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MEASUREMENT AND UNITS

U 31X gehrsat

1. Introduction / Uf=ra

Measurements of a length can be in metre, kilometre, centimetre etc. Each of these denominations has a
relationship with the others. Also, these units are very useful in our daily life. / @ =1 A Hiex, fHare,
Ydtex anfe & & wHdt 21 T W YIE WS T @A b W Gay 21 WY &, 3 g e e Shaw § aga st #)

In this chapter, we study these units and their conversion in one-another. / 38 &M o &0 T TR 3R T
TH-TM H TR AT T2 H3|
Metric System: The metric system uses the 'base ten place value system'. / Hifear womed: Hifgeh qomedt ‘ sm6R <@
T | YOt 1 STERT il

It means, we convert from one metric measure to another just by multiplying or dividing by ten or moving
the decimal point. / ST Fded 7, &9 Hhadl <0 ¥ TOT I 99 FIh A1 WA f6g H WFARG F& T Hifes 79 9
@ ¥ ufEfid FW 2

e.g., To convert 1 km to metre, we need to move the decimal three places to the right to get 1000 m. / 330
& forg, 1 foreft o1 Hiex § aeer & fory, g9 1000 HieX 9 T & fofy <ererd i 9 T T AR o S e

The metric system attaches different prefixes to each unit to show the unit's size. e.g., Attaching the prefix
'kilo' to the word 'metre', we get kilometre which indicates that the unit is multiplied by 1000 or 10°. / 3t
% HR & feEn & fau fifes qonel g 3 #1 sem-sem e ad 21 99, ‘e’ v & o fhel’ e W Bd
fepeiiet e eiar € S g whear € o 5T Rl 1000 A1 10° @ TN AT S R

Different types of prefixes are shown in the following table / f=1 arfererr & fafu=r werm & Suwdt fammg g €

Prefix Symbol Power of 10 indicated
nano n 0.000000001 | 1x10°
micro B 0.000001 1 x10°
milli m 0.001 1x103
centi c 0.01 1x10?
deci d 0.1 1x10
deka da 10 1x10
hecto h 100 1x10?
kilo k 1000 1x10°

These prefixes can be attached to different basic metric units. Let us see it in the following table/37 3w !
fafa=r gt difeew sl o Sier ST e 21

aTen 3 i e @ <@ -
Basic Unit Symbol Measure of Examples
metre m length nanometre (nm) centimetre (cm)
gram g mass microgram (pg) kilogram (kg)
litre L capacity millilitre (mL) dekalitre (daL)
square metre sq m or m? area square kilometre (km?)
cubic metre cum or m® volume cubic centimetre (cm?)
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2. Measurement of Length /¥i&Tg T WU

When we compare the things in the context of small-big, above-below, then we measure them in two ways /
e BH HS Hl qor Be-ag, SW-AH % §ed § #d € a 5% o e W A §
1. By seeing the eyes (idea) / 3@l &I @& (fa=m)

2. By measuring from any measuring device (errorless) / f&t +ff A a3 & A9 # (Fffzq)

Conversion of Units of Length
1 mm 10° m
1cm 102 m
1dm 10" m
1 dam 10' m
1 hm 10°m
1 km 10° m

e.g., To see any two wood pieces of different lengths, we can make an idea which piece is smaller and which
is bigger. But in Science and Mathematics, we find the exact length. To do this, we need a measuring device
such as an inch tape, a metre rod of measuring cloth etc. In all these devices there is a measurement unit./
I F A, STHT-STel oS F I ARE! H THSl Hl @A U, TW TH FIAF N Ghd B fh A G HS D @
R HE G el B dAlehd T R U # eH Wi ofeE U &1 UH i % U gH U WO el STHl 1 SAEvdshdl
Bl § S 9 20, HIOH ol S i Uk Wi Ug el 3 weli SURl § WG HI sHE e B

Conversion between the English and Metric System / 23St 3iX Hifeer wonelt & el wuiawor

The English system is unlike the metric system in that you cannot convert between English measures just
by multiplying or dividing by ten or moving a decimal place. Converting between the English and metric
systems is therefore a little more challenging than just converting between metric units, although it involves
the exact steps. / st wonelt Hifesw yoreft & fauda & fad o9 wad <9 9 o0 91 9 FE A IHAT TIF I LR
Fh SIS A & e uREfiq TE HT whd| THAT Ha Hifoh ghEAl % 9 WU B BT g § ST SR Hifew
yunferal o sie SR HET el Ak FHU R, el $q9 G X0 e ¢

The following table shows the relationship between some English and metric units/fT= @ferd &5 s 3R
Hifeeh seprgal & ofte e <@l 2

English-Metric Conversions/37isi-#fées | Metric-English Conversions/mtfear-3tistt
T|YTATIT T|_YTAToT
1 inch 2.54 centimetres 1 centimetre 0.3937 inches
1 feet 0.3048 metre 1 metre 3281 feet
1 yard 0.9144 metre 1 metre 1.094 yards
1 mile 1.609 kilometre 1 kilometre 0.6214 mile
Some Other Length Conversion /&S 3T &al3 &ALl
12 inches 1 feet
3 feet 1 yard
5280 feet 1 mile
Ex1. Convert gm into centimetre. / 3 TieX ol WeHieY | agal
(@) 6cm (b) 60 cm () 50cm (d) 600 cm

Sol. (b)1 m =100 m

3

—m=§><100=60cm
5 5
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Ex 2. Convert 10 inches into centimetre. /10 %1 sl WeiHey | Fga|
(@) 244 cm (b) 23.2cm () 25.4 cm (d) 27.7 cm

Sol. (c)1inch =2.54 cm
10 inch = 2.54 x 10=25.4 cm
Ex 3. How many metres are there in 2 km 7 hm 5 dam? /2 fertlt 7 @2 5 ity § fepa Hiex %ﬁf %‘?
(@) 2760 (b) 2750 () 2780  (d) 2820
Sol. (b):
2 km 2 x 1000=2000 m
7hm =7 x100=700 m
and 5dam=5x10=50m
2km 7 hm 5 dam (2000 + 700 + 50)
=2750 m

Ex 4. Density of population in a state is 1111 persons per mile. Convert it into per square km. / Teh T ¥ G
T T 1111 SFi*R Ul Wt 31 30 ufa av feprt o s=fem)

If 1 mile 2.59 sq km /afg 1 He1 2,59 &1 fepelt
(@) 320 (b) 332 € 334 (d) 428
Sol. (d) Density = 1111 persons per mile

_1111persons 1111persons 1111
1 sq mile 259sqkm 259

persons/km?

=428.95 persons/km?

= 428 persons/km?
3. Measurement of Weight / ST et AT
When we lift an article by our hand, then in comparison of another article we feel the difference, this feeling
of articles is called the weight of the article. / <& &5 fohdlt a%g I 31709 1o ¥ oW & f T 9%g 1 gorll o &0 R
Hegd Bl €, a%gell % 39 W i 9% %1 9K Hed 2
e.g., To lift a bag which is full of books and after that to lift the ball which is full of air. In both things, we feel
that firstly lifted article is more heavier than the second lifted article. / S/ faamsi § o1 e SSM1 IR fRR &1 &
o g€ W FI SIAN A € ol F 7 o ® R weel SO g 9% 1 SoF ¢ 9k ¥ fuw wrd B
We can measure the weight by some errorless instrument such as balance etc. In this device, a unit is marked

according as per the weight coefficient of unit of weight. / &1 o= &I foet Ffedm a5 SW TS 2% § 9 whd
%1 39 SUHW § a5 HI THE P GoH U o FER TH THE h fafed fha s 2

Conversion of Units of Weight / S5 sl SeRTgal T &Il
1mg 10° g
1cg 102 g
1dg 10" g
1 dag 10' g
1hg 10* g
1kg 10°¢g
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Some Other Weight Conversion/&® 3T a1 ®UIRUT

16 ounce 1 pound

2000 pound 1 tone

1000 kg 1 tone
English-Metric Conversion/ Metric-English Conversion/difeeh-3isit
JUSTT-Hifeah waTaor TUTaTuT
lounce |2835¢g lg 0.0353 ounce
1 pound [453.59 ¢ lg 0.0022 pound

Ex 5. Convert 3g 2dg 5cg in mg /3g 2dg 5cg &l mg ® wEat

(a) 3570 mg (b) 3100 mg
(c) 3250 mg (d) 3450 mg
Sol. (c)

3g= 3% 1000 = 3000 mg

2 dg=2x100 = 200 mg

5 cg=5%10=50 mg

3g 2dg 5cg= (3000 + 200 + 50)= 3250 mg

Ex 6. What is the weight of a metal of 1 cu cm in gram, when weight of 5 cu cm of the same metal is 20.3 kg? /1 ¥
[ oTg T AR T § feRaAr ENm, Safer W OTg T 5 ¥ WEr 9w 20,3 TR @72

(a) 4020 g (b) 4060 g
(c) 4050 g (d) 4030 g
Sol. (b)
5cucm 20.3 kg
20.3

lcucm= Y
1 cucm =4.06 x 1000 = 4060 g

Ex 7. The weight of 1 cu m thing is 46 kg. Then, find the weight of a thing 1 cu cm in gram./ 1 97 HeY T & ¥R
46 Tomum grar &1 O fordlt og &7 9R 1 ¥9 9 7MW W {1 S

(@) 01g (b) 0.046 g
(c) 0.001g (d) 1.001 g
Sol. (b)1 cum = 46 kg
1
lcucm= (mj cum
__ 46
~100x100x100 < 1000g=0.046¢

4. Measurement of Area/ & Rl HIUA

The area of any figure is the amount of surface (space) enclosed within its boundary lines. It is measured by
the number of square metres or square centimetres or square inches (or some other units of square measure)
it contains. Hence, its units are accordingly square metre, square centimetre, square inch, square feet, etc. /

et oft ol 1 et STkt T e % il Ui Tde (Safker) & A €1 T 9 He @ i W @ ol 3= (an
o1l Y AT B A THEA) H1 GEA Y WU A | FA: THH AR qG@R o Hiey, o dddie, i g9, ol we enfg €
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When we measure the area of field in two dimensional space, then we need measurement and unit. / 59 &4

fefarta ofafter & &5 & &5%el 1 WIOd ©, 99 89 "9 3N S I STEvIehdl Bl Bl

e.g., Measure any field, measure any playing game, measure road. To measure all these things, we use

different units. / S, Tt ot #em =1 wrd, forelt ot @t 1 AU, G w1 A1 T G =i ol W &% g g9 erer- e

TR T SEHA B B

Units of area are measured in coefficient of square units. / &% &1 Se1Eal 1 oF ghTeal & 0w § A S 2

Important Formulae for Area of Some Geometrical Shapes /%® “AHAT ATHIAAT o STHA & TIT HEEYUT GF

*  Area of rectangle = Length x Breadth sq unit/3d &1 &% = ohFals x AISE o 1

* Area of square = (Side)? sq unit / I R SARA = (9qsm)? EUlECTE]
¢ Area of circle = 712 sq unit; r = Radius of the circle / Id &1 &5%Hd = 712 M ThS; r= Id HI oAl

2 2
e Area of semi-circle = % sq unit; r = Radius of semi-circle / 31%131?1 HT AR = % I THRE; 1= 31%1%1?[ EQl

e

* Area of triangle =% x Base x Height sq unit / 9 &1 &% =

N | =

X YN x HEE oF ZehTe

Conversion of Units of Area/ & &l 1Al T BUTATUT
1 mm? 10 m?
1 cm? 104 m?
1dm 102 m?
1 dam? 10? m?
1 hm? 10* m?
1 km? 10° m?

Note: For units of area, we take powers of 10? instead of 10. / & i 3hEIl & T, 8F 10 & oS@ 10° =i oG oid 2l
English-Metric Conversion / 31USit-Hifeeh ®aiawor

1 sq inch 6.45 cm?

1 sq feet 0.093 m?

1sq yard 0.84 m?
Metric-English Conversion / Hif¢ah-31Usit ®aiawor
1 cm? 0.155 sq inch

1m? 1550 sq inch

1m? 1.196 sq inch

Some Other Area Conversion /&S 311 &F WUTAUT
1 acre 100 sq m

1 acre 4840 sq yard

1 hectare 2.471 acre

1 sq mile 25900 sq km

1 acre 0.405 hectare
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