Preface
National Council of Education Research and Training (NCERT) is the nodal agency of
Govt. of India, MHRD which is bringing out text books of 11 and 12th classes in India.
The text books contains the basic topics a student must know. But the teacher has
enough freedom to go beyond the books to make the students excited. Excitement in
science is experienced by doing experiments and observations. By performing
experiments, students acquire skill which will be helpful in their career.
Students start doing science experiments in 11th class. It is a fact that if a student did an
experiment he is able to grasp the theory behind it more easily than just visualizing the
idea. We have designed a large number of experiments required to understand the
science subject. In each subject a number of experiments have been developed. Teachers
attending the IN-HOUSE training for 10 days do these experiments and learn how to
teach science with the help of experiments and demonstrations.
Chemistry is generally perceived as a difficult subject. If a teacher showed how to make
chlorine and students smell the gas, they will not forget chlorine smell in entire life
time! The experiments the students do presently in 11 and 12 class chemistry are far and
few. New subjects are added in the text books but experiments on those topics are not
introduced in the laboratory. Therefore, there is an urgent need to add new experiments
to train the students to acquire skill.
Over 80 new experiments related to 11 and 12 class chemistry subject in the NCERT
books have been designed, developed in TDC, IISc-Challakere campus. Experiments
cover the entire chemistry taught in 11 and 12 classes. PU college teachers both from
Karnataka State and Jawahar Navodaya Vidyalaya from all over India attending 10
days in-house training are performing these experiments. The experiments are directly
helpful to learn theory subjects. As it stands, teachers have not done most of these
experiments in their career. Now that the teachers are taught, they should be able to
demonstrate the experiments to their students by creating these experimental facilities
in their schools. Many of these experiments can be added to a small list of the
experiments the students presently are doing in 11 and 12 classes. It is hoped that the
teachers will take interest to show the experiments they have done here in TDC and
improve the standard of PU chemistry education and NCERT will take note of it.
We are grateful to MHRD, Govt. of India for instituting a Center of Excellence in
Science and Mathematics Education under Pandit Madan Mohan Malaviya National
Mission for Teachers and Training at IISc Challakere campus.
Vasudev Bhat, B. Shrikanth and M. S. Hegde

Contents
Experiment Name of the Experiment
Page
number
number
1.
Determination of linear dimensions and density
of solids and liquids
2.
Verification of Ohm’s law
3.
Resistivity of metals employing a Meter Bridge
4.
Diode Characteristics
5.
Zener diode characteristics
6.
Temperature coefficient of resistance of metals
7.
Temperature Dependence of Resistance of
semiconductor – Energy Bandgap Eg
8.
Energy of a photon
9.
Determination
of
Planck’s
constant
–
Photoelectric effect
10.
H2 Lamp – Hydrogen emission spectra
11.
Hydrogen Spectra and determination of Rydberg
Constant
12.
Determination of wavelength of Sodium lines
from discharge lamp
13.
Black body radiation
14.
Measurement of atmosphere pressure by Hg
barometer
15.
Verification of Boyle’s law
16.
Verification of Charles’ law
17.
Determination of Absolute Zero - Ideal gas law
18.
Determination of gas constant R
19.
Cp/Cv of CO2 and Ar gases
20.
Linear thermal expansion coefficient of metals
21.
Volume expansion coefficient of liquids
22.
Heat Conduction in Metals
23.
Specific heat of water
24.
Specific heat of metal

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Latent heat of fusion of ice
Newton’s law of cooling
Enthalpy of neutralization
Variation of vapour pressure of water with
temperature
Determination of latent heat of vapourization
using Clausius – Clapeyron equation
Preparation of Gases and their chemical reactions
Reaction of metals with mineral acids
Reactions of metals with sodium hydroxide
Reducing agents and reduction of oxides
Exothermic metal displacement reactions –
reactivity series
Reactions with Hydrogen Peroxide
Water of crystallization and formula of a hydrated
salt
Qualitative analysis of Organic Compounds
Measurement of conductivity and pH of HCl
Measurement of Conductivity and pH of NaOH
pH titration of HCl with NaOH - Determination
of concentration of NaOH solution
Calculation of Pka1, Pka2 and Pka3 by the titration
of Phosphoric acid with NaOH using pH meter
Determination of
of Glycine
Preparation and testing the buffer action of
Phosphate buffers
Preparation and testing buffer actions of NH3NH4Cl buffers
Determination boiling point elevation constants
Determination of molal freezing point depression
constant of water using NaCl as solute
Determination of H and S of CaO-H2O
system

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.

Boiling point variation with composition –
Deviation from Raoult’s law
Boiling point variation with composition of
ethanol-water system
Determination of osmotic pressure and Reverse
Osmosis - Issues of Drinking water
Conductometric titration of HCl with NaOH
Determination of Equivalent Conductance at
infinite dilution of a strong electrolyte
Verification of Kohlrausch law
Ostwald's Dilution Law: Determination of
Dissociation Constant of Weak Acid
Precipitation titration and solubility of sparingly
soluble salt
Titration of a mixture of strong and weak acid
with a strong base - Conductometry
Determination of solubility product for AgCl,
AgBr and AgI by concentration cell
Determination of electrode potentials.
Measurement of potentials – Daniell cell
Battery charge-discharge cycling
Determination of Avogadro number
Estimation of KMnO4 in the given solution by
titrating against standard oxalic acid
Estimation of ferrous ammonium sulphate by
titrating against standard KMnO4
Estimation of ferrous ammonium sulphate in the
given solution by titrating against std. Potassium
dichromate solution
Estimation of Iron using Potassium dichromate by
potentiometric titration
Verification of Langmuir adsorption isotherm of
acetic acid on charcoal

66.
67.

68.
69.
70.
71.
72.
73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

Complementary colours - Correlation of
absorption spectra to colours
A. Verification of Beer Lambert law
B. Beer Lambert law – Determination of Molar
Extinction Coefficient
C. Allowed and forbidden transitions
UV-Visible absorption spectra of d1 systems
Calculation of 10Dq for d9 systems
Weak field and strong field ligands
Molecular orbital energy level diagram
Ligand to Metal Charge Transfer Spectra
To determine the formula of a complex
spectrophotometrically
by
continuous
concentration variation
Friedel-Craft Alkylation
Oxidation of Benzhydrol to Benzophenone
Reduction of Acetophenone
Synthesis of Dibenzylidene Acetone – A typical
Aldol Reaction
Thin Layer Chromatography
Column Chromatography
Kinetics measurement of acid catalyzed Ethyl
acetate hydrolysis
Kinetic measurement of hydrolysis of tertiary
butyl chloride conductometrically
Kinetic measurement of oxidation of alcohol
spectrophotometrically
Indexing an XRD pattern- Determination of
Density by X-ray method.
Crystal Growth

