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1 (Scale) :
(Linear, Vernier & Diagonal)

1.1

1.2

1.3

1.4

1.5

1.5.1 

1.5.2 

1.6

1.6.1 

1.6.2 

1.7

1.7.1 

1.7.2 

1.8

1.8.1 

1.8.2 

1

(Graphically)
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(location) (attributes at

location) (direction)

200 10

10 200 (10  : 200 ×

1,00,000 (all maps

are ‘scale-models’ of the real World)

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

1.2 (Types or Classification of Scale)

(1) (a statement)

(2) (a numeric ratio)
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(3) (a graph)

1.1 

1. 

2. 

3. (i) (Plain Scale)

(ii) (Comparative Scale)

(iii) (Vernier Scale)

(iv) (Diagonal Scale)

1.3

I cm to 20 kms. 
I inch to 10 miles 20

10

1cm = 20 kms 1'' = 10 miles 
20 kms 10 miles I cm I inch

Equal to 

1.3.1 : (Merits and Demerits of Statement
Scale)

:
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: (i) 

(ii) 

1 10

(iii) 

S.I. F.P.S.

(iv) 

1.4 (Numeric Ratio) (Repre-
sentative Fraction R. F.)

(Numerator) (Denominator)

(map distance) (ground distance) 

(one)

cm cm-

1cm

(Representative Fraction-R.F)

1 : 10,00,000,

R.F. 

S.I. 1 cm 10,00,000

cm 10,00,000 cm � 1,00,000 cm =10km 

1 10,00,000

1 : 10,00,000

1cm 10,00,000 cm

1cm ,, ,,
10,00,000
1 00,000, km

1cm ,, ,, 10 km ,, ,, ,,
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1 cm to 10 km
RF FPS 

1 inch 10,00,000 inches

1 inch ,, ,,
10

63 360
,00,000

,  miles

1 inch ,, ,, 15.8 miles  ,,

1 inch to15.8 miles.

[1,00,000 cm 1

63,360 inch 1 ]

1.4.1 RF (merits and demerits)

(merits) R.F.
(Universal use), RF

RF-
1 cm to 20 km 1cm to 20 × 1,00,000 cm

20 km cm 
RF RF 1 : 20 × 1,000,000 1 : 20,00,000

1inch to 5 miles 
1 inch to 5 × 63,360 inches 1 inch to 3, 16, 8000 inches. RF 1:316800.

2cm to 1 km, RF

2 cm 1km

2 cm ,, ,, 1×1,00,000 cm

1 cm ,, ,, 1
2

,00,000  cm

1 cm ,, ,, 50,000 cm ,, ,, ,,
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� RF = 1 : 50,000

(i) RF

1

(ii) RF

RF

RF

1.5 (Graphical Scale)

(Cartographically)

(Iinear graph)

Primary 

Secondary)

(Fig 1.3)

(i) Plain Scale

(ii) Comparative Scale

(iii) Diagonal Scale

(iv) Vernier Scale

(Construction of Graphical Scale)

Plain Scale Comparative 

Diagonal Vernier

1.5.1 Plain Scale :

(a straight linear graph)-
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(Primary Divisions)

 1, 5, 10

(Sceondary division) (Primary divisions) 

1.5.1.1 : Plain Scale - :

(i) R.F.

(ii)

(Size)
12 15 5 6

R.F. 2.80cm
5 5 14 cm (2.80
cm × 5 divisions) 6 15 cm

(iii)

AB 3,4 5
 : AB 

A  B 30/40

AC BD divider 

[ (Primary divisions)
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] AB A (BD 

B (AC
1.1) AB 

AB

ABC ABD

AB 

A C

D B

A B

C

D

1.1

1.2
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1.2) AC ABD

AC Set-square

AB

Set-square (Primary division)

(Secondary divisions)

label (border)

:

 (Linear scale) 10

2 R.F. 1:3,50,000

(Calculation)

A. 

3,50,000 cm 1cm

3 50
1
, ,000
,00,000 km ,, 1cm  ,, ,, ,,

3.5 km  ,, 1cm ,, ,, ,,

1 km ,, 1
3 5.  cm ,,  ,, ,,

10 km  
1

3 5
10

.
� cm ,,  ,, ,,

                                                    = 2.86 cm
10 km 2.86 cm

B. 
4 10km × 4 40km

2.86 cm × 4 11.4cm
11.4cm

C. 

����������������������
�������������������������

�
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10
2

5cm
km

�

1.3

40

10 10 km

30km 40

1.5.2 (Comparative Scale)

Composite Plain Scale 

(Superimposed) comparative

Comparative Scale :

(i) RF 

km 10
30 km

R.F.1 : 3,50,000

20
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(ii) 1.4a,b)

(iii) 1.4c)

(O, zero)

(divider)

: 1 : 1,00,000 2

2 500 1
2

1. 1,00,000 1

1
63360
,00,000 1,, ,, ,,

1 ,, ,,
1 63 630
1
� ,
,00,000 inch

2 ,, ,,
63 260 2
1

,
,00,000

�
inch

                                         = 1.27 inch
3  2 × 3 = 6

1.27  × 3 = 3.81

3.81

���
������
�������4
5.0

2 ��
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2. 1,00,000 1

1 00,000
1 00,000
,
, 1

    2 1 × 2 ,,    ,,
2

2 2 

� 4 2×4 = 8 

� 8 2×4 8

��
��
������������

4
500

20002 ��

miles 2 1 0 2 4 miles

km 2 1 0 2 4 km6

 : 1.4a

 : 1.4b
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1.6 : (Enlargement And Reduction
of map)

(reduce) enlarge) 

Ground area)

map area) 
4cm 2.5 cm ( 4cm ×2.5 cm)

10 sq.cm ( 40 sq. km 
10 40 16 

10sq cm ×16 160 sq cm 4 
10 sq cm � 4 2.5 sq cm 

16
1
4

 

B C

A D

A+1 D 2 3 4 D

B
4

3

2

B
1

C

R.F.1 : 1,00,000

1.4c

1.5
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16 4 4 
4×4 16 1.5

:
AB AB� 

AD AD' ABCD 
16 AB�C�D ABCD 16 AB�C�D�

16
16 16 

16 � 4cm × 2.5 cm 16
160 sq cm 

4cm × 4 16cm 
2.5 cm × 4 10 cm 16cm ×10 cm 160 sq cm.

1
4  

2×2) 
1
4  

1
4
F
HG
I
KJ 1.6 

1.6

ABCD AB'C'D' 

B C

A D

B C

DDA

B
C
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10 sq cm. 
1
4

 2.5 sq cm

: 4cm� 2) 2cm 2.5cm� 2)
1.25 cm 2cm×1.25cm=2.5sq.cm.

10,160 2.5 sq cm. 

40 sq. km 

: 

Square) 

Square root) 

16 

16 �
1
4  

1
4

1
2  

enlarged)
 (reduced) 10 Sq.cm 40 

:

10 Sq.cm 40 sq. km

1 ,, ,, 40
10 4

*,, 1 ,, ,, 4

1cm ,, ,, 2km ,,

1cm 2km × 100000 cm ,, ,,

1cm ,, 200000 cm ,, ,,

RF 1 : 2,00,000
(* 
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1.6.1 (Enlarged) :

16 RF 1 : 200000.

� RF � �1
2

16
,00,00

1
2

4
,00,000

�

1
50,000

� RF 1: 50,000
RF 1 : 2,00,000 RF 1: 50,000

RF

40 160 Sq.cm
RF

1cm 50,000 cm

1cm ,,
50

1
,000

,00,000  km

1cm ,, 0.5 km ,, ,,
(1)2 cm ,, (0.5)2 km ,, ,,

1sq.cm ,, 0.25 Sq. km ,, ,,
160 sq.cm ,, 0.25 × 160 40 Sq.km

1.6.2 (Reduced)
1
4 R.F.1 : 2,00,000

� RF � �1
2

1
4,00,000

1
2

1
2,00,000

�

1
4,00,000
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� RF = 1 : 4,00,000
40

2.5

1cm 4,00,000 cm

1 cm ,,
4
1

,00,000
,00,000 km 4 km

1 cm × 1 cm 1 Sq. cm ,, 4 km × 4 km 16 Sq.km ,, ,,
2.5 Sq cm ,, 16 Sq. km × 2.5 ,, ,,

40 Sq. km ,, ,,

(reciprocal) 

A original map)
1: 50, 000 B  C 

1: 10,000 1:150,000 B C 
magnitude) 

B B 
C reduced 

denominator)

B 

2

�
�

�

�

�
�

�

�
�

������������������
�����������������

= 50
10

2,000
,000

F
HG

I
KJ  (5)2 25
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= 50
1 50

2,000
, ,000
F
HG

I
KJ = 1

3
2FH IK

1
9

:

3, 4, 6, 9, 12 
1
2

1
4

1
9

1
12

, , ,

 3
4

4 3 

(size)

RF
RF

A)

RF B (identical)
B A 

RF :

: 1.7

RF, 1 : 5,00,000 A XY 1.7 cm, B

4 cm X  Y 8.5 km B 4cm 

8.5 km B 1 cm to 2.125 km 212500 cm RF 1 :

212500 5.5 

B

A 1.3 Sq.cm B 

1.3 Sq.cm × 5.5 (enlargement 7.15 Sq.cm.

x y

A

x y

B

4cm1.7cm

RF 1 : 5,00,000
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= 7·15 Sq.cm × 2 12 500
5

2, ,
,00,000
F
HG

I
KJ

                     = 1.3 Sq. cm.

1.7 (Vernier Scale)

B, P. Vernier 

(fixed)

Bc h
(index mark)

(0) (Straight linear graph)

1.7.1 

(single) (double)

(direct)

(positive) (Retrograde) (Negative)

Direct 

(ruler,–
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8, 10, 16 20 1 10
(main scale division)

(value) 1
10 0.1

.1 .2, .3, .4 .9 1
(Least Count)

d d 1
n

(n – 1)
n

1
n

(n – 1) d n d

v n·v
(n – 1) d

n.v = (n – 1) d

v n
n d� �FH IK

1

= 1 1� n

 (Vernier Constant) – VC
(least count)

VC d n d� � �FH IK1 1

 � � � FH IKd d d
n

� d
n

VC 
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d  n (VC)

(Least Count)

=

×

= + 

Direct 

1.7.2 Retrograde negative 

n (n+1)

1

3.25'' 9

10 1
10 1.8)

(1) 1  1
10

�
0.1 (d)

– 10 (n)

= (n – 1) × d
= (10 – 1) × 0.1''

= 9 × 0.1'' 0.9''

(2) = d
n � �� � � ��1

10
0 01

  (VC)
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(3)

(Point of coincidence of Vernier division with that of main scale division.)

�������������������
��������������������������������������

� � �� � � ��
��

� � ��
� ��

�3 25 3 20
0 01

05
01

5
.

[ 1 10 0.1�
3.20� 0.05� ]

-2

15º26� 29
30 30� 1.9)

(1) d = 30�
n = 30

= (n –1) × d = (30 – 1) 30�

= 29 × 30� 14º30�

0.1�� 30� 29

0.1�� × 29 2.9��

(2) VC d
nb g � � � � �30

30
1

(3)

�������������������
��������������������������������������

15 26 15 00
1

26
1

º º� � �
�

� �
� � 26

30� 30�
14º, 14º30�,15º 
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1.8

(1) 

(2) 

9 

1.9
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(3) 

(4) 

(5) 

1.8 (Diagonal Scale)

1
100

:

(Primary) (Secondary)

(Tertiary)

(Similar triangle)

(like sides) :

: 1.10
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1.10 CD ACDE

AE = DC DE = CA DE CA

10 

DC DC EA 10

B AE A-

C B BC

(diagonally)

(abc, cdc, efc, ghc, ijc, kic, mnc,

opc, qrc ABC)

1.8.1 :

1.10) CD

1
10

1
10

(AB) 10

1
10
10

1
10

1
10

1
100

� � �
1

100

1
100

ABC AB

AB 10 ab
AB

ab
10

1
10

cd
10

2
10

qr
10

9
10

AB
10

10
10

1
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1.8.2 

(dimension)

, 1
1

10
1

100
�, , ; 1

1
10

1
200

� , , 1
1
20

1
400

� � , 1
1
20

1
500

� �

1
100

 
1

200

2.47
2 + ·4 +

·07

1 10
1

10

·1 4 (.1 × 4) .4 

10 .1 10
1

10

·01 7 (.01 × 7) .07

2

(1) 2 1 10
RF 1 : 40 1.11)
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2 1 10

1 2 1 1 1 10

� 3
1
3 ���
���

� = 3
1

31 �
�����

������������

= 12
1

121 �
�������

���������������

 R.F. 1 : 40 :
40 1

40
36

1 ,, ,,

1 ,,
1 36

40
�

= 0.90
�� 3 × ·9 = 2.7 

1.11

2 y 1f 10
1 2
1 0

8
6
4
2
0

3  2   1  0           1          2yd

in
ch

es

R.F.1 : 40
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(2) 2 6 120

RF 1 : 50,000 1.12)

:

2 5 120 :

1 2 1 6 20 6

� 3
1
3 �
�����
�������

= 8
1

81 �
�������

�����������������

 = 11
20

2201 �����
���������������

R.F. 1 : 50,000 :

50,000 1

50 000
63360

,
1

1
1 63360

50 000
�

,

= 1.27 

3 1.27 × 3 ,, ,, ,,.
= 3.81
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1.12

(3) 3 4 60
R.F. 1 : 40,000. 1.13)

:
3 4 60 :

1 3 2 2 20 3

 = 4 �  1 = 4

= 5
2

101 �
�������

���������������

 = 10
20

2002 �
������

���������������

R.F 1 : 40,000 

40,000 1

40 000
1 00 000

,
, , 1

200
100
120

8 0
4 0

8 6 4  2  0         1          2

2 6 120

R.F.1 : 50.000
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1  
1 1 00 000

40 000
� , ,

,

= 2.5
4

 = 2.5 × 4 10

1.13
:

(1) 78.3

(2) 2.5� × 3.17� 5295
R.F.

(3) 15º 2.15 R.F.
R.F. 

(4) 1 : 98, 000 R. F. 2 500

R.F.1 : 40.000
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(5) 50 km 350 10 10 
R.F. 1 : 2,00,000

(6) 64 80 R.F. 1 : 675
(7) 1 5.5 40

1

(8) 4 2 7
R. F. 1 : 50

(9) 1.705 R. F. 1 : 15940

(10) 1 : 1 2.57�
(11) 1 cm to 2.5 42.7

(12) 29 30
30� 125º12�

(13) 30 15 16º23�30��

(14) 12º46�
5.6� 24��

(15) 19 20 d = .1��
2.665��

(16) 1 : 1,00,000 360 1 : 2,50,000

(reduced)

(17) 1 : 65,000 R.F. 1
4

R. F

(18) 1 : 80,000 3
R.F. 

4.29

(19) 1 : 50,000 R.F. 4,52
27.69 R.F.
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2

2.1 

2.2 : 

2.2.1 

2.3

2.3.1 :

2.3.2 

2.3.3 

2.3.4 

2.4

2.4.1 

2.4.2 

2.4.3 

2.4.4 

2.4.5 

2.4.6 

2.4.7 

2.4.8 

2.5

2.6
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2.1 

(field study)

(Land use)

(large scale map) 16

(Plan 

(fill up)

: :

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

2.2 (Surveying) :

(measurement)
(Points) 

(Plan)
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(detials)

(incorporate)
(Field work)

(1) (2) 

2.2.1 :

(a)  (geodetic) (b)
(plane)

(geometry) 

 :
(1) 
(i) (Triangulation Survey)
(ii) (Traverse Survey)
(2) 
(i) (Chain Survey)
(ii) (Theodolite Survey)
(iii) (Compass Survey)
(iv) (Plane Table Survey)
(v) (Tacheometric Survey)

2.3 :

(Starting point)
(tape) (angle)

(a) (closed) (b) (open)



���������������������������������������������������������������������������
���������������������������������������������������������������������������������
�����������������������������������������������������
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(a) 

(fig 2.1a) 

(2. 1b) 

2.1a 2.1b)

(open Traverse)

2.2

(bearing)

2.2

2.3.1 (Bearing) :

(reference direction or merdian) 

(horizontal angle) 

A

B
C

D

E

A B

C

D

E

A

B

C

D

E
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(clock wise direction) 

2.3.2 :

A. 

i) (True bearing) (azimuth) 

ii) (magnentic bearing) (magnetic meridian) 

2.3 ��� PQ �2 

PQ 

2.3

iii) (arbirary bearing)

B. 

i) (Whole Circle Bearing)
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ii) (Reduced Bearing)

i) (reference) 

(W. C. B) 0° 360°-

2.4 - W.C.B 

�1 OM 

�2 ON 

�3 OQ 

�4 OP 

I, II, III IV 

(quadrant) 

ON 

N,E,S,W-

ii) (Reduced Bearing-RB)–

(Reduced Bearing) 

(quad-

rant) 

2.5

2.4

0º

90º270º

180º

2.5
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90°

(WCB) 

2.5 OP W.C.B

200° OP 

OP 

200°-180° = 20° 

0° 90° 

W.C.B R.B 

2.1

W.C.B R.B. 

I 0° - 90° = W.C.B

II 90° – 180° = 180° – W.C.B

III 180° – 270° = W.C.B – 180°

IV 270° – 360° = 360° – W.C.B

W.C.B – Whole Circle Bearing 

R.B–Reduced Bearing–

R.B W.C.B 

C. 

(Fore Bearing), 

F.B (Back Bearing), B.B

F.B 
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B.B 

2.6 AB 

F.B B.B 

2.6

AB, A B F.B B A 

180° (B.B) 

(F.B) 

(BB) = (FB) +180° FB, 180° 

FB 180° BB FB 180° 

180-° BB FB 50°, 

BB 50°+180° = 230°, FB 310° BB 310°–180° = 130°

2.4 

i) 85 – 110 
(Pivot) 

(magnetic needle)
(Ring) 

:

:

:

:

A
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(2.7)

2.7 

2.4 
1. (Compass Box)

2. / (Pivot)

3.

4. (Agate cap)

5. (Compass ring)

6.

7. (Prism)

8.

9.

10. (hinged sun glass) – 

11. (Focussing Stand) 

12. (Hinged Strap)

13. (object Vane)–
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14. (Horse Hair)–
15. (adjustable mirror)–
16. (Break Pin or Knob)–

17. (Spring brake)–
18. (Lifting pin)– (19)-

19. (Lifiting liver)

ii) (i) 
(ii) 

(iii)
(Local

attraction) 

iii) (Local attraction)

(Local attraction) 

(tripod), (tape) (Ranging rod)

2.4.1 (Procedure)

(i)

A,B,C,D 

(ii) Field book) 2.2

(iii)

(iv)

(centering)

F.B B.B
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2.4.2 / (Computation),  Bearing Correction)

F. B B. B 180º 

180º

180º

F. B B. B 

180º 

Corrected bearing)

Observed bearing) F. B

B. B 

error) 182º

182º – 180º = + 2º 180º -ve) error) 

error - ve) 

 + ve) 

2.2 

2.2

Field book)
Closed Travers Survey)

e/2
Line (Length) (Observed  bearing) (difference) (Error) (Corrected bearing) (Remark)

(e=d-180°)
(m) (F.B) (B.B) (F.B) (B.B)

AB 40º00' 219º00' 179º –1° –0º30' 29º30' 179º30' (i) 

BC 95º30' 276º30' 181º +1° +0º30' 96º00' 276º00'
CD 208º30' 25º30' 183º +3° +1º30' 207º00' 27º00' (ii) 

DA 282º30' 104º30' 178º –2° –1º00' 283º00' 103º30'
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2.4.3 Plotting the traverse)

Parallel Meridian Method) 

Corrected Fore Bearing) 
2.2 

1. 
2. 

A) AB
F.B AB 

B 
3. B A 

C BC FB C

 : 2.8

A

D�

A

A B C D A

A�D�C�B�

: 1cm = 2m

ABCDA� = 

ABC�D�A- 

A�A- 

+ 

Bowditch 

: Cm = 4m.
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2.4.4 Adjustment of closing error) :

Closing error) Bowditch's
2.6

A, B, C 

A') A'A)
A) 

BB', CC',
DD' 

B', C', D', 
A B' C' D' A) 

2.4.5 Sources of error) :

1. 

(a) 
(b) Pivot) 
(c) 
(d) 
(e) 
(f) plane of sight) 
(g) 
(h) 

2. 

(a) 
(b) 

(c) 

(d) 
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3. 

(a) 
(b) 
(c) 
(d) 

2.4.6 :

(i)

(ii)
(iii)

eye piece)-

(iv)
(v)

2.4.7 :

included angle) 

:

=

B.B)– F.B)

 2.9
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B �1a f= AB B.B–BC F.B.

C ��) = BC B.B–CD F.B.
� 180º 

360º 

2.2 
�� B = AB B.B = 179º30'

BC   ,,   F.B = 96º00'
         ––

         –––––
B = 83º30'
�D = CD B.B = 27º00'

  DA    ,,   F.B = 283º
         -–

         ––––––
         256º00' 

� = 360º – 256º
= 104º

2.4.8 :

:

1. � � 1
2 × × 

2. � � � � �s(s a s b s c)( )( ) s 

= x 
2.10
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2.8 

2.10

AB'D' B'C'D' 
B'D') 

:

AB'D' = 1
2  × × 

= 1
2  × 6.5cm × 4.9cm

= 15.925 

B'C'D' = 1
2  × × 

= 1
2  × 6.5cm × 4.7cm

= 15.275 

�� = 15.925 + 15.275 

= 31.2 

A

B

C

D
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�� = 31.2 ×(2m)2

= 124.8 

2.5 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Line Length observed bearing

(m) F.B. B.B

PQ 20.9 170º30' 356º
QR 20.8 78º 249º30'
RS 16.7 346º 176º30'
SP 20.3 271º 84º30'

2.6 

1. 2.2

2. 2.2.1
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3. 2.3

4. 2.4,2.4(II) ,,

5. 2.4.2 ,,

6. 2.5.(ii) ,,

7. 2.5.5 ,,

8. 2.5 (iii), 2.5.4 ,,

9. 2.5 (iii), 2.5.4 ,,

10. 2.5 (iii) 
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3 Levelling Survey)

3.1

3.2 : 

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.9.1 

3.10

3.11

3.12

3.1 :

Mean Sea level - M.S.L) 
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: 

(i)

(ii)

(iii)  / 

(iv) Profile) 

(v)

3.2 :

3.3 :

1. : 

Plumb Line) 3.1

2. Level line) : 

 3.1
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3. Horizontal plane) : 

horizontal line) ( 3.1

4. Vertical plane) : 

vertical angle) 

3.1

5. Datum Surface) : 

3.1 G.T.S

[G.T.S = Great Triangulation Survey]

6. Bench Mark - B.M) : 

G.T.S. 

7. Reduced Level - R.L) elevation) : 

R.L. 

8. line of Collimation) : cross hair) 

Collimation line) line of sight) 

9. Back sight - B.S) : 

Staff) B.S 

B.S 

10. Fore Sight - F.S) : 

Change Point) F.S 

11. Intermediate Sight - I.S) : B.S F.S 

I.S 

12. Change Point - C.P) : 

C.P 

13. Height of instrument - H.I) 
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14. Plane of Collimation) : 

15. Axix of the telescope) : 

3.4 :

(1) 

(2) Staff) rod)

The level) : (i) levelling

lead) (ii) (limb) (iii) (iv) (bubble Tube)

(Dumpy

Level)

(Fig : 3.2)

4

1

2

3

4

5

6

7

8

9
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3.5 

(Staff), (tape)

3

(Procedure)

1) 

2

3

90° 

4 (ey piece) 

(Stadia) 
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5

R.L B.M. B.S.
B.S. 

6
F.S. 

I.S
7

B.S F.S B.S 
(Change Point - C.P) 

[ (i) B.S. F.S.
(ii) F.S B.S F.S 

B.S ]

3.6 

R.L. R.L 
R.L 

1 (Collimation method)
R.L 

3.1)
a) = B.S + B.M [ B.M. R.L.]
b) R.L. = (I.S or F.S.).
c) 

R.L. 

R.L B.M
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= B.S. + R.L.

R.L. 

Arithmetic Check, 

B S F S. ~ . ��� R.L. ~ R.L.

3.1

/ 

(C.L) (R.L.)

(B.S.) (I.S.) (F.S)

A 0 1.500 12.000 10.50

    10.50

10 2.050 " .550 9.950 (C.P)

C 20 3.200 2.605 12.593 .555 9.395

30 2.450 " .750 10.145

40 1.955 " .495 10.640

B 50 1.235 " .720 11.360

� 4.700 3.840 1.965 1.105

1
�B.S~�F.S = R.L ~ R.L
�B.S = 4.700 R.L = 11.360
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�F.S =3.840 R.L = 10.500
0.86       0.86

2

�� ��S� �� � F.S = �� ~ �� = R.L - R.L

4.700~3.840=1.965~1.105 =11.360~10.500

0.86 = 0.86 = 0.86

2) (Rise and fall method)

(rise), (fall)

3.1 R.L 

R.L 

�� B.S ~ �� F.S = �� ~ �� = R.L ~ R.L.

3.7 

3.1 

1 5

3 1

9

9 

1:500

1:30

A C B
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3.8 

� = �  

AC BC 

A C 

= A C 

= 10.50 9.395

= 1.105

A C = 20 0 = 20

� = 1105
20
.

= 1 : 18.1

A C 1 18.1 

B C 

������
������

2050
395.9360.11

�
�

= 1 965
30 1 15 3. : .�

� 1 15.3 

3.9 (interpolation of contours)

R.L (interpolation)
(eye estimation) 



���������������������������������������������������������������������������
���������������������������������������������������������������������������������
�����������������������������������������������������
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�������������������������������
��������������������������������������������������������

.L.R

.L.R�
�

 : A AB AC 60°
3 6 A, B C R.L. 4, 6 5.6 

5 

1 1 3 6 60°
A, B C R.L. 

5

(1) AB 5

��
�����������

2
453 ��

2
13��  = 1.5 

AC 5 

��
�����������

5.1
456 ��

 5.1
6�  = 4 

5
3.4).

B C 
A R. L 

3.4
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3.9.1 

(off set points) R.L.-

(radial lines) R.L. 3.2) 
3.5)

(i) (A) (AB, AC) 

(ii) (A) 
R.L. 

(iii) (interpolation) 

3.2

: :
: (i) :

(ii) / :

R.L.

B.S I.S F.S

A 0 1.150 10.400 9.250 9.25

10°30� B1 3 1,305 ,, 9.095

B 6 1,565 ,, 8.835

C1 3 1.280 ,, 9.120
75°0�

C 6 1.555 ,, 8.845
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: �B.S. ~ �F.S. = R.L. ~ R.L.
= 1.150 ~ 1.555 = 8.845 ~ 9.250
= 0.405 = 0.405

: 1 1 

: 3.5

3.10 

 : A 8.75 R.L. 
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B.S. I.S. F.S.

O 0 0 1.230

A1 3 1.320
OA 345°36

A2 6 1.330

A A 9 1.200

O B1 3 1.320

OB 17°30� B2 6 1.310

B B 9 1.310

O C1 3 1.280

OC 52° C2 6 1.305

C C 9 1.350

3.11 

1.

2.

3.

4.

3.864, 3.346, 2.932, 1.952, 0.854, 3.796, 2.639, 1.542, 1.934, 0.8764, 0.665

(B.M)
150.250 
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5. 30 4
0.780, 1.353, 2.430, 3.480, 1.155, 2.365, 3.640, 0.935, 2.545

R.L. 20.350 

3.12 

1. 3.3 

2. 3.2 

3. 3.1 

4. F.S .854, 1.452, 0.665

5. B.S 0.780, 1.155, 0.935

—————
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 4 

4.1

4.2

4.2.1

4.2.2

4.3

4.3.1

4.3.2

4.4

4.4.1

4.4.2

4.4.2.1 

4.4.2.2 

4.6

4.1 

(elevation)

(angle) 
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: 

(1) 

(2) 

(3) 

(4) 

4.2 (Transit Theodolite)

(horizontal axis) 180°

(Transit) 

4.1) 

8 25

(tribrach) (trivet)

0° 360°

(upper vernier) 

(Double vernier-VA, VB)- VA, VB 
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A-frame (Turnian axix)

4.1 
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(Silvered) (T

frame) (VC VD) 

(Clipping arm) (farz), 

4.2.1 

(1) (foot screw) : 

(2)

(a)

(b) : (turnian)

(3) (Slow-motion/tangent Screw) : 

4.2.2 

(i) (Face left) : (vertical circle) 

Face left 

(ii) (Face right) : 

Face right 
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4.3 (Trigonometric Levelling) :

(Station of Observation) 

/

(Trigonometric levelling) trigonon metron 

:

4.3.1 :

(Staff)

VC VD 0° 0°  0° 0°

(bisect) 

(i) (Stadia method)

(ii) (One degree method)

(i) : 

= – × 100)
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4.2(a) 
:

4.2b) A R A 
0° 0° R 

(h2)
1.735 (h1) 1.200 
A R- (d) 

(d) = (h2) ~
(h1) × (100) =

(1.730 – 1.200 × 100 = .330 × 100
d = 53.0 

(ii) :

: (i) 
(VC – VD 0° – 0°) (ii)

1° VC
VD (Slow

motion screw) 1°
4.3)

1° (AC) 

: 4.2(b)

: 4.3

(bisecting)
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h2(RC) (AB) h1(RB),

� BC = h2 – h1 �� h

�ABC 

�� 1cot
BC
AB

��������
�����

� AB = BC cot 1°

d = h cot 1°

: 1.35 1°
2.15 

:

d = h cot 1°

d = 2.15 – 1.35 × cot 1°

= 80 × 57.28996

= 45.83 

4.3.2 :

(line of sight) (Collimation line) 

(angle of elevation) (angle
of depression) :

(i) 

(ii) 



77

(iii) (Face left) (Face right) VC
VD [ ]

4.1)

4.4 (Determination of height and
distance of an object) :

1. (base accessible) 

2. (base inaccessible) 

4.4.1. (Case : Base
Accessible) :

4.3) PR A 

hi AB 

:

(i) A 

(ii) AR(d) 

4.3.1 

(iii) (P) (�) (A) 

4.3.2 

:

4.3 

ABP AB hi 

�� AB = d
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� �PB
AB tan �

PB = AB tan �
= d tan �

d tan

�� = h1 + d tan �
4.1 

4.1

: :

: :

:

VC VD

P 10°24� 10°28� A

A 1.20 1.70 10°27�

10°26� 10°30� 1.23

h2 = 

h2 = 

� = 

d = 

H = 4.4



79

I

BC AR = d = �� ×

d = (1.20 ~ 1.70) × 100

d = .50 × 100 = 50

-II

BPC 

BC
PC  ��� 2710tan

d
h2

h2 = d tan 10°27�

= 9.22 

� (H) = h1 + h2

= 1.23 + 9.22 

= 10.45 

III (Slanting distance) 

APR 

AR (d) = 50.0 

PR (H) = 10.45 

22 )H()d(AP ��

22 )45.10()50( ��

2025.1092500 ��

2025.2609�

= 51.08 

10.45 50 51.08 
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4.4.2. (Case : Base
Inaccessible) :

(inaccessible base) 

(A) (Same Vertical Plane method)
(B) (Oblique Plane method)

4.4.2.1 :

/

(Collinear) 

(Survey Procedure)

(i) /

(tape) 

(ii) (face left) 

VC VD 

(iii) VC VD 

(iv) VC VD /

/

/ 5/10 

/

(v) /

VC VD 
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4.5 P 

AR DC

AD BE RC

[AR || DC]

AD || BE || RC]

� AD = BE = RC = h 

AB = DE = d 

BR = x, PC = h1

H = 

A B P 
�1 �2

PDC PEC

1. PDC 

1
1

cot
h

xd ��� � d + x = h1 cot �1 .......... (i)

PEC 

2
1

cot
h
x �� � x = h1 cot �2 ........... (ii)

D, E C 

� DC – EC = DE [DC = d + x, EC = x ]

d + x – x = h1 cot �1 – h1 cot �2

d = h1 (cot �1 – cot �2)

�
21

1 cotcot
dh

���
�

4.5
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h1 x (ii) 
: (P) A B 10°40� 16°40�

C B 15.4 1.35 

4.5

1.
21

1 cotcot
dh

���
�

�����
�

4016cot2010cot
4.15 ��

= 7.18 

2. H = h + h1

= 1.35 + 7.18 

= 8.53 

3. (ii) x 

x = h1 cot �2

= 7.18 × cot 16°40�

= 23.98 

�

= d + x

= 15.4 + 23.98

= 39.38 

(1) (H) – 8.53 

(2) (AR) – 39.38 
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4.2)
4.2

: :
: :

/ :

VC VD

10°18� 10°18�

A P 10°20� 1.35 A B

10°22� 10°22�
15 

16°42� 16°40�

B P 16°40� 1.40

16°38� 16°38�

 4.6 

AR || DC AD || RP 

h1 = A 

h2 = B 

h = 

hc = h1 

H = 

4.6
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d = A B 
x = B 
�1 = A 
�2 = B 

x� B (�2) A
DC G 

A B 
PDC PGC 

� PDC 

1
c

cot
h

xdDC
��

����

d + x = hc cot �1 ............ (i)
PGC 

2
c

cot
h

xxGC
��

�����

x + x� = hc cot �2 ............ (ii)
G AC 
DC – GC = DC

(i) (ii) 
hc cot �1 – hc cot �2 = d + x – (x + x�)
hc (cot �1 – cot �2) = d + x – x – x�
hc (cot �1 – cot �2) = d – x�

21
c cotcot

xdh
���

���

 : B d + x� 
�
�

�x
h h2 1

2b g cot �

� x�= h2 – h1 cot �2

�
x� = (1.40 � – 1.25 cot 16°40�
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= 0.50 

���� �����
���

4016cot2010cot
xdh c

�����
��

4016cot2010cot
50.015

= 6.76 

� (H) = h1 + hc

 = 1.25 + 6.76 = 8.01 

(i) 

d + x (AR) = hc cot 10°20�

6.76 cot 20�

15 + 2 = 37.08

� x = 37.08 – 15 

= 22.08 

22 )PR()AR(AP ��

   22 )01.8()08.37(AP ��

    AP = 37.94 

4.2.2.2 B ; :

4.7)

A, B C 

OC AB (base

line)
4.7 
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sin 

tan 

(i) (Station of observation) 
(object) 

(ii) 

(iii)  VA VB 0° 0°
180°

 VA 0°0�0�� VB 180°��0�� 
(initial reading)

VA VB

(iv) (face left) 

VA 0° – 0°
VC VD 

(v) 
(clock wise direction) 

(bisect) VA VB 
A 

(vi) 
VA VB 

(iv) (v) 
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(vii) 
VA VB 0° – 0° 0° – 180°

VA VB 

VA VB
(Station of Observation) 

4.3

: :
: :

/ :

VC VD VA VB

O L 29°26� 29°54� 0°0�0�� 180°0�0�� A B-

R 29°50� 29°50� 71°0� 251°0�� 12.5 

A 29°52�30�� 70°55�
L 71°0� 251°0� 1.35 

B R 141°50� 321°50�
A L 0°0�0�� 180°0�0��

R 80°22� 260°22�
B 80°23�

L 80°22� 260°22�

O R 160°46� 340°46�
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4.8 

ABC 

(A)-

� – A 

��– B 

��– A (O) 

h1 – 

h –

H – 
4.8

ABC 

�C = 180° – (� + �)

= 180° – (70°55� + 80°23�)

= 28°42�

sin 

Csin
AB

sin
AC

�
�

��

Csin

sinAB
AC

�
��

�

��
���

4228sin
2380sinm5.12

AC = 25.66m

AOC 

�� tan
AC

)h(OC 1
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h1 = AC tan 29°52�30��

= 25.66m tan 29°52�30��

h1 = 17.74 

� H = h + h1

= 1.35 + 14.74 

= 16.09 

4.5 :

(1) � 150 500 
(base line) AB XY x �XAB
= 58°30� �XBA = 75°28� y XAY = 10°15�

A 1.50 

(2) 1240 2460 
AB CD C 

�CAB = 59°20� �CBA = 71°48� A 
D �CAD = 15°14� A 

(T) A, B C 
C, A B A B 

203 �TAB = 62°30����TBA = 58°40�C 
: (a) 3°27� (b) 

35°33�
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 5 

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.1 

(tool)
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(map projection) 

: 

(i)

(ii)

(iii) (globe) 

(iv)

(v) (properties) 

(vi)

5.2 

 (projection) 

/ (plane)
(view point) 

(Projection)

(map projection) 
(globe) 

(globe is an
epitome or Replica of the earth)
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(Map Projection)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

(properties) 

1. (shape) 
(confomality or orthomorphism) 

2. (size) 
(equal area or equivalance) 

3. equidistant 

4. (direction) 
azimuth true bearing 
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5.3 

1. (i) (Planar)

(ii) (Conical)

(iii) (Cylindrical)

2. (i) (Perspective)

(ii) (Semi perspective

(iii) (Non-perspective)

(iv) (Conventional)

3. (i) (Homolographic)

(ii) (Orthomorphic)

(iii) (Azimuthal)

(iv) (Equidistant)

5.4 (Properties of Map Projection)

(direction) (azimuth) 
(properties), 
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(direction) (azimuth) 

(Mercator's projection)

(direction) 

1. (Preservation of area)

(Corresponding) 

(equal area) (equivalent) 
(homolographic) (authalic) 

 (Perpendicular direction) 

1 a � b = 1 

a = 1
b  or b = 1

a  

(reciprocals)

A B C D 5.1) 
1 

AB' C'D' 
(AD) 

(AB) 

AD' = 2AD AD' � AB' = 1 

�� AD' � AB' = AB � AD

2AD' � AB' = AB � AD

AB AB AD
2 AD AB� � � � 1

2

5.1

B C

C'

D'DA

B
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AB' C'D' 
ABCD AD' = 2.0 AB' =
0.50 2.0 � 0.50, 1.0

(w) 

sin w a b
a b� �
�

(Conformality or orthomorphism) (equivalence) 

2. (Preservation of shape)

a =b 

(true-shape) 

(Conformal)  (orthomorphic)

(w) w = 0

ABCD 

AB'C'D' 
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(AD) (AB) ABCD 

ABCD AB'C'D' 

AB' AD' 

2.0 (AD) 

(AB) ABCD AB
2
C

2
D'

ABCD 

AB
2
C

2
D' 

AD 2.0 AB
2

0.50)

(angle) AD AB 

A C 

A B' C' D' 

�BAC = �B'AC' �CAD = �C'AD'

ABC AB'C' CAD C'AD' 

ABCD 

A AB
2
 C

2
D' 

�BAC � �BAC
2

�CAD � �C
2
AD'

5.2

B C

C

DDA

B
B B
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3. (Preservation of distance)

(Standard)

(Standard Parallel)

(equidistant)

h = 1.0

k= 1.0

4. Preservation of direction)

bearing) (azimuth) 

azimuth)

true bearing) 

Retro-azimuthal) 

5.5 Spherical Co-ordinates 
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1. (Latitude)

0º

1º 

180

2. Longitude)

0º 

1º 180 

180º

5.6 :

Generating (R) 

[ =
�

��

��������
�������������������

�F.R
]

250,000,000 inch

640,000,000 cm.
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:

5.6.1. R.F 

R. F. 1 : 50,000,000

� R inches250 000 000
50 000 000

, ,
, ,

= 5 inches

R. F. 1 : 50,000,000

� �R cm640 000 000
50 000 000

, ,
, ,

.

= 12.8 cm.

5.6.2 :

1 500 

����
����

500
4000R � inch = 8inch

1 cm 800 km [

����
���

800
64000R �  cm = 8 cm 4000

6400 ]

5.6.3 

10º 1 

� �2�R
360

10
�

� = 1 inch

or R � 18
� inches = 5.73 inch (appr.)

or R
c

10�b g = 1 inch

or R � 1
0 174532

' '
.  = 5.73 inch (approx.)
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5.6.4 10º 1 inch 

�R
180 × 10º = inch

or R � 18
�  inches = 5.73 (approx)

5.6.5 60° 10° 1 inch 

2 60
360

�R cos �

� ×10° = linch

R inch18
60

18
314159 0 5� cos . .�

�
� inch =11.46 inch(app.)

or R c( )10�  cos60° = 1 inch

R inch inches approx
c�

�
� �L

NM
O
QP

1
174532 0 5

11 46 1
180

' '
. .

. ( ) �b g �

5.7 :

1. 2� R

2. R

3. � Rcos �

4. � 2� Rcos �

5. = 2 R
2
�

� R

6. 

= R
180
�

�
�� (int.)
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7. 

=
2

360
� �R cos

(int.)
�

��

8. 4� R2

9. 2
2

2�R 2� R2

10. 2 2�R sin�

5.8 Terminology of Map Projec-
tion)

term) 

5.8.1 Generating globe)

NWSE 
0

5.8.2 Source of light)

(viewpoint), 

5,4) S
1
, S

2
 S

3
 

W E

N

S

O

5.3

5.4
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5.8.3 (Plane of projection)

mutual intersections) 
2- L

1
, L

2
 

5.8.4 (Developable Surface)

5.5

cylinder) a cone) 
5.5) 

5.6 
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5.6) 

5.7)

5.8.5 (Planner projections)

5.8.6 Conical projections)

5.8.7 Cylindrical projections)

5.8.8 (Perspective projection)

Geometric Projection 

5.8.9 (Semi-perspective projection)

5.7 
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5.8.10 Non - perspective projection)

5.8.11 (Conventional projection)

5.8.12 (Equal area projection)

5.8.13 (Orthomorphic or conformal projection)

5.8.14  (Equi-distant projection)
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5.8.15 (Azimuthal) (Azimuthal projection)

(Azimuth) 

5.8.16 (Principal scale)

(nominal scale) 

5.8.17 (Actual scale)

generating 

5.8.18 (Scale factor)

5.8.19 (Radial scale)

(meridian) 

5.8.20 (Tangential scale)

(parallel) 

5.8.21 (Central meridian)

graticule 
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5.8.22 (Standard parallel)

(tangent) 

5.8.23 (Graticule)

5.9 

1. 0º 

2. (Polar Zenithal)

(Cylindrical equal Area) 

3. (Zenithal) (Polar case) 

00 1800 

anti clockwise 

5.8)

0º 180º

5.9

5.8

5.9
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4. 

5.10)

5.10 

0º 

0º 

180º 180º 

5.11) 

180º 

zenithal 

180º 180º 
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5.11

5. 

6. 

5.10 

1.

2.

3.

4. (Properties) 

5.

6.

7.

8.
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9.

10.

5.11 

1. 5.1

2. 5.2,  "

3. 5.2  "

4. 5.2.1  "

5. 5.7.8 5.7.10  "

6. 5.4.4 5.7.21  "

7. 5.7.4  "

8. 5.7 5.7.22  "

9. 5.4  "

10. 5.8  "
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6  

6.1

6.2

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

6.2.9 

6.3

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.3.5 

6.3.6 

6.3.7 

6.3.8 

6.3.9 

6.4

6.4.1 

6.4.2 
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6.4.3 

6.4.4 

6.4.5

6.4.6 

6.4.7 

6.4.8 

6.4.9 

6.1 

5 

1.

2.

3.

4.

5.

6.2 (Polar Zenithal Stereo-
graphic Projection)

(Stereographic) 
'Stereographic' means delimitation of solid forms on a plane surface. 
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6.2.1 (Principle)

(Perspective) 

6.2.2 (Trigonometrical construction)

(i) �
��

������
������������������

RF
R �

(ii) (�) (r�) (6.1) NWSE 

R O, NL N 

� P �
S S P 

P' P S 

NL P' �� NP' 

�POE = � 

�NOP = 900 – �

�NSP = 1
2  �NOP 

1
2 (90º – �)

NSP'

� ���� º90
2
1tan

NS
'NP

NP R' tan ( º )� �2 1
2

90 � [NS = 2R]

2R tan 1
2 (90º– ��

p'N

p'

E

R

KQ

W
O

R

S

�

70º�

6.1



113

6.2

6.2.3 

1 : 250,000,000 10º Azimuthal Stereographic Projection (Polar case)
graticule 

(i) R =
640 000 000
250 000 000

, ,
, ,

cm

= 2.56 cm

(ii) � r� = 2Rtan 1
2  (90° – �)
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�   
90

2
º��

tan
º90
2
��

2R 2Rtan
90

2
º��

 (cm)

90° 0 0 0

80° 5° 0.08748 0.44794

70° 10° 0.17632 0.90279

60° 15° 0.26794 1.37189

50° 20° 0.36397 1.86352

40° 25° 0.46630 5.12 cm 2.38749

30° 30° 0.57735 2.95603

20° 35° 0.070020 3.58506

10° 40° 0.83909 4.29619

 0° 45°   1 5.12

6.2.4 

(i) 90º 

N 

(ii) 

(iii) 

(iv) 

(v) 0º anticlockwise 

clockwise 

Graticules 

6.2.5 (Properties)

(i) 
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(ii) 

(iii) Radial tangential 

Gnomonic 

(iv) Radial tangential 

6.2.6 (Limitation)

6.2.7 (Use)

(i) 

(ii) 

Equatorial Oblique Zenithal Equal

area Equidistant 

(iii) Generating globe field

astronomy graphical solution 

6.2.8 

1. 60° 
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10°

1 : 50,000,000

2.

15°

1 : 125 � 106

3. 50° 80° 

90° 90° 

10°

1 cm 600 km

4. 50° 90° 

150° 150° 

10°

32 cm

5. 

6. 

7. (orthomorphic) 

8. 

6.2.9 

1. 4 

5. 6.2.1

6. 6.2.2  "

7. 6.2.5 (iii, iv)  "

8. 6.2.7  "



117

6.3 (Simple Conical Projection)

(Simple conical projection with

one standard parallel)

(Non-perspective) 

(Equidistant) 

6.3.1 (Principle)

(Standard parallel)

(Central meridian) 

Standard parallel 

6.3.2 (Trigonometrical Construction)

(Theory)

(i) 
�

�
������

������������������
.RF

�

(ii) = 
� �1 2

2
�

(iii)  = 
� �1 2

2
�

(iv) = R cot�0
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(6,3,1) O NWSE NYZ KP

KP LP 

N'P 

N'OP 

N P
OP

' N P
R
' cot �0

N'P = R cot�0

�� (r�0) = R cot�

(v) 

�R
180º  × int

R × (int.)c

(vi) (�
0
)  

2 0
360

�R cos
º
�

× int

Rcos�
0
 (int.)c

6.3.3 (Conventional projection)

1 : 30,000,000 
40 

8° 40° 
68° 100° 

(i) R = 
640 000 000
30 000 000

, ,
, , cm

= 21.33333 cm

(ii) = 8 40
2

º º�

= 24º 

Y
W O E Z

P

RL

N
K

N

S

)�

6.3

{
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(iii) = 68 100
2

º º�

= 84º 

(iv) r�
0

= 21.33333 cm cot 24º

= 21.33333cm � 2.24603

= 47.91544cm

(v) R�(4º)c

= 21.3333cm �� (4º)c

= 1.48934cm

(vi) (r�
0
) R cos24º�(4º)c

= 21.33333cm. cos24° �� (4º)c

= 1.36057cm

6.4 

66ºE 68º 72º 76º 80º 84º 88º 92º 96º 100º 104ºE
60ºN

36º

32º

28º

24º

20º

16º

12º

8ºN

40ºN

36º

32º

28º

24º

20º

16º

12º

8ºN

68ºE 72º 76º 80º 84º 88º 92º 96º 100ºE

SCALE
300  0  300   600 KM
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6.3.4 

(i)

(ii)

(iii)

(iv)

(v)

�

50º 100º 

10º 

50º, 60º, 70º, 80º, 90º 100º

75º 5º 70º 80º 

10º 

(broken line) 

6.3.7

(Bonne's), (Sinusoidal) (Polyconic) 
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6.5 

6.3.5 (Properties)

(i) 

(ii) 

(iii) Equi-distant 

(iv)  

6.3.6 (Limitation)

(i) 

(ii) 

(iii) 

(iv) 
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6.3.7 (Use)

6.3.8 

(1) 5º 35º 

65º 95º 

5º

1 : 80,000,000

(2) 10º 50º 

55º 35º 

15º

1 : 85,000,000

(3) 20º 60º 

30º 100º 

10º

1 cm 640 km.

(4) 

6.3.9 

1 3 

4 - 6.3.6, 6.3.7 
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6.4 (Bonne's Projection)

Rigobert Bonne 

6.4.1 (Principle)

Bonne's 

6.4.2 (Trigonometrical Construction)

(Theory)

(i) (R) 
�

�
������

������������������
.F.R

�

(ii) = 
� �1 2

2
�

(iii) = 
� �1 2

2
�

(iv) = R cot �
0
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(v) = � R
180º  × (int.)º

R(int.)c

(vi) 
2

360
0� R cos

º
�

× (i)º

Rcos� (i)c

6.4.3 

1: 50 � 106 10º 10°S 50°S
110°E 170°E 

(i) R = 
640 10
50 10

6

6
�
� cm

= 12.8 cm

(ii) = 10 50
2

º ºS S�

= 30ºS

(iii) 110 170
2

º º�

= 140ºE

(iv) (r�
0
) 

= Rcot 30º

= 12.8 cm × 1.73205

= 22.17 cm

(v) 

= R(10º)c

= 1.28 cm × 174532

= 2.23 cm
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(vi) R cos(int)c = 12.8cm cos�(10º)c

� �cos � R(i)cm R cos�(i)c(cm)

10° 0.9848 2.23 2.20

20° 0.93969 2.23 2.10

30° 0.86602 2.23 1.93

40° 0.76604 2.23 1.71

50° 0.64278 2.23 1.43

6.4.4 

(i)  

6.6 
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(ii) 

(iii) 

(iv) 

(v) 

(vi) 

Bonne's 

20° 60° 

20° 

6.7)

6.7 
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6.4.5 (Properties)

(i) 

(ii) 

(iii) 

(iv) 

6.4.6 (Limitation)

6.4.7 (Use)

Bonne's 
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(compact) 

6.4.8 

1.

2.

3. 6,3,8 1,2,3 

6.4.9 

1. 6,4,1 

2. 6,4,1, 6,4,5 

3. 



���������������������������������������������������������������������������
���������������������������������������������������������������������������������
�����������������������������������������������������
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 7 � 

7.1

7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7

7.2.8

7.2.9

7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.4

7.4.1
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7.4.2

7.4.3

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

7.4.9

7.1

Ììíùë Íôíôë vöìù¼ïr Óíë ÍÈ Íôíôë Ìûçìëæì¯ Íôô 6 Í ûæ¼d ÌèÛíáø èóíú
vÐ»• èôQ?ã ÍÈ Íôíôë «*ÇíâÈ ûæ¼d ÌèÛíáíøë ×ìúì ¼ìÈæã¼úõìíÜ Óëì øí§í×¯ Í×ì§ì
¼@øïËÞ èÛˆ‰ ëôíâë óãèå øüÇô ÌèÛíáíøë ÌìíÜì÷æì Ììøæìíóë Ììëß vûÐé ôíë vôîçhðÜé
ôëíç øìíë¯ vôìæ ÌèÛíáíøÈ èô çìðíÜ øüèÇûéë âìæè÷r èÒô âç Ìýìôì öìíû æì_ Í «*x‰
øöÞQ? Ììøæìíóë âíæ äìùíç øìíë¯ Ììë vûÐé v÷,%ì ôëíÜ çìë Å+ëß vøíú öìíûæ¯ ÍÈ
Íôô çìÈ ¾ûè÷ír Ûëì ÌèÛíáíøë Íôô¯

ÍÈ Íôíôë Åí!íÐÖë Ìíæôåì Èèàç «*t¬?ìûæìú vóßúì ðíúí×¯ çûãß Ììøæìëì ÍÈ
Íôô vÇíô ÅèGXèÔç èçæ «*ôìë ÌææÖ ÌèÛíáíøë ùÒæ• Ì)ôæ• øèëûçÞæ• ¼@¬Hía äìæíç
øìëíûæ¯ äìæíç øìëíûæ vö ûTÐì)ôû ÌèÛíáø vôìæ ÓâÞ ûäìú æì vëíÔß vôæ Íôèå
Iëg&øïËÞ ÌèÛíáø ß èôí¼ Íë «*÷hë ûÖûðìë¯ ¼âíárØÜ èûèÐ,% óãèå ÌèÛíáø ÇìôíÜß
vôæ çìíóë âíÓÖ «*÷hë ÌèâÜ Ììí× çì ¼ìÈæã¼úõìÜ ß vûÜæ ÌèÛíáø ø§íÜ äìæíç
øìëíûæ¯

7.2 (Sinusoidal projection)

ÍÈ ÌèÛíáøèå Sanson-Flamsteed ÌèÛíáø æìíâ øèëè÷ç¯ öèóß ÍÈ Ììèû,¬›ìíëë Åøë
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çìë vôìæ Ìûóìæ è×Ü æìˉ èçèæ çìë çìëôì âìæè÷írë váír ÍÈ ÌèÛíáøèå ûÖûðìë
ôíëæˉ

 Ííô Sinusoidal ÌèÛíáø ûÜìë ôìëË ðÜ• ¼ôÜ °ìèÙâìíëÔì ÍÔìíæ sine curve Íë
Ììô·èç èæíóÞÐ ôíëˉ Íôèå sine curve oÌíàë ¼ðäìô·èçë «*òí×óˉ «*íçÖôèå û¹
°ìèÙâìíëÔì ðÜ sine curve ôìëË the circumference of a parallel of latitudes is propor-

tional to the sine of its co-latitudes, vöâæ cos  =  sin (90 )0� ��

ÍÈ ÌèÛíáíø ÌáíëÔìIèÜ ¼ëÜíëÔìú èæëáíëÔìë ¼âìQ?ëìÜ Ìè)ôç ðú Íû¤ âÓÖ
°ìèÙâìíëÔì vô Íë Åøë ¼èÒô óïëí& Ì)ôæ ôëì ðúˉ âÓÖ °ìèÙâìíëÔì èæëáíëÔìë ¼íà
Ü@¬HÛìíû ¼ëÜíëÔìú òìèøç ðúˉ «*íçÖôèå °ìèÙâìíëÔì âÓÖ °ìèÙâìíëÔì vÇíô ûìÈíëë èóíô
Å+Ü ðíú Ìûòìæ ôíëˉ

7.2.1. (Principle)

 ÍÈ ÌèÛíáø Bonne’s ÌèÛíáíøë ¼éâìèúç Ìûòìˉ ÍÔìíæ èæëáíëÔì «*âìË ÌáíëÔì
ëCíø Ìûòìæ ôíë• çìÈ Ð)ôãë Ðé»Þèû`óã Çìíô Ì¼éâ óïëí&ˉ ÍÈ ôìëíË èæëáíëÔì Íôèå
¼ëÜíëÔì ðú Íû¤ Íô vôè\ô ðßúìë äæÖ ÌæÖ ¼û ÌáíëÔì ¼ëÜ vëÔìë ðúˉ ¼û
ÌáíëÔì âÓÖ °ìèÙâìíëÔì vÇíô ¼èÒô óïëí& Ìûòìæ ôíëˉ âÓÖ °ìèÙâìíëÔìë ¾óÙÞÖ
èæëáíëÔìë ¾óíÙÞÖë ÌíÓÞô ðú Íû¤ ÌáíëÔì Ìýìôìë äæÖ âÓÖ °ìèÙâìíëÔìíô ¼èÒôÛìíû Ûìù
ôëì ðúˉ

7.2.2 (Trigonometrical Construction)

(Theory)

i)  Û—-vùìÜíôë ûÖì¼ìÓÞ = «*ôüüç øüèÇûéë ûÖì¼ìÓ
Íë ðë

Þ
R F��

ii)  âÓÖ °ìèÙâíëÔì èæûÞì÷æ 
� �1 2

2
+

iii)  ÌáíëÔì Ì¤ôíæë äæÖ âÓÖ °ìèÙâìíëÔìë èûÛìäæ 
�

�
R

i c

1800 ( )

 ûì R (i)0�
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iv)  °ìèÙâìíëÔì Ì¤ôíæë äæÖ ÌáíëÔìIèÜë èûÛìäæ
2

3600

�
�

R
i ccos

( )
�

 ûìRcos (i)c� �

7.2.3. 

 Sinusoidal ÌèÛíáíø 400 Å¥ vÇíô 400 ó¥ Íû¤ 200 ø¥ vÇíô 200 øïûÞ øöÞQ? 100

ûÖûÓìíæ †ŒÖìèåèôÅÜ¼ Ì)ôæ ôëgæ öÔæ vt›Ü 1 : 45 × 106 ‘è÷r 7.1’

i)  Û—-vùìÜíôë ûÖì¼ìÓÞ 640 10
45 10

6

6

�
�

cm

                                         =  14.22 cm.

ii)  âÓÖ °ìèÙâìíëÔì èæûÞì÷æ 
60 20

2

0 � �( )

                                    =  200 øï¥

iii) ÌáíëÔì Ì¤ôíæë äæÖ âÓÖ °ìèÙâìíëÔìë èûÛìäæ ¾óÙÞÖ R(100)C

ûì 14.22cm(100)C

ûì 2.48 cm

iv)  °ìèÙâìíëÔì Ì¤ôíæë äæÖ ÌáíëÔìIèÜë èûÛìäæ ¾óÙÞÖ R ccos ( )� 100

ûì 14 22 100. cos ( )cm c�

� cos� R(int)c R cmccos (int.) ( .)�

40°N/S 0.76604 1.90

30°N/S 0.86602 2.15

20°N/S 0.93969 2.48cm 2.33

10°N/S 0.98480 2.44

0°       1 2.48
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è÷r æ¤ 7.1 ¼ìÈæã¼úõìÜ ÌèÛíáø

7.2.4. 

I) øëtøë Ü@¬HÛìíû v×óôìëé óã”èå ¼ëÜíëÔì ôìùíäë âìÄ ûëìûë Ì¤ôæ ôëgæ• ÍÈ óã”èå
¼ëÜíëÔì Íôèå èæëáíëÔì ß ÌæÖèå âÓÖ °ìèÙâìíëÔì èæíóÞÐ ôíëˉ

2) èæëáíëÔìíô vöÔìíæ âÓÖ °ìèÙâìíëÔìíô v×ó ôíëí× v¼Ôìæ vÇíô ™ãëã ôíë âÓÖ
°ìèÙâìíëÔìë èûÛìäæ ¾óíÙÞÖë âìø èæíú ÍÈ °ìèÙâìíëÔìíô Ûìù ôëgæˉ
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3) ÌáíëÔì Ì¤ôæ ôëíç «*èçèå âÓÖ °ìèÙâìíëÔìë «*èçèå èûÛìäæ èû`óãë âÓÖ èóíú
èæëáíëÔìë ¼âìQ?ëìÜ ¼ëÜíëÔì åìæãæˉ

4) Íûìë «*èçèå ÌáíëÔìíô Ííóë èæä èæä èûÛìäæ ¾óíÙÞÖë ¼ìðìíöÖ Ûìù ôëgæˉ

5) ÌáíëÔìë Åøë öÇìöÇ èâíÜ öìßúì ÌæãëCø èûÛìäæ èû`óãIèÜë âÓÖ èóíú â¼üË
û¹íëÔì åìæãæ vöIèÜ Íô Íôèå °ìèÙâìíëÔì èæíóÞÐ ôíëˉ

ÍÛìíû ÌáíëÔì ß °ìèÙâìë äìÜ ¾çèë ¼@øïËÞ ðÜˉ

7.2.5 (Properties)

I) «*èçèå ÌáíëÔìë vt›Ü èÒô• vöíðçh ÍIèÜ «*íçÖíôë ¼âìQ?ëìÜ Íû¤ âÓÖ °ìèÙâìíëÔì
èÒôÛìíû èûÛk ðú v¼íðçh ¼û èû`óãíç ÌáíëÔìë Ü@¬H ÌèÛâãÔ vt›Ü èÒô Çìíôˉ

2) âÓÖ °ìèÙâì ûëìûë vt›Ü èÒô Çìíô/ ÌæÖ °ìèÙâì ûëìûë vt›íÜë èû÷hÖèç Ùíå öì
âÓÖ °ìèÙâìíëÔì vÇíô óïíë ¹âÐ¥ ûüèº øìúˉ

3) Èðì ¼âíárØÜ èûèÐ,% ÌèÛíáø• ôìëË ÌáíëÔìë vt›Ü èÒô Íû¤ ÌáíëÔìIèÜ âÓÖ
°ìèÙâìíëÔìë Åøë ¼âìæ óïëí& Ìûèòç ß Íëì ¼âìQ?ëìÜˉ ØíÜ vö vôìæ óã”èå
ÌáíëÔìë âÓÖûçÞé várØÜ Û—-vùìÜíôë ÌæãëCø óã”èå ÌáíëÔìë âÓÖûçéÞ várØíÜë
¼âìæˉ

4) ¼û °ìèÙâìíëÔìë ¼íà èæëáíëÔìë «*èçíE×ó Íû¤ ¼û ÌáíëÔìë ¼íà âÓÖ
°ìèÙâìíëÔìë «*èçíE×ó ¼âíôìíË ðúˉ ÍäæÖ óã”èå ¼¤ôéËÞ òìæ ûëìûë ÍÈ ÌèÛíáø
«*ìú ¼âìô·èç ÓâÞ ûäìú ëìíÔˉ èôQ?ã• ÌèÛíáíøë vô\ vÇíô ôËÞ óïëí& Ììô·èçë
èû÷hÖèç «*÷hë ðúˉ

7.2.6 (Limitation)

Bonne’s ÌèÛíáíøë æÖìúˉ

7.2.7 (Use) :

èæ¥¼í`óíð Èðì Íôèå âïÜÖûìæ ÌèÛíáø ôìëË Èðì ¼âíárØÜ èûèÐ,% ÌèÛíáøˉ èôQ?ã
øüèÇûéë âìæè÷írë äæÖ Èðì Åøöãk æú• ôìëË ¼ìÓìëËÛìíû ÌèÛíáíøë «*ìQ? ûëìûë ß
èûíÐ»Ûìíû vôìËIèÜë èæôå Ììô·èçë ¼ìâè†Œô èû÷hÖèç Ùíåˉ çìÈ v×ìå Ì˜íÜë äæÖ ÍÈ
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ÌèÛíáø ÔãûÈ Åøöãk• èûíÐ»Ûìíû öèó Ì˜Üèå èæëáíëÔì Pìëì ”Ûìë¼ìâÖ” (balanvced)

ûäìú ëìíÔˉ çìÈ Ììâëì ÌìèØ‹ôì ß ó¥ Ììíâèëôìë Ôãû ÛìÜ âìæè÷r ÍÈ ÌèÛíáíø vøíç
øìèëˉ

7.2.8 

«*ó+ Ìáì¤Ð ß °ìèÙâì¤íÐë èût¬?ìë• ûÖûÓìæ ß vt›Ü Íë ¼ìðìöÖ ¼ìÈæã¼úõìÜ ÌèÛíáø
Ì¤ôæ ôëgæ ß ùÒæ «*ËìÜé èÜÔãæˉ

I) èût¬?üèç ¥ Ìáì¤Ð - 100 Å¥ _ 600 ó¥

°ìèÙâì¤Ð - 800 ø¥ _ 300 ø¥

ûÖûÓìæ - 100

vt›Ü - 1: 55,000,000

 2) èût¬?üèç ¥ Ìáì¤Ð - 80 Å¥ _ 400 Å¥

°ìèÙâì¤Ð - 680 øï¥ _ 960 øï¥

ûÖûÓìæ - 40

vt›Ü - 1: 45,000,000

3) 150 ûÖûÓìíæ 1 : 250.000.000 vt›íÜ øüèÇûéë äæÖ ¼ìÈæã¼úõìÜ ÌèÛíáø Ì¤ôæ
ôëgæˉ

7.2.9 

 1-3 Ì¤ôæ ôëíç ðíûˉ

7.3 (Polyconic projection)

ÍÈ ÌèÛíáíøë ÌáíëÔìIèÜ âÓÖ °ìèÙâìíëÔìë Åøë èûèÛˆ‰ èû`óãíô vô\ ôíë ûTíôè\ô
ûü+÷ìøëCíøí Ìûòìæ ôíëˉ Íëì âÓÖ °ìèÙâìíëÔìë Åøë ¼èÒô óïëí& Ìûòìæ ôíëˉ
°ìèÙâìíëÔìIèÜíô Ì)ôæ ôëìë äæÖ ÌáíëÔìIèÜíô ¼èÒôÛìíû èûÛk ôëì ðúˉ vâëg Íôèå
èû`óãëCíøÈ ÌèÛèá: ðú 90° ÌáíëÔìë ¾óÙÞÖ ÐïËÖ ( 0) ûíÜ• °ìèÙâìíëÔìIèÜ âÓÖ °ìèÙâìíëÔìë
èóíô ÌûçÜ û¹íëÔìëCíø Ìûòìæ ôíëˉ

7.3.1 (Prinicipal)

ÍÈ ÌèÛíáø Bonne’s ÌèÛíáíøë øèëûèçÞç (modified) ëCø ûíÜ Óëì ðúˉ ÍÈ
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ÌèÛíáíø «*èçèå ÌáíëÔì ðÜ «*âìË ÌáíëÔì öìíóë ûü+÷ìíøë ûÖì¼ìÓÞ R cot �ˉ ÌáíëÔìIèÜë
«*ô·ç ¾óÙÞÖ 2� �R cos  ¾óíÙÞÖë ¼âìæ ðúˉ ût¬?ãç «*èçèå ÌáíëÔì èæätH¬ èæèóÞ,% Ð)ôhë

øèëí«*èáíç èûôèÐç ðúˉ Íåì Óëì vöíç øìíë vö• ÍôIE× Ð)ôh vöæ Û—-vùìÜôíô tøÐÞ

ôíë Ììí×ˉ ØíÜ öçIèÜ ÌáíëÔì Ììí×• ççIèÜÈ Ðé»Þèû`óã ÅÁøˆ‰ ðíúí×ˉ

7.3.2 (Trigonometrical Construction)

i) Û—-vùìÜíôë ûÖì¼ìíÓÞ (R) = «*ôüüç øüèÇûéë ûÖì¼ìÓ
Íë ðë

Þ
R F. .

ii) âÓÖ °ìèÙâíëÔì èæûÞì÷æ 
� �1 2

2
+

iii) ÌáíëÔìIèÜë ûÖì¼ìÓÞ R cot�

iv) ÌáíëÔì Ì¤ôíæë äæÖ âÓÖ °ìèÙâìíëÔì èûÛìäæ
�R

i
1800

0� ( )  ûì R i c� ( )

v) °ìèÙâìíëÔì Ì¤ôíæë äæÖ ÌáíëÔìIèÜë èûÛìäæ 
2

3600
0� �R

i
cos

( )�  ûìRcos (i)c� �

7.3.3. 

 ûTÐì)ôû ÌèÛíáíø 1:50×106 vt›íÜ 100 Å¥ vÇíô 800 Å¥ Íû¤ 700 ø¥ vÇíô 1300

ø¥ øöÞQ? 100 ûÖûÓìíæ graticule Ì)ôæ ôëgæˉ ‘è÷r æ¤ 7.2 vóÔãæ’
èð¼ìû ¥

i)  Û—-vùìÜíôë ûÖì¼ìÓÞ 640 10
50 10

6

6

�
�

cm

=12.8 cm.

ii)  âÓÖ °ìèÙâìíëÔì èæûÞì÷æ 
70 130

2
�

= 100 ø¥
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iii) ÌáíëÔìIèÜë ûÖì¼ìÓÞ 12 8. cotcm �

� cot � R (cm) R cot � (cm)

100 5.67128 72,60

200 2.74747 35.17

300 1.73205 22.17

400 1.19175 15.25

500 0.8390 12.8 10.74

600 0.57735 7.39

700 0.36397 4.66

800 0.17632 2.26

iv) ÌáíëÔì Ì)ôíæë äæÖ âÓÖ °ìèÙâìíëÔìë èûÛìäæ 12.8 cm(100)c

= 2.23 cm.

v) °ìèÙâìíëÔì Ì)ôíæë äæÖ ÌáíëÔìë èûÛìäæ Rcos (100�� )c

� 12 8 100. cos ( )cm C�

�                   cos� R(int)c R cmccos (int.) ( .)�

100 0.98480 2.20

200 0.93969 2.10

300 0.86602 1.93

400 0.76604 1.71

500 0.64278 2.23 cm. 1.43

600 0.5 1.115

700 0.34202 0.76

800 0.17364 0.397

7.3.4.

1) âÓÖ °ìèÙâìíëÔìë äæÖ ôìùíäë âìÄ ûëìûë ÅÜ@¬HÛìíû Íôèå ¼ëÜíëÔì Ì)ôæ ôëgæˉ
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2) ÌáíëÔìë ûÖûÓìíæë äæÖ âÓÖ°ìèÙâìíëÔìíô ÍÈ íëÔìë äæÖ èð¼ìû ôëì èûÛìäæ
¾óÙÞÖ (iv) èóíú Ûìù ôëgæˉ

3) âÓÖ °ìèÙâìíëÔìë Åøë Íô Íôèå Ûìùèû`óã vö ÌáíëÔìë äæÖ èæèóÞ,% (ii) æ¤ èð¼ìû
vÇíô v¼È ÌáíëÔìë ûÖì¼ìÓÞ èæíú âÓÖ °ìèÙâìíëÔìë Åøë ßÈ èû`óã vÇíô âìø èæíú
ßÈ ÌáíëÔì Ì)ôíæë äæÖ íô\ òìøæ ôëgæˉ «*íúìäæ ðíÜ vô\ òìøíæë äæÖ
âÓÖ °ìèÙâìíëÔìíô Ììëß ûèÓÞç ôëgæˉ ßÈ vô\ vÇíô ßÈ ÌáíëÔìë äæÖ ûü+÷ìø
Ì)ôæ ôëgæˉ ÍôÈ øºèç Ìæã¼ëË ôíë ÌæÖìæÖ ÌáíëÔìë ûÖì¼ìÓÞ èæíú ûü+÷ìø
Ì)ôæ ôëgæˉ

è÷r æ¤ 7.2 ûTÐìWû ÌèÛíáø
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4) Íûìë «*èçèå ÌáíëÔìíô Ííóë èæä èæä èûÛìäæ ¾óíÙÞÖë ¼ìðìíöÖ Ûìù ôëgæ èð¼ìû
æ¤ (iv) Ìæãöìúéˉ

5) ÌáíëÔìë Åøë öÇìöÇ èâíÜ öìßúì ÌæãëCø èûÛìäæ èû`óãIèÜë âÓÖ èóíú â¼üË
û¹íëÔì åìæãæ vöIèÜ Íô Íôèå °ìèÙâìíëÔì èæíóÞÐ ôíëˉ

 ÍÈ Ûìíû ÌáíëÔì ß °ìèÙâìíëÔìë äìÜ ¾çèë ¼@øïËÞ ðÜˉ
 âíæ ëìÔíûæ ÍÈ ÌèÛíáíø ¼û ÌáíëÔìÈ «*âìË ÌáíëÔì ûíÜ Å+ë vùìÜìíÓÞë

ÌáíëÔì Å+ë vâëg ß óèáË vùìÜìíÓÞë ÌáíëÔì óèáË vâëg ¼ìíøíá Ì¤ôæ ôëì ðíûˉ
vôûÜ èæëáíëÔì ¼ëÜíëÔìú Ìýìôì ðíû• ôìëË cot 00 � �  ‘Ì¼éâ’ˉ vôìæ ûüí+ë ûÖì¼ìÓÞ
Ì¼éâ ðíÜ çì ¼ëÜíëÔì èæíóÞÐ ôíëˉ

7.3.5. (Properties)

i) ¼ôÜ ÌáíëÔì ûëìûë vt›Ü ¼èÒô Çìíô ôìëË «*íçÖô ÌáíëÔìÈ «*âìË ÌáíëÔìˉ

ii) vôûÜâìr âÓÖ °ìèÙâìíëÔì ûëìûë vt›Ü ¼èÒô Çìíôˉ èôQ?ã Íë vÇíô óïíë ÌæÖ
°ìèÙâìíëÔì ûëìûë vt›Ü °ãçðìíë ûìí§ Íû¤ ÌèÛíáíøë «*ìíQ? èû÷hÖèç Ôãû vûÐé ðúˉ

iii) ÍÈ ÌèÛíáø ¼âìô·èç ûì ¼âíárØÜ vôìæ ÓâÞÈ ¼èÒôÛìíû ûäìú ëìíÔ æìˉ

7.3.6. (Use)

i) ¼ìÓìëËç âÓÖ Ìáì¤íÐë vóÐIèÜ öìíóë °ìèÙâìùç èût¬?üèç ôâ• v¼IèÜ Ì)ôæ öãèköãkˉ

ii) Û—-¼¤òìèæô âìæè÷r (topographical map) «*t¬?ãç ôëíç Íë ûÖûðìë Ôãû vûÐéˉ

7.3.7. 

 ÍÈ ÌèÛíáø Ì¤ôíæë äæÖ ¼ðä Ðì)ôû ÌèÛíáíøë ß ûæ¼d ÌèÛíáíøë «*x‰ìûÜé
vóÔãæˉ

7.4. (Cylindrical Equal Area Pro-
jection)

Lambert ¼âíárØÜíííèûèÐ,% vûÜæ ÌèÛíáíøë Ålcìûôˉ Èðì non-perspective vÐ*Ëéë
ÌèÛíáøˉ ÍÈ ÌèÛíáíøë váír Íôèå ¼ìÓìëË ûü+ìôìë vûÜæ Û—íùìÜíôë èæëáíëÔìíô
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tøÐÞ ôíëˉ vûÜæíô èûôèÐç ôëíÜ ÌèÛíáø Íôèå Ììúçìôìë çíÜ ÌèÛèá: ðú• ÍÔìíæ
ÌáíëÔì ß °ìèÙâìíëÔìIèÜ ¼ëÜíëÔì Íû¤ Íëì øëtøëíô ¼âíôìíË v×ó ôíëˉ

7.4.1. (Principle) :

 ÍÈ ÌèÛíáíø ÌèÛíáø çÜ èæëáíëÔìë ¼íà tøÐÞô ðßúìú èæëáíëÔìë vt›Ü èÒô
Çìíôˉ èôQ?ã ÌæÖ ÌáíëÔìIèÜë ¾óÙÞÖ èæëáíëÔìë ¼âìæ ¾óíÙÞÖë ðúˉ èôQ?ã vâëgPíúë èóíô
Ííóë âÓÖûçÞé óïë& °ãçðìíë ôâíç Çìíôˉ ÌæÖèóíô °ìèÙâìíëÔìIèÜ ¼âóïëí& Ìûòìæ ôíë

¼û ÌáíëÔìíô ¼âíôìíË v×ó ôíë ÍÛìíû ÌáíëÔìë øïûÞ-
øèfíâ èût¬? üèç Íû¤ Å+ë óèáíË ÷Öì{ì ðßúìë âìÓÖíâ
¼âíárØÜ ¾ûèÐ,%Ö ûäìú ëìÔìë Åøë ÍÈ ÌèÛíáíøë æéèç
«*èçèVçˉ vö vôìæ óãèå ÌáíëÔìë âÓÖûçÞé várØÜ Û—
íùìÜíôë ÌæãëCø óãèå ÌáíëÔìë várØíÜë ¼âìæ ðúˉ

Óëì öìô è÷r æ¤ 7.3 Û—íùìÜôíô èæëáíëÔì ß vö vôìæ
Íôèå ÌáíëÔìë (�) âÓÖûçéÞ várØÜ ÌèÛíáíø Ñ óãÈ
vëÔìë âÓÖûçÞé várØíÜë ¼âìæˉ

çìðíÜ èæëáíëÔì vÇíô vö vôìæ ÌáíëÔìë ÅÜ@¬H óïë&
(h) èæËÞú ôëíç øìëíÜ ÌèÛíáíøë várØÜ äìæì öìíûˉ

7.4.2 (Trigonometrical Construction)

Theory

i)  Û—-vùìÜíôë ûÖì¼ìíÓÞ (R) = «*ôüüç øüèÇûéë ûÖì¼ìÓ
Íë ðë

Þ
R F. .

ii)  èæëáíëÔì vÇíô vôìæ ÌáíëÔì �b gÍë ÅGX@¬H ÅE÷çìˉ
è÷r æ¤ 7.3 Í NWSE oðÜ väæìíëèå¤ Û—íùìÜô öìë ûÖì¼ìÓÞ R Íû¤ Íë vô\ 0 vç Û—

íùìÜíôë P èû`óã PR vôìË ÅÁøˆ‰ ôíëí× ABCD Íôèå vûÜæ vö èæëáíëÔìíô tøÐÞ
ôíëí×ˉ ÌçÍû Û—íùìÜíôë PR ÌáíëÔì ÌèÛíáíø MRPQ ÌáíëÔì èæíóÞÐ ôíë Û—
íùìÜíôëRWPE Íë várØÜ Û—íùìÜíôë PR ÌáíëÔì ÌèÛíáíø MRPQ ÌáíëÔì èæíóÞÐ
ôíëˉ Û—íùìÜíôë RWPE Íë várØÜ ÌèÛíáíøë MWQE Íë várØíÜë ¼âìæˉ
ÅèGXèÔç è÷r Ìæãöìúé ÌèÛíáíøë várØÜ ðÜ 2�R × h vöÔìíæ 2�R èæëáíëÔìë ¾óÙÞÖ ß
h ðÜ ÅGX@¬H óïë&ˉ Û—íùìÜíôë várØÜ ðÜ 2�R2 sin�ˉ

è÷r æ¤ 7.3
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� èæëáíëÔì vÇíô vôìæ ÌáíëÔìë ÅGX@¬H óïë& 2�Rh = 2�R2sin�

ûì h
R

� �
�

2 R2 sin �
2

 h R� sin�

 iii) èæëáíëÔìë ûëìûë «*èçèå ¼èÒô Ûìíù °ìèÙâìíëÔì åìæìë äæÖ 2
360
� �R int ûì

R c� (int)

7.4.3. 

 200 Å¥ vÇíô 600 ó¥ ÌáíëÔì Íû¤ 300 ø¥ ß900 ø¥ °ìèÙâìíëÔìë âíÓÖ
1 : 40,000,000 vt›íÜ 10 èõ†Œé ÌQ?ë Cylindrical Equal Area Projection Ì¤ôæ ôëgæ
‘è÷r æ¤ 7.4 vóÔãæ’

1) R =   
640,000,000
40 000 000

16
, ,

� cm

2)  èæëáíëÔì vÇíô ÌáíëÔìë ÅGX@¬H ÅE÷çì = Rsin�

� 100N/S 200N/S 300S 400S 500S 600S

sin� .17365 .34202 .50000 .65606 .76604 86602

R(cm) 16 16 16 16 16 16

Rsin� 2.778 5.472 8.000 10.497 12.256 13.856
(in cm)

Approx 2.8 5.5 8.0 10.5 12.3 13.9

3)  °ìèÙâì vëÔì åìæìë äæÖ èæëáíëÔìë Åøë Ûìù èû`óã

=
2

360
100

�
�

R
cm

=
2 22 16

7 360
100

0� �
�

�

= 2.79
ûì 2.8 cm.
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è÷r æ¤ 7.4 ¼âíárØÜ èûèÐ,% vûÜæ ÌèÛíáø

7.4.4. 

i) ôìùíäë âìÄÔìæ èóíú Íôèå ÌæãÛ—èâô ¼ëÜíëÔì åìæãæˉ ÍÈ íëÔì èæëáíëÔì èæíóÞÐ
ôíëˉ

ii) Íëøë èæëáíëÔìíô çìë èûÛìäæííí âìæ èóíú Ûìù ôëgæ °ìèÙâìíëÔì åìæìë äæÖˉ
iii) «*èçèå èûÛìäæ èû`óã èóíú èæëáíëÔìë ¼íà Ü@¬HÛìíû ¼ëÜíëÔì åìæãæˉ ÍÈ

vëÔìùãèÜÈ ðÜ °ìèÙâì vëÔìˉ

90ºW 80ºW 70ºW 60ºW 50ºW 40ºW 30ºW
20ºN

10ºN

0º

10ºS

20ºS

30ºS

40ºS

50ºS

60ºS

20ºN

10ºN

0º

10ºS

20ºS

30ºS

40ºS

50ºS

60ºS
90ºW 80ºW 70ºW 60ºW 50ºW 40ºW 30ºW

RF = 1:50,000,000



143

iv) èæëáíëÔì vÇíô Å+íë ß óèáíË «*èçèå ÌáíëÔìë ÅGX@¬H óïë& (h) èæíú âÓÖ °ìèÙâì
vëÔìë Åøë è÷èÿç ôëgæˉ

v) âÓÖ°ìèÙâì vëÔìë Åøë è÷èÿç ôëì «*èçèå èû`óãë âÓÖ èóíú âÓÖ°ìèÙâìíëÔìë ¼íà
Ü@¬HÛìíû èæëáíëÔìë ¼âìQ?ëìíÜ ¼ëÜíëÔì åìæãæˉ ÍÈ vëÔì ÌáíëÔì èæíóÞÐ ôíëˉ

vi) Íë øë †ŒÖìèåèôÅÜ¼ graticules ùãèÜíç èÒôâç âìæ èÜÔãæ ß vÜíûÜ (label) ôëgæˉ

âíæ ëìÔíûæ vö ÌèÛíáíø èæëáíëÔìë ÅíGXÔ æì ÇìôíÜ ‘öèó ûÜì ðú 200 Å¥ vÇíô
800 Å¥’ ÌèÛíáø Ìýìôìë ¼âú èæëáíëÔì våíæ èæíú çìë øèëí«*èáíç ÌæÖìæÖ vëÔì åìæìë
øë èæëáíëÔìíô âãí× vóíûæˉ vö øèë¼íë öçIèÜ ÌáíëÔì ß °ìèÙâìíëÔì vóÔìíæìë óëôìë
™Óãâìr ççIèÜÈ vóÔìíûæˉ ÌæÖ Ìèçèëk vëÔì ëìÔíûæ æìˉ

7.4.5. (Properties) :

1) vôûÜâìr èæëáíëÔìë ¾óÙÞÖ Û—íùìÜíôë ¾óíÙÞÖë ¼âìæ Çìíôˉ çìÈ Íë vt›Ü ¼èÒôˉ
ÌæÖìæÖ ÌáíëÔìë vt›Ü èÒô Çìíô æìˉ vt›íÜë èû÷hÖèçë øèëâìË vâëgë èóíô Ôãû °ãç
ðìíë ûì§íç Çìíô Íû¤ vâëg èû`óãíç ¼ûÞìèÓô ðú• ôìëË Û—íùìÜíô 900 Ìáì¤Ð
vöÔìíæ Íôèå èû`óã èæíóÞÐ ôíë v¼Ôìíæ ÍÈ ÌèÛíáíø Èðì èæëáíëÔìë ¼âìæ
¾óíÙÞÖë ðúˉ ÌáíëÔì ûëìûë vt›Ü û§ ðúˉ

2) vôìæ °ìèÙâìíëÔìë vt›Ü èÒô Çìíô æìˉ vt›íÜë øèëâìË ðuì¼ øìú ß vt›íÜë èû÷hÖèç
Ùíåˉ

3) ÍÈ ÌèÛíáíøë «*Óìæ ¾ûèÐ,%Ö ðÜ ¼âíárØÜ ÓâÞ ûäìú ëìÔìˉ ÌáíëÔìë vt›Ü
ûìè§íú ß °ìèÙâì vëÔìë vt›Ü ôèâíú óãèå ÌáíëÔìë âÓÖûçÞé Ììúçæ èÒô ëìÔì ðúˉ
°ìèÙâìíëÔì ûëìûë vt›íÜë öçåì ðuì¼ Ùíå ççåì áèçøïëË ðíú öìú ÌáíëÔì ûëìûë
vt›Ü ûüèºë âìÓÖíâˉ ÍÛìíû øïûÞ øèfíâ ûìè§íú ß Å+ë óèáíË ÷Öì{ì ôíë ¼âìæ
várØÜ ûäìú ëìÔì ðúˉ

7.4.6. (Limitation) :

1) vt›íÜë ÍëCø Ì¼ìâJ¼Öçìë äæÖ Ììô·èç ûäìú Çìíô æìˉ vâìåìâãèå 300 Å ß ó
ÌáíëÔì øöÞQ? vt›íÜë èû÷hÖèçë øèëâìË ôâ Çìíô ûíÜ vóÐ ûì âðìíóíÐë Ììô·èç
vâìåìâãèå èÒôâç ûäìú Çìíô• èôQ?ã çìëøë vÇíô âðìíóÐIèÜë Ììô·èçë «*÷w
èûô·èç Ùåíç Çìíôˉ ÅE÷ Ìáì¤Ð vÇíô vâëg Ì˜íÜ èûô·èç ¼ûíÇíô vûèÐˉ çìÈ
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†ŒéËÜÖìw• Å ¥ Ììíâèëôì• ôhíâëg âðìíóÐíô ÍÈ ÌèÛíáíø ÛìÜ ôíë vóÔìíæì öìú
æìˉ

2) ÍÈ ÌèÛíáíø èóô èÒô Çìíô æìˉ

7.4.7. (Use) :

ÍÈ ÌèÛíáíø øüèÇûéë âìæè÷r Ìýìôì vöíç øìíë• çíû çì æì ôíë â—Üç ¹ìèQ?ú Ì˜íÜë
vóÐ ûì âðìíóíÐë âìæè÷r Íë Åøë Ìýìôì ðúˉ ¼âíárØÜ ûäìú Çìíô ûíÜ ¹ìèQ?ú
Ì˜íÜë äæ¼¤ÔÖìë ß ûæä ¼@øíóë û`åæ• ô·è» Ì˜Ü• ûæì˜Ü «*Û·èç vóÔìíæì ðúˉ ¼â†Œ
øüèÇûéë âìæè÷r ëCíø Íë ûÖûðìë ôóìè÷Á Ùíåˉ

7.4.8.  :

«*ó+ Ìáì¤Ð ß °ìèÙâì¤íÐë èût¬?ìë• ûÖûÓìæ ß vt›íÜë ¼ìðìíöÖ ¼âíárØÜ èûèÐ,% vûÜæ
ÌèÛíáø Ì¤ôæ ôëgæˉ

1. èût¬?üèç ¥ Ìáì¤Ð - 400 Å¥ _ 400 ó¥

°ìèÙâì¤Ð - 200 ø¥ _ 600 øï¥

ûÖûÓìæ - 100

vt›Ü - 1 : 85,000,000

2. èût¬?üèç ¥ Ìáì¤Ð - 100 Å¥ _ 700 Å¥

°ìèÙâì¤Ð - 1700 øï¥ _ 1300 ø¥

ûÖûÓìæ - 100

vt›Ü - 1 : 75,000,000

3. ÍÈ ÌèÛíáíø ôéÛìíû várØÜ ûäìú ÇìíôÀ
4. ÍÈ ÌèÛíáíø vôìæ vôìæ âìæè÷r Ìýìôì öìúÀ

7.4.9.  :

1-2 Ì¤ôæ ôëíç ðíû
3-7.4.5
4-7.4.7
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8.5.5

8.5.6

8.5.7

8.5.8

8.6

8.1 

ûÖûðìèëô vÛîíùìèÜô èû»ú ¼âïð ÔãûÈ âæíô åìíæˉ Ììøæìëì• Ììâëì ÌíæíôÈ «*ìô·èçô
‘vöâæ Û—-«*ô·èç • æó-æóé• ûìúãâwÜ ÈçÖìèó’ Íû¤ ÌÇÞÊæèçô ß ¼ì¤t›·èçô ‘ëìt¬?ìÙìå• Ùëûì§é•
äæ¼¤ÔÖì ÈçÖìèó’ Åøìóæì ß èû»úIèÜ vöÛìíû ß vöâæÛìíû vóÔè× v¼IèÜí èûèÛˆ‰ vôîÐÜùç
øºèçë ¼ìðìíöÖ è÷írë âìÓÖíâ v÷ìíÔë ¼ìâíæ çhíÜ Óëì ðúˉ ûÖûðìèëô Û—íùìíÜ Ììøæìëì
èÐÔíûæ èô×ã âìæè÷r (cartograms) öÇì Ììæãøìèçô ûùÞíár• ûü+• øìÈè÷ç• vùìÜô (sphere)•
t¬?tc¬è÷r• äæ¼¤ÔÖì èû»úôè÷r• èû`óã øºèçˉ ÅèGXèÔç è÷rùãèÜë ¼ìðìíöÖ Ììøæìëì ÌÇÞÊæèçô ß
¼ì¤t›·èçô èû»ú¼âïðíô tø,%Ûìíû v÷ìíÔë ¼ìâíæ Íô ÄÜíô vóÔíç øìíûæ ß çìë ¼@¬Híao
Íôèå ¼ã̀ óë ÓìëËìß ùí§ çhÜíç øìëíûæˉ «*ìô·èçô èû»úIèÜíôß ¼ã̀ óëÛìíû è÷írë âìÓÖíâ
çhíÜ Óëì öìú• Ííç Ììøæìëì Û—-«*ìô·èçô èû»úIèÜíô tø,%Ûìíû ôGFæì ôíë èæíç øìëíûæ•
ÌÇÞìÁ Û—èâë ÅE÷çì vôìÇìú ß ôçÔìèæ• áúôìíöÞë âìr èôëCø æó-æóéë ¾ûèÐ,%Ö ß Û—èâôì Û—
èâëCíøë Åøë ôçÔìèæ «*Ûìû vØíÜí× ÈçÖìèó äìæì öìíû vÜÔè÷r (profile) Ì¤ôæ• æóé ¹â
(stream order), Ììíøèáô ÅE÷çì (relative relief) æóé ¼¤ÔÖì ß æóé Ùæ& (drainage

frequency ß drainage density) ûÖûèE×ˆ‰çì ¼ï÷ô (dissection index) «*Û·èçë âìÓÖíâ èÒô
Íâèæ Ûìíû Ììûðìßúì ß äÜûìúãë èûèÛˆ‰ Åøìóìæ• vöâæ ûìúãë ÷ìø • «*ûìð• ùèç• çìøâìrì
ûüè,%øìç• Ìì°Þçì• ÈçÖìèóíô climograph, windrose -Íë âìÓÖíâ Ììøæìëì èÐÔíûæˉ ØíÜ vôìæ
Ì˜íÜë Ììûðìßúì ß äÜûìúã ¼@¬Hía Ììøæìíóë ÓìëËì ¼âÖôÛìíû ùí§ ÅÒíûˉ

ûÖûðìèëô Û—íùìíÜë Åí!ÐÖ ð”Ü Ììøæìëì Û—íùìÜ ûÈíç öì øí§í×æ èô¤ûì
väíæí×æ v¼IèÜíô è÷írë âìÓÖíâ çhíÜ Óëìˉ Ííç ûÈíúíç ø§ì Íû¤ ûìt¬?íûë ¼íà èâÜÝ
¼ìóüÐÖ Ôãýíä øìßúì öìúˉ Í×ì§ì ¼ìâè†Œô èû»úèå v÷ìíÔë ¼ìâíæ vÛí¼ ÅÒíû• èô¤ûì è÷r vóíÔ
èû»úût¬?ãë ûìt¬?èûô èûíÐL»Ë ß ûÖìÔÖì Ììøæìëì Ìèç ¼ðíäÈ ôëíç øìëíûæˉ ¼íûÞìøèë
vÛîíùìèÜô øèë¼¤ÔÖìæ ß çíÇÖë è÷rùç ëCø óìæ Ììøæìíóë âíæ vöâæ ç·è: Ììæíû vçâèæ
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ÍÈ èû»íúë «*èç Ììøæìíóë Ìì†Œð ß Ììô»ÞË Å+íëì+ë ûìè§íú vóíûˉ ûÖûðìèëô Û—íùìíÜë
«*Óìæ Åí!ÐÖ ÍÈ íö vÛîíùìèÜô ëìèÐçÇÖ ¼@¬Hía ¼âÖô Úìæ ÜìÛ Íû¤ Ñ ëìèÐçíÇÖë ÷èër
Ìæãöìúé è÷írë âìÓÖíâ çìë ¼èÒô Åøòìøæì vÛîíùìèÜô çÇÖ¼âïð èûèÛˆ‰ ÐìÔì vÇíô væßúì
ðú ûíÜ ÍÈ çÇÖ ¾ûè÷írÖ Ûëì• çìÈ çìë ÷èër ðú Ìíæô «*ôìë ëìèÐçíÇÖë ÷èër vóíÔ
çìíô øüÇô ôëì ß í¼È âç çìë ¼ã̀ óë ß èÒô èÒô Åøòìøæìë vôîÐÜ ß óáçì Íôâìr
«*ìíúìèùô Û—íùìÜ èóíç øìíëˉ ûÖûðìèëô Û—íùìÜ Íôäæ vÛîíùìèÜíôë óüè,% Ûèà ß
è÷Q?ìÛìûæìë èóô øèëûçÞæ ôíë èóíç øìíëˉ «*íúìèùô Û—íùìÜ Ììí× ûíÜ Íôäæ vÛîíùìèÜô
vár ¼âéáìë ØíÜ çÇÖ ¼¤†Œð• çìíô ¼èyç ôëgæ• Åøöãk è÷rùç ëCøóìæ ß èûíÐL»Ë
ÈçÖìèó ôìä ¼ã̀ óë Ûìíû èÐÔíç øìíëæˉ èçèæ çìÈ vôìæ Ì˜íÜë ¼èÒô âïÜÖìúæ ôëíç
øìëíûæˉ ¼ãçëì¤ ûÖûðìèëô Û—íùìÜ vÛîíùìèÜôùíËë ç+| Úìæíô vöâæ «*ôìÐ ôíë vçâèæ
çìíóë ûÖûðìèëô èóíôë óáçì Ìíæô ûìè§íú vóúˉ ØíÜ Û—íùìÜ Íô ûìt¬?û ¼@‡ç øèëøïËÞ
ß Å!éøæì ¼üè,%ôìëé èû»ú ðíú ÅíÒˉ

8.2 (Cortograms)

(shading) 

 Í¼û è÷r
æìæì Óëíæë äÖìèâèçô ëCø (Geometric shape) Øhèåíú vçìíÜ ûì «*óìæ ôíëˉ ¾óÙÞÖ• «*ò•
ÅE÷çì «*Û·èç âìrìë (dimension) ¼ìðìíöÖ èûèÛˆ‰ âìøè÷r Ìýìôì ðú Íû¤ ÍÈ ¼û âìrìë
âÓÖèóíú è÷írë äÖìèâèçô ëCø ûì æôd¼ì Øhíå ÅíÒˉ Ìì¼íÜ âìøè÷r ûÜì ðíúí× çìë ôìëË
vö vôìæ è÷ríô øèëâìø ‘âìø+è÷r = âìøè÷r’ ôëì öìúˉ Ììë ôìùíä ûì âìæè÷írë Åøë
âìøè÷írë øèëâìø -Íë äæÖ ÷ìÈ ¾óÙÞÖ• «*ò ÈçÖìèó âìrìˉ Ììë vöíðçh «*èçèå è÷ríô øèëâìø
ôëì öìú v¼íðçh «*èçèå è÷r vÇíô çìë IËùç ß ¼¤ÔÖìùç ÅÛú «*ôìë âìæ øìßúì öìúˉ
Iæùç âìæ ðÜ è÷írë ûìèðÖô ëCø ß v¼î`óöÞ öì «*íçÖíôë âìæíô Ììô»Þæ ôíëˉ Ììë
¼¤ÔÖìùç âìæ ðÜ ¾óÙÞÖ• «*ò ÈçÖìèóë ¼ìðìíöÖ è÷ríô âìø ôëìë øë çìë ÌQ?Þèæèðç
øèë¼¤ÔÖìæùç ëìèÐçÇÖ ÜìÛ ôëìíô vûìÄìúˉ ¼ãçëì¤ è÷írë ûìèðë ß èÛçë ÅÛú «*ôìë Iæ
Ììøæìëì «*íçíô ÜìÛ ôëíç øìíëæˉ ëìèÐçíÇÖë «*ô·èçë Åøë èæÛÞë ôíë Û—íùìíÜë ¼û
è÷ríô èçæèå «*ìíúìèùô vÐ*Ëéíç è÷èÿç ôëì vöíç øìíëˉ öÇì (a) ¼@øïËÞ øèë¼¤ÔÖìæ è÷r•
vöâæ äæ¼¤ÔÖì èû»úô è÷r• (b) ¼@øïËÞ vÛîíùìèÜô è÷r• vöâæ âìèåë «*ôìë• Û—èâ ûÖûðìë æó-
æóé èû»úô è÷r Íû¤ (c) øèë¼¤ÔÖìæ vÛîíùìèÜô è÷r• vöâæ Û—èâë Ììíøèáô ÅE÷çì èû»úô
è÷r• ÈçÖìèó ÈçÖìèóˉ
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 ÅèGXèÔç ¾ûèÐí,%Öë Åøë èÛè+ ôíë Û—íùìíÜë ¼û âìæè÷ríô äÖìèâèçô ëCø çÇì âìrì
Ìæãöìúé «*Óìæ ÷ìë Ûìíù Ûìù ôëì öìú• öÇì_

(a) öìë vôìæ âìrì væÈ• vôûÜ âìr Åøèòèç ûì Ìûòìæ vûìÄìú• öì èû`óã
(point) ûì õåd (dot) Íë ¼ìðìíöÖ ôëì ðúˉ vöâæ èûíáøæ
è÷r (Scatter diagram)

(b)  öìë Íôèåâìr âìrì Çìíôˉ ¾óÙÖÞ ðÜ ÍÈ
âìrì vö vôìæ Íô ÌèÛâãíÔ “vëÔì”Íýíô è÷r Ìýìôì ðú• öÇì
¾ëèÔô vt›Ü• t¬?@¬c è÷rˉ

(c)  ÍÈ è÷írë óãèå âìrì ÌÇÞìÁ ¾óÙÞÖ ß «*ò Çìíô• ÌÇûì ûÖì¼ìÓÞ ß
vôìË (angle) Çìíôˉ ûùÞ• ûü+ ÈçÖìèóë âìÓÖíâ âìøè÷r Ìýìôì ðúˉ Í¼û è÷r várØÜ
èæíóÞÐ ôíëˉ

(d) èr-âìèrô è÷r _ ¾óÙÞÖ• «*ò ß ÅE÷çì ÍÈ èçæèå âìrì èæíú ÍÈ è÷r Ìýìôì ðú•vôìË•

ûÖì¼ìÓÞ èæíúß èr-âìèrô è÷r Ìýìôì öìúˉ ÍÈ è÷r ÙæØÜ èæíóÞÐ ôíëˉ vùìÜô Ùæô
Íë ÅóìðëË Ìíæô Óëíæë âìøè÷r ðíç øìíë ‘¼ìëËé’ˉ çíû âìøè÷írë Åøöãk
èæûÞì÷æ èæÛÞë ôíë èô Åí!íÐÖ è÷r Ìýìôì ðíû çìë Åøë• ûìt¬?íûë ¼íà èâÜ Ììí×
èôæì çì vóíÔ Íû¤ è÷rèíå ôçÔìèæ âíæì†Œìðé ðíûˉ vöâæ Óëì öìô †Œìâéæ ä¤¼¤ÔÖìë

ûùÞíár ûü+

vùìÜô Ùæô

Y

X

10 5 0 10 20 èôèâ èôèâ
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û`åæ «*Ðì¼èæô ¼éâìæì öãk âìæè÷írë Åøë õíå (dot) Íë û`åíæë âìÓÖíâ âìrìðéæ
è÷rÈ Åøöãkˉ Í ¼@¬Hía øíë èût¬?ìèëç ÌìíÜì÷æì Ììí×ˉ

1

1. âìrìðéæ èûíáøæ è÷r (Scatter diagram)

ÅÜ@¬H
2. Íôâìèrô ÌæãÛ—èâô

èûíÐ» ÓëíËë _ èøëìèâõ

¼ìÓìëË
ûùÞíár

èûÛk
Ììúçíár

3. èP-âìèrô
èrÛ—ä

¼ìÓìëË
ûü+

èûÛk
Ùæô

4. èr-âìèrô
vùìÜô

âìøè÷r âìæè÷r èûóÖìë Ì¤Ð èûíÐ»ˉ âìæè÷r èûóÖì (Cartography) ðÜ âìæè÷r ß ÷ìåÞ
(Chart) Ìýìôìë èûÚìæ ß ôÜì• ÌÇÞì vôìæ vÜÔ (graph), æôdÐì ûì âìæè÷írë èûÚìæ ¼@‡ç
Ì)ôæíôÈ vûìÄìúˉ Ììë Íåì Íô Óëíæë ôÜìß ûíå• ôìëË Úìç ûì ÌÚìç vö ÛìíûÈ vðìô
æì vôæ âìæè÷r Ìýìôìë ¼âú «*íçÖíôë âíæ ¼ã̀ óëÛìíû Ìýìôûìë ÈE×ì ôìä ôíëˉ vôÅÈ
÷ìúæì vö çìë Ìýìôì è÷r ÌæÖ vôÅ ôhÁè¼ç ûÜãô çìÈ Ìáíëë šìÈÜ èæûÞì÷íæ ëíÂë
ûÖûðìíë• ¼ì¤íôèçô è÷ÿ• èóô è÷ÿ ÈçÖìèóë váír âìæè÷r Ì¤ôæôìëéë ëgè÷ ß èÐGF ¼@‡ç
óüè,%Ûèàë «*èç ¼çôÞ óüè,% vóßúì ÌûÐÖÈ óëôìëˉ Ììâëì vöâæ èæíäíóëíô Ììô»Þæéú ôëìë
äæÖ èûèÛˆ‰ ¼ã¼èyç ß ëgè÷ ¼@‡ç vûÐ Óìëæ ôèë• vçâèæÛìíû Íôèå âìøè÷r Ìýìôìë øë
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Ííô óüè,%æ`óæ ôíë çhÜíç vðèõ¤ ÈçÖìèó vÜÔìë äæÖ èûèÛˆ‰ Ììôìíëë Ìáë èæûÞì÷æ ß çì
Åøöãk òìíæ vÜÔì• è÷írë âíÓÖ ¼ï÷ô (index) ¾çëéë äìúùì• Íôèå ÷çhít›ìíËë âíÓÖ ¼â†Œ
è÷rèåíô ëìÔìë äæÖ ¼éâìæì vëÔì åìæì ÈçÖìèó Ôãýèåæìèå èû»íúë «*èç Ììøæìíóë ¼äìù Çìôíç
ðíûˉ çíûÈ vö vôìæ âìæè÷r óüè,%æ`óæ ß âíæì†Œìðé ðíú ÅÒíûˉ

âìøè÷r Ìýìôìë øë v¼È è÷ríô ûÖìÔì ß èûíÐL»Ë ôëì ÌûÐÖÈ óëôìëˉ vôìÇìú• èôÛìíû
ôçÔìèæ òìæùç ¾ûè÷rÖ Ùíåí× çì Ììøæìëì ÌìíÜì÷æì ôëíûæˉ ¾ûè÷írÖüë äæÖ öèó vôìæ
ôìëË Ôãýíä øìßúì öìú çìß ûÜíç ðíûˉ

8.3 (Proportional Suqare)

ûùÞíár èP-âìèrô è÷rˉ Èðì ¾óÙÞÖ ß «*íò ¼âìæˉ ÍÈ è÷ríô várØÜ è÷rß (area

diagram) ûÜì ðúˉ ô·è»Û—èâ• ûæÛ—èâ• äæ¼¤ÔÖì• ÅÁøìóæ ÈçÖìèó øèëâìæ vûìÄìíç ûùÞíár
è÷r Ìýìôì ðúˉ ¼ãçëì¤ Íôèå ûùÞíár vôìæ Åøìóìíæë ¼â†Œ øèëâìæ èæíóÞÐ ôíëˉ øèëâìíæë
çìëçíâÖë Åøë ûùÞíáírë Ììôìë èæÛÞë ôíëˉ øèëâìæ ôâ ðíÜ Íë Ììôìë v×ìå ðú• Ììë
vûèÐ ðíÜ Ììôìë û§ ðú•ÌÇÞìÁ Åøìóìíæë øèëâìæ Ìæãöìúé ûùÞíáírë Ììôìë ðú Ììæãøìèçôˉ
¼ãçëì¤ øèëâìíæë Ìæãøìç Ìæãöìúé Ìè)ôç ûùÞíáríô ûÜì ðú Ììæhøìèçô ûùÞíárˉ

 vôìæ ëìèÐçíÇÖ vôûÜâìr Íôèå Åøìóìæ ÇìôíÜ çì ¼ìÓìëË ûùÞíár è÷r ûì Ììæãøìèçô
ûùÞíáírë âìÓÖíâ vóÔìíæì ðú• Ííáír Íôèå âìr vôûÜ Íôèå âìæ èæíóÞÐ ôíë• vö âìíæë
Pìëì ûùÞíáír ÷ìëèå ûìT Ìýìôì öìúˉ

8.3.1 

ûùÞíáírë ùÒæ Íôèå æéèçë Åøë óýìè§íú Ììí×ˉ æéèçèå ûùÞíáírë várØÜ öì
Åøìóìíæë øèëâìíæë Ìæãøìçíô ¼ëì¼èë èæíóÞÐ ôíëˉ ÌæÖÛìíû ûÜì öìú ”Åøìóìæ èæíóÞÐôìëé
Íô Íôô várØíÜë Íôèå ûùÞíár”_ ÍÈ ôÇìèå ûùÞíáírë äæÖ árØÜ âìøæé ùÒæ
ôíëˉ

¼ãçëì¤ ûùÞíáírë várØÜÈ ðÜ vâìå Åøìóìæˉ öèó várØÜ äìæì Çìíô çìðíÜ
ûùÞíáírë Íô øìíÐë ¾óÙÞÖ èæËÞú ôëì öìíû Íû¤ çÔæ ûùÞíárèåß Ìýìôì öìíûˉ ôìëË Íô
øìíÐë ¾óíÙÞÖë ûùÞ ðÜ ûùÞíáírë várØÜˉ Ííô ÍÛìíû vÜÔì vöíç øìíë _

 ¾óÙÞÖ 2 = várØÜ

�     ¾óÙÞÖ várØÜ=
Óëì öìô vôìæ Ì˜íÜë äæ¼¤ÔÖì 10,00,000ˉ Íë äæÖ Íôèå ûùÞíár Ìýìôíç ðíûˉ
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ÍÔìíæ 10,00,000 äæ¼¤ÔÖì ðÜ Åøìóìæ •ÌÇÞìÁ vôìæ ûùÞíáírë várØÜˉ ¼ãçëì¤ ÍÈ
äæ¼¤ÔÖìë Ìæãøìíç ûùÞíár Ìýìôíç ðíÜ ûùÞíáírë Íô øìíÐë ûìTë ¾óÙÞÖ èæËÞú ôëíç
ðíûˉ

ÌçÍû Åøíëë ¼ïr Ìæãöìúé
¾óÙÞÖ 2 = 10,00,000 äæ¼¤ÔÖì

ûì•    ¾óÙÞÖ =  10,00,000

   = 1000  Íôô ‘ûùÞâïÜ ôëìë øë Åøìóìæ Íôíô «*ôìèÐç ðúˉ ’

ÍÈ 1000 Íôô ûùÞíáírë ÍôøìíÐë ûìTë øèëâìË ÌÇÞìÁ ¾óÙÞÖ èæíóÞÐ ôíëˉ è÷r Ìýìôíç
ðíÜ vt›íÜë óëôìëˉ ÍÈ vt›Ü Èè˜ ûì v¼è`åèâåìíë ðúˉ vôìæ vt›Ü Åøìóìæ èóíú «*ôìèÐç
ðú æìˉ Íûìë Íôôíô vt›íÜë Ìæãøìíç èæËÞú ôíë Ñ âìø èæíú ûùÞíár Ìýìôíç ðíûˉ Óëì
öìô• vt›íÜë 1 v¼èâ ¼âìæ 500 Íôô ðíÜ 1000 Íôô (1000 ÷ 500)2 v¼èâ èæíóÞÐ ôíëˉ
Íôôíô vt›Ü èóíú Ûìù ôëíÜ ûùÞíáírë Íô øìíÐë ¾óÙÞÖ øìßúì öìúˉ ÌçÍû ûùÞíáírë
Ììôìë ðíû 2 v¼èâ × 2 v¼èâ ûì 4 ûùÞ v¼èâˉ ÌæÖÛìíû äæ¼¤ÔÖì èæíóÞÐ ôëìë äæÖ 1000

Íôô × 1000 Íôô ‘vt›íÜë öì 2 × 2 v¼èâ’ = 10,00,000 äæ¼¤ÔÖì èæíóÞÐ ôíëˉ

 ÌçÍû ûùÞíáírë várØÜ Åøìóìíæë «*çÖá Ìæãøìç èæíóÞÐ ôíëˉ

Ììæãøìèçô ûùÞíár è÷r óã «*ôìë ðíç øìíë_ ¼ìÓìëË (Simple) èûÛk (divided)ˉ

¼ìÓìëË ûùÞíár vôûÜ ÷ìëèå ûìTë Pìëì Ìýìôì ûùÞíáríô vûìÄìúˉ öì Åøìóìíæííë ¼ìâè†Œô

2 cm/1000 Íôô

4 û¿ v¼èâ

ûì

10,000,00

äæ¼¤ÔÖì

2 cm/1000 Íôô

2 cm

2 cm

t¬Ÿé  øãëg»   èûÛk ûùÞíár¼ìÓìëË ûùÞíár
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¾ûèÐ,%Öíô ûäìú ëìíÔ• èôQ?ã ¼ìâè†Œô Åøìóìæ öèó ÍôìèÓô ¾ûèÐ,%Ööãk ðú çìðíÜ
èûÛk ûùÞíáírë âìÓÖíâ çì vóÔìíæì öìú• Óëì öìô• 10,00,000 äæ¼¤ÔÖìë âíÓÖ t¬ŸéíÜìíôë
¼¤ÔÖì 4 Üá ß øãëgí»ë ¼¤ÔÖì 6 Üáˉ çìðíÜ ÌìæãøìèçôÛìíû ûùÞíáírë Íôèóíôë ûìTíô
Åøë æéí÷ Ûìù ôíë çì vóÔìíæì öìúˉ øïíûÞë èð¼ìû vÇíô æéí÷ ÍÛìíû ùËæì ôëì vöíç
øìíëˉ

10,00,000 äæ¼¤ÔÖì 2 v¼èâ èæíóÞÐ ôíë

 "" 1 " �
2

10,00,000 v¼èâ èæíóÞÐ ôíë

 4,00,000 " � �
2

10,00,000
4 00 000, ,  v¼èâ èæíóÞÐ ôíë

= 0.8 v¼èâ¿

çìðíÜ èûÛk ûùÞíár âìøè÷r Ìýìôíç ðíÜ vâìå Åøìóìæ Íë Ììæãøìèçô ûùÞíár Ìýìôìë
øë ûùÞíáírë Íô øìíÐë ûìTë ¾óÙÞÖ èæíú ÷ëâ âìíæë ‘absolute number) øèëí«*èáíç
Ñèôô èæúâìæã¼ìíë ûìTë Ì¤Ð èæËÞú ôëíç ðíûˉ

8.3.2 

 ûùÞíár è÷írë vt›Ü èæûÞì÷æ Ìèç âíæìíöìíùë ¼íà ôëíç ðúˉ ÍäæÖ óãèå èû»íúë
Åøë æäë ôëì ¼ëôìëˉ (i) âïÜ âìæè÷írë Ììôìë ßÌìô·èç

 Íû¤ (ii) ûùÞíáírë Ììôìëˉ
ûùÞíáírë Ììôìë ¼ûÞóì âìæè÷írë Ììôìíëë ¼íà ¼ìâJ¼ÖøïËÞ ðßúì Åè÷çˉ ÌÇÞìÁ

ÍâæÛìíû vt›Ü èæûÞì÷æ ôëì Åè÷ç öìíç âìæè÷r Ìæãöìúé ûùÞíár Ìíæô û§ ûì v×ìå ðíû
æìˉ v÷,%ì ôëì Åè÷ç âìæè÷írë «*Ðì¼èæô ¼éâìæìë èÛçíëÈ ûùÞíár öìíç Ìýìôì öìúˉ ¼éâìæìë
ûìÈíë vöæ ûùÞíáírë ûìTë vôìæ Ì¤Ð æì Ìýìôì ðúˉ çíû vôìæ vôìæ váír âìæè÷írë vôìæ
«*Ðì¼èæô Íôô ‘ ûLô ûì âðôhâì’ Ü@¬Hìíå Ììô·èçë ðú v¼íáír ûìTë èô×ã Ì¤Ð ÍÈ Íôíôë
¼éâìæìë ûìÈíë Çìôíç øìíëˉ

ûùÞíáírë ûìÈíëë Ì¤Ðˉ
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çíû øìÐìøìèÐ óãèå ûùÞíár Ìýìôíç vùíÜ vóÔíç ðíû Íôèå ûùÞíáírë Åøë vöæ ÌæÖ
ûùÞíáírë èô×ã Ì¤Ð æì Ììí¼ˉ Ííáír ¼ãèûÓì Ìæãöìúé Íôèå ûùÞíáíríô âìæè÷írë øìíÐ
ûìÈíë Ìýìôì ¼âé÷éæˉ

 ûùÞíár è÷r Ìýìôìë äæÖ öèó vôìæ âìæè÷r æì vóßúì ðú çìðíÜ Íôèå Û—èâ vëÔìë
(base line) Åøë ¼âìæ óïëí& øìÐìøìèÐ è÷rIèÜ Ìýìôíç ðíûˉ Ííáír vt›Ü èæûÞì÷íæ Ìíæôåì
tH¬ìÓéæçì Çìíôˉ vt›Ü ÍâæÛìíû èæûÞì÷æ ôëíç ðíû öìíç áh°çâ Åøìóìæ Ôãû v×ìå ûì ûüð+â
Åøìóìæ Ôãû û§ âìíøë ûùÞíár æì ðíú öìúˉ

âìæè÷írë âíÓÖ ûì Û—èâíëÔìë Åøë vö ûùÞíárIèÜ Ìýìôì ðú çìíóë äæÖ ÌûÐÖÈ ¾ÜèÔô
vt›Ü (graphical scale) Ìýìôíç ðíûˉ û`åíæë âíÓÖ vâìåìâãèå ûüð+â• áh°çâ ß âìÄìèë âìíæë
ôì×ìôìè× øïËÞ¼¤ÔÖì (round number) èæíú Ììæãøìèçô ðìíë èçæèå ¾ÜèÔô vt›Ü Ìýìôíç ðíûˉ
èûèÛˆ‰ ÅóìðëË vÇíô èû»úèåíô vûìÄìíæì vöíç øìíëˉ ¼ìëËéë Ììôìíë èð¼ìûíô èûÐóÛìíû
vóÔìíæì ÌûÐÖÈ Åè÷çˉ

 ÅóìðëË _ Ððíëë û¼ûì¼ôìëé ûì§éë ¼¤ÔÖì æéí÷ vóßúì Ììí×ˉ çì Ììæãøìèçô
ûùÞíáírë ¼ìðìíöÖ vóÔìæˉ

Íëôâ ðíû æì Íëôâ ðíû
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1 55925

2 69775

3 102205

4 85125

5 76500

8.3.3 (Calculation) :

 èæ@¬‰èÜèÔç ¼ïírë ¼ìðìíöÖ ûùÞíáír ÍôøìíÐë ûìTë ¾óÙÞÖ èæËÞú ôëì öìúˉ
¾óÙÞÖ 2 = û¼ûì¼ôìëéë ¼¤ÔÖì

�������������������������������

Ððë  ûì§éë ¼¤ÔÖì ������������������ èæûÞì÷æ vt›Ü ûùÞíáírë Íô ûìTë ¾óÙÞÖ

(x)       (S)  ‘v¼èâ’

1 55925 236.48 2.4

2 69775 264.15 2.6

3 85125 291.76 2.9

4 76500 276.59 2.8

5 102205 319.70 3.2

¾ÜèÔô 50000 223.61 2.2

vt›íÜë 80000 282.84 2.8

äæÖ 100000 316.22 3.2

 ÍÔìíæ vôìæ âìæè÷r vóßúì ðúèæ çìÈ ûùÞíárIèÜíô Íôèå Û—èâíëÔìë Åøë Ìýìôì
ðÜ ‘è÷r 8.1’ˉ vt›Ü èæûÞì÷íæß Ìíæô tH¬ìÓéæçì ëíúí×ˉ ûùÞíárIèÜ Ììôìíë Ìíæô
û§ û§ ðíúí×ˉ öèó âìæè÷írë âíÓÖ Ìýìôíç ðç çìðíÜ vt›Ü èæûÞì÷íæë ¼âú «*Ðì¼èæô
Íôíôë ¼éâìæì ÜáÖ ôëíç ðçˉ çÔæ ðúç vt›Ü 1 v¼èâíç 200 ûì 300 Íôô
Óëíç ðçˉ

Íô
 
v¼
èâ
 

= 
10

0 
Íô

ô
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 ¾ÜèÔô vt›íÜë váír ûì§éë ¼ûÞèæ@¬‰ ¼¤ÔÖì Ììí× 55,925 øïËÞ¼¤ÔÖì èð¼ìíû 50,000
Óëì ðÜˉ ÌæÖèóíô ¼íûÞìE÷ ¼¤ÔÖì ðÜ 102205 ÍäæÖ 100000 Óëì ðíúí×ˉ âìÄìèë
¾ÜèÔô vt›íÜë äæÖ 80000 Óëì ðíúí×ˉ Ììøæìëì öèó 75000 Óíëæ çì ðíÜß ÛhÜ
ðç æìˉ

8.3.4

 âìæè÷írë âíÓÖ èôÛìíû ûùÞíár Ììôýíç ðú çìë Íôèå æâãæì vóßúì ðÜˉ Ííáír
ûéëÛ—â väÜìë «*èçèå Çìæìë û¼ûì¼ôìëé ûì§éë ¼¤ÔÖìíô Ììæãøìèçô ûùÞíáírë âìÓÖíâ
vóÔìíæì ðíúí×ˉ ÜáËéú vö âð@‡ó ûìäìë Çìæìë ûùÞíáírë ûìTë èô×ã Ì¤Ð èûðìë ëìäÖ
¼éâìæìë âíÓÖ Õhíô vùí×ˉ âð@‡ó ûìäìë Çìæì ×ì§ì ÌæÖ vö¼û Çìæì ëíúí× çìíóë
ûùÞíárIèÜ çhÜæìâïÜô Ûìíû v×ìå ðíúí×ˉ ÍIèÜíô Ììëß Íôåh û§ ôëì vöç• èôQ?ã vt›Ü
èæûÞì÷íæ v¼ tH¬ìÓéæçì †ŒðË ôëì öìíû æì• ôìëË çìðíÜ ¼ûí÷íú û§ ûùÞíárèå Íç û§ ðíú
öìíû vö ¼âè,%ùç Ûìíû âìæè÷ríô vóÔíç ÛìÜ Üìùíû æì ‘ è÷r 8.2. ’

Çìæìë æìâ  ûì§éë ¼¤ÔÖì ����������� èæûÞìè÷ç ít›Ü  ûùÞíáírë ûìTë ¾óÙÞÖ

 æìâ     (×)      (S)v¼èâ         (×/S)v¼èâ¿

¼ãèë 14265 119.08 1.2

¼ýìÈèÇúì 14016 118.39 1.2

ëìäæùë 7120 84.38 0.8

óãûëìäøãë 14610 120.87 1.2

ÔúëìÐìèÜ 14640 120.99 1.2

ÈÜdâûìäìë 13314 115.39 1.2
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vûìÜøãë 11862 108.91 1.1

ÜìÛøãë 13634 116.76 1.2

æìæãë 15282 123.62 1.2

ëìâøãëðìå 15929 126.21 1.3

âúïíëxHë 25564 159.89 1.6

æÜðìèå 20592 143.50 1.4

âãëìèë 23492 153.27 1.5

âð@‡óûìäìë 113321 336.62 3.8

¾ÜèÔô 10000 100.00 1.0

vt›íÜë 25000 158.11 1.6

äæÖ 100000 316.23 3.2
1
v¼
è–å
èâ
åì
ë

= 
10

0 
Íô

ô

è÷r æ¤ 8.2

PROPORTIONAL SQUARE
SHOWING NO OF OCCUPIED HOUSES

(P.S WISE. BIRBHUM)
5   0   5   10   15

kmg



157

8.3.5 (interpretation) :

 ûéëÛ—â väÜìë «*èçèå Çìæìë û¼ûì¼ôìëé ûìè§íô Ììæãøìèçô ûùÞíár âìøè÷írë Pìëì
vóÔìíæì ðíúí×¯ ÍÈ è÷r vÇíô vûìÄì öìíE× vö âð@‡ó ûìäìë Çìæìú ûìè§ë ¼¤ÔÖì ÌæÖìæÖ Çìæì
Ìíøáì Ìíæô vûÐé¯ Íëøíë ûìè§ë ¼¤ÔÖìë èóô vÇíô âúïíëxHë• ëìâøãëðìå• æÜðìèå ß
âãëìèë ÍÈ ÷ìëèå Çìæìú vûÐé Ììí× Íû¤ âð@‡ó ûìäìë Çìæì èæíú ÍÈ øýì÷èå Çìæìë ûìè§ë
¼¤ÔÖì ÌæÖ æúèå Çìæìë çhÜæìú vûÐé¯ Ðçôëì 50 Ûìíùëß vûÐé ûìè§ ÍÈ øýì÷èå Çìæìë
ÌQ?ùÞç¯ ÇìæìIèÜ ûéëÛ—â väÜìë Å+ëì¤íÐ Ìûèòç• ¼ãçëì¤ vûìÄì öìú vö û¼ûì¼ôìëé ûìè§ë
Ùæ& väÜìë Å+íëÈ vûÐé¯ çhÜæìâïÜôÛìíû óèáËì¤íÐë æúèå Çìæìë ûìè§ë Ùæ& vûÐé æú¯
ÍÈ Ì¤íÐ ûìè§ë ¼¤ÔÖì 7000 vÇíô 1500 âíÓÖ¯ ¼@¬cûç ÌìÇÞ-¼ìâìèäô Åˆ‰èçë ôìëíË
èûíÐ»ç âð@‡óûìäìë Çìæìú ûìè§ë ¼¤ÔÖì vûÐé¯

8.3.6 (Uses of the diagram) :

 vö vôìæ Åøìóìíæë vöâæ äæ¼¤ÔÖìë• ûìè§• Û—èâûÖûðìíë äèâë Ììúçæ• Ôèæä ¼@øíóë
øèëâìË• Ð¼Ö ÅÁøìóæ ÈçÖìèóë øèëâìË vûìÄìíç ûùÞíár âìøè÷írë ûÖûðìë ðú¯ çíû vö ¼û
Åøìóìíæë òìèæô ûì ¾óèÐô û`åæ Ììí× vö¼û Åøìóìæíô Í ÓëíËë èPâìèrô èô¤ûì èrâìèrô
è÷írë âìÓÖíâ vóÔìíæì Åè÷ç¯

8.4 (Proportional Circle) :

ûùÞíáírë âçÈ vôìæ Åøìóìæíô Ìæãøìç Ìæã¼ìíë ûüí+ë âìÓÖíâ èæíóÞÐ ôëì vöíç
øìíë¯ ûü+ß Íôèå ûùÞíáírë âç èP-âìèrô è÷r ûì várØÜ èæíóÞÐ ôíë¯ ûùÞíáír vöâæ
¾óÙÞÖ ß «*ò ðÜ óãèå âìrì• vçâèæ ûüí+ë âìrì óãèå ðÜ ûüí+ë ûÖì¼ìÓÞ (r) ß ûüí+ë vôí\
ÅÁøˆ‰ vôìË öìë øèëâìË 3600 èõ†Œé ûì ÷ìë ¼âíôìíËë ¼âè,%¯ ûüí+ë Ììô·èç ¼ûÞóìÈ
Åøìóìíæë øèëâìíæë Ììæãøìèçô ÓìëËì vóú¯ ûùÞíáírë âç ÍôÈ æéèçë Åøë ûü+
âìøè÷rèåß «*èçèVç¯ Åøìóìíæë øèëâìæ Ìæãøìíç ûÖì¼ìÓÞ èæËÞú ôëíç øìëíÜ ûü+ Ì)ôæ
ôëì öìú¯ ÌÇÞìÁ ûüí+ë Ììúçæ Åøìóìíæë øèëâìíËë «*çÖá Ìæãøìç èæíóÞÐ ôíë¯ ÌæÖÛìíû
ûÜì vöíç øìíë• vö vôìæß øèëâìË Íôô èæíóÞÐôìëé várØíÜë Íôèå ûü+ äæÖ Ììúçæ
vt›Ü ùÒæ ôíë¯ öèó ûüí+ë ûÖì¼ìÓÞíô r ß çìë várØÜíô a Óëì ðú çìðíÜ ¼ïrèå ðÜ

�r a2 � a ÌíÇÞ ÍÔìíæ Åøìóìíæë øèëâìæ

oor , �r q2 � (q)• ÌÇÞìÁ ûüí+ë várØÜ âìíæÈ ðÜ

Åøìóìíæë øèëâìæ (q)¯
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o or,o r2 �
q

�

� �r
q

�

ÍÔìíæ r Íôíô «*ôìèÐç ðíû• Íë øë Ñ Íôôíô Íôèå èæèóÞ,% ¾ëèÔô vt›íÜë Ìæãøìíç
«*ôìÐ ôëíÜ ûüí+ë ûÖì¼ìÓÞ øìßúì öìú¯ çìë ¼ìðìíöÖ ûü+ Ì)ôæ ôëíç ðíû¯ âìøæé (scale)

ÍâæÛìíû èæûÞìè÷ç ôëíç ðíû öìíç Íô Íôèå ûü+ âìæè÷r Ìæãöìúé Ôãû û§ ûì v×ìå ðíû
æì¯ ûùÞíár âìø è÷írë âç ÍÔìíæß û`åæ vÇíô v×ìå• âìÄìèë ß û§ ÍÈ èçæ «*ôìë âìæ
èæíú ¾ÜèÔô vt›Ü Ìýìôíç ðíû¯

8.4.1

øüèÇûéë «*Óìæ ôíúôèå vóíÐë ôúÜì ¼˜íúë øèëâìË vóßúì Ììí×• çì Ììæãøìèçô ûüí+ë
Pìëì vóÔìæ¯ è÷r ¥ 8.3

vóÐ ôúÜì ¼˜ú r �
q

�
èæûÞìè÷ç vt›Ü  ûüí+ë ûÖì¼ìÓÞ

vôìèå åíæ (s) v¼èâ (r/s) v¼èâ

÷éæ 77060 156.62 1.6

Ìì¥ öãkëì,%³ 53276 130.22 1.3

è¼ ÌìÈ Í¼ 42400 116.17 1.2

äìâÞìæé 20215 80.22 0.8

Ûìëç 13315 65.10 0.7

80000 159.58 1.6

¾ÜèÔô vt›Ü 50000 126.16 1.3

15000 69.10 0.7

1  
v¼
è`å
èâ
åì
ë 

= 
10

0 
ûÖ
ì¼
ìÓ
Þ
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è÷r æ¤ 8.3

8.4.2 (Piegraph) (divided circle)

 †Œìâì˜íÜ ûì Ððíë Û—èâíô æìæì ôìíä Üìùìíæì ðú¯ †Œìâì˜íÜ âìæã» Û—èâíô ÷ì»-Ììûìó•
ûæ• vùì÷ìëË• øèçç äèâ• û¼èç• ûìùìæ ÈçÖìèó ôìíä Üìùìú¯ Óëì öìô vôìæ Íôèå †Œìíâ
íÛ—èâë ûÖûðìë ô·è»íç 500 vð¿ ÌëËÖ 50 vð¿ vùì÷ìëË 165 vð¿ øèçç äèâ 85 vð¿ Íû¤ û¼èç
100 vð ðíúí×• ÌÇÞìÁ vâìå ûÖûðüç äèâë øèëâìË 900 vð¿ ÍÈ Û—èâ ûÖûðìë Ììâëì èôÛìíû
ÌÇÞìÁ vôìæ âìøè÷írë Pìëì vóÔìíç øìèë¯ è÷rèå ÍëCø ðíç øìíë_ûÖûðüç vâìå äèâë (900

vð¿’ øèëâìíæë Ìæãøìíç Íôèå ûü+ Ìýìôì ðÜ• vö ûü+ çìë vôîèËô âìø 3600 èæíóÞÐ ôíë¯
ÌÇÞìÁ 900 vð¿ äèâ ûüí+ 3600 vôìË èæíóÞÐ ôíë¯ Íëøë Ñ ûü+íô øüÇô øüÇô Û—èâ
ûÖûðìíëë âìæ Ìæãöìúé öèó ôçôIèÜ Ì¤íÐ Ûìù ôëì ðú çìðíÜ Ììâëì ûüí+ë âíÓÖ
¼ûôúèå Û—èâ ûÖûðìë vóÔìíç øìèë¯ Ííáír ûüí+ë vôí\ ÅÁøˆ‰ôìëé vôìíËë âìæ øüÇô
øüÇô Û—èâ ûÖûðìíëë øèëâìæíô èæíóÞÐ ôëíû¯ vöâæ vâìå Û—èâ 900 vð¿ ¼âìæ 3600 ðú
çìðíÜ ô·è» äèâ 200 èõ†Œé• èô¤ûì ÌëËÖ 20 èõ†Œé• vùì÷ìëË Û—èâ 60 èõ†Œé• øèçç äèâ 40 èõ†Œé
ß û¼èç 40 èõ†Œé Pìëì èæíóÞèÐç ðíû¯ öìëì vâìå 3600 vôìË èæíóÞÐ ôíë¯
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ô·è»äèâ 2000 2000

ÌëËÖ 200  2200

vùì÷ìëË  660  2860

øèçç äèâ  340  3200

û¼èç 400  3600

vâìå 3600

(piegraph) 

8.4.3

 øìÈ è÷r ùÒíæ «*Çíâ vâìå øèëâìíæë Ìæãøìíç ûü+ Ì)ôæ ôëíç ðíû¯ çìëøë Ñ
ûü+íô vôí\ ÅÁøˆ‰ôìëé vôìË Ìæãöìúé Ûìù ôëíÜ çíûÈ ðíû øìÈ è÷r¯ èÛˆ‰ èÛˆ‰
Åøìóìæíô èûèÛˆ‰ vôîèËô óïëí& Ûìù ôëìë ¼ïr ðÜ ¥_

èæèóÞ,% èû»íúë vôìíËë øèëâìË ��������������������
���������������

�º360

Åøíëë ÅóìðëË vÇíô

ô·è» äèâë äæÖ vôìíËë øèëâìË ���
�����

500
900

º360 ��

¼ãçëì¤ «*èçèå èû»íúë vôìíËë øèëâìíæë vöìùØÜ ÌûÐÖÈ 360 èõ†Œé ðíû¯ Íû¤ «*èçèå
èû»íúë ÷ëâ âìæIèÜë vöíìùØÜ vâìå øèëâìË èæíóÞÐ ôëíû¯

ûü+IèÜ èæèóÞ,% vt›íÜ Ìýìôìë øë ûüí+ë vô\ vÇíô øèëèÓ øöÞQ? Íôèå ¼ëÜíëÔì åìæíç
ðíû¯ «*èçèå ûüí+ë váír Ñ vëÔì ¼ãèæèóÞ,% Ûìíû Å+ëìèÛâãÔé ðíû¯ ÌûÐÖ èÒô èÒô øèfâ
ÌèÛâãíÔß Ñ ¼ëÜíëÔì åìæì vöíç øìíë¯ vö ÌèÛâãíÔÈ åìæì vðìô æì vôæ «*èç ûüí+ë
váír Èðì ÐïæÖ èõ†Œé èæíóÞÐ ôíë¯ «*èçèå ûüí+ë váír ÍÈ ÐïæÖ èõè†Œ ¼ëÜíëÔì Íôèå èæèóÞ,%
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èóô èæíóÞÐ ôíë¯ Íôèå âìæè÷írë âíÓÖ ¼û ûüí+ë ÐïæÖ èõ†Œé vëÔìèå ðú Å+ë ûì øèfâ
èóíô Çìôíû¯ Íôèå ûüí+ë váír Å+ë èóô• Ììë Íôèå váír øèfâ èóô ÍëCø vöæ æì
ðú¯ ûüí+ë vôí\ë Åøë ÷ýìóìë vô\íô ûè¼íú ÐïæÖ èõ†Œé ¼ëÜíëÔì vÇíô ™ëg ôíë «*èç

èû»ú vôîèËô âìø èæíú ûü+íô èûèÛ ‰̂ Ì¤íÐ Ûìù ôëíç ðíû¯ ÛìùIèÜ Ùè§ë ôýìåìë èóô
Ìæãöìúé øëøë ôëì ÛìÜ¯ «*èçèå ûüí+ë váír vöâæ ÍôÈ øöÞìú¹â Ìæã¼ëË ôëì ðú¯
ÌÇÞìÁ «*Çíâ vôìæ ûü+íô Ûìù ôëíç èùíú ô·è» äèâ• ÌëËÖ• vùì÷ìëË Û—èâ ÍëCíø Ûìù ôëì
ðú• çìðíÜ ÌæÖ ¼û ûüí+ë váírß vöæ øë Ñ ÍôÈ èû»úIèÜ vóÔìíæì ðú¯ ¹âøãèJç èõ†Œé
ôíë èæíÜ ûüí+ë vôí\ë Åøë Íôûìë ÷ýìóì ûè¼íú «*èçèå èû»íúë âìæ è÷èÿç ûì èæèóÞ,% ôëì
öìú¯ Ììë çì æì ðíÜ ûìíë ûìíë ÷ýìóìíô û¼ìíç ðíû öì vÇíô ÛhÜ ðßúìë ¼@¬cìûæì Çìíô ß
Íë øèëâìæß ûì§íç øìíë¯ øïíûÞë èð¼ìû vÇíô èû»úèå vûìÄìíæì öìô• Óëì öìô ÷ýìóìú 00

óìùôìåì èõ†Œé vëÔì ûüí+ë ÐïæÖ èõ†Œé èæíóÞÐ ôìëéë Å+ëìèÛâãÔé vëÔìë Åøë èÒô èÒô Ûìíû
û¼ìíæì ðÜ¯ Íëøë ÷ýìóì ûìíë ûìíë æì ¼èëíú ¹âøãèJç èõ†Œéë âìæ Ìæãöìúé «*Çíâ 2000•
çìëøë 2200, 2860 ß 3200 è÷èÿç ôëìë øë ûüí+ë vô\ë vÇíô øèëèÓ øöÞQ? Ñ è÷èÿç
èû`óãë ¼ìðìíöÖ vëÔì åìæíÜ ûü+èå èûèÛˆ‰ Ì¤íÐ èûÛk ðíú öìíû ûì èûèÛˆ‰ ÅøìóìæIèÜíô
çìíóë øèëâìË Ìæãöìúé èæíóÞÐ ôëíû¯

8.4.4

 vôûÜ Û—èâ ûÖûðìë æú• èûèÛ ‰̂ ô·è»• Ôèæä ÈçÖìèó ÅÁøìóæ äæ¼¤ÔÖì èû»úô èûèÛˆ‰ çÇÖ
«*Û·èç øìÈ è÷írë âìÓÖíâ çhíÜ Óëì vöíç øìíë¯

óèáËûíàë èûèÛˆ‰ väÜìë Û—èâ-ûÖûðìíëë øèëâìË vóßúì Ììí× çì øìÈ è÷írë âìÓÖíâ
vóÔìæ Íû¤ è÷rèåíô ûÖìÔÖì ôëgæ è÷r 8.4¯
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24 øëùËì 3680.2 1039.9 285.6 646.6 42.1 1666.0

æóéúì 966.3 2.0 80 140.8 12.7 770.1

âãèÐÞóìûìó 1326.1 1.6 65 186.7 86.5 1026.2

ûÓÞâìæ 1810.4 53.5 78.0 344.1 99.8 1235.0

ûéëÛ—â 1115.5 15.4 32.0 170.2 18.9 879.0

ûýìôh§ì 1696.9 343.9 187.7 96.9 138.4 927.0

vâèóæéøãë 3356.0 352.3 225.7 352.5 321.6 2103.9

TùÜé  775.7 0.6 23.0 154.3 5.0 592.8

ðìß§ì 358.5 – 10.8 91.0 25.7 231.0

øãëgèÜúì 1546.0 196.1 333.7 226.0 108.7 682.0

8.4.5 (Calculation)

Ììæãøìèçô ûüè+ë øèëèÓ èæËÞú

¼ïr ����������� 2r

�
� ���������r

¼ìëËéë âíÓÖ èð¼ìû vóÔìíæì ðÜ
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väÜì Ììúçæ �
� ���������r èæûÞìè÷ç vt›Ü ûüí+ë ûÖì¼ìÓÞ v¼èâíç

‘vð¿’ (s) v¼èâ¿  (r/s)

24 øëùËì 3680.2 34.23 1.7

æóéúì 966.3 17.53 0.9

âãèÐÞóìûìoó 1326.1 20.54 1.02

ûÓÞâìæ 1810.4 24.00 1.2

ûéëÛ—â 1115.5 18.84 0.9

ûýìôh§ì 1693.9 23.22 1.2

vâèóæéøãë 3356.0 32.68 1.6

TùÜé 775.7 15.71 0.8

ðìß§ì 358.5 10.68 0.5

øãëgèÜúì 1546.5 22.19 1.1

500 12.62 0.6

¾ÜèÔô vt›Ü 1500 21.85 1.1

3500 33.38 1.7

Íëøë «*èçèå èû»íúë vôìíËë øèëâìË èæí÷ë ¼ïírë ¼ìðìíöÖ èæËÞú ôëì ðÜ Íû¤ çì Íôèå
¼ìëèËë Ììôìíë vóÔìíæì ðÜ¯

¼ïr = Íô Íôèå èû»íúë vôìíËë âìæ ��
����������
º360  èæèóÞ,% èû»íúë øèëâìË

Íûìë ÜáÖ ôëìë èû»ú ðÜ vôìíËë âìæ vôìæ Ìì¼ˆ‰ âìæ øöÞQ? Óëì ðíû• èõè†Œ• èâèæíåë
øë v¼íôw øöÞQ? Óëì ðíû èô æì¯ v¼íôw øöÞQ? âìæ Óëì öìíû æì• ôìëË ÷ýìóìú v¼íôíwë
Ûìù væÈ¯ ÷ýìóìú vôûÜâìr 30� Íë Ûìù Ììí×¯ ÌçÍû Ììøæìëì Ìì¼ˆ‰ âìæ èâèæå �( ) øöÞQ?
væíûæ¯ çíû çì 15� Íë øìÇÞíôÖë âìíæë ¼ìíøíá væíûæ¯ 24 øëùËì väÜìë èð¼ìû vÇíô
èû»úèå Ììëß øèë,¬›ìë ôëì ðÜ¯

1 
v¼
èâ
 û

Öì¼
ìÓ
Þ =

 2
0 
Íô

ô
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24 øëùËì ÌëËÖ ô·è» Ìô·è» øèçç äèâ ûèøç äèâ

vôìíËë âìæ 101°43' 27°56' 63°15 4°7' 162°58'

Ìì¼ ‰̂ âìæ 101°45' 28° 63°15' 4° 163°

¹âøãèJç âìæ 101°45' 129°45' 193° 197° 360°

24 øëùËì 3680.2 101°45' 28° 63°15' 4° 163° 360°

æóéúì 966.3 0°45' 15° 52°30' 4°45' 287° 360°

âãèÐÞóìûìó 1326.1 0°30' 17°45' 50°45' 12°30' 278°30' 360°

ûÓÞâìæ 1810.4 10°30' 15°30' 68°30' 20° 245°30' 360°

ûéëÛ—â 1115.5 5° 10°15' 55° 6° 283°45' 360°

ûýìôh§ì 1693.9 73° 40° 20°30' 29°30' 197° 360°

vâèóæéøãë 3356.0 37°45' 24°15' 37°45' 34°30' 225°45' 360°

TùÜé 775.7 0°25' 10°25' 71°30' 2°0' 275° 360°

ðìß§ì 258.5 11° 91°15' 25°45' 232° 360°

øãëgèÜúì 1546.5 45°45' 77°45' 52°30' 25°15' 158°45' 3600

8.4.6

 Ì¤èôç øìÈ è÷r ‘è÷r æ¤ 8.3) vÇíô vóÔì öìíE× vö óèáËûíàë ¼û väÜìíçÈ ûèøç
äèâë øèëâìË Ûïèâ ûÖûðìíëë ÌæÖìæÖ vár Ìíøáì Ìíæô vûÐé¯ øãëgèÜúì ß ûýìôh§ì väÜì
×ì§ì ûìôé Ììåèå väÜìíçÈ ÷ì» Ììûìíóë äèâë øèëâìË vâìå äèâë øèëâìíËë «*ìú óãÈ-
ç·çéúì¤íÐë v÷íú vûÐé¯ ûÓÞâìæ• øãëgèÜúì• ûýìôh§ì ß vâèóæéøãë väÜìë èôúó¤Ð âìÜÛ—èâë
ÌQ?ùÞçí ûíÜ ÍÈ ÷ìë väÜìú Ìô·è» ß øèçç äèâë øèëâìË ÌæÖ väÜìIèÜë v÷íú Ìíæô
vûÐé¯ çíû âìÜÛ—èâë ÌQ?ùÞç ûíÜ ûÓÞâìæ väÜì ×ì§ì ûìôé èçæèå väÜìú ûæÛ—èâë øèëâìËß
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è÷r æ¤ 8.4
ôâ æú¯ ¼ã̀ óëûæ Ì˜íÜ âÖìæí†ŒìÛ ÌëíËÖë äæÖ 24 øëùËì väÜìú Í ÓëíËë Û—èâ ûÖûðìë
vóÔì öìíE×¯ ÍÈ väÜìíçÈ ó¥ ûíàë âíÓÖ ¼ûí÷íú vûÐé ûæÛ—èâ ëíúí×¯ Ìè)ôç Û—èâ-
ûÖûðìë øìÈ è÷r vÇíô Íåì Ìæãâìæ ôëì vöíç øìíë vö ÅèGXèÔç väÜìIèÜíç ô·è» ôìäÈ
«*Óìæ• çíû vâèóæéøãë• øãëgèÜúì• ûýìôh§ì ß 24 øëùËì väÜìë èô×ã èô×ã ÌèÓûì¼é ûíæë ¼@øó
¼¤†Œíðë Åøë vûýí÷ Ììí×¯

8.5 (Bar diagram)

 t¬?@¬c è÷r âìèrô è÷r¯ ÍÈ è÷r øèëâìíËë Ìæãøìíç vôûÜâìr ¾óÙÞÖ èæíóÞÐ ôíë¯
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ôçôIèÜ øëøë ÍôIE× bar ‘ów’ èæíú t¬?@¬c è÷r ùÒæ ôëì ðú¯ «*èçèå
t¬?í@¬cë ¾óÙÞÖ øèëâìíËë «*çÖá Ìæãøìç èæíóÞÐ ôíë¯ øìíÐë ×èûíç vóÔì
öìíE× vö t¬?@¬cIèÜ ¾óÙÞÖ ß «*íò èût¬?üç¯ çíû «*èçèå t¬?@¬c «*íò ¼âìæ• èôQ?ã
¾óíÙÞÖ Ì¼âìæ¯ Íë âìíæ ðÜ «*èçèå t¬?íí@¬cë «*íòë èóíôë Íôèå èæèóÞ,% èût¬?ìë
Óíë væßúì ðíúí× ™Óãâìr t¬?@¬cëCø Øhèåíú vçìÜìë äæÖ¯ öèó Íôèå âìr vëÔì
våíæ øèëâìíËë Ìæãøìç vûìÄìæ ðç çìðíÜ çì t¬?@¬c Ììôìë Øhèåíú çhÜç æì¯ çìÈ t¬?@¬cè÷r
Ìýìôìë ¼âú Ììøæìëì vö vôìæ âìíøë «*íòë
èût¬?ìë Ùåìíç øìíëæ• çíû vóÔíûæ è÷rèå vöæ
t¬?@¬ c ûíÜÈ âíæ ðú¯ «*íòë èût¬?ìë ¾óíÙÞÖë
Ìæãøìíç vûÐé ðíÜ è÷r ÛìÜ vóÔìíû æì¯ çíû

Íô Íôèå t¬?@¬c èût¬?ìíë
1
2
 ûì 1 v¼è`åèâåìíëë

vûÐé ðú æì ûì ðßúì Ìæãè÷ç¯ çíû øìÐìøìèÐ
öçIèÜ t¬?@¬c Çìôíû «*íçÖíôë èût¬?ìë ¼âìæ ðßúì
÷ìÈ¯ t¬?@¬cIèÜíô Åøë-æéí÷ ÌÇÞìÁ ÅÜ@¬HÛìíû•
èô¤ûì Û—èâë ¼âìQ?ëìíÜ ÌÇÞìÁ ÌæãÛ—èâôÛìíû Ìýìôì
öìú¯ Í×ì§ì èøëìèâíõë âç ôíëß t¬?@¬c Ìýìôì
öìú¯ çíû çì ëìèÐçíÇÖë ¾ûèÐí,%Öë Åøë èæÛÞë
ôíë¯

8.5.1 (Types of bar diagram)

 ëìèÐçíÇÖë ÷èëírë Åøë èæÛÞë ôíë t¬?@¬cè÷ríô èçæÛìíû Ìýìôì öìú ¥

8.5.1.1 (Simple bar diagram)

Èðì Ì)ôæ ôëì ðú öÔæ ëìèÐçíÇÖ Íôèå âìr Åøìóìæ Çìíô Íû¤ «*èçèå t¬?@¬c Íôèå âìæ
èæíóÞÐ ôíë¯ æéí÷ë è÷ír ûì¤ÜìíóÐ• Ûìëç• ÇìÈÜÖìw ß âìÜíúèÐúìë âìÇìèø×ã ÅÁøìóæ
vóÔìíæì ðíúí×¯ ÍÔìíæ Íô Íôèå t¬?@¬c Íô Íôèå vóíÐë äæÖ âìæ èæíóÞÐ ôëí×¯ «*èçèå
t¬?@¬cíô ¼âìæ óïëí& ÌìÜìóì ÌìÜìóì Ìýìôì ðíúí×¯ «*èçèå t¬?@¬c Åøìóìíæë äæÖ Ììæãøìèçô ¾óÙÞÖ
èæíóÞÐ ôíëí×¯ Óëì öìô âìÜíúèÐúìë âìÇì èø×ã ÅÁøìóíæë øèëâìË 2350 èô†Œì¯ 1 v¼èâíç

¬t¬?@¬c è÷r

ÅÜ@¬H ¬t¬?@¬c

ÌæãÛ—èâô ¬t¬?@¬c

èøëìèâõ ¬t¬?@¬c



167

500 èô†Œì Óíë 2350 èô†Œìë äæÖ 4.70 v¼èâ ¾óíÙÞÖë t¬?@¬c Ìýìôì ðíúí×¯ ÍÛìíû Íô Íôèå
vóíÐë äæÖ Íôèå ôíë t¬?@¬c Ìýìôì ðíúí×¯

8.5.1.2 (Compound bar graph)

Ííáír ÍôìèÓô vâîèÜô Åøìóìíæë vöìùØÜ vâìå øèëâìË èæíóÞÐ ôíë¯ ØíÜ Íôèå t¬?@¬c
vöâæ vâìå øèëâìíæë Ììæãøìèçô ¾óÙÞÖ èæíóÞÐ ôíë vçâèæ t¬?@¬cèåíô Íô Íôèå Åøìóìíæë
Ìæãøìíç Ûìù ôíë èÛˆ‰ èÛˆ‰ Åøìóìíæë Ìæãøìçß vóÔìíæì ðú¯ Óëì öìô øèfâûíàë TùÜéë

väÜìë vâìå Ð¼Ö ÅÁøìóíæë øèëâìË 411410 åæ¯ ÍÈ Ðí¼Öë âíÓÖ Óìíæë ÅÁøìóæ 20850
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åæ• ùâ 13290 åæ ß õìÜ 7270 åæ¯ 10,000 åæ ¼âìæ 1 v¼èâ Ìæãøìç Óëì ðú çìðíÜ Óìæ•
ùâ• ß õìíÜë äæÖ öÇì¹íâ 2.1, 1.3, 0.7 v¼èâ ÌÇÞìÁ vâìå ÅÁøìóíæë äæÖ (2.1+1.3+0.7)

v¼èâ ¾óíÙÞÖë t¬?@¬c Ìýìôì ðíû• öì øìíÐë è÷ír vóÔìíæì ðÜ¯ ¼ãçëì¤ ÍÈ ÓëíËë t¬?@¬c è÷ír
Íô¼ìíÇ vâìå øèëâìË Íû¤ øüÇô øüÇô Åøìóìíæë øèëâìË vóÔìíæì öìú Íû¤ çìë ¼@¬Hía
äìæì öìú¯ ÍÈ ¼ãèûÓìë äæÖ Í ÓëíËë t¬?@¬cè÷r ÔãûÈ Åøíöìùé¯

8.5.1.3 (iii) (multiple bar diagram)

vâîèÜô ùÒæôìëé Åøìóìæ vûìÄìíç Ììæãøìèçô ¾óíÙÞÖë èÛˆ‰ èÛˆ‰ ¬t¬?@¬c øìÐìøìèÐ Íýíô ûTèûÓ
t¬?@¬cè÷r ¾çëé ôëì ðú¯ Óëì öìô 1960 ß 1970 ¼ìíÜë Ûìëíç vÜìðì ÅÁøìóæ t¬?@¬c è÷írë Pìëì
vóÔìíç ðíû¯ çìðíÜ vÜìðì ÅÁøìóíæë äæÖ óãèå ¼ìíÜë äæÖ óãèå t¬?@¬c øìÐìøìèÐ Ìýìôíç ðíû¯
öèó vÜìðì ÅÁøìóíæë øèëâìË 1960 ß 1970 ¼ìíÜë äæÖ öÇì¹íâ 10.9 ß 32.5 èâèÜúæ åæ
ðú Íû¤ 1 v¼èâíç 5 èâèÜúæ åæ vt›Ü Óëì ðú çìðíÜ óãèå t¬?í@¬cë ¾óÙÞÖ öÇì¹íâ (10.9 � 5)

2.2 v¼èâ ß (32.5 � 5) 6.5 v¼èâ ðíû¯ æéí÷ Íèå Íýíô vóÔìíæì ðÜ¯

vö vôìæ ÓëíËë t¬?@¬c è÷r ùÒíæ ¼ûìë Ììíù óëôìë t¬?í@¬cë ¾óÙÞÖ¯ ÍÈ ¾óÙÞÖ ¼û¼âú vö
vôìæ Åøìóìíæë øèëâìËíô èæíóÞÐ ôëíû ÌÇÞìÁ øèëâìíËë Ìæãøìç Ìæã¼ìíë t¬?í@¬cë ¾óÙÞÖ èæËÞú
ðíû¯ ÌçÍû vö èæèóÞ,% vt›íÜë Ìæãøìíç ¾óÙÞÖ èæËÞú ðíû v¼È vt›Ü èóíú øèëâìËíô Ûìù
ôëíÜ ¾óÙÞÖ øìßúì öìú¯

ûTèûÓ ¬t¬?@¬c è÷r
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¼ãçëì¤ t¬?í@¬cë ¾óÙÞÖ ����
������������������

8.5.2

t¬?@¬cè÷r Ì)ôæ ¼ðä ß ¼ã̀ óëÛìíû ôëíç ðíÜ è÷írë äæÖ vt›íÜë èæûÞì÷æ âíæìíöìíùë

¼íà ôëíç ðú¯ Íô Íôèå t¬?@¬c Ôãû v×ìå ß èût¬?üç èô¤ûì Ôãû Ü@¬Hì ß ¼ëg ðßúì Åè÷ç æú¯

Íôåì Iëg&øïËÞ ôÇì âíæ ëìÔì óëôìë vö t¬?í@¬cë vt›íÜë Û—èâ

(base) ¼û¼âú ÐïæÖ ðíû¯ öèó ëìèÐçíÇÖ ¼íûÞìE÷ ß ¼ûÞèæ@¬‰

âìíæë «*¼ë (range) Ìíæô vûÐé ðú çìðíÜ vt›Ü vÛíà

(scale break) t¬?@¬c Ìýìôì Åè÷ç¯ öèó vt›Ü æì vÛíà t¬?@¬c Ìýìôì

ðú çìðíÜ ¼ûíÇíô v×ìå âìíæë t¬?@¬c Ìýìôì ôèÒæ ðíú øí§¯

Óëì öìô ¼û v÷íú vûÐé Óìæ ÅÁøìóæ Íô Üá åæ ß

¼ûí÷íú ôâ Óìæ ÅÁøìóæ 5 ðìäìë åæ¯ öèó 1 v¼èâ ¼âìæ 10

ðìäìë åæ vt›Ü Óëì ðú çìðíÜ Íô Üá åæ vóÔìíç 10 v¼èâ

ß 5 ðìäìë åæ vóÔìíç
1
2
 v¼èâ Üìùíû¯ Ííáír t¬?@¬c Ìýìôì

Ì¼@¬cû æú¯ çìÈ äìúùì ûýì÷ìíç vt›Üíô vÛíà vóßúì ðú¯ t¬?@¬cIèÜë èût¬?üèç ðíû ¼âìæ Íû¤

v¼IèÜíô ÍôÈ óïëí& Ìýìôíç ðíû¯ óãèå t¬?í@¬cë âìíÄ óïë& ¼ìÓìëËç t¬?í@¬cë èût¬?üèçë ÌíÓÞíôë

ôâ ûì Íë èût¬?üèçë Ìíøáì vûÐé ðíû æì¯ öèó t¬?í@¬cë èût¬?èç 1 v¼èâ ðú çìðíÜ óãèå t¬?í@¬cë

âìÄÔìíæ Øýìô Çìôíû
1
2

 v¼èâ¯

t¬?@¬cè÷ríô ÛìÜ vóÔìíæìë äæÖ t¬?@¬cIèÜíô ðìG›ì ëÂ ôëì vöíç øìíë ÌÇûì ×ìúìøìíçë
âìÓÖíâ vóÔìíæì vöíç øìíë¯

vôìæ vôìæ váír øìëí¼æíåä t¬?@¬c è÷r Ìýìôì ðú¯ Ííáír Åøìóìíæë Ðçôëì âìæ èóíú
t¬?@¬c Ìýìôì ðú Íû¤ «*èçèå t¬?@¬c ¼âìæ ÅE÷çìë ðú öì 100% èæíóÞÐ ôíë¯ èûèÛˆ‰ Åøìóìíæë
âíÓÖ Ìæãøìç vûìÄìíç ûì çhÜæì åìæíç vùíÜ Í ÓëíËë t¬?@¬cè÷r Ìýìôìë óëôìë ðú¯

Ììâóìèæ ß ë:ìèæë ðuì¼-ûüèº• ÜìÛ-áèç• ÅPü+ ß Ùìåèç• ÎËìKô øìÇÞôÖ vóÔìíç vùíÜ
óãÈ èóô èûèÐ,% t¬?@¬c è÷r Ìýìôì vöíç øìíë¯ Ííáír ÅÜ@¬H t¬?@¬cIèÜ ÐïæÖâìæ èæíóÞÐôìëé
ÌæãÛ—èâô vëÔìë Åøíë ß æéí÷ Ìýìôì ðú¯
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8.5.3

äæ¼¤ÔÖìë ûüèº• ûú¼ ôìÒìíâì• t¬Ÿé øãëgí»ë ¼¤ÔÖì• ¼ìáë-èæëáë âìæãí»ë ¼¤ÔÖì• Ôèæä•
ô·è»ä ¼@øíóë ÅÁøìóæ• ûüè,%øìíçë øèëâìË ÈçÖìèó t¬?@¬c è÷írë âìÓÖíâ vóÔìíæì vöíç øìíë¯
¼ìÓìëËç ¼âíúë ¼íà øèëûçÞæÐéÜ èû»ú ¼âïðíô ÍÈ è÷írë âìÓÖíâ «*ôìÐ ôëì ðú¯

8.5.4

âìÜóð väÜìë Çìæì èÛè+ô øfìÁøó äæ¼¤ÔÖì vóßúì Ììí× çì t¬?@¬c è÷írë Pìëì vóÔìíæì
ðÜ Íû¤ ûÖìÔÖì ôëì ðÜ ‘è÷r 8.5’¯

t¬?@¬c è÷írë Ììæãøìèçô ¾óÙÞÖ èæËÞíúë ¼ïr ðÜ

t¬?í@¬cë ¾óÙÞÖ � äæ¼¤ÔÖì
 vt›Ü

Û—èâ vëÔìë Åøíë ß æéí÷
Ì¤èôç ¬t¬?@¬c

Åºoç

Ùìåèç
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1 = 8000 

ðèëÐ÷\øãë 18198 17763 2.3 2.2

Ôìçëì 13285 13947 1.7 1.6

ëìçhúì 12080 11111 1.5 1.4

ùìíäìÜ 29466 27714 3.7 2.5

ûìâæíùìÜì 20591 19558 2.6 2.4

ðìèû[øãë 429834 28342 3.7 3.5

âìÜóð 13973 13259 1.7 1.7

È¥ ûìäìë 415811 14829 2.0 1.9

âìèæô÷ô 9483 9132 1.2 1.1

ôìèÜúì÷ô 13358 12615 1.7 1.6

8.5.5

âìÜóð väÜìë øfìÁøó äæ¼¤ÔÖìë ûTèûÓ t¬?@¬c è÷írë Pìëì vóÔìíæì ðÜ ‘è÷írë 8.5’ t¬Ÿé
ß øãëgí»ë äæÖ øüÇô øüÇô t¬?@¬c Ìýìôì ðíúí×¯ ÍÈ è÷r vÇíô vóÔì öìíE× vö âìÜóð
Çìæì ×ì§ì ûìôé æúèå Çìæìú t¬Ÿé vÜìô¼¤ÔÖì Ìíøáì øãëgí»ë ¼¤ÔÖì ¼ìâìæÖ vûÐé¯ t¬Ÿé ß øãëgí»ë
Ìæãøìíçë Øìëìô Ôãû vûÐé væÈ¯ âìÜóð Çìæìú ÍÈ Ìæãøìç ÍíôûìíëÈ væÈ¯ ÍÈ väÜìë
øfìÁøó ÌèÓûì¼éíóë âíÓÖ èÜà ôìÒìíâìú Íô ¼ã`óë ¼ìâJ¼Ö ëíúí×¯ vâìå
äæ¼¤ÔÖìë øèëâìíæ ùìíäìÜ ß ðìèû[øãë «*Óìæ¯ ¼ûí÷íú ôâ øfìÁøó ÌèÓûì¼é ëíúí×
âìèæô÷ô Çìæìú¯
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8.6

1. âìøè÷r (Cartograms) ôìíô ûíÜÀ ÍÈ è÷írë ¾ûèÐ,%Ö èô èôÀ
2. äÖìèâèçô æôd¼ì Ìæãöìúé âìøè÷r ôç «*ôìë ß èô èôÀ
3. ûÖûðìèëô Û—íùìíÜë è÷rIèÜíô ôúèå vÐ*Ëéíç Ûìù ôëì öìú ß ÅóìðëË¼ð v¼IèÜ èô

èô èÜÔãæ¯
4. vö vôìæ è÷írë ÌQ?èæÞèðç èû»úIèÜ ÅíGXÔ ôëgæ¯
5. vôìæ è÷r âíæì†Œìðé ß óüè,%æ`óæ ôëíç èô èô óëôìëÀ
6. Ììæãøìèçô ûùÞíár ûÜíç èô ûãÄìúÀ Íë ¾ûèÐ,%Ö ß ûÖûðìë èÜÔãæ¯
7. Ììæãøìèçô ûùÞíáírë ¼ìðìíöÖ æéí÷ «*ó+ Ððíëë ûìè§ë ¼¤ÔÖì vóÔìæ Íû¤ çìðì

èûíÐL»Ë ôëgæ¯

è÷r æ¤ 8.5
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1 15960

2 20575

3 29250

4 35805

5 89206

8. èæí÷ Ððíëë ôâÞé ß ÌôâÞéë ¼¤ÔÖì vóßúì Ììí× çì Åøöãk âìøè÷írë ¼ìðìíöÖ vóÔìæ
ß ûÖìÔÖì ôëgæ¯

Ððë ôâÞé ¼¤ÔÖì ÌôâÞé ¼¤ÔÖì
1 30950 16920
2 88300 25150
3 55290 20355
4 17835 18460

9. Ììæãøìèçô ûü+ ß øìÈ è÷r ôìíô ûíÜ Íû¤ ÍÈ è÷r vôæ Ìýìôì ðúÀ
10. «*ó+ ëìèÐçÇÖ èóíú Û—èâ ûÖûðìíëë Óëæ èûÛk Ììæãøìèçô ûü+ Ì)ôíæë âìÓÖíâ

vóÔìæ Íû¤ è÷rèåíô ûÖìÔÖì ôëgæ¯

¹èâô æ¤ v¼í÷ë äèâ Ìí¼÷öãk äèâ øèçç äèâ ô·è» ÌíöìùÖ äèâ
‘ûùÞ èôèâ’  ‘ûùÞ èôèâ’  ‘ûùÞ èôèâ’  ‘ûùÞ èôèâ’

1 1092 11404 3123 588

2 8604 18090 1250 5214

3 11603 6886 2655 5994

11. «*ó+ ëìèÐçÇÖíô Åøöãk âìøè÷írë Pìëì vóÔìæ Íû¤ Ñ è÷ríô ûÖìÔÖì ôëgæ¯

ôíâÞ èæöãk vÜìô¼¤ÔÖì

Çìæìë æìâ «*ìÇèâô vár vùîË vár ç·çéú vár ôâÞðéæ vÜìô ¼¤ÔÖì

ðìèû[øãë 36573 1189 6055 24340
âìÜóð 19372 1204 8654 18198

È¤èÜÐ ûìäìë 26465 1íí67 22491 12474
ôìèÜúì÷ô 74448 8630 32897 13583
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12. Ììæãøìèçô ûüí+ë Pìëì èûèÛˆ‰ Ðí¼Öë ÅÁøìóæ øìÈ è÷r Íýíô vóÔìæ ß è÷ríô ûÖìÔÖì
ôëgæ¯

ÅÁøìóæ åíæ

Çìæìë æìâ Óìæ ùâ Ûhªì õìÜ ¾çÜûéä

Ììëìâûìù 25850 5290 8650 7870 2500

çìëíôxHë 18260 22550 5910 8200 10505

øãë¼ãëì 5650 9559 4600 5805 3906

13. Ììæãøìèçô ûùÞíár ß Ììæãøìèçô ûü+ è÷írë âíÓÖ çhÜæì ôëgæ¯ ÍÈ óãÈ «*ôìë
è÷írë ¼ãèûÓì ß Ì¼ãèûÓì èôÀ

14. t¬?@¬cè÷r vóÔíç èPâìèrô• çûãß vôæ Ííô Íôâìèrô è÷r ûÜì ðúÀ

15. t¬?@¬c è÷r ôç «*ôìë ß èô èôÀ èûèÛˆ‰ «*ôìë t¬?@¬cè÷írë ûËÞæì èóæ¯

16. èæí÷ë vóÐIèÜë vâìå ¼é¼ì ß ót¬?ì ÅÁøìóæ t¬?@¬cè÷írë Pìëì vóÔìæ ß çì ûÖìÔÖì
ôëgæ¯

vóÐ ÅÁøìóæ ðìäìë vâèå³ô åíæ

¼é¼ì ót¬?ì

âì¥ öãkëì,%³ 288 530

ôìæìõì 270 812

Ìíš³èÜúì 375 360

vâèt›íôì 193 252

è÷èÜ 55 174

ÈçìèÜ – 125
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17. ø¥ ûíàë ôúÜìë ÅÁøìóæ ß vÛìíùë û`åæ ðìäìë åíæ vóßúì Ììí×¯ çì vöîèùô t¬?@¬c
è÷írë Pìëì vóÔìæ Íû¤ ÅÁøìóæ ß û`åíæë «*ô·èç ¼@¬Hía èÜÔãæ¯

1976 1977 1978 1979 1980

ÅÁøìóæ 24340 22990 20030 19090 19070

û`åæ 10105 20297 9375 9927 9471

18. ôíâÞ èæöãk äæ¼¤ÔÖìë ¾ûèÐ,%Ö vóÔìíç èæí÷ë çìèÜôì Ìæãöìúé t¬?@¬c è÷r Ì)ôæ ôëgæ¯

Çìæìë æìâ ÷ì»é ô·è» Ð*èâô ùü¤ èæâÞìËôìëé «*ìèQ?ô Ð*èâô

Ìwì 21945 22903 14738 5422

ëìæéûýìÓ 21510 9772 5350 4466
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176

9  

9.1

9.2

9.2.1

9.2.2

9.2.3

9.2.4

9.3

9.3.1

9.3.2

9.3.3

9.3.4

9.3.5

9.3.6

9.3.7

9.4

9.4.1

9.4.2

9.4.3

9.4.4

9.4.5

9.4.6

9.5

9.5.1

9.5.2

9.6
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9.1

(isopleth) 

(dot) (sphere)

1) 

2) 

3)

4)

5)

9.2 (Isopleth)

9.2.1

Isopleth 'iso' equal plethos 

a multitude 
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(isopleth)

(Contour)

isotherm (isohyte), (isobar) isopleths J. K.

Wright isopleth

9.2.2

(interpolation)

9.1

500F (isotherm) 450F 550F

9.1 
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(a)

(b)

(c)

(d)

(e)

(f)

(shading)

9.2.3

(isonephs) (isohalinaes)

(contours) 

(Point value)

9.2.4

60

60

9.2
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60 60 

60 120 180 240 

240

296

240 60 300

300

60 240 

9.3 (Choropleth Map)

Choros (area) (space) plethos

(measurement)

Choropleth map 

(quantitative areal map)

(graded) (shading) 

9.3.1 (Principle)
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400 

9.3.2

(a) 

= Åøìóìíæë âìæ
Ììúçæ

(worksheet)

(A) (P) (P/A)

14081 8331912 592

(b) 

(i) 

(Shade) 

(ungrouped)

10/11 4 12 20/22

5 23 45 6 7
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5

(ii) (Class interval) 

(range) 

1200 250

1250-250 1000

5 200

200-400, 400-600, 600-800, 800-1000, 1000-2000

(equal class)

(arithmetical progression)

(0-64, 64-128, 128-256

(unequal class) 

(iii) (Column) 

� 200 6,10

201-300 3,8

301-400 1,5,9,11

401-500 4,12

> 500 2,7
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(c) 

9.31

9.3 

(Shade) 

(graded shading)

9.4

9.4 
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9.3.3

9.3.4

9.5

222213 588.0

218826 368.3

241099 398.1

85339 206.2

181672 513.6

104771 226.4

242025 254.8

149678 446.2

141441 397.4

454222 536.4

9.3.5
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= 
 vâìå äæ¼¤ÔÖì
 vâìå Ììúçæ
�

(P)  (A) P
Ae j

222213 588.3 377

218826 368.3 594

241099 398.1 606

85339 206.2 414

181672 513.6 354

104771 226.4 463

242025 254.8 950

149678 446.2 335

141441 397.4 356

454222 536.4 847
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9.5
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9.3.6

335 463

(geometric progression)

331-400

401-540

541-820

820 

9.3.7

400 1000 

60

400 40

(Leaevee) 

9.4 (dot) 
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(Point Symbol)

(dot) 

(dot)

(multiple dot)

9.4.1 (dot) 
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(location)

dot 

9.4.2 (Dot) 

(size) (base map) 

rottring 

1/2 

9.4.3
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500, 1000, 1500 5000 

9.4.4 (Dot Sphere) 

10,00,000 cuberoot 
100 1000 

1 1000 cube root 10 10 
1 100 100 �  10 10 

1

1 1
2



191

50
00

 

9.4.5

(point) 

(1991)

1 123665 25

2 131330 26

3 144528 29

4 132344 26

5 122082 24

6 115286 31

7 93748 19

8 143595 29

9 144761 29

10 110929 22

11 191078 38

12 111573 22

13 111308 22

14 98894 20

15 215870 43

16 156147 31

17 125106 25

18 191578 38

19 138365 28
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9.4.6

9.6

9.6

POLICE  STATIONS
1. Sonamukhi
2. Patrasayer
3. Kotulpur
4. Indus
5. Japypur
6. Bishnupur
7. Ranibandh

8. Gangajalghati
9. Barjona

10. Saltora
11. Onda
12. Taldanga
13. Simlapal
14. Mehhia

15. Raipur
16. Chhatna
17. Indpur
18. Bankura
19. Khatra

Population Distribution
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9.5

9.5.1

(volume) 

(volume Scale) 

(v) r q 

4
3
�r3

r
q q3

4
3

3
4

� �
�

� �          q = 
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r
q� 3

3
4�

(r) 

(Shading )

66
1
2

0

66
1
2

0



195

(dot) 

9.5.2

9.7

9.17
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25406

17205

30024

52760

 (Calculation) - 

4
3

3�r �

r �
�

3
3

4
äæ¼¤ÔÖì

�

r �
�

3
3

4
äæ¼¤ÔÖì

�
 

(r/s) 

 25406 18.24 1.2

17205 16.01 1.1

30024 19.28 1.3

52760 23.27 1.6

15000 15.30 1.0

30000 19.27 1.3

55000 23.59 1.6

9.6

1)  

2) 

3) 

1 
=1

5 
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4) 

4a. 300

100 300 400 500 

SPOT HEIGHT IN FEET SCALE-1 : 63360

4b. 

400 600 800 1000 
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4c. 

230 240 250 

FIGURES INDICATE RAINFAIL INCM
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5) 

6) 

7) 

8) 

9) 

351.4 267452

261.3 264382

362.0 173851

299.2 142238

379.7 215410

313.4 116319

221.2 61539

175.2 76776

102.9 45305

342.7 162770

219.3 176077

251.3 94554

303.2 104037

259.5 96372

331.5 176072

204.8 153546

309.2 168364

10) 

11) (dot) 

12) 
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13) (dot) 

14) 

244635 246494

251231 184027

420687 296138

199508 90167

 223585 223585

15) 

242086 25806

198205 17205

138613 20024

123312 52960

—————
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10  

10.1

10.2

10.2.1

10.3

10.4

10.5

10.6

10.1

(i)

(ii)

(iii)

10.2 (Climograph) :

(12sided) 
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(chart)

Koppen

J.Ball (1990) 

J.Leighly USDA (1941) E.E. Foster (1944) G. Taylor (1949)

10.2.1 (G.Taylor) (Climograph)

G.Taylor 

(Fixed) 

(%) (Wetbulb) (F0) 

Y Y 

10.1 Taylor 
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-100 900 X 

20% 100% 

Raw, Muggy, Scorching 

keen Raw (400 

70% Muggy 600 70%

Scorching 600 400 

40% Raw 

Scorching Muggy Keen 

Taylor 

Taylor 

10.1 Taylor 

a) 450 

b) 450 550 

c) 550 600 

d) 600 650 

e) 650 700 

f) 700 

Taylor 

10.2 

10.2
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65 69 71 78 83 82 81 81 80 78 69 68

40 44 38 38 57 69 81 79 75 72 48 48

10.2 

10.2 

scorching Muggy Muggy 

10.3 (Hythergraph) :

G.Taylor



205

10.3

60 64 69 82 95 91 86 87 83 78 65 58

.4 .3 .3 .2 .4 2.2 8.8 7.4 4.1 .7 .1 .3

10.3 
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10.4 (Composite Climograph)

G.Taylor- 

10.4 Y 

x 

(Y-axis) 

X-axis) 

1) 
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2) (Wind velocity/speed)

(knot) 

(knot)-  1.85 

Knot

5 knot 

5 knot

10 knot

15 knot

20 knot

25 knot
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�� 5 knot 5 

= 2.5 knot/km 

= 2.6–7.5 knot/km

= 7.6–10.0 knot/km

3) (Wind direction) 

5, 5Knot

4) (No. of rainy days)
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MONTH pressure  Temp Rainfall  Cloud wind  No.of
in mb in 0C in cm Amount speed rainy days

km/h
JANUARY 993 49.6 1.20 2 5

FEBRUARY 990 2.80 2 2.8 1.5

MARCH 987 27 3.41 3 5.0 1.8

APRIL 98.4 30 5.00 3 6.5 1.7

MAY 985 30.4 13.40 4 7.8 1.2

JUNE 978 29.9 29.00 5 6.0 9.0

JULY 979 28.9 33.10 5 5.6 18.0

AUGUST 984 28.7 34.30 6 5.7 15.0

SEPTEMBER 982 28.9 25.32 7 4.8 10.5

OCTOBER 987 27.6 12.70 3 3.57 4.0

NOVEMBER 991 23.4 2.71 2 2.9 1.0

DECEMBER 992 19.7 0.40 1 2.5 0.5

WIND DIRECTION

SL N  NE E SE S  SW SW NW CALM

1 5 4 1 1 2 1 0 1 16

2 4 3 1 1 2 1 1 15 15

3 1 2 1 2 9 3 3 9 9

4 1 1 0 2 16 2 2 3 3

5 1 3 2 9 10 0 0 5 5

6 0 0 1 8 10 1 0 7 7

7 0 1 2 5 13 2 1 6 6

8 0 2 2 8 4 2 0 3 3

9 2 0 1 1 5 3 0 10 10

10 1 6 5 1 0 0 1 16 16

11 8 3 0 1 1 1 5 10 10

12 11 7 1 0 0 0 1 11 11
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10.5 



212

10.5 (Wind rose)

(star diagram) (Prevailling)
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10.5) (absolute number) 
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INDEX

TABLE NO–1

CALCULATION FOR WIND ROSE

DIRECTION N  NE E  SE  S SW  W  NW  N
TOTAL 34 32 17 25 39 74 16 14 116
AVERAGE 2.8 2.67 1.4 2.08 3.25 6.16 1.3 1.16 9.67

SCALE 1.4 1.33 .7 1.04 1.6 3.08 .65 .58 4.83

OVER CAST



214

5)

6) (Graphical) 

10.6

1) 

MONTH pressure Temp Rainfall Cloud No. of wind WIND DIRECTION Calm

in mb in 0C in cm Amount rainyday speed  N NE E  SE S SW W  NW

JAN – 7.35 0.97 6.7 – 2.56 4 15 8 1 8 5 3 0 56

FEB – 5.75 0.79 6.6. – 3.15 3 11 6 0 7 6 7 0 60

MAR – 0.30 0.71 6.1 – 4.66 2 9 8 5 11 5 6 0 54

APR – 6.00 0.58 5.2 – 6.29 1 6 7 4 21 5 5 1 50

MAY – 10.20 0.56 4.4. – 6.53 1 4 5 5 28 9 4 1 53

JN – 14.30 0.46 3.9 – 5.83 1 4 5 4 17 7 6 1 55

JL – 17.35 1.19 4.6 – 4.43 2 5 5 2 8 5 5 0 68

AUG – 17.10 1.50 4.7 – 3.96 1 5 6 2 14 3 2 0 67

SEPT – 13.15 0.69 3.6 – 3.03 1 7 5 3 8 3 6 1 66

OCT – 6.90 0.25 2.7 – 4.43 2 8 5 2 6 4 6 0 67

NOV – 0.88 1.02 3.2 – 4.43 0 14 8 1 4 5 2 1 65

DEC – 4.40 0.49 5.8 – 3.26 3 16 8 1 5 4 0 1 62
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2) (a) 

MONTH pressure Temp Rainfall Cloud No. of wind WIND DIRECTION Calm

in mb in 0C in cm Amount rainyday speed  N NE E  SE S SW W  NW

JAN 1019.9 23.60 0.51 2.4 0.3 9.09 26 23 6 6 3 0 0 1 25

FEB 1011.2 25.16 1.35 2.6 0.6 8.86 20 15 7 18 10 1 0 1 28

MAR 1012.0 27.38 1.07 2.9 0.5 10.02 14 6 4 20 23 7 2 1 23

APR 1009.8 29.94 1.75 4.3 0.9 13.52 1 1 1 20 49 17 3 1 07

MAY 1005.6 32.50 3.35 4.6 2.0 15.39 1 1 1 13 30 18 13 14 09

JN 1003.2 31.88 10.71 6.0 6.2 17.72 2 0 0 3 5 8 34 42 06

JL 1003.1 29.50 16.23 7.8 10.7 19.39 0 0 0 0 4 12 40 35 09

AUG 1004.9 29.00 15.90 7.2 10.2 14.69 1 0 0 0 4 12 38 35 11

SEPT 1006.8 31.66 16.18 6.7 9.9 10.49 1 1 1 1 5 13 26 35 17

OCT 1010.4 27.94 21.84 4.8 6.5 8.39 18 14 4 5 5 4 9 17 24

NOV 1013.4 25.50 14.68 3.9 4.7 9.79 28 30 8 4 10 0 1 5 14

DEC 1015.8 23.61 1.61 2.5 0.9 9.79 40 31 8 3 0 0 0 1 17

(b)

MONTH pressure  Temp Rainfall  Cloud   wind  No.of

in mb in 0C incm Amount speed rainy day

JAN 992 19.6 1.20 2 3.0 0.5

FEB 990 22.0 2.80 2 2.8 1.5

MAR 987 27.1 3.41 3 5.0 1.8

APR 984 30.1 5.00 3 6.5 1.7

MAY 985 30.4 13.40 4 7.8 1.2

JN 978 29.9 29.00 5 6.0 9.0

JL 979 28.9 33.10 5 5.6 18.0

AUG 984 28.7 34.30 6 5.7 15.0

SEPT 982 28.9 25.32 7 4.8 10.5

OCT 987 27.6 12.70 3 3.5 4.0

NOV 991 23.4 2.71 2 2.9 1.0

DEC 992 19.7 0.40 1 2.5 0.5
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MONTH N NE E SE S  SW W  NW CALM

Jan 5 4 1 1 1 2 1 0 16

Feb 4 3 1 1 1 2 1 1 15

Mar 1 2 1 1 2 9 3 3 9

Apr 1 1 0 1 2 18 2 2 3

May 1 1 2 3 9 10 0 0 5

Jun 0 0 1 3 8 10 1 0 7

July 0 1 2 1 5 13 2 1 6

Aug 4 2 2 4 8 4 2 0 8

Sept 2 0 1 8 1 5 3 0 10

Oct 1 6 5 1 1 0 0 1 16

Nov 8 3 0 1 1 1 1 5 10

Dec 11 7 1 0 0 0 0 1 11

3) 

TABlE -1

Month         Temperature in0C Rainfall station level No. of Mean Wind  cloud amount

Highest in  Lowest in in mm Pressure Rainy days speed kmph  oktas of
month month in mt sky

January 30.4 4.5 26.4 971.9 2.3 3.4 2.3

February 33.7 6.0 21.5 969.9 1.0 4.0 1.7

March 38.7 10.3 14.9 967.8 1.4 4.6 1.5

April 42.1 15.3 9.4 964.9 0.8 5.5 1.7

May 44.6 21.1 15.0 960.6 1.3 7.1 1.7

June 43.3 22.5 170.4 957.3 9.2 8.6 4.7

July 35.5 21.9 505.0 956.6 19.6 8.2 7.2

August 33.3 22.1 400.7 958.3 17.3 7.6 7.2

September 33.6 20.9 212.4 961.7 10.3 5.7 5.4

October 33.9 13.3 50.1 967.5 3.3 3.5 2.5

November 31.9 7.5 16.7 971.1 0.7 2.8 1.5

December 30.2 4.8 5.0 972.3 0.5 2.7 1.4

WIND DIRECTION
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Table -II Wind

Percentage no. of day of wind

MONTH N NE E SE S  SW W  NW CALM

January 5 8 4 33 9 1 1 2 37

February 3 5 3 36 9 3 3 2 36

March 3 5 4 32 12 6 3 3 32

April 2 5 3 25 13 13 9 2 28

May 2 2 1 10 11 29 26 3 16

June 1 7 1 4 9 41 18 9 10

July 0 2 1 4 7 41 31 4 10

August 2 3 1 4 6 38 31 3 12

September 2 6 4 9 9 25 21 4 20

October 2 8 5 30 15 4 4 1 31

November 1 4 4 48 11 1 1 1 29

December 3 4 4 44 8 1 0 1 35
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Notes
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