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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
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zHE & et & e (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 |

Fafteor (Classification)

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

TS, SHATT AL T &7 AT & qAF |

T |@rA® (Derived units)

3 ATAF AV AT & AT BT & S FAHT (T TeAs[d ATt
T gra AT @ | IaT. & 7w esrser, oA, g9ma, g ge |
AT 1 gonteat (Systems of units)

— F.P.S yurrelt farfeer gomeft & forad @watg, germm i a5
& YAV ATAF FAM: FE, THS A qF0E € |

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

— M.K.S 9urrelt us dfge gorrelt @ o awarg, gormm i
T & YAVA ATAF FAM: W2, FHam i dwe € |

—  S.|. {7 FT Fooi @ Teh AT TUTeAT & &7 § &iar & foras
#fgw A goryd AraF 3% AW AR e e wwe €

AT HT (IO 3T THR & STAT & - ATIRHA ATAF A AT
7% |

TS, FHAE AR a7 G yonferat (srafq) F.P.S, C.G.S,
M.K.S X S.I. % qorsd@ 71 2 |

IITET
@FE (Length) : Ter & (FT9X) aT9 &Y I 1 oaTs 741 811

FfT FIT AT A A HT a9 8 kg T a1 &1 &A™ 0.9 cm
Y 79 8.9 g/cm?® =¥ |

& (Solution)

T 9 qie FT g=@AE = 8kg (A1) 8000grams
T 9¥ qf9 & a1 &A™ = 0.9cm
i & a & 79 = 8.9 gm/cm?

ATd & dTY T T ST FT ST
2 2
_zd” _=x(09 )=0.6360m2
4
GIEREAGIEECaRCE I
i & a% &1 g9« 800grams
= ; = —— =898.88cm?®
qfe & a1 T 8.9 gm/cm?
GIEREAGIEEC IR G I
~ GIEREIGIEECA N PG _898.88cm®
AT & a #7 Ha d’E 0.636 cm? — 1413.33 cm

AT & are #Y a9 =1413cm.

q9 (Time) : @97 F S.|. 7T9% &% € AT S.| & @
SATLTIVA ATAF & | S8 HfRTH, A % ALAIA & =1 & deaw
T 9T 6T % w9 § qfesiua T sar @ | &% S,
fafew «fiw U.S. yunferat & A==t &t @@ AT |

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

FHIE | TS AT forfem Afgw e 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 S Second S Second S Second S
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 THE MY wwaew/avaaq(Measurement units and conversion) s 1.1.03

ZHTE Y AfaTe®ToT (Units and abbreviations)

ATAT THTE THTE H1 AfRTeeor
Calorificvalue kilojoules per kilogram kJ/kg
Specific fuel kilogram per hour per newton kag/hr/N
consumption
Length millimetre, metre, kilometre mm, m, km
Mass kilogram, gram kg, 9
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 per minute Rpm
revolutions per second rev/s
IS TOTE A THE F Wur (Decimal multiples and parts of unit)
TN AT A /A SuwifafeE | Wi e st &-
10% 1000000000000 tera T billion times
10° 1000000000 giga G thousand milliotimes
10° 1000000 mega M million times
10® 1000 kilo K thousand times
10? 100 hecto h hundredtimes
10? 10.10* deca da ten times
10* 0.110% deci d tenth
102 0.01 centi c hundreth
10°® 0.001 milli m thousandth
10 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?
1kg=2.205Ib

1 N=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

1kw =134 hp
1km/L = 2.82 mile/gallon

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

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

Quantity Sl unit = British unit British unit = Sl unit
Length 1m=3.2811t 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
(2 million newtons)

1 Ibf ft = 1.355 Nm

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

1 calorie =4.186 J

1 Btu =1.055 kJ
1CHU=1.9kJ

1 hp=0.7457 kW

1 mpg = 0.354 km/L

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

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
IN =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/m?2. 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 = to the mechanical stress with which the
compressive metre force of 1 n is exercised on the area of 1 m?.
stress, Shear stress Inmany branches of engineering the mechani-
cal stress and strength are specified in N/m?.
1 N/m2 =1000 000 Pa =1 MPa
Heat Energy 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.
1Nm=1J=1Ws=1kgm?s?
Power P Watt w 1 Watt is equal to the power with which the
Energy flow energy of 1 Jis converted during the time of 1s.
Heatflow [ The unit watt is also called volt ampere in
the specification of apparent electric power
1W=1J/s=1Nms=1VA
Specific Hu [Joule per :| i— 1 Joule per kilogram is equal to the quantity of
heatvalue kilogram 9 heat which on complete burning of the mass of
- 1 kg releases the energy of 1 J
Fuel p | gramper % 1 gram per kilowatt-hour is equal to the fuel
consumption kilowatt- consumption of the mass of 1 g for the work
hour of 1 kWh.
1
Temperature T Kelvin K The kelvin is defined as the fraction 27316 of
the thermodynamic temperature of the triple
point of water.
Electric current I Ampere A 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 \%
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)

linch = 254 mm
1mm = 0.03937inch
1 metre = 39.37inch
1 micron = 0.00003937"
1 kilometre = 0.621 miles
1pound = 453.69r
1kg = 2.205Ibs

1 metric ton = 0.98ton

Y 1 Voltis 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 lohm

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)

UNITS OF LENGTH

I

warE #¥ T (Units of Length)
Micron lp = 0.001mm
Millimetre Imm = 1000u
Centimetre lcm = 10mm
Decimetre l1dm = 10cm
Metre Im = 10dm
Kilometre 1km = 1000m
Inch 1" = 254 mm
Foot 1" = 0.305m
Yard 1Yd = 0.914m
Nautical mile INM = 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 &187ar & ar% (Units of volume and capacity)
Square millimetre 1 mm? Cubic millimetre 1 mm?3
Square centimetre lcm? =100 mm? Cubic centimetre lcm®  =1000 mm3
Square decimetre 1dm? =100 cm? Cubic decimetre 1dm®  =1000cm?3
Square metre 1m? =100 dm? Cubic metre 1ims =1000 dm?
Are la =100 m? Litre 11 =1dm?
Hectare - 1ha . 100a Hectolitre 1hl =100 |
2332;2 Ii<r|]I:rr]netre i :;nin ~ éOfsha . Cubicinch lcu.in =16.387cm?
. =6.45cm
. _ 5
Square foot 1sqft  =0.093 m? Cublcfoot. . lcu. ft 28317 cm
Squareyard 1sqyd =0.84m? Gallon (British) 1gal =4.54|
Square metre 1m2 =10.76 fi2 lcubic metre 1m? = 1000 litres
Acre 1 405 1000Cu.cm 1000cm?® =1 litre
=405a .
1 cubic foot 11t =6.25 Gallon
1 Acre = 100 cent 1 Hectare = 2.47 acres 1 litre 1t =0.22 Gallon
1 Cent = 436 Sq. ft. lacre =0.4047 Hec
1 Ground = 2400 Sq.ft. tare Ftor (Angle)
1 Hectare = 10000 sq.

metre
ANGLE

W & AEF  (Units of weight)

i UNITS OF WEIGHT 1 afRfR@mw "am® (Centessimal unit)

1 Right Angle = 100 grade (1009)
Milligram - force 1 mof 1 grade (19) = 100 Minute (100"
Gram-force 1gf 1000 mgf 1 minute (1’) = 100 second (100")
Kilogram-force 1 kgf =1000 of
Tomne 1t 1000 kgt P T @ (Sexagesimal unit)
ounce 1 - 28.35gf 1 Rightangle =90 Degree (90°)
Pound 1 Ibs - 0.454 kgf 1Degree (1)) =60 minutes (60)
Longton 1 - 1016 kgf Iminute (1) =60 seconds (60")
Shortton 1 = 907 kaf 3 g |A=F (Circular unit)

"7 (Time) == (Radian)

Relationship between Radian and Degree

180°
(:E} TIME 1Radian = —F—

180° = rRadian;
T
Second 1s 1Degree  =7gp Radian
Minute 1 min 60 s
Hour 1hr =60 min
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w1 (Work)

wife (Power)

WORK

i

o ©

POWER

Kilogram-force metre/second

Kilogram-force 1 kgfm =9.80665J

1 kgfm/s =9.80665 W
Metre 1kgfm  =9.80665Ws g

Kilowatt 1 kW = 1000 W = 1000 J/s
Joule 13 =1Nm

=102 kgfm/s (approx.

Watt-second 1Ws =0.102 kgfm g (approx.)

Metrich 1 HP =75 kgf
Kilowatt hour 1 kWh =3.6x10°J etrichorse power > kgfm/s

=0.736 kW
=859.8456 kcal |

1 Calori =4.187J
I.T.Kilocalorie 1 keal =426.kgfm alone

I.T Kilocalorie/hour = 1 kecal , = 1.163 W

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

Bar 1 bar = 10N/cm? =100000 Pa—Torr 1torr = 760 =133.32pa
Atmosphere 1 atm = 1 kgficm? 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,b Wall thickness m Metre m
S Length of path m Metre m
A (S) Area m? Square metre m?
V(v) Volume m?3 Cubic metre m?3
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*
g AT (MASS) MASS
m Mass kg Kilogram kg
p Density g/lcm® Kilogram per cubicmetre kg/m®
1,J Moment of inertia kg, m? Newton metre
FEITT FOET T fomE o (NSQF) - st 1.1.03



& (TIME)

TIME

FORCE AND

TEMPERATURE

T Time or time interval S Second S

nu Rotational frequency I/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¥ 3919 (FORCE AND PRESSURE)

F Force kgf Newton (1kgf =9.80665N) N

G(P,W) Weight kgf Newton N

v Specific weight kgf/m?3 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/m?

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 per square metre N/m?

G Shearmodulus kgff/mm?  Newtonpersquaremetre ~ N/m?

n Co-efficient of friction No Unit

araT (TEMPERATURE)

FwTT (Scale) fedfieor fa=g (Freezing point) Fu fa=g (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_ K273 _ o 3

80~ 100 100 - 1g0

10

FETET T UE fom - (NSQF) - st 1.1.03




ara, &, Ff, 9 (HEAT, WORK, ENERGY, FORCE)

HEAT,WORK,
ENERGY

Co=»

AW Work kgfm Joule (1 Joule=1 N.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 J/N.°K
degreeKelvin
Thermal conductivity kcal/mh°C  Joule per metre per J/ims°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?)
1Dyne =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
1 Ib weight = 32 Poundals
1 kg weight =9.81 Newtons
farga 7Tt (ELECTRICAL QUANTITIES)
\% TAfFes qrefRmEe \% Volt V(WI/A)
E FAFgIAIeT B \% Volt V(W/A)
I AT e A Ampere A
R gofags T~ Q Ohm Q (VIA)
e afafes o~ Qm Ohmmetre Vm/A
G EISETI Ql 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,
s 1.1.04

force,work, power and energy)

1 fdwmgar fafofaa s agfom
a 5yards & metres &
b 15 miles #t kilometres &

7 metres ®T yards ®

d 320 kilometres #t miles ®

(@]

2 agferg (Convert):
a 5 pounds & kilograms &
b 8.5 kilograms &t pounds #
5 ounces & grams &

d 16 tons #t kilograms ®

(@]

3 agferg (Convert):
a 40 inches #t centimetres &
b 12 feet® metres ®

5 metres & inches #

d 8 metres &t feet ®

(@]

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

b 2 cubic feet =t litres &

(@]

2.5 gallons # litres &

o

5 litres #T gallons ®

5 fraferfaa st & soe S |

a 120°C = °F,
b 8mm-= inches
12 mm = inches
6 e MY FOA FY -

TF MR 40 miles #F JT=T & forg uaw gallon & f&amer & gee
Adr e |

&1 ST 120 kilometer Y Tr=m HYAT € | Litres # S@e s
T Eq T BRI ?

7 3T 7@ metric @t & British @ forg
Seconds, minutes, Hours

a
b Grams, Kilograms

Litres, Cubic meters

(@]

o

Square centimeter, Square kilometer

12

8 frmforfaa dftra =i &1 fawe 3 :

a km/L
b N/m?
KW

d m/s?
e RPM

(@]

9 SEwFATgER Feffad S.I. A=t # a7 ¢

a @@wTs (Length)

i 34m
i 1.2m
i 0.8m
v 0.02 km
v 10.2km

Vi 6m

vii 18 m
viii 450 m

ix 85cm
x 0.06 km

b g=wT (Mass)
i 6509
i 300cg

i 89
v 120mg =
v 8dag =
v 25¢ =
Vi 2.5¢ =
vii 350mg =
ix 20cg =
x 0.05Mt =

¢ o (Force)

i 12N =
i 26N =
i 80O0ON =
v 145kg =
v 25kg =

mm
cm
mm
cm
mile
km
mm
km
km

mm

kg

dg

mg
mg

kg
mg
mg

kg

kg
kg
KN

Nd



d &M, =T, ST & AT (Work, energy, amount of heat) f smawrEFATgA a8 (Convert as required)

i 2Nm = Ncm i 3Nm = J
i 5B0Ncm = Nm i 23 = Ws
i 120KJ = J i 123 = KJ
v 40J = KJ v 3 Nm/s = J/s
v 40J = KJ v 8lJ/s = J/s
vi 300wh = kwh v 5N = KN
vi 5 Ws = Ws
e it (Power)
viik 3 KJ = Nm
i 200 mW = W )
ix 18J/s = W
ii0.2 kW = W
- X 12W = J/s
i 300 kW = mw )
- xi  kd/s = Nm/s
v 2.108W = mw
v6.104 kW = w
v 2W = KW
vii 350 W = kW
vii 0.08 W = kw
iXx 2x10°%kW = W
x0.04 W = mwW
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FEH, AEAH THIIGAH, ALOH THaa® Je g@amg (Factors, HCF, LCM and problems)

s 1.2.05

AT | Y quf &=mg (Prime Numbers and whole 2|66
Numb 3133
umbers) 11

w& (Factor) Factors of 128 =2 x2X2X2X2X2X 2
FF 98 DI T&AT & Y TS G Ft GHET § 0l e 21128
g | Sereww & fou 2, 61
2 32
24, 72, 100 H&ATHAT & OTF AT HIAT 2| 16
2 8
24=2x2x2x3 2 4
72=2%x2x2x3x3 2

100=2x2x5x5
H@mt 2,3,5 FLE FeATdl & |
T & it g (Definition of a prime factor)
ST G 1L a8 AT & ST STHTST H&AT T HTLH § (FwToTd
FEAT & | IITET
57=3x19
AT 3 3T 9 AT §&Ty & |
qE ATy Y ST H=ATY FHEaTd & Fith 3 3T 19 o srears
gt & ai ® oArdr € |
HETw qHIIEa® 1w (H.C.F) 3 afsman (Definition of
H.C.F)
HeaH gaTIad® (The Highest Common Factor)
H@ATEAT & UF THE T WeTH qATIad® (H.C.F) a8 qad a<t &
il & STf I8 THE 6l AT §eATeHl H qErw w0 § i wedr
g | SeTe :
24, 72, 100 &7 wgww gAmEd® (H.C.F) 51d &3 & forw
24=2x2x2x3
72=2%x2x2x3x3
100=2x2x5x5
TUTE ST AT ST & o € - 2 X 2 = 4. gAfo Aedw
gaTIEd® (HCF) = 4.
AR FATIEA® L.C.M Y afsmew (Definition of L.C.M)
TR aHTIEdE (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
o At demet #t et § ate
7,17,20,66,128

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

Factorsof 20=2x2 x5
2[20
2110

5

Factors of 66 =2 x 3 x 11
14

e 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

2 B
3 3
3

128=2X2X2X2X2X2X2

NNNNDNDN

196 =2 x 2 x 49

HCF=2
e FindLCMo0f84,92,76
LCM =
2| 84,92, 76
2| 42,46, 38
3121,23,19
7,23,19

LCM=2x2x3x7x23x19=36708

¢ Tofind out the LCM of 36, 108, 60
2| 36,108, 60
2118, 54,30
3 9, 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 srqut stifres dwer & e sfer-uris (numerator)
X AToT% (denominator) & |

HI-ToTw [FwTF (Numerator/Denominator)

@ % FIT T HEAT UF GIET AOIF & SAF A8 I9iar & fob v
(denominator) & fae Wit & ATl ST € S/ HI-TUE
(numerator) F&d & | EYUT ATAT & Tt fobe st & faramfora
faraT ST € @' Tt F A F1 gRET A © o W Fed
g | JeTERw

1,3,7

4 412

1,3,7 - 9-rsk (numerators) 4,12 - WS (denominators)
g1

Ut : TR (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 WISt & a9 & | (Fig 5)

1 5, .

1Z:Z , T qUT 3 H gea STqUI & &9 § T a1 o1
asar & | Ssreewr  (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
3 ST =T Ster ST At Sawr 7 @9 Yedr & | (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 wots ara &1 | (Fig 3)

farwr= (Division)

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

Iqre¥e (Examples)

.3 2
. Multiply —by —,
4 3

3 2 9 8 17 _5
- =1

—_—t—=— 4+ — R

4 3 12 12 12 12

7 17
e Sub—from—
16 32

17 7 17 14 (17-14) 3

32 16 32 32 32 32

15



srquTieRt & waTe (Types of fractions)

o TET TYUIE IHTS & DT AT | STEA STYUI & -0
T § 99 Bl © |

o O fHefiogelt e # uh quf Her St & S U Squts gar
e |

FrquttRt ®t wie=w (Addition of fraction)

3T SQUIET & Sied & forg 8" fawes 2,8,12 #T agaw
HHTIAAE AT HLAT A | 2, 8, 12 FT orgerH dwrIada (L.C.M)
T H |
Find L.C.Mo0f2,8,12
Jr 1 L.C.M

212812

211,46
1123

FF € 2,2,2,3
AT L.CM=2x2x2x3=24
IR 2

1 1 5 12 3 10

et —=—t—+—
2 8 12 24 24 24
12+3+10 25 1
24 24 24
STqUTTRt &1 FeTT (Subtraction of fraction)
15 9 9 15
9 — -17—on(17— - 9—— ) ¥ & wery
32 16 16 32

IO 1 gE IOF HeAT Ft "erg 17 -9 =8

I 2: 16,32 %1 L.C.M 32

% d@r 16 werm 32 & atedt € |
18-15
SEEAT AT AT =
32
S : 3 3
=0T L HE o G iy Sied g gy an 8+ o 8 o

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

IITe

3 7 5 9
solve3—+6——4———
4 8 16 32

o femt &1 o wer €

1 gl quis & e

2 adf + denal & S

3 @ft - dwErett # S

4§t 9ot & agaw gaeaas (L.C.M) S ¥ |

&« (Solution)

X071 ot derret T S =3+6-4=5
T 2 1 YOI SIS = 3/4 + 7/8 - 5/16 - 9/32
4,8,16,32 & YR THTIEAH & 32

24428-10-9
32
52-19
Y
33

1
== 1=
32 32

=01 3 : fohT & quiidt # e 9

3 3
=i g 5+1-— = 6—
32 32

IS Y I+ & (Brackets and their solution)

FHT-FHT TqUIT FT FISH & T FILT AT =TT AT © e
T AT &7 & 1fdres gt =res fhw o € | #ew (brackets) atet
Tl % & UE I & |y & 5 & &9 ‘BODMAS' fw
Fed & |

BODMAS o= :

+ B - Brackets - (F#=#) T8 FEAT &

e O-of (#) - lind

+ D -atear (Division) - lird

e M -1 &xAT (Multiplication) - IVth

¢ A -STeAT (Addition) - Vth

oS- ¥ (Subtraction) - 3T=T & FXAT &

FISwater (with brackets) So

syl

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



freforfaa =<or T srgaTe #3r & Fswaret 99 (Bracket problems)
()1 #ew & F=T e FL ()

2 TUA ST AT A UF AT T FE

3 S X e F TF AT & F 10[8{6+11—2+(Z—1jH
{ 14 wfem e d w w (curly) e A e A 8 2
[ 15 #few @Y 9¥ ai& (square) #S& &t & &<

1 ‘BODMAS faow & w=mm &

=10 {8 {15 +§H
Iqre¥e (Examples)
3
7= Uit (Common fractions) =10[8 Xng}
- o A (Multiply) ~10 xsx%:mo
3,043 4_
a Wt T T 2 ‘BODMAS' faaw & swiwr &

2 3 5 5
b —x—x—=— 11
3 4 8 16 6/594+9-1+| =-=
2 4

o ¥ (Division)

i 1
=6|5¢4+9-1+—
5 5 5 32 { 4H
a —t—=—X—=2 o
16 32 16 5 - 1
=6 5><12—:|
4
b 42_31_E_£:Exl:£::l_£ :
3 °7 3 7 3 22 33 33 49
=6|5x—
. S (Additions) L4
1470
1 1 1 4
2 4 8 -367=
L.CM =248 =8
1
1 1 1 4+2+1 7 -367=
2 4 8 8 8

« HaTd (Subract)

(&)1
|
|
w
| w
I
ol
|
w
+
I
|
| w

IN
IN
IN

| =

I
N
+
[
h|w
I
w N
I
[
I

vlw hw B

I
[ERN

Nlo Mo

FETT TOET Td fam o (NSQF) - stvrm 1.2.06



Fymea squiis (Decimal Fractions)

v 1.2.07

IR YU T8 AU & e W (denominator) 10
srrar 10 & U (multiples of 10) &t st 10, 100, 1000,
10000 sfe & | ForHaa d@r &t o7

12.3256 &7 1o &

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

wfafaferea (Representation)

HTSF (denominator) # St¢ 3T ST € | UF gued fawg
(decimal point) @t ST &t 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 uF #ieft Yar § =aferm et &g | gew & fog 99 € 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
foraT STaT € | SeTEer : 45/100 = 0.45 (3% Faer .45 TE)
StE :0.375 + 3.686

0.375

3.686

4.061

22.61 & 18.72 &t a4
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
Y % stTehel ot T 3T T I9 & qoraerd & aTeft 3¢ & sTiwet
& offe & @A & |

2.5&0 1.25 & O FX

=25 x 125 = 3125. 39ea & Tt A F AT 1 A 3
¢ | gafo Ia¥ 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& W &

0.25)0.75
0.75 100 75

_X— = —

0.25 100 25
25)75 =3

ToTT {3 geN HEN W I9Wed # 3TE SR UF & 919 &
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 HY TF AW & 908 W@ AW afg 100
| WHT FIAT & at TR AT 3 W & 918 7@ JT A
THE AT H3 |

IEY9T (Example)
af g% i & Fred & 3 mm @« & ar 900 mm & B |
& forat O o adr € 2 fhaer awnft a9 St ?

1 fUs & swarg
=2.25+55.36 +12.18
=69.79 mm
Fig 1
2.25 55.36 12.18

WSCN120711

S & @ = 900 mm

=T 1

ATl oAt @ ey Am A =y

¥ ger & oAt & @wrE g6t = 7 x 69.79 mm
JI9T 2

w&® foq § & St = 3 mm

FdeE &t foat # & sremw = 3 x ¢ mm=3 ¥ mm
(1) + (2) &t STEHT IFET AT B &I ATE & ATT FIA T
69.79 F mm + 3 ¥ mm =900 mm
#(69.79mm + 3mm) = 900mm

A (72.79mm) = 900mm

A =900+72.79

A FAH AT oAt & He@r = 12



Fa
FET g8 AT
= AR A FA AFTE — 12 AT & AW + Fred H oWt 2 aredy

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

=26.52mm

= ot arEft 26.52 mm

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

o TUAAT H AU H qGAAT

IR

0.375 Ft TqUris & &

1 &t FoHed & i ford o 3o 9 3+ & g fod oA
o e € |

0375 L 36 _16 3

1000 40 8

3
0375 ==
B

o FAYUIE H TUAAT H qGAAT

ISR

. %aﬁrwﬁmﬁ

% T AT v & T & aAfebet g et (et strarebar
g) @@= 9 & aTg (SIr-TuTE)

5
E =0.5625

. % F TIHAT H aaqel

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 #
farafore o6 st |ah € | 7 STqUIlet § WRTA (quotient) @aw
&Y SHAT 98 TSAAT TEAT & T IJ@H! AT gt et & |

IET
121
o CoOnvert — —, —
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—> O.]..485+

et 9 e T faget a¥ e fifv |

ATITO: 9 AHEAT (Engineering) TVMET § 9 & =AY
T d% o S & |

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

calculations)

M.V IO & SUTHET & 4 19 T & | R % agd & S
&l af 3 AT T T F1%! 8d & 1 F I=re % forg
T § qHam forew # qefa:

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



1.73556 =1.7356 4 SIHAT (T dF A&l ST TIET

57343 =5.734 3 39HAd W dF d&l gAT « famferfead @en & siquis & w7 & 7 ford -

09345 =0.94  23IAAT T o FET AT 453.273

10,100,1000 & T wd fawe@ (Multiplication and 453.273

division by 10,100,1000)

FereEt F 10 & O FLAT =[4x1ﬂﬂ}+[5x1ﬂ}+[3x1}+f—u+%+%

T F9HAd AUt 10,100,1000 F (37 THTT AT T U) O =453£

e S @ & | 3 forw gemer faeg & aTE avE ST 1000

e wfen e g g € o & gd §@I10.386 # UHeT F €I &7 Sttt ford
e 4.645x10 = 46.45 (T% ) 3 - |st AT T

e 4.645x100 = 464.5 (3 =) 8 - lind TTHeT &I

e 4.645x1000 = 4645 (FT &) 6 - llird F9rerer ®mT

guraerat w10 # farwmford ¥ o et qomerat § o o 3 ' ¥ forg aefiaaTd o
TF AU it 10,100,1000 (37 T AR 9 g¢) & fasfora a 6.9453 —> 6.945

et o @ & forerd Ui & qurwerd fawg &1 ol AT ga b 8.7456 — > 8.746

AT 9 I @7 AT & oAt stavasdar gt @ | o
o AYUH B TEAT § FqA ¢

I
217
¢ 3732+10 = 0.3732 (7% ®=M) £=E=U-5T5
e 3.732+100 = 0.03732 (3t &) . 2 —
« 3.732+1000 = 0.003732 (i &)
00625 =022 _ 5 _1
' 10000 80 16
smrzHe (ASSIGNMENT)
1 fafotea sowee dest # fawga &7 7 fod 4 fafafaa sequifst #t sowed § a5 ¢
a 514.726 3
a =
b 902.524 5
. | , 10
2 feafoafaa gomeae deret 1 fawga &7 ara 7 1
3 P 9
a 500 +70+6+——+—+— c 24 24
10100 1000 1000
1 3 5
b 200 +9%+ —+ —+—— d 12
10 100 1000 25
a
. . . e
3 feffaa vmeat #t a¥aad Uit # a8 75
0.72
2 fo1 ==
b 5.45 25
c 364
d 2.05

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



Uthe *egaiey 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 & wfretor Y sraveasdr
& gt | Afdw a8 gaa e o & F fw owww @
Fepoie? Bt Al T TSI BT H1 ST ATl It
AT & T T% | Fogeie T 3 & TS qraar a1 §9
FLAT TEN | T AT TS FT H1H € 6 T99 F WA, ATa9TF
AT F qEN T F Foil & ATAA & Hogored § I |

et faawer (Constructional Details) (Fig 1)

+ | ST & g (Addition key)

El e & et (Subtraction key)

o 3 41 3 (Multiplication key)

El fawrst &t gt (Division key)

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

+  FETE ot (Function keys)

T | Pigst (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 it |

.............. a 9 %ﬁ?@ﬁ@‘vﬁ

WD & e 2 |

+ gemaret Rt (Clearing keys)
geaTdr ot a¥ avt ‘|C forat gtar ¢ |

C CLR

FAUR-CIEI

CE | #aa ufafe gemr

lom MC

FALY (SIEHT) & g™

N T Fett(Square root key)

% | St gt (Percentage key)

+/- | forge 9fkads Fir (sign change key)

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

1
T | FerArgaTdr geit (Reciprocal key)

FgERer FEt (Memory keys)

M | wefiiq e &t afa w3

M+| S=fEa a9 SAgERor § ST T@w

M- | S=ffd A9 SR & "qeM™T T@r

MR | [RCL #f¥a @i &t ¥e9i 9¥ IA: &®r fahar

ATAF Fegerex § 7 o1 Faratenss Fiorat #t & faam war
g g€ Fig 2 ® guiify g & |

21



Fig 2

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

,,,,,

FUNCTION | . J

r
KEYS

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

MEMORY/ I |
STORE KEYS |: (M)

,,,,,

SCIENTIFIC CALCULATOR

WSCN120812

o ug IeTEYr

e WliT: IR 18.2 +5.7

Dl psrgrorfart somrefd o soviest 5 o

EXxp|

gfaare® gt (Exponent key )

o Fiomt & A= a1 FIX i qut 7 forar wwar € |

tﬁwaruf%wr&maw’maﬂﬁ%ﬁqmvgwﬁaﬁaaﬁ
| Tea 9 INV faams 3T | o6 3| &t &1 gamg ot Wi
aof & et & | INV 9eet & g€ ST |

10*

log | [ INV Tt H@T FT ANIRET A T 7

T ufeanTey ara A & forg

INV| [R-P

e fAderwt &t gl fASwEt (polar

coordinates) # sge & forg

INV | |P-R

wefi gt 3ot (polar coordinates) &t
e fAgerl § Jae % forg

« was= (Thedisplay)
TE9 &H e STeT, sfam afRume i ot % gt fammar 21
T TATIE & FoFele? & &1l TAEAT T THR Hl T
a Ry gt asdt | R & gren sttwet A wiafet oo+

fora T SR | UF SRIE W F SE 3]
FRort & At § A AT |

wH BIEL BENE
99 & (Tee) g A |:| 18.2
wfas
Foit + @ Fa 18.2
T % gAY 99 A qfaS
TeaT T8 Irex & =@ |I| 5.7
ST
= goft & gt B 23.9
e EIMT : IqeY0r 128.8 - 92.9

JTHEA BIE] EERC
o gem & wemr & [1] (2] [8][.] [8] | 182
3Tt gfafes w2
— it qamd =] 128.8
T ATl Fe@Im & 9] [2][[] [9] | 929
wfas #
= & gt gamy F] 35.9
o T[UT FIAT : IR 0.47 X 2.47

EEER) BRI EENT
Qo A Sare e w1 | [ [4] [7] 0.47
wfas #
X Foit Famd 0.47
U FEAATSAT H@T TS
X g IwET § Far (2] . [4][7]| 247
SToT
= il gaTd =] 1.1609
o WWT AT I[MEXW 1
ERER wfafs BENT
forerrr s & & 9w wen #| [1][8][. |[5] 185
vfafes &%
+ Foft gamd [+] 18.5
AT &7 aTell He&m &t gfafes
FX g8 I § =& JE |:| 25
= it gamd =] 7.4

22 FEHITAT FTET T fom ;- (NSQF) - s 1.2.08




*  T[UTT FHTAT ST WHT 34T

I3 :2.5%x7.2/4.8x1.25

o gt ; Ierevr & forg 1500 %1 12%

AIFA wfafe e

2.5 %t gfaw & [2][.][5] 25

X Foft gams 25

7.2 %t gfaw ¥ 7[][2] 7.2

+ ot g [+] 18

4.8 & qfae FX 4] 8] 48

+ Foft gamd (<] 3.75

s <8 ;oo A ]2]5] | 125

FLAATAT ¥@T & = &

s A1 TS % e 3.0

+ Foft &t aRETferd

FHLAT AT |

1.25 ufaws #X

= goft @y

o HURY ¥ G FYAT : IIEAT (2+6) (4+3)

FIFA wfafe e

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

e TR HF , 8

X or

F difer 7% 4

FAX THS & AT FY 4
3
=] 7

X Foft g 7

AT T I W FL , 8

= it qamd ] 56

2] ] ] 3] [eg]

o T HEAT ; IITETO 123

AR wfafe BERT)
1500 # wfafer ¥ [1][5][o] [o] | 1500
X it 7= 1500
12 # ufas #% 12
INV % # o 12
= 3ot 7 H 180

.+ TR T D435

ERES] wfafs BERIT)
2 wfafes ¥ )
Ja It T 2
+ 5of 7
3 st ;
Ja g ga
X Feir gad
51 st 7 ;
a2 ol g Ja
R
= goft zamt F]  |52871969
2 A Bk ][1D][=] [5-2872969

V2++43x5=5
« gtz @Ew © I9E log 1.23

EREL] wfafs BERT)

E 0.0899051

+30°
BT EERT)

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

FETAT TOET T fam o (NSQF) - stvrm 1.2.08
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o TUHT AR FIH A T2A ON’ FHoll il AEE FaH A o IR, AT, AATEA AQ AT & IYHLIT B ATE 7 FY |
g A FE R A0 wima | . R 5 o B P

o HeFOET F ATHIRE WHTH A Y | FA T qwqUTEe TR 7 & A |

HR FEt W SeEEE a9 8 99 | . e B e T A G TS |
o HegdeT Ft 0° AW 40° C & qqeH F i W AR

ITHT T FY |

e (ASSIGNMENT)

1 FcFeled & TaTT #¥d gy ol #t g &2 (389 -12.2)x(842-0.05-2.6) _
A 625+3467+20 +341+6278 = b T (3.89-0.020)x(28.1+17.04) _
b 367.4+805+0.7 +7.86+13.49=__ 7 2a = 450 mm(major axis)
C 0.043+1.065 +13.0+34.76 +42.1= o 2b = 250mm(minor axis)
d 47160 +1368.4 + 0.1+ 1.6901 + 134.267 = g Perimeter ofthe ellipse
_— | c=___  metre
2 Seprer T A FeA g et A e “—- | Hintc=
a 24367-4385=_ ;sz(az +b2?)
b 9.643- 07983 =
C 4382.01-381.3401 = . o= 782 mim

Fig 2

d 693.42- 0.0254 =

! o =136°
3 Fegerey H TN FXd gu fwfofed & 7 w1 w7 m Area of the sector
! A =

a 23x87 = 5
Ainn? s
b 1376x0.81 = g
C 678x243 = 2
Hint A = mxd X a
d 0.75x0.24 = 7 *360°
4 FFeI T TAN Fd g fmforfad & g 1 9 | Fig3 - d =1.25 metre
a 22434+3 = V= dm?
b 4131+243= JaNENY A
W | Hintv =23
c 469890+230 = v g 3
d 3.026+0.89 = ‘ Vin d’ 2
5 feafefaa a1 & #7 : 0 L =1.2 metres
ig
1170x537.5 _ B = 0.6 metre
13x215 — ‘g H =0.5 metre
28.2x18x3500 ﬂ g " ofsteel
1000x3x0.8 in ko = 7.85 kg/dm?®
m = kg

6 faefofaa & gt #3 :

(mass'm=Vxr )
(634 +128)x(384 -0.52)
8x0.3
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FepeleY 1 TEEEAT & w wt g« w0 (Solving problems by using calculator)
s 1.2.09

1 fr=fofaa #t faer & ssferw (Convert the following into 3 e gU % & A 2 (Place the missing numbers)
improper fractions)

11 x
2 a TS g971
a 15= 13 91
3 5 3 42
3 9 X
c 3—= c — =
5 14 98
4 @ & (Simplify)
d 5=
45
a —_—=
60
e 3—-=
3
b _
12
f 5—=
12
C —_— =
g 7= = 14
56
1 d —-=
h 182—= 72
74
6
2 famfafaa #t fafya @@ # agferg (Convert the following ¢
into mixed numbers)
3 5 11 2 14
a E= f —X—X—X—X—=
11 4 7 3 4 6
o 36 5 om & (Multiply)
14 5
a 5x—=
18 3
c B=
b §x2=
25 4
d e —
3X5
C —X—=
84 4
e —_— =
13
d 3—x3=
32
f Z=
e 2%X3%:
18
g —_—=
16
f 5x61=
4
75
h —_—=

25



6 ¥ &< (Divide) 3 4 3
c —4+—+—=
5 5 8
1 3
LT 1 .7 .7
d 6—+1—+3—=
4 12 9
3 .
b 6+z=— 9 et (Subtract)
4_2_
2 255
c —+-=
7
L 5.3
6 4
6 10 &¥er #¥ (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 AT FX (Place the missing numbers) 7 3 3 1
© c 3——+1—-2+—=
4 2
2_ 1
a E_EX— 11 sgfaa fo=t & &7 & =% &< | (Express as improper
fractions)
b E—ix
24 12— a 5i
4
1y
© 8 12 b 3—
64
d 2 _1
36 12 . 12
12
52 1 . . . .
e %5 13 12 faf¥a " a1 gt d@err # a@sfog (Reduce to mixed
number or whole number)
n_1 163
24 12 a —
NN 12
4 12 b —
h L=ty 144
6 12— . =2
60
8 famfafaa &t siE(Add the followings) 13 ¥eaq ¥ § Feferg (Reduce to lowest terms)
3 7 12
a —+t—_—=_ a ——
4 12 64
7 3 12
b —+—= b —
8 4 48
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144
60
14 F9T9era & ALY (Addition of decimals)
a 4.56+32.075+ 256.6245 + 15.0358
b 462.492 +725.526 + 309.345 + 626.602

c

15 f4+ gomera &t gerEy (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 ¥ =t sfew 37X wrerzw (Add and subtract the following)

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

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

b qut @& a[13T (By whole numbers)
i 8.4x7
i 56.72x8

C ¥ TIHAT YT % G (FeFaie @1 gerar &)(By
another decimal figure (use calculator))

i 15.64x7.68
i 2.642x1.562

18 o= &t WnT &4 (Divide the following)

62.5
a ——
25

14.4

64.56
10

0.42
100

48.356
1000

255
15

19 «mT #X (Division)

16.8
a

1.2
1.68
1.2

0.168
1.2

1.54
d _
11

27.2
o 22

16
f 31.5+105
g 1.54+1.1

h 441+2.1
20 o= =i g9 | 95 (Change the fraction into a decimal)

5
i 1—
8

.12
25
21 9= 31 &< (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
Xermmm g X= mm.
Fig 2
x
23 [ \$
[<3
(2]
R =29.16 N
X = wmemeeee mm 5
g X= mm
g
B
Fig 3 X
24
R95
N N
L R14.26 >/
R205 136.88 .
Xz o mm g 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) s 1.3.10

a H&@ @@ (basic number) T fAeem &t wbFn (Extracting the square root
2 wfddres (exponent) procedure)

) . . N ; 3T 3ATFSl & TG F FIHAT F IS A & AT AT LA
¢ =T radial sign) STt i FXATE |

" ( gn) qra F g0 | UF wEeTST R & awia gu [46,24.00
T 5 g g ‘@’ A A |2 -

o TE HHE FT HA AT F¥, AR & A0AT X AT gAY TS

a2 e FT F o |
Tt g@r (Square number) o A H 2F T FX A AE IRF=H AT |
Tt FverT it St ST FeT & I T Srar € a7 39 9t Fed € | o TH TEH TUAT A gF @@ F QT FA F oy frsrors &
qA &7 X A q@AT =a7 F@T gfa & |
axa=a? }
Fig3 1

4x4=42=16

Fig 1

WSCN131013

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

- 68
& 6)46,24 68
. 5 6 | 46,24
= 36 36
frares 3= (Splitting up) 128)1024 128 | 1024
e e 1024
T 37 T IUET FeAl AT § S(aT ST 6T & | 36 &7 T T27 1024 0
T 16 UF a< 931 & a7 B1dT €, U SId a9 4 A1 &7 ATIAATHI B
T AT Ear & |
\46,24 =68
FeTal 4x4=16 = a2
I AIATRY 2Xx4x2=16 = 2ab HAYA AT X FAHA HE@T =
Slerat 2x2=4 = b? N T = qAvE =
SUEEAT T AT = 36 = a? + 2ab + b? SarEee (Example)
/36 =+a? + 2ab +b? uF Rfde A s #1e 3.46 cm? 2 | f5g & = &Y o
w2
Fig 2 SPLITTING UP
“ Fig 4

e -

4x2-8 2x2-4 V \
N

WSCN131014

4x4|=16 gl o
axa=a B Rfae #1 w9 g, w19 T &iel-
dg_3.46cm2
g dF AW F fo, ~0.785
T g ﬁa'rw%&%rw%:&%cmzd 346
; =
— &=t = 0.785 x d, 2 () 0.785
gfRore ; avfer ferer % forg &w ot wwerstt & ated €1 3.46 om? = d? x 0.785 d=2.1cm(or)21mm

28



AT T H Hhegeter w1 g & (Simple problems using calculator) T
1.3.11
- 2
1 a 2916 = _ 6 A =807.77 cm
d =140 mm
b /45796 = D= mm
C 48.2944 = §
d=140mm A=807,77 sq.cm g
d J63.845 =
2 | g . A = 2025 mm? Fig6 axa=543169 mm?
a= mm a= mm
Lo 3
y
2 < e
a g a é
= dl=1:1.
3 [ 2 A=176.715 mm? Fo7 d 5
° d= mm A=73.5mm
g D = mm
[ \
S . 8 | i
\ s /E RN 2
4 [ s A =65031 mm? . increase in area
ig
d =140 mm A=127%
D= mm A =360 mm?
A e d . d= mm
A § Az-A1=AA=12.7% OF At g (d = diameter after the
= increaseinarea)
S | Fga I =58 cm
b=45cm
o Aq = Ao 4 A1 = A2
a z a= cm

29



yrEymTE R 1 eI i et qwan/ye (Applications of pythagoras theorem

and related problems) s 1.3.12
1 =fd AB =15 cm, BC = 25 cm & @ AC [T FT 8t 5 =fd AB =6.45cm, BC = 8.52 cm & ar AC 9= & 719
AC? = AB? + BC? . SRR
=15%+ 25?2 . Ve AC2 = AB2 + BC? Figs c
=225 + 625 = 850 ) AC? = 6.45%+ 8.52? X 852
A 15 B i 2 —
AC = 850 = 29.155 cm s AC? =41.60+72.59 LA R
=114.19

2 afe AB =10 cm, AC = 30 cm &F a BC ST #T &t
AC? = AB? + BC?

AC = 4114.19 =10.69 cm

302 =102+ BC? 6 afe BC=3.26 cm, AC =8.24 cm & dT AB [T &7 AT
900 = 100+ BC? FT A

BC? = 900 - 100 = 800 0 AC? = AB? + BC?

BC =28.284 cm 3 8.242= AB? + 3.267 c

67.9 = AB + 10.63

3 af@ BC =20 cm, AC = 35 c¢m & af AB =TT &7 8t ABZ =67.0-10.63

AC? = AB? + BC?

Fig3 c =57.27
352 = AB?+ 202
e AB = .57.27 =7.57 cm
1225 = AB + 400
AB? =1225-400 =825 P 5 7 afe AC=12.5cm, BC=8.5cmet a AB {1 & |1 &7
AB =28.72cm g
AC? = AB?+BC?
4 7 AB =8 cm, AC =24 cm & at BC 9=IT #T A T Fo? °
1252 =AB?2+8.52
156.25 = AB + 72.25
AC? = AB? + BC? :
Fig4 c AB? =156.25-72.25 A X B .‘,.:’
242 =82+ BC? ¢
e X =84
576 = 64+ BC?
BC? =576 - 64 =512 AB =484 =9.17cm

BC = 4/572 =22.63cm

e (ASSIGNMENT)

1 AB g1 & #9 #71 gt afe @wsto Brys | 4 AC 99T & ¥ F7 8N Ife &whior Brqer # oo
AC =12.5 cm aaT BC = 7.5 cm | AB =7 cm %X BC =5cmzll

2 AC 9T &1 @9 &1 gnm afe @wstor s & 5 BC 9T & W T 80 afe dR&r s & 9=
AB = 6.5 cm @1 BC = 4.5 cm &I AC = 13.25 cm ¥ AB = 8.75 cm & |

3 BC 9T &1 W @1 shm Afs @Hatw s #
AC = 14.5 cm ¥ AB = 10.5 cm & |

30



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 @ |
sfyeafe (Expression)

a,bstgamyER AT AEMT & | & spETabsEra ~ b
b

Far a ¥ b aw I € |
AT N SHIT FAAH IF § Srer AT o € |

gaEaTE (Proportion)
T ST & ST H FEAEAT €, a1 b FgIE & HY ¢ d uh
AT FgId & | Af FAT g qHA & At

a:b::c:daT?F:rrc.z—=i
b d

I

250:2000::1:8

JIIE F 7« R (Proportion fundamentals)

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

WSCN141311

I

e 800 x 1400 mm &7 & &t =i 1:20 &t Shet 9T AT
FEAT & | Fig 1 # owarg a0t gt 2

1
AAH A 37
1
B =T 800 & 800 x 20 =40 mm ¥ =@ ™I 8 |

1
La?r1400xﬁ =70 mm % =@ @ © |

 Fig 2 ® ot 7 fier grafiee & a2 e & afat & d=r
T FX |

Flg 2 400 rev.

/ ,%\ 300 rov.
7y
i/ «

24 teeth

/
\
—
]
WSCN 141312

w
[y



| AT = 400 : 300 Find the ratio of A:B:C

Tl &7 AT = 24:T If A:B=2:3 and B:C=4:5

ﬂ=l AB = 23
00 24 B:C = 45
24400 A:B = 8:12 (Ratio 2:3 multiply by 4)
L T= =32Teeth o :
B:C = 12:15 (Ratio 4:5 multiply by 3)
- ABB:C = 812:15
s (ASSIGNMENT)
1 o l:1,=2:3 5 Figs D:d =1.75:1

| d

L =2.75 metres —' D =35 mm
D:d=1.75:1

= metres g d = mm

l,= metres

WSCN141321
WSCN141325

2 d: L of shaft = 2:7 6 Fio6 as=51
d =40 mm ass = 5:1 s =1.5mm
L= mm ( S 0 a= mm
ol
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=5:6
% B:C=3:4
. ThenA:B:C=
Fig 4 ﬁ = i 9 A:55=9:11
4
| 20 A=
= < | =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 H JgIa & | ab A € = c:d gE
A & | T ST qE & | av

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

FI (statement)

T (single)
oS (multiple)

gel gHITE (Direct proportion)

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

Fig 2

INVERSE PROPORTION:

TURNERS

WSCN141412

TIME [H]

Fig 1
DIRECT PROPORTION:

TURNERS

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

0

—_— -
RUPEES

WSCN 141411

IFTERT
R e4¥ 300 T FATH &, df 6 A< fhawr €% FAET ?
ERE)

42T =300%

T

184X =75%

£

6 % eHT =75 X 6 =450 %

o e at gasr ot e

IS AT IV JguTa (Indirect or inverse proportion)

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

ITTET

AT AT UF F14 & 300 7vei | qRT FYA & Al 6 A b awr
H QT w4 ?

&1 afehar i S |

W

4 X g ferar AT @ = 300 "ue

QT:F,
1 @Y g7 form T #9a = 300 x 4 = 1200 T

EEc]

1200
6TdT = 5 = 200 =ue

R - OF AfAF A gET wA
T & gwfa gwEnd (Problems involving both)
SEIEEA)
g1 @t 20 pes a9 ® i 37 ava €, @ 6 =¥ 30 pes Ft
e fat & awmE 2
s faeg
2ed¥, 20 pes =3fem
6 &%, 30 pcs = faraw famr ?
g9H =T (Fig 3)
FAT 2T g1 20 pes =3 faw
l1edTgRT 20 pcs =3x2 =6f=

b
6 =¥ g=T 20 pcs = Ezlﬁ?r

Fig 3

TIME

TURNERS

WSCN141413

w
w



IRT AP ATTF - T
fechter =<t (Fig 4)
Fig 4
TIME %
E
ERD] 6 =¥ g1 20 pcs = 1 fa=
1
e 6 =4¥ 8T 1 pcs :ﬁﬁ?
.1
EEE 6 =¥ &=T 30 pcs = HXSO:LS&H

TeAE AU - AR - Afw

T & T &g AU & THTRT ¥ AT IR TE ‘FAT
ford e ‘T R SHS awEe famw o |

af¥== (Introduction)

HieX qTe TUHAT ATEHe ATHLA TATIATT & 991 A= X B
e |

¥ gHAE (Simple Proportion)
LRSI

7€ & ATl A FAEAT € |

SELSA

o Ifg uF qred FT AT UH T & 30 e Tgier &7 ITAT FHAT
g ar 6 Triedt #r aer fhdar T= wr | g9y aret &
afemre qar frfa § fear srwr § |

TF T g7 Gl &7 TR = 30 sfex wfe fa=
AT 6 aTed &I ITANT BT = 6 U AfaF
= 6 x 30 = 180 frex/fem
o Ifg Aame #TaeT afa I 120 gallons Tgier T ST FHEar
& AT 12 9T &7 27 b= Ugier %7 STFNT FHIT AT {3 aar
ferfa & aR=nfoa & |
4 3rea 120 gallon | &7 ST=T &2 € |
120
1 FTET TR FH4M v =30 gallon / &= |

-, 12 areq T &4 = 12 x 30 = 360 gallon/ f&=
FAAT &Y STV TR FATIAT FEATIN, T (% Fael ¥
AT &) STRT | @ e s fRw g g |/
qa 21

Fifirer Ta =T IgaE (Compound and Inverse proportions)
+  Fifirs gETaTE (Compound proportions)
SEIEIA

7fe 5 fheT, 6 aTel #t AT Fea | 21 Ra e &, at 7 fhex
3 FE B HA A baaT THT A | (TAF qTSA & AHA H
T fer wmEr = @) |

TAH TS UF AT IAT S FATIIT H TIH gC S
o UF fhe¥ g 1 ATed & WERA FT a9 (FH T9)
o wrETet (AT & ") it o § o & wits aw
g ferfa g sae e |

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

I qHEAE (Inverse proportion)
Ffr-Fft srgaTa I ford st € |
SELEA

o e gt &7 Uw T 12 fime § S &% &t Wear © ar &t
QU TET HHA AT |

qAT AT 7T FeAT |

o gfe ey gmr 30 fime § % W € a7 6 ArHT 99 fhae qH
# ¥ W |

30x2 = 10 minutes

I ;6 THT T foraT T qu =
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 BEgrHEd 99Td € | 98 1Y ATaraeer § IUered gidr
g o enfeast oY ATggio 8ldr @ | 59 g9 ST & ar
ot wemets aRad e & |

o FTET AR & AT T@F Co AT Co, AT € |
(FTET FHAT ATFATES T FIAT ATFITES)

o SRS AT AT FHeHT Tt (H,0) &7 &7 L1t #3
g |

o TERY AT AT AAHY oY SAATFAEE a9 & |

o ATEEISA UF AfSRT | & oY FE g # W AR oar |

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 § TS Ud BTEGI &7 AT
g9 % UF LB/kg § SEFEH HIY FE T FHIGIT

I

B

T &7 YEEfE Fer H,0# | srafq 2 9] eregiee &
AT U V] AT & Faerae 9Tt &1 0% o] aard & | afy
SATEISTT & A HT a9 SRS & AT & 16 O AT
g ar 1 kg Tt &7 SHEATT JT # |

ST & AT %7 a9 A1 fu U 8 ¢
AT = 16/2 = 8kg
grEgee = 1/1 = 1kg

T =8+ 1= 9kg

U BTEZIHTEA S8 H Bt CH & | 7 qorian & fF o
& UF A H FET & 6 A AT SEO & 14 3 &1 & |
e FHTE % T[T HT T BT3 o1 o AN & 12 01T =Aferam
2 a1 UF kg 3o | STSZIS UG Fe % GHIGIATAA 97 T
|

O % ATYTY I¢ e & U= 6x 12 = 72

I & ATYTY IT BTEGT & Aq = 14

Tl 9T AT H@m = 72+ 14 = 86.

A &7 a9 = 72/86 = 0.8372 kg

ETEES #T a9 14/86 = 0.1628 kg

HFaT va gurgaE (Ratio and Proportion)

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

S & U7 38 % (o1 SITa9a a1 HT FHAT (Awflad Hh
¥ AR FAT @ ST 5/ a1g - 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

— 1kg ETESe & QU 384 8q = 8 kg STTaRiteT

— 1kg@eR & qof ged 2 = 1 kg AR

ITg F A H Qo a8 ¥ AT F forg g+

g # 23% ATHRAST TLT 77% ATZEISA H1 AT Bielt 2 |
aTg HT FH = AR FT FHAE X TAF 7999 & forg

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

100
arégior &g = 8X = 34.8kg amg

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 |

4% ge= whkn @wm /& &t s 50.7 kg & st
g T Agfd I A g ey |
ITI % BT T TATIN & IR & FHIHTOT 0T IS
Fr g |t aeat & srguma @ o #3 & forg e
e U Wit e off e 7

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

3 Fig 4 Zl =427

36

n,=96rpm

, =224 rpm

80

\
50, <

e

/ j
WSCN 141424
N

4 | Figa

36
w)
1
a1
o
3
3

80

£

5 afe ux dfaw 8 weliat &1 3 ot # Srear & at & 60 wef
strewt | fabaeT a9 @ ?

6 U steio § yrgfr afed 1000 rpm a=td & ¥ F=rfora
T 200 mm AT & & | Ff3 F=rfera <& &1 150 mm
T & a1 drferd 9<@l &7 rpm 1 F2 |

WSCN141424

7 U qred & R (gearing) ® fe @ foerd € ¢

180 mm =FrEaTeT e 60 mm =EaTe fE &t gehear
g | afg s=1 fe” 60 rpm aFTaT & aF st e &1 rpm =
g ?

8 5uHME & g1 atedl #1 & 4 e A wr e € | afy
Faet 3 WS & Wo[g & al fha &l § a8 Fref qof g ?

9 aredt &t R (gearing) =aeT # iR & 52 &7d & @1
26 10 %A & | 52 atd & fgw %1 =@ 200mm & aF 26
gid & e &1 =me ST &Y |

10 Ffe Tt & 2 997 45 foee § & Ft [ WA € at 36 ave
% 4 9 fha @wa | 3% W ?

11 See-aEl § H9Te I¥dt 12 cm =& &7 € ¥ 360 rpm
TR gHAT € | 20 cm &R F HATIOT FTLET F rpm Fa F |

12 R ate & A3 F3d 1 FE Ht 5 & § 020 Fe 2q
12 FeTfAat & sTravasar 0t & | afe 7 dwrtae € st
B at &1 T e | fahae o et ?

13 faefarfad #t avar sSgaa ® &1 &7
a 45+60 b 40 paise + Rs 400
¢ 20mm d 4°C+100°C
4metres

14 g | 24% AT TAT 78% ATEES AW (T5)
I A & | $U 3 5 F I §8 & (oIT SATawE g4 A
HTAT & TOET &2 | (FTE, STEFIS S TEHT & & ThaT
# yg@ varf & w7 | fwmr aq €) |

dre : e smae fRF T @ (TwET & Ed #W)

2
a &9 % 1 kg F forg 2—kg stfafis e & |
3

b 1 kg eEge & fow 8 kg stffie smaws & |
¢ 1kgaewT &% forg 1 kg strafis Aawas & |

15 g6 CH,, &T3g! F1ed %1 9a1d € | Fe qurtan & fF daw &
ST AU § FEAT % 7 A qAAT BTG & 14 3 Bl
g | IfT Frea &7 ATfvas a1 STEgioT AT & awi &
1277 3Afoe & | 1 kg $o | T U TS % GHIGATAS
O & AT F |

16 ¥.20,000/- % qe aTeA &1 UF a9 F AT % 150/- H Btar
£ | at . 24000/- F G % A& F UF ¥ A 3 WA F
forg St av o fkaar @ | (SfE swgE) |
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wfewa (Percentage)

s 1.5.15

afewa (Percentage)

sferd 3/ sTquits # dve & o Aot swew 100 g € |
et #1 foee % & o fF sriwe 16% % i wgw giar 2 |

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

T fha? 984.50 F FT 3d A4 X A AT & | T g Fa1 &
24%, XA BT &, A7 ITHT Fof daw &1 e ? (Fig 3)
T 3 100%

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 & T H q20.16 & | gfaerd &Y ot & i faew aferer
g | zrE & forw, wae (fRam @ emen) o f sms ot 3w
& o & forg @ 1 (Fig 1)

IITET
UF ILATSH T G & (oI FoT e og %1 AT 3.6 M2 8 AR
qIY (FT) 0.18 m2 & | 9=y 1 faqerd 51 #X | (Fig 2)
i =eofir & & sl
FYA (Statement) :

F ATEARF ATAT (A) =3.6 m? = 100 %.

qrAT = 0.18 m?

e 100,
' 36

Fig 2

WSCN151512

100

AIIT = 5%.
A=t (Conclusion)
A = o T ©
TR T ferfer %1 avia (Iueredn)
fadfar == FFTg et #ar
g =T o (multiple) &t sfeam

Fig 3
24%
S
v 2
GROSS - DEDUCTIONS = NET §
=
Hardr 24%
T F AT adq 76%

e T¢ & AMATT a9 76 T &, at IFHT ad9 100 ¥ BAI |
1

9 — T

1% FHferg - %1

984.50w‘s%nz¥ X 984.50% |

984 50
76
a4t 100% Fer a9 = 1295.40 % € |

100% % forw X100 =1295.39 & |

IR 1

200 e der Y &HaT aTel ¥t | & 75 s1e¥ aef Sttt Star
g af areY N & aor #1 gfaee s w7 |

&

fReeTer T a1 % = fAsTeT AT A (litres) / SR # ewaT
x 100

75 .
—mK1UD—3TEI'rD

ISEIOT 2
TF WA qTE &t 15% 14 & @1 15000/- F H ATEsh & a=1
o | fforfaa e X | (@) @AY 9T & @ w5 e o E
HOGIEEE U
ga: CP= x,

CP = @Wa gea

SP = fastt ger

SP = CP+15%o0f CP

15000 = x + 15 x= 100 x+ 15 x
100 100

37



_ 1500000

- T 1304347
* 115

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

JgTEYI 3

80000 1T FT @ I¥ TLreror T | 599 & Faer 16000
F | g @IrEr el A | 9 AR &7 a9 sia &9 |

~ 160000 100 = 100

—_ o
= -goon 0= ~20%

I 4

TF HieY AT #1 FHA 92% A% FH & T3 1< a8 18000/
- % ¥ fadt g2 8, at SueT awafas dwa @ oft ?

g

HieT ATEfhe & dehtferd &wa = 18000/- &

TE ATAT 1A FT 92% &,

100 _ 1500000

WW:18000XE 92

=Rs.19565

EELEAIS]

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

gl

T FT TfA9d = @Ud &1 FAT [ arEatas @aq x 100

- (100-90) 58 L1 00
= (100-90) 75X

10
= mxmﬂ

=10% o9 § T9q

e (ASSIGNMENT)

1 o a = 400mm (side of
° a square)

d =400 mm

/ Wastage = %.

2 d =26mm

Fig 2

WSCN151521

w 'a’ depth of u/cut =

2.4mm

reduction of area at

WSCN151522

cross-section

= %

3 fos Percentage ofincrease
[
Z = 36%
— —
— — .
—_— Value ofincrease
<> <>
= — g =611.2 N/mm?
g Originaltensile strength
4

= N/mm?2,
4 Fa4 Copperinalloy =27 kg
% Zinc in alloy = 18 kg
% of Copper
§ % of Zinc= %.

Weight of alloy = 140
Kgf

Weight of Sn 40%
Pb=__  Kdf
Sn= Kgf.

WSCN151525

6 Fig 6

Shaded portion

500 = %.

265 7

290

150 ‘

WSCN 151526

7 | Fe7 Compressionlength =
_ %.

40

16

WSCN151527

8 Fig 8 d =360 mm
a=0.707 xd

Wastage = %.

%

[

o

o
WSCN151528
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9 Cu=36Kg

o

Zn= %

£
]
@
8
&
WSCN151529

10 Cu=423Kg
Sn=27Kg

/ O U/ <> i) Cu %

Sn = %.

Cua2.3kg+Sn2.7kg

WSCN15152A

11 =f3 == I TAEHT UF WAL IS H 195/- & § @EAT 8
AT 7 faat qer F1 65% =T at fagr ger Fw et

12 afg Hfrex A & e@e #t 300/- %, § S=7 ¢ A 399
25% ATH SAISHT GLaT qod FT BT |

13 120 m? & =41 & fahaa m? ac e afe gar & s & 23%
ATRISIT A 77% TSI & |

14 afe uw o faafiar 40 kg At® - argert & faforfaa qat
F AT & IAF ¥ fha+ kg I -

a) Y (Cu) - 86%
b) fa(Sn) - 10%
c) &= (Zn) - 4%

15 fRwior fhT 7T de 7 g fohaaT 2T Ffe St T geraTT
40 kg & @7 Tiee¥ § 35% & 3T 65% e gtaT 2|

16 fR=fefaa sa Fifs -
1 9® IMET & g9 F A

2 g Hiel 9¥ g9q & stad

3 A ST HT ST & SIHAT AT & for Tt fraa
& gferord & w9 | STfrhay @ud &1 2 FLAT e - Afe 4 fafsmr
AT § & 200 HieAT # FX F Fo g @9d 6.65,
7.5, 6.85,7.05 Fe 9T =TI

17 graaid wrreen § fFefafad @ g0 s @ ea € |
1 40% ™ 2R § &= Bt & |
2 30% % ¥ X Afawe § @ gl & |
3 10% I T 9EH # @F et 2 |
afs 7 &Y ol a9q 2000/- F & A1 A AT FATE 7

18 afg FTfEET #1 a= 80kg & At i & SAta &7 sifaw aor
FT & qAT T Fifar & S ot § 4% Y sifaw
TN & I a7 § 5% &1 HHT gidT &l

19 =fg w1fET & 35% i, 40% FT9T AX 25% & & o0
FHITEET T a1 25k & at 57k, H1a¢, E F7 a1 F#41 g |

20 afg dieeT & 35% &, 65% o ¥ & 14 grams & ar
Tlee¥ & AT FT [ |

21 A AT FA AT AT T & AT FAqAA & ATRF A
1000 & 3 2.5% forst 9¥ o eF a9 O av & fasr
60,000. 2T

22 U fTh & Fo AT 7T € AT a8 AT T FT 15% FiW
X, 21% TRATT 9T 24% T=AT #T 31817 9% @ FEAT @ A
3% 360 & 9T 2|

23 ITET T9d T IA9d FT BN AQ ATH T ATEF AT
450 % & ¥ 90 * AT+ = &l |

FETTAT FOET T om0 (NSQF) - st 1.5.15 39



TIHed A 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 gfaea o sgaqr

1
WIEXlOO

=50%

2 lilaﬁqﬁwﬁaaw

1 100
W.EXIOO—H
=9.01%
e o =7 afdea § sgoaT
1 L
4
5 1
5
3 2
3
4 3
8

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

1 24% =t forer & e

24 6

¥ 700 - 25

1 .
2 33§%aﬁf§ﬁrﬁaaw

_1

3

wfaera &t fore & agerr -
1 15%
1
2 875%
3 80%
4 125%

40

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

1 0.35 % gfdord § sgerar
g :0.35x 100
= 35%
2 0.375 % gfaqord & sgerar

gd : 0.375x 100

=37.5%
FomerE foe #t afdora § ager -
1 02
2 0.004
3 0875
4 0.052

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

1 30% =t eerAae {3 | agarar

30
W.ﬁ—o.?)

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

100
r: 3= 3 100 1
100 100 3 100
—£—0333
=5 =0
gfaora = germae o § agar|
1 15%
2 7%
3 12%%
4 90%



TR i ste 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 @ Staf® x® - 3§ x &7 =i 2|

HATHF Y FOTHSF T8 (Positive and negative num-
bers)

TS Tl & AT + e g € i s denet &
e — foe 8td €1 7€ A e T o g et 2|
IIEI +X — Y

+8 a7 FacT 8 eI HeET

— 8 ZRUITcH de&T
FAgAT Y "wear (Addition and subtraction)
3 EATHE HEATY IS & AW &, ST TF TROTAT T ASHT
Sl HeIT & 9ga + e gtar €|
T FOMHSF H@ATAT &I TS+ & forg, ITat quf aRomH, @1 &
Ted - fe g 2

UF ATHE AT UF G@AT A1 & forg | e qur afors i quf
R % AT F AT FAT & AT AfAF TR &v |

+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 & |

3ar.-20x -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 woree
& HOTE e g

s 1.6.17
= +7
+56
4 - -14
-72
+9 8
-96
6 - +16

e TRt ST | ST, eTa, TUTT SR HET e ¥, /o
Y forvrer frment At wed Y S TR S SR TR
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 & qTE, T T ST ST qHAT & | UF AT
H STt It H AHEFHA FAT gid Tedt AT T der & a1
AT 8, AT STTREE & HFar & SIS AT J@T &, AT AHAT
st €, fF qom far s =l

FHEIFIOT TAHT FT ITANT ad AT AT & G 7erd AT IO
T T T 3 {haT ST € | 0TTeTsh Sefteht & Tedt
& FEIHTIT TATH Bl BT & (07T, AHEIHTIT T & SaT THT
st & foee (+ ® — T — &+) Fge =ty
e ot fF uF + foee & Teet 81d & Fra® & $ia< wdt & dhar
F qEA & AT gET ST @FAT €| G TYE F TAH W & UF
Fe F gEY He § e T Sar €, @ 9w de Ry 1 s
TR
S+ AT — Fohl & ST &% 9T § UF GHEIT AT &1t &, ar TE
AT AT UF FSF & A @ AT Tl & |
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8+6(4-1)=8+6x3=26
(6+2)(9-5)=8x4=32
+4 -7 4 — (-7) forar smar &1
+ 470 — 7 & 4(~7) foram S 21
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 ¥ =reh AT ST AT T |
HIH TEd UF qYE & TF T H qHe-HT Hl q¢ a7
ST €
TSNS el HT Tee qHwLr (Algebraic symbols
and simple equations)

Herriord 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 AfvreEs FRAT 21 12 F FRF 4 AT 3 AT 6
M 2aAT 12 Hw 1 =)

TR E 8X + 12 4(2x + 3), 4 AT (2x + 3) FF &1 AR
T8 & w7 4§ for@r &7 qhar €1

feivrn g (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 Y —5XT| y AR -5 X TZ &| Tohel 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 T 2| X, 48 &7 Jurish & |
T (Equation)
TE T AT HSATAT AT AT Sefit % fr=r Frarererr F7 05
T
12=6x2,13+5=18.
2X+9=5y—7=4y+5.

IO FHELO (Simple equation)
Ted HTATH SIS Tt B AT g a¥el quiser & |

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?—-1la+2x—4-3y’°-4a+8
10x +2x—7y?—-3y?—-1la—-4a+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
3Xx=6,2x3x =2x6,6x =12
5y 20

5y = 20, 5 = 5 -

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

THIHLIT & TAh TS| Bl ST THTAAT 1 a5t [oT Teh 81 dE@T
AT SATw & O AT AT T ST s €

et afiereor Y FHTHAT #F a9 aRafda 7= Gy s €1 S99
TETSAT AT TefTehT i G AL & STIST IT TSTAT AT & | g1 3%
Y AT HATAT AT TAHT ST O ST 9T it qwear Ft gorfaa
TE B
THIHOT &% WSt &1 T (Transposition of the terms of
the equations)

= TEY

+ gq

X e
+ Il

THIHTOT F s (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
FFAT &l 9=5+X®H5+x = 9% &7 | forar o1 #eha1 |
TH SHAT AGAT a1 @A & forg 1T AHIHTON O¢ qHT HaTe
FIAT AR | FAAT A FAE AN A AT 7| 5+ x = 9 FAv
AT e X FHEHT 5+ x+3 =9+ 30r x+8 =12,
5+x=9, 5& gl a¥% He@ a9 5+ x —5=9-5.
X =4.

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



Fig 1

WSCN161711

5 & 50 g &1 98 &Y 18 ¥ & S8 AT A1 6ar
AT & + & —

2z20.aﬁ’rm4 q E X 4 O FF 9 = 20 X 4.
x = 80,

5x = 25 M1 a¥% 5 & W aF T

5x_25

5 5

X=5

S UF ALK GAY AL G@ATAT AT A Ht LA 6T ST
g, @ IS &7 O ST IO w1 WRT & 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 |

HOMTHE , TATHF & ATl 2 |
T IOIT, WOT & AT T
T HIT IO B e F |

I THIHRIUN T & HIA & (1T AT AT H AT
FY AT THIEIOT & IOE AT 90T A€

IEIT

« 7Ife xif4x=3(35-x)

4x =105 — 3x (FSF G I)

4x + 3x =105 (T&a FA TT—3X AT T&7 & T Ia7)

7x =105
x =15 (FFAT aTF A1 & AR & 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
SteAT (Addition) (T oreaT A IO FY R Tl & AT HE™T ST ARy ar
IaTERT 1 # Tt | f3U U awe vt F S A7 Hger)
SE 2X, 3X, 7X AT THIFLON F & F0 (Solving of Simple Equa-
q¥a/ @A (Solution) : S % &t sfe Tear & a4, put tions)
v e a1 I A Frew § grE w4 ofiet wfore 7 et & weAf
= (+2X) + (+3x) + (+7x) = 12x 1 7w w2 % fem (Multiplication Rules)
SIES i + x + = +
-3a, -2a, -5a @iy - x - = +
=(-3a) + (-2a) + (-5a) = -10a (i) + x - =
IITER 2 (iv) - x + =
ST 10Xy, -85, -7xy, -7 2 fawifsa #2= & =@ (Division Rules)
= (10xy) + (-8x?) + (-7xy) + (-7x?) .
= (10xy) + (-7xy) + (-8x3) + (-7x?) (i): =+
= (3xy) + (-15x?)
e 3 (ii)E=+
aa a
42 (iii)§=—
aa_a _
4'2" 8 V==
a a a
GG -
2a+4a-a ba 1) a+4=7
8 B ? a=7-4
gt (Subtraction) a=3
2 M-5=3
IerETor 1 m=3+5
T 8m & 2m m=8
& [ g (Solution) @ (2m) - (8m) 3) 7P =17
8m & werwt e e aga + 2m 17
-8m P= 7
S & a8 -6m «
TaTER 2 4 570
(-5x + 3y) ® (7x + 8y) "e™T X=9x6
& (Solution): (7x + 8y) - (-5x + 3y) X =54
+ 7x + 8y
+5x -3y
+ 12x + 5y
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5)

6)

9)

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

12

6x+4x-5x-2x_
12 B

— =36
12

x:36x%=144

36

10) Ea_E+E=0
g 2 4
Sa-4a+30
-
a+30
s -

a+30=0x8
a=-30

0

0

o AT (Multiplication)
ot e ot v 3 forg weR e T et A o A%, ATe
H TUTiE H UM FY R aTE & STer O F
IqrEYer 1
o F (2%-5) X (x-1)
(2x-5) (x-1)
=2x (x-1) - 5(x-1)
=2x?-2x -5x +5
=2x*-7x+5
I 2
T FX (4x% + 3x -12) by (2x +3)
(4x2 + 3x -12) (2x +3)
= 2X(4x? + 3x -12) + 3 (4x? + 3x -12)
= 8x3 +6xX? - 24x + 12x%+ 9x - 36
=8x% +6x2+ 12x2 - 24x + 9x - 36
=8x3+18x%- 15x -36
farsrer= ®=A (Division)
s @2 g off 79T & Tg o whwer & faaRa s
gl
IqrEYer 1
fasfora #¥ (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+Xx+6=%x+5

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



e (ASSIGNMENT)

SteAT (Addition)
1 =€ 7y, 8y, 5y, 3y
2 W2 5X, 6X, 7y - 9y, 10x

o &2t (Multiplication)
1 7T # 6a x (- 2ab)
2 TUT & 3X (4 - 2y + 5)

3 WE9a? -7m, 5, -14a2, 15m, -6 3 I A (3x + 2) (3% - 2)
5 3 3 g

4 WE —m—m-—m WOt FEw (Division)

B I [ 4

1 25x-5

et (Substraction) 2 60ab +15a
1 werd Ox H 7x 3 lax-7y+7
2 w=eTd 3a ¥ 8a
3 (-5-3b)-(3a+5b)

N

T2 (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 emger & wifas i fafaee T ST
FfaF AT B T € FifE I8 A THEr e g @
A fewmefe daret # sawrs fafsr ges S9 & qroame &
FSTAT, AHAT FATT AFA FLAT AR TSA TATE & Grae FHLAT
- St AT A gl weAT S © | enget & fafir qon &
SAAHRT I AT FE H AFAATIEF F7 § AIE Tt & | AT
St arAft/arg 1 S=@ T AT S at # ge awhar av 399
s FfeAt o At & | el & vy #a a9 F a@ antad
g aFd € |

Fig 1 78 FoTiaT & fof a8 WY & st agy o wehre faga
g ATt 8 |

fagfoat & a1 W e T |

Fig 1

WSCN171911

&g % wWifes o1 (Physical properties of metals)
- X
Fe/fafire e

— g
—  ATAHAT

— T T
— AT
¥ (Colour)

fafirr g & <1 fre-fr &ta € | Ieteew & fow, afa 1 &
fafore arer EAT & | ATEee W ®1 W1 AIAT/HTAT THEREATAT BT
g1

w1 (Weight)

&Y Y JTAT & AT 9 4T & WK Te= 9 € | vegtafaas
SEY ST &7 a9 F & (Sp. gr.2.7) q9T A ST g F st
Afer gar & (Sp.gr. 11.34)

=T (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 i 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 TuE T 41 F SEHT AFAFAT T ofte grq0 gF &
AT Bt € A AT AATS-Tge A 3% o g
AT T8I 8t |
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Fig 4
WOODEN HANDLE
CONDUCTS HEAT
<
>
S
COPPER BIT 5
2
=
Fig 5
ELECTRICAL CABLE
wn
>
CONDUCTS ELECTRICITY E
z
2
=

TreeEar (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 |

&7 232°C 9 fogerar & |

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)
— @=dar (Ductility)

— FeaT (Malleability)

— arear (Hardness)

— WA (Brittleness)

— &4+ (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 feem & fomr g2 fawaRa fam <t awar € |
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 |

48 FETET T TE faw 0 (NSQF) - st 1.7.19



Fig 10
CONSTANT
~— Tlowo =

HARD STEEL
/ . ; ;Z 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 € |

FEIAT F0ET T o (NSQF) - st 1.7.19 49



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, MR Ae AW &t &1 9=+ (Introduction of

Iron, Cast Iron, wrought Iron and steel)

AT S dAte °1g ud fer arqu €

- for- areT

- AT Arer

- e et

- & AR fay arg ®ie

faferar wfrmett #1 =i @R vt & & Iame 7 &war 2|
TR e (Fwrtor wfekam) (Pig-iron (Manufacturing process)):

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

for Ste & Sarew | fAeforfaa w== |rer &Y stravHehar ;

- ®Te 3% (Iron ore)

- &% (Coke)

- w1 (Flux)

@tE =@ (Iron ore)

e forfae wer sreat &1 o et @
e

— gHeEE

— RS

— FHEME

I 3IER | oter fafsrr st § giar € e apfas Jiw 9w
ST BT © |

Fi® (Coke)

FAH U S & S FHIH FEA 6 ARATH ITITH ST TG HLAT
2| sk & e FTe ot =Rl | FTET JHT ATRIEE & ®7
H ferar & i AT aar gar 21

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 e H Tl & orT AIsHeaie &1 qTHa: S9N &tar 8 |
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forT =te %1 I ud T (Properties and use of Pig-iron)
foT ofte it TR X ZAT fUeaT & o IR & dAle U &
& ITE I A & |

T |t (3T %) (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 & qVE (A€ H el FAT
AT T ATATIFHATIATE FATHT SATAT € |
FeaT e (FH) (Cast Iron (Types))

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

Fed e & THT

F=x Ale & THR T= {fu g

— ¥ N A (F=1 @rer) (Grey cast iron)

— A% =T arer (White cast iron)

— g F=aT ater (Malleable cast iron)

— T3 = @rer (Nodular cast iron)

o F=at ver (Grey cast iron)

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

F= Ale & WY 99, B, AT3SAE a9 & 1% o a0 % T947q
¥ fore smardt & ST @ |

F=AT AST T ATHCH AT & HILIT IFE AALHT T FATRST
e a9 | HTH 14T 2 |

THFHT TAATH (75 WA & HES HH a1 & AR T FoF Al &
YT TOH Twe5T AXAAT BT &, TAH STl HTIEAT T AT Tohell 2 |

T Fe die H ITINT SATRTAE FINAT T ao = | &iar 2|
I TS HHT T &THAT 1 HH HLAT & T ITHLI & Fe@w
FH HLAT & |

S ¥ F=F A F AR G2 T ST a uier W ST &
T ST & | TEY 10T SHHT TN I TSh( Bl a1 | Aol eidr
59 o =1 a9 a7 e Tear @ |

T w3 Ale & FT 9910 & 308 7w [Afder, wrdaw, aafeaw
a1 are &t fafa B S 2|

I FEAT ANET AT & A & T T T HF T8t & 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

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

T¥e F=3 Al H do8 del AT ST FhdT |

=T F=ar et (Malleable cast iron)

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

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

Tiae F=a1 et (Nodular castiron)

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

T FSIXAT gl 2 |

T U MBI FoAT ATST I AT WHT T § Th ST
& o I=aY a=dT a9, 7w gEEe AT gid €| 5H
FIET F7 FEIft UF el HTRET H7 JHfT |

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

TET ATET ATe H JE € ¢ | T e & [FAvewor g7 78 JaT e
& 3" 99.9% dF wteT gldr | (Fig 1) TR F¥ 9% el dteT
foreretaT 7€t TRy A MRT & AT & ST Fg o A 7 grew
ST HehaT 2 |

Fig 1

PURE IRON CRYSTAILS

STAG l
THREADS \

WSCN172011

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

— gfsw wfwar (puddling process)

— A AT arad gfEAT (aston or Byers process)

e (Steel)

TE Y ATRTE | 0H FTa & Ted AfUF S & | HTa &Y Trershar
30 YA TF FIE FATT & | F1EA F qeF 0.15% & 1.5% =i
€| SEH 1 STYEAT T ST S aone, wenieE S
o stert 7Y o &7 \war 2| fAfvad qmowe o ™ e
Td A AT I H VST FXA T € FIX UF ¢ & AT & |
fFafafaa fftet e v R & &a awa s« )
diwew ufskar (Cementation process)

Ffeae gfd=ar (Crucible process)

FEHT IfHAT (Bassemer process)

e geeT If#at (Open hearth process)

FoTgl a|T ST (Electro thermo process)

I=1 rgfa afwar (High frequency process)

o o~ W N P

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

1 @m=ET & (Plain steel)

2 fier aig = (Alloy steel)

1 @mer & (Plain steel) : $9® e ud oteT ¥ 1 €|
FTaA & gfaerd & ded ae &id & = g @

faw @ 1ee ®ier (Low carbon steel)
7T wrEq & (Medium carbon steel)
I=7 &1aq &ier (High carbon steel)

= w= &= (Low carbon steel) : 3@ geht &t
+ft Fed € | 38 &1ea &1 wfaera 0.15%% 0.25% da &TdT
2 | FTET FY HF ATAT & HLU Tg TAT AYH ST & 3T
AT T TG HXAT & | BHOAT % et & g 8 fafsmer
ATFHAT | STAT ST AT & TS AT STFF FIX U AT
& 2tar € | 387 T fafdr gT w3t ar dwmwe 7=
ST AT | €, diee, Rfae ofie, aer, T-ater i< Fior
AT ATfT 3o a9 2 |
B #ea® %1 391« (Medium carbon steel) : 378 e
#T 3¢ 0.25% & 0.5% a% =idr & | FTew it stfersw araw
& FHTLT I Toah WA & YHEA ATF FIX T T &rT
€| 58H AT SATF SNl & | T8 TWRA AR ST A
ST BIAT & | SEHT BIoT AT Tel Heeh (AT aT&gT et
g | 78 A ega, 9T, F, IJTEI, A & A, W
TR, WA, TG AT a1 & IR 2
C S=a A& (High carbon steel) : 5 e #t 3%
0.5% & 1.5% d &t & | T8 agd &7 F3I< 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 W >
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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= fafyra & (Low alloy steel)
B 3= fafsa &« (High alloy steel)
A = fafsm == (Low Alloy steel) : 189 & stamar

THH AT G0 FH ATAT § G A € | g9H A=y wfw
A giT & | 378 AT & @1 | IE TSI U L
Y &7 Tt €| ZHHT TANT EdT8 e UF 7 qTH %
fafsrr s onfe s & &tar 2|

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

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

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

FETSTATE 113 THH ST 61 AT AT Bl & | e
F ATAT & AFAR 3H A\ a1 | qter @ 2|
1 WA 22%, FIHEH 4%, a+feaq 1%

(Tungsten 22%, Chromium 4%, Vanadium 1%)
2 TEA 18%, HHEH 4%, Fafeaw 1

(Tungsten 18%, Chromium 4%, Vanadium 1%)
3 TEA 14%, FHET 4%, Fafeaw 1

(Tungsten 14%, Chromium 4%, Vanadium 1%)
THE FTeA & ITHIV a0 & FA(h T8 Tgd &F HSIT T
g 3 & aTIH § AH & AT € | 7 FHIROT Frad H7
TR % HET AT 96 ATAT & df f%e FTed & IUHT
7 Bl A1 & UX ST & I=F Tfa9rd & FR0 I8 I=F

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% 1+ U 0.25
T 0.35% foreher 3 AT 2l & | forefet 3 10T ST AT
ofeh, SR AT AT FIAT Fedt | TaH S qLT
AT | g e 0.35% &1 & FHTIOT TS HTT T &leT
& YT 6 AT 7T Flew Y TTALTIHAT Siel & | FHHT
saT Redted, o=y, THa miteT, a9 Ud g41g et
& T ST | BtaT & | afE 30% - 35% fAerer & 5% Fiamee
forer fRar S & 7re g7 wher a1 SATaT @ | Y HAT STHTT
A H TEHT G ITANT &aT |

c

FafzTw &ier (Vanadium Steel) : 38® 1.5% e,
12.5% @A, 4.5% HHEH, 5% afeaw ¥ 5%
FIATCE THAT SATAT & | TN TATEAT HAT, T qThe 0
T Stfer gtar €| I8 Ieare U & i 7
feres It 2|

#IS &iw (Manganese Steel) : 7= fafire fafia
wet off FEeTaT € | 386 1.6% & 1.9% FTHIST 31¥ 0.4%
& 0.5% FTa SaT & | I8 F3IX e1a1 & AT AfaF T8
fear 2 | 78 graw & gwifad A1 eiar | a8 JERY HiN
¥ ITEE W 9 Siav |

Wga® & (Stainless Steel) : &t F a1 58/ 0.2%
#90.6% FT, 12%T18% HIHtaw, 8% fehet 311¥ 2%
Aiferaw SHaT & | T8 ATF, FAT, T, FATE BT & WA,
e, sy ud e onfe e & Suanft 21

®/aa| @ F 71 (Properties of stainless steel):

1

W

3= "aeor gfaziy (Higher corrosion resistance)
=9 q=ar afefiaq (Higher cryogenis toughness)
3= FTAHT BT+ 3¢ (Higher work hardening rate)
3= T 7tk (Higher hot strength)

= a=raraq (Higher ductility)

3= 9f¥h ¥ FaieaT (Higher strength and hardness)
s1ferss strede fawamae (More attractive appearance)
FAqH 7L (Lower maintenance)

ettt &t (Silicon Steel) : 39 14% #Hiefiaia gtar
& | Hiefiate &1 3¢ & AT T 30F FA ag Are © | famfor
F & 0.5% & 1% #refiaia, 0.7% & 0.95% FTwIoT
& fasor &1 IwE ar 2| faede we, sRew,
TTAHTHY & AR & IaTed | 2.5% & 4% et
T forsyor forar St & | et S § 14% it
F1 foraror s foram smar @ |

FiaTee @ (Cobalt Steel) : 3= &Td= & & 5% &
35% FaTee BT & | SHH FB(LAT Ud &t AFF et 2 |
T A 07 (AT & FATCTY SEHT TANT SR J=F
T F Ear € |

FETAT FOET U fow 0 (NSQF) - st 1.7.20



dtg A 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
Ve LTt A sy emgent % forg, steres ang e wew ¢ | feme
T sy a1g & s A wfwa & s 9, ey aig sea
T 0T S-S BT |

TR A7 ¥ Fsr arg == & forg & 7 e & @
Freman e 21

=t (Ni) (Nickel (Ni))

T TF TS U1 © AT FF THR & 61 A |

IHFT ITART A E g # foa s & o9 & e,
T AR | e a1 e faeg 14500C € | fever &1 gafaea fom
ST & | @l g & fAmi § o e fawa &ia fer g
FT ITANT AT T €| 37 & § 36% A gar €1 7w
FIT AT deareor afaeret & | afReear Iwaer e & &
T B € FAfH 3EH faw F1 qad wH OhE e |
e & i ang @ s @ 2% & 50% a% gwar 2|
A (Cr) (Chromium (Cr))

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

SATEIHTATES % TIEH ST HT ITHLT a1 o fory e et
T A WiferesAw fisr ang 2

FIETH FT ITANT TAFS AT @t & forg ofr fFFar smar 21
ey AR FH-<IeS Sid arfd Tfage 7 &f | "acd &
H T 13% FIHEH gar & | weed e & &1 o
Frafar & fore T smar @ | wife aafeaw e &1 =i e
T ITANT T ST a1l ITHI a1 o forg fFFar s & S f&
&Y = K= (9mm)

#FTS (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 Fit A& FIA & [T a1 o
THAT & ST Toh TXA HIY o6 qT ALY A TGTT BT & | ST
14% A Ik T A HT STAE &S AR A AF FiW
ITFL g & forg B star 21

faferwtr (Si) (Silicon (Si)

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

TEITET § GETT HAT &, ST SATreft aemar € | Rrforiar fivsy amg
et 1 I BT & famior i et & $o v # G S

&, 38% ST IfAie & FTe0r| e AreT § 2.5% fafersta giar
| & o6 AHTES F (AW H 7ag HAT & S FeaAr Aret A quA
&THAT %1 ST adT 2|

& (W) (Tungsten (W))

ST &7 T 3380°C ATIHTA & | T8 Teet ATl § Fi=T SATer
2| 0 FROT & FHHT ITANT fSTedl o & e it a9 & forg
o ST 21

TS T ITANT I= (A FT ATt STHIUI o IATG o fold TH
forer g & &7 # f3hrt ST1aT 2 | tfEr wfe & wher (HHS) # 18%
TR, 4% FIHIH AT 1% Ffeaw 71 uF fer g 21
Tdrze 30% FIHAT, 20% TR, 17 4% FTH AL a1 HidTed
# f g 2 |

a=fe=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 & |

FH-FAfeTw & & 0.5% & 1.5% ®ie=aw, 0.15% & 3%
Fafeaw, 0.13% - 1.10% =HTd gar 2|

3@ fier a1 & S A9 anred, @edE d ST At
& | ZEHT ST &, fEe, ave AT goEt g aae |
Srar 21

Fafeaw 3= e & § 0.70% FHreT AT T 10% a=feas
g 2| I8 TS ded¥ I M arell &l qE7 Srar & |

e (Co) (Cobalt (Co))

FaTeE & TaAATH 93 1495°C & | 7 Fraahr Uit < qfawry
F g ATF ATTH I¥ q9TY TG FEHdAT € | FidTee & 3T
FIE aTel AR, FHET get rfe & fwtor & faba s 8 | Fraree-
EE-E (F9-F+ GI¥ HSS & ©T § AT AT ) § AT
5% 8% HiaTee ldT & | 3HH 18% &ed HSS T gomT & J8a¥
FIAT AT Tl F Y7 BT 2|

Hifersss#® (Mo) (Molybdenum (Mo))
ATfTeSH 7 e 2620°C & | 38 TH g I¥ 937 & & faea
I= Tfa<ie 3aT 2 | Aiferseaw 278 @i & & 6% Al ieew, 6%
TR, 4% I A 2% aieaw giar 2 | 7€ & afie &
TEA FBIX ST & 3T T Flew & &TH7AT T=t gt 2|
#ffe=m (cd) (Cadmium (cd))

Hfefoam 3t momiE 320°C E1AT & | SHEHT ITANT HIST ared e
Tt & forg B star &1

frr eng sfe srete e 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,
THf ST, #a e d | Iaree & forg

ar=t (Copper)

7% T8 FIER ‘Haarge’ (MALACHITE) & fesrre e | o
AT 55% dfar WX ‘Rzed (PYRITES) #, fo@w 32%
GICIR

oT (Properties)

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

Gfed &M I¥ @YAT TS Bldl 8, dihd S Tl AT € AT
et T ST & a9 WieR & |

IE TG AATATLAT AT A= BT & A 37 AGL AT AT H FaTT
ST T & |

7% farga &1 garas eidr & | H19% &7 29s €9 & R Fae
A faga Iwaon & 3o el & ©7 § ITANT Gy Srar € o
farga wate &1 H=Te Fd 2|

AT IHT FT F=ST HaTe® & A o & oy, srerfers gfawredy
ot @1 30 FOT S/ TEFT ITANT TIAY AT G9, AeA dTT
TR, TTHT & TS, IR0 T W F g A TaTI A qa=
H T ST @ | e Aiee R s s & forw oft swer e
ST 2|

AtaT &7 ToAs 1083°%¢ € |

TAT &= @i I1 AenT gRT 9. &1 whdr € |

awar fast e (Copper Alloys)

diae (Brass)

IE ATET T ST 7 oy o1g €1 9 R & fiqw F forg fom
a7 ofte &1 5 7 e & et & | e # G fey arg Ja it
& gfaera o fAsfw #ar & | 41 der ar gehr G, ar s
A%hg BT & | 30 ATATAT & FIAAT G AT ST Gl & | Fraer
derreor gfaieft oft & |

el 2TIF T & AT FRIASAIY HIY T THT &F 7 ATE &
Ao & oo e 1 gaeer ST e Ay e e & forg
g afeew & oft e strar & | fiaer 71 TerHiw 8800 & 9300 dF
ghar |

faferer dvmmrat & forg e g & fide a@@ o €1 ffe
3T 1 ATHATE T ITANT & T aTett Fier fer g &7 @¢a=mg
AT I ITAT 3w 2|

T (Bronze)

FET I &7 § dia M o &1 uF oy ang 2| Ff-+4 3=
faste aqont &t ST F F forg v oft fremer strar €1 gew o
AT & AHT AT 7% &iaT & | Hi€r &7 Tewis 1005° & | faer
F AT | I FS ST & | T8 Te¥ ITHLUT & AT AT &
FATAT ST FHAT & | Ieariad g aeeTe gtar €| v & & frs
AT F HH 1 B & &9 H ITANT faba s & | faferer srgwnt
fafera dv=mTen & #er faf sgern & fore Suerer 21

@ st sa+ B ang (Lead and its alloys)

T UF Fgd & AW €T § ITART A AW ATA SAATE GTg
& Y gmw A" v & s srgrEnT g 2|

0% 19k AT ‘GALENA' & T T ST {3t Strar & | e
TF WY o7 & | S e S o e T A gty €| aw A
A A & ST S afaetys €| aw gy At &
farew sr=T dycieT dT 8 | aorE i MY STEgEAlRE 9w
S FE o9 % forg wfaereft 21

TEHT ITANT FX FT AT, Aiee¥ AT G w7 % forw fFFaw
AT & | 3HFT ITANT U2 g9 F oft T srar € |

e ot (Lead Alloys)

dfere #eat (Babbitt metal)

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

HET X A7 & uF Oy g F1 I Wi diee] & €7 H
f3Far St & |

S AW TEF TAT (Zinc and its alloys)

STRAT ST T Thehet o fort &t 9 &I & forg et a8 ST
FY ST ATt 8T & | JITET & &Ehet it ATfeear, et o &1 ara<t
|

ST 3T heATATET AT fFraror & are fFFar star 21

THHT T 420°C & & |

IE WA ST € Y W FA T ATIH & AT &, T8 FAT0
sfaetey off €| 72 30 FOT & @ 3 3O ST aedt A &
for T STraT @ iR o #t =1ee e a¥ At Ry Sar &
SEAT oAt & A& 51 F qr At gir 2|

o= 3w = & R (Tin and tin alloys)

ft (Tin)

o &7 IaaTes FaxTEe AT ety & &tar €| 79 e # ave
TT & | S Tomis 2310 F | T8 T4 A AT deror
sfaiet 21

o &7 ITANT g T F @I HeA & IR & (oI, &t 3t
¥ U AT & & | 3T SIar & | §8eT ST = arge &
arer, fisr arg @ % forg oft feerm strar 21

TETEROT : AT T o forg diar & aryy o | Fiee < awm & forg #fer
Fary fo | fomr, ataT, @i i wme % a1 afae o a9 2

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| uegHifw # 3= faga e arfiar =arasar gt 21 7%
LA AR q BT &, TeHIfAa &1 Iuai =as w9 & fame
ST A fAwior el F soeboe o 7T fober et & | fomger st
# ZEHT ITANT oY 95 ToT & | 7 AT JUHIUT H FHHT ITANT
srfirav & =T 2l
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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):
. fe e =i AR | A @ie
Hax
1 —— T F.4. | i T F W T
FET & 1 | TeT PR foee
ERL 2 | ¥R sew & dfeaw &rTer
2 THT FRE SATALH, FaA e 3 | v & ©ie FATEH
B et A o 4 Famrt = o b
AT &t a1g
. e = 5 | gR & @i qfgew &
3 ST e | fafser =
6 | fr el e (IR afvay
o § e | & ot ot @ 1 g T I G e
TOHT TR ST &| & 91T & 7 T T e fer
. 8 | TS &l Wl wie 3fear
4 qdae Aqde I¥ ST e THHIT
— S S & 9 | &ow & «ie At g
5 3 - . N 10| fawrmaTTeeTw & «ie AT q=9T
AT AR TS AT AT
¥ Iganfy oreTsd |
EEpinil
6 sfea St # ggaT fmfor
I ERIESICIN
FRE AL, ATEE WA A & & O |/ Jo=w
o T AL g ®i e
TEIAT FHTEA T JTAT FHTEA T JTAT FHTEA T JTAT
2% 4.5% 0.170.25% 058 1.7%
arat —8% — T -3=
FEfT g FHT & FoIfea &g
— Fq qaT g — g qaq araed — T AT &
— =9 Gl qmed — wew Rl qmet — 3= PR =
ERINECRIRLIE FH I 3=
=T e 3= 3=
F3EAT T O A T e qery FIIT
T FHST TAT 3T FLA
T I gdr &
EIREG FH FrEar agd FTET ATEAT & Ay
Hrrear o gy 2
AT T STETAa T sTETAT AT
A & &7 T, AT LT ST Tl & AT ST Tehell & AT ST Tl &
afeeT @t qee AR fHAT ST FHAT FEA AT | qee fahaT &IT aee famar o Faar @
qHT &
TATE AT & ETeAl ST At & TTAT AT Thell & AT FIeAT ST Fehell &
AT & TE
AT faEr = 3= 3=
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Ty T AT A 3w

)

)

T T el org | sa¥

wE urg e g

1 e & qrEr srfees 1% T e @

2 TaAiE f6g I= PACISRICEIED

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

4 THE ST o AT & 4 5 et 'l ®

5 3dH 9% & 5 SgEEE &
T B &

6 I ST AT H 6 T8 TRH FEWT H WX
WY 8 ¢ g e

FE AL A & | AW

P ATAA S

1 T T 9= A ferew FTE &I ATAT FH Bldl &
gl &

2 FTa o6 FaET | Bt & | Fraw i g @

3 oA fig & et & oS fag 3= gt &
4 38 JEafehd qet foar T grh AT ST aar @
ST HhdT &

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

6 JE HfeaTE & FLAAT & ST T AT &
ST AT §

AGE R HRERI T8 e T AT ®
ST HhdT &

= (TAT® T H B
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F FAL & ATIAE IX)

a1y LGS

TEFHIIY BT & gHier (TeT) BT &

T ST AT fag@ | @A &9 Aresdar

& gAT® Bl & g &

fferk a gt & T qET Bt

ATl BT & Tl 91EY & w9 |
EIECHI R

ferR remaadEarT AT w9 § 59 39
g 9¥ WX gdT &

AT ATHATES B & AW ATAT ATHFATES Bldl &

HET HY ATATST AT © Ay et ey &

ATHAR I¢ 1-3 ToE 4-8 AT FAFET B &

TG Bl 8

AT & @e=ET T

T &

FETT T TE faw 0 (NSQF) - st 1.7.22




Y, AFST A T AEEAT F U7 X 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 |

 uTSfa® &< (Natural rubber)

« &3 ¥&¥ (Hard rubber)

« ffafesw wa¥ (Synthetic rubber)

wiHta® & (Natural rubber)

IJE el F 9§ I ST &1 TS TH FA I¥ AT & ATar
&, 30°C ¥ feafumr & siar € | e ey 5°C 9 F3IY &F Srar
gl

qoHY 1 TaX | AT ST @ i frsyor &y o 3 s &1
39 AT FT TeATSONT FET a1 €| 39 TiHAT gTeT, Aogd,
e A Afd FI @Y 91T A1 Sar €1 g8 A, a2
AE § 9fkade F 9fq 7 dagaefier & Sar & HiY FEfas
faame® # a8 gaar €1 3EF FTAT YU B AGHT TR
ArRfrReer off ®7 & F T S )

o Ugiferay det &1 W Tfawre|

o GIA AT AT TEF F Ll AT bl |

o I FieS YA & forg ST 7€t AT ST At 21

o FF TRATAT ATIH (FA{F TE W & T € 31T 60°C
& ATIH I IR fAHfHa w2 8)

o TS F AT TAT TTaThaT § To%e | gafery, i & i it TS
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:

* ATEZTEC FSEA W&

FTEA &, A 49 AT(S H fForae, Femr o Ft &7 fr - o FEEa @
AT S| WE AN H P ARATS M 7D AP | WX F o gEoa™ @Y
e eifeat i fE T R A UCEIECES
o fforam @
e W Ll ELRIn
1 BIETAETS e, ferame afaeter, &9 aruEE ¥ a=ien, ATCHIETEA | TR & FT qd
LCTS FH ETEGT AT
2 FEA 7% Sgiforaw aat, El T "eF Arcded g fAwi R | Avwd F #iY eT F ¥ § ITA Y
AT €| 3 qHe Y AT fRRar v e T AT T A aw afferfaat &
# for s= wfates & 21 IGAYA F T H ITAAT AT S &
3 HEECIC] F & T AR aTTHE (150°C %) & H9% § AT fasteft & AT X Faar & sifer
LERd ¥ faareer 1 gfa<re g B Smar @
4 fenfye IY T, ATFATHLO A A JATE, qB8d< g AT ST T Faer AT &
LGRS ATAFAT ST oAt Tl @G AT IO forg 3w e strar @
% forw seav wfare
5 faferte 3= IRATE (200°C) AT, THT X GEITT S EAH HiF A9, DT ffrer e
Sfaere ST & YA, STsT, AT =T sgee FfFAIT AT LI, BTF HiEadl,
U7 Y e ATt | I8 UF =T T} & STREH, A, TIRIIE ATSfET &l
% forg, qra¥ Faer Y Fgter Y
& forg ggee
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TR TSt & TOT Y ST (Properties and

uses of timber)

™ 9T (General properties)

IATAT dFs! § fAwforfad or g =1ty

o #gdg

o EAE A g wnl = wE

o TH AW T

o frafya arfis ao=

o WIEOA

o HEAY ST FEEE ATSIALT HOT F §F ATESAT
. o=t g

o I A AT YA B AR IR & G &1 AR

o TAE HT HTeA I AT & FiAT T A1 qaT, AR, wfeheT 79
g =Ry

Ftreor (Classification)

o ZATAT AHST B (g fobar T &
a | TAHS!
b FoiT TRt

qIW aAFI (Softwood timber)

o FTAT AT I TIH SHILAT AHST & T g3 SATHTE A7 31 TS
gfert aret a9 9% FIIX AFST F B B |

o AES H I AT aede g 2
o RS F AL e Eer 1
o WEAT #Y g 2|
+  FATEe T ARt g €
o qAT AT FT Afare |
+ 3EF dg FAAR B 2 |
gk T HT BT 8| YT d¥F HAT ST FTaAr S 2 |

o TR HT HTHT T AT, FATIETY AT Sehl BT & S foh I1eT,
U9, %el, 39X ATIS |

FST THS & 0T (Properties of hardwood)

o TAFE H ATATT AR TR A B OATAT AFAF STl & |
o T FWAAT TN H ST & |

o ATMYF TAT AT - T AEl B 2 |

o 3H TT FHW FIAT HSA AT Givwer gt 2|
o IE HALAT THTE T TTa<Ier HLar & |
o HEHY IYEY AT 8id ¢ |

9o, aqd, AT 31 |

=T (Uses)
AR HS (Soft timber)

o TE B % HIOT TAHT ITANT AT Sjoft & wfi=e, aeamst v
faefrat & fog fmm smar 21

o Y9 & ®T I | faAr S €|

o T AFISAT HT ITANT ST AT FLTE T o ford e strar
2l

o IT WM A BT & ITAN TR & ¥ § fFar S €1

F3IT @HT (Hard timber)
& forg ST faweT ST &1

o I UEET AT B (% forg gwarsy, Rt & b, ifE &
=5t iferr Y AT F wwd €) § ST R o )

o FAT & f[Eio & Iy fFEr star €1

THE Fw I fEE Tgeer & ¥ # (Wood as an

electrical insulator)

SEUS

SEHT TN Fet sk AU AT § @it § et & =9 § IoAhT
faram s 21

Tt el (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 STfere qie ear 8- SAHA 9% W0 e (1 3 o
= 10° s7rw) ufer dEfie a9 3geiedl & HT gall a1 A11ev |
IHH WA e ¢ fa ggefen amnft et faar & wies & forg
I qtees (A1 3= fagga qama) & gy e off g¢ 7 o fog
TE gt =R

gAY & T (Properties of insulators)

UF ADT FHAE ATAT &1 T ATTREHATY 2-

« g fafere wfary (F stw/em &) Rema arret & uw
T { F FH FIA & forg |

o TS AT TREYA AT 5 ST dteest H1 I=A I (Tfd mm
forett aitee ® =reh)
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=T it wiivh, T a1 ddtew § (T fAmtor i #rf #3
& afkferfaat & st et qamar &1 fa<ter wr TRy )

o AT ¥ g % AT ATST &7 (SGATST OT & AT | g

& AT SATET a8l Ael A11eC | S fagd wefiat &t are famar
ST &)

o TH & faAT s, g argwvedy e wt A G sar

g (zgere T, v &g & fafre gfawry s st
e THT &7 AL ATAT F TG F TT BTN FH & SATAT
gl)

Ieg SR 3w (Products and insulatirs)

TeH fostelt & & § s
1 A9F At # v Al (Wie 3gee)
2@ At # g
3gdt waw | amfew
4 Fifie| arsfeT
5 gewEd AT AR AT AT & dd |
6 T Tt AT A
7 gt | sfiev R ored geiee
8 ™mH -do-
O et TFHET | AT AR § AT
10 =ATfee® TR e AR @
11usiTEe ST T aifae
12 wrEaT FifaT FAET AT FATEET SYATT FATT
13 TR
FATT ATARR TYAIA AT
14 gtz -do-
EELY
15 faferr -do-
EELY
16 P.V.C. ATARR THYAIA
17 S%eTse oo & forw &= enfe aamn
18 =HsT -do-
19%fe I IS FATAT
20 iR IO FIAT, A HIAT
e

FETAT TOET wE fame o (NSQF) - st 1.7.23
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FoRE, MR Ta gqa (Mass, Weight and Density)

I 1.8.24

m - % A &7 gere

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

p - T (‘T I=RA BT )

W AT FG - 9X AT 94X d

g (Mass) (Fig 1)
Fig 1

MASS ~WATER

ALUMINIUM

v=1cm3 v=0.37cm 3 v=0,13cm 3
COPPER LEAD GOLD
7/ 7
fa]) fiof
48 44 | | 8
v=0,11cm3  v=0,09cm® V=0,052cm3
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 fie &1 gowm ua fie & fAfed gerd v am=r & | F.P.S. st
# oA & 7 e (Ib) €, GS YuIelr # 9T (gm) 1Y
M.K.S. ¥ S| sorferat # e (kg) € | &+-sft 1000kg
F forw 1 e +ft wge AT € | Eiawer #1%& 1000 € | wqiaeer
& AT TIHAT A ST & TGl ST & | SIee0r-1 & = 1000
kg, 1gm =1000mg

g (Density)

I FE HT T FHE A & | T gqH1 ATAF gm/cm or
kg/dm? =T ton/m3# |

mass m
— =—=F|

volume W

60

WX (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
T (11b x 1 ft/sec?
=1 poundal)

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

Tt 1 grx 1 cm/sec?

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

S.1.9vmett | 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

. Fig 2 DENSITY
and WEIght) ’ 11.34 kg Lead 2.7 kg Aluminium
#. 9. FIA R
1 | 5oWe uF &6 § 397 &7 | 9 &R & HE 1000 cm3 1000 cm3
TR e A fie & | & # =9 9% ad o
Fo & HIT &dT & & @ T /AT & oom 0om %
qToar & COMPARISON £
2 e forfa o1 w1 e o, ferfa e FEHT UF ST % S HT T g FhedTdl ¢ |
fovfz 7€ &tar @ AR T AT e @ e TR HT FZHT Tegd FYAT | Eg. 1dm? o7t &7 geera
3 | fiie &1 e o= afs T 7 & At fie 1kg & ¥ g8 WX 1kg/dm? &7 99 & |
& g F AR A B A A= (Unit)
4 | & wifas gar g fefir gem g e T AT A g & g ©
AT ST & ATAT AT & MKS/SI= Kg/m?, CGS - 1 gm/CC FPS—Lbs/Cft
5 | stfewr wfor & afger wfer & Solids gm/cc? Liquids | gm/cc?
6 T T AR ST | 9 qE & garr S 1 Aluminum 2.7 Water 1.00
& gerid G ulvadd 2 oAt e 8 afvadg 2 Lead 11.34 Petrol 0.71
T e AT 3 Castiron| 6.8t07.8 Oxygen | 1.43
4  Steel 7.75t0 8.05| DieselOil | 0.83
7 | TEE TS AW AR | gEA gHE e
S Y T & TaTe & fafire awe &t anfard awa off F=d £
T
T U9 WX e AT #1 fafire s (sream) amafer o
TF FTT FT THAT TRAT X T F TAIA & :
_ Density of the substance
;TW X1 * gh At ¥y " Density of the water at 4°C

Y, g ve fafire awe (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
& # A F A AR F w9 & Afew & | (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 ==
foreft garef &Y g wfa | 4° afcqss o) o & aee
THTS AT F ITHT % for weref %1 e sEet
T FET ST 2 qTIET T 2 |
Zae AqTAE g /ae TOHT FE gHS ST &l &
TYoTer/Fes ST kg/aW Fe B UF @@ | areh e e

BN
WA fafere s

aqTd T T

4° 9 9T FT T
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G| fafere W e | e
T Tl
1 gt | 2.72 S 0.71
2 T 11.34 et st 1.2%1.23
3 F=rdARr | 6.8" 7.8 | 9t 1.00
4 & 7.82 SECKC 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 fom 0 (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) fawT & st & ©e & 1 Gr. wt. = 981 dynes

A &1 AT R # #¥ (T # aa = 7.82 15

gm cm? - 15dynes = ﬁ Gr.wt

SHHTT = TIAAT X I

=22 x 33 x 1.5cm®x 7.82 gm/cm? qA = m X T § IeTH A

=1089 cm? x 7.82 gm/cm? o Gr.wt =519 x 2.5 cm/sec?
AT = 8.516 kg o gr.cm/sec? = g X 2.5 cm/sec?
Flot 15 gm.cm/sec’
SIHTT = grams = ———
¥ 981x2.5 cmisec

AN

A« = 0.00612 gram

4 2N & 57 10kg F FEHE I HT FHIAT & At FH 9T a9l
g I FghE 1T

gT=2N

A = FHAAE X IG&
2 UH dad 250 Se I &1 9 &Y 6T & | 59 adqe W

-2 kg.metre/sec? = 10 kg x Ser dgfe
T2 fRq €, 39 | 9¥ 9T & AT fhad N 9 Stentt ?
(Fig 2) -2 x 1 kg.metre/sec? = 10 kg x 3@« agf&

SCN182611

Wi

1 Tlitre of water = 1 kg of water 2
( 9 ) -, 3 Agfe = — metre/sec?
qTT FT ' 1gm/m3 At 1kg/dm? 10

= 0.2 metre/sec?

foz /’_\ 5 o # #T ga 1kg & IHHT WX TG HY | TEearador
\_/ g7 FgfE 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
FAAT TE AT B Al & AT Ieer Frm Tw =
g o UF GEd MATeds (STAERIR) FT ATE Ud arer |
: FAer: 150 & 70mm | Afe &g &7 == 7.5mm/cm? & at
2 TAHT FFAE F1 | (Fig 3)
TEATHRYT & FROT Aghs 10meter/sec? (FRT¥T) & Fig 3
T )
BT = 250 fe¥ = 250 dm? s //;'\ N
AT T FHAT = ATIAAT X THT T oA "o )
=250 dm? x 1 kg/dm? = 250 kg P
HIY STEAT AT = FHAE X [EATHRY & HIOT Ag(&

WSCN 182613

=250 kg x 10 metre/sec? HOLLOW SPHERE
= 2500 kg.metre/sec? = 2500 N(-- 1 kg.m/sec?=1N) FTEHTT = AT X T
3 ‘m’ FEEE X 15 A FT 9 FEE € ¥ 98 2.5cm/sec? = oI x 7.5 gm/cm?
W FgRE a1 € | g T FX | 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 cm®X 7.5 gm/cm?®
=11906.6gm=11.9kg & TFd & 12kg

6 UF FX F gFAM 800 kg. & AT THHT WX T AT FX
(& @ 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 FH X 3.5m aF G2 & 9T & | dgie
& WX & § AT &< | 9gie &1 g9 720 Kg/m? 71 |
(Fig 4)

Flg 4 h=3.5m
// E
{ o
v \ ) z
PETROL TANK §)
2
& T AT
: d? . 2
v=mr"h {or) ™ xhounit® =122 y35m’
3.14x35md =10.99 m®
qfF 1m? = 1000 litres
&F & AIAT =10.99 x 1000 litres
St HT T =720 Kg/m? .
gt ® A Kgd  =10.99x1000 litresx720Kg

= 720 x 10990 Kg

Ui &1 9T Tonnes ®
B T20X10980
(Metric Units) 1000

Weight of Petrol =7912.8 Tonnes

8 afs aedt uftre &1 fafire w9 1.3 @ X 7= T JomER
F § WY ST T & df 39T 99 kg/m? § 1 FY |
(9Tt T == = 1000kg/m?)
fafire ewe ar amfeas o=

_ Density of the substance
Density of water atd°c

oq, dedt ofie & '

= fafire 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 srfEfESis i (Archemediues principle)

2 grEgHex (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 |

7 § gH %] & I = q& H IO A
- a5y g faenfua awa &1 W

afT E ATAT Y & A T AWM | TE FONHSF & al a%g H
faafsa wmr ffenfid et ate 531 &1 W) 9% F R & avas
A% IS ST | AT THRIAF & AT T8 G AT | T H Feaaoiier
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

SELA

1 a7 H UF Ale & gahs F1 °aed WY 160kgf ¥ 37 & a1t
# AT AT € dF IHFT WY 133kgf BaT 2 | e & THS

#1 fafire wva wd afkmmr &1 AR #2)
AT § 39 HT A =160 kgf
I | S HT A =133 kgf
SO § WY # AT FET = 27 kgf

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

64 FETET FOET TE fam 0 (NSQF) - st 1.8.26



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

massof iron
valume of the piece

160 160 593

~160-133 27

Density of the iron piece =

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

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

Specific gravity = =593

EAT # 9Tq & gFHS HT WX = 6.5 kgf
qEr # U7 & TS HT TR = 3.5 kgf
SUOTHY ' AT Y Y =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 ATeT YHY @ fAsied
grgHeY forad 9 aftad sfier glar & X fausia R
TEar & |

Lossof = =2 166

1 #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 o9Tg & THS H AT =W

-3 H O] & THS & WX & AT = 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 = 6.5 kgf - 3 kgf x 0.8 = 4.1 kgf
o FF W U1g F A # & = 4.1 kgf.

3 & | /W % 3 1 7K 21kgf € | 19Kgf F AT FT 4T FT
THS WA B & arer 337 W@ & A AT Fw A A gaOAr
STar &1 F' 9 17kgf &1 7 & fafire amea 3| w7

gaT | T & 9 =21 kgf

qTT § 4T TF A/ & AR =17 kgf
s ot 7 9Tg F gFS H A =19 kof
ST H W T AT =(17 -19) kgf
=- 2 kgf
S W % WTE & FHT
=(21-(-2)) kgf
= 23 kof
SRS S -2 g3
23 kgf
*.9q BN g gm/cc
1 SRR 2.7
2 AT el 6.8-7.8
3 atar 8.92
4 T 19.32
5 EIE 7.86
6 S 11.34
7 Rt 8.912
8 ater 0.5
9 S 7.75-8.05
10 &= 7.31
11 IGED 7.14
12 &rer 351
13 e 9.78
14 deer 8.47
15 FTERIH 8.7-8.9
EAI
16 ER3 0.93
17 g 0.0013
18 T 13.56
19 S 0.71
20 CiEE] 0.83
21 gt &1 ae 0.78-0.81
22 aTY 1.0

FETT TOET wd faw o (NSQF) - stvr 1.8.26




e (ASSIGNMENT)

1

Fig 1
‘/ 5
&
&
z
Q
3
3
2 Fig 2
N
T
//’/ T
o
ol
\ ©
z
Q
3
3
@
ol
I
&
z
Q
3
3
4 Fig 4
min kg,
o ST =
s | 815
© Fe310 ©y©
90 g
g
112 =
Q
3
3
Fig5
40 60
3 =
J_ :
35C8 s
minkg. §
120 g
Q
3
3
o
@
I
&
z
Q
3
3

[ =1800 mm
b =65mm 7
h =12 mm
p =7.85¢g/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
|, =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/icm?

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 =2.7gm/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)=225N

V (volume) =

F =250dN

T % T

mm

(cubical counter
weightbalances 'F')



13

BALANCE WEIGHT

WSCN18262D

g | stagfoa
WX = 16 cN
Agfera W &7 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 | Fig18

WSCN18262)

d, =40 mm
m,=9x102?kg
ro=r,

d,=60mm
FG,= N

2

| Xxb =1m?
FG =7.85x 102 kN

S =

mm

F =400N

m , =200 gms
FG =16 N

R =14 kN
m = kg

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

FETAT TOET wd fame - (NSQF) - stvrm 1.8.26

V =4dm?
FG =10.8daN

p = gm/cm?

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

aa & p = 0.9 gm/cm?
m =2.5kg

h = mm

ERIRIEIEED]
g et

aTt ® ¥fRuer = 10 #frex
qErE FEEE = kg
AT FX

(1 #frex = dm? a1 o)
qTT T 79 = 1 kg/dm?

fadieY & argAY I

Aty R
OD =111 mm
ID=103 mm

HETE = 240 mm
arnET = C.

C.l =T adaca = 7.259 m/
cmd

FFAE = inkg ®
AT FX

afet ¥ g A fre (319)
R st

™ = 200 mm
FHTE = 70 mm
amEdt = M.S

e = 7.85 kg/dm?

ST FHHT = gm
H STa &

67



24 Tt fowe iy ™ 28 aTed & WY & IRkadq

ros EIEE A g = 10 m/sec?
| = 80 mm ST T FEAT
"T" SLOT PISTON % a’)—r - b 14800 N —
=/ 207kg/dm?
. c 2000N
IR FAAA = kg & I
T Y d 7000N
25 ferae (F=a1 7o) 29 ATET % FHA & TRAAA
Flo 2 e 7 g = 9.81 sec2
0.D =150 mm A F FAAT F AR
| 1D =120mm a 1200kg N
HOLLOW SPHERE % W W = 6-89 b 800 kg N
2l gmlcc c 700kg N
qfRurT & 3T d 900kg N
4
Use Vol = (ST (RY)’) 30 R ®IT WY
{ JATer & AT
GiEer Mot HT FA RS
. Tt Sp.gy PEC]
= kg T
—9 a A< 11.45
‘ b IR 8.79
26 o &% f T At c FeaT orel 7.20
Fig 26 -
? N ™ = 400 mm d Feter 0.72
/ s YA 3T T3LE =600 mm e SEC] 0.84
- 5| A T AT = 0.8 f  worRw e 13 _
Y ot A T = 1000kg! 31 R T g R
m3
. a 9T &7 ¥ - 1000kg/m3, ATEETEe 315 &7 fafire gve
&% & A/ F FAWA = = 1.2, TTEIE AT FT T =
kg ® AT HX
b T EEL fafere T
i AT 1000 kg/m?
27 afx«raT
i gt 2.7g/lcm?
frefafea oot #t o ford
i oreT 8g/cc
FEH
2 (VARSIEE 1 8.7g/cc
b ™
C & FH FAWH = TRATT X
c A
d ¥R & = g7 X
d fafire a9

e fam ¥ dfera =7 o

i Meganewton

i Kilo newton per square metre

f 1 litre it = kg.

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



i, @, A, T MY A § sy, @ww 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|

nifesier 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@
Feftr Tfq Fd € |

ow & "t fFEw (Terms relating to motion)
ferrma=r (Displacement)

S e UF = § gEY o AT ST A FAT © At IqE
faerm s fag & sifaw fag a% & @2 svml

T (Speed)

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

s (Distance)
WZH‘%W@WFH’JG&T@@ :T=W
Hq=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= =

HT=R = m/s, km/Hr,mile/Hr.

Il T a7 | = - |

=T a
T T & STIE aqe H1 | =Tl ¥ TRAdT 7 &€ 3T 2|
T T 2l
i Rergfaadtay | AT o R @ o g S
ST ok wrr & mre | AT H
ST 2
ffeaa Rem & ¢4
I = a?ﬁ"rré‘gﬁ' a"T:
auT aug

@1 (Acceleration)

T aRadw #T 3T FT @ FEd € AAAT TE THIE AHT H FgRE
% qfRads &Y 3T & | 3HT AT meter/sec? & | T @fger wfer

2l ,
a1 & afada

auT

qr=® = m/s?

u = IR &

v = sifaw 3w

s=gh

t = @

a = @<

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

1
s=ut +§ at? and v? — u? = 2as
V2 =U?+ 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 iy & e FHEHor S

v=u-—at
s=ut— at?
u>~v?=2as

| = (Average speed)

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

n- @Y Ifd $HE a1 Tfd minute § 9 STET @ H@T
S- T & E L, SATA A AFETE

e T (Stroke speed) (Fig 1)

e O % fag k| % O =9 | ITa A1 31 1S % AT B J0T
=2Xxs

o oF e # '’ =9 A g = 2 x s x n JfF sftEa afw
F T FXA % forU =i #1 & dex & &g smo |

Vm=2XxsXxn

69



Fig 1

WSCN192711

fore %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 safF mm X n &1 =eee/sfa fame
# =1 giaT & Y gfh vm HeX/sec § far @ @

Fig 2 oT

uT

WSCN192712

Vm=2XSsX 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 6 e
® @1 S 2|

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

Ie1EY9T (Fig 3)

T UETEE S & theh a6 feafer 34w 20 cm i rpm =30 min
2| 3ftad =TT &1 TUET metre/min, metre/sec. | Y|

s =919 = 40 cm.
heh T U =Y (Uee &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 # o
V=u-qgt vV=u+gt

1 1
-— R 2 - _ 2
s =ut 2gt S ut+Egt
u?—v2=2gs Vv2—U? = 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’ & giua e smar 2|
"1 (Momentum)

T HI GIRT 90T 1 =T Tl #7737 & % a7 3°qF 79 AW
o a7 & a8 9% WY T 3FF YU F LA Sl & | qAw A
z&Ts kg metre/sec &R |

I = g9 X a7
=ew & fw (Newton’s laws)
s 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

{idfie Sz # &9 9 99 ad F| T It aa F, i =fera
gidt € | (Fig 4)

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



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 & Q4 (At & AT H AW = TFHL & T AA-ATAT
FT AW AT THFHT & TLATA TA-ATAT § AT Rad g gtar
gl

m, - T T &7 g

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

m, - g1 fAs 71 9 g

v, - f5 47 % A 7w w@dt @

AT = m x v = A& #7209 X 3qH 3T
I # qRadd & 3¢ = fAwr o= o aa
(V-u))

t J

|
m,

A = FHA X Ag(&

TFHT & TEA 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 sifow fag & o= %t ste # fivew faenmw #=d €1 (TDC X
BDC) fore# fiwes &1 Faw o tar 2| (Fig 5)

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

— aeq = e - 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 & |

29T (Acceleration) (Fig 6)

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

Haq ST Tfawry (T8 Anr ' ) |

e | &% 0 GHT are @ =Tel | HHT ATAT € a1 g4 Hed
e Ay 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 v Fvir atfe (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 F1F (@t e, 3767, fra % 9fed, goft, v
afedr, el afed) for wfr & o= erer ov gwedt € |

T STAAT FTAT (A Y HION A7 rerar Tfefi=r =ver o Fed
g1

IE Metre/sec a1 ¥fea 9fq d%ve § = eiar 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 X 90kmph &
Ty & =1ar WY 8 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 © ©

WHEEL BASE

STOPPING DISTANCE

TOTAL STOPPING DISTANCE ‘
|

DECELERATION, DECELERATION TIME, TOTAL STOPPING DISTANCE

WSCN 192718

wgw 799 (Deceleration time)

TIEY A HT Ha g7 10 G50 FEamdr & |

FHA # g (Stopping distance)

HEA % qG FTC T AT 6 T4 L Tt 1 gL FeeATAT & 71|
T B g2 d |

AT T T A G AT TFA AT gL & GAIA 8 AT ATAH
it wfafear & aoa e gy ag A T g el

sfafrar &1 awg i e e T |

ATAT H GAL H THHA § T 3 AT & A 6T T8 3 e
€ | 9 qug giafHar 1 awg & | 36 a9 I8 T & 04 TS
ST T T FIAT & AT Tl T B0 G, ATAT % T (AT T THA
BHAT € ST AT T &1 gr & i s & | wfafwar v
FHA T ATAR & A AT BT 2 |

T MEr 72 kmph & Tfd & Tt & i g6 JaT 99T ()
=5m/sec? & | 5 o= § =Tereh it Sfhar &7 a9 1.5 dve
T T TFA B G B IAET F FY

gl
T FT 37 = 72 kmph

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

= 20 m/sec

T = 5 m/sec?

AT T&T B g0 S = \u.r_"- (m)= [ED}E =
2a 2(3)

T T A gl

= 40 metre + T x SfafraT

=40m+ (20x 1.5) m

=70 metres.

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

e e (I3 & Ar) (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 &5 fiee TDC 2rar BDC v o9+ faferardr st & sreor
R Tear & | 9 ST F I AAAT FATS qfRd F AT qrar
foees %1 TDC ar BDC & =il &3t & |

Fa f7a (I3TET0 & |19) (Second law (with examples))
(Fig 10)

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 |

— SieAaTer uF wfasfier 38 BDC 9¥ fore & € & |

— BT & I % FLOT ML AT IO Fgerdt € |

— e & A § TAW # 98 AT 2 |

— S qTEF FIT & A TAAT & A1 AT iy H FH ATAT 2 |

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



Fig 10 \
NN
GL GL

WSCN19271A

DOWN upP

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

(Fig 11&12)

Fig 11

WSCN19271B

T Rt &1 g8 s faafea afafear edr 21
W FIL ao = A A= o
— % UF ‘R’ & Isar &

— % T 9 & 31T 2|

Fig 12

FUEL
| TENSION
>

(LOAD) ENGINE

WSCN19271C

FIEITAT 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

St o UF FT TEATHY & Fiid (e ¢ UF S0 | THA 9
« uF F el Y § 168 Hiew A g 21 dFve § a7 FwA gt | e % fred & Fmnd v ferfeor #1 Ai g = 9.81

g | 5 AT & w17 Fadr & ? metre/sec?.
T = aF A A
= 168 metres/21 secs
= 8m/sec

Tk ¥l 21, 99 H &1 Rurd & at 150 km FT gT qF FTAT
| ¥ & ATA FT SAEA AT F AT F

dad a1 = ax & T /o o aw

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

2
xZ
5 Km/hr

=60 Km/hr

us qred 8km/h-24km/hrs St 4 &0 & 31 & A9 w9
& fq Ferar €| 4 gfe # frafor &% vd 3w sty § a=

F g g JA F

A& a1 =8 km/hr (u) v-u s
a=——m/sec

sifas ar =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 &Fvg = 16 km/hr = 16000 metre/3600 sec
a1 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& FX & 45 sec ® e famm mam
ST €| Hew AT
ATRF a7 = 50 km/hr
sifaw & = 0 km/hr (1 Hour = 3600 seconds)

(1km= 1000 metres)

qaT = 45 secs 5
50km/hr x —8 m/sec=13.88m/sec
1

v=u-at

—u— v 13.88m/sec
O=u-at al:7:7:0.3m/se02
U= at t 45 sec

50000/3600 Hie¥/sec = a x 45 sec

- HaT =50000/3600 x 45 metre/sec?

= 0.30 metre/sec?

form =T T = 0 metre/sec
TEATHYT % FIL 47T = 9.81 metre/sec?

foram =T gwT = 1 sec

x 9.81 m/sec? x 1%sec

[

1
=ut+ E gt? 0x1sec=

=0x1sec+ x9.81 metre/sec®x 1 sec?

1 Sec?=4.905 metres. s = 4.905 metres

fere fehmar a¥ 30N 7 /et T X1 € | T &7 72w 50kg
T 4 %S & TEET H1F 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+1/2 at?=0 + 1/2 x 0.06 metre/sec? x 16 sec?

= 0.48 metre s = 0.48 metre

120m/sec & T & ATT TH TIT FIL 1 3T ISTAT SATAT
g | AR - (a) T 9T dAted § Tee a9 # TS Aferwaw
FATE (b) T BT Y S ud A o7 # foram wam g
T (C) a8 A & foras a1 g8 s ¥ frar € |

IV HT ATLRTE 37 = 120 metre/sec (u)
sifamr a1 = 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 TET & 4 SEET 3 = 0 metre/sec.
TEETHI & FRO dgfE = 10 metre/sec?

@ & T g8 = 720 metre

. VZ—Uu?=2as v2-0 = 2x 10 m/sec? x 720 m



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

FIT A A AT & I FA H a7 THI0 metre/sec
=u/g = 120 metre/sec/10 metre/sec? = 12 sec.

ferx ferfa & 120 metre/sec &7 a1 9T #¥4 ® o0 q9HA
=v/g =12 sec.

. o foran war @9T = 24 sec.
St 2800 rpm T 5T THAT & AT I & FATS I AF {3eaT
H v 3 &Y IoET # | (Fig 1 & 2)
FO & (W) = 7€ e & g8 € (am) wfa s awer
H FHIOT FH AT
B

e & FT FONT FT W = 2aN/60 rad/sec.
[N =2800rpm]
= 21t x 2800/60 radian/sec.

=293.3 radian/sec.

Fig 1

WSCN192811

Fig 2

WSCN192812

afed & UF e 9 B 2n @ i 2n ¥RET = 360°

% afear 120° &or 9% gaaT 2, 120° = 120 x 21/360

= 2.094 ==

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

0 = 2.094 =]

S=270x 2.094 mm
=565.38 mm

fag a7 @@ #t T g = 565.38 mm
H & oo afedl &1 =g 600mm 2| {0 &1 ueder 250

rpm aTaT | free e it fex/@wve & aRkfyr afa [
Ead

B
mdN 1
afRfe wfa v =V = x —(mils)
1000 6
3.14x600 250
= X =7.85m/sec

60 1000

ST TET 72 km/h 3 1 & =Tt @ SHE §IRT A A A g4
#T TUET FX | ITHT @ a-5 m/sec? 2

B

Va (F1T &t st aifd) = 72 km/h

5
m/sec) =72 —m/sec

1000
(Lkmph x
3600 18

= 20 metres/sec

2
v
A AS = (FreR)
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

WSCN 192822

Fig 3

WSCN 192823

WSCN 192824

Fig 5

WSCN 192825

Fig 6

WSCN 192826

S =180 mm
n= 65 (3=
‘EI'IT-T)
Vm= metre/min

V &Ted &1 Sirad a7 € )

V = 16 metre/min

s =210 mm
n=___
(V ®Te ¥ =7 &)

n = 22 =a/fAe (@R
=Td)/min
V =18 metre/min

S= mm

s =240 mm
n = 30 (fFarf=a =)

V= metre/min
n = 50 FTeq & oTd

V = 32 metre/min

d= mm

S =64 mm

n =3600 rpm

Vm = metre/sec
Vm sted fiees arer & 1)

7
Fig 7
0.35 Metre/sec |
—
— RS
S
\ g
z
3
S
8
Fig 8

WSCN 192828

9 Vm, =5.2 metre/sec
TIHT

Vm,= 6.3 metre/sec

n#gfE mpm)=__ %
10
Fig 9
w
=
11
Fig 10 ‘ s
§
Is : Vm=25:1 z
=
12 [
Fig 11
TRAVEL
—10 mh
L
i revh),
Vm = 10metre/min {71'_12 iﬁn)&\, -
[ ming
n = 12.5/min o g
Rack travel = = z
‘ 3
2
13 | Fgre

@100

12 M ANY-
.S min D
f®l 6 OF REV
&

WSCN19282C

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= rpm
s =250 mm

n = 45 (T =1d)

V= metre/min
Is:Vm = 25:1
n=___  (F=Hm)

Is = ax far 3=

Vxm = =T @t fd/min

Vm = 10 metre/min.

n=12.5/min.
T far 3% =

ghTeh T =18 = 100 mm

¥F &Y fa = 12 metre/
min
# fewk 'n" =

pm



14

15

16

17

18

19

Fig 13 % 250/
metre
-~ 30°min

WSCN19282D

WSCN19282E

Fig 15

WSCN 19282F

Fig 16

WSCN 192826

Fig 17

WSCN19282H

Fig 18

WSCN 192821

fareer'n' = 250 rpm

SArad =T Jrel= 30 Hiew/
fie

oI Y TEE =

mm

FTT F1 =17 = 90 km/hr

T H qT = 10 oS

= metre/
sec?

FTT F1 =17 = 80 km/hr
T H gL = 60 Hiex

&+ of car =
metre/sec?

Haq = 4.5 m/sec?

T & gL = 50 metre

FTYT FT FIT
= km/hr
TEN & aF & g =
600 km

1T = 8 hrs 20 min
e = km/hr

a3 =
56.3 km/hr

T & g T
= 464.475 km

BT &l gHT = hrs

FEITAT TOET T fam o (NSQF) - stvrm 1.9.28

20

21

21

e 1 afear
n=720rpm

gf¥ferr wfa
=18.84 m/sec

d=

WSCN19282)

IO =Tl
n =2000 rpm

F0 aw =
radians/sec

Fig 20

i
ANGULAR SPEED

Use
W = 2nN/60 rad/sec

WSCN19282K

e aw/amer
S=74mm
n =4500 rpm

Fig 21 ACCELERATION
o0 101520ms

il

‘ DECELERATION

0c
L 1oc \ =
[
73 [
[ HIGHEST VELOCITY
P7oT 907 OF THE PISTON

MEAN VELOCITY OF PISTON

80C

U = m/sec

sferepaw A =

m/sec

(foreer % sftaa =Ter)

RECIPROCATING UNIFORM
MOVENENT OF A PISTON CIRCULAR MOTION

THE MEANPISTON VELOCITY IS
THE AVERAGE SPEED OF PISTON

WSCN 192821

2
23 TFA & FA T = \2/—a+velocity><reaction time

(Use =V?/2a)

V = qreq &t =1l = 80 km/hr
#igd = 5m/sec?

|ATAF %1 T(AGHAT FT T = 2 FFH0S
TEA A FA G = HeX

7



F, TRE AT AT, TA9 FT AW Afw F AAF A Fiw ggaar (Units of work, power and

energy, horse power of engines and mechanical efficiency)

v 1.10.29

F-aar N® 91X a

s - o ®1F TX T TT T FRAT & IHF T WX ’ a7 A T
S

t- d%vE § gHg

v - #iex ¥ wfd/sec

W - e | &t g1 R e

P - ate & fasredt

P, - T fefe

P, - TaY fAfae

g« (Force)

g 92 & 5 o faredt v Y fRre o afoehier f&afa &t aga =
EEREIDE

A = FAAH X TGf&
F  =Ma
Hq= (Unit)
F =Mxa
= kg x m/sec?
=1 Newton (S| 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 ATAE (Absolute units) (Fig 2)
FTd & C.G.S. IITell § &1 &7 713 = 1 erg = 1 dyne x 1cm

T & F.P.S. urtelt & 1 %7 713 = 1 foot poundal =
1 poundal x 1 foot

& & M.K.S. Surtett & % %1 7190% = 1 joule = 1 newton
x 1 metre

e "= (Derived units)

C.G.S. 9urrelt 1 Gm wt x 1cm = 981 ergs
F.P.S. wurtett 1 Ft LB = 981 foot poundal
M.k.S. soreft = 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
lkgwt =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 2 | SUYE I 'F’ UF FH F 'S’
g aee@ e |
far T FE'W = F x s.
F FT S.1. 7TF 1 joule & ST 1 & 1 Wiew i g4 aF Frar 2 |
gafery =1 N x 1#ex=1Nm

78

Fig 2
TOTAL WORK
DONE
TOTAL
TIME

D

WSCN1102912

qrE (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 @1 1 ate | qra¥ wit = F s/t = FxV

M.K.S. surrelt & @k & 1kgr Hex/Sec. | U& =4 9MEY
= 75 kg/sec T 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
arax faetw gwe qree fAfae & &7 gtar &) aee i ey
atax fAfae & = #1 sga 7 & gaar € e 7% gfqea
# =reh gtar @ |(Fig 3)

Fig 3
Pin
P out
EFFICIENCY \L;Lk J’I

o«

%% >

N S

INDICATED HORSE POWER AND %

BRAKE HORSE POWER %)

- ower output
efficiency = POWET OutPUR | 100%

power input
ZETheT 2T TTaT Y 3% e araw (Indicated Horse Power
and Brake Horse Power)
AT | 919 IT T GINT Soh-31d I 2 ITa¥ a8 & S
e q¥ AT AT 2 |
TR F XA & for Iuerer qra¥ & 9% g 9rEY & | aer
gfa<re & Iaea & FHT & H1E0 B.H.P. &7 [.H.P. & %7 &iar
gl

-.mechanical efficiency =

BHP | 100%

I.H.P

S G T T 1 = &t A A x e g a A gl
araR = faeT T F FE/foEr I g9 aw

power output

efficiency = x100%

power input
ot (Energy)
F A T AHAT F [AET AT S Fed €| TS AR X qGHI
& qerEe & | ot qeft gunfert § S HT W HE & AAF F
EREEE
ot % w9 (Forms of energy)
TAEE ST, AT FAT | TF THR & S B A THL B
ot ® afRafda T s awar 21
1 @eeror & f== (Law of conservation of energy)

— ST & A At G far Srar & 7 € 39 faemr S awar 2|

— U w1 § Fafera St 39T & a6 wdr 21 (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 &1 ferfa aor sra =it 6 ferfast =it #=a €1 (Fig 4) ‘b
FATE I @ g ‘m’ @ il s frfas swf mgh et
wh a1 Fh &t &1 | Z=f W AT F 9T 34T adf & | S %1 &1
=TT ST @ @ STER F F#A A eHar Fh @

IETT

o UTEY F § WY AT

o FEA B

nifast 3=t (Kinetic energy)

7fe uw e e g=mme ‘'m’ @ 9 39 P a9 )RR
ferfa & smiw &% ‘s’ g a9 XA 9 VAT F AT FLAT
at faerr & g e e # = FxsbutF=mx a 3o form
e ¥ T mr & =mxaxs

éﬁ?axsz%ﬁ%ﬁm%%@ﬁ#&ﬁwﬁmm

1

gofery =T T w1 = Emv2 .
Since work done on the body = The energy possessed by
the body

1 -
wfest =t = —mv© |

2
A & safea =it arer T @ st
ferfast =it = mgh

Trﬁvfwf:%mvz

Ffg wdfor &t IUeAT A AT & A7 A s=r = Ao g
SEIERS

« ferwr areq (Rolling vehicle)

+ giF wTg @1 (Rotating fly wheel)

* Fgar g arr (Flowing water)

+ fiar s (Falling weight)

FEITT F0ET T o= - (NSQF) - srvama 1.10.29 79



feafast o=, nifast 1T e Tt aween & ar swese (Potential energy, kinetic energy

and related problems with assignment) s 1.10.30
ferfes st (Potential energy) faa war # @ F x s = 900N x 10 metre
F ofid F=rs b & far & | m = 10 kg. = 9000 Nm = 9000 joules.
' Power
h=1.4m. w 9000 joules
metre t 120sec
u=0
sec B 75 joules
VZ=2gs © sec
V2=2x981x14 = 75 watts
\V?2=27.468
V? = 5.24 m/sec o U feree #2000 kgf 91X, 2 /e, # =1er & S A A
=10 kg x 9.81 metre/sec? x 1.4 metre (Fig 5) AT SATET & Ff &A1 70% &Y v A9 g6 qraY /v
= 137.3 N metre (- 1IN = 1kg.m/sec?) &t
1 ¥%E # foree #t FU I § ITARC
Fig 1 a1 = 2000 kof
F=F xd
m=10kg. El\?gﬂEg\T(IAL
B u=0 % Wopot=mgh POWer:FXdZZOOOXZ
L t 1
g =4000 w
< Lé A¥eYe TTa = 4000 w
WORK PIECE _ gYC 919 = qraY AT3CYS
——~ Win =L mi2 = Z 2000 o714
INDENTATION IN HAND FORGING § 7
Output 0
metre? T nout x100%
KE= x10kgx5.242 — 3 P
sec
HP=%=7.659;7.6HP
=137.3 N metre. 746
qraY g9 = 7.6 HP
o UF ol FT AR 0 & & QOON F ad & 2 fae & 10Hrer « 100 gm & =@ it 10 #iew & J=1 & fwran simar 21
FY HATE dF of A forg e star & | e gy e @ F g1 AT TfAST FWAT 6t ;AT Aq FE | (g F AW 10
FT T qTaY 1 A9 #2 | (Fig 6) metre/sec? ATH) |
_ o A1 a9 0 8 % a7 & Tt gL 10 Hiew & at sifaw
Flg 2 GRAPHICS FOR EXAMPLE a'lT
2 7 =V2=2xgxs=2x10x10 metre’/sec?

1 2 1 2 2
~KE-= Emv = E x 100 gm x 200 metres“/sec
=10000 gm metre®/sec®

K é :10x107ergs
Z g =10 Joules.

80



fr nft & aew gwr KE. (nfest s=it) &1 fmtor (KLE.

developed by the vehicle at a constant speed)

e 12 & "iex 60km/hr & Ifq & =1 T 2| are & 59
T 9¥ K.E. & 7o %3 |

1
ared &t K.E. = > mv2

&l m = TF e a1 1000kg

v = 60 km/hr
gt
V & metre/sec ® 3= ¥ &8 fHerar &
1000 &0
"J=EU><EUXEU=TH’I.-‘SEE (-+ 1km = 1000m)
(-~ 1hour =3600sec)
1 50 50
Mow K_E. of vehicle =—=1000 »—»x—
2 3 3
=1000 xEEUU
18
2500000 J
18
2500000
10018
1240
=—HKlJ
9
=135.89 KJ

angs % @@ arew g " K.E. (K.E.developed by a
vehicle during acceleration)

« UF Hie¥ ared forasr WY 1200 kg &1 36km & 48km/hr
X AT & MAA & AW srawr § i § g% gfe & o
Ffom |

&
ATex aTed & HIY = 1200 kg

36 km/hr =T &t =Tl § qre &1 Tfast FHett

1 1
=5 X 1200 x 36?5 KE= 5 mv2J
= 36km/hr =36 1000 _ 10m/
V= m/hr = XEU;{EU_ m/sec
48 km/ieT #T I | qred & ITfast et
1
= 5 x 1200 x 4825t (- 1kg.m/sec? = 1N)
(-- INm =1J)
- q oo 1000 40
v=48 km/hr =48 x= 60 <60 m/sec

1
KE = > x1200 x 10 x10=60000 S{er

1 40 40
KE = 5 x1200 x 3 XT:106666.673—N

e & Tl It # 3fF = 106666.67 ST - 60000J
= 46666.67
= 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 @ |

— Tfy ST @te & G oAt & asd qof 91w & A 7 1C g5
greT o o e g

~ TR W TerE/a/afET/diEa ok 9 aW F S8 aew
¥ AI-T HHTAT % {orT qiew are g f&har = & |

FEIAT 0T T fome ;- (NSQF) - st 1.10.30 81



e (ASSIGNMENT)

1
Fig 1
;
z
2
=
2
z
3
=
Fig 3
3
;
z
2
=
4
g
z
2
=
Fig 5
5
;
z
2
=
Fig 6
6 U] °
;
z
2
=
82

m= 55 kg

a)s =1.82%rex
W= St
b) s = 1.40 #iex
W=__ S«

c) s = 0.85 Htex
W =St
t=8dde

a)P= qreq
byp=__  arme=
c)P= qred

W =1312.5 Joules
m =350 kg

m =75 kg
s =100 Hrex
s =100 Hrex

V =1 m¥min
H=2m
n=0.75

Power input =
kw

P =12 kw
s = 4 fiexX
t=20 &%s

= kg

7 Fig 7
z
2
3
8
z
2
3
9
Fig 9
Pin
Pout @:‘{k )
S ;
3
10
8
z
2
3
11
Fig 11
!
o | PU— i
1 ?
| ] |_' 8
b
3
12
Fig 12

REQUIRED POWER (kw)

WSCN110302C

FrETTET FTET U fame ;- (NSQF) - s 1.10.29

d =200 mm
n=750 rpm
F=700N
P=__  kw

P input = 4 kW

P output

= 3450 Joules/&®s
n=___%

It # g

V' =10 Hree

H = 18 #iex

t =20 &%
n=70%

P output

= kW
d=225mm

s =450 mm
foweT gama

‘P’ =4.5 bar

V = 2.5 drev/dse
(free= ifd) n =70 %

Power input
= kw

‘v’ of water pumped
= 3 He¥/min
H = 6 #iex
n =0.8
oifss  input
= kW



THT Y qAIGAT A TR THT F T9TE, AT @, AfRE, SR-ETge, TAY, e ST I 3w

ams & 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
T3t ST AT & | SO T e & ST awg AT s amar 2 | (Fig 1)

Fig 1

PISTON MOVES

UPWARD
MECHANICAL WORK

II HEAT ENERGY

CONSERVATION OF ENERGY

WSCN1113111

IoAT # ZHE (Units of heat)

FAY © TF ITH A H1 1°C AT97 § gfeg & forg srrawra 3w
# AT 2

fordter et gfe (BTHU) @ 1 vt et &t 1°F ATqwTe & gfs &
fore srraver® Iwr & W @ (o awe gfae)

afcree € gfie (C.H.U) : 1 9 9 &t 1°C aT9%H ¥ gfe &
foru sraTas IT A HAT ©

I : S.I. 3HE (1 FAT = 4.186 )
IAT & W (Effects of heat)

o ATHE ¥ 9RAdA

o AR H TfRade

o EET # qfada

o EHTEAT § TREdT

sfifa® o & afkadw

fafire g=1 (Specific heat)

1 gm a&g F AT 1°C a3 o forg stravars: I &t /= fafere
IHT FEATAT 8 | T/ ‘s’ Tt g & goia 2|

St &7 fafere SwT =1

Tegfhfaas =0.22
GIEN =0.1
AT =0.12

IwT ariRar (Thermal capacity)

foRet TeTef #1 AT § 1°C g & forg sawas It it AT
F JAT LTRAT FeT AT 2|

IOHT GTRAT = Ms Herisy

FY 7 (Calorific value) S99 (ST AT IT9A) Ft TS
HTAT % U7 389 §TXT IoTd g3 JAT & ATAT HF 87 & HeAry
A % €T § ST 0T 2|

S« qaded (Water equivalent)

TE ST T FHAH & S GHH AT g % forg 33 10 waref
& THT JHT & AWMU FEMT | T GAGA = TaTS HT §HAT
x 7aTd F1 fafire 3w

ST HT TAGAAT = MS

IT & T (Types of heat)

1 #Hagasie ST

2 TE ST

1 wagAsier AT (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 (ST & 59§ I o) ST 361 AT Y [ ST Fad & | STaen o
a7 &7 TS IWT, 9ETf H ATIHIA IRade F FHRO TE el |
TR 1. 98T & TAT & AT A ST

2. 9eTd & oA & W T IHT

1 3| % T | 9Ora T 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 gHTE FHT &1 0°C ATTHATT H TR o forg strawrs I=T
#Y AT a6 FT TAT AT A IHT FEAT &

% & T Hr T IET (L) = 80 HeAr<r/ar
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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 & |

ST T ATSTROT Y T FSAT AT WIT 3 7 ST (Latent heat
of vaporisation of water or latent heat of steam)

FaAiH fag 9¥ (100°C) T #T FHTE TN & AT § 9gaA &
foTT stTaweres IAT &1 ATAT ST HT ATEHIT & Jd IHT AT AT
FY T IHT FEAAT & |

HIT &Y T T (L) = 540 Fardt /o

arg\TE (Temperature)

Te qered & THT a1 ST & fY & | aTTHT Wt qwiHieT & "I
2l

e 4\ (Temperature Scales)

AT & 3t fer fig st & wemiE 6y o o wmE
fag & wer qwia €| 57 JA1 R fogen F fafse amomdt @
4

#dRie (°C) 0°C 100°C
HeETEe (°F) 32°F 212°F
Ffea (K) 273°K 373°K
WX (°R) O°R 80°R

THT, IAT HT @Y & | AAT TS FY THES IT 5TF
1 fft ) o qroe AW/ R H i & fog
D

°_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 €, FUATE {6 T & | AA H 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 ToiE fag 0°C 2

THT AT ATIH & AT AT

4 T IETAT T ST Y AIAT T SASHY IS Fof IEHT 31
TUET A AT qHAT S |

5 fadr qerel ®t T wA & AT IHT A ATAT T@A
T AT § g gt S 2|

IeAT AT
1 78 St &1 &7 3§ IAT & AT FE TFA &

2 TEHT TS AR & Taal g et €

3 IWT FT FARS HeX & A9 & AT & JWTHeT & AT &

& T &Y ATTH F TS 0T F qAIHE 29 A
T Y T |

g1 9eTdT i U & dTIH § U€ ohd & gt SI9 ST
Y HTST STeNT-3(eNT &F Tl 2|

84 FrETET FIOET U fam - (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 = x 80 =56
100
100°c 212°F 80°R BOILING POINT
OF WATER 70°C =56°R
0°c 32°F 0°R MELTING POINT _250 F Eﬁ OC ﬁ- !
OF WATER
_ °‘C "F-32
¢ 100 180
2 °C  -25-32
1 Oocqﬁ-oFﬁ’-a—dﬁ-q F-32= -72 100 180
°F = -72 +32 -57
F-32 °C "C=——x100
- =-40°F 180
180 100
-40°C = -40°F . _285
'F_32--C 180 Comg T
IRl 3 37°C F k¥ aefm
- 25%F =-31.7°C
0 °C  °K-273
F-32=——x180 - == . .
100 100 100 98.6°F @i °C # agferm
‘F=0+32 °K-273 =C e ‘F-32 100
= X
= 32°F °K =C+273 180
0°C =32°F ° -
K 37 +273 . 986-32
: =310K C=———x100
2 -40°C &t °F ¥ sgfery 180
37°C =310K
°F-32 °C 666 100
-_ = . . = X
180 100 4 70°C & AT | FEforg 180
° ° ° 6660
‘F-32= x 180 — = =——=37°C
100 100 80 180
. -40 98.6°F = 37°C
F-32= x180 ‘R= % 80
100 100
s (ASSIGNMENT)
femaferfaa @ s=ferg (Convert the following) 9 428°F =__°C
1 105°C = °F 10 -210°F = °C
2 4°C =__ °F 11 7R =__°C
3 60°C =__°F 12 143°C =__ K
4 80°C =__ °F
— 13 373%K =___°C
5 105°C = °F
0 — 0
6 100°C = OF 14 746°K = °F
7 7 =__°C 15 fober ATTHT I X T8 AHIHISY T TISATF Tk AT &
8 20°F — oC ar NG e
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ATTATIT JYHLT, YA F THE, TEIHIET HT IT 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 S S AT AL TaT
T AT AT @ q9 ST FT WA a9 dF edr & S| a%
FIAT TETT T ATIH AT & 9| SHY a9 Fart drex o
ST AT X 9T At 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 I 7 Fquaias fag
100°C & = & qR¥WIfid e & Ffeas AT 7T o= &
TICRT Bl 8— 273° @ dT99 & i< U qa1 aid & |
s 273K =0°C, 20°C = 273K + 20°C = 293K.

ITEOT (Instruments)

fae e, e, ffd=or| e qum arawT #t are i aed
F forg Imi 3R SR arer IweReer TRl & i § afkade &
o9 § ¥ dFd |

@i/ arAEr (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 TET HLAT HIY 7 300°C qF AT T & ) % HILT fobaqT
StTaT 21

feryeier amisfrev & fafer famame & wporiss % @ a7q & & amarae
T T faydia emffier & e uF affar & =90 & g3 Jar 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 XA & JwtehTer o i i Fuifa (600°C % ) =t
wifeqw TRAW(1600°C dF) & ATHE & i &

YRV qTAHIET 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 |

I ICC R

o Haed g

o fafd=or g

I (Conduction)

T HIh GTRT SOAT oAl & Ta0T 1 T 721 919 & | FWAT 7
T =TT & §9% 7 € | (U1 #T B9) BT UF AWHEL & Tk
F | ATAHAT F FEOT FWAT AW B & Y76 ofq aF 2t
AT &1 J A 9T 9= faga wrem oft S F o= e
B & 3T 31w TelfFgeher SHceY oY 31w ST & 3= Ao &ld
&1 TF TSt ST Ut ATAF €T T ITF 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

Haew (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 &1 AT A9 AL®T & 2T 2 =1, Gagd Y
[EIETal

o1 #1 @ (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 |

I T TH FXA THT 0°C & 4°C qF ATIAT Tl & Ik TIa1eT

QT & AT HH 8idt & 49C I & STeT | daterd fhey ot
T % forg daf fag & & & forr smom)

FEIAT 0T T fo=e ;- (NSQF) - s 1.11.33 87



g 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)

T 3 qerd TH g W A g F e @ gwiar @-

1 &= A (Linear expansion)

2 #de faww (Superficial expansion and)

3 =« fawr (Cubical expansion)

1 ¥R=w f=w (Linear expansion)

ST UF S TH SHAT S, AT 3T o aE 98 At & | 36 e A

FT AT €| T8 AWET, qo q@Ts S arawe | 9Radd 9%
iz Far 2|

s fa & Tponiw (Co-efficient of linear expansion)
e fawae 1 oris Sf 39 qor darg § afkady gfw g #i
et &1 T8 7w 1T qurAT W& | o (Alpha).

3| & darE W °C =1,

3t A warg W C =1,

ATIHT | gRadq =t -

e § qRade =1 -

Changeinlength

Co - efficient of }

linear expansion
TS gg darg |-l =olt
sifaw sare L, =1,(1+at)

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

Az fawm F woniw (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 & 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 faeTe Fer ST €1 gy (ST g g9 S 1

88

(Co-efficient of cubical expansion)
= famw uiE = 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 s &1 &t @€ 0.84 mm
o &t =+ |

s wrE (1) = 8m
TR 7 gle =0.84 mm
AT & qREd (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 fomame qqoriw 12x10 -6 i fesft & &t qo it s
T ERA

AE & gt &1 TfwE awarg = 100 m

aTTHE H g =40-0=40°C

Increased length

~ Initial length x Increased temp

Co-effiecient of linear
expansion(a)

Increased length

12x10° =
100 x40
Increased length = —— x 100 x 40
1000000
=0.048 m

@ FT IT40°CTX =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 9rRfss @/ = 100 cm

100°C o sifow s/t~ =100.14 cm
T H g =0.14 cm

arTHE H g =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 x100

R
~ 100000
=2x10°%
0°C WX &aTE STd FLAT &
Il

100
100

I, (1 + o)

l, (1 +2x10°x 30)
l, (1 +0.0006)

100
1+0.0006

=99.94m

0
0°C X darg

oTg N TT N AATE A HIY,

Tg F BT H AWE 100 cm WA}, TS ZHEAT AR 25°C &
40°C o 93 ST ¥ ¥ IRaw fawa & qoniw 10 x 106/°C
2

TRIWS daTs =100 cm
AT # gl =40-25=15C
e fawame s (o) =10 x 10°°C

Increased length

Co - effiecient of Iinear} 3

expansion(«) Initial length x Increased temp

Increased length
100 x15

10x10° =

dars # gie =10 x 10°x 100 x 15
~ 10x100 x15
1000000

15
— =0.015¢cm

1000

g # T F IRaw I A 39 0.54 mm % faww gen @
aTg W BT W @a1g 2.5 m ¥ e Igw e o 10.4 x
106 wfer & Az F| AR T HAEAC

IfNE @ars = 2.5 m = 2500 mm

FETE ¥ g =0.54 mm
BIREEAC T =20°C
e famae orid = 10.4x 10°

expansion (o)

Increased length

~ Initial length xIncreased temp

Co - effiecient of linear
expansion(«)

0.54

2500 xIncreased temp

10.4x10° =

0.54
2500 x10.4 x10 ™~

ATIHE ¥ gl = 16

_0.54 x 1000000
2500 x 10.4

5400 .
=—=20.77 C
260
sifaw A= =20+ 20.77

=40.77°C

et (ASSIGNMENT)

s famame qunis (Co-efficient of linear expansion)

1 B% % Wk fawr o &t mEr # | 3T 8% 20°C w
100m &« 8 ¥ 100°C 9% 100.14 Hrex F&t I SArar
gl

2 & ® aRady S IR, o w9 & s A s
0.00024/°C 8| ¥ 3.6m a1 * TF ST HT ATTHTT
120°C, & a7 14T €|

3 &arE ® qfkadq sa ity afs v &1 s e s
0.00024/°C €| =fg 6m &t B &1 araa 120°C, &7
faar smar €1

4 FfE qmEE 40°C to 90°C % &@ SATdT & ar 100 cm &=t
A A BT A Il & T FE | A F Iaw e qoniE
10x106/°C €1

5 Ife #rgwer AT 15°C. w amw €1 e 35°C wW
20.20 mmfe=T AT 8, ar ArgweT &1 qer T =
g ?

HTEHHET F AT 1 w faw onE 11 x 10°9/°C €|

FEITAT FI0ET T fam= ;0 (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% T G
Fig 1 s, - ToW & # fafore Fon
S=4.19 KJ/KG°C S=0478 KI/KG°C
m, - T T&T HT FHAH
I B e S, - Y G A A
777777777777 t - foeor 7 qrmr
N Fig 5
g tm
) =HEAT g
SPECIFIC HEATOF WATER AND STEEL § < ; ; )
=
Fig 2 e 777ij:7
SPECIFIC HEAT _ MM
— 7 N
i A\ £
1Kg 1Kg %
H,0 Cu g
m - §FAT
RN et
Q - AT & /AT
2 Ot/At - ATIHTT # ST
2
g t - ferr i arEe
Fig 3 ST & AT T ZH (Unit of amount of heat)
A T & ATAT & oY Fere 3HE S.1.5FEL 9« |

___________ 0 1°C & Arezw & foheft qeref & gorts gorwme & a1 &t 1°C Te

X_—_—_—_Iﬁ—_— fafsre 3w (Specific heat)

‘‘‘‘‘‘‘‘‘‘ % forg strawas ST A WET F ®T § A A A6l 2| 1°C, &

\\\\Q[//I/ AT & 1 kg T % F G ST 3 & forg UE o1 3w A
5 § STI9AF FOAT & ATAT AT FWAT 1 ATAH
Z deai®  =4186 joules
= 4.2 kjlkg°C.
19t e T N AT gha & forg srawaes S & /e (Quantity of

heat needed for asubstance to rise the temperature)

1 kg &% & 1°C T F & forg sirawersh FT &6 AT 9% 6
fafire ST 's’. & T BT € ‘'m’ kg FHW & awg H I HEA
% forg o # afiadw t & forg

ATERF FHT HT qTAT =mxsXxAt

aa Q =mxsxAtL

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 & T I=T ATIHI X &7 ST

= 9ETY F FAAH ATTHT & ST FWAT AT 98T & Sraaat & AT
EARIEN]

= fosror & JwT A AT
T 9T & FTRT &7 ST =

32 TETA ® T SOAT
TETS ¥ HFIAT W FOAT AT =

Rreror & T A |G

m xs, Xt +m,xs,xt, =(ms, +mgs)tm.

I

e a1y @ ¥ 40 e s71er 15°C 9¥ Ai¥ 80 «1e¥ 5Tl 60°C
W | e &1 awe =@ snm|

m, xs, xt +m,xs,xt,=(ms, + m,s,)tm.

4.2kj 4.2 kg
.40 kg x x 15°C + 80 kg x X 60°C
kg°C kg°C
40k 4.24 15 + 80k 424 60 |t
= g X X + g X X
kg°C kg°C m
22680 o
m=———=03=45"C
120 x 4.2

I

TF HIAT § 25 kg S & FIAT AT T HT TLOF ATqH
25°C & 9Tt & WIT 91 & {oTT STasds IST & 0T HitoTg
A &t AT H AT goAT® = 1 kg

S HT FHHE (M) =25 Kg.
ST 3T FHEAT HT TIFHF ATIH =25°C
ST T FeAT w1 sifaw arw =100°C
A F g (f) =100- 25
=75°C
B SIEN (UES) = 1Kg.
#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 @ we g B o o
AT 3T 7 &

i) A FT WX = 300 7T
giefse aeE =25°C

sifaw aroame =¥ af X

aAIHE § g =x-25°C

ii) I F FFAE = 200 W
EINE eI =85°C

ATIE H FH =85°C - x
300 9T S & FWT § Fha =mst

=300x 1x(x-25)
=300 x -7500 cal.

200 TH ST & FOAT § FHT =mst
=200x1x(85-x)
=17000-200 x cal.

ST # gfg = HAT H FHT

300 x -7500 =17000 - 200 x
300 x + 200 x =17000 + 7500
500 x = 24500
e
sifew aTeATe =49°C

91°C ¥ 20gm AT q8/F Ht 13°C 9¥ 250 gm aRH= &
aw § gamn wrar € sifew arwe 16°C arn Srar & Aty
AdA aer i fafire Fw7 0.428 # at A Tww @ fafire
AT FT IO HAT |

qTHE FT FFTTT (M) =20 gram
RS arTAe (t) =91°C
AT a7 &7 FH (M) =250 gram
RS aTTH (1) =13°C
aredie dor & fafire 3= (s)  =0.428
frsor &t sifaw amaee =16°C
AT dr & SHT H gfg (Q) =mst
=250 x 0.428 X (16-13)
=250x0.428x 3
= 321 &y

FEIMAT F0ET T fo=e ;- (NSQF) - s 1.11.35 91



THE ST IWT H &4 (Q) =mst
=20 x s x(91-16)
=20xsx75
= 1500 s calories

ST § FHT = FWT H I
1500 s =321
321

S =
1500

THF & fafre e =0.214

i FTT ¥ Feie? BFH 80 gm A 20°C F &1 | Feli e
F F@ gearw 20 gm & ar Freror w1 qRemR qrse @
T A 100 gm S & 40°C ® forsror fam srar €2

S FAHIEY FT g@WE =80 gm
GIEEICH =20°C
fersror &7 sifaw aroAe = A 'x’
S % ATIHE | g =x-20
Ferrinfey &1 fafore amT (ms) =20 gm
frsyor 5 1o St T g =100 gm
ATIHT =40°C
AT § FHY =40-x

g FEAT (Heat gained)

FART Hiex # ot foom & g F a1fd =m st
=80x1x(x-20)
=80 x (-1600)

=mst
=20 X (x - 20)

HFAHET & qTeT FoAT

= 20 x (-400)
o1 & (Heat lost)

ST o d T A affi = m st
=100x 1x (40 - x)

= W7 &fa
80x (-1600) + 20x (-400) = 4000 - 100x

qrd ST

100x -2000  =4000 - 100x
100x+100x =4000 + 2000
200x =6000
_ 6000
200
=30

sifew e = 30°C

-8°C # T& gU T T IATAA & o1y (s ZoAT &Y AT, {0
AR TF & T FT = 336 TA/GM WIT ¥ T AT =
2268J/gm % Y geris fafre Fewr=05%

& % =9 # 3T (Heat of ice cube)
-8°Cto 0°Clce Q = mst kJ

=mxsx4.2xtkd

=0.015x0.5x4.2x8kJ

=0.252 kJ

=mxhsfkJ

=0.015 x 336 kJ

=5.04 kJ

0°C Ice to 0°C water

0°C & 100°C a% ® =mctkJ
=0.015x 4.2 x 100 kJ
=6.3kJ
100°C it &t 100°C W9 § a&ad % forg
Q=mx hsfg kJ
=0.015 x 2268 kJ
=34.02 kJ
ST & FA ATAT
Q=0.252+5.04 +6.3 + 34.02 kJ
Answer = 45.612 kJ

=4000 - 100x
s (ASSIGNMENT)
T & fasrer (Mixing of Heat) 2. m , = St &7 80 e
ig
m , = STl & 40 &Y
1. | Fig m = 120 sfex .
{ =20°C t, =10°C
t1:85°C | t, =70°C
2 = C
s S =42 g
% Q= Kj
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WSCN1113523

t, =12°C

t, =70°C

t  =33.75°C

m. = X

Fig 4

WSCN1113524

m, =3« # 100 kg
t, =12°C
m, = &fa ¥ 50 kg
t, =600°C
Kj
Kge°C

2

S,=42

ki
S_=0.46
2 Kg°C

S & ATTHE H ghg
= °C

Fig 5

WSCN 1113525

m, = 250 e st &
m, = 150 kg &t
t, =15°C

Fig 6

WSCN 1113626

m, = 20 &
a9 § dT
m, = 30 kg &t &
t, =160°C
t =60°C
AT T T
gr

=0.91
cm®

WSCN1113527

m, =10 Y

1
S, =4.2 i
1 Kg°C

8. m, = 60 gms ST &7
Fig 8 o m = 70 gms of
Y v
m, =80 gms e &
~ gt =20C
o, =95°C
t =25C
s =02
s, =1
s, =
9. m, =250 gms d
Fig 9 /W//‘/ tl =15°C
N2 Z/\
B B m, = 150 gms dider
i t, = 90°C
8t =25C
§ s,=0.09
FARHET HT T JeATH
=3 gms
s, = gms

ot arfar s oo gfar (Heat loss and heat gain)

1 85.5gm ¥d & ara|T™ 20°C & 35°C s & fordr stmaws
FOHT &1 JIAT 0 0T Y ¥ F7 @fdre Iwr = 0.1

2 afg st &7 e gfe 12°C &F o S #1 9819 #7 3¢ 11
kg/min & at UF = § faeT arem § AT afq gt

3 f3 170/ gm amwfy &1 ara|T 50°C & 80°C aF @ &
T 510 T FAT &1 ATIIAHAT BiAT & | AT I fafvee
FHT AT HIT |

4 =7fe500gm F 41g & gHS & 300°C ATIHH X 5 kg T |
AT 1T @ af arwE § 30°C & 75°C dF gha et @
T FOAT %1 &f Brt Aer | o1 & THhs B (4190 FOAT i
TuET A

5 37fg 25°C 9% 300gm ST #f 85°C 9% 200gm e & AT
forsror f3am StTaT & SIgETd: ST e AR &t e a6
ifaw aroA F1| Ao |

6 faeror &1 Rt are @@ g, s faser § 40°C W
100 gm 9Tt ST STt & 3T T i F FeAHeY § 200
q¥ 80 gMUTHY &F 3T FALIHIET H Je gediw 20 gm &t

FIETAT TI0ET U om0 (NSQF) - s 1.11.35 93



19 #1 R 30w @ it yoment & @ (Concept of pressure and its units in different

system)

v 1.11.36

I (Pressure)
F-ad
P - gam
HERAREC-AG]
TE & THE SR I¥ T F UH(E & Bl U TF A HA
FIAT € I IAT Fed & |
FA9 ‘P’ = 9 ATA THi &7 Bl I ARG g7 (Fig 1)
A - o @as X g JIfT & A € I ade F AT Bl
IO
TF ¥l ST &7 2m?2 € gara r gnft ?
a7 = 100N
FARA = 2m?2
qqE = ?
=50 N/m?

Fig 1

g =
P 1S
1M

CONCEPT OF PRESSURE

WSCN1113611

Far9 & 361 N/m2, 1 N/m? = 1 pascal.

7 ST THE & (TH ST O & %t § gar # AT I &
1cm?). AT & TS 9T & T gt &1 1 bar = 10° Trehd

1 bar = 1000 mbar. [S| T & 3HTE Tt (Pa) & X qa1a
i #fgF 57g A 2],

FaTa & TurerH (Properties of pressure)

1 A% 9ETST ¥ IA1E TeE W gha F A Faar & |

2 A & A9 % AT UF fAg I 99 F@r & |

3 gam @+ fReme # ava € uF fog o¥ awe gar 2|

4 ¥ 9eTS F AT FUAL AT AT L AT H T A Shar
gl

ave (Fa/A|) F: dge aoAE (Saturation temperature
of afluid (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

T«

[ECAEIEETE dre ufq aif &= Ib/in?

FPS

afeew grg e gfa =1 @ eT g/lcm?
CGS

MKS farerme ufq at Hex kg/m?
A TE e g & Hex N/m?

# Sl

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|

TEYUT AT SR g9 (Critical temperature and pres-
sure)

TAF 59 (ALA/TE) FT AT J=AAH ATIH A I BT |,
T ST I & g AT e & IRE Rrfa 7 sgema giar

94

gl afe arre @t frfy game dgfe @ & @ftw €, o ®
e § gufad 72t 5T ST 6T €| T€ a9 & aea § dufad
TE #T ST FERAT 8, A FeATdr 2|

gu¥ 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 &
e T Y o7 vt &t @ wefifaa @ % o e,
AT, B AT HiF & AT & ATAT & AT, Gaed Y
fafaeor fafer g AT 1 e gar €1 59 ave & ST A
TATE HT UHA ATAT ATHAT FF IGATST AR F-T ST € |

gt @t & T (Properties of insulating materi-

als)

IE FH ATARAT &

srfer afaredt et €1

T & SEE FH A 8|

=St FSear erl & |

e 7€ g 2|

ATST T JTETRT

T § g gl 8 |
AT AR #1994 (Selection of insulating material)
. UF 3fHA gee Al & wo | ffafed srE e -

FH AT =Tt (Low thermal conductivity) : foft
AT &1 ST ATAwdaT A, T0% TWE & TF AT &,
fSa vaTesfieaT gRT ST & gaTRd #1 AT A%dT €, UF
AT AT | agd & AT Freadr s ARy |

st wferreft
RlIEEININ]
FH T AT SHAT
TEAT HAEE &
AT
AT § AT
FH AN
AT A % wa (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-

™™ A (Glass wool) : 314 F3I¥ & &7 # 3uaer & fAafes
T =T T ATt Ol a9 ®i | 3 AT FF Aol aT & |
AfhT FWAT FT GEROr gar &1 el A = wafr & Ay
I & |

FH (Cork) : i T FIX A1 § AT, Tl AT FSTgA,
TF AT & ATT ATAT & FTET AT qhdT &, THT HT IfALrer
FXAT & A THETFA AT ATAT H A AT H=0T &Y STFATT
AT el

fararfyer  ufefiw@i®isr u#wfswist (Expended
polystyrene(Thermocole)) : a8 U& #3l¥ e & &1 &
3T &, WET LT | FAEETE AdE & oI s § Frar
g, 9 & AT & el S GadT &, Sooh aoTe STI&Thd w8
T HEROT & 2 |

gtengas (Polyurethane) : U& 3l a1 & &7 § IT,
THIAT F1S, 89 & Tael I w1 A7 ghar & FiX wF F forw
sgafa &t 97 AwdAT €, Arge gy & o swE R e
Tt £ |

ST 39T |t = (Wood shaving/Saw dust): 8 =3 qaifdr
FHTEHST FT TEIA BldT &, AT & Fea FAT AT Goha1 2|
FTHT Jo ATARAT AHT/TTT HT ST FAT 2|

HAIIH (Phenotherm): STaT-STaT Teget & a1e ITde &,
A YS9 q1ET a9 F ©F §, AT & AT & HTeT AT Thedl
gl

grgaten awnlt s aur/fafedw (Insulting materials and

properties/specifications):

IFeRE Y araT sggioa &7 § %3 gcle arait &7 ST
oo ST @1 ey arEr & A F fow S § 3 &
ITANT H |

e At sgae arft =mas Iw | &
qH T

Y 9% 9R|

. . uF. (AT F)

RIEERSRCI]
o (Thermocole): I8 | ITART § ggoie ar &
T UF & IE FH AN I 99 | IUH &1 IS ATHRRT &
0.25" & 5" o a+ fafeer gerg & Suaer €1 owiwe
ATavIFHAT % A Ao Rt § Suerey €1 awiEia ary
H Hevor w9 gar €, a7t & gdw w9 & JEr &1 5|

AE F AEEF AF H A & FlET 97 qFdAT &1 TF
AU ATHAT FT F1EF 7 T 2|
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TF S ARt & 'K FRer A (awie) §
gt (Thermocole) -0.20 btu/hr Ft2 deg.f°/inch

wrEa W@ (Fibreglass) : 30% IeTaT STe = ATy 4ve,
SiatTEe- A1 TR & R gE o Swr # o A
ggole ATt § & U €| AT # frEar & SR e wEay
ERCHEREEERIEEIRA
= AHE & o ITART @ AW AT a8 §gA9 qrt
450°C (842°F) a= €|

TEAT T IATE AARH THT Bl {9 Tel wid & |

™™ I (Glass wool): AR X ™ g #efad, aear §
AT ST aATelt a%g oA (et &3 ara) gfar &1 I fafve
ATHT (0.5" & 2.5" % &1 Aiers) § &% & A1 & | T§ g Hi A
F el & arg fAfa ae, G T § emar €|

T S B AWTEAT GAeaTs AT T © | (afs arg forar
ST €) € SHIAT FHTH FIA THT TEAT T FTA T90 & T H
A HT G & forg weme & et €1 7w fafw wierd 7 of
BT 2 |

FHTT Tl G THIY & ITANT % oI ST €| U & &7 T oraet
ITANT FH ATTHATA AT IHoTLeT § 1T & I8 AqFA & forg
STAT & | gAY THIL FHT ITART ATIel ARt T & Thamd v
% forg faam StraT 21

ggeeY ATt &7 'K & &

e g : 0.230-.27 Btu/Hr ft? deg. F°/inch.

(Puf) : seiféT & &t aredl At T aeY T § I
gt aunlt & gadr fafy €1

I A8 % TV & forg ArgEEEaE-R11., T1E 3t TqEAt
T ITANT AT Jrar €1 4T &7, Siaal § g9 9 § IUee e
g (F7 swar % fom) e R (S=7 swar % form) qet ave
TeTY (TATAA) &1 SHIAT 3T TEAT ALY | T FMAT &l T e
# SeT STaT € T F famet # feamar star €1 at 7w Aver
Bt STAT & (YEATE | T T aF | AT 797 S B v &
(stteer & & 2o Star 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. T%.)(@WE) #T S9N g0 AWiar a=r o=
Iarel & forg & s w7 & & Siar & =it a8 rfde safy
% forg argwT &t g9 TEar 2|

T H T JHA S &7 AT B fHermr S € 6
fRemaT STaT 8, 39 &9 & &9 gty & WfiaY arfiEew &% F
FTET AT AT FEA § STAT AT 1w | afs awy stfers
& AT & AT "l e | & dIN & T € ST S &t
STAT & | aTofieer 3 & ARST WA aiSt & qTT TSt a%e o
Fa< far ST =ifey atfe e & forg smaves siaa &t |

T v fasm & Al (Method of laying duct insu-
lation) : & Sae I THY HEAT T THIAT TEI ST &, AT AT
T 1 ITAW G o @war €1 JfF ' G et i
wfaereft €| eaifs o= 7w doaa i & aoar & at w9 &
S % WA § QYT a¥dt I FrfRu | 9@ Hdre # s
U FIC TFE T T T AT & 31T FT Haade & o
ST €1 IRV dt UF arerde e & 91 g § A ary
AR & =7 & #1f Fear €1 gEEaIw & ¥ H AT ATAr
HATH F g Ade B @R AT AT Fhar )

famaTRa T #1 ST & @ S a%ar € F#iE a8
FI & | faga &7 Tae T AT ST € et & off fagEa &
o @ F o Sar €1 FeAd & UF Fie & Foar
T AT ALY A ATIRIEAT 721 8l &1 FgAA H e
AT ST AT &1 FATST & a1 T 61 ST a1 € |

v Rifert 1 3239 (Purpose of false ceiling) : aamggfoa
gaT ATfd =X faws & afowrei § Avew g ot € S}
TATIF (T ST § T FAT & AT e gt difer &
IS Bid € oY faftw o oied # sl & fow &% ave
o Suerer gid & | ATy gar frer & wred difenr a% qa
far ST | wrew e arargEod gar iR AT gar &
forsror & bt &

= | fastelt &1 IwnT, vy, A faRE Ianed, faRE
T, dleesT, TfAwrer i IAa7 ShEat |

96 FrETTT FIOTET U fame ;- (NSQF) - s 1.12.37



aRe=, ot ®1 SoEnT, sy, wweny 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

farelt ®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 e (Generator)

7% TF WA & S AifrE I # fAgga ot & afkafda wdt
gl

T UF HSAET G §1 & ITANT Fh TF JHEHid &7 & a9

IHAT € A UF suAus SR el 5@ fAfyr & swi aw
ol TFE F AC ¥ DC AAReT-I1aY I Fed & |

Eci L RGO Gk
HECURIEEE =t T
TEATY] FHoAT LI
AT FHAT B
HIY ot e
festett ®1 STt (Uses of Electricity)
1w - o
2 FT - &ex, e
3 wifw - Hiex, dwEr
4 Hedor - goagmiteT, fore,
5 #ER TR, TefuT, YT, ame|
6 HAIST - formmm, e, S
7 aRewa - TH, Wi fgede
8 wmmEfE - AeE =l et
9 gEE - ST gEE
10 =frerifarey - gEEE, =%, dfeeT, 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 SagM & g
FET ST &1 TE LA & AN § Sar &1 W Sor
TAGH UF TAFE ALA A0 0 JoqT 1840 TAT WY &
AT STEFIE % I & a¥as &1 HH qATHF AEAT
gt 1

i =gt (Neutron) : 978 TF 4o &7 & ST TATY & ATCHF |
&1 T AIF | TSl & a1 aoft & Arford o sar &1
TEHT FIE A T2 & T FAM F ST TAGA B FETAT
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 F¥TE% & 78 a9 1.6 x 101° Formw 2 |

foree Semew 8 #d €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= stiw d@rEat (Electrical terms and units)

famgar & wm=m (Quiantity of electricity)

foRelt off =T # e H oTfeh (A ST &t AT & a¥rEs gt
& ot U & § gah (St off Wi § yariRa e 81w Q
A € ot foram m awe )

GES I:% Q=Ixt
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FIE Y S| THE FAW & | TN 6.24 x 1018 serargi # ffea
ATEY & TIE T
F@™ (Coulomb)

weh farger afaer § afe gefir 7 faegd sare o d%ve @ et S
&, dt 38 UF ToATH FeT A1 & | 8 U ddve (As) =T
ST €1 3a% a9t e Ty Hqer € (AH)

1 AH = 3600 As (aT) 3600 T

forega nife=tt = (Electro motive force (EMF))

7% 98 91 & S 3R g9 a1 | A% F Fwr fFt off @7 afde
H e gl &1 JaTed FeaT € 36 ‘B § T Fed & | 3
TS At 2 |

fexfast siw@ (Potential difference (P.D))

3aH faegedta wifast & sfawre &1 /1T |fde % 3t fagen o
strar e | fRrfast s EMF & S8R9 F7 81T € | aiee i g
& ferfast siawrer (P.D) Fer Siar &1 g7t V & Iefia #¥d €|
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 @ |

T (Volt)

T8 T THE T FT Thd & 91 1 ohm, & Sfa<iy & maw
T 1 wufia it 9T Yared XA 9, 39 1 diee #7 fRrfast s
FET ST 2|

gt (Current)

7 felY oft dhesex & ol #T yaE § S arr FEd €| 5
& Tef3Ta fohaT Siar & A a9t gore uefiee & | srfiey &1 Su=T
gfdhe & A SRS & Sewe w3 a1 94w # g4 & forg &
ST 2|

TR (Ampere)

Sa Tt dhede < & foeft ff T8 @9 § 6.24 x 1018 33ag 0%
AFUE § JaTfed SidT &, a7 ITH YT AT F¥< UF U € 1 a1
Ife FeFeT F1 Tfady 1 | & at oy a1 w¥e 1 T €|

wfater (Resistance)

IE UF TETH & 00 & S 37 AW § AR & ware #v a7y
FaTe | g0 afay Fed €| 28 : R, & IS Fd € Y ghTS
AW (W), & siied Hiex FT 5T afa=ier &t 7ra % forg
ST &1

R (Ohm)

afT Fegwe¥ & ot At u¥ ferfasy ofav 1 aiee & i sa% @ty
T gRT 1 TR 8, a9 Fede? & gfady 1 ey 2|
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srer &1 fFEm, VLR & S @y e 3@ 9w, Sl 3w g |tke & sw(Ohm's law, relation
between V.I.R & problems, series & parallel circuits problem) smama 1.13.39

e & s (Ohm's law)

V - gl dieest &

| - oY & 9T |

R - wfa<ie #t vefigw &

foredY +ft dg wfhe § famga & amaT AT9eve SRTHie (T, uTeT,
sfeter) us ey & g9y fAfvaa giar €1

gt 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
EEIEIRIE - TS % JATE - YTRT
T T STILT - TAFE % 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

Heg (Relationships)
o gfaerer fer foram Sar € ¥ aiedst & Jar &, T off Jgdt
gl
IxV
i3 Fieest fR Y gfady § agd, a=r & FHY
1

Ix —
R

stEr & s (Ohm's law)
IUIh &7 deael & 89 ol & e ara g € 5 e &

v

%mmaw%lﬁﬁhﬁ aer W & sIgEe V =Rl

e 1 Foaw s @ o R qmows | o 95 oy
| TR ATAT LRT AT $ta¥ & He srganfas® gian
F SR wfeier & SgerATgaTe gt

Wﬁw%s@mﬁ%

IR

Teh aedl &1 9T 0.2 THEY o dicesl 3.6 diee 8T & | ao &
fohemie &1 gfadier R st #<| fRar @ v =3.6Vaivl=0.2
Al

RATFATE, farg V=36ViTI=02A

@i V=1xR
36V =02AxR
3.6V

gafoy R=——="180hms
02A
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T {helTdie o7 | gicest &1 @@me 10.8V & ateest 12V EFT AU |
aieest g1f 1 #:7 | (Fig 5)

Fig 5
V=12v
10.8v
LAMP
VOLTAGE = 10.8V
o VOLTAGE
DROP =1.2Vv -
v 0.455A &
o 5
g
B
FreasT T FAT = 12V —10.8 = 1.2V
Tt T TS it Rafast aT Far Smar S\

IETETT
Teh ST T ST Tfaier 0.1 3en & | Sra=Hl areest 12VeE |
aTer iR & ST €77 20 amps T A 4T & dleest ST
T 2|

&

FloasT # HHT = YT X ATATH TfATre

=20x 0.1 diee

=2 3l

Sarew (Fig 6)

T FT ATANRS Ty 2 AeH & | o Uk ael &t Ifaae 10
Areq Siied & 7€ 0.6 amps 3dT €| Fe& &1 EMF #1 &iaT 2|

ferfast efde P.D = g1 garfed x gfa<ry

= 0.6 Ax 10Q
=6 volts

V.D = 9T Wafed x sedt &1 siiafks gfawre
=0.6 x 2 e

=1.2aw

et #1 EMF = (6.00 + 1.2)V

=7.23w

Fig 6

- ]

I

Ry

V| =

———— |
|
|

Ip—

R - INTERNAL RESISTANCES = 2 OHMS
R a- EXTERNAL RESISTANCES = 10 OHMS

WSCN1133916

INTERNAL RESISTANCE OF BATTERY

wia<ter 1 St (Resistance connections)
V - gt (Fe #)

R - ufaiy (aew #)

e e

it g (Series Connection)

R1 }—T—{ Rz }——o0
V1 \

| 2

Fig 7

| —

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 AT FrF H ATy

o Tl AT & FAT G SATRd Edr 2

o TEF A T, AS F Tfawre Agarfas gtar € |

o TAF AS | dieest F AN @ aleesl & a¥ray g &
o For wfay | @ft wfadst & 7 & avEx €|

|1:|2

V = V+ Vo
R =R+R,+ ..

qEHTaY F (Parallel connection)

HHATATAL FAFIA & ATE o YA AN ATAH T gAY & A1 T
gar €1

Fig 8

WSCN1133918
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TATHAY FAFN 1 fagiwany (Features of parallel connec-

tion):

o TEE WX & AT § Ta aTdt FiXe X & Tfaere 9 fasfw
FEAT &

o TAEANS T qTees ST € AT Alhe T AT dtees & aXTa¥
=

o dfhe ¥ 99 Bie ALY & JoAT § TF FAMIAL Ha
& For Tfaerer g/9 Ster gt 1

o FHMAY | For T &7 107 F TRERE 7RI 7§ T+
gfaten & gfawer & 0T F a¥EY giar &
L=+ L+

V=V, =V, ..

1
=4

-
s

11
—=—
R R

I

4 3YET X 6 =AET & 37 Wfare Fuia § I3 gU € Fo qfawry
B AT Y

gafeg R _A ohms = 2.4 =1ew

(2 AT 4 NG F ¥ Tiaren Ft TH 6V & 9T F THEEL A
FEAT @I |)

— T Wiy & ToET oy |
— AP FE AR FA FLE AT Ao |

Fig 9
¢ I Ry =2Q

e >

V=6

WSCN1133919

RESISTORS IN PARALLEL

| total=3A +1.5A

=4.5 Amp

o9 & o e gfeRtet wt aow & fhamde & |y i o=
FE F THTA STHIVT AR A& F 2T, LI ATME &F T
H AR |
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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 - diees (Fied) V
i - #¥e grelfardr (TreR) A
P - wift (ate, femarge) W, kW

Fig 1

T

P=vxI

WSCN1134011

W - & ST (aTe, Her, fFertare wer) 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
THE 1 9Te gl 8 | JiE st § 1 aTe uF a%ve | 1 fiex a®
e &t eeARa #3 & forg AN s gr R St arer et
2| uw faga affe ¥, seagmifea ao gfa<ry ax fAe=r #zar e
T 7 AT & | FT FA #1 3¢ qfhe & yaried g+ areir gT
T O fAR XAt € | 519 U atee &7 & v g faga i yarfea
e & forg 1 wefierR S %1 F10T 9947 & df 1 97 iaT & 6oy

qra¥/ Witk = aleest X &RT

t - #EF (%) h P=V x|
Fig 2 aTfth aTe & = aiceot, alce # Y g=T wefae &
@ w1, 3= (Electric work, energy)
farg wfes =it awer & faga #rf i It S et &
ENERGY METER F ¢ AdvE § = 37fvh 91 | X 9T Gdhe §
_ W=Pxt
— - sl 1 S WeTfTa #2ar & 1 aTe x 1 @4 St agd &f Siel §,
w - F’@ g ‘ | TR S L are Her oY 1 e st # ST e srar
.+ e e = g %l
ENERGY METER g
H
Table of analogies between mechanical and electrical quantities
El= N et ‘V’ v
AV = m/s 4T | A
qu t e quT t e
m
aff P =F xv N — e P =V Xi W=VxA
sec
It =F Xxvxt j=Nm FAMW=Vxixt j=Wxs
W = VI V = IR
- 2
- W
v i
R = +/WR
R = v | = v
| R
_ v _w
W Y
W _ \/@
Y - R
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= 3600 aTe &FHe
=1000 Wh = 3600000aTe &%

e : 3 AR Tt & FgEr el @ua w5 gew, It
ook Wi fohent ae wer # aidr #)

1W.h
1 Kwh

ECiEaa]
1 =¥ 0.25 TR & oY a8 ¥ dies 240 dieed &t at o
% iy H T2 FTEAr GIRT A AT HAY |
P=Vxl
V = 240 dted
| =0.25 uefEE
aa  orfeh/ TTEY = 240 At x 0.25 THiER
= 60 atee TafiaY
T¥g 1 are = 1 aree x 1 TefEe
a9 grax/ wifts = 60 are

2 10 siigr wfeier § 15 UiREe iRy Sadt & a1 @ud g8 amaw
1 Troren frentare ® A

qET R =10 Y| =15A
agafe=VXxI=IxRxI=12xR
as oifts = 152 x 10 = 2250 Watts = 2.25 kW

3 u% a9y § Siwes F 200 9t d TF I & 0.91 TR
T @I il & T(e Ted 12 6 FT ®Y a AT ST HY 0T
FT V = 200 Volts.

Fig 3

A\

WSCN1134013

| =0.91 vfEER
t =124
@ 9 =V x | = 200 dteed x 0.91 ufeEw = 182 a1
AAFE =P xt =182areq x 12 #¢ = 2184 7€ ®e
4 U T I w1 FATE 1.5k Ohms/0.08 A, dat
# R & 2
fearmr € :R=15ksfrew ; 1= 0.08 A
AT FATE ;P

V =R x| =1500 tew .0.08 A = 120 are
P=Vxl=120 a.0.08 A = 9.6 W alternatively:

FETET TOET UE om0 (NSQF) - st 1.13.40

P =12R = (0.08 A)2.1500 3ew = 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 wfay (R) = 1103w
Frees (V) = 220dtce
_ VvV
& (1) Y
_ 220, o
= 10 °
oIt (W) = VxI

220 x 2 = 440 Tre

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

ufeEe §1
FARE = ot H
e F1 g& = 4
e & qr@ae (W) = 1000are
&Y et = 180V
TEATE FreasT = 240V
V2
frex wrufady (R) = i
_ 180 x180 324
- 1000 10
= 324 3H="
Tt wfare = 32.4 x 4 = 129.6 sTreH
E}ﬁ.ﬁ' N = i
N 0] =
240
= 1296 - L85 TR
ot T (W) = VxI

=  240x1.85=444 1€
7 af¥ 40 e i wRWE 90 # 0.10 TRER oy T & at

I T & Fhaq diwes it sawEwar g
AT 9mEw (W) = 40dE
#e(l) = 0.10 ufEmEe
W
st (V) = I_:
40
= H:4005ﬁm

8 15f=t % forw 15 HP ey Iam™ 9¥ anTa 41 2nty afe
e 3 6 &2 #ieX T T9v Tt A AwrE 3 F wiw gie &)

ATeT T 91EY (W) = 15HP
= 15x 746 =11,190 areq
gfafeT &t grax = 11,190x 6
= 67140=  67.14KWH
15 et & forg @ua = 67.14x15
= 1007 KWH (or) s#1E 103
gfa gfe anma = Rs.3



1 s (ASSIGNMENT)

1 [ s R = 40 #frew 6 \Y =110 ale
\\\\\\\I/////
ﬂ g I = 6.5 ufemEw | = 4.55 ufeEw
Ly Vv = i R = frew
VOLTAGE § g
2 | Fio2 \% = 6 dqlee 7 _ R = 250 31eH
Fig 7 \\\\\\\!/////
I = 0.5 TfEER | = 0.44 TfEER
s R = W Vv = Tre=
% VOLTAGE g
3 I, v =220 9t :
9 N\
N R =820 siew 8 | =115ufERR
Fig 8
| = V.  =380de
R [ R = EIEL)
4 | = 4.5 ufEEr
=
\Y} =220 i
9 — R = 22 #tew
i R — ﬁ Fig 9
R @ = 7.8 uferme
: \—J" 5| (@ Em)
5 R = 50 3frew -
\Y; = Bl
\Y} =220 i
| = ufeEr
2 fasd (ASSIGNMENT)
1 Fig R, = 12 sftew 4 s V =80V
Ry Ry A3 | R,=22%%w P - | =2A
8
‘ R | g R3:243ﬁ%1wﬁﬁvrﬂ Vi Ve ¢ Rlzgogﬁg-q
4 R= Sl ! GUEE)
2 R, = 15 sftew R, = Sl
Fig 2
1— R, = 253eH
(R o[ Rz ] 2 _ - 6aeT T
R VR RV o VvV =220V 5 Fig5 R1 Rl 6 }ln o
H — aralle
y SV, = % R,= 12 sitew
%) —_ 8
SN v ! R,=18 e
3 V =220V g
03 R, = 40 & R = e
V, =100V
— V1 — Vo g .
} | (e )
S R=_ orw
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6 R =6 =iten 7 R, = 40 sfrew
R, R, R, #MIAT & R, = 60 sftew
| R, =12sf=w |V =220V
* R,=16 wtew b= A
g _ gL =__ A
Ry = AteA l, = A
3 fraawt (ASSIGNMENT)
1 Fig 1 Waﬁw 9 Fig 9 P=100W
/ | =0.136 A t=1%¢
! B Eﬁéﬁr‘V’ZZZOV g mf@-qa-
P=_ 4= = KWh
2 ro P =5004dme 10 FoAt @A
(% | =227A ‘W =1kWh
N VvV = v
| aEmR P =100 W
: g t = hr
3 Fig 3 P =750 W
3 V =220V 11 W  =15kWh
) | = A t =45 min.
) P = KW.
S P =60W
V =200v 12 FSAT HIET FT ISATH
R = W W, = 6755.3 kWh
: are g Iha W,
=6759.8 kWh
§ t =45min.
5 Fig5 | =0.455A g p= KW.
R =484 3=y
13 gud & g3 e
H P = qre Fig 13
- ‘P'=6.2 KW
t =8+
6 Fig 6 P =550 W 2 Slﬁ'@ackWh
R =22 =y — 125 w7
| = A
B ERR
= =0
7 ror P @ad = 1.8 kW
v = v V =220v
8 Fig8 | |gqd = A g st
P =2KkW - =1 kWh
b V, =220 v-Ee ST & ¢ = T
220V2kW g %ﬂ'{aﬁé\_’f -
g 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 AT9w aTel ST §, AXH AR F T & gHST FT
SIIANT @aTE & ¢ AW & aryy fahan sirar & s Iwarnr e 1y
aF T AT SATHY T FIAT & TF T H7 gHeT o I
% fargia ¥ # #d &

g & F 90 (Intensity of magnetic field)

AR T (AT AT Sfdor qen) F T T g g 9% Fw
FIA AT TA FT ABT & & ATFAT FeT AT 8 36 A H &
FEAT AT & Y FEET 55 Wh/m # |

o e ST % R e fw (Principles and laws
of electromagnetic induction)

TRTEAT GTLT & A ATl ATt o forg 1S 7 fazga gashrr o
F fam oft @ gt 21

R & fge g svor & fem (Faraday’s laws of
elctromagnetic induction)

HTR & wEd T H wwT o € % o oft gae ware & afde
F FEATd & AT ST @7 € df I6H TF . UH .U, g/ SR
gar 1

fadi e qoer forw aamar @ & 9Ra Sowow. & ol
TR forshot & aRade &Y % % aree gar €|

nifasiier w0 & %@ EMF(Dynamically induced EMF)

SR emf# sga 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 ATeAH ATl
Femf TTATARA Fear & at emfHt wfasiier & & $Ra Ierewor
F ©T F FBT AT & S - AT

gifersm 0 & 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

dfers w7 & 9fva £.07.0% (Statically induced emf) : st
SRA .TATF TF FaaT &7 F dged & HIL0 RIAL HSFe
# 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 yer f= f{Ju o -

1 &9 .09 0% ST IeqTeH U & dedt/Farser | Rt S
gl

2 qRERE wq 9RA .00 O THHT SR ASGIF & FEd/
Fea | fawar Smar €1

& aRa (Self-induction) : © @fée & fara wmaw e

IS A9 BT & S Afhe & ST o YaTe 34T afdhe § uh

FATT IV § TRAAT F TR @ET JaeddT & |

fareft oft vy, e &b it o adwre are & fRow & futfa
Il & UF TUF =I5 o | ATAT o AT AT I & &7 fampor
AT & AR T T 8 1T & S Faar & 7 § HL T (Ao
% FAT & AT T AT FAFH ATZAT T L@ AT % 55 & e
F AT fawdTe FEAT € ST 3 3 are & A A #d € 3%
TTAF & ATAT § TL FIF & q H T4AT AT 6T S |

TRERE w7 & 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 SATAT & 3 £.0H U, & 9 {6 & 9Ra & € 8 =-9=
FeT ST € | (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
SAYe AR fat off s famge wew &1 g s fraia & &
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, § e aeil 97T o =T AT Jaehtar &ry e
FXAT € o & o g &7 § ot & ot fF FeA L2 &
&I {2t T @ T e 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 S fF 37 Fefort  wex &t € 3% uF Fe
ATFE AT HIF T AR FSA & THATSAT B0 T@AT HF ATIAT
% EIXT AT AT FHAT &1 A fF fHEHT 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 A & FUY UF AT 7H A8 1 B A UHAd
BT ST T & forshot & 1o et off TFam & &9 # 39 a1
& wer IufRId g % forg Tar s, 6 & deat & 7y uw
qof et fordst & areEnTRaE Swor M # famfor giar 21

wfesfier 9« £.ow.®. (Dynamically induced EMF)

FET (Generator) : g sMReT us wefia & St #ife st
# fomga oot § afkafda #war 21

MeeT & fgia (Principle of the Generator) : SMReEX &t
F1 HTe % faegd gaahtr S & farm & i o et waiae
% forg Sl et €1

e w faga gewm Svwr fw (Faraday’s laws of
electromagnetic induction) : o€ & o &

T fAag

o S Y FeFex/afe & v 1 i geear & a1 uF § uH U,
SR gl

IESIRREEES

o 3H YRR % YRA STATE. () F TRur woad folohet &
aRade #t a¥ = R #ear €|

ZUATE. % W (Types of emf) : = & fRawT & AT,
UF § .07 0%, H AR T ST AT €, A7 At FedeT A gEa
&= % @I A, A7 fRR e 1T woreg fofedr & aftada g

nfesfier w0 & 9@ S.ow.uw. (Dynamically induced emf)
- 39 ferfa & 9Ra £ o7 v us e gaa &= # Fedey &t afd
& FIO el & it fF Fig 3a # fewmar wn € a1 B gaa
& 1 T T goriar & S 5 Fig 3b, & fwmar war & 9fka
£ UH %, & Tfasier € & SRa unuw #=d €1 59 &% Fig
3a ¥ Fig 3b & f3@mam = & | Fesey UF § U0 .Uh. & IRT
Fe % forg gt fRfa & ot I@Tsti & FTedr € ¥ UF § .09 U,
Y Iuferfa et G &t g2 & fraiaer & arft st @ 59 et
FT ITAT DC X AC ST¥ex & faga e &3 & forg famm
ST 21

feafew afRa .on.uw. (Statically induced emf) : & &eer
T 9T, 3t u%. U R Feaey W v ot & gfReada &
FIROT &1 &, T % Fig 4, § @ mr €| $uaus. & =9
# 9fRa €1 Fig 4 % Famger 1+ 2 fewmy 1w & uF gav & et
T F TR q°qT 3°% e fagq day A€ |

Fig 4,% AT, 919 92t (DC) AT &7 I Famset 1, § fabm
STAT & AT @9 S H & FIA AT Gield & THT Had FaE 2/
gunus. & IRT fFar S| afs & et ' v d 49 oar
ST, T Farsa 1 g (i oo ween R o1 g &t S
3% F4Ted § g €00 0%, IRA 7L g0 | £ 70 0. & et
aoft Ifa T ST Ste o # #i TRadT & S mEEd &
Afhe & 9 a1 91 F W BT 2 |

Ffors w7 & St 7 f&T &t g o1 a%ar € A =@
1% AC T<ITE & STIeT ST @hdT & 4T fF Fig 4 & fRamr o
& | T0% T8 FATE 2 HT AT SR 3T AT et s 36 Fmger
1 7% AC &t & ST &1 S aT-aTel & T TaTe ST HdT
& T FETEd 1, TS 2 % Aty o &l 39 Rwid & v
e & T S €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
wfasiier ®7 & IR §. 07 0. FT IATET AT @ AT FeFeT w
affe 95 & a1 7% .09 U%. UF JaTe® FT HILT 94T & Tfaeier
w7 & 9Ra uH.u%. F 3T ¥ forg, sawEsEan €|

o gEET &F
o HEFY
o HEFeY T AF &7 & S qoe Tfa |

Ife SHeFeT & % Ay § Teh FTUET a9 V'S J1Y =elaT & at 9fed
TUUE. ‘e gl
= BLV Sin0 Volts

B = TE&T T U9, SHAT H AT AT & |

L = e & & § Fede? & T9TEl o9

V = & Y FedeY & S 6rae 3 He/qwre
0 = a8 FV o T FeFeT IHT &F H HedT 2|

— 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 &1 ex fafa & forg, aft=wfera omr
Y ST Gt & | W ST q1 B AT I 9 wire 5 o 2 |
a7 T AT AT &1 Tfafafee Hem|

UF FHeFe? | .00 UF Y01 § TN TF & Te Ad I8 U gaai
&7 % N T S gat & = gaar €| Fig 5

78 J%fer® &7 § DC TveY & Fagey (fastelr #t oy #1 &9
FeAF & AF) F T 4T F e qwr § qRkafdq war 21

AR & Fifew g &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 § THHIT I T3 |
3T BT & S[S #fi¥ aTfew a1y &Y WeTAT el &l UF qoY &
THFIT 9¥ @ 47 % Fig 6 # @ o & & aof+Hr yame &t
fRom & &, 311 sivper Fewe @t wf 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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