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Energy and its Usage

CONCEPT DUTLINE

Energy : It is defined as the capacity to exert a force through a distance,
' It exists in various forms like he

at energy, chemical energy, nuclear
energy, mechanical energy, ete,
Units of Energy : Energy can be measured in :
L Joule,
2. Calorie, and
kWh

| o scales of energy that exists are a’sifollowg S ! o
1. Femto (107'%): Femto refers to something that is in the 105 range.
ses : Certain specialized medical facilities, have a certain] ]
" as Femtosecond lasers. So, Femtosecond lasers
' for of a second and then they go ‘off.
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1 Supercondmhng
in a magnetic ﬁeld .
superconducting coil.
2. A SMES system comprises
enclosure, an electronic con
the AC on the grid, and an elec
current into and out of the coil.

The superconducting coil is chs rged k

tance, the current continues to ci
generation.

elease the stored energy, the sv. 1 is open
h the converter, yielding AC power whicl

primary advantage compared to other
very short reaction time and ability to pros

‘they can be switched on with virtually no
in counteract abrupt changes in demand for a
ne shortest interruptions are unacceptable.

_'__'eﬂy describe about the transformer 1

i
a static device which transfers energy from on
h are electrically isolated but magnetically ¢
in frequency. 9
des h.n.k between generator and transmissior
ion line and distribution system. And fi

to deliver energy to load.
s the expensive generator from the expose
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ic disturbance will
caused by atmospheric dis
aves, having high crests and steep voltage
ess than that of light.

The transient over \_'olt.ages
propagate along the linesas W
fronts and velocities slightly 1

Laminated core ;
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Fig. 1.8.1. Arrangement of a simple transformer.

As these waves are being reflected at the transformer terminals, high
voltage amplitude will be built up which will stress the insulation of the
transformer than in a generator windings.

Transformers come in sizes ranging from distribution transformers rated
a few KVA to huge three phase rating in excess of 1000 MVA. ]

|

Que 1.9. | Write a short note on electromagnetic radiation.

Answer

1L

2.

Electromagnetic radiation is an electric and magnetic disturbance |
traveling through space at the speed of light. '

It contains neither mass nor charge but travels in packets of radiant
energy called photons, or quanta.

Exfamples of EM radiation include radio waves and microwaves, as well
as infrared, ultraviolet, gamma, and X-rays. ,

Some sources of EM radiation include sources in the cosmos e.g., the

sun and stars, radioactive element L
a ) s, and manufact 1 :
exhibits a dual wave and particle nature. ured deviecs S

te%ersﬁgeofieg; de::rib:ti&r adiation is quantified by an electron volt |
I 1bes the energy gained b, sp s
accelerated through a potential difference of 1 vo?{t =0 clecteon i

¥,

b ) laihl i
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CONCEPT OUTLINE

Wave Particle Duality : According to Einstein, the energy of light is
concentrated in small bundles called photon. Hence, light behavesasa
wave on one hand and as a particle on the other hand. This nature of
light is known as dual nature, while this property of light is known as
wave particle duality.

Wave Function and its Significance : The wave function y 1is
described as mathematical function whose variation builds up matter
waves. |y |2 defines the probability density of finding the particle within
the given confined limits.

Schrodinger’s Wave Equation : This wave equation is a
fundamental equation in quantum mechanics and describes the
variation of wave function y in space and time.

Quantization : The process of restricting the possible values of a
physical quantity to a set of discrete values is called quantization.

Questions-Answers

- Long Answer Type and Medium Answer Type Questions

Que 1.10. | What are de Broglie's waves or matter waves ?

Answer
1. When a material particle moves in a medium, a group of waves is
associated with it due to which it shows the wave particle duality. These
waves are known as matter waves or de Broglie waves.
2. According to de Broglie’s concept, each material particle in motion
behaves as waves, having wavelength A associated with moving particle
of momentum p.

Wave nature « -
Particle nature

| Derive time independent Schrodinger wave equation.

Answer

1. Consider a system of stationary wave to be associated with particle and
the position coordinate of the particle (x, y, 2) and y is the periodic
displacement of any instant time ‘"
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:2._ The general wave equation in 3D in differential form is, '
Viy= > ‘:‘;’ - (1111
Where, v= Veloclty of wave, and .
i 3* 0* |
= ———+ ayz +———- = Laplacian operator.
3. The wave function may be w;'ltten as,
| w= et (11
4, Differentiate eq. (1.11.2) wrt time, we get
% =—ioye™ .(1113)

5. Again differentiating eq- (1.11.3),
P e y e

J — (ogll,f ...(1.11. ’i‘

6. Eixtﬁng’thewvalue-ineq,(l.ll.l),

; |
V2y= :_:’2_ . (1115
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CONCEPT OUTLINE

Fuel Cell : A fuel cell is an electrochemical cell that converts the
chemical energy of a fuel into electricity.

A. Applications of Fuel Cell : Various applications of fuel cells are as
follows : ‘

i. Portable Applications : These include :
1. Portable power generators, ‘
2. Consumer electronics,
3. Portable military equipments, etc.
S 'Transportatxon Apphcatlons These include : j
1. Auxiliary power units, o y
- 2 % Inght ttactlonvehlcles, - ; '




-~ P

£ The stack, air management, fuel management, and therm
management were the most expensive parts of the system. The stae
sy.stanassenﬂs:adhshncemadeup 14 % of the total cost.
i &isdurthimsmdiasmexisﬁngﬁmlcellmﬂsmbasad'
stack manufacturing costs, without consideration of repair &
maintenance costs. However, the cost of repair and maintenan o &

-W-Mnowwhﬂowing:

_-rf‘-1;_ il n Battery :

L hhmmcmatmmtdmlushghmm
metal hydride battery because lthium is the lightest metal. o
re, it has mmh b_g’tter energy density. It is

LiC— C +Li*+ - :
W ~ " ; il
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Que 1.14. I Explain the working of molten carbonate fuel cells using

appropriate diagram and write the various chemical reactions
involved in this type of fuel cell.

Answer
1. It uses an electrolyte, which is a molten mixture of carbonate salts.
2. Two mixtures commonly used are :

a. Lithium carbonate and potassium carbonate, and
b.  Lithium carbonate and sodium carbonate.

Electron flow [—> {m‘j j
e — e~
O H, |Op- % % 3
I T 003_"’ lo e
S O H,y 10 «—CO,~ ¥ (()J_,O & <—O0xygen
Hydrogen . % o L2/
£ CO; ~[e© 0002
') 3
4—
(@)
. J 8o,
H,0 - 89 3 CO2L
4 2~ B % 2 O(S) O(g%—Carbon
5 T 8) O cos - €O co,[  dioxide
Water H,Of o~ . 3 s 02
a5

Anode Electrolyte Cathode
Fig. 1.14.1. Molten carbonate fuel cell.
3. Since, these salts can act as electrolytes only in liquid phase, the operating
temperature should be as high as 650 °C.

4. Due to high temperature, these salts melt and become conductive to
carbonate ions (CO,™").

5. These ions flow from the cathode to the anode where they combine with
hydrogen to give water, carbon dioxide and electrons.

6. The electrons flow through external circuit and reaches to cathode,
generating electricity and byproduct heat.

7 The reactions are given below :

~ Anode reaction : _ CO, "+ H,—— H,0 + CO, + 2¢
Cathode reaction:  CO, + 1/20, + 2¢” —> CO,
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8.

H, + /20, + co,—> H,0 + CO,

s theoretically 1 V and actual emf of
is about 60 %.

Total reaction :

The emf produced
0.8Vat700°Candt

by each cell i
he expected efficiency

[ PART-7
Entropy and Temperature.

CONCEPT OUTLINE ﬁ

s defined as the quantitative measure of disorder

Entropy : Entropyi
vstem. It deals with the transfer of heat energy

or randomness in a §
within a system.

Questions-Answers

Long Answer Type and Medium Answer Type Questions

Que 1.15. I Discuss entropy.

Answer

1.

2.

3.

From Clausius theorem, cyclic integral of % for a reversible processis

6@ .
zero. The term T s called entropy and its change from state 1to state

2 during reversible process is given as,

() - s

fggggi; Hfleeas;ll:e of degree of randomness of molecules comprisiné.

In other ;vorgs :ntre dls_o Iidmmese, greater is the increase in entropy

the possibility of opy is the function of quantity of heat which show

entro f syst b eeah of that heat into work. On heat additio?
py of system increases and on heat rejection, it decreases.
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2.

An isolated system does not undergo any energy interaction (i.e., work
or h(?at energy) with its surroundings, and the total energy of all the
possible states remains constant. Therefore for an isolated system,
3Q =0
(ds)lsolated 20

If the process is reversible, (ds) g 1ateq = 0 and if the process isirreversible,
(dS)igotatea > O-

From above we see that the entropy of an isolated system can never
decrease. It always increases with every irreversible process and remains

constant during a reversible process. This is called principle of entropy
increase.

PART-8
Carnot and Stirling Heat Engines.

CONCEPT OUTLINE

Carnot Engine : It is a theoretical engine which works on the Carnot
cycle.

Stirling Engine : It is a heat engine which is operated by a cyclic
compression and expansion of air or other gas at different temperatures
such that there is a net conversion of heat energy to mechanical work.
It works on Stirling cycle.

Questions-Answers

Long Answer Type and Medium Answer Type Questions

_ﬁll’L Explain the Carnot vapour power cycle with T-s
diagram. Also find out the efficiency of Carnot cycle.

o

p N

=0

i‘-_’.:.,;.-". TR

Carnot Cycle :

It is an ideal cycle having highest thermodynamic efficiency. Carnot
cycle is shown in Fig. 1.17.1.

Various processes of Carnot cycle are as follows :

Process 1-2 : It is reversible isothermal heat addition process in the
boiler.

Process 2-3 : It isreversible adiabatic expansion process in steam turbine,

Process 3-4 : It is reversible isothermal heat rejection process in the
condenser.




B. Efficiency:

3. Thermal efficiency =

Energy Scxence & Engmeenng

d. Process 4-1 It is revemble adxabatlccompressmnptoéﬁ

process in feed water pump.

N S S R G S I G e ST e Fa Y]
- - Le A ) JULLL )
e T it A IR 85 i =T W T i ¥

1. Net work = Turbine work — Pump work
For unit mass flow,
W= (hy—hy)—(h,—hy)
2. Heat added in process 1-2, 3
Qi p=hy—1 g N
" Net work '
Heat added

Uk =)
Carnot — (hz hl)




Th Heat addition

ffomthem,“

Constant
volume

s
Heat rejection to




_ Define refrigeration. State the application

Pefcipsention. AKTU 2019-20,
Answer |
A.  Refrigeration :

1. Refrigeration means the cooling or removal of heat from a
2. It is the science of producing and maintaining temperatures below #
of the surrounding atmosphere i ¢, removal of heat from a sub

mwmﬂummmuam per
is termed as refrigerating system and the system which ukﬂﬁ
temperature is called refrigerated system. .

B. Applications of Refrigeration :
1. Makingofice.
2 aummmmmdw

-
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' High temperature sink
(T T,>T,

Q,

w Heat pump
A
Qs

Low temperature source

Ty

Fig. 1.20.1. A schematic diagram of a heat pump.
4. Coefficient of performance,

Desueq effect (1.20.1)
Work input
5. Now, the desired effect for a heat pump is to supply heat @, to the hot
body. Therefore,

COP =

COPyp = % (1.20.2)

6. From the first law of thermodynamics,

o= >W

cycle cycle
jo= Q,-Q,=W
Hence, eq. (1.20.2) becomes
@
COPyp= — =
HP Ql g Q2

Refrigerator:

1. Arefrigeratoris cimilar to a heat pump. It operates as a reverseq heat

engine.
9. Tts duty is to extract heat as much as possible from the cold body/space
. and deliver the same to high temperature body/surroundings.

: i teady state, is to pump out
: desired effect of 2 refrigerator, undf:r as ; :
’ tTlieheat in the same rate as is infiltrating into the Bystfam (@,). And in

order to do so, the refrigerator takes up W amount of external work

(Fig. 1.20.2). ‘g St b
4  The desired effect of arefri gerator is toremove @; heat R e
1d space. '
the cold 8P heat to the high temperature

xternal work, it rejects @4
oundings). Therefore,
Desired effect _ Q, (1.208)

5. By usingthee
reservoir (surr

COPret = “Work input W
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High temperature gink
(ry

@y

e
Q,

Low temperature source
(Ty)

Fig. 1.20.2. A schematic diagram
of a refrigerator.
6. From the first law of thermodynamics,

Y@= YW

cycle cycle

' Q-Q,=W
7. Hence eq. (1. 20 3) becomes

(1204

@
COP_; =
ref — Ql Qz

Where, @, is the heat infiltrating into the cold space of the refngera or.

PART-10

Internal Combustion Engines.

CONCEPT OUTLINE

IC Engines : The engines in which the combustion takes place |
inside the engine or within the cylinder are known as internal |
combustion engines. 1
Types of IC Engine Based on Ignition : 4
1. Spark Ignition (SI) engine,

2. Compression Ignition (CI) engine.

Four Stroke Engines : The engines in which cyele of operatitm
completed in four stroke of piston or two revolution of crankshaft
are known as four stroke engines.
Two Stroke Engines : The engines in which cycle of opam"i
completes in two stroke of pzston or one revolution of cranksh
are knewn as two stroke engmes.

e

i
IlI y
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Que 1.21. I Classify the internal combustion engine.

Answer I

Internal combustion engine can be classified as follows :
i. According to Basic Engine Design :

1. Reciprocating engine, and

2. Rotary engine.

i. According to Working Cycle :

1. Ottocycle, and

2. Diesel cycle.

iii. According to Number of Stroke :

1. Four stroke engine, and

2. Two stroke engine.

iv. According to Fuel Employed :

1. Gasoline or petrol engine,

2. Diesel engine,

3. LPG engine, and

4. CNG engine. -
v. According to Fuel Supply and Mixture Preparation :
1. Carbureted type, and

2. Injection type.

vi. According to Method of Ignition :

1. Batteryignition, and

2. Magneto ignition.

vii. According to Method of Cooling :

1. Water cooled engine, and

2.  Air cooled engine.

viii. According to Cylinder Arrangement :

1. Inline engine,

2. V-engine, and

3. Radial engine.

| Describe the basic terminology used in internal

e

combustion engine.
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rma 'ed in internal combustion engine are as follows :
i.  Cylinder Bore: It is the nominal inner diameter of the working ¢y

It is represented by D.
Piston Area: It is the area of a circle of diameter equal to the cy

bore.
iii. Stroke : The distance travelled by piston from top dead centre to hoty om |
dead centre is known as stroke.
iv. Bottom Dead Centre (BDC): It is the dead centre when the piston :j
- nearest to the crankshaft or lowest position of the piston towards th
crank end side of cylinder.
Top Dead Centre (TDC) : It is the dead centre when the puston

V.
farthest from the crankshaft or top most position of the piston tc
cover end side of cylinder.

vi. Displacement Volume (or Piston Swept Volume) :

. Ttll:lm is the volume swept by the piston moving from one dead centreto
other.

ume contained in the cylinder &hﬂ“
stonis atrﬁop dead centre is called cles
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Intake or suction /

Cylinder head
Suction valve Boba ki aales

Exhaust manifold
X
manifold ——y Jﬁ/L
Tt = i
Top dead centre, -~ — —1= Clearance volume, v
(TDC) : A '
i ' i
: : Cylinder
Piston 23 Stroke volume, v volume, v
Gudgeon or )
wrist pin ;{ l l
Bottom dead | = -
tre, (BDC
centre, ( ) : \[<— Cylinder
) ;
Connecting rod
Crankcase — — Crank pin
Crankshaft — — Crank

Fig. 1.22.1. Important positions and volumes in reciprocating engine.

Que 1.23, | How internal combustion engines work ?

Answer
Working of internal combustion four stroke spark ignition engine is as
follows :

a. Suction Stroke :

1. Suction stroke (Fig. 1.23.1) starts when the piston is at top dead centre
position and about to move toward bottom dead centre.

2. During this stroke, inlet valve is open and outlet valve is closed.

3. Due to the suction created by downward motion of the piston, charge
consists of mixture of air and fuel drawn into the cylinder.

4. At the end of suction stroke, both the inlet and outlet valves are closed.

b. Compression Stroke :

1. The fresh charge taken into the cylinder during the suction stroke is
compressed during the return stroke of the piston.
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| 1. | Basiccycle |Otto cycle Diesel cycle
2 Fuelused | Gasoline (petrol) Diesel

Ignition Spark plug is used. Self ignition due to high

pressure and temperature
caused by compression of

air.
4. Compression| 6 to 10 14 to 22
ratio
Weight Lighter Heavier
‘ Speed High speed Low speed

g Efficiency |Lower efficiency due to|Higher efficiency due to
low compression ratio. | high compression ratio.

| B pART-11 [
o T Y
| S and Gas Powe

CONCEPT QUTLINE

ower cycles : These are the cycles which uses steam as their
. Rankine cycle is the example of steam power cycle.
cles : These are the cycles which use air or gas as their
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L —
~ iii For condenser:
[ h2=Q2+hf3
s Q=h,—h, ..(1.25.3)
iv. For feed pump:
o % hy+W.=h,
i Wo=h,—hy .(1.25.4)
1 2. Efficiency of Rankine cycle is given by,
‘ S W W, -W,
g " Besiiee  Heatsupplied — @,
| (h,—h)—(h.,—h,)
. % S DT ..(1.25.5)
i h‘l 3 R
-|_. ;B. Using general property relation for adiabatic compression,
e Tds = dh — vdp (-~ ds=0)
T dh = vdp
- or AR = vAp (Since change in volume is negligible.)
or By —hy =0, 0, D)

4 The feed pump term (%, — %) being 2 small quantity in comparison with
. turbine work, W,, is usually neglected, especially, when the boiler
~ pressures are low.
| _ -l

hz P hf-!

26, Explain Brayton cycle and obtain expression for

cy in terms of pressure and temperature ratio.
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9. Rall and rosd conneclions |
10, Becurity considersiuons

Que 1.28. | How can a power plant be designed economically 7

Anewer |

..  While planning a power plant, first the power output to be installed is
determined from the estimnated maximurm demand, anticipated growth
of demand and reserve capacity needed,

After determining the installed capacity, the size and number of
yener#ting units are decided according o the load curve or load duration

N

curve

% The variable load problem affects power plant design and operation as |
well as the cost of generation |

|

|

|

4.  Due o variable load on the plant, the equipment cannot operate at the
designed load points.

In order o follow the variable load curve very closely, the total plant
capacity han to be usually subdivided into several power units of different

|

mizes,

6, W more units of smaller size are selected than a few units of bigger size,
then the total plant capacity would more nearly coincide with the variable
load curve.

7. The size and number of generating units should be so chosen that each
unit operates on about full load or the load at which it gives the maximum
efficiency.

B, The load duration curve helps to decide the size of units to supply the
hase, intermediate and peak loads.

9. The peak load unit / plant should be of smaller capacity to reduce the
cost of generation. Some units must be of unequal capacities to fit the
load curve closely. However, identical units result in saving in the fixed
copt.

10. In' a power plant with many generating units, there must be some
spinning reserve in order to maintain the continuity of service.

11, Spinning reserve is that reserve generating capacity which is connected
to the bus and is ready to take the load,

©OO
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| PART-1|
Fundamental Forces in _tlzé.‘sUn;ivéfs‘;é;

Relevant for Nuclear Ph

Questions-Answers

. AL"T“# -Answétj Type and Medium Aﬁsw_é‘xﬁ

———

Que2l.

nature ?

Nu e attractive fore
neutrons in g nucleus, Tt is ¢ i ?
a proton and 4
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1

al Neutron : 'I"hermal neutron is a free neutron that has an
» energy of motion corresponding to the average energy of the

erties of Neutrons :

sutrons are fundamental constituents of a nucleus. Inside a nucleus,
! ns stay forever but as a projected particle outside it, it exists for a

hort time only.

In nuclei of heavier elements, the number of neutrons is greater than
, number of protons. It is this abundance of neutrons which makes
elements stable.

nce neutrons are uncharged particles, therefore these are neither
fected by external magnetic or electric fields nor by the presence of

ons when they enter or penetrate the nucleus.

ending upon their speed, neutrons are put in two categories :

Fast neutrons, and
}Slfow neutrons.

e fully capable of penetrating a nucleus and causing artificial

CONCEPT OUTLINE

between two or more
omic nuclei.

: These are the forces which act
ind protons and neutrons into at
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9. Nuclear forces are charge independent. The nualéé;i;
neutrons is the same as that between two protons or b i
and a neutron. | iy

3.  Nuclear forces are short range forces.

4 Nuclear forces are spin dependent. The force between
having parallel spins is stronger than the force existing

nucleons having anti parallel spins.

5. Nuclear forces show saturation properti
with those nucleons which are its neares

es. A'nucleon can inter:
t neighbours.

| Discuss in brief about structure of nucleﬁs.,

1. The atomic nucleus is present in the center of the atom. It cons
protons and neutrons collectively known as nucleus. ‘
9 The number of protons and neutrons in the atom define wha

atom or element it is.

3. The structure of the atomic nucleus gives us lots of informa
the element it represents. The number of protons inside th
gives us the atomic number. The protons have a positive char;
In order for the atom to have a neutral charge, the electron
balance it out with their negative charge. Therefore, in a neutl
there are just as many protons as electrons. y

5. So, if we know the atomic number and know the charge o
then the number of electrons is easy to find. : e

S
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rve showing var_iﬁ”_:_.

Draw the binding energy ¢t o
leon with mass aumber. With the hel b
binding energy per nuc o £ nuclear fusion and fission. ]
this, explain the phenomenon © _ e A
AKTU 2019-20
g
A. Binding Energy Curve : .
1. The graphical relationship between binding energy per nucleon and
mass number is called binding energy curve. i
9. Fig. 2.7.1shows binding energy curve. The average binding energy per
nucleon is plotted against mass number for naturally occurring nucleh—‘
3. Following are the special features of binding energy curve. "
i The binding energy per nucleon of very light nuclides such as ’His
very small. y
ji. Initially, thereis asteep rise in curve. This indicates a rapid rise in
the value of binding energy per nucleon.
iii. Between mass number 4 and 20, the curve shows cyclic recurrence
of peaks co-rre.sponding to 4He, Be, 12C, 150 and 3)Ne. This shows
that the binding energy per nucleon of these nuclides is greater
than those of their immediate neighbours.
é Region of max. stability
§ .F bt o= Fission )
& 9l
A gl H R
3 8 "bcd
o a ;
;::t’ 7 "“ o a
= % 7o
& 6 4 : :._;;f jlﬁ;l
. b 8 I <
5 4 —"Be {1
: | i e __'120 . : c- adh
ath - } Fat
SRR LS B Lt e . 7 . ]'ﬁ"‘-,"'n
o T P RO it ) SO
i -"'I. e v s Ay * s it Sy e P ’i. T :fﬁi‘lgl'lu ¢
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- other hand, tells us that energy will be released if two nuclei of small -
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iv. After mass number 2Q, there is a gradual increase in binding energy
per nucleon. The maximum value is reached at A = 56, This value is
8.8 MeV. Clearly, the iron nucleus (53 Fe) is the most stable.

v. The bmdlng energy per nucleon of nuclides having mass numbers
ranging from 40 to 120 is close to the maximum value. So, these
elements are highly stable and non-radioactive.

vi. Beyond A =120, the value decreases and falls to 7.6 MeV for uranium.

This decrease is primarily due to repulsion among protons whose
number increases in heavy nuclides.

vii. Beyond A = 238, the binding energy per nucleon shows a rapid
decrease with increase in mass number.

viil. The fact that the binding energy curve droops at both high and low
mass numbers has very important practical consequences.
Phenomenon of Nuclear Fusion and Fission :

The drooping of the binding energy curve at high mass numbers tells us
that nucleons are more tightly bound when they are assembled into two
middle mass nuclei rather that into a single high mass nucleus. This is
known as nuclear fission.

The drooping of the binding energy curve at low mass numbers, on the

mass numbers combine to form a single middle mass nucleus. This
process, the reverse of fission is called nuclear fusion.

Write a short note on chain reaction.

o A chain reaction is that process in which the number of neutrons keeps

- multiplying rapidly during fission till whole of the fissionable material

st one fission neutron becomes available for causing fission of

ucleus then the chain reaction will become self-sustaining or i

o amg. V g L ! . ‘ . L o . .
dition can be conveniently expressed in the term of multiplication
-tor of the system which may be defined as :
" i s
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e f‘ N = Number of radioactive nuclej
- N, = Initial number of such nuclei,

| A= Proportionality constant.
is can be stated in the form of equation as follows :

present at any time ¢,
and

AN = ) NAt

(2.10.1)
dN e
dt (2.10.2)

- Thenegative sign represents that durine dic:
: 4 uring dis -
the nuclei is decreasing. & disintegration the number of

| - 4. Integrating the eq. (2.10.2) within the proper limits, we get
lﬂ B N dN
o v = =M de (2.10.3)

B for log, N —log, Ny=—At or 1oge_g_=_u

0

e I8 N
i I.-l or — —A.t — —)\f
‘ N, e or N N,e
i :
I‘”?I_L - : dN ,
; ; = —AN =—AN, e - Wi(2:10.4)

- The eqn. (2.10.4) represents that the decay scheme follows the
'9‘ ~exponential law.

lei, each consisting of two protons and two
s are helium nuc i

ns and are commonly emitted by the heavier radioac
ﬁssmnable U235 and o (He?) particlesis an example .-

_ '! ‘ 285 4 . |— ||_|l _.1 I _‘I ‘
r Bz—U f\ ﬁ’ . iz '1‘ kl m’”‘LEﬁ— 1.4

||l—|||
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¢. Gamma (y) Decay : 5
1. yparticles are electromagnetic radiation of extremely short wavelenes
and very high frequency resulting in h.1g_h energy. : .‘
2.y rays originate from the nucleus while X-rays from the aton
wavelength are on an average, about one tenth those of X-rayg thougt
energy ranges overlap somewhat. i’
3.  There is no alternation of atomic or mass number due to y decay,
d. Positron Decay :
1.  Positron decay is caused when the radioactive nucleus contains an exce
of protons. _
2. Anexample of thisis the decay of ;Ni?? into ;C'3 which is shown below,
Nild— C134 el |

o

5

Que 2.12. | Explain briefly the following terms related to radioactive |

|
|

decay : "
a. Activity,

b. Half life, and

¢. Average (mean) life.

Answer

a. Activity:
1. Activity is defined as the intensity of emitted radiation.
2. Thisis directly dependent on the rate of disintegration of the element.
3. Let, A = Activity at time ¢,
A, = Initial activity, and
Detection coefficient.

k=
Al k(_i‘@_) — BN

dt
= kAN e™
A=A e™
b. Half Life:
1. Halflife represents the rate of decay of the radioactive isotopes.
2. The halflife is the time required for half of the parent nuclei to decay or

to disintegrate.
% - Weknoiinl, e g (2121

. N,
4. Putting N= —59- and ¢ =¢,, in eq. (2.12.1), we get
% =N e My
6. Therefore, eMnr = 1/9

At, =log 2 = 0.693

il e el o W TS, TS

» =
Sk oo
-

s
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. _ 0.693
4% (2.12.2)

¢. Average (Mean) Life :
1. Average (mean) life indicates the average of total time for which the

radioactive nuclei has disintegrated for several half lives. Hence this is
greater than half life. :

9. Thisis obtained.b).' taking the sum of the decay time of the radioactive
nuclei and then it is divided by the initial number of nuclei.

| 3 IfTisthe time of average life, then

1 - _Ith kNoJ’t eMdt

I: T — 0 - 0

$ | N, N
| | LT

| 4 Onsolving, T =|—te™ - T}

I 0

| 1 |
| L= (2123
b | A (2.12.3)
ll;} - 5. Ondividing eq. (2.12.3) by eq. (2.12.2), we get T a5

R S o

¥ “’; 6. So, itis clear that mean life is 1.445 times greater than half life.

i

 CONCEPT OUTLINE
fusion, two or more light nuclei fuse to form heavier

|
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B.

Nuclear Fusion : It is a reaction in which two. or mor.e atom
are combined to form one or more different atomic nuclei and sy
particles (neutrons or protons).

Comparison of Nuclear Fission and Nuclear Fusion Proc

S.No.| Nuclearﬁgﬁ;sion-* | Lanratea : A
1. [Aheavy nucleus breaks up to| Two nuclei combine to form
form two lighter nuclei. heavy nucleus. _
2. Itinvolves a chain reaction. | Chain reaction is not involve
3. Nuclear reaction residual|Residual problem is much less, |
problem is high. i
4 |Amount of radioactive|Amount of radioactive mate
material in a fission reactor is less. :
high.
5. Becaqse of higher radioactive Because of lesser radioa& i
material, health hazard is high material, health hazard is m
In case of accidents. less. :
6 gi :‘:;ﬁlpégp_e" mechanisms| Proper mechanisms to
ot el::(gl-i reaction for| fusion reaction are yet
. : City. _ |developed.
7. Raw Mmaterial is pot vl R,
R eas
available and ig costly. S
8 DISPOS!!I of ﬁucléar

. .i'w o & ,
|&reat environment prapr S 2| D
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4  The diagrammatic sketch is

. ‘ given in Fig. 2.14.1. A neutr 1
- 2®Unucleus and in the Process two nuclides 141B4a and 9210{: ::-I:]i? : th?l
- with the release of 3 neutrons. e

¥

| Y
g
W
235
5 o
A T

| ./%Kr &

i Flg 2.14.1. Nuclear fission.
| j‘.j_.' The wavy lines indicate the energy released in the form of y radiations,
Aslow neutron is used to cause fission.

¥

What do you mean by nuclear reactoy ? Explain its

pPower plant or combustion chamber of
heat Produced in the nucle
1 and gas power plants

gas turbine plant,

ar reactor is by fission process'whereas:
, the heat is produced by combustion of

of operation and components required is the same eithey
ay be the working fluid in nuclear power plant, "1 :
. ! \e]'éat' Rga:-_-:l r: I — .J:'i ! i l T ;-A 3Lx :' -l '

L‘h .n.?’.‘:,‘.‘.n.‘-l J.]-I 4 II :‘hIH il I-I-.I e i







SRy




]
¢
¥

2-18 G (ESC-Sem-3 & 4)

e superheated. PR
Mentsinf m

As the steam in the turbine is not radioactive and ne‘ediz

water takes place at high pressure.

A pressuring tank keeps the water at about 100 kgf/cm [
not boil. - : | %

Electric heating coil in the pressurizer b boﬂ some of the wate
steam that collects in the dome. S

The pressure of the dome goes on uacreasmg as more ste:
into it. i

may be reduced.
Water acts both as coolant as well as modemtor.

A pressurized water reactor can produce only
providing aseparate furnace the steam ﬁormedﬁ'q_
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T N
reactor. he first and most widely used heavy water

] PART-6 gy
_:S.aféty,f‘Operation and Fuel Cycles, 5

- iQuestions»Answers

ar‘l‘ypeand Medium Answer Typé Quéstiéti

3

1 Thenuclear fuel cycle is the series of industrial processes which involves
the production of electricity from uranium in nuclear power reactors.

2. Fuel removed from a reactor, after it has reached the end of its useful
' life, can be reprocessed so that most is recycled for new fuel.

Milling

Conversion Enrichment j
B

Fuel
fabrication |

il i

Nuclear

TR ‘Mining

Front end of cycle

T TN R e e e e e e e e ——
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5.

To prepare uranium for use in a nuclear reactor, it undergoes_
of mining and milling, conversion, enrichment and fuel fabricatio si |

steps make up the front end of the nuclear fuel cycle. B

After uranium has spent about three years in a reactor to proc
electricity, the used fuel may undergo a further series of steps in
temporary storage, reprocessing, and recycling before was
dlsposed Collectively these steps are known as the back end of the ft

- wastes are disposed.

Safety measures for nuclear power plants are as follows :

A nuclear power plant should be constructed away from k '
habitation. An exclusion zone of 106 km radius around the plant :
be provided where no public habitation is permitted.

The materials to be used for the construction of a nuclear powe
should be of required standards.

Waste water from nuclear power plant should be purified. iy M
The nuclear power plant must be provided with such a safe
which should safely shut down the plant as and when neces
There must be periodic checks to ensure that radioactivi
exceed the permissible value in the environment.

While disposing off the wastes from the nuclear
ensured that there is no pollution of gvater of
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CONCEPT OUTLINE

Solar Cell : Solar cells are energy conversion device Whiti.h are f‘;‘sed
to convert sunlight to electricity by the use of the photovoltaic effect,

- Questions-Answers

Lofng; Ahswer Type and Medmm :Answer Type Q“‘?S*i*mé =

Que 3.1, I Describe solar energy along with its merits anJ

demerits. !
Answer l f
A. Solar Energy : '
L Solar energy is a clean, cheap and abundantly available renewable ene g
and it is also the most important of the non-conventional sources 0
energy because it is non-polluting and therefore helpsin decreasing h¢|
green house effect. J
2. Solar energy can be used : |
i Bydirect conversion to a fuel by photosynthesis. t"
ii. Bydirect conversion to electricity by photovoltaic, g
iii. By conversion to electricity via thermo-electric power system. |
3. The sun releases the erormous amount of energy due to contin
fusion reaction taking place inside the sun. i
4. The sun sends out the energy in the for iati
m of rate’
Sl ; radiations at the i
5 However, the energy intercepted by the earth is about 1.85 x 10"
6.  This energy available is seve |

 Noiseless operatg

ral timeg ,
ang consumed in the wor]q. e more than all the CNELErE

Merits of Solay Energy
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Large space is required for the collection of solar energy at éuseful rate.
High initial cost for solar panels.

Explain with a neat sketch, working of a solar cell.

When light reaches the p-n junction, the light photons can easily enter
in the junction, through very thin p-type layer. :
The light energy, in the form of

photons, supplies sufficient energy to
the junction to create a number of electron-hole pairs.

The incident light breaks the thermal equilibrium condition of the
junction.

The free electrons in the depletion region can quickly come to the
n-type side of the junction. Similarly, the holes in the depletion can
quickly come to the p-type side of the junction.

Once, the newly created free electrons come to the n-type side cannot
further cross the junction because of barrier potential of the junction.
Similarly, the newly created holes once come to the p-type side cannot

further cross the Junction because of same barrier potential of the
junction.

. A8 the concentration of electrons becomes higher in one side, i.e.,

n-type side of the junction and concentration of holes becomes more in
another side, i.e., the p-type side of the junction, the p-n junction will
‘behave like a small battery cell.

A voltage is set up which is known as photo voltage. If we connect a

it

' Sme\]l load across the junction, there will be a tiny current flowing through

e e s

S o e

e e b L, L = SRS
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CONCEPT OUTLINE

Solar Constant : The rate at which solar radiation strikes at the top
of the atmosphere is called the solar constant.

Questions-Answer:

Long Answer Type and Medium Answer T

Que 3.3. I Write a short note on solar radiation. a8
Answer ;

1. Solarradiation is the electromagnetic radiation emitted by the sun. Thls
radiation can be converted into useful forms of energy, such asheat and
electricity by the different types of technologies.

2. The solarradiations received by the earth’s surface vary with the location.
3. However radiation received outside the earth’s atmosphere is different
than what we receive on the earth surface because of absorption,
reflection, scattering and attenuation by particulates and clouds present
in the atmosphere.
J J
i ,

The solar radiation is grouped in the following two categories : B
a. Extraterrestrial Solar Radiation :

1. Extraterrestrial radiation is the measure of solar radiation that wou
be received in the absence of atmosphere,

| | ' b. Terrestrial Solar Radiation :

| 1. The 1_'adiation we receive on the earth surface is called terrestrial T8
. and is nearly 70 % of extraterrestrial radiation. y
B . 2. Solar radiation passes through the earth’s atmosphere and i
i to scattering and atmospheric absorption and a part of scatter:
are reflected back into space, " g
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Total Radiation (I,) : The sum of beam and diffuse radiation i pted
at the garth’s surface per unit area of location is known as t;al??xation
and it is also known as insolation. The radiations received by a collector
gurface are always global radiations.

iv. Air Mass (m,) : It is the ratio of the path length of beam diati
through the atmosphere, to the length of path when sun is at :38;6;1;3

or zenith.
Extraterrestrial
Reflected back radiation
to space ‘ \\

Diffuse Atmospheric
‘ scattering absorption
i» Reflected back ‘ Direct
i by surface Diffuse radiati ]
| radiation¢ 1B

‘A Terrestrial
region

Y, %
st
0 i %
tween direct radiation and

A% AR oy A \}
%%’W%//’%%/ L

Fig. 3.4.1. Direct diffuse an

Explain the difference be

)
o o =
The radiation received on a

Bl radiation rece] the
e terrestrial surface (scattereggyi

arth’s surface without Ak
| change in direction is known aerosols and dust)‘f}'ﬂm all
direct radiation. of the sky dome 18 K10

i




Various angles related to solar radiation geometry are as foll

a. Incident Angle (0) : It is defined as the angle between the in
beam radiation and the normal to a plane surface.

Latitude Angle (¢) :

1. The latitude of a place is the angle subtended by the radial line joinin

the place to the centre of the earth, with the projection of the line o
equatorial plane.

2. The latitude is taken as positive for any location towards the norther

hemisphere and negative towards the southern hemisphere i.e., t
latitude at equator is 0° while at north and south poles are + 90° ang
—90° respectively.
c. Declination Angle (3) : !

1. The declination is the angle made by the line joining the centres of the
sun and the earth with its projection on the equatorial plane.

2. The declination angle varies from a maximum value of + 23.5° on J
21 to a minimum of — 23.5° on December 21. '

d. Hour Angle (o) :

1. It is the angle through which the earth must be rotated to bring
meridian of a point directly in line with the sun’s ray. :

2. Inother words, it is the angular displacement of the sun, east orw

the local meridian, due to the rotation of the earth on its axis at
of 15° per hour. f

e. Altitude Angle (o) : Tt isa vertical

: angle between the projection of
sun’s rays on the horizontal plane '

and the direction of the sun’:
N 5




“ mle between the plane surface, under mdeuhon, and with

| wuhepnﬂhvefwmrfueslopmgtowardsso\nhandhme"
; hﬂodopmgwwardsnorth, ¢

» Azimuth Angle (y) :

h the ‘ngie in a horizontal plane, between the line due south and the _
jection of beam radiation on the horizontal plane. PERgRl ot

What are the devices used for measuring the solar
ns ? Explain each with their construction and working. Nt
. . v

:'; T Sk

éavipes used for measuring the solar r;dxahoas ate as tolhvé
o1 eter : It is a device used for measunn; global or mse

.\-.,,“.
Lt

pmvents the loss of radmizon reeelved by tke hlae\i i'v'.'.:

0
\. =
3

,.Itxsa l Emperme sensor andwmstsnfanum e&

,connectedmsenesto incre’:"“‘.%"‘k”’59”"“*"i t:'!}'gx .,,

. It keeps the biack sm-fhce in a proper psﬁrtion_ '_;?" TR

e e e T
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3. The thermopile generates a thermo-emf \jvhich. is prop.ortiatm_
radiations absorbed and this thermo-emf is callb.rat':ed In terms g
received radiations. This measures the global radiations.

B. Pyrheliometer : It is a device used for measuring the beam or n‘_,,,
radiations. '

a. Construction : It consists of following components :

1. Receiver: It is in the shape of a hollow tube with reflecting surface
inside. :
1. Absorber Plate : It consists of a blackened surface and it is placed:_
the bottom of the tube. i

ili. Thermopile : It is a sensin
group of thermopiles.

|
g element of temperature consisting of a
. “

Acceptance angle

P Hollow tube

- Blackened absorber plate

Thermopile junction

—

b. Working : ,
1. Thehollow receiy, ' i i

Hay elver tube can be tilted aboyt an axis perpendicul: r
2. Thus, the tube can be made tg f:

¢ be ace the sun’s radiat; :
s only the beam radiation and ng diffuse radiation :: ii:ib
: me_l: the radiation fa] on the absorber plate, it absorbs
1t gets heat up, ang thereby temperatyure ;'is

4. The rise in tern . i

thermo-emf
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Spherical leng

t Paper Strip

Support for
Paper strip

[ | *l 2 Supporting base
i

Fig. 3.7.3. Sunshine recorder.,

b. Working :

1, Sun’s beam is focused to a

point by a spheri ; i
convex lens and graduated pherical glass, which acts as a I

paper strip is placed at the focal point.
2. Due to the heating effect of the focused beam

: , a burn mark is produced
o};: tﬁe paper and the graduation on the paper is done as per the hours of
the day.

Write short note on : i

Solar radiance, and |
Solar insolation.

e

a. Solar iiadiance -
1. The solar radiance is an instantaneous power density in units of kW/m?. |
2. Thesolar radiance is strongly dependant on location andllocal we?th.er.
3. Solar radiance measurements consist of global and/or direct radiation |
measurements taken periodically throughout the day. ; :
. i r or a |
4, The measurements are taken using either a pyratoInEts |
pyrheliometer.
b. Solar Insolation : s énergy  olaediate
L The solar insolation is the tOta;eiIi?i(:an time period, often in units of
. . < a S ] :
particular location during = ¢
r - ' . tovoltaic (PV)
- 2. Solar insolation data 18 © ! .. used in more complicated L
b system design while solar radiance 18 . ek e
- system.
' By knowing the insolat
 the size of solar collector

jonlevels ofa'p- bt
o that is rqqglred and ot




e 5. Datacoﬁecmdiﬁthiswagr - n‘”“"’d:}’ gm‘m. o) ““_ r
comparing the measure umber mhm. » o
| 1:;11 calculations and including several corr.et:tl'ﬂn factors. g
6. A final method to estimate solar insolation is cloud cover data ak
from existing satellite images. i

CONCEPT OUTLINE

‘ S_emiconductofs : The elements whose conductivity lies between :
"~ | metals and insulators. Most frequently used semiconductors in
© . | construction of electronic devices are Ge, Si, and GaAs.

.~ e

| ?he semicopdﬁét()rs can be divided into following two‘ types :
8 Intrinsic Semiconductors:

r
[

mber o chargecam ‘M "."érs'iséﬁeré‘t“'lﬁ‘_"f o R A
naterial teatrs. o o185 therefore determin L
material 1tself instead of the amount o; il:;:ripu:?tg;the P
L e LA e et
Lexcitation o d96t0rs can be due to oy,

ion.

I‘\I
sl

D f;rf,_ I
, the number of ¢
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es the electron and hole carrie

r concentrations of the
onductor at thermal equilibrium,

‘ eél:ncal properties of extrinsic semiconductors make them essential

ponents of many electrons devices.

“imant carrier concentrations in an extrinsic semicond
t as either :
~ n-type semiconductor, and

uctor classify

. - p-type semiconductor.

What is the difference between intrinsic and extrinsic

'j]‘:‘nductor ?

Itis a pure semiconductor with | It is an impure semiconductor
no impurity. i.e., a controlled pentavalent or
L trivalent impurity is added.

nvolves adding dopant atoms to an intrinsic semiconductor which

| Extrinsic Semiconductor '

The number of free electrons | In an n-type semiconductor,

| to the number of holes in the | holes. In p-type semiconductor,

|in the conduction band is equal | free electrons far exceed the |

|valence band. it is the reverse.
| Its electrical conductivity islow. | Its electrical conductivity is
i high. ,

Its conductivity depends bni the
temperature and amount of
doping.

It is used in electronic devices.

»

- AAA‘ —
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2.  When electrons in a valence band get enough energy, then
absorb this energy and jumps into the conduction band. The ‘
which is jumped into a conduction band is called free electron a
place from where electron left is called hole.

3. Likewise, two types of charge carriers (free electrons.and hol
generated.

- “‘I
S

B. Recombination of Carriers :

The process by which free electrons and the holes get eliminate
called recombination of carriers.

When free electron in'the conduction band falls in to a hole in.
valence band, then the free electron and hole gets eliminate.

u Describe charge carrier concentration for p-type
and n-type extrinsic semiconductor.

Charge Carrier Concentration for p-type Extrinsic
Semiconductor : '
: 1. Wecreateap
(like silicon)
boron, al

-type extrinsic semiconductor by taking a group 4A eleme" \
) and dopipg small quantities of group 3A elements (like
uminum, gallium, indium, thallium) into it.

orin ?thgr words releasing that vacant location. This releasing of vz
location is referred'to as a hole. -
Empty conduction

band

» Acceptor levels

'z




3-15 G (ESC-Sem.3 & 4)

if we increase the dopant concentra

‘ tion, then for that entire
perature range we will have a higher ¢

harge carrier concentration,

ype extrinsic semiconductor has conc
p-type except fundamentally the charge carrier is different here.
We create a n-type extrinsic semiconductor by taking a group 4A
ment (like silicon) and doping small quantities of group 5A elements
e nitrogen, phosphorus, arsenic, antimony, bismuth) into it.
ese elements have essentially one additional valence electron available
them, and that valence electron is available for more free movement
1 the system and therefore, at very marginal availability of energy
lectron begins to run around the system.

is captured in the band diagram by this donor level (Fig. 3.14.2)
b stays very close to the empty conduction band. So, at very small
unt of energy we can get these donor electrons to get into the
! L, ion band and then carry out the conduction processes.

eptually many similarities to

Empty conduction
band




it

Metal-Semiconductor Junction : el
Metal-semiconductor (M-S) junction is a type of electrical jun

which a metal comes in close contact with a semiconductor mater
Metal-semiconductor (M-S) junctions can behave as either Sche
barriers or as Ohmic contacts depending on the interface propert:

The principle of forming different types of the metal-semicondu
contact is the mismatch of the Fermi energy bet.ween metali
semiconductor material which is due to the difference in work functions

M-S Junction in Forward Bias :

As a positive bias is applied to the metal, the Fermi energy of the #L
is lowered with respect to the Fermi energy in the semiconductor. i
results in a smaller potential drop across the semiconductor. '1

The balance between diffusion and drift is disturbed and more L«,'?'_,--

will diffuse towards the metal than the number of electrons drifting into
the semiconductor. |

This leads to a positive current through the junction at a voltag
comparable to the built-in potential. 1

M-S Junctions in Reverse Bias:

A§ anegative voltage is applied, the Fermi energy of the metal is rai v
with respect to the Fermi energy in the semiconductor. .
The po.tential.across the semiconductor now incre ases, yielding al g
depletion region and a larger electric field at the interface. E

0. | Discuss P-n junction under no bias condition.




f P Junction in Forward Biag .
oy ‘ ".theforward bias ofap-n Junction, p-t;
- terminal while ¢},

H




3-18 G (ESC-Sem-3 & 4)

2.

In this case the junction resistance becomes very high and pr
current flows through the circuit. h
In practical, a small current of the order of pA flows in the cirey;
minority carriers. This is known as reverse current. The reverse ¢y
is shown in Fig. 8.17.1. Wi

As the reverse bias is increased from zero, the reverse current gy
rises to its maximum or saturation value. The slight increase jg gy
impurities on the surface which behaves as a resistor and hence o}
Ohm’s law. This gives rise to a current called surface leakage ¢

If the reverse voltage is further increased, the kinetic energy of electy,
becomes so high that they knock out from the semiconductor atoms,
this stage breakdown of junction occurs and there is a sudden rige
reverse current. Now the junction is destroyed completely,

Thus, p-n junction is one way device which offers a low resistance w :
forward biased and behaves like an insulator when reverse biased,

| PART-5




atteries are installed With ami
~ monitor the voltage and temper
I.‘I‘ e R also re.gUIateS the input and the

- pvercharging and excessive dischar outpy

o Aninverter is provided for convertin
g array to AC power. & DC power from battery op PV

ature.

t Cur ‘
E€ respectively, rent to eliminage

. have an automati i ;
10. It needs to. ¢ switch-offin
B iz t00 low or toq highw. 1 Case the outpyt voltage from

Advantages of Solar Photovoltajc Systems ;
No operational cost.

Low maintenance.

These systems are durable.

More flexibility is available in solar photovoltaic systems.
These systems are eco-friendly.

Disadvantages of Solar Photovoltaic Systems :
Low efficiency.

Weather dependent.

[ TR -A T S i - - |

-

Installation cost is more.

Write short note on :

Principle of solar photovoltaic, and
Photovoltaic effect.

= e

‘ Prineiple of Solar Photovoltaic: s 4
. : nverted :
“ Itisafield of solar energy utilization by which solar li::llc:a Zflil;: ::?)lar cell.
Asolar cell is made up of a semiconductor materi W
lium arsenide (GaAs). Jectrons injthe
el "eonductors, atoms carry fmu; e;:ov >
some of which can be dislodg.ed ‘% i
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4. Mathematically, I=1 - IJ

\%
= IL —Io[exp(—z-zl;] -'1}

Where, I = Saturation current,

e = Electronic charge,
T = Absolute temperature, and
k = Boltzmann’s constant.

= 1.38 x 102 J/K.

Describe V-I and P-V characteristics of photovoltaic

A. V-I Characteristic of Photovoltaic (PV) Device :

1. The V-I characteristic of a PV device is a non-linear graph between
current and voltage generated by PV module as shown in Fig. 3.20.1.

A

Maximum power line

Current (A)




1000 W/m?

800 W/m?
600 Wm?2 F————-_L/L_ i= h
Maximum o
AWM |- - -_L/ /L power point i
. [
200 W/m? - ——

Voltage (V)

e
e ——

What do you understand by first gehera!;ion solar cells ?

eneration Solar Cells :

Jarge area, single
e elec rlJ'
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B. Various types of First Generation Solar Cells :

)

~ tothe low material costg.

the other cells B

" ) O

Monocrystalline Silicon Cells : : . o
In monocrystalline silicon cells, silicon is doped with boron t; .
type semiconductor. _ 3
;Ir:re;ocrystalline rods are extracted from silicon and Mv\_]‘ W
thin plates or wafers. 3
The upper layer of the wafers is doped yvith Phosphoroun to ; d
type semiconductor. This becomes p-n Junction. 3

Maximum efficiency of these cells is 24 %. -

Polycrystalline Silicon Cells : L

In polycrystalline cells, liquid silicon is poured into blocks that are sa
into plates.

During solidification of the material, crystal structures of v
are formed.

The size of crystallites mainly depends upon the cooling conditi

molten silicon is cooled very slowly, the crystallites of larger siu
obtained, ‘

The silicon solar c
low efficiency.

ells made from polycrystalline silicon are | ' v cost
Maximum efficiency of the

However, the e




are currently a number of technolos; :

: invesﬁgatlop or m mass prOductiog.gl]gxsa/nsenﬁcﬁn duc
P° ly ) .e Sl]iCOn, micro- .
indium selenide / sulfide ete. = .

Types of Second Generation Solar CeJs .
copper Indium (Gallium) Diselenide (CIS) Cell :

CIS has a direct band gap of 1.0 eV, Incor ek _ i
1. mixture increases the band gap bevaat 1.1peV2,1 1on of Ga into the CIS A

5 Aheterogeneous junction with n-type Cd-S and p-t - : A 2
using thin-film technology. p-type CIS is fabricated 1A f

3 [tsmain attraction is inexpensive breparation. | i qu
4 Itis more stable as compared to a Si cell in outdoor applications and has ‘ T|
efficiency of around 10 %. However, exposure to elevated temperatures |

results in loss of efficiency but light soaking restores it to original
efficiency level.

b Cadmium Telluride Cell :
I Cd-Te has a favorable direct band gap of 1.44 eV.

% Thin film heterogeneous junction with n-type Cd-S and p-type Cd-Te is
fabricated as shown in Fig. 3.22.1.

Here, a transparent conducting oxide layer is
Contact at the top on the n side. i

. EVA (ethylene vinyl acetate) is used for encapsulatipn..
E | i Its efficiency is about 10 % and open circuit cell voltage1s

used instead of metallic

around08V.

: . ‘rll B .-,.“_‘
Anti-reflective coating | 0
Lx Transpareni_jr . -

Glass superstrate conducting oxide i e |

p-type Cd-Te

EVA
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Wi i

A. Third Generation Solar Cells : | ' 3
1. They are proposed to be very different f:rgm the prgwoug sem;
' devices as they do not rely on a traditional p-n Junction tg
photogenerated charge carriers. ‘ -
2. For space applications quantum \.avell devices (quantum dots
ropes, etc.) and devices incorporating caybon nar.lotubes are be
with a potential for up to 45 % production efficiency, ‘
3. For terrestrial applications, these new devices j
photoelectrochemical cells, polymer solar cells, nanocrystal golar
dye sensitized solar cells and are still in the research phase,
B. Types of Third Generation Solar Cells .
a. Organic PV Cell :

ercialized g i on flim solar cell devi
] P cel € verge of comm
i Ow €05t solar gy :c?zgﬁ) flexible, ¢ has




Conventional and
Non-Conventional
Energy Sources




their merits and demerits.

Answer | -

=

Various biological energy sources are as follows :

Solar Energy : A
Solar energy is a clean, cheap and abundantly available rene
and it is also the most important of the non-convenﬂionaif
energy because it is non-polluting and therefore helps in de
green house effect.

Solar energy can be used :

i By direct conversion to a fuel by photosynthesis.
ii. By direct conversion to electricity by photwéltaﬁua . .

fusmn reaction taking place ms:de the sun.

The sun sends out the energy in the form of rd
3.7 x 102 MW.

However, the energy mtereepted by th







s

-'-_'
[

Gebtharmal Energy : i .I |
The energy harnessed from the hot rocks pre
called geothermal energy. , iR

There is an increase in the temperature o
depth below the surface.

The fission of radioactive material natura
increases the temperature of the earth aﬁ
earth’s surface.

Hot molten rocks called magma is present in
causes sometimes volcanic action.

This hot steam is used to operate turbines tt-). g

Artificially it can also be harnessed with th
hot rocks, which make the hot water to gus

It is cheap and clean source of energy.
Geothermal plants require little land arfea i

 Demeri

R ) | AT b—"-_. 3
| Write s} 1

L
. :
10ort no e on following

17 aveel
'w AINC

ene
[













B, gP0Y

max, wind

Principle of Power Generation in Wind Mil

The basic principle of wind energy is to cony
wind into rotational motion to operate an ele
Expression for Maximum Efficiency :

1. The power in the wind can be extracted by
moving wings that exert torque on a rotor.
9 The amount of power transferred is directly 1
of the air, the area swept out by the rotor,
speed. i
3. Fig. 4.7.1 shows the air flow diagram on roto:
‘ speed at different sections. B s

=

XY
1
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3v2+2vy, -V =0
15. On solving, we get 1
Ve = § Vi
16. On putting this value in eq. (4.7.7), we get

8 3
PT,max= o PV

27
17. The maximum efficiency of turbine is,

n . .PT,ma\xzix2 (. .
B R
= 0.59

| Discuss some physical properties of fluids in|

Some physical Properties of fluids are as follows : r
Density or Mass Density : It may be defined as the mas
volume at a standarq tem al




dy and unsteady flows,
-minar and turbulent flows,
+ational and irrotationa] flows,
wmpressible and incompressip)
o seorm and non-uniform flowsg

3 ﬂows, and

| ¢ Steady and Unsteady Flowsg :
v e : -

" | Steady flow is that type of flow in which the fly;

- yelocity, pressure, density, etc., at a point do not

| 3 Unsteady flow is that type of flow
etc, at a point changes with respect to time.

i Laminar and Turbulent Flows -

Laminar flow is one in which the
paths or stream line and al] the

- % Turbulent flow is that type of
. Zig-zag way.
~lii. Rotational and Irrotational Flows :

d characteristic
change with time.

fluid particles move along well defined
stream lines are straight and parallel.

flow in which the particles move in a

'L Rotational flow is that type of flow in which the fluid particles while

ﬂOWing along stream lines also rotate about their own axis. |
2 Ifthe fluid particles while flowing al.ong stream llilf%S, 5‘;1:;@ '
- about their own axis that type of flow is called irrotational flow.
v, C
. i ensity o
Pressible flow is that type of flow in which the density
ges from point to point.
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d- (cs is the branch of science which
motion and their mechanical effects. ;
9. Nomenclature of aerodynamics is as given below:
v = Impinging wind velocity, T”_ b
Vp= Wind velocity in plane of rotation d
Vg = Resultant wind velocity,
F, = Lift force perpendicular to vg,
F, = Drag force perpendicular to vy,
Fp= Resultant force on blade,
F,= Component of Fp producing torque,
F,, = Thrust force component,
o = Angle of attack, and
' B = Pitch angle.
Undisturbed wind

Relative: I Chord line
Fp

wind

3 Bladbisme e
ade is moving in the plane of rotation and e

. - velocityv,, in_the-‘pl.-ang abvatating
e lon.




erated power is given by,

P=Pyn,C,

1
= 5PAv.n,C,

= % npD*v: n.n,C,

n,, = Efficiency of mechanical transmission 2
= Efficiency of electrical generation.

 of the Number of Blades:

uch of the air stream passt
cbng witha blade




| o
'
1

T &Non.cmventional Ene!gy o r 7y Scienc e & B E. seyig :I- X
R i 3 -
- What parameters ar

nd turbine, the tower supports the

blades, the gear box, the generator, m\ﬂ&: ,;Wforrw‘ind farms ?

. . ength which is achieved with g stee] o : e
quir ;:gl; :gﬂﬁtar slattice construetion, el or parameters to be considered whil

i lows
amplification of vibration through carefy] de / follo

cies of the tower, blades, rotor, etc, g . Flpz::g::rea auoiale Belec'taﬂ_

0 :
on System and Gear Box : ; The proposed altitude is to be sele
l‘h X i)ﬁmal speed of rotation of an electrical generatop ig 4

data.
her than the optimal speed f avanditusbine Minimum wind speed should be av
; Ground surface should be stable

To minimize the transmission losse
CONSUmers.

It should be at least 5 km away
noise pollution.

Low land cost.
Approach roads upto site.




e

*
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3&4) Conventional &N on-Convenﬁ
i

a.

ower Plant :

team is extracted fro:

. d power plant, S I 5

- ?lvaw:;e?iotﬁ?gh g separator to remove particulate
wells, pa

i team turbine. .

flows directly toa s . . P

Steam then operates the turbine coupled with the gene:
ea

temperature of about 245 °C and pressure 7 bar which are |
those in conventional steam cycle plants.

Vapour Dominated P

Thus, the efficiency of geothermal plants is low, i.e., about 20

Exhaust steam from the turbine passes thr.ough a condens;
water so formed circulates through the cooling tower,

It improves the efficiency of the turbine and controls envir
pollution associated with the direct release of steam into the atn

Waste water from the cooling tower sump is re
geothermal well to ensure continuous supply.

Steam
turbine







Hot bﬁhe from undergroﬁnd T eg i
exchanger and is pumped back to . e i )
S I
In heat exchanger, hot brine transfers i
thus converting it toa superheated vapour t.
closed Rankme cycle.

It uses mexhaustlble source 0?
energy.

2. | Itis more environment friendly
3. | These power plants in some
dangerous cases can cause
earthquakes.
‘ 4. [It is mainly used for Power | It can be use&
; generatmns process, industrial pro
5. |Set up cost is high, Al

: .not u.sed

By-products of these pl,a._ntsra‘re 13




or Anderson Cycle OTEC
tem, the working fluids f
freon 12, butane gas havin.




4. Thislow pressure steam havin

‘turbine where it expands | a
converted into electrical power by the gener

5. The exhaust steam from tur urbine is
heat exchangeT and mixes Wi with the

depth of ab
6. The mixture of cond
into the ocean.

Vacuum pump

out 1to 2 km.
ensed steam

and ocean cold water

Deaerator

Warm water
from ocean
surface

evaporator

3

Liquid

(brine) to
ocean at | Cold water from :
ocean depth |







juse only operates during the :
ng ebb tide and during thehi‘: abarrage.
| ‘ : a;nadvantasg"f :
urbine during the ebb and flood tides : “ir:l““‘ e
er is accomplished, both during the It is unaffected by the cha

nonsoon.
| 5 Itispollution free.

only short duration interruptions

continuous power generation is

occasionally with the peak
> in double basin system.




4. Every partmle passes on its mntwn ta ﬂm 1
water particles produces a pattern, whach we

5. These waves travel a long distance as
continuously strengthened by the new wind as
their energy even winds die down. -

6. The ocean wave energy is created because of periodic t
down motion of water particles in the form of prog

7. Itis important to note that water does not travel '
disturbance or wave travels in wind direction.

8. The height of the wave depends on the speed of the w

, 9. These waves develop for few seconds and get superimp:
water.

10. The power potential of these waves can be converted tq
mechanical means and harnessing this oceanic ener
been developed over past 30 years using wave mach:

Advantages of Wave Power :
It is a concentrated form of energy and can naturall:
time.

It is an ecofriendly renewable source of energy.
No space coverage on land as required by wind and s
Large concentrated »power camed in wan



ing water which may be har om the energy of fa));
ning ness alling or
on of Hydropower : ed for useful Purpose.
ptrolling the floods in the rivers.
orage of irrigation water,

»

t is converted into mechanical ene
rough the hydraulic turbine runner.
energy is then utilized to run an el

(potential) energy (head) of rain water availabl




B.

i

iii.

V.

Fig. 4.26.1. General layout of a hydre 1

Functions of Essential Element of Hydroelect
Reservoir : Its purpose is to store water which may be 1t]
the prime mover to produce electrical power. ‘-
Dam : The function of dam is to provide a head of w
the water turbine.

Trash Rack : The purpose of providing a trash
debris which might damage the wicket gates and turbin
mean choking of nozzles of the impulse turbines. F

Forebay : The forebay serves as a regulating
temporarily when load on the plant is reduc
initial increase on account of increasing load d
the canal is being accelerated. B
Sm:h':‘mk:mw‘m PR
; -:“" 4 ,,‘:‘ H

|
L
&




This may be considered a g ,
g excess in the reservoir

way serves to discharge

perm: House : It is generally located at the foot of ¢
ii. Power :
] g , storage reservoir,

1 | '
over : The purpose of prime mover is to convert lnn
P . me I
water into mechanical energy.

©O0©
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_———\ fung
'.tque 6.1. l What . Ry

with the materiq) u"ing_q; Valuey
ve

Whﬁ.t is utility vnlue ) OR
human life ? Explnina:;;l:;:r Valy
P

"When there is ng utility there =

E— — Ianom

TR pe f

Answer A 0o’ Explain

1. Competence of living ;

wd : ] aceord i
participation of 3y, - ANCe With unjye,
svalbhovre: it in the largel- order. N m:ﬂn Va}ue_s orthe
Tistics or

2. V;alu:l% are a part of our ethjeq) conduct,
of realization and rigy,, Wnderstangiy, W'ihizey are the natural oyteome

3. Values need no 1, be imposeg i »Which are always definite,

4. The vastu mulyy (values of fyy ugh.r ea:.’ 0r blind belief,
Rest of the Nature) i the parﬁtipaagnie?fb n the Intex:actiun with the
of the nature. It jg further categurizedis & human being with the rest

i. - Utility Valye (Upyo

gitaMulya). Scinats
ensuring the role of physjeq] facjhty’rm!li;an:ﬁ: pat‘f 0of buman being i
means for the body, »Protection and providing

ii. Artistic valye (kala mulya) : The parsicir.o:

: ! > ¢ participation of a human being |

] :‘nsunng t};e role of physical facility to help and preserve its utili:;?g "

- ¥or example, the utility value of a pen i that it aids in writi i
provides a means to the body. T | R )
Providil?.g acap to the pen so that the ink does not spill, a proper design
for holding of the pen while writing, etc., preserve the utility of the pen,

6.

A shirt has the utility that it protec

ts the body. Thisisits utility value,
Desi_gning the shirt so that

it can be easily put on is the artistic value,

Scanned with CamScanner
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jonnl Fthict g =
Universal Human Values & M tlon
g e o value oducn Moy,

to I'I'Illnk

tions
Quobz. | List gome SURKe* 0 AKW!GIT‘INHH’MMM 07
nt seenari®-

effective in the prese

Answer |

T,

10,

main focus of our cducntiunnl
hole of the society shoulq
ovelopment of the studenyy

r text book but with

ided through prope a
i inot be mede n be taught in a pro

Value N?Ucat ion f‘,“,nti\-c of the teachers, the ::in s ::fr
inspiration and uu::wnw for providing valueedu .
way. Thereare son
These are as follows.
Social and ethical values, €X
from sayings of great even, !
judgments among the pupils, pocm#,
to the students.

In school yoga and other religious ac!

Ways for Promoting
The value oricntation &

system. In providing ¢ ;
involved. The emphasis §

) ituations, extragy,
rom day-to-day 1 1 CXtracty
nl“_“i’:z::ﬂnd problems which develop valyeg
AT roligious stories ete., canbe taught

tivities like - plra}' to god, Gsuci,,l
in the classrooms, Groy

{o the students 1n ) p

aught 100l comps, visiting glums, BCWE(!{: campusl

rship of different faiths shoylq

gervice ote, can ]”. L
activities like cleaning the sl
visits to hospitals, visits tIO p]ndcc nf; \:::
form part of content in value ¢ ucation. |
‘Personality Development Retreats’ coulq be held to‘anru'b]e thq FtudentB
to develop sclf-control, punctuality, gharing and caring respect for othey

faiths, cooperation ete.

There should be an integrated approach in the value oriented educationg)

d be foundation courses both at tllw secondary
;’zﬁgﬂnﬁ .t:l:ilﬁzfa?:liz:lnmnng at giving the children basic knowledge
about Indinits people and cultural tradition. -
Spocinl schools designed for value oriented gdu.cptif)n should bo
ustablished. Evory statoshould have at lonst one institution which may
impart value-orionted education from nursery to the post graduate level,

Spocial teachor orienintion programmeos should bo taken up at tha atato
Jovel to Lrain tonchors in the efTective mothods of development of value
among studonts und tonchors,

Tolovision which is a ernzo for the young of today should also be used to
prosent, value based programmes through skits, cartoon scripts and
such other means. There need not bo any special classroom lectures on
moral valuo hased oducation, Theso values need to be taught through
mutual intoraction nnd intor communication,

Itis nover neoded to idontify any particular religion or faith - god is one

and wo aro all children of the samo God - that is the basic lesson that
neoda to bo givon,
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What do you meanby ethjeqp ]g:l

onduct ? Explain its relevance,
AKTU mra-lsm,mms 04

:

Explain any five valueg which are
necessary for ethic
al humm

conduct.
2016-1701), Marks 65

i

. OR
What do you mean by definitiven

88 of ethical human
How can it be ensured ? conduct?

AKTU 2018-19(TT0), Marks 07

|

OR
How does realization and understanding lead to definiteness of

human conduct ? [ AKTU 2015-16(I11), Marks 10

8 ]
Ethical Human Coenduct : Ethical human conduct can be defined as
the combined representation of values, policy and character which is
acquired through right understanding and self-exploration. Itis universal
in nature and is in combination with universal human values. It is also
called definite human conduct. When we acquire right understanding
we are able to bridge the gaps between our present conduct and ethieal
" human conduct. We can say a person is conducting himselbherself

othically. Also when they : .
1. Respoct humanity, not be n conflictwith societal norms, not steal, kill

“" and should be honest.
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i, Truth: Indisp

iv. Non-violence:[t mean
others.

v Rightounduct:"[‘ru

ol the mind. .
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{ for life and recognition of rightg

th in action is right conduct.

Discuss what you mean bY universal human order,

OR

Quebid:
What is holistic altornative ?

What do you understand by Svarajya ?

N
k Haa
[irigragRainl.on ek

Universal Human Order or Holistic Alternative of Svarajyn :

1. Our surroundings include air, water, space, plants and animals. The
total existence has a togetherness and co-existence. This togetherness
in an organized manner where every individual serves a function and

is ready to help and support others is known as universal human order
or holistic alternative or Svarajya.

For the understanding of harmony and undivided society human
endeavour in form of education, health, production, justice, exchange

MY(CC'S"“‘*‘ &4)
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Humanistic Education ;
The basis for humanistic cducatjon i

1 8 the transformatio i
consciousness to human conscioysn oy

B8,
Now a days man has exploited the nalural resources, so much that

there is danger of human survival and national re BOUICCH are over
exploited.
By human consciousncss we can think that our actions should be checked

and we should take actionin such n way that nature is source and earth
ghould be a good place to live,

Humanistic Constitution ;

It is the set of palicies for humans to follow for the welfare of mankind.
It mnkes possible the co-ordination und fulfillment of the human order.
With the other three orders viz., material order, pranic order and animal
order, Human constitution is the human framework living harmonious
life with himsell and with entire existence.

Thus these are the basics for humanistic education and humanistic
constitution,
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- . Wark othics canbe ienot onlyi Co
Work othies: VY of:rﬁ and diligenee: Work ct'a‘ct';]': wm{{"}“‘“t‘ea D,,“"
derive from h}lf_‘;i':‘a ot their occupation ::E:ssiunnl msp] fee, m:"
feeh;m Orgﬁf;rntliludc townt m POnsilyjp;,. '
involves the i

rds their . )
ills, intoractive okills and their devotion ¢, riey
115,

ulQi

communication SKIS, trates the inherent qualitieg r
profession. Work cthic demons o thy
pmfossinnal's character.
. . jes:

Guidelines for work oth o

1. Maintaina friendly rclationship with cl Lem:‘,];onsu]tmts, contrge by

" Anfothor peoploassociited with he oY

2. Should abide by the legal norms spglabe® - ?smess Venturg,

3. Should not take bribe or offer bribe in forms of meals, gig o
entertainments. ynidin ¥

4. Should guard all confidential and propriety information.

5. Should not have conflict of interegt w:tlj the empfi.oycr. and mulst Temg,
faithful, )t ¢

6. Should cautiously use the employer’s assets.

‘Que 5:7. 7| What do you understand by professional cth;,, )

o Ry 1 | .

Explain. W’WIWNW)S Marksg 07
Professional Ethics: _ o

1. Professional ethics refers to the code of conduct, moral idealsand policies,
any professional should follow. i .

2. Ttis the ethical obligation that people in a profession have to follow, dye
to their professional status. !

3. Itisthe activityand discipline aimed at understanding the moral valyeg
associated with any particular profession.

4, Every occupation has its own set of ethical obligation.

6. For the engineering profession it can also be termed as engineering

ethics. It is not a fixed text to be learnt once. One has to review it
constantly against changing standards.
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i accumulation and proﬁtmaximim::mcn has ,
consider these as the Parameterg Orl}':"- 18 8 wide
. ; APping 0
Now adays peopie consider happinag 98 nd progn,
:oyment therefi Pincss n ¢, Tl
e ilinginh the motivation g yp izatio
This is resulting in hazardoyg conseqy % of wealth o, nof
The preaentltrend isto have narrgw w, eﬂt‘.g?l .
rsonal gain and forgetting the b, uif]d e
and nature. nelit and
e OE.t he.mzuor natienl Practices Prevailing i )
Corruption in various forms alse hgy B 1n today's worlq gy

e ala angd ;
Misappropriation of funds and tay tvasion benami transactiong,

Cut throat competition and exploitatjon kit
Misleading propaganda by way of unethical adyers - t
ement,

Activities contributing to global warmj

: : _ rming and of ,

like oil leakage in sca, Bhopal gas trage df', etc.ﬂ her natural disasters, -

Hunger, poverty, illiteracy,

Endangering health and public safety,

We can feel the malaise of the_se aftioma all around us, We can take

;g;:z ;ﬁa;;:r.es to control the situation which is running out of hands,

i “We need to emphasis on the importance of professional ethics and create
more awareness.

i Prescribe stricter code of conducts for specific profession and teach
people that profession should be looked upon essentially as a service.
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1 pthicd ; Mpetence i

etevclﬂi"“gi et}uCﬂltCOmpetqncﬁ o the — with
effective WaYy 10 €nsure profgg; 142l (profesgion ;
___,—r’l g production S)’s.l.cm t ¥ 2;1111){631 competence dm a }ong term Pfﬂctealah;? The developm:n';}:;
(Answer, ctoristics of People” through even when things get biy foifrlawhml;;(! :1::: (e AS brofession i only :nhlmd through
A Chara « The art of pushing ctivities, the dcl’r‘;mn; in profession ) only be '.:.uh"“ of the life
1 Reiﬂicne : - 2 mpmsionﬂwly and identify iy the of one’s right un : ing. - € manifestatign
:lm ];nt ¢ ability tx: cm:nc h ¢ salient features characterizing thig “ompetence can be gy,

m ¢ ; ; _ . :

2 s ences of © hen things don't automatically go your Wy, 3 g5 follows mmarized
- Patience 1 Keeping cool W ction for someone else’s.

) :ty about comprehensive human
ing your oW satisfo Clari®¥

] i i sah-astit d it

4, Baseificg FOFT 0 g manners and being considerate of others, ¥ Abhay- Sateashibra e lilinent
. Lcﬂ,ﬂ‘lln

. Politeness:

6

8oal: Samadhar, - Samndh.

ough universal human org
i er,
Grcta d being able tola fidence in oneself: Based on the right yndorat
jumour : Sceing the funny side of situations o 8 “eha B g Ex:;l the rest of existence. BAt understanding of onesel
Humour: ) ' \
. y fulfilling behaviour : Clari "
i oneaell, . ble for your actions by being Conneetey Mutuﬂlll’ ’ .-+ vlanty and confidence in ethical
| 7. Self-nwarencss: Being accountd i human 0 nduci: and 11.3{;:ormlam.m With sustained personal aswelllc:s
to who you orc. hersslacka nd excusing errors when possibl, collective happa‘ncs.s nnl prosperity,
8 Forgiveness:Qutt?ng 01 the reat things that are yet to come, apg | 4o Mutually ‘!“"Ch‘f‘ﬂ interaction with nature : Self-sufficiency in
9. Hope: The el 1T > ;nil;‘-g better on the horizon. fulfillment of phymFal‘ needs, ability to assess the needs for physieal
:ao that there is some e g facilitics for the family and their fulfillment through production systems
knowing lity to believe in yourself and taking risk aciti! in th ) 5
10. Confidence:Having the nbility | Bk - ensuring han-nony.m the nature, In thehg_htofthe above, one acquires
' Characteristics of Eco-Friendly Production .y ) the ability to identify and develop appropriate (people-friendly and eco-
e ion in CO, Emissions : Rengo is actively introducing energy. friendly) technologies, production systems etc.,
" R!;d.uctt (fmilitius and adopting less harmful, clean energy sources, o
efficient fac S Ew bt ’ .
part of its efforts to reduce CO, emissions, which have ua significan, Que 511 What is ethical competence or value competence of an
impact on the global environment. 5

ividual ?
% Waste Reduction : Trimming waste, the most common l}.'pe of waste indi
generated by corrugated plants, is recycled back into containerboard at

'Answer l
Rengo's paper mills. e e or Value Competence : Ethical competence or
L Prevention of Air and Water Pollution : Water is a vital resource f:ll::;ﬂrg:el?eﬁ?;; manifestation of one’s right understanding. ua]i, a
used in the production of paperboard. We have long been looking into hich can be achieved through appropriate value
ways to utilize water effectively at our paper mills, where water is | - long-term process w

currently used for ten cycles on average.

education. Ethical competence can be achieved through::
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iv. Pursult L : Why do we work? We work to earn our Jiy; G P
. i Mﬁ“’d““wrﬂ;orkisanecessi 5 rﬂtheﬂti“mmms*onm&“d 4 WATT | e
i support our Eamﬂ:v- plmir g social prestige, esteemand ay}, E 3 PART-4 S
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. : have ang, . Case Studics of Typical Holistie Technologi

Fl “smss’ e ' ts and politicians who enjoy a highe, s'ietré

e i h work we use our talent
s 3 le"el ﬂ]IDUS i n : Sh
s s_aoc:et};i ﬁéiﬁgﬁ creativity and get opportunity to Iearn,a'rp‘f:
our fhﬂs an o knowledge, skills and h‘I.II?IBIIITEIatJDns}.up_ It is &
B ip meaning, our work i reality,is an offering (PU )
i Quality of Work Life Aworker is paid hi

ics And ity of Wor : I _ ssalay

f:;:i;t::;i return he is expected to cogtnbut.e his best t, Tﬁe .
organization. Without such an ethical conladeralatmn_ the employey Bl
p becomes exploitative with little trus anj Queb .

faieModels and Production Sy:E;:Mmsm'“ 1

Analyze the importance of holistic technology in the

employee relationshi ; : i e
coo:er’s;tion between them. The second dimension of work ethics is, ;;nenf scenario with different examples.
sense of loyalty to the organization. A loy al:emp loyee does not promy, . - .
his personal interest at the cost of the organization. The third dimensjy, [AKTU 2016-17(1IT), Marks 03]
is that the organization must have a written, as well as, an unwritte, —_—
rules/norms and ways of working. Team working and team spirit are kM~~ .
the essential strengths of a successful organization. Personal honesty Importance of Holistic Technology :
and integrity are most important. The following attitudes must be avoided 1. A holistic model is inherently conductive to the comprehensive human
Misrepresentation of facts goal.
- ———EETERT
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. 1“;\111111111'1(‘ = - of ﬂ-nowﬂbic resources of energy,
i Tomust promole the nee .
n Low cost and onergy effic®
v, Safeand people friendly.
v, Ttmustnot harm health. e
eclable.

& Theproducts muet be Tecy ' |
: Fﬂv:dw utilization of human body, plants, ﬂntlcl'l:js‘:;d ;111 aterig)
‘ . i ion B s which ar,
¢ Some of the technologice and ]-.)roduchu Y5  bang \

Holistic ystems are as follows
i Solarencrgy devices. '
& Greenbuilding materials and techniques.
§ Water shed management. .
iv. Bio-mass based cnergy technologies.

v. Ecofriendly agriculture.
vi. Eco-sanitation technologies.

Qnel.!l.l How does the career interest of a professiong] i
reconciled with organizational values ?

[AKTU 2015-16(LV), Marks ;

L The policies, character and general conduct of our day to day life ;
reflected in our professional life as well, An individual should adhere E
the nﬂgs and regulations set by the organization they are employed;
Professional ethics are learnt by reviewing a person's behaviour agajJE

constantly i i
T y changing surroundings and standards. A good professiona]

i Maintain a friendly relationship with eli
p with clients, cons
and other people associated with the compan;'. o

i Should abj i
de by the legal norms applicable to their business ventures.
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" The real way toensure ethical conduct of profession ig s &

k understunding of profession, a correct unﬁimzf »-;:r» HENEYe

prosperity and then to develop the competence 1 :_"1 Seppiness and
fuilnll theg sotiom

g9 The whole purpose of value education is to enable the de"__,m"‘"

this understanding and competence which is pssents elo

professional ethics. ntial

pment of
Lo ensure

3. Hence we will choose a professional with understanding of
education and living accordingly for hisher scn“:‘;ﬂ ng of value

4  WhenIwilloffer my services toother [will alsooffer it with ,
of value education. it with understanding

Que 5.16. | Discuss the features of an ideal management model.

B

Features of an Ideal Management Model : The management should
always keep in mind that they not only need to keep the user satisfied
but alse fulfill the needs of people involved in the production process. An
idealistic or humanistic management model should therefore have !
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Que 5.17. Imagin® th? X here you find unethical p, “u
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W g you Proy, O
prevnlent- Y . g few step - Ve
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3 situation Wi o
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L{“‘§:P ot ng ethics in the workplace crea:::fsl Eﬂ:::::e cll;ltu e,
, romotl a succ 83, : I3 T
1 managers and e;;nliiog,;e;ts;:j i: :;;13118 B it an‘:ﬁ: i Que b.18. l What are strategieg oyl
. C i .
mt::\tr{:::n‘:::t iﬁem employees feel safe and valued. ansition from ¢
¥ an

e P e N Sl - e

1

Following are the list of practices for management o help create , -
ethical workplace culture:

Be aRole Model and Be Visible: Employees:, look at top man,
uI?derstand what behaviour is acceptable. Senior management
tone for ethics in the workplace.

icate Ethical Expectations : An nrgapizatinnal tod
E&Eﬁg:ﬁum ethical ambiguities. The r:ode of ethics shoulq Stat:tue
organization's primary values and the ethical rules that employeeg b
expected to follow, Managers should remembe}' that a code of ethicg|,
worthless if leaders fail to model ethical behaviours.

iii. Offer Ethics Training: Managers nhquld_set upseminars, workshop,
and similar programs to promote ethics in the workplace, Trainin
sessions reinforce the organization's standards of conduct, to clariy

what practices are and are not permissible, and to address possih),
ethical dilemmias,

Berg ty
Bety the

Visibly Reward Ethical Acts and Punish Unethical Qnes:
Performance appraisals of managers should include evaluations of hoy
actions measure up against the organization's code of ethics, Appraisals

need to include how managers achieve these goals, as well as the goels
themselves.

to universal human order 7

AKTy 2017.13(1“'&%“

9. Wehave learnt that we need toch
is based on material comforts an

and profit making attitude will haye to be left behind to make way for

comprehensive human goal to beimplemented at all | ey
. IS .
can be achieved by the following steps: levels. This transition

Promoting Mass Awareness and moving towards Humanistic
Education : Awareness has tobe created so that people accept that we
need to work towards eco-friendly measures. Individual professionals
like engineers, doctors, business managers should take the responsibility
on them to put emphasis upon the importance of human value and
professional ethics. Journalists can also help in creating awareness
through their writings.

ii. Developing Holistic Model of Living: Tobring about this transition
" we need to develop holistic technologies, production systems and

ange the dominant world view which
d sensory privileges. The consumerist
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Que 5.19. l Cnuﬁydestﬂ“‘ﬁon of other three orders of nature,
human being for

AKTU 2014-16(IID), Marks og
Answer |

L The innate harmony ;nd ﬁ;lii:gs
; iEe ;
cannot be l:reat('ed h&;m ervith certain patural phenomena tl}ey disturk,
2. When human bemﬁsthis harmony is also disturbed. Earth’s natura)
it and as Z :’;;‘; been under threat due to deforestation, pollution ang
environme:
oil spills. 4 ch activiti
: ; etting extinct due to such activities. In
5 g;izi C?;?tshtnii:im halsama:;)rgand orderliness there will be no happiness

and prosperity.

ess in the universe exists already,

Que s.zo;l What do you mean by sustainable development ?

Sustainable Development :
Suste:xinable development is often defined as ‘wise use of resource such
that it meets the present need without disturbing future generation’,

Sustainable dlevelupme:}t a.dﬂpts. a number of guidelines that were
governed by local ecological condition and the environment as whole.

IHq[(i(!—Hﬂn-ﬂ &4)
ﬁ‘ ——— Imptirﬂﬂr
S o ﬂrg;z;lﬁt“ﬁ“‘:ﬁ'lflhlimc I
i Slte g,
i m“_ql,ﬂll“."l apnrticuly, ey, u: g > Undotyg,
]Lnlﬂﬂ makes uso of OTUnRie mag nd wag, r-icilrr:"t qtmmh_
) 1
4 { hod shown tho iy g o, Ur apg n, nt

6 ined to th Mhlary o 2 e
" % Voany! i el
Jotermine (.LnVIrtmmrgnL " Of prodye: o,
fence, sustainable dey,

3 ln
6 cyclo. Tt ronlinen the “Ynﬂrrri?:::t::g' N the pringy
Hence, austainable de"'t'l")pmem hmﬂﬁl@mq, ple "f““]“ﬂicul
7. eycle. Y08k on 1h, Principle of o, 1
o ltre alizes the dynamic Rature of g, ” eeologieal
9' Sustainnb‘;e development g ¢ e,

he organi,:
development HO"_'B while at the sam?tr; e il o
gystems to provide the Ratural req ol
which the economy and 8oticty dg
e desired resu!t i8 a state of 80¢j :
4 FeSOUICE USe CONLINUE to megt .. - 7. " here living conditions ang

4 i uman nee :
integrity and stabilityof the natura] 5}_;‘;:‘ without undermining the

" Sustainable development can pe classify
the needs of the present without com
generations. ;

i ting huma
nurtenl::;] : g’: the ability of nab;r;
pend, M BeTvices ypoq

ed as t‘ievetupment that meets
Promising the ahility of future

Q““ﬁm Compare any three inputs that yoy g0t through this

,;Bursﬁ with your earlier. Pre-conditionings and explain b i
will help you play a meaningful role in the society a?large a?t‘:r:::

| ARTU 2014 15(T), Marks 04

graduate.

1, 'The solution to this problem is to start verifying our desires, thoughts
and expectations on the basis of our natural acceptance. Since the
natural acceptance of each of us is constant and unchanging, this is
what we should be verifying our desires against. Once we access our
natural acceptance, we have the right understanding of the harmony at
all levels of our living. This results in us being able to see our ‘true
nature’ and understand what we truly want. So our desires start getting
set on the basis of our right understanding. Since ourrigl_lt understanding
is based on harmony at all levels of being, which 15 d?fimte, ourthoug!ns,
desires and selection become aligned witp this right und'erstanr[ii}llz:g
This puts an end to all conflicts, contradictions and uﬂhﬁpplrsﬁ-mm;
there is harmony within us, within our family, within soctety
in general.

i fthis
9. Realization and understanding are &wo very liqortiitl:]u;ceai]:h?:; :s e
" state of harmony. Realization means the ability to ‘see
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pasis 10 rganization: TS Sate of | )

acs ing or s¢H% as we are 0 Undep,, It
1:13"“_‘;‘- bt‘i\wﬂ::,«zfﬂ-ﬂtf‘ﬂgus aPP‘f‘essand all desires, thoughtstanq
e 0, cntiT? N portantly, both realizag; * :‘ld
_ A0S - 1 ri 2
m,,nmd # all:‘geﬁniie. Mosaint in m}:‘r be l}ﬁ;:;ur' Which he]:d
pecOME = pave ce: ing unhappiness. %
to sulting .
ing prtn nsand ther® direct result of realizatjg,,

trad? o mags 1S hese activities ar
ce €07 enc=" - that both these ctivities are
mre&];‘ ing with de:grob emis th ‘LZ' these two activities, the |, Vet
ﬁ?‘ -tI;-ﬂ g B;lfl:s On we‘fleads us to understand our nat”’?i
ance et ; hie
ccatedin 100% y W

erarchy of needs.
AKTU 2018-19(I1),

¢ I_-_ .. Needs H ) :
7 Maslow's Hierarchy of motivational theory in Psychology

ds is @
e an:hy of nee
Maslow's h;;'w fer model of o
Jevels within a pyramid _ y must be satisfied before individua)
Needslower downin the hie From the bottom of the hierarchy upwargs
canattend to ne;iil hll%:;;lup' safety, love and belonging, esteem and sejf.
the needs are: physio !
actualization. . hieve certain needs ang
le are motivated to achiev ! ;
Haslow Stgmd:h;iﬁ;edeme over others. Our most basic need is
B e i i gt et
beg“-j:r_ Once that level is fulfilled the next level up is what motivates

needs, often depicted as hierﬂ-l‘chical

us, and so on. -
Physiological needs : These are biological requirements for human
survival, e.g. air, food, drink, shelter, clothing, warmth, sex, sleep. If
these needs are not satisfied the human body cannot function optimally.
Maslow considered physiological needs the most important as all the
other needs become secondary unti these needs are met.

Safety needs : Protection from elements, security, order, law, stability,
freedom from fear,

y (CC-8em-3 &4)

""Dlicntlo
nanf |
'930 vonndlwlunglnumg" s %

Need,,
0 : : AR -
ik ,ave been fulfilled, the thip, leve “;E}erﬁng‘i

Lofh calg
: helongin d Bafoty p,
rcc{l-::ﬁ:c:‘;mhnvigr ‘Ii‘r::r:' ']T::“ 'i’" or in;ﬁ-p;;nm‘“’“"'““"“‘?i:
10} gt ine . “TPersong) |
ﬂccpwncc, receiving ang giy: ude f; endship, ingirn Celatinmh,

h ’ n aff, y Ima, Y, t

of a group (family, frieng, val:f“m and love, Affliggpps 04
em needs: Which MMIOWCIa,“iﬁ ;

ipni i ed .
’ oneself (d:gm}y. a‘:h“”mmt&nt, i r‘ym-::]:;:nm i)
desire for reputation or regpaey fmmnﬂmm (; Pendence ) ang (i) the
'ﬂ-d iCﬂtcd that the need for respect
:;hildfcn and adolescents apg Prece

part

jv

'K‘v 115
d‘“‘ Teputation iy ;
: °aeal self-eateom op din «
ization needs :Realix or dlgmty_
1f-actualizal e :
o S:ek.ing personal growth and p, akgfﬁonal Potential self fuley .

2 verything one is capable °fbe°°ming"l_)enem&s' A desire 4, Encosis

full potentil,
including creative
activitieg

Esteem needs:
Prestige and feeling
of accomplishment

—» Psychological
needs

Belongingness and leave needs :
Intimate relationships, friends.

Safety needs: .
Security, safety _._anm
needs

Physiological needs:
Food, water, warmth, rest

Fig-622.1
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 ros 80 i idelj
e wl‘dg 53, Un 4 X ethiGS? Discuss ts gmdehn“a fop
B(.fl‘t 'ou ﬁﬂe T
Y
g BO® " imics: s
Q> ork® 6, Unit ethi practices in profe“in
Refet onS of U tion t0 the above p"’blem n
e the l-ea;le al solu ' 87
What at i
Q~"‘ wﬂgs?m jnion:
2 !-0111' op 4 B 3
Refe ristic A i to.
A6 aracte :ch is sustainable ?
e the B tem which !
Q,5. Whﬂt 9.' prnﬂucuon sys
frien it-5.
L 591 Um i i 1
5 Refer 4 competence in professional ethicgy
doyou ™ ples.
Q& What - w‘ith gxﬂmp
El.ih"ra5 10 Unit-5-
555 Refer @2 Jffect the life of professionglg ?
an Vﬂ]ues 3
Q. How do bt
i

importance of holistic technology in the current

& ﬂot:eith different eonp}es. , E

x5 ReferQ.5.13, Unit-5. -

q.9. Howdoes the career interest of a professional be reconcileq
" with organi:ah'onal values ?

A, Refer Q. 5.14, Unit-5.

Q.10. Imagine that you have joined at middle management level
in an organization where you find unethical practices
prevalent, How will you proceed to promote ethics among
your colleagues ? Mention a few steps you may take to
improve the situation without creating an atmosphere of

_ opposition, i

NS Refer Q. 5.17, Unit-5,

¥l

p] i('.!lﬁqnn of
Holiay;
Vﬁ { what nre strategies for 18lic Undmtanding

1) ranl human Tnsition f
Q7" unive ' order ? FOM the present sy to

@l
ﬂﬂi

Q 13.
A

Q.14

ATE

15. EXP

ATE

[lcfur Q 5.18, Unit-l’;,

Critically examine the rq)
peing for the destructiq ¢ ol ‘madnesq for

n Profit’
o Q 519, Units, T threo ordepy oy emen

orders of Nature,

what do you mean by gugiq;
Refor @ 520, Units, e development ? Digcygg
Compﬂ!'e any three inpum th
with your earlier pre.cond
will help you play a meani
after you graduate,

Befer Q 521, Unit-5.

at you got through thig course

itionings ang i
and explain how thi
ngful role in the society at 15::[;:

lain Maslow’s Hierarchy of needs.
Refer Q. 5.22, Unit-5. |
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Intl‘o duct .

. 1011
2 Marks Quesholl&)

[AETUZTET60D) Wiy .

OR ——
mean by your naturat acceptan,, ang

AETUZ0ET00, Masicy

-

What do you
enﬁﬂl ﬂudatian ?

: Natural Acceptance is something Ha's
anx Natural Accfpﬁ‘:ﬁmeuﬁng that we can find anywher, Eli:!s
B o petsnatually aceptable (0 U  right and g

ateve ict within us is wrong.
i nflict wi B-
causes-coufiu:ll?ﬁ;;:ﬁon : Experiential va}:dahog is a Proce,
hat iurjl':::s direct experience with the learning environmen; ang
t

content.

13. What is fundamental value of life ? Elucidate,
[AETU 2015-16(IV), Marks g

he positive, desirable qufﬂf't.ies of charactey
ARG g::ilx ;igi:yﬁtimf;fwlerance. respon?tblllty, compassion,
justice and respect inherent in all human beings. Human values
are fundamental to human existence and span access cultures,
nationalities and classes. Human values emerge from the following
factors:
1. From society
2. Due to one's own awareness, choice and judgment ete.

14. What are the five core human values ?

five core human valugg

’# Love Te gg (ol
) -n—uth 4
2 Penr,"e
3 Rigm.understanding
4 Non-violence
;

pescribe the bagj, naty

P re
3 obtaining Natura] a“‘optant:,n ?“'la

e need§ of human Nature canbg

ﬂ p;-eser\'atlo{l, to Preservatiy, & “hex
ofthe materl'ml condlfior.s Necesgy I

acceptance 1 mm?unpg that i Wi Vo achig,

: arceptable to us is right and

i i)
wrong. Bosic nature helps bteeiwJr "uses cong, o Natury
what is Wrong. 810 decigq o Usion iy o

y What is the difference bl'tween e
: ; : g

' . Sperity T
; Wea]
. OR v )! erkl 02
Discuss prosperity, .

OR
Define wealth,

45 Prosperity: Prosperityis the fo,);,

i i 1ng of hayj :
' more than required physica] ;)80 having op e
“two things are essentia] : ties. Ty ascertnjn :E::;:Il‘uiltljl'e
1. Correct assessment of need for physica] )
2’ The competence of making available
e th Wealthi h
Wealth : Wealth is a physicq] thing, ¢ 2
having alot of physical facilites, urgbothl,nenns having money, o

facilities,
ore thap Tequired Physica]

17. Define SVDD & SSDD ? ARTU 201 Gfl?{IV),'Marka =

g% SVDD : SVDD stand for 'SadhanViheenDukhiDaridra’. He/She

does not possess material facjljtjeg and ha
materially deficient, unhappy and deprived,
SSDD : SSDD stand for ‘SadhanSam pannDukhiDaridra’, Heghe
does possess material possessions but is stj]] unhappy and feels
deprived.

Ppiness and foglg

18. What do you understand by LOVE ?
| AKTU 2016:17(V), Marks 02
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AKTU 2018:16(11), M ;
m nvarlety of foelings that ayg ¢

1 Gukh raaultstf:ﬂm? Myust, honesty, reapect, cnnn,hmuu&
th coma with open Arms b all times, 7, ? :,
4 u? parmony within us and with othors arouy g, o
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111, Which willbe true testimony of ethieal human eonduc f,

17
wiNines cortifioate of value education,

I, Person holding
i, Person helloves In value education.
i hig or her hehaviour accordingly,

1if, Persan reflectin
[AKIU 2017-18V); Murki 2

Ang Porson reflectlng hie or her hehaviour nceordingly,

Daridrati}

142, Verify proposal, “Value eduoation augmont Lo utillze yor

professional compotence”, [AKTU 2017:180V), Marks 0t
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- ARTU 201
paslo Auplratlons t Following are ik B-tlmn. Marks 03
o polng : Wie uspirationg o human
g, Bvory Human Boing aspires to be happy, Al
yhis end. Tho outeomo from his efforty g e iueﬂum are toward
offort, spocifically on his notions ahgu Iml f]“ 300 the focus of e
whon those notiona are right, the nutcunizs ln 88,
When tha notions are wrong, the outcomg |y :r:rl'l';lpunl happiness,
pingss,

45, Whataro the abbroviations glven ns VDD, 88pp AND Son

signify ?  [ARTU 2011507y Warkron]

AR
1, Thoso that do not have physical fucilitiew w 1
and doprived. 4.¢., SYDD ; Sadhun o pae
Matarially Deflciont, Unhappy and Deprived, e
2, Those that have physleal fucilities’ woalth and feo
doprived, Le,,83DD: Sadhan Sampann Dukhl I')Ju’:‘:'llr: nmﬁf:ﬂd
AMuent, Unhappy and Doprived, ’
2. Thoso that have physieal facilition and fecling happy and prosperous
 he,, BSSS : Budhan Sampann Sukhi Samriddha - Materlally
Adoquate, Hnppy and Prosperous,

110, What ls monnt by continulty of happiness 7
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3 Comp!ementaril_v of values and skills.

4 Evaluation of our beliefs.
5. Technology snd human values.

183. Explain the difference between animal consciousesp

[AXTU 20181910, Markid

_ human consciousNess.

m .
1 Gw?nga]]pxioﬁties to physical facilities only, o to Bve sidyna
basis of physical facilities, msybe termed ss ‘Animal Cooxiees

prirgmithal threy o,
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21 Define Matorinlism. AKTU 2018-16(111),

ivity of linowin,
. ot have tho [\(‘lll\ ity of Wing, m ;
recogmizing and Rling i  Matoril Entit. Shee

: wo can eonclude Gy P
only ablo to rocognize and fulfill, hat g, ]indit
a Matorial Entity,

22, How can self control ensure henlthy lifo ?

AKTU 2015-18{1’11}_ Mary
. i il
Aux Sanyama (or self control or self regulation) refery af 2

respansibility for nurturing, protecting and rightly x:tiliziugfl‘li"ggdu;
When the body is fit to act according to the needs op g, Selp -
and. there is harmony among the parts of the Body, jt i, ey (n
as health or Svasthya. Sanyama (or self-regulation) is hy 'm.:-d ty
Svasthya, Tegp

25, What is Sanyam ?

ARTU 2016-170V), Mars B |
ABK Sanyama or self-regulation is basically the feeling of y

i siod] a 5 .

the Self to nurture, protect and rightly utilize the body, S‘::]cl: Eu;n
Body is an instrument of the Self, there is a need to take carg nfthe
Body so that it is capable of carrying out the Instructiong of the Sg];

24. What do you mean -by Sukh and Suvidha ?

[ARTU 2016-17, 2018-19(1V); Warkos
ABE Sukh and Suvidha :

L Sukh is a complete and all surrounding state of the tning thy
creates inner harmony. Sukh is also called as happiness,

2 Suvidha implies that it is looking for physical comforts and g the
sources of attaining such comforts.

3. When our body gets used toa certain level of comfort then v,
only feel comfortable at that level e.g.
conditioner.

2 will

comfort in cooler o 4 :

(s Heni-dl i 4)
gl Urdy,
' "ﬂ'u]]r
‘qu ”Nl'r JHII"”
Fanming thiy “"l“m
i,

i In o eonme
L

n i‘" 'ir,!
Fxplnin hrlnny l"m Hﬂ”“ Bﬁf

Fxplaln how the "'"Iy lfnt mhi"“lyp
" thy
ﬁff The 80IFor Thay gy, . *“llb,d
" and thus it ix u"’j'.'l’;\;" Mh”ﬁnk
awnroe or i:nmsqi;,”“‘ s .t [““"'rqimaz“!
g, An antlt'y thit tloey ”‘:m hun%w ;
recogniZing nnd r.,mllj ity the
only nble to TeCOgNI, "ndl; (BT}
a Material unit, ul;)

ﬂf' Sanyamaor ““Ir'l'fl;'ulaunn i
in the Selfto Nurture, Prateg g )

2, Svasthya can be cxplﬂined a;nd r_mhuy ﬁl}]i;fc-_[rﬁ?’r‘iﬁ“
Body acts according 1, Aving - the b,
harmony among a]]

3. When the Body igip
occurs, making the
means being anchg

" with the Self,

L] an 7.
m-'[‘d_ mﬁm; %
}tm Partg of 1|1:_ nrt;’ I ang w!:e:? s ﬂ.Te
F: . “ETe
Bal"l'nl)ny "'nth thﬂ SEH 1
Ud}l’ ﬁt rlJ]' 'Lheﬂ

2 of g,

& by fhy o asthyy
red to the Self ang bﬁi;?;fj:: alsg
h'mmun?

27, CanI D, T,E, activitieg of g f i
both definite, indefinjt, state nfig:-tl?e’:ei; Gii;e et

se

ARTU 2017,

ans: YesID,T,E, activities of selfis gof ite,
Definite state of activity = S"-‘atant:;?:

Indefinite state of activity = Partantraty

8(IV), Marks g

28, Differentiate between the activities of the Self and the Body
|ARTU 2018-19(IT), Marks 02)

on any two grounds,
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sional Ethics 5Q-9 Yo

& oft

assuming,
fulfilling

Knowing
ms‘ninnS'

24, What is P

Josle i Preconditiﬂning means we .
Preconditionin® : - O o wa hay,

X comethingabout our desires on Prevailing .
:‘;umos\: They comes
nts tell us, our frien
what we see on the TV ete.

from what we read, see, ho,,
ds talk about what the sociy me

What are the four Jevels of living 7
ABE The four levels of our living are!

1. Living in mysell.

9 Living in family.

3, Livingin society. .

4. Living in nature/existence.

211, How is our body a self-organized unit ?

ABE The various functions that a body is involved with o
including when we are asleep, makes it a self- organizeq

human body is a highly sophisticated' mechanism apq
numerous organs and glands aqd their ongoing functiop, '
each all in the body is self-organized and participates j; the se?: :

organization of the body as a whole.

Wh
dia o Sy
o |

Ce

'11.\01
{woen Activities of the Selfng they, , N
v

iES §
ution zml‘d

t

tgjk

all jp,
unit 1

WL
ln\fﬂhu

212 What are the various problems faced by ug gy, "

preconditioning ?

It includes ;

Wavering aspirations. '
State of resignation,

. Lack of confidence, 2
. Lack of qualitative improvement,

H!ﬂ
i
2 o=

What hnppm?s when our desires are being set by outside?
When our desires aro being sot by outside, there is a chance that

We may ho in conflict, If our desires aroe boj
T ; eing sot by a pre-
conditioning, it i called manyata and i by some sensation from the

body, we arp enslaved, it is called partantra,

Ttel,
What are th, thre, :
The t_h.rr_-e l'tqui].nl_n *Peg,
Nutrition "Nty of th
Protection
Right utilizatiq,

Why Sukh and §y,.

Vidh
We need both g, A bagy,
being and so ope °“}:1me? Su-ridh:rre im
have the trust of pegp) Teplac, th:ra h

P%M?

-nth,:F?? anq

not be happy anq ; € aroyng Fop; M
and if , Uabyy - Foring Mitenyy
comforts but n, one w}? e 5 bi it fig ]-ﬁ,J‘;':‘:ﬁr.:Ciylif_‘Eman
unhappy. So, both e om y, i Ollge 1. Ih"'-‘i .,,nn.]?
(] Needs t be Tugt and | e In with al‘i Tﬂ]
Explain brieﬂy Seer - %0 i) stil] b:
The Seer is the o, ; ‘
€ why
drasta. The S?Er Seps Whenu:}fe'm‘.mdi it
upset. SOI'l?Et]rnes the Seify, ® Indivigy) o 3
and sometimes Without ph, }fs i dm%
EID Oft'he Eﬂd ﬂlrnug
Who is Enjoyer ? .
The Enjoyer is the gpe
A whoep;
When an action is carr; enJoys ang;
ed out, the oy A0 kng
" 08 Selfig the g ws25 the bhokty
%€ ho enjops iy

©0o
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Understang,

. |

(2 Marks Questionss)’

prehensive human goals in society,
AKTU 2018-19(11), I

te the €0

g1, Sts

B ight of
_ profession in the g1 of comprep,,
o
Gomment 7 (ARTU 20151600, Mgy 0;
pumsn §°9 uch ss Rightiving, Selleguiation, Preser,
: g d to ac NSive | n,
ass The %’m?gmﬁng among the human being , "

‘mrk : de SRR d
ht und :
goal 2re :1115 fulfliment of the basic aspirations of all humap . b:

facilitatet
in Lbﬁ _souet}'-
the relationship petween Truth and Respec.

AKTU 201819000, Marigs 33

. harmony between two humap beings. Whe
AR Bﬁpe“tlg ﬂj:ﬁ;f.‘;id the other respeFts me, I_ like to be i thrz:{
-iuation. Iigives me happiness. To maintain this re]ationshjp you
51

T e
in hand W1 .

33. What do you understand by trust ?
[ABTU 2016-17, 2018-190V); Marks &
OR .
Define trust. llustrate the feeling of trust with one example,
[ARTU 2017-18(1D), Marks 09

amental value in all relationship. “To be
tly wants one self and the

as Trust or vishwas is the fund men
assured that each human being inheren

other to be happy and prosperous” is known as trust.

34. What is the meaning of education and sanskara ? How does
sanskara follow education ?

[ARTU 2017-16(11D), Marks 0]

(Y

35.

: Umversa]}u;|1-,m1mderc‘?mbﬁaC . T 23 tni

y We must understaﬂ

Education ,
the four levels \'i:cg N
2, Mean,
sa{nsknr:sanskar al, g, Und
living. Tefiry g,

Living in harm,
Ty o :
the level of the .. > iivigy, .
en U] rg
human order, Hre orger o e,::-i't fomipy ;.
Clee gy,

T
How does g by pighy
affectiop lead Widgrss ey

These are : Am‘umi?-lsm]) n;,h
: 7]

and another se]f.

., Define M-E@hhthemethﬁsufiuveﬁﬁmﬁmhbﬁi

ARTU 2015-16V), Marks 02

What are the needs to develop trust ?
To develop trust, we need o - .
Be consistent in our actipns,

Faithin competencies,

Do not keep secrets.

Do not pretend.

Point out as to what is invariant and universal among all
[ARTU 2015-160V), Marks 2

as value education has to be universally
dbe trueat all times ard all placed
a certain sex, reed, gender,

human beings ?

Whatever we study
applicable to all human being an
In addition, it need not restrict itselfto
nationality ete.

Describe the currecf'prim:l'ﬁes of life. Explain the
right understandiog in brief.

role of
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phies SV (CCg,,

onal
¢ qes & Professiont Vg
Universal Human Values )
niv AKTU 2016-16(1V), M 5

. e oflife: : Love
" Correct prionity & i

11 Right understanding iv. Peace
i Truth .

- Non-violence < and to enrich nat'._u'e. We neeq

v in order to be pm_spe.rou . right understnzn:d.mg will Enab]: ha‘*e

right understan 're[;wnl for physical facilities. Us
1

work out our requ

. tion and competence, point out ty, ri
810 Out of inten o o dgment. Bht

eriterion for _ :
ARTU2015-16(IV), Mal‘ks =

to achieve, therefore, it can he d

Pt t we aspireto? : ’e de
L hti;:;?:g‘}; action according to a specific purpose tif] ¢, 2:3
as % p
or goal thatis aimed in mind.

2 Competence is ability to performa specific task, action or f“‘“71(31:1011.

SUCCesSIUTY. he basis of our intent;
3 Generally we judge ourselves 00 ; ention why,

others on the basis of their competence.

311. Define Justice in relationships.

S izing that feelings ere definite in relationgp;
xmg Justice Eﬁfgmps and the right evaluation of the fulilmy;

which results in mutual happiness.

312 Write the elements of Justice.

ustice is composed of four elements : ‘
aitf %ecc:gsition oiP\?:]eues or the definite nature of feelings.

2. Fulfillment. : ;
3. Evaluation. cecm
4. Ensuring mutual happiness. 0

3.13. What are the problems with relationships today ?

_AXi& The problems with relationships today are recognizing them based

on body and exchange of physical goods.

' 3.14. Define intention.

An& Intentionis what we aspire to achieve, therefore it can be defined
as performing an action according to a specific purpose, the end or
goal that is aimed in mind. It is the purpose behind our actions or

5

3.15. What is competence ?

BQ‘MY{CGSem-:] &4)

Ung,
]‘ﬁﬂ: Competence e o1 _;rmnr'}jmﬂh
succeasfully, 7y, - “}’”ilyt, s

317.

*The feeling of affect

Wity s

. L] A Urp Tin
of required gij) f",;' ity of iror W\lh.:? .
sk. » Kngy

3
f N . ik,
task Wledzq'lnzc,,:‘“;:m,_ " 4 ’43{%
-‘llla1i|'|h _::r.;dn-afnir

Briefly explaj, undjy;

The feeling of ideq :

toour partic Dﬂti:,r;l‘:i relatﬁd t:%i‘ﬂy- tm a
an By

h‘“{’;"?’ ot the Jayg) o uﬁd‘_"irlq_:ﬁ h.'*man} |

fan'!l ¥ leve] we walk Lnf W'du;\] QL‘:‘Y."J,":]ntllr.” .

society and thig Bives Wiardy . M ey w,,ha:f:et;h

“You are havin
feeling as Outcomg

. )
ensured. Withoyt tm:ltmmea only;

make us unhap Te3pee 'd rag
never feel aﬂect]iagl; ?;: ;j wig] ‘;";? ;eel the cfﬁ;tra_gi already
in opposition, M/hey, We al OF U3 ang heg,_;ﬁ_;mm’-‘
Y58 the g,
T ag Eel
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) FAI A dsteiio P
[ > i
b ©
Unévprsa oo ZZ = Understand; n

— el .

T

; Jedge of self o1 1, thiy

 sorpanding the PR e knowledgs of exia Ve &,,

K= l-'ﬂj.‘ Gyan. Understa ynowledge of buman conduct i, 1, "
fpowledzt of Ast zv&mm Gyan. These three knm”led;,: "’:" /
gmnrﬁyﬂ"m understanding of existence, = Pug
togetber forms

Elaborate on the meanin

gy,

g of swatwa (innateness),

[AETOZ0 600D, Marisg

o ionop exhibits innateness, quality that cany
mmmmﬂﬁﬁmmtﬁsmleaﬁqmﬂ% =

from it. 2l
Elﬂﬂ"d fmtmﬁtmisintrm.ﬂctothemiz,

42

called* Dbiirzni 0

- - 'gm_qonear:th.’ﬁ‘?& h&'r;;egcef.,
REE zﬁmaﬂwwmﬁﬂﬁdﬁg&mﬁi Ay
44 What do you mean by co-existence ?
i irs which two or more live together keepirg ;
e R e TS
where they ezn Fve ron-violently.

45, Define the terms Gathansheel, Gathanpuran, Kriyapurnata
nw:ﬁemﬁdmﬁsmmﬁm‘% and thet
_ :Tke other category of units the sentient T, dorot
ﬁmaﬁdzremzpfe'«einmmpnsiﬁm,hmgzﬂ:a;mm

ﬁ"‘i{-{{(/_ﬁ“_'z&"] T""’"'-l';_._‘,

;-
7
-'/7'-

friyagrernats o, » .
S L ler, g
i AT RO g g 7 ! o e P
Mh:”n;’""'*’-“' 2 bi ""’-m, ' gy
fied actat arpype ey
2 1 E e Pt 1y L £ T
-'{.._,:_'“ P..‘.I
(Ave the (trr o u g,
T 74 1-.".—'__
Theae 274 . " Aty T2
f’f Viaterial order
7 PiantfPin wrder
4 srdmal order
4 Homan wies
P P
4-‘7' Give bﬂ#‘{tfd:‘._;;d ‘:"n: e,
Grals (2N IE Celmp i "=
5= e a :-—_r'.:f' = v,
Bl L T i P
s slaimed - Y B
can be explazeiss g, ﬁ”t‘-"—"t.-;- TRy e
A . ,..—i B i
What i3 z Bolinie G e i -
42 s gy 3
ﬂ BT -!:(f-gr:uﬂ Bt ®Z Peg 2 i
m‘p’ ‘-4?:.1"-1 _:-*:z;-f":"’:-&_:fm;’ ?";’“ﬂﬁ e
fnberenily einduoy. ., e i1 :a..__‘_;--;; P =
ey, Sy
Mg

49. Definesentialmanancy o
. <x e, N
=== ,Smdeﬂ-eﬁiff?é“}:? TRy, e
Exzmgle The pramie i oo
Insentient Matemizr

H
T AT maea

- ‘\—Lf-—" - - .
COTSCOTEress I8 o led Teo o VI frer e
= e mar = s
Exemple :&Eztmﬂ,
410. Give the types of coexicar,,
Zm= There &2 oo ipes o e -
1 Acve c-ST=ETre
2 Pessive co-=rserrs
411. What is z2edve eoeristenes?

other diffzrescss. o7 Im somel ies o memres i
opeesteies. The svmmmens & S of jeare. ol sfesim

9 - : - - - -
AR Thisisz oy of coSTsEs WIES e o T S =
than the ather. Fm Ts oo T S DS IS T
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&3,

.!jghi"l
2 l""“"*?ﬂ . 1
_\‘9‘““:'_'_ = i !
M‘F"_" - ";ﬂ“'""‘ et pving things -:_[:;"r‘;"t‘;’_"'-" for,
D™ g e ere 8 ED SO '8 ord,, Jer
- =7 et ¢ thie order is mmp"‘i!li."ﬂ

cerittic @

o Pe L pl
* .- .,‘..-0"' i
o

o oroieT
wio ’ ngi. ale
P‘Iﬂt spaniem like fungi, alga, to was

o cell OF
- . &t < v can FEPIOAUDE, Beoepd o T2
i 23 ,_._.\—.‘.-‘“g,.:d‘“"'l_d - ,T}n:)'alﬂo;m-i-je .1’?‘4-;_-_
b T e B e nd €TV Butysy;
n 1!,,.)« _e_’_‘qz.-ﬂ- order. Yien,
B g e Q6T ihe humaT
e
e

__ o] order iving things. They shar
P &mﬁt’f ereli %e}' have greater deema“:-‘uf
+ural characteristic of thjg 6rdee of
o

e 10F shenF awmcflhe fact that 1h€‘1‘e E-!ist It
oot I ey are intellect Sthe
s w*ﬁ perefore they bave &1 ual faculty.

—_— n:'m.l

ee0

1.
"

9- IAK].U\
)
:onal ethics refer 45 ¢}, la-lt]m' Haree i)

Corla oF .

I’f”resslany professional shoy)q ollow :"-'!,- -
. b= g1 -

- 1es S s .
’ 19“"'1“1I ]e in a profession havety o " e --'.'m}= f_"_’ 3y
that peoP 01 e
bt A ] thers P i
el

status
. s universal human values,

2 i are the values which are .
P g’ig'; to live. They are a combinatjo, uﬂtf.;: Zijw;* Bri_
int of views of a human being. They ars ‘__:T;;;uar;, gy
D istence. *Saton of trzs of

What do you mean by ‘P'I‘Df&ssiun'? Why is i

53 acquire ethical competence in Profession » Fequired ¢
ARTU 2017-18010, Mariz 53
ﬂf Profession is only a subset of the life activitiss

The profession is not only a means of earning gee- ga 2
2 means ofone’s evaluaﬁon b}' appmpnm miil‘ﬂﬁ;p;g;::;
grde'r.
F g Develﬁping ethical competence to the individual (profession) is the
* pnly effective way to ensure professional ethics.

54. Explain Intrinsic and Extrinsic values,
{AETU 2018-15(), Marks 02

% - Intrinsic Values :

Intrinsic value is valuable in itself.
Truth, beauty and goodness are universally accepted as they intrinsic
. values of human life.
""", Extrinsic Values : Extrinsic (Relative) value means that the worth
‘of something has for the sake of something else.
Extrinsic value is not desirable or worthy in itself.
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JHu _,.."Hfm niility \'nlu?. "’L-;
tm'{‘ﬂ' is the ]):I.Tiil:‘.i]mt’ml‘l of lm(l}- i i "

: voti ngy,, N
8% BT valt S pppurture, protectionand prg ey, N
« Uut n'lf"““ ln"h !}]L.
T pryee N
poddy iyt
pisn jstic Vﬂhﬂiiziputinn of abog :
what ¥ i the par o A0y gy
g ‘.313;5;0 help preserveits utility, A“tisﬁt"u"ing
A el O oy value. Valy» the
phy m jtsutthty Cop,” o
arises 0 ' ahn}i%
pical competence '
what st tence or valuecompetence g ,
gthical ""Tsﬁ:;“dmg. Itis along-term procesg v ifog tay;
AWK Aght riate value education, c"’“b@ o,
thmugh ﬂpr:]rop aahj;‘l:!l
me features of ideal managemen, i 4
510, GIve ement model should have . el,

0. Midr.'ulm v of workers working togety,
A Whole-unlt a er With |

i : Brls
bmtherh:zg fair appraisal of hard work. Ehng o
ition to the workip
o nuous value addition to B Systen,
; g‘;;‘;:;:e integration of individual competengie .
4
p— criteria’s which should be , part
; ; : 0
5«-‘ mhnolog!es- : . £ hu]istiq

M_T E;h:ayt:ﬁards catering day to day human nceds,
2: It shouldbe dmhle. ;
3 Itshouldhave low maintenance cost.

4 [t should not have any health hazards.

512 What do you pnderstnnd by Svarajya ? |
. 0yr serroundings include air, water, space, plant |
Al %ﬁ total existence hag a togetherness and cn-eii?tgf |
togetherness in an organized manner where everyindividu.:]e' Thg
a function and is ready to help and support others i Kngwy .
Svarajya. . | i

§13. Explain energized and energy in equilibrium,
%k What we normally call or consider as energy today, is the‘trmlfe', '

of energy’. All units are energized in space, This energyis availj

to all units. In other words, space is equilibrium energy, all iy |
arein space; all units are energr.»d and active being in space,

: a_g
e e e =

g16-

®w oW

(CHem D&

‘?ﬁf -—Hh"“‘-lr"\mifwt'
¢ tﬂlﬂt are the fiy, Valy, "My r;f!hl'
gs¥ jife in harmony 7 T why hey ey,

ge are “ip it
Thes hu.-.,l}!n "din,

ﬁﬁ Lotl"f,' h‘hl ) e

Care to Ii"E
rut :

;rwspgns ibility

Justice

Give 80me essentia] Qualj

, tiey g,
A good professional shoulg 8 ®hireq i
. tain a friend] oo 804
Maintain Yrelatmmhip . le-uf.,Wi
gnd other People associagy g ‘-'-’it.’:“h Clieng, nal,
ghould 1ot take bribe gy oo ' comp,
eptertainments, T bribg ; . V-

s, nt
. in Tt
ghould cautiously use the emp]

of mey), .
OFEl’.-; i ' 5&3 or

How ethical compete S

It can be achieved through . be "ellieved ?

Competence of one's undergg, .

Competence of mutually eng;, dmg in reg) life,

Clarity about comprehensjy, humal: ter:’m‘"‘with
8oal,

These are :

Corruption,

Misappropriation of funds ang tax evasiog
Hunger, poverty, illiteracy. '
Endangering health and public s afety.
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