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( SYLLABUS ]

First Semester Common for All Engineering Trades Duration: Six Months

(Except MR&AC and SMW)

S.no. Title

1 Unit
Systems of unit- FPS, CGS, MKS/SI unit, unit of length, Mass and time, Conversion of units.

2 Fractions
Fractions, Decimal fraction, L.C.M., H.C.F., Multiplication and Division of Fractions and Decimals,
conversion of Fraction to Decimal and vice versa. Simple problems using Scientific Calculator.

3 Square Root
Square and Square Root, method of finding out square roots, Simple problem using calculator.

4 Ratio & Proportion
Simple calculation on related problems.

5 Percentage
Introduction, Simple calculation. Changing percentage to decimal and fraction and vice-versa.

6 Material Science
Properties - Physical & Mechanical, Types - Ferrous & Non-Ferrous, difference between Ferrous and
Non-Ferrous metals, introduction of Iron, Cast Iron, Wrought Iron, Steel, difference between Iron and
Steel, Alloy steel, carbon steel, stainless steel, Non-Ferrous metals, Non-Ferrous Alloys.

7 Mass, Weight and Density
Mass, Unit of Mass, Weight, difference between mass and weight, Density, unit of density, specific
gravity of metals.

8 Speed and Velocity
Rest and motion, speed, velocity, difference between speed and velocity, acceleration, retardation,
equations of motions, simple related problems.

9 Work, Power and Energy

Work, unit of work, power, unit of power, Horse power of engines, mechanical efficiency, energy, use
of energy, potential and kinetic energy, examples of potential energy and kinetic energy.

)




Syllabus for Mechanic Refrigeration & Air Conditioner

S.no. Title
Mechanic Refrigeration and Air Conditioner

1 General simplifications
Fractions, Types of fractions, common fractions, Decimal fractions with examples Addition, subtrac-
tion, multiplication and division of fraction . conversion of Fraction to Decimal and vice versa.

2 Square & Square root
Square root of perfect square, Square of whole number and decimal. Applications of Pythagoras theorem
and related Problems.

3 Unit & Measurements
Definition, classification of System of units, Fundamental & derived units. C.G.S, M.K.S,. F.P.S, & S.I
System of units. Metric system of weight and measurement unit and conversion factors, problems.

4 Percentage
Introduction, Simple calculation. Changing percentage to fraction and decimal & vice-versa.

5 Introduction, use of Electricity, Molecule, Atom, and How Electricity is Produced, Electric current,
voltage, Resistance and their units. Ohm'’s law. Relation between V.I.R & Problems. Series & Parallel
circuits & Problems. Electrical Power and energy & their units & calculation.

6 Magnetic Induction, Self & Mutual Inductance, EMF generation.

7 Material Science
Properties of metals - Physical & Mechanical, Meaning of tenacity, elasticity, malleability brittleness,
hardness, ductility Types — Ferrous & Non-Ferrous, difference between Ferrous and Non-Ferrous metals,
introduction of Iron, Cast Iron, Wrought Iron, Steel, difference between Iron and Steel, Alloy steel,
carbon steel, stainless steel, Non-Ferrous Alloys. Effect of Alloying elements.

8 Properties and uses of copper, zinc, lead tin, aluminum etc., Properties and uses of Brass, Bronze
as bearing material.

9 Heat and Temperature
Measurement of Temperature, Boiling and melting points. Interchange of heat, (Principle of
calorimetry) Co-efficient of linear expansion, Related problems.

10 Vapours and gases

Saturated and superheated vapours, Critical pressures and temperatures. Heat transfer conduction,
Convection, Radiation. Thermal conductivity and Insulations.
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Syllabus for Sheet Metal Worker

S.no. Title

Sheet Metal Worker

1 Introduction and Importance of Science and Calculation to the Trade skill.

2 - System of Units: British, Metric and S. I. Units for Length, Mass, Area, Volume, Capacity and

time.
- Conversions between British and Metric Systems.
3 - Density & Specific gravity.

- Mass, weight. Definition and units.

4 - Metals: Properties and uses of cast iron, wrought iron, plain carbon steels and alloy steels.
- Difference between metals, non-metals and alloys.

5 Properties and uses of Copper, Zinc, Lead, Tin and Aluminum.

6 Properties and uses of Brass, Bronze, Rubber , Timber and insulating materials.

7 Concept of heat and temperature. Difference between heat and temperature. Effects of Heat,
Thermometric Scales such as a Celsius, Fahrenheit and Kelvin, Temperature measuring Instruments
- types of thermometers and pyrometers.

8 - Conversions between the above Scales of Temperature.
- Units of Heat-Calorie, B.Th.U & C.H.U., joule.
- Concept of Specific Heat, Latent Heat, problems on Heat Loss and Heat Gain.

9 - Definition of Force: Units of Force in M.K.S.& S.I. Systems.
- Concept of Pressure and its Units in different systems.

10 - General simplifications: BODMAS rule.
- Fraction: Addition, Subtraction, multiplication and Division-Problems.
- Decimal: Addition, Subtraction, Multiplication, and Division-Problems.

1 Conversion of Fraction to Decimal and vice-versa.

12 Square roots: The Square and Square root of a Whole Number and Decimal.

13 Percentage: Changing Percent to Decimal and Fraction and vice versa, applied problem.

14 Concept on Ratio and Proportion-Direct and Inverse Proportion, simple applied problems.

15 Algebraic Symbols and Fundamentals Addition, Subtraction, Multiplication and Division-Problems.
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Summary of Contents

Title of the Contents Common for all MR&AC SMW
Engineering Trades
1 Unit v v v
2 Fraction v v v
3 Square root v v v
4 Ratio & Proportion v — v
5 Percentage v v v
6 Algebra — — v
7 Material Science v v v
8 Mass, Weight & Density v — v
9 Speed & Velocity v — _
10 Work, Power & Energy v — —
11 Heat & Temperature — v v
12 Basic Electricity — v —
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zHE & et & R (Classification of system of units)

v 1.1.01

razat (Necessity)
a¥ft sifaess wramet & TUET AT JTE § BT 8t 8 |
Hq=E (Unit)

AT &7 GRATIT 57 T1Y &1 STTaT & Ueh Toh1€ & ATl ey
fAfesa aram & formeT =T IE wE Y gEsy AT & Ara
% forg o Smar 2 |

Faft®eor (Classification)

AT ATAF A I ATAF - g 37 THR HT (620 & |
Haga a=* (Fundamental units)

TS, SHATT AL T &7 AT & qAF |

T ®wtA® (Derived units)

3 T T AT & T &1 & ST FAHT (LT Gers[d AT
T gra gaT @ | IaT. & U e=rswer, oA, g9ma, 99 ge |
A 1 gonteat (Systems of units)

— F.P.S yorreft ferfeer gomett & forad @watg, germm @i a5
& AT ATAF FAM: FE, THS A §F0E € |

— C.G.S urrelt #fge gurrett @ fSoraw awag, g=wm Y a9
& AT ATAEH FHA: FfeHe, I AT dF0e T |

— M.K.S gurreft us dfe gorrelt @ o avatg, gormm i
AT & YAVA ATAF FAM: W2, Fam i awe € |

—  S.|. {7 FT ool Teh AT TUITeAT & &7 § &iar & foras
Afew T qors@ ATAF I A AR e e yw e

AT HT A((HIT 3T THR & S(AT & - ATIRHA ATAF X AT
7 |

TS, FAE A a7 yonferat (srafq) F.P.S, C.G.S,
M.K.S #i¥ S.I. % qayd w1 ¢ |

Eiiiaa)
e (Length) : Ter & (FT9X) AT9 &Y I 1 ofaTs 41 811

FfT FTIT AT A A HT a9 8 kg T ar@R &1 &\ 0.9 cm
Y 77 8.9 g/cm?® =¥

& (Solution)

el I a1 T g=A@E = 8kg (3T) 8000grams
A 9% dd & a1 & &= = 0.9cm
i & A & 79 = 8.9 gm/cm?

ATd & dTY T T ST FT ST
2 2
_rd” _7zx(0.9 )=O.6360m2
4 4
GIEREAGIEECaRCE I
i & a% & g9« 800grams
= — = ——— =898.88cm’
qfe & a1 T 8.9 gm/cm?
GIEREAGIEEC IR G I
_ A9 % A & AEdd 898.88cm?
A % AT FT FE FHET - 0.636CM° _ 444554 0

i & e #Y @ag =1413cm.

qAT (Time) : 97 F S.|. 7T9% &% € AT S.| & @
SATYTIVA ATAF & | S8 HfRTH, A % ALAIA & =F1 & dear
T 9T 6T % w9 § qfesfua T sar @ | &% S,
fafew «fie U.S. yunferat & At &t @@ |17 € |

F.P.S, C.G.S, M.K.S 3T S.| JuTrelt | A1y THTS

FHI® | S AT forfem Afgw TTE AT THTE

F.P.S Tdi® C.GS |w= | MK.S wd@® | S.Units| s
1 Length Foot ft Centimetre| cm Metre m Metre m
2 Mass Pound Ib Gram g Kilogram kg Kilogram | Kg
3 Time Second ] Second ] Second ] Second ]
4 Current Ampere A Ampere A Ampere A Ampere A
5 Temperature Fahrenheit| °F Centigrade| °C Centigrade| °C Kelvin K
6 Light intensity Candela Cd | Candela Cd Candela Cd Candela | Cd
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AUA AR MY wwaRw/aivaaq(Measurement units and conversion) s 1.1.03

ZHTE Y AfaTe®ToT (Units and abbreviations)

ATAT THTE THTE H1 ATeeor
Calorificvalue kilojoules per kilogram kJ/kg
Specificfuel kilogram per hour per newton kg/hr/N
consumption
Length millimetre, metre, kilometre mm, m, km
Mass kilogram, gram kg, g
Time seconds, minutes, hours s, min, h
Speed centimetre per second, cm/s, m/s

metre per second
kilometre per hour, miles km/h, mph
perhour
Acceleration metre-per-square second m/s?
Force newtons, kilonewtons N,kN
Moment newton-metres Nm
Work joules J
Power horsepower, watts, kilowatts Hp, W, kW
Pressure newton per square metre N/m?
kilonewton per square metre kN/m?
Angle radian rad
Angularspeed radians per second rad/s
radians-per-square second rad/s?
revolutions perminute Rpm
revolutions persecond rev/s
IS TOTE A THE F Wur (Decimal multiples and parts of unit)
TN AT A /A SuwifafeE | Wi Fraar ot -
10" 1000000000000 tera T billion times
10° 1000000000 giga G thousand milliotimes
10° 1000000 mega M million times
10° 1000 kilo K thousand times
102 100 hecto h hundredtimes
10° 10.10" deca da ten times
10" 0.1 10" deci d tenth
102 0.01 centi c hundreth
10° 0.001 milli m thousandth
106 0.000001 micro u millionth
10° 0.000000001 nano n thousand millionth
102 0.000000000001 pico p billionth




Slunits and the British units:

Acceleration
Mass

Force

Torque

Pressure

Energy, work

Power
Fuel consumption

Specific fuel
consumption

Calorificvalue

1 km/h = 0.621 mph
1 m/s? = 3.281 ft/s?
1 kg =2.205Ib

1N =0.225 Ibf

1 Nm = 0.738 Ibf ft

1 N/m? =0.000145 Ibf/in?
1 Pa=1N/m?
1 bar =14.5038 Ibf/in?

1J=0.738 ft Ibf
1J=0.239 calorie

1 kJ = 0.948 Btu

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

1 kW =1.34 hp
1km/L = 2.82 mile/gallon

1 kg/kWh = 1.65 Ib/bhp h
1 litre/kWh=1.575 pt/bhp h

1 kd/kg = 0.43 Btu/lb
1 kJd/kg = 0.239 CHU/Ib

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

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

1 mph = 1.61 km/h
1 ft/s? = 0.305 m/s?
11b =0.454 kg

11bf=4.448 N
(1 million newtons)

1 Ibf ft = 1.355 Nm

1 1bf/in? = 6.896 kN/m?
1 1bf/in? = 6.895 kN/m?
1ftlbf=1.355J

1 calorie =4.186 J

1 Btu = 1.055 kJ
1CHU=19kJ

1 hp = 0.7457 kW

1 mpg = 0.354 km/L

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

1 Btu/lb = 2.326 kJ/kg
1 CHU/Ib = 4.188 kJ/kg
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AR H ATRTRE & § T ATAF A IAHT TRATEG

=T (Quantity) #q= (Unit) ==t (Explanation)
Force F  Newton N 1 Newtonis equal to the force which imports an
acceleration of 1m/s? to a body of mass 1 kg
1N =1 kg m/s?
Pressure P Newton ﬂz 1 Newton per square metre (1 pascal)
persquare m is equal to the pressure with which
metre the force of 1 N is exercised perpendicular
to the area of 1 m?
Pascal Pa 1Pa =1 N/m2. 1 Bar (bar) is the special name
for 100 000 Pa.
Normal stress Newton per N 1 Newton per square metre (1 pascal)
tensile or square P to the mechanical stress with which the
compressive metre force of 1 n is exercised on the area of 1 m2.
stress, Shear stress In many branches of engineering the mechani-
cal stress and strength are specified in N/m?.
1 N/m2=1000 000 Pa = 1 MPa
HeatEnergy W Joule J 1 Joule is equal to the work that is done when
Quantity of heat the point of application of the force of 1 N is
shifted by 1 m in the direction of the force.
1J=1Nm=1Ws=1kgm?¥s?
3600 000 J =1 kWh
Moment of a force M | Newton Nm 1 Newton is equal to the moment of a force
(torque) metre which results from the product of the force
joule J of 1 N and the lever arm of 1 m.
1TNm=1J=1Ws =1 kgm?/s?
P Watt w 1 Watt is equal to the power with which the

Power
Energy flow

Heat flow

Specific
heatvalue

I

Fuel
consumption

Temperature

Electric current

J
kg

Hu [Joule per
kilogram

p | gramper Igrv_h
kilowatt-

hour

T Kelvin K

I  Ampere A

energy of 1 Jis converted during the time of 1s.

The unit watt is also called volt ampere in
the specification of apparent electric power
1TW=1J/s=1Nms=1VA

1 Joule per kilogram is equal to the quantity of
heat which on complete burning of the mass of
1 kg releases the energy of 1 J

1 gram per kilowatt-hour is equal to the fuel
consumption of the mass of 1 g for the work
of 1 kWh.

1
273.16

The kelvin is defined as the fraction of
the thermodynamic temperature of the triple
point of water.

1 Ampere is the strength of a current which
would bring about an electrodynamic force of
0.2.10 N per 1 m length between two parallel
conductors placed at a distance of 1 m.
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Electricvoltage V

Electric resistance R
Electric conductance G
Quantity Q

of electricity

Volt

Ohm

Siemens

Coulomb
ampere-second

T ANIH ST AT U1 HITAH TR & oIy ITRT

(Prefixes for decimal multiples and submultiples)

T
1Megapascal =1 MPa =1000000 Pa
1 Kilowatt =1kW =1000W
1 Hectolitre =1hL=100L
Decanewton =1daN =10N
Decimetre =1dm =0.1m
1Centimetre =1cm =0.01m
1 Millimetre =1mm =0.001m
1Micrometre =1um =0.000001m

wqiaeer ®1E (Conversion factors)

1inch

1 mm

1 metre

1 micron

1 kilometre

1pound
1 kg
1 metric ton

= 254 mm

= 0.03937inch
= 39.37inch

= 0.00003937"
= 0.621 miles

= 453.6gr
= 2.2051bs
= 0.98ton

V 1 Volt is equal to the electric voltage between
two points of a metallic conductor in which a
power of 1 W is expended for a current of 1 A
strength.

Q 1 Ohm is equal to the electric resistance be-
tween two points of a metallic conductor in
which an electric current of 1 A flows at a
voltage of 1 V.

S 1 Siemens is equal to the electric conductance
of a conductor of electric resistance of 1ohm

C 1 Coulomb is equal to the quantity

As of electricity which flows through the conductor
cross-section during the time of 1 s at an
electric current of 1A.

wifers wm=mett & 24 (Units of physical quantities)

I

UNITS OF LENGTH

warE #¥ T (Units of Length)
Micron 1w = 0.001mm
Millimetre 1mm = 1000p
Centimetre 1cm = 10mm
Decimetre 1dm = 10cm
Metre Tm = 10dm
Kilometre 1km = 1000m
Inch 1" = 254 mm
Foot 1" = 0.305m
Yard 1Yd = 0914m
Nautical mile TNM = 1852m
Geographical mile 1 = 1855.4m
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#%e & A (Units of area)

@ UNITS OF VOLUME AND
CAPACITY
| | UNITS OF AREA
AT A e7aT & | (Units of volume and capacity)
Square millimetre 1 mm?2 Cubic millimetre 1 mm?
Square centimetre 1cm? =100 mm? Cubic centimetre 1Tecm® =1000 mm?
Square decimetre 1dm? =100 cm? Cubicdecimetre 1dm®  =1000 cm?
Square metre 1m? =100 dm? Cubicmetre 1m? =1000 dm?
Are 1a =100 m? Litre 11 =1dm?
Hectare - ha =~ =100a Hectolitre 1hl  =1001
:g“:'z !‘r:'(‘:’r:“e"e 1 'S‘g‘_n - :;Of;: ) Cubic inch 1cu.in =16.387 cm?
uarei in  =6.45cm
. = 3
Square foot 1sqft  =0.093m? Cublcfootl . 1 cu. ft i 28317 cm
Squareyard 1sqyd =0.84 m2 Gallon (British) 1gal =4.54|
Square metre 1 m2 =10.76 ft2 1cubic metre Tmsd =1000 litres
Acre 1 4053 1000 Cu.cm 1000 cm® =1 litre
S 1 cubic foot 11t =6.25 Gallon
1 Acre = 100 cent 1 Hectare = 2.47 acres 1 litre 11t =0.22 Gallon
1 Cent =436 Sq. ft. 1acre =0.4047 Hec
1 Ground = 2400 Sq.ft. tare FoT (Angle)
1 Hectare = 10000 sq.

metre
ANGLE

W & AEF  (Units of weight)

i UNITS OF WEIGHT 1 afefwe a=® (Centessimal unit)

1 Right Angle = 100 grade (1009)
Milligram - force 1 mgf 1 grade (19) = 100 Minute (100°)
Gram-force 1df 1000 mgf 1 minute (1’) = 100 second (100”)
Kilogram-force 1 kgf =1000 gf
Tomne 11 - 1000 kgf 2 AFTATEe " (Sexagesimal unit)
Ounce 1 - 28.35gf 1 Rightangle =90 Degree (90"
Pound 1lbs - 0.454 kgf 1Degree(1°) = 60 minutes (60’)
Longton 1 = 1016 kgf Tminute (1) =60 seconds (60”)
Shortton ! = 907 kf 3 g |A=F (Circular unit)

"7 (Time) == (Radian)

Relationship between Radian and Degree

180°
(:E} TIME 1Radian = ——

180° = n Radian;
bl
Second 1s 1Degree  =7gp Radian
Minute 1min  60s
Hour 1hr =60 min
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w1 (Work) wif® (Power)

WORK POWER

i

o ©

Kilogram-force metre/second
Kilogram-force 1 kgfm =9.80665J
Metre 1kgfim = 9.80665 Ws 1 kgfm/s =9.80665 W
Joule 14 =1 Nm Kilowatt 1 kW = 1000 W = 1000 J/s
Watt-second 1Ws = 0.102 kgfm = 102 kgfm/s (approx.)
Kilowatt hour 1 KWh = 36x10°J Metrichorse power 1 HP =75 kgfm/s
= 859.8456 kcal | = 0736 kW

|.T Kilocalorie 1keal,  =426.kgfm 1 Calorie -4.187)

I.T Kilocalorie/hour = 1 keal . =1.163 W

I (Pressure)
Pascal 1Pa =1 N/m? 1 atm =101325Pa
101325

Bar 1 bar = 10N/cm? =100000 Pa-Torr 1 torr = 760 =133.32pa
Atmosphere 1 atm = 1 kgf/cm? 1 kgf/cm? = 735.6 mm of mercury

St @Eme (Geometrical quantities)

Symbol Physical quantity Conventional Units | S.l.Units Symbol
S.l. units GEOMETRICAL
QUANTITIES
I Length m Metre m 6 -
h Height m Metre m
b Width, breadth m Metre m
r Radius m Metre m B
d Diameter m Metre m
d, Wall thickness m Metre m
S Length of path m Metre m
A (S) Area m? Square metre m?
V(v) Volume m? Cubic metre m?
o,f,y etc| Angle ° Radian (1 rad =57.3°) rad
A Wave length km Kilometre km
lla Second moment of area cm* Metre to the fourthpower m*
gerAT (MASS) MASS
m Mass kg Kilogram kg
p Density g/cm? Kilogram per cubicmetre kg/m3
l,J Moment of inertia kg, m? Newton metre
FETT TOET wd fame o (NSQF) - 3w 1.1.03



a7 (TIME)

TIME

FORCE AND
PRESSURE

TEMPERATURE

T Time ortime interval ] Second s
nu Rotational frequency [/min Reciprocal second I/s
u,v,w,c Velocity speed m/min Metre per second m/s
) Angularvelocity rad/s Radian persecond rad/s
g Acceleration of freefall m/s? Metre per second squared  m/s?
a Acceleration m/s? Metre per second squared  m/s?
Retardation m/s? Metre per second squared  m/s?
e #fi¥ ga1a (FORCE AND PRESSURE)
F Force kgf Newton (1kgf =9.80665N) N
G(P,W) Weight kgf Newton N
v Specific weight kgf/m? Newton per cubic metre ~ N/m?®
M Moment of force kgf.m Newton metre N.m
(force x distance)
p Pressure (force/ area) kgf/lcm?  pascal, Newton per Pa,N/m2
square metre
p Normal stress kgf/mm?  bar (1 bar =10 N/m)
Tp Shear stress kgf/mm?  bar
E Modulus of elasticity kgf/mm?  Newton persquare metre N/m?
G Shearmodulus kgf/mm?  Newton persquare metre N/m?
n Co-efficient of friction No Unit
darga (TEMPERATURE)
& (Scale) fedfior fasg (Freezing point) Fu fasg (Boiling point)
Centigrade ('C) 0°C 100°C
Faranheit (°F) 32°F 212°F
Kelvin (K) 273K 373K
Reaumur (°R) 0°R 80°R
‘R_ C_ K-273 _ °F-32
80 ~ 100 100 180
10 FTETAT JeET o s o (NSQF) - stwms 1.1.03




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

HEAT,WORK,
ENERGY

Co=»

AW Work kgfm Joule (1 Joule=1N.m) J(Nm)
P Power kgfm/s Watt W (J/s)
E.W Energy kgfm Joule J(Nm)
il Efficiency - - -
W,A,E,Q Quantity of heat kcal Joule J
C Specific heat kcal/lkgf°C  Joule per newton per JIN.°K
degreeKelvin
Thermal conductivity kcal/mh°C  Joule per metre per Jims°K
second perdegree
Kelvin
Force InC.G.S. System: Force (Dyne) = Mass (gm)XAcceleration (cm/sec?)
In F.P.S. System : Force (Poundal) = Mass (lb) X Acceleration (ft./sec?)
In M.K.S System : Force (Newton) = Mass (Kg) x Acceleration (mtr./sec?)
1 Dyne =1 gm x1 cm/sec?
1 Poundal =11b x 1 ft/sec?
1 Newton =1 kg x 1 mtr/sec? = 10° dynes
1gmweight =981 Dynes
11b weight = 32 Poundals
1 kg weight =9.81 Newtons
farge wrsm? (ELECTRICAL QUANTITIES)
\Y% TAfFes qrefRmEe \Y% Volt V(WIA)
E AT BT \Y% Volt V(WIA)
I AT e A Ampere A
R gofags T~ Q Ohm Q (V/IA)
e afafes o~ Qm Ohmmetre Vm/A
G EISETI Q! Siemens S

ELECTRICAL
QUANTITIES

FETT TOET wd fame o (NSQF) - 3w 1.1.03
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TEE, FIAE, 99, FE, ARe AT T w1 waww (Conversions of length, mass,

force,work, power and energy)

I 1.1.04

1 fadomgar ol & asfoo
a 5 yards %t metres &
b 15 miles #t kilometres &
c 7 metres &t yards #
d 320 kilometres &t miles ®

2 agferg (Convert):
a 5 pounds &t kilograms ®
b 8.5 kilograms &t pounds #
¢ 5ounces # grams ®
d 16 tons #t kilograms ®

3 agferg (Convert):
a 40 inches #t centimetres &
b 12 feet® metres ®
c 5 metres &t inches ®
d 8 metres #i feet #

4 sgferg (Convert) :
a 234 cubic metres #T gallons &

b 2 cubic feet =t litres &

o

2.5 gallons #T litres &

o

5 litres #T gallons ®

5 freferfaa gt & soe s |

a 120°C = °F.
b 8mm= inches
12 mm = inches
6 ded Y ST *Y

TF MY 40 miles & A= & forg ww gallon & f&amer & e
Adr e |

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

7 2T T metric =t & British @ forg
Seconds, minutes, Hours

a
b Grams, Kilograms

o

Litres, Cubic meters

o

Square centimeter, Square kilometer

12

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

km/L
N/m?
KW

m/S?
RPM

® o O T QO

AEFATGAR Fferfed S.1. #=a &t a8

a @@ (Length)

i 34m = _mm
i 1.2m = ___cm
i 0.8m = _ mm
v 0.02km = __cm
v 10.2km = _ mile
Vi 6m = _ km
vi 18 m = _mm
vii 450m = _ km
ix 8cm = _ km
x 0.06 km = _ mm
ggATE (Mass)
i 6509 = kg
i 300cg = g
i 89 = dg
v 120mg = g
v 8dag = mg
Vi 25¢g = mg
vi 259 = kg
vii 350mg = mg
ix 20cg = mg
x 0.05Mt = kg
¢ oo (Force)
i 12N = kg
i 26N = kg
i 8O0ON = KN
v 145kg = N
v 25kg = _ Nd



d &M, =, ST &t "ArAr (Work, energy, amount of heat) f smavIrEATIAT a8 (Convert as required)

i 2Nm = Ncm i 3Nm = J
i 50Ncm = Nm i 2J = Ws
i 120K = J i 12J = KJ
v 40J = KJ v 3 Nm/s = J/is
v 40J = KJ v 8J/s = J/s
vi 300wh = kwh vi 5N = KN
vi 5 Ws = Ws
e 9w (Power)
vii 3KJ = Nm
i 200 mW = w
ix 18J/s = W
ii0.2 kW = w
- X 12W = J/s
i 300 kW = mwW
- xi kd/s = Nm/s
v 2.108W = mwW
v6.104 kW = w
vi 2W = KW
vi 350 W = kW
vii 0.08 W = kW
ix 2x10°%kW = w
x0.04 W = mwW
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FEH, HEAH THIIGAH, ALOH THEa® Jie gaemg (Factors, HCF, LCM and problems)

v 1.2.05

AT | Y quf &=mg (Prime Numbers and whole

Numbers)
w& (Factor)

FIF T SBIET @7 & T a<T TAT H qHET | fawrfora st
g | Sareew & fow
24, 72, 100 H@1Tt & IUF ATd HLAT
24=2x2x2x3
72=2x2x2x3x3
100=2x2x5x5
@Iy 2,3,5 FT¥F Feadldl & |
T FE it gt (Definition of a prime factor)
ST G 1L a8 AT & ST STHTST H&AT T HTLH § (FwToTd
FEAT & | IITET
57=3x19
=AY 3 3T O 7T §&md & |
T8 T Y ST9TS T FeaTdt € FifE 3 1 19 oft srvarsy
et % at § AT |
AW qHIIEa® 1w (H.C.F) 3 afsman (Definition of
H.C.F)
HeaH guTIad® (The Highest Common Factor)
HE@ATHT % UF @9 F1 Aeod qATIaas® (H.C.F) a8 qa agt dern
il & STf I8 THE 1 AT GeArst & qErw w0 § i Fedr
g | SeTew :
24,72, 100 &1 weow aamad® (H.C.F) ST &3+ & forw
24=2x2x2x3
72=2x2x2x3x3
100=2x2x5x5
or ST A Feet % o e e - 2 x 2 = 4. gAfow Heww
auTIad® (HCF) = 4.
AR FATIEA® L.C.M Y afsmew (Definition of L.C.M)
TR aHTIad® (Lowest common multiple)
HE@ATEAT & UF TYE T ALTH THTIAAF 98 Fad Sret g & forad
I qE W TAF der faar el aw F 8t | e
. faefofem dwernet #t e 7 ate
7,17,20,66,128

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

Factorsof 20=2x2x5
2[20
2110

L 5
Factors of 66 =2 x 3 x 11
14

66
33
11

Factors of 128 =2x2x2x2x2x2x2

W N

—
N
[e3]

NNNNDDNDDN

B RR

» Select prime numbers from 3 to 29
3,5,7,11,13,17,19,23,29

» Findthe HCF of the following group of numbers HCF of
78,128, 196

78=2x3x13

W N

B
S
B

-
N
(o]

2X2X2X2X2x2x2

128
64

NNNDNDDNDDN I

196 =2x2x49

HCF =2

- FindLCM o0f84,92,76
LCM =

2| 84,92,76

2| 42, 46,38

3

21,23,19
7,23,19

LCM=2x2x3x7x23x19=36708

» Tofind out the LCM of 36, 108, 60
2| 36,108, 60
2118, 54,30
319, 27,15
3.3, 9 5
1, 3. 5

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

The necessity of finding LCM and HCF arisesin subtraction
and addition of fractions.



siquriw (Fractions)

v 1.2.06

i (Description)

AUI TF DIt @Y 98 315 A1 U 07 ST 81 erdl | IIEI0
% fore 1/5us Ut stiferes d@wer & o sfer-ypris (numerator)
X AToT% (denominator) ¥ |

HI-ToTw [FTF (Numerator/Denominator)

@ % FIT T HEAT UF GIET AOIF & SAF A8 I9iar & fob v
(denominator) & fa= Wit & aTdr ST € S/ HIT-TUE
(numerator) F&d & | EUT ATAT & ot foba sont & farmfora
faraT ST € @' TET F A F1 gREr A © o W Fd
g | IR

1,3,7

4 412

1,3,7 - {9-T91% (numerators) 4,12 - ¥Tsts (denominators)
g1

Ut : SAFEROW (Fraction: Concept)

ST HEAT T ATUF & T § T AT 97 FFar & | I

Fig 3

1]
NN
Sles

1]
Bl

WSCN 120513

Fig 4

Nl
x

(S
1]

[T

WSCN120614

ST ¥ ge™ (Addition and Subtraction)

S STIUITHT &1 ST AT HSTAT SATAT & A7 ST % WIS THTT
BN ATMRY | STAATT HISTHT il TEel T ATSTH o6 & § AT AT |
I FAAH G WF & A famrda srquts % aatfas ger
FHTH 3 % OIS WIoTw! & aa § | (Fig 5)

1 5, .

1Z:Z , T qUT 3 i gea STqUIT & &9 § T a1 o1
asar & | sareewr  (Fig 1)

Fig 1

WSCN120611

Fig 5

Bl

1 1 2 1

WSCN 120615

squtts : W (Fraction: Value)
a3 UF AT HEAT HT AT A ATTF THA T F [0
f3ar ST AT Ster STe At g 7 "9 edr & | (Fig 2)

Fig 2

n
A‘—‘
x|X
NIN

I
@IN

n
FNIN

WSCN120612

o %A1 (Multiplication)

ST SAUITRT i IO HTAT & AT FHT SAT-I[0r Ft o Hrory forae
STfere EAT T STOT-TUTR ST &F 3 | SIS HF PO 11577
o sifaw g &1 swots ara & | (Fig 3)

farwr= (Division)

S UF AU gAY STUTi & fawford famam st & at s &
qRETReE et & I AT Smar € | (Fig 4)

Iqre¥e (Examples)

. 3. 2
. Multiply —by —,
4 3

17 7 17 14 (17-14) 3

32 16 32 32 32 32

15



srquTieRt & waTe (Types of fractions)

o HE AYUIE IHE F SIET SAT & | ST STqUITF & SHoT-T0r
T § 99 Bl © |

« O firefigelt siem & s quf der St & S U Squits gar
g |

Uttt &t AreeT (Addition of fraction)

3T SQUIET & Sied & forg 8" fawes 2,8,12 &1 agaw
HATIAAH AT HEAT A | 2, 8, 12 F1 rgwrH d#rIada (L.C.M)
T H |
Find L.C.M0f2,8,12
s 1L.C.M

212812

21146
1123

FNEH 22723
T LCM=2x2x2x3=24
=T 2

11 5 12 3 10
—t—t—=—t—+—

2 8 12 24 24 24
_12+3+1O_25_1 1
24 24 24
STqUTTRt &1 FeTT (Subtraction of fraction)
15 9 9 15
9 17— on(17— - 9—— ) A & "erd
32 16 16 32

TR 1 : TEA IOF HeAT F HeG 17 -9 =8
T 2: 16,32 %1 L.C.M 32
% d@r 16 wer 32 & atedt |

18-15
SEEAT AT AT =
32
: . : 3 3
T HF o FET R e A el s E 8 + R 8 vl

&7 AqUTtw (Common fractions)
SE (plus) 31T =em™ (minus) foreT (sign) #t waemd

IITe I

3 7 5 9
solve3—+6——4—-—
4 16 32

o femt &1 o wer €

1 aft quifs & T

2 @y + derret & S

3 @Y - geet & e

4 & A & qgad qaaas (L.C.M) S1a #Y |

&« (Solution)

=0T 1 qUf qeret B A =3+6-4=5
T2 AUIET B SAS = 3/4 + 7/8 - 5/16 - 9/32
4,8,16,32 T T FHTIIAF & 32

24 +28-10-9
32

52-19

32

33

i

32 32

=07 3 : fohT & quitst # e 9

3 3
g fie S5+1—=6—
32 32

IS Y I+ & (Brackets and their solution)

FHT-FHT TqUIT FT FISH & T FILT AT =TT AT © e
¥ 9T &7 & w1fdres g =reh fhw i € | Fsw (brackets) atet
Tl % & UE I & |y 3 o & &% ‘BODMAS' fm
Fed ¢ |

BODMAS fa=r¥ :

+ B - Brackets - (FI%) Tgal AT &

« O-of () - lind

« D-atenr (Division) - Ilird

* M -3or &A1 (Multiplication) - IVth

A -Stear (Addition) - Vth

+ S - =erAT (Subtraction) - = § FXAT &

FsHarat (with brackets) o

st i)

16 FETT T T faw 0 (NSQF) - st 1.2.06



frafafaa =< &1 sgures = €

FrHare 997 (Bracket problems)

()1 FeF F A= ET () 1 ‘BODMAS' fomrr & s &
2 IUA ST AT F UF AT T FE
3 e i Ferd F TH AT & HY 10[8{6+11—2+(%—%)H
{ }4 tf<w @& 98 Fll (curly) FIS® & & HY
[ 15 «fw @Y 9¥ ai& (square) #S& &t & F<
3
Iqre¥w (Examples)
=10|8 153
7= Uit (Common fractions) = Y
+ g & (Multiply) :1Ox8x1%§:1230
3b 4_3 4_
a eI T, 2 'BODMAS’ faaw & st &
2 3 5 5
b x—x—=— 11
3 4 8 16 6|5 4+9-1+(—-—j
2 4
» 9T (Division) - 1
=6[574+9-1+—
5 & 5 32 4
a —+—=—X—=2 —
16 32 16 5 B 1
=6 5><12—:|
2 1 14 22 14_7 49 16 L 4
3 7 3 7 3 22 33 33 49
=6|5x—
+ ST (Additions) L4
_1470
1 1 1 4
2 4 8 =367—
L.CM=248 =8
1T 1 1 4+2+1 7 =367 —
2 4 8 8 8
+ =Ty (Subract)
1 3 3
5—-32-5-3+—->
4 4 4
1 3
=24—-2=2-_=
4 4 4
9 3 9-3
4 4 4
6 3 1
R
4 2 2

FETT TOET Td fam o (NSQF) - stvrm 1.2.06
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Fymea squris (Decimal Fractions)

v 1.2.07

TR FYUIE T8 AU & e W (denominator) 10
srrar 10 & U (multiples of 10) &F st 10, 100, 1000,
10000 gTfe & | Srved e &7 o

12.3256 =7 =ref &

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

wfafaferea (Representation)

HTSF (denominator) # St 3T ST € | UF gwed fawg
(decimal point) @t STsT &Y ATAT & AT fafe Rt 9 w@r
@A e |

Ex.£=0.5, 35 =0.35 127 =0.0127,@=3.648
10 100 10000 1000

ST ¥ w2 (Addition and subtraction)
T T AYUTIHT T HEATET FHH | T fTod T2 37 A6
o siteaT € o &' uF & A= geer |, e fF aw avmea
forg o #eft Yar § =aferm e &g | gew & fog 9 € e
AT HeTY ST & T quiE & A € A qewHed fawg v eid
# Fore fag & Ftaw & = fod |
TIHAT ST AT 1 & FH BT JAH IUHAT (475 % ST I AT
forar STaT & | SaTeRW : 45/100 = 0.45 (371X Faer .45 7&Y)
1S :0.375 + 3.686

0.375

3.686

4.061

22.61 & 18.72 %' 5eTd
22.61
18.72

3.89

o %I4T (Multiplication)

TIHAT B SUET HLA §T qUTIH & FHTT T HY, TUAAT DF 1T
I & ATHST T (4 | TS T 367 T @ o 9T & Tt
T & AT bt HAT I T T & g9 % 1T 37T & STwst
& offe & @A & |

2.5% 1.25F UM &

=25 x 125 = 3125. 39mea & it X F AHeT 1 a0 3
¢ | gafo Iaw g 3.125.

faswe= (Division)

o1& Fe@ & T FRd € A% e & arft oY ger § e
T8 U HET a9 Se | fomE wer #¥d € 99 IaAr & §e &
I | faaet, Saea et at I i T F3 | Iq a8 A9
X |

18

0.75 %1 0.25& wWrT &

0.25)0.75
0.75 100 75

—_X— =—

025 100 25
25)75 = 3

TOTT fFET g HE § TAd i AT Y U % a9 &
T 9% T A1 T 102, SR 31 &40 F g AT T
100 &t 3T ZH THFR AW F | AT 10 & WET F At
I T T A TF W & 908 W@ AW afg 100
| WHT FIAT & at TR AT 3 W & 918 7@ JT A
THE AT H3 |

IEY9T (Example)
af g i & Fed & 3 mm @« & ar 900 mm & v |
T fradr i a7 gadr € 2 et arnly = st 2

1 O &t swre
=225+5536+12.18
=69.79 mm
Fig 1
2.25 55.36 12.18

WSCN120711

oS & @ = 900 mm

=T 1

AT oAt @ gy Am A =y

¥ ger & oAt & @wrE gt = 7 x 69.79 mm
JI9T 2

w&® foT § & St = 3 mm

F 8 &t oAt # & s = 3 x ¢ mm=3 ¥ mm
(1) + (2) &t TEHT IFET AT B &I ATE & qTT FIA T
69.79 ¥ mm + 3 ¥ mm =900 mm
A(69.79mm + 3mm) = 900mm

7 (72.79mm) = 900mm

4 =900+72.79

A FAE THaTe oAt & Hge@r = 12



Fa
FET g8 Al
= I A Fot AwaTs — 12 AT &7 Fwarg + Flew | it @ref arnit

=900mm - (12 x 69.79 + 12 x 3)mm
=900 - (837.48 + 36)mm
=900-873.48mm

=26.52mm

=rf ot arEEft 26.52 mm

FIHAAT FT YU H q@AAT A ATEHT | H FHLAT

« FIHAT B AU H TFAAT

I

0.375 %t TqUri® & &

1 F IIWd & A9 ford T Im% f9 I & g ford foraw
o awe € |

375 15 3
037 =50 "2 "7

3
0375 ==
B

«  HAYUIE F FAHAT H FFAAT

e

. %aﬁrwﬁmﬁ

% T AT v & T & aAfebet g et (et strarebar
g) @& 9 % AT (SHr-TTvT)

5
T =0.5625

. %aﬁrwﬁmﬁ

0.875

817000

B4
G0
b6

40
40

E= 0.875
g

et e (Recurring decimals)

AU & IIAAT H qeAd AT TS AN E S1H-31% q9vad #
forafore fo6dt st aehd € | 7 STqUIa! § WRTA (quotient) @aw
TET SHAT 98 TEAAT TEAT & T IJFH! AT gt L@t & |

SEIERA)
121
o convert —, — —
337
1 10000
a —=———=023333 —Recurring
3 3
2 20000
b —=———=10.666 —Fecurring
3 3
{1 10000 .
c '-ﬁ =—= 0.14285714 2 —Recurring

¥ oAfFe & I fog v 3w forg o €

0.3333—>0.3
0.6666 ——> 0.6

0.14857142—>0.14857

et 9 e T faget a¥ e fifv |

ATIRO: &9 AHAAT (Engineering) TVMET § 9 &l ATX
AT % o S € |

M.V. TormeR | @Higar (Approximations in M.V,

calculations)

M.V. TorTet & SUHerd % 4 T AT & | 7 & agd § A
&l At 3 9T W T F1%T 8 & 1 & =1 % forg
TIad § qHam fores # qefa:

FrYTT FIoET ue e o (NSQF) - st 1.2.07 19



1.73556 =1.7356 4 TIHA T d% del ST
57343 =5.734
0.9345 =0.94

3 SHAT W % del il
2 WA W d dqel ST

10,100,1000 & v wa faswms= (Multiplication and
division by 10,100,1000)

ForHeat ®t 10 & IO FLAT

TF qoHAd AqUTiw 10,100,1000 F (380 T T Fdt gT) o1
forerT ST T € | S o qurrer faeg Y ATE AW SadT A

AT TRy e & o A g @ |

. 4.645x10 = 46.45 (TF &)
. 4645x100 = 464.5 (3 &)
« 4645x1000 = 4645 (fi7 =)

goeerat &t 10 & o war

TF AU i 10,100,1000 (37 TH AR Fd g¢) & fasfora
o ST st € foed qurE # geme fawg @ arl o saw
AT 9 I @7 AT & ot stavasdar gt @ |

SHET

. 3732+10 = 0.3732 (7% &)
. 3732+100 = 0.03732 (3T &m)
. 3732+1000 = 0.003732 (A =)

SELEA

« Fofortiee derm A STt & e F O o
453.273
453.273

2 7 3
=100+ (510 + (3=} +—+ —+—
e S TRET AT
_453 213

1000

« ¥ g2 @= 0.386 # 9 & I &1 Siaee ford
3 - Ist geTHErT ®H

8 - lInd gemHaTd ®IT=
6 - lird gemmere &9

o fAeferfaa germeEt & geg are 3 @t & forg @it fore:
a 6.9453 > 6.945
b 8.7456 > 8.746

«  SQUF F TEAT § FqA

A7 _oars

24 8
«  TIHAT H AqUIF 7 forg

0065 =925 _5 _ 1
10000 80 16

warz=ie (ASSIGNMENT)

1 frafafad sowee dernst # g &1 7 ford
a 514.726
b 902.524

2 et semee derst &1 fawga &9 o &

a 5[][]+F"IIII+5+—+i+L
10 100 1000

1 3 A
b 200 +9%+ —+——+
10 100 1000

3 frmafafea sowaat # @aad Aurs | a7
a 072
b 545
c 3.64
d 2.05

4 fafafaa stqurist #t soea § a5 ¢

20 FETT T T faw 0 (NSQF) - st 1.2.07



Uthe degaiey Y Su& wgwEnt (Pocket Calculator and its Applications)

v 1.2.08

qihe Feaies & HiST TUETY FH G H & JT & | TF AT
Fegoie Sted, Te, e wea st wrfvrfere TomTstt § et
YT & AT AFITE T & Feperex & AT T AT IO
# AT E

FegoieY & TN &g Rt faw gee & vt & sraveasdr
& gt | Afdw a8 gaa e o & F e owww &
FeFeie? Bt Al T TSI ST H1 ST aTfes It
AT & GO TF | Fogeie I 3 & F§ qraar a1 §9
FLAT TEN | T AT TS FT HH € o T9T F WA, ATa9TF
AT F qEN T F Foil & ATAA & Hogoied § A |

TR faawer (Constructional Details) (Fig 1)

+ | ST= & g (Addition key)

El e &t it (Subtraction key)

o %3 A 30 (Multiplication key)

El fawrsr &t gt (Division key)

El FIEE T gt St TR fIEt & (Equals key to
display the result)

+  FETE ot (Function keys)

T | Pigstt (Pikey)

Fig 1

Displey

oft/on

[a=] [M] [MR] [Mc] [c]
(M) [M] [ ] [#] [cE]
(] [7][8][9][-]
[(xJ[a][s][s][]
(] [ [2] [8] [x]
(-] o] [ ] [=] [+]

WSCN120811

Foft Teot (3 a1E) Tredr & qtT AR # 4w 8T € T S9
&=l 3T ST Sl ATATT & THAT ST Tl & |

+ gter ufafe &Rwmt (Data entry keys)
gt et | g

.............. a 9 %aﬁwgﬁﬁ

WD & e 2 |

+ gemaret Rt (Clearing keys)
gemaTdr ot ¥ avt ‘C’ forat gtar € |

C CLR

FAUR-CIEI

CE | #aa ufafe gemr

lem|  |mc

T (SIEAT) & g™

N T Feit(Square root key)

% | afcera F=it (Percentage key)

+/- | forge afkad+ Fir (sign change key)

x? | &t F=it (square key)

1
T | Fepnrgardt it (Reciprocal key)

FgERer FEt (Memory keys)

M | wefiiq @@ &t dfa w3

M+| S=ffia w SIgEeer § SteT ™|

M- | Jeffid AT SgERor & qeM™T @0

MR| |[RCU #f¥ra @ &t ¥eei a¥ IA: &y fahar

T Fegere? | o= o st Fiat #t e fRar
g g€ Fig 2 & guiiefy 7€ & |

21



Fig 2

=]

FUNCTION
KEYS

MEMORY/ I
STORE KEYS |

*************************

,,,,,

,,,,,

i
****************

,,,,,

SCIENTIFIC CALCULATOR

WSCN 120812

o ug IeTEYr

e ST IR 182+ 5.7

Ul esrprorfart somrefd o sosiest 3 o

Exp

log

gfaares gt (Exponent key )

T Fiormt & = a7 F T qut § foram war 2 |
G ot & et 6T JTANT F & forw INV it &7 gamd

|Tea 9% INV faams 3 | o6 3| gt &1 gamg ot Wi
o & Fodt & | INV geer & 8 ST |

| INv

10| sefia g 1 arRew i sefiia am

T UfRanTRed aTa 34 & forg

INV

R-P

atae fAdoriwt #t gt fAdeat (polar

coordinates) # sga & forg

INV

P-R

wefi gt fder=t (polar coordinates) &t

Futere faderdt & ago & forg

+ wes= (The display)
TE9 &H e STeT, sfam afRume i ot % gt fammar 21

T TATAE & hedele & AT Y AT TR THR A T
| o st At & | ot & g stiwet i wiafeat sv
fora T SR | UF SRTE WS ¥ SgE 3]
Fhort & wrerw & @ A & |

22

el BIE] EENT
g % (Tedt) 79 A D 18.2
gfas
Fofr + A Famd 18.2
T % gAY 99 A qfaS
e g foweY & we |I| 5.7
ST
= goft & gt F 239
+ HIT: IITET 128.8 - 92.9

AT EIE EERE]
fo gem & wemr e [1] (2] [8][] [8] | 182
IqaT Tfafes #
gl g = 128.8
T aTell HE A 9]12][[] 9] | 929
gfae &%
= &t Fofl gard F] 35.9
o IO FIAT IR 0.47 x 2.47

e afers BT
o A Sare e w1 | [ [4] [7] 0.47
gfae &%
X Foft @ 0.47
U FEAATSAT H@T TS
FX I% e § Fel (2] J4][7]| 247
ST
= goft Fami =] 1.1609
o WO AT IJEXT 1
forerrt s & & 9w wen #1| [1][8][L |[5] 185
wfafes &
+ gt ey (] 18.5
AT 37 At der & gfafes
X a8 e |/ =F@1 AT |:| 25
= Fofl et [=] 7.4

FETT FOET T om0 (NSQF) - st 1.2.08




o T[UTT HEAT AT VAT 34T

I3 :2.5x7.2/4.8x1.25

o gt ; Ierever & forg 1500 1 12%

bl il wfafe e

2.5 Ft wfaw #¥ [2][.][5] 25

X Foft gams 25

7.2 %t gt ¥ 7)[][2] 7.2

+ Foft gard [+] 18

4.8 7t ufIs F¥ 4] ]8] 48

+ Foft gamd [+] 3.75

e T ;e AL2]5] | 125

FLAATAT ¥@T & = &

e # wfafe & ged 3.0

+ il & qfR=Tferd

FHLAT AT |

1.25 9fiw F¢

= goft gy

«  HART # @fd FIAT : IIMEI (2+6) (4+3)

AR wfafe e

TER S T AT FY 2
2
(6] 6
B 8

e AR 570, M 8

X or

# dif # 4

Y TS AT AT HY 4
3
=] 7

X gt Fard 7

AW T I L FE m‘@ 8

= 3 Famd =] 56

[ L] [ 3] [eg]

o T HEAT ; IS 123

AR wfafe BERT)
1500 =1 wfafe ¥ [1][5][o] [o] | 1500
X it 7w 1500
12 #t sfrs & 12
INV % e 1
= goft qa =] 180

.+ TR T D435

ERES] wfafs BERT)
2 wfafes 7% )
fa g gard 2
A
31 sfafes ;
Ja g ga
X Feir ga™d
5 1 sfafes 7% 5
(3 ¥ T A
s g, o
= Foft zamt ] |52871969
2B B[ D][=] 52871969

V2++43x5=5
« gtz @REw : I3E log 1.23

EREL] wfafs EERE

E 0.0899051

+ 307
wfafe BENT

HTHRH
[1](2][3]+][s][o] =] 1023

FETAT TOET T fam o (NSQF) - stvrm 1.2.08
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+  TTUET RN FA & T2 ON’ Foit 1 AXT Fam 3
TE gRE FR A 6 Re § 0 i a wrd |

o FPA F ATWE ARTHT A ZY | F HY I8
HR FEt W SeEEE a9 8 99 |

o HegdeT Ft 0° AW 40° C & qqeH F i W AR
IAHT T FY |

TR, AT, ST AQ Tt & IYHLIT H1 ATE 7 FY

ot e s fF Swweor #E gEwe v e
TS q & |

FFACT Ft AT TR W AT F T @ |

e (ASSIGNMENT)

1 FeFeied & TN Fed gy fmforfad #t g &¢
a 625+3467+20 +341+6278 =
b 367.4+805+0.7 +7.86+1349=_
c 0.043+1.065 +13.0+34.76 +421=__
d 47160+ 1368.4 + 0.1+ 1.6901 + 134.267 =
2 Fcgoled F YA F3d gu At & ava w3
24367-4385=__
9643- 07983 =
4382.01-381.3401 =__
693.42- 0.0254 =

3 FeFcle & WANT FXd gu fAmfofad & 7 91 &9
a 23x87 =__
b 1376x0.81 =
c
d

o O T O

678x243 =
0.75x0.24 =

4 FFAST F TANT FXd gU Fmferfead &t et #¢
a 22434+3=__
b 4131+243=
c 469890+230 =
d 3.026+089 =
5 frmfafaa & e &2 :

1170x537.5
13x215

28.2x18x3500
1000x3x0.8

6 fa=forfaa & gt #3 ¢

(634 +128)x(384 —0.52)
8x0.3

10

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

2a = 450 mm(major axis)

Fig 1

2b = 250mm(minor axis)

250

Perimeter ofthe ellipse

c= metre
Hint C =

450

WSCN120821

Cinm

72(a2 +b?)

Fig 2

2 =782 mm

‘ o= 136°
m Area of the sector
‘ﬂ A =

Ainm?

WSCN 120822

T x d? a
4 360°

Hint A =

Fig 3

o
1

1.25 metre

A V = dm3
\{ Hint V =%Trr3

WSCN 120823

L =1.2 metres

Fig 4
B = 0.6 metre
‘g H =0.5 metre

\ﬂ 'r' of steel

m in kg = 7.85 kg/dm?®

WSCN 120824

m = kg

(mass ' m=Vxr )

24 FETT FOET T om0 (NSQF) - st 1.2.08



FepeleY 1 TEEEAT & w wt g« w0 (Solving problems by using calculator)
s 1.2.09

1 fafafaa #t fa=r & agforg (Convert the following into 3 e gU #F & A 2 (Place the missing numbers)

improper fractions)
11 x

a 1£= RERERNT]
7
3 b 3_42
b 4§= 5 x
3 9 X
—_——= C —_— =
¢ 35 —_— 14 98
7 4 @I F (Simplify)
d 5=
45
a —_— =
60
e 3—-=
3 . 8§
3 12
f S5—=___
12
(o] —_— =
g To- 14
56
1 d — =
h 182—= 72
74
6
2 fafafaa #t fafya @@ # agferg (Convert the following © 14
into mixed numbers)
3 5 11 2 14
E_ f —X—X—X—X—=
a = 4 7 3 4 6
1
0 36 5 Tom & (Multiply)
14 2
5x—=
18 a =73
c E=
b §x2=
25 4
d e —
3X5
C —X— =
84 4 6
e —_— =
13 1
d 3—x3=
32 4
f E=
e 2%X3%:
18
g —_— =
16
f 5x6l=
75
h _—=

25



6w ¥ (Divide) 3

—t—t—=
5
1 3
a —+—=
4 d 61+1l+31=
4 12 9
3 .
b 6+z=— 9 w=e (Subtract)
4_2_
3 2 5 5
Cc —_— =
L 5.3
6 4
6 10 &¥er F¢ (Simplify)
1 1 6 3 1 1
e 5_;2_= a 2 —————— 1—:
2 7 7 8 3 16
f 8+3— 2———+8=
4 b
7 T gU T H A@ FX (Place the missing numbers) 7 3 3 1
© c 3———+1—-2+—=
4 2
2 1
3 =EX— 11 wgfaa ot & &7 # =% #<| (Express as improper
fractions)
b 1_4—ix
2412 . 52
r_1
© 8 12 b 32
64
d 2_1
36 12 . 12
12
52 1 . . . .
R T — 12 faf¥a d@r a1 gof derm § asfog (Reduce to mixed
number or whole number)
n_1, 163
24 12— a —
3 1
9 TELX 12
4 12 b p
A 144
6 12 c 22
60
8 fa=farfaa =t s (Add the followings) 13 A¥eaw w9 ¥ a@gfery (Reduce to lowest terms)
3 7 12
a —+t—_—=__ a —
4 12 64
7 3 12
b —+—=___ b —
8 4 48

26 FETT FOET TE fam 0 (NSQF) - st 1.2.09



144
60
14 Fowea F ALY (Addition of decimals)
a 4.56+32.075+256.6245 + 15.0358
b 462.492 +725.526 + 309.345 + 626.602

Cc

15 A germera # wersy (Subtract the following decimals)
a 612.5200 —9.6479
b 573.9246 —215.6000
c 968.325-16.482
d 5735.4273-364.2342
16 e &t Tifeu 3 ¥etgT (Add and subtract the following)

a 56.725+48.258 — 32.564
b 16.45+124.56 + 62.7 - 3.243

17 F9rHea & IO &2 (Multiplication of decimals)
a By10,100,1000
i 3.754
i 8.964 x 100
iii 2.3786 x 1000
v 0.005x1000

b quf &= a=13T (By whole numbers)
i 84x7
i 56.72x8

C ¥ TIHAT WU % G (FeFaie #t gerar &)(By
another decimal figure (use calculator))

i 15.64x7.68
i 2.642x1.562

18 fa= &t wnT 49 (Divide the following)

62.5
a —
25

14.4
b —
9
64.56

10

0.42
100

48.356
1000

255
15

19 5T &% (Division)

a 16.8
1.2

1.68
b 1.2

0.168
c ——
1.2

d —_

1.54
1.1

27.2
T
f 31.5+10.5
g 1.54+1.1

h 441+21
20 f3rar ¥ gorwera § aqot (Change the fractioninto adecimal)
5
i 1—
8

.12

1 25

21 919 519 #X (Find the value)
20.5x40+10.25 + 18.50

22 Fig 1
A=12613mm
0 78.032
>//_
LA
)k 031.82 = A=12.613 mm
x A-12613mm &
z
X g X= mm.
Fig 2
x
23 [ \%,
[<3
(2]
R=29.16 . N
= —emeen mm 5
5 X= mm
2
B
Fig 3 X
24
R95
N N
L R14.26 0/
R205 136.88 .
Xz o mm §X= mm.
Fig 4
25
[ = B=_  mm.
21.12 55.26 24
B=-—-—-- mm é
E

FEIT F0ET T o o (NSQF) - st 1.2.09 27



Tl @ wie (Square and square root)

™ 1.3.10

a ¥ @ (basic number)

2 yfaures (exponent)

J o = e (radial sign) STt &t # gEA FEar € |
o 5 gU gU ‘@’ W A g2 - T

a2 e’

Tt g@r (Square number)

fareft s it st Y | & o far ST & At I8 a9 F'd 2

q §&AT X A q@T =99 F@T
axa=a?
4x4=47=16

Fig 1

WSCN131011

frares 3= (Splitting up)

Teh &9 7 ITHT BeAl HETE § d1er o G & | 36 7 qad a=1
T 16 UF 9 931 & a7 B1dT &, UF SIe a9 4 A1 &7 ATIAATHI

AT ST 2 |

FeTal 4x4=16 = a2

T AFAH 2x4x2=16 = 2ab
SRETIT 2x2=4 = b

ITEARAT T IT = 36 = a2 + 2ab + b2

J36 =va? + 2ab + b2

Fig 2 SPLITTING UP
A
6
4x2(=8 2x2=4
axb|=ab bxbl=b
4 x 4[=16 2| o
axal=a ég\:
© <
e

WSCN131012

qfRoH : e e % forg gw @t d@werett # ated & |

28

T fAeem &t wbFn (Extracting the square root

procedure)

3T ATHST & AYE & VAT F1 I8 A & A0l AT LA
Fa gY | uF stfawrew few & swnid g7 ,/46,24.00

T8 GYE F A ATA FL, AL B IAVET FX AR gAY TYE
Ft A AT |

o A F 2F O AW AR AF ATHH 0T F

I JHIX TUET FF g8 H@T F IOT HA & forg fawmers &
afas Fe |

Fig3

WSCN131013

Ife &g ATHST AT a9dT & af THHAT & g |

68
6)46,24 68
6 | 46,24
36 36
128)1024 128 | 1024
1024 JQZA—O
0
/46,24 =68
HANA HEAT X AT TAT = Wi
Ve = qevE e

I1EY9T (Example)

uw Rfae it srguer #1€ 3.46 cm? € | &% & =mq & TomEr
F |

Fig 4

A
G NN
W,

WSCN131014

Rfae &1 #m g, w1 g9 gid-

> 3.46¢cn?
fa=m 7o & sAwer @ = 3.46 cm? 4o [346
&t = 0.785 x d 2 (§7) 0.785
3.46 cm2=d2x0.785 d:2.1cm(or)21 mm



AT T H Hhegeter w1 g & (Simple problems using calculator) T
1.3.11

1 a 2916 = 6 A =807.77 cm?
d =140 mm
b J45796 = D= -
C /8.2944 =
d=140mm A=807,77 sq.cm g
d .63.845 =
2 [ ror - A = 2025 mm? 7 [ o axa= 543169 mm?
‘ as —————mm a= mm
Lo ]
.
3 Fig 2 A=176.715 mm?2 8 Fig7 d:1=115
© d=__  mm A=73.5mm
g N =_ mm
A\
\\\ Yz /// L N
\ U\A /E N é
g g
4 Fig 3 A =65031 mm? 9 ros increase in area
d =140 mm A=12.7%
D=_mm A = 360 mm?
A : 4] Jd=—_ mm
e A=A =127% OF A ¢| (d=diameter after the
S

increase in area)

S | Fga | =58 cm
b=45cm
° M - Az i A1 =A2
a ga=s____cm
g

29



yrEymTE R 1 eI i et qwan/ye (Applications of pythagoras theorem
and related problems)

™ 1.3.12

1 =fe AB =15 cm, BC = 25 cm & @t AC ST & &t

AC? = AB? + BC?
=15%+25°
=225+ 625 =850

AC = 850 =29.155 cm

AC? = AB? + BC?

302 =102+ BC?

900 =100+ BC?

BC? =900 - 100 = 800
BC =28.284 cm

AC? = AB? + BC?

352 = AB2+ 202

1225= AB + 400

AB? =1225-400 =825
AB =28.72cm

g
AC? = AB? + BC?
242 =8+ BC?
576 =64+ BC?
BC? =576 - 64 =512

BC = 4/572 =22.63 cm

Fig 1

2 afs AB =10 cm, AC = 30 cm & a BC =T & &t

Fig2

3 afe BC =20 cm, AC = 35 cm & at AB 9=TT &1 81t

Fig3

4 =afs AB=8cm, AC =24 cm & d BC {1 & Wi F1

Fig4

5 afd AB =6.45cm, BC = 8.52 cm & @t AC 9= &T 719
FT BT

AC? = AB2 + BC?

AC? =6.45%+ 8.522

AC? =41.60+72.59
=114.19

Fig 6

AC = 411419 =10.69 cm

AC? = AB? + BC?

6 afe BC=3.26 cm, AC =8.24 cm & ar AB =T &1 #TH
FT BT

8.24?= AB?+ 3.262
67.9 = AB + 10.63
AB? =67.9-10.63

Fig6

=57.27

AB = 457.27 =7.57 cm

AC?  =AB?+ BC?

7 afe AC=12.5cm, BC =8.5cm el at AB {1 & A1 &1
g

125> =AB?+8.52
156.25 = AB + 72.25
AB?2  =156.25-72.25

Fig7

=84

AB = 84 =9.17 cm

e (ASSIGNMENT)

AB ST & AT FT st Afe @w&tor B &
AC =12.5cmaarBC = 7.5 cm |

AC 9T &T @9 #T 8hm afe guaio fBrgst &

AB = 6.5 cm @1 BC = 4.5 cm &t

BC 9T & AW &1 gnm afe gwatn Brqsr #
AC = 14.5 cm T AB = 10.5 cm & |

4 AC 9 & AW T 6T At dH&or Brygsr & 9o
AB =7 cm &R BC = 5 cm &t |

5 BC 9§ & W\ #T &R AT awair st § 9=
AC = 13.25 cm sfiT AB = 8.75 cm &T|



U Wi @AaE (Ratio and proportion)

v 1.4.13

srquta (Ratio)
af¥== (Introduction)

TE T THR & 31 ATATAT & S H1 qaw & AT rquriss/forer
# = T S @ |
sfyefe (Expression)

a,bsrgaMm IFER AT AEMT & | & spETabsEra ~ b
b

Far a ¥ b aw g € |
AT N SHIT FAAH 9T § Srer AT v € |

gaEaTE (Proportion)
T AT & ST W FAEAT €, a1 b FIE T HY ¢ d TH
AT FgId & | Af FAT g quA &F At

::1:b::c:d?»r?ﬁTc,2—=i
b d

I

250:2000::1:8

JIIE F 7« R (Proportion fundamentals)

_ a+b=|:+|:|
b C a C

WSCN141311

I

¢ 800 x 1400 mm &7 & &t =i 1:20 &t Shet 9T AT
FAT & | Fig 1 & awaTs 8m ghft ?

1
FATH A& 55

1 .
B#r800& 800X — =40 mm ¥ =em@r 1 © |

20

1
L?ﬁ1400x¥ =70 mm % =@ ™4 © |

+  Fig 2# g3 7 fer grafiere § a2 fe & afat & d=
T FX |

Flg 2 400 rev.

/ ,%\ 300 rov.
7y
i/ «

24 teeth

/
\
—
]
WSCN 141312

w
[y



AT ST = 400 : 300
i T g = 24:T

Find the ratio of A:B:C

If A:B=2:3 and B:C=4:5

AB = 2:
a00_ T °
30[] 24 BZC = 4:5
. T=24x4ﬂﬂ oTenth A:B = 8:12 (Ratio 2:3 multiply by 4)
o B:C = 12:15 (Ratio 4:5 multiply by 3)
.. AB:C = 8:12:15
s (ASSIGNMENT)
1 o l:1,=2:3 5 Figs | ) D:d =1.75:1
L =2.75 metres —' D =35 mm
D:d=1.75:1
l,= metres g d = mm
. l,= metres p
2 d: L of shaft =2:7 6 Fig6 a:s = 5:1
d =40 mm as =51 s =1.5mm
L = mm ( L5 0 a= mm
7 of
3 o D:L=1:10 7 A:B=9:12
L=150mm B:C=8:10
_ ThenA:B:C=
D= mm
8 A:B=56
B:C=3:4
. ThenA:B:C=
Fig 4 ﬁ = i 9 A:55=9:11
4
[ 20 A=
<t | =140 mm
20
3 Ah=___ mm 10 15:9.3=40:x
x=
32 FETET T T faw 0 (NSQF) - st 1.4.13



e Y swers "argae (Direct and Indirect Proportions)

v 1.4.14

o (Proportion)
i (Description)

T AEEAT & a9 F JgIa & | ab A € T c:d gE
FIT & | I A qH & | av

a:b:c:dor e.g. 250:2000::1:8
&= =1 =W (Rule of three)
TUET & AT FEH ;-

FI (statement)

TFHd (single)
oS (multiple)

gel gHITE (Direct proportion)

T FY SATHAT, gAY A A ArHAT - T A AT IR gAY A
# ot gfg ey & | (Fig 1)

Flg 2 INVERSE PROPORTION:

TURNERS

WSCN141412

TIME [H]

Fig 1
DIRECT PROPORTION:

TURNERS

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

0

_—
RUPEES

WSCN 141411

IIET

A 24 300 T FAT &, A7 6 ¢ fbaw sqF FAERT ?
FIT

474X =300%

T

18X =75%

£

6 3\ ®H ST =75x6=450%

o e ar gawr ot e

TS AT =T Jgura (Indirect or inverse proportion)

TF @0 AFAFAT, FAY H FAAT - TF AAT & gy ga<y wraw &
Fr @t & | (Fig 2)

ITTET

AT @AY UF &1 & 300 7vei & qRT F¥d & Al 6 A b awa
H QR &G ?

&1 afehar i S |

W

4 ¥ g ferar AT @ = 300 "ve

QT:F,
1 &= g o @ g9 = 300 x4 = 1200 "o

EEc]

6 Y =$=200‘aw%

R - OF AfAF A gE wA
I & gwfE gwEd (Problems involving both)
SEIEEA)
g a¥t 20 pes a9 ® i 37 ava €, @ 6 =¥ 30 pes Ft
e fa=t & swmr 2
s fag

2ed¥, 20 pecs =3 fam

6 =%, 30 pcs = faraw famr ?
gow = (Fig 3)
FAT 2 T g1 20 pes =3 faw

1edT gr20 pcs =3x2 =6faA

6eivar 20 pcs = —=1f=

oy | o

Fig 3

TIME

TURNERS

WSCN141413

w
w



IRT AP ATTF - T
fedttr =z (Fig 4)
Fig 4
TIME %
E
ERD] 6 e+T g1 20 pcs = 1 fa=
1
e 6 @+ g 1 pcs =ﬁﬁ‘rr
.1
EEE 6 a+T =T 30 pcs = Hx30=1.5f&?r

T AU - AR - AfUw

AT & T T AT % THRA & SR T TER I
ford e ‘T R SHS awEe famw o |

gf¥== (Introduction)

HIET ATEA MUY STFA ATHTLA FAAT %1 941 A= FY <@
e |

¥ gHAE (Simple Proportion)
ERIESLG]

7€ & ATl A FAEAT € |

SELTR

o gft um e FT AT UH T F 30 frex agier &1 ITT FAT
& ar 6 Trieat #r aer fhdaT T= wr | g9y aret &
af e qa g § far st wr 8 |

TF T g7 Gl &7 TR = 30 #ftex wfe fa=
AT 6 aTed &1 ITANT B0 = 6 U AfaF
=6 x 30 = 180 wfrex/fe=
o Ifg 4 ame #Ta=T afa I 120 gallons Tgier T ST FHEar
& AT 12 a1 &7 a7 =T Ugier HT STFNT FHIT AT {3 aar
ferfa & aR=nfoa & |
4 greq 120 gallon | & Sw=mT & € |
120
1 ATeT TART FXM v =30 gallon / &7 |

s 12 ared s & = 12 x 30 = 360 gallon/ &
FAT &Y ST TR FATIAT FEATHN, T (% Fael ¥
ATETG &) ST | @ e s fRw g g |/
T 21

Fifirer Ta =T IgaE (Compound and Inverse proportions)
«  Ftfirs FATgITE (Compound proportions)
SEIEIA

7fe 5T, 6 arel #t AT w1 | 21 Ra e &, at 7 fhex
3 FE B HIA § baaT TR A | (TAF qTSA & AGHA H
T fer wmEr = @) |

TAH TS UF AT IAT S AT H TIE g E
« UF fhex gRT 1 AR F ATHA FT q9A (FA q9)
o mrETE (R &t &) & o | foram mar @ =it aw
g ferfadsae e |

IY ;7 e gy 20 ot & 8 aredt &1 avwd

I qHEAE (Inverse proportion)
FH-F g 3= ford s € |
SEIEIA

o FfT O #T UH T 12 fie § Suw &% H wIar & ar v
QU TET HHA AT |

qAT N FAT 72 FeAT |

o gfe ey gy 30 fime § % W € aF 6 qrHT 99 fhae qH
# ¥ W |

30x2 = 10 minutes

Y : 6 79 g form T awa =
FEA GHIHIT H FATUTE 9 (Proportional parts in
combustion equation)
gf¥= (Introduction)

e e Wiar § ArATe &1 aHId U gy e © | A
foramd gew wivar % v ST 2 |

39 UF SEgrHEd 99Td € | 98 1Y aTaraeer § IUere gier
g o enfeastr oY ATggio 8ldr @ | 59 g99 Sodar & ar
ot Temets aRad e & |

*  FTEA AR & AT Tqww Co AT Co, &A@ € |
(TS FHAT SATFATES A FTAT SATHATES)

*  STEZIVA AR AT (e T (H,O) &7 &7 1ot #3
g |

+ TERY MY ATRAIST TAHT HoHT STAATHATEE o € |

o ATESre uE [AfeRr e @ oY ge geq § W a8t aar |

34 FETT FOET TE fom 0 (NSQF) - st 1.4.14



TF LB % 9 ® srganier siot 1 7 31 #¢ @&ty (Method

offinding proportional partsinoneLB of asubstance)

3T ST AT &

qTT & UE LB/Kg # SITafioie Ud BTEGI &7 FHTIATT
g9 % UF LB/kg § STEFEH Y FE &1 FHIA

I

B

T &7 YrEEfaE Fer H,0 # | srafq 2 o) eregiee &
AT U V] AT & Faerae ot &1 0% o] a1 € | afy
SATEIST & A FT a9 SRS & AT & 16 O AT
g ar 1 kg Tt & SRS AT F |

S & AT &7 ao A 37 T @

AT = 16/2 = 8kg

grEgee = 1/1 = 1kg

T =8+ 1= 9kg

T BTggIhred 3u #1 el CH,, ¢ | 72 guriar & f dem
% UF A H FET & 6 A TAT SEO & 14 3 &1 & |
TS FHTE % T[T HT T BT3G o1 o AT & 12 0T Ao

AT UF kg $U9 | SEFIS UF FE & FATATAA A9 0T
eadl

O % ATYTY I e & A7 = 6x 12 = 72

FT & ATYTY I¥ BTEg T & A = 14

T SO AT d@ = 72+ 14 = 86.

FTEA &7 a9 = 72/86 = 0.8372 kg

TG #T a9 14/86 = 0.1628 kg

HFaT va gurgaE (Ratio and Proportion)

Feq wiwar & fore srawr® arg &Y AT & g © |

ZE & U7 38 % (o1 S(Ta9a a1 HT FHA (Awflad Hh
¥ AR FAT @ ST 5/ a1y - 99 ST FeT AT € |

— T UfFEAT § FTAT, SIS, TR HI ATRITSAT & AT
AT BlAT & |

7E T AT @ % i A § s A orgfd 3 8g
g1 & e Arnett (a9 & ST 9%) # ArEawwar atdv
g

- 1kgm%wm%§=2§k§amﬁw

— 1 kg EESE & QU 384 2q = 8 kg SATaRieT

— 1 kg @R & qf 89 2q = 1 kg STTaRie"

g & FAAE A QU g &g AT & forg &

arg # 23% AT TAT 77 % ATSEIS &1 AT Sl & |
AT T FAHT = ATRASTT HT FLHAE X TAF J999 & forg

2,100
T 3g = 22X —— =11.6 kg. amy
323 )

100
BRI &g = EK§=34.EKQ. g

100
Wg—@ =1KH=4-35 kg. g

Fa 50.75 Kg

T 1 kg 389 & 38 & forg 351 &t 50.75 kg a1 #1 AT =it
=rfey |

g% ge= whkn @m /& et s 50.7 kg & st
g T Agfd I A FA ey |
ITI % BT T TATIN & IR & FHIHTOT 0T IS
Fr g | ot aeat & srguma @ T #33 & o e
e U Wit e off e #

FETAT TOET T fame - (NSQF) - stvrme 1.4.14 35



e (ASSIGNMENT)

1 Length = 6.1 metre
Fig 1
Weight = 32 kgf

Weight of 1 metre of
the same rod =
kgf

WSCN141321

2 d, =120 mm
d, =720 mm
n,=1200 rpm

n,= rpm

WSCN141422

z,=427

3 Fig 4

36

n,=96rpm

, =224 rpm

80

\
50, <

e

/ ;
WSCN 141424
N

4 | Figa

36
w)
1
a1
o
3
3

80

£

5 zfe ux dfa% 8 welfiat &1 3 foi # Srear & at & 60 wefi
strewt | fabaeT a9 @ ?

6 U ey # arzf afed 1000 rpm sATd & Y d=rferd
Tt 200 mm T & & | Ff3 F=rfera <& &1 150 mm
T & a1 drferd 9<@l &7 rpm Fd F3 |

WSCN141424

7 u& ated & AT (gearing) # e @2 foea €

180 mm =maaTar R 60 mm =raare f=e &1 9T
g | afg s=1 fie® 60 rpm aFTaT & aF e e 1 rpm =
g ?

8 5 #&fE! % g atedl &1 F 4 feat & [y gar & | Afe
Faet 3 A &1 /e[g & af fha &l § 7 &l qof g ?

9 arent @t T (gearing) =r&aen # e & 52 3t & ATy
26 3@ %A € | 52 &fd & e &1 =@ 200mm € at 26
gid & e &1 =me ST &Y |

10 #fe Tt & 2 797 45 e & & 1 [ W € at 36 ave
% 4 98 fha @9 | 3 W ?

11 See-a¢dl § H=Ted I¥dl 12 cm & &7 € 3T 360 rpm
T gHAT € | 20 cm @TH F ATl TLET F rpm FA F |

12 e atae & AT Fe #1 F & 5 &Gt § =1 # 2
12 FepTiat #Y STavEaT asdr @ | Afe 7 Frfae € Sutera
g at &1 T e | fahae o et ?

13 feaforfe #t @3 Sgaa § = Y

a 45+60 b 40 paise + Rs 400
¢ 20mm d 4°C+100°C
4metres

14 ag 7 24% AT TAT 78% ATZE o FHAWH () H
I AT & | $9 3 5 F I §8 & [ofT SATawE gaT A
HTAT & TOET &2 | (FTE, STEFIS ST TR & & ThaT
# yqg@ vt & w7 | fEwmr aq €) |

e f sae 3T T @ (qwET & T W)

2
a @mEd % 1 kg & forg 2—kg At stmave® € |
3

b 1 kg eEgio & g 8 kg stTeRfieT stmawas & |
¢ 1kg@ewe & forw 1 kg sttefist stravas® & |

15 g9 C_H,, BT3gt Faa &7 7a & | 7% qoiar & fF doa &
e A F FT & 7 A qAT e ¥ 14 oy B
g | I Frea &7 A0 a7 STEgio & AT & awia &
1277 R & | 1 kg $ur & FTeA U BTEgISH F AHIIATAE
Hur H T

16 %.20,000/- % = AT HT TF a9 HT 197 %. 150/- & BT
g | at 5. 24000/- % G % A& F UF a9 A 3 WEAT F
forg Seft a¥ o fkaar @ | (AfE swgE) |
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wfewa (Percentage)

afewa (Percentage)

gfoerd 37 sTquits #t ave & ot et swer 100 gar € |
gt &1 foee % & o fF stiwe 16% % i 9gw giar 2 |

Fig 1
7 -1 7
A4 = —=-4
[ N
F==T =1t == 25BOX = 100%
[ N 4BOX =7 -
0 2
Ll 1L i L
3
=
16
Ex. — =016
100

AT F TR T2 0.16 & | gfaerd &Y rorr & i faerw amferer
g | zaE & forw, e (fRam @ emen) & fR sms St 3w
& aoer & forg & 1 (Fig 1)

IITET
UF ILATSH 1 G & (oI FoT e oTg %1 AT 3.6 m2 & AR
qIY (FRST) 0.18 m2 @ | sty 7 wfqerd s1d # | (Fig 2)
i =eofir & & sl
FYA (Statement) :

F ATERrF AT (A) =3.6 m? = 100 %.

qrg =0.18 m2

e 100,
' 36

Fig 2

WSCN151512

100
% 330.18 mP= = x 0.18.

EEEp) = 5%.
A= (Conclusion)
A = o T ©
TR T ferfer %1 avia (Iueredn)
feeter =< FFTg et #ar
g =T o (multiple) &t sfaaT

s 1.5.15
3 T sriwet w1 fawAwor # MR T TE # gerEar
& I A FIA T AW T2
ISR

T e 984.50 & &7 aaq 94 X o a1 & | Ffe 57 aaq §
24%, eI BT &, A7 ITHT FoT da+ @1 g7 ? (Fig 3)
T 37T 100%

Fig 3
24%
S
32 .
v 2
GROSS - DEDUCTIONS = NET §
=
Hardr 24%
T o AT aaq 76%

e T¢ & AMATT 99 76 T &, at ITHT ada9 100 ¥ 60 |
1

100 - |

o HfeTT - %1

984.506%@1"‘{5 x984.50¢ |

984 .50
76
i 100% Fo a9 = 129540 F € |

100% % forg X100 = 129539 & |

IRl

200 e der Y AT aTel T | & 75 oie¥ aef Herelr star
g af areY e & aor w1 gfae s &Y |

&

fReerer T aot w1 % = AT AT A (litres) / S¥er @ ewaAr
x 100

75 .
—mK1UD—3TEI'rD

ISEIOT 2
TF WA qTE &t 15% a1 & arF 15000/-F H ATesh & a=1
o | fforfaa e X | (a) @EY 91 & @ d w5 e = E
PbyarST TR ?
ga: CP= x,
CP = @ma g1
SP = fastt ge
SP = CP+15%o0f CP
15x 100 x+ 15 x
100 100

15000 =x +

37



_ 1500000
R T

a1 = SP-CP = 15000-13043=1956.53
gE #1 g = Rs.13,043/, @19 = Rs. 1957

=13043.47

JgTEYI 3

80000 FTT T T I T &7 {3 1=r | 5=+ & Faer 16000
F | g @IrEr el A | 9 AR &7 a9 sia &9 |

100 _ 1500000

WW=18000XE —97

=Rs.19565

EELEAIS]

T Atex MEr 30 kmph =eid T8/ 100 e Tgie &1 ITART
FLAT & | ALEA FA 918 Uil & @uq 90 <frew ufy = & i
| s srferorer & T #Y

160000 100 RS
- ———x100=—=20%
= 30000 g ’
F9d FT Tfd9d = @Id & AT / Fafas @ad x 100
3IqEXT4 litre:s
= (100 —90) —— x100
TF HieT ATEiohet #1 #Hd 92% % FH & Mg 31 a8 18000/ 100
- X fadt gg €, ar SEAT awdtas® KA o ot ? _ 10 o0
- 100
AYex ATEfehet & dewtfor daa = 18000/- % =10% S+ & F9d
IE SEAT BT F 92% €,
s (ASSIGNMENT)
1 _ a = 400mm (side of S | rigs Weight of alloy = 140
Fiet a square) Kgf
d =400 mm Weight of Sn 40%
2 Wastage = %. | Pb= Kgf
// § % Sn= Kgf.
2 fo2 d =26mm 6 | rge Shaded portion
- 0
w 'a' depth of u/cut = 0 %.
\ 2.4mm = % o
@ 5| reduction of area at 5] T s
§| cross-section g
= %
7 | Fie7? Compressionlength =
3 fos Percentage ofincrease y %.
2 2 =36% < *
i; ii Value of increase - 5
<> <> é
— = J =611.2 N/mm? :
§| Originaltensilestrength
8 | Fes ‘ d =360 mm
= N/mm?. Ry a=0.707 xd
4 Copperinalloy =27 kg i Wastage=___ %.
% Zinc in alloy = 18 kg o

% of Copper

% ofZinc= %.

y

WSCN 151524
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9 Cu=36Kg

o

Zn= %

£
]
@
8
&
WSCN151529

10 Cu=42.3Kg
Sn=2.7 Kg

/ (; ()/ <> i) Cu %

Sn= %.

Cua2.3kg+Sn2.7kg

WSCN15152A

11 Ffe a= 1T AR TH WAL GE &t 195/- T A @LEdT 8;
AT 7 faat qer F1 65% = at fagt ger Fw et

12 afg diex aefea & e &t 300/- %, & 99T S0 ¥ 308
25% ATH SSHT Gt Jod FT BT |

13 120 m?3 ® &aT % fhaw m3 aa &t af &ar & fasor 7 23%
AT A 77% TSI & |

14 #fe o 3fom faafar 40 kg @ite - argent & feafafa aat
F AT & IAF ¥ fHa+ kg I -

a) #¥ (Cu)- 86%
b) f&(Sn)- 10%
c) B (Zn) - 4%

15 fawtor 3w o a1 g haaT g afe diee Y w T EeEHT
40 kg & 7T TieeX ¥ 35% & 3T 65% o€ gtar 2|

16 fa=ferfea sma ifso -
1 9% IqTAT & G & iad

2 g% Hiel 9¥ g9q & siad

3 A ST HT ITINT & SIHAT AT & for Tt fraa
& fererd & w9 | STy @ud &1 2 FLaT e - Afe 4 fafser
TS § w200 HieAl # FE F FA g @9 6.65,
7.5, 6.85,7.05 e 9mT =T

17 giadté wrfumer § fmfafad == ga s & g 2 |
1 40% 1 e § @9 gdr ¢ |
2 30% ¥ $e9 X Afowe § @ gl & |
3 10% 31 TIX 9TEH | @= et 2 |
afs 7 &Y iy a9a 2000/- F & A1 A AT FATE 7

18 af FTTEET &1 a=1= 80kg &F At AT & Fta F1 Afaw a=r =
FT & qAT T Iiifar & g ai § 4% Y sifaw
TN & ST awiT § 5% &1 wHT gidT &l

19 =fe wrfer § 35% 57, 40% FT19¥ 3T 25% & & a4w
FHITET T a1 25kg & at {57k, I, E F7 a1 F#47 gh |

20 T e § 35% &, 65% @€ A & 14 grams =¥ ar
Ties¥ FT AT T eF |

21 FHAA AT FA AT AT T & AT FqAA & ATRF AT
1000 & AT 2.5% fasht a¥ wHie & 9T U av & fast
60,000. T

22 U Ffeh & Fo AT 7T € AT q€ ATAT T 1 15% F
T, 21% TRATT GT 24% T=a1 &1 31817 9 @ F¥aT1 @ AW
3% 360 & 9T 2|

23 IET T9d FT IA9d FT BN AT ATH T ATEF AT
450 ¥ & #¥ 90 ¥ ATfe = &t |

FETTAT FOET T om0 (NSQF) - st 1.5.15 39



TIHed Y B F wfawa # sga=t (Changing percentage to decimal and fraction)

v 1.5.16

i # wfawe & s@@=1 (Conversion of Fraction into
Percentage)

1 yfawd & sgaqr

1
W.§X1OO
=50%

2 %aﬁqﬁwﬁ’w

4 =

st #1 R & sg@=T (Conversion of Percentage into
Fraction)

1 24% =t fora 9 agemT

W.ﬁ_ﬁ
100 ~ 25

1 .
2 335%3#%19(33?4?1

1 100
383 _ 3 100 1

gr:_3=_3 _1W
100 100 3 100

_1

3

g =t o & agerr -
1 15%
o 871y
2 0
3 80%
4 125%

40

Fyea fir 1 gfawe | gg@=T (Conversion of Decimal
Fraction into Percentage)

1 0.35 %t gfawra & agamT
g« : 0.35x 100
= 35%
2 0.375 &t gfaerd § sgerar
g« :0.375x 100
=37.5%

FomerE foe #t afdora § ager -
1 02

2 0.004
3 0.875
4 0.052

wieroa # gwera Rt & gg@=t (Conversion of Percentage
into Decimal fraction)

1 30% &t g9rAe e & agerr

30

Wim=0.3

1 .
2 335%33}331?@%&%

1 100
sr: o3 = 3 100 1
100 100 3 100
—1—0333
=3 =0
gfaera &t eHee e # ggemr|
1 15%
2 7%
3 12%%
4 90%



TR i st 7w R (Algebraic symbols and fundamentals)

gf¥== (Introduction)

ot T &7 U w7 & SEH e FT ST AT F =& W
o ST wehaT & | 397 T | S1eT= & SAeATaT SEeet v oY ST
faRaT ST @ fi & T gt g8 I 72 s #ar € | Iareem
& forg 3x 3T X3, § X &7 &I otewT €1 3x=3 ¥ x,& &g qom
o STaT @ Stafd x® - 3 F x &7 =i 2|

HTeH Y T "&rd (Positive and negative num-
bers)
AT Tl & AT + e g € i s devett &
e — foe gtd €1 7€ A e T o T et 2
IIMELT +X —y

+8 AT FaA 8 HATHS AT

— 8 EUTHS AT
FAgAT Y "wear (Addition and subtraction)
3 EATHE HEATY IS & AW &, ST TF TROTAT T ASHT
et @@ F Ted + e gar 1
T FOMHSF HRATAT &I TS+ & forg, ITat quf aRomH, §@&1r &
Ted - fee gtar &1
TF AT A UF G e & forg | 37 qof afoms ofie qof
U % 3fa¥ it ITT FAT & S A gy vl

+7 +22 = +29
-8-34=-42
—27+19=-8
44 + (-18) = +26
37 + (-52)=-15

AT ST FOTR® gEnet & qen (Multiplication of
positive and negative numbers)

ST [ @Y T SIS FT ST g BT § A A
fore % 3t deTell &1 U FOTEF ST & | e T, SRt &r
@Y FITEH &, IR TUAES TS ST & |

3aT1.-20 x -3 =60

5x8 =40
4x-13=-52
-5x12=-60

T (Division)

St T faarfer & 9w wr @, o der & ew fafa = @
& 9% 9T € X ST HThA €| Af3 9T X ot & e
U & A ATTher &7 + e gl afe F fafka & atr wwree
& HTE e g

v 1.6.17
= +7
+56
—_4 = 14
-72
+9 =3
-96
_—6 = +16

e foreft =iores | Sitg, geTa, T[OTT 3R W07 Eian &, &t oW
Y Forwrere st &t qeet 9 3 T S i weE
Eadl

3aT.

12x8-6+4x12=96-6+48=138
102,6-6x2+3=17-12+3=8

FroH HY AHEA Td® (Parantheses and grouping sym-
bols)

() Brackets

{ }Braces
7+(6-2)=7+4=11
6x(8-5)=6x3=18

Fe® (Parentheses)

¥ woftw € S 3 Fd @ fF 3o e o HeE = § O
UM SR 9T Ay Jren | F 3| #a € % 9w gErae e
S # 98 S WIa< & AT B QL ave & Q1 R
=Tl |

T =T FA & TS, TAH T ST AT qFHAT & | UF ATHATE
H STt It H TS FAT gid Tedt AT T der & a1
AT 8, AT ST & HFal & SIS GAT JT &, AT AHAT
st €, fF qom far s =

FHSIFIOT TAHT FT STANT ad AT JaT & G 7erd A IO
FOTF HATAT T ST {37 11 S| F0eHT St & qeet
& TEIHTIT TAT bl BT & (o7, AHEIHTIT Tl & aT THT
st & foee (+ ® — T — &+) Fgem =nfeul
e ot fF uF + fome & Teet 81d & Fra® & $fia< wdt & dhar
F qEA & AT SEHT AT @FAT & | G TYE F TAH W & TF
Fe F gE¥ He § e T Sar €, @ 9w de Gy 1y s
TR
S+ AT — Fohdl & ST % 9T § UF AT AAT &1t &, ar T8
T WTAT UF HSF & aAS T AT Gl & |
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8+6(4-1)=8+6x3=26
(6+2)(9-5)=8 x4 =32
+4 -7 F 4 — (—7) forar smar &1
+ 47T — 7 & 4(=7) foram srar 1
4-(-7)=4+7=11
8—(7-4)=8-3=5
3+(-8)=3-8=-5
7+(4-19)=7+(-15)=7-15=-8
3{40 +(7 + 5)(8-2)} = 3 {40 + 12 x 6} = 3 x 112 = 336.
8x +12 - & 4(2x + 3)F €T § =k a1 ST FFHaT |
HaH Ted UF AYE & TF T H Y- Hl q¢dA a7
ST €
TSNS el AT Tee THEL (Algebraic symbols
and simple equations)
Tt s (Algebraic symbol)

AT 1o Tefteh Wek WIS T AT AT HT §IRT 90T STTaT
& St ST T Tt S |

FT® (Factor)

HE@ATAT AT AT AT @l § & FFelt U &7 YU 19 T |1 o7
T ST @ ot a2 Afres FAT 2112 F FeF 4 AT 3 AT 6
A 2ar123:T 1 &l

F E 8x + 12 4(2x + 3), 4 3T (2x + 3) FF F| A
™ F w7 | forEr a1 aswar &1
freivrn ug (Algebraic terms)

frerriory o afe fFdft =isr § ot v a7 & otfers wrm & av
At AT T ST € a7 IA® 90T & T F T H AT v
gl
FAF Yy —5XT| y AR -5 xTF &| Thel I & Teot ST
eyl
ot (Coefficient)
S UF FSF I FTLH | aAdT & foreh Jurst it siferarfte & ar
TAF FH AT FIEH T Y000 & |
48x =4 x 12 x X.
4,12 X &7 Ui | X, 48 &7 Jorish |
T (Equation)
TE T AT HSATAT AT AT Sefit % fr=r Frarererr F7 05
T
12=6x2,13+5=18.
2x+9=5,y-7=4y + 5.

IO FHELO (Simple equation)
TE HTATh SIS Tl | ST GHIHT0 a3 oIS & |
2x+4=10. 4x+12=14.

SteAT ¥ "wer (Addition and subtraction)
ot st & AT ATATAT HT ST SAET & AT FHIF TATH AT
HTATH AT FEA ATt Te@l TR A= F¥ Jemar | 2|
10x+14 —-7y?—11a+2x—-4-3y*—4a+8
10x + 2x—7y2— 3y’ —11a—4da+14-4+8
12x —10y?—15a + 18
2x=10,2x+6=10+6
y +12=20,y +12-8=20-8
x +10 =12,
x +10-10=12-10
3x=6,2x3x =2x6,6x =12
5y 20

5y = 20, ?‘?

THIEHLOT FT a5t {7 TS &) §=7 & Sl a8l &1 U 81 g
H ST AT ST ST @t ¢ |

THIHLIT F TAF TS| Bl ST GHTAAT T 95 [oT Tk 81 d@T
AT SeATE & O AT AT AT ST s €

et Tfieeor Y FHTAT & a9 aRafda 7= G s €1 S99
TETSTT AT TefTehT ' ST A< & STIST IT FSTAT AT & | g1 3%
Y AT HATSAT AT AT GTT O ST 9T Y qwar Ft i
TE
THIHOT % WSt &1 T (Transposition of the terms of
the equations)

= TEY

+ g9

X o
+ Il

THIHTOT FT S@eRen (Concept of equality) (Fig 1)

FHETT AT JAAT AL & TAS & B AT Gohel & S SHAT FJeA
# Ted €| wHEIO & AT T F QR ave & fawws G e
GEaT el 9=5+X®H5+x = 9% w7 | fer@r &1 "Har 2|
TH AT G a1 L@ & oIy 311 G ¢ qHIE Hara-
FAT FIRY | ST T AT TR0 AR AT FSW| 5+ x = 9 g+t
I ST W HFw 5+x+3 =9+30r x+8 =12.
5+x=9, 583l av® gad a9 5+x—5=9-5.
X = 4.

42 FETET FOET U faw 0 (NSQF) - st 1.6.17



Fig 1

WSCN161711

5x = 25 g9l d¥% 5 & WNT a4 I¥
5x_25

5 5
x=5
S UF ALK GAY AL G@ATAT AT A Ht LA 6T ST
2, at faToIe &7 U ST IO FT WHT &7 St €|

T FHIHIT T AT ARG el & AT THIHTT
F AT 951 A TF & aF § FaER P AEr E s
TE | gAY O A W

TF YATHE, FITA® o ATl 2 |

FIMHAF |, YT & AT £ |
T IOIT, WOT & AT T
T HIT IO B AT F |

I THIHRIUN T & HLA & (1T AT AT H AT
FY T THEIOT F IOE AT 90T A€ E

SEIELA

. 7 xifdx=3(35-x)

4x =105 - 3x (F1eF Ge )

4x +3x =105 (TATAT FIA T —3X IAT T & FAT T8)

7x =105
x =15 (FAT aTF AT § 9RT & IX)

FEITAT TIOET T fame o (NSQF) - s 1.6.17
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S F g, gern, qon AT HR wnr &war (Addition,subtraction,multiplication

and division of algebra) s 1.6.18
SrgT (Addition) (@it Tt Y o X RO weliE & /T geET ST ARy 9
ST 1 # w2t # Ry T A6 W= A A AT Tew)

e 2x, 3%, 7x T THHLO &t & AT (Solving of Simple Equa-
T¥a/ @A (Solution) @ 5 d% Rk site Tear € a4, put tions)
“+ Rrest &1 ST @ Fes § e 9 et wfore et & dEfaa fe

= (+2X) + (+3x) + (+7x) = 12x 1 7w w2 % fem (Multiplication Rules)

e i) + x + = +

-3a, -2a, -ba (i) - x - = +

=(-3a) + (-2a) + (-5a) =-10a (i) + x - = -
ITET 2 (iv) - x + = -

ST 10xy, -85, -7xy, -7 2 faw #3= & f=w (Division Rules)

= (10xy) + (-8x?) + (-7xy) + (-7x?) .

= (10xy) + (-7xy) + (-8x2) + (-7x?) (i):= +

= (3xy) + (-15x3)

IqTEw 3 (i) —=+
aa a
Gﬁ%412 8 (iii)%——
aa_a _
42" 8 (V) =-
a a a
(3G -
2a+4a-a b5a 1) at+t4=7
8 :? a=7-4
g (Subtraction) a=3
2) M-5=3
IerETor 1 Mm=34+5
T 8m & 2m m=8
& [ g™ (Solution) @ (2m) - (8m) 3) 7P =17
8m & werud e e agerd + 2m 17
- 8m P="
S & a8 -6m «
IqER 2 4) €=9
(-5x + 3y) & (7x + 8y) "em™T Xx=9x6
& (Solution): (7x + 8y) - (-5x + 3y) x =54
+7x + 8y
+ 5x -3y
+12x + By

44



5)

6)

9)

7x+3=15+x

7x-x=15-3
6x =12
12

X=—=

6

5,0
9

Y=0x

y=0

XX X_36
1276

6Xx+4x-5x-2x 3
12 B

N [X N | X
+ +

3X_ 36
12

x:36x%§=144

36

10) 2,-2,15_
8 2 4
S5a-4a+30
-
a+30
s -

a+30=0x8
a=-30

0

0

o AT (Multiplication)
T T Ut A o R e T el A o w41
H UM FH IOT FY BT qE F AT H QT L
e 1
o FX (2%-5) X (x-1)
(2x-5) (x-1)
= 2x (x-1) - 5(x-1)
=2x% - 2x -5x +5
=2x2-7x+5
I 2
T FX (4x2 + 3x -12) by (2x +3)
(4x® + 3x-12) (2x +3)
= 2X(4x2 + 3x -12) + 3 (4x2 + 3x -12)
= 8x® +6x2 - 24x + 12x2+ 9x - 36
= 8x3 +6x2+ 12x% - 24x + 9x - 36
= 8x%+18x?- 15x -36
farsrer= ®=A (Division)
s @2 g off 79T & Tg o whwer & faaRa s
gl
IqrEYer 1
fawrfora &2 (x2+ 11x + 30) by (x + 6)
(x*+ 11x + 30) + (x + 6)

X+ 5

%+ 6% + 11 + 30

X + Bx
b+ 30
b+ 30

0

x>+ 11x+30+x+6=x+5

FETT F0ET T fomE o (NSQF) - st 1.6.18 45



e (ASSIGNMENT)

SteAT (Addition)
1 S 7y, 8y, 5y, 3y
2 WIE 5x, 6x, 7y - 9y, 10x

o &2t (Multiplication)
1 U FX 6a X (- 2ab)
2 U F 3X (4% - 2y + 5)

3 € 9a% -7m, 5, -14a2 15m, -6 3 Tum F (3x +2) (3x - 2)
b 3 3 vigi
4 Gﬁ%g 'Em _Em WOt FEw (Division)
1 25x+5
=TT (Substraction) 2 60ab+15a
1 =<MW 9XH 7X 3 14x-Ty+7

2 wem 3a ¥ 8a
3 (-5-3b)-(3a+5b)
4 =@ (3m +5n) & (5m - 6n)

46
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arg % wifew wa it or (Physical and mechanical properties of metals)

v 1.7.19

41 (Metal) :

T UF GfsT et € S 89 THR & AT s § 9w
gt &1 o f wofter, g, &ard steT ganfe | 89 37 grg @
AT AFHET ST A11T |

AT et & forg emgert & wifas o fafaee ot ST
FfdE ATawE B T § FifE I8 A THEr e g @
A et darent # stawrs fafsr ges J9 & qroam &
FSTAT, AHAT FATT AHSA FLAT A TSd THATE FT G FHLAT
- St AT A gl wAT S & | anget F fafir qon &
SAAHRT I AT F H AFAATIEF F7 § AIE Feet & | AT
St amAft/arg & S=@ T AT S at # ge dwhar ar 399
s FfeAt o aadt & | el & vy #a a9 F a@ antad
g aFd € |

Fig 1 7 Foriar & ff aA WX & st agy o wohre faga
&t ATt 2 |

fagfoat & AT W e T |

Fig 1

WSCN171911

&g % wifes 01 (Physical properties of metals)
— X
ae/fafire e

— g
. IREG

— R T
— AT
¥ (Colour)

fafirr g & <1 fre-fr &ta € | Ieteew & fow, afa 1 &
fafore AT EaT & | "TEee W 1 W AIAT/HTAT THEREATAT BT
g1

w1 (Weight)

&Y Y JTAT & AT 9 4T & WK Te= 9 € | vegtafaas
SEY €T &7 a9 F & (Sp. gr.2.7) qAT A ST o1 F st
Afer gar & (Sp.gr. 11.34)

TT=ET (Structure) (Figs 2 #iX 3)

ATATAT: €T H IJAST ATARA AT & ATIR I fawes
ST qHAT & N 87 HISHEET & ATAW § IS ST & AT
FTE T 3@ & | TG AteT AT AT #t §e=ar e et
g | F=% e ud dieT ST engel &7 aMeTe SXEET gdr & |

Fig 2

SLAG FIBRES

FERRITE CRYSTALS

WROUGHT IRON

FERRITE GIVES DUCTILITY AND SLAG
FIBRES IMPROVE CORROSION RESISTANCE

WSCN171912

Fig 3

FLAKES OF GRAPHITE

PEARLITE CRYSTALS

\. GREY CAST IRON

FLAKES OF GRAPHITE REDUCE STRENGTH AND
IMPROVE MACHINEABILITY

WSCN171913

=rershat (Conductivity) (Figs 4 ¥ 5)
AT FTEHAT A AR =rerear ardt & 7t ud g &
ATAT &THAT % AMEUE & | ergatt &t Arershar § fra-forr st
| atar ud uegfatas St argqd Wt ud e & st Aot
gl
T 9T (Magnetic property)
afg g a1g TEF  ATHAT AT & IH FEH €7g Fed § |
ST e & 91 F SEHT ATAFAT T ofte arq0 g &
AT Bt € A AT AATS-4Tge A 3% o I
ATE{YA T8I 8t |
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Fig 4
WOODEN HANDLE
CONDUCTS HEAT
<
>
S
COPPER BIT 5
2
=
Fig5
ELECTRICAL CABLE
wn
>
CONDUCTS ELECTRICITY E
z
2
=

e (Fusibility) (Fig 6)

oTq FT 78 a8 0 & fored T % For 98 et € | FE arqe
AT | aRafda gt & e st - arm o= s
g | geadl & | et e argwe oY 3 & g9 § foeeran
g % d€ FH GrOHE 9 |

& 232°C 9 fogear & |

e 3370°C X fuuear & |

Fig 6

BLOWLAMP

SOLDER

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

WSCN171916

Fifa% o (Mechanical properties)
— a=dar (Ductility)

— FeIaT (Malleability)

— #arear (Hardness)

— WA (Brittleness)

— &FsT44 (Toughness)

— @&l (Tenacity)

— o=t (Elasticity)

a=a (Ductility) (Fig 7)

TF 9T & dF T F8 G & o9 98 ge famr arey # aRafad
g S | uT1g # Y § aRadd gMT qe=ar 9% etlRa € |
A7 €T {9 U TIet Sl & | AT T UG A a=r engen
F = IJMELW T |

Fig7
A ROD BEING DRAWN
THROUGH A DIE TO
REDUCE ITS DIAMETER
REQUIRES THE 7 DIE
PROPERTY OF DUCTILITY
~ ROD BEING
) . DRAWN
\ [ (i
N o
nooop
DIRECTION OF
DRAW =
(o2}
S
zZ
Q
%]
=

T adEar (Malleability) (Figs 8 and 9)

TS & AFAT 9T FT a8 YO ForEd IF THT vF Ao e &
wrer & faft off feom & fomr g2 fawaRa fam <t asar € |
AT T AT FT AT IR © |

Fig 8

FORMING THE HEAD OF
RIVET BY HAMMERING

-

7

©
THE RIVET NEEDS TO BE MADE FROM A E
MALLEABLE MATERIAL TO WITHSTAND THIS b
TREATMENT 3
2

Fig 9
(=2
SRR >
S
/ 3
/ 3
=

Fatear (Hardness) (Fig 10)

FIAT 9T H1 &0AT 1 A 7€ & Forad a8 @, forama qan
Y Fhel & TS I TAQTY FATAT AT & | 8T & FSAT HT
T FIES ATIT F i geT Bar 2 |
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Fig 10
CONSTANT
~— Tlowo =

HARD STEEL
. 77(:2/

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

Jooo
{ooo

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

WSCN17191A

WRaT (Brittleness) (Fig 11)

HIRAT &g HT a8 07 & S dred & Tec @t e &t 2"
AR AT | AT ATST SHHT ST=ST IITEX & AT TS AT Fewh A
ferfa & gear W W ge saT 2 |

Faq (Toughness) (Fig12)

FETI T T a8 Y7 & ST FTT a8 TS AT AH HT THT
HE AT & | FITIT AT &7 O qor & | 7T oAveT F o1g
FT AT IZTELT & |

Fig 11

THE IMPACT FORCE OF
THE HAMMER CAUSES
THIS MATERIAL TO
BREAKAS IT
POSSESSES
BRITTLENESS.

Fig 12

THE CHISEL ABSORBS THE
SHOCK OF THE HAMMER
BLOW

/
£ i

WSCN17191C

WSCN17191B

& (Tenacity)

oTq FT AT g2 a7 ql % THIE T qeA A AT & ! | g
e, TT AT AT qTaT T aigel & A= IS © |
=emaA (Elasticity)

AHATIT &1 T8 IfTh & AT A MY T FATA S I I
S YA €T K AT © | AT AE AT - ITATRA &7 arehiera
FT =T 2B € |
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AT, F=d @Y, M e JY & &1 k= (Introduction of Iron, Cast Iron, wrought Iron

and steel)

v 1.7.20

e ey (Ferrous Metals)

S emgert # @ite e ©7 & fAfa giar &, 39 «ie argy wed
| fafem it ater wfte &1 s fAfier st & qfd &g st
gl

AR, Fea A, TR Are AW &t &1 9= (Introduction of

Iron, Cast Iron, wrought Iron and steel)

AT S dAte °1g ud fer arqu €

- for- ateT

- AT arer

- TTeT el

- & A fay arg =i

fafere gfkamet &1 w= @' ud & F I § gtar 2|
T e (Ao wiakam) (Pig-iron (Manufacturing process)):

AN T § I E HHT AT dAler I fHar sar g1 e
A T AfhaT Sifeet FEaTdl 2 |

forr dte % Iearew # fAmforad &= AT @t AT
- e 33w (Iron ore)

- &% (Coke)

- T (Flux)

@tE =@ (Iron ore)

e forfae wer sreat &1 o et @

— #WcEe

— BHemEE

— TR

— FEHe

T STAER | oter fafsrer st § giar € e ahfas Jiw 9w
ST BT ¥ |

Fi® (Coke)

FAH U S & S FHIH FEA 6 ARATH ITITH ST TG HLAT
g | &% § e FT e =T § FHaT AT ATFAEE & ®T
# foerar & sfiT dier a9 &ar €|

T (Flux)

IE UF Gl 97T § S A & T fag F FW FA & forg
T T § T AT & | 7€ foraer g aman aqar € 6N
A & T W & A1 e @ |

ST H e H Tl & orT AIsHeate &1 qTHa: T30 &tar 8 |

50

forT =te %1 Iw=T ud T (Properties and use of Pig-iron)
foT ofte it TR X ZAT fUeaT & o IR & dAle U &
& ITE I A & |

T St (3Te f3aT) (Cast Iron (Manufacturing process))

foT ST=T ST ST wAE % T 39 BiAT € 8 Fd WIS FT HedT
w7 2| 58 5 & afRed #3s FIfeT &t At & | 9% TR
FT FAAT FAE A AT AT E S A T F SteT T
gt e |

HTATIA: FAAT G AT T & q¥8 (A€ H el FAT
AT T ATATIFHATIATE FATT SATAT € |
FeaT e (TFR) (Cast Iron (Types))

FeAT ATET, AT, FTae 3T HreATsh( w7 (07 & | e 7 AT
2% & 4% T gar 2 |

Fed Al & THET

F=x Al & THR T+ {fu g ¢

— ¥ FEE A (F=ar1 @rer) (Grey cast iron)

— @%g =t arer (White cast iron)

— FE AT oteT (Malleable cast iron)

— T3 =1 @reT (Nodular cast iron)

o F=at ver (Grey cast iron)

IE WIALT qTEH & FIT FIA § SHATGTAY T ST & AT
AT & 7O et & |

F= Ale & WU 99, Bt , AT3SAE a9 & 1% F© a0 % T947q
¥ fore smardt & ST @ |

F=AT ATST (I YTH{CH AT & HIL IFC AT T WM
e a9 | HTH 14T 2 |

THEHT TAATS (75 WA & HES HH a1 & AR T FoF Al &
YT TOH =T AXAAT Bl &, TAH STl HTIEAT 6T AT Tohell 2 |

T Fe Al H1 ITINT SHATRTAE HINAT T a=+ | &iar 2|
I TS HHIT T &THAT 1 HH HLAT & T ITHLI & Fe@w
FH HLAT & |

S ¥ Fe Ale F WA TS AT STAT 7% ST WR S 9
T ST & | TEY 10T SHHT TN I TSh( %l a1 | qol idr
59 o = e A7 e Tear @ |

T w3 AIe & FT 9910 & 308 o [Afder, wrdam, aafeaw
a7 are & i T stmar 2|

¥ FHEAT ANET AISH & A & T T &1 F Tect & TH FHIAT
T8ar 2 |



Tqhe Feat @reT (White cast iron)

7 g F3IX ST & U Gewer & AT SHaT & 9 FL0 I8 I
gt & forw IuAnft & S ador gfaktes @ =Ryl

T U Ud Hicliehie & Teeh HH F¥h oh T Hod AT HT IATaT
EIAT & | 37 THTE T8 ST FLA & HIVT I SUST HedT AlE FEeATdAT
2l

T¥e F=3 Al Hl dog el AT ST FhdT |

eI F== et (Malleable cast iron)

¥ T AT & GHES qUAT FeAT Al A ATF AAATIH, T
ATRd T aET & 2|

ST 30 HUE T AT SHT-ITHTY HT The e dAle | & qeeeg
AT SeT & Sar g |

Tizg® == dter (Nodular cast iron)

TE AT T ATe % THF & | T THHT ST ITA & 81T
2 | TSI FreaT AVET - TSI AVET - AT AE - TNTTA AGTEE
e & am & o ST S 2|

T FHSAT gl 2 |

T U MBI FoAT ATST I AT WHT T § Th ST
& o I=aY a=dT a9, qeEe gEEe AeT gid € | SH e
T FHH AT TS TheT BT HT dhfer & |

T e (S=me= sfwar) (Wrought Iron (Manufacturing
process)) (Fig 1)

TET ATET ATe H JE € ¢ | T e & [FAvewor g7 78 JaT e
& 39 99.9% d oter gar | (Fig 1) TR F¥ 9% el dteT
foreretaT 7€t Ty A€ MRT & AT & ST Fg o A 7 g
ST HeHaT 2 |

Fig 1

PURE IRON CRYSTAILS

STAG l
THREADS \

WSCN172011

MICROSTRUCTURE OF WROUGHT IRON
TS e & AfeE AT # IeAred @ a4 fAaftE

— gfsw ufwar (puddling process)

— A a7 arad ufEAT (aston or Byers process)

e (Steel)

TE Y ATRTE | 0H FTa & Ted AfUF S & | HTa &Y Trershar
0 G UG F3E g & | F1EA % 72w 0.15% & 1.5% &
€| SEH T STYEAT T ST € S aone, weRieE S
o stert 7Y b &7 \war 2| fAfvad qrowe o) ™ W
T A AT I H VST FEA T € FIX UF ¢ & AT & |
freforfaa fafeat g fafvs =R F & ava s €1

1 #eow wfFar (Cementation process)

Ffeae gfdar (Crucible process)

FEHT IfHAT (Bassemer process)

e geet 9fHar (Open hearth process)

gorgl J|T IfHAT (Electro thermo process)

I=F Argfa gt (High frequency process)

[o2 NN BN O EN \V]

11.13 ¥« &% F=1 w1 (Main types of steel)
e & JoId: 3 THR §

1 @rer &1 (Plain steel)

2 fier a1g =i (Alloy steel)

1 amer & (Plain steel) : $0® e U4 oteT f{am 1 €|
FTe & IfA9d & ded are & & T e €

a1 @ 1ea ®ier (Low carbon steel)
7T wrEq @il (Medium carbon steel)
I= F1d wrer (High carbon steel)

= w= &= (Low carbon steel) : 3@ geht &t
ft Fed € | g8 e %1 9faerd 0.15% & 0.25% e rar
2 | FTET FY HF ATAT & HLUT Tg TAT AYH ST & 3T
T T TG HEAT & | BT % et & g g8 fafsmr
AT | STAT ST AT & TS AT STFF FX U T
& 2tar € | 387 T fafdr g w3t ar e A=
ST AT | 2, diee, Rfae ofie, aer, T-ater i< Fior
AT ATfT T Fa 2 |
B #ea® %1 391« (Medium carbon steel) : 378 e
#1 3¢ 0.25% & 0.5% T &ial & | Fra & stfers A=
& FHTLT T Toh WA & YA ATF FIX T T &l
€| 58H AT SAfeF ST & | T§ TR AR ST A
ST BIAT & | ST RIS AT Tel Heeh (AT Tegq et
g | 78 A egd, 9T, F, IJTEI, A & A, 7
T, WY, TG AT a1 & IR 2
C S=a A& (High carbon steel) : 5 e #t 3%
0.5% & 1.5% a &t € | T8 aga &1 F3IT gtar & | T
FLA TT W FSIX AT ST THAT & | T8 FRS AT A T
TR ST FoAT | 7% g €Y FIIX e @ g € | aw ey
TR O AFIRT AT & | TE Tabrer ITHL, BT,
TTLYT, FIEA, 3UE ST, I TTE AT a9 § ITA0AT 2 |

> O o >
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2 fafsa =her (Alloy Steel)

S TN FT T 4T S8 FIAiei e, HTATES e ofTfe & &g
e sraT & a9 5@ e & wea €| e o § sus
AT % 0T BNt 2 |

P & & s (Types of Alloy Steel)

Frfora e & e St www € (Alloy steel is mainly of two
types):

52

A fa= fafea < (Low alloy steel)
B 3= fafsa &« (High alloy steel)
A = fafsm == (Low Alloy steel) : 189 & stamar

THH AT G0 FH ATAT § G A S | gEH A=y wrfew
A BT & | 378 AT & TohdT | I% TN U L
Y &7 adT €| ZHHT TANT EdT8 e UF 7 qTH %
fafsrr s enfe s & &tar 2|

B s=a M@ &« (High Alloy Steel) : & & stamar

TaH e A AT e Rt wer % gereer sifer i
g g foe s €

a = i & (High Speed Steel) ;38 3= &ae ot

FETS(ATS 1ok ZaH e # AT AfF eidt & | e
F ATAT & FAFA 3H A\ a0 | ater @ 2|
1 TRA 22%, FHFH 4%, Tfaq 1%

(Tungsten 22%, Chromium 4%, Vanadium 1%)
2 &R 18%, HiHEH 4%, aafeaw 1

(Tungsten 18%, Chromium 4%, Vanadium 1%)
3 A 14%, BHEH 4%, FafeawT 1

(Tungsten 14%, Chromium 4%, Vanadium 1%)
THE FTeA & ITHIV a0 & FA(h T8 Tgd &F HSIT T
& A FH ATIATT | 7<H & ATdT & | §H FHILO Fed 37
TfRIT & AT ATTHT € ATAT & At [T FHTeE % TR
Zf & AT & ¥ e & I=F A9 & HIEOr IE I

AT q¥ Sft F1 AT TEdT 8| T FlEd F ITR,
feferr, wex, Ru<d, Som=te onfe & wgw staT € |

et & (Nickel Steel) : g8/ 0.3% e+ g 0.25
T0.35% foreer & A= el & | forefet 3 TR07 ST AT
ofeh, SATe AT AT FIRAT Fedt | TaH S ALT
AT | ga¥ At 0.35% &4 & FTXT TS T UF &Il
& YT 6 AT 7T Flew Y TfALTIHAT Siel & | FHHT
s Redted, o=y, TFa miteT, a9 U 8418 et
& WA a9 H BT e | afE 30% - 35% et & 5% e
forer fRar ST &t 7re g7 wher a1 SATaT @ | FHAT STHTT
A H TEHT G ITAN &dT |

c

FafzTw & (Vanadium Steel) : 38®% 1.5% FTe,
12.5% &R, 4.5% wHET, 5% o #iY 5%
FaTed ITAT STAT & | SEHT TATEIAT HT, a7 T Td
AT AferF AT 2 | I8 I IUHO & fAmir §
AferF ST 2|

#IS &iw (Manganese Steel) : 7= fafire fafia
et ft FeaTaT 8 1 399 1.6% & 1.9% FTeT 317 0.4%
# 0.5% e BaT & | 8 F3IT 1T & MY AfAF T2
fear 2 | 78 graw & gwifad A1 eiav | a8 JEeY diN
¥ qTEE W 9 Siav ¢ |

®ga® & (Stainless Steel) : dte F @ 587 0.2%
790.6% FTaT, 12%818% HHraH, 8% fAshet ¥ 2%
Aiferaw SHaT & | T8 ATF, FAT, T, FATE BT & WA,
e, sy ud e onfe e & Suanft 21

®/Aa| @ % 01 (Properties of stainless steel):

1

N o o B~ W N

(oo}

I=a "aeor gfa=re (Higher corrosion resistance)
3= q=rar afefian (Higher cryogenis toughness)
3= FAHT e+ 3¢ (Higher work hardening rate)
3= T 7w (Higher hot strength)

I=F a=raraq (Higher ductility)

3= 9f*h ¥ Fa At (Higher strength and hardness)
s1ferss seRde faamae (More attractive appearance)
FAq9 7T (Lower maintenance)

Aretrhta &t (Silicon Steel) : 39 14% #Hietiaia gtar
& | Hiefite &1 3¢ & AT T 30F FA ag Are © | fAmfor
#F 7 0.5% & 1% Hiefisbia, 0.7% & 0.95% &=
F fsor &1 Iww g €1 fagde wiew, seRey,
TIHEHT & A & Iaaad & 2.5% & 4% At
1 fersror foba straT € | Tt 3T 7 14% Hidiw
F1 fysror sy famr st 2 |

FiaTee @ (Cobalt Steel) : 3= &Td= & & 5% &
35% FTaTee BT & | HH F3LAT Ud Tt 719 gidl ¢ |
T A 7 (AT & FATTY FEHT TAWT SR J=E
T F g € |
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dtg AR st enget & s (Types of ferrous and non ferrous)

v 1.7.21

e ue st Bt (Ferrous and Non ferrous alloys)

et g aiv =t fasr eng (Alloying metals and ferrous
3t o srfer argett U A e & fiermee uF frer arg ag
et 21
e LTt A sy emgent % forg, steres ang e wew ¢ | feme
T sy a1g & v A wfwa & s 9, ey aig sema
& IOT S-S BT |

TR A7 ¥ st ang a=m= & forg & 7 e & @
Freman e 21

et (Ni) (Nickel (Ni))

T TF TS U1 © AT FF THR & 61 A |

THFT ITART AE Agaen # for s & o & e,
T TR | e &7 e faeg 14500C € | fepetr &1 gafaea fom
ST & | @l g & fAmi § o e fea &ia fer arg
FT ITANT AT T | 37 & § 36% e gar €1 7%
FIT AT deareor afaeret & | TfReear IuEer sHaw & &
T B € FAfH A faE F1 qag wH OhE e |
foerer wier oy wrqg @ foraw et 2% & 50% @ &far 2 |
I (Cr) (Chromium (Cr))

FrrE ST &t § e Srar € at & S gfaerer, Faredr
ST ASTAT A G BIAT & | w1 et Juered & fores wifeaw
30% A% & Thdr 2|

STEIHIATES % TIEH ST HTT ITHL a1 o forg e et
T A WiferesAw sy &g 2|

FIETH FT ITAT TAFS AT @i & forg oft fFar smar 21
ST AT FH-<AeS Bid ATl Tfags o7 & | Bacd &
H T 13% FIHEH gar & | weed fHwer e &1 o
Frafar & fore T sar €| wifves aafeaw e &1 =@ e
T ITANT T ST a1l ITHIT a1 o forg fFFar s & = f&
&Y e K= (9mm)

#HT= (Mn) (Manganese (Mn))

A H FIAST & AT & FSLAT A AAGAT TG ATAT & oA fobe
ofiae 3¢ F7 & Sl 2|

IS &l FT ITIANT TR Ade Hit A& FI & (o0 &Far o
THAT & ST T TXA HIY o6 T ALY A TGTT BT & | ST
14% FHTHIST 76 AT &I FT ITIART &€ AW & A F
ITFT FA & oy = star 21

faferwtr (Si) (Silicon (Si))

& & ara fay a1g & forw ffosia e & s= sitafaor
& wfa<te & game F¥ar 2|

TEITET § GETT HAT &, AT SATeft aemar € | Rrforiar fivsy amg
et 1 I BT & famior i &t & $o v § G S

&, 38% ST IfAie & FTe0r| e Arer § 2.5% ot giar
| & o6 AHTES F (AW H 7ag HAr & S FeaAr Aret A 7uie
&HAT F qQTET 3T 2 |

& (W) (Tungsten (W))

ST &7 T 3380°C ATIHT & | T8 Taet ATl § Fi=T SATer
2| 30 FRO & FHHT ITANT fS7edt o7 & e it a9 & forg
e ST 21

TS T ITANT I= T FTE ATt STHIUI o IATG o fold TFH

forsr emg % =7 § R strar & | stferes @iy & &t (HHS) § 18%
TR, 4% I AT 1% Ffeaw &1 uF frer g 2|

Tdrze 30% FIHAT, 20% TR, 17 4% FTE AL a1 HidTe
# fm arg 2 |
aFafe=w (Va) (Vanadium (Va))

7T TN N FSIAT H T AT & | IR TH et &1 ITAT e,
eI errfe & (el & foar strar @ | aafeaw &ier Suseor |
T HIE I AT Tl et § Heg &l & |

wH-FAfeTw & 7 0.5% & 1.5% ®ew, 0.15% & 3%
Fafeam, 0.13% - 1.10% e gar 2|

3@ fier arg & S A9 qrred, dE d ST At
& | 38T YA &, e, ave AT ot gew aae |
Srar 21

Fafeaw 3= g & § 0.70% Free A a1 10% a=feas
g 2| 98 UF ded¥ I T arell &l qE7 St & |

e (Co) (Cobalt (Co))

FaTeE & TaAATH 93 1495°C & | 7% Fraahr Uit < qfawry
F Fgd ATF ATTH I¢ q9TY TG FEHdAT € | FidTee H 3T
e aTel FARAT, FHET gt rfe & fwtor & foba s 8 | Fraree-
EE-Ee (F9-F+ gI¥ HSS & ©T § AT 1T ) § AT
5% 8% #aTee EldT & | 3HH 18% e HSS &1 gomT & J8a¥
FIAT AT Tl F Y07 BT 2|

Hifersss#® (Mo) (Molybdenum (Mo))
TS| 7 et 2620°¢ & | 38 TH g I¥ 937 & & s
F= Tfa<iy 3aT 2 | Aiferssaw 218 afie & d 6% Atcieew, 6%
A, 4% FIFIT T 2% Fafeaw g 2| 7% a7 efie &
TEA FBIX ST & 31T TN Flew & &T7AT T=St gt 2|
Ff=m (cd) (Cadmium (cd))

FHfefer &t Temid 3200C FHAT & | FHHT ITANT FHfET ATt Wi
Tt & forg & strar &1

frr eng sfe sreite R emg (Alloying Metals and Non
Ferrous Alloys)
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Feite eng Y st eng (Non-ferrous Metals And Alloys)
AT T I9* et (Copper and its alloys)

fomr @® & arge & s grg w1 AT &1 afar,
TH I ST, JE ST | Ieree & forg

ar=t (Copper)

7 5% e ‘Fomrge’ (MALACHITE) & s mar e | o
T 55% drar Y ‘aTIEEJT‘ (PYRITES) &, frad 32%
GICIR

oT (Properties)

TE T AT T F ST & | T FF aoie & HIY AT & STT-
T & ST 2|

Gfed g I¥ @Y1 qME Bldl 8, |l S T AT € AT
et fohar ST & a9 Wi & |

IE FEA AATATLAT AT AT BT & A 3/ AGL AT AT H AT
ST T & |

7% farga &1 garas eidT & | S &7 29% &9 & &R Fae
A faga Iuwon & 3o el & ©7 § ITART Gy Srar & o
forga wate &1 H=Te Fd 2|

TATET IHT FT F=ST TaTeF & AR o & forg, srefers gfaiefr
ot @1 30 FOT SH TART ITANT THAY AT G9G, AeA dTT
TR, TTHT & TS, IR 1 Wl F Fcie A AT e q2=i
H o ST @ | e Aiee R s s & forw oft Swer R
ST 2|

e F1 T 1083°%¢ & |

TAT &= @i I1 AfelT gRT 9. &1 whdr g |

awa fast g (Copper Alloys)

diae (Brass)

IE ATET T ST 7 oy o1g €1 9 R & fiqw F forg fom
a1 ot & T WA e & St €| e A &1 frer eng. At
& gfaora o fAsfw #ar & | 41 der ar gt G, ar @
Tq%hg SAT & | g AT & HIAT §TT a=74T AT FohelT & | Fraer
derreor gfaieft oft & |

el 2TIF &7 & AT FRIASAIY HIY T THT & 7 ATE &
Ao & g e 1 gaeer ST B 1E afw/ai v & forw
A afeew & oft R strar 2 | fraer &1 e 8800 9300 A%
gar |

faferer dv=mrat & forg e s & fider a9 o €1 o
3T 1 ATHATE T ITANT & T aTeit Fier (e g &7 @ea=mg
M I ITAT 3T 2|

FaT (Bronze)

FET I &7 § dia M o &1 uF oy ang 2| Ff-+4 3=
farste aqont &t s F & forg v oft fremer star €1 gew o
AT & AT FAT q% BT 8 | FHiET F Taqi® 1005% 2| faa
F AT | I FS ST & | T8 Te¥ IUHLUT & & AT &
FATAT ST FHAT € | Ieariad g aeeTe gtar €| favre & & frs
ST &1 FHIE 1 B & & F ITANT {ahar strar & | ffsrer srgorrart
fafera dv=mTen & #er fafm s & fore Suerer 21

@ st S|+ Bt ang (Lead and its alloys)

T UF Fgd & AW €T § ITART A AW ATA SAATE GTg
& 3T sow fafre ga & stenfis st &ty 21

Za 9I% AT ‘GALENA' & 3 &7 Icqma f3ham et & | diar
TF AT &g & | S freer S 9 e T A g 8| 3w T
Y sraTaadHT & #iY S gfawy® €| g8 aeAry) Atk &
faree =T dycieT dT 8 | aorE i MY STEgEAlE W
S FE o9 % forg wfaereft 21

TEHT ITANT FTX FT AT, Aiee¥ AT G2 w4 % forw fFFaw
STET & | ZHHT ITANT U2 g9 F oft BT Srar € |

Tdrar ot (Lead Alloys)

dfere #ewr (Babbitt metal)

dfere deer =i, afar (% gl #1 fey ag €| 7% s 7,
Ty faereft vy eng @, o st Sl & w0 # Iwi
ST 2|

HET X A9 & uF Oy a1g F1 I @i diee] & €7 H
f&Far ST 2

ST AT TEF AT (Zince and its alloys)

STRAT ST T Thehet o fort &t 9 &I & forg et a8 ST
FY ST ATeAT 8T & | JITET & Wit it ATfeeat, et o &7 qra<t
afe |

ST 1A% heATHTET AT ffreror & e 3w star 21

THHT et 4200 AT 2|

IE WA ST € Y W FIA T ATIH & AT &, TE FAq0
sfately off &1 72 30 FT F @ {3 3aer ST aedt A &
fore T STraT & iR o #t =J1e e ¥ At By sar &
SEAT oAt & =Ee S F a1 Afva gtdr S|

o= sfiw = % B (Tin and tin alloys)

R (Tin)

o &7 IaaTes FaxTEe AT ety & &tar €| 79 e # ave
T & & | A T 2310c | T8 T AR FAfeF Heror
sfaeret 21

o &7 ITANT gor T F @I HeA % IR & (o, & 3t
¥ U AT & & H 3T ST & | ST ST 1= 4 &
arer, firsr ag @ % forg oft feerm strar 21

TETEROT : AT a1 o forg diar & ary o | Fiee < awm & forg #fer
Fary fom | o, ataT, ST i wme % ' afae org a2

TS (Aluminium)

gt uF sete aig © o, ateamge & e smar 21
uegfafaas T a1 a%he ¥ T HT ST S | g0 Toih {45 660°
C 2| uegHifow # 3= faga e arfisr =arasar gt 21 78
LA AR q BT &, TeHIfAa 1 IuaT =as w9 & fame
ST AR fAwior et & gehue & FTeor O strar € | g s
# ZEHT ITANT o 93 T&T & | 7 AT JTHIUT | FEHHT ITANT
srferav &t TeT 2|
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W AT AR, A & 7 F1e1 &a | v (Difference between iron & steel, alloy

steel & carbon steel) s 1.7.22
e 31 & / 3w (Difference between iron and steel):
. gfaret aret i wva | @A wie
Hax
] —— T FH. | & AT F AW T
FET & 1 | arer e foee
ERL 2 | ERa e & afgay &rer
2 TH FE ATIA, FTeT Wl 3 | favdwaar & ©ie FATEH
T et A 4 Famrt = o b
AT &t a1q
e = 5 | gR & «ie qfgew &
3 ST st | fafeer acr
6 | fr el e (IR afvay
S § e | & ot o @ g T e ) e
T IR S & & F9Er & 7 T T e few
. 8 | TS &l W wie 3fear
4 qdae Aqde 9T ST Tqde THHIT
S 2t & 9 | oW & < afeer g
5 3 - . I 10| femmraTIEeTH & @i AT q=9T
AT AR I A ATar
¥ Iganfy g |
IIT
6 sfea St # ggaT i
EAEE:) [ERIECICIS
FRE AL, ATEE WA A & & O |/ Jo=w
o FRE A TR ®i AC
=T FTET &1 AT FTET &1 AT FTET &1 AT
27 4.5% 0.190.25% 0.5%1.7%
Tt . E — ey —-3=T
FEIfT e FHT & FoIfea e
— F qaT g — g qaq araed — T AT
— =9 Gl amed — ey Rl qmet — 3= PR g
ERIcEenienl T I I
=T e 3= 3=
FSEAT T O A T HeA qery FIIT
T FBIT TAT 3T HLA
T I gdr &
EILEC R IEGH agd FTa AT F ATy
Hrrear e gy 2
AT R ERICELEIRT ERICELEIRT
T & &1 T, AT AT ST Tl & AT ST Tehell & AT ST Tl &
afeeT qee TR fHAT ST FHAT FEA ATET & qee fahaT &1 aee faar o FFaT @
qHT &
TATE AT & TeAl ST At & TTAT AT ThedT & AT FIeAT ST Fehell &
AT & TE
et F I=T I=

55



T T el org | sa¥

wE urg e g

1 e & |ET At 1 @e & e &

2 o f6g = PAELSRICEIED

3 T I AR F W | 3 7% At G # s @
EARACIR

4 3HH SET @A AT 8 4 5T ey &t @

5 39H 9% & 5 g &
T B &

6 IE 3T e § 6 T® TIH R § WX
WY & ¢ g e

FE AL A & | AT

P AT S

1 Fre &t [T Aferew FHTa &I ATAT FH Bldl &
gl &

2 FTaA b ATET | AT & | Frae A st @

3 Tt fag w9 BT & e fag = gt &
4 37 gEfed 78t far T grh AT ST At @
ST HhdT &

5 Fifs T8 WY €, STAT qATE AT qFAT &
SATAT ARV AT
ST dhdT &

6 T HfeTE & ALAAT & ST T AT &
ST AT §

7 39 3 AL AT T8 deg T AT &
ST HhdT &

Ty T AT A 3w

)

)

3= (TATH I F B
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F FAL & ATIAE IX)

a1y SELG Y

TEFHIIY BT & gHier (TeT) BT &

T ST AT fag@ | @A F9 Areswdar

& gaTH Bl & BT &

fferk a gt & T TET Bir

ATl T & qdel FeY & ©q §
et g &

iR remaadEarT T &9 § 59 39
g 9¥ WX gdT §

AT ATHATES B & AR ARAT ATHATES BT &

AT FY ATETST AT © e ey &

ATHAR IT 1-3 ToE 4-8 I T Bid

TG Bl 8

AT & Ge=ET T

T &

FETET FOET T fam 0 (NSQF) - st 1.7.22




Y, AFSY A T AEEAT F U7 e v (Properties and uses of rubber, timber and

insulating materials)

1. 7.23

e % 1w e s (Properties and uses of
rubber)

¥S¥ (Rubber)

T UF T amdt €1 37 A wwme & afiga G s
AT 2 |

*  grHfas® @< (Natural rubber)

+  ®3I¥ ¥&¥ (Hard rubber)

. f&afes T (Synthetic rubber)

wiHta® & (Natural rubber)

IJE el F 9§ I ST &1 TS TH FA I¥ AT & ATar
&, 30°C 7¥ fraf¥mr & siar €| e T 5°C 9 F3IY &F Srar
=

BT 1 TaX | THeAma St @ i frsyor & o 3 s &1
39 AT FT TeATSONT F&T a1 €| 39 ST gTeT, A9gd,
e A AfTF FI @Y I A1 S1ar €1 gq@d A, a2
aE § 9fkade F 9fq 7 dagefiar & Sar @ HiY FEfas
faame® # T8 gaar €1 3EF FTAT YU B AQIHT TR
AR off w7 & F T S )

o Oaiferd® dat #T w9 gfaere |

o« FISA A QA qEH H qACT AT qHA |

« I AlRH THAIA & forg ITANT T e AT Feoed 1 2

o & IRETER ATIHE (FifEF T8 WWR & ST € 6K 60°C
& AT I IR AT Fear €)

o g & ary T GfafEaT § gewT | gafay, ai & arl & Ee
T afva e s €|

F31¥ T@Y (Hard rubber)

TR AT AT o GHT dh TohAgo9T &l aa1HY, FIT

TEY IATE @ &8 @Y a7 uaiHEe #'T A6 &1 qw st

faga st =it or gfar €1

TRt (Uses)

THFT ITART qe< HAT, I are g, daiaree g ofT &

foro fr S 21

fiafe®w T=w (Synthetic rubber)

7T TTEHlas @Y % a9 € X fafes @ amtetes e

I qiferdT & ST fhar o €1 Fw weay fufew @ E:

. ATIEIEE FTRA AT

FTAT A, AT o T e, faeaor or 7t 9 b +  FTEA WX
ST €| TET T F g FAT S AR wW Aga qu | W F . EEITAN TET
ger eifeat i fE T R . fEfeE v
»  fafoam @
e W Ll ELRIn
1 BIETAETS e, e afaeter, &9 | ¥ a=ien, ATCHIETEA | TR & FT qd
Faree ATRAFHTOT, FH qIAT, I=F AT FTear
LCTS FH SIS AT
2 FEA 78 Agiferad dat, AWT X AEF Alcded gy fFuir fFar | wewd &1 ST 30 & w9 H T 5
AT €| 3 qHe Y AT fRrRar v e T ATl T A aw afferfaat &
# for g= wfetes & 21 IGAYE & T H ITAAT AT AT &
3 HEECIC] F & T AR ATHE (150°C %) & §9% § AT fatelt & AT AT Faat & stwfer
LERd ¥ fAareer 1 gfaere ¥y B Smar @
4 fenfye IT T, ATFAHLO A A T, dB8d< ardg AT ST T Faer AT &
LGRS ATAFAT ST At TfALeT @G FTAT IO forg 3w e strar @
% forw seav wfawre
5 faferte 3= IR=Te (200°C) Ahamas, T8 ¥ GeTreor ST e Fih e, &t e A7
Sfaere ST & YA, SeTe, AT =T sgee FfFAIT AT LI, 5 HiEadl,
o7 AR o TfARrEFAT| T8 UF AT ST & SYEH, ATAA, TIATAIE AT el
% forg, qra¥ Faer Y Fgter aEY
% forg dgaem
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TR TSt & TOT Y ST (Properties and

uses of timber)
™ 9T (General properties)
IATAT dFs! § fAwforfad or g =1ty
e dg
forTg Fed @wT Wl Tw0E
T AT T
frafaa aifts ao=
AT
AT X FTHGE ATSTAL (0 &7 g ra
=t g
IE G AT YA TSN A I & Geb ST AT |

TAE it FIE T AT & GAT HT AT g1, ATRY, AfheT T80
g =Ry

Ffeor (Classification)
TATLAT @FS! & a(igpa o T
a 7 dqFHST
b FoIT aAhST

qIW A% (Softwood timber)

HTHT AT T TLH SHTLAT RS o Tt G5 SATHIT 1 AT AL
gfert aret a9 9% FIIX AFST F B B |

qwS § I T Al gt 21

AR H G e =t S

wEaT HY B 2l

FATEae T8 3 fAafaa & €

AT adTa & qfae |

3F dg FAAR 81 2 |

gk T HT BT 8| YT d¥F HAT ST FTaAr S 2 |

TR HT ATHAT T AT, FATEETY AT Sl BT € S o I1eT,
U9, %el, 39X ATIS |

FIT THS & 0 (Properties of hardwood)
AFET | ATATT A T A & ATAT AFAF STl & |
TE FWAAT T HT ST & |
TIYF AT AT - T qEl 81 & |

I X FH FLAT Hiod A Jiewer grar 1
e HACAT THTE T T HdT 2 |
HEAY TET AT e @ |

9o, aqd, AT 31 |

=T (Uses)
AR HS (Soft timber)

TqET B % FHTIOT TAT ITANT (A Hoft & FH =T, Tt 317
faefrat & fog fmm smar 21

g % w9 I § fAr Strar €
TS AHSAT T JTANT [HT Y TeT8 a1 % forg {3 smar
gl
TS W | BT H ITAN qRe & w7 | O v €1
F3IT THST (Hard timber)
& forg ST faeT S €1
I T AT A (% o aear, R & e, A 3
=5t iferr Y AT F wwd €) § ST R o )
T & fAwtor & I fFer s €|
THE Fw I fEE Tgeer & w0 # (Wood as an

electrical insulator)

SEUS

SEHT AN Fetfoesh AU AT § @it § et & =7 § IoAhr
farar s 21

Tt @l (Insulating materials)

T (Description)

Tt AT € st e & yare & forg aga sfvs wfaty wem
FXAT € A TATE &1 g & A0 AT I a7 3T & | 5 ATt
# aga Tfere Soie ST 8- SAHA 9% W0 A (1 390
= 108 1) fer dEfie a9 3geiedl & FHT galr a1 A11ev |
THH WA e ¢ fa ggeifen avnft et faar & wies & forg
I qtees (AT 3= fagg qama) & gy o¥ off g¢ 7 o1 fog
TE gt =Ry

gAY & 1T (Properties of insulators)

UF ADT FHAE ATAT &1 T ATTREHATY 2-

3=7 fafere wfaere (v stw/em &) Rema awret & us
T { F FH FIA & forg |

TS W TRTAA AT o STI ateest &7 3=F Jo (T mm
forett atee ® =Ieh)
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=T it wiivh, e a1 ddtew § (T fAmtor i &6 #3¢
& afkferfaat & st enfia qqmat @ e wwar arfRul)

o TTIHTT H gl & AT AST & (AT UM & ATTHE | gfeg

& AT SATET q&eAT Ael A11eC | 5 fagd wefiat &t are famar
ST &1)

o T F foAT srEEww, S argwvedty feafa w9 T smar

g1 (zgere T, favi &g & fafre afawry s st
e THT &7 AL ATAT F ATINGT F qT BTN FH & SATAT
g1)

FETAT TOET wE fame o (NSQF) - st 1.7.23

Ieg SR IHwex (Products and insulatirs)

TeH fastelt % & § s
1 9% aat # v Al (Wie 3gee)
VACEY At # g
3gdt waw | amsfew
4 Fife argfer
5 TEwEd AT AR FAAT AT & qd A
6 T Tt AT A
7 gt | ofie R ored gt
8 ™mH -do-
O et TFET | AT AR § AT
10 =T TR e AR @
11uaHTEe ZTHRHT FT FifaT
12 %1ZaT FfaT FAET AT FATERT SHYATA FATAT
13 TEIT
FATT ATARR TYAIA AT
14 #fratee -do-
EELY
15 fafer -do-
EELY
16 P.V.C. ATARR THYAIA
17 F%aT3e s & forg fer anfe awmn
18 =H=T -do-
19%e I qIE FATAT
20 dwrfe IO FHIAT, HA HLAT
e
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FoR™, MR Ta gqa (Mass, Weight and Density)

I 1.8.24

m - TF 6T 1 g

g - metre/sec? = 9.81 m/sec? # TEATHI & FT TG
V - s &1 aad

p - = (‘T I=RA AT )

W aT FG - 91X I7 9IY a9

g (Mass) (Fig 1)
Fig 1

MASS ~WATER
v

ALUMINIUM

V=1cm?3 V= 037cm V= 0130m
COPPER LEAD GOLD
48 4 3,73
v-0,11em3  v—0,09cm? V- ooszcm3

BODIES OF DIFFERENT MATERIALS HAVE DIFFERENT
VOLUMES AT THE SAME MASS

DENSITY [ Metals |
[ [
HEAVY METALS |LIGHT METALS
©>4.5Kgidm3 | [ <4.5Kgidm 3
U RV2

DENSITY OF WORKING MATERIALS

WSCN 182411

u i &1 gowm ua fie & fAfed gered afr = & | F.P.S. sromet
# oA & 7 TSvE (Ib) €, GS uIelr § 7T (gm) 31T
M.K.S. &% S| womferat & et (kg) & | -8 1000kg
F fore 1 @7 +ff vy AT € | E=iawer #1%& 1000 € | wqiaeer
& AT TIHAT A ST & Tl ST € | 3amee0r-1 &7 = 1000
kg, 1gm =1000mg

g (Density)

I FE HT (A FHE A & | 3T 86T ATIF gm/cm or
kg/dm?3 =T ton/m3# |

mass m
= =—=F|

volume W

60

wW (Weight) (Fig 2)

HIY 92 9o & foreres arer uwfie gt & %7 A1 o1 i Hear
g | I8 AN AR TEATHI & IO AgfF FT U FA & |
FA & FAA qAT TEATHY & FROT WGfe F IeAE st
2| fmmr &1 s s frfy o smaRa )

weight =W or FG = mass x gravitational force

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

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

Tt 1 grx 1 cm/sec?

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

S.L.9vmett | Newton Newton | 1 kg x 1 m/sec?
1kg.wt=9.81Newton 1Newton =10°dynes.
(approximately 10N)

Fig 2
\
o 25480km -6
Fa
19110km -5
_Fa
-G
Fa= 981N

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. ;)

a7

Weight force in N

WSCN 182412




YR AY g9, o wie fafie aw@ & \ex siaw (Difference between mass & weight,

density & specific gravity)

s 1.8.25

FHA™ A W F 77 3i@¥ (Difference between mass

and WEIght) Flgz 11.34 kg Lead e 2.7 kg Aluminium
#. 9. FIA R
1 | 5= o fag # 320 &7 | WX &A@y & F0 1000 cm3 1000 cm3
TR e ar fie & | @ # =9 9% ad o
o1 T HIT ST & % F A A A oo oo :
qTIar & COMPARISON £
2 e forfa o1 w1 e o, ferfa «ie FEHT UF ST % S HT T g FhedTdl ¢ |
fovfz 7€ &tar @ AR Y AT e @ e TR HT F AT Tegd FAT | Eg. 1dm?3 o1t &7 geeme
3 | fiie & gormm g oy et 7 @ At fiw 1kg & 31T 37 J&E 1kg/dm?3 &7 =ve & |
GELRR F AR A B A A= (Unit)
4 | 3& wifas gar g fafir gem g e T AT A g & g ©
AT STAT & ATAT ST & MKS/SI= Kg/m?, CGS - 1 gm/CC FPS—Lbs/Cft
5 | stfewr wior & afger wfer & Solids gm/cc? Liquids | gm/cc?
& gerid G ulvadd 2 oAt e 8 afvadg 2 Lead 11.34 Petrol 0.71
[ AT 3 Castiron| 6.8t07.8 Oxygen | 1.43
4 Steel 7.75108.05| Diesel Qil | 0.83
7 | s = A e EREIE ERE IR
e Freioma & e Tare % fafire wwe &t anfes wme o F=a 2
T
FEr Ue Wi firer wemd # ) fafere o (sroam) amafers ave
TF FTT FT THAT TRAT X T F TAIA & :
_ Density of the substance
;Tw T * gh At ¥y " Density of the water at 4°C

¥, " ve fafire a=e (Weight , Density and Specific
gravity)

gt T f foeft aerel § gemme 1 AT frd 3Ee WY & AT
STAT & X IAH TRATT F1 F:ig Fa+ T oar | 9% afg o
R & e Y ST fTea® it geeT 6t ST at o 1 JfRAT
S A & TROMH T AT § agd Sier 36T | A 86 7'
aad & f ds srefufaas &t gae § agd 791 & | ot geY
& # AT F AN AR F 7= & aAfew € | (Fig 1)

Fig 1
COMPARISON BETWEEN MASS & WEIGHT
BODY OF

UNKNOWN MASS KNOWN MASS

WSCN182511

_ Mass of any volume of asubstance
Mass of an equal volume of water at4°C

T Y faftre awe/amer awer # gamr [Comparision
Between Density And Specific Gravity (Relative
Density)]

e fafre a=e
foreft gl &Y g wfa | 4° afcqss o) O & aee
THS AT F ITHT % for wared 1 e sEet
T FET ST 2 qTIET T 2 |
Zae AqTAE g /ae TOHT FE gHS ST &l &
TYoTer /e ST kg/aw Fe 7| UF @@ | areh A w8

BN
A fafere s

aqTd T T

4° 9 9T FT g9
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3| fafre WA aed | R
LS L]
1 uefafem | 2.72 g 0.71
2 W 11.34 & 3T 1.2%1.23
3 AT dreT 6.887.8 | arr 1.00
4 & 7.82 SECEE) 0.83
62

SIE dae & & 77 o faEft off werd & (A & vt dw)
feu g afwror & WY & TUET W qhd &, g9d ed aqre &
fafere =me st &t | wfer srgew § afRomm oft Sa # ' @
af¢ =¥ 71 &t |

FETT FOET TE om0 (NSQF) - st 1.8.25



VR, 799 A g | "«taa g (Related problems with assignment of mass,

weight & density) semE 1.8.26
1 220 x 330 x 15 mm (Fig 1) fam & smaamsr & «e & 1 Gr. wt. =981 dynes
A &1 TET A 7 #¥ (T #w g = 7.82 15
gm cm® -.15dynes = ﬁ Gr.wt
FEW = ATIAT X T
= 22 x 33 x 1.5cm®x 7.82 gm/cm?® I = m X I H I AR
= 1089 cm? x 7.82 gm/cm? o Gr.wt =519 x 2.5 cm/sec?
ggHTE = 8.516 kg - gr.cm/sec? = g X 2.5 cm/sec?
Fig1 15 gm.cm/sec’
o FFHE = grams = ————
( 981x2 .5 cmi/sec

AN

g™ = 0.00612 gram

4 2N & 51 10kg F FH X HTE FIAT & Ar FHH I Tl
g 3w FghE 1T F

gT=2N

A = FIAAE X AG&
2 UH daw 250 Se I T 9w 6T & | 59 adqe W

-2 kg.metre/sec? = 10 kg x Ser= dgfe
Te fRq €, 39 | 9¥ 9T &) AT fhad N 9Y Stentt ?
(Fig2) -2 x 1 kg.metre/sec? = 10 kg x I« a”'la'%’

SCN182611

Wi

1 Tlitre of water = 1 kg of water 2
( g ) -, 3 Agfe T metre/sec?

qTT FT ' 1gm/m At 1kg/dm?
= 0.2 metre/sec?

foz /’_\ 5 o # F1 g=a 1kg & IHHT WK TG HY | TEearador
\_/ g7 Fgfa 9.81 metre/sec? €|
AT TA = FHAAM X TEATHU & HIOT G5
=1 kg x 9.81 metres/sec?
ST (1 kg.metre/sec? = 1 N)
\O/ - 9.81 kg metre/sec?=9.81 N
A ISTEOTH ‘g’ F AT 10 metre/sec? o T
FAT TE FAT B Al & ATT Ieerg fwaar w2
g © TF GEd MATET (SATERIR) FT ATRE TF aTaT T
: FAr: 150 & 70mm | afe &g &7 == 7.5mm/cm? € at
2 TAHT FFAE 71 | (Fig 3)
TEATHRYT & FROT Aghs 10meter/sec? (FRT¥T) & Fig 3
i #)
BT = 250 Ffe¥ = 250 dm? ST & //;'\ N
AT T FHAW = ATIAAT X THT T oA A I\\Q /}
= 250 dm?® x 1 kg/dm® = 250 kg P
HIY STAT AT = FHAAE X [EATHRY & HOT Ag(&

WSCN 182613

= 250 kg x 10 metre/sec? HOLLOW SPHERE
= 2500 kg.metre/sec? = 2500 N(-- 1 kg.m/sec®=1N) FTEETT = AT X T
3 ‘M g9 9Y 15 S &1 g ST 8 1Y 98 2.5cm/sec? = A x 7.5 gm/cm?
#Y Agly 3aT & | FHAE AT FE | D=150 mm=15cm  R=7.5cm
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d=70mm =7cm r=3.5cm

4 \
Volume = ETr[_F{E' - _]unit :
4
=§m;?_53-3_53}

=1587.5cm?
g = 1587.5 cm3X 7.5 gm/cm?®
=11906.6gm=11.9kg e T & 12kg

6 TF T F =AM 800 kg. B AT SHHT W d Td F
(& @ 9.81 m/sec? W)
(-~ 1n = 1kg.m/sec?)
FR HT A AL = FHIL HT FHAM X [EAT @0
=800x9.81N
=7848 Newtons

7 2m & SR dF T X 3.5m aF G2t & 9T & | dgie
FT W a4 § AT &< | 9gia &1 g9 720 Kg/m?® 71 |
(Fig4)

F|g4 h=3.5m
// E
{ o
v \ ) z
PETROL TANK §)
z
& & AT
v=Trh (or) md xh unit® = X2 x3.5m’
3.14x3.5md =10.99 m?
I 1 m? =1000 litres
&F & AIAT =10.99 x 1000 litres
St HT T =720 Kg/m® .
gt w1 A Kgd  =10.99x1000 litresx720Kg

=720 x 10990 Kg

9ol & WX Tonnes &

T20%10990
(Metric Units) = 1000
Weight of Petrol =7912.8 Tonnes

8 afy dedt ufre &1 fafere a9 1.3 & i a8 U domm=R
F | WY1 ST T & df 39T 99 kg/m? § 1 FY |
(9Tt T == = 1000kg/m?)
fafire ewe ar anfeas o=

_ Density of the substance
Density of water atd°c

oq, dedt ofie & '

= faftre e x O & A"
= 1.3 x 1000 Kg/m?

= 1300 Kg/m?

et 7ot #1 fafdre == F@ ®=T (Determination of
specific gravity of asubstance)

et geret &7 fafire o e o & St T Smar 8
1 snfHfAE frsia (Archemediues principle)

2 emEgrieY (Hydrometer)
FfHRE Regi@ (Archemedies Principle)

e fata aatar & sta U awg ot av srifers &7 & foret
FoT ® AT SATAT & At awg g1 fawarfie ger &t /e g | 4w
& WX | A FH F FeEe g |
T # g9 A« F AR = qFG B IO A

- &g g faenfud aver #1 9

af3 7T ATAT I & A T AWM T8 FONHF & al a%g H
faafsa wmr ffenfid et ate 531 &1 W) 9% F R & avEs
A% IS AT | AT THRIF & AT T8 G AT | T H Feaoiier
3 Tarrt # faftre wwe @

_ weight of solidin air
loss of weight of solidin water

qTr ® gemsiia 3 #1 fafire gea

__weight of solidin air x specific gravity of the liquid
loss of weight of solidin whichthe solidisin solution

g1 &7 fafire e

_ lossweight of a solid inwater
loss of weight of the same solidinliguid

e st et #1 === et ST @ 9 g i S| T
# gern wet ey e fafire awwa ww war d o

SELTR)

1 T H UF AR & ghe T 7 WX 160kgf ¥ I8 51 areit
# AT AT € dF IHFT WY 133kgf BiaT 2 | e & THS

#1 fafire wva wd afkmmr &1 AR #2)
TAT | 3 & 9 =160 kgf
qT § 3 #; AR =133 kgf
SO § WY # AT FET = 27 kgf

qTr § 3 & WIE & HHT ATHHSIST (T & AR =
et ot &t @

64 FETT FOET T faw 0 (NSQF) - st 1.8.26



- fawrfag oy &t AT =27 cm?
- 3 FT A=AT =27 cm?
massof iron

Density of the iron piece =

valume of the piece

160 160 593

~160-133 27

Destinyofiron_ 5.93
Destiny of water 1
Specific gravity of iron piece = 5.93

2 TATH UF €T F ¢S F WX 6.5kgf & AR A H 3.5kgf
2| 919 38 I\ v |’ Q7 & sar € rawr fafie wwea
0.8 atf IHHT WX 1 F<. | &7q 71 fafere oy sfr s ¥ |

Specific gravity = =593

&A1 # 9Tq & TS T WX = 6.5 kgf
qEr # U7 & TS HT TR = 3.5 kgf
ST F 9T A = 3.00 kgf (6.5 - 3.5)

~.arg & fafire swe
weight of substanceinair B 6.5kgf
weight of substanceinwater  3kof

SATHTHES @ #t @R F¥a ITLUE TR e =
gl

BTESIHIET & TANT & 81T o, 3o %1 fafire o fAuiRa
T ST @A @ | ETEgHIEY T @4 ATeRT YN @ e
grgHeY formd 9 aftad sfier glar & X fausia R
TEar & |

Lossof = =2 166

71 %1 fafire s
weight of hydrometer+ weight required to sink the =

hydrometerinthe liquidto afixed mark

weight of hydrometer + weight requireto sinkthe hydrometer
in water up to the same mark.

79 o91g & gHS # WX =W

-3 H O] & THS & WX & FAT = 6.5 kgf_W A

lossof weight inliguid

Specific gravity of the liquid=
P gy o e = s of weight of water

6.5 kgf - w
Lpg=229W
Tkt

- w=6.5kgf-3kgfx 0.8 = 4.1 kgf
S F W UIg & AT H & = 4.1 kgf.

3 & ® AW % 3 &1 AR 21kgf € | 19KgfF AT FT a7 HT
THS WA B & arer 337 W@ & A AT Fw A A gaOAr
STar &1 Jg 9 17kgf &1 7 &1 fafire gme Ja w7

g7 | A & 9 =21 kgf

qTt § oTg Ud 7 & W =17 kgf
s ot 7 9Tg F gFS H A =19 kgf
S § AW T 9 = (17 -19) kof

= - 2 kgf
R e A e A

= (21-(-2)) kof

= 23 kgf
S — LR

23 kgf
*.9q BIGN g gm/cc
1 SRR 2.7
2 AT ATl 6.8-7.8
3 GIEL 8.92
4 T 19.32
5 GIES 7.86
6 K 11.34
7 Aot 8.912
8 rer 0.5
9 T 7.75-8.05
10 &= 7.31
1" EED 7.14
12 EIRY 3.51
13 faarr 9.78
14 frerer 8.47
15 BTERTTE 8.7-8.9
T

16 ERD 0.93
17 g 0.0013
18 qreT 13.56
19 g 0.71
20 SHER] 0.83
21 gt #71 o 0.78-0.81
22 aret 1.0

FETT TOET wd faw o (NSQF) - stvr 1.8.26




e (ASSIGNMENT)

1

Fig 1

WSCN182621

WSCN 182622

Fig 3

WSCN182623

4 Fig 4
min kg,
o ST =
I | 81 &
© Fe310 ©y©
90 a
]
112 2
Q
2
3
Fig 5
40 60
3 =
] :
35C8 s
minkg. §
120 e
z
Q
)
3

WSCN 182626

66

| =1800 mm
b =65mm 7
h =12 mm
p =7.85g/cm?
m = kg
&Har = 36 litres
d =32cm
H=____cm
8
D =74 mm
d =68 mm
| =115 mm
p = 8.6 gm/cm?®
m = gms
9
D, =80mm
D,=61mm
d =39 mm
L =112 mm
| =90 mm 10
p =7.85 gm/cm?
m = kg
D =44 mm
d =20 mm
L =120 mm
I, =60 mm 11
I, =40 mm
p =7.85gm/icm?
m = kg
L =120 mm
B =90 mm 12
b,=60mm
b,=30mm
d =55 mm
H =42 mm
h =18 mm

p =7.85gm/cm?

Fig7

WSCN 182627

Fig 8

WSCN 182628

Fig 9

WSCN 182629

Fig 10

WSCN18262A

Fig 11

Fe310

[

WSCN 182628

Fig 12
© L

%

CUBE

WSCN 182620

FETT TOET T faw 0 (NSQF) - st 1.8.26

m = kg
L =200 mm
I, =75 mm
I, =50 mm
B =80 mm
H =110 mm
h =45 mm
p =2.7 gm/cm?
m = kg
V =320 cm?

= 8.9 gm/cm?
g =9.80665
metre/ sec?
m = kg
FG = N

&Har = 35 litres

g = 10 metres/sec?

W (FG)=22.5N

V (volume) =

F =250dN
T % T

mm

(cubical counter
weightbalances "F')



13

WSCN18262D

g | stagfoa
¥ = 16 ¢cN
dferd A #T g
=20 mm
dqfera A &
| =

mm

14 Fig 14

WSCN 182626

Fig 14a

WSCN18262F

15

WSCN18262G

16

Fig 16

WSCN18262H

17

Fig 17 r
N

WSCN 182621

18 | Fig1s

WSCN18262)

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

d,=60mm
FG,= N

2

I xb =1m?
FG=7.85x102kN

S = mm

400 N

m , =200 gms
FG =16 N
= dN

19

20

21

22

23

Fig 19

10.8 daN

WSCN18262K

WSCN 182621

Fig 21

TEMPERATURE DIFFERENCE

ABOUT 850C

ABOUT 750C

ENGINE COOLING

WSCN18262M

Fig 22

2103

)

FLANGED DRY LINER

WSCN18262N

Fig 23

O

PISTON PIN (GUDGEON PIN}

WSCN 182620

FETT TOET wd fam o (NSQF) - stvrm 1.8.26

V =4dm?
FG=10.8 daN

p = gm/cm?®

| =500 mm
b =300 mm
H =250 mm

A« & p = 0.9 gm/cm?
m = 2.5 kg

h = mm

ERIRIEIEED]
g et

aTt ® ¥fRuer = 10 #frex
qEr # FEAE = kg
AT FX

(1 #fteT = dm? a1 &)
qTT T 79 = 1 kg/dm?®

fadieY & argAY I

At 3 ™
OD =111 mm
ID=103 mm

g = 240 mm
arEt = C.
C.l =1 a9 =7.259 m/
cm?

FFAME = inkg ®
AT FX

afet ¥ g A fre (319)
R st

g = 200 mm
FHTE = 70 mm
amdt = M.S

o = 7.85 kg/dm?

TR TAHTT = gm
H STa &

67



24 gt fowe fig ™ 28 AT & WY & gRad

ros EIEE A g = 10 m/sec?
| = 80 mm ST T FEAT
=g = 100 mm a 4807
"T" SLOT PISTON % q’z—r - b 1 4800 N I
él 207kg/dm?
. ¢ 2000N
IR FAAA = kg & I
- d 7000N
25 ferae (F=a1 7o) 29 aTed % FHA H qRAAT
Flo 2o R mt ot o g = 9.81 sec2
0.D =150 mm A F FAAT F AR
. 1D=120mm a 1200kg N
HOLLOW SPHERE % W m = 6.89 b 800 kg N
2l gm/cc c 700kg N
qfRurT & 3T d 900kg N
4
Use Vol = (ST (R)) 30 feh & WY
{ JaTSr & AT
GiEer Mot HT FA RS
. T Sp.gy PEC]
= kg T
— a a 11.45
‘ b AT 8.79
%6 o &% f T At c FeaT orel 7.20
Fig 26 -
? N = = 400 mm d Ferer 0.72
/ s YA 3T T3LE =600 mm e SEC] 0.84
- 5| et &1 we = 0.8 f "R ot | 1.3 -
Y ot AT = 1000kg! 31 feep Ty  wdt g R
m3
. a T &7 e - 1000kg/m?, ATEETEe 3t T o sreer
& & AL AT FAA = =1.2. AEIE AT F U =
kg ® AT X
b T RELc fafere T
i AT 1000 kg/m?®
27 afR«maT
i gt 2.7g/cm?
frmferfaa aat &t afRwmr ford
i oreT 8gl/cc
FEH
@ (VARSIEE 1 8.7g/cc
b #©™
C TE & FFAN = TRATT X
R
¢ d ¥R a = 99 x
d fafire a9

e fam ¥ dfera = form

i Meganewton

i Kilonewton per square metre

f 1 litre T = kg.

68 FETT TOET T faw 0 (NSQF) - st 1.8.26



i, @, A, T MY T § sy, @wwr Y "=« (Rest, motion, speed, velocity,
difference between speed & velocity, acceleration & retardation)

v 1.9.27

fare fem (Body at rest)

ST fAeRT T oI AT & aTaraeer & def | ouHT I Agr
qeolar & ar 39 R wea 2|

nifasier et (Body at motion)

T T 3T STE-9TH &% AT % G § STIHT 9 Sgerdt
g ar 3 wfashier #=a € | af s @ T & afashia & at
I @ 1T Fed & AT AT a7 g 7 9¥ afaefia aF 5@
gt fq Fd € |

o« & "t fE| (Terms relating to motion)
ferrma=r (Displacement)

S e UF = § gEY o AT ST A FAT © At IqE
faere s fag & sifaw fag a= &t @2 svm|

T (Speed)

e forehrr & fereermoe & afade ot e € | gaet ¢ R 72 et
AT 7 wAfeer iy v

s (Distance)
W=‘>‘lﬁ$ﬂ»‘l‘§ﬂ'ﬂ?ﬂﬂ'ﬂ&%ﬂ§§ﬁ =T=W
HqT=R = m/s, km/Hr.,mile/Hr.
aw (Velocity)

T fafead feen & wfasfiar & w7 & fAemma #1aw € | 72 afewr
T & T 38 WA ud e et Y & g wega e o
AT & | AT T AT FO0T &7 Tohar & | Fax/Ewve § a1 F1

5
AT, A=

{6 = m/s, km/Hr,mile/Hr.

Il T a7 | = - |

=T T
T T & STIE aqe H1 | =7y ¥ TRAdT 7 &€ 3 2|
T T B
A d Remgfaadtay | AT o R @ = i S
St frk e & mres | AT H
ST 2
ffeaa Rem & ¢4
QT = a?*ﬁ'“é'gﬁ' 31T=
auT aug

@1 (Acceleration)

T aRadw #T 3T FT @ FEd € AAAT TE THIE AHT H FgRE
& qfRad" &Y 3T & | gHaT AT meter/sec? & | I @fger wfer

2l ,
a1 & afada

auT

qr=® = m/s?

u = IR a3

v = 3ifay &

s=gd

t =997

a = @<

R = wrfa<re
it #T1 @HwLOr (Equations of motion)
Thenv=u+at

1
s=ut +§ at? and v? — u? = 2as
V2 =Uu?+ 2as
#aq (Retardation)

S F T AR a7 Hfqw a7 & STer &iar & at 39 Fgha
Fed ¢ | T siforwaT o 3 & Stet gtar & at &1 | iy
TAT FBT AT & | a7 Ty & A FHEHr S

v=u-at
s=ut— at?
u>—v?=2as

| = (Average speed)

Vm - metre & sftad =T /min, (metre/sec)

n- @Y Ifd $H1E A1 A minute § 9X STET # HE@T
S- aF & TE L, SATAE A AFETE

e =9 (Stroke speed) (Fig 1)

e O % fag k, % O =9 | qTa< Al 31 1S % AT B J0T
=2Xxs

o oF e # ‘0’ =9 A g = 2 x s x n JfF sftEa afy
F T FA % forw =i #1 w2 dex & fRar smo |

Vm=2xsxn

69



Fig 1

WSCN192711

fosew %t =« (Piston speed) (Fig 2)

% fwew it ud 9 &Y sfiY Ferar & gt fq Jad S v
Fraetr forg & 9 § AT aaelt Wt € | o 5@ | o sftea
T Vm =2 x nxn g1 StEfF mm T n &1 =Feee/sfa fome
# 1w gidT € Y gfh vm HeX/sec ¥ far @ @

Fig 2 oT

uT

WSCN192712

Vm=2xsXx metre/min.

~ 2xsHn
~ 1000x60

afe s #ew & fe=r so

n
=S X —_ metre/sec.
30

misec

Vm=2X s X

2 X S FIEYT Tk q9an & |

T T % fRafer ® T & forg sftea i 8 e
® 7@ S 2|

Vm =2x s x n metre/min af¥ s #ex & = man
aat

IerE¥r (Fig 3)

T UETEE S & theh b feafer f3=am 20 cm 1 rpm = 30 min
2| 3ftad =TT &1 TUET metre/min, metre/sec. | Y|

s =M = 40 cm.
heh T U =Y (UeeT &I 2s = 80 cm =TT &

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

= 24 metre/min = 0.4 metre/sec

=ew ¥ nf e (NEWTON'S LAWS OF MOTION)

Fig 3

]
e
a
\~
N
~

w
WSCN 192713

&R & A f & FHwLOT (Equations of motions

under gravity)

I F AT T & e
V=u-gt v=u+gt

1 1
s=ut—§gt2 s=ut+ Egt2
u?—v2=2gs v2—u2=2gs

TTETERY & i i (Motion under gravity)

o FH/fie g & fReT @ Ot ST 3 Fear € MY 9% S
7 feet & At Afwaw &1 Srar € | 3Hfery qEATH & At
firaTelt e fie awm angfe wadt | 59 7@ wifq e &
AT SATAT & AT [HcaTHy T JTET Jeqa FIAT & | [EAHU & Tefi

gl &t ‘g’ & gfua e s 2|
"1 (Momentum)

TE HTT TT LTROT Y T Tfq ¥ 717 @ 3T a2 IqF ° MY
o a7 & a8 9% WY T 3FF YU F LA Sl & | qAw A
z#E kg metre/sec &hft|

I = g9 X a7
=ew & fEw (Newton’s laws)
wow s (First law)

T T UF dreft T H R a1 v @\ i A7 sraww § wdr
g, 99 d% % 3o aed aa g Iuar Rl ar aue afw #;t
JEAT ART AT |

fadar == (Second law)

T TfASiier w1 # Tf ¥ AT H qfkady 7 3% arer w9 4 iy
ST T@ a & AGATT & WS T ST & A I8 qo B I
# oo eidt & |

g == (Third law)
T fohaT 1 R e Uy faudia wfa G gy 21

{dfie Sz # &1 9T 99 ad F, i< Ieer aa F, i =fora
gidt € | (Fig 4)
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Fig 4 HAMMERING FORCE
/R Fq
V% - -y
\Z Ry
L/ F1
=
2F1=Fp §
=
HAND FORGING RIVET JOINT ]
=

Ham Faweror 1 o (Law of conservation of momentum)
S I AAA g5 HE AT FHAFL AT T[N § ST AT & aAr
THFRT & Q9 (Al & AT H AN = TFHL & T AA-ATAT
FT AW AT THFHT & TLATA TA-ATAT H AT TRad g etar
gl

m, - Tk e 7 g

v, - f5@ a7 % @ =@t @

m, - Fa<T fAs &7 9 g

v, - f5 471 % & 77 =@t @

AT = m x v = A &7 209 X 3qH 3T
AT | qRadq & 3¢ = fAwr o= @ aa
(V-u))

t J

|
m,

A = FHA X Ag(&

TFHT & TS 3T HAT B (A ATAT = TFHL & AT ITfd 7T
m, Xv, +m,xv,=(m, +m,)V

oo - 33 aEw % IeERw (Terms - Some Examples in
vehicles)

ferrma=r (Displacement)

2 sifo fag & e %t stvre # fiwew farenmw #=d €1 (TDC X
BDC) 5 fawes &1 =a domme giar 21 (Fig 5)

Fig 5
or —I_IJ_I_IJ_I_L
Vh S
uT
i j:) - S
PISTON DISPLACEMENT g
T (Speed)
el § T 2 a¥E & TOAET H Sqrer @ |

— ameq 9 - kmh/mph ®

— 99 AT - rpm #®

aw (Velocity)

ATHTE: HeY TS 9T =Tel Ud 23T &% ¥ dgardl & | 3
I T 9765 ITFANT ATS AT & TUET & i siar & |

w29t (Acceleration) (Fig 6)

ST ATEA A A ASF T d@TH AT € df I @ Fed ¢ |
#e (Deceleration) (Fig 6)

Haq ST Tfawry (T8 Anr ' fEE ) |

e | &% 0 GHT are @ =Tel | HHT ATAT € ar g4 Heq
e My Fed @ |

Fig6
V [m/s]
STARTING NORMAL DRIVING STOPPING
40 -~ ACCELERATED UNIFORMLY DECELERATED
MOTION MOTION MOTION
30 +—
TRIANGLE RECTANGLE
20— TRIANGLE
0 vi vt
S = 5 DISTANCE s = v.t S= 3
0
I I I I I I
2 4 6 8 10 12 14 16 t[s]
VELOCITY-TIME GRAPH ©
OF A VEHICLE <
S
THE GRAPHICAL REPRESENTATION OF THE g
ACCELERATION AND DECELERATION 2

g an Fvfr it (Circular or Angular motion) (Fig 7)
ST U HTA et Y@M IR FAAT & AT IH B0 Tk A7 ey it
Fed g |
3T

FATH Tt w13 (SafE e, 3767, fra % 9fed, goft, v
afedr, el afed) for wfa & o= eter o¥ gwet € |
FAUI ST A T T FIOOT AT Sqar TRy a1 o Fed
g1

e Metre/sec a1 ¥feg 9fd d%ve § = giar 2|

Fig 7 PERIPHERAL SPEED

N

il

M

r

DISTANCE
r2

CIRCULAR MOTION

WSCN192717

R e nfasfier #@& (Bodies at rest and in motion)

FEATAT TOET T famme - (NSQF) - s 1.9.27 71



A% AUt & "R fEs (Terms related to brake
system)

TF aTed | s JUTTelt gidt & | 5 Tfasiier atew & s o
ST € AT THHT A FH a1 & A a8 HAT ST § AW Fo
T T ATHT T AT & | 5% Tl Fwafeerd et a6t afvsm
= & w2

#g+ (a) (Deceleration (a)) (Fig 8)
7 ffeaa o & 3 & areft &+t &1 31 1 90kmph
T & =r WY & A 10 dFee 918 &F AT 2|

0
x 1/10

=25 m/s/10 sec

= 2.5 m/sec?

Fig 8

—l
© ©
ﬁ AXLE TRACES

PATH DURING

REACTION TIME AND

TIME FOR APPLYING Vgl=0
CONTACT © ©

STOPPING DISTANCE WHEEL BASE

TOTAL STOPPING DISTANCE ‘
|

DECELERATION, DECELERATION TIME, TOTAL STOPPING DISTANCE

WSCN 192718

wgw 799 (Deceleration time)

TIEY A H1 Hed g7 10 G0 FEaAmdr & |

FTHA # g (Stopping distance)

HEA % qG FTC T AT 6 T4 L Tt 1 gL FeeATAT & 71|
g d |

AT FoT T A G AT T AT gL & GAIA 8 AT ATAH
it wfafear & aoa e gy A A = g €l

sfafhar &1 awg i e e T E |

ATAT H GAL H THHA § TS 3¢ AT & A 6T T8 3 e
€ | 98 qug giafHar #1 a9y & | 36 a9 I8 T & 04 TS
AT G T FIAT & AT Tl T B G, ATAT % T (AT T THA
BHAT € ST AT T B0 gr & i s & | wfafear v
THA T ATAR & A AT BT 2 |

T MEr 72 kmph & Tfq & Focdt & 31 g@r 7aq 9 ()
=5m/sec? e | o o § =Tereh it SfAHar &7 q9 1.5 dve
T T THA B G B AT F W

gl
TEY FT 37 = 72 kmph

( _1000m _§
| TKmPh = 2500 sec ~ 78 7/°°C |

=20 m/sec

T = 5 m/sec?

V2 (20)°
qHTT g‘& = — = = 40
TET B S o (m) 2(5)

T T AT g
= 40 metre + 3T x FfafEaT
=40 m+ (20 x 1.5) m

=70 metres.
=ew 1 e fFEw (Newon's Law of Motion)
areAl & TS IITELT

W e (IIET & Ard) (First law (with examples))
(Fig9)

Fig 9

0000000 a0
00000000
000000000

/ N4

1 O
L AR
i

WSCN192719

e srvEm @w wifasher ®1& (Bodies at rest or in Uniform
motion)

et g5 foee TDC =rrar BDC 9 2rd+ faferardr aer & sreor
forR TeaT & | 9 ST F I AAAT FATS qfRd F AT qrar
foees %1 TDC ar BDC & w=iferd &3t & |

a0t (IeTEwr & |r9) (Second law (with examples))
(Fig10)

foredt rferefier s (ST 3 - 919 &1 W sreraT ) & Ear
F ST T YT T I T ST T g7 § AT § AW I8
T T at &¥ fao § g 2 |

— SrgAaTet uF feiter 3% BDC WX e at 1g ¥ |

— BAT & q % FLOT ALY AT IO Fgerdt € |

— ATed & A § TAW # 98 AT 2 |

— S qTEF FUT & A FAAT & A1 AT Ty H FH ATAT |

72 FETET FOET T faw 0 (NSQF) - st 1.9.27



Fig 10 \
NN
GL GL

WSCN19271A

DOWN upP

et fomw (IgTETer & &) (Third law (with examples))

(Fig11&12)

Fig 11

WSCN19271B

T Rt &1 g8 s faafea afafear edr 21
W FI o = A A= o
— % UF ‘RefAIe’ & Is@ar &

— % T 9 & 31T 2|

Fig 12

FUEL
| TENSION
>

(LOAD) ENGINE

WSCN19271C

FEITAT TIOET T famm o (NSQF) - s 1.9.27
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i 3T A & smE=e @ wea gwand (Related problems with assignment of speed
& velocity) s 1.9.28

g | o a7 & &1 Ty & ?

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

Tk ¥l 21/, a9 & &1 Rur & o 150 km F¥ gT qF FLAT
| ¥ & ATA FT SAEA AT F AT F

dad a1 = ax & T /o o aw

150 _
=150 Km/2 1/2hrs= 5
2

150x 2
5 Km/hr

=60 Km/hr

T% qred 8km/h-24km/hrs ST 4 &0 & 3 & AU w7
& fq Ferar €| 4 gfe # frafer &% ud 3w sty § a7

W g g JA F

a=fers 3 = 8 km/hr (u) V-u 2
a=——m/sec

sifam & =24 km/hr (v) t

aqa =4 sec (1) acceleration (a)
s~ v=u+at
24 km/hr = 8 km/hr + a x 4 sec

(24km/hr - 8km/hr - 16km/hr)
4a d%vg = 16 km/hr = 16000 metre/3600 sec
& g (a) = 16000 metre/3600 x 4 sec?

v-u = 4.44 m/sec a=

Acceleration (a) = 1.1 metre/sec?

50km/hr & 3T 9¥ 91 Y& X & 45 sec ® fr famam mam
ST €| Hew T
B a7 = 50 km/hr
sifam 3 = 0 km/hr (1 Hour = 3600 seconds)

(1km= 1000 metres)

g7 = 45 secs 5
50km/hr x % m/sec=13.88m/sec

v=u-—at

=u-— 13.88m/
0=u-at ao o [SOCMSEC 4 4 sec?
u = at t 45sec

50000/3600 Hie¥/sec = a x 45 sec
- g =50000/3600 x 45 metre/sec?

=0.30 metre/sec?

e o UF FT [EATHI & Fid (R 9¥ UF &0 § i 9%
o UE 1 Gt @r A 168 Hiew W g 21 A0S H aF FAl

Tet | F & fee &t F=g v fAeior #¥1 A g = 9.81

metre/sec?.

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

foram =T @wT = 1 sec

x 9.81 m/sec? x 1%2sec

[

1
=ut+ Egt2 0x 1sec=

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

1 Sec?=4.905 metres. s = 4.905 metres

fere s 7¥ 30N 71 5/t 1 X1 € | F1 &7 729 50kg
| 4 qFvS & wETd F1F F A, eiRd awa § aw & w
T ST @ A F
F=mxa

30N=50kgxa

3 kg x metre/sec? = 50 kg x a
-, @Y7 = 3/50 metre/sec?

= 0.06 metre/sec? a = 0.06 m/sec?
v=u+at

=0 + 0.06 metre/sec? 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 s = 0.48 metre

120m/sec & AT & ATT Th T FAL A1 Y ISTAT SATAT
g | AR - (a) T 9T dAted § TEe a9 # TS Aferwaw
FATE (b) T BT Y S ud A o1 # foram waw g
T (C) a8 A & forms @ g8 s ¥ frar € |

IV FT AR AT = 120 metre/sec (u)
sifawr &1 = 0 metre/sec (v) (taken g = 10 m/sec?)
TEATHYI & FHILO g = 10 metre/sec?

u—v2=2g.s

-~ 120% metre?/sec® — 0 = 2 x 10 metre/sec? x s
- =120 x120/2 x 10 metre

=720 metre

S a8 i Er & aF SEaT 3 = 0 metre/sec.
TEETEHI F FRO dgfE = 10 metre/sec?

@ & T g4 = 720 metre

. V2—u?=2as v2-0 =2x 10 m/sec? x 720 m



vZ—0=2x10x720metre¥sec? v — /14400 m?/sec?
. v=120 metre/sec

FUX A A AT & 9T FA H a0 G990 metre/sec
= u/g = 120 metre/sec/10 metre/sec? = 12 sec.

ferx ferfa & 120 metre/sec &1 3T 9T F4 | o0 qHA
=v/g =12 sec.

- o foran war @9T = 24 sec.
St 2800 rpm T 5T THAT & AT I & FATS I AF {3eaT
F Frofer a7 & ToET F | (Fig 1 & 2)
Fofr & (W) = ag e & g8 € (am) wfa s awer
H FHIOT FHT AT
B

TS @I &7 & am W = 2nN/60 rad/sec.
[N =2800rpm]
=271t x 2800/60 radian/sec.

=293.3 radian/sec.

Fig 1

WSCN192811

Fig 2

WSCN192812

afed & UF e 9% B 2n @ sl 20 ¥RAT = 360°

g afear 120° & o¥ gaar €, 120° = 120 x 21/360

= 2.094 ¥feow

AT #T 9T faeg grer a7 A v g S —re
[s=T r = 270 mm

0 = 2.094 Y]

S=270x2.094 mm
=565.38 mm

fag g7 @@ #t T g = 565.38 mm

F & Uz afeat &1 =Fm| 600mm 2| s %1 usaer 250
rpm FATaT € | free &er @it frex/dwve § akfy wfy s
|

B

mdN 1
gf¥ferr wifq v =V = x —(m/s)
1000 6

3.14x600 250
= X
60 1000

ST TET 72 km/h 3 1 & =Tt @ 36 §IRT A A0 AE g4
T TUET FX | ITET @ a-5 m/sec? & |

=7.85m/sec

B

Va (F17 % smefis 7fy) = 72 km/h

1000 5
(1kmph x m/sec) =72 —m/sec
3600 18

= 20 metres/sec

2
v
T A RS = ()
2a
_20° _ 400
2x5 10
= 40metre

FETTAT FOET T om0 (NSQF) - st 1.9.28 75



e (ASSIGNMENT)

1

76

Fig 1

WSCN 192821

Fig 2 o

WSCN 192822

Fig 3

WSCN 192823

WSCN 192824

Fig 5
STROKE SPEED

WSCN 192825

Fig 6

WSCN 192826

S =180 mm
n= 65 (3=
HTeT)
Vm= metre/min

V &Ted &1 sitad T 2 )

V = 16 metre/min

s =210 mm
n=
(V FTes & =91 &)

n = 22 =d/fime (FE
=T )/min
V =18 metre/min

S= mm

s =240 mm
n = 30 (fkrfea =)

V= metre/min
n = 50 FTe & =1d

V = 32 metre/min

d= mm

s =64 mm

n = 3600 rpm

Vm= metre/sec

Vm sied fiees a2 1)

Fig 7

0.35 Metre/sec

WSCN 192827

WSCN 192828

9 Vm, =5.2 metre/sec
ECEDS

Vm,= 6.3 metre/sec

n¥afE (mpm)=__ %
10
Fig 9
2
3
]
11
Fig 10 ‘ Is ‘
§
Is : Vm=25:1 z
H
12 [
Fig 11
TRAVEL
—10 mh
P
. 4 9 iu\\
Vi = 10metre/min {2 <=3 min .
I T min
n =12.5/min N } 7 g
Rack travel = N z
‘ @
H
13 Fig 12
@100
o M A
.S min Y
oo 0. OFREV
& ornen
g
z
8
H

FETET T UE fam 0 (NSQF) - st 1.9.28

Vm = 0.35 metre/sec

s =200 mm
n= rpm
s =650 mm

Vm = 90 metre/min

n= rem
s =250 mm

n = 45 (g7 =)

V= metre/min
Is:Vm = 25:1
n=__ (3™ Hm)

Is = a= foar 3=

Vxm = =T @t Tfd/min

Vm = 10 metre/min.
n=12.5/min.

T far 3% =

Tk T AT = 100 mm

& &1 i = 12 metre/
min
FTh few 'n" =

mm



14

15

16

17

18

19

Fig 13 % 25018
metre
-~ 30°min

WSCN19282D

WSCN19282E

Fig 15

WSCN 19282F

Fig 16

WSCN 192826

Fig 17

WSCN19282H

Fig 18

WSCN 192821

fareer'n' = 250 rpm

Ared =1 9Ter= 30 e/
e

ITT & A= =

mm

FTT FT =77 = 90 km/hr

T F 79 = 10 oS

= metre/
sec?

FTT FI =77 = 80 km/hr
T H gL = 60 Hiex

&+ of car =
metre/sec?

Haq = 4.5 m/sec?
FHA & gL = 50 metre

FIT FT g7

= km/hr

TE | q # T G =
600 km

9 = 8 hrs 20 min
e aTr= km/hr

a3 =
56.3 km/hr

T & g g
=464.475 km

BT &l gHT = hrs

FEITAT TOET T fam o (NSQF) - stvrm 1.9.28

20

21

21

T &1 9T
n =720 rpm

gf¥ferr wfa
=18.84 m/sec

d=

WSCN19282)

IO =Tl
n=2000 rpm

FO T =
radians/sec

Fig 20

Use
W = 2nN/60 rad/sec

WSCN19282K

faeae ar/amer
S=74mm
n =4500 rpm

U = m/sec

Afera® 3T =

m/sec

(et & sftaa =)

WSCN 192821

2
23 TFA & FA T = \2/—a+ velocity x reaction time

(Use = V?/2a)

V = ared &t =1er = 80 km/hr

#gd = bm/sec?

|ATAF B T(AGHAT F T = 2 FFH0S
TEA A FA G = HeT

7



F, TRE T AT, A9 FT AW A F AAF A Fiw geaar (Units of work, power and

energy, horse power of engines and mechanical efficiency)

v 1.10.29

F-aar N® 9% a

s - {5 ®1F TX e 9T T FRAT & IHF T WX ’ a7 A T
S

t - e § AT

v - HieX ® Tfd/sec

W - S | &t g1 R e

P - ate & fasredt

P, - T e

P, - arax fAfae

g« (Force)

g 92 & 5 o faredt v Y fRre o afoehier f&afa &t aga =
EEREIDE

A = FAAH X TG
F = Ma
Hq= (Unit)
F =Mxa
= kg x m/sec?
=1 Newton (Sl unit)

(Newton: afg Im/sec2 # s & T 1kg AT ghy rar
F, @ T 9X AT T I 1 e gwwm)

Also 1 joule =1 Nm = 10°dynes x 100 cm = 107 dynes cm
=107 ergs.

Fig 1
40
N FORCE LINE
—<—30
| THE AREA UNDER THE
u 20 - FORCE LINE CORRESPONDS
5] AFWEFXS TO THE WORK W
5 10
w
i ! L
0 1 2 3 4 5M6
DISTANCE S — W=FXS
N > W=30NX5M
IS%—— F=30N i | W=150NM
>
N
S-5M 2
=z
WORK DIAGRAM FOR A CONSTANT FORCE 3
=

gt ATE (Absolute units) (Fig 2)
FTd & C.G.S. IvITelt § &1 &7 713 = 1 erg = 1 dyne x 1cm

1 & F.P.S. wurrelt & e %1 71 = 1 foot poundal =
1 poundal x 1 foot

1 & M.K.S. Jurett # &1 &7 |7151% = 1 joule = 1 newton
x 1 metre

T "= (Derived units)

C.G.S. yurrelt 1 Gm wt x 1cm = 981 ergs
F.P.S. yurrett 1 Ft LB = 981 foot poundal
M.k.S. SoTTeft = 1kgf ex = 981 joule

FPS =1 pound x 1 Feet/second?
=1 pound
CGS =1 gm x 1cm/second?
= Dyne
Mks =1 kg x 1m/second?
=Newton.
1 Newton = 10° dynes
1kgwt =9.81N
1 pound =4.448N,
Newton = 0.225 pound.
& (Work) (Fig 1)
UF a9 § d9 FE T T AW A@T @ T A8 AU AL
farg &1 uF g aF geT AT ® | SUYE aA F UF FH F ‘S’
g aee@ e |
o T & W = F x s,
FT FT S.|. 7TAF 1 joule & ST F1 & 1 Wie i g4 a7 Frar 2 |
gafert = 1N x1#eT=1Nm

78

Fig 2
TOTAL WORK
DONE
TOTAL
TIME

D

WSCN1102912

qrEY (Power) (Fig 2)

IE UF TS GHT § AT T w1 Y |
total work done T
PowerP=——— qmroqfg=—""""
total time
SRR
Mm
P=—
seC
1 joul
The S.lunits of power = 1Nmisec = Joue
SEC
_ : w F.s
which is = 1watt. power in watts = — = — =FXV

t t



st f 1 watt & e 21 1 gt | qra< wit = F s/t = FxV

MK.S. Surreft & A% & 1kgr He¥/Sec. | UF & 9E¥
= 75 kg/sec aT 4500kgf 2 |

1 Hp (matric) = 735.5 watts.

1 Hp ( Bristist) = 746 = 0.746 Kvw

1 Kw = 1.34HP

arae fafeee & wofier &1 #ref #xw % forg wrfvs feam sl &1 orfve
fetw ae & oI &% 99fie & wT gtar & | wulie | =er % w1
ey ot gfer arex fAfae & &9 gar 21 aew et e
atax fAfae & = #1 sga 7 & gaar € e 7% gfqea
# =17 2T & |(Fig 3)

Fig 3
P in
P out
EFFICIENCY \L;LK J’I

@

%% >

N S

INDICATED HORSE POWER AND %

BRAKE HORSE POWER g

- ower output
efficiency = u x100%
power input

Thds EM A 3T st g™ 9re (Indicated Horse Power
and Brake Horse Power)

FIAT H T T SAYET T 31%-31%h I & qra¥ 98 & St
T T AT ST 2 |

ITANT HE e % T Iuereey qra< &7 o &8 qra¥ & | Juoy
gfa<re & Iaa &1 HHT & wreor B.H.P. gd9r |.H.P. & &% gtar
gl

-.mechanical efficiency = ?HHIE x100%

S G T T 7 = &t A A x e g ag A gl
qraR = faeT T F sE/foEr I g9 aw

power output

efficiency = x100%

power input
ot (Energy)
F A T AHAT F [AET AT S Fed €| I§ 6 X qGHI
F Ferax | o1 qeft gurfert § STt &7 JIE H1 & g &
&Y & |
ot % w9 (Forms of energy)
TAEE ST, AT FAT | TF THR & S B A THL B
ot ® afRafda T s awar 21
1 weeror w1 f== (Law of conservation of energy)

— ST & A At G fAr Srar & 7 € 39 faemr S awar 2|

— U w1 § Fafer St 39T & a6 wdr €1 (Fig 4)

e fr &t ar wifasfier S ST Saw saferd At oo
a1 &t ferfas st &t @ sraar wfast =t &t @ |

Fig 4

POTENTIAL
ENERGY

. POTENTIAL
. ENERGY

C v

C
/7 <
| A
- ~

s 4
/ \ kineTIc
ENERGY

CONSERVATION OF ENERGY
1.8TATE OF REST
2 ACCELERATED DOWNWARD MOMENT IN AN ARC
3.STATE OF MAXIMUM VELOCITY
4.RETARDED UPWARD MOVEMENT IN AN ARC
5.8TATE OR REST

3

WSCN 1102914

feafest 3=t (Potential energy)

1 &t ferfa aor sra =it 6 ferfast st #=a €1 ((Fig 4) ‘b
FATE I @ W ‘m’ @ ferfy sge frfas swf mgh et
wh a1 Fh &t &1 | 7=t W AT F 9T 34T adf & | S %1 &
=TT ST @ @ ST # F#A A ear Fh @

SEIERA)

« qmEY &F H AT 9T

o Faa BT

wfest 3t (Kinetic energy)

af wh e et semme 'm’ @ $iT 39 F a9 a9 ) fRr
ferfa & smiw &% ‘s’ g a9 A 9V AT F AT FLAT
at fasr & g T e # =FxsbutF=mx a 3@ form
A o T T F =mxaxs

éﬁ?axs=§ﬁ%ﬁm%®1@ﬁﬁaﬁwﬁmm

1

gafery faam mar #wrf = Emv2 .
Since work done on the body = The energy possessed by
the body

L
wfest =t = —mv© |

2
A & safea =it arer T @ st
ferfasr &=t = mgh

WﬁWW'T:%va

Ffg wdfor &t IUeAT A AT & a7 A s=r = Ao g
SEIES

«  iferT atew (Rolling vehicle)

. Hui¥ FT% @1 (Rotating fly wheel)

«  gedr g Tt (Flowing water)

+ fi=ar @ (Falling weight)

FEITT F0ET T o= - (NSQF) - srvama 1.10.29 79



ferfast o=1t, nifast 1T e Sefie aween & ar swese (Potential energy, kinetic energy

and related problems with assignment)

s 1.10.30

feufest 3=t (Potential energy)
gR ofif =€ ‘b’ & AT & I m = 10 kg.
h=14m.

metre
u=20

sec

V2=2gs
V2=2x9.81x14
\V2=27.468

V2 =5.24 m/sec

=10 kg x 9.81 metre/sec? x 1.4 metre (Fig 5)
= 137.3 N metre (- 1N = 1kg.m/sec?)

POTENTIAL
m=10Kkg. ENERGY
B u=0 % Wpot=mgh

Fig 1

1,4m

h=
N

WORK PIECE

7 KINETIC
ANVIL ,\_/,/ ENERGY
2

W kin :%mv

WSCN1103011

INDENTATION IN HAND FORGING

2
metre

K.EE= x10kg x 5.242 2
sec

=137.3 N metre.

SELT

*  TF I & TA0T OF F14 H 900N & a1 & 2 e & 10 #fiex
FT FATE aF o S & forg B Srar @1 s gy G
T UF qrax #7719 #2 | (Fig 6)

Fig 2

GRAPHICS FOR EXAMPLE

Z 7

WSCN1103012

80

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

Power
B w B 9000 joules
- T - 120sec

B 75 joules

- sec

= 75 watts

us forere 1 2000 kgf wTe, 2 Hi/dwe, & =Ter & HU & 31T
TATIT AT & T F&1aT 70% BT a7 A9 e IraY F#47
g
1 ¥%e ¥ foe it FUX I | ITARN
T = 2000 kgf
FF=Fxd
Fxd 2000x2
K
=4000 w

Power=

FTIege TaY = 4000 w

FYE AT = qEY ATSeYe

=200 5714w

Output
n= utpu x100%

Input

HP=2"14 _7 650=7.6HP
746

qaY §99e = 7.6 HP

100 gm % | & 10 Hex & J918 & T st 21
FTH §RT AT Tl FHoAt at ATAT A1 FL | (g F AW 10
metre/sec? ) |

ek ST fRTe a9 0 & o1t awr &t Tl g 10 Hrew & at sifow
ar

=V2=2xgxs=2x 10x10 metre?/sec?

. 1 2 1 2 2
..K.E:Emv :Ex100gmx200metres /sec

=10000gm metre?/sec’
=10x10" ergs

=10 Joules.



fr nft & aew gwr KE. (nfest s=it) &1 fmtor (KLE.

developed by the vehicle at a constant speed)

o 1@ & "iex 60km/hr ¥ T & =T Y & | ared & 3
T 9¢ K.E. & 7o %3 |

el m = TF e a1 1000kg

v = 60 km/hr
8
V & metre/sec & 3= T¥ &8 fHerar &
1000 &0
"J=EU><EUXEU=TH’I.-‘SEE (> 1km = 1000m)
(- Thour =3600sec)
1 50 &0
Mow K_E._of vehicle =— <1000 = —=x —
2 33
=1000 xEEUU
18
2500000 J
IR
_EEUUUUU
100 =18
1250
=—HKJ
g
=138.89 KJ

angs % @@ arew g " K.E. (K.E.developed by a
vehicle during acceleration)

«  UF Hiex ared St 9% 1200 kg &1 36km & 48km/hr
X AT & MAA & AW srawr § i § g% gfe & o
|

&
ATex aTed & HX = 1200 kg

36 km/hr =T &t =T § qre #1 Tlast FHett

= L 1200 x 3675

1
— = — 2
5 KE > mv?J

1000
=36 x

v= 36km/hr 5060

= 10m/sec

48 km/=eT #1 =Tl § qred &1 Tfast FHelt

1
= — x1200x 485 (- 1kg.m/sec? = 1N)

2
(-~ INm =1J)
_ oo 1000 40
v=48 km/hr =48 x= 60 <60 m/sec
1
KE = 5 x1200 x 10 x10=60000 S{er

1

40 40
KE = 5 x1200 x ES XT=106666.67GN

aTew A W St # 3% = 106666.67 T - 600004
= 46666.67 T
= 46.666 KJ.

e Hee % @Ra AT @ (Workdone in vehicle
operation)

T ¥ faft Aiex LT &t Hare arfth 2 S ST gel Hhiw

FT & & TgE THR § atel JAar @ |

— Tfa AR Are A a+ft oIt & qga ot ofe & faw| § IC S5
greT o e e g

— TR W Ter/a/afET/di ok fi9 W F a9 aew
¥ AI-T HHTAT % [orT Hiew are g fhar = & |

FEIAT F0ET T fome ;- (NSQF) - st 1.10.30 81



e (ASSIGNMENT)

1

Fig 1

WSCN1103021

WSCN 1103022

WSCN1103023

WSCN 1103024

Fig 5

WSCN 1103025

Fig 6

WSCN 1103026

82

m= 55 kg

a)s =1.82%rex
W = I
b) s = 1.40 fex
W=__ =«
c)s = 0.85 #Hex
W =31
t=8d&he

a)P = qreq
b)P = qreq
c)P= qreq

W =1312.5 Joules
m = 350 kg

m =75 kg
s = 100 Htex
s = 100 Htex
= Nm

=—

V =1 m¥min
H=2m
n=0.75

Power input =
kw

P=12kw
s = 4 #iex
t=20 &%
m = kg

10

11

12

Fig 7

WSCN 1103027

WSCN1103028

Fig 9

Pout

WSCN 1103028

WSCN110302A

Fig 11

WSCN110302B

REQUIRED POWER (kw)

WSCN110302C

FrETTET FTET U fame ;- (NSQF) - s 1.10.29

P input = 4 kKW

P output

= 3450 Joules/&®s
n=___%

qTEr @ ATET
V' =10 Hieed
H =18 fiex
t =20 &k
n=70%

P output
= kW

d =225 mm

s =450 mm

fieeT gam@
‘P’=4.5bar

V = 2.5 Hiex/dde
(free= 7ifa) n =70 %

Power input
= kw

‘v’ of water pumped
= 3 He¥/min
H =6 #tex
n =0.8
oifts input
= kW



THT Y ATGAT A TR THT F T9TE, AT @, AfRE, SR-Ege, TAY, e ST I 3w

asE & wex 3ia¥ (Concept of heat and temperature, effects of heat, thermometer
scale, celcius, fahrenheit, reaumer, kelvin and difference between heat and

temperature)

v 1.11.31

IoAT (Heat)

TE FAT HT UF T & | JHT A1 T, FoAT & gAY T § A TARA
TR ST TreaT & | SOAT T e & ST awq AT st amar & | (Fig 1)

Fig 1

PISTON MOVES

UPWARD
MECHANICAL WORK

II HEAT ENERGY

CONSERVATION OF ENERGY

WSCN1113111

IoAT #t ZEE (Units of heat)

FAY © TF ITH ST 1 1°C AT97 § g & forg srawra 3w
Y AT 2

fordter enfer gfe (BTHU) @ 1 Wt st &t 1°F ATqwTe & gfe &
forg strawers I & W @ (e e gfae)

afcre € gfie (C.H.U) : 1 9T 5 &7 1°C aTosH § gfe &
foru srraTasd IT A HAT ©

I 1 S.1. 3T (1 3t = 4.186 )
IAT & W (Effects of heat)

o ATEE § 9Radd

o FTFE ¥ qRadq

o ey ¥ qfRadq

o TEEAT § TREdT

o wifasw it & afkadw

fafire g=1 (Specific heat)

1 gm &G FT ATTAT 1°C TETH % forg SATawres IT 6t 77 fafire
IHT FEATdT 8 | T/ ‘s’ Tt g & goia 2|

STt &7 fafsre 3T =1
ue o =0.22
GIEL =01
reT =0.12

IwT ariRar (Thermal capacity)

foRet TeTef #1 AT § 1°C g & forg sawas It @t A=
F JAT LTRAT FeT AT 2|

AT GTRAT = ms SHerisy

FeY 7 (Calorific value) $89 (SHTH AT SIT9AT) #F §HTE
HTAT % U7 389 §TXT IoTd g3 JAT & ATAT HF 87 & HeArr
A % €T § ST 0T 2|

S« qaded (Water equivalent)

T A T FHAAH & S FH ATGRH gig & forg {33 1 qaref
& FHT JHT & AW FEMT| T GAGA = TaTS HT §HAA
x 7aTd F1 fafire 3w

STt T GEGEAT = ms

IT & T (Types of heat)

1 Hagasie T

2 TE ST

1 wagAsie ST (Sensible heat)

foreit qerel & WiTaes staet # famT sgere (4 See g sraomfoa
7 & ST ATt I 2|

2 T IWAT (Latent heat)

foret aaTef Y STaRT gae & e TaTe gIRT ST & S AT o
TS (S & 59§ G o) ST 361 AT Y P ST Fad & | STaenfua
a7 &7 TS IWT, IETf H ATIHI IRade F FHLO TE el |
TR 1. 98T & TAT & AT A ST

2. 98T & ATHIO & T T IHT

1 2| F @ & AT = IAT (Latent heat of fusion of
solid)

TaTef F IHTE T &l S AT & AL qeqT | qRadd &
fore strarse ST #Y ATAT FF S F AT A IHT Fad © |
THAT TG HATT /A el 2 |

TE F T & AT T I (Latent heat of fusion of ice)

T T ghTE FHT &1 0°C ATTHTT & TRAA o forg strawrs I=T
#Y ATAT T FT TAT AT A IHT FEAT &

% & e Hr T AT (L) = 80 Herr<v/ar

83



2 A FHareiweor T IWT (Latent heat of vapourisation
of liquid)

FATF g T AXA & UF SHE FHAA B 0T FIA & (7
ATITAH IAT 1 ATAT ATCHII 1 Td IFHT Fearal & |

S T ATSTIHOT Y T ST AT WIT 3 7 ST (Latent heat
of vaporisation of water or latent heat of steam)

FaaiH fag 9% (100°C) T #T FHE TN H AT § IgeA &
foTT stTaweres IAT &1 ATAT ST HT ATEHIT & A IHT AT AT
FY T IHT FEATT 2 |

AT & T AT (L) = 540 Fart /o

arg\ (Temperature)

7 qaref Y AT a1 S A et & | arow # amiiey & avad
gl

e 4\ (Temperature Scales)

AT & 3t fer fig st & wemiE 6y o o wmE
fag & wer qwia €| 57 JA1 R fogen F fafse amomdt @
gl

& (°C) 0°C 100°C
¥xeEe (°F)  32°F 212°F
¥ (K) 273°K 373°K
e (°R) 0°R 80°R

THT, IAT HT @Y & | AAT TS FY THES IT 5TF
1 fft ) o qroe AW/ R H i & fog
Hag &

°_R_ °‘C ~ °K—273_ 'F_32

80 100 100 180

T f§g (Boiling point)
F2 off qaret o aroew § arofiwer & A9 § ageT IR &t
STAT €, FAATE {6 FEATdT & | A F Fqaqi® fag 100°C 2
e f9g (Melting point)
FE 92T 3 & dXA | AT A¢A 4 319 | oy arwhs 9% Sar

&, TeTd T eAiE fo4g Fewmr 2|
% &7 Toi® fag 0°C 2

THT AT ATIH F A/ AT

4 ¥ 9ETAT HT IAT & TATAT FT ATSHT IqF FoT ST &
TUET A AT qHAT S |

5 fadt qerel & T wA & AT IHT A ATAT T@A
T AT § g gt S 2|

IeAT ATTH
1 9% AT & FT & 3§ IAT & AT FE TFA &
2 T TS AR & Taal g et €
3 IWT & FAR HeX & AT & AT & JwTHET & A9 &

& T &Y ATTHTT F TS 0T F qAIHE 29 S
TRl Y T |

g1 9eTdT & U & drIHT § 98 dohd & Sl I ST
Y HTST STeNT-3(eNT &F Tl 2|

84 FrETET FIOET U om0 (NSQF) - srsame 1.11.31



qUEE % T Rl SedeEe, TR AR #feaw & wex ®aw (Conversion

between

centigrade, fahrenheit, reaumer, kelvin scale of temperature) s 1.11.32

Fig 1

70

°R=—x80 =56
100
100°c 212°F 80°R BOILING POINT
OF WATER 70°C =56°R
0°c 32°F 0°R MELTING POINT S _250 F Eﬁ OC ﬁ- !
OF WATER
_ °C  'F-32
¢ 100 180
2 °C  -25-32
1 0°C % °F # sefory F-32= -72 100 180
°F = -72 +32 -
F-32 °C °C=——x100
= =-40°F 180
180 100
-40°C = -40°F . _285
'F_32-—C 180 C=rg =7%190
T 00 3  37°C # k¥ asfm
- 259F =-31.7°C
0 °C °K-273
°F-32=—x180 __h7el .
100 100 100 6 98.6°F # °C & aefery
°F =0+ 32 °K-273 =C o ‘F-32 100
= X
= 32°F °’K =C+273 180
0°C  =32°F oK =
K =37+273 98632
~ =310K C= x100
2 -40°C %1 °F # "eferg 180
37°C =310K
°F-32 °C 666 100
= . . = X
° ° ° 6660
‘F-32= x 180 C_R =——=37°C
100 100 80 180
0 -40 C 98.6°F = 37°C
F-32= %180 ‘R=—-x80
100 100
s (ASSIGNMENT)
femaferfaa @ s=ferg (Convert the following) 9 428°F =__°C
1 105°C = °F 10 -210°F = °C
2 40°C =__ °F M 72R =_ °C
3 erc =__F 12143C = K
4 80°C =__ °F
— 13 373K =__ °C
5 105°C =__ °F
0 = 0
6 100C = OF 14 746°K = OF
7 77°F =__°C 15 fohe ATIHT 9X 6 B5¢ JATHIEY FT TS UF driie &
8 20°F = oC ar T e
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ATTATIT JYHLT, YA F THE, TEIHIET HT I 1 ™ (Temperature measuring
instruments, types of thermometer, pyrometer and transmission of heat)

v 1.11.33

ST FWT &t A@AT (Measuring heat energy)

Sl & TETEtE e § g, |t ar e S ' A
Seae faRar ST FFaT € o¥g AFFHAT FAT ST F €T § et
g TO9 B AT & WATFIART ST FAT F1 AT T 2 |

Fig 1

SIMPLE CALORIMETES

WSCN1113311

fersyor fafer g ST &Y W # " & forg ST R o
AT ITHLT & FATL HEX FBT AT & I8 ALl € T FATTHT
HATHX HT T AT ARIFAT AT HT I9T TH =7 Siar & |

ST FATLT WX & T S AT AL TSTAT &T 3 S AT AL TaT
T AT AT @ q9 ST FT WA a9 dF ST & S| a%
FIAT TSI T ATIH AT & S| SHY a9 Fart drex of
ST AT X 9T STar 2

Loss of heat Heat absorbed by

by solid/ =| solid / liquid +{

Heat absorbed}
liquid

by calorimeter
substance

A FA1 (Measurement)

ATTHTT &7 qraT=: 5 aferem & o @ 59 Jurmelt § o &t
5T fig 0°C % =9 § TR\ Fed € T 9 7 Fquais fag
100°C # =9 ® TRWINA & & Hfeaw AT 7= = &
TICRT Bl 8— 273° @ dT99 & i< U qa aid & |
= 273K =0°C, 20°C = 273K + 20°C = 293K.

ITEOT (Instruments)

forger wrew, Sy, fafsneor,, ot o Ao &t AT SN Ten
F forg Imi 3R SR arer IweReer TRl & i § afkade &
o9 § ¥ dFd |

@i/ arHAEr (Thermometer)

7T 30 freia o= amaTRa & fF aver gert T 3 a9 Hed @
ST & I/ & 7T T & TRT 31T Tesbied THT €7 & Serd
€ S T YaTfed & AT & T q% FITEH g & qAiHIeT
H AT TIRT &7 JTANT 3HE U (THFHATL AL HA &F ATerat

86

FT qTAT AET HLAT A 7 300°C qF AT T & ) % HILT fobaqT
StTar 21

feryeier amisfre & fafer famame & wporiss % aror a7q & & amaree
T T faydia emffier & e uF affar & =90 & g3 Jmar 2 |

Fig 2
THERMOMETER
CAPILLARY TUBE AIR VENTS
BOING POINT OF
5 WATER %7
LiQuip 100
.fQ 720" i
4 ANV
SCALE LB S \ﬁ’ =
8 LR 07 2
S CONTAINER 0® 2
MELTING BIMETALIC
o POINT OF ICE SPIRAL o
if 3
HEAT LIQUID BIMETALIC THERMOMETER b=
THERMOMETER (HALF THE CASTING 5
REMOVED) g

TERHET (Pyrometer)

aTafaga areRnier 39 fEid o sl @ o fafve argen
F AT & WeA TAHT A ATk fig TR SIAT & diees Iqd FXA &
forg St T Y ST & AeesT AT % T e 3 fgen & araEe
q fsiT Xar & JwtehTer ac i i fFuifa (600°C &% ) =t
wiferw TRAW(1600°C dF) & AT & i &

YRV qAHIET T ITART AT TH &gt H1 arad 3000°C
% T AT % forg famam straT € 7% Sufar ST & yeifeE
A & I qAT § FiHd FLAT & Hiew qurar f&f, afcwme a
FfeaT & ifia F2d 2 |

Fig 3
LENS SCALEIN°C

|

|

I

|
HEATRAYS THERMOCOUPLE ~ AMMETER -
8
IN THE RADIATION PYROMETER, THERMAL RADIATION IS =
FOCUSED ON THE SOLDERING POINT OF A THERMOCOUPLE z
12
=

Fig 4
SCALE (CALIBERATED IN ° C)
AMMETER
THERMO ELECTRIC CURRENT
COPPER WIRE j
SOLDERING

I POINT {—= HEAT
/ )
N\ £
THERMOCOUPLE CONSTANTAN §
=




o1 #1 @9 (Transmission of Heat)

AT 11 T Uk &7 & AT H1 YA § T80 & | I 0 74 fFary
& 32 fasmr # warfed gt € a1 =7 arqwT # fog & faeey arowme
& fag d& foraaT stfers AT 7 A< S Iast &F dstr & ST
& TATE ST | FOAT HT GATC A9 AL & il |

o ST BT

«  HaEd g

o fafE=or g

= (Conduction)

T HIh GTRT SOAT oAl & Ta0T 1 T 721 919 & | FWAT 7
T =TT & §9% 7 € | (UTg #T BF) BT UF AWHEL & qErh
F | ATAHAT F FEOT FWAT AW B & 776 ofq aF 2wt
g &1 J A 9T 9= faga rem oft S F o= e
B & 3T 1= gelfFgeher SHcleY oY 31w ST & 3= e &ld
&1 TF TSt ST Ut ATAF €T T IF ATIH F qT STy
T2 £

fafzor (Radiation)

TAFE - T % AW & ST a76qd W % § (7T faer
UF A% § gAY 9% § dafe § yarka gt 81 T a6 g
T A AT T & que &1 F 99 T vafad af aobd
g Y gui grRT WEfdd gd & 3 A # sEwe F=d 2
fafaeor &t & s % forg fw e # stravasar a2 e &1
SE gF A ST SAARE & BT ATAT AT B |

Fig 7
HEAT BODY
A THERMOMETER
ISP
{;:;;_\?\:\:% -
N

FIXED PARTICLE
VIBRATE

INFRA-RED (HEAT) RADIATION

WSCN1113317

. LIGHTS FIRST
Fig5

LIGHTS SECOND

LIGHTS LAST

THERMAL CONDUCTIVITY OF METALS

WSCN1113315

#aew (Convection)

Taed SUT HT AT TATE 1T FAT ST & F9X07 &t {347 717 718
g1 T S UX 59 qLA B T & AT & AT gl Tiesiierar
% FHTLOT, ZHY ALE & Uk T AT 3T A AferF qoT 59 g1eT
I & A faenfid & sar €1 A, we W A A e,
HeX HTA § der TorTed |

Fig 6
THERMOMETER

Aim@éﬁ%

HOT BODY

CONVECTION

WSCN1113316

FOAT FT HEUT A9 A®t & 2T @ =, aed Y
[EIETal

o1 #1 faw (Expansion due to heat)

w9 fadt 3|, g9 ar e gered i G S ) ar gaer
T &TaT @ 31T TEeht SToas 98 STt & | g6l a¥e 5 39 3T
faaT ST 2, 7 fgear oY e F9 & A & e i
& FIT fawTe 39 & forg Yo o A AT & 7 § Sie ST
st fiu st & srre gar 7€ o S @ ar Yennteat geldt &
I STuA |

qTY T TH FXA THT 0°C & 4°C qF ATIAT Tl & I8 TIa1eT

QT @ AT 9 8idt & 4°C 9T & STeT | daterd fhey ot
T % forg daf fag & & & forr smom)

FEAIAT 0T T fo=e ;- (NSQF) - s 1.11.33 87



e fram Toniw SR stz % Aty wetvw wew (Co-efficient of linear expansion and

related problems with assignment)

v 1.11.34

3| geTat #1 fae (Expansion of solids)

TF 39 Tard T g 0¥ A yww & A & qurtar @-

e fawe (Linear expansion)

ade fawm (Superficial expansion and)

= fawe (Cubical expansion)

1 ¥R=w f=w (Linear expansion)

ST UF S TH SHAT S, AT 3T o aE 98 At & | 36 e A

FET AT &1 I8 AU, Yo AETE S aTHE # TREddT a7

i e €1

s fame & Tponiw (Co-efficient of linear expansion)

e fawae 1 oris Sf 39 qor darg § afkady gfw g #i

fiaar €1 g8 7o g gunar @ €1 o (Alpha).
3 A g Wt C =1,
ate & ofarg 97 t°C = |,
A & aRaEdd
s § aRade

W N -

=t,-t°C
=1,-1,

1,

a= d
I, x(t
I

.—t)

|
a= 2l1t1[t2—t1:t]

Changeinlength

Co - efficient of }

linear expansion
TS gg darg |-l =olt
sifaw sare L, =1,(1+o0t)

2. wae faww (Superficial expansion)

S UF 319 T SAT €, a7 §9% &7 § gy F7 adqe A ww=
ST 1

- Originallength x change in temperature

aae fawm & oniw (Co-efficient of superficial expan-
sion)
aree ® wfa [ qor gt wfo 518 qor &= 9 gfe #t ads
famaTe & TuriE FeT SAr €1 37 B T gk S €
(Co-efficient of superficial)

gag o F quiw = 2 x e o

B=2a

3. g= fa=w (Cubical expansion)
ST UF 319 F1 TH AT J@T 8, a7 3HF WA ¢ AT @ o
Ffawar fawm Far v |
o= famar & 1ot (Co-efficient of cubical expansion)
aTAT # S 39S o A § giw wfa Kt amowe 7 g
o faee Fer Sar €1 g/ y () g g9 S 1

88

(Co-efficient of cubical expansion)
= faww uniE = 3 x s [

Y=30
SELEA
Rew fomm & ToniE Fw A afy 8 Wiew w@dt ag W T
# 30°C & 80°C @& Tt fpam smam &1 anfe @€ 0.84 mm
o &t =+ |

yrefirE o (1) = 8m
TR 7 gle =0.84 mm
A § 9fkada (1) =80 -30=50°C

Increased length

* Initial length x Increased temp

Co-effiecient of linear
expansion(a)

084
8000 x 50

084
400000

=2.1x10%/°C

7t | &1 g 0°C TR 100 Hew e 2 | afg amqa 40°C #)
Y IRaw fowame qqoriw 12x10 -6 i fesft & &t qor i w=ng
T ERA

Ae & I H TRIWE qw@rg = 100 m

aTTHE H g =40-0=40C

Increased length

~ Initial length x Increased temp

Co-effiecient of linear
expansion(a)

Increased length

12x107° =
100 x40
Increased length = ————x 100 x 40
1000000
=0.048 m

e FIT40°CT¥ =100 + 0.048 = 100.048 m

TF UTg N T F AFE 30°C W 100cm #¥ 100° C W
100.14cm & 0°C ® BT &t @wTE ¥ ¥Raw fawame aoti &Y
T FY |

30°C wX yfes @@ = 100 cm
100°C = siffw e = 100.14 cm

T H g =0.14 cm

araT § gie =100 - 30 = 70°C



Increased length

 Initial length x Increased temp

Co - effiecient of linear
expansion(«)

014
100 x 70

B 14
100 x 70 x 100

2
100000
=2x10°
0°C WX &aTE 1T FLAT &
L, =1, (1+ot)
100 =1 (1+2x10%x 30)
100 = | (1 +0.0006)
. ___100
°  1+0.0006
0°C WX &are =99.94 m
oTg N TT N AATE A HIY,

Tg F BT H AFE 100 cm WA}, TS ZHEHT AR 25°C &
40°C o 93 ST ¥ ¥ IRaw fawa & qoniEw 10 x 106/°C
2

TRIWE e =100 cm
AT # gl =40-25=15°C
e fawame s (o) =10 x 106°C

Increased length

 Initial length x Increased temp

Co - effiecient of linear
expansion(«)

Increased length
100x15

10x10° =

Fti'@l'l%ﬁi‘f%’ =10x 10%x 100 x 15
B 10 x100 x15
1000000

15
— =0.015cm

1000

g # T F IRaw I A 39 0.54 mm % faww gen @
arg W BT W @a1g 2.5 m ¥ e Igw e qoniw 10.4 x
106 wfer & Az F| AR T HAEAC

IfE @arg = 2.5 m = 2500 mm

FETE ¥ g =0.54 mm
BIREEAC T =20°C
e famae oriE = 10.4 x 108

expansion (ot)

Increased length

 Initial length xIncreased temp

Co - effiecient of linear
expansion(«)

0.54
2500 x Increased temp

10.4x10° =

0.54
2500 x10.4 x10~

ATIHE ¥ gl = 16

~0.54 x1000000
2500 x10.4

5400
=——=20.77°C
260
sifaw A= =20+ 20.77

=40.77°C

et (ASSIGNMENT)

s famame qunis (Co-efficient of linear expansion)

1 w3 % W e s & mEr #1 3f s 200C w®
100m ==t & #T 100°C 7% 100.14 Hex Fdt 9T Srar
gl

2 & ® aRady S I, o w9 & s A s
0.00024/°C €| 3T 3.6m «aTs T UF B & ATIHTT
120°C, & ST ST & |

3 darE ® qfkadq sa it afs v &1 s G s
0.00024/°C €| =fg 6m &t B¢ &1 araaE 120°C, &7
faar smar 2|

4 Ff qamEE 40°C to 90°C d% &€ STdT & ar 100 cm &=t
A & BT A Iheg & T FE | AR F Iaw e qoniw
10x10%/°C €1

5 afe #rgwer AT 15°C. w amw €1 Ffe 35°C ©wW
20.20 mmfe=T AT &, ar ArgweT &1 qer e =
& ?

HTEHHIET F ATt 1 s fawm qons 11 x 109/°C €1

FEITAT FI0ET T fam= - (NSQF) - s 1.11.34 89



T FT & AR o ghe § wafm et (Problems of heat loss and heat gain with

assignment) s 1.11.35
=T & fasrer (Mixing of heat) m, - ST F%g T G
Fig 1 s, - ToW q&] # fafore Fon
S=4.19 KJ/KG°C S=0478 KI/KG°C
m, - T T& FT FHAH
I B e S, - 7Y 7 A A
777777777777 t - foeor 7 qromr
N Fig 5
g tm
) =HEAT g
SPECIFIC HEATOF WATER AND STEEL § < ; ; )
=
Fig 2 G 777ij:7
SPECIFIC HEAT _ MM
— 7 N
i N <
1Kg 1Kg %
H,0 Cu g
m - §FAT
=\
Q - AT & /AT
2 Ot/At - ATaTT # ST
2
g t - ferr A
Fig 3 ST & AT T ZHE (Unit of amount of heat)
A T & AT & o Fere 3 S.1.5FE 9« |

___________ 0 1°C & Arezw & fohefy qered & gorts gorwm & a1q &t 1°C To

X_—_—_—_Iﬁ—_— fafsre Zwr (Specific heat)

‘‘‘‘‘‘‘‘‘‘ % forg strawas ST A W F ®T § AE A AW &1 1°C, &

\\\\Q[//I/ AT & 1 kg T & F &1 ST 3 & forg UF o1 39 A
5 § STI9AF FOAT & AAT AT FAT 1 ATAH
Z d=®  =4186 joules
= 4.2 kj/kg°C.
1t e T N AT gha & forg srawaes S & /e (Quantity of

heat needed for asubstance to rise the temperature)

1 kg T& & 1°C T FIA & forQ sawass FAT & ATAT a8 6
fafire AT ‘s’. & T BT € ‘m’ kg FHWE & aw B IH HEA
% forg o # afiad t & forg

ATTRF FHT FT qTAT =mxsXxAt

g Q =mxsXxAL.

WSCN1113514
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Frsror (Mixing)

ST ATIHT BT ATETT TSI ST & At FHoAT 1 7T § fAfaww giar
&1 o 7 geret § 3 g anfer S & At ST T R
giar 1

aqTd & gTRT I=T ATIHI X &7 ST

= vaTS & FAAH ATTHI & ST FAT AT T8 F sraga & ST
EARIEN]

= fiysror & AT A AAT
T 9aTf & TR &7 AT =
32 TETA ® T SOAT
TETS ¥ HAFIAT W FOAT AT =

Rreror & T A |G

m xs, Xt +m,xs,xt, =(ms, +mgs)tm.

I

e a1 2 s 40 e s1er 15°C 9¥ A1¥ 80 +te¥ stel 60°C
W | e &1 awe =@ snm|

m, xs, xt +m,xs,xt,=(ms, + m,s,)tm.

kg
x 15°C + 80 kg x x 60°C

.40 kg x
kg°C kg°C

40kg x 22
= | 40kg x
kg’

Kj 4.2Kj

x15 +80kgx ——x60 |ty
C kg C
22680

= °C=45°C
120 x 4.2

m

I

TF HIAT § 25 kg S & FIAT AT T HT TLOF ATqH
25°C & 9Tt & WIT 91 & {oTT STasdes IST & 0T HitoTg
A &t AT H AT goAiw = 1 kg

S T FHHTE (M) = 25 Kg.
ST 3T FHEAT HT TIFHF ATIH =25°C
ST T FeAT w1 sifaw arw =100°C
AT & 3 (1) =100-25
=75C
ST e (M S) = 1 Kg.
#HeAY & oIy sravas AT A ATAT =mst
=25x1x75
= 1875 K.cal.
HeAY & oIy sravas AT A ATAT =mst
=1x75
=75 K.cal.

=1875+75
=1950 K.cal.

T ATATAH FT & ATAT

300 I/ 9t 25°C |, 200 U 9Tt % AT 85°C q¥ e
ST & Rrsror &t sifem AT o EhT 9w wee g o of
AT 3T 7 &

i) S F AT = 300 AT
gt aeE =25°C

sifaw aroame =\ & X’

aAIHE § g =x-25°C

i) S T F@AE = 200 T
EINE eI =85°C

AT § T =85°C - x
300 99 S & FWT # Fha =mst

=300x 1x(x-25)
=300 x -7500 cal.

200 U ST & ST § FHT =mst
=200x 1x(85-x)
=17000 - 200 x cal.

ST # ghag = HAT H FHT

300 x-7500 =17000 -200 x
300 x + 200 x =17000 + 7500
500 x =24500
X = 2451280 =49°C
sifew arowE= =49°C

91°C ¥ 20gm AT q8/F Ht 13°C 9¥ 250 gm aRH= &
@ # gamn wrar € sifew arowe 16°C arn Srar & Aty
AdA aer i fafire FoT 0.428 & ot am Tww i fafire
AT T IOET HRAT |

qHE HT FHHE (M) =20 gram
RS aTTH (1) =91°C
A T &7 FFAE (M) =250 gram
S araA (1) =13°C
aredi aw %1 fafire g (s) = 0.428
oy 7 sifaw aroAE =16°C
AT AT & ST H g (Q) =mst
=250x0.428 x (16-13)
=250x0.428 x 3
= 321 Fary

FEIAT F0ET T fome ;- (NSQF) - s 1.11.35 91



T GTT ST A FAT (Q) =mst T FHOAT = AT &ffa
=20 xsx(91-16) 80x (-1600) + 20x (-400) =4000 - 100x
=20xsx75 100x -2000  =4000 - 100x

= 1500 s calories
100x+100x =4000 + 2000
ST § FHT = FWT H g

200x =6000
1500 s = 321
321 « 6000
S=—— 200
1500
=30

T+ &1 fafire 3= =0.214 .
sifem amw=r = 30°C

i FTT ¥ Feie? BFH 80 gm A 20°C F &1 | Feli e
F F@ gearw 20 gm & ar Freror w1 qRemR qre @
T A 100 gm S & 40°C ® forsror farm srar €2

-8°C # ¥@ EU T it IAT % oI 1w FoT 3 /A1, A
AR TF & T I = 336 TA/GM WIT T AT =

2268J/gm % Y geris fafre Fewr=05%

S FeAHEY FT gEWE =80 gm
& % =9 # 3T (Heat of ice cube)

GIEEIGH =20°C
' -8°Cto 0°C lce Q = mst kJ
fersr 7 sifer AT =W X =mxsx42xtk
S & AT J i =x-20 =0.015x 0.5 x 4.2 x 8 kJ
FerHTex #1 fafsre ar (ms) =20 gm =0.252 kJ
forsror R o St @ g =100 gm 0°C Ice to 0°C water =mxhsfkJ
RIEEIGH =40°C =0.015x 336 kJ
AT =40-x =5.04kJ
0 0 ; =
ST S (Heat gained) 0°C & 100°C % & mctkd
¥y e F sror e & o & wfr =mst =0.015x4.2x100 kJ
=80 x 1 x (x - 20) =6.3kJ
=80x(-1600) 100°C STeT &t 100°C T & Fea & forw
ey & ITe FEAT =mst Q=mxh,, kJ
=20 x (x - 20)
=0.015x 2268 kJ
=20x(-400) =34.02 kJ

o1 & (Heat lost)

] ST & FA ATAT
S fsor & T H afd =m st

=100 x 1 x (40 - x) Q=0.252+5.04 +6.3 +34.02 kJ
=4000 - 100x Answer = 45.612 kJ
s (ASSIGNMENT)
T & fasrer (Mixing of Heat) 2. . m , = St &1 80 e
ig
m , = ST &7 40 e
1. | Fig1 m = 120 ftex o
{ =20°C t, =10°C
" oo t, =70°C
t,=85°C I c
5 s =42 é m -
i Q= Kj

92 FETET FIOET U fam ;- (NSQF) - st 1.11.35



m, =@ # 25 #e 8. m, = 60 gms ST F

t, =12°C Fig8 g m = 70 gms of
t, =70°C Aias Ferdfier
|, =3375°C m, =80 gms @ &
| om,= #fex ~ gt =20C
: j t, =95°C
) t =25°C
m, =« # 100 kg s =02
Fig 4 ty =12°C s, =1
m, = & & 50 kg s1 _
t, =600°C 2 T——
kj
5 S,=42 -
e Kg'C 9. | m, =250 gms d
g Fo® b t, =15°C
Kj NS
S,=046 : il iln m, = 150 gms fiaer
Kg°C 2
: t, = 90°C
T 4 e
e i s,=0.09
3
m, = 250 #fieT 51T § FALHET FT I TeAT
i =3 gms
oo m, = 150 kg &ter I ams
1 —
t, =15°C
t =70°C .
m ot arfar s oo gfar (Heat loss and heat gain)
gt = °C
’ 1 85.5 gm 3@ & artaH 20°C & 35°C g & fordr stmawas®
s -
T & ATAT & TUET w2 3 1 fafire 3w = 0.1
0 2 afg S &7 aroEe gfe 12°C &F Y S F q819 # 3¢ 1
m1= ?‘31 i . . .
. kg/min &t af TF ¢ | fahadt wran # Fwr Afq i
Fig6 AT | der g =
m, = 30 kg ¥er & 3 aﬁ170/gmamﬁmmm50°€%§0°€asﬁamﬁ%
t =160°C fore 510 Fedr AT & SawESHAT gt €| ar = fafire
2
g t =60°C FET ST ST
: N 4 =fx 500gm ¥ =T F TS F¥ 300°C ATTHA T 5 kg T &
AT ST @ af arE § 30°C & 75°C dF gha et &
;
= °C =0.91 93 TAT FWT &7 &Af Sl T8t | o7 & ghs &l (Afire FAT &
cm AT Aoy |
5 =7fg 25°C 7% 300gm STt 85°C 9% 200gm e & AT
m, =10 frsror fFIT ST & SIGATAA: ST &1 AT Eer s
kj sfaw are sma A |
51:4.2
Kg°C 6 fror v qferet aroHT =T N, S e § 40°C 97
S s —046. Y 100 gm TT=T STET AT & AR AfF AT & Fareies § 200
2 KgC 7T 80 gmUTHT & AT FAHIET FT T geaiw 20 gm &
: m, =0.5kg
. =18C
t, =780°C
A & qTEE | g
= °C

FEITAT TI0ET U om0 (NSQF) - s 1.11.35 93



19 #1 R 30w o it yomen & @ (Concept of pressure and its units in different

system)

v 1.11.36

I (Pressure)
F- o
P - g
e &1 e
T F ITHE STRA UL A% &F UHH AT FA I UF a9 HEA
FIAT € I IAT Fed & |
FA9 ‘P’ = 9 AT'A THiE &F B 9 A=Atad ar (Fig 1)
A - o was ¥ g JIfT & A € I qde F AT Bl
IIET
TF A et & 2m? & a9 F9T gl ?
a1 = 100N
FARA = 2m?
ZaTd = ?
=50 N/m?

Fig 1

g =
P 1S
1M

CONCEPT OF PRESSURE

WSCN1113611

Fara & 361 N/m2, 1 N/m? = 1 pascal.

7T ST THE & (TH ST O & %t § @47 # AT I &
1cm?). 39 #F g@TE aX & JT &t €1 1 bar = 10° Trehe
1 bar = 1000 mbar. [SI 3T & gF1E et (Pa) & Y qama
i #fgw 57g A 2],

FaTa & TurerH (Properties of pressure)

1 A% 98Tt | q909 e K g F A gedr g |

2 A & 7A & A UF fag O qam g

3 zara @+t faomen # ava § uF fog o @9 Ear 2 |

4 e 9aTd # 97T FAT A AT AL A HY T qHA Shar
4

v (Fa/A|) F: dge aeAE (Saturation temperature
of a fluid (liquid/vapour))

€ AT9H 5/ 9¥ g9 gara § 9 ST a1 § geo o[rar @ aie
ZETT & (T TE@T SITAT & af ST g &t Ifshar aroy &t fAeae
ATIHH T H 938 JdT & A€ A H dg ferfa g 21

EiE)

[ECAEIEETE dre ufy a7t &= Ib/in?
FPS

afeer garg e gfa =1 @deieT g/cm?
CGS

MKS farerme ufq at Hex kg/m?
A Ta&fd e g & #ex N/m?
# S|

AT F WY AT (Saturation pressure of a fluid)

TF R T qmOHE 9 FHT IS FA AT 8 & d<el &
wifo® fafa # oRadw & @ 3 ™ B qam &t @9« g
% ®T H ST S 2|

TEUT AT SR g9 (Critical temperature and pres-
sure)

TAF g9 (ALA/TE) FT AT IJ=AAH ATIH A g AT |,
T ST I & g AT e & IRE Rrfa 7 sgema giar

94

g\ afe arre @ frfy game dgfe @ & @ftw €, awr &=
e & gufad 72T 5T ST J6ar €| T€ a9 & a<a § gufaq
TE #T ST TEAT 8, A FEATd 2|

ga¥ I arw (Super heated vapour)

73 ATOT FT ATTHT IHE SIS ATTH & FIL ISMAT AT &, v
S8 U U g % forg guw v avy #er oA 2|



yHa T Y ggeew (Thermal conductivity and insulations)

v 1.12.37

AT AT (Insulating materials) : T 3= AT &
T AT Y o7 gt et @ wefifaa @ % o e,
AT, B AT HiF & AT & ATAT & AT, Gaed Y
fafaeor fafer g ST 1 G gar €1 59 ave & ST A
TATE HT UHA ATAT ATHAT FF IGATST AR F-T ST € |

gt @t & 1T (Properties of insulating materi-

als)

- FE FH A@HAT &

- gfir wfaerdt g €1

- THY & SEwnyer F9 ST 2 |

- =St HSAT Bl g

- Ty qE BT 2

- AT F qTARAT

- g9 | g Bl

AT AR #1994 (Selection of insulating material)
. UF 3fHA gee Al & wo | ffafed srE e -

FH AT =t (Low thermal conductivity) : foft
AT &7 ST ATAFAT A, T0% TWE & TF AT &,
SHa gaTesfieaT gRT ST & gaTRd #T AT AFdT €, UF
AT AT | agd & AT J1eadr s ARy |

- afer afaef

- Fita® Wik

- & THT ST &THAT

- @A A ®

- AW

- T H ST

- & A6

Zgae A % ww (Types of insulating materials)

i, AT

g el & W (Types of insulating materials):
AF THR & el AT AFE S WA AT FFAL qTHAT
& SeTeYur- &, I, BRfas same, ol & 7 71 FEfw
R, afelig e, %at o, oY T 3T Sy & &7 |
U &1 3H TR & w7 # faferw sgeey e 8-

™™ 34 (Glass wool) : 314 F3I¥ & &7 # 3uaer & fafes
T I=T T ATt Ol a9 ®i | 3 T FF ATl aT & |
AfhT FWT FT GEROr gar €1 el ar o= wafr & Ay
I & |

F (Cork) : SFfa i FSX A1 § AT, Tl AT FSTgA,
TF AT & ATT AT & FTET AT qhdT &, THT HT IfALer
FXAT & AT TIETFA AT ATAT A A AT H=0T &Y STFAfT
AT &l

fawarfyer  ufefie@t®sr u#wfsist (Expended
polystyrene(Thermocole)) : a8 U& #3l¥ e & &1 &
3T &, WEr 7| FAERTE qdE & oI e § grar
g, 9 & ST & el ST G9dT &, Sooh aoi STIedhd HF
T HEROT & 2 |

gtengas (Polyurethane) : U& &3l a1 & &7 § IT,
THIAT F1S, 9 & Tael ¥ FeHr A7 ghar & FiX wy F forw
sgafa & ST AwdAT €, Arge gy & o T R e
Tt £ |

ST 39T |t = (Wood shaving/Saw dust): 8 =3 qaifdr
FHTEHST FT TEIA BldT &, AHET & FeaT FAT AT Goha1 2|
FTHT Io ATARAT AR/ HT ST FLAT 2|

HAIIH (Phenotherm): STaT-STaT Teget & a1e ITde &,
A TSI q1ET a9t F ©F §, AT & AT & HTeT ST Thell
gl

grgaten @l s aur/fafedw (Insulting materials and

properties/specifications):

IFeRE Y araT sggioa &7 § %3 gcle arait &7 ST
T ST @1 ey arer & A F forw S § 3 &
ITART H |

e frAforfad sgae armft @imas Iw | €

- guiER

- WREY TR 9|

- d. g T, (AT wH)
- HEEY A

AR (Thermocole): I8 AR ITANT # 3gae qTAT §
T UF | TE FH MY S 99 § IUAL &| T ATHRNT &
0.25" & 5" oaR a=% fafer @ierE § Sucder €| Jwisie
ATavEIFHAT % A fAfes SRt § Suerey €1 awiEie ary
# "=t w9 gar €, g mft i 93w w7 & S &1 |
AE F AEEF AF H A § FlET 9 qFdT &1 TF
AU ATHAT FT F1EF 77 T 2|
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TF S At & 'K FRer e (aie) §
gt (Thermocole) -0.20 btu/hr Ft2 deg.f°/inch

wrEa @™ (Fibreglass) : 3% ITaT STe = ATy 4ve,
SatTEe- A1 TR & R gE fog Swmr # S A
ggole ATt § & U €| AT # frEar & SR 9 wgay
ERCHEREEECIEEIRA
= AHE & o ITART @ AW ATl a8 §gA9 qrt
450°C (842°F) A £

WEAT T IcATE AARH THT Bl {9 Tel wid & |

™ g (Glass wool): AR X ™ g #efad, aear §
HIET ST aTelt a%g AT (et 2 aran) gfar &1 I fafva
AT (0.5" & 2.5" @ &1 AieTs) § &% & A1 & | T8 g Hi A
& gahel & arg fAfa ae, G T § emar €|

AT S H AWTEAT GALATs AT ST © | (afs arg forar
ST §) € SHIAT FHIH FIA THT TEAT T FTA G50 & T HF
S H A9 & forg dome & ot €1 ww fafie wrew 7 of
gar 21

FTT I G THIY & ITANT & oIy AT €| U &= &7 S oraer
ITANT FH ATTHATA AT IHoTLeT § 1T & I8 ATFAT & forg fFwam
STAT & | gAY THX FHT ITART ATIeA? AR TH F T Iea
% forg famam straT 21

ggeeY arft &7 'K' &% &

T 9 1 0.230-.27 Btu/Hr ft? deg. F°/inch.

(Puf) : seiféT & &t aredl At T aeY T § I
At amft @ gadt fafy €1

3 A8 % TV & forg ArgEEEaE-R11., F19E 3t 1@t
T ITANT 34T Srar €1 41 &7, Fiaal § g9 9 F ITee e
g (F7 swar % fom) e R (S=7 swar % for) qet ave
TeTY (TATA) & SHIT 3T TEAT ALY | T FMAT & T FHed
# ST STaT € Y I famet # feamar star €1 At 7w Aver
Y STAT & (YEATE | T T aF | AT 797 S B v &
(stterer & @ ok Strar £1)

EH H 91 &1 S TEAT =1ey {4 Fax 6y U &% | gar &
AT T 7| TS S ade ¥ I g A A ©F & GoH
g ST 2|

PUF (ft. 7. U%.)(@WE) #T S9N 0R AWiar a=r o=
Iarel & forg & s w7 & & oiar & =it a8 rfde safy
& forg arwT &t gAY TEar 2|

T H T JHAH € &7 AT B fHemr S € 6
fRamaT STaT 8, 39 &9 & &9 gty & fiaY arfieew &% F
FTET AT AT FEA § STAT AT A1 | af awy srfers
& AT & AT " HedT | & dI & AT € ST S &t
STAT & | AT dF & ARST Wl aiSt & a1 TSt a%e o
Fa< foar ST =1fey atfe e & forg smavesd siaa &t |

T v fasm & Al (Method of laying duct insu-
lation) : & Sae I THY HEAT T THIAT TEI ST &, AT AT
T 1 I o @war €1 JfF a7 G et i
sfaereft €| eaifs R 7w doae i & awar & at w9 &
S % WA § QYT a¥dt I FrfRu | 98 Hadre # s
T FIe TFE T I T AT & 3T FT Hade & o
ST &1 3RV dt UF arerde e & 91 g § A arey
AR & =7 & &1 Fear €1 gEEEI & w9 H AT AT
HATH F a1E Ade B @R AT ST Thar )

faraTRa T #T ST & @ S a%ar € #itE T8
FI & | fagaa &7 T I AT AT € et & o fagEa &
T W X G ST €1 FAA F UF Hie & deArar v
T AT ALY H ATIRIEAT 721 8l &1 I H e
AT ST AT g1 FATST & a1 T o621 ST &t € |

v Rifert 1 3239 (Purpose of false ceiling) : aamggfaa
gaT ATfd =X faws & afowrei § Avew g ot € S}
TATIF (T BT § T FAT & IR e gt difer &
IS Bid € oY fafvw o oied & sl & fou % ave
e Suersr gid & | AT gar e & wred St a% qa
famr sro | wrew e arargEod gar Wi T g &
forsror & Dbt &

= |, fastelt &1 IwnT, vy, AT faRE Iamed, fawE
T, dleesT, TfA2rer i ST ShEat |

96 FrETET FIOTET U fame ;- (NSQF) - s 1.12.37



aRe=, ot ®1 ST, sy, wreny faee Samew, e g, diew, afewty s sAEr derEat
(Introduction, use of electricity, molecule, atom, electricity is produced,

electric current, voltage, resistance and their units)

s 1.13.38

farsTelt o g#T AT T &1 AT I FT HGH ITACA S 2 |
it femaTg 7€t AT € dAfm gwrE § 3 uferfa wegw & o
AT &1 oAt & FAT & 1= w1 4G %, Fo7 FoA7, TA@E®
Fat, AfEE F=t, A S AT T F dULa FoAr e
g afRafdd e St €1 go €7 § UF TRAT ST st
& % | I 8 €, UF HOode AR a0 UE qeeT
F qfE F AR A IAA &1 W FOAAE A& 2 |
T ST & AT FZ AT 7SI Bhar

ettt #1 =0 (Sources of electricity)

I (Battery)

et foga o=t & TEEfAE St F € F GUL FAT § AR

ATTHAT T4 I¥ I IMH T&T Hedl &1 aedt F1 ITINT
SATer HaTEd Y Foragr=ead ofe § & Smar &1

S (Generator)

7% TF WA & S AifrE I # fAgga ot & afkafda wdt
gl

T UF HeAET G § & ITANT Fh TF T &7 & a9

IAAT € A uF suAus SR el 5w fAfyr &1 swi awE
aoft 7 F AC ¥ DC FAReT-q1a¥ I F¢d & |

Eci L RGO K
HECURIEEE =t T)
TEATY] FHoAT LI
AT FAT B
A Tl
fastett ®1 STt (Uses of Electricity)
1 W& - o
2 FET - &ex, a
3 L e g
4  d=HYor - goFgmied, fore, &
5 @\ I, i, AT, arEeas
6 #HAST - e, e, &
7 e - o, it e
8 Tt - Aedr =l et
9 gEE - ST gEE
10 srferrifree - gEEE, =%, dfesT, AfesT # TH

397 (Molecule)

Ft qaTef BIE-Sie U g aATg AT & | Gl of @erd A
I ieT e Sad qor aared &7 o1 S €, ] FEArdr € |
fareft wamef % o1vp, ST ST U qEE € | WS o H qA
Terd % wWifa® HY TEEfAE g e |

qTHT] (Atom)
o AT A A A Ed # A

i g (Proton) : TXHTY & § = § AT SFEM & g
FET ST &1 J& LA & AN § gar &1 W Ster
TAGH UF TAFE ALA T0FKe A0 JorqT 1840 TAT WY &
AT STEFIEA & I & a¥ee &1 HH qATHSF AEAT
giar £l

i =gt (Neutron) : 978 TF qa &7 & S{ TATY & ATHF |
&1 7 AIF | TSl & ar aoft & yrford o sar &1
IHFT S ATAY TSI & | TE FAM & AT TAIA B IITAT
gl

i g™ (Electron) : 7% stfer ar nfasfiar seagm &1 =
faferer Ferert # Tfos & 9T o qAAT AT §1 A"
FHUTHE AT RO FXAT & | A8 BTEGIT T X &
1/1240 aX1&T & I8 @ 1.6 X 1070 Fame |

foree Semew ¥/ # @ €1 (How electricity is produced)

TEF TEATY & WA | fagd oA gt €1 A% sodgEl & €
7| F 90T AT fRR ¥ & WieE & ¥ H S A @ A S
AT € I% IAFE F&T AT & | TG qATeHF & A Foag™
SRUTT SATA9T € | aTel 9ol §IT el Tfd AT TAFTT Sraie
T JAAT H FH AT FSTAT AT & AR T Faer At e w
AT &l &1 ST gl & T&T TgrEt & d&r & &9
gt &, a7 98 U TNHE AEw gdr &1 gae | o9
AT gl 1 HAT STUF ST & ST g Y T H &
Sl &1 39 A% TE] & faSedr #1 Iened gar 2

o o= sttw dwtEat (Electrical terms and units)

famgar & wm=m (Quiantity of electricity)

foRelt off =T # e H oTfeh (A ST &t AT & a¥rEs gt
& St u% dhe ¥ 3@ T off T & yarfead eid €1 Q)
AET & ARt form T Twe €|

Q

GE) I=7

Q=Ixt
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FE Y S| THE FAW & | TN 6.24 x 108 setargit # ffed
ATEI & TIEY &
F@™ (Coulomb)

weh farger afaer § afe gefir 7 faegd sare o d%ve @ et S
&, dt 30 UF T FeT A1 & | 8 U gdve (As) =T
ST €1 3a% a9t g THEY Her €1 (AH)

1 AH = 3600 As (aT) 3600 T

forga nife=tt = (Electro motive force (EMF))

7% 98 91 & S 3R g9 a1 | A% F Fwr fFt off @7 afde
H T gl &1 JaTed Feal € 36 ‘B § T Fed & | 3
TS Al 2 |

fexfast s (Potential difference (P.D))

3aH faegedta wifast & sfawre &1 /1T |fde % 3t fagen o
strar e | ferfast sfara EMF & 2H9T 7 8t € | atee i g
& ferfast siawrer (P.D) er Simar €1 g7t V & Sefia & €|
T (Voltage)

7% gt ferfasr, 3t amet an | i g & di = §1 3
ZHTS diec & | FlceHIET ST ITANT ateesT & AT & forw f&=m strar
g MY 5/ gwIre e & o g Sed @ |

ae (Volt)

T8 T THE T FT T6d & 9 1 ohm), & Tfa<iy & s
T 1 TufiI it 9T JaTfed FA 9, 59 1 diee &7 fRrfast s
FET ST 2|

g (Current)

7 felY oft dhesex & ol #T yaE § S arr FEd €| 5
& e fSta foram strar & o |+t grg uefiee € | erfe &1 SuIi
gfhe & ary Pt § shese Fa a1 &Ry &t 79+ & o G
ST 2|

TR (Ampere)

Sa foredt dhedre < & faeft ff Te @9 9 6.24 x 1078 33ag™ 0%
AFUE § JaTfed SidT &, a7 ITH YT AT F¥e UF T € 1 a1
afS Fedex F Iy 1 T T aF ¥RT AT Fe 1 wiER )

wfe<tyr (Resistance)

IE UF TETH & 00 & S 37 AW § AR & ware #v a7y
FaT e | g0 afay Fed €1 28 : R, & IS #d € Y ghTg
A (W), & siied Hiex FT 5T gfa=ier &t 7ma % forg
ST 21

R (Ohm)

afT Fegwew & 3t At u¥ ferfasr oA 1 aiee & i ga% arey
T gRT 1 TEER 2, a9 Fede? & gfady 1 dey 2|

98 FrETET FIOTET U fame ;- (NSQF) - s 1.12.38



rer &1 fEm, VLR & S @y i 3@ 9w, Aol 3w g |tke & sw=(Ohm's law, relation
between V.I.R & problems, series & parallel circuits problem) s 1.13.39

e & s (Ohm's law)

V - diee dieest &

| - oY & gRT |

R - sfa=ier #t vefigw &

foredt +ff dg wfhe § famga & @A ATIeve SRTHie (T, uTeT,
sfater) U ey & g9y fAfvaa giar €1

gAY 7= (Basic values)

e faga % ATy & & FEA & oy, I F A F A<
& AT H AT qHeAT & |

Fig 4

\\\\\\1 ///////

c
WSCN1133914

ST HT T - ST gTe - FreasT
EEIEIRIEL - TS % JATE - YT=T
T T STI=LT - TS % JATE - wfary
| e
Fig 1
=
Fig 2 .
200
U
100
0
1 2 3 A
|4>
N
T o
\ g
| —= A §
=
Fig 3
+ @7
o—®
R 2
o S
- 3
E

g (Relationships)

o gfaerer fer foram Sar € ¥ aiedst & Jar &, T off Jgdt
gl
IxV
Ife Fieest R T gfady § geq, g & F47
1

Ix —
R

stEr & s (Ohm's law)
IUIh &7 deael & 89 ol & e ara g € 5 e &

v

%wmaw%lﬁﬁhﬁ aer W & s V = R

e 1 Foaw s @ o R qmows | o 95 oy
| TR ATAT LRT AT $ta¥ & He srganfas® gian
F SR wfeier & SgerATgaTe gt

Wﬁw%a@wﬁ%

IR

e aedl &1 9T 0.2 TN S dicesl 3.6 diee 8T & | ao &
forerme &1 gfoda Rsa &< | Rar gV =3.6 Vaiwl=0.2
Al

RAaare, ffareg V=3.6VaRi=02A

@V =1xR
36V =02AxR
3.6V

gafoy R=——="180hms
02A
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U fhTie o § aieest 31 as 10.8V @ dieast 12V e T a1y |
gt aTf s #i | (Fig 5)

wfe<tyr 1 St (Resistance connections)
V - gl (dtee H)

R - wfaeiy (few #)

|- o A (o )

it g (Series Connection)

Fig 5
V=12v
10.8V
LAMP
VOLTAGE = 10.8V
o VOLTAGE
DROP =1.2Vv -
v 0.455A &
o 5
g
B
qleest # AT =12V —10.8 = 1.2V
Tt T TS it Rafast aT Far Smar S\

IeTETT

Teh ST T ST {¥eh Taier 0.1 3eA & | Sra=Hl areest 12VeE |
aTer iR & St €77 20 amps T A 4T & dleest ST
T 2|

&

FioasT # HHT = G X ATATS Tfaare

=20x 0.1 diee

=2 e

331eX (Fig 6)

T FT ATARS Ty 2 AeH & | o Tk ael &t Ifaae 10
Areq Siied & 7€ 0.6 amps 3a1 €| Fe& &1 EMF #1 &iat 2|

ferfast fae P.D = g1 garfed x gfa<re

= 0.6 Ax 100
= 6 volts
V.D = g wafed x Jet &1 stiafRks wfatey
=0.6 x 2 e
=1.2 e
&< #1 EMF = (6.00 + 1.2)V
=7.2d<
Fig 6 =
— %
Joo of |
| |
E——

R - INTERNAL RESISTANCES = 2 OHMS
R a- EXTERNAL RESISTANCES = 10 OHMS

WSCN1133916

INTERNAL RESISTANCE OF BATTERY

Fig 7

| -

R1 }—T—{ Rz }——o0
V1 \

| 2

u

R1._ |— ~Roe

WSCN1133917

For Sfaerer T Tfa<re & a0 % a¥rEe gar €1 UF o ar
Hft FAFT § T8 WK & 3Ad , AL Al & YoATd & ST JTav
g v w+ft e & sifaw & sifaw ger gtar €

AT AT HOT FeAaRTT H [APIAT:

o FW W & HE O YETRd St |

s TAF e Y, A F qfawry sgarfas gtar €|

© AT A | diees F JWT o1 aledsl & a¥ray g |
o o wfary |, @it wfadat & @ & avEw €|

| =1,
Vo=V VL
R =R+R+ ..
qEHTaY F (Parallel connection)

HHATATAL FAFIA & ATE o YA AN ATAH T gAY & A1 T
gt 2|

Fig 8

WSCN1133918
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TATHAY FAFN 1 fagiwany (Features of parallel connec-

tion):

YT WX & AT & T aTel FIE W & Ffaere 92 s
FT 2|

©  TAF IS TR AT qHI & T Afehe T¥ AR drees % aeraw
gl

o gfée # qa@ SIE IfATre #t a1 § TFH AL HelaorT
FT Tt TfA<rer SWAT BieT &t & |

o AUMIAT # FoT AL FT ATIH § TREARE TR § T+t
sfete & Sfawer & a0 % avEY giar 1
I A A

V=V,=V, ..

1
=4

-
s

11
—=—+
R R
SEIEEA)

4 SYET 1Y 6 =A&T & 37 Wfare Gumia § I gU € Fo qfary
B AT WY

AT R _A ohms = 2.4 =1eq

I

(2 AT 4 g F Y Tiaren Ft TH 6V & 9T F THEEL A
FEAT @I |)

— T Wiy & TUET oy |
— ol e HIY FoA Fe A ForT |

Fig9

I Ry =2Q
< e aa >
V=6 5
RESISTORS IN PARALLEL é

&
T Tfa<ry

1 1 1
- = 4
Ret Ri R
1124

2 4 4
=30

4

4 1

R,.,.=—=1—

tot 3 3
| =1+,
ButI1 :i = ﬂ=3A

R, 20
=9 =8 _q5a
R 4

I total=3A +1.5A

=4.5 Amp

H AR |

wom # f3g a1y afeien oo % fremie & A s o=
FE F T STHLIN A GTEH & T, ATZIX AN & 7
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WeR S TToTAT & A forege wifw, st e saes g (Electrical power, energy and their units,
calculation with assignment)

v 1.13.40

V - aes (deE) V

i - Fe gl (TEER) A
P - ufth (3T, fetamge) W, kW

Fig 1

O

P=vxI

WSCN1134011

W - %7, 3=t (are, weT, fitare Her) wh, Kwh

fomga wilw (Electric Power)

7ifr® st § eu il it & A # aY F w9’ aRwiEa
foraT & | wifve &t 31E are | o faga aRwyr & farg ofw i
THS 1 9Te gl 8 | Ji® st § 1 aTe UF a%ve | 1 fiex as
A &t wreARa #3 & forg 1 Naor gr o st arer st
2| uw faga affe ¥, seagmifed ao sfawry ax fAe=r #zar e
T T AT & | FTE FA # 3< qfhe & yaried g+ areir g
T O fAR XAt € | 519 U atee &7 & a1 9 faga i yarfea
FY % forT 1 Tefiae e T HOT a9dT & dT 1 1€ €T @ gafery

qra¥/ Witk = dleest X €T

t - &\ (%) h P=V x|
Fig 2 aifth aTe & = aiceot, alce & Y 9T wefae &
@ w1, 3= (Electric work, energy)
farg wfes =it awer & faga #rf i It S et &
ENERGY METER Eb"l't‘fﬁ'l’cf@%“@"ﬁ =5Tﬁ5mﬁxwﬁa%ﬁ
W=Pxt
— - sl 1 S YT #2AT € 1 aTe x 1 §4e St agd & BieT §,
w_J - F’@ " ‘ J  FSTEETE S 1 ATe Her v 1 fhdtare ser T ST R s
.+ e e = g’ %l
ENERGY METER g
H
Table of analogies between mechanical and electrical quantities
Joa'F’ N Freest ‘V’ \Y
AV = m/s 4T | A
qu t e qu t e
m
afE P =F xv N — e P =V Xi W=VxA
sec
It =FXxvxt j=Nm FAMW=Vxixt j=Wxs
W = VI \Y, = IR
= 2
b _w
v /
R = +WR
R = v / - Vv
/ R
_ v W
w Y
_w _ \/E
- IZ B R
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= 3600 aTe &Fe
= 1000 Wh = 3600000aTe &%

e : 3 AR Tt & wgEr sl @ua w5 g, It
ook Wi fohent ae wer # gt #)

1W.h
1 Kwh

SEIEEA)
1 =¥ 0.25 TR & oY a8 ¥ dies 240 dieed &t at o
# qfay § TEA Tl 9T A T Fifw
P=VxlI
V =240 Fieed
| =0.25 g
aa  orfeh/ TTET = 240 At x 0.25 THiER
= 60 ate Tefiaw
T¥g 1 e = 1 aee x 1 TEfiaR
a9 grax/ wifts = 60 are

2 10 siigr wfeier § 15 TR iRy Sadt & a1 @ud gg amaw
1 Troren frentare ® A

TEaT R =10 ¥ |=15A
agafe=VxI=IxRxI=12xR
ae atfer = 152 x 10 = 2250 Watts = 2.25 kW

3 u% a9y § Siwes F 200 9t d TF I & 0.91 TR
T @I il & TTe Ted 12 6 FT ®Y a AT ST HY TUEAT
FfT V = 200 Volts.

Fig 3

A\

WSCN1134013

| =0.91ufEER
t =124
a9 9E¥ =V x | = 200 dieed x 0.91 uffme = 182 are
A FE =P xt =182dmed x 12 %€ = 2184 1€ Wi
4 UHFAEA IRT FA FRAT1E 1.5k Ohms/0.08 A. A5
#Rmmmn g2
e @ :R=15kseq ;1= 0.08 A
AT FAT S : P

V =R x| =1500 31tew .0.08 A = 120 are
P=VxIl=120 a=.0.08 A = 9.6 W alternatively:

FETET TOET UE om0 (NSQF) - st 1.13.40

P =12.R = (0.08 A)2.1500 sfrew = 9.6 W.

5 R HX ik A0 FoE A T Fage s/t
FERA 110Q wfeter & &y 220 v A«tE & 21 & |

faga s #1 wfawy (R) = 110 3frew
T (V) = 220dt®
_ Vv
& (1) = =
_ 220 , o
= 0 2
oIt (W) = VxlI

220 x 2 =440 are

6 F IEY A HI JRE =T 1000 W, 180 atee #t e 240
V HETE | AU R H S g0 ¥ SR R yarE i atwar 15

ufREe #)
FAFNA = Juft w9 §
e arger = 4
Fex M qET (W) = 100047
e dtest = 180V
e At = 240V
V2
fex #1 9 (R) = —
W
180 x 180 324
B 1000 10
= 32.4 stew
et ety = 32.4 x 4 = 129.6 e
: Vv
Fof e (1) = 3
240
= m=1.85‘2‘w
For T (W) = Vxl

= 240x1.85=444 a1
7 af¥ 40 e i wRWE 90 # 0.10 TRER oy T & at

I/ B A A T & TawTHar ENN?
AT Y arEw (W) = 403
T=|ﬁ"c’(|) = 0.10 TfErEr
w
et (V) = -
40
= W=400=ﬁm

8 15f=t ¥ forw 15 HP ey Iam™ 9¥ @m0 2Rty At
e 3 6 &2 #ieX T« a9 Tt A v 3 F wiw gie &)

e ¥ 9T (w) = 15HP
= 15x 746 = 11,190 aTew
gfafem & ae = 11,190 x 6
= 67140=  67.14KWH
15 fa=t & forg @ = 67.14x15
= 1007 KWH (or)z#1§ 103
gfa gfve ama = Rs.3



1 s (ASSIGNMENT)

1 [ ror R =40 wew V. =110d
\\\\\\I/////
h I = 6.5 TfErrR | = 4.55 ufir
Y% = e R = Arew
VOLTAGE § g
2 Fig 2 \% =6 Tiee _ R = 250 3Ted
Fig7 \\\\\\\'//////
I = 0.5 TfEER | = 0.44 ufeER
s R = Aiew \% = Ao
é VOLTAGE g
3 ., Y, =220 dtee :
ig
\\\\\I////
R = 820 e I =11.5 gfeER
Fig 8
| = V  =380dwe
R [ R = ed
4 | = 4.5 ufire
\Y =220 diee
: R = 22 SfEH
i R — ﬁ Fig 9
R @ = 7.8 ufeE
: I—J" 5| (@ E)
5 R = 50 3frew -
\Y = Bl
\Y =220 diee
| = ufeEr
2 fasd (ASSIGNMENT)
1] Fgr R, = 12 sew s V =80V
R4 Ry R : R2=223ﬁg¢[ g - I =2A
‘ R | R, =24 sew A # —Vi——| —v:— 5 R =30dew
| R=__ fewm ! 3 (e )
2 R, = 15 wex = s
Fig 2
1— R, = 253t
(AL o[ Rz ] 2 _ = .
v v V=220V Fig5 Ry R, = 6 sftew —‘Fn o
H _ aralle
v | Vit v R, = 12 stew <"
| Vo= v | R, =18 vrew
3 V =220V g
Fad R, = 40 sfrew R=__  «mw
V, =100V
— V1 — Vo g .
. | (e )
2 R=__  «rw
104 FEITAT FOET T fome ;- (NSQF) - s 1.13.40




6 R =6 =ited 7 R, = 40 sfrew
R, R, R, #MIAT & R, = 60 sftew
R, = 12 siten V =220V
" R, =16 sitew : :—2
g |
R3= e I, = A
3 fraawt (ASSIGNMENT)
1 Fig 1 Waﬁw 9 Fig9 P=100 W
) I =0.136 A t=1s%d
T a@wRwv=220V o g
P=__ 4= ; = kWh
2 P =5004dre 10 et @ud
‘/ v I =2.27A EW! = 1 kWh
N V=__ vV
| AP =100 W
g g t = hr
3 Fig 3 P =750W
) | = A t =45 min.
) P = KW.
N P =60W
V =200v 12 FSAT HIET FT ISATH
R = W W, = 6755.3 kWh
: are g Iha W,
=6759.8 kWh
5 t =45 min.
5 s | =0.455A i p= KW.
R =484 =ew
13 gud & g3 e
§ P = q7e Fig 13
— P’ = 6.2 KW
t =8+
6 Fig 6 P =550W i § gﬁ-@ékwh
= 22 s : = 1.25 =
| = A
B ERA
= w3
7 - P @ud = 1.8 kW
1 v = v %1 V =220V
8 Fig 8 | 99d = A . % Ww
P =2 kW - =1 kWh
b V, =220 v-Ee ST & ¢ = T
220V2kW g %ﬂ'{aﬁé\_’f -
4 R = W
FETET TOET UE om0 (NSQF) - st 1.13.40 105



TR W07, W AR AT Wk AW g wH. uh. IAtw (Magnetic induction, self and

mutual inductance and EMF generation)

v 1.13.41

FHEHR 90T (Magnetic induction)

S AT F AR F ST & I AT AT € A1 IH A 0= a9
= AAT & UF JaF F IAAGT Ale & gHS 4 BT & 9 FeAT
T UTF o © | ITAAA, ATS o ThST H STIAT AT ATH G
FIA G UF AT AR F gHS W UF [T YT IeTd HaT & AT
gar & fafRd SHdor & FHTET FaF AlS HF ghs B ATHUT HLdT
€ JaA U0 F GaF F AR F ghS F G A1 ATAvAHAT TR
T |

faferer frg ATaw aTel ST §, AXH AR F T & gHST FT
ST daTE & ¢ AW & ary fahan sirar & s Iwarnr e 1y
aF T (A SATHY T FIAT & UF T H7 gHeT Jaahd I
% fargia ¥ # #=a &

g & F 90 (Intensity of magnetic field)

AR T (SATHIOT AT SfaEdor qer) F T T g g 9% Fw
FIA AT A FT AHT & & ATFAT FeT AT 8 36 T H &
T ST & ST g ghE Wh/m 21

g e SRt % R e f=w (Principles and laws
of electromagnetic induction)

TRTEAT GTLT & A ATl ATt o forg 1S 7 fazga gashrr o
F fam oft @ gt 21

R #F fge g ot % fem (Faraday’s laws of
elctromagnetic induction)

HTR & wEd T H wwT o € % o oft gae ware & afde
F FEATa % AT ST @7 € df I6H TF . UTH .U, g/ SR
gar 1

fadi e qoer ferw aarar @ & 9Ra Sow o, & ol
TR forshot & aRade &Y 3% % arEe &ar €|

nifasiier w0 & %@ EMF(Dynamically induced EMF)

R emf# srga IRa emf &1 Iarew ar at wfasfia =a & G
I JEHT & | qTAH B AR H¥h AT LIAL ATAH
F FIT BT TATE H JIAHY (AT AT Tl & A ATAH ATl
Femf TTATARA Far & at emfHt wfasfier & & $Ra Ierewor
F ET H FBT AT & S - AT

gifersm w0 & SR« .ow.uw (Statically induced EMF)
TS FAFT T TEAT T §.TH T HT IATE SIaT & at g4 A1 i
* w7 7 gifers w7 § 9Ra §.0HTE F&T T € Ieee
FAEAC RS

dfer w7 & 9fa £.07.0% (Statically induced emf) : st
SRA .0A TF TF FaaT &7 F dged & HIL0 R HSde
# Feadr € at R & faga gawa & faw #1 9w #3 gy,
IR § U .Uw i giferss 7 & 3R $ .o uE Fer ST &

106

gifers w7 & 3R Suaue & 3 ywr f= f{Ju o -

1 T ARa E.0H .U THHT IATEH UF & Fet/Frser | A S
gl

2 qREE T A 0. 0E SR IATEH G & FarEer]
Fea | faar Smar €1

@ R« (Self-induction) : © @fée & fara wmawT e

IETEA A9 BT & I Afhe & ST o YaTe 34T afdhe § uF

FATT IS F TRAAT F TR @&T I3 & |

foreft oft vy, e &b it fewm adwre yare & fFow & futfa
il & UF TUF =I5 o | ATCAS o AT AT I &7 &7 famfor
AT & AR T T 8 1T & S Faar & 7 § HL T (Ao
9 FEAT & AT T AT FATH ATZAT 6T L@ FTAF % 55 & e
F T fawdTe FEAT € ST & 3 are & 9N A #¥d € 5%
AT & ATAT § TL FIF & a7 TAT AT T S |

TRERE w9 & 9Ra £.09.9% (Self induction)

e F fwgaR aed 7 U $UR.UE 9Ra gt & 9 &
TR ST A B ATAT & FAFT AT (6 § ATAT & ATAN &
Fe AT & 3T £.0H.0%. U a1¢ {6 & IR gt € g8 @-3ew
T ST &1 (Fig 1).

Fig 1

0 @) gl

®

+
WSCN1134111

TRER®E 9397 (Mutual induction)

ST &1 AT 31 & SATUF F15e TF AT TaATE FRT UF @79 S 8
& At 37 e QTR U0 &Y T FEd & | IS STEHHT, HeX
STe A Rt off ot g wes &1 gt st freia € o
faeft sy g & & AT T AT & | AT UF Feelt A vared
#TRT I TR U0 7 TRATT T a%aT & SAf alees i UF
qaT 2 & = H IR Far |

Fig 2 #Famarer L, & @& aeil 97T o =1 AT Jaehtar &ry e
FXAT € o & T gaaT &7 § ot & ot fF Fea L2 &
&I T T @ T e ReE 9o M gee # Jaw et e | N,
# 37 qeEE R0 Bt & | Bl Feet F1 g FeA § A "qaer
Bl & UF gAY & gt a¥ T a2l



e S M St fF 37 Fefort & wex &t @ 3% uF Fe
ATFE AT HIF T AR FSA & THATSAT B0 T@AT HF ATIAT
% EIRT AT AT FHAT &1 A fF fHwET F g €1

Fig 2 MUTUALLY COUPLED
L colLs .
N
D )
O
@ ) (
N1
1 N2| L2
O O
N Ne——
~
3
z
MUTUAL INDUCTION BETWEEN COILS 2

Tt FlT FEFHT UF GAY & FHUY UF AT 7H A8 & B H UHAd
BT ST T & forshot & o et off TFaTe & &9 # 39 a1
& "X IIFRIA B & forg T@m e, {6 &t deelt & 7y uF
qut e fordhet § qreetia SRer M & At gar 2|

nfesfier 9« £.ow.w. (Dynamically induced EMF)

FET (Generator) : g sMReT us wefia & St #ife st
# g oot § afkafda #war 21

MeeT #t fgia (Principle of the Generator) : SFReEX &7
F1 HTR % fagd gaatrer S & farm & fagia v et waiae
% forg Swft et €1

e # g gEwm Svwr fw (Faraday’s laws of
electromagnetic induction) : o€ & o &

T gy

o St oft shesree/afde & v 7 i Tedar & a1 s § uH U,
SR gl

fadta faaw

s T UER & IRA STATE. (e) F IRATT woAa forhet &
aRade #t a¥ = [ #ear €|

ZUATE. % W (Types of emf) : = & fAawT & AT,
UF § .00 0%, H AR T ST AT €, A7 A FedeT A gEa
&= % @I A, AT fRR e ¥ o forfer & aftada g

nfesfier w0 & 9@ S.ow.uw. (Dynamically induced emf)
- 39 ferfa & 9Ra £ o7 v us e gaa &= # Fedey &t afd
& IO el & it fF Fig 3a # fewmar wn € a1 B gea
& 1 T Fr goriar & = 5 Fig 3b, & fwmar war @ 9fka
£ UH %, & Tfasier € & SRa unuw #=d €1 59 & Fig
3a ¥ Fig 3b & f3@mam m & | Fesex UF § U0 .Uh. & IRT
Fe % forg gt fefa & oot I@Tstl &1 FTedr € ¥ UF § .09 U,
Y guferfa et G & g2 & fraiaer & arft st & 59 i
F ITAT DC ¥ AC ST¥ex & faga e &3 & forg famm
ST 21

feafow afRe .om.uw. (Statically induced emf) : & #eer
T 9T, o UF. UF R Feaey W v ot & qRada &
FOT &1 &, it % Fig 4, § @ o €| $uaus. & &9
# afa €1 Fig 4 # g 1 #f¥ 2 fewmy 1w & uF gav & et
T F TR q9qT 3°% e fagq day A€ |

Fig 4,% 1gaTe, 919 a2t (DC) ATt &7 ITr avset 1, § fam
ST & aF =9 S & @8 FXA T G & THT Had FEd 2 H
gunus. & IRT fFar S| ot & @t ' v @ 499 oar
ST, T FaT3a 1 G (AT oo wen R o1 g &t S
g Y FTE § F1E .09 0%, IR TE 0 | £ 07 uE. H Fae
a+ft Ifa T ST Ste e # #i TRkadT & S mEd &
dfdhe & 97 a1 91 F W BT 2 |

Ffors w7 & St 7 f&T it g o1 a%ar € A =@
1 %0 AC d<IE & ST ST ahaT & siaT f& Fig 4 § fIam
& | T0% T8 FATE 2 HT AT SRA 3T AT et s & Fmger
1 7% AC & & ST &1 ST aT-arl & Tl TaTe ST HIdT
& T TR 1, TR 2 % Aty o &l 39 Rwid & v
e & T Srar €1

Fig 3

MAGNET STATIONARY. \
\ F

CONDUCTOR MOVED DOWN CONDUCTOR MOVED UP
(a)

CONDUCTOR STATIONARY.

MAGNET MOVED UP MAGNET MOVED DOWN

WSCN1134113

(b)

AC
SOURCE

o

AS AN ALTERNATIVE USE OF THE AC SOURCE
(AFTER REMOVING BATTERY AND SWITCH)

WSCN1134114
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Tifasfier w9 & 9fva £.ow.uw. (Production of dynamically
induced emf) : SI& &g Y ATAF FEH TATE F FTedT 8, Al
nfasfier ®7 & 9T .09 U%. 7 ITTEA SidT § IS HeFaT F
gffe de & a7 I€ .00 .U%. UF TaTEs & HIL00 a7 & Tfagiie
w7 & 9Rd uH.u%. F 39T ¥ forg, sawEsEan €|
o FEHT AT
o HEFeY
o HEFeY Y AR &7 & drT qrae Tfd
AT Fede & & I | UF qT9eT a9 V' q1 FoAdr & ar gk
ZUAUE. ‘@ 'l

= BLV Sin6 Volts

et
B = T@&T T U9, SHAT H AT AT & |
L = e § &7 & Figaed &l T dar5

V = &7 MY FedeY F §I9 araey 3 dey/dwg

0 = T8 FV o T FEFT IHT T H FHedT 2|

Fig 5

— DIRECTION OF FIELD

C

+ D
3,30° B
° 18 A E\225° 270° 330° /360°
b

0|30° 90° 135"/ 1

180°

H

(b)
PRODUCTION OF THE SINEWAVE

WSCN1134115

T e TRy ¥ 9w dewe & ex fafa & forg, aft=wfera omr
Y ST GhAT & | W T qT B AT I 9 wire 5 o 2 |
AT T AT AT &1 Tfafafee Hem|

UF FHeFeT | .00 U Y07 § TN TF & Te Ad I8 I gaa
&7 & N T S gat & &= gaar €| Fig 5

78 J%fer® &7 § DC ey & F#gex (fastelr #t oy #1 &9
FEAF & AF) F T T F I gwr § qRkafdq war 21

AR & Fifew T &1 =W (Fleming’s right hand rule)
: foefier ¥ & S UH.0%. o 5 HET §RT TE=™ o
TqHAT & |

3T BT % SRS ST HEAAT JAT U TAY § THHI I 953 |
3T BT & S ¥ aTfew a1y &Y AT el &l UF qoY &
THFIT 9¥ @ 47 % Fig 6 # fammar o & & aof+r yame &t
fRom & & 311 sivper Fewe &t wfa A1 e # & o i S v uw.
it faor st St ar SeE & g wer Selt 3 Far 2

Fig 6
MOTION OF THE CONDUCTOR

DIRECTION OF
MAGNETIC FLUX

DIRECTION OF CURRENT

WSCN1134116
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