
1T,J f H 0/C'\
Analysis of Common Errors in Chemistry Committed by

the Students in the Karnataka Board Pre - University ^4°/
X*MZsorE * <;.Z

Examination

Report

Dr.V.Kesavan and Dr.G.T.Bhandage 

Academic Coordinators

feoai $ RanjAfi

u* £ atn ^1 NC^RT

Regional Institute of Education, Mysore 570 006
(National Council of Educational Research and Training, New Delhi)



Analysis of Common Errors in Chemistry Committed by the 

Students in the Karnataka Board Pre-University Examination

RESOURCE TEAM

External Experts : Dr. A. S. Janardan

Dr. K. N. Tantry

Mr. M. Govindaraju

Mr. R Gururaj

RIE, Mysore Faculty : Dr. VKesavan

Dr. G. T. Bhandage

Dr. B. S. Raghavendra

Dr. J.Seetharamappa

Dr. G. R Prakash

Dr. (Mrs) M. S. Sri mat hi



CONTENTS

Introduction

1. Methodology

2. Analysis of the Question Paper

3. Analysis of Errors

4. Some Remedial Measures

Appendix

1. Scoring Sheet

2. Question Paper

Page Nos

1-2

3-6

7-40

41-56

57-61

62-68



PREFACE

Success in examination is a very strong motivation for the students. It becomes all the 

more so when it is realised that examination marks determine career choice. Yet, success 

eludes many students. Inadequate instruction and improper design of the question paper could 

be cited among various factors that affect success. Examination, therefore, is a very important 

area for research. It is only thus that the kinks in the system can be discovered and an all round 

frustration minimised.

In the following pages, a study of the common errors committed by the students in a pre 

university examination is presented . It has to be admitted by choice that the scope of this study 

is limited. However, certain important conclusions have been drawn whose validity needs to 

be further tested.

The experience that RIEM faculty had in running an M.Sc.Ed. programme for 20 years 

and scores of inservice programmes for the preuniversity teachers organized at RIEM have come 

in good stead in this study. Two senior faculty members Mr. M.Govindaraju and Mr.R Gururaj 

from Sarada Vilas College, Mysore, an institution of longstanding experience in running pre 

university courses, have been of great assistance in this study. We had the privilege of two 

former faculty members Dr.A.S.Janardan, and Dr.K.N.Tantry of the RIEM who readily agreed 

to guide us in this study . Their help in all the stages of the study including the design, analysis 

and preparation of the report must be gratefully acknowledged

We also thank the Pre-University Board, Karnataka for providing us the answer scripts 

for the analysis We thank the Principal, RIEM for his keen interest in this study and providing 

us the physical facilities.

January 1997 
Mysore

Dr V Kesavan 
and

Dr.G.T.Bhandage 
(Academic Coordinators)



INTRODUCTION

Due to rapid industrialisation and increased opportunities available for trained manpower, 

there is an ever increasing demand for enrolment to the pre-university courses all over our 

country. More and more pre university colleges have been started even in rural areas without 

sufficient infrastructure. Even in cities, overcrowded classes are very common and constitute a 

major cause of ineffective instruction. This is the main reason for a very large percentage of 

failures in the pre university examination. It would be unwise to dilute the standards of 

examination to improve this. At the same time, even among those who have apparently secured 

high marks in the examination, one can’t be very’ sure that adequate levels of understanding of 

the subject content have been achieved.

How can learning be made more meaningful ? How can we improve students’ learning 

achievements? These and other related questions often worry the educationists and educational 

administrators all over our country. Several factors can be cited as causes for the poor 

performance of the students in any examination These include lack of guided instruction, poor 

motivation, insufficient practical exposure, lack of ability to comprehend and to communicate. 

An analysis of errors in the answer scripts, may give some insight with respect to this question 

of low achievement. The present study is an attempt in this direction

Objectives

1. To analyse the question paper under the broad levels of learning - know ledge, 

understanding and application.

2. To find out the errors committed by the students.

3. To classify these errors into different categories.

4. To suggest remedial measures for the improvement of students’ performance

The study has been carried out by the analysis of the PUC Chemistry April 1995 question 

paper and answer scripts of Karnataka. Chapter 1 deals with the methodology of the research 

study The rationale for the categorisation of the errors and the meaning of these error categories 

is presented.
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Chapter 2 presents the analysis of the question paper. The questions have been classified 

according to the levels of learning - knowledge, understanding and application. A blue print for 

the question paper indicating the unitwise distribution, learning outcomes tested and weightages 

for the different levels of learning are included. An answer key has been drawn up to ensure 

the evaluation of the answer scripts.

Chapter 3 refers to the analysis of the errors committed by the students and a discussion 

of the possible causes for the errors. Some remedial measures for improving the performance 

by the students are suggested in Chapter 4.
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CHAPTER 1

METHODOLOGY

The study was undertaken in three stages (i) A preliminary workshop to arrive at a format 

and to prepare a scoring key for the questions in the April 1995 paper; (ii) a workshop to 

evaluate 1000 answer scripts and to classify the errors according to the format; and (iii) a 

workshop to discuss the results of the evaluation and to prepare a detailed report

In the preliminary workshop, the problem was approached from two points of view. This 

comprised of an analysis of a) the question paper and b) a classification scheme for errors..

With regard to (a), the paper was carefully scrutinized to obtain a picture of

i) the coverage of the syllabus contents

ii) the type of questions,

iii) weightages given to different objectives,

iv) warding of the questions, and

v) inadvertent mistakes, if any.

A blue print was prepared on the basis of the analysis An answer key for each of the questions 

was also prepared.

With respect to (b) a choice had to be made among the various schemes available for the 

classification of errors After a detailed discussion, it was decided that the scheme which could 

best serve our purpose would be to categorize the errors into four types, namely, concepts, 

comprehension, computation and communication.

Explanation of Error Categories

1.1 Concept : The first among our concerns was the examination of the attainment of concepts 

This after all is or should be among the most important objectives of education. As used in our 

study, we have given a rather comprehensive meaning to the term concept. It would include at 

one extreme, the concepts of energy, mole, structure and bonding and at the other what would
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apparently look like factual information. We justify the inclusion of the latter also under this 

category’ because what is in fact being tested is a knowledge of concepts. Questions like what 

are weak electrolytes? What is a coordination compound ? and so on would appear to require 

a mere recall of the definitions It could as well be a test of a conceptual understanding of ionic 

equilibria or ligand-metal ion interaction When a student answers such questions correctly in 

the examination, whether he has done it by mere recall of information or on the basis of 

conceptual understanding would be difficult to judge. Any error in answering this would, in our 

scheme be marked under the category, concept. Likewise, the question requiring the reasons 

for aqueous copper sulphate being acidic, may be answered either by mere recall or by an 

understanding of the acid base concept. Similar considerations apply to the multiple choice 

question requiring identification of a compound, undergoing Cannizzaro’s reaction among the 

set of compounds containing carbonyl groups. It could be answered either by recall or by 

analysis of structures to find which of the carbonyl compounds has no a-hydrogen atom. Error 

here would also be marked under concept. In other words, in our scheme, any content error 

would get classified under this category - concept.

1.2 Comprehension

The second category 'comprehension' is as the term implies, an error committed due 

to a misunderstanding of the question. This may also arise due to faulty wording of the questions 

or due to a wTong comprehension of the intent of the question For instance, a question like 

'What is the meaning of the rate of a reaction9’ would often elicit a mere definition of the rate 

of a reaction But what is required is an explanation of its meaning If just the definition is 

given, we have marked it as an error of comprehension. Similarly, with regard to the question, 

Explain chromyl chloride test’, the student, as it most often happens gives an account of how 

the test is performed. This wwld not constitute an explanation Therefore, we would mark it 

as an error of comprehension Compare this with the question How is flame test performed9’. 

There is no room for an error of comprehension here.
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1.3 Computation

Computation is another important skill, the achievement of which is tested in chemistry 

examinations. The first step in solving a typical numerical problem is to identify the concepts 

on which the solution of the problem hinges If errors are committed here, we have marked the 

error under the head concepts’. Sometimes, the problem may not be read properly and what the 

student solves for, may be different from what is asked. In such cases, the error is marked under 

the category comprehension'. Even when these are not the sources of error, the mistake may 

arise in the solution of a mathematical equation. It is such mistakes that strictly come under the 

category - computation’. There was a little debate about what to do if the final answer was 

not correct because different units were employed for a physical constant like R in different 

stages of the calculation. It was decided to classify such errors, as errors of concept’. 

Similarly, writing an unbalanced chemical equation or use of wrong molecular formulae would 

go under the error category 'concept’. Errors of wrong mathematics alone would be considered 

as computational errors.

1.4 Communication

It was found very often that the student is unable to write a convincing answer because 

of lack of ability to express ideas clearly. The concept appears to have been formed But the 

communication is faulty. This could be a language problem or more often a problem due to 

improper sequencing of the steps. Such communication errors usually occur in the case of long 

answer questions. Correct communication of the concepts of science should be one of the 

important skills to be developed at the higher secondary level

Initially, we tried out the above scheme with each of the resource persons using it. The 

discussion at the end of this tryout indicated that each of us had clearly understood the scheme 

We gained the confidence that such analysis could help in diagnosing the problem with respect 

to the pre university examination and that suggestions for remediation could be made on a sound 

basis.

5



STRATEGY

For the purpose of this study, a total of 1000 PUC chemistry answer scripts of April 1995 

were scrutinized. These papers were drawn from different student groups such as rural, urban, 

government and private institutions. For the analysis of the errors, a scoring sheet was designed 

(Appendix I). In order to attain uniformity in identification of the types of errors committed by 

students, an answer key (Table I) was drawn up after a detailed analysis of the questions. 

Classification of errors committed by each student w'as carried out by perusing the answer scripts 

using this scoring sheet. The final tally of these errors was earned out by consolidation from the 

individual scoring sheets.
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CHAPTER 2

ANALYSIS OF THE QUESTION PAPER

The pre university examination is a crucial examination in a student’s career. The future 

vocation to which society considers him to be fit for is very much dependent on his performance 

here. One could say that the country places a heavy stress on achievement at this examination. 

Moreover, there is no scheme for continuous evaluation for the students and according proper 

weightages for performance in this evaluation for grading the students. The entire system of 

grading is dependent on the performance in a single examination at the end of two years. The 

care and judiciousness in selecting questions here can hardly be overemphasized.

2.1 The question paper under scrutiny (Appendix II) is meant for a three hours examination 

and for a maximum of 90 marks. The paper has been divided into 4 parts, a) objective type, 

b) short answers; c) long answer; and d) questions pertaining to laboratory experiences. It is 

noteworthy that in each of these parts, an attempt has been made to give a fair representation to 

the various units of the syllabus. While there is no choice in the objective type questions, choice 

has been provided for questions in the other parts.

2.2 In our study of the errors committed by students in the pre university examination, we 

have thought it fit to carefully examine and analyze the question paper as a first step. On the 

basis of this analysis, a blue print was prepared. This gave us a picture of the content covered, 

the nature of questions asked and objective tested In a sense the blue print should precede the 

setting of the question paper. The blue print that we have inferred from the question paper of the 

April 1995 examination is given in Table II

2.3 It appears as though that almost the entire content of the pre university syllabus is spanned 

by the question paper. But content coverage should not mean just this. The number of hours 

of teaching in relation to the total number of hours available and the kind of concept coverage 

done while teaching should match with the importance accorded to the area in a question paper
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From this point of view, it is found that find the question paper is w'anting in the case of many 

topics. For instance, an important areas like electrochemistry, electrode potential, standard 

electrode potential, electrochemical series etc. have figured in the form of an insignificant 

multiple choice item “ Which of the following liberates hydrogen from dilute hydrochloric 

acid7... ” This does not test any conceptual understanding of the areas mentioned. Several 

metallurgical processes and their general principles form a part of the course content. This vast 

area is covered by one question requiring an account of the reactions in blast furnace and another, 

a description of extraction of magnesium There is a considerable coverage of organic chemistry 

in the syllabus. But the nature of the questions asked do not reflect an attempt to test the of the 

basic principles in organic preparations and reactivity. The questions asked in the practical 

chemistry are a little too simplistic in our judgement. This is especially so w'hen we remember 

that there is no separate examination for practical chemistry in the pre university course. 

Obviously, it is not the skills that are to be tested but an understanding of the theoretical 

principles involved.

2.4 The comment upon the nature of questions slightly overlaps what is written about the 

content coverage. In a good test there should be room for discrimination between the high 

achievers and the low achievers. One of the standard observations made with respect to the pre 

university examination in this aspect is that it does not perform the task very well. This lacuna 

is partly due to the nature of the questions and partly due to the objectives selected, which in turn 

are ultimately interrelated in a good examination When we carefully examine the nature of the 

questions asked for the several important conceptual areas, we cannot but conclude that there is 

a considerable room for improvement here. For example, if instead of asking the question to 

identity- the one which does not give an iodoform reaction, if the examiner had reset the multiple 

choice item, which would help the students to identity7 the structure among the given set which 

could give the iodoform test, the structure-reactivity relationship which forms the basic concept 

in organic chemistry would have been tested Carbohydrates form an important class of organic 

compounds. Starting from a classification of sugars to the discussion of carbohydrates being a 

source of energy, a considerable amount of teaching is apparently done. The question "Grape 

sugar is same as.... ". does not do justice to this coverage.
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2.5 The scientific approach to any educational process including instruction and evaluation 

requires as a first step, clarity with respect to objectives. In a general scheme of things, the 

coverage of objectives would be categorized under what educationists understand as knowledge, 

understanding, application and skills. Depending upon the level of education, a proper 

apportioning into each of these categories have to be decided a priori. Our blue print suggests 

that the percentage allotment into these categories is as follows : knowledge 72%, understanding 

17% and application 11%. We do not wish to comment upon the choice of this weightage to the 

objectives, except by mentioning that at the end of a two year intensive training, more weightage 

should have been given to the tests of higher level objectives. It is only thus that a clear 

distinction between the high achievers and low achievers can be made.

2.6 However, even accepting the weightages given to the knowledge level items in the 

examination as normal, in many cases, knowledge is restricted to 'trivial recall'. With regard 

to the higher levels, it appears as though the questions generally are restricted to the numerical 

problems. Can we not ask a good understanding and application item pertaining to the 

descriptive areas9 To give an example : "Hew would you detect the presence of halogen in 

organic compound7 This would test only a simple recall of steps involved in the test. This 

could be improved as "The Beilstein 's test for the detection of halogens in organic compounds 

requires the use of copper. Why can't platinum be used instead ? “ This would test a clear 

understanding of the difference between the two flame tests and the role of copper in the 

Beilstein's test. Several such examples can be cited For the knowledge questions too, the 

complexion of the question paper can be improved by giving attention to the nature of the 

questions This has already been discussed earlier.

2.7 Our analysis of the answer scripts reveals several problems of comprehension. These are 

mostly due to ambiguous wording of the questions The following are some examples

(i) . What is meant by rate' of a reaction?

(ii) Explain the term negative catalyst.

(iii) . Explain chromyl chloride test

Students’ interpretation of these questions do not exactly match with the intent of the examiner 

Another problem that causes comprehension error is with regard to writing equations, naming
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the products and drawing diagrams There is a general instruction at the beginning of the 

question paper, which states “Neal diagrams and equations are to be given wherever 

necessary''. It is obvious that this instruction could be interpreted in different ways by different 

pupils. Instead, it would be better to clearly indicate in the question itself where the equations 

or diagrams are necessary.

2 8 Lastly, the choices provided in the question paper are such that the students may omit 

certain important areas like chemical kinetics and chemical equilibrium. It is not that these areas 

are not represented but the students may not select them and yet get full credit by answering the 

alternatives. However, it should be remembered that the examination is supposed to test the 

learning outcome at the end of a 2 year course This in itself is not a mean task. While there is 

scope for improvement, it should be said that a reasonably satisfactory job has been done by the 

paper setters.
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ANALYSIS OF THE QUESTION PAPER 
Pre-University April 1995 Examination

CHEMISTRY 
(English Version)

Max Marks: 100

Note

1. The question paper has four parts. Answer all the four parts.
2. Parts I, 11 and IV carry 18 marks each. Part 111 carries 36 marks.
3. Neat diagrams and equations are to be given wherever necessary.

PART I

Note

1. Answer all the 17 questions.
2. The first 16 questions carrying one mark each are multiple choice questions and have to 

writing the appropriate letter.
3. Question No. 17 is matching type and carries two marks.

Code No.34 
Max.Marks : 90

be answered by identifying the correct answer and
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TABLE 1 
ANSWER KEY

Q.No Question Objective Answer Concept Remarks

1. Which of the following equilibria is 
not affected by changes in pressure?
a) 2 NO(t)-N2(g) + O2 (g)
b) PCI,(g) - PCI,(g) + Cl2 (g)
c) 2 SO2(g) + O2(g) - 2SO,(g)
d) N2(g) + 3H2(g) - 2NH, (g)

Understanding
Sees relationship between the 
change in pressure and the 
number of moles of reactants and 
products.

a Equilibrium will not be 
affected by changes in 
pressure if the number of 
moles of gaseous reactants 
and products are the same.

2. An example of polyamide is 
a) PVC, b) Nylon, c) Terylene, 
d) Polythene

Knowledge
Recognizes the presence of 
amide linkages in the structures 
of the compounds given.

b Polyamides contain -CO- 
NH- linkages.

3. Which of the following is a sulphide 
ore ?
a) Cryolite, b) Magnetite, c) Dolomite, 
d) Copper pyrites.

Knowledge
Recognizes the composition of 
ores.

d

4. Heat of neutralisation is highest when
a) acid is weak & base is strong.
b) acid is strong & base is weak.
c) both acid and base are strong.
d) both acid and base are weak.

Knowledge
Recalls the reasons for highest 
heat of neutralisation.

c Heat of neutralisation is 
maximum when both acid 
and base are completely 
dissociated.
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QNo Question Objective Answer Concept Remarks

5. Cannizzaro’s reaction is given by 
a) acetone, b) acetic acid, 
c) benzaldehyde, d) acetaldehyde

Knowledge
Recognizes

c Aldehydes with no a - 
hydrogen atom undergo 
Cannizzaro reaction.

6. One of the trace elements present in 
the human body is 
a) calcium, b) iron, c) magnesium, 
d) potassium

Knowledge
Recognizes

b Some trace elements are 
present in the human body.

7. The rate of a reaction increases when 
temperature increases, because,
a) the no. of activated molecules 
increases.
b) the no. of collisions increases.
c) the activation energy decreases
d) none of these.

U n derstanding
Sees relationship between
increase in the number of 
activated molecules and increase 
in rate of reaction.

a Rate of a reaction increases 
when there is increase in the 
number of activated
molecules.

8. When P2O3 reacts with cold water, the 
acid formed is 
a) H3PO4, b) HPO3 
c) H3PO2 d) H3PO3

Knowledge
Recognizes the reaction between 
P2O3 and H2O.

d P2O3 is to be 
written as P4O6.
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Q No Question Objective Answer Concept Remarks

9. On warming a solution of benzene 
diazonium chloride the compound 
formed is
a) benzene, b) chlorobenzene, 
c) phenol, d) benzyl alcohol.

Knowledge
Recognizes.

c

10. Sodium hydroxide gives a yellow 
precipitate with a solution of 
a) Pb(NO3)2, b)CuSO4 
c) HgCl2, d) AgNO3

Knowledge
Recognizes

c

11 HCP arrangement is found in 
a) Zn, b) Cu, c) Na, d) NaCl

Knowledge
Recognizes

a Structure depends on size 
and nature of constituents.

12. Iodoform reaction is not given by 
a) ethanol, b) methanol, 
c) acetone, d) acetaldehyde

Un derstanding
Discriminate

i

b Iodoform reaction requires 
the presence of CH3CO gp 
in the reactant or the 
reactant gets converted to 
CH3CO gp during the 
reaction.

13. Nitric anhydride is 
a) N2O b) NO c) N2O3 
d) N2O5

Knowledge
Recognizes

d
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Q No Question Objective Answer Concept Remarks

14. An ether may be prepared by
a) Wurtz reaction
b) Fittig reaction
c) Williamson's synthesis
d) Friedel-Crafts’ reaction

Knowledge
Recognizes

c

15. Which of the following liberates 
hydrogen from dilute hydrochloric 
acid?
a) Ag, b) Mg, c) Cu, d) Au

Knowledge
Recognizes.

b

16. Grape sugar is same as 
a) Lactose, b) Galactose, 
c) Glucose, d) Fructose

Knowledge
Recognizes

c

17. Some compounds are given in List A 
and their uses in List B. Match them. 
List A List B
a) Ethanol I) Benzaldehyde
b) Phenol ii) D D T.
c) Benzyl iii) Gammexane

Chloride
d) Phenyl iv) Plastic

Chloride v) Acetaldehyde

Knowledge
Recognizes the uses of the 
compounds given.

a - v
b - iv 
c-I 
d - ii

List B is a set of 
names How 
can it be uses of 
compounds in 
list A ?
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PART II
Note: 1. Answer any nine of the following. 

2. Each question carries two marks.

QNo. Question Objective Answer Concept Remarks

18 What is a coordination 
compound? Write the
formula of a coordination 
compound.

Knowledge
Recalls the
definition of
coordination
compounds.
Recalls
examples.

A coordination compound contains a central 
metal atom or ion attached by coordination 
bonds to ligands (ions/molecule).
Example: K4 [Fe (CN)6 ], K3[Fe(CN) 6], etc.

19 What is the action of
i) Magnesium on ethyl 
bromide ?
ii) Sodium bisulphite on 
acetaldehyde ?

Knowledge
Recalls.

Ethyl magnesium bromide (A Grignard reagent) 
CH3CH2Br + MgE-^> CH3CH2MgBr 
Acetaldehyde bisulphite addition compound. 
CH3CHO+NaHSO3 - CH3CH(OH)SO3‘ Na+

Dry ether 
should be 
used.
Missed in the 
question.

16



Q.No Question Objective Answer Concept Remarks

20. The standard heat of 
formation of ammonium 
chloride is -314 KJ. Write 
the thermochemical
equation to indicate this

Understand!

Interpret.

!^N.,„ + 2H2(g)+'/2CI2((.)- NH4CI„,
A H, = -314 KJ.

Standard heat of for
mation is the heat 
evolved or absorbed, 
when one mole of 
substance in standard 
state is formed from 
its elements in the 
standard states.

For comple
tion the 
question 
should 
mention the 
temperature 
to which the 
data refers; 
and the heat 
of reaction 
refers to one 
mole of
Nil,Cl

21. Mention two biological 
functions of DNA.

Knowledge
Recalls.

I) Repository of heredity, ii) directs protein 
synthesis. (DNA carries enough information to 
make several different RNA molecules. RNA 
helps in the protein synthesis.)

DNA has several 
biological functions

22. What is the action of:
i) Cone. HNOj on white 
phosphorus?
ii) Sodium carbonate on a
solution of calcium
chloride?

Knowledge
Recalls.

P4 + 20 HNO, - 4H, PO4 + 4 H2O + 20 NO 2(g) 
Ortho Nitrogen

phosphoric acid Dioxide
Na2C0,+ CaCl2- 2NaCI + CaCO,
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Q No. Question Objective Answer Concept Remarks

23. Calculate the active
masses: I) lOg hydrogen 
in a 10L vessel.

ii) 12 8g sulphur dioxide in 
a 2L vessel.

Application
Calculates 
the no. of 
moles of the 
gases
correspon
ding to the 
given 
weights. 
Application 
Calculates 
active
masses
(molar con
centrations).

I) lOg hydrogen = 5 moles of hydrogen.
Active mass = 5 moles / 10 litre 
= 0.5 mols per litre.

«

ii) 12.8 g of SO2 = 0.2 mols of SO2
Active mass = 0.2 mols / 2 litre 
= 0.1 mols per litre.

Relationship between 
weight and mole.

24. Give two chemical tests to 
distinguish between ethyl 
acetate and ethyl benzoate.

Knowledge
Recalls.

I) Ethyl benzoate burns with a sooty flame whereas 
ethyl acetate gives a non-sooty flame on ignition.
Ii) Ethyl benzoate on nitration yields a yellow 
nitrocompound. Ethyl acetate being an aliphatic 
compound does not undergo nitration.
Iii) Ethyl acetate on acid hydrolysis yields ethanol 
and acetic acid whereas ethyl benzoate on hydro
lysis yields ethanol and benzoic acid (white ppt).

Distinction between 
aromatic and
aliphatic esters.
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Q.No. Question Objective Answer Concept Remarks

25. Explain the term Negative 
catalyst’ with an example.

Knowledge 
Recalls the 
knowledge 
of -ve
catalyst.

A catalyst is a substance which generally accele
rates the rate of a chemical reaction. When the 
presence of a substance decreases the rate of a 
reaction, it is said to be a negative catalyst. Eg. I2 
gas in the combination of H2 and 0 acts as a 
negative catalyst. Nitric oxide reduces the rate of 
thermal decomposition of acetaldehyde or any other 
example mentioned in PUC textbook.

26. What is an essential amino 
acid ? Give an example.

Knowledge 
Recalls the 
meaning of 
essential 
amino acids. 
Recalls an 
example.

All the 22 amino acids present in proteins are not 
synthesized by animal body and some of them (10 
in number) are essential for the growth of animals 
and these must be included in their diet. These are 
called essential amino acids. Example: Lysine, 
phenyl alanine, leucine, valine, etc.

The amino acids 
which the animal 
body is not capable 
of synthesising but 
are obtained by 
external sources are 
' Essential amino
acids’.

27. Name the metals present in 
i) bronze and ii)
Magnalium.

Knowledge 
Recalls 
composition 
of alloys.

Bronze - Cu and Sn
Magnalium - Mg and A1
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Q.No. Question Objective Answer Concept Remarks

28. What is hydrogenation of 
oils? How is it carried out?

Knowledge 
Recalls the 
meaning of 
hydrogena
tion of oils. 
Recalls the 
method of
carrying out 
hydrogena
tion.

Addition of hydrogen to some of the carbon- 
carbon double bonds present in vegetable oils 
is called hydrogenation of oils.
Hydrogenation is carried out by passing 
hydrogen under pressure in presence of 
catalyst Nickel at 175-190° C, pressure 20-40 
lb/cm2.

Addition of hydrogen to 
double bonds in
triglycerides in vegetable 
oils is called hydrogena
tion.

29 What is meant by rate’ of a 
reaction? Write its unit.

Understand
ing
Translation

The rate of a reaction is, decreased in 
concentration of a reactant or increase in 
concentration of a product per unit time. The 
unit is mols litre4
time'' or concn. time4.

Rate of a reaction is 
change in concentra-tion 
of reactant/ product per 
unit time.

The question is not 
very clear. Since it is 
assigned only two 
marks, it pro-bably 
calls for recall of 
definitions. However, 
the words 'meant by’ 
may be misconstrued 
for a more detailed 
explanation.

30. Write the Haworth structure 
of a - maltose.

Knowledge
Recalls.

hOH rt / \

— o w
"1

H 6H
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PART in
Note: 1. Answer any six of the following. 

2. Each question carries six marks.
Q.No Question Objective Answer Concept Remarks

31.a) What are the weak 
electrolytes? Give two 
examples.

Knowledge
Recalls the definition 
and examples.

Weak electrolytes are substances which are 
feebly ionized in aqueous solution. Egs. 
Ammonia, Acetic acid, HN02, etc.

b) 3.0g of pure acetic acid 
and 4. lg of anhydrous 
sodium acetate are 
dissolved together in 
water and the solutions 
made upto 500ml. Cal
culate the pH of the 
solution:
(K,= 1.75 x 10*5)

Understanding
Seeing relationship.

3g of CH3COOH = 0.05 moles.
4. lg NaOAc = 0.05 moles.
Moles/lit of HO Ac = 0.1 moles/lit.
Moles/lit of NaOAc = 0.1 moles/lit. 
pH = pKa + log [NaOAc]/ [ACOH], 
pka = - log 1.75 x 10 ‘5 
= 4.76
pH = 4.76 +logO. 1/0.1 
pH = 4.76

pH of a mixture of 
a weak acid and 
its salt with a 
strong base in 
aqueous solution 
is related to pKa 
and the concen
trations of salt and 
acid.

32 a) Give an account of the 
reactions that occur in 
the blast furnace during 
the extraction of cast 
iron from haematite.

Knowledge
Recalls that different 
reactions occur at 
different zones in a 
blast furnace and that 
there is a temperature 
gradient.

Reactions in blast furnace are as follows:
1. Coke bums in air at the bottom of the 
furnace and temperature rises to 1500°C.
C + O2 - CO2 + heat
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Q.No Question Objective Answer Concept Remarks

32.a) 2. CO2 rises upwards and reacts with coke. 
CO2 + C - 2CO - heat.
As the reaction is endothermic, the tempera
ture drops from 1500°C to 400°C.
3. CO reduces Fe^ at 400-600°C.
Fe2O3 + 3CO - 2Fe + 3CO2 + heat
4. At the centre of the furnace, lime stone 
decomposes to lime and CO2.
CaCO3 g^1000C>CaO + CO2
5. The lime combines with silica of the ore 
to form a slag (which floats on the molten 
metal) and is removed as calcium silicate.
CaO + SiO2 - CaSiO3.

b) How is phosphorous 
trioxide prepared in the 
laboratory ?

Knowledge
Recalls the laboratory 
preparation of P2O3.

1. Piece of P, are heated gently with limited 
supply of air at one end of a combustion 
tube connected with a Leibig condenser.
2. P2O5 which may be formed is prevented 
from passing over by a glasswool plug.
3. P2O3 is condensed into a receiver cooled 
in ice-salt mixture.
P4 + 3O2 ■* 2P2O3
4. Draw figure.
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Q.No Question Objective Answer Concept Remarks

33 a) How is aniline prepared 
in the laboratory?

Knowledge
Recalls the laboratory 
method of prepara
tion of aniline.

Aniline is prepared in the laboratory by 
reduction of nitrobenzene with tin and HC1. 
C6H5NO2 + 6H ^?C6H5NH2+2H2O

Reflux a mixture of nitrobenzene, tin and 
cone. HC1 in a round bottomed flask. After 
complete reduction, neutralise the mixture 
with NaOH, separate the aniline and steam 
distil the same.

b) Write the structural 
formulae of
I) p-dichloro-benzene 
ii) Diethyl ether.

Knowledge
Recall the structural 
formulae.

*)

ii) CH3CH2OCH2CHj

34.a) Give reasons : 
i) Methyl red is not used 
as an indicator in the 
titration of acetic acid 
with sodium hydroxide.

Application 
Functioning of 
indicators and 
changes in pH at 
equivalence point.

Methyl red has a pH range 4.5 to 6.2. In the 
titration of HAc vs NaOH, pH > 7 (i.e. 8.7) at 
the equivalence point due to hydrolysis of 
CH3COO- i.e.
ch3coo- + H2O CH3COOH + OH*

When either the 
acid or base in an 
acid base titration 
is weak, the pH at 
equivalence will 
not be 7, as 
hydrolysis may 
occur. The indi
cator range (pK,) 
is a consideration 
in the choice of an 
indicator.
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Q.No Question Objective Answer Concept Remarks

34.a) ii) An aqueous solution Understanding Copper sulphate is a salt of strong acid.
of copper sulphate is the effect of H2SO4 and a weak base, Cu(OH)2. Hence the
acidic to litmus. hydrolysis on pH. salt undergoes hydrolysis in solution making

the solution acidic.

b) A first order reaction Application 2.303 
k ~ log

taken 181 minutes for of first order rate i a - x

90% completion of the reaction.
reaction. Calculate the 
time required for 99%

2.303
- 1»1 log

100

completion of the 
reaction.

1 81 1 0

2.303 - min 1AC
181

2.303t = -----------
k

100
log i

- 2.303 X
181

X 2
2.303

= 362 mins.
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Q No Question Objective Answer Concept Remarks

35. a) Describe the electrolytic 
method of extracting 
magnesium from
Carnallite.

Knowledge
Recalls the
electrolytic method of 
extraction of
magnesium

1 Fused carnallite is mixed with NaCI and 
taken in an air tight iron vessel which serves 
as a cathode.
2. Diagram to be drawn
3. A graphite rod is used as an anode.
4. The cell is heated externally and main
tained at 700°C and electrolysis is carried out 
in an atmosphere of coal gas.
5. Mg is liberated at cathode and floats over 
the fused electrolyte and separated .
At cathode Mg 2‘ + 2e' - Mg
At anode 20' - 2e* - Cl2.

b) Give two chemical tests 
to distinguish nitrous 
oxide and nitric oxide.

Knowledge
Recalls the tests.

Test N2O NO
1 Pass the gas No change Pink colour
through acidified gets dis-
KMnO4 solution. charged
2. Pass the gas No change. Solution
through FeSO4 turns dark
solution. brown.
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36. Explain with an 
example.
i) Kolbe’s reaction.

ii) Aldol condensation

Understanding 
the Kolbe reaction as 
an example of 
electrophilic substi
tution.

Understanding 
the aldol condensation 
is an example of 
nucleophilic addition 
of a carbanion to a 
carbonyl carbon.

Treatment of the salt of a phenol with 
carbondioxide brings about substitution of 
carboxyl group for hydrogen of the ring. This 
reaction is known as Kolbe reaction.
Example :

O
11
c S+125
II- 4-5a>») 
O5‘

-OH

Electrophilic 
substitution of 
hydrogen of an 
automatic ring (in 
phenoxide) by 
carboxyl group.

(Although some p-hydroxy benzoic acid 
formed as well, the separation can be carried 
out readily by steam distillation).

Under the influence of dil. base or dil acid 
two molecules of an aldehyde or a ketone 
containing a- hydrogen combine to form a P- 
hydroxy aldehyde or P-hydroxy ketone. This 
reaction is known as aldol condensation. 
Example :
CH3CHO + CH3CHO 
H3CH(OH)CH 2cho

Nucleophilic 
addition of one 
molecule of an 
aldehyde to a 
second molecule 
in such a way that 
a-carbon of the 
first becomes 
attached to the 
carbonyl carbon of
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36. iii) Cannizzaro reaction. Understanding
In presence of cone, 
alkali,aldehyde 
containing no a-
hydrogens undergo self 
oxidation and reduction 
to yield a mixture of an 
alcohol and a salt of a 
carboxylic acid.

In the presence of cone, alkali, aldehyde 
containing no a-hydrogens undergo self 
oxidation and reduction to yield a mixture of an 
alcohol and a salt of a carboxylic acid. This is 
known as Cannizzaro reaction.
Eg
2HCHO-2iU HCOO- + CH3OH 

(50% NaOH)

Auto oxidation-
reduction of an 
aldehyde containing 
no a - hydrogen 
atom.

37.a) Define heat of solution. Knowledge
Recall the definition.

The heat change per mole of solute dissolved 
is called heat of solution. Heat of solution 
varies with concentration. (Total heat change 
per mole of solute dissolved in definite 
amount of solvent for e.g. 1000 gm of 
solvent.)

The equilibrium

The heat of 
solution is not a 
specific quantity 
and the answer 
could be more 
than one
depending on 
concentrations.

b) Obtain an expression for 
Kc for the reaction.
N2(g) + 02(8)** 2NO(bI

Application
Establish relationship. b) K - f"°]2

c [*2] [O2]
Kf=K, [N;] [O2]
K„ = K2[NO2]2

[JVOJ2

c [Ay [o2i

constant relates 
the equilibrium 
concentration of 
the various
species to one 
another.
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Q No Question Objective Answer Concept Remarks

38.a) Describe the ammonia 
soda process for the 
manufacture of sodium 
carbonate.

Knowledge
Recalls the various 
steps involved in the 
manufacture of
sodium carbonate.

1. The raw materials are lime stone, brine and 
ammonia.
2. Lime stone on heating gives CaO and CO,
3. CO2 is passed through brine solution 
saturated with NH,
a) NH, + CO2 + H2O - (NH4) HCO,
b) NaCl + NH4HCO, - NaHCO3 + NH4C1
4. Precipitated NaHCO, is filtered and 
calcined to obtain Na2CO,
2NaHC0, - Na2CO, + H2O + CO2

b) What is the action of 
NaOH on a solution of 
magnesium sulphate ?

Knowledge
Recalls the reaction 
between NaOH and 
MgSO4.

5. Ammonium chloride of step (3) on 
treatment with Ca(OH) 2 gives offNH, gas 
which is again passed through brine solution. 
Carbon dioxide obtained in the calcination of 
NaHCO3 is reused for the reaction with brine 
solution.
MgSO4 + 2NaOH - Mg(OH) 2 + Na2SO4.

39.a) Write the IUPAC names 
of I) acetic acid, ii) 
Vinyl chloride, iii) 
Isopropyl chloride.

Un derstanding 
Assigns IUPAC
names for the
compounds on the 
basis of IUPAC rules.

i) ethanoic acid.
ii) 1-chloroethene
iii) 2-chloro-propane.
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39.b)
What happens
i) when a mixture of 
calcium benzoate and 
calcium acetate is dry 
distilled.
ii) Methanol is warmed 
with PC15.
iii) Phenol is shaken 
with excess of bromine 
water?

Knowledge
Recalls the reaction 
products in each case.

i) Acetophenone

ii) Methyl chloride or chloromethane

iii) Tribromophenol
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PART IV
Note: 1. Answer any three of (he following. 2. Each question carries six marks.

Q No Question Objective Answer Concept Remarks

40. Describe how you 
would determine
experimentally the rate 
constant for the acid 
hydrolysis of methyl 
acetate.

Knowledge 
Recall the 
method of 
determinati
on

100 ml of a 0.5 M solution of HCI is thermostated.
5 ml methyl acetate are dropped into it, the mixture 
shaken and thermostated again. 5 ml of the 
reaction mixture is immediately withdrawn and 
dropped onto crystals of ice in the conical flask A 
stop watch is started when half the pippette is 
discharged The solution is titrated against 0.2M 
NaOH using phenolphthalein indicator. The 
volume is noted as Vo 5ml of the reaction mixture 
is withdrawn at different time intervals and titrated 
against sodium hydroxide, after quenching the 
reaction with ice. In each case, the time is noted 
when half the pippette is discharged. Seven to 
eight readings spread over about two hours are 
taken the volumes recorded as V, The remaining 
reaction mixture is kept in a boiling water bath for 
about 20 minutes, cooled in a thermostat and 5 ml 
of this solution is titrated against NaOH. This 
reading is recorded as V„. A plot of log (V, - V ,) 
against time is constructed. The points are joined 
by the best possible line, slope of the line is 
calculated
Rate constant = slope x 2.303.

Techniques can be devised 
to follow the changes in 
the concentration of
products during the course 
of a reaction.
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41.a. How is sodium Knowledge Reflux a mixture of aqueous Na,SO,
thiosulphate prepared Recalls the (12.5 g in 50 ml water) with sulphur (5g)
in the laboratory9 preparation of for 1 Vi hours. Filter to remove unreacted

sodium sulphur Concentrate, cool and add
thiosulphate. alcohol.

b. Give a test to Knowledge i. Potassium salts give lilac coloured
distinguish the Recalls the tests flame on flame test, while sodium salts
following radicals. give golden yellow flame.
I. K+ and Na+ With picric acid aqueous K' ions give an
ii. Fe 2+ and Fe 3* yellow precipitate while no precipitate is
iii. Zn 2‘ and A1 ’’ obtained with Na4 ions.

ii Fe solution discharges purple colour 
with a few drops of KMnO, solutions, 
whereas Fe ’* solution does not. Fd‘
solution gives blood red colouration with 
NH4SCN, while Fe 2’ solution does not. 
iii. a)Ash test.
b) Add NH 4CI and and NH4OH - white 
ppt,Aluminium.
Pass H2S to the above - white ppt, zinc .
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42.a. Mention any two colour 
reactions of phenol.

Knowledge
Recalls the colour 
reactions.

i . Neutral ferric chloride test.
Phenol gives a purple colouration 
with neutral ferric chloride, 
ii. Phthalein test: Many phenols yield 
phthaleins, which give characteristic 
colouration with alkali.
Phenol - Phenolphthalein -* NaOH 
Pink colouration.

Phenols form
coloured complexes 
with neutral ferric 
chloride.
Phenols yield
phthaleins, which give 
characteristic 
colouration with
alkali.

b. Explain 'Chromyl chloride 
test’.

Understanding
Interprets.

Chromyl chloride test is a 
confirmatory test for a chloride ion. 
Sample containing chloride is mixed 
with solid potassium dichromate and 
a small amount of cone H2SO4. The 
mixture is gently heated and the 
resulting red vapours of chromyl 
chloride are collected in a solution of 
NaOH. This solution is acidified with 
acetic acid and lead acetate solution is 
added. An yellow precipitate of 
PbCrO4 is obtained. This confirms 
the presence of a Cl" ion in the sample 
as shown below.

Chromyl chloride
hydrolyses to give 
chromate ions.
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42. c. Give two tests for proteins. Knowledge
Recalls the tests for 
proteins.

4 Cl" + Cr2O72' + 6H - 2CrO> Q + 
3H2O
CrO2Cl2 + 4OH’ - CrO^2* + 2C1 + 
2H2O
Pb2+ + Cr4 2’- PbCrO4

(Yellow precipitate)
i. Biuret reaction: Addition of a very 

dilute solution of copper sulphateto 
an alkaline solution of a protein 
produces a red or violet colouration. 
Ninhydrin Test When protein
solution is treated with ninhydrin a 
purple colour is developed.

43 a. Give two chemical tests to 
distinguish i) ethanol and 
acetic acid.

Knowledge
Recalls the
distinguishing tests

i. Acetic acid gives a brisk
effervescence of CO2 with NaHCOj 
solution whereas Ethanol does not 
react with NaHCO3 solution. 
CH3COOHNa^’ CH3COOH + CO2 
With I2 in the presence of NaOH, 
ethanol forms iodoform.
CH3CH2OH ^^chi.
Acetic acid does not answer this test.
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43.a. ii) acetone and
benzaldehyde

Knowledge
Recalls the tests.

1. Benzaldehyde produces an instant 
pink colouration with Schiffs reagent 
while acetone does not.
2. Acetone gives an yellow ppt with 
excess of I2 and NaOH while 
benzaldehyde does not.

b. How would you detect the 
presence of halogens in an 
organic compound ?

Knowledge
Recalls the method 
of detecting halogens 
in organic
compound.

Heat the thin copper wire to red heat. 
Dip it in the organic substance. When 
this is introduced into a flame, a green 
colouration is imparted.

44.a. When 2.0g of NaOH is 
neutralised completely by 
HC1 (both in dilute 
solutions) 2.68KJ of heat 
are liberated. Calculate the 
heat of neutralisation.

Application 
Understanding the 
relationship between 
heat change and heat 
of neutralisation.

2.0 gm of NaOH = 0.05 moles.
0.05 moles of NaOH produces 2.86 
KJ of heat when neutralised.
1 mole produces = 2.86/0.05.
= 57.2 KJ.
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44 b How is flame test 
performed?

Knowledge
Recalls the flame 
test.

A paste of the salt with a few drops of 
conc.HCl is prepared on a watch 
glass. A small amount of this paste is 
taken on a clean platinum wire and 
exposed to the flame. The colour of 
the flame is noted. Colour of the 
flame is characteristic of the metal ion 
present.

Some metal ions emit 
character visible light 
on exposing to a 
flame.

44.c. Give two chemical tests to 
distinguish a bromide salt 
from a iodide salt.

Knowledge
Recalls the
distinguishing tests.

Test for Br':
a) Sample + cone. H2SO4 - Reddish 
brown vapours.
b) Aqueous solution of bromode + 
chlorine water + CC14 - orange yellow 
globule.

Test for I*:
a) Sample + cone. H2SO4 - violet 
vapours.
b) Aqueous solution of iodide _ 
chlorine water + CC14 - violet globule.

Reduction potentials 
of halogens decrease 
in the order chlorine, 
bromine and iodine.
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TABLE II
BLUE PRINT OF THE 1995 PUC CHEMISTRY PAPER

Sl.No Unit/Topic Objective SBO KNOWLEDGE
Obj SA LA

UNDERSTANDING
Obj SA LA

APPLICATION
Obj SA LA

Total
Marks

1.

2.
3.

THERMO
CHEMISTRY

K

U
K

Recall

Interpret
Recall

4(1)

37a(2)
20(2)

5

4.

5. CHEMICAL
EQUILIBRIUM

U

u

Seeing
reationship

Derive
relationship

1(1)

23(i)&(ii)
(2)

6. A Establish
relationship

37(b)4 7

7. U Translation 29(2)

8.

9.

CHEMICAL
KINETICS

IJ

A

See
relationship

Establish
relationship

7(1)

34(b)4 7
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SI.No Unit/Topic Objective SBO KNOWLEDGE UNDERSTANDING APPLICATION
Obj SA LA

Total
MarksObj SA LA Obj SA LA

10. CATALYSIS K Recall 25(2) 2

11. A Give reason 34a(2)
12. ELECTROCHEMISTRY U Seeing

relationship
31b(4)

13. K Recall 31a(2) 8

14. SOLIDS K Recognise 11(1) I

15. NITROGEN K Recognise 13(1)
16. K Recall 35b(2) 3

17. PHOSPHOROUS K Recognise 8(1)
18. K Recall 22(i)(l)
19. K Recall 32b(3) 5

20. METALLURGY K Recognise 3(1)
21. K Recognise 15(1)
22. K Recall 22ii(1)
23. K Recall 27(2)
24. K Recall 32a(3)
25. K Recall 35a(4)
26. 38a(6) 18
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SI.No Unit/T6pic Objective SBO KNOWLEDGE UNDERSTANDING APPLICATION Total
Obj SA LA Obj SA LA Obj SA LA Marks

27. COORDINATION K Recall 18(2) 2
COMPOUNDS

28. K Recognise 17(2)
29. ORGANIC K Recognise 2(1)
30. CHEMISTRY K Recognise 5(1)
31. K Recognise 9(1)
32. U Discriminate 12(1)
33. K Recognise 14(1)
34. K Recall 19i,ii(2)
35. K Recall 33b(2) 33a(4)
36. U Generalise 36i,ii,iii(6)
37. U Sees

relationship 39a(3)
38. K Recall 39b(3) 27
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SI.No Unit/Topic Objective SBO KNOWLEDGE UNDERSTANDING APPLICATION Total
Obj SA LA Obj SA LA Obj SA LA Marks

39.
40.

CARBOHYDRATES K
K

Recognise
Recall

16(1)
30(2)

3

41. OILS AND FATS K Recall 28(2) 2

42. PROTEINS AND 
AMINO ACIDS

K Recall 26(2) 2

43. NUCLEIC ACID K Recall 21(2) 2

44. METAL IONS IN
BIOLOGICAL
SYSTEMS

K Recognise 6(1) 1
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Sl.No Unit/Topic Objective SBO KNOWLEDGE UNDERSTANDING APPLICATION
Obj SA LA

Total
MarksObj SA LA Obj SA LA

45. PRACTICALS K Recall 44(b)(c)(4)
46. K Recall 24(2)
47. K Recognize 10(1)
48. U Interpret 42(b)(2)
49. K Recall 40(6)
50. K Recall 41(a.b)(6)
51. K Recall 42(a)(2) 43(a)(4)
52. A Infer 44(a)(2)
53. K Recall 43(b)(2)
54. K Recall 42(c)(2) 33

TOTAL MARKS 15 41 36 3 13 8 12 128

KNOWLEDGE - OBJECTIVE 15; SHORT ANSWER - 41; LONG ANSWER - 36 : TOTAL - 92 : 71.8%

UNDERSTANDING - OBJECTIVE - 3; SHORT ANSWER - 13; LONG ANSWER - 8 : TOTAL - 24 : 17.2%

APPLICATION - SHORT ANSWER - 12 : TOTAL - 12 : 11.0%
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CHAPTER 3

ANALYSIS OF ERRORS

The points considered important in the analysis of errors committed by the students were 

to classify the errors according to a scheme and to assign reasons for the errors committed. The 

scheme used for classification has been described in detail in Chapter 1. Assigning possible 

reasons for the errors was done after detailed discussion among resource persons. This exercise 

has been done after checking the answers in one thousand answer scripts of the April 1995 paper.

After doing the above exercise, it was considered that it would be more meaningful to 

group the questions together under different units of the syllabus. The percentage of errors under 

each category of the scheme for the different units was then determined This data is presented 

in Table III. General conclusion about the problems faced by the students can more easily be 

made using such data.

While discussing the possible reasons for the errors several points came up. The first of 

them pertains to the nature and type of question asked vis-a-vis the content covered in the 

syllabus. It is from this point of view that the syllabus also has been presented in the discussion. 

The second point pertains to the coverage given in the question paper to each of the units. 

Keeping these points in focus, it may be possible to find out the units for which instruction has 

to be strengthened or the instruction strategy could be altered

3. J Unit 1 : Thermochemistry

Syllabus : Concept of enthalpy, enthalpy of reactions, enthalpy of formation, solution,

combustion, neutralisation and phase changes Thermochemical equations - Law of conservation 

of energy - Hess’s Law of heat summation - calculations based on these laws (5 hours).

Three questions have been asked under this unit : Q.No.4 is an objective type, Q.No.20 

and Q.No.37(a) belong to the short answer category. Approximately 70% of the students have 

committed conceptual errors while answering these questions.

41



It is disturbing to note that for the question No. 20, 85% of the students have committed 

error in writing the thermochemical equation. The error is generally due to the poor 

understanding of the concept of heat of formation’. Most of the students have not written the 

equation taking the elements nitrogen, hydrogen and chlorine as reactants. Some have gone 

wrong in balancing the equation.

With reference to Q.No.37(a), many of the students do not specify the number of moles 

of solvent and number of moles of solute. There is a great deal of confusion with regard to the 

definition of'heat of solution’.

3.2 Unit II: Chemical Equilibrium

Chemical Equilibrium, equilibrium constant - Free energy changes, standard free 

energies, relationship between free energy change and equilibrium constant. Calculations 

involving K, citing following examples : Dissociation of Hl, PC15, synthesis ofNH,, SQ and 

NO

In this unit, there are three questions. Question No.l is an objective type, Q. No.23 

contains two parts, one relating to the calculations of active masses while Q.No. 37(b) is for 

obtaining an expression for Kc for the given reaction.

Question No. 1 has been answered by a majority of students (76%). However, with regard 

to Q. No.23 part (I) the % error is very high (84.5%) while for part (ii) it is 64.3%. The answers 

indicate that the students have not understood the mole concept. The question essentially intends 

to test the mole concept rather than concepts in chemical equilibrium. With reference to Q. 

No.37(b), the intent of the question is misunderstood by many of the students (51.5%).

3.3 Unit III: Chemical Kinetics

Order and molecularity of a reaction - Derivation of the equation for the velocity constant 

of a first order reaction. Half life period and its relationship with the order of the reaction - 

Experimental study of acid hydrolysis of methyl acetate. Influence of temperature on the 

velocity of a reaction - Arrhenius theory - Energy of activation
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The question paper contains three questions : One objective type, one short answer 

category and the other is a numerical problem.

For Q. No. 7, more than 60% of students have committed conceptual error. The choice 

of an appropriate answer from the given distractors requires seeing interrelationships between 

rate, the number of simple collisions, the number of activated collisions and the effect of 

temperature on them. The majority of students have not understood the distinction between 

simple collisions, activated collisions and their dependence on temperature and in turn on the rate 

of the reaction. The Q. No.29 “What is meant by rate of a reaction and to write its units'', 63.5% 

of students have committed conceptual error. There appears to be some problem of 

comprehension with regard to the intent of the question. The answer to Q. No.34(b) involves 

the application of 1 st order rate equation. Although many students have been able to write the 

proper expression for the first order rate law, they have failed to identify the initial concentration 

and the amount reacted from the given data. 32% of the students have committed computational

errors.

3.4 Un it IV: Catalysis

Syllabus : Characteristics - Influence of catalyst on reaction path - Enzyme catalysis - 

Application in industry.

There is only one short answer question ( Q.No.25) asked under this unit carrying two 

marks. Although a majority of the students have correctly answered this question (68%), yet 

25% of the students have committed error of comprehension. The answer for the question 

requires an explanation of the term negative catalyst’, but many of them have simply defined 

negative catalyst. However, they were able to provide the examples for a negative catalyst.

3.5 Unit V: Electrochemistry

Syllabus : Arrhenius theory of electrolytic dissociation - mechanism of electrolytic conduction 

Concepts of conductivity and molar conductivity - Weak and strong electrolytes - Acid-base 

concept - pH scale - ionic equilibria - buffers - theory of acid-base indicators - electrode 

potential, standard electrode potential, hydrogen electrode - electrochemical series - corrosion 

of metals.
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The coverage of the syllabus in the question paper is inadequate. It could be remembered 

that 10 hours of teaching has gone into this area. The topics that are conspicuous by their 

absence are those pertaining to electrode potentials and conductivities. Therefore, the level of 

conceptual understanding among the students in the above major areas of the syllabus cannot be 

satisfactorily judged.

X
However, there are three short answer questions of which one is a definition, another a 

numerical problem and the third, a reasoning type. The electrochemical series finds only an 

oblique reference by the way of the multiple choice item (Q.No. 15) requiring the identification 

of the metal among the set which can liberate hydrogen from HC1.

About 67% of the students have attempted the question on weak electrolytes (Q.No.3 la). 

54% among them have gone wrong. Interestingly most of them are able to give the correct 

examples for weak electrolytes. This might be by a mere recall. The classification of the 

electrolytes on the basis of the extent of ionization in solution does not seem to be well 

established in the minds of the students. The Q.No. 31(b) is a numerical problem involving the 

relationship between pH and pKa in a buffer solution. 47% of the students have attempted this 

question, among them 56% have committed conceptual error. That this question is not a popular 

choice can be due to a general fear of numerical problems. Most of those who have chosen to 

answer this question have used the correct equation. But the errors are generally in converting 

the data given in the problem to molar concentrations. In other words, we can put this down to 

a weak understanding of the mole concept. In addition, there are computational difficulties in 

solving the problem.

Very few students (46%) have attempted this question (Q No.34a) . A large majority of 

them (about 83%) have gone wrong. The question is relatively a difficult one, requiring an 

understanding of the theory of acid-base indicators and the knowledge of pH at neutralization 

during a weak acid-strong base titration. Basically, the concept required here is of hydrolysis. 

This again is what forms the basis for answering the second part of the question. A large 

percentage of error should obviously be attributed to the poor understanding of these concepts.
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3.6 Unit VI: Solids

Syllabus : Amorphous and crystalline - Examples - close packing, arrangement - cubic close 

packing (Copper, NaCl), HCP (Zn), BCC ( Na, CsCl), concept of nearest neighbours 

(coordination number).

From this unit, only one objective type question (Q.No. 11) has been asked 51.3% of the 

students have committed error. The question requires to choose the substance which crystallises 

in HCP arrangement from the given substances. However, three of the distractors given are 

metals. In general, metals crystallise in FCC, BCC and HCP structures. In order to make an 

appropriate choice, the student is expected to rationalise which type of metal/substance can 

crystallise in HCP arrangement. It is rather surprising to note that there is no scope in the 

syllabus for such a detailed understanding of the aspects which govern the type of close-packing 

and the position of the metal in the periodic table. Obviously, the choice is made either from 

recall or random picking. The question is at best inconsequential in diagnostic value.

3.7 Unit VII: Nitrogen

Syllabus : Preparation and properties of oxides of nitrogen and nitric acid, manufacture of urea, 

ammonium sulphate and calcium ammonium nitrate .

A multiple choice item (Q.No. 13) and a short answer question (Q.No.3 5b) are asked on 

this unit. The percentage of errors in both the cases is around 45, though they are purely 

knowledge level questions.

3.8 Unit VIII: Phosphorus

Syllabus : Manufacture of phosphorus, aluminium sulphate, preparation, properties and uses

of P4O6 and P4O10, structure of acids of phosphorous, superphosphate of lime.

Three questions one relating to the preparation of P2O3 (Q.No.32b) and the other two on 

the properties of phosphorous and P2O3 (Q.No. 22(1) and 8) have been asked. With regard to 

the preparation of P2O3 (Q 32b) in addition to 37.7% of the students committing errors in 

concept, 14.7% have committed error in communication. The error in communication is
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largely due to improper sequencing of the steps. The error committed by the students for the 

reaction between P and cone. HNO3 (Q.No.22(i)) is very high (84%). Surprisingly most of them 

have gone wrong in writing the correct products and also in balancing the chemical equation.

3.9 Unit IX: Metallurgy

Syllabus : General principles, occurrence, metallurgy properties and uses of metals - Na, Cu, 

Mg, A1 and Fe. Manufacture of steel, manufacture, properties and uses of NaOH, Na2CO3, 

CuSO4, K2Cr2O4 and alum.

One objective type question (Q.No. 3), two short answer type questions (Q.Nos.22(ii), 

27(i) and (ii)) and four long answer questions (Q.Nos. 32 a, 35a, 38a and 38b) have been asked. 

About 52% of those who have answered Q.No. 22(ii) have committed conceptual errors. While 

evaluating the answers for Q.No. 27(i) and (ii), it was noticed that most of the students (80%) 

have written correct compositions for magnalium (answer inbuilt in the question itself) while in 

the case of bronze, the error committed is high (67%). About 47% of the students have attempted 

question No.32(a). Many students have failed to mention the temperatures at which different 

reactions occur. Most of the students have not discussed the reactions in a sequential order. 

In the case of Q.No. 35(a), on extraction of Mg from Camallite ore, the conceptual error is 42%. 

With regard to the manufacture of Na2CO3 from ammonia-soda process (Q.No. 38(a)), only 

35% of total students have answered this question. Among these, about 45% have committed 

conceptual errors. These students are unable to name the raw materials required for the 

manufacture of Na2CO3 . In all these long answer questions (Q.No. 32a, 35a and 38a), it is 

observed that there is a problem of logical presentation. Many have gone wrong in writing 

balanced chemical equations and in drawing the appropriate diagrams.

3.10 Unit X: Coordination Compounds

Syllabus : Potassium ferricyanide, potassium ferrocyanide, cupraammonium sulphate.

In this unit, one short answer question (Q.No. 18) requiring a definition and an example 

of a coordination compound has been asked. About 49% of students have failed to answer this 

question. Even though the majority of the students have given correct example for a coordination

46



compound, most of them (67%) have not given the correct definition. This suggests that the 

examples are given more by rote memory than by understanding the significant features of 

coordination compounds.

3.11 Un it XI: Organ ic Ch emistry

Syllabus : Preparation and properties of alkyl and aryl halides, alcohols and phenols, aldehydes 

and ketones, acids, esters and amines.

Questions 33(b) and 39(a) have been attempted by about 60% of the students and the 

error percentage is as high as 75%. This indicates that the area of nomenclature is a weak point 

for the students, especially when one notes that the items do not refer to very complex systems. 

The area of alkyl and aryl halides is represented by the question “What is the action of 

magnesium on ethyl bromide in ether ?”. 70% of the students have answered it correctly. The 

question is a poor representation of a very important area The syllabus gives sufficient scope 

for the development of the area. High success rate in a poor question cannot necessarily lead one 

to conclude that the concepts are well formed.

The other important topics like , alcohols and phenols, aldehydes and ketones find a fair 

representation in the paper. The questions generally demand mastery over the content 

information of organic chemistry. The mastery is best achieved by seeing the relationship 

between properties and functional groups, structure and property. Perhaps these relationships 

have not been strongly emphasised.

3.12 Unit XII: Carbohydrates

Syllabus : Classification - open and ring structures of glucose, fructose and galactose - 

oligosaccharides - ring structures of sucrose, maltose and lactose - polysaccharides - partial 

representation of the structures of cellulose, starch and glycogen - carbohydrates as a source of 

energy.

The coverage expected for this unit appears to be extensive. The time allotted (3 hours) 

for this is too inadequate. The question paper contains a multiple choice item (Q.No. 16) and a

47



short answer question (Q.No.30). The former refers to a recall of a name which is neither 

correct nor testing a knowledge of chemistry. The latter requires a structural representation on 

paper. This can be considered a little too complex at this stage where much attention would not 

have been given to stereochemistry during instruction. The percentage of error in the two items 

are 61.5% and 70.8% respectively. The question on structure is attempted only by 58% of the 

students.

3.13 Unit XIII: Oils and Fats

Syllabus : Chemical nature - saturated and unsaturated fatty acids. General structure of 

triglycerides - hydrolysis - Fats as a source of energy - Fatty acid constituents of some common 

oils and fats. Rancidity - refining and hydrogeneration of oils - drying oils.

This is represented by the question “What is hydrogenation of oils? How is it carried 

out? ”, About 76% of the students have attempted this and 54% among them have committed 

conceptual error. The errors here are with respect to some important detail or other. Some 

students miss the fact that hydrogenation is required in the case of unsaturated oils. Some are 

not able to give the conditions under which hydrogenation is done.

3.14. Unit XIV: Proteins and Nucleic acids

Syllabus : Building units - amino acids - peptide linkages - Functional properties of proteins

as enzymes, antibodies, transport agents, biological messengers and structural materials. Nucleic 

acids - DNA and RNA - components. Biological importance of nucleic acids.

Metal ions in biological systems - The question representing the topic Proteins’ is, 

“ What is an essential amino acid ? Give an example" has been attempted by 60% of the 

students. The percentage error is 64%. The problem for the students was either recall of an 

example or the correct definition. It is obvious that the significance of the word essential’ was 

not clear to the students.

The topics “nucleic acid" is represented by the question “Mention two biological 

functions of DNA ”. Nearly 80% of the students have attempted this and the percentage error is 

45% This is not alarming However, the success rate in this question could also be attributed 

to the fact that the term DNA has become a part of general knowledge of the students.
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One multiple choice item is set on the topic “metal ions in biological systems". The high 

percentage of error is probably because it demands a trivial recall.

3.15 Un it XU: Practical

The syllabus comprises of inorganic qualitative analysis, tests for common organic 

functional groups, preparation of a few compounds, and some experiments on thermochemistry 

and rates of chemical reaction. An analysis of the questions of part IV shows four distinct types.

a) Description of experiments (Q. Nos. 40 and Q.41a)

b) Those related to specific tests of anions, cations and organic functional groups
(Q. Nos. 42a, b, c; .43b; 44b)

c) Distinguishing tests (Q. Nos. 41b; 43a; 44c)

d) Calculation of heat of neutralization of NaOH.

It is a significant observation that the percentage of students who have attempted 

questions related to laboratory activities is far less when compared with the theory oriented 

questions. Nearly 50-60% of the students have answered questions of type (a) which is a long 

answer question related to the details of rate constant determination. However in the case of the 

preparation of sodium thiosulphate 13% students have shown problems of communication either 

by not drawing the appropriate diagram or writing the chemical equation. A good percentage of 

correct answers may perhaps be attributed to the limited number of experiments included in the 

syllabus and questions being recall type.

In the case of questions of (b) and ( c) types, the number of students who have attempted 

ranges from 21-48%. . Out of this, nearly 50% have not written correct answers. This clearly 

shows that the students are not familiar with these simple chemical tests. As regards the 

calculation of the heat of neutralisation of NaOH, 65% of the students have gone wrong. This 

is primarily due to the fact that the students could not see the relation between the weight of 

NaOH given in the problem and the number of moles it corresponds to.

Chemistry is basically an experimental science and it is desirable to test various abilities of the 

students through actual activities. However, perhaps due to the difficulty of providing enough
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facilities, the students’ familiarity with laboratory activities are bound to be not very satisfactory. 

This is evident from the observation of the students’ performance. It is, therefore, desirable to 

either provide actual experiences in the laboratory or to demonstrate as many experiments as 

possible to the students in the classroom.
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TABLE III

ERROR CONSOLIDATION

Sample: 1000 scripts

Title of the Unit Q.No. Hierarchy of 
objectives

No.of students 
answering the 

question

ERROR CATEGORIES
Concept Compre

hension
Computation Communication

Thermochemistry 4 K 998 258 (26%)
(5 hours) 20 U 682 579 (84.9%) 10 08

37a K 712 425 (59.7%) 18 02 13

Chemical Equilibrium 1 U 997 241 (24.1%)
(5 Hours)

23(i) U 290 245 (84.5%) 07 03

23(ii) U 258 166 (64.3%) 34(13.1%) 03

37b A 683 232 (34%) 352 (51.5%) 16 22

Chemical Kinetics 7 U 999 617(61.7%)
(5 Hours) 29 u 781 496 (63.5%) 69 43

34(b) A 518 217(49.9%^,
16 165 (31.8%) 10

Catalysis (2 Hours) 25 K 778 246 (31.6%), 195 (25%)
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Title of the Unit Q.No. Hierarchy of 
objectives

No.of students 
answering the 

question

ERROR CATEGORIES
Concept Compre

hension
Computation Communication

Electrochemistry 31a K 672 365 (54.3%) 25 36
(10 hours) 31b U 476 267 (56%) 03 177 (37.2%) 12

34a A 459 382 (83.2%) 12 4 12

Solids (2 hours) 11 K 990 507 (51.3%) - — —

Nitrogen (4 hours) 13

35(b)

K

K

998

629

478 (47.9%)

275 (43.7%) 10 — 5

Phosphorus (3 Hours) 8 K 997 483 (48.4%) — —

22(i) K 636 515(80.9%) 6 — 16

32(b) K 549 207 (37.7%) 11 — 81 (14.7%)
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Title of the Unit Q.No. Hierarchy of 
objectives

No.of students 
answering the 

question

ERROR CATEGORIES
Concept Compre

hension
Computation Communication

Metallurgy 3 K 997 135 (13.5%) —

15 K 996 409 (41.0%) —

22(ii) K 569 300 (52.3%) 9

27(i) K 657 442 (67.2%) -

27(h) K 611 128 (21.3%)

32(a) K 472 293 (52%) 2 61 (12.9%)

35(a) K 616 259 (42%) 11 95 (15.4%)

38(a) K 347 157 (45.2%) 4 30 (8.6%)

38(b) K 378 180 (47.6%) — 12

Coordination 
Compounds (2 hours)

18 K 509 343 (67.3%) 4 — 23

53



Title of the Unit Q.No. Hierarchy of 
objectives

No.of students 
answering the 

question
Concept

ERROR CATEGORIES 
Compre- Computation
hension

Communication

Organic Chemistry 2 K 997 435 (43.6%)
(15 hours) 5 K 996 201 (20.1%)

9 K 998 603 (60.4%)

12 U 998 371 (37.0%)

14 K 998 193 (19.3%)

17 K 998 541 (54.1%)

19(i) K 732 287 (38.2%) 3 15

19(H) K 590 410(69.5%) 10

33(a) K 554 345 (52.3%) 6 69(12.5%)

33(b) K 555 372(67.0%) 1 1

36(i) U 518 246 (47.5%) 47

36(ii) u 472 264 (55.9%) 30

36(iii) u 528 254 (69.3%) 42 2

39(a) u 641 488 (76.1%) 3

39(b) K 593 369 (62.3%) 16 15
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Title of the Unit Q.No. Hierarchy of 
objectives

No.of students 
answering the 

question

ERROR CATEGORIES
Concept Compre

hension
Computation Communication

Carbohydrates (3 16 K 999 615 (61.5%)

hours) 30 K 586 415(70.8%) 03

Oils & Fats (6 hours) 28 K 757 410(54.1%) 9 85(11.2%)

Proteins & Amino 
Acids ( 3 hours

26 K 599 382 (63.8%) 17 30

Nucleic Acids (1 hour) 21 K. 798 356 (44.6%) 19 32

Metal ions in 
Biological systems (1 

hour)

6 K 958 576 (60.1%)

Practicals 10 K 996 663(66.6%)

24 K 467 305 (55.3%) 12 06

40 K 539 206 (38.4%) 09 06 13

41(a) K 603 284 (47.1%) 71 (11.7%)

41(b) K 488 245 (50.2%) 6 25
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Title of the Unit Q.No. Hierarchy of 
objectives

No.of students 
answering the 

question

ERROR CATEGORIES
Concept Compre

hension
Computation Communication

Practicals 42(a) K 634 357 (56.3%) 40 4 5

42(b) U 605 301 (49.8%) 2

42(c) K 659 268 (40.6%) 22 8

43(a) K 453 227 (50.1%) 9 11

43(b) K 418 168 (40.2%) 5 7

44(a) A 312 204 (65.4%) 1 4 3

44(b) K 373 209 (56.0%) 8 11

44(c) K 209 113(54.1%) 2 2
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CHAPTER 4

SOME REMEDIAL MEASURES

Diagnosis is one aspect of this study. The other is remediation. As regards this, we can 

only make some suggestions because, there are several kinds of inputs in the education of the 

Pre-university students. As far as the large scale Comprehension’ errors are concerned, these 

can be rectified by suitable wording of the questions. Computation, as we have defined requires 

drill and reinforcement. Errors due to communication also require conscious training. The most 

important source of error, as our analysis indicates, is due to inadequate concept formation. 

Instructional strategies have to be alive to this problem. Some suggestions are made in the 

following paragraphs.

4 1 The topicwise conceptual error percentages are given in Table 4.

Table 4

Conceptual Errors in Major Topics

Sl.No. Topic Percentage Error

1. Thermochemistry 73

2. Electrochemistry 65

3. Organic Chemistry 63

4. Chemical Equilibrium 61

5. Chemical Kinetics 58

6. Nitrogen and Phosphorus 54

1 Practical 50

The data indicates that the conceptual errors are high in topics 1 to 4. It is evident that 

these units which form the strong foundations of chemistry are the areas in which the students 

are found to be not well grounded. Though we find from the blue print that nearly 72% of the 

questions are knowledge level questions requiring only recall of simple facts, it is disturbing to 

observe that the majority have not responded satisfactorily. Normally the students’ familiarity
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with the formulae of compounds, and chemical equations starts from class 8 Yet it is frustrating 

to note that many students are not able to write the correct formulae of simple compounds and 

write balanced chemical equations.

Chemical calculations invariably involve the use of the mole concept The errors 

committed by the students (more than 80%) are primarily due to their poor understanding of this 

concept.

The language of modern organic chemistry is based on the IUPAC nomenclature. The 

results show that the students do not have a firm grasp in naming even simple organic 

compounds.

Writing a correct definition of terms such as rate of reaction, coordination compound, 

negative catalyst, heat of formation would pose no problem for a person who has a conceptual 

understanding. The high percentage of errors by the students in answering such questions 

indicate that these have been learnt more by rote memory than by an understanding.

In the case of questions calling for long answers, it has been observed that the students 

do not have the skill of organising and presenting the ideas sequentially. The development of this 

skill is an essential ability for all the students of science.

4.2 As academicians, we could make a beginning based on the results of this study which 

gives us a few clear pointers in that direction Some of the simple remedial steps that can be 

taken in this direction are suggested

Consider a couple of questions on definition :

One of the questions is - What is a weak electrolyte ? Give an example ’ This 

apparently is a question that demands definition The problem with assessing a student on the 

basis of his knowledge of a definition is, that many a times, he can answ er the question correctly 

by rote memory. Students whose ability to memorise is not good will fail in such questions It
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would be improper to assess the knowledge and understanding of chemistry on this basis. If the 

students are trained to develop a chain of thoughts that leads to the definition then the success 

rate on such questions would be much higher. To put it simply, the definition has to be 

developed instead of being merely stated during instruction. In the above case, the term weak 

electrolyte should set the students thinking whether there are also strong electrolytes? If so what 

is the difference between them? Going further back, if there are electrolytes, are there non- 

electrolytes too? If so, what is the difference? Such chain of thoughts would help students to 

remember that the extent of ionization is the basis for classification of electrolytes into weak and 

strong. In fact, the other properties which distinguish them can also be remembered Thus 

though the definition is taught, the student has a conceptual understanding and has a greater 

chance of answering the question correctly.

Another example of a question on definition we can dwell upon is, define heal of 

solutionAs before, the question should be mentally connected by the students to the heats of 

other processes and how these have been defined should be considered as one among many 

processes which the students of chemistry’ come across and then, the differences between other 

processes and dissolution should be considered. Here, each addition of a solute to a solvent 

brings out not only dissolution but also changes in concentration. Therefore, the concentration 

of the solution becomes an important parameter in the observed enthalpy changes. These factors 

will have to be considered while defining heat of solution correctly. The instructional procedure 

should indicate dissolution as a process and also bring about the differences between dissolution 

and other processes. If this chain of thoughts is brought to the fore while answering the 

question, the answer need not necessarily be generated by rote memory'

4 3 Let us now consider a question on IUPAC nomenclature.

'Write the IUPAC names of (1) acetic acid, (ii) vinyl chloride, (iii) isopropyl chloride. ’

Students answering this question face two difficulties; one of writing the structural 

formulae of the given organic compounds and the other of assigning ITT* AC names based upon 

their structures. If a student is unable to write the structural formula, his ability to assign the 

IUPAC name cannot be evaluated Evidently the question seems to be having two objectives.
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There are some similarities between the training here and the training in solving numerical 

problems. We do accept that as in the latter case, all the structures and names cannot be taught 

in the class It is, therefore, required to prepare problem sets which the students would work out 

at home at their own pace After a reasonable interval of time, the solutions to these problems 

can be given. This kind of drill would help the students to gain confidence in the use of the 

conventions and prepare them for questions on nomenclature. This is the strategy that can be 

adapted for training in solving numerical problems also.

4.4 The major problem in asking a long answer type question for evaluation of a student’s 

achievements is the presumption that the student has the ability to organise the answer and 

present them sequentially. This assumption is not totally justified because upto the X standard, 

the students generally used to writing short answers. It is only in the PUC that they are called 

upon to write long answers. The students can be assisted in their effort by designing the 

question in such a way as to give them proper directions to sequence the answer. Thus, for 

example, consider the question : ' Give an account of the reactions that occur in the blast furnace 

during the extraction of cast iron from haemetite'. While answering this question, students seem 

to have had a lot of confusion about whether or not to write a diagram; mention the temperatures 

at the different zones; whether or not to write the chemical equations for the reactions at these 

zones If on the other hand, the question were to be worded as

i. Draw a neat diagram of the blast furnace for the extraction of cast iron from haematite

ii. Indicate the temperature zones.

iii. With the help of chemical equations, describe the reactions that occur in these zones.

Familiarity with such exercises can be repeated for several other topics so that students gain the 

competence of answering long answer questions.

4.5 A familiarity with the writing of formulae and balancing of chemical equations is bound 

to improve the students’ ability in answering questions involving them. It is, therefore, suggested 

that more practice through assignments and tests be given to the students. The correct answers 

may be displayed at the end..
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4 6 It is desirable to test various laboratory skills of the students through actual activities. 

Many colleges may find it difficult to provide such direct experiences to the students. The 

colleges must strive to acquire the necessary facilities. In the mean while, though it is not 

entirely satisfactory , the students should be given at least an indirect experience by way of 

teacher demonstrations of experiments.

The study has thrown up certain interesting problems faced by the PUC students. Some 

suggestions for remediation have been made It should be noted that since there are several 

inputs in the education at this stage, definitive suggestions for remediation cannot be made. 

Above is only an attempt. It is hoped that this will be of some help to the teachers.
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Appendix I

SCORING SHEET

Roll No : PUC Board, Karnataka
Subject : Chemistry
Year : 1995
Month : April

Judge the kind of error committed. Categorize it. Mark ( X ) or ( ^ ) according as 
there is an error or not under the relevant column. Mark (-) under the last column if 
not answered.

ERROR CATEGORIES
Question

No.
Concept Comprehension Computation Communication Not

answered
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19 0)
r 19(h)

20
21

22(i)
22 (ii)
23 (i) I *
23 (ii)
24
25
26
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ERROR CATEGORIES j
' Question 

No
Concept i Comprehension 1 Computation Communication Not

answered
27 (0
27 (ii)
28
29
30

31 (a)
31 (b)
32 (a)
32 (b)
33 (a)
33 (b)
34 (a)
34 (b)
35 (a)
35 (b)
36 (i)
36 (ii)
36 (iii)
37 (a)
37 (b)
38 (a)
38 (b)
39 (a)
39 (b)

40
41 (a)
41 (b)
42 (a)
42(b)
42(c) ,
43 (a)
43(b)
44 (a)
44 (b)
44 (c)

Signature :

Name :
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APPENDIX II

QUESTION PAPER 
Pre-University April 1995 Examination

L.
J bJ

CHEMISTRY 
(English Version)

Time: 3 Hours Code No.34
Max.Marks : 90

Note

1 The question paper has four parts. Answer all the four pai^s. '
Parts I, II and IV carry 18 marks each Part III carries 36 marks.
Neat diagrams and equations are to be given wherever necessary.

PARTI

Note

1. Answer all the 17 questions.
2 The first 16 questions carrying one mark each are multiple choice questions and have to 

be answered by identifying the correct answer and writing the appropriate letter.
3. Question No. 17 is matching type and carries two marks.

1 Which of the following equilibria is not affected by changes in pressure9
a) 2 NO(g)- N2(g) + O2 (g)
b) PCl5(g) - PCl3(g) + Cl2 (g)
c) 2 SO2(g) + O2(g) - 2SO3(g)
d) N2(g) + 3H2(g) 2NH3 (g)

2 .An example of polyamide is
a) PVC,
b) Nylon,
c) Terylene,
d) Polythene

3 Which of the following is a sulphide ore ?
a) Cryolite,
b) Magnetite,
c) Dolomite,
d) Copper pyrites
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4. Heat of neutralization is highest when
a) acid is weak & base is strong.
b) acid is strong & base is weak.
c) both acid and base are strong.
d) both acid and base are weak.

5. Cannizzaro reaction is given by
a) acetone
b) acetic acid
c) t ?nzaldehyde
d) acetaldehyde

6. One of the trace elements present in the human body is
a) calcium
b) iron
c) magnesium
d) potassium

7. The rate of a reaction increases when temperature increases, because
a) the no. of activated molecules increases
b) the no. of collisions increases
c) the activation energy decreases
d) none of these

8. When reacts with cold water, the acid formed is
a) H3PO4
b) HPO3
c) H3PO2
d) H3PO3

9. On warming a solution of benzene diazonium chloride the compound formed is
a) benzene,
b) chlorobenzene,
c) phenol,
d) benzyl alcohol.

10. Sodium hydroxide gives a yellow precipitate
a) Pb(NO3)2,
b) CuSO4
c) HgCL,
d) AgNO3

11. HCP arrangement is found in
a) Zn,
b) Cu,
c) Na,
d) NaCl
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12 Iodoform reaction is not given by
a) ethanol,
b) methanol,
c) acetone,
d) acetaldehyde

13. Nitric anhydride is
a) N2O
b) NO
c) N2O3
d) N2O5

14. An ether may be prepared by
a) Wurtz reaction
b) Fittig reaction
c) Williamson’s synthesis
d) Friedel-Crafts’ reaction

15 Which of the following liberates hydrogen from dilute hydrochloric acid0
a) Ag,
b) Mg,
c) Cu,
d) Au

16. Grape sugar is same as
a) Lactose,
b) Galactose,
c) Glucose,
d) Fructose

17. Some compounds are given in List A and their uses in List B Match them.
List A

a) Ethanol
b) Phenol

List B
I) Benzaldehyde 
ii) D D T

c) Benzyl chloride
d) Benzyl chloride
e) Phenyl chloride

iii) Gammexane
iv) Plastic
v) Acetaldehyde
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PART II
Note: 1. Answer any nine of the follow ing.

2. Each question carries two marks

18. What is a coordination compound? Write the formula of a coordination compound.

19 What is the action of i) Magnesium on ethyl bromide ?

20. The standard heat of formation of ammonium chloride is -314 KJ. Write the 
thermochemical equation to indicate this.

21. Mention two biological functions of DNA.

22. What is the action of:
i) Cone. HNO3 on white phosphorus.
ii) Sodium carbonate on a solution of calcium chloride.

23. Calculate the active masses: i) lOg hydrogen in a 10L vessel, ii) 12.8g sulphur dioxide 
in a 2L vessel.

24 Give two chemical tests to distinguish between ethyl acetate and ethyl benzoate.

25. Explain the term Negative catalyst’ with an example.

26. What is an essential amino acid ? Give an example.

27. Name the metals present in i) bronze and ii) magnalium.

28 What is hydrogenation of oils? How is it carried out9

29. What is meant by 'rate’ of a reaction? Write its unit.

30. Write the Haworth structure of a - maltose.
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PART III

Note: 1. Answer any six of the follow ing. 
2. Each question carries six marks.

31 a) What are the weak electrolytes9 Give tw'o examples.

b) 3.0g of pure acetic acid and 4 lg of anhydrous sodium acetate are dissolved together in 
water and the solutions made upto 500ml. Calculate the pH of the solution:
(Ka= 1.75 x 10'5)

32. a) Give an account of the reactions that occur in the blast furnace during the extraction of
cast iron from haematite.

b) How is phosphorous trioxide prepared in the laboratory ?

33. a) How’ is aniline prepared in the laboratory?

b) Write the structural formulae of I) p-dichloro-benzene, ii) Diethyl ether.

34 a) Give reasons :
i) Methyl red is not used as an indicator in the titration of acetic acid with sodium 
hydroxide
ii) An aqueous solution of copper sulphate is acidic to litmus.

b) A first order reaction taken 181 minutes for 90% completion of the reaction. Calculate 
the time required for 99% completion of the reaction.

3 5 . a) Describe the electrolytic method of extracting magnesium from camallite. 
b) Give two chemical tests to distinguish nitrous oxide and nitric oxide.

36 Explain with an example.
i) Kolbe's reaction
ii) Aldol condensation

37.a) Define heat of solution'.
b) Obtain an expression for Kc for the reaction.

N2(e) + o2(g) - 2NOte)

38 a) Describe the ammonia soda process for the manufacture of sodium carbonate 
b) What is the action of NaOH on a solution of magnesium sulphate ?
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39 a) Write the IUPAC names of
i) Acetic acid,
ii) Vinyl chloride.
lii) Isopropyl chloride

b) What happens i) when a mixture of calcium benzoate and calcium acetate is dry distilled 
ii) Methanol is warmed with PC15.

40. Describe how you would determine experimentally the rate constant for the acid 
hydrolysis of methyl acetate.

41 a) How is sodium thiosulphate prepared in the laboratory9 
b) Give a test to distinguish the following radicals.

I. K4 and Na" 
ii Fe 24 and Fe 34 
iii. Zn 24 and A13*

42. a) Mention any two colour reactions of phenol.
b) Explain Chromyl chloride test’.
c) Give two tests for proteins.

43. a) Give two chemical tests to distinguish i) Ethanol and acetic acid, ii) Acetone and
Benzaldehyde .

b) How would you detect the presence of halogens in an organic compound ?

44. a) When 2.0g of NaOH is neutralised completely by HC1 (both in dilute solutions) 2.68KJ
of heat are liberated Calculate the heat of neutralization

b) How is flame test performed0
c) Give two chemical tests to distinguish a bromide salt from an iodide salt.
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