Workshop Calculation & Science - Fitter

Exercise 1.1.01

Unit, Fractions - Classification of unit system

Necessity

All physical quantities are to be measured in terms of
standard quantities.

Unit

Aunitis defined as a standard or fixed quantity of one kind
used to measure other quantities of the same kind.

Classification

Fundamental units and derived units are the two
classifications.

Fundamental units
Units of basic quantities of length, mass and time.
Derived units

Units which are derived from basic units and bear a
constantrelationship with the fundamentalunits.E.g. area,
volume, pressure, force etc.

Systems of units

* F.P.S system is the British'system in which the basic
units of length, mass and time are foot, pound and
secondrespectively.

+ C.G.S systemis the metric system in'which the basic
units oflength, mass and time are centimeter, gramand
seconds respectively.

* M.K.S system is another metric system in which the
basic units oflength, mass and time are metre; kilogram
and second respectively.

» S.l.unitsarereferredto as Systems International units
which is again of metric and_the basic units, their
names and symbols are as follows:

Fundamental units of F.P.S, C.G.S, M.K.S and S.I

Fundamental units and derived units are the two
classifications of units.

Length, mass and time are the fundamental units in all the
systems (i.e) F.P.S, C.G.S, M.K.S and S.I. systems.

Example

Length: What s the length of copper wire in the roll , if the
roll of copper wire weighs 8kg, the dia of wire is 0.9cm and
the density is 8.9 gm/cm3?

Solution

mass of copper wire in the roll = 8kg (or)8000grams
Dia of copper wire in the roll =0.9cm
Density of copper wire = 8.9 gm/cm?

Area of cross section of copper wire
xd® 2% (0.9%)

4
Volume of copper wire

=0.636cm?

) Mas§ of copper W|r§ _ 8000grams :898.880m3
Density of copper wire g g gm/cm3
Length of copper wire
Volume of copper wire 3 898.88cm?

P Area of ‘cross section of copper wire - 0.636cm?2
=1413.33 cm

Lengthof copper wire =1413cm.

Time: The S.I. unit of time, the second, is another base
units of S.1., itis defined as the time interval occupied by
anumber ofcyclesof radiation from the calcium atom. The
second is the same quantity in the S.1. in the British and in
the U.S./systems of units.

S.No. | Basicquantity British units Metric units International units
F.P.S Symbol C.G.S symbol | M.K.S Symbol| S.l1Units [Symbol
1 Length Foot ft Centimetre| cm Metre m Metre m
2 Mass Pound Ib Gram g Kilogram kg Kilogram | Kg
3 Time Second ] Second ] Second ] Second ]
4 Current Ampere A Ampere A Ampere A Ampere A
5 Temperature Fahrenheit| °F Centigrade| °C Centigrade| °C Kelvin K
6 Light intensity Candela Cd Candela Cd Candela Cd Candela | Cd




M UInBY M TN Do apelbiuan aaiba( 4o yayualyeqaaiba( alnjesedwa | /L

WN 2J}oW UOMON w By aJjow welbopy | ww N aJjoWI||IW UOIMBN wiq| 100} 8210} punod anbio| ol

(wN)r ajnof r ainol|  [eD 8lojeos nig Hun [euwlisyl ysnug lesH Gl

(wN)P ajnol w-By allow welbopy | wob aJ1oWIuad wels) ary punod-004 MIOAA ‘ABusug vl

aspW aJjow aienbs aJjpwiuad

JW/N alenbs Jad uoymaN ,W/B Jadwelsbopy | ,wo/b alenbs.lad welig ;ui/gql  |yourelenbsuad punod | ssalg‘ainssald €l
(08s/Pr)M nem M nem puooas Jad B3 dy Jamod asloH
098 puoges| 08s puooes

- - /Wby [1adanow weibop | /wob | oas/efewnuld welsy | 29s/q|y Jad punodjoo4 JaMod Zl

(;09s/WbY)N UoIMaN 16 2910} we.bojry| uAp SUAp 10| spunod 90.104 Ll

N uoweN B3 yBrom weliboyry b weli9 ql punod WIS oL

6 welbopy By welboly 6 welo qal (bnjs) punod sse 6

oas/pel puooas Jad uelpey | 2o8s/pel |puodssdtadueipey | 0as/pel puodss.ad ueipey | 29s/6aQ puooas ledealbag Aoojan seinbuy 8
puooes puooas alenbs puo2ag

;09s/W puooasalenbsanayy | ,09s/ul | alenbsiadais) | 098/WI Jaganawnua) 2SN aienbs Jad 1004 uonepleloy /
puooas puooas puooas asenbs puooas

Zo9s/w alenbsiadanep | o9s/w | esenbsiadels| | ;00s/WO Jad asowinua S/ arenbs jad 1004 uolels|a00y 9

09S/W puodssiadasnepy | 29s/w | puodasJad ansy | 99S/wW2 | puodasJad aljpwnuad S/l puo2ss Jad j004 (1eaur) Ayoojo S

29s/W puooasladanely | 08s/w | puodastadensiy| 9es/wo | puocassied aieWiiusd S/ puooas Jad 1004 paadg ¥
aljow aJjaW aJjawua0 100}

cWw/By 2I1gno Jad welbo|y cw/By  |o1gno Jad welbojy | (wo/b 2igno Jad weis JH/al 21gno Jad punod Aisuag e

sl ajpWwoIgND W 2J1oW O1gN e, (WD aJ1anueo 9gnNYd Al 10040IQn9 awn|o/ Z

"y, aspwalenbg W aljpwalenbg| Lwo ajpwnuad alenbg A j00}8.enbg ealy L

loquiAs spunis loquiAs SYIW loquiAs $992 loquAs Sdd
S}uN [euoljeusalu| STILEINETT sjunysnug Amuenb jeoisfyd | oN'S

wajsAs |S pue SN ‘SD’D ‘S'd’d 40 sHuUN paauaq

S)UN |S PUe SY'IN ‘SO’ ‘'S'd’d SHUN pPaAlag pue [epuswiepung - suoldely JIun

¢0’L’L ®sidiaxgy

19}}14 - @2UaID9g @ uonendjey doysyiop




Workshop Calculation & Science - Fitter Exercise 1.1.03

Unit, Fractions - Measurement units and conversion

Units and abbreviations

Quantity Units Abbreviation of unit
Calorificvalue kilojoules per kilogram kJ/kg
Specific fuel kilogram per hour per newton kg/hr/N
consumption
Length millimetre, metre, kilometre mm, m, km
Mass kilogram, gram kg, g
Time seconds, minutes, hours s, min, h
Speed centimetre persecond, cm/s, m/s

metre per second
kilometre per hour, miles per hour km/h, mph
Acceleration metre-per-square second m/s?
Force newtons, kilonewtons N,kN
Moment newton-metres Nm
Work joules J
Power horsepower, watts, kilowatts Hp, W, kW
Pressure newton per square metre N/m?
kilonewton per square metre kN/m?
Angle radian rad
Angularspeed radians persecond rad/s
radianstperisqliare'second rad/s?
revolutions per minute Rpm
revolutions persecond rev/s
Decimal multiples and parts of unit
Decimal power Value Prefixes Symbol Stands for
10" 1000000000000 tera T billion times
10° 1000000000 giga G thousand millintimes
108 1000000 mega M million times
10° 1000 kilo K thousand times
102 100 hecto h hundredtimes
10 10 deca da ten times
107 0.1 deci d tenth
102 0.01 centi c hundredth
103 0.001 milli m thousandth
10 0.000001 micro u millionth
10° 0.000000001 nano n thousand millionth
1012 0.000000000001 pico p billionth




Sl units and the British units:

Energy, work

Power
Fuel consumption

Specific fuel
consumption

Calorificvalue

1 Pa=1N/m?
1 bar =14.5038 Ibf/in?

14d=0.738 ft Ibf

1J = 0.239 calorie
1kJ=0.948 BTU

(1 therm:=100 000 BTW)
1kJ = 0.526 CHU

1 kW =134 hp
1km/L =,2.82 mile/gallon

1 kg/kWh'=1.651b/bhp h
1 litre/lkWh=1.575 pt/bhp h

1’kJ/kg = 0.43 BTU/Ib
1kJ/kg=0.239 CHU/Ib

Quantity Sl unit — British unit British unit — Sl unit
Length 1m=3.281ft 1ft=0.3048 m

1 km = 0.621 mile 1 mile = 1.609 km
Speed 1 m/s = 3.281 ft/s 1 ft/s = 0.305 m/s

1 km/h = 0.621 mph 1 mph = 1.61 km/h
Acceleration 1 m/s? = 3.281 ft/s? 1 ft/s? = 0.305 m/s?
Mass 1kg=2.2051Ib 11b =0.454 kg
Force 1N =0.225 Ibf 11bf=4.448 N

1 MN 1 million newtons
Torque 1 Nm = 0.738 Ibf ft 1 |bf ft = 1.355 Nm
Pressure 1 N/m?=0.000145 Ibf/in? 1 1bf/in? = 6.896 kN/m?

1 Ibf/in?> = 6.895 kN/m?
1ftIbf=1.355J

1 calorie =4.186 J
1BTU=1.055kJ
1TCHU=1.9kJ

1. hp = 0.7457 kW

1 mpg = 0.354 km/L

1 Ib/bhp h = 0.606 kg/kWh
1 pt/bhp h = 0.631 litre/lkWh

1 BTU/Ib =2.326 kJ/kg
1'CHU/Ib = 4.188 kJ/kg
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Prefixes for decimal multiples and submultiples

Use

Units of area

1 Megapascal
1 Kilowatt

1 Hectolitre
Decanewton
Decimetre

1 Centimetre
1 Millimetre

1 Micrometre

=1 MPa =1000000 Pa
=1kW =1000W

=1hL=100L
=1daN =10N
=1dm =01m
=1cm =0.01m

=1mm =0.001m
=1um =0.000001m

UNITS OF AREA

Conversionfactors

1inch

1 mm

1 metre

1 micron

1 kilometre

1pound
1 kg
1 metric ton

254 mm

= 0.03937inch
39.37inch
0.00003937"
0.621 miles

453.6.g
2.205 Ibs
0.98 ton

Units of physical quantities

Square millimetre
Square centimetre
Square decimetre
Square metre

Are

Hectare
Squarekilometre
Squareinch
Square foot
Square yard
Square metre

Acre

1 Acre =100 cent
1 Cent'= 436 Sq. ft.

1 mm?

1 cm? =100 mm?
1 dm? =100 cm?
1m? =100 dm?
1a =100 m?
1 ha =100 a

1km? =100 ha
1sq.in  =6.45cm?
1sq.ft =0.093 m?
1sq.yd =0.84 m?
1 m? =10.76 ft?

1 =40.5a
1 Hectare = 2.47 acres

1 acre =0.4047 Hec

I

UNITS OF LENGTH

Units of length

Micron
Millimetre
Centimetre
Decimetre
Metre
Kilometre
Inch

Foot

Yard
Nautical mile

Tu = 0004mm
1Tmm = 1000 W
1Tcm = 10mm
1dm = 10cm
1m = 10dm
1km = 1000m
1" = 254 mm
1 = 0.305m

1Yd = 0.914m
1TNM = 1852m

Geographical mile 1 = 1855.4m

1 Ground =2400 Sq.ft. tare
1 Hectare = 10000 sq.
metre
Units of weight

i UNITS OF WEIGHT
Milligram - force 1 mgf
Gram-force 1df 1000 mgf
Kilogram-force 1 kgf =1000 gf
Tonne 1t = 1000 kgf
Ounce 1 =28.35g¢f
Pound 1 Ibs = 0.454 kof
Longton 1 = 1016 kgf
Short ton 1 =907 kgf
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me

Work

UNITS OF VOLUME AND
CAPACITY

Units of volume and capacity

Cubic millimetre
Cubiccentimetre
Cubicdecimetre
Cubicmetre
Litre

Hectolitre
Cubicinch
Cubicfoot
Gallon (British)
1cubic metre
1000 Cu.cm

1 cubic foot

1 litre

1 mm3
1cm?d
1dm?
1ms
11

1hl
1cu.in
1cu. ft
1 gal
Tm?d

1000 cm? = 4'litre

1ft3
11t

‘ WORK

Kilogram-force 1 kgfm =9.80665 J
=1000 mm? Metre 1 kgfm =9.80665 Ws
= 1000 cm?® Joule 1J =1 Nm
=1000 dm?®
- 1dm? Watt-second 1 Ws =0.102 kgfm
=100 | Kilowatt hour 1 kWh =3.6x10%J
=16.387 cm? = 859.8456 kcal ;.
— 3
) j853;|7 em I.T.Kilocalorie 1keal,  =426.kgfm
= 1000'itres Power
=6.25 Gallon COWER
=0.22 Gallon @

Circular Unit

Kilogram-force metre/second

1 kgfm/s = 9.80665 W
Kilowatt 1 kW = 1000 W = 1000 J/s
CIRCULAR OF UNIT = 102 kgfm/s (approx)
Metrichorsepower 1 HP = 75 kgfm/s
Radian £ 0736 kW
Relationship between Radian and Degree 1 Calorie =4.187J
. _ 180 ] :
TRadian = — |.T Kilocalorie/hour = 1 keal;, = 1.163 W
180° = n Radian;
= T i
1Degree = 180 Radian
Pressure
Pascal 1 Pa =1 N/m? 1 atm =101325Pa
- 2 /| _ 101325
Bar 1 bar =10N/cm =100000Pa-Torr 1torr = 750 " 133.32 pa
Atmosphere 1 atm = 1 kgf/cm? 1-kgf/cm? = 735.6 mm of mercury
TEMPERATURE
Scale Freezing point Boiling point
TEMPERATURE
Centigrade ('C) 0°C 100°C
Fahrenheit (°F) 32°F 212°F
Kelvin (K) 273K 373K
Reaumur (°R) 0°R 80°R
‘R_ C_ K273 _ °f.32
80 100 100 180
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FORCE

ELECTRICAL
QUANTITIES

Force InC.G.S. System: Force (Dyne) = Mass (gm)XAcceleration (cm/sec?)
In F.P.S. System : Force (Poundal) = Mass (lb) X Acceleration (ft./sec?)
In M.K.S System : Force (Newton) = Mass (Kg) x Acceleration (mtr./sec?)
1 Dyne =1 gm x1 cm/sec?
1 Poundal =11b x 1 ft/sec?
1 Newton =1 kg x 1 mtr/sec? = 10° dynes
1gmweight =981 Dynes
11b weight =32 Poundals
1 kg weight =9.81 Newtons
ELECTRICALQUANTITIES
V Electric potential Vv Volt V(WI/A)
E Electromotive force \Y Volt V(WI/A)
I Electric current A Ampere A
R Electric resistance Q Ohm Q (VIA)
e Specific resistance Qm Ohm metre Vm/A
G Conductance Qf Siemens S
Assignment - Answer the following question.
1 Convert 320 kilometres into.miles b.4Mass
2 Convert 16 tons into kilograms i’ 6504 X kg
3 Convert40inches into centimetres .
i 120mg\= g
4 Convert 8 metres into feet
¢ Force
5 Convert2.5gallons into litres .
6 Convert5 litres into gallons ' b \V'/ kg
7 120°C= °F. \\\W/ —N
8 Expandtheabbreviations of the following d Work, energy, amount of heat
a N/m2 i120KJ = J
b RPM i 300wh = kwh
9 Convertthe following S.1. units as required. e Power
a Length i 02kwW = w
i 34m = mm i 350W = kW
i 102km = mile f Convertasrequired.
i 5N = KN
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Workshop Calculation & Science - Fitter

Exercise 1.1.04

Unit, Fractions - Factors, HCF, LCM and problems

Prime Numbers and whole Numbers
Factor

A factor is a small number which divides exactly into a
biggernumber.e.g.

To find the factors of 24, 72, 100 numbers
24=2x2x2x3
72=2x2x2x3x3
100=2x2x5x5
The numbers 2,3,5 are called factors.

Definition of a prime factor

Prime factoris anumberwhich divides a prime numberinto
factors.e.qg.

57=3x19
The numbers 3 and 19 are prime factors.

They are called as such, since 3 & 19 also belong to prime
number category.

Definition of H.C.F
The Highest Common Factor

The H.C.F of a given group of numbers is the highest
number which will exactly divide all the numbers of that

group.e.g.

To find the H.C.F of the numbers 24, 72, 100
24=2x2x2x3
72=2x2x2x3x3
100=2x2x5x5

The factors common to all the three-numbers are
2x2=4. So HCF = 4.

Definition of L.C.M

Lowest common multiple

The lowest common multiple of a group of nhumbersis the
smallestnumber thatwill contain each number ofthe given
group withoutaremainder.e.g.

» Factorise the following numbers
7,17,20,66,128

7,17 - These two belong to Prime numbers. Hence no
factor except unity and itself.

2
2

20
10
5

Factorsof 20=2x2 x5

2
3

66
33
11

Factors of 66 =2 x 3 x 11

8

-
N
oo

NNNMNNDNDN

valesRE

Factors of 128 =2x2x2x2x2x2Xx2
» Select prime numbers from 3 to 29
3,5,7,11,13,17,19,23,29

» Find theHCF of the following group of numbers HCF of
78,128, 196

2| /78
8. 939
13

78 =2 x3x13

2
2
2
2
2
2

= WO
N.b(b@l\)-bm

128 BPKD2 X2 X2X2X2X2

2| 196
24 98
49

196/=2 x 2 x 49
HCF =2
e FindltCM of 84,92,76

LCM=" 2 84,92,76
2| 42 46,38
31 24,23,19

7,23,19

LCM=2x2x3x7x23x19=36708
e Tofind out the LCM of 36, 108, 60

2| 36,108, 60
218, 54,30
3
3

9, 27,15
3, 9, 5
1, 3, 5

LCM of the number
36,108,60=2x2x3x3x3x5=540

The necessity of finding LCM and HCF arises in subtraction
and addition of fractions.



Workshop Calculation & Science - Fitter

Exercise 1.1.05

Unit, Fractions - Fractions - Addition, subtraction, multiplication & division

Description
A minimal quantity that is not a whole number. Fore.g..

1
E avulgurfraction consists of anumeratorand denominator.

Numerator/Denominator

The numberabove the linein a vulgarfraction showing how
many of the parts indicated by the denominator are taken
is the numerator. The total number of parts into which the
whole quantity is divided and written below the line in a
vulgar fraction is the denominator. e.qg.

13 7

PR

1,3,7 -numerators 4,12 <denominators
Fraction: Concept

Every number can be represented as a fraction.e.qg.

1 5
1 " = 7 Afullnumber can be represented as an apparent

fraction.e.g. (Fig 1)

Fig 1
1 1
4 2

1 1 =

4 2 g

£

Fraction: Value

The value of a fraction remains the same if the numerator
and denominator of the fraction are multiplied or divided by
the same number.(Fig 2)

Fig 2

WSNFI110512

Multiplication

When fractions are to be multiplied, multiply all the
numerators to get the numerator of the product and
multiply all the denominators to form the denominator of
the product. (Fig 3)

Fig 3 :|
{ ) =& =i
= 41 = 4

WSNFI110513

Division
When afractionis divided by anotherfraction the dividend
is multiplied by the reciprocal of the divisor. (Fig 4)

Fig 4

l
Nl

x
Wi

l
ol

WSNFI110514

Addition and Subtraction

The denominators of the fractions should be the same
when.adding or subfracting the fractions. Unequal
denominators must first be formed into a common
denominator. Itis the lowest common denominator and it
is equaltothe product of the mostcommon prime numbers
of the/denominators of the fractions in question.(Fig 5)

Fig 5
&
N[+
1, 1 _ 1+2 3
=4+3= 4 =3
=
Examples

Multiply Eby =
L] 4 3 b

3 /2 6 1

halV . IV §

4 312/ 2
. Divide —by—,

3 3.3 4 1

g -, " _

84 8 3 2
o"Add—and —,



Types of fractions

* Properfractions areless than unity. Improper fractions
have theirnumerators greater than the denominators.

« A mixed number has a full number and a fraction.

Addition of fraction

To add these fractions we have to find out L.C.M of

denominators 2,8,12.
Find L.C.M0f2,8,12
Step 1L.C.M
228,12

2146
1,2,3

Factorsare 2,2,2,3
Hence LCM=2x2x2x3=24

Step 2

11 5 12 3 10
—F—t—=—t+—+—
2 8 12 24 24 24
12+3+10 25 1

Subtraction of fraction

subtract QEfromWior(ﬂg - 91—5)
32 16 16 = 32

Step 1: Subtract whole number first 17 -9 =8

Step 2: L.C.Mof 16,32 = 32

Since number 16 divides the number32
Subtracting fractions = 35
Adding with whole number from Step 1

we get 8+i: 8i
32 32

Commonfractions
Problems with plus and minus sign
Example
solve 33+6——4i—i
4 8 16 32
Rule to be followed
1 Add all whole numbers
2 addall + Numbers
3 Add all - Numbers
4

Find L.C.M of all denominators
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Solution

Step 1: Add whole numbers =3+6-4=5

5 9

. 3 7
Step 2: Add fractions = 4+8 16 32

L.C.M 0of4,8,16,32 is 32

24128-10-9
32

52-19

32

33

1
_7:17
32 32

Step 3: Adding.again with the whole number

3 S
we get 5+71—=6-~
32 32
Examples
Commonfractions
. Multiply
3 4.3 4 3
a —by—=Zxo=—
8 7 =8 7 14
e Division

5 5 51482
a —+7:7X7:2
16 32 16 5

b 4g+31zﬂ+2—14x7

49 _,16

3 °7 377 37273 33

. /Addition

1 1 1

L.CM=248=8

111 4+2+1
— = =
2 4 8 8

o | N

«-Subtraction

1 .3 3
5—-3-=5-3+———
4 4 4
1 3 3
=24—-—=2—_=
4 4 4
9 3 9-3
4 4 4
6 3 1
:—:—:1—
4 2 2



Assignment

1

Convertthe following into improper fractions. 6 Divide
2 1 3 3
a 1lo=__ a —+—=_____ Dpb6+—=
7 4 4 4
b 43~ 3 2
c —+C=
5 47
33 7 Place the missing numbers.
C -_—=
5
C rt the following into mixed b ag=‘I bﬁ—ix
onvert the following into mixed numbers. 3 gy o4 12
12 .
a _— =
_ —=—X
" ¢ B 12
b 36 8 /Add the followings:
14
3
c WY e
18 4. 12
(o] _— =
10
7
Place the missing numbers. b g +Z &
n_x
a3 91— . W
5«48 "6
b 3 42 ; . ’
I | 6—+1—+3=L=
5 X 4 °2 712"
9 X 9 Subtract
c =
14 98 4 2 5 3
I a -~ g% b =——F=
Simplify. 5 5 6 4
45 10 Simplify
a a=
6 3.1 1
a 2———-+-1—=
8 /3 16
b —_—=
12 2
b 2=—-—+8=
12 !
C _——=
14 7 3 .3 1
c 3———+1—-2+—=
Multiply. 9 5 4 2
2 11 Express as improper fractions
a 5x—=
3
a 95—
b —x2=
5
b 3—
3 64
c XZ=
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Exercise 1.1.06

Unit, Fractions - Decimal fractions - Addition, subtraction, multiplication &

division

Description

Decimal fraction is a fraction whose denominatoris 10 or
powers of 10 or multiples of 10 (i.e.) 10, 100, 1000, 10000
etc. Meaning of a decimal number:-

12.3256 means

(1X10)+(2X1)+i+ 2 + S + 6
10 100 1000 10000

Representation

The denominator is omitted. A decimal point is placed
at different positions of the number correspondingto the
magnitude of the denominator

5 35 127 3648

Ex.—=0.5, =0.35 =0.0127,~————=3.648
10 100 10000 1000

Addition and subtraction

Arrange the decimalfractionsin a vertical order, placing the
decimal point of each fraction to be added orsubtracted, in
succession one below the other, so that all the decimal
points are arranged in a straight line. Add or subtract as
you would do for a whole number and place the decimal
point in the answer below the column of decimal points.

Decimal fractions less than 1 are written with a zero before the
decimal point. Example: 45/100 = 0.45 (and not simply .45)

Add 0.375 + 3.686

0.375
3.686

4.061

Subtract 18.72 from 22.61

22.61
18.72

3.89

Multiplication

Ignore the decimal points and multiply as whole numbers.
Find the total number of digits to the right of the decimal
point. Insertthe decimal pointin the answer such thatthe
number of digits to the right of the decimal point equals to
the sum of the digits found to the right of the decimal points
in the problem.

Multiply 2.5 by 1.25

=25x125=3125. The sum of the figures to the right
of decimal pointis 3. Hence the answer is 3.125.

Division
Move the decimal point of the divisor to the right to make
it a full number. Move the decimal point in the dividend to

12

the same number of places, adding zeroes if necessary.
Thendivide.

Divide 0.75 by 0.25
0.25)0.75

0.75 100 75
0.25 100 25
25)75 =3

Move the decimal point in the multiplicand to
therightto one place if the multiplier is 10, and
to two places if the multiplier is 100 and so on.
When dividing by 10 move the decimal point
one place to the left, and, if it is by 100, move
them point by two places and so on.

Example

Allowance allowing 3 mmfor cutting offeach pin, how many
pins can be made froma 900 mm long bar and how much
matérial will beleft out?

Fig 1
22800 | 55.36 12.18

********* =

WSNFI110611

TotallLengthofpin/ =2.25 + 55.36 + 12.18
= 69.79/mm

Cutting allowance. % =3/mm
Total Length =length of pin + cutting allowance

=69.79 mm + 3 mm

=72.79 mm
Lengthofthebar =900 mm
900
No.of pins to be cut = ﬁ =12.394
=12 pins

Left out material = Total length - length of pin +

cutting allowance
=900-12x69.79+12x3
=900 -837.48 + 36
=900-873.48

Left outlength =26.52 mm



Conversion of Decimals into fractions and vice-versa
» Convertdecimalinto fractions

Example

Convert0.375to afraction

Now place 1 under the decimal point followed by as many
zeros as there are numbers

375 15 3
0.375 1000 40 8
3
0375 ==
8

e Convertfractionintodecimal

Example

» Convert % to a decimal

Proceedtodivide % in the normal way of division but put

zeros (as required) after the number 9 (Numerator)

0.5625
16 190000

8l
100
96
40
32
80
80
0

% -05625
16

Recurring decimals

While converting from fraction to decimals; some fractions
canbedivided exactly into a decimal. In some fractions the
quotient will not stop. It will continue and keep recurring.
These are called recurring decimals.

Examples
121
« convert—,—,—
337
1 10000 i
a E = =0.3333 —Recurring
2 20000 .
b —= =0.666 —Recurring
3 3
G - @ —0.142857142 - Recurringj

Method of writing approximations in decimals

1.73556 =1.7356 Correctto 4 decimal places
57343 =5.734 Correctto 3 decimal places
0.9345 =0.94 Correct to 2 decimal places

Multiplication and division by 10,100,1000
Multiplying decimals by 10

Adecimalfraction can be multiplied by 10,100,1000 and so
on by moving the decimal point to the right by as many
places as there are zeros in the multiplier.

+ 4.645x10 = 46.45(oneplace)
*+ 4.645x100 = 464.5 (twoplaces)
* 4.645x1000 = 4645 (threeplaces)

Dividing decimals by 10

A decimal fraction can be divided by 10,100,1000 and so
on, by moving the decimal point to the left by as many
places as required in the divisor by putting zeros

Examples

+ 3.732+10 = 0.3732(one place)

+ 3.732+100 = 0.03732 (two places)

e 3.732+1000 ' ='0.003732 (three places)
Examples

» Reuwrite the following number as a fraction
453.273

453.273
2 7 3
= (4%100) + (5x10)+ (3x 1)+ — + —— + —
10 100 100

273

— 453~

1000

+  Write therepresentation of decimal places inthe given
number0.386

3 - Ist decimal place
8 - lind decimal place
6 - llird decimal place

* Write approximations in the following decimals to 3
places.

a 6.9453 —> 6.945
b 8.7456 ——> 8.746

» Convert fraction to decimal

21 7
—=—=0.875
24 8

» Convert decimal to fraction

00625920 _ 5 _ 1

~10000 80 16
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Assignment

1 Write down the following decimal numbers in the
expanded form.

a 514.726
b 902.524

2 Write the following decimal numbers from the expansion.

2
a 500 +70+5+i+—+i

10 100 1000

1 3 5
b 200 +9+—+—-+——
10 100 1000

3 Convert the following decimals into fractions in the
simplest form.

a 0.72
b 545
c 3.64
d 205

4 Convertthe following fraction into decimals

a —

f 13_
25

5 Addition of decimals
a 4.56+32.075+ 256.6245 + 15.0358
b 462.492 +725.526 + 309.345 +626.602

6 Subtract the following decimals
a 612.5200 —9.6479
b 573.9246 —215.6000

7 Add and subtract the following
a 56.725+48.258 —32.564
b 16.45+124.56 + 62.7 - 3.243

8 Multiply the following
a By10,100,1000
i 3.754x10
i 8.964 x 100
i 2.3786 x 1000
v 0.005x 1000

b Bywhole numbers
i 84x7
i 56.72x8

¢ Byanother decimal figure (use calculator)
i 15.64 x,7.68
i [2.642x1.562
9 Dividethefollowing

62.5

a
25

64.56
10

0.42

. Sl
100
48.356

1600

d

10 Division

11 Change the fractioninto a decimal
: 5
i 1=
8

2
25

12 Findthevalue
20.5x40+10.25 + 18.50
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Workshop Calculation & Science - Fitter Exercise 1.1.07

Unit, Fractions - Solving problems by using calculator

A pocket calculator allows to spend less time in doing

tedious calculations. A simple pocket calculator enables
to do the arithmetical calculations of addition, subtraction,
multiplication and division, while a scientific type of calculator - | Subtraction key
can be used for scientific and technical calculations also.

Addition key

No special training is required to use a calculator. Butitis X Multiplication key

suggested that a careful study of the operation manual of
the type of the calculator is essential to become familiar
with its capabilities. A calculator does notthink and do. It )
is left to the operator to understand the problem, interpret E Equals key to display the result
the information and key it into the calculator correctly.

+ Division key

Constructional Details (Fig 1) . Functionkeys
Fig 1 T | Pikey
Dieplay
otfon Jx | Square rootkey
[m] [me]/he]
[m] o, 1 Percentage key

L] [7] L&} o] (=]
[e ] [a] [87Fe] [£]
[wx] [1] 2] [8s][x] +/- | Sign change key,
[+-] [o] (B ool &t

WSNFI110711

x2 | Square key

Thekeyboardisdivided intofive clearand easilyrecognizable
areas and the display.

Reciprocal key

><[~

* Data entry keys
The entry keys are from | o | .2t to\| o * Memory keys
and a key for the decimal point |:| \ M+ Store the'display number
e Clearing keys
These keys have the letter ‘C’ M+|“The displayed value is added to the memory
M-| The displayed value is subtracted from the
C CLR | Clear totally memory

MR|RCL| The stored value is recalled on to the
display

CE | Clear entry only

cMl > Imc| Clear memory

15



Further functional keys included in Scientific calculators
are as shown in Fig 2.

Fig 2

DISPLAY

oo
I
I
I

0
FUNCTION ’,J
s @m0 o

MEMORY/ = |

STORE KEYS [j 2 B

WSNFI110712

SCIENTIFIC CALCULATOR

Fortrigonometricfunctions and

forbrackets

Exp| Exponent key

Some ofthe keys have coloured letteringabove or
belowthem. Touse afunctionincoloured|ettering,
press INV key. INV will appear on the display.
Then press the key that the coloured lettering
identifies. INV will disappear from the display.

log| [INV] | 10*

to obtain the logarithm of the dis-

played numberandthe antilogarithm of the displayed value.

T

INV| |R=P] {5 convertdisplayedrectangular coordinates

into polar coordinates.

INV] [PR| {0 convert displayed polar coordinates into

rectangular coordinates.
+ The display

The display shows the input data, interim results and
answers to the calculations.

The arrangement of the areas can differ from
one make to another. Keying in of the numbers
is done via. an internationally agreed upon set
of ten keys in the order that the numbers are
written.

Rules and Examples:

e Addition: Example 18.2 + 5.7

Sequence

Input Display

Input of the 1st term
of the sum

Press + key

Input 2nd term of the
sum. the first term
goes into the register

Press the = key

(1 8 L] [2] 182

18.2
L] 5.7
=] 23.9

e Subtraction: Example 128.8 - 92.9

Sequence Input Display
Enter the subtrahend (8[] (8] 12838
Press - key [-] 128.8
Enterthe minuend.

The subtrahendgoes Ol2.] 0] 929
into the reqister

Press the = key [=] 35.9
* Multiplication: Example 0.47 x 2.47

Sequence Input Display
Enter multipliéand ] 0.47
Pressx key 0.47
Enter multiplier,
multiplicand goes L1 7| 247
toregister
Press = key =] 1.1609
* Division: \Example 18.5/2.5

Sequence Input Display
Enter the dividend L] 18.5
Press = Key (=] 18.5
Enter the divisor
goes to the register 21[] 25
Press = key (=] 74
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» Multiplication & Division:
Example : 2.5x7.2/4.8x1.25

e Percentage: Example 12% of 1500

Sequence Input Display
Enter 2.5 D 25
Press x key 2.5
Enter 7.2 [7][- ] 7.2
Press + key EI 18
Enter Open bracket
Enter 4.8 B8] | 48
Press x key 4.8
Enter 1.25 [ ][2] [5]| 1-25
Enter Close bracket 6
Press = key B 3.0
» Store in memory Example (2+6) (4+3)

Sequence Input Display
Workout for the first 2
bracket ,
6] 6
Kl 8
Store the first result in , 8
X or
Workout for the 4
2nd bracket ,
3
= 7
Press x key 4
Recall memory or 8
Press = key EI 56

Sequence Input Display
Enter 1500 lo][o]| 1500
Press x key 1500
Enter 12 12
Press INV % 12
Press = key E| 180
* Square root: Example 2 ;./3x5

Sequence Input Display
Enter 2 2
Pressi/a key 1414
Press + key 1.414
Press bracket key 1414
Enter.3 3
Press \/5 key 1.732
Press X key 1.732
Enter5 5
Press ./a key 2.236
Press bracketclose key 0 3.873
Press = Key =] 5.2871969

B 5.2871969

Vsl
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\2+ 43x5 = 5287

e _Common logarithm: Example log 1.23

Sequence

1] L] [2] 18] frog]

Input

a

e Power: Example 123 + 302

Sequence

[1][2] [+ ][3][o] nvilx]

Input

[

Display
0.0899051

Display
1023
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Before starting the calculations be sure to
press the ‘ON’ key and confirm that ‘0’ is

Never use volatile fluids such as lacquer,
thinner, benzine while cleaning the unit.

h the display.
shown on the dispiay * Take special care not to damage the unit by
* Do not touch the inside portion of the calcu- bending or dropping.
lator. Avoid hard knocks and unduly hard

pressing of the keys.

¢ Donotcarrythe calculatorinyourhip pocket.

¢ Maintain and use the calculator in between
the two extreme temperatures of 0° and 40°
C.

Assignment

1 Using calculator solve the following

a 625+ 3467 +20 +341+6278 =

b 367.4+805+0.7 +7.86+13.49=__ 7
C

d

(389-12.2)x(842-0.05-2.6) _
(3:8920.021)x (28.1+17.04) ~

2a = 450 mm(major axis)

0.043 +1.065 +13.0 + 34.76 +421= 2b = 250mm(minor axis)

47160 + 1368.4 + 0.1 + 1.6901 + 134.267 =

Perimeter ofthe ellipse
- A=__  metre?
2 Using calculator simplify the following ; HintA=mtxaxb
a 24367-4385=_ \ unit?
b 9.643-0.7983 = 3 @ =782 mm
c 4382.01-381.3401=__ a=136°
d 693.42-0.0254 =__ Area of the sector
3 Using calculator find the values of the following % DR
a 23x87 =
b 1376x0.81 = HmtA:ndeX a
c 678x243 = 4 360°
d 075x024 =__ 9 Fig 3 d =1.25 metre
4 Using calculator solve the following V= dms
a 224343 = VVolume of sphere
b 4131+243= Hintvzgnr3
c 469890+230=__ :
d 3.026+089=__
10 — L = 1.2 metres
5 Solve thefollowing Fig 4 \ B =06 metre
1170x537.5 = g H =0.5 metre
13x215 5 < 'p'(rho)density of steel
28.2 x18 x 3500 _ minkg % =7.85 kg/dm?
1000 x3x 0.8 m = kg

6 Solve the following (mass ‘m =V x p)

(634 +128)x(384-0.52)
8x0.3
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