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MATHS BY ADITYA RANJAN SIR

GEOMETRY

A polygon is a ‘n’sided closed figure formed
by line segments.

cgHkt] JIk[kMk gk cuk n Hctkwvk gk cuh cn

VKNfr gkrh gh

Regular Polygon/le cgHt

A polygon in which :/, Ik cgHt ftle

all sides are equal/ IH0 Htk, cjkcj ok
all angles are equal/ IHh dk.k cjkcj gk

Polygon (CgHT)

Each interior angle of a regular polygon of n
(n-2)180

sides =
n Heekvk oy cghkt dk iked virfid di.k
~_(n-2)180

n
Each exterior angle of a regular polygon of

. 360
n sides = ——
n

360

n Hctkvk oky cgHct dk 1R;d oka dk.k =

Diagonal of a pelygon/cgHct dk fod .k

° Sum of all internal angles of a polygon of n
sides = (n- 2) 180° If you join any 2 (non-adjacent) vertex of a
n Hiekvk oky cgHt d IHG virfjd dk.ik<dlk polygon then that is a diagonal.
IXily = (n— 2) 180° ;fn ge fdIh cghkt d nk vIxr "'k dk feyk, rk
. ;g fod.k dgykrk g
° Sum of all exterior angles of a polygon of n . . .
id 360° ® No. of diagonals in a polygon of n sides
sides =
n Hethvk oky cgHt d fod .k dh Ik
n Hethvk oky cgkt d THh ok dkekk dlk 5 kxily
0 n(n-3)
= 360 = =9
2
No. of | Name of Sum of all | Sum of all No. of Regular polygon
Sides | Polygon interior exertior angles| diagonals
(n) angles Name Each Each
Interior exterior
3 Triangle 180° 360° o Eq.D 60° 120°
4 Quadrilateral 360° 360° 2 Square 90° 90°
S Pentagon 540° 360° ) Regular 108° 72°
Pentagon
6 hexagon 720° 360° 9 Regular 120° 60°
Hexagon
n(n-3) (n-2)180°| 360°
n (n 2) 180° 360° —_—
2 n n
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Area of a regular polygon of n sides where
a® 180

length of each side is a : nTCOtT

n Hetkvk oty Te cgrkt dk {kkily tok if;d Hetk

2 180
h yck t nZcot——
d beagun4co -
Perimeter of regular polygon = nx a
le cghkt dk ifjeki =nxa
where a is the length of the side

tgk n Hetk di yckb gh
No. of side in a regular polygon
le cgHt e Hetkwk dh B[k

= :?60 =2(x+1)
exterior angle

interior angle
exterior angle

where x =

Ratio of the measure of an interior angle of
a polygon of n-sides to the measure of its

n
exterior angle is given by (E - 1) 11
nHktk oky le cghkt d vrh vij oka dk.kk di eki

ok vuikr=(:—1)=1

Convex Polygon/mly cghkt

AN ST,

All angles are less than 180°.

IHkh dk.k 180° 1 de gkr g

All diagonals lie inside the polygon.
IHkh fod.k cghkt d vnj gkr gA

Concave Polygon/VvOry cgHt

Atleast one angle > 180°.
de I de ,d dk.k 180° I vi/d gkrk gh

Atleast one diagonal will lie outside the

(1)

(2)

polygon.

de I de ,d fod.k cgHt d ckgj gkrk gh

By default, if nothing is given in the
question, we consider it as convex polygon.
-fn ¢'u e dN Hh fnsk u gk rk ge Lork bl mlky
cgHkt ekur gh

Triangle is always a convex polygon.

fkHkt gekk mlky cgHkt gkrk gh

(3 All the regular polygons are convex.
IHh le cgHet mlkj cgHet gkr gh
Star/flrijk
Star is formed by extendending sides of a
regular polygan.
le cghkt dh Hktkvk dk c<ku.ij flhrkjk curk gh
Sum of outer angle /oka dk.kk dk ;kxily
= nx 180 - two times sum of exterior angle
=nx 180 -2 x 36
= 180(n- 4)
Where n be the number of outer triangles
in star.
tok noold/fBikekodh 1[;k gh
/\
vauV
In=6 I)n=5
Ex. Find the value of /P + /Q + /R + /S +

ZT in the given figure :
fn; x; viNfr e z/P + 2Q + /R + /S + /T
dk eku Kkr dhft,A

T S

(a) 180
(b) 270
(c) 300
(d) 360
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Practice Exercise

1.

The sum of the interior angles of a
polygon is 1440°. The number of sides of
the polygon is :

fdlh cghkt d virfid dk.k dk ;kxily 1440°
gh cghkt e Heekwk dh B[k g %

(a) 6 (b) 9

(c) 10 (d) 12

Each interior angle of a regular polygon
is 144°. The number of sides of the
polygon is :

fdlh le cgHt dk iR;d dk.k 144° gh cgHkt
e Hethvk di I[zk g ¢

(a) 8 (b) 9

(c) 10 (d) 11

If a regular polygon has 16 sides, then
what is the measure (in degrees) of its
each interior angle?

;fn ,d fu;fer cghkt d 16 Hetk, g] rk bld
iR;d virfjd dk.k dk eki (fMxh ) D;k g\
CGL 2019 Tier II (16/11/2020)

(a) 155 (b) 157%

(c) 159% (d) 154

ABCDE is a regular pentagon. Its sides are
extended as shown in the figure. The

ZABC + 2/EGD + 3/BAI
value of 6 is :

ABCDE ,d fu;fer ipdk.k g €Ik fd fpk e
fnfkk;k x;k g bldh Hktk, folLrkfjr g
ZABC +2/EGD + 34BAI

dk efku g

CHSL 14-10-2020 (Afternoon)
(b) 30°
(d) 66°

(a) 45°
(c) 75°

S.

10.

How many diagonals are there in a 12
sided polygon.

12 Hethwvk oky cghett e fod.k dh [ ;k fdruh g\
(a) 48 (b) 54

(c) 60 (d) 72

If each interior angle of a regular polygon

is 135°, then the number of diagonals of
the polygon is equal to :

;fn fdlh le cghkt dk iR;d vrk dk.k 135°
dk ok] rk cgHt e fod.k dh B[k cjkcj g %
(a) 54 (b) 48

(c) 20 (d) 18

A polygon has 35 diagonals. The number
of sides in the polygon is :

fdlh cghkt e 35 fod.k gh cgHt e Hitkwk

did[zk g b
(a) 6 (b) 9
(c) 10 (d)12

In a polygon, the interior and exterior
angles are in the ratio 4 : 1. The number
of sides of the polygon is :

fd I cgHt e vrk vk okd dk.k dk vuikr
4:1 ghcghkt e Hkekwvk dh B[k g%

(a) 8 (b) 10

(c) 9 (d) 15

The difference between the interior angle
and the exterior angle at a vertex of a

regular polygon is 150°. The number of
sides of the polygon is :

,d le cghkt d fdlh "% 1j vkrfjd rFk cka
dk.k e vrj 150° gh cgHkt e Hetowvk b B[k g %
(a) 10 (b) 15
(c) 24 (d) 30
If each integ’ior angle of a regular polygon

4
is (128 7) , then what is the sum of the
number of its diagonal and the number of
its sides?
;fin fdiIh le cgHkt dk 1f;d wvikrfjd dk.k

o

(128:) g] r bid fod.k dh I[:k Vij

bldh Heekwvk dk ;kx Kkr djh

SSC CGL Tier II (11 September 2019)
(b) 19
(d) 21

(a) 15
(c) 17
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11.

12,

13.

14.

15.

The sum of the interior angles of a regular
polygon is 1260°. What is the difference
between an exterior angle and an interior
angle of the polygon?

,d le cght d wirfjd dk.kk dk ;kx 1260°
gt bl cgtt d ,d ci@ rilk ,d wkrfjd dik.k
e vrj Kkr djA

SSC CGL Tier II (12 September 2019)
(a) 105° (b) 100°
(c) 120° (d) 90°
If the measure of each exterior angle of

3
a regular polygon is (51 7) , then the

ratio of the number of its diagonals to the
number of its sides is :

;in fdIh 1e cght d iR;d cka dk.k dk efu

o

(513) g] rk bld fod.k dh I[;k rrk bldh

Heekvk di B[k e vuikr Kir djh

SSC CGL Tier II (13 September 2019)
(a) 5:2 (b) 13:6
(c) 3:1 (d) 2:1
The number of sides in two regular
polygons are in the ratio 5 : 4 and the
difference between each interior angle of
the polygon is 6°. Then the number of
sides are :

nk le cgHtk e Heekwk 'dh B[k dk vuikr 5%4
g vij mud 1f;d wkrfjd dk.k e vrj 6° gh
Hetkvk o 1[5k g b

(a) 15,12 (b) 5,4

(c) 10, 8 (d) 20,16

Number of sides of 2 polygons are in the
ratio 5 : 2 and difference between the

interior angles is 27°. Find the number of
sides in the 2 polygons.

nk le cgHktk e Hktkwk ah B[k dk vuikr 542
g vk mud #f;d wkrfjd dk.k e vrj 27° g
Hetkvk o ISk g

(a) 20, 8 (b) 15,6

(c) 10, 4 (d) 25,10

The number of sides of two regular
polygons are in the ratio 5 : 4. The
difference between their interior angles is
9°. Consider the following statements :

nk le cgHktk dh Hkekvk dk vuikr 5 : 4 gh
mud wvkrfjd dk.kk d chp dk vrj 9° gk
futufyflkr druk ij fopkj dift, %

16.

17.

18.

1) One of them is a pentagon and the
other is a rectangle.

mue 1 ,d ipHt vkl nljk vk;r g
2) One of them is a decagon and the
other is an octagon.
mue 1 ,d nlHt vkj nljk v'VHE gh
3) The sum of their exterior angles is
720°.
mud oka dk.k dk ;kxiQy 720° gh
Which of the above statements is/are
correct?
mi;Dr e 1 dku&lk dfu IR; g@g\
(a) 1 only (b) 2 only
(c) 1 and 3 (d) 2and 3

Which of the following cannot be measure
of an interior angle of a regular polygon?

fukw. e 1 dku&lk fdlIh/Be-cghct dk vkrfjd
dk.k ugh gk 1dri\

(a) 150° (b) 105°

(c) 108° (d) 144°

The ratio of sides of two regular polygon
is 1': 2 and ratio of their internal angles

is 2 : 3, what is the number of sides of
polygon having more sides?

nk le cghtk d Heekwvk dk vuikr 1 : 2 rfkk
mud wvrh dk.k dk vuikr 2 : 3 gh vi/d Hitk
oky cgHkt e Hktkwk dh B[k g b

(a) 4 (b) 8

(c) 6 (d) 12

In regular pentagon ABCDE, angle
bisector of A meets at side CD on point

M and angle bisector of C meets side AM
at point P, then find the value of Z/CPM.

fdlh le ipHkt ABCDE e dk.k A dk
lef}Hktd Hktk cp dk fcln M ij vij dk.k €
dk lef}Hiked Hktk AM dk fcln P 1j feyrk gh
«CcPM dk eku Kkr dift,A

D
M
E C
P
A B
(a) 18 (b) 36
(c) 54 (d) 72
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19.

20.

21.

The side BA and DE of a regular pentagon
are produced to meet at F. What is the
measure of /EFA?

,d fu;fer ipdk.k d BA vk DE Hkthvk dk

F rd c<k;k trk gh £EFA dk eki D;k g\
CGL 2019 Tier II (15/11/2020)

(a) 72° (b) 36°

(c) 60° (d) 54°

Consider the following statements :

futufyf[kr dFkuk ij fopkj dift, ¥

1) There exists a regular polygon whose
exterior angle is 70°.
,d , Ik le cght g ftldk oka dk.k 70°
gh

2) Let n > 5. Then the exterior angle of

any regular polygon of n sides is
acute.

eltk n>5 g] rk fdlh Ho n Hethvk oky
le cgHt dk oka dk.k U;u dik.k gixkd

Which of the above statements is/are
correct?

mi;Dr e 1 dku&lk dFku IR; g@g\
(a) 1 only (b) 2 only
(c) Both 1 and 2 (d) Neitgher 1 nor 2

Given that the angles of a polygon are all
equal and each angle is a right angle.

fn;k x;k g fd fdlh cgHt e ¢f;d dk.k leku
vkj ledk.k gh

Statement-1 : The polygon has exactly
four sides.

dFuél % cghkt e pkj Hetk, gh

Statement-2 : The sum of the angles of a
polygon having n sides is (3n - 8) right
angles.

dFku&2 % n Hctkvk oky fdlh cgHkt d dk.k
dk ;kx = (3n-8) ledk.k

Which one of the following is correct in
respect of the above statements?

mi;Dr dFuk d InHc e futu e 1 diu&lk IR;
o\

(a) Both Statement-1 and Statement-2

are true and Statement-2 is the
correct explanation of Statement-1.

nkuk dFwél rik drus2 IR; g vk dFué2]
drkugl dh Igh 0zk[:k djrk gh
(b) Both Statement-1 and Statement-2

are true but Statement-2 is not the
correct explanation of Statement-1.

nkuk dFwél rik drus2 IR; g vk dFuég2]
drkugl dh Igh 0zk[:k ugh djrk gh

(c) Statement-1 is true but Statement-2
is false.

dfél IR; g ijr dRué&2 vIR; gh

(d) Statement-1 is false but Statement-2
is true.

dfuél vIR; g 1jr dFwug2 IR; gh

1| 20| 30| 4@d]| 5.0

~
70| 8®| 9@ | 10

1L.0b) | 12.d) | 13.)| 14.a)| 15.(d)

17.0) | 18.(b)| 19.(b) | 20.(b)

J
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