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Mol) /
(Valid For 3 Year) |
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First Party
Raja Bhoj Govt. College, Katangi
Ram Nagar Chich Gao, Katangi

and

Seco nd Party
Madhya Pradesh Warehousing and |

Logistic Corporation. KHT‘E]HE_‘I .




Objective:

*  Drevelop experimental skifls
To prepare students for higher education.
*  Tranaplent tmining o sudents.

*  Tomake cur student aware und acquire kiowledge about industries,
*  Todevilop entroprencerial qualhiies nmeng the stedents

* Motivale studersis for experimental leaming.

*  Toprepore the stiudeni for rosearch.

| fiest party, HajaBhol Govio College, Kutangisign o consent Mall with second paity
Muodliys Pradesh Warchonsing and Lagistics Corporation, Katangiwithool uny pressure
1o Fulfill the shove objsitves in the interest 6 students of First paHy,

| second party, Mudbys Pradesh Warehousing and Logistics Corporation, Katangi sign o
consent Moll with first panty Rajn Bhoj Gove, College, Katangi without nny pressure io
fullill-the above chiectives in the intérest of stodents of firs( peirty.

-

Mame & Sign—Prof _ . i
R e ahw| GVt BOLE,
tn-charge Principal) wﬁl’ﬂ’“‘
Mabile No,; 9425352614

Diate:

Place: H.mrfﬁ.l,

L]

% nEr
Second Party .1 paer "‘*"ﬁ

1o o
Mamg & Big: mﬁmﬂﬁw

(Assist. Quality Controller)
Mobile Mo-940781 7884
Date: g0 o |aasa
Flace: Katangi
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LIST OF LAB MANUAL



INSTRUCTIONS MANUAL
' FOR
Efficiency of electric kettle/heater/element

Apparatus required.

Flects |
an‘?s;:ﬁ;ﬂle._ Akt inbutit wien AC valtmieter 0-250 volts, and AT ammeter 01 5
Avvanable power supply thermomster and inslructions manual,
ThE'ﬂrj.r'.
Suppose a current | am
* pere fiows through'an
applied acrpss it ahvan electric kettls when a voltage V valts
Input electric power = Vi watts
If a

I ;tamperature of a known mass (m) of water taken in the kettle rises through T °C
" time t seconds, then heat gained by waler (H) = mST calonies.

Where m is the mass of water, 85 the specific heat of water (S lor watar 1s=1) and
T Is the lemperature

Themefore H = mT

}f M is the rmass of the kettle and § is the specific heal of the material of the kettle
then heat gained by the kettle (H) = MST

Where M is the mass of kettie. § is the speciic heat of kettle material dnd T & the
temperature.

Total heat gained by water and ketle H = mT+ MST=T (m + MS) calories:

Waork done by the kattle (n time t
W=JH=4.2 T(m + MS) joule

42T [ m+M5)
£

Cutput power =

Efficiency of the electric kettie 1 = S50 M51  4og

V]
Procedure
1 Connect the two pin plug of electric kettle with wo pin sacket of the kit
2 Find the weight of kettle with the help of a spring balance.
3 Take a known mass of watar in the glass beaker.
4

Suspend a thermemeter in the water taken in the olass beaker and note

the niial temperature. A hole 13 provided on the top (o insart thermometas

5 Switch on the instrumeant and pass some sleatric current by varying the
vanable knob [the voltage and curtent will starts in the meters afier



B ama om T

rotating the potentiometer at-some forward position) and simultanaatsly

start the stop watch.
There [s appreciable rise in the temperature of water and kettie

6
r i Nate the readings of voltmetar and ammetar.
g Switch off the instrument and simultaneously stop the stop watch
Ly Note the final temperature from the thermometer,
Calculations
Ammeter readings = e @mpere
Voltmeter readings =  — volts
Input lectric powar = - Wl watts
Tima for which curent
is passed = —— tseconds
Mass of electric ketteM = ——  gram
Mass of water in kettlem = -——  gram
Rise in the temperature
Of water & ketile = e— TG
Specific heal of water _ 1
Specific heat of the material
of the kettle = 5
1. L145
Efficiency of the electric kettle 11 = —-——H:":; ! = 100

= —%

Similarly find the efficlency of the kettle at the different voltage and current
by adjusting the knob and find the mean efficiency.

Result:- efficiency of electnc kattle = —— %
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INSTRUCTIONS MANUAL
FOR
SCHERING BRIDGE

EXPERIMENT: — Measurement of unknown capacitance using Schenng bndge

MAIN FEATURES OF THE BRIDGE: —

Ri = Three decade resistance dials having value 10« 10000, 10=1005 and

10=1002
Rz —- Two fixed standard resistances having value 1000 ohm & 100 ahms.

R - Single decade resistance dial having value 10=1000

5y — Unknown capacitor.

Cs— Fixed standard capacitor having value 0,01 uf (loss free)
Ca— Single decade capacitance dial having value 10=0 001pf,

Terminals are provided for external connections to connect unknown capacitor,
AL supply and head phone

FORMULA USED
l:1 =Ky Hznl:'-:

W here Ry & H; ara known standard resstance and Cs 18 a known standard
Capacitor.

PROCEDURE -

1 Connect the oscillator Tkhiz with the terrinals marked supply, unknown
capacitor with the terminals marked unknown and head phone with the

terminals marked D

2 Set the resistance dial Ry to zero position and also set capacitance dial G4 ta

zero position. And alsc set R2 at 1000 ohms.

3 Now adjust the decade resistance dial R to minimize the sound in the head

phone .

4 Note the value Ry, Reand Gz and calculate the yalue of unknown capacitor

using above formula, _
5 Repeat the same experiment an another value of R2 say 100 ohms



ADDITIONAL EXPERIMENT
To determine the dissipation factor of a capacitor

FORMULA USED
0= wliRs

wheme . = 2nf
Ci= capacitance of a capatior
Rs= Serles resistance of a capacitor representing the jossin the capacilor,

F = frequency of oscillator which is 1KHz.

CEDURE
Withaut disturbing the setting of the bridge infroduce some

resistance say 500 ohm from regstance dial Ry There will again be some sound in
the in the head phone. Now adjust the capacitor dial Cs 1o minimize the sound in
the head phona. Calcuiate the value of dissipation factor or power factor using

above formula. (With anly R2 at 1000 ohms)



INSTRUCTIONS MANUAL
FOR

MAXWELL INDUCTANCE BRIDGE
(Inbuilt oscillator and digital null detector)

EXPERIMENT — Measurement of & unknown sall industance using Maxwell
Inductance Bridge.

MAIN FEATURES OF THE BRIDGE

P -— Three decade fesistarice dials having value 104100¢) 10%100 and 1010
R~ three fixed value of resistances 100ohms, 200 ahms and 400 ohms.
L. Fixed standard inductance having value 20 mH

Lz— unknown inductance.
R1-—Continuously variable resistancs 0 to 100 ohm for impedance mateching in dc

affrl,

Terminals ara provided for external connections to connect unknown inductance
and digital null detector or head phone

FORMULA USED
La=(R/P)x Ls

Whera R and P are known standard reststances and L, is-a standard known
inductance.

PROCEDURE

1 Connect unknown inductance with the terminals marked unknown and digital
null detectar or head phone with the terminais marked D.

2 Setthe resistance dial R at 100 ohm position.
4 Mow adjust the decade resistance dial P to minimize the readings In the digital

null detector and then adjust R1 for minimum readings. ( minimum readings

may be 0.00-0.08) .
4 Note the value |y, P and R. and calculate the vailue of unknown induciance

using above given formula,
3 Now repsat the above procedure at differeni value of resistance R and

calculate the unknown induclance again.
NOTE - VALUE OF UNKNOWN INDUCTANCE IS 10 mH
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L.C.R SERIES & PARALLEL RESONANCE CIRCUIT

<t THEORY:-

The phenomenon of resonsnee occures enly in A.C circuits containing
inductance ( L ) and capacitor ( C ). The ¢ireuit also conlain resistance
( R ) which may be the effective resistance of the cail itself or &
resistance delibrately introduced in the circuil to create some desired

resulis.

The cireuit contnining the shove parameliers muy behnve as an
inductive cirouit or capacitive cirewit when connacted avross an A.C
supply. However, when the supply fréquency is such that inductive
reactance is equitl 1o capacitive reactanee, the circuit behaves ssa pure
resistive cirouit and current supplied to the cirewil is in phase with
supply voltage. This phenomenon is called resonance and the frequency

at which this phenomenon oceurs is called resonant frequency.

Thuy, the phenomenon by which inan A.C cireuir, at a particular

ﬁ‘ﬂqurnqr;mdm‘rfve regetance hecomes equal o gapacitive regelance

iy called resonance and the frequency &l which this phepomenon oecurs
{g called rexongnt frequency.

The component L and ' may be connécted in series or m

purallel, atcordingly they wre known as series resopance circuit and

parillel resonance clrcuit respeatively.




CNERILS RESONANG | o IRCTIT
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SERIES RESONANCE

©

CRESONANT FREQUENCY

[ frequendy al whch an LU vareusl dbloas resciuaice e the tesulant < arfmens
drawn by the carcuil Comes i phase with the source vodbage 1a callesd resorant
:r;‘qm_\. |[ [ T 1is the vl ImegrecTn, then o LU sEnes o il the
wondition of fesonancs o ubimiend whon




~=PROCEDURE :-

Make the connection a5 shown In fig.

(1

(2) Give the input signal from function gencrator.

(3) Now vary the input signal slowly from function generator:

(A) At the point where the milli-ammoter reading goes maximum
note down the reading of L.C and calculnte the frequency.

(5) Now repeat the procedure and ot that time nate down the reading
of milli-ammeter and frequency of funefian generalor each time.

(6) MNow plot a graph between frequency ( 1) ond milli-ammeter.

The curve plofted hetween current drawn by the series respnandce

Is calfed rexenarce CRIVE of serfes

eircuit and supply frequetcy
resonance circiit,

I M

ERRARI AR R
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-:P 5
ARALLEL RESONANCE CIRCUIT -

In parallel reson: Pt .
pam]!ﬂl T o apacitor are cannected 1o
| ‘€ spurce ns thown in fig. The [requency of the
SUP sOUTCE ©

LPII; . uﬂ:‘l be varied. If the freguency of applied voltage is

agunl to INC natura o
1-]. s o Mn_n'u“t': frequency of LC circuit, then efectrical
r.u-:.mn: :r.'f ill oecur, Under such condition, the impedance of the tuned
gcircuit becomes maximum and cirouit draws minimum current from the

AOLUTEE.

i

L B
I ———— A

PARALLEL RESONANZE

O

_.RESONANT FREQUENCE

Wi resomanee .
the source voltge &
han in LG qerics

i, the resultant current
¢ called resonant

reuit she
circuit. the

The frequency at which an L.E ci :
drawn by the circuit cames in phasc Wi o
frequency. 1 ( F) is the _ru.s.mn.nt frequencys

condition of rosOpAnce 15 ohialped when




-.‘P.Eﬂ{"_EﬂLIHE i
. L I
0 Make the connection as shown jn fi
Give the inpul sipna) :
(2 gnal from funegigy Eenergr
Now vary the input sipnal
3 Bnal slowly f .
{ ¥ irom funcrigy Eeneraior.
At the point where the mil)j-g |
{4) <ot v Ve pondlleg 6B T {‘T;lft Fedding poes maximum
e colcelaie thp lrequensy.
(5) Hnw1rniptﬂﬂt the procedure and ot thay 1jime noie down the reading
of milli-ammeter and frequency of function peseraior dach time.
(6) Now plot & graph between frequency ( 1) and milli-ammeter. l
The curve Fj!]ﬂfﬂ between currenl drawn by the series resomatice
circuit and supply frequency is called resomunce curvi of series

resOnance circuil,
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INSTRUCTION MANUAL
FOR
TRANSISTOR CHARACTERISTICS APPARATUS

Omega Transistor Charactenistics Apparatus hes been designed (o plot the Inpul, Output &
Transfer Churacteristics of PNP & NPN transistor in common emitter and common base

canfiguration
The 1ansistor comprises of the following built in paris:

| Two continuously variable, overload & shor circuit protected DC Regulated Power
Supplies of 0-1V & 010V,

Specifications:
Input Voltage 230V+ 10% AC, 50Hz
L.oad Regulation -4 02%
Line Repulation L8 %
Ripple : Lessthun 3mV R-M.S.
Protections - Against Shart Circuit & Overload.
2. Four Meters are mounted on the front 10 measure Voltege & Current and connéctions are
brought out on 4mm Sockets.
Specifications OF Meters
Tupe Pormagter  Fapge  Besolution Assuracy
Round Moving Coil DC Voliage  0-1V DC g.02v +1$%FSD. |
Round Moving Cail [ Curreit (-250ASmA  SUAD. SmA +23FS0
25mA 0.5 A +29%FSD

3. Two transistors one PNP & another NPN ave placed inside the cabinet & connections are

brought out on sockets.
' 1110



PROCEDURE

NP COMMON Erp TTER CONFIGURA TION:

T

S

Iput Characteristics:

Connect the cireuit as shown in the

lei _thz connections Collector Rias a
eritter,

L.

gure. Kesp the meter selector switch towards 2504 range,
s 'well as the base bias both are negative with respect 1o

1Il‘::}iillf'ﬁ'.:-' PDIAGRAM FOR PN COMMON EMITTER CON FIGURATION

CEr

—a—

1w

Adjust collector to Emitter Voltage Vg (0-10V DC Power Supply) at some suitsbie vaius
(s2y at —0.2V) end keep it fixed. -

By Adjusting input supply Vag (0-1V DC Power Supply}, set the base current 1o 2004
Note down buse to Emitter Voltage Vi, Now increase Vae in small steps and every time
note dawn the corresponding base current g

Repeat siep no.] & 2 for other values of Ve (say -2V, -6V), Note down all the
abservitions in the following table.

210



s
TABLE =

4

3

-

{Output Characteristics:

N.Na, Base Voltage Buse Current Iy in pA -
A & o ar® — r
¥ =) l#da—t{- ] _:r'r—r.r-—- {: "-2_ T
Vur (Volts) Vige= 02V W11 Vg =2V Vi £ 8V
- - — —
I g_w .1,;'_ {.I'g—' III|'_- |I
y 4 vt . il —
: g valt _
| 5 s v P= !
==

Plot graph by king base voliage Vae along E'H:U—EI[ and hase current inf;—f'ﬁﬁg Y -nxis

Draw-g-iangent 10 Viag — T5 curve & determine le ilw The reciprocal of il}n:_;lhpr: gives

the values of input resistance of Tansisior.

g s .

INPUT CHARACTERISTICS S/

—

—

Set Collector Voltage Vg to 0.4V,

2. Adjust the buse curcent Ig to 25uA by varying 0-1V DC Power Supply and note down the

corresponiding Collector Current 1o Gradually increase the Collector Voltage {"l.-"gg]l_ in
small steps: {i.e. make it=2V, 4V, -6V, .-.o000-8Y) and note down the comesponding

values of Collector Current Je keeping the Base Current Iy constant.

Repest the steps 1 & 2 for other values of Base Current I (say S0pA. 75pA) and note
down all the observations in the following table.

G



r

TARLE
| SNa, | Colleciot ‘l.-fuh:ige Coallectiof Ciment 16 in mA i
|| 1I|"Il'.'J.-'r"I'I] I =150 4 |n‘ '_'-lﬂi.l..ﬂ; i"='f5E !
|
| 2. ;
|-
| % R

4. Plot u graph by taking collectar Voltage Vi along X-axis & Cottector Current le-along
Y-nxia,

5. Draw & tangent Vi — Ic enrve and delermine jts slope, teciprocal of the siope gives e
value of output resistance of transistor,

OUTFUT CHARACTERISTIC ji ) e
I o = souA
E h-'- INuA
L
VER (V] ———ip

Transfer Characteristics:
i. Adjust the collector Voltage at suitshie value (say Ver = -4V) and maintain it fixed

3, Adjust Base Current Iy to a suitable small but measurable value by adjusting ﬂ—_l‘!-’ oo
Power Supply and note down the corresponding Collegtor Current le. Increase lg if small
steps and note down the Collector Current | each time in the shown table,

3, Plot a graph by taking Base Current I tlong X-axis and Collector Current I¢ along Y-
axis as shown, The slope of the graph gives the velue of Current gain i,

TABLE TRANSFER CHARACTERISTICS
S-Nao. BASE CﬂLLEETﬂR_l
CURRENT CURRENT

,_ y
2.
3— ‘i
* u

l 2 a0

njup) —p



PNP COMMON BASE CONFIGURATION: '

Inpul Characteristics: |

|

Connect the gircuit ag shown in the figure. Keep the meter selector switch towards Z5mA mnge.

In the connections Collector Bisg is —ve with respect to Base & Emirer bias i +ve with respes]
o Base.

WIRING DIAGRAM FOR PNF COMMON BASE CONFIGURATION

1. Adjust collector 1o base voltage Vg (0-1V DC Podver Supply) 2t some suitable valoe
(say at ~2V) and keep it constant.

2. By adjusting input supply (0-1V) set the Emitter Current (o a sriall but measurable value
smy SmA, note down the corresponding Emitter 10 Base Voltage Veg Inorease Veg in
smal| steps and note down the comesponding Emitter Current g

3, Repear the step no. | & 2 for other values collecior valtupes {say -6V, -8V, etc). Notwe
down ell the observations in the tahle shown.

4. Plot the graphs by taking Emitter-Base Voltage Vep along X-axis and Emitter Current g
along Y-gxis,

5. Draw ntangent to Vip — Ig curve & determine its slope. The reciprocsl of the slope gives
the value of input resistances of transistor, Si6




TABLE

|
S.No. Emitter Volinge Emitter Current Ig in mA |
\"m L'_'\-’-ultﬂ v{'n = -1‘!] "-'rﬂ = —ﬁ"r'r "a-'l|_1 =«FV
ks
2.
3
4.
5.
INPUT CHARACTERISTICS

IE (mA) ——p

Output Characieristies:

Vi (V) —

1. Adjust the Emitter Current.lp.to a-suitable valug (say 10mA) by adjusting 0-1V DC
Power Supply.

2. Set Collector Voltage Ves to 0.4V and note the corresponding Collector Cumrent Ic.
Gradually increase the Collector Voltage in small steps (i.e. make it -2V, -2.4V 4V, ...
—8V) ete) and note down:the comesponding values of Collector Current I keeping the
Emitter Current lg constant,

3. Repeat steps | & 2 for other values of Emitter Current lg (say 15mA, 20mA etc). Note
dovwn all the observations in the following table.

4. Plot a graph teking Collector Veoltage Vg along X-axis & Collector Current I¢ along Y-
axis,

5. Draw s tangent on a Vicg — lc curve and determine its slope, reciprocal of the slope gives
the value of output resistance of trangistor.

610



TABLE
S.No. Collector Voltage Collector Current Ig in JA
Vi (Volis) g = 10mA I = 15mA I =20maA
1.
].
4.
4
OUTPUT CHARACTERISTIC
ke = 2OmA
ke = iBmaA

b= = 40mA

IC (mA} ——P

Transfer Charncteristics: Voa

2,

Adjust Collector Voltage at suitable value (say Vieg=4V) and keep it fixed,
bur measurable value by verying -1V DC
urrent lo. Increase Tg small

Adjust Emitter Current Ig 1o & suitable small
in table here under.

Power Supply and note down corresponding Collector ©
steps & note down ihe Collector Current Ip each time 10 be put

Plot a graph by taking Emitter Current I along X-axis and Collector Current le along Y-

3
axis, The slope of the graph gives the value of Current gain .
TABLE TRANSFER CHARACTERISTICS
S.No. BASE COLLECTOR
CURRENT CURRENT
|
2- -
} 1
4. u

Iz (mA) ———— 710
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NPN COMMON EMITTER CONFIGURATION:

Input Characteristics:

Connect the circuit a% shown in the figure, Keep the meter sclector swilch towands 250uA
range. In the connections Collector Bias as well as base bids both are positive with respect 1o
emitter.

Proceed in the same manner as in case of PNP comman emitter charscteristics & (abulate the
results in the same type of table, Flot the graph as shown,

WIRING DIAGHRAM FOR NPN COMMON EMITTER CONFIGURATION

Output Characteristics:

VeE (V) ——Pp
Proceed in the same manner &s-in the case of PNP common emitter characteristics & tabulate the
results in the same type of table. Plot the graph as shown,

OUTPUT CHARACTERISTIC

B/i0 .

lc (ma) ——p




Transfer Characteristics:

Proceed exactly in the sarme manner &s in case of PNP common enuiier chaructersstics & plot a4

praph as shown (n figure

TRANSFER CHARACTERISTIC

LY

COMMQN BASE .

Input Characteristics:

Corinect the circurt as shown 1 the figure. Keep the meter selector switch towards 25mA range.
I the connections Collector Bias is positive with respect to Base & Emitier Bins is negutive with

respect to base.

WIRING DIAGRAM FOR NPN COMMON BASE CON FIGURATION

e case of PNF Commaon Base Charscteristics & tabulaie the

in th
Proceed in the same manner 85 phauhnwn. »

results in the same type of mble. Plola g



INPUT CHARACTERISTICS I

VBE (V) ———P

Crutput Charsctenstics:

Proceed in the same manner us in the case of PNP Common Base Characlerstics 10 tabulise the
resulls in the same 1ype af wble. Plot a graph as shown in the fgure

OUTPUT CHARACTERISTICS

lg = y0ma

L I —

VO (V) ——fp

Trunsfer Characteristics:
Proceed exactly in the same mAanner as in cuse of PNF Common Base Characieristics & plot a
graph as shown in figure.

TRANSFER CHARACTERISTIC

1T fmA) —

YT ——

w&mﬂm

ch chords for inter connoctions.

I, Ten single point pal
1ol o

2. Instruction Manual,



™ INSTRUC T MANUAL
e‘l'r'{L v - F
eyl FOR

| Mo eenlinuously varigble U regulated HOWSrsuppliss ol . sy and 0-14Y
are provided
N ME 535, ME 535p & E 535F : e T
Inpul Voltage 230V 410% AC, 50 Hq '
Load Regulation +0,2%
Live Ragutation + 0.05%
Ripple Less than 3 my R.M.5.
Froteclions ﬁﬂ'ﬂ]l"!iﬂl Shart Circult & Qver Load
< Thras matars o Measure voltags & CUIrEn| Bre mounted on tront panel & connections /
brought owl gn Sockels
U« Analog Maving coil round Melers in ME 5a5,
(i) 72mm deluxe lype acrylic Sauare meters in sase of ME 5350,
(i) 8.5 digi LED digital pans| metare i case of ME 535p
Sficci fivaiiogy il Meters
iype i’immﬂar Ranpe Pesolutivg Accuraey _"I
Round Moving Cail | pe Voltage | 05y [y eIV be 12.5% 150,
0-15¥ D 025V pC +2.5% F&.D, T
J Squme Moving Ceil | | e Voltage | g.pv e U1V Do +2% F3.0,
015V b 0.25V DE +2% FS.D.
| Round MovingColl | pe Currend | (15 ma (.25 SN FSD.
squars Moving Coil | pi= Lurtent | v |5 ma 0.25mA +2% FS.D,
1.5 Digit LED OC Voltage | '0-18.80y 3¢ DOV DE 0,53+ 2 Digii
0-19.59v DC vaIy nc 0.5% %2 Digiy
3 - DigitLED BC Current | g-19.96ma 0.01 ma 0.3% %12 Digits
g -

FET/JFET(BEW 10) on sockets,

NOTE:- Model No's ME 54513 & ME S35P arm in spacial lypa 'rﬂpﬁlhrﬂlt_i Shapad Fowdar _
Coated Rust proof stes) cabinel for batter viewing Andle. _ /

-
FRCE RO I 00
LTI ]

- .-.-rmi-
| . r'l-



_1HEORY xﬁ“ﬂ
he Fiald Ellae Tranniztmy

b dunetiog ol Eflon Taristotor I
sl eelmology. 1o o

Il lcatod Ly usl g ket
OVELD ColnisEs of gl
hakEalor,

oul tesistance as compaled 1o bipolar-

LIRALH CHARACTENIS 115

These wa the cuives Belweern o

i vollage (VUS) and ) aily reilrant (W) tor diltergnt values
or date vollage(VEs)

PROCEDUNE

1. Make the conneclion as shown in fig. 1.
4
2 Switeh on (he stment & adust galg "Eﬁ}—‘]: J"‘ 3':-"::“
supply vollags (VGS) o U volls e T ]
3 -+
& Initlally keep VDS 0 vails and note down
e drain current {10, -
ks A, o
o, Itereasa YOS intha step of 0.5 vollg Bnd nole cown e (L.
i Wake VES= -Tvolt and HepeEal Bleps 3 R 4,
B et ERse VB I the ey ol 19t nnd ropes ST el 5
. e I o —_
] . , FRNG 2
7 Mot & gegnl betwesn VUS dnid IL u| dilletent values of VGS '
by takiitg VDS along ¥-exiz and 10 diviyg vudls as shown in fig.2)
. L,
TRANSFER / MUTUAL CilARAC | ERIS [ICS:- .
Vo8
| Aifjrst VIGS 1o 0 volls and nole down drain eutient {1k | ConETAN T
[ 'r|||r;l._'_‘___r__lu vills and Ui L) I}
g, licreass VES i the stop of US volls keeping VDS
conslantand nole down 1, -~ °

Ve 4—— Va5 MOE g
10.  Increase VDS in lha sie

FIG NO. 3
P ol 1V and repeal sleps 3 & 4 for
diffarent values of VLS,
11, Plol e giaph belwoon VGS & 10 or diffetsil valuan nf_'l_iu_a as shown in Iig.:‘i-_
‘- L
== SIANDATL ACCESSORIES
_r-ﬂ_- Set ol Mina Single Pdinl patehooids lor itorconneotis s,
o Wik wetion Mansl -

CMIAMLIALY 5240 LT CLIALALY SRR I Y AFPAILATLE

L TR T AR AT
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INSTRUCTION MANUAL FOR VERIFIGATION OF LOGIC un'rza—‘

THEQRY :
Giatas are digital ciroults because \npul
(3) or high {1)

and cltput signate have enly two-stales aither low

AIM : To study or varification of iogic gates for AND, OR, NAND, NOR, . - - - |
INSTRUMENTS COMPRISES OF FOLLOWING BUILT IN PARTS :

| 1. Twoinput AND, NAND, NOR, OR, SRR and Single Inpul NOT gate
. 2. Two logic inputs for Logic 0 and 1.

| 5 One nuout e, NN RSN

1 OR GATE : An OF gate has two ar more than two Iripiuts and only ane autpul which |
ig aqual to:tha sum of all inputs as shawn in flg (a3 Acsording to trulh abie apaly
dlﬁsrﬂrl inputs A&B and varify thi output Y.

I -

el .

5 tiWe ormarg than twe inputs

a,-“! r:,_ﬂll.lll ] ] '-j“‘_ﬂl-n

|

Truth Table ‘

1 % Inputls: Cutput Wate | |

A A B ¥ = A+B '

YedsB |0 0 6 | I

§ 3 -1 0 1 5V |
2 | i B\

Fig. (m)  TA3% 1 1 B\ (]

| 2

; AND GATE @ Al AND gais el |t
which |5 equal m AND products of ail the inpuis s shown I fig, (b}, Accorging iz |
fruth table apply ditferant inputs AGE and venfy (he outpul . ,
: i Truth Tabla
A |pUts Dunput Meue
. ‘ ¥ =ADb A B v=AB :
3 0 0 B 11
- 2 i 1 o! ,
1 0 0
Fig. (o] 7408 3 1 =V
NOR GATE :MNOR gata gotually means NOT+OR, [Lhas hwa or fore an twi Inputs
complinarit firverar or NOT) of the OR Gata of sur

bt only ané output wiich s the
ol fwo oF More inpUls B SNOWN

in fig. (6 Accarding 10

wuth table apply diffarsdt

! inprits A&D and varlty the output Y. Truth Table |
| LTI Ouput Meire ||
A — A | B Y = AvB -
y=h+8 | 0O 0 | |
! 0 il 0
. | Wl i
> Fig. (&) rane '___1_ e B d !
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Fla. (d)

Fig. (&)

7400

7404

J'

P
(i

-

NANENGATE ¢ NAND gata actually means NOT+AND. It has two or more than two
inputs but anly one oulput which Is tha complitnant (invertar ar NOT) of the AND

product of all inputs as showrn in fig. (d). According to truth trble apply different mputs
A&B and verify the output Y,

Truth Table
| Inputs Qutput Metre
A B8 ¥=A8
0 0 sV
(] 1 5V
1 0 BV
1 1 {0

5. NOT GATE : An Iriverter of NOT gate has only a single output and always a single
input signal output logic Is compliment of input loglc as shown in fig. (e) symbol,
function & truth table.

Truth Table
Inputs Cutput Metra
A ¥
W] av |
B 1, 6 |




INSTRUCTION MANUAL
FOR
ZENER DIODE CHARACTERISTICS APPARATUS

Zener Diode Characteristics Apparatus has been designed to study Forward & Reverse Bias
characteriatics of a Zener Dicde & voltage stabilization characteristics of zener diode.

The Instrument comprises of the following buiit in parts:-
1 Onecantinuously variable DC regulated power supply of 0 - 30V with output broug ht out

at 4mm Sockets.

2 Three meters to measure voltage & currant are mounted an front panef & connections
brought out at 4mm Sockels.

4 One series Resistance & Une_;anar Diode (9V) has been provided on front panel
with connections brought out at 4mm Sockets.

4. Differant type of load resistances selectable using band switch are aiso provided on the
front panel.

THEORY

A rectifier with appropriate filter sarves as a good source of DC autput. However | the major
disadvantage of such a power supply is that the output vollage changes with the variations in
the input voitage or load, Thus if the input voltage nMoreasas, the DC outpul voltage of the
reotifier also increases. Similarly, if the load current increases, the output voltage fails due to
the voltage drop in the rectifying element. filter chokes, transiormer winding ete. In many
slectronic applications, itis desirad that the output voltage should remain constant regardless
of the variations in the input voltage or load. In order to ensure Ihis, a voltage stablizing
device, called voltage stablizer js used Several stablizing gircuits have been designed but
only Zener Diode as a voltage skablizer will be discussed.

When the reverse bias on a crystal diode IS increasad, a critical voltage, called
breakdown vollage is reached where the reverse current increases sharply to a high value.
The Breakdown region is the knee of the reverse charactensiics. The satisfactory explanation
of this breakdown of the junction was first given by the American scientlst C. Zener. Therefore,
the breakdéwn vollage |s sometimes called, zener voltage and the sudden increase in cLirrent
is known as Zener current.



: The breakdown or Zener voltage depends upon the amount of doping. If the dicde Is
neavily doped, depletion layer will be thin and consaquently the braakdown of the junction
will oeeur at @ lower reverse voltage on the other hand, a ightly doped diode has a higher
breakdown voltage, When an ordinary crystal diode i€ properfy doped so that it has a sharp
breakdown voltage, it is called Zener Diode.
A properly doped crystal diode which has a sharp breakdown voltage is known as a
Zener Diode.
Symbol of a Zener Diode is just lixe an ordinary diode except that the bar is tumed into
Z-shape. The following points' may be noted about the zener dicde:
(iy A zenerdiode i like an ordinary diode except that it s properly doped so as
to have a sharp breakdown voltage,
(iy A zener diode is always reverse connected |.e. it is always reverse biased
(i) A zener diede has sharp breakdawn voltage, called zener vaollage V&
(ivi When forward biased, its characteristics are just those of ordinary diede
(v) The zener diode is not immediately burnt just because it has entered the break
down region. As long as the external circuit connected to the dinde limits the
diode current to less than bum out value, the diode will not burn out.

When the reverse voltage acrogs a zener diode exceeds the breakdown voltage Vz. lhe
current increases very sharply. inthis region, the curve is almost vertical. It means that voltage
across zener diode |s constant at Vz even though the current through it changes, Therefore,
in the breakdown region, an ideal zener may be represented by a battery of voltage Wz

PROCEDURE

FOR FORWARD BIAS CHARACTERISTICS
1 Make il the connection as shown in Fig. (1a) using Patchcords Cennect Positive end
of Power Supply to Posifive of voltmeter (30V), Negative end of Power Supply o

Negative of Voltmeter e APS)K _@:@'_@ :
e~ MWV -&-— i

(30V). Connect other s g

*

and of resistance Rs o s e
gnode (A) of Jener m%'ugﬂ @

Diocde, Connec! _ J;
Cathode (K) of Zener @———*@“mm"*‘

Diode to positive
socket of mA meter, connect negative socket of Pawer Supply

EEE R

aESswan

to Negative of m#A.

2 Switch ON the instrument and set the veitage to 0 volts.



Increase the voltage slowly and note down the
corresponding current. Note down the ohservation in
Table No. (1),

Piot a graph between voltage and curren! as shown in
Fig (1b]

FOR REVERSE BIAS CHARACTERISTICS

1

Make all the connection as shown in Fig. (2a) through
Patch cords. Connect Positive end of Power Supply to
Positive of voltmeter {30V). Negative end of Pirnw Supply

=y
'sR, |FORWARD| FORWARD
NO. |VOLTAGE | CURRENT
T
2
X
i,
k2. J

TABLE NO. 1

to Negative of Valtmeter e—-W—a- @—:Ej—g. .@.@_@ .
(30V) Connect other Y ;
end of resistance Rs 10 pc outPuT 1
cathode (K) of Zener %°0VPC 2 'I
Dicde. Connect anode : ....-__.........--.-..........----.5
(A) of Zener Diode to E__'__-@-Fm_ (2a)
positive socket of mA meter, éonnect nagative socket §
of Power Supply to Negative of mA (sr. |REVERSE  REVERSE

" NO. |VOLTAGE | CURRENT
\Voltage selection knob uif:liiaxlreme laft & Switch ON [ 4,
the instrument 2

3

Increase the voltage slowly & note cown the A
corresponding current. Hi down the observations in 5 ;
Table no. (2) TABLE NO. (2)

Keep on increasing the voltage till current IS rising

unifarmiy. At a particular voltage
(the voltage rating of Zener Diode)
current rises abruptly, This.is
called Zensr Breakdown Voltage

V4 Char. of Zener Diode

i

Fig. (1b)

i

of PN Junction Diode.

Currant in mA

Plol a graph between V & | for
reverse charactenstics as shown
in Fig. (2b)

JE( =15,

Fig. (2b)

Voltage in Volts




Makeall the Connections as

Procedure for Zener Diode Voltage Stahilization.

showll in Fig. (3a). | O—
|

; F ; INPUT
Switch ON the instrument e

using DN/ OFF toggle swiich.

o A e

seladl the load resistance O
10kifacross outpul through
bandiswitch, increase the input voltage
in small steps and everytime note down
the output voltage.

Note down the observations in Table (1)

Plot the graph between input voltage &

Repeat step 7 for other salues of load
resistances Note down the observations
in Table (2.

Plot & graph between output voltage &
load resistance as shown in Fig. (3b).

o
FIG {3a)
sr| INPUT | OUTPUT |
NO. VOLTAGE | VOLTAGE
1.
2
1,
4,
5.
 RTR
Ti (1
¥
z
_E —= _—
S |
E |
)
Ew: RESISTANCE FiG 3h A

sr| LoAD OUTPUT |
NG.| RESISTANCE | VOLTAGE
1.

2

3.

a.
\ B A

— TABLE (2)
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DIODE AS HALF / FULL WAVE RECTIFIER

RE[‘TIJ"I-F'R:'Th‘: [_-:'f.'ll'l‘v'-ET:’-quI |.'|1'l.l"'|I|.C- 11'IL|J j_-:'.{: 'il-,_ '-T&“'Elj F‘-"":Ejﬁ . I.. _I_ .
lowing rwo lype of rectifier ars generally ysed. : vation, The fal

(1) Half Wave Reetifier

(2} Full Wave Rectifier,

HALF WAVE RECTIFIER It hulf way

: : i ¢ metification,w
plied at input,only positive half

l hen .o supply iy ap
CYEIC appears across the load, whereas, the

R. Vour

hWZ—r=

9V AC

Half Wave Rectifier

FULL WAVE RECTIFIER:- In full wave rectification, when a.c supply is ap
plied at input,during bath the half ¢yeles current flows through the load
in same direction, This can be achived by using atleast two
diodes,conducting current alternatively.,

To obitiine same direction of flow of current in the load resistor I_-U_ dur
ing positive as well as negative half eyele of input n.e the follawing two
cireuits are commonly used.

(1} Centre-Tap Full-Wave Rectilier

(2)  Full-Wave Bridge Rectidier.

=




CENTRE-TAP FULL-WAVE RECTIFIER-

A centre-top full-wave rectifier circuit iz gl :
- Gy Ly = 2llWn o It g
transiormer with secondary winding AB tapped at opnre m\»:’i1 rf?ilzluj:ﬁ ;
diodes D1 and D2 are connected in the-cireuit o 1haf pact. Pl

i , : i ueh one 5
one hall gycle of input a.e voltage. The diode D) Wtilies the U;Lt:}sén TS
® -Cvollage ap-

pearing across the upper half of secondary winding {or reer) " .
L i W
D2 uges the lower half of secondary winding, Slention whils

av AC P 1Ty
o

NWZ=2x

av AC

Full Wave Rectifier

FULL-WAVE BRIDGE RECTIFIER:-

[n this case, -an ordinary tringlormer is used in place of o centre-tap
translormer, The circuit comtaine four diodes D1.D2,D3 and D4 connécted to
torm g bridge, The a.c supply 10 be reetified to the dingonally opposite ends
of the bridge. Whereas,the toad resistor BL is connested across the remaning
two diagonally opposite ends of the bridge.

SVAC P

WZ-—r=

gV AC

Full Wave Bridge Rectifler

L I e _




I\
FILTER EfﬂfoTS:-
The outP of o rectificr 1§ pulsating and contains 4 steady d.¢ compo

| _nents with _s.gnd’g:‘nirlihlu ripples. [F such o pulsating d.e i3 piven to tl
slegtronic ciroults, 1t will produce hom {dj51urhunu,:'J ﬁcﬁfj;n 1m;h &
e cgmplj‘rncdﬂl’: or ripple have to be kept away [rom tljm']u_'r il r;i‘l-ﬂ E
achieved by usinga filter cireull in between the rectifier a:d-lnmli ’
Thus, an electramic virewit v device which dlocks .n';u

o pomponent bur allows, the doo components of rectifier (o pasy 1o

il.&
the load 15 called a filter ¢irewir

rypE OF FILTER CIRCUITS:-

Depending upon the components used in the filier ciroult and the way
they are connected, the filter ircuit may be classified as,

(1) Shunt Capacitor Filter,

(2)  Seres Inductor Filter,

(3} Choke-Input (LC) Friter,

| (47  Capacitor lnput (1) Filter,

Shunt Capacitor Filtar
—_——
TIULGT
I
|
gefies Inductor Filter
% —— e —_—__—-.;.__-_—;—_—_:" -



fi

Chobs it Mlikar

R

= Firtmr

RIPPLE FACTOR :-
In'a rectifier outputthe ratio of rersvalue of s.c component {or rippie)
to th die component is known as ripple faciorn

1. ripple factor = r.ins value of a.¢ component

value of d.¢ eomponent

(1)  Hualf=Wave Rectifisy Ripple fuctor= 1,21
(2} Full-Whve Rectifier Ripple foctor = (L4882
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INSTRUCTION MANUAL
FOR
STUDY OF POWER SUPPLY USING
ZENER DIODE & TRANSISTOR

Transistorised Seres and Shunt Reguiator Apparatus has been designed 1o siud

the following °

Diffarent sections of Regulated Power Supply
Line Regulation.

Load Regulation,

Quiput Ripples.

Do mE

The instrument comprises of the following built in parts:

1 Step down transformer with 10-0-10VALC sacon dary tapes.

2. Two Diodes (IN 4007) are provided on the front panel ic make rectifiersaction.

3. Finer section consists two electrolytic capeitor of 1000uF/ 35V & one Ar cor

nductance

4. Regulatar section Sonsists o one zener 4lode with series resistance, Transisto

carnacted in Darlington pair with shunt resislance (1042).

| pan section having different vaiues oficad resistance sslectame thamugn Band swiizt ‘_ _

provided on the from panel.

ih

A \altrmear and curent meterare monted on front panel to measure DC cutputvoltage :'_

Output cumrent.

THEORY

A voltage reguialor maintaine the output voltage constant resaeutive of AC maing
Auctuations or lnad vanation. The hearl ufé voliage raglialaris a Zarer Diode Since Zene :
Dinde maintaing constant voltage Irespective of thelr current after bredkdown, reguiainan o
voltage can be made avallable. i

in an ordinary power supply, the voltage regulation s poor 1€
v with load current Morsovern output vollage &'aa changes due o vanatian

o6 autiput valtage change
appreciabl $17 7 g



L nput AC voltage A reguiated power supply consists of an ordinary power supply and .- 1254
reguiating device as shown in block diagram The output of ordinary power supgly 1 fed 1
the voltage regulator which produces the final output the output veitage (VDO ) remalns —onsts
whether the load current changes or there are fluctuations in the inpat AC

SHUNT VOLTAGE REGULATOR -

Ashunt voltage requiator provdes requiations by shunting cument away ffom the load 1o regu '
the output voltage In shunt regulator. the regulating device s in shunt o paraied with the s
The Zener Diode is a reguiating device, which is cannested in garallel with the ioag T+
varaton 1 output may cccur due to vanation in the input or in the ioad The regulaticn foe '+
first condition is line regulation and for the sécand case is load regulation

SERIES VOLTAGE REGULATOR:-

A senes voliage regulator consists of following main bigek

A Pass Block
Comparator Block
C. Feed-Back Block

A)  PASS BLOCK:

It 5 ganerally deignea with a power ransistor cagabie of handling igher cure
for voltage regulation purpose

B) FEED-BACK BLOCK:

it s generaily a simiple voltage divider network conssting of two résstors a :
voltage & tapped at the centrs of these 'wo. Sincs 1 s connactan 3t load sde and = e

parallel viin the load resistance itis capatie of takng part of fhe sutput and feeding 1o ongll
of the inputerminals of the comparator

&) comparaATOR BLOCK:

It ma sumple comparator capable of comgarnng the Feed Back signal trom 11
Gad with respect 1o e standa Zener Diode (Rulerence Voltage)



PROCEDURE
Connect the dotted lines as shown in Fig. (1) through gatehcords
Switch ON the switches S, & S, Setthe load reaistance (RL) to 1k
Switch ON the instrument using ON/ OFF toggle switch provided an the front panel

Note down the observations i.e DC output voltage & DC current

Switch OFF the toggle switches S, & S, and observe the corresponding affect ot
outputvoltage current

To check the ioad ragulation, again switch ON togale switch 5. &5, verythe ' = 3 0
lpad resistance & sverytime note down the output voltage and current

To creck the Line Regulation, disconnect the load (RL) from output anc cor~&c "
mar lead {Two Pin Mains Cord) ta variable AC voltage source. Vary the voltage of A
g5 1o from 200V AC to 240V AC and everytime nate aowrn ihe O QuloL* .2 1age

A
STANDERED ACCESSORIES 3
E-_ssen Singenant & One IntercooneZiebie Pamchcors = | nerranness ©as
Pt ol T
A g f-h‘\
ey 7
Lr =i - ; 3 2 - :
i " ST T o A
: s - ,,*
R B —sef b
:, """ L s #u.u *I
S L, R s i
] oI5
| _,-_'_.LHF“_T—"’ r-r" -I"—‘"‘ ‘L:: -.--——-’—- It
E Il.'_.' - -| E— 2 ;?q
} I e - :Tl-lﬂumu ,.F""'ib I_ll :..1 L i
a4 B e e
L e i T 5 .Di-ﬂﬂt L
FLLTAR SRCTON MO LATION m, On " LoAD SROTION ".'LI_;I:



Class - B.Se. 1 Year

Subject - Chemistiry
Paper - Practical
Max. Marks : 50 Time :4 Hours
Physical Chemistry
(A)Any one experiment 6 Marks

(i) Determination of melting point

{i#) Determination of boiling point

(i)  Weighing and preparation of solution

(B} Any one experiment 6 Marks

(i) Determination of surface tension/percentage composition of given liquid mixture
using surface tension method,

(i)  Determination of viscosity/ percentage composition of given liquid mixture using
viscosity method.

(iii)  Determination of Strength of HC! with NaOH with help of volumetric titration.

Inorganic Chemistry 8+4 Marks

(i) Inorganic mixiure analysis
Mixture analysis for 2 cation and 2 anions
(11}  Separation of cations by paper chromatography



Inorganic Chemistry 8+4 Marks

(i) Inorganic mixture analysis
Mixture analysis tor 2 cation and 2 anions
(i) separation of cations by paper Chromatography

Organic Chemistry (Any two) 12 Marks

{1) Crystallization

(i)  Sublimation

(i1}  Detection of elements

(iv)  Identification of functional group.

13/38
Yiva - voce 6 Marks

Record : 8 Marks
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Class - B.Sc. Il Year

Subject - Chemistry

Paper - Practical

Max, Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks

(i) Analysis of inorganic mixture containing five radicals with at least on interfering
radical

(i) Determination of acetic acid in commercial vinegar using NaOH

(i)  Redox titrations

(iv)  Estimation of hardness of water by EDTA

Physical Chemistry 12 Marks

. e . i a , 24/48
(1) Determination of transition temperature of given substance by thermometri 24/ 3¢

method.
(i) T'o determing the enthalpy of neutralization of strong acid, strong base.

(i)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve method.
(v}  Todetermine the strength of HC1 with NaOH using potentiometer.



Organic Chemistry (Any two) 12 Marks

(1) ldenufication of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives,

(11) Use of Paper chromatography / Thin layer chromatography: determination of R: values.
separation and identification of organic compounds.

a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dves

Viva — voce 6 Marks

Record M% L_}._._ 8 Marks
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Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6 Houry
Inorganic Chemistry 12 Marks
(i) Gravimeltric analvsis :
Barium as Barium sulphate, Copper as cuprous-thiocynate,
(i)  Complex compound preparation
a. Polassium chlorochromate (1V)
h. Tetramine copper (11) sulphate monchydrate
¢. Hexamminenickel (1) chloride
(iii)  Effluent water analysis, Identification of cations and anions in different samples.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.
Physical Chemistry 12 Marks
(1) To determine the velocity constant (specific reaction rate} of hydrolysis of methyl
acetate / ethyl acetate catalyzed by hydrogen ions at rcom temperature
(ii) Determination of partition coefficient of iodine between carbon ietra chlonde and
warer,
(1if)  Job’s method
(iv}  pH-metric titrations, conductomefric titrations



Organic Chemistry 12 Marks

|. Binary mixture analysis comaining two solids:
Separation, identification and preparation of derivatives

2., Preparation
(i} Acetylation, (ii) Benzolvlation (iii) Afera dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone

Viva — voce 9':1’ éb(gj:: ! 6Marks




PRACTICAL COURSES
M.Sc. SEMESTER |
LABORATORY COURSES MCH 106, MCH 107 and MCH 108
(Effective M.Sc. Chemistry, and Applied Chemistry: July 2018)
Emphasis should be placed on physical pnnciples, reaction chemistry and the technique involved in experimants.
Attention should be placed on stoichiometnc calculatons and statistical analysis ol resulis. In regular classes, sach
student should parfarm all the sxperiments as selectad by the Department from the list in the syliabus. In examination,
students shauld be given different experiments or combination of experiments.

[ Course MCH 108: Inorganic Chemistry (6 hours, 1 day) Max_Marks 34
Viva vooe &
Twi of three Expanments based on the following: 28
LG Synthasls
{b) Quantiiative analysis:
1€ Crualitstive
{d] Spactral analysis of known compounds
fiii] Course MCH 107: Organic Chemisiry (8 hours, 1 day) Max Marks 33
Viva voce 5
Two or three Expenments based on the following. 28
{al Qualitative analyais
Ib) Cuantitalive analysis
&) Qualiative analysis
Ld) Spectral analysis of known compounds
i) Course MCH 108: Physical Chemistry (6 hours. 1 day) Max. Marks 33
Yiva voce 5
Two Exparimants based on the following: 28
(@) Adsonption
{bj Phase Eguilibria
() Solutions




Course MCH 106: Inorganic Chemistry

Qualitative and Quantitative Analysis

a. Less common metal ions: Ti, Mo, w, Ti, Zr, Th, V, U (two metal ions in cationic/anionic forms).

b. Insoluble- Oxides, sulphates and halides,

c. Separation and determination of two metal jons Cu-Ni, Ni-Zn, Cu-Fe etc. Involving velumetric and
gravimeinc methods.

Chrarnatography
Separation of cations and anions by Paper Chromatoaraphy

Preparations _
Preparation of selected inorganic compounds and their studies by measurements of decomposition
temperature, molar conductance, (R and electronic spectra,

[Zn(acac); (H:0)] [Cofacac):(H:0):]
[Ni{acacj:(H:0).] [Cufacac).]. HzO}
[Co(Meacac)a(H0)2] [Ni{NH:)g]Clz
[Cu(Meacac)z| H-0 cis-K[Cr{Calu)ziH0)2]

Intsrpretation of IR and Efectronic Spectra of some known compounds

Course MCH 107: Organic Chemistry
Qualitative Analysis

Separation, purification and identification of compounds of binary mixture {one solid and one liquid/solid)
using chemical separation and sublimation/distillation, etc. Their analysis by semi-micro chemical tests
and spol tets. IR spectra to be used for functional group identification. Preparation of one derivative of
each compound.



Emphasis should be placed on physical principles, reaction chemistry and the technigue involved in
analysis,

Organic Synthesis
Puritication of compounds by TLC and column chromatography.
Aromatic electrophilic sustitutions:
Synthesis of m-dinitrabenzene from nitrobenzene
Synthesis of 2 4-dinitro-1-chlorgbenzene from chlorobenzene
Synthesis of 4-bromoaniline from acetanilide
Reduction reaction.
Synthesis of m-nitreaniling from m-dinitrobenzene

Quantitative Analysis _
Determination of the percentage or number of hydroxyl groups in an organic compound by acetylation
mathod

Interpretation of IR and Electronic Spectra of some known compounds
Course MCH 206: Physical Chemistry

A st of expanments under differant headings is given below. Typical expanments are (o be selected from each typa.

Adsorption
(0 To sludy surlaca fension -concantration reiationship for solutions (Gibbs equation),

Phase Equilibria
iy  Toconstruct the phasa diagram for three component system (e.g.; chlorolorm-acatic acid-watar),

Chemical Kinetics

(i) Determination of the affect of (a} Chanige ol tempearature (b) Change ol concentration ol reactants and catalyst
and (c) lomic strength of the media on the velocity constant of hydrolysis of an esterfionic reactions.

(v) Determination of the primary salt effect on the kinetics of konic reactions and testing of the Bronsted
re@tionship (lodide (on is oxidised by persulphate ion)

Solutons
(v} Determination of molacular weight of non-valatile -and non-electiolyte/elactiolyte by cryoscopic method and to
determine the activity cosfficient of an electrotyta.
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M.Sc. SEMESTER I
LABORATORY COURSE MCH 206, MCH 207 and MCH 208
(Effective M.Sc. Chemistry, and Applied Chemistry: January 2019)
Emphasis should be placed on physical principles, reaction chemistry and the tschnique involved in experiments.
Attenition should be placed on sloichiometnc calculations and statistical analysis of results. In reqular classes, gach
student should perform all the experiments as selected by the Depanment from the list in the syllabus. In examination,
students should be given dilferent expenments or combination of experimants.

[ Course MCH 206: Inorganic Chemistry {6 hours, 1 cay) Max. Marks 34
Viva voce B
Two or three Expanments hasad on the following: 28

(&) Chromatographic separation

) Synthesis

(=] Spectral analysis of known compounds

| {iil} Course MCH 207 Organic Chemistry {6 hours; 1 day) Max. Marks 33
Viva voce ,
Two or three Experiments based on the lollowing: 28
= Syntheasis
(b} Guantitative analyses
(o) Sipeciral analysis of known compounds
{iii} Course MCH 208: Physical Chemistry (€ hours; 1 day) Max, Marks 33
Viva voce 5
Twi Expenments based on the fallowing. 28
(&) Electrochemisiny
[b) Fatentinmiaing
(=]} Fotanmeatry




Course MCH 206: Inorganic Chemistry

Chromatography Separation of cations and anions by Column Chromatagraphy | lon exchange.

FPreparations

Preparation of selected inorganic compounds and their studies by measurements of decomposition
lemperature; molar conductance, |.R., electronic spectra, and magnetic susceptibility measurements.

1. [Co{NH3)8] [Co(NO2):]

2. cis-|[Coltrien) (NOz):]CLH.O

3. Hg[Co(SCN},]

4. [Co(Py)2Clz]

5. [Ni(NH3),]Clz

6. [Ni{dma),|

7. [CulNH3))S0, H20

Interpretation of TG and NMR spectra of some known compounds

Course MCH 207: Organic Chemistry
Qrganic Synihesis
Oxidation reaction:
Synithesis of 9,10-anthraguinone by oxidation of anthracene by chromium frioxide
synthesis ol 4-nitrobenzaldehyde by oxidation of 4-nitrotoluene by chromium trioxide
Cannizzaro reaction
Syntheslis of benzyl alcohol from benzaldehyde
Claisen-Schmidt reaction:
Synthesis of dibenzylideneacetone (1,5-diphenylpenta-1,4-dien-3-one) from acetone and
benzaldehyde
Candmeaver reaction:



Course MCH 208: Physical Chemistry
A list of experiments under different headings is given below. Typical experiments are to be selected from eacl

Electrochemistry

A. Conductometry

(i) Determination of the velocity constant, order of the reaction and energy of activation for saponific
ethyl acetate by sodiurm hydroxide conductometrically.

(ii) Determination of solubility and solubility product of sparingly soluble salts (e.g., PbSOa,
conductometrically.

(iii) Determination of the strength of strong and weak acids in a given mixtureconductometrically. (

(iv) Determination of the activity coefficient of zin¢ jons in the solution of 0.002 M zinc 14/ 48 usin

Huckel's limiting law.

B. Potentiometry/pH merry

(1) Determination of strengths of halides in a mixture potentiometrically.

(i) Determination of the valency of mercurous ions potentiometrically.

(it} Determination of the strength of strong and weak acids in a given mixture usi potentiometer/pH meter |
(iv) Determination of activity and activity coefficient of electrolytes.

Polarimetry

() Determination of rate constant for hydrolysis/inversion of sugar using a polarimeter.

iy Frrvme binaticre -invercsian of cuecrnes



PRACTICAL COURSES

M.Sc. SEMESTER Il
LABORATORY COURSES MCH 307, MCH 308, MCH 309
(Effective M.Sc. Chemistry, and Applied Chemistry: July 2019)
Emphasis should be placed on physical principles, reaction chemistry and the technigue involved in
experiments. Attention should be placed an stoichiometric calculations and statistical analysis of results. In
regular classes, each student should perform all the experiments as selected by the Department from the
list in the syllabus. In examination, students should be given different experiments or combination of
experiments.

Coursa MCH 307: Inorganic Chamistry (6 howrs; 1 day) Max. Marks 34
Viva voce i
Two or threa Expenments based on the iollowing: 28
(a) Synthesis
(b) Cuantitative aralysis
() Qualitative
(d) Spectral analysis of known compounds
{iii) Course MCH 308: Organic Chemistry (6 hours, 1 oay) Max. Marks 33
Viva voce 5
Two or three Experiments based on the Tollowing; 28
(&) Synthesis
() Cluaniitative analysls
{¢) Qualitative analysis
() Spectral analysis of known compounds
(i) Course MCH 309: Physical Chemistry (& hours; 1 day) Max. Marks 33
Viva vooe i
Two Expenments based on the following: 28
(&) Electrochemistry
(B} Polentiometry
(&) FPotanmetoy




Course MCH 307: Inorganic Chemistry

Synthesis
Synthesis of selected inorganic compounds and their studies by measurements of decomposition temperatures
and molar conductance, magnetic and IR electronic specira.

s N o

-

Aquabis(acetylacetonato)nitrosylchromium(l}, [CriNO){acac):(H.0)]

cis-Bis{glycinato)copper(ll) and trans-Bis{glycinato)copper(ll)

Preparation of Zn, Cd and Hg thiocyanales from their respective chlarides
Bis(benzoylacetonato)copper(ll)

Bis (acetylacetonato)oxovanadium(lV), [VOlacac)z]

[MaoOgfacac);]

Hexaammminenickel{lletrafluoroborate,  [Ni(NH:):l(BF:): and determination of nickel content
gravimetrically.

Potassium tris{oxalatofferrate, Ks[Fe(C:04)5] and determination of oxalate using permanganate.
Preparation of N,N-bis{salicylaldehyde)ethylenediamine [salenH;], Co(salen)

Qualitative test of suitable anion and determination of metal content gravimetrically in the above compounds.

Interpretation of ESR and mass spectra of some known coordination compounds.

Course MCH 308: Organic Chemistry

Qualitative Analysis

Separation, purification and systematic identification of the components of a mixture of three organic

compounds {sclids and liquids). Preparation of one denvative of each compound. Use of TLC for
ascerainment of purity of compounds.

31



Multi-stap Synthesis
This exercise should illustrate the use of organic reactions/ diverse conditions and principles for organic
synthesis. Purification of compounds by chrematagraphic techniques.
Photochemical reaction
Benzophenone — benzpinacol — benzpinaceione
Rearrangement
Benzaldehyde -» benzoin — benzil — benzilic acid
Phthalic anhydride —» phthalimide — anthranilic acid — 2-chlorobenzoic acid
Benzophenone —» benzophenone oxime —» benzanilide
Spectral Analysis
Interpretation of pre-recorded UV-Vis, IR, NMR, Mass, Raman spectrum and characterisation of one organic
compound.

Course MCH 309: Organic Chemistry

Patentiomeiry

0 Acid-base titration

Titration of mixture of acids

Redox titrations

Detarmination of redox potential of Fe(lll)/Fe(ll) system

g P

disctivity
Verification of Onsager equation for a strong electrolyte
Determination of dissociation constant of a weak acid
Acid-base titrations
Replacement titration
Solubility of sparingly a soluble salt

0. Basicity of an organic acid

o it L

Spectrophotometry
11. Verification of Beer-Lambert law
1Z2. Determination of pKa of an acid-base indicator such as Methyl Red



M.Sc. SEMESTER IV
LABORATORY COURSE MCH 407
(Effective M.Sc. Chemistry, and Applied Chemistry: January 2020)
Emphasis should be placed on physical principles, reaction chemistry and the technique involved in
experiments. Attention should be placed on stoichiometric calculations and statistical analysis of results. In
regular classes, each student should perform all the expernments as selected by the Department from the

list in the syllabus. In examination, students should be given different experiments or combination of
experiments.

Course MCH 407; Inorganic Chemistry (6 hours; 1 day) Max. Marks 34
Viva voca &
Two or three Experiments based on the following: 28
{a) Speotrophotometric
() Cyelic voltammetric
() Speciral analysis
(i) Course MCH 408: Organic Chemistry (6 hours: 1 day) Max. Marks 33
Viva vooe 3
Two or three Expariments based on the following: 28
{a) Synithesis
(B} Cluantitatve

(¢ Spectral analysis

(iil) Course MCH 409: Physical Chemistry i hours; 1 day) Max Marks 33
Viva vote 5
Two Expenmants based on the following: 28
(a) Chamical Kinatics

{b) Spectrophotometnc

{e) Electronics




Course MCH 407: Inorganic Chemistry

Sectrophotometric Determination

1. Determination of molecular composition of ferric salicilate /iron-phenanthrofine/iron-dipyridyl complex by Job's
method of continuous variation

2. Stability constant of FeSCN" complex

3. Determination of the pH of a given solution by spectrophotometry using methyl red indicator

Modei Experimenits on Cyclic Voltammetry

Acquaintance with cyclic voltammetry experiments involving use of Ka[Fe{CN):]
1. Cyclic voltammograms of Ka[Fe(CN);] at different scan rates

2. Cyclic voltammograms of Ka[Fe(CN)y] at different concentrations

interpretation of ESR, NMR and Thermogravimetric pre-recorded results of known compounds
Pre-recorded spectrum/data shall be provided for their interpretation leading to structure determination of metal ion
complexes with organic ligands.

Course MCH 408: Organic Chemistry
Multi-step Synthesis

Heterocyclic compounds

Phenylhydrazine — acetophencne phenylhydrazone — 2-phenylindole

Quincline from Skraup synthesis

Ethyl acetoacetate — 3-methyl-1-phenylpyrazol-5-one — antipyrin (phenazone)

Benzaldehyde —» benzoin -» benzil —» 5.5-diphenylhydantoin

Benzaldehyde — benzoin -» benzil —» 2,3-diphenylguinoxaline 44/45
Mixed principles
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Quantitative Analysis
Determination of methoxy group
Deterrmination of halogen by fusion or oxygen flask combustion method
Diol groups (ring size in carbohydrates) by periodate oxidation
Spectrophotometric (colorimetric) delermination of glucose by Fehling reaction
Determination of acetone by iodolorm reaction
Determination of vitamin C In drug formulations and in fruits

Spectral Analysis
Interpretation of pre-recorded UV-Vis, IR, NMR, Mass, Raman spectrum and charactensation of one crganic
compound.

Course MCH 409: Physical Chamistry
Spectrophotometry
1. Determination of stability constant of Fe(lll)-salicyclic acid complex

Chemical Kinetics
2. Determination of order of S:04" —I reaction
3. Determination of energy of activation of S,0," —I reaction
4 Studies on the effect of variation of ionic strength on the rate of 820" —|” reaction
5. Ester hydrolysis catalysed by a base
B. Kinatics of acid-catalysed reaction between acetone-iodine

Electronics
7. Voltage measurement with CRO 45,
8. Measurement of e.m.f. with thermocouple
9. To plot the eharacteristic curve of a diode



% Accardance with the New Changed Unified Syllabus Prescribed by the Departrment of
Higher Education, Government of Madbyi Pradesh
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in Accordance with the Lotest Syliabus Prescribed by the Deportment of
Higher Education. Goverpnment of Madhyo Pradesh

PRACTICAL ZOOLOGY

B.Sc. : Second Year

- S.No. | Particulars | Marks Aliotted
1. | Dhssectson | 06
2, Spot retated to evolotion 04
3. | Spornng (4 Specimens, 2 Bones; 2 Slides) | 16
4. | Biochemical fest / Enzyme activiry ik
| 5. | Hecmatological Expenment 05
6 | Viva-voce (4
| 7. | Record 05
R | Colleonon 5
|' B Total Marks | =]
i 1. Dissections of commercially available species of locally aviilable Fishes (Comphter simulation
’.?" techoigue).
| 2. Study of miseum specimens (Vertebrates)
' 3. Study of specimiens of evalutionary importance (Limuduy, Lattmeria, Dianosaurs, Archeepleryx,
: Peripatus, eic.),
4. Osteology : Limb bones and girdle bones of Frog, Vananus, Pigeon and Rabbit.
i & Detection of Protein, Carbohydrate and Lipid | Smdy of activity of Human salivary enzyme,
6. Heematological Experment — RBC and W counting / Blood groupng / Estimation of Haemoglobin
7. Histalogical study of vanous endocrine glands - T. 8, of Thyroid, T 5. of Pituitary gland, T. 8. of
Adrenal glind, T. 5. of Testis, T. 5. of Ovary.
; H, Histological study of Digestive nnd Visceral organk - T. 8. of Stomach, T. §. of Intestine, T. 8, of

Pancreas, T. 8 of Liver, T 8. of Lungs and L. 5. of Kidney
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{5 Femier{ 10), (6) Tibio & Fibula {103,

1C) Fowl : (1) Pectornl pirdie (100, (2) Furcula (10), (3) Pelvie girdle {10Y, (4) Humeru (11,
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(L) Rabbit : (1) Pectotal girdle (| 2}, (2) Pelvic girdle (12}, 3} Humerus (12, {4) Radio-ubna (13),
(5} Fermur (13}, (6) Tibio-fibula (13,

Fhysinlapy

(1) Test of carbohydrate (13) (1) Test of monosacchande (132), (i) Test of disscoharides [ 14y,

(i} Test of polysaccharides {14}, (IX) Test of protedn {14}, (1) Test of far LT, (IV) To study the

cffect of pH on amylase of saliva {14), (V) To huow ihe haemoglobin percentage of own blood (15,

VI To count RBC of own blood {15), (V) To court WHBC of wwn blood (15), (V1T To deteymine
own blood group(17);

L

14

Histologicu) Study of Differcnt Eundocrine Glands 1§~ 1
(1) H.nl:h:ir ‘5, of thyrowd gland (18), (2) Rabbit- V. 1§, of anserior lobe of pimitary gland ( 18),

(3) Rabbil - T 5. of adrenal glanid {15), (4} Rabbit: T S. o testis {1 5), (5) Rabbit T.5. of ovary {18).
Histological Study of Differe nt Visceral Orgony =3
(1) Rabbit - V.S, of kidney (19}, (2) Rabbit - T. 5. of liver (19}, (3) Rabbit . T. §. of luag (19),

(4) Rabhit - T, 5. of pancreas {200, {5) Rabbit: T. 5. of stomach (20), (6) Rabbit - T. 5, ofintestine (20).
Viva-Voce

20~
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Practical Work

The Practical's work wall be as per theory syllebus and the candidates will be required 1o the show the
knowledge of the tallowing :

. Study of freshwater, marine and terrestrial fauna, Major carps, Common stored grain pest and
vegetable pest.

. Water analysis— Dissolve Oxygen, pH, Hardoess, Turbidity.

. Study of Ecosystems and maintenance of Aquanum,

. Study of instrument reluted to Geneties - Centrifuge, FCR, Gel electrophoresis, DNA finger printing.

. Wild Life— Endangered species.

. Life ¢eyele of Silkiworm, Honey Bee, Luc inscct

Distribution of Marks

Spoiting

Analysic of Water

Exercise based on Wild lite
Ecosysiem

Study of [nsruments

problems on Genetics

Life Cyele

Aiva-yeee

practical Record and Collection

—




I Te= Fey
1. TEaFaote WTfeTme LEreshwater Foitne)

=5
(VT (1), (2) NIRRT { 1), (3) Al (1), () BT (2), (5) SaT00 (2), (6) Frereifem (2,
(7) AT (3, (8) Affref it (3), (%) wfamerm giem (3), (10) T2 @), (1) Hifieafera (4 !
(12ysTes (4), (13) shfisa 4
H “"ﬁj?ﬁm'rmlﬂrhm luizng ) 313

(1) FTFREETT (3), (2) TR (5), (3 TRl (5), (4) TR (6), (5) A0 (61, (6) Stz (6,
(7) TR (6), (8) $=gE (7), (9) S (7). (10) w0, (11) Tt (8), (12) Fat (8),
(33 el S (8, (14) FT0 ), (15) 00 (9), (16) S0 (9), (17 Db o, ( 18) e 9), |
(19) Frefram (10), (20) TEmE (40), (21) FewW (10), (X2 UFRIANRTE (1), (23) Tt (11),

(24) =wrs] (1), (25) Tafezsr (11 ), (26) T (12), @) Teoidems (123, (28) A (12),
(29ywEgiwa{12) |

3, TUET WS Ferrstrtal Favna)

(1) FEfem (13, (30 I (1), (3) RN (14, (4) e (14), (5) 908957 (1 4), (6) wonfemeion 1.4,
(7 Rl (15), () SIS £5), (9) T ( 15), (10) il (15, (1) %0 (16), (125 el 16),
(LY TR {16, (L) YETTTT (16, (1S 2ttt (16, (1) s ( 17), (17) weftimmr (17 o
4. AT I (Major Carps) T—18
mmuﬂ}gﬂhﬂﬂﬁmnnmﬁﬂfammu&;r
3 ﬁ!’!ﬁf{f’emlj 18 —23 1
(A) ﬁﬂmllﬁ-—ﬂjmmmfuﬂﬁﬂmﬁﬂﬂ (2) S S (1),
(3 STERIETIIs W= (19), (4) 51 (20) |
(B) Wikl =5 g — (1) S5 FTR0E = (21), () S 5 it 12 D). 3y Tt e (22 )
b, FE TETETT {Water Analysis) 12-24

-~

L3—17

el

1

(1) e 5 ol gt stfriT o awEE o (22), unmwﬁﬁqﬁmmmm}. 0
(008 - T, i g e o - O S (23), (V) S e IR TET (24 )

7. Tafiger wififarie v | Different Eenyitem) 24 —26
(Ty FErmmery yiefes o= (24), () = ot Pt ¥ (2.5), (I et e femnfores v 26) |

N, PETET W] YRS (Muodnicrance of Agpunrium) IT-28

9. SR el T (Teebnlgies Relaied to Guaelfos) 9~ 32

(1) TPRRIRRERT (29}, (238 v . PR et 30, (3) el oo W (31), (4 B (31,
(5) e (325

1), o= o (Wild Life) 33 =36
TR T S He e — () TR (1), (2) W a), ) TR i (34, ) wwebernd 35,
(S) WA W (35), (6) W (35), (T) 2 3o wed (36), (8) e (16), (9) 2 faman

1L, AT R (Life Oviele)

3T 41

(1) 1T (370, (2 FT I (3R), (3) S (40| ]
12, WrETeTEes T (Genetleal Questions) 41— 40
» ®iftEss UyAEreT (Viva - Voce)
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PRACTICAL EXAMINATION SCHEME

Ehisicibution of Marks
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. AlpweFing)

& BryoghytaPreridophym
A Ciymmnspenms

4. Anatamy wnd Morphology
&, HF'IZI"IIIFIE fOE=Ly

i, VivaVoure

1. Sieicuitmnnlly

Totul Marks
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CONTENTS

.i":-'lllrl!lr i velipelilive stitiétiise 8F Hodharr bl prepaming tempomry elide

J:.l;lr.'l‘l'rrrl'irn

. Siudy ol vegeiative siruciure of Cidoganinm by preparmg demporary slilde
Study 0f ses-oegans of macrandrous and nannandniis speeles of el by prepliciip tetsporary slide
. Sy of vepermtive itmture of Chara by preparing temporary slide.

, mtudy of sev-organs of Ok by prepurang teanponry sl

. Sludy of vegetwivve siructure of §ounciers by peeparing bemporry shice

, Sy of sex-organs of Thuckeria by, preparmg temporory akido.

, Sty of vejetative striuchiore of Sctocarpng By prepuriog termporiry nhide,

, Shuwdy ol aseied] sivd sexual reprodoctive structures of Betacarps by preparing mporary shide.

Smghy of vegeabivg ditactuee F Polidploopie by preguoning Walporery shide

Study of ihwge by prepunng lempoeary slide.

Srudy of M by preparing tmporery #lidi

Study of Yeast {Saorharpmyres) by prepacng femgrary slide
Study of apothecium af Pexia by preparing temporary slide
Sauichy of Muccinia by prepirmng lemporiey sllde,

Studly of Aitermavio by preparing temporary ifie;

Studdy of exvernal morpholopy of Ricea thallhs.

Study of nnatomy of Riceiz thallus by preparng tesporary alide.

Siudy of e -orRan bl LTI b proparing slide of matre Biceis el s
Sty of ixternal mocphology of Mepchintin thallus

"?-nu!'r of -nmatomy ol Aercfantie thallug By prejiring emporsry slide,

5|;_._h. of gemma cup by proporm shde of Murchantis taliuy

 Sindy of asesdual and sexunl reprodpctive skrpetirss of Palyaiphonis by prepanng fempary slide
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44 Sindy of male sex-cegars by propammg shide of antheridinphore of Morchati

& Spudy of female se-trimg b preparing shide of archesonicphore of Manc et
i Gtudty 0f sporophivie of Mttt by preparing slide.

1= Grudy of extermal morphology of Anthocerm thinl fus

i1, Snady of anatomy i mtheg i thallus By pregaring lemporary blids

s Suidy of sexv-organs by preparing slide of mamre thallus ofF dAnthocems

1. Study of sporophyie of Anthocens by prepanng slide

51 Seudy of sxremal momphology of Polvirichum plant

13, Srudy of snatomy of shiawne of Politricimm by prepanng wmporary shde.

13 Seudy of anatonmy of leaf of Polviricluem by prepanng temparary slide

I4
14
s
IS
|&
lin
i
I*
'I"‘|'
17

14, Spudy of ses-orghndby prepunng emporry shide of 1.5, of head of male and fomeke bronches of Pafvncium, 18

Preridophyia

35 Swdy of anatomy of stem of Lyeppodium by preparing temporary slide
16 Study of regroductive structures by preparing slide of strobilus of Lyeapoatiumy,
7. Study of matouy of rhizophors of Selaginelia by propinni femponiry- wide.

i Study of snatormy of stem of Selaginedla by preparing lemporary siide.
%, Smady of spore producing organs oF Selagingila by prephring témparasy stide.

4y, Study of external morphclogy of Eguisefum plant,

11, Seudy of internul sruchare of azral stem (Branch) of Equlsetum by prepirmg lempovary slide,
47 Sty of apore producimg ofna of Fguicemm by preparing iemporary shide.

43, Study of anatomy of petiole of Marsiles by preparing temporary shide

14, Seudy of mnatormy oF izome of Marsilea by prepari g terporary slide

15, Study af spore producing organ (sporecarp) of Morsifea by preparing tesnpacary slide.

a6, T studhy pricnury imternal strocture of sormal young oot of Cyeak bry preparing the shide
17, 'To study the internal strocture af narmal ald root of Crvas by preparing the slide

AN To whidy the internn] stroctiire of coralloid root of Cyeas by preparing slide,

19 To stody the miemml strectire of leafet of Creas by preparing the Slide.

&b, To study, the internal structure of raches of Cyear by prepaning the alade.

51. o stiaily e primary intemal stroctire of yousg root of Pimis by preparing the shde

7, Tn stusky the miemal structare of old root of Plaus by preparing thie shide,

25 Fo studv the prirnary internul sirctire of young long shoot (stem) of Pl by pripenng the slide,

5. To sy the internal srencrare of old kg shuod {xen) of P by proparing the slide.
S5 Tosmdy thi infernal suctmre of dwir shoat of Pisus by prepening the aikde,

=ty, To sty the intermil strucure of normal leaf (needie) of Pine by prepanng the shide.
£7. Ta diudy the inmemal structune of root of Ephedbe by proparing the slide

3K, T sdy the inferml sinsctre of young siem of Ephedie by preparing the shde

59, Toutndy the internal siructize of old stem of Eplrecra by preparng the shide.

mll, To atudy the intermal sirachure of lesl of Epbedra by preparing the slide

Anatemy of Haote, Steos and Ledves of Snpiospe e Plaiits

61, Toprepareand sy lmporary slide of tmmsverse sevtion of s normn ] monoeot { Maiee ) ros
62, Topreporoand study bempornry slide of mansverss sectionof & normal dicod{ G ) foot

b4, Torprepare wd stiady tensporary slide of manaverse section af a dical { Sigar beet) ot s howing snmmnlous

{ahrcmal  sgoondary growih
44, Toprepdars and sudy temporpry slide of ransverss sestion of o normal manosst {Maine i

L Torprepate s sisds tempomry slide ol transvene section of o motocot { Dirmcaema) siem Adwmg angimd oo

fir: Ty propare wnd sty tlompomry alide of manrsverse section of a nonmal dice [SuniTower) em

87, Toprepure sivd stody teiporary alides of trangveme sections of diooi (Aigmmale Nveranthes, Soerfunsid,

laprademia, Solvodara: Aclyranthery siems show ing snamaboun | Aboormal}sscomiary growih
B, Topmopare sl stody empdnary ol ido of vertical section of isokibaiera] monocot { Mzize ) fea
b T preguse anil study \empininy alide of virtiicnd section of dorsivenimal dicot | Mangoe) leal.
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EXPERIMENTS

L A sl T b il ity
oAy ol THNpeeal Topus ol Ty
Tiiae, Typen of orlls, Vincular tssue, Posirion of the compo:
nenss of dhie vaseular bodied, Typei of vascale bundles
K ey = Salahy < Pakisrmnl Sl raabarem f Hiq, Stam ann
Bl
I Preparition und wly of dontde siumed ‘emporury sideol the
T. 5ol yoing mal if Sunflowes;
% Prepaaticn snd sedy of double meined 1empesiey alideof the
TU5 al Ayarigia tool.,
%, Preparation snd stady of deuble stained wmwperry slideof te
T 5 of semoof Sunfiowes, _
4 Prepamtion ond study of doohls stoknéd pempobary alide af the
T 8. sl Cacurliitg wem,
5. Preperation nod sudy of dorhle siined remparnry alide of te
T. 5 af Maive stem, I
6. Prepasadeon and sudy of double sialnel smperary slide of the
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