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1. 7= (UNITS)

ezt (Necessity)
a¥ft sifaes wramet &t TUET " ATl § ST shr g |
Hq=F (Unit)

AT &7 TR T0 Th1E &1 STat @ {3 a8 T 1 U s1eef
st fAfoaa AT © ot ST S R & gEsy Arre &
= % forg fear strar & |

Faft®eoT (Classification)

AT ATAF A I ATAF - TE 37 THR H (620 & |
Hagda a1 (Fundamental units)

TS, SHATT AT AT &7 q0=AT & qF |

gt #TA® (Derived units)

3 ATAF TAVA ATAHT & T BT & S FAHT (T TeAs[d ATt
T gra= BT @ | IaT. & 7w earser, o\, gara, 9 ge |
At i yonteat (Systems of units)

— F.P.S yurrelt farfesr gomeft & forad awats, germam @i a5
& AT ATAF FAM: FE, THS A qF0E ¢ |

— C.G.S yurrelt #fge gurredt @ fSoraw awag, g=wme Y a9
& AT ATAFH FAM: HfHET, T AT T € |

— M.K.S qurreft us ¥ afgs goredt & e o, fie =fiv
T % oy " Fwwe: fiew, e o dwve € |

—  S.|. 9T FT Fooi Teh AL IGT TUITeAT & &7 § gtar & forad
Afgw A goryd ArAF 3% AW AR e e\ wmr €

AT ATAF

TR e T e
KECIES Hrex m
FIAH et Kg
T EEACS s
T T A
AT e K
SEHTIT At AT FeeT Cd

AT HT (IO 3T TH & S(AT & - ATIHA ATAF AR AT
7 |

TS, FANE A aw @+t yonfert (srrfq) F.P.S, C.G.S,
M.K.S =T S.I. & Haya A= € |

e (Length) : @19 & AT &1 U et &7 =@ 800 g © e
250 g @Teft et 7 gow & | af ax & &me 0.9 mm e av
T 9 forae am #t =g A TEr F |

& (Solution) :

e 72 F i #7 g0 = 800-250 = 550 g = 0.55 kg.

UF F HieY aid &1 g=@aE 8.95 x 1000 = 8950 kg.

Aqa: O 9T F aid ¥ /=

=0.55/8950

=0.00006615 m®*=61.5x10%m?

wire,, T ST &% = 1t/4 x (0.9)%(1000)
=0.635 x 10°m?

I qI HY AT

=61.5x 10°m?0.635 x 10-°m

= 97 HeX T (96.850 m)

| (Time) : T97 FT S.|. 7T% UF A S.| FT ATIYA A1%
2 | 38 Hfraw, werw & A9 A wrewal #1 T § aenaarer
TuT % &9 ¥ qfesriva e smar € | v S, fafewr siw
U.S. gortferat & wT=ehl 6t @6 77 & |

S.1. soTrert & s A7 (Derived units of S.1. system)

T LIEED e
&% (Area) Square metre m2
gf=mor (volume) Cubicmetre m?3
T (Density) Kilogram per cubic
metre kg/m?®
3T (Velocity) Metre per second m/s
g (Acceleration) | Metre per second
persecond m/sec?
a1 (Force) Newton N(kgm/
sec?)
CEIENGEIC) Newton persquare
(Pressure, stress) metre N/m?
A FHT AT
(Momentofforce) Newton metre Nm
FE, ST, A
(Work,energy,heat) Joule J(Nm)
orfts (Power) Watt W(J/s)




AEF AW "o (Units and abbreviations)

ATAT ATE ATAF FT HAAHLOT

et w1 (Calorific value) kilojoules per kilogram kJ/kg
megajoules per litre MJ/I

ffeaa gu @ kilograms per kilowatt hour kg/kWh

(Specificfuel consumption)

wTs (Length) millimetres, metres, kilometres mm, m, km

g1 (Mass) kilograms, grams kg, g

guyg (Time) seconds, minutes, hours s, min, h

1T (Speed) centimetres per second, cm/s, m/s
metres per second
kilometres per hour, miles per hour km/h, mph

Fgfe (Acceleration) metres-per-second per second m/s?

a (Force) newtons, kilonewtons N,kN

et (Moment) newton-metres Nm

FT (Work) joules J

arf<w (Power) horsepower, watts, kilowatts Hp, W, kW

ga1d (Pressure) newtons per square metre N/m?
kilonewtons per square metre kN/m?

& (Angles) radians rad

Fiforr =mer (Angular speed) radians per second rad/s
radians-per-second persecond rad/s?
revolutions perminute Rpm
revolutions persecond rev/s

T IUTF A ATAF F 90T (Decimal multiples and parts of unit)

ot 9ra¥ (Decimal power) — IwaEd (Prefixes) g (Symbol) | Fwear o & (Stands for)
10™2 A tera T billion times
10° giga G thousand million times
106 mega M million times
10° kilo K thousand times
102 hecto h hundredtimes
10 deca da ten times
10 deci d tenth
102 centi c hundreth
103 milli m thousandth
10° micro n millionth
10° v nano n thousand millionth
102 pico p billionth




S| wr® ¥ R fafes 7= (SI units and the old British units) :

wT=T (Quantity) Sl 7w — s wm== ffew s — S| wew
wTE (Length) 1m=23.281ft 1ft=0.3048 m

1 km =0.621 mile 1 mile = 1.609 km
T (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
g (Acceleration) 1 m/s? = 3.281 ft/s? 1 ft/s?2 = 0.305 m/s?
=T (Mass) 1kg=2.2051b 11b=0.454 kg
& (Force) 1N =0.225 Ibf 11bf=4.448 N

(1 MN = meganewton = 1 million newtons)
Famget (Torque) 1 Nm = 0.738 Ibf ft 1 Ibf ft = 1.356 Nm
&1 (Pressure) 1 N/m?=0.000145 Ibf/in? 1 Ibf/in? = 6.895 kN/m?

1T, ®1& (Energy, work)

of<h (Power)
gy @d (Fuel consumption)

fafire Sem =9 (Specific fuel consumption)

Fuftar 71 (Calorific value)

1 Pa=1N/m?

1 bar = 14.5038 Ibf/in?
1J=0.738 ft Ibf
1J=0.239 calorie

1 kJ =0.9478 Btu

(1 therm =100 000 Btu)
1kJ =0.526 CHU

1kW =1.34hp

1 mpg =0.00354 1/100 km

1 kg/kWh = 1.65 Ib/bhp h
1 litre/kWh=1.316 pt/bhp h
1 kJ/kg = 0.4303 Btu/lb

1 kJ/kg = 0.239 CHU/Ib

1 Ibf/in? = 6.895 kN/m?
1 ft1bf=1.3558 J

1 calorie =4.186 J
1 Btu = 1.05506 kJ

1 CHU = 1.9kJ

1 hp = 0.7457 kW

11/100 km = 3.6248 mpg

1 Ib/bhp h = 0.6088 kg/kWh
1 pt/bhp h = 0.76 litre/lkWh

1 Btu/lb = 2.324 kJ/kg
1 CHU/Ib = 4.1868 kJ/kg




YA # AEETRE & § TIH AT A IAH! T

H=T (Quantity) Hq= (Unit) ==t (Explanation)
a1 (Force) F  Newton N 1 Newton sef 3% G & ST 1 Kg aTet 39T &t
1m/s? &t argf dar & | 1N = 1 kg m/s2
ga1d (Pressure) P Newton — 1 Newton sfa square metre (1 pascal)
persquare %2 39 g & AT ST 1 N & BE 1 m2F &%
metre B & TrET | 3T ST & |
Pascal Pa 1Pa =1 N/m2 1 Bar (bar) 100 000 Pa & fog
g A T |
AT ¢F e Newton per —] 7E 9% TH g 59 1 Newton per square metre
AT FEEET 3T square N (1 pascal) ater #%fa ¢80 & @17 1 n & a1 m?
¥ 37 (Normal stress metre ) m2 SEse a¥ fRar sar & | gferfafR & sme
tensile or compressive T § Bt 30 A &1 Ft N/m?F &9 §
stress Shear stress) wree fEFar StTaT @ 11 N/m2=1000 000 Pa=1MPa
T Ff W Joule J 1 Joule 37 & & G & W@ 1 N & a1 5
FUTAT & AT femfarweamamRM RWF 1m
(HeatEnergy AW a8 AT & |
Quantity of heat) 1J=1Nm=1Ws =1 kgm?/s?
3600 000 J =1 kWh
q T AT M[ Newton Nm 1 Newton 38 a& sTqul & &9 € it 1N F ®i
(Moment of a force) metre J AT 1 mF Y F IATE F TRH @ET ITT
(torque) joule gar & | of 1 N and the lever arm of .
1TNm=1J=1Ws=1kgm?/s?
aTfeh Tt JaTe ] P Watt W 1 Watt 38 9Ta¥ & @09 & S 1s & a9 &
(Power Energy flow) _| 1J & ot | qRafda gar & |
=T yaTe (Heat flow) @ Watt % #TaI% &I volt ampere & &7 apparent
electric power & & ¥ Iwifd f3ar Srar &
TW=1J/s=1Nms=1VA
farfore g —1 M Joulewfr — J 1 Joule ufr kilogram ST ¥ WTAT ¥ AT & W
(Specificheatvalue) kilogram ‘ KO 1 kg ¥ FemT A OO = & st o 1 J I A
- B Blear & |
g99 Td (Fuel gramsfa | 9 1 gram kilowatt-hour 1 g =@ % 1kwh #14 &
consumption) P kilowatt-hour kwh  eRmaaret 99 @ad % 9 € |
ATIHT T Kelvin K 1 Kelvin 9Tt & fguer qrgve & araam &7 273. 16
(Temperature) JHTSTEAT® e gtar € |
faga e I Ampere A 1 Ampere &TRT &1 a8 9Tfth & T 1m #T g4 9% &t

(Electriccurrent)

qUTAY Fraded! ® o im 0.2.10 N &1 u&
TATFEISTEATING BIE ATl & |



[EESELCE]

(Electricvoltage)

ot TfaeeT

(Electric resistance)

ERIEFCA I

(Electricconductance)

[ECCEARIEL

(Quantity of electricity)

U Volt

R Ohm

G Siemens

Q Coulomb
ampere-second

Y S UF 91g A1eAa foraw 1 W & o1 & 3t faegett &
= 1 A FIER dF FEr Sar € ar 39 ar faget
& &t % aleers & aaT & | 1 Volt

y 1 Ohm 39 faga wfawy & amEs & 59 U o1g T
% a1 fargatt & o= 1 V 7 dtees Fiewe yarfed &t Tl
&l |

S 1 Siemens 1ohm faga afawre & faga aewar &
FET ¢ |

C 1 Coulomb fa=a &t I8 wraT & aw&a< & S

As T AEF A 1sFH AT { 1A F faga o 7 yarfed

gdre |

T ARIIT T AT UTF JqAdF Ut % forg Iuast (Prefixes for decimal multiples and submultiples)

Iaa@t (Prefix) a7 (Value) =T (Use)

Mega M 1000000 106 1 Megapascal =1 MPa =1000000 Pa

Kilo k 1000 108 1 Kilowatt =1 kW =1000 W

Hecto h 100 10? 1 Hectolitre =1hL =100L

Deca da | 10 10 1 Decanewton =1daN =10N

Deci d 0.110™ 1 Decimetre =1dm =01m

Centi c 0.01 102 1 Centimetre =1cm =0.01m

Milli m 0.001 107 1 Millimetre =1 mm =0.001 m

Micro 0.000001 10-° 1 Micrometre =1um =0.000001 m

. . Micron 1w = 0.001 mm
AT F1F (Conversion factors) Millimetre 1 mm = 1000

1inch = 254mm Centimetre 1cm = 10 mm

1 mm = 0.03937inch Decimetre 1dm = 10 cm

1 metre = 39.37inch Metre Tm = 10dm

1 micron = 0.00003937" Kilometre 1km = 1000 m

1kilometre = 0.621miles Inch "= 25.4mm

1 d - 4536 Foot 1" = 0.305m

1pk°“” - 220'5% Yard 1Yd = 0914m

1 9 viot - e S Nautical mile 1 = 1852m

mefricton = B.98ton Geographicalmile 1 = 7420 m

wifasw wr=et & 7 (Units of physical quantities)

UNITS OF LENGTH




&% & A (Units of area)

@ AT AR
AT F ATAH
[ ] UNITS OF AREA
(STheT & ATF)
AT AT 7T & A (Units of volume and capacity)
Square millimetre 1 mm?2 ...
Square centimetre 1cm? =100 mm? Cubic millimetre mm?
Square decimetre 1 dm? =100 cm? Cubiccentimetre 1cmd =1000 mm?
Square metre 1m? =100 dm? Cubicdecimetre 1dm®*  =1000dm?
Are 1a =100 m? Cubicmetre Tmd =1000 dm?
Hectare 1ha =100 a Litre 11 =1dm?
Square kilometre 1km? =100 ha Hectolitre 1 hl =100
Squareinch 1sqin  =6.45cm* Cubic inch 1cu.in =16.387 cm?
Square foot 1sq.ft  =0.093 m? Cubicfoot 1cu.ft =28317cm?
Squareyard 1sgq.yd =0.84 m? " _
Square metre 12 —10.76 f2 Galloln (British) 1 gal =4.541
1cubic metre Tmd = 1000 litres
Acre 1 =405a 1000 Cu.cm 1000 cm? = 1 litre
1 Acre = 100 cent 1 Hectare = 2.47 acros 1 cubic foot 11t =6.25 Gallon
1 Cent = 436 Sq. ft. lacre  =0.4047 Heg 1litre 1t =0.22 Gallon
1 Ground = 2400 Sq.ft. tare #T (Angle)
1 Hectare = 10000 sq.
metre
o
WX % A (Units of weight)
1 afRfewer s (Centessimal unit)
i WX & ATAF
1 Right Angle = 100 grade (1009)
— 1 grade (19) = 100 Minute (100°)
Milligram-force 1 mgf
1 minute (1) = 100 second (100”)
Gram-force 1df 1000 mgf
Kilogram-force Tkgf  =1000gf 2 JFERHAA AF (Sexagesimal unit)
Ton 1t = 1000 kgf
1 Rightangle =90 Degree (90°)
Ounce 1 =28.35¢f
1Degree (1°) =60 minute (60’)
Pound 1 lbs =0.454 kgf
Tminute (1) =60 second (60”)
Longton 1 = 1016 kgf
Shortton 1 =907 kgf 3 gumR # (Circular unit)
77T (Time) If== (Radian)

Relationship between Radian and Degree

TIME
1Radian 180°

T
180° = rRadian;
Second 18 T
1Degree = 7an Radi
Minute 1 min 60 s 9 780 Hadian
Hour 1hr =60m




1 (Work) oit (Power)
* WORK i POWER
Kilogram-force 1 kgfm =9.80665 J Kilogram-force metre/second
Metre 1 kgfm =9.80665 Ws 1 kgfm/s =0.80665 W
Joule 1J =1Nm=1Ws Kilowatt 1 kW = 1000 W = 1000 J/s
Watt-second 1 Ws =0.102 kgfm =102 kgfm/s (approx_)
Kilowatthour 1 kWh =3.6x10°J Metric horse power 1 HP = 75 kgfm/s
=859.8845 kcal . =0.736 kW
|.T Kilocalorie 1 keal,  =426.kgfm |.T.Kilocalorie/hour = 1 kcal, = 1.163 W
I (Pressure)
Pascal 1Pa =1 N/m? 1 atm =101325Pa
10132
Bar 1 bar =10N/cm? =100000 Pa-Torr 1 torr = 763(; >
Atmosphere 1 atm = 1 kgf/cm? 1 kgf/cm? = 735.6 mm of mercury
IS:1980 (Part111)-1961 =% 1S:3616-1961
St @Eme (Geometrical quantities)
fRrem wifew 7 TEREE @ | S| A = s, s GEOMETRICAL
QUANTITIES
I KECIES m Metre m
h E1E) m Metric m
b EISIES m Metre m
r EE m Metre m
d I m Metre m
ds feam &t ArerE m Metre m
S AT it =g m Metre m
A (S) AT m? Square metre m?
V(v) afHTT m? Cubicmetre m?3
o.B,y etc | &ror ° Radian (1 rad = 57.3°) rad
A AT AT km Kilometre km
lla FTHA FT Yoheg HATRAC cm?* Metre to the fourthpower m*
AT (MASS)
m FHATT kg Kilogram kg MASS
c,p AT g/cm? Kilogram per cubicmetre kg/m? —
y -
1,J Al ATE gt kg, m2  Newtonmetre m
(STEATMHF AR 1% A1) squared N, m?




a7 (TIME)

T U AT qHT HT AL S Second s

n qor g T I/min Reciprocal second I/s

u,v,w,c AT =T m/min Metre per second m/s

® Fforr 3T rad/s Radian persecond rad/s

g o firae & agfe m/s? Metre persecond squared  m/s?

a EREIT- m/s? Metre per second squared  m/s?
fererer m/s? Metre per second squared  m/s?

e #¥ 3919 (FORCE AND PRESSURE)

F EC) kgf Newton (1kgf=9.80665N) N(kgm)

G(P,W) Y kgf Newton N(kgm)

Y fafsre W kgf/m? Newton per cubic metre ~ N/md

M a HT AT kgf.m Newton metre N.m
(= x )

p FATT (/& =THeT ) kgf/cm?  pascal, Newton per Pa,N/m?

square metre

p UL FATETd kgf/mm?  bar (1 bar =10 N/m)

p AYEIIT AT kgf/mm?  bar

E A= T AT kgf/mm?  Newtonpersquaremetre ~ N/m?

G AT AT kgf/mm?2  Newtonpersquaremetre ~ N/m?

w,(f) YT FHT IO No Unit

arHTE (TEMPERATURE)

& (Scale) et fasg (Freezing point) Fu fa=g (Boiling point)

Centigrade (°C) 0°C 100°C

Faranheit (°F) 32°F 212F

Kelvin (K) 273K 373K

Reaumur (°R) 0°R 80°R

R_ 2C_ K273 _ of.32

80 ~ 100 100 180

FORCE AND
PRESSURE

TEMPERATURE




ar, &4, F&1, a0 (HEAT, WORK, ENERGY, FORCE)

AW Eae kgfm Joule (1 Joule=1N.m) J(Nm)
P o1k kgfm/s  Watt W (J/s)
E,W Tt kgfm Joule J(Nm)
n &Rt - - -
W,AE,Q T & 71T kcal Joule J

fafere e kcal/ = Joule per newton per JIN.°K

kgf’C | degreeKelvin

S FATARAT kcal/ Joule per metre per J/ms°K

F EE) mh°C second perdegree
Kelvin

In C.G.S. System : Force (Dyne) =Mass (gm)XAcceleration (Cm/sec?)
In F.P.S. System : Force (Poundal) = Mass (Ib) X Acceleration (ft./sec?)

In M.K.S System : Force (Newton) = Mass (Kg) x Acceleration (mtr./sec?)

Itmeans =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 = g Dyne = 980 Dynes

11b weight = g poundal = 32 Poundals

1 kg weight = g newton = 9.80 Newtons

HEAT, WORK,
ENERGY

féregr mam (ELECTRICAL QUANTITIES)

eifRe TR Vv Volt V(WIA)
TAFE AT BIE \% Volt V(WIA)
ERIEFE o A Ampere A
Tarfaes TR Q Ohm Q (V/IA)
afirfes TR Qm Ohmmetre Vm/A
FreFeH Q! Siemens S

ELECTRICAL
QUANTITIES




v (ASSIGNMENT)

O Td J19

1

fdemgeme fAeforfaa & aafomg
a 5 yards #t metres &

b 15 miles #t kilometres &

c 7 metres &t yards #

d 320 kilometres #t miles ®

gaferg (Convert):

a 5 pounds &t kilograms ®
b 8.5 kilograms &t pounds #
¢ 5ounces # grams ®

d 16 tons #t kilograms ®

gaferg (Convert)

a 40 inches #t centimetres &
b 12 feet® metres ®

c 5 metres &t inches ®

d 8 metres #i feet &

4 sgferg (Convert) :

10

a 234 cubic metres #T gallons &
b 2 cubic feet #T litres &

c 2.5 gallons # litres & -
d 5 litres #t gallons # -
fAaferfaa get & S fifsw |
a 120°C = °F.
b 8mm= inches

12 mm = inches
e MY T Y ¢

T ET 40 miles &A1= % forg UF gallon & fRama & o
ECila

&1 ST 120 kilometer 3 ar=m H¥AT € | Litres # S@e &
T Eq T BRI ?

fauw T metric 9= % British 7T o :

a Seconds, minutes, Hours

b Grams, Kilograms

Litres, Cubic meters

o O

Square centimeter, Square kilometer

8 fr=ferfaa @fera =4t &1 fawe 3 :

km/L
N/m?
KW

m/S?
RPM

® o O T QO

9 smEvEFAgER At S.1. At # a5 ¢

a @@ (Length)
i 34m =
i 1.2m =
i 0.8m =
v 0.02km =
v 10.2km =
Vi 6m =
vii 18 m =
vii 450m =
ix 8cm =
x 0.06 km =

b g=\T (Mass)
i 6509 =
i 300cg =
i 89 =
v 120mg =
v 8dag =
Vi 25¢ =
vi 2.5¢ =
vii 350mg =
ix 20cg =
x 0.05Mt =

¢ 9o (Force)
i 12N =
i 26N =
i 800N =
v 145kg =
v 25kg =

mm
cm
mm
cm
mile
km
mm
km
km

mm

kg

dg
g
mg
mg
kg
mg
mg

kg



d &M, =, ST & AT (Work, energy, amount of heat)

i 2Nm
i 50 Ncm
i 120KJ
v 40J

v 40J

vi 300wh

e @ifw (Power)
i 200 mW
ii0.2 kW
i 300 kW
v 2.108W
v6.104 kW
v 2W
vi 350 W
vii 0.08 W

ix 2x103kW =

x0.04 W

Ncm
Nm
J

KJ

f

AAHIHATIA T&A
i 3Nm

ii2J

i 12J

v

3 Nm/s

v8 Jis

vi

Vii
Viii
ix
x12

Xi

5N

5 Ws
3KJ
18 J/s
W
kJd/s

11



2. % X squits (Factors and Fractions)

FWT H=TY R qui =g (Prime Numbers and whole Numbers)

** (Factor)

HLE 98 SDIEl AT & S aSt AT & FHET | fawrierd &t
g | IeTe & fou

24, 72, 100 H@1t & IO AT HLAT
24 =2x2x2x3

72=2x2x2x3x3
100=2x2x5x5

@Iy 2,3,5 FT¥F Feadldl & |

T FIE &t v (Definition of a prime factor)

ST e HTL a8 H@AT & ST ST AT Ht HIEH | faarfora
FLAT & | IR

57=3x19

Y 3 X 9 9T de=Td & |

% ZETTT Y STHTST H&ATY FEadTdl & it 3 31 19 off sty
gt & ait ® oAt § |

I=qH AW FF (H.C.F) : gf¥wmr (Definition of
H.C.F)

Ieqaw A w1¢E (The Highest Common Factor)

Heet & UF qq8 H I=aH AW F¢E (H.C.F) 98 aad ast
HEAT BTt & ST I qHE A AT FE@ATHAT FF TF &7 § farfora
FAT & | 3T

24,72, 100 &7 I=aw A && (H.C.F) T1a F¢ & forg
24=2x2x2x3
72=2x2x2x3x3
100=2x2x5x5

FTCE AT AT derrei & forg s € - 2 x 2 = 4. 3Aforg I=aw
9 F1<F (HCF) = 4.
A 7 Jorw L.C.M &t afwran (Definition of L.C.M)
AT AT o (Lowest common multiple)
HEATAT & UF T HT AW AW UF I8 qqE Siel GE@AT ©
o 37 aqe &1 geF @@y famr G ow F 8 | 3Tre
fraforfaa dwermett #t #reH 7 are
7,17,20,66,128

12

7,17 - T€ ST AT HEATAT & A 3 @ | o1 SHHT
THE AT @ F ATl HE HEh A8 & |

0FFNFEE=2x2x5

220
210
)

2|66
3

128F FNH S =2X2X2X2X2X2X?2
128

NNNNNDDN

MR

3&29 % & wfawrswr der 94

3,5,7,11,13,17,19,23,29

freaforfaa destt & a9E FT I=dH a1 FEE J1d Fe |
78,128,196

78=2x3x13

2| 78
3] 38
13

128 =2x2X2Xx2x2Xx2x2

2|128
2/ 64
232
2
2
2

219
2




*  84,92,76 T FAAH AT T A1d X (LCM) 2| 36,108, 60
2118, 54,30
LCM = 3/ 9, 27,15
2| 84,92,76 3.3.9 5
2| 42,46,38 1, 3, 5
31 .21,23,19 . . .
7 23 19 AAH FE#AT O (LCM) 3 Afaaw ais &1 (HCF) &
% U I e MY T F FH A & |
LCM=2x2x3x7x23x19=36708

« 36, 108, 60 FT FAAH & o (LCM) S1d & & forg
36,108,60=2x2x3x3x3x5=540

13



squits (T sraemeume @i aRksmemd) (Fractions (Some concepts and definitions))

aui= (Description)

AYUTTF UF Siel & 98 95 o UF I0F AT 781 ardl | ITe<
% forg 1/5 us sty sifres d@wer & o sfer-ris (numerator)
HIX W% (denominator) & |

H-Torsw /W F (Numerator/Denominator)

@ % FIL H HAT UF & AU © AT T8 oIt & 3 Aot
(denominator) & fhaa s & afdr ST € I SHA-UTE
(numerator) F&d & | EYUF ATAT & ot foba womt & farsfora
faFa STt € @' T F A= 1 grew AqnE @ o e Fed
g | IeTEw

1,3,7

4 412

1,3,7 - {9-701% (numerators) 4,12 - #1Tstsk (denominators)
e |

srquTis : st (Fraction: Concept)

YT ST H AQUF & &7 H T a1 1 Fhed1 & | I

I 5

IZ:Z" TF IUF S T g AQUF & &9 § T a1 T

TasdT & | Igmexwr  (Fig 1)

Fig 3

s (Division)

S UF AYOIE gAY AYUiE & farord fm smar @ ar s
F ITEETRE o & o Sar € | (Fig 4)

Fig 4

. 3 1. x1 1

1
2 1 2 X 3 6

HtT ¥ we™ (Addition and Subtraction)

ST STYUTTRT &1 STIST AT SSTAT SATAT & AT STUITH & Wi qwT
B AT | STAATT WISTH &1 TEol 63 WISTH & & § A1 A1 |
TE FAAH AMAT AIAF & AT (AR AN & qaires ave
AT 3 & U Wistwt & a8 ¢ | (Fig 5)

Fig 1

QUi : W= (Fraction: Value)

AT TF AUTF HEAT T SHA-T0E AT AT THA FE&AT & 0T
ST AT el STY dat IaT 71 J87+ &ar & | (Fig 2)

Fig 2

R (Multiplication)

ST SAQUITERT T IOHAT & AT @t s{or-roreRt ¥ qfend e sifem
HEAT HT AT AT & A AT ATSTH &7 g forae sifaw
=T T 9T 9T & | (Fig 3)

14

Fig 5
N P T N I B S
4 4 4 4 4 2
1 1 1 2 142 3
M R Y
EERAE
3, 23,2 6 1
ot —by—,—X-=—=—
4 "3 4 3 12 2
33 3 3 4 1
a by =, s ==X—=—
4’8 4 8 3 2
23,2 9 8
"4 374 3 12 12
17 5
=_=1_
12 12
17 7
qeFE — & —
32 16

32 32 32 32



Uit % T (Types of fractions)

o TET YT 3HIE & ST SIAT S | STHIA AU & -7
ol @ a9 g € |

o U fHclioT @@ | UF QUi §EAT Bielt © ST UF STUIie ardr
g

srquTtsRt 1 ST (Addition of fraction)

3T AU HF e % forg &w fawrers 2,8,12 &1 =Aaw |t
U T FEAT 80 | 2, 8, 12 &1 =AAH T 0% (L.C.M)
T FY |

FindL.C.M0of2,8,12

Twr 1 L.C.M

212812
2146
1,2,3

HE 8 2,2,2,3
A LCM=2x2x2x3=24

|7 2

5 12 3 10

1
— = + +
2 12 24 24 24
12+3+10 25 1
24 24 24

1
+—+
8

quTtRt & a1g FEAT (FE™T) (Subtraction of fraction)

15 9 9 15 .
9— g 17—or(17—-9— KRy
32 . 16 ( 16 32)) i

=1 TEe IO HeHT H AE FE 17-9=8
T 2: 16,32 %1 L.C.M 32
3% der 16 @@ 32 Fr atedr € |

e T gerr squris =
3 3
: . : gL 5 _g3
=71 HE O 6T Hl e 6 &/ I enm O + 30 2
| Tquitw (Common fractions)

St (plus) X a1@ (minus) & (sign) #t &wemd

3,6l 45 9

IETE ¢ r 3 —
A 3 by de g

o fmt 1 ara #wer €

1 Fft quis &

2 @t + derret & S

3 Tt - e & 9

4 gt W w1 FAGH A= QuE (L.C.M) 71 FX |
& (Solution)
Tt deret FT A =3+6-4=5

|72 ;. AQUIET B At = 3/4 + 7/8 - 5/16 - 9/32
4,8,16,32 FT JAAH ATAT U & 32

24 +28 10 -9 _ 52 19 _ 33 _ . f

32 32 32 32

=07 3 R & QU & SeA 9%

3 3
g fiemm 5+1—=6—
32 32

FSH AT I+ & (Brackets and their solution)
FHT-FT Ui F FSH & T ST AT FEWAT AT © e
¥ AT qT § 1freh T =<k fhe Iy € | Few (brackets) ater
Tl & & UF fa & @y 5 o @ S ‘BODMAS' faaw
Fed € |

BODMAS fa=w :

B - Brackets - (F1<%) T8t #¥AT &

+ O-of (3&=*) - lInd

. D-afes (Division)- lird

* M -TuET (Multiplication) - IVth

« A -sfteaT (Addition) - Vth

+ S -arg & (Subtraction) - 3I=T | FXAT &

Frsware (with brackets) o

s ol ()]

frafafaa = &1 sges v @
()1 FreF F sew e 7¥ ()
2 U A W F TF AT A FY
3 e AT 91€ 1 TF AT & FY
()4 =Ifw w@ & T8t FAT (curly) FISF FF & FX
[ 15 «ftm @Y 9 @MER (square) FS& &l & &Y

15



3eTevuT (Examples) FswaT T (Bracket problems)
|z qeTiw (Common fractions)

7 1
. (Multiply) . g(—,rq,—}mx{sx{mﬂ_z{g_ﬂﬂ
a At g-Sx2-2 BODMAS frr ¥ s &
8" 7 87 14
2 3 5 5 3
b —x—x—=—r =10X{8X{15+—H
37478 16 .

. I 3
9T (Division) = 1ox{8X15 —}
8

22 2 x2E 123
a 573 15 2 = 10X8XX ——==1230

2 1 14 22 14 7 49 16

b 4—33—=—+—=—X—=—=1 . BT W
3 7 3 7 3 22 33 33

. S (Additions) 6){5)({4 o [1 1)H
+9-1+| ———
2 4

17 1 1
2 4 8 1
=6X|5X<44+9-1+—
L.CM =248 =8 4
1T 1 1 4+2+1 7 1
—t— == — _ _
> 4 8 8 8 =6X 5X‘124
. 1 1
+ 9% & (Subract) = 6X61— =367 —
4 2
1 3 1 3
5—-3—=5-3+———
4 4 4 4
1 3 3
=24+ ———=2———
4 4 4 4
_9.3_9-3
4 4 4
6 3 1
== =-1—
4 2 2

16



s= (ASSIGNMENT) arE

1 fFwfafaa # smest (improper) STIUT® # a8 : 3 mavaE dE@ret & o
2
1—= 11 X
a a —=—
13 91
3—= 3 42
b b —=—
5 X
3
c 3—= 9 x
14 98
d 51: 4 a3 s (Simplify) :
8
45
a —_—=
e 3—= 60
3
3 y o
f 5—=__ 12
4
3 12
C —_—=
g o= 14
56
h 182i= d E=
74
. . . 6
2 fafafea & ffa (mixed) d@me # a8t : e "
12
a —_—=
11 3 5 11 2 14
f —X—=X—X—X—=
4 7 3 4 6
36
b —= )
14 5 T (Multiply) :
18
c = a 5Xg=
10 3
25 3
d —= b —X2=
4
84 «
° 13 ¢ 416"
32 1
f —= d 3—X3 =
21 4
E_— 21X31
T © T4
75 1
h —=__ f 5X6 —=
4 4

17



6 afe (Divide):

O]

>

18

o
.|.

NN M AW
I

INTN

S |w
oo

1 7 7
d 6—+1—+3—=
4 12 9

9 % &Y (Subtract)
4 2
a —_—_— =
5 5

3

5 p—
6 4

b

10 &ver a=m (Simplify)

6 3 1 1
a 2—————-1—=
7 8 3 16
2 5
b 2———+8=
7 6
7 3 ,3 1
c 3—/— —+1—-2+—=
9 5 4 2

11 s/ (improper) SAUT® & &9 § &th FY

3
a 95—
4

5
b 3—
64

5

c 1—
12

12 ff¥a (mixed) &@T ar qUi dE@IT aF W A
163
4
12
b —_—
4

144
60

13 @9 § A 9T a% 7 &9 :

12

64

12

48

144

60

14 STqurish ST 3H1E & FH ST S | THSH (Improper) STqurtaht
F {9T-TOT (numerators) WTsT® (denominators)® 3 &id
g1



Fywea squiis (Decimal Fractions)

9= (Description)

FIHAT AU a8 YIS & foraat Wk (denominator) 10
st 10 & U (multiples of 10) &F st 10, 100, 1000,
10000 gTfe &f | sered e &7 o1 ¢
12.3256 T o7 &

5 6

3 2
(1X10) +(2X1) + —+ —+—+
10 100 1000 10000

gfafafier (Representation)

T (denominator) #t e f3aT ST @ | UF qvmeE fag
(decimal point) Ft TS &I ATAT & AFET fAfa &t 9% w@r
SET e |

5 35 127 3648
Ierevsr —=05—-=035——-=0.0127,——=3.648
10 100 10000 1000

ST WY 7™ (Addition and subtraction)

T FIAAT AUITHT W FATER FH | T a8 T34 I NI
forg sttea € ar a7 us F i gowr &, foed % aw qvwee
farg uw el Yar & Fraferm gt 9 | gew & fow a9 & S
AT FTE FY AT % 1T QUi F Fd & A FHAT fag F I
H gemed fag & #Haw & A= fog |

FIHAT AU AT 1 8 FHH B JAH! IHAT {a7g % AT L AMHT
foraT STar € | ST 45/100 = 0.45 (317 Fae .45 )

Ste :0.375 + 3.686

0.375
3.686

4.061

e F18.72HF 22617 &

22.61
18.72

3.89

R (Multiplication)

FIHAT B JHETT X g TUT1% & GHIT 0T SUAAT &T ITAT 3T
T el # f| | qorera & 37 T W@ & qordea & qrfy
AT & ATwST T T 3T TT I97 & ot & arft Y Aiwet
& ST % qu & |

2.5% 1.25% ot
=25 x 125 = 3125, 3oHad & ITAY 30 & ATHSl H1 AT
32 | gafay 3a¥ e 3.125.

fawre=  (Division)

fora " & 9T FXd € SHE UHed & gl o ger @ o
ag Iof He@r a9 e | forEE wer #¥a € S IaA! & ge@r &
I & Rqaetd, STaea e at 7 i A F | Iq a8 90T
X |

0.75 %t 0.25 & wHT :

0.25) 0.75

25) 0.75

25) 75=3

TofY g2 | # TIHE N IS Y UF F G F A I
@ afy o 10 &, X F W & g A’ o 100
N 3T T TR JW FY | T 10 & qOT H At SIHeAT
Tt AT T TH T & 8 7@ AL A 100 & THT FHIAT
HEIEIPIE I ESIE R ERec R indc b anac n E

Iq1e¥w (Example)

Ffe s O &t Fed & 3 mm T & ar 900 mm &% ¥ §
& ot U & @t & 2 fobaeir |y = sy ?

1 fo= %7 /s = 2.25 +55.36 + 15.18
=72.79 mm

Fig 1

2.25 55.36 12.18

IR # TR = 900 mm

=T 1

FAaTer oAt & He 7 A = x

x T Y foAt & qwErg gt = xx 72.79 (mm) = 72.79 mm.

19



T 2

go® U9 § &f S = 3 mm

x @ & oAt # = S = 3 x xs mm = 3x mm

(1) + (2) Ft TIEHT IFH FAAT AT &l AFTE & AT FIA T
72.79 x mm + 3x mm = 900 mm

X (72.79 mm + 3 mm) = 900 mm
X (75.79 mm) = 900 mm

x =90000/7579 = 11 &t &=

qA: FAH AT O Y der = 11

Sl

Tt g% At

= qR A FA AvaTs — 11 AT & AT + Fred § A 2 qrnEit

= 900 mm — (11 x 72.79 + 11 x 3) mm

= 900 —(800.69 + 33) mm

= 900-833.69

= 66.31 mm

@ 9 A = 66.31 mm

TIHAT FT YU H qGAAT A ATEHT | H AT
TIAAT FHT ATUF § qGAAT

IR

0.375 & Tqurts § aget

1 Ft qEAAT F A ford AT 39% 9 I+ & g ford foraw
o «fwe € |
375 _15 _ 3

0375 = —— ==
1000 40 8
0375 = >,
8

« AT B FHAT H FEAAT
IR

o 9 = gurHag ¥ ded
16

9 &t ATy a¥is & WR At g e (e s
16

) d=m 9 & arg (shr-TTore) ¢
2 =0.5625
16

20

0.5625
16 )9000

80
100

96
40

32
80

80

F AT B aaet

=0.875

©|~N oo

0.875

8 ) 70000

60
60

56

40

40
0

Fradt gemed (Recurring decimals)

AU & TIAAE § dgd TG0 TS AYUF SiH-31% 9T |
farsfora ot st aat € | g srquifet # WITS (quotient) @aw
TEN AT a8 FAAT TBAT & AT IA! AT Brelt et & |

SRR
1,21
337
%:1000():0.3333— "
%: 20200 ~0.666— st

(;z 10(7)00 =0.142857142—3rra?ﬁj




¥ AfFe & FAx fog e A ywr ford o €
0.3333—>0.3
0.6666 —> 0.6

0.14857142—>0.14857

@At 9 A T faget ™o i |

ATIRO: &H AFEET (Engineering) VT § F9THW &t 91X
T d% o S & |

M.V. 7ot ® @Huae  (Approximations in M.V.
calculations)

M.V, TorTet & FUTHET & 4 T TI7 & | WRT % agd & S
& AT 3 IIHAT AT A HTHN B & FH & qf=mer & forg
I ¥ A foraw &Y eafa

1.73556 =1.7356 4 FWHAT W aF @l ST

57343 =5.734
0.9345 =0.94

3 I T dF d8r ST
2 TIWAT T dF dq&l ST

10,100,1000 & o= uwe fasts= (Multiplication and
divisionby 10,100,1000)
FeAeat 10 & IJOET

OF FIHAT AUTE 10,100,1000 & (37 THTE AR Tl gY) O
ST HHAT & | 3% oy qurrer fareg &1 aT8 X ST AT TET
arfey oA & o § g 2 |

- 4645x10 = 46.45 (7% =)
- 4.645x100 = 464.5 (37 &)
- 4.645x1000 = 4645 (F =)

goerEt &t 10 & s

TF AUTE Ht 10,100,1000 (38 TR 31 =Tt gU) & fawfora
fa o1 @ @ o o 7 qemed faeg & anlt o s

BT 9% A T@F St sawrsar € |
IR

. 3.732+10 = 0.3732 (7% =)

« 3732+100 = 0.03732 (gt &)

« 3.732+1000 = 0.003732 (7 =)

* 0.40/04 FT fAwTo" #X - IIHAT H A T
e & oot e e
= (1) - 0.4x100 =40
=2 (11) - 04x100=4
=2t (11l) - frwifera #¥ - 40/4
afom = 10
I

. frafafeaa @ &t squis & &9 & g fod
453.273
453.273

2 7 3
= (4X100) + (5X10) + (3X1) + — + —— + ——
10 100 100

« @ g2 9= 0.386 # WA & &I H Gfaiaa ford

3 - Ist 39T wH
8 - lInd gor¥eta &1
6 - Illrd gemete &

o e sormeEt & qed o 3 &AL & forg @iy fora:
a 6.9453 > 6.945
b 8.7456 > 8.746

o QUIE N TUHAT H q&A

21 7
—=—=0.875
24 8

 FIAAT H AQF H forE

625 5 1
00625 =———=—=—

10000 80 16

21



v (ASSIGNMENT)

1 frafofad sowee st # fawga 7 7 ford
a 514.726
b 902.524

2 et semee deret &1 fawga &9 o &€

3 2 9
a 500+70+5+—+—+—

—+
10 100 1000

1 3 5
b 200 +9+—+—+——

+
10 100 1000

3 frmafafea sowaat #t @Xaad ATH | a7

a 072

b 545

c

d

3.64
2.05

4 fafafaa stquist #t sowed § a5 ¢

1=
25

FIEIAET FT TANT FIA Y & F2 |

5 SIHd H SIS
a 4.56+32.075+ 256.6245 + 15.0358

b 462.492 +725.526 + 309.345 + 626.602
6 fafafaa semeat & 9 &3
a 612.5200
-9.6479

22

b 573.9246
—215.6000

c 968.325
-16.482

d 5735.4273

—-364.2342
famfeorfadt &1 e Y 9 &9 ;
a 56.725+48.258 - 32.564

b 16.45+124.56 + 62.7 —2.243

FIHAAT T U

a 10,100,1000%
i 3.754
i 8.964x100
i 2.3786 x 1000
v 0.005x 1000

b quit &
i 84x7
i 56.72x8

C o IIHAT A(HS & (FAIACT FT TAN )

i 15.64x7.68
i 2.642x1.562

fAafeorfaa =1 e &3

64.56
10

0.42
100

48.356
1000

255
15



10 ITHAT & TIHAT & AWST F 12

a

16.8
1.2

13
i —

27.2 14

1.6
b 31.5+9
1.54+11
d 441+21
. . . 15
C AU Ff THAT H IIA
5
P2
8

12

25

11 famforfaa &1 719 319 #2 (BODMAS fAae &1 y=aiT #3):
20.5x40+10.25 + 18.50

Fig 1
A=12.613 mm
#78.032—
A=12.613 mm
-------- mm
Fig 2
i
x| | |
[
| N
i ©
©
i 1)
\\L
R=29.16 mm—’ i 7
X= mm
Fig 3 x
R9.5 \
R20.5— KJ B R14.26. J/
136.88
X = oo mm
Fig 4
=3
21.12 55.26 24
B
B = mm

A=12.613 mm

X= mm.
X= mm.
X= mm.
B= mm.

23



qihe #erlaeY Y I+ sgwt (Pocket Calculator and its Applications)

qiehe FTEIAEY & HSH TS FH THI H &1 AT & | T ALy sirew 1 it (Addition key)
FAIAET SATSA, A& F3A, fas e w2 S awfvrforer orarert &
HEIF BT & Y IATAF THFW & FHleagole & a7 T EI e @t it (Subtraction key)

AT TOETE A ST E
FIAIAET & TAT &7 et et w2 & wftveror £t srawersar o &1 3 (Multiplication key)

T2 gl | afew ge gwme e o @ & e e ar Elﬁqur&—wﬁ(mvisionkey)
FATEY B AT T AAHRT ST & qY arf ,
. aqH & goft 1 g Tt @ (Equals key to
AT TS W s | ! T AT A 7B EI display the result)
HEAT AT FS FAT ASl | TE AT TAAF H FH & F T &

A, AT FAAT H WEN T F FSA % AW F WS o gwraterw FowEt (Function keys)
Sl

wrTe R (Constructional Details) (Fig 1) ™| Pigel (Pikey)
Foft Teer (F aTE) T=AT & 9 WRN | AW g € &Y 39 Jx| =fEe gf(Square root key)
AT Y TIUT T STTATHT & THAT ST THeAl & |
Fig 1 % | wfto it (Percentage key)
Dieplay +/-|  fugw afRadw Fi (sign change key)
oft/on 2 .
0r] X Tt Foit (square key)
M- =3 il . _
o] =] X aR&ERF Feit (Reciprocal key)
la][s][e][+]
1] (2] 8] [x] o JFERW At (Memory keys)
M | | STO | w=fia @@= &t dfea &3

+ gter wfafe Rt (Data entry keys
( v keys) M+ | SEfetd AT SAgEAor | SIS T

gfaw Gt | 0 [ e a | o| #srouman

M- | w=fEa 719 g & "erT @

WD T FAr T .

MR [|RCL | &@fe@ A &t w89 9 g &=or &

AT FTere § 1= o wehratens Fiort &t @ far
geRATe FiEt ax avt ‘C’ forar gar & | & 78 Fig 27 awiiet ¢ € |

+ gemaret Rt (Clearing keys)

C CLR

qxT EETT

CE e gfafes gemT

CM| IMC|  dwfy’ (wrgeeor) &t garr

24



Fig 2

DISPLAY -89

FUNCTION -~

kevs | fsn) (@) fa (C] (AC

MEMORY/ —{—

STORE @] PIREIE
WO 0 EE

SCIENTIFIC CALCULATOR

Sin | [Cos | |Tan ( )

% forg

Exp | sfaares =it (Exponent key )

Fo Fiort & A= a1 Fa¥ G Fuit & forar wear & |
G quf & T &7 ITAAT F3 & forg INV F=it it

Fame | geet 7¥ INV faars 3 | o5 39 geit &t gamy
ST G aof & et @ | INV Jea & & S |

log| [INV] | 10°

Te 3T @ &7 qrred Y giefia am

FT UfRANTREH ITd 4 & forg

INV| |R-P

Fier gt #®t gawr fdwwt (polar

coordinates) # a5 & forw

INvV| PR

wafia gt et (polar coordinates) &t
FATRY fAgot & agaw & fog
« wesA (The display)

TEYA B/ gYE ST, AR TR HX oAt F g fewmar
g1

TF TATGE % FFICACY & &1 Ft TTRAT T THR A
FaTae & R Erasd & | S & g sitwst @ giafeat
IS for@ Y AR | TF SRTE aHEie & AgER

T FREt F Arew § A A |

o ueg IeTETr

e  WIT:ITEXW18.2+5.7

wH BIEL) EENE
T ¥ (Ted) 97 A 1] [8][] [2] 182
gfaw
Foft + & gans 18.2
T % gAY 99 A gfaS
TR Tg TfreT § =@ [5][] 5.7
ST
= 3t % Famt [=] 239
. §TE AT IR 128.8 — 92.9
AT RIS EENT
form dem & wemr & ([1][2][8][] [¢] 182
3T TS F
— ol [ 128.8
1T ERaT der A [o][2[ ][9] 929
gfaes #3
S A (<] 35.9
o T : TATER 0.47 X 2.47
FTFA EICE EENC
oft ST wre A [l [7] | o047
gfaes #3
x Foft Fam 0.47
R T 7 g
FX I8 IR § =T D 247
ST
= ofr it [<] 1.1609
« WO : SEEw 18.5/2.5
EREL wfafe BENE
St mET & S| e #it D 185
gfafes %
+ doft gamit [<] 185
AT ST e @ afafes
w ag < & war s | [2][] [5] 25
= gft qaTt [z] 74
o TUET SR WETAT :

3I3TEY : 2.5x7.2/4.8 x 1.25

25




o yfesta : IS & forg 1500 &1 12%

HTHRH wtafe BEH]
2.5 &t gfaw & |:| 25
X Foft g 25
7.2 &t qfaws &% |:||:| 79
+ Foft T [#] 1.8
4.8 &t gfaw &% |E”:||E| 4.8
+ goft gar [ 3.75
s <8 ¢ FrwTm 125
FLAITAT T & A FY E”]E”E'
der &t gfafs & Teat [] 3.0
+ 450t iR
FAT TR |
1.25 yfaw &3

AR | Gfd FYAT © IITE (2+6) (4+3)

HTHRH wfafe BEHIC

Te THS I T0ET FY 2
2
[6] 6
=] 8

qee TRuTH & ,M 8

X or

& w7 4

X TS T AT Y 4
3
<] 7

X Fi Fard II 7

FAL &7 I TR B Ii!! qd:jﬁ 8
=]

= it g = 56

26

qTEA fafes EERE]
1500 Fr =S F¥ [1][5][0] [o] | 1500
X gt e 1500
12 % wfae &% 12
INV % I gard 12
= it Famd [=] 180
o T TR+ (X )
qTEA wfafe EEE ]
2 wfafes &% 5
Va 3t Fard 2
+ gt aT
THTS Foil Farsd
3 & ufafs w2 3
Ja #oht
X S A
5 & afafes & 5
Va Ff T
= FofT qamd [l 5.2871969
LIV IHAEVIXEIV PIE]  528719ee
*  WEAT AREH : I3TE log 1.23
wfafe TEE

HTHRH
10T 2 B[]

o T HEAT : I 123 + 302

HTHRH

(1B ] invibe] [

E]  0.0899051

gt weve

1023




TTOTAT R FEA & T2t ‘ON’ Foft 1 AXR o 31
7z giafRm +R & F aew & 0’ R wr ¥ )

FIATACT & ATAE ARTH AZY | F H qTAAEE
HY FHET ) SwEEE g g9 8 a9 |

FTeHRIAET & 0° 3T 40° C & ATqR & i T AR
ITHT I FY |

T, AT, a2 AR TGRSl & STHIOT B ATE
LT

gt T s & Suweer FE gEEw av e
T q & W |

FIEHRIET F AT FAT 3 A A 7 7 |

27



v (ASSIGNMENT)

St FleAIeeT AT IS AT

1 FEIAET F TAW & g0 Fafafad & ed &2

a 625+3467+20 +341+6278 =__

b 3674+805+0.7 +7.86+13.49=__
C
d

0.043 +1.065 +13.0 +34.76 +42.1=

47160 + 1368.4 + 0.1 + 1.6901 + 134.267 =

2 FTE F AN F¥d gU fAeforfad &t ava aaqmd
a 24367—4385=
b 9.643—07983 =
c 4382.01—381.3401=__
d 693.42—0.0254 =

3 FEIAeY F AW F¢d gy fafad & A 7
a 23x87 =__
b 1376x0.81 =
c 678x243 =
d 0.75x024 =

4 FAIEY F AN Fd gy fafafad & g X
a 22434+3 =
b 4131+243=
c 469890+230 =
d 3.026+089=__

5 fraforfaa v ea &3 :

1170 X537 .5
13 X 215

b 28.2X18 X 3500
1000 X3X0.8

6 frm=forfad & g &9 ¢

(634 +128) X (384 —0.52) _
8X0.3

(389 —12.2) X (842 - 0.05 - 2.6) _
(3.89 — 0.021)X (28.1+17.04)

28

7 a =450 mm

Fig 1
b =250 mm

Srefgee AT affer
c= metre
d&ha C =

_(a+b

N

250

450

Cinm

C

dad A = X

9 | Fig3 a =1.25 metre

“ V = dm?

/] H’ﬁﬁv=§

10 L =12 metre
B = 0.6 metre

H = 0.5 metre
'r' of steel

=7.85 kg/dm*
m = kg

(mass ' m=Vxr )



3. =@ (Square Root)

a o e (basic number)
2 yfaures (exponent)
J o = e (radial sign) St atH@ & g FEdl @ |

T g R (g7 - e 8t A

Tt F@T (Square number)

farft e &t /@ I dEI § O AT @ av S§ AT Fed © |
qa HEAT X I q&IT =99 H&AT

axa=a?

4x4=42=16

Fig 1

frares w31 (Splitting up)

TF T T ITEAT FeAl WO | famres fm (ater) < aear € |
36 FT Tad 9T a9 16 UF 9 a9 & 947 AT &, UF Sie aif 4

3T &7 AT | &T 8T & |

ES 4x4=16 a
gl ATIATH 2x4x2=16 2ab
et it 2x2=4 b?

ITLAHAT FT JT = 36 = a2 + 2ab + b2

J36 =va? + 2ab + b2

Fig 2 SPLITTING UP

A

4x2=|8 2x2=4

axb=|ab bxb= 2

A

4x4=16

ab
8

axa=|a

axb
4x2

!

afRorm : awtge e & forg gw @t denett #°t ated € |

Tiw fwew & ahe

* 3T AHST % TYE % IUHAT A I8 AR & AT AT LA
XA 8T | UF stfawrsa e & Iod gU ,/46,24.00

B QYT F YA AT FY, AL A AUAT F AT g TS
&t A AT |

o A F 2F O AR AifeE IRFH W

+  TE THE AUAT &1 gg AT B U & forg fawmers § wfas
|

Fig 3

I3 15 ATHsT G F=ar & ar gfHar &t sreed |

68

6)46,24

36

128)1024

1024
0

\J46,24 =68

AT AT X JAYA q&AT = a0
V @ = e den

3TETIT

uw Rfde &t srguer &1 3.46 cm? € | fog % =me &t o

[N

—sT
N,

29



Rfae &1 srgorer foz &1 sgwer € |

d 2 346 2
d, e A 5 o, " “Yo.785 "
feaT T @ &% @ — 3.46 cm? ) 3.46
1 = cm
g = 0.785 x d 2 (F) 0.785
d;=21Tmm.
3.46 cm*=d?x0.785
s (ASSIGNMENT) e
1a Jo16 = | 5 | Fig4 | 1=58cm
a A = INVZI b =45cm
b 45796 = I =
a A1 - Az
c 82044 = = om
d J63.845 =
6 ) A =807.77 cm?
d =140 mm
2 . A =2025 mm?
Fig 1 D= mm
/ a=____ mm
. 4 R d=140mm A=807,77 sq.cm
7 | Figé i axa=543169
3 Fig 2 N A =176.715 mm? o a=_— mm
d=___ = mm
@ : W) '
@\XA —- a —
4 A =65031 mm?
d =140 mm
D=__ = mm
A
A =65031mm?

30



4. sgua e @A (Ratio and proportion)

srquta (Ratio)

gf¥== (Introduction)

T FATT THT &1 7 ATATAT % a1 F7 qaw & AL ATONF A
=76 T ST & |

sfyeafxe (Expression)

a,baraHM IFER A AEMN & | 4 sETrab¥w¥Era « b
b

Far a ¥ b aw g € |
ST F SHIT FAAH 9% | Srer Gy v € |

gaEaE (Proportion)
T AT & AT B GHAT &, a1 b IUE € AR ¢ d F
AT FgId & | Al T STgATT qAI & A

a:b::c:d?rr?ﬁT':.2—=i
& d

250:2000::1:8

g % A R (Proportion fundamentals)

o G
A== A
«ad =bc
a_b
¢ d
b d
a ¢
. a—&=c—dama—£ﬁ=c—a’
b c a c
a—E:=r:—d
B a
b+ g b o
3'4"6'83T?F=|Ti=E
T3
e+ 3x8=6x4
3_2
6 8

4 8

i 6
i+4 _6+8
4 8
-4 6-38
4 8
3+6_3
4+5 4

AT - T FATH WA & Ty H7 T |
AT - Ft AUt & S FF FAHTE |
IqETH

« 800 x 1400 mm & T & =i 1:20 FT Tt IT AT
FAT & | Fig 1 & a7 gihft ?

Fig 1

1
AT AL &

1 .
B =&t 800 & 800 x 0 =40 mm ¥ sE@ET ™I |

1
L1400XE =70 mm % =@ T4 © |

+  Fig 2 ® gurta 7 i grarfaee & a2 fee & gtar i @
AT F |

Flg 2 400 rev. t 300 rev.

1

N |
' ~
24 teeth\—[/

~
[

et AT = 400 : 300

31



32

3t T e1gaTa = 24:T

ﬂ=l____|_=24x4[][] =32 @
00 24 300

It AUTAT B UF AATA H eh HLAT
afg A:B=2:3 %Y B:C=4:5ar A:B:C=
A:B = 23

B:C= 45
A:B  =8:12(2X4:3:4)

B:C = 12:15(4X3:5x3)
~A:B:C=8:12:15




=t (ASSIGNMENT)

FIATE T THTA

1
2
3 Fig 3
o 4+—-—3
10
L
Fig 3 |
4 = [ J-
20
|
Fig 4 | d
5 D:d=175:1
Fig 6
6 ais = 51
S I (T
SN

l:1,=2:3
L =2.75 metres
|, = metres

| = metres

d €2 &
L S2r=27
d =40 mm

D:L=1:10
L=150mm

D= mm

| =140 mm

Ah= mm

D:d =1.75:1
D =35mm

d = mm

a:s =5:1
s =1.5mm

a= mm

7 A:B=9:12
B:C=8:10
at A:B:C=

8 A:B=5:6
B:C=3:4

arA:B:C=

9 A:55=9:11
anA=

10 15:9.3=40:x
anx=

33



T Y swers "gargae (Direct and Indirect Proportions)

gorqa (Proportion)
Tui= (Description)

I FHEEAT & &= F JgId € | a:b JgI € #X c:d g@a
FIE & | I A qWI & | av

a:b:c:d Iere¥er 250:2000::1:8
@ #1 =W (Rule of three)
TUET & AT FIH ;-
FI (statement)
TH (single)
urst (multiple)
Tl qHATa (Direct proportion)

T A SR, gEY A o ST - e A A gf gay
 off gfx et & | (Fig 1)

Fig 1
DIRECT PROPORTION:

TURNERS

| | | | | |
100 200 300 400 500 600 700

—_— -

RUPEES

FITETT

X ¥ 300 T FATT €, a7 6 T A" T FAEd ?
AT

43T =300%

Tl

12T =75%

wz

6w AT =75x6=450%

TF AfF At gaer o sfer

34

AIFE AT I=T JquTa (Indirect or inverse proportion)

TF &7 AAHAT, gAY | FAAT - TH ATAT & g gLt AAT H
F @t & | (Fig 2)

Fig 2 INVERSE PROPORTION:

TURNERS

200 400 600

TIME[H]

FaTERIT

A AT T F1F H 300 =70t H I HId & Al 6 A e awy
H QT w4 ?

gt fsRar i = |

T

4 = g foram am g9 = 300 wve

Th

1 a=¥ gy form T /93 = 300 x4 = 1200 =od
SCEa

6T = = 200 =%

qfRTT - OF TfF at gasr wH

T & Tt gwEm (Problems involving both)

JqlEYT
g TAXt 20 pes T & i1 39 @d & @t 6 &% 30 pes
foraw ot & swmaw 2
o fag
2a4%, 20 pes =3 faw
6 =%, 30 pcs = faa+ e ?



guw = (Fig 3)
FAT 2 a4T g1 20 pecs =3 fa=
1edrgr 20 pes =3x2 =6fiA

6
6 =+¥ 8T 20 pcs = g=1ﬁ?r

Fig 3

DECREASE

TIME

TURNERS

I A ATAF - T

sdr = (Fig 4)
FAA 6 a=¥ g1 20 pcs = 1 fa=
-1
ey 6 =°¥ g 1 pcs =ﬁﬁ?r
1
EEED 6 =+¥ g1 30 pcs = Fx30=1.5ﬁ?

TS U - AR - Afw

AT & T S AT % THRA & TR T TR HAT
o R ‘T# iR IEF arE e o |

gf¥== (Introduction)

HIET ATEA VAT STIFA ATHTLIA FAGATA 60 F=1 A= H¢
g

¥ gaa«a (Simple Proportion)
o gHAA
7 3T AT Y qHEAAT & |

3qTETIT

« I3 uF ared FT T U ’RT F 30 fie¥ Igier HT ITANT FLAT
& at 6 el &7 ser fohamT J=nT O | Gt el &1
af=re aa fa § far srwr # |

TF qTeA FIT 9giet &1 I = 30 e ufa fam
@t 6 aTed ZIT ITANT SR = 6 I[UIT AFeF
=6 x 30 = 180 =fez/feT

o {3 4 9rew &1 =7 9fd f37 120 gallons YEier T ST FHEdT
& al 12 9T &1 AT fohd T Uit T ITART FH7 ¥ o Tarer
ferfay & afk=nfera € |

4 greq 120 gallon | &7 Sw=r &2 € |

120
1WWWT =30 gallon [ f&= |

120
. 12378 TR &4t TXIE = 360 gallon fa e ST=T
w4 |

AT T IITETIT AIA FATIAT FEATAN, T (% el ¥
AEATG & ITART |/ vt T € R e i g |
T 2

ifires Ta =T gae (Compound and Inverse proportions)
« it FATgITE (Compound proportions)
I3TETIT
7f3 5 fhex, 6 aTel #t davela #3 § 21 R ama &, ar 7
e 0 F Ft FIA # a1 G A | (THF AT & Ara<eid
& qug fer 7T @ |) |
AR TS UF AT AT & FHIGIA H TIH gU S |
« UF fthe¥ gRT 1 AT8A & AE<_id H a9 (F7 q9)
o mrEATSH (AT &7 @) # st 7 foram T € il aw
oo ferfa & gae @ |
I : 7 fhex gy 20 foAt & 8 aredt &7 oftax &

{215
X7

xe | = 20 fer

I A (Inverse proportion)
FHt-Fft st I ford ot € |
3qle¥Ir

o IfT uF qrt #1912 e | duw 3 it WAt & ar ar
TE ATHT THT A |

AT F GIAT T HEAT

« e e 7y 30 fie ® &% W € at 6 g o fha au
& |

302 = 10 minutes

I ; 6 T g o T guy =

35



TEq GHIHIOT H THIUTEE W (Proportional parts in

combustion equation)
gf¥== (Introduction)

$ee ge Wikar § ArATe &1 aHId U g s w | e
foramd gew wivar % aw ST 2 |

Foe UF gTegEEd 9eTd & | 38 9T aTdTEa & IqerE g
g o snfrs Y A1ggie gar @ | 9 S99 Joar € ar
frafofaa Temets aRad aa & |

o« FEAT ATEESA F G T@FL Co ¥ Co, am@r € |
(T HIAT ATHATEE A BT STATFATES)

*  STEZIST AT AT FTAFT T (H,0) &7 T &1e0r F3d
g |

o TERY T ATRIISH TAFT ToH SAATHATEE a9 & |

*  ATEEH UF inert 19 € HX I8 I8 § W AS! oAar |

TF LB & et # GRTgganiers St i 7 F3d #i {4t (Method

of finding proportional parts in one LB of asubstance)
qT AT FEAT &

 qit % TF LB/Kg § safls U9 ETEgied &1 auigud

« $u9 % UF LB/kg § ETESE X FEF HT FAGIA
I

o T T EEEE FEer H,0 ¥ | si 2 9 aEgie &
AT 3] SRS & fHere a1+ &1 T molecule 9T &
| afe STTEAST % ST FT a9 B13gIT & 0 & 16 ot
f® & ar 1 kg T FT FEEAS AT FY

&
qIT & 9 & ATYTY X {97 A1 TER @
AR = 16/2 = 8kg
gEgeH = 1/1 = 1kg
T =8+ 1= Okg

*  UF ETEgEd gud & wrger CH,, 8 | 7% qwiar € f g
% TF molecule # FTe % 6 AT TAT ETFZIF % 14 T[T
gid & | afd w1 & vt 7 aoi STegiei st & 12
ToTT 7ferh & AT UF kg 349 & STSEIS U4 FTa & GHIgaTiad
HI T FY

&

O & ATHTE I Fad & JM7 = 6x 12 = 72

T % ATHTT I¥ ETES T & 39 = 14
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T SfOn & Hg@m = 72+ 14 = 86.

FTAT FT a9 = 72/86 = 0.8372 kg

ETEEIA T 9919 14/86 = 0.1628 kg

YT T AR

F& ST % forT &ar &1 W= 7 avas qATganE: JawE © |

2 & 89 | 84T &% SHA #) Araws & | o f% e wreent
q¥ ATITRA & ¥ 58 ag - S99 g ' © |

o — T&A AT H FTAT, TGS, GohT hl TR & qrf
AT BT @ |

— AT AT | AT B AT Fed 2 8T foh e
AEATEAT (T & SATI TX) 7 ATIRIHAT 81t & |

3
- 1kgana‘=ra;gufag=r%§=2§kg
— 1 kg ETES & qf @89 8q = 8 kgs STao
— 1 kg @ & qUf 89 2q = 1 kg STa{e=
B4 % FHAAM % O & & AT T A
g1 H 23% ATRAST q&T 77% ATEgoT 1 AT 8idl & |

AT T FHUT = ATFA ST BT G X TRT T3 Bq

2,100
—22x19 _14 6 g.of
TR =235 %3 ot

100
erégiom 37 = 8X— = 34.8kg.of Ay
23 ?

100
fereory é—@ =1X§=4.35 kg.of g

Fa 50.75 Kg

& 1 kg 39 & T8 & forg 519 #t 50.75 kg ag & AT BT
TRy |

TEF wihaT FA TE et 3 |’ 50.7 kg & tferw gan
1 srgfe Z iRy |
ITI % ST A TATIH F TR & THHTOT H T MRS

e | Tl s & et w wegin w & fog
TAEA A T Hifaw sey o e & |




ywt (ASSIGNMENT)

TeTET Y AT AT

1

= = 6.1 metre
o = 32 kgf

I T F TH WL
AT = kgf

Fig 1 j/f: ii

d, =120 mm
d, =720 mm
n,=1200 rpom

Fig 2

rpm

2

Z=42T

n, =96 rom

n, =224 rpm
Z,= T

2

Fig 4
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Tfe us Aeriae 8 weltat &t 3 fa & Stiear & aF 37 60 #efi
stied ® faar a9 e ?

T AfereTT & 7ref af 1000 rpm a=ma € siiw F=tfora
=Te@Y 200 mm = & & | Ffg d@=fera =t &1 150 mm
T & ar @=rferd J<@l & rpm AT F |

T ared & R (gearing) ® A a2 fiera € -

180 mm =raaTer e 60 mm =raaTer = #1 gehedr
g | afg =1 = 60 rpm aFTaT & aF e a1 rpm
A ?

5 AFTT & §IT qTeAt &1 w1 4 ot # @ Ear & | afy
Faet 3 ATl &1 HiS[@ &1 Av foba faal & 7% &7 quf g ?

aret #t T (gearing) Zraen & e & 52 37 & g
26 310 %A € | 52 &fa & i< &1 =@ 200mm € at 26
gia & e &1 =me ST w9 |

10 #fe o & 2 797 45 fime § &F & [ 9 @ ar 39 ave
& 4 ow foFae w9 |§ dF Wi 7

11 See-adt § d=Te a¥El 12 cm & &Y & 31T 360 rpm
TR gHAT & | 20 cm &TH F =TT FTLET F rpm T FW |

12 R at & sAaela #39 &1 &4 &1 5 Rt § Q2 Fad
2 12 ATiAaT & STavawar aSdt & | af3 7 i & wege
gl ar Fr g7 g 7 fhaw & et ?

13 Fmfafad #t @ sgaa & =6
a 45-:60 b 40 paise +Rs4.00
20mm
d ,0~. 0
4 metres 47C+1007C

14 a1 | 24% AR T9T 78% TEF FIAN (F5) |
T AT & | $6 & ZHE & QUG8 & oIy S(raw g A
HTAT & AT F2 | (FTT, STEFIA AT T & T T0har
# g 1ardf & w7 | fwmr ad €) |

are : A e i T @ (FwET #7 e #W)

a ﬂﬂéﬁ%1kg%ﬁl‘q2§kgaﬁ'ﬂﬁmw%l
b 1 kg eEge & forw 8 kg sTRiSH stmaw & |
¢ 1kga@ewe & forw 1 kg sttRfis smaws & |

15 g9 C_H,, TTEST & &7 9atef € | 7€ 3wnian & f& g9 %
AT AT W 7 FHEA & T qAqT 14 FESF & AY Bl
g | Ffe e F1 Ui a9 eEged & Uifis & auq &
127707 <Hfer & | 1 kg $o & 1l UF BTEg i & FHTgAad
STt & AT |

16 %.20,000/- % Fe ATEA FT TF q9 &( a147 %. 150/- &
g | dt . 24000/- % H % qT8 % UF a9 A 3 WEAT %
forg 3t a¥ ox fbdeT a | (A ) |

17 w15 & Rew == Wi
a STIET AHTGAT | TF AT & ST(ehar gae i arar 7
S FATE |
b et gt § U ke A s gav A IeT
FATE |

C T FT ATH FIA &g 3 3 IO ¥ TUEAT HF A=
THT SFTATAT AT |

37
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qut Feq Wk # feafafaa # sraveasar @

1 kg FTETH ARSI AT € |
1 kg ETEgA & ATRATST A9 € |
1 kg TR & ARSI STTa9ar & |

qof 389 & T aTg & Fw I & 0T 8 g g A
THR & -
100

mw%ﬁqa@mmﬁ=x§

39T T AT

ATYHUSH [ AT H T o6 AT TT %

ARG MY % AT & |
4o Fea wikar awew T8 Y, daTias AT A
7 HIAT AT STYI B SATTIHAT BIeAl
e |

3 (Ygi oTar Siedt) W 8d qhHHAT | 3 IoF He
qFET A AT A TAd S | T E -

e A1 QU1 Ge AT (o7 aTg & FH & STaeahal
g 3| FIT Fed & |




5. wfawa (Percentage)

gfeoa (Percentage)

ferd 3/ sTquits #1 ave & o Wt swer 100 gar € |
et &1 fore % & ot fF tiwe & 9wy g ¢ |

IETeYT = 16%.

AT F T H T2 0.16 & | gfcrere &% worr § dr e arrfier
g | g & for wue oY fe W o foF see @ | (Fig 1)

Fig 1

-

UF ILATH 1 AT & oI Fol Fea o7 0 AT 3.6 m2 8 %
qIY (FRST) 0.18 m2 € | 39 7 wfqerd 51 ¢ | (Fig 2)

&= =o' & gk

SEIELM

T e 984.50 & &7 aa 94 5 o AT & | Ffe 57 aaq §
24%, XA BT &, A7 ITHT Fo daw @1 e ? (Fig 3)

TRT 37T 100%

Fetdr 24%

o & SHarar adq 76%

af 9 & AHET dq9 76 F €, @t IFHT da7 100 F S |

1
1% &fog — & |
° 76

1
984.50 % & forg P x984.50% |

Fig 2

A AavEIF WA = 3.6 m?2 = 100 %.

100
:——1m?
g M

%%W%@:O.mmz:% X 0.18.

T = 5%.

AR (Conclusion)

A = fae T & 2

ferfer 1 avia (Iucraeerar)

3FTS & g da FAT

H® (multiple) & for sRER 8T

T =T
faer =or
g =T

33 T sriwet @ fargawor 1 Y 6T T Y wEwEan
& IOY A FA g AGRT B |

984.50
100% & ferw - X100 =1295.39 g |
3T?ﬁ7-[100% Eﬁraﬁ?=1295.406§ |
Fig 3
GROSS - DEDUCTIONS = NET
ISTETOT 1
200 ftex et ¥ &THaT arel sl | & 75 oie¥ aol Nt star
& @t areY et T ae w1 gfaera st &Y |
T
T =T A (litres)
e T aa wT % = 100
° AT &Y AT X
=75 %100=371%
200
JSTETIT 2

T WX T HT 15% AT9 & a7 15000/-% & e it 9497 747 |
ffafad sma # | (@) @=aw 7 it @ sTam | e ? (b)
AT FATE ?
ga: CP = x,

CP = @ma g1

SP = fastt gexr

SP = CP+15%o0f CP

15x_ 100 x+15 x
100 - 100

15000 = x +

39



_ 1500000
115

a1 = SP-CP = 15000-13043=1956.53

=13043.47

gAET 1 g = Rs.13,043/, @« = Rs. 1957/
IIETOT 3

80000 FTT T T I T reror {3 1= | 5=+ & Saer 16000
F | g GIrEr el A | 9 AR &7 a9 sa &9 |

ar X 3T #\d = Rs.18000/-

100 1800000
AFAT AT = 18000 x 9_2_942

=Rs.19565/-

JIEMS

TF Aiex MEr 30 kmph =etd @97 100 e dgier & ITANT
FLAT & | ST ATILETA FIA a8 Ugier 1 @ud 90 wfree ufq fa

16000 100 o
=5oo0g <100 = =20% g Tt | S wfee & T #¥ |
4 g
ITETOT :
I _ gud & e « 100
TF AT ATfEa & FHT 92% a% X 7€ 3w a8 18000/- Tl GId
. ) .
% H e fadt g @, at S|ar et #Aa @ off 7 =(100_90)I|1t2)eosx100
g
10
HieT ATgieher &1 dehitor #aa = 18000/- © =WX1OO
IE SEAT BT F 92% €, =10% g4 & a1
vt (ASSIGNMENT) SIGKIGH
1 Fig 1 a 4 Fig 4 Hﬁﬁﬁ'ﬂ'aﬂ=27kg
a =400mm (a3 & T&7) S & forer &g = 18 kg
/\% d =400 mm zn | e T %
- / AT = %. o
— = A)
; Cu -
/ \ s T %
= %.
2 d =26mm o
Fig 2 © 5 | 2 T qoTT
'a' u/cut F TEXTE Fig 5 Bk
< o on = 140 Kgf
- /// © =2.4mm
<> - 5 A forsr emg PbSn 40 ® |
AT FE T GAFA
\ Pb= Kgf
=% Sn= Kgf.
3 B g sfewm =36% g [ o T
3’%{?5[341? 500 = %.
=611.2 N/mm? 265
T AT dThd R
(e &) ©
= N/mm?.
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7 | Fig7 Frftea (FHe) it
7 % | )
%
g | F98 d =360 mm
’ & a=0.707 xd
A = %.
360
9 | Figo ‘ Cu= Kgf

ﬂ§ = Ket

i
2.4 kg CuzZn37

10 | Fig 10 Cu %
)

42.3kg Cu + 2.7kg Sn
% Cu + % Sn

11 u# =xfte @ 91€ # 195/- % § @liadr &; o F fafe qer
F 65% & | ar fast g Fw 2 2

12 U Hie¥ arsgfehel 1 <@ 300/-%. § a=r 3 | afe gad@ 25%

AT ot afHer T ST At sEeE @Et S g 7@ s8N
?

13 &ar @ @vaar o | qwkt 7 @ | gar % 120 m3H g6 m®
& et @ foe € 2

14 mFEoa o & faRn far ag & € | o fa e 2 |
a) AT (Cu)- 86%
b) = (Sn)-10%
c) R (Zn)- 4%
40 kg & Ty ang &, &7 at & fhaw kg &1 € ?

15 et WEHEAA & A | TYH Ates¥ F 35% 7 AT 65%
T gar 2140 kg F AleeY § 37 dcl {ShawT a=i fHelwr ?

16 4 for=r f3rsr am=m # us #1¢ 6.65, 7.5, 6.85,7.05 W dgte
FT ITART FIAT & | T® arr 200 Hief & |
famfafaa s 1
1 &F ATAT & G HT AT
2 Y% Hi 9 @Ud & Aad
3 fEd @ud FT ST |

Y I AT A% ALl AT & (A9 & AFAFHAH Foe 2reh
cadl
17 giadié wrefumar § fmfofad o= g s @ 8| € |
1 40% s wfed & &= gt ¢ |
2 30% o $u9 R Afashe § @ gl & |
3 10% o WX 91€ | T &t ¢ |
afe 7 &Y ol a9a 2000/- F & AT FA AT FATE 7

4



6. it famm=r (Material Science)

arg % Wifew wa Fit= o (Physical and mechanical properties of metals)

grg (Metal) :

T UF G 98T € S 89 THR F AT e § G
gidt 2| 99 % wofiw, 9o, 5atg steT snfe | &9 3| ung &
AT ATHHRT EHT 91T |

AT weftfee & forg amgett & siifae i AFTiasma T9nT o7
SITAAT SAATF ATawas &1 T & Fifs I s wwmr aae
g & e fesmmefe darert § smaves fafswe wes o & arwm
F ST, AH AT FATAT FHATSA FEAT T Tgd THT T Fraa
FIAT - SIET AT #Y AT HAT SNl & | emgent & fafvrr qort
F TR SH AIA FE F AGAAIAF FA § AIG &7 Sl
2 | afe Ifua arft/arg &1 e 7 fm o at w6 ge awar
AT IEH =T AT A7 TFAT & | Few & wgeh T A T AwR
aTfad & @& ¢ |

Fig 9 #rg FuTtaT & fF aATe WX & sl agy o wohre faga
& STt 2 |

fagfoat & 9o W e T |

Fig 9

g % wWifa® o1 (Physical properties of metals)

— AT

— A/ TEATHIT

— HEAT

—  FTEHAT

- A

—  TAAIAT

T (Colour)

faferr ang % o1 fomr-fore &id € | Sareewr & forg, ama &7 @t
fafire arer glar @ | Argee ®iet 1 W1 /e THEATr atar
g

R (Weight)

&t Tt ATAT & SATHR X 7 & WY 9E9 A § | vegfhfae
StEft oTg &7 a9 &9 € (Sp. gr.2.8) AT 9T St g & A=
Afer gar € (Sp.gr. 9) |
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Te=T (Structure) (Figs10 3 11)

HTHTT: €T H IAST ATARA HL=AT & AT I farsreh fawarr
ST AFAT & ST 7 HISAHET & AT § IAT BT & AP
FTE H F 3@d & | TIT ATST T TGHAFH FF ATAT 9T
BT & | &= e UF Fet Sl arget & gt aWare a7
g 2 |

Fig 10

SLAG FIBRES

FERRITE CRYSTALS

. WROUGHT IRON

FERRITE GIVES DUCTILITY AND SLAG
FIBRES IMPROVE CORROSION RESISTANCE

Fig 11
FLAKES OF GRAPHITE

PEARLITE CRYSTALS

GREY CAST IRON

FLAKES OF GRAPHITE REDUCE STRENGTH AND
IMPROVE MACHINEABILITY

aresat (Conductivity) (Figs 12 3 13)

ITHS ATewaT A faeredr arewar armft # Wit g e @i
ATAT &HAT & AHIUES & | 4Tgert a1 areshar # f3ra-f gt 211
AT Ud vegfataam sl enqy S ud fARga A st e £ |

WOODEN HANDLE

COPPER BIT




Fig 13

ELECTRICAL CABLE

CONDUCTS ELECTRICITY

T 01 (Magnetic property)
A ¢ UTg Jeh § ATHA ST & IA JWAHT U1 Fed & |

SHT e &I 4T F SrewT AlFa¥ a¥ft dlie oy Tww@w &
AT Bt € A AN AAS-aTgy A I foreor graw &
AR TET Bl |

T (Fusibility) (Fig 14)

oTq T 98 98 0 & foraw Tt & w1 98 fraedt & | %8 arqe
TRl § afafda gt & foraw srafa fra-for armmt = s
¥ g § aeadl & | &t e arae e 9 3| & g9 9 foereran
g Safs o FH AN I |

& 232°C 7¥ fuear € |

e 3370°C 7¥ fUserar & |

a=raT (Ductility) (Fig15)

TF UTq dF AT F8 T & o9 a8 g famr awt # afafdd et
S | g & AR § qRadd 8T =T 9% JremRa € | a9
HTq |9 U AT Sl & | ATaT i Ui as q=r arge &
q= IRV E |

Fig 15
A ROD BEING DRAWN
THROUGH A DIE TO
REDUCE ITS DIAMETER
REQUIRES THE 7 DIE
PROPERTY OF DUCTILITY
~ ROD BEING
DRAWN
é N
_ _ _ [
= )
nooo)
DIRECTION OF
DRAW

FefsEar (Malleability) (Figs 16 and 17)

TG & ATFAT 9T FT I YO0 TEH H 37 T gF Ao i
& Arer & et off o # famr g2 famarRa fam oA 2 |
A< T oTg T TVT IIEI

Fig 14

BLOWLAMP

SOLDER

SOLDER MELTS AT A LOW
TEMPERATURE THEREFORE IT
HAS A HIGH FUSIBILITY.

Fig 16

FORMING THE HEAD OF
RIVET BY HAMMERING

o

i

THE RIVET NEEDS TO BE MADE FROM A
MALLEABLE MATERIAL TO WITHSTAND THIS
TREATMENT

Fita% o (Mechanical properties)
— @=dr (Ductility)

— g¢EEaT (Malleability)

— #3ar (Hardness)

— WIRAr (Brittleness)

— &gMA (Toughness)

— @@ (Tenacity)

— @@= (Elasticity)

Fig 17

Fatear (Hardness) (Fig 18)

FIAT 9T F1 &WAT F AT a8 & Foraw a8 @, forama qun
YU T & A IH F(AGTY FATAT AT & | &1 & FIAT H
T HIES AT(T F S G Sar 2 |
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Fig 18
CONSTANT
LOAD S

HARD STEEL
/

WHEN PRESSED INTO A HARD
MATERIAL THE BALL ONLY
MAKES A SHALLOW INDENTATION.

Qim

oo

N

WHEN PRESSED INTO A SOFT
MATERIAL THE BALL MAKES
DEEP INDENTATION.

WiRaT (Brittleness) (Fig 19)

HARAT oTg #7198 0 & Y ared & Teot @ e & =
AL AT | F=AT AS THHT T=ST ISR & AV TETE AT AH
ferfer & et 7€ W ge Jar ¥ |

Fig 19

THE IMPACT FORCE OF
THE HAMMER CAUSES
THIS MATERIAL TO
BREAK AS IT
POSSESSES
BRITTLENESS.
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F3Taq (Toughness) (Fig 20)

FETIA &1 &7 a8 7 & FoTEF FTLT a8 TST AT T HT TG
HE AT & | FITIT HIRAT &7 [T q07 & | 7T oAveT FF o1g
FT =T IZTE T |

Fig 20

Vo,

THE CHISEL ABSORBS THE q
SHOCK OF THE HAMMER
BLOW

/
S

& (Tenacity)

T 1 AT g2 a1 q % THI T qeA A AT & qE ! | g
e, T AT AT ATET T& 4Tt & 7= IIE ¢ |

@ (Elasticity)

AT &1 H a8 Ifeh & AT ATIYH a1 AT 81 T T 39 A
T H AT S | T ALE TH-TGHAT & oy FET @ st
SEETT |



TR AR, g% R Ud & & Ui 3 a1 (Comparison of the Properties of Cast Iron, Mild Steel and steel)

T (Property) TTeT et (Cast Iron) & & (Mild Steel) @ (Steel)
ERIECE FTAT F AT 27 4.5% FTT # A1 0.1 7 0.25% | e & 7w 0.5 1.7%
a6 - 3= — | - 3=
— A= T ot — A a o — 3= a4 7ifh
— fa A e - 3= - S=
Fefeiraar = I= I=
a=ar = 3= I
F3EAT T F3IY, FST HXA T A T FIIT
T T 9T FSL a7 GohaT & |
HSTIA T faw goft #71 @ | g FIT FTET & ATAT & A & FSTOA
Haar X e e
HECHIGGH TET T ST HqFaT QT ST qhelT & T ST |l &
IS AT AIAT FfeaTE & arr STer AT & AT @ I TFAT T |
ST |l &
e AT & wreE AT ST g e T ST gehar @ Fe fhaT ST @ehar @
A T & A=
= = I= I=

¥te Ud st fer e (Ferrous and Non ferrous alloys)

g fhetor wa @te Bt (Alloying metals and ferrous
alloys)

forer g 3t o1 atfaw ag # freems e o aedr 2
e grg ua iy g % forg et g vea €| fisy ong % wa
A wfaerd & smeme wx fsr a1 & & v fr gt o 2
amTa: R arg & § sy awqe

et (Ni) (Nickel (Ni))

T FIIT UG &, AT F3 THW & Al a0 qfaeres |

7% ST ST | FTH AT & 5 o et hefmm s,
AL S, ATARH T8 301 & qTed, §oT &Teh T 3Tfw | et

1450°C = forereraT € | et &t geaahir aan a9 © | @l g
& fomtor # faow et & firer eg &1 = tar 21

ATt | o frhet 7 S=T 81T @ | g7a< & & 36% et
FY WTAT BT & | T8 FIX UF S T4 € | TRYE ITH 7Y
TYer & BT aAT ST € Fih 39T O qore 2 |

e & frsr a1g 7 2% - 50% A% et & 7= Jrt v

gl

FHEH (Cr) (Chromium (Cr))

a9 FwEEE D § ffemEr qEr @, @ g€ & 5 ST,
STYTErshalT & dedT & | HaH &l & 30% HiHad T Srar
2l

ATSTHTATES e Ud FHTe aTet STHLUI & (AT F gy fAerereT,
ot A Fiforasa &1 ffrerr gy st 2|

g mreat & fmtor § S wiew &1 ST gtar €| fafiee
ATEAE § HIW & A ST & AT JAHN ST TLF I[O7 adAT & | S
Trereh &l 9 13% i gt Sirar & | faediv & forg s
et &er &1 T ST © | i aafeaw & &1 TN 86
ITHIOT S o @A T e ofe e # gar @ |

#HTT (Mn) (Manganese (Mn))
et | HIATST At foel= & ITHT FHSIAT TF AT d@dl & 9%
3USH T Y FH B v 2|
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ST &l T TA0T GTEL 9YA HP FST F¢A § giar @ ma
aoe o T8 | Hrerst &er § SIS S T 14% ATET S v
g St FfY IuHew A fF g ofE a=e § sk gt €|

Rt (Si) (Silicon (Si))

et & Ay fafersta &1 fapsror erferss amoame e Iaat
gfaeierehdr & aerar 2 |

7E ST &7 faey FXAT € AR AT agar & | ©ier & ary ffowt
F1 feror &fiTT o7 3o vy s & e 1wt #37 § g6
FiaT & T a8 S &7 Sfare #¥ar & | T @ § faferwtT A
T 2.5% WIAT 81T & | I% qeh Abrse & Aty § Iuarfy
& St T ofie # Wit &rar agrar ¥

@mes (W) (Tungsten (W))

e 3380°C & ATTHT ¥ fUselaT & | T8 ar<i | STelT ST dehell
g 58 w78 fagdia o % dg a9 | STl gt 2|
fersh dSil & Ted aTel ITHLOI & AT § ST &7 T Th
forer g & =0 7 gtar 2 | stferw 1fq & & § 18% e, 4%
HIHEH 30T 1% afead &1 fasor star 21

Iyve Te faere fSed 30% FHEH, 20% SR, 1-4% FTeT
T T HidTee AT g |

afz@® (Va) (Vanadium (Va))

Te & & FUA F Jerdr & | e |, e Suseon sife & fAwtor
# aafeay &t &1 90T Etar & | &¥el 3 IIHLN Hi qeb GLuar
YeT HH | aqiedw I &

F-aAfeaw & d 0.5% & 1.5% HHEEd, 0.15% & 3%
Fafeam, 0.13% - 1.10% Frd= &1 AT IR AT 2|

= sy g § I AT, aTwd, AT @A Y TS AT Star
2| 7z i, e, s @i g weent & At § Suanefy @)

Fafeaw = wfa &l 7 0.70% AT F9a 10% T &
AT I STt @ | @ erferes S arfar avelt &Yl q147 St 2|

FraTee (Co) (Cobalt (Co))

FaTee 1495°C ¥ foraear € | 7€ s T & I=F ATTHE
X g TEdT § | gEw, arer feafr, wred aret e afe
& fawior & Fiamee ITANl § | Fare-aE-E (S Fi-fr
ga¥ HSS +ff #=d €) & 5-8% HiaTee &Y ATAT 1T & | 7% Eeee
HSS%WW%WW@WWW% |

Hiferss« @ (Mo) (Molybdenum (Mo))

Aiferew 2620°c ¥ fraear €1 g8 w1 & star @ ar a=
FIAAAT % (A% 7T YT TST HeaT & | Wiferseaw a7 ofie
T T 8% AT ITH, 6% TR, 4% FIHFH 0T 2% Fafeaq
EaT €| I8 g & FoIX Id HIed F HHATETAT & 2 |
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#fTT# (cd) (Cadmium (cd))
&feaw 320 9X fUreerar €| a8 &t & TeHt I FfT FA |’
T BT 2|

forr e 7 sreite fer agd (Alloying Metals and Non
Ferrous Alloys)

SetiE erg 3 frst emgd (Non-ferrous Metals And Alloys)
AT T 3% 9T (Copper and its alloys)

gy, forad AT 7€t ST € I sfAte g7y Fed & | I
% forg arn, wegfufaemw, sfiw, de 7 &9

ar=r (Copper)

gt Fememge (MALACHITE) & faarer strar € | e 55%
AT AT & A wErsed (PYRITES) fom# 32% arwar gt
g1

ot (Properties)

SEHHT T ATl BIAT & | AT 1 I I % HTLOT ATHHT & TE=TT
ST HehetT & |

5 g8 @fed T ST & at gae  TET FUTETE Sl § IR
ST FH BiS AT el AT FATET & AT WWET & A 2

7% agd & adHT HY a7 € Y I Te A ANl & €T H
I fFar ST gear @ |

7% fagd &7 oT=sT aTe® & | AT 7 a9 96 I ITANT fasredt
F AT M FIega ITFHEor % R # &1 2 | S faga &1 awa
gl

ATET T T BT qTeh T ST WeH & | FhT HT T a1
ETIE TR, ITAT T FEA & JTHRIT, T & LT adT & a1
FT WET AT arfeHT, TEEAE qd@T A1 F forw et &
IE AT A A | oY wgh gtar 2|

AT 1083°¢ ¥ firererar 2 |

ATRY H AT ATHA SHOT UF AfodT & T agar & |
awa fast g (Copper Alloys)

diaa (Brass)

7% arar v 5 1 fswr € | 3 Ay e F fiaa # forg
&+ T @ AT AT g el | freter v G frer g
& gfaord 9 smetRa € | g7 W1 frar, gt T a1 q%e &
FOT ST & | ZHHT AT & AT F0r 2 Fpar & | fraw
STygE off @ |

TS AT MY % LIS 1Y TF I & 71 ATl T /A<
S E1dT & | I% A Ao i atfed & forg 3wt & | fidqer
880 & 930°C o & ATIH § fusrerar 2|

faferar sttt % forg fiaer & fafser fysror aamen smar €| §i=
farm o et 1 araTer et frsror & st Sie 9 sty
F FTAT € |



=t (Bronze)

FI e AT U & &7 Foraror & | sefY-aofit e ot sort e
ST & aTfe Fo o qort &t e 2t &k | geeh @ & afkenfa
ATt & diet @ & | st 1005°¢ 9 forererar & | 7w fidar & et
BT €| 58 AT IUHLUN G AT & Aeigpa b ST Fehelt
& | geehr for &or % qwT et & | o st st s s S
BT g9 | AT 2|

fafer srgant % forg st & faferer deie e g 2|
AT HT I°* fr (Lead and its alloys)

TE FellE g # a¥e F% (HEl & At gy & forg
ERRILIES

AT FT IITEA Ia% GALENATE & 1T € | T8 UF ALY &1g
2| 7e 9 fUger Tt 8, at Jidt & G F & qdy €| JE w9,
AT ST ST ek Eidt 8 | 7/ oy fafaeor & ame st
TACY & | AT ST ST S HFIL (% STl AT BTG AAN L ST
FTafary Far |

7T F A FRAT, Aee ¥ aa A1fa % fore 3ot 8 | 7% a5
T & forg off IuAf & |

@z feror (Lead Alloys)
Frfae g1g (Babbitt metal)

grfae @< A7 arET Y T 1 s €| gw qw|, gur
fateft fosror @ o s faadi F €7 # 9w gar 2

A< AR I F faor @fve @i F w7 § T F |

5 stiv 3@ fsr (Zine and its alloys)

ot AT St wfaty & forg &er ¥ #feT § o gar
IR & WA A ArfeeAr, SEAT A I’ i |

7% 420°c T foreerar €1

TIH FIA X FE WY UF TLH &7 AT 2| q§ S wuw ff T
ST LT THHT ITANT AT Feagadl Ud B B FILT 9T AT
# foar srar 21

STET ot & 9 S 94 srar 2 |

fo= wa &= & Rreror (Tin and tin alloys)

£ (Tin)

SHHT IATE HAeTTZe ¥aT e & giar & | 7e feuw § =1dr
HITHFTEATE | AT TE 2310 I {UEelaT & | T2 T a7 A 2h
ST gfatershar gtar |

FE@Id: 3HEHT TART @ a0t F R & Iaamew # gar €1 7%
Zadt anget & arr e aAe & forg o w2

ISTE: AT &1 a7 & vy e 9% Siet 9741 € | Aiee T a9
# faq ¥ e &1 e Smar @ | are, faqe, de i ohmir
F forara arfae arg aarft S 2

THIEH (Aluminium)

TR UF dle gig € S BAUXITE & fRareft st &1
A Tt AT AT ¥ W1 H ST € | 78 660°c X fraerar
g | vgfhfaam & I=7 gt ud e arersdar gt & |

TE AIH TAT AT &A1 & AT TEAT AT AR FH St & |
THTHAIT T B & HIXT IHHT ATTHAH T FawTe 32T
34 famfor #rf & giar €| faegete TR & 39E ITART a3 =T
gl o & THY & ITHO H o gHAT ST g 2

He=-1 (Annexure-1)

CIER LG e aTgd

1 @ & qrar e 1 e T ATAT FT AT
g 21 g gl

2 I Fav fag 2 e gawr fag

3 78 R ud F W& | 37w At T #v etar 2
g gl

4 TEH S A 2| 4 T ST qET v

5 & I a1 G%d ¢ || 537 FEET T8 97 g |

6 aE I § WX & 6 & W ferfa & W &t
ST 21 ST 21

F=d |2 Ud @ F = s (Difference between cast
Iron and steel)

FeT AleT &

1 HraT H AT ATRE FTET &1 AT T Bl &
gy &

2 w1 fageh st Fra i ger gt &
HEdar g

3 zaw fag fe zau fag 3=7 AT ©
gar &

4 T gEET TE AT G | T TEHT AT G &

5 T %is del ®Y qhd 0 BIS T Tohd &
FifH a8 WX &

6 AR S YUHa & THH Seg & ST o AT @
ERUGIES

7 | dce A&l AT o = doe T ST @har @
T
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gt Ud serget | v (Difference between metals
and non-metals)

) )

gy STy

ELEEIES gerelt

AT ST 31T AT T T

faga &t 9= aes faga #t ave ae®
srferaier A THAT &

ATLEET (TTgEett 1 faew) | adelr 96 & ¥ § qReet
srferepier awr A 3 &7 { W
ST ST AT € | ATRAT ATHFATEE Tl &
HATHS (T I =T HATHE Aol

& FHE a9l §)

1-3 §ISIF sAFEE &id & | AT 4-8 @IS
EREEACRARE S
AT & GIAT AT qFAT &

AT 3= F99 favg
(AT Y & ATTHE 9
3, FIETE 1)

@te utqyd (Ferrous Metals)

ST st & ofteT yg@ ww & ffaa gt €, S8 «ite argt Fwed
| faferar it atet dte &1 s fafee Sew @ qfd 8 gar
2l

AR, F=a A, M g AT &t ®1 9= (Introduction of

Iron, Cast Iron, wrought Iron and steel)

ATATAA: S AteT a1g ud frer anqd €

- - ater

- &= Al

U

- & o fay g &

fafere gfkamet &1 y=r @' ud & F I § gar 2|
forr @er (Frwfor wfzkam) (Pig-iron (Manufacturing process)):

ANE T | A E HHT AT el I Ay Sar 2| e
AT BT BT THAT Tl Feerar & |

for ote & Iarew | fAforfaa w=2 |1er Y straveehar ;

- e 3% (Iron ore)
- &% (Coke)

- T (Flux)
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@t 3w (Iron ore)

e forfaa wer st 1 ST gfar @

— #WeEe

— BWerEe

— WHETEe

— FEie

T sIeRt § et AR sgamal § gtdr @ ud argfas /7
ST BT ¥ |

#i% (Coke)

FNF UF 87 & ST HH LA B T(HaT HF JTYH ST ST FHLAT
2| FF & e FTa e FITRT F 1 JAT ATHFATES F T
H ferar & i AT aa gtar 21

T (Flux)

IE UF Gl 9qT & S AU & T fag FHH FA % forg
T T § AT AT & | 7€ foraer g aman aqar € A
A & AT AT & v femar 2 |

ST BT § Tl % 1T AIEH& %1 T T30 erar 2 |
forT =te %1 Iw= ud vt (Properties and use of Pig-iron)

foT ofte it TR X ZAT o aT & o TR & dAle U &
F IqTE AR A & |

AT AT (I3TTEH wfHAT) (CastIron (Manufacturing process))

fOT TET ST e BA| % T 39 &iaT & 9€ Fed ATel &7 F=aT
w7 2 | 58 o5 & afvgpa #3 FfET it et @ | 7% aRega s
FIAAT FATH H FHT SITAT & S 3 ST ety 7 il &9 &rdr
g 1 (Fig 2)

HTHTIA: FIATAT FATH AT FAd A AV (LAY Fr TET FEeAt
AfHT T ATATIAHATIATY T AT & |

FeaT SAteT (TFR) (Cast Iron (Types))

FeAT ATET, AT, Fra T Hreiishi w1 2oy & | Fra &% qra
2% & 4% % Feddr g |

F= AR & THN

F= AlE % THE A= Ry T &

— ¥ N AT (F=a1 @ren) (Grey cast iron)
— A% =t arer (White cast iron)

— g F=at ater (Malleable cast iron)

— T3 &=t @rer (Nodular cast iron)

o et @ter (Grey cast iron)

I WIALT qTeH & FIT FIA § SHATGTAY TI76 ST & A
dTaTr & AU BT @ |



Fo e 8 WIT 999, B, A5 a9d € #i % O % a9
& qvaTq & R st gt ST € |

FAT ATRT ST ATH{CH AT o HI IFHE AT T AT
S I § HTH ATAT 2|

3T g foeg Wt & YHEe W ST € AT T Fod dAre & THA
TAH TS ALdT St § | 369 Afee wIfeeT & S daedl & |

T %= Al H ITANT SATRTAE HINAT ITHLT a1+ | gidr 2|
FHI % TS T &7 &THAT HF HH HLAT & Tg ITHLI & Fe@w
FHH HLAT & |

S ¥ FA TS F HAA LT AT AT T8 AT W AR FH a=
AT T iaT & | SHY HTLT THHT TANT I SSH! 1 a1 § Tof
ghar i 9¥ 3= a9 ar e gear @ |

T e dAle T HST a9 & 308 Y {Fahet, AT, FAfeaw
T are #t ffya B smEr 2|

¥ FAT ART AT & AT & T T &g T Teet & TLH FHIAT
Tgar |

% Fe=a @rel (White cast iron)

7 g FIT BT & U Gewer § 7oA SHAT & 37 FLT IS I
Fehl % forg ITART & S oy gfawtys g =Ryl

Tfere g U Hieliehi & T HH F¥h & ThG Hed Ale BT SATET
ST S | 57 ThTY T SUET YA o HILU J& SULT FHed( I HeeATdl
2l

g Fed e & dog Al AT ST AT |
T+ ®=am @er (Malleable cast iron)

¥ Fo e & GHIF TEAT FoAT Ate § ST A (AT, q=
AThd T Tt g 2|

ST 30 TUE T ¥ SSHT-ITATE H¥eh The hed e | & qe
AT SAeT a9y ST 2 |

Tizg® == dAter (Nodular cast iron)

TE AT T ATe % T & | T TAHT ST ITAR L1 81T
2 | MBS FedT AleT - MBS ANST - O ANE - THITSA ATHTET
e & O & o ST S 2

TF FHBLAT Bl & |
T U MBI F=AT ATST I AT 9T T H TH S

& S I=A< AT A9, Aew SR AT Bl § | IE e
FH TEIT T &EeT HIT FT T € |

T e (Same stwar) (Wrought Iron (Manufacturing
process)) (Fig 3)

TET FATET A #1 J@ €7 & | TS ate & 9o g1=7 2 9aT =etar
% ze 99.9% A wiver &aT #1 (Fig 3) TRH F¥ TX T wver
foreretaT 7€t TRy a® T & AT & ST Fg o A 7 grenw
ST HehaT 2 |

e dte & Ao /e § Jared &t qd &afeEt

Fig 3
PURE IRON CRYSTAILS

\J L e ﬂ\ﬂb

LA~

\/%C\ %—-g\w >
STAG \g‘,\,’l G\L /‘\X\/
THREADS T \ ? \} R P

MICROSTRUCTURE OF WROUGHT IRON

— gfsw wfwar (puddling process)
— A AT 91" ufEAT (aston or Byers process)
@ (Steel)

T Y& AT S | TH FTa & Tewh AT et & | FT Hr Tfarar
T8 A T FI aAdT & | Fa & g2 0.15% & 1.5% et
g Ta¥ =1 AyEAr TRt St @ S fF dewe, wewned ey
o sterT 7€ T S @ebar @1 fAfvaa arwe W w3
T T AT I B 3ULT FXA TR IE FHIX UF WS & AT 2 |

frfafaa faftet s B wr & & awe o 21
1 #ree wfFar (Cementation process)

Ffeae gfdar (Crucible process)

FaHT IfHaT (Bassemer process)

2

3

4 gar geet uiHat (Open hearth process)

5 gawrgt a9t wfFAr (Electro thermo process)

6 3= srgfa wfwar (High frequency process)
11.13 &1 % g=1 7 (Main types of steel)
e & oI 3 T E

1 @rer &1 (Plain steel)

2 fier a1g = (Alloy steel)

1 @rer & (Plain steel) : 30 e U4 oteT f{eamd 1 €|
FTe & IfA9d & ded are & & T gwe € ¢

A faw #1ea &t (Low carbon steel)
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7er Fe9 &l (Medium carbon steel)

C 3=7 &maq @i (High carbon steel)

o= #l= @ (Low carbon steel) : 38 g1 &t
st Fed € | g8 e %1 9faerd 0.15% & 0.25% e eTaT
2 | TS FY HH ATAT & HTL JE TAT AXH ST & T
AT T TETIA HXAT & | BHET A et & grer 5o fafer
ATHIAAT & STAT ST AT & TS ZAAT AT F3T UF q&f
Tl gtar & | g8 " &Y gy FeiY 7w dwve A=
ST HFAT| 7, e, Rf3e sfie, aer, T-ater i< i
areT ofy sEd aud € |

Aeg® #1920t (Medium carbon steel) : 508 FTa
#T 3¥ 0.25% & 0.5% % gidl & | Fra & stfers 7=
% FTLT IE Toh WA & YHEA ATAF FIT T T 81T
| T8H AT ATAF BNt & | T§ TR AR e A
T BT & | SR BT AT Tl F¥ah (AT 6T et
g | 98 a9 ogd, AT, Y, I, e & s, W
ATHS, WAL, TG AT a4 & ITFAIT 2 |

S ®reA & (High carbon steel) : 308 e &Y
3 0.5% & 1.5% a% &l €| a8 agd & F3X ear 2 |
TH FEA X 3H FSIY JATAT ST ThT & | 37 FTEE AT T
T2 T ST "wAT | 98 agd & FolY U ' gt 2|
TE AT FHA T AR FHAT & | TS T STH,
&, ST, e, 3U€ BT, U ST ATl e IuF N
4

2 tafa &= (Alloy Steel)

T & T A YT S A IH, HIATEH S TS & a1
e srar @ a9 w8 e & #wed €| A soma § sas
AT % 0T BN 2 |

P &ie % s (Types of Alloy Steel)

frfera & & Tema: 3t e € (Alloy steel is mainly of two
types):

A
B
A
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fa= fafa &= (Low alloy steel)
I=1 faf¥a & (High alloy steel)

o= Tt <= (Low Alloy steel) : & & stemar
THH A G0 FH ATAT § O A S | FHH A= wiew
e 2T & | 39 AT &F a%har € | 98 F31X ud ImEE
oY 2 THAT | THFT TANT €A SRS UF 7 qTFR &
fafsrr s onfe sver & &ar 2|

= fafsm = (High Alloy Steel) : #1e¥ & stemar
T T # AT e iR & & g sifere e
g za% A w=re €

a 3= i & (High Speed Steel) ;38 sr=7 &mee oY

FET ATAT & T T SIS 6 ATAT Aok Sl & | e
F ATAT & AR 3H A\ @M | qrer 7@ 2|

1 TRA 22%, HHEH 4% , FTA=TH 1%

(Tungsten 22%, Chromium 4%, Vanadium 1%)
2 ERA 18%, HIHEH 4%, aafeaw 1

(Tungsten 18%, Chromium 4%, Vanadium 1%)
3 TERA 14%, FHEH 4%, FafeaT 1

(Tungsten 14%, Chromium 4%, Vanadium 1%)
THE FTeA & ITHIV a0 & FA1h T8 Igd & F3IT eidT
g T FF ATIHT ’ 7XH & FATaT & | §7 HI0T He &b
TTHAT % TUT ATIHI 9 SITAT & ar fhT FTe & ITHTT
7 Bl S & UX ST & I=F Tfa9d & FR0 I8 I

AT q¥ St F1F AT TEdT 8 | T FEA F ITH,
feferr, wg, Ra<t exarete snfe & wgw saT € |

forwer &t (Nickel Steel) : 35 0.3% &+ T 0.25
T0.35% foreer &t aram 2l & | et 3 swTor gaaht aw=ar
aTfh, A= AT 31T FSAT Fdl & | FFH S TE 91ar |
ZoH fAsher 0.35% B & 1T 61 FTa T W et % Hhraet
6 TuT STfF Frew T TfAEHAT ST & | FHFT AT
Refted, T157, TFA A%, a9 U 4T ST & AT
AT § BT 2 | Ff@ 30% - 35% et & 5% Fianee faar
33T ST e T W 59 ST & | FIHAT STHTT A
# EHT gEId: ITAN g 2|

FafzTw &t (Vanadium Steel) : 38H% 1.5% FTe,
12.5% &R, 4.5% HHEH, 5% o #iY 5%
FaTeE qTAT SATAT & | ZHET A1 FTAT, T ATehd T = [e1a=
AferF gaT 2| I IATeT ST & fAwier & erferw
TR 2|

#IS &ie (Manganese Steel) : 7 fafire fafia
et ft FeaTaT 8 1 379 1.6% & 1.9% FeT 3% 0.4%
# 0.5% a4 BaT € | 8 F3I &1 & A AfAF T2
fewar & | 72 ges & 9Tl A€ &l | 9 qTEeY Y
¥ gl § 9 giar 2|

"g-a™ & (Stainless Steel) : e F a9 597 0.2%
T 90% F1a, 12% &18% FrHra®, 8% fAshet 31T 2%
Aifer=2aw ST € | 78 A1, F, I, 8ATE TR & |
e, sy ud i enfe e § Suanft 21

ettt &t (Silicon Steel) : 39 14% #Hiefiwia gtar
& | Hiefiate &1 3¢ & AT T 37E A ag dte ¢ | fAmtor
#F F 0.5% & 1% Hieftebia, 0.7% & 0.95% HI=IsT
F faor &1 Iww g €1 fagde w@ew, seRey,
TTHHHY % AU & Iaamad 7 2.5% & 4% A



T foreyor e Srar & | TematasE ST & 14% Hetiwi e # ®iw @@ (Steel Plants in India)

F1 fireror e o s € |

FaTee & (Cobalt Steel) : 3= F1e= &l & 5% &
35% FiaTee ST & | HH F3LAT Ud dadt 19 gl ¢ |
TEH FEET T (AT & FATCTY FEHT TANT W T
T F gar 2 |

£ e @t w1 A T
1 T ATEA &l faee
2 sfa sz & afgesft e
3 oz smee e FAleH
4 e & |9 g
5 YR & d4= qfgas e
6 fufsa e @@ (TR) qfgast e
7 Rl e d&4 T (FYR) faee
8 TREHAT & q1T EEIEI
9 o & daT affeTg
10 faumragaw e @97 AT Q9T
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7. 399, 9R g (Mass, Weight and Density)

m - U% & & FA

g - metre/sec? = 9.81m/sec? ¥ TFATHI & FHII gf&
V - &1 & aRHATr

p - =TI (‘T I=RA BT & 1)

W a1 FG - 9T¥ a7 9% a9

g (Mass) (Fig 1)

Fig 1

MASS i

WATER
ALUMINIUM

V=1cm3 V=0.37cm3
LEAD

COPPER GOLD
4 8 44 3,73

V=0,11cm3  V=0,009cm3 V= ooszcm3

V=0, 13cm3

BODIES OF DIFFERENT MATERIALS HAVE DIFFERENT
VOLUMES AT THE SAME MASS

DENSITY | Metals |
[ [
HEAVY METALS  |LIGHT METALS
©>4.5Kg/dm3 | [0 <4.5Kg/dm 3

v=1dm3 243 12
DENSITY OF WORKING MATERIALS

FT & A &1 § Rra qqrsf & 7w 21 F.P.S. yorreft #
FEH &1 7% 90 (Ib) &, GS Yorelt ® I (gm) 3T
M.K.S. &% S| worfert & e (kg) & | #-asfF 1000kg
F fore 1 @ +ft vy AT € | Eiawer #1%E 1000 € | w i
& T TIHAT A ST & Tl ST € | 3amee0r-1 27 = 1000
kg, 1gm =1000mg

g4 (Density)

I T T Tl ATAF TRATT & | 37 FEHT ATF gm/cm or

kg/dmé 4T ton/m3% |
FEAT
— af#Ter _ —p

<|3

ww™ (Weight) (Fig 2)

HIT 98 a0 € S &1 B T FT Heg AT AT ATHAT FHEAT

T | I% AW AT THATHI & I G HT YO % & |
FA % FHAA qAT TEATHI & FIROT dAG(& HT ICAEA Bieil

Tl F &7 W I fRafa o smarlRa 21
A = War FG = 9 X TEA®y0 eax

=mxg
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TOTTeAY et T TR
RIEED NIEED
F.P.S. 1 poundal 1Lbwt | 32.2poundals
VIS (11b x 1 ft/sec?
=1 poundal)

C.G.S. 1dyne 1 Gr.wt | 981 dynes

TRt 1 grx 1 cm/sec?

M.K.S. Newton 1 kg.wt | 1 Newton =

S.1.9vett | Newton Newton | 1 kg x 1 m/sec?
1 kg.wt = 9.81 Newton 1= =10°dynes.
(approximately 10N)

Fig 2
|
ar 25480km =16
_Fe
3r 19110km -9
_Ffe
or 12640km =4
. Fg = 9,81N
z
(l m.g
FALL IN GRAVITATIONAL FORCE
WITH INCREASING DISTANCE FROM
THE CENTRE OF THE EARTH
THE WEIGHT OF A BODY DEPENDS UPON ITS LOCATION
WEIGHT UNITS
mass in Kg. @
P = ;; m
—
Weight force in N
7/
FETAT T WX & ger T
TSR L1504
qeTd ® difed AT o s gt stfa
AT & |
it =T ® "\ ferfa ax smamfRa
FeATe [tfa® o & ferfy aw smafRa
AT AT ¥ FAIRT JAT §RT
ATIT ST &
srfeer v 3 @1 (AT AT
H uF " @ |
et o o awar € )

FoAA Ue Wi B A )
TF FF T FHAT TRA X T F qAGA &

R T FSHTA X TR & HTLT g NG F THgA
g\




Fig 3
COMPARISON BETWEEN MASS & WEIGHT
BODY OF

UNKNOWN MASS KNOWN MASS

e

WY, g9 U4 fafire awea (Weight, Density and Specific
gravity)

Gt T 3 fadt aard & germ # 9T Rk IEe WY & A
STET & X IaH TRA 7 Fig g3 T e | % afs qame
R & A Y ST fATaH i JoreT it 1Y at o 1 afRArr
T AT & TAT T JaT § Ggd Siel 8N | 37d: 87 &%
o © & o sregfafias # g § agd war 2 | ot gay
& # AT F AN FAAIH F 7" & e € | (Fig 4)

Fig 4 DENSITY

1 kg MASS WATER 1 kg MASS WATER

1dm3 1dm3

COMPARISON

AT UF TIHTOT % 1= T T+ S e healrar & |

e TRATI HT FH Togd FAT 2 | Eg. 1dm? a1+t 7 g
1kg & ¥ 8¢ T 1kg/dm?3 &7 ovea & |

Hq=F (Unit)
I FT AT 7 I & Far © -
MKS/SI= Kg/m?, CGS - 1 gm/CC FPS-Lbs/Cft
Bk gmicc? T gmicc?
1 ugfafem 27 areft 1.00
2 o 11.3 ot 0.81
3 &aT drer 7.25 AR 1.43
4 7.82
Tets & fafere avar &t arafad e o Fa 2|
T«
fafere e (sreram) amdfers owe
e A
4°C 9% It &1 J
ueref & TRt afmer &7 germe

4°C q¥ @I qfRATr & 9T T g=H

T #1 39 (Table of comparison)

TOHT [T FATT gm
gfad Cu cm; ibs ofa cu

L Trafars gwe rar
e ==
et 1 aftwrer #1 afa 4°C q¥ 92T FT T ;MY
ZHTS gHT T & | T FT T arafara
Crrci

ZHET ATT T g ATAH TSI
2| I8 g Aihel |

A kglou HeT & I gtaT € |
FEATT
g = ——— ardfers av e
= et FT T
4°C 9% YT FT "
3| = | = e
1 ugftEs | 272 S 0.75
2 EES 11.35 | dedt a1 1.285
3 =T Arer 7.2 qrer 1.00
4 H.S. & 7.82 SreTer At 0.84

SUNH ¢ad § & foF T faeft off werf & (A F S aw)
fau U afRETer & 9 & AT F G @, 99 @8 ggTd #;
fafore s st &t | of srgeww § afRorm off Sa Y w6 @
afe 79 71 &t |

Fig 5

SEIELM

o 220 x 330 X 15m AT & ATATH &l e & FHHTT
& T kg # #X | (Fig 5)

T = TRATT X T

7.85k
— 220X330X1 5mm3X8—593
1decimetre
3, 7-8%kg

=1089decimetre™ X 3
1decimetre

= 8.55 kg
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2 TEH WU adq 250 1T qrHT &7 @9 &< qohar & | o

e W e fRa €, 39 dae a¥ aEr & 7 fhad N 9w
S ? (Fig 6)

B .

qTT &1 ' 1gm/m3at 1kg/dm?

TEATHY & HTLO AgRa 10meter/sec® (TATHIT)
T 2

& AT = 250 feY = 250 dm?3 afHrr &
qIET T FIATT = qRATT X AT &7 T
=250 dm? x 1 kg/dm? = 250 kg

AT AT AT = FHAAT X [EATHYT & FOT gl
= 250 kg x 10 metre/sec?
= 2500 kg.metre/sec? = 2500 N

3 ‘M’ gEH 9 15 S &7 a0 1A @ Y 98 2.5cm/sec?
#Y Agfey 3T & | FHAE AT L |

1 Gr. wt. =981 dynes

15
- 15dynes = — Gr.wt
981

I =m X I & I g5
Gr.wt = g9H X 2.5 cm/sec?

gr.cm/sec? = =999 x 2.5 cm/sec?

15
981x2.5

T = grams

= 0.0061 grams

4 2N T 7 10kg & FEH X FHT FHIAT & At FHH I Tl
¥ I FgfE T FL |

Fa=2N

A = FHAM X Ag(&

-2 kg.metre/sec? = 10 kg x Serer agfa
-2 x 1 kg.metre/sec? = 10 kg x I= Ffe
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— metre/sec?

-, 3@ dgfe T

= 0.2 metre/sec?

5 fora &1 #1 g 1kg @ IEHT HIX A1 FX | TArtador
geT T gfe 9.81 metre/sec? ¥

T I = FHATT X [EATHIOT & FHTLT AT fesr
=1 kg x 9.81 metres/sec?

(1 kg.metre/sec? =1 N)

-.9.81 kg metre/sec?=9.81 N

T ISTEXT H ‘g’ &1 ATAT 10 metre/sec? oY T £
FAYT TE AT &t Thell & T(T Jeail AT 7T 21

«  TF Il MaATE (STATERaIY) T SATAd Ud aTel AT FH:
150 & 70mm g | afg &rg &7 w=ea 7.5mm/cm? & at g
gorAT s F2| (Fig 7)

HOLLOW SPHERE

3)

4
TreATEr (#hee) HT afaT =EW(R3 =T
R=75cm,r=3.5cm

3 3

4
——m75” -357)
3

qfRAmr x T\

%

I-35%) x25

iwﬁj
3

=12540 gm
=125kg
«  UEHFN H A 800kg & AT THHT AT Tl A1 F< 1 (9.81m/
sec? H)
FIT & A T = F F FAAN X [&AT G5
=800x9.81N
= 7848 Newtons.
«  2m & TAATHRE &6 A x 3.5m aF Tgier & HL & | dge

& A & § T &< | 9gie &1 g9 720 Kg/m? 71 |
(Fig 8)



Fig 8

d
@ 400

DIESEL TANK

2
e %Xh _ %xzxzx&sm?’

=3.14x3.5m*=10.99 m?

=fF 1 m3 = 1000 litres

&% &1 foremTor =10.99 x 1000 litres
oIt FT T =720 Kg/m?® .

dgier # HIY Kg ® =10.99x1000 litresx720Kg

= 720 x 10990 Kg

T & 720X10990
9gteT #T M€ Tonnes § = ———————
1000
=7912.8 Tonnes
o g2 3 ufe &7 fafte awe 1.3 @ &Y 78 Us ad T
& H WX ST T & dt g9 T9ed kg/m3 F ST
(9Tt T == = 1000kg/m?)
faftre g o anfes s e

_ TErd A A
4°C 9% g1 FT "

e, sy tfie &1 T

= faftre e x T F7 "\
= 1.3 x 100 Kg/m?
= 1300 Kg/m?

Pt el #1 fafde =@ 7@ *FTA1 (Determination of
specific gravity of a substance)

ot o %1 faftre wwe fa 9@ & st e star @
1 snfHfEs frsia (Archemediues principle)

2 emEgrie (Hydrometer)

sfhfd i@ (Archemedies Principle)

AT ST i aarar & 5ra U awg ot 4t s7ifors &7 &
71 W famfoa &t shreft & at awg g faenfid g=r # Avw g=
H a%g & AL H AR FH & aa sl |

7 H gH awg # WY
= a&g & QU7 X - a%g G (@i aved &1 A%

afT 7% WET I & a7 IR QM| T8 FOMEF & Al a%g F
faafsa s faenfia e ate 5= &1 R 9% F R & avEs
T IS ST | AT AHF & AT a6 I AT | 1At F Ferasfier
3| qart # faftre wwe @

3T T FT &GT H WY
T 3 e & 9 § &9 g W)

Tt gemeie 3 & fAfre e

3 gaTd FT FAT H W X g &7 fafere =we
T o T ¥ W) § T e 31 gaTe gear aet
=1 &1 fafire qea

I H 3 9qT & A § R
T 3 ot e AT g § W § A

R st gt # 1 === et Strar @ a8 g s S| ae
H gt AE ey R e ave @ war )

IEIT

1 BATH UF AR & gHS &1 7 WX 160kgf ¥ I8 5 et
H AT AT € d9 I7FT WX 133kgf & €| e F TS

#1 faftre o wa afRwmor &7 Mo w31
T H 3 FT A =160 kgf
qT F B H TR =133 kgf
SO H W # et w ¢ =27 kof

a3 % AT & FHT ARSI BaT & SIgame =
faenfoe arft & |7

-, faerfag oy &t @ =27 cm?
- 3| & gy =27 cm?
. e T gTHT
THS FT WX = Pp——
160 kg AT FT 7T
= 97emd = R = = s
27cm® 160
B0ky = — = — =594
d kg 27
I:rnE'

2 TATH UF €T F ¢S F WX 6.5kgf & AT A H 3.5kgf
2| 19 38 3| avd ®H Q7 garar sar & o faftre e

0.8 & AT ITHT WX T &< | &7 7 fafire wwe off st #3 |
AT H O1g % g&S H W = 6.5 kgf
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qIE § 9Tg & THS A A = 3.5 kgf
Bl = 3.00 kgf
- o1 &1 fafire '

qeref &7 84T § WK =M=2_1EE

" ward AT O # W 3kgf

TS @ Ft AN F¥a ITUE TR e T2
2l

BIESIHIET & TART & g1 oY, 3o &7 fafire e fAuilRa
3T ST @At @ | BTEG ST T O ATeTr I @ fAhted
grgHieY S v afRad sfier gtar @ ¥ faest far
TEar g |

g1 %7 fafsre ame =

ETEZIHIET FT ALAETEZHIET H UF RRF & 7% 57 § AW & (oY Tawas 9T
ETEFIHIET &7 WHETEgHIeY Ft T § I ¥ a5 A & (o7 a9

i.e. Specific gravity of a liquid =

wt. of hydrometer+wt required to sink the hydrometer in the liquid to a fixed mark

wt. of hydrometer+wt required to sink the hydrometer in water up to same mark
79 91g & g & WX =W
T | U] & THS & AT & FAT = 6.5 kgf_W A=

g1 %7 fafsre awer =

0gBEKIE W or e e
ol A e A

- w=6.5kgf - kgf X 0.8 =4.1 kgf

- T H g1g % WX & A = 4.1 kgdf.

3 &aT# HW & 3 1 WX 21kgf T 19kgf & AT T &g T
THS W 3G & arer o mor & i AT H I § gaar
ST &1 F' 9 17kgf & | 7\ &1 fafire swe Ja w7

gAT | AW & TR =21 kgf

qTEr ® GTg T W H A =17 kgf

ok ot # o1 F IS W =19 kgf

-l & w9 = 17 kgf -19 kgf
= - 2 kgf

- AT & AT & FHT

a7 | HiH &7 WY
A o = T F i % e & g o

= 21 kgf - (-2kgf)
= 23 kgf
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= ﬂ =0.913
23 kgf

E | g g gm/cc

1 Tegfufaey 2.712

2 FeaT otel 6.82

3 AT 8.93

4 =T 19.32

5 GIE 7.85

6 e 11.34

Aot 8.8

8 EIEl 10.49

9 S 7.85
10 & 7.28
11 IEED 7.13
12 IR 3.52
13 e 9.77
14 EIGE 8.47
15 EICE] 8.66
16 T%H 0.92
17 T 0.0013
18 qmT 13.59
19 EEACH 0.71
20 SEC) 0.83
21 fagt &1 aar 0.86
22 qTeT 1.0




v (ASSIGNMENT) T, AT,
" e | =1800 mm 7 L =200 mm
ig
b =65mm I, =75 mm
h =12 mm I, =50 mm
r =7.85kg/dm? B =80 mm
>t m = kg H =110 mm
h =45 mm
2 &THaT = 36 litres r =2.7 gm/cm?
d =32cm m = kg
H = cm
8 |Figs V =320 cm?
r = 8.9 kg/dm?
- g =9.80665
’ D =74mm metre/ sec?
d =68 mm o = kg
I =115 mm G = N
r =8.6 gm/cm?®
m = gms .
- 9 &raar = 35 litres
g = 10 metres/sec?
FG = N
4 Fig 4 D, =80mm E—
71_Mminks D,=61mm
3 ,, 2l 5 d =39 mm
° Fe310 8 ®
/////////////////////////////////// L = 112 mm
- | =90 mm 10 Enlééﬁljaﬁramﬂw
112 =
r =7.85kg/dm?
7ot FG = 8 KN
m = kg
e = N
5| Fgs D =44 mm m = "
40 60 d =20 mm
T L =120 mm
i 35C8 : :1 =jg mm 11 | Fig 11 W (FG)=225N
minkg. 5 = mm
120 V (volume) =
r =7.85gms/cm? Fea1o
m = kg \
FG
6 L =120 mm
5 = 90 mm Fgl2 -
b =60 mm 12\ " F =250dN
b 2_= 30 mm T F T
d =55 mm _ mm
H =42 mm _
h =18 mm (cu.blcalcounter -
r =7.85 gm/cm? weightbalances 'F')
m=__ kg
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14

15

16

17

18
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Fig 13

< BALANCE WEIGHT

Fig 14

Fig 16

Fig 17

F
SN

Fig 18

14kN

& & st 19
Y = 16 ¢cN

Ao 9 #1 g

=20 mm
Aqfera | &
| =

mm

d,=40 mm 20
m,=9x10?kg

21

I xb =1m?
FG=7.85x102kN

22

m , =200 gms
FG =16 N
= dN

23

R =14 kN

Fig19 10.8 daN

il
Q@

N

=

ABOUT 85°C
—

ABOUT 10°

ABOUT 80°C

TEMPERATURE DIFFERENCE

) ——

ABOUT 75°C

ENGINE COOLING

Fig 22
FLANGE

103
2111

FLANGED DRY LINER

V =4dm?

FG=10.8daN

r= gm/cm?
| =500 mm

b =300 mm

H =250 mm

& r =0.9 gm/cm?
m =2.5kg

h = mm

feur w9
Ffer T Ter

arT # ¥feuex = 10 +fex
Tl FTgFA = kg
AT &FX

(1 #eT = dm? a1 )
qTHT &7 "9 = 1 kg/dm3

fodieY & arEaY I
A 7 ™
OD =111 mm
ID=103 mm

e = 240 mm
et = C.l
C.l =1 o9 = 7.259 m/
cm?

FIAE = inkg ®
AT &FX

Fig 23

( \
S
)

N

PISTON PIN (GUDGEON PIN)

afe % g% A T (31)
R s

=Zma = 200 mm
FETE = 70 mm
arft = M.S

o9 = 7.85 kg/dm?®

T FIHTT = gm
H STa &Y
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Fig 24

(@

"T" SLOT PISTON

)

W/

I
HOLLOW SPHERE

®
N
N

DIESEL TANK

i

g futm fiees fou =
EIexy

T = 80 mm

207kg/dm?
TR GIAT = kg ®
AT FX

fEF (F=ar 7T)
far o st
0.D =150 mm
[.D =120 mm

ST &7 "9 = 6.89gm/

cc
gfome &1 I9=T

—i'l'l' 3\3
=37 RY)

gt ferae %1 gerwe
= kg FTd &

Seter & Ry T et
1 = 400 mm

AT & TEE =600 mm
A F1 =9 = 0.8

qTT 1 =9 = 1000 kg/

m3

3F F AT FT g =
kg # ST &

fraferfaa aet & weesmT ford

a s
b «X
c A

d fafsre sve

e & WTT FT IRadT
A g = 10 m/sec?

HIT T

a 4807

b 14800N
c 2000N
d 7000N

29 FTEq F FHAT HT qRTAT

A g = 9.87 sec2

JEA F FTHATH HT TRAAA

a 1200kg N
b 800 kg N
c 700kg N
d 900kg N
30 Reh = WY
oTq U TATer #t godr
KILP Sp.gy PEr]
a s 11.45 L
b awar 8.79 -
c FeaT Aret 7.20 o
d S 0.72 -
e I« 0.84 -
f qJegRF o5 | 1.3 -
31 R = # |t Iax ford -

a Ol &7 "9 - 1000kg/m?, ATsgrEe o &1 fafire sver

=1.2. ATgET AFA FT AT =

b CIEP) e
i O 1000 kg/m?
i uefafaem 2.7g/cm?
i ereT 8t/m?
v A 8700 kg/m?

fafsre o

C TE T FFAW = TRATT X

d X T = 79 x
e fom ¥ d@fera =v fog

i Meganewton

i Kilonewton persquare meter

f 1 litre a=r = kg.
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8. =tw wa aw (Speed and velocity)

& @ (Body at rest)

STE T I ATH-TTE & FTATI0T o A s & T &7 ST IeatdT
g af 39 e #=q 2|

nifesfier ®/ (Body at motion)

S FH AT SATH-TT F qTATIT % T § SIAT 9§ TqeldT &
ar 39 wfasiier wed & | af3 w1 diefr Tar ® wfaefea & ot 59
TETHE FBd & A AT AT T8 THTHTE T T Tfeiier af 39 i
Fed € |

ol | "t @R (Terms relating to motion)
famamus (Displacement)

ST T UF T & TAY AT & S T FIAT & AT ST T
s fawg & sifaw fasg & & g

It (Speed)

7 F & e T & aRadd &1 a2 & | 3@t w5 Qo 7€ ardr
A 7w wfder wfer g €|

A = 9fq 3HTE THT T L &7 AT =%

qr=k = m/s, km/Hr.mile/Hr.

aw (Velocity)

e &1 Tft e wfoefier & #r & e #raw g | 3e gty
HTAT & 1Y 387 A7 ud faom § #fveft Y= & g weqa G e
TAHAT & | a7 FGTHR AT 00T &F T & | Fre/@Fve & a9 F1

S faeme

AT, A = =

qr=k = m/s, km/Hr,mile/Hr.

(A TF O § A=A - g ||

qe A
TF TE & IE IIAX AT | ATA & TRAAT T I AT 2|
T & T 2
=rer i fRm ey et A AT Ue {9 gt =&k B ©
St frE qmEr & =E
AT 2|
Tl =

ffeaa e & ¢4

& _‘27’5

.
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angfe (Acceleration)

M F TRAAT A X & AgRE FBA € AAAT IS THE AT |
Fgfs % qfada 1 3T | 37aT ATa% meter/sec? € | ag AfRW
AT 2

~ I # qfadw
- aqT

a

AqTAF = m/s?
[ u = sefR &
v = sifaw aw

s=gd
t=aa7
a=

R = ety

ifer %1 @#iw2or (Equations of motion)

“v=u+at

1
s=ut+§ at? ;Y =v2— 2 =2as

nifasta (Retardation)

ST T T AR A7 sifaw 97 & Sier gtar @ ar g angha
Fed & | S famen T JrEfE & & Sier eidr & af 17 § faLiy
BT FRT AT & | ad T F i wefrawor &h

v=u-at

s=ut— at?

u?—v2=2as

I\a =Tt (Average speed)

Vm - metre & ft&a =Tl /min, (metre/sec)

n- =R Ofd 3%1E AT IfF minute & 9¥ SITETE @ HE@AT
S- T W G, AT B A=

red A1 (Stroke speed) (Fig 1)

Fig 1




b fU & fag k & U 99he § 1A% A1 &1 &€ & A B a0
=2Xxs

o oF fie & 'n’ =9 A g = 2 x s x n JfF sftEa afw
T A FA & U =i &1 @i diew # &=y s |

Vm=2XxsXxn

fores %t =t (Piston speed) (Fig 2)

I fawe it vd i A A =T@ar & g@a A dad S v
et fag & 9 § e agelt &t & | o1 33 | off oftea
I Vm =2 xnxn & FTaF mm T n 1 Fe=we/afT fome
# =reh gtar @ Y gfk vm Wiew/sec | AT mw @

n .
Vm=2xsx 1000 metre /min
2XsxXn

= ————m/sec
1000x60

Fig 3

_ _: /”/d |
‘_ Z

Fig 2 o1

uT

af3 s #iew & 3= ww A

Vm=2xsXx —— =sX —_ metre/sec.
60 30

2 X s FELT ik aqrar & |
TIAWTHT Tl § Fad i ® 70rT | foran sman 21
Vm = 2xsxn metre/min af® s e & f=r v &t @t

SerEY (Fig 3)

TF THAEER 99 & ®6 #t fRrfa Brsaw 20 cm e rpm = 30
min & | Ed =Ter T T0ET metre/min, metre/sec. # Y1

s =3m| = 40 cm.

i &1 U Ty Y& &I 2s = 80 cm =elraT &

30
Vm =2 x 400 x metre/min.
1000

= 24 metre/min = 0.4 metre/sec

e & it e (NEWTON’S LAWS OF MOTION)
TEATHRY & e i & FHiwTor (Equations of motions

under gravity)

FAT # AT = | Y
V=u-gt v=u+gt
1 2 1 2
s=ut— —gt s=ut+ —gt
2g 2g
u>—v?=2as V?—u? = 2as

TTEATRTT F S i (Motion under gravity)

S FT FHATE & [T & af IS M F@d & A I8 THA W/
fireft & at sfaw & sar &1 gafy [EarEdT F s
firaTelt w1 qum Fgfe Tt &1 59 78 T F A AR

STt & T [RcATHIT ATET ITe AT & | oA or % Srefi g feg
# ‘g’ & grad fam smar 2|

Tt AT (Momentum)

e FHTT ETLT G100 1 T i ¥ 7737 8 30 I2 9% o A}
e a1 & a7 9g @Y 80 3I9% YOS & e} e & | W -
ATAT &t 375 kg metre/sec &N |

TA-AT=T = o9 x a7
=few & f=w (Newton’s laws)
7o = (First law)

T T U Arefl YT H§ T T Th AT Tl $7 w47 | Bt
2, 99 a% % T aed aa g g fRrfa ar wwe afw #;t
AT TS SATaT |

faar == (Second law)

U Tfaefier &1 # e # 7T F qfkad # ¢ a1 '@ 4 {7
ST T® A & JAT & WS TS S & A g8 qoF I
# wferaforT &tedt & |

gt fw (Third law)
T AT #1299 ae} ud faew afre gt |

{idfte Sz # & 9 99 ad F, 3% It aq F, g arfoa
giat € | (Fig 4)
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Fig 4 ~ HAMMERING FORCE
1/
. M F,
2 V% | Y rrimd
G N
\ 722N )
REACTION \‘J Fy
2F=F,
HAND FORGING RIVET JOINT

Tfa-am=n % dweror & =@ (Law of conservation of
momentum)

e &1 et g3 (e S e AT A | THT AT € Al
THFT % qd (A 1 A AT &7 A0 = TF & qwEnd -
HTAT &7 AT AT SFHL & T TA-ATAT § AT IREAT T
gt 2|

m, - T T FT FA T

v, - o & & amer sedt €

m,, - GAT T & q€ FEAE

v, - f5@ a7 % @ aw Fadt @

T AT = m X v = T FT FHATE X ITHT AT

mfa 7T § gReds #Y §¥ = F19 W =T a9

m(wj F

A = FHAA X AG(&

THHY & TS &1 HAT & (A AAT = THFHL & 941 I 7T
m,xv, +m,xv,=(m, +m,)V

= - 33 TR % I (Terms - Some Examples in
vehicles)

fomamu= (Displacement)

2 sifow fag & o= %t sre & fiwew faemaw #=d €1 (TDC =i
BDC) fSra# fiwe &7 9o dammate gtar 2| (Fig 5)

Fig 5

oT

h [

A\
f

_ d (A) L

PISTON DISPLACEMENT

— amed = - kmh/mph &
— A -rpm®
aT (Velocity)

ATHTA: WY MET AT =7l Ua 9T &< ¥ dgordl & | 3.
AT T Ieg FUANT aT8 &I &1 TUFET & il aiar & |

angfe (Acceleration) (Fig 6)

S ATeA & (A qSF T AAF & JAT € At 3T AgE Fud
2l

a9 (Deceleration) (Fig 6)
FIA AT AfAY (T2 AT e fr ) |

e | soh o1 qHT ATE 1 =Tl § HHT SATAT & af 36 qca< oy
rrET Ay Fed @ |

Fig6
v |m/s]
STARTING NORMAL DRIVING STOPPING
40—+ ACCELERATED UNIFORMLY DECELERATED
MOTION MOTION MOTION
30—+
TRIANGLE RECTANGLE
20 TRIANGLE
10 v.t v.t
S=55 DISTANCE s = v.{ /N5 =
0 LAY WZRZZANSNN
2 4 6 8 10 12 14 16 t[s]

VELOCITY-TIME GRAPH
OF A VEHICLE

THE GRAPHICAL REPRESENTATION OF THE
ACCELERATION AND DECELERATION

g a1 Fvir it (Circular or Angular motion) (Fig 7)
ST U A ST @ X GAAT & AT IH F0 T AT geiy ey
Fed g |
SEESUI

FATHIY Tt F1 (Al ot a1e7, faw & afed, goelt,
qfed, IEfeT afed) e afq & s srer % geet € |

FIUTTT ST A Tt 6T B0ty s sroram afefier =fer ft et
1

It (Speed)
el | ST 2 ¥ | TOAET Y Sav & |
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Fig7 PERIPHERAL SPEED

Vu,

DISTANCE —~ =

CIRCULAR MOTION




g Metre/sec a1 Ifeaw afy d%ve & =< gar 2|

R e nfasfier #@ (Bodies at rest and in motion)
F% TUet & "W (Terms related to brake
system)

TEF ATe § 9% TUITe! Bl & | S Afefier ated § 5% @
ST € A7 TEHT A FH (a1 & AT a8 HHT ST & AW Fo
T I SATHT T AT & | 5% TurTedtr dwafeerd faemt it afvsmm
= &t w2

a2 (a) (Deceleration (a)) (Fig 8)

T FYF THA H AT H ey FHY | IIT FW 90kmph F wfe
F 9 @ € A 10 FF< qT EF ATl |

1000
AL = — 11
90x3600 x 1/10

=25m/s/10 sec = 2.5 m/sec?

P laZ D\
ﬁ AXLE TRACES

PATH DURING
REACTION TIME AND

TIME FOR APPLYING s @m @

CONTACT

STOPPING DISTANCE  |WHEEL BASE

TOTAL STOPPING DISTANCE

DECELERATION, DECELERATION TIME, TOTAL STOPPING DISTANCE

Jda¥or 97T (Deceleration time)

TET Wb HT FT@X q9F 10 FFHvS ATl & |
TFA A 4 (Stopping distance)

FIERT & AT FR GRT AT H1 T G T H1 g2 FeaATa
& srafa oA A1 g7 ‘d’ |

ATHT FoT T AT G AT TFA &1 gL & GATA 8 A ATAH
# wfafaar & aw e gRT a7 & W g3 2

stafsar &1 aaa fie T o faT T |

ATAF T @AY FF THHAT § TS 3¢ AT & M {6 T8 o e
€ | 98 qwg giafHar 1 a9 & | 36 a0 9184 ¥& & 0F TS
ST L T FIAT & AT Tt T 3T G, AT & TlAhAT HT &9
EIAT € ST ATT: T A gr & siferw g & | afafEar &1
AT I ATAR & S SFET-AT ST |

TF MET 72 kmph & T § =Tt @ 3 g9 a9y
(@)=5m/sec? & | 3% e § =ik & Sfafwar &1 a7 1.5
FF0E 2| FA THA A L A AT F FW |

&
T & a7 = 72 kmph = 20 m/sec

AT = 5 m/sec?

2 2
— AR 10 ST,
TE HY g-&s ” (m) 2(5)

T T A g
= 40 metre + 3 x gfafFar
=40 m+ (20 x 1.5) m =70 metres.
e #1 i FER (Newon's Law of Motion)
-
wao R (IeTETOr & @) (First law (with examples))
(Fig 9)
e sruat @ nifasfier & (Bodies at rest or in Uniform
motion)
erer T faeed TDC srorat BDC ¥ 319+ fAfereraT et & &reor
R Tear & | 19 %ora & qa19 TET wA afed #¥ a9 qrar

foeeT %t TDC a1 BDC & w=tferd &edl & |
Fig 11
Pro.0-0 =
£0605000d ©
pP_O_O_.0O
Flgg DOOOOOOO_ {}
e I
DOOOOOOO
DOOOOOOO?
DOOOOOOO—
?OOOOOOO
&

gawT fo=w (I3TeT0r & Ar9) (Second law (with examples))
(Fig10)

foret arfesfier @ (ST 3 - 99 &1 W st ) & i
HTAT & ST &7 YT q3e 39 ¢ ST T a9 & 81T & A
g T Y g F e H Far & |

— et s Tfasfier ¢ BDC o f&w &t 1€ & |
— BET & a7 % HIL ATET & R0 gt g |
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— TET & T A T H g% ST @ |
— Od qTed FIC B TAAT & a7 IHD T H FHAT 7T 2|

Fig 10 ~_
\
// " ;?
ol 6L o
DOWN UP

ger feew (33RO % A1) (Third law (with examples))
(Fig11812)

g fohar Y gRem uw faufea gfafear et 21
AW S I = T A=t af
— 9% UF ‘Re@Ea’ & Iamar &

— % U Eo i Iaar 2|

Fig 11

¢

GL

Fig 12

UE T Gt | # 168 HieT # gt 21 A0S | A HAT
g | & 5 AT & T Fwdr @ ?

T = aF A
= 168 metres/21 secs = 8m/sec

« UF I 21/, 502 H g WA & A 150 km # g AT FAT
T ¥ & FAF F SAEd A1 F A FL

dad a1 = aF & W gh/form w aw
=150 Km/2 1/2 hrs = 150 x 2/5 Km/hr
=60 Km/hr

64

T ared 8km/h-24km/hrs I 4 &Fvg & 39T & T ®T
F fer gerar & | 3 gha 1 frafwe # vd 3@ safy 7 a7
g g T FN
AR®F 3T = 8 km/hr (u)
sifemr & = 24 km/hr (v)
T = 4 sec (1)
L v=u+at
24 km/hr = 8 km/hr + a x 4 sec
4a &% = 16 km/hr = 16000 metre/3600 sec
T 3fF (a) = 16000 metre/3600 x 4 sec?
= 1.1 metre/sec?

50km/hr & 3 9¥ =T Bl F1 &t 45 sec® R fFam e
ST & | Tty S w9 |

AR a7 = 50 km/hr

sifaw & = 0 km/hr

qua = 45 secs

v=u-at

O=u-—at

u=at

50000/3600 Hte¥/sec = a x 45 sec
ety = 50000/3600 x 45 Hew/sec?

=0.30 metre/sec?

TF H [EATHI & STeiid {92 UF dave § STHiT ¢
Tet | F & fee &t F=g v fAeior %1 A g = 9.81

metre/sec?.

foram = ¥\ma = 0 metre/sec
TEATHII & FE 47 = 9.81 metre/sec?

foram =T @wT = 1 sec
=ut+ — gt?
29

=0x1sec+ x9.81 metre/sec? x 1 sec?
=4.905 metres.

fere 1 3t 9% 30N 7 571 T2 FHAT & | 1T HT 5279/ 50kg
| 4 qFvS % qEET &1 F A, eiRd awa § aw &
T T A g T F+H

F=mxa

30N=50kgxa

3 kg x metre/sec? = 50 kg x a



. 3 gfe = 3/50 metre/sec?

= 0.06 metre/sec?

v=u+at

=0 + 0.06 Htewsec? x 4 sec = 0.24 metre/sec
s=ut+1/2at?=0 + 1/2 x 0.06 metre/sec? x 16 sec?

=0.48 metre

120m/sec & T & AT Th AT FAT &1 AT ISTAT SATAT
g | FEEL - (a) TAT 9T dAted & T8 aF # T8 Aferwaw
FAE (b) TR ERT X AW UF A= o+ H foram @ g
quT (c) g€ I & s gy a T ¥ frar & |

IV &FT ARBTF 37 = 120 metre/sec

sifaw & = 0 metre/sec

TEATHYI & FIO g = 10 metre/sec?
u—v2=2g.s

~. 120% metre?/sec? — 0 = 2 x 10 metre/sec® x s

. 8=120x120/2 x 10 metre
=720 metre

ST 98 A AT § at I@wr av = 0 metre/sec.

TEEATEY & HLO AgrE = 10 metre/sec? and the
= &1 & g4 = 720 metre

. vZ—u?=2as
v2— 0 =2 x 10 x 720 metre?/sec?

. v=120 metre/sec

FUT A A AT H I FA F o7 qWA 0 metre/sec
= u/g = 120 metre/sec/10 metre/sec? = 12 sec.

ferx ferfa & 120 metre/sec &1 a7 9Td F4 | o0 qHA
=v/g =12 sec.

- o foram I @HT = 24 sec.

St 2800 rpm T 5T THAT & AT IT & FATS It AF {3eaT
F Frofer a7 % T FY | (Figs 13 & 14)

FO T (W) = a8 faermw # g @ (an) afq g awer
H FHIOT FHT FAAT

FATE e & Hi a1 W = 21N/60 rad/sec.
[N =2800 rpm]

= 27 x 2800/60 ¥fe==/sec.

= 293.3 ¥feTH/sec.

Fig 13

Fig 14

o UFHHET TSN & qfed &7 =ma 540 mm & 57t 120°C & iy

& guar & | afed & o faeg aer A 7 7 g A o w |
8T @

afed & UF e 9% Bream 2n @ sl 2n ¥REw = 360°
g afeam 120° & o¥ gaar €, 120° = 120 x 21/360

= 2.094 o=

TET #T 9 faeg grer g A W g S —re
[s=T r = 270 mm

0 = 2.094 ¥fe=]

S =270x2.094 mm

famg g1 @ #t 15 gt = 565.380 mm

o F % U gfedt &1 =@ 600mm 2| fU= &1 g 250

rpm SATET & | fUse e &Y Hrex/@wve & aRkfee wfq Jma
X |

DN _ 1
% —(mirs)
1000 60

_ 3.14x600 ¥ 250
G0 1000

=7.8mfsec.
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ST ST 72 km/h & 7Tfd & Serdt @ SE T A 0 T8 S
% g0 A AT FX | IEAT A ghw a-5 m/sec? 2 |

g
Va (F1T #t s(f®F 71fd) = 72 km/h

= 20 Hie¥/sec

‘u’a‘?

T A S = (FreR)

2a

207
26
400

10
= 40 metre.



=t (ASSIGNMENT)

e e 3

S =180 mm

n = 65 (3=
)

Vm=____ metre/min

Vm &Tes & ed =T
gl)

2 | Fig2 _ V = 16 metre/min
S =210 min
A n=____
L fn,
Fig 3 _ (V #TeR #¥ =1 2)
3 n = 22 =rA/fare (S
5 HTd)
- V = 18 metre/min
L —-—
s= mm
4 s =240 mm
n = 30(fk=rf=ra =)
V= metre/min
S n = 50 e & =1
V = 32 metre/min
d= mm
6 | Fo® s =64 mm
! Vin n = 3600 rpm
$ Vm= metre/sec

Vm frad fiede T 2 1)

Fig 7

0.35 Metre/sec

Vm = 0.35 metre/sec
s =200 mm

n= mnm

s =650 mm

Vm = 90 metre/min

n= rpm
9 Vm, = 5.2 metre/sec
EEED
Vm,= 6.3 metre/sec
n# gt (pm)=____ %
10 Fig 10 s =250 mm
n = 45 (T =1d)
\ = metre/min
1 Fig 11 . Is Vm = 25: 1
n = (=
HTd)
Is = a= famr 3%
s :Vm=25:1
Vxm = =T & Tfd/min
12 | Fig12 TRAVEL Vm = 10 metre/min
- -mn | In=12.5/min.
V1 = 10metre/min ! 12,?[?%\ aa ﬁTqT iﬂ? =
e N\
13 FO0 o0 T 0 =1 = 100 mm
12
— S & &1 i = 12 metre/
NO. OF REV.
min

% 8@ 'n" =

m
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14

15

16

17

18

19

20
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Fig 14

-

metre
min

Fig 20

CAR WHEEL

férea'n' =250 rpm

A =T FTer= 30 Hrew/
fe

qTq # A =

mm

FIT & =77 = 90 km/hr

T T g9 = 10 Toe

= metre/
sec?

FIT & 9t = 80 km/hr
FHA AT gL = 60 Hex

HTcaor of car =
metre/sec?

ATALIT = 4.5 m/sec?
H W g2 = 50 metre

FY HT AT =
km/hr

TE & T F TG g =
600 km

THT = 8 hrs 20 min
A aTr= km/hr

sfraa 3T
=56.3 km/hr

T & T g
=464.475 km

&Y & g9 = hrs
Y &7 afeAr
n=720rpm

gffe wfa
=18.84 m/sec

d=

21

22

23

ACCELERATION
c 0 5 101520 m/s

i| BD T
| 4‘:1-—1 DECELERATION

HIGHEST VELOCITY
OF THE PISTON

+ “=MEAN VELOCITY OF PISTON

LENGTH OF |3
STROKE

@
o

UNIFORM
RECIPROCATING CIRCULAR MOTION
MOVEMENT OF A PISTON

BDC

THE MEAN PISTON VELOCITY IS
THE AVERAGE SPEED OF PISTON

T B FA L
(Use = V?/2a)

V = greq &t =t = 80 km/hr

HIAY = 5m/sec?

FHIforr =TT
n=2000 rpm

FOE AT =
radians/sec
Use

W = 2nN/60 rad/sec

fIeaw ar/=mer

S =74 mm

n =4500 rpm
FM=__ mlsec

tferepay & =

m/sec

(Freer & sftaa =)

reAF F TfATHAT 7 0 = 2 ave

T A FA gL = Hrex



9. s, ya¥ ud 3=t (Work, Power and energy)

F-aaar N ¥ 94X oo

s - f58 F/r 9% g X F FAT & IFF g7 HieX H a7 # MWw
S

t - dhve | AT

v - Hiex ¥ wfd/sec

W - S | & gTer R e wnt

P - areq & fasel

P, - T fefe

P, - Tmax fAfae

9« (Force)

1 a8 € & o ot s & feeer ar afesfier e & ago
a7 FEar |
A = FHAAN X FGf&
F =Ma
Hq=F (Unit)
F =MXa
= kg X m/sec?

=1 Newton (Sl unit)

(Newton: afg 1m/sec2 # s & T & 1kg AT i et
T, @t 99 9% AT T a9 1 e g l)

FPS =1 pound X 1 Feet/second?

=1 pound

Cus =1gm X 1cm/second?
= Dyne

Mks =1 kg X 1m/second?
= Newton.

1 Newton = 105 dynes
1kgwt =9.8N

1 pound =4.448N,
Newton = 0.225 pound.

® (Work) (Fig 1)

UF I § 9 H HAT TAT AAT AT & A € AU ATHI
farg it uF g aF gET AT R | AIIYE A FUF FA F 'S’
Fage@r e |

o @ & ‘W' = F x s.

F FT S.|. ATF 1 joule & ST F1 & 1 HieT i gLt a Frar
€ |

gafrT joule = N x 1 #iex = 1Nm
1 joule 1 Nm =105 dynes x 100cm = 107 dynes cm

=107 ergs
Fig 1

40 -

N1 ForcE LINE
——30
| THE AREA UNDER THE
L 20 _ FORCE LINE CORRESPONDS
%) ATWEFKS TO THE WORK W
4 10
o
w

0 L

0 1 2 3 4 5M6
DISTANCE S —— W=EXS
W=30NX5M
I;%—» F=30N W=150NM
S=5M
WORK DIAGRAM FOR A CONSTANT FORCE

gt AT (Absolute units) (Fig 2)
1 &1 C.G.S. YITeT # %13 71 715 = 1 erg = 1 dyne x 1cm

T & F.P.S. wurtelt & &1 &7 |3 = 1 foot poundal = 1
poundal x 1 foot

1 & M.K.S. Jurett # &1 &7 |/19% = 1 joule = 1 newton
x 1 metre

e #TA® (Derived units)

C.G.S. yurreft 1 Gm wt x 1cm = 981 ergs
F.P.S. wurtett 1 Ft LB = 981 foot poundal
M.k.S. SoTTeft = 1kgf #ew = 981 joule

Fig 2
TOTAL WORK
DONE
TOTAL
TIME

b

T (Power) (Fig 2)
7T UF TS gA # v maw we g |

o o Fa wE
T THT

Power P=

Po—
sec

1 joule

S.I. %1 wr= = INm/sec =
sec

St & = 1watt. power in watts = v = FXV

Fs
t t
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st f5 1 watt & s¥EY 21 1 are | qra¥ wit = F s/t = FxV

M.k.S. surrelt ® @k & 1kgr He/Sec. | U& = 9mEY
= 75 kg/sec aT 4500kgf 2 |

1 Hp (matric) = 735.5 watts.

1 Hp ( Bristist) = 746 = 0.746 Kvw

1 Kw = 1.34HP

ara¥ fafae # weft &7 #rf Fw & forw orfee G s & | ot
fefer 7 & ot &% woftw & wre gfar & | wefie & =for & e
qra faate gRem wer fAfawe & &9 gtar 8| e faie e

qta fAfae % &7 #1 sgud 7 A Faar € R 7% gfawa
# = gl € |

At & "eA0 #1 =R (Law of conservation of energy)

— St & T At G fAr Srar & 7 € 39 foerar v awar 2|
— Uh & § Aafed Felt a6y & aa wEdr gl

Fig 4

POTENTIAL
ENERGY

“ POTENTIAL
‘ ENERGY

oy
2 { 4

KINETIC
ENERGY

CONSERVATION OF ENERGY
1.STATE OF REST
2.ACCELERATED DOWNWARD MOMENT IN AN ARC
3.STATE OF MAXIMUM VELOCITY
4.RETARDED UPWARD MOVEMENT IN AN ARC
5.STATE OR REST

3

Fig 3
Pin
P out
EFFICIENCY
INDICATED HORSE POWER AND
BRAKE HORSE POWER
qrav frte
AT = ——=~— X 100%
qra¥ fAfew

TAMET T S 9TEY HY A% T graw (Indicated Horse

Power and Brake Horse Power)

AT | Eo1T AT SM¥eY T S1h-3Teh IcTo 81 ITa< a8 & S
©IT 9¥ ST ST & |

ITANTY HTH HYA % folT Iqerer qray & o S« qra7 & | =79or
gfa<rer & S &t FH & %ot B.H.P. g9 1.H.P. & &% &tar
2l

B.H.F
Hehfereher T&qdT = men%

T LT 6T T &1 = a1 H1 ATAT X FA GIT a7 H AT g

qrEa¥ = faT T F FE/fEr ™ 9 aw

EICEE I 1009
FETAT = —— x 100%
=t (Energy)

H HYA T &THAT I HT T FoI1 ed © | TE Ta X 9T &
T | 3T AT TUTTTeraT | FHoTT 6T HTSTeh hE o HT=h o a¥[ay
2l

ot % w9 (Forms of energy)

THEE FSAT, AT FAT | TH THL A0 FoAT & gAY THC AT
ot § aRafda e o awar 21

70

F1 e gt ar wiaefier S SgET IuH Sraferd At Soff
a1 at fRrfast =t &t @ sraar wfost o=t &t @ |

ferfest st (Potential energy)

&1 # fRrfa s s et & fRrfas et #=a €1 h T
¥ ¥@ FEWE ‘m’ @ fRrfa sgey ferfast $=t mgh At wh @t
Fh =it &1 | a=f W aT F 9T @t adf @ | 5 %1 & R
STAT & at IR F1f #A # e77ar Fh &1

SEUA)

o mER F W 9T 9l
o & B
(Kinetic energy)

7t wa & ot g=rm ‘'m’ @ iR 3 P e a1 w) fer iy
F AN FF ‘S’ T AT FEA TV A H AT FLAT € AT H
&g fFar T =FxsbutF=mx a | 39 fog & =
T ®F =mxaxs

v
ﬁﬁ?axs=?2 % w7 ¥ fRre Rl & s B o

1
W%QﬁMTwm:Emvz

1 2
nfas =t =.Emv
FT | Efera FeIt g A =y w1
ferfast 3=t = mgh
ferfast o=t = mv?



1 2
Tiferst STt = Em‘f' .

FI | Iaferd e = & & B = w0
ferfasr =t = mgh

1 2
Tt et = EmV mv2

af3 = A ITET A A & At RS S0 = it ot
EEERUI

«  iferT atew (Rolling vehicle)

. Hui¥ ¥ @1 (Rotating fly wheel)

«  gedr g3 Tt (Flowing water)

 frRar w= (Falling weight)

gofte &1 ofid =g ‘h' & At & | m = 10kg

h=1.4m

metre
u=0

sec
metre

V =524
sec

ferfast st

= 10 kg x 9.81 metre/sec? x 1.4 metre

POTENTIAL
m=10kg. ENERGY
B V=0 T Wpot=mgh

WORK PIECE
ANVIL

=137.3 N metre

Fig 5

1,4m

h=

KINETIC
ENERGY
Wkin = % mv2
INDENTATION IN HAND FORGING

metre 2

1
K.E = — x 10 kg x 5.242
2 sec

=137.3 N metre.

SEIELM

o TF YT HT TART UF w17 Ht 900N & oot & 2 e & 10 Hiex
T FATE % of S & forg fRar strar & | o gy R =
T U qraY # A9 < | (Fig 6)

faam T FE = F x s = 900 x 10 N metre
=9000 Nm = 9000 joules.

Fig 6
GRAPHICS FOR EXAMPLE

w B 9000 joules

t  120sec

_ 75joules
sec
= 75 watts

o FA ARG THAT 70% T | 2 metre/sec # Tl & 2000kgf

FT WX I3 & forg rmawas ™ qmEy |
1sec ¥ foroe &t I3 § 3T oM ITARI wrF

metres
Fxs =2000 kgf x 2
sec
metres
=4000 kgf
sec
HP - 4000 kgf metre/sec _ @H.P
75kgfmetre/sec 3
e e
qrER #T e
70 160
100 3
pinput
i 160 _ 100
. Pin =—X—HP
3 70
=76.2H.P.

100 gm F=@T 10 Hiex #t S9TE & et star & | &1 grer
STSTe TTferT =1t a6t /=T 1 & | (g &7 A 10 metre/sec?

) |




e SR & 0 & o< ax & Tt g 10 e € ar sifaw
T

=\2=2xaxs=2x 10x10 metre?sec?

, 1.2 1 2,2
SJKE=—mv™ = E X100gmX200metres™/sec

2

=10000 gmmetreZ/sec2

=10X1 07ergs

=10Joules.

far nifa & awew gwr KE. (vfest s=it) #1 fmator (KLE.

developed by the vehicle at a constant speed)

o 12T & "iex 60km/hr & T & =T T S| ATeT * 2
mfa 9 K.E. &7 omT w7 |

are at K.E. = 1/2 mv2

et m = TF a7 a1 1000kg
V =60 km/hr

g

V # metre/sec ® g X &8 fierar &

1000 50
v = 60X——X60 = —m/sec
60 3

1 50 50
aa TET &1 K.E. = — X1000X— X —
2 3

3
2500
=1000X——
18

_ 2500000
18
2500000
=k
100X18

1250
=2k
9
=138.8K.J.

72

angfe & @@ arew g1 9" K.E. (K.E.developed by a
vehicle during acceleration)

1200 kg = T #te¥ ML #t gl 36km-48km/hr 2|
T gfe & aag KM, ¥ g% 3fe sma &2

gl

36 km/hr Tfer a¥ arew &t K.E.

=1/2 x 1200 x 362J

48 km/hr 7ifq 9% ateq & K.E.

=1/2 x 1200 x 482J

K.E. #T &I=1T = 1/2 x 1200 (487 — 36?)
=600 (482 — 362)

=600 x (48 + 36) (48 — 36)

=600 x84 x 12

=604800J @

AT % K.E.  3f = 604.8 KJ

qEA AT % AT {FaT = F™ (Workdone in vehicle
operation)

T T Fohefl AeT LT a6t STer 9Tieh S I8 ST gell Hehfvsh

F I TG TH | ater AT 2 |

—  Tfq A e & g+t ot & qga qot orfee & faw| 7 IC S5
greT far o w2

—- TRE W Ter/a/afE/dia @ik fi9 9F F a9 aew
I AI-AT AET % foIT ¥ are g1 fohar = & |



Required power (kw)

XEC47A1C

s= (ASSIGNMENT) N
1 m= 55 kg 7 Fig7 d=3#rex
a)s =1.82Mex 9 - H = 2 fiex
W= A . t t =20 fime
b) s = 1.40 Hrex o s =6 Mex
W= e ('\\ = KW
L T .
£ ¢)s =085z T T &F # W g, afE
g
- t=8 #%e 8 d =200 mm
a)P= qroe n =750 rpm
- F =700N
J b)P= qree
. I = kW
5 o c)pP=_  ad= -
Z § §
= 9 P input = 4 kW
3 W =1312.5 Joules Fig9 Inpu
m =350 kg Pin P output
s= Hex . = 3450 Joules/&%e
Pour 5 % g
g n= %
g 10 Fig 10 qIET & /AT
4 m = 75 kg V' = 10 e
H = 18 #ex
s = 100 Hrex 8
t = 20 &he
= Nm
n=70%
ST e 7" £ P output
g | = kW
5 | Figh n = 50 Fe ATl oA M g1 d =225 mm
| s =450 mm
V = 32 Hie/fime = S ——
d= mm - }F;i ; %L ‘P’=4.5bar
| - :
] ‘,f V = 2.5 fre/dwe
& o 2 (e ) =70 %
g 3| Powerinput
Fig 6 =__ kw
6 {25 i P =12 kw 12
%m W/E § = 4 HIex ‘V’ of water pumped
> J | t=20%%e = 3 #ex3/min
= kg H = 6 e
e n =0.8
MASS g .
g ot input
= kW
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