
7

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
(* 



22

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



37

(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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