and 7 x 18% 1.e. 90° and 126°

Question 3.
Angles of a quadrilateral are (4x)°, 5(x + 2)°, (7x — 20)° and 6(x + 3)°. Find :
(i) the value of x.

(ii) each angle of the quadrilateral.
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Solution:

Angles of quadrilateral are,
(4x)°, 5(x+2)°, (7Tx-20)° and 6(x+3)°.
4x+5(x+2)+(Tx-20)+6(x+3) =360°
4x+5x+10+Tx-20+6x+18 = 360°

22x+8 = 360°
22x = 360°-8°
22x = 352°
x = 16°

Hence angles are,

(4x)° = (4x16)° = 64°,
5(x+2)° = 5(16+2)° = 90°,
(Tx-20)° = (Tx16-20)° = 92°
6(x+3)° = 6(16+3) = 114°

Question 4.
Use the information given in the following figure to find :
(i) x

(ii) £Band £ZC
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ZA = 90° (Given)
ZB = (2x+4°)
ZC = (3x-5°)

£ZD = (8x - 15°)

LA+ ZB+2C+ 2D = 360°
90° +(2x+4°) + (3x-5°) + (8x - 15°) = 360°
90°+2x+4° + 3x - 5° + Bx - 15° = 360°
=74° + 13x = 360° |
= 13x = 360° - 74°
= 13x =-286° ¢
= x = 22°
v ZB =2r +4 =2 X 22° + 4 = 48°
ZC =3x -5 = 3x22° -5 = 61°
Hence (i) 22° (ii) ZB = 48°, 2ZC = 61°

Question 5.

In quadrilateral ABCD, side AB is parallel to side DC. If ZA: ZD=1:2and LC: ZB=4:5
(i) Calculate each angle of the quadrilateral.

(ii) Assign a special name to quadrilateral ABCD

Solution:
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x
A > B
o ZA D =1:2
Let #/A = xand ZB = Xx
% LC:/ZB=4:35
Let Z£C = 4y and £B = Jy
AB || DC
ZA + ZD = 180°
x + x = 180°
x = 180°
x = 60°
A = 60°
£ZD = 2x = 2x60 = 120°
Apain  ZB + £C = 180°
Sy + 4y = 180°
9y = 180°
y = 20°
ZB = 5y = 5x20 = 100°
£C = 4y = 4x20 = 80°
Hence £A = 60° ; £B = 100° ; ZC = B0°
and £D = 120°
(ii) Quadrilateral ABCD is a trapezium because
one pair of opposite side is parallel

Question 6.

From the following figure find ;
(i) x

(if) £LABC

(iii) ZACD
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Solution:
312
= 22 = 26°
=T
(ii) ZABC = 4x
4x26 = 104°

(#if) ZACD = 180°-4x-48°
= 180°-4x26°-48°
= 180°-104°-48°
= 180°-152° = 28°
(i} In Quadrilateral ABCD,
A+ 3+ 4x+ 487 = 360°
12% = 360° - 48°
12x =312

Question 7.
Given : In quadrilateral ABCD ; ZC=64°, /D= /ZC-8°; ZA=5(a+2)°and 4B =2(2a+7)".
Calculate ZA.

Solution:
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£C = 64° (Given)

2D =2C-8°=64°-8"=56°
£A=5(a+2)

£B=2(2a+7)

Now £A+ 2B+ 2C+ 2D = 360°
Sa+2)°+2(2a+7)° +64° + 56° = 360°
Sa+ 10+ 4a+14° + 64° + 56° = 360°
9a + 144" = 360°

9a =360° - 144°

%9a=216°

a=24°

A =5(a+2)=524+2)=130°

Question 8.

In the given figure : Zb =2a+ 15 and Zc = 3a + 5; find the values of b and c.

Solution:

tandln -shapes/
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Sum of angles of quadrilateral = 360°
J0°+a+2a+10+3a+5=360°
6a+90° = 360°

6a =270°

a=45°
b=2a+15=2x45+15=105°
c=3a+5=3x45+5="140°

Hence b and 2c are 105% and 140°

Question 9.

Three angles of a quadrilateral are equal. If the fourth angle is 69°; find the measure of equal
angles.

Solution:

Let each equal angle be ¥°
X+ X+ x+69° =360°

Each, equal angle =97°

Question 10.

InquadrllateraIPQRS ZP:/4£Q:4ZR:4S=3:4:6:7.

tandlng-shages
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Calculate each angle of the quadrilateral and then prove that PQ and SR are parallel to each
other

(i) Is PS also parallel to QR?
(ii) Assign a special name to quadrilateral PQRS.

Solution:

tandlng-shages
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& Z5 =Tx
5 LPHLQ+ LR+ 45 = 360°
Ix+4x+6x+Tx = 360°
20x = 360°
x = 18°
ZP =3x = 3X18 = 54°
£Q =4x = 4x18 = T2¢
ZR =6x = 6x18 = 108°
28 = Tx = Tx18 = 126°
ZQ+ 4R = T72°+108° = 180°
or ZP+4£5 = 54°+126° = 180°
Hence PQ || SR
As /P + £Q = T2°+54° = 126°
Which is = 180°.
-, PS and QR are not parallel.
(i) PQRS is a Trapezium as its one pair of

opposite side is parallel.

Question 11.

Use the informations given in the following figure to find the value of x.
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C
D
- 56°
80°
0 ) Sy
E 70 .
A B

Solution:

Take A, B, C, D as the vertices of Quadrilateral and BA is produced to E (say).
Since £EAD = 70°

£DAB =180° - 70°= 110°

[EAB is a straight line and AD stands on it £ZEAD+ 2DAB = 180°]

110° + 80° + 56° + 3x — 6° = 360°

[sum of interior angles of a quadrilateral = 3607]
3x=360°-110°-80°-56"+6°

3x =360° - 240° =120°

¥ =40°

Question 12.

The following figure shows a quadrilateral in which sides AB and DC are parallel. If ZA: ZD =
4:5, /B =(3x-15)°and ZC = (4x + 20)°, find each angle of the quadrilateral ABCD.

/D R c\
A > B

Solution:
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Let £A = 4x

£0D = 5x

Since £A + 2D = 180" [AB||DC]
A% + bx = 180°

== Ox =180°

==X =20°

A =4(20) =80,

2D =5(20)=100°

Again £B + 2C = 180° [ AB||DC]
3x—-15"+4x+20°=180°
7x=180° - 5°

=>7x=173°

== ¥ =25°
£B=75"-15"=60°

and £C=4(25)+ 20 =100°+ 20°= 120°

Question 13.

Use the following figure to find the value of x

60°

80°

Solution:

tandln -shapes/
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The sum of exterior angles of a2 quadrilateral

=Yy +80° +60° + 90° = 360°
=y+230° = 360°

=y =360° - 230° = 130°

At vertex 4,

2y + 2% = 180° (Linear pair)
x=180° - 130°

= x=50°

Question 14.

ABCDE is a regular pentagon. The bisector of angle A of the pentagon meets the side CD in
point M. Show that ZAMC = 90°.

Solution:

tandlng-shages
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A

Given : ABCDE is a regular pentagon.

The bisector £A of the pentagon meets the side CD at point M.
To prove : £AMC = 90°

Froof: We know that, the measure of each interior angle of a regular pentagon is 1087
/BAM =7 x 108° = 54°

Since, we know that the sum of a guadrilateral is 360°

In quadrilateral ABCM, we have

£BAM + £ABC + £BCM + £AMC = 360°

54° +108° + 108° + LAMC = 360°

LAMC = 360° - 270°

LAMC =90°

Question 15.

In a quadrilateral ABCD, AO and BO are bisectors of angle A and angle B respectively. Show
that:

ZAOB=12(ZC+ ZD)

Solution:

tandlng-shages
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Given : AC and BO are the bisectors of £4 and 2B respectively.
£1=z4and £3=25 (i)

To prove : £AOB = 3 (£C+ £D)

Froof: In quadrilateral ABCD

LA+ 2B+ 20+ 2D = 360°
3(cA+2B+2C+2D)=180° (i)
Now in AAOB

21+ 22+ 23 =180° i)

Equating equation (ii) and equation (i}, we get
21 +¢2+¢3:¢,&+AB+%{.¢C+4D]
21+ 22+23=21 +.¢3+%{.¢C+/_Dj
22=1 (£C + 2D)

ZAOB =3 (£C + 2D)

Hence proved.

tandln -shapes/
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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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,
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WhatsApp: +91 9561 204 888
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