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INSTRUCTIONS MANUAL 
FOR 

Efficiency of electric kettle/heaterlelement 

Apparatus required 
Electric kettle, A kit inbuilt with AC voltmeter 0-250 volts, and AC ammeter 0-1. amps, AC variable power supply thermometer and instructions manual. 
Theory: 

Suppose a current I ampere flows through an electric kettle when a voltage V volts applied across it. 

Input electric power = VI watts 

If a temperature of a known mass (m) of water taken in the kettle rises through T°C in time t seconds, then heat gained by water (H) = mST calories Where m is the mass of water, S is the specific heat of water (S for water is =1) and Tis the temperature 
Therefore H mnT 
f M is the mass of the kettle and S is the specific heat of the material of the kettle, then heat gained by the kettle (H) = MST 
Where M is the mass of kettle, S is the specific heat of kettle material and T is the 
temperature. 

Total heat gained by water and kettle H = mT+ MST = T (m + MS) caloriess 

Work done by the kettle in timet 
W= JH = 4.2 T(m + MS) joule 

4.2T (m+MS) 
Output power 

4.2T (m+MS)x 100 Efficiency of the electric kettle n = 

txVI 

Procedure

Connect the two pin plug of electric kettle with two pin socket of the kit. 

Find the weight of kettle with the help of a spring balance. 
3 
2 

Take a known mass of water in the glass beaker. 
Suspend a thermometer in the water taken in the glass beaker and note 
the initial temperature. A hole is provided on the top to insert thermometer
Switch on the instrument and pass some electric current by varying the 
variable knob (the voltage and current will starts in the meters after 

A 

5 



rotating the potentiometer at some forward position) and simultaneously

start the stop watch. 
There is appreciable rise in the temperature of water and kettle. 

Note the readings of voltmeter and ammeter 
Switch off the instrument and simultaneously stop the stop watch. 

Note the final temperature from the thermometer. 

6 

8 
9 

Calculations 

ampere 
volts 

Ammeter readings 
Voltmeter readings 
Input electric power 
Time for which current 

VI wattsS 

t secondds is passed 
Mass of electric kettle, M = 

Mass of water in kettle,m= 
Rise in the temperature 
Of water & kettle 

gram 
gram 

T °C 

Specific heat of water 

Specific heat of the material 
of the kettle S 

4.2T(m+MS) x 100 Efficiency of the electric kettle n 
tx VI 

--% 

Similarly find the efficiency of the kettle at the different voltage and current 

by adjusting the knob and find the mean efficiency. 

Result-efficiency of electric kettle ---- % 
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INSTRUCTIONS MANUAL 
FOR 

SCHERING BRIDGE 

EXPERIMENT:-- Measurement of unknown capacitance using Schering bridge. 

MAIN FEATURES OF THE BRIDGE:- 
R1- Three decade resistance dials having value 10x10002, 10x1002 and 
10x102 
R2Two fixed standard resistances having value 1000 ohm & 100 ohms. 
Ra Single decade resistance dial having value 10x1002.

C-Unknown capacitor. 
C2Fixed standard capacitor having value 0.01uf (loss free) 
CaSingle decade capacitance dial having value 10x0.001uf. 

Teminals are provided for external connections to connect unknown capacitor, 
AC supply and head phone 

FORMULA USED 
C R/ R2xC2 

W here R1 & R2 are known standard resistance and C2 is a known standard 

Capacitor 

PROCEDURE 

Connect the oscillator 1khz with the terminals marked supply, unknown 
capacitor with the terminals marked unknown and head phone with the 
terminals marked D 

2 

1 

Set the resistance dial Ra to zero position and also set capacitance dial C3 to 
zero position. And also set R2 at 1000 ohms. 

3 Now adjust the decade resistance dial Ri to minimize the sound in the head 
phone. 

4 Note the value Ri, R2 and C2 and calculate the value of unknown capacitor 
using above formula. 

5 Repeat the same experiment on another value of R2 say 100 ohms. 



ADDITIONAL EXPERIMENT 
To determine the dissipation factor of a capacito. 

FORMULA USED 

D oCRa 

where o = 27f 

C= capacitance of a capacitor 

R3= Series resistance of a capacitor representing the loss in the capacitor. 

F frequency of oscillator which is 1KHz. 

PROCEDURE 
Without disturbing the setting of the bridge introduce some 

resistance say 500 ohm from resistance dial R3. There will again be some sound in 

the in the head phone. Now adjust the capacitor dial Ca to minimize the sound in 
the head phone. Calculate the value of dissipation factor or power factor using 

above formula. (With only R2 at 1000 ohms) 



INSTRUCTIONS MANUAL 
FOR 

MAXWELL INDUCTANCE BRIDGE 
(Inbuilt oscillator and digital null detector) 

EXPERIMENT- Measurement of a unknown self inductance using Maxwell 
Inductance Bridge. 

MAIN FEATURES OF THE BRIDGE 
P-Three decade resistance dials having value 10x1002, 10x102 and 10x12 
Rthree fixed value of resistances100ohms,200 ohms and 400 ohms. 
L1Fixed standard inductance having value 20 mH 
L2-unknown inductance. 
R1-Continuously variable resistance 0 to 100 ohm for impedance matching in dc 
arm. 

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

FORMULA USED 

L2 (R/P) x L1 

Where R and P are known standard resistances and Ly is a standard known 
inductance. 

PROCEDURE 

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

2 Set the resistance dial R at 100 ohm position. 
3 Now 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 Li, P and R. and calculate the value of unknown inductance 

using above given formula. 
5 Now repeat the above procedure at different value of resistance R and 

calculate the unknown inductance again. 

NOTE -VALUE OF UNKNOWN INDUCTANCE IS 10 mH 



L.C.R SERIES & PARALLEL RESONANCE CIRCUIT 

-:THEORY:- 

The phenomenon of resonance occures only in A.C circuits containing 
inductance (L) and capacitor (C ).The circuit also contain resistance 

(R) which may be the effective resistance of the coil itself or a 

resistance delibrately introduced in the circuit to create some desired 

results. 

The circuit containing the above parameters may behave as an 

inductive circuit or capacitive circuit when connected across an A.C 

supply. However, when the supply frequency is such that inductive 

reactance is equal to capacitive reactance, the circuit behaves as a pure 

resistive circuit and current supplied to the circuit is in phase with 

supply voltage. This phenomenon is called resonance and the frequency 

at which this phenomenon occurs is called resonant frequency. 

Thus, the phenomenon by which in an A.C circuit, at a particular 

frequency, inductive reactance becomes equal to capacitive reactance 

is called resonance and the frequency at which this phenomenon occurs 

is called resonant frequency. 

The component L and C may be connected in series or in 

parallel, accordingly they are known as series resonance circuit and 

parallel resonance circuit respectively. 



SERIES RESONANCE CIRCUIT: 
In scries resonance circuit an inductor and capacitor are connected n 

scrics actoss an A Csource as shown in fig The frequency of the supply 
source can be varicd. At any given frequency (f). 

XL 2TL 
1 XC 2 TICE 

Zs =R2 (XL XC 

C R 

UUWw.m ww. 
SERIES RESONANCE 

-RESONANT FREQUENCY: 

The frequency at which an LC circuit shows resonance i.e the resultant current 
drawn by the circuit comes in phase with the source voltage is called resonant 

frequency. If f) is the resonant frequency. than in LC series circuit, the 
condition of resonance is obtained when

XL = XC 

2TtfL2Tc 



-:PROCEDURE 

(1) Make the connection as shown in fig. 

Give the input signal from function generator. 
(2) 

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

(4) At the point where the milli-ammeter reading goes maximum 

note down the reading of L,C and calculate the frequency. 

(5) Now repeat the procedure and at that time note down the reading 

of milli-ammeter and frequency of function generator each time. 

(6) Now plot a graph between frequency (f) and milli-ammeter. 

The curve plotted between current drawn by the series resonance 

circuit and suppl frequency is called resonance curve of series 

resonance circuit. 

F 



-:PARALLEL RESONANCE CIRCUIT : 
In parallel resonance circuit an inductor and capacitor are connected in 

parallel across an A.C source as shown in fig. The frequency of the 

supply source can be varied. If the frequeney of applied voltage is 

equal to the natural or resonance frequency of LC circuit, then electrical 
resonance will occur. Under such condition, the impedance of the tuned 

circuit becomes maximum and circuit draws minimum current from the 

source. 

R 

w 

PARALLEL RESONANCE 

L- 

-RESONANT FREQUENCY 

The frequency at which an LC circuit shows resonance i.e the resultant current 

drawn by the circuit comes in phase with the source voltage is called resonant 

frequency. If ( f) is the resonant 
frequency, 

than in LC series circuit, the 

condition of resonance is obtained when 

f27LC 



-:PROCEDURE:
Make the connection as shown in fig. (1) 

(2) Give the input signal from function generator 
aw vary the input signal slowly from function generator. 

(3) 

(4) 
note down the reading of L,C and calculate the frequency. 

At the point where the milli-ammeter reading goes maximum 

Now repeat the procedure and at that time note down the reading (5) 
of milli-ammeter and frequency of function generator each time. 

Now plot a graph between frequency ( f) and milli-ammeter. (6) 

The curve plotted between current drawn by the series resonance 

circuit and supply frequency is called resonance curve of series 

resonance circuit. 

F 
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INSTRUCTION MANUAL 
FOR 

TRANSISTOR CHARACTERISTICS APPARATUS 

Omega Transistor Characteristics Apparatus has been designed to plot the Inpu, Output & 
Transfer Characteristics of PNP & NPN transistor in common emitter and common base 

configuration. 

The transistor comprises of the following built in parts: 

1. Two continuously variable, overload & short circuit protected DC Regulated Power 

Supplies of 0-1V & 0-10V. 

Specifications: 

Input Voltage 
Load Regulation 
Line Regulation 
Ripple 
Protections 

:230V1 0% AC, 50Hz 
: +0.2% 

:t0.5% 
: Less-than 3mV R.M.S. 

Against Short Circuit & Overload. 

2. Four Meters are mounted.on the front to measure Voltage & Current and connections are 

brought out on 4mm Sockets. 

Specifications Of Meters 

Type Parameter Range Resolution AccuracyY 

Round Moving Coil DC Voltagge 0-1V DC 0.02V +2.5% F.S.D. 

Round Moving Coil DC Current 0-250 A/25mA SuA/0.5mA +2.5% F.S.D. 

25mA 0.5mA +2.5% F.S.D. 

3. Two transistors one PNP & another NPN are placed inside the cabinet & connections are 
brought out on sockets. 

1/10 



PROCEDURE 

PNP COMMON EMITTER CONFIGURA TION: 

Input Characteristics: 

Connect the circuit as shown in the figure. Keep the meter selector switch towards 250uA range. In the connections Collector Bias as well as the base bias both are negative with respect to emitter. 

WIRING DIAGRAM FOR PNP cOMMON EMITTER cONFIGURATION VeE 

1V 250uA 25mA 10V 

oUTPUT 
04V DC - DO OUTPUT 

DC 

T 
vOLTAOE 

VOLTAOE 

PNP TRANSISTOR 

1. Adjust collector to Emitter Voltage VcE (0-10V DC Power Supply) at some suitable value 
(say at -0.2V) and keep it fixed. 

2.y Adjusting input supply VBE (0-1V DC Power Supply), set the base current to 20uA. 
Note down base to Emitter Voltage VBE. Now increase VBE in small steps and every time 
note down the corresponding base current lg. 

3. Repeat step no.1 & 2 for other values of Vce (say -2V, -6V). Note down all the 

observations in the following table. 
2/10 



TABLEE 

S.No. Base Voltage Base Current l3 in uA 

VCE-2V Ve-6y VBE (Volts) VCE-0.2V 

2vof 2 0S 
. 4 vlt 
3. 
4. 

5. 

4. Plot graph by taking base voltage VBE along X-dis and base current la aBóng Y-axis. 

SDrawa tangent to VBE-l curve & determine its alope. The reciprocal of the slópe gives 
the values of input resistance of transistor. 

INPUT CHARACTERISTIC� 

VBE (V) Output Characteristics: 

1. Set Collector Voltage VcE to 0.4V. 

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

corresponding Collector Current le. Gradually increase the Collector Voltage (VcE) in 
small steps (i.e. make it -2V, -4V, -6V,. 8V) and note down the corresponding 
values of Collector Current Ic keeping the Base Current Ie constant. 

3. Repeat the steps 1& 2 for other values of Base Curent Ia (say S0uA, 75uA) and note 
down all the observations in the following table. 

3/10 



TABLE 

S.No. Collector Voltage 
Collector Current IC in mA 

VCE (V) IB 25uA IB 50uA I=75uA 

L. 

3. 

4. 
5. 

4. Plot a graph by taking collector Voltage VCE along X-axis & Collector Current Ic along 

Y-axis. 

5. Draw a tangent VcE - Ic curve and determine its slope, reciprocal of the slope gives the 

value of output resistance of transistor. 

OUTPUT CHARACTERISTIC lg 75uAA 

lg 50uA 

lg 25uA 

VCE (V 
Transfer Characteristics: 

1. Adjust the collector Voltage at suitable value (say VcE4V) and maintain it fixed. 

2. Adjust Base Current Ig to a suitable small but measurable value by adjusting 0-1V DC 
Power Supply and note down the corresponding Collector Current Ic. Increase Ig in small 

steps and note down the Collector Current lc each time in the shown table. 

3. Plot a graph by taking Base Current Ig along X-axis and Collector Current lc along Y- 

axis as shown. The slope of the graph gives the value of Current gain B. 

TABLE TRANSFER CHARACTERISTICS 

S.No. COLLECTOR 
CURRENT 

BASE 
URRENT 

. 

4/10 
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PNP COMMON BASE CONFIGURATION: 

Input Characteristics: 

Connect the çircuit as shown in the figure. Keep the meter selector switch towards 25mA range. 
In the connections Collector Bias is -ve with respect to Base & Emitter bias is +ve with respect 

Ao Base. 

WIRING DIAGRAM FOR PNP COMMON BASE CONFIGURATION 

1V 25mA 25mA 10V 

ouTPUT DC OUTPUT 
MOV DC VDO 

ET 
vOLTAOE 

vOLTAOE 

PNPTRANs1STOR 

1. Adjust collector to base voltage VcB (0-1V DC Power Supply) at some suitable value 

(say at -2V), and keep it constant. 

2. By adjusting input supply (0-1V) set the Emitter Current to a small but measurable value 

say SmA, note down the corresponding Emitter to Base Voltage VEB. Increase VER in 

Small steps and note down the corresponding Emitter Current IE. 

3. Repeat the step no. 1& 2 for other values collector voltages (say -6V, -8V, etc). Note 

down all the observations in the table shown. 

4. Plot the graphs by taking Emitter-Base Voltage VEB along X-axis and Emitter Current le 

along Y-axis. 

. Draw a tangent to VEB - IE curve & determine its sBlope. The reciprocal of the slope gives 

the value of input resistances of transistor. 
5/10 



TABLE 

S.No. Emitter Voltage Emitter Current Ig in mA 

VCB-6V VCB= -8V 
VEB (Volts) VCB=-2VV 

. 

3. 
4. 

5. 

INPUT CHARACTERISTICS 

Output Characteristies: VEB ( 

1. Adjust the Emitter Currentlp to a suitable value (say 10mA) by adjusting 0-1V DC 

Power Supply. 

2. Set Collector Voltage VcB to 0.4V and note the corresponding Collector Current lc. 

Gradually increase the Collector Voltage in small steps (i.e. make it -2V, -2.4V, -4V, . 

-8V) etc) and note down the-corresponding. values of Collector Current Ic keeping the 

Emitter Current I� constant. 

3. Repeat steps 1 &2 for other values of Emitter Current Ie (say 15mA, 20mA etc). Note 

down all the observations in the following table. 

4. Plot a graph taking Collector Voltage VcB along X-axis & Collector Current Ic along Y- 

axis. 

5. Draw a tangent on a VcB -lc curve and determine its slope, reciprocal of the slope gives 
tne value of output resistance of transistor. 

6/10 



TABLE 

Collector Voltage| 
Collector Current Ig in uA4 

S.No. 
IE = 15mA I 20mA 

VCB (Volts) IE = 10mA 

4. 

S. 

OUTPUT CHARACTERISTIC 

le 20mA 

lg- 15mA 

le10mA 

Transfer Characteristics: VCB (V 

1. Adjust Collector Voltage at suitable value (say VCB=4V) and keep it fixed. 

2. Adjust Emitter Current Ie to a suitable small bur measurable value by varying 0-1V DC 

Power Supply and note down corresponding Collector Current lc. Increase l� in small 

steps & note down the Collector Current Ic each time to be put in table here under. 

3. Plot a graph by taking Emitter Current Ie along X-axis and Collector Current Ic along Y- 

axis. The slope of the graph gives the value of Current gain p. 

TRANSFER CHARACTERISTICS 

TABLE 

COLLECTOR 

CURRENT 
S.No. BASE 

CURRENT 

|1. 
2 

3. 

7/10 
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NPN COMMON EMITTER CONFIGURATION: 
Input Characteristics: 

Connect the circuit as shown in the figure. Keep the meter selector switch towards 25OuA 

range. In the connections Collector Bias as well as base bias both are positive with respect to 

emitter 
Proceed in the same manner as in case of PNP common emitter characteristics & tabulate the 

results in the same type of table. Plot the graph as shown. 

WIRING DIAGRAM FOR NPN COMMON EMITTER CONFIGURATION 

1V 250uA 25mA 10V 

DC OUTPUT Dc OUTPUT 
04VDC 4V DC 

ET 

voLTAOE vOLT TAOE 

NPN TRANS4STOR 

W 
Output Characteristics: 

VBE () 
Proceed in the. same manner as 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 = 75uA 

s- 50uA 

B25uA 8/10 

VCE V) 



Transfer Characteristics: 
Proceed exactly in the same manner as in case of PNP common emitter characteristics & plot a 

graph as shown in figure. 

TRANSFER CHARACTERISTIC 

ls (uA) 
NPN COMMON BASE CONFIGURATION: 

Input Characteristics: 

Connect the circuit as shown in the figure. Keep the meter selector switch towards 25mA range. 

In the connections Collector Bias is positive with respect to Base & Emitter Bias is negative with 

respect to base. 

WIRING DIAGRAM FOR NPN COMMON BASE CONFIGURATION 

25mA 25mA 10V 
1V 

DC OUTPUT 

AYOC 

LTAOE 

vOLTA 
MPN TRANSTOR 

Froceed in the same manner as in the case of PNP Common Base Characteristics & tabulate the 

results in the same type of table. Plot a graph as shown. 9/10 



INPUT CHARACTERISTICS 

VBE (V)- 

Output Characteristics: 

Proceed in the same manner as in the case of PNP Common Base Characteristics to tabulate the 

results in the same type of table. Plot a graph as shown in the figure. 

OUTPUT CHARACTERISTICS lE 20mA 

Te- 15mA 

le1OmA 

VCB ( 

Transfer Characteristies: 

Proceed exactly in the same manner as in case of PNP Common Base Characteristics & plot a 

graph as shown in figure. 

TRANSFER CHARACTERISTIC 

le (mA) 

STANDARD ACCESSORIES 

.Ten single point patch chords for inter connections. 

10/10 
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INSTRUCTION MANUAL 
FOR .Sc1 F.E.T. CHARACTERISTICS APPARATUS 

FFET Characteristic Apparatus has been designed to plot Mutual characteris- 
tics&Drain characteristics. 
The instruiment comprises of the following builtin parts:- wo continuously var iable DC regulated power supplies of 0-5V and 0-16V are provided 

in ME 535, ME 535D & ME 535P. Input Voltage 
Load Regulation 
Line Regulation 
Ripple 
Protections 

. 

. 

230 V +10% AC, 50 Hz 
t0.2% 
0.05% 
Less than 3 mV R.M.S. 
Against Short Circuit & Over Load Three meters to measure voltage & current are mounted on front panel & connections 

brought out on Sockets. 

(i) 
(1i) 

Analog moving coil round meters in ME 535. 72mm deluxe type acrylic square meters in case of ME 535D 3.5 digit LED digital panel meters in case of ME 535P. 
Spccifivations of Meters 
Type Parameter Range P.esolution AccuracyRound Moving Coil DC Voltage 0-5V DC 

0.1V DC 
+2.5% F.S.D. 
+2.5% F.S.D 
t2% F.S.D. 

0-15V DC 
0.25V DC Squaie Moving Coil DC Voltage 0-1V DC 
0.1V DC 

$2% F.S.D. 
2.5% F.S.D 

.0-15V DC 0.25V DC Round Moving Coil DC Current| 0-15 mA 0.25m Square Moving Coil DC CurreniU-15 mA 
DC Voltage 0.25mA 12% F.S.D. 3.5 Digit LED 

0-19.99V DC 0.01V DC 0.56 2 Digits 
0-19.99V DC 0.01V DC 0.5%2 Digit 3. Digit LED DC Current 0-19.99mA 0.01 mA 0.5% 2 Digits 

FET/ JFET(BFW 10) on sockets. 

NOTE: Model No.s ME 535D &ME 535P are in special type Tappered Shaped Powder Coated Rust proof steel cabinet for better viewing Angle. 

PAGE NO. 1/ 2 DOC S35 
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,1HEORYY
he Field Effect Transistoi or Junction Fiold Effoct liansistoI is fabricated by using monolelli silicon leclunoloyy. This devico compiises of ligl: input resislance as compared to bipolar tiaiisislor. 

DRAIN CHARACTENISICS: 
Thhese are the curves between diain voltage (VDS) and thain cinent (ID) for different values OI yale vollage(VGS) 

PROCEDUNE 
Make the connection as shown in fig.1. 

0-15V aFw10 
DC P.3 

Switch on the inslrument & adjust yale v supply voltaye (VGS) to O volts. 
2 

16v 

FIG NO.1 Initially keep VDS 0 volts and note down 
the drain current (D). 

. 

VaS=OV 

VGS 
vGSe 

4. Increase VDS in the step of 0.5 volts and inole down lhe ID. 
VG$-3v 5 Malke VGS=-1voll and iepeat steps 3 4. . 

ncrease VGS in tlhe step of -1voit a1d iepeal sleus 3 &4. 
VDS, AIS. 
FIG NO. 2 Plot a giaph belween VDS and iD ior dilierent values of VGS by taking VDS along X-exis and ID äiunyYaxis as shown in fig.2. 

TRANSFER/ MUTUAL CiiARACI ERISiiCS: 
VDS 

CON8TANI Adjust VGS to O volts and note down diain cunernt (1D) . 

Increase VGS in the slejp of 0.5 volts keeping VDS 
constant and nole down ID. 

9. 

--vGs vOLTS] 00 

FIG NO. 3 Increase VDS in the step of 1V and repeat steps 3 &4 for 
different values of VDS. 

10. 

11. Plot a giapti belween VGS & 1D for dilfeidnt values uf VDS as sliown in fig.3. 

SIANDARU ACCESSORIES 
Set of Nine Single Poinl patclhcoids lor interconmectiots. 1 
lnsluction Manual. 2 

CA MANUALI 535 HL.T. CHARACIERISTI:S APPARA1TUs 
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INSTRUCTION MANUAL FOR VERIFICATION OF LOGIC GATES 

AIM : To study or verification of logic gates for AND, OR, NAND, NOR, NOT 
CAT6S 

INSTRUMENTS COMPRISES OF FOLLOWING BUILT IN PARTS 

1. Two input AND, NAND, NOR, OR, and Single input NOT gate. 

2. Two logic inputs for Logic 0 and 1. 

8. One output p 
THEORY 
Gat�s are digital circuits because input and output signals have only two states either low 

(0) or high (1) 
OR GATE : An OR gate has two or more than two inputs and only one output which 

is equal to the sum of all inputs as shown in fig. (a). According to truth table apply 

different inputs A&B and verify the outputY. 

1. 

Truth Table 

Output Metre 

Y A+B 
Inputs 

1 B 
A 

Y=A+B 
3 5V 

B 5V 
5V 

Fig. (a) 7432 

AND ATË: ÅiÁND gats has two or more than twr inputs and only one output 
2. 

which is equal to AND products of all the inputs as shown in fig. (b). According to 

truth table apply different inputs A&B and verify the output Y. 

Truth Table 
www.e 

Output Metre 

Y= A.B 
Inputs 

A 
B Y = A.B 

B 

2 
5V 

Fig. (b) 7408 1 

NOR GATE : NOR gate actually means NOT+OR. It has two or more than two inputs 

3. 
but only one output which is the compliment (inverter or NOT) of the OR Gate or sum 

of two or more inputs as shown in fig. (c). According to truth table apply different

inputs A&B and verify the output Y. 
Truth Table 

inputs 
(utput Metre 

Y= A+B 2 A 

A 
Y = A + B 

B 
3 7402 Fig. (c) a****** 
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In Accordance with the New Changed Unified Syllabus Prescribed by the Department of 

Higher Education, Government of Madhya Pradesh 

Shivalal 
PRACTICAL Z0OLOGY 

B.Sc.: First Year 

PRACTICAL EXAMINATION SCHEME 
Max. Marks 50 

Practical Work 

The practical work will be based on theory syllabus and the candidates will be required to show the knowledge of the following 
1. Study of museum specimens and slides relevant to invertebrates studied in theory. 2. Mounting: 

(a) Prawn statocyst 
(b) PilaCtenidium/radula/osphradium 
(c) Earthworm-Septal nephridia 
(d) Mouthparts of insects. 

3. Dissection/Demonstration: 

(a) Earthworm-Digestive System, Nervous System, Reproductive System 
(b) Prawn-Nervous System, Appendages 
(c) Pila-Nervous System. 

4. Exercise related to frog and chick embryolo 
5. Exercise related to cell biology:. 

(a) Squash preparation of onion root tip 
(b) Stages of mitotic and meiotic cell division 

(c) Special types of chromosomes. 

Distribution of Marks 

S. No. AE Particulars Marks Allotted 
1. Dissection 08 

Spotting 
Mounting 

6 
3. 

04 
Exercise related to Embryology 04 

5. Exercise related to Cell Biology 04 
Viva-Voce 

04 
Practical Record 05 
Collection 05 

Total Marks 50 

********s****svsos***********************************************ea***as Ra 



CONTENTS 

Page No. S. No. Experiments 
10 Study of Museum Specimens and Slides 

(1) Euglena (), (2) Noctiluca (1). (3) Typanosoma (1). (4) Leishmania (2), (5) Giardia (2). (6) Entamoeba 
histolytica (2), (7) Sycon (3). (8) Euplectella (3). (9) Hylonema (3), (10) Physalia (3), (11) Obelia (4), 
(12) Pennatula (4), (13) Tubipora (4), (14) Corallium (5), (15) Fasciola hepatica (5), (16) Taenia solium 
(5). (17) Planaria (6), (18) Ascaris (6), (19) Nereis (6), (20) Hirudinaria granulosa (7), (21) Palaemon 
malcolmsonii (7). (22) Sacculina (7). (23) Pila (7). (24) Loligo (8), (25) Octopus (8), (26) Asterias (8), 
(27) Bipinnaria larva (9). (28) Brachiolaria larva (9). (29) Balanoglossus (9). 

Mounting 

1 

10 -12 2 

(A) Statocyst of Prawn 

To take out the statocyst of Prawn, mount it and study that. 
(B) Ctenidium, Osphradium and Radula of Pila 

10 To make the temporary slide of ctenidium of Pila and study it. 
To make the temporary slide of osphradium of Pila and study it. 
To take out the radula of Pila. prepar a temporary slide and study it. 

(C)Farthworm Septal Nephridia 
To take out the septal nephridia from Earthworm and study it. 

(D) Mouthparts of Insects 
To take out the mouthparts of cockroach, prepare a temporary slide and study it. To prepare a temporary slide of head and mouthparts of house fly and study i. 
To prepare a temporary slide of head and mouthparts of buterfly and study it 

10 

12 

13-16 
3. Dissection/1Demonstration 

(A) Earthworm (Pheretima posthuma) 
To dissect out the alimentary canal of Earthworm and study that. 
To dissect out the reproductive organs of Earthworm and study that. 
To dissect out the nervous system of Earthworm and study that. 

(B) Prawn 

13 
13 
4 

14 
To dissect out the nervous system of Prawn and study that. 
To take out the appendages of Prawn and study them. 

14 
(C) Pila 

16 
To dissect out the nervous system of Pila and study that. 

17-19 
4. Embryology of Frog and Chick 

(A) Frog-Embryology
(1) Ovum (17), (2) 2-Celled Stage (17), (3) 4-Celled Stage (17), (4) 8-Celled Stage (17). 
(5) Morula Stage (17), (6) Blastula Stage (1 ), (7) Hatched Tadpole Larva (18). 

(B) Chick -Embryology 

(1) Hen's Egg (18), (2) Chick Embryo: 16 Hours Stage (18), (3) 24 Hours Stage (18), 
(4) 33 Hours Stage (19). 

Exercise Related to the Cell Biology 
(A) Squash Preparation of Onion Root Tip 

Squash preparation of root tip for mitosis and study of prepared slide. 
(B) Stages of Mitotie and Meiotic Cell Division 

(1) Mitotic Cell Division 

(2) Meiotic Cell Division 

5. 
19-22 

19 

20 
20 C) Special Types of Chromosomes 

To prepare a slide of Polytene chromosome from Drosophila or Chironomous larva. 
Study of prepared slide of Lampbrush chromosome. 21 

22 Viva-Voce 
22-23 

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



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

In Accordance with the Latest syllabus Prescribed by the Department of 

Higher Education. Government of Madhya Pradesh 

Sirdlal 
PRACTICAL ZOOLOGY 

B.Sc.: Second Year 

PRACTICAL EXAMINATION SCHEM Max. Marks: 50 

Distribution of Marks 

S. No. Particulars d5 T Marks Allotted 

1. Dissection 06 

04 Spot related to evolution 
Spotting (4 Specimens, 2 Bones, 2 Slides) 

Biochemical test/ Enzyme activity 
Haematological Experiment 

2. 

3. 16 

4. 05 

5. 05 

6. Viva-voce 04 

7. Record 05

8. Collection 05 

Total Marks 50 

Practical Work 

1. Dissections of commercialy available species of locally available Fishes (Computer simulation 

technique). 
2. Study of museum specimens (Vertebrates). 
3. Study of specimens of evolutionary importance (Limulus, Latimeria, Dianosaurs, Archeopteryx

Peripatus, etc.). 
4. Osteology: Limb bones and girdle bones of Frog, Varanus, Pigeon and Rabbit. 
5. Detection of Protein, Carbohydrate and Lipid/ Study of activity of Human salivary enzyme. 
6. Haematological Experiment - RBC and WBC counting/Blood grouping/Estimation of Haemoglobin. 

7. Histological study of various endocrine glands- T. S. of Thyroid, T. S. of Pituitary gland, T. S. of 
Adrenal gland, T. S. of Testis, T. S. of Ovary. 

8. Histological study of Digestiveand Visceral organs--T. S. of Stomach, T. S. of Intestine,T. S.of 
Pancreas, T. S. of Liver, T. S. of Lungs and L. S. of Kidney. 

AR********eapss aamusu**asat********************** 



*************************** ***********sen...... 

*******. 

CONTENTS 

Page No, 
Sr. No. Experiments

Dissection Rohu (Labeo rohita) 
To dissect out the cranial nerves of Rohu and study them. 01-01 

2. Museum Specimens 

01-05 (1) Petromyzon (1), (2) Myxine (2), (3) Trygon (2), (4) Pristis (2), (5) Exocoetus (2). 6) Hippocampus (3). (7) Alytes (3), (8) Axolotl larva (3), (9) Draco (3), (10) Chamaeleon (4). (11) Kiwi(4). (12) Dendrocopus (4), (13) Manis (5), (14) Bat (5). 
3. Specimens of Evolutionary lmportane 

05-07 (1) Limulus (5), (2) Latimeria (6), (3) Archaeopteryx (6), (4) Brontosaurus (6), (5) Tyrannosaurus (7), 6) Peripatus (7). 

4. Osteology 

07-13 (A) Frog : (1) Pectoral girdle (7), (2) Pelvic girdle (8), (3) Humerus (8), (4) Radio-ulna (8), (5) Femur (8), (6) Tibio & Fibula (8),. (7) Astragalus calcaneum (9). 
(B) Varanus: (1) Pectoral girdle (9), (2) Pelvic girdle (9), (3) Humerus (9), (4) Radius & Ulna (10), (5) Femur (10), (6) Tibio & Fibula (10). 
(C) Fowl : (1) Pectoral girdle (10), (2) Furcula (10), (3) Pelvic girdle (10), (4) Humerus (11), (5) Radius and Ulna (11), (6) Carpometacarpus (11), (7) Femur (11), (8) Tibiotarsus & Fibula (12), 9) Tarsometatarsus (12). 
D) Rabbit: (1) Pectoral girdle (12), (2) Pelvic girdle (12), 3) Humerus (12), (4) Radio-ulna (13), (5) Femur (13). (6) Tibio-fibula (13). 

5. Physiology 

13-17 () Test of carbohydrate (13) () Test of monosaccharide (13), (i) Test of disaccharides (14), (ii) Test of polysaccharides (14), () Test of protein (14), (I) Test of fat (14), (T) To study the effect of pH on amylase of saliva (14), (V) To anow the haemoglobin percentage of own blood (15), (VD To count RBC of own blood (15), (VID) To count WBC of own blood (16), (VII) To determineown blood group (17). 

18-19 

6. Histological Study of Different Endocrine Glands 
(1) Rabbit : T. S. of thyroid gland (18), (2) Rabbit: V.L. S. of anterior lobe of pituitary gland (18), 3) Rabbit:T. S. of adrenal gland (18), (4) Rabbit :T. S. of testis (18), (5) Rabbit: T. S. ofovary (18). 7. Histological Study of Different Visceral Organs 19-20 

7. 

(1) Rabbit: V. S. of kidney (19), (2) Rabbit : T. S. of liver (19), (3) Rabbit T. S. of lung (19), 4) Rabbit : T. S. of pancreas (20), (5) Rabbit: T. S. of stomach (20), (6) Rabbit: T. S. of intestine (20). Viva-Voce 
20-21 

**eresrev" 

*******e*** 

°************su******ssaee***** 

******************* 
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**********a*****e**** 
********a* ** *******a*********** 



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

*********. *** 

1Qtdcici 

JToq faSTa 
31fecb4 3H : 50 

Practical Work 

The Practical's work will be as per theory syllabus and the candidates will be required to the show the 

knowledge of the following: 
1. Study of freshwater, marine and terrestrial fauna, Major carps, Common stored grain pest and 

vegetable pest.
2. Water analysis - Dissolve Oxygen, pH, Hardness, Turbidity. 

3. Studyof Ecosystems and maintenance ofAquarium. 

4. Study ofinstrument related to Genetics-Centrifuge, PCR, Gel electrophoresis, DNA finger printing. 
5. Wild Life-Endangered species.
6. Life cycle of Silkworm, Honey Bee, Lac insect.

Distribution of Marks
Particulars Marks Allotted 

S. No.

12 Spotting
Analysis of Water 
Exercise based on Wild life 

Ecosystem
Study of Instruments 

Problems on Genetics 

Life Cycle 

1. 
04 

2. 
05 
04 
05 

5. 05 
6. 05 
7. 05 
8. Viva-voce

05 Practical Record and Collection
9. 

Total Marks 50 

******as********** ********** 

**********. 
*********"*** 

********* 



******* 

37821r 

1. Tt UrUAT (Freshwater Fauna) 
(1) TeI (1). (2) *Kraf¥T74 (1), (3) afTT (1), (4) EIET (2), (5) 3f¥T (2), (6) fefstftm (2), 
(7) fA (3), (8) qT 4TfAfeH (3), (9) uf5TH T (3), (10) Ter~rH (4), (11) faufera (4), (12) Tra (4), (13) 3fffisa (4) 1 

2. yt tfUrHT (Marine Fauna) 
(1) fEYBI (5), (2) T}T (5), (3) ETEfFAT (5). (4) FIfTA (6), (5) 3itfTT (6), (6) tjfsan (6), 
(7) infAaI (6), (8) **gT (7), (9) 5tara (), (10) tSTE(7,(11) f�A (8), (12) IgA (8), (13) Td aferERR (8), (14)iftrm (8), (15)iFT(9), (16) 3AVA(O),(17) (9),(18)T}eta (9),(19) fHA (10), (20) s4fI (10), (21) FIFI (10), (22) Yslstkra (11), (23) ftia (11), (24) I (11), (25) fyfkea (11), (26) IgtHU (12), (27) fëGTA (12), (28) TtRa (12), (29) ETf(12)I 

3. Fecia rforTa (Terrestrial Fauna)
(1) rfAT (13), (2) *ddEa(13), (3) e (14), (4) ¥ I (14),.5 H(14), (6) fea (14), (7) dfeF (15), (8) FISAam (15), (9)TH(15),(10) eitsni (15), (11) tI (16),(12) feIA (16),(13) TIETET (16), (14) TTTi(16), (15) èstakTa (16), (16) rE (17),(17)giAfAa (17)1 

4. ÀsT H (Major Carps) 

1-5 

5 13 

13 17 

17 18 
(1)I 5zI (18),2)fai dfeaT (18), (3) frfea TII (18) 

5. g (Pests) 
18-22 

(A) Ka A _a-(1) afa RAt I T(19), (2)ATA INAA (19), (3) PFfeq 5PH (19),(4)Ta (20) 
(B) Hfeut aiga-(1)*EIIA tI (21),(2)TEtisi fAaei (21), (3) ÀAE E (22) I 

6. T fayTYUT (Water Analysis) 22-24 

7. fafira ufkftaftan aa (Different Ecosystem) 24 26 
) tq uffeafas aA(24), () kkafas (25), (UI) ayå uftfafasaa (26) 1 

8. TTIAI I TETeTa (Maintenance ofAquarium) 27 28 
9. 3gaiyrait à qafkra 7ili (Techniques Related to Geneties) 

(1) VRfH (29), (2) at. A frn fen (30), (3) tetrT sjae fuf (31). (4)rzTA(31), (5) (32) 1 

10. a aa (Wild Life) 

4TRAHu ZIfaai-(1)TATA (33), 2)stn(33),3)AART R(34), (4) TRaiai(35),(5) 4Rtq R (35), (6) Ttga(35), (7) E zfEATRE (36), (8)HR (36), (9)EA fI(37)1 
11. ia Tn (Life Cycle) 

29 32 

33 36 

37-41 
(1) 74 iz(37),(2)TTaie (38), (3) TT4rEt (40) 

12. ATafrA TT (Genetical Questions) 
41-42 

Tr ViT (Viva -Voce) 
43 44 

********oane *******naanasanenana. *a**saoar*ea*******aa *** 

a****a**aa****



71Qrnz - ~I 

----- --~ ------- ~ t1~,3c. s 1 ~~---- --

__ _____ --- ------=----,,..,:J4cf. - ,Z®[fJ1 ~ ;[jij_ 

---- - - -

- --- - ---- -------------

- --------------------------- - ----- --

--- ----- --

--- ··- - --- - --

------- - - --

--- ----

--- -----------
-- - - -------

------------- --- -----------





l~ 9t10J COLI.Jloe, 

~~·~ 'Ct' 
8 !~.~~=ent Of Zoology ~ 

/. Arvind Sahare ~ Name • 
• 

Fathers Name • Babula! Sahare • 

Year/Sem. • 1 Sem . • 

Class • Zoology • 

Roll no. • 
• 

Enrollment no. • 
• 

Subject • , ~ t-
• 

Acadmic Session • 2020-21 • 



- ---- INDEX 
--I 

-

,. . 
Sj/Jlrz_ ~ CtlYL€_._ll_µ __ e_ e._~p ~.t 

~ ~ ND· ___ ooJ- ~ - - ---. 
l 

- --
~--·-· . -Pl-,J.wm ~ eJi..t)t-o '2..Q . 

- i. AJ11tbQ l._ 
- -.2,, 

PlWiffi.Q_ui Y m _J_ - -- ,__ 
.3. £~Jtog ~ ---

- -- Dh~l_kfl'l - p~~. ~ 
j_ . ~8-Uln___ ? i 

.2.. 
i-1~~ ~ 

3. 
c, ~-Q--~.i I J o1 • ~ 

Li. E__~-¥ 'f7 
,.> 

----- - - .. - - •· -- - - -
P~m- l.1) eJ.., ~.JU 1 

J._. Al!hJ' \; o ~ - -Q, ttj.snlfo 
I 

A 
'3. Nltl~i ~UM_ ~ 
'i' Pu.&P-1+9 _s ,· 
S, 

(Jw ht;1 11n.t (J ~ 

"' 
u 

?i T11h1~ 

-P--1r1.km - rv ~~- 7J 

i, ,_:,-0$.(,(.W j ,£ - '=I---~- ---

_'--ehJ,lum t 8J1JJL1.id I l - ~ -- - -
1:. ~ -P-bNio)J . ~ -.. J. - ~ p / £ tJ 

--3. -1:ltl eJ\,O eJ-Ltt ~ ~ -
P~~km -~__ekl~. ,. 

--- --!J., P.lfl_MBliL. _· 
------~ --------- -- ----



- -£: f'usclohl. h.tpJ1c.~ . 
R~rri - A .iJti.ofcJtvN, . :L Jj M WJ.<;\ . 

'· Sc..ctlopU!dA~ 0," fwlip~~ . ?>. ~-"Jl I..() n - pJ;, rrun1 . ~. _ SpieWt 0)\ f1..nc.tYl,V{ . s. . w na~p eA "· ·S.11 c,k .- "Ins..~(.,+ . _ P tLJlµ m - rYl o lo~ LA ·- _ _ 4--· ~~S.\Q 
-~- cb,ifon . _ _ 

- - ------

- - - _, __ _ 

-- - -

-- - -·--

J __ =_ 
1-- -
' 

3 • Loli~ __ ~. Qc\:optLl - - ---- -s. ~tpia.__.. 
(. • \) \I\.! 0 . 

-
_J 1 . Opni1:rthJ--tl. 

S+4LS~
~1\l"W1Yl 

I 2. r 
I 3, 
l ~, (. U.~~~ Cl • 

I ,- - - - --

T 
- ------- + - -I 

I -- - - -- -
~-- -- -

! 
t --·---
1 - -,-- -

- - --- -- -- - - -- ---
- - ---



Date ..... ... ..... .. ..... . Page ... .. ...................... . 

c.J.ss - f'lt. Sc 3C Jtrf) Z-oo~y 

-&J>jttJ- - l tr P.nec.J,·~a.J 

/(o.JJ ,Jo . - .l l ~ l.f :1003'1 



:r.NOEX _ 

i). ch"6"{)~1,-.\ :to s 1 - '2.. O'o I b 1 ltt-0 

j~~ r-~ p.m80)eyct-
9./, H~d~e"' ~b~t0 ~~ 2. - 3 oi\a3\2.0 

Corn ~ct ffUc_'a'o$CiL>pe_ • 

I. ~ b.looc\ ct7-Q.-<\i_\ os I 0.312() 
~\~·\t~s R·G-C3 LR~c\ 

3 - 5 

bfuod UP1f.sc_eu )m- \ t>H --a;r~, \ 
'i /. PH N\ille)) ~ \ so.1.u.M 5-1 D9/03)20 

P'1 ~ <hliJr\ 

5/. , .s -c ~ ~c~ eS 1- - i -io 10-9 \ 2.0 
~~btt 
TS· o~ JJ u en o\ Qeib'oi:t 

'3 - \ 2. 10/ C.9 I QC) 
Rl1hbi.x- , • s · o\ ~ f1D

1 

lxl~d 





------ ---

: -- -----®-- c<'.?)(J~-r~--------- - --
- - --?-,®;;.:--- --,r:-7'<:'""J-tc._9)nl_1_o_Mcf ___ _ _ ____ _ _ _ 

~~ ~ -~ - ~~f_,.__,__e,(nj a.pha tClQ'.\Q t(:$-1 

-_____ -~ - L\t~ +dl~ CJnd ~e:t1V1VCfl C v31~LL__,____r? -__ 

- --- 10 1DN& QecoMbth~hf 1e ch I'\ C, 1y;f . 

-- - --- _ (J) N LA(Y) C :i1 i c_ci)_ base a 
VJ(:'\ n 61'.'.9'1'} J "I U,} • 



'!I 

--- -- -

-------- -----

----- -------------- --

--··- -----



I¥\Je:xz_ 

--

- -- H,~u/)Y) ~ Ckan,.J,.,.D.r, 
(_ 11'1 5<- <:. ds C'-\\ 0 Mc1 ~CJ 

~°"r) ll p p P-n!::l&Qc._~ ~r,ki 
L ~inaMj""2-0V"\ 

--·-- - -L~.k,~.\ I'\ C:. ,l t !l. 

- -

- - 5> 1-\(0 °I'. ... l T'V\c,-.; r1 

2,, . tJj:c_h:~e 

- <. . F>lr-~"h C"i C,.o~ 

~--~1'.Dh\lYV"\ 
3 . ~ \ ""hc0ir.""" n, t ' 

5. _t_,,-,o ;DC-I 

G- ~!Y1~.h\-d' I ~ 
~- "' - -- ~ ",cp \ ,o 

Pi<ri0, 
IAM~htbi.rL 

)---

•· 

i. /... r r, \ ; ri ,,.,\ r,"" 
· L I\,.,. ,,J rJr, \ \n _'J\\fO 

fL . 

.. Ch i \~L,r, , 11 :,lvYY\. 
9 • l_ "' \ r, Mr1.v.. ,,\ en r1 

-

&t 

-.z ,.£ 1~ (") L, '\-aM rt 

~ 
~ It-\() 

L 
l l'1o/\Dr0 ..l n 

L,. (-\'4 \ f l 

·5 _ P.o/\1"\k p:\-(O"'n il (:, 
-s . R~"1ro b\r.l'\""-•," 

- -
G- I r1 \",' n 

G. t.<,-,,~~,,, 



1 

- ~ · - ~ ~ ~ 

i 
.,. 

...::;. 

R2HiJ l i ct 
-

-
,, 

L T .. ,: - - -,v 

I 
~ 

--, .z,.-\-5 . 

I - ,; • l'"n.,"lr- .--, 
I 

- --t-3 , 
-

(,, . \.-\'-\ ,-t "I-, ~---r 

- ~.;~ u1~ 11 ~ 

I 7. -\u-,,,.r, (V"\\....11 \ .,, , ~ -

' 
! y• Na ' <.1 

- I 'r> . \Zr, \--h\ , 
.. I ~ \'.l\ f,o, 

I - I ' I 

I f Lo I 11 ,--.,~ I ;, .; ,.. t.\L_rl,.,c::. 

! 9 ~ H\--.,- - -

-L e.1tt"rli f' t L- r ,. l.c rrf l. r n\ ~("\c\ ro,-,,-, , 

I 3 I -~ \!11. .s.........L C'J\r-, ,"-1 
f 

9 . ,r. c.,. o--\ _t, \.( \ v--- M -\'3"-f'IC 

k f 11 -t p,ont! S [ku: ! ] 
<;l 

... . 
I \]. l, r,\ ~ icnck . <. ~'it-JV'\ o---\ 
I 1'1 r. (\M Y\ ,. I c 

I G \ f . l. r;{ !::. \,t._iy-, rr\ \"\<'1,--,,,'"' ,,,\ <:. -
I Mac °'cpu <.. 

I 
-

() ~1e ~ ,.,~1 ! '-

I 
I -::: lc'.'.~ CC.. -

..., . M r- -,__;_c:: 



_ ___ _ _ fVame - ~~M.___ _ ______ _ 

_____ {];ii - ['j . Sc ,-:11)--Se~ _ 7r1.,cJcbrJ!l 

--- ~ -~~~ - e~h~z~4~L ______ _ _ 

-------LC..u.a JJ_eg_e_~-=--~Bb rzj C-q o'\ k 2, meAa f Co ftege 

- ----------~L------.----------

- - -----4-¼J-1-l-n-n4=-4-Ch()<' - :ii9LJ1oo,33 



r, .. 

r/;s}-oc 

K' Ji hl( bet lh q 

3 . ~dCJmohfl0 

Li ~ 6l/Y) rv; 

~ CcJdof~ 

t. 1)PM 

1-. scJvJ'V'J'q 

rs- lisJJq 

8- ~o.j)vv'q 

Jo , tUcJ~ 

Jl . ¼l\ loJt_ 

J~ , PCJJernof}~ 

J_ 3 " LJ N 'o /Y1 cJJ sj f--Ql(_s 

LY~ 

f' 

l S • UJJU~Cf 

... :'- : Jt. kbeLJ 

17 . /Juiq emciv-., rn cJ &4i&>1,./) . 





·'-' I' 

. f Vl a d Vl n e f i'c1 C.t.tCStM • 

A ~ ,:,/1 -()Vl .JVJA-,ao..! ,,_t_R__(JJJI~ ,ILVl _ µ -¥--~ :t 

- £.4 

~ - 12 

~ 



-- ---- __ ufaroe . rnibCJksh~e. cmhr,l L_ ____ _ _ 

------- ~ck,__s~~- -- H& uJ/ise,o (200J9:!)_J 
- - ----

----=--~~~~===-Suk_a_a:::_J: ___ f-_-~_w_Ju_c.c-tfl ___ -rr-_...!::I::. -=---_ -_ -_ ------ ~-=--=--

En,. iNh - 1? t,9202;3~ 060 t9 ll 7---



- - - --------

[<:Bl SliJe ot c.ru3boiJ 

(v Sfh~lSa 7 cl ~ct"'eA 
_ _9_~,nok..W--

(i) ~8ob 

~e 



*********************** ***** 
**. 

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

Shivalal 
PRACTICAL BOTANY 

B.Sc.: First Year

PRACTICAL EXAMINATION SCHEME 
Time:3 Hours] Max. Marks : 50 

Distribution of Marks 
1. Algae/Fungi 05 

2. Bryophyta/Pteridophyta 05 
3. Gymnosperms 10 
4. Anatomy and Morphology 10 

5. Spotting (01-05) 10 
6. Viva-Voce 05 
7. Sessionals 05 

Total Marks 50 

CONTENTS 
S. No. Experiments Page No. 

Algae 
1. Study of vegetative structure of Volvox by preparing temporary slide. 
2. Study of vegetative structure of Oedogonium by preparing temporary slide. 
3. Study of sex-organs of macrandrous and nannandrous species of Oedogonium by preparing temporary slide. 
4. Study of vegetative structure of Chara by preparing temporary slide. 
5. Study of sex-organs of Chara by preparing temporary slide. 
6. Study of vegetative structure of Vaucheria by preparing temporary slide. 
7. Study of sex-organs of Vaucheria by preparing temporary slide. 
8. Study of vegetative structure of Ectocarpus by preparing temporary slide. 
9. Study of asexual and sexual reproductive structures of Ectocarpus by preparing temporary slide. 

10. Study of vegetative structure of Polysiphonia by preparing temporary slide. 
11. Study of asexual and sexual reproductive structures of Polysiphonia by preparing temporary slide. 

Fungi 

12. Study of Albugo by preparing temporary slide. 

13. Study of Mucor by preparing temporary slide. 

14, Study of Yeast (Saccharomyces) by preparing temporary slide. 

15, Study of apothecium of Peziza by preparing temporary slide. 

16. Study of Puccinia by preparing temporary slide. 
17, Study of Alternaria by preparing temporary slide. 

9 
10 

Bryophyta 

18. Study of external morphology of Riccia thallus. 

19. Study of anatomy of Riccia thallus by preparing temporary slide. 

20. Study of sex-organs and sporogonium by preparing slide of mature Riccia thallus. 

21. Study of external morphology of Marchantia thallus. 

22, Study of anatomy of Marchantia thallus by preparing temporary slide. 

23. Study of gemma cup by preparing slide of Marchantia thallus. 

11 
12 

12 

13 

13 
14 
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24, Study of male sex-organs by preparing slide of antheridiophore of Marchantia.
25. Study of female sex-organs by preparing slide of archegoniophore of Marchantia. 

26. Study of sporophyte of Marchantia by preparing slide. 

27. Study of external morphology of Anthoceros thallus.

28, Study of anatomy of Anthoceros thallus by preparing temporary slide. 

29, Study of sex-organs by preparing slide of mature thallus of Anthoceros. 

30. Study of sporophyte of Anthoceros by preparing slide. 

31. Study of external morphology of Polytrichum plant. 
32. Study of anatomy of rhizome of Polytrichum by preparing temporary slide.

33. Study of anatomy of leaf of Polytrichum by preparing temporary slide. 
34. Study of sex-organs by preparing temporary slide of L.S. of head of male and female branches of Polytrichum. 

14 

14 

15 
15 

15 
6 

6 

17 
17 
17 
18 

Pteridophyta 

35. Study of anatomy of stem of Lycopodium by preparing temporary slide. 
36. Study of reproductive structures by preparing slide of strobilus of Lycopodiu 

37. Study of anatomy of rhizophore of Selaginella by preparing temporary slide. 

38. Study of anatomy of stem of Selaginella by preparing temporary slide. 

39. Study of spore producing organs of Selaginella by preparing temporary slide. 
40. Study of external morphology of Equisetum plant. 
41. Study of internal structure of aerial stem (Branch) of Equisetum by preparing temporary slide. 

42. Study of spore producing organs of Equisetum by preparing temporary slide. 

43. Study of anatomy of petiole of Marsilea by preparing temporary slide. 
44. Study of anatomy of rhizome of Marsilea by preparing temporary slide. 
45. Study of spore producing organ (sporocarp) of Marsilea by preparing temporary slide. 

18 
19 
19 
20 
20 
20 
21 
21 
22 

Gymnosperms 
24 46. To study primary internal structure of normal young root of Cycas by preparing the slide. 

47. To study the internal structure of normal old root of Cycas by preparing the slide. 
48. To study the internal structure of coralloid root of Cycas by preparing slide. 
49. To study the internal structure of leaflet of Cycas by preparing the slide. 
50. To study the internal structure of rachis of Cycas by preparing the slide. 
51. To study the primary internal structure of young root of Pinus by preparing the slide. 
52. To study the internal structure of old root of Pinus by preparing the slide. 
53. To study the primary internal structure of young long shoot (stem) of Pinus by preparing the slide. 
54. To study the internal structure of old long shoot (stem) of Pinus by preparing the slide. 
55. To study the internal structure of dwarf shoot of Pinus by preparing the slide. 
56. To study the internal structure of normal leaf (needle) of Pinus by preparing the slide. 

57. To study the internal structure of root of Ephedra by preparing the slide. 
58. To study the internal structure of young stem of Ephedra by preparing the slide. 
59. To study the internal structure of old stem of Ephedra by preparing the slide. 
60. To study the internal structure of leaf of Ephedra by preparing the slide. 

24 
25 

25 

26 
26 
27 
27 
28 
28 
29 
29 
30 
30 
31 

Anatomy of Roots, Stems and Leaves of Angiospermic Plants 
32 61. Toprepare and study temporary slide of transverse section of a normal monocot (Maize) root 

62. Toprepare and study temporary slide of transverse section ofa normal dicot (Gram) root. 
63. Toprepare and study temporary slide of transverse section of a dicot (Sugar beet) root showing anomalous 

(abnormal) secondary growth. 
64. To prepare and study temporary slide of transverse section of a normal monocot (Maize) stem. 
65. To prepare and study temporary slide of transverse section of a monocot (Dracaena) stem showing anomalouss 

secondary growth. 
66. To prepare and study temporary slide of transverse section ofa normal dicot (Sunflower) stem. 
67. To prepare and study temporary slides of transverse sections ofdicot (Bignonia, Nyctanthes, Boerhaavia, 

Leptadenia, Salvadora, Achyranthes) stems showing anomalous (Abnormal) secondary growth. 
68. To prepare and study temporary slide of vertical section of isobilateral monocot (Maize) leaf. 
69, To prepare and study temporary slide of vertical section of dorsiventral dicot (Mango) leaf. 

Spotting: Specimens and Slides. 

32 

33 
33 

34 
35 

35 
40 

40 
41-52 
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Marks: 50 

ExPERIMENTS 
15. Preparation and study of temporary slide showing anomalous 

growth in Leptadenia stem. 
16. Preparation and study of temporary slide showing anomalous 

growth in Dracaena stem. 

4. Plant Embryology 
1. Study of young anther. 
2. Study of internal structure ofa matrue anther. 

3. Study of different types 
4. Study of the structure of a typical ovule. 
5. Study of the structure of different types of angiospermic ovule. 
6. Study of the structure of a mature embryo sac. 
7. Study of structure of different types of placentation. 

5. Ecology, Phytogeography and National Park 
1. Study of an aquatic (Pond) ecosystem. 
2. Study of a grassland ecosystem in the college campus. 
3. Determination of minimum size of quadrat by sp. area curve 

method. 

1. An Introduction to Laboratory 
2. Study of Different Types of Tissues 

Tissue, Types of cells, Vascular tissue, Position of the compo- 
nents of the vascular bundles, Types of vascular bundles. 

3. Angiosperms: Study of Internal Structures of Root, Stem and 
Leaf 
1. Preparation and study of double stained temporary slide of the 

T. S. of young root of Sunflower. 
2. Preparation and study of double stained temporary slide of the 

T. S. of Asparagus root. 
3. Preparation and study of double stained temporary slide of the 

T.S. of stem of Sunflower. 
4. Preparation and study of double stained temporary slide of the 

T. S. of Cucurbita stem. 

anther. 

5. Preparation and study of double stained temporary slide of the 

T. S. of Maize stem. 
4. Determination of frequency of plant sp. in the plant community 

by quadrat method. 
5. Determination of density of different plant sp. in the plant com 

munity by quadrat method. 
6. Determination of abundance of plant sp. in the plant community 

by quadrat method. 
7. Determination of biomass of plant community. 
8. To study of the composition of field soil. 
9. Measurement of soil temperature. 

10. To test the presence of nitrate in soil. 
11. To test the presence of chloride in soil. 
12. To test presence of sulphate in soil. 
13. To test the presence of phosphate in soil. 
14. Measurement of pH of the soil by pH paper. 
15. To study phytogeographical region of India. 
16. To study by National parks of India. 
17. To study by National parks of M.P. 

6. Spotting 

6. Preparation and study of double stained temporary slide of the 

T.S. of Wheat stem. 
7. Preparation and study of double stained temporary slide of the 

T. S. of Asparagus stem. 
8. Preparation and study of double stained temporary slide of the 

V. S. of Nerium leaf. 
9. Preparation and study of double stained temporary slide of the 

V. S. of Maize leaf. 
10. Preparation and study of temporary slide showing anomalous 

growth in Nyctanthes stem. 

11. Preparation and study of temporary slide showing anomalous 

growth in Boerhavia stem. 

12. Preparation and study of temporary slide showing anomalous 

growth in Bignonia stem. 

13. Preparation and study of temporary slide showing anomalous 

growth in Salvadora stem. 

14. Preparation and study of temporary slide showing anomalous 

growth in Achyranthes stem. 
7. Viva-Voce 

SCHEME OF PRACTiCAL EXAMINATION 
Marks 

10 
Particular S.No. 

Section cutting-Root / Stem /Leaf 
Embryology-Anther / Ovule / Placentation 

Excercise based on Ecology 
Exercise based on Phytogeography/ National parks 
Spotting (01-05) 
Viva-Voce 

L. 
05 
10 

3. 05 
4 10 

05 
05 

7. Sessional 
Total 50 
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In Accordance with the Latest Syllabus Prescribed by the Department of 
Higher Education, Government of Madhya Pradesh 

Shivalal 
PRACTICAL BOTANY 

B.Sc. Third Year 

PRACTICAL EXAMINATION SCHEMEE [Max. Marks : 50 

Distribution of Marks 

S. No. Particulars Marks Allotted 
Exercise based on Physiology 
Biochemical Test 

1. 10 
2 05 

Exercise based on Cytology 
Exercise based on Genetic Problems 

10 
05 

Spotting (01 -05) 
Viva-voce 

10 
05 

7. Sessionals 05 

Total 50 

CONTENTS 

Sr. No. Experiments Page No. 

Experiments in Plant Physiology 1-14 
YTo study osmosis by potato osmoscope. 
2To study plasmolysis in plant cells. 

3. To determine the osmotic pressure of the cell sap by plasmolytic method. 
4. To determine the mass percentage of water imbibed by raisins. 

5 Study of imbibition in seeds/raisins. 
6. To study stomata by preparing a temporary mount of a leaf peel. 
7. To study the distribution of stomata on upper and lower surfaces of leaf. 
8. To compare the rate of transpiration from the upper and lower surfaces of leaves of different plants. 
9. To demonstrate transpiration pull (Suction) due to transpiration. 

eTo determine the rate of transpiration by Ganong's potometer. 
To determine the rate of transpiration by Farmer's potometer. 

12. To identify the different plant diseases due to deficiency of minerals. 
13. To study necessary requirement (CO2, Chlorophyll and light) for photosynthesis by Moll's half 

leaf experiment. 
To demonstrate that oxygen is evolved during the process of photosynthesis. 
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Page No. Sr. No. Experiments 

To demonstrate that light is necessary for the process of photosynthesis. 
16/To demonstrate that chlorophyll is necessary for the process of photosynthesis. 
VTo demonstrate that water is necessary for the process of photosynthesis. 

18. To demonstrate the effect of carbon dioxide concentration on the rate of photosynthesis. 
19. To demonstrate the effect of different coloured light on the rate of photosynthesis. 
20. To demonstrate that carbon dioxide (CO,) is given out during aerobic respiration. 
21. To demonstrate that carbon dioxide (CO,) is given out during anaerobic respiration. 
22. To study the rate of respiration in flower buds/leaf tissue and germinating seeds. 
23. To find out the respiratory quotient of different plant materials by Ganong's respirometer. 
24. To study the effect of auxin present in the apical bud. 

9 
9 

10 
10 
10 
11 
12 

Biochemical Test 14 18 

14 25. To demonstrate the activity of enzyme catalase in plant tissues. 

26. To demonstrate the activity of enzyme amylase in plant tissues. 
27. To demonstrate the effect of substrate concentration on enzyme activity. 
28. To demonstrate the effect of pH on enzyme activity. 
29. To test the presence of monosaccharides (Glucose) in plant tissues. 
30. To test the presence of polysaccharides like cellulose and inulin in plant tissues.
31. To perform starch test in leaves. 
32. To test the presence of lipids in plant tissues. 

33. To test the presence of proteins in plant tissues. 
34. To separate and study the plant pigments by paper chromatography. 

15 

I5 

16 
16 

16 
6 

17 

18-27 Cytology 
35. To prepare stained temporary mount of onion's epidermal peel and to study the plant cells. 
36. To examine the electron micrograph of an eukaryotic cell. 
37. To examine the electron micrograph of chloroplast. 

38 To examine the electron micrograph of mitochondrion. 
To examine the electron micrograph of endoplasmic reticulum. 
To examine the electron micrograph of Golgi body. 

41. To examine the electron micrograph of ribosome. 
To examine the electron micrograph of nucleus. 

Cytological examination of lampbrush chromosome. 
44. Cytological examination of polytene chromosome. 
45. To make a temporary acetocarmine stained slide of root tip of onion and to study various stages 

of mitosis. 
oTo make a temporary acetocarmine stained slide of floral bud of onion and to study the various stages 

18 

19 
20 
20 
21 
2 

22 
22 
22 
23 

24 

25 of meiosis. 
47. To isolate DNA from available plant materials such as spinach leaves, green pea seeds, green 

26 papaya ete. 

27-32 Genetics and Genetic Problems 
48. To demonstrate the phenomenon of segregation by yellow and green coloured pea seeds. 
49. To demonstrate independent assortment by various types of pea seeds. 
5U. To study the interaction of genes and modifications of monohybrid ratios in monohybrid cross. 
S1. To study the interaction of genes and modifications of dihydrid ratios in dihybird cross. 

Some problems based on genetics. 
Spotting 

27 
28 
29 
30 

32-35 

35-39 
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