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SCHEME OF STUDIES

FOR HSSC (CLASSES XI–XII)
COMPULSORY FOR ALL (500 marks)

1.
English (Compulsory)/ English (Advance) 

2 papers

200 marks 

2.
Urdu (Compulsory)/ Urdu Salees In lieu of Urdu
2 papers 

200 marks 


(Compulsory)/ Pakistan Culture for Foreign 

Students Part – I and Pakistan Culture Paper-II 

3.
Islamic Education/Civics (for Non-Muslims)

1 paper 

50 marks 

4.
Pakistan Studies 




1 paper 

50 marks 

SCIENCE GROUP (600 marks) 

The students will choose one of the following (A), (B) and (C) Groups carrying 600 marks: 

(A)
Pre-Medical Group:


Physics, Chemistry, Biology

(B) 
Pre-Engineering Group:


Physics, Chemistry, Mathematics 

(C) 
Science General Group: 


1. 
Physics, Mathematics, Statistics 


2.
Mathematics, Economics, Statistics 


3.
Economics, Mathematics, Computer Science 

4.
Physics, Mathematics, Computer Science 

5.
Mathematics, Statistics, Computer Science 

HUMANITIES GROUP (600 marks) 

Select three subjects of 200 marks each from the following: 

	S. No.
	Subject
	S. No.
	Subject

	1.
	Arabic/Persian/French/English (Elective)/Urdu (Elective)
	10.

11.
	Sindhi (Elective)

Civics

	2.
	Economics
	12.
	Education

	3.
	Fine Arts
	13.
	Geography

	4.
	Philosophy
	14.
	Sociology

	5.
	Psychology
	15.
	Mathematics

	6.
	Statistics
	16.
	Computer Science

	7.
	History of Modern World/Islamic History/ History of Muslim India/ History of Pakistan
	17.

18.
	Islamic Culture

Library Science

	8.
	Islamic Studies
	19.
	Outlines of Home Economics

	9.
	Health and Physical Education
	
	


COMMERCE GROUP (600 marks)

HSSC – I

1. 
Principles of Accounting 



paper – I 

100 marks 

2.
Principles of Economics 



paper – I 

75 marks 

3.
Principles of Commerce 



paper – I 

75 marks 

4.
Business Mathematics 



paper – I 

50 marks 

HSSC – II 

1.
Principles of Accounting 



paper – II 

100 marks 

2.
Commercial Geography 



paper – II 

75 marks 

3.
Computer Studies/Typing/Banking 


paper – II 

75 marks 

4. 
Statistics 





paper – II 

50 marks 

MEDICAL TECHNOLOGY GROUP (600 marks each)
1.
Medical Lab Technology Group 

2.
Dental Hygiene Technology Group

3.
Operation Theater Technology Group

4
Medical Imaging Technology Group

5.
Physiotherapy Technology Group

6.
Ophthalmic Technology Group

AIMS AND OBJECTIVES OF EDUCATION POLICY

(1998 – 2010)
AIMS


Education is a powerful catalyzing agent which provides mental, physical, ideological and moral training to individuals, so as to enable them to have full consciousness of their mission, of their purpose in life and equip them to achieve that purpose. It is an instrument for the spiritual development as well as the material fulfillment of human beings. Within the context of Islamic perception, education is an instrument for developing the attitudes of individuals in accordance with the values of righteousness to help build a sound Islamic society. 


After independence in 1947 efforts were made to provide a definite direction to education in Pakistan. Quaid-i-Azam Muhammad Ali Jinnah laid down a set of aims that provided guidance to all educational endeavours in the country. This policy, too has sought inspiration and guidance from those directions and the Constitution of Islamic Republic of Pakistan. The policy cannot put it in a better way than the Quaid’s words: 


“You know that the importance of Education and the right type of education, cannot be overemphasized. Under foreign rule for over a century, sufficient attention has not been paid to the education of our people and if we are to make real, speedy and substantial progress, we must earnestly tackle this question and bring our people in consonance with our history and culture, having regard for the modern conditions and vast developments that have taken place all over the world.” 

“There is no doubt that the future of our State will and must greatly depend upon the type of education we give to our children, and the way in which we bring them up as future citizens of Pakistan. Education does not merely mean academic education. There is immediate and urgent need for giving scientific and technical education to our people in order to build up our future economic life and to see that our people take to science, commerce, trade and particularly well-planned industries. We should not forget, that we have to compete with the world which is moving very fast towards growth and development.” 

“At the same time we have to build up the character of our future generation. We should try, by sound education, to instill into them the highest sense of honour, integrity, responsibility and selfless service to the nation. We have to see that they are fully qualified and equipped to play their part in various branches of national life in a manner which will do honour to Pakistan.” 


These desires of the Quaid have been reflected in the Constitution of the Islamic Republic of Pakistan and relevant articles are: 


The state shall endeavour, in respect of the Muslims of Pakistan: 

a. to make the teachings of the Holy Quran and Islamiat compulsory and encourage and facilitate the learning of Arabic language to secure correct and exact printing and publishing of the Holy Quran; 

b. to promote unity amongst them and the observance of Islamic moral standards;


Provide basic necessities of life, such as food, clothing, housing, education and medical relief for all such citizens irrespective of sex, caste, creed or race as are permanently or temporarily unable to earn their livelihood on account of infirmity, sickness or unemployment;


Remove illiteracy and provide free and compulsory secondary education within minimum possible period.


Enable the people of different areas, through education, training, agricultural and industrial development and other methods, to participate fully in all the forms of national activities including employment in the service of Pakistan;


The State shall discourage parochial, racial, tribal, sectarian and provincial prejudices among the citizens. 

Reduce disparity in the income and earnings of individuals, including persons in various classes of the service of Pakistan. 

Steps shall be taken to ensure full participation of women in all the spheres of national life. 


The vision is to transform Pakistani nation into an integrated, cohesive entity, that can compete and stand up to the challenges of the 21st Century. The Policy is formulated to realize the vision of educationally well-developed, politically united, economically prosperous, morally sound and spiritually elevated nation. 

OBJECTIVES 


To make the Qur’anic principles and Islamic practices as an integral part of curricula so that the message of the Holy Quran could be disseminated in the process of education as well as training. To educate and train the future generation of Pakistan as true practicing Muslims who would be able to usher in the 21st century and the next millennium with courage, confidence, wisdom and tolerance. 

To achieve universal primary education by using formal and informal techniques to provide second opportunity to school drop-outs by establishing basic education community schools all over the country. 


To meet the basic learning needs of a child in terms of learning tools and contents. 


To expand basic education qualitatively and quantitatively by providing the maximum opportunities to every child of free access to education. The imbalances and disparities in the system will be removed to enhance the access with the increased number of more middle and secondary schools. 


To ensure that all the boys and girls, desirous of entering secondary education, get their basic right through the availability of the schools. 

To lay emphasis on diversification of curricula so as to transform the system from supply-oriented to demand oriented. To attract the educated youth to world-of-work from various educational levels is one of the policy objectives so that they may become productive and useful citizens and contribute positively as members of the society. 

To make curriculum development a continuous process; and to make arrangements for developing a uniform system of education. 

To prepare the students for the world of work, as well as pursuit of professional and specialized higher education. 

To increase the effectiveness of the system by institutionalizing in-service training of teachers, teacher trainers and educational administrators. To upgrade the quality of pre-service teacher training programmes by introducing parallel programmes of longer duration at post-secondary and post-degree levels.

To develop a viable framework for policy, planning and development of teacher education programmes, both in-service and pre-service. 

To develop opportunities for technical and vocational education in the country for producing trained manpower, commensurate with the needs of industry and economic development goals. 

To improve the quality of technical education so as to enhance the chances of employment of Technical and Vocational Education (TVE) graduates by moving from a static, supply-based system to a demand-driven system. 

To popularize information technology among students of all ages and prepare them for the next century. To emphasize different roles of computer as a learning tool in the classroom learning about computers and learning to think and work with computers and to employ information technology in planning and monitoring of educational programmes. 

To encourage private sector to take a percentage of poor students for free education. 

To institutionalize the process of monitoring and evaluation from the lowest to the highest levels. To identify indicators for different components of policy, in terms of quality and quantity and to adopt corrective measures during the process of implementation. 

To achieve excellence in different fields of higher education by introducing new disciplines/emerging sciences in the universities, and transform selected disciplines into centres of advanced studies, research and extension. 

To upgrade the quality of higher education by bringing teaching, learning and research process in line with international standards. 

AIMS AND OBJECTIVES OF CHEMISTRY SYLLABUS

AIMS 

The broad aims of this syllabus are that the students should be able to: 

1. develop an interest in chemistry;

2. seek knowledge and enjoyment from the subject of chemistry; 

3. develop an ability to think scientifically;

4. acquire an ability to perform experiment; 

5. acquire an ability to solve problems;

6. observe accurately and objectively;

7. develop an awareness of the social, economical and technological implication of chemistry. 

GENERAL OBJECTIVES

The general objectives of Chemistry syllabus are to: 

1. enable learners to develop understanding science process skill and scientific attitude to appreciate chemistry as a changing and growing human activity; 

2. be able to apply the knowledge and principles learned in explaining phenomena or solving problems related to chemistry; 

3. enable learners to formulate opinions in solving community problems especially related to environment; 

4. provide opportunities to understand social and economic issues related to chemistry; 

5. prepare the students to adopt careers in chemistry based field of science and technology; 

6. prepare the students for studies beyond higher secondary level; 

7. develop imaginative and critical thinking; 

8. develop self nutrition and the ability to work in a sustained fashion; 

9. recognize the usefulness and limitations of scientific method and to appreciate the interrelationship between different disciplines. 

SPECIFIC OBJECTIVES

The syllabus content is based on the following specific objectives: 

A.
Knowledge, understanding and applications 


Students should be able to: 

1. understand certain useful facts, laws, principles, theories and concepts in chemistry; 

2. communicate using and adequate chemistry vocabulary; 

3. apply the knowledge and principles learned in explaining physical phenomena or solving problems related to chemistry; 

4. understand the relevant applications of chemistry in society and in every day life;

5. use generalization and models to make predictions. 

B.
Practical Skills 


Students should be able to: 

1. follow sequence of instruction, learn techniques and safe handling of apparatus and chemicals; 

2. observe and record experimental observations accurately; 

3. interpret and evaluate observations and experimental data; 

4. manipulate numerical and other data; 

5. select appropriate apparatus to design experiments; 

6. analyze and evaluate chemical information of a qualitative and quantitative nature and draw valid conclusions. 

C.
Attitudes 


Students should be able to: 

1. develop curiosity and interest in making scientific investigations; 

2. accept that theories and models have both usefulness and limitations in making predications and describing physical phenomena;

3. develop personal integrity through objective observations and honest recording of experimental data; 

4. cooperate with others in scientific inquiry; 

5. show awareness of the moral, economic, political and social consequences of the applications of chemistry to meet human needs; 

6. develop attitudes relevant to science such as inquiry and inventiveness. 

CONTENTS AND SCOPE OF CHEMISTRY SYLLABUS 

	CONTENTS
	SCOPE

	1.
The Basic Concepts (14 periods)

	1.  
Atom, Molecule, Ion and Molecular 
Ion 

2.  
Relative atomic mass and relative 
molecular mass 

3.  
Determination of relative atomic 
masses of isotopes by Mass 
Spectrometry 

4.
Determination of empirical and 
molecular formula

5. 
The mole, Avogadro’s number and 
molar volume

6.  
Stoichiometric calculations

7.  
Limiting Reactant 

8.  
Percentage yield 
	Concept and brief description.
Recall.
Working of Mass Spectrometer is not required.
Illustration with examples.
Recall.
Concept of Stoichiometry, Calculation based on balance chemical equation.
Concept and brief description.
Concept and calculation.


	2.
Experimental Techniques in Chemistry (06 periods)

	1.
Filtration 

2.
Crystallization 

3.
Sublimation 

4.
Solvent extraction 

5.
Chromatography 
	Principle and brief description with diagram.
Brief description.
Brief description.
Prime and brief description with theoretical background.
Principle and brief description of paper chromatography.


	3.
The Gases (12 periods)

	1.
States of matter

2. 
Ideal gas laws

3.
Kinetic theory of gases

4.
Kinetic interpretation of temperature

5.
Ideal gas equation 

6.
Liquefaction of gases 

7.
Real gases & their deviation from 
ideal behaviour 

8.
Plasma state 
	Recall general properties of solids, liquids and gases, with their reasons.

Boyle’s law and its verification, Charles law and derivation of absolute zero, avogadro’s law and its importance. Diffusion and effusion Grahm’s law of diffusion and its verification and Dalton’s Law of partial pressure. Statement of the laws, related calculations and solved examples.

Main postulates and derivation of gas laws from it.

Description of all types of molecular motion and their dependence on temperature.

Derivation of gas equation and calculations based on it.

Concept of critical temperature.

Real gases depart from ideal behaviour at high pressure and at low temperature. Vander Waals explanation of this behaviour.

A brief introduction of plasma state, its properties and uses.



	4.
Liquids and Solids (16 periods)

	1.
Intermolecular forces 



2.
Phase changes 



3.
Liquid crystals 


4.
Solids 





5.
Unit cell & crystal lattice 


6.
Crystals & their classification  

7.
Different types of solids 



8.
Determination of Avogadro’s number 


	Hydrogen bonding with reference to H 2O, HF & NH3. Dipole-Dipole interactions, London dispersion forces. Effect of these forces on physical properties of compounds.

Description and measurement of vapour pressure, boiling point-effect of pressure on boiling point Energetic of phase changes.

Brief explanation and their importance.

Crystalline and amorphous solids. Difference with examples. Properties of crystalline solids.

Concepts of unit cell and crystal lattice, Lattice energy of NaCl.

Seven crystal systems on the basis of dimensions of the unit cell.

Characteristics of ionic, covalent, metallic and molecular solids. Structure of NaCl, solid iodine, graphite, diamond and metals.

Simple method for determination of Avogadro’s number.



	5.
Atomic Structure (18 periods)

	1.
Subatomic particles of atom

2.
Rutherford model of atom

3.
Bohr’s model of atom

4.
Spectrum of hydrogen atom

5.
X-rays & atomic number

6.
Dual nature of electron 

7.
Heisenberg’s uncertainty principle

8.
Quantum numbers

9.
Energy levels & Orbitals 

10.
Electronic configuration of atoms 
	Discovery of electron, proton and neutron. Characteristics of these particles. Mass and charge of these particles.

Descriptive treatment.

Derivation of radius and energy of electron in nth orbit.

Concept of spectrum. Difference between continuous and line spectra. Characteristics of the emission spectrum of atomic hydrogen. Interpretation of the spectrum using the relationship E = hυ.

Descriptive treatment in the light of Mosley’s experiment.

Descriptive treatment of wave nature of electron.

Introductory non mathematical treatment.

Brief non mathematical description of four quantum numbers.

Shapes of s and p orbitals.

Aufbau principle, Pauli’s exclusion principle and Hund’s rule. Writing of electronic configuration upto Z = 36.



	6.
Chemical Bonding (18 periods)

	1.
Energetic of bond formation 

2.
Ionization energy, electron affinity & 
electro-negativity 

3.
Covalent bond 

4.
Bond energy, bond length and Dipole 
moment 

5.
Ionic and Covalent radii

6.
Effect of bonding on physical & 
chemical changes 
	Recall different types of bonds.

Energy changes during the formation of a bond.

Description and explanation of variation of these properties with reference to periodic table.

Lewis theory, velence bond theory, VSEPR theory, Molecular orbital theory of diatomic molecules.

Brief and simple treatment of bond energy, bond length, bond polarity. Use of these properties to compare the reactivity of covalent bond.

Concept, examples and their calculations.

Describe & interpret the effect of different types of bonding on physical properties of compounds.

Qualitative explanation of relative reactivities of ionic and covalent compounds.



	7.
Thermo Chemistry (10 periods)

	1.
Spontaneous and Non-spontaneous 
reactions

2.
System, surrounding and state 
function 

3.
Internal energy and first law of 
thermodynamics

4.
Enthalpy

5.
Hess’s Law 
	Explanation and examples of such reactions.

Concept of the terms with examples.

Statement, mathematical form and the explanation of the terms involved E = qv

Δ H = qp Experimental determination of enthalpy changes: Standard enthalpy changes of formation, combustion, hydration, solution and neutralization, lattice energy.
Definition and applications (Born-habercycle, and lattice energy) to determine enthalpy changes that can not be found experimentally.



	8.
Chemical Equilibrium (16 periods)

	1.
Reversible reaction & phenomenon of 
dynamic equilibrium

2.
Applications of equilibrium 
expression 

3.
Le-Chatelier’s Principle     

4.
Acid-base equilibrium

5.
Application of chemical equilibrium 
in industry 

6.
Solubility of sparingly soluble salts 
	Concept and explanation. Law of mass action and writing equilibrium expressions. (KcKb).

Prediction of direction and extent of a reaction with numerical examples.

Statement and explanation of the principle. Study of the effects of changes in concentration, temperature, pressure and presence of catalyst on the reaction at equilibrium.

Concept and mathematical form including pH, pOH, pKw and common ion effect. Concept of buffer and buffer action with numerical examples.

Describe and explain the condition used in the production of ammonia and sulphur trioxide.

Solubility product and its calculations from solubility of the salt.



	9.
Solutions (14 periods)

	1.
Concentration Units

2.
Types of solutions

3.
Colligative properties of solution

4.
Hydration and hydrolysis
	Calculation of percentage and molarity. Morality, mole fraction and parts per million.

Recall types of solutions. Solutions of liquids in liquids, vapour pressure-composition curve for an ideal mixture of liquids. Azeotropic mixtures. Solutions of solids in liquids. Fractional crystallization.

Solubility and solubility curve. Lowering of vapour pressure of solvent by a solute, Roult’s Law. Measurement of elevation of boiling point and depression of freezing point.

Concept and explanation with their reasoning.



	10.
Electro Chemistry (16 periods)

	1.
Electrolytic conductance

2.
Electrochemical cells

3.
Electrode potential

4.
Electrochemical series 

5.
Oxidation state and balancing of 
equations

6.
Modern batteries and fuel cells
	Recall electrolytes and conductance. Examples of electrolysis like electrolysis of aqueous solution of NaCl anodizing of Al, refinding of Cu.

Description of Daniel Cell. Cell equations.

Concept of electrode potential and standard electrode potential. Description of standard hydrogen and calomel electrodes. Determination of standard electrode potential of materials. Numerical examples.

Concept and explanation. Use of standard redox potential to predict the spontaneity of a reaction.

Concept. Finding out the oxidation states of atoms in compounds and radicals. Balancing of redox equations by oxidation number and ion electron methods.

Working of rechargeable batteries and fuel cells.



	11.
Reaction Kinetics (10 periods)

	1.
Rate of reaction

2.
Determination of rate of reaction

3.
Activation energy

4.
Finding the order of reaction

5.
Effect of concentration and 
temperature on the rates of reaction 

6.
Catalysis 
	Description of the terms-rate of reaction, order of reaction, rate constant, half life of a reaction & rate determining step.

Physical & chemical methods.

Concept and explanation.

Illustrative examples involving path ways.

Arrhenious equation: Description and explanation (Derivation not included)

Homogeneous & heterogeneous catalyses. Enzymes as catalysts.


CHEMISTRY PRACTICALS
1. Separation of a mixture of inks by paper chromatograph 

2. Separation and identification lead and cadmium ions in a mixture solution by paper chromatography 

3. Purification of commercial NaCI(common ion effect) 

4. Crystallization of Benzoic acid from water 

5. Determination of heat of neutralization 
6. Preparation and standardization of acid-alkali solution
7. Determination of Na2CO3 in a mixture solution 

8. Determination of Na H CO3 in a mixture solution 

9. Standardization of KMnO4 solution by standard oxalic acid solution 

10. Determination of number of water molecules of crystallization in Mohr’s salt and Ferrous sulphate 

11. Determination of acetic acid in vinegar 

12. Titration of iodine solution against sodium thiosulphate solution using starch solution indicator 

IMPORTANT INSTRUCTIONS FOR CHEMISTRY PRACTICALS

Important instructions to student in the laboratory.

i. Knowledge of precautions and laboratory safety.

ii. Knowledge of first aid and first kit.

iii. Familiarity with glass ware.

iv. Cutting and bending of glass tubes.

LEARNING – TEACHING GUIDELINES 

FOR STUDENTS AND TEACHERS


This set of instructional objectives has been compiled to show the level of achievement that is expected of an average pupil on completing the study of specific parts of the syllabus. It aims at assisting the teachers in their selection of course materials, learning activities and instructional methods. It can serve as the learning guidelines for the pupils and the basis of an evaluation program. 


In stating the specific objectives there are two groups of terms having very similar meaning. The first group is on achievement in recalling facts, which include ‘define’, describe’, and state. Define refers to a rather formal definition of terms which involves their fundamental concept. ‘Describe’ refers to the recall of phenomena or processes, ‘State’ is used when the objective requires the recall of only some aspects of a phenomenon or a process; it limits the scope of teaching. 


The second group is on achievement relating to science experiments. This group includes ‘design’, ‘perform’, ‘demonstrate’. ‘Design’ an experiment would be used when there are more than one acceptable ways of doing it. Pupils are expected to be able to set up the experiment by applying what they have previously learned. These experiments may require the taking of quantitative data or long term observation. ‘Perform’ an experiment, would be used when the objective emphasizes on the demonstration of experimental skill; the detail of the experiment could be found in the teachers’ notes or textbooks. ‘Demonstrate’ a phenomenon by simple experiments is used when the objective emphasizes on the result of the experiment and the experimental skill involved is very simple, such as passing some gas into a solution ‘Describe’ an experiment is used when pupils are expected to know, in principle, how the experiment could be carried out and the expected result.
The Basic Concepts 

1. The students will recall the difference between an atom, molecule, ion and molecular ion 

2. The students will learn

i. The scales of relative atomic masses of element 

ii. The determination of relative atomic masses by mass spectrometry and its use to solve the chemical problem.
iii. The concept of mole, Avogadro’s number, molar volume and to apply these concept for stoichiometric calculation 

iv. The concept of limiting reactant 

v. To calculate theoretical and percentage yields using balanced chemical equations. 

Experimental Techniques 

The students will learn 

i. The concept and operation of filtration 

ii. The concept and the process of crystallization with its importance
iii. The concept of sublimation 

iv. The concept of solvent extraction 

v. The concept and the principle paper chromatography with its development
The Gases 

1. The students will be able to compare the properties of three states of matter in terms of their physical behaviour and the types of intermolecular forces present in these states. 

2. The students will learn

i. How different laws govern the physical behaviour of gases 

ii. About the important postulates which formulate the kinetic model of gases 

iii. The kinetic interpretation of temperature 

iv. Derivation of ideal gas equation and calculations based on it

v. Ideal and non ideal behaviour of gases and vander Waal’s explanation of non-ideal behaviour 

vi. The concept of liquefaction of gases and critical temperature 

vii. Brief concept of plasma and its properties 

Liquids and Solids 

The students will learn 

i. The concepts of hydrogen bonding, dipole-dipole interaction and London dispersion forces and the effect of these forces on the physical properties of molecules 

ii. The concepts of evaporation, vapour pressure and boiling point and the methods to determine the vapour pressure of a liquid and effect of pressure on boiling point 

iii. The energy changes accompanied by the phase changes 

iv. Brief concept of liquid crystals and their importance in daily life
v. What are solids 

vi. The difference between crystalline and amorphous solids 
vii. The concepts of unit cell, crystal lattice and lattice energy 

viii. To classify solids on the basis of the dimensions of unit cell and the forces of attraction between their particles 

ix. About the crystalline structure of important elements and compounds 

x. How to calculate the Avogadro’s number. 

Atomic Structure 

The students will learn 

i. How the sub atomic particles were discovered 

ii. About the differences in properties of electron, proton and neutron 

iii. About the various models of atom e.g. Rutherford’s & Bohr’s model 

iv. How to interpret the spectrum of hydrogen using Bohr’s model 

v. How the concept of atomic number was developed 

vi. About the wave nature of electron and how quantum number can be used to explain its physical behaviour 

vii. About energy levels and the shapes of orbitals

viii. About the rules to distribute electrons in energy levels and sub-levels

Chemical Bonding 

The students will learn 

i. The definition of a chemical bond and the energy changes accompanied by the formation of a bond 

ii. About the thermodynamic properties of elements and the reasons of their variation in the periodic table 

iii. About various theories of covalent bond

iv. About various properties of a bond and their effect on the reactivity 

v. The relationship of the types of bonds and their physical properties 

vi. How chemical changes are related to energy changes during the formation and breakage of bonds. 

Thermo Chemistry 

The students will learn 

i. To describe the terms system, surrounding and state function 

ii. The difference between spontaneous ad non-spontaneous reaction 

iii. To describe the meaning of internal energy and internal energy change 

iv. To describe the meaning of enthalpy change in terms of exothermic and endothermic reactions 

v. To derive equation E=qv and ∆H=qp using 1st law of thermodynamics 

vi. Hess’s law and its applications. 

Chemical Equilibrium 

The students will learn 

i. About reversible reaction & phenomenon of equilibrium 

ii. To write equilibrium constant expression using the concept of law of mass action (Kc,Kp)

iii. Apply equilibrium expression to predict the direction and extent of reaction 

iv. The effect of variation of conditions on reaction at equilibrium with the help of Le-Chatlier’s principle

v. Acid base equilibrium and its application in the terms of pH, pOH, pKw, buffers and Buffer action, common ion effect 

vi. The industrial application of the phenomenon of equilibrium 

vii. The concepts of solubility product and common ion effect and their application 

Solution 

The students will recall the concentration units and the types of solution. 

The students will learn

i. The properties of solutions of liquids 

ii. About the energy changes during the formation of a solution of solid in liquid 

iii. The separation of solids by fractional crystallization and liquids by fractional distillation
iv. The effect of solute on the vapour pressure of solvent in solution 

v. How the elevation of boiling point lowing of vapour pressure and depression in freezing point are measured and use to calculate molar mass of unknown solute
vi. The difference between the hydration and hydrolysis 

Electrochemistry 

The students will learn

i. The phenomenon of electrolytic conductance 

ii. The working of electrochemical cells and their application 

iii. The concepts of electrode potential and to describe standard hydrogen electrodes and to determine standard electrode potential of metals 

iv. The concept of electrochemical series and to predict the spontaneity of the reaction 

v. To calculate the oxidation state of an element in a compound and ions
vi. To balance the chemical equations by oxidation number method 

vii. To balancing the chemical equations by ion-electron method 

viii. Working of rechargeable batteries and fuel cells. 

Reaction Kinetics 

The students will learn

i. The concept of rate of reaction, rate constant and rate determining step 

ii. To determine the rate of reaction by physical and chemical methods 

iii. The concept of activation energy 

iv. To find out the order of reaction 

v. The effect of concentration and temperature on the rate of reaction 

vi. The phenomenon of catalysis 

ASSESSMENT AND EVALUATION

Assessment, appraisal, or evaluation is a means of determining how far the objectives of the curriculum have been realized. What really matters is the methodology employed for such determination. As is now recognized, performance on the basis of content-oriented tests alone does not provide an adequate measure of a student’s knowledge and ability to use information in a purposeful or meaningful way; the implication, then, is that effective and rewarding techniques should be developed for evaluating the kind and content of teaching and learning that is taking place and for bringing about improvement in both. The following points, while developing the tests/questions may be kept in view:

1.
Proper care should be taken to prepare the objective-type and constructed-response questions relating to knowledge, comprehension, application, analysis and synthesis, keeping in view the specific instructional objectives of the syllabus and the command words for the questions. 

2.
There should be at least two periodic/monthly tests in addition to routine class/tests. Teachers are expected to develop and employ assessment strategies which are dynamic in approach and diverse in design. When used in combination, they should properly accommodate every aspect of a student’s learning. 

3.
In addition to the final public examination, two internal examinations should be arranged during the academic year for each class.

4.
Classroom examinations offer the best and most reliable evaluation of how well students have mastered certain information and achieved the course objectives. Teachers should adopt innovative teaching and assessment methodologies to prepare the students for the revised pattern of examination. The model papers, instructional objectives, definitions of cognitive levels and command words and other guidelines included in this book must be kept in view during teaching and designing the test items for internal examination. 

DEFINITION OF COGNITIVE LEVELS

Knowledge: 

This requires knowing and remembering facts and figures, vocabulary and contexts, and the ability to recall key ideas, concepts, trends, sequences, categories, etc. It can be taught and evaluated through questions based on: who, when, where, what, list, define, describe, identify, label, tabulate, quote, name, state, etc. 

Understanding: 

This requires understanding information, grasping meaning, interpreting facts, comparing, contrasting, grouping, inferring causes/reasons, seeing patterns, organizing parts, making links, summarizing, solving, identifying motives, finding evidence, etc. It can be taught and evaluated through questions based on: why how, show, demonstrate, paraphrase, interpret, summarize, explain, prove, identify the main idea/theme, predict, compare, differentiate, discuss, chart the course/direction, report, solve, etc. 

Application: 

This requires using information or concepts in new situations, solving problems, organizing information and ideas, using old ideas to create new one and generalizing from given facts, analyzing relationships, relating knowledge from several areas, drawing conclusions, evaluating worth, etc. It can be taught and evaluated through questions based on: distinguish, analyze, show relationship, propose an alternative, prioritize, give reasons for, categorize, illustrate, corroborate, compare and contrast, create, design, formulate, integrate, rearrange, reconstruct/recreate, reorganize, predict consequences etc. 

DEFINITION OF COMMAND WORDS

The purpose of command words given below is to direct the attention of the teachers as well as students to the specific tasks that students are expected to undertake in the course of their subject studies. Same command words will be used in the examination questions to assess the competence of the candidates through their responses. The definitions of command words have also been given to facilitate the teachers in planning their lessons and classroom assessments. 

Calculate: 
Is used when a numerical answer is required. In general, working should be shown, especially where two or more steps are involved. 

Classify: 
State the basis for categorization of a set of related entities and assign examples to categories. 

Compare:
List the main characteristics of two entities clearly identifying their similarities and differences. 

Define the 
Only a formal statement or equivalent paraphrase is required 

term or terms: 
No examples need to be given. 

Demonstrate: 
Implies that the candidate is expected to show how is one thing related to another, usually it is a reference to theory but sometimes it is by physical manipulation or experiment. 

Describe: 
To state in words (using diagrams where appropriate) the main points of the topic. It is often used with reference either to particular phenomena or to particular experiments. In the former instance, the term usually implies that the answer should include reference to visual observations associated with the phenomena. 

Determine: 
Often implies that the quantity concerned cannot be measured directly but is obtained by calculation, substituting measured or known values of other quantities into a standard formula, for e.g. relative molecular mass. 

Differentiate: 
To identify those characteristics which always or sometimes distinguish between two categories. 

Discuss: 
To give a critical account of the points involved in the topic. 

Draw/Construct:
Implies a simple freehand sketch or diagram. Care should be taken with proportions and the clear labeling of parts. 

Explain: 
May imply reasoning or some reference to theory, depending on the context. 

Find: 
A general term that may variously be interpreted as calculate, measure, determine etc. 

List/Enlist: 
Requires a number of points, generally each of one word, with no elaboration. Where a given number of points are specified, this should not be exceeded. 

Outline: 
Implies brevity, i.e. restricting the answer to giving essentials. 

Predict or 
Implies that the candidate is not expected to produce the 

Deduce: 
required answer by recall but by making a logical connection between other pieces of information. Such information may be wholly given in the question or may depend on answers extracted in an earlier part of the question. 

Prepare: 
Implies a practical activity in which the choice of equipment, order of procedure and accuracy of measurement will play a part. 

Purify: 
Implies a practical activity in which the candidate is expected to apply an approved methodology with appropriate safety precautious. 

Relate: 
Describe how things depend upon, follow from or are part of another. 

State: 
Implies a concise answer with little or no supporting argument, for example a numerical answer that can be obtained by inspection. 

Identify: 
Describe with specific examples of how a given term or concept is applied in daily life. 

Explore: 
to examine thoroughly and systematically to be able to make a statement about a phenomenon or concept. 

Recognize: 
involves looking at a given example and stating what it most probably is. 

Measure: 
To determine extent, quantity, amount or degree of something as determined by measurement or calculation. 

Write: 
To construct full sentences of continuous prose, not abbreviated text. 

Narrate: 
To write down the facts and explanation as given or provided in the text. 

Show: 
Demonstrate with evidence. 

Recall: 
To bring back to mind and write down, as it is given in the text that you have already memorized. 

RECOMMENDED REFERENCE BOOKS 
In contrast to the previous practice the examination will not be based on a single textbook, but will now be curriculum based to support the examination reforms. Therefore, the students and teachers are encouraged to widen their studies and teaching respectively to competitive textbooks and other available material. 

Following books are recommended for reference and supplementary reading: 


1.
Chemistry 12


Punjab Textbook Board, Lahore


2.
Chemistry for class XII


Sindh Textbook Board, Jamshoro


3.
Chemistry for class XII 



NWFP Textbook Board, Peshawar.


4.
Chemistry class XII


Baluchistan Textbook Board, Quetta


5.
A Textbook of Chemistry class XII


National Book Foundation, Islamabad
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SECTION – A 

Time allowed: 20 minutes






    Marks: 17

	Note: Section-A is compulsory and comprises pages 1-6. All parts of this section are to be answered on the question paper itself. It should be completed in the first 20 minutes and handed over to the Centre Superintendent. Deleting/overwriting is not allowed. Do not use lead pencil.


Q.1 
Insert the correct option i.e. A/B/C/D in the empty box opposite each 

part. Each part carries one mark. 
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i.
Indicate the set in which all members are isoelectronic



A.
F1-, Cl1-, Br1-




B.
O+, O, O1-


C.
Ca2+, Mg2+, Al3+


D.
F1-, Na1+, Ne0

ii.
Under which set of conditions, a real gas obeys the ideal gas laws   


most closely.



A.
Low pressure and low temperature



B.
High pressure and high temperature



C.
Low pressure and high temperature



D.
Standard temperature and pressure
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iii.
In the graphite lattice, what is the number of nearest neighbours       


for each carbon atom?



A. 
3



B.
4



C.
5



D. 
6

iv.
According to Boyle’s law, volume of given mass of a gas at     constant temperature is inversely proportional to its pressure.     Which of the graphs depicts this law correctly?

	A
	
[image: image3.png]



	B
	
[image: image4.png]




	C
	
[image: image5.png]



	D
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v.
Which of the following relationships is true for spectral lines?



A.
λ blue <
λ red


B.
ν x-ray < ν radio waves


C.
ν microwave  > ν x-ray


D.
E visible > E uv

vi.
Dipole moment is the measure of polarity. Which one of the   



following molecules is polar?



A.
CCl4


B.
BF3


C.
CF4


D.
NF3


vii.
Following diagram shows the chromatogram of substance X           


and Y:

	Solvent front


  


  X       Y





        
14cm

12cm

10cm

8cm

6cm

4cm

2cm

              


0cm



The Rf value of substance X will be



A.
2.5



B.
0.4



C.
0.33



D.
3.00




 
 
       Page 3 of 6 



       Turn Over 


viii.
The following are applied across the discharge tube:



a.
Electric field



b.
magnetic field



c.
electric and magnetic field simultaneously  



Which one is true regarding the points at which cathode rays 



strike the photographic plate?




[image: image7.png]


 

	
	Electric Field 
	Magnetic Field 
	Electric & Magnetic Field Simultaneously 

	A.
	P1
	P2
	P3

	B.
	P3
	P2
	P1

	C.
	P2
	P3
	P1

	D.
	P2
	P1
	P3



ix.
When two ice cubes are pressed over each other, they unite to        


form one cube. Which force holds them together?



A.
Covalent bond




B.
Electrostatic interaction



C.
Co-ordinate covalent bond



D.
Hydrogen bonding


x.
The enthalpy change representing the lattice energy of potassium 


chloride is shown by



A.
K(s) + ½ Cl2(g)

KCl(s)


ΔH = x 



B.
K+(aq) + Cl-(aq) 

KCl(aq) 

ΔH = y



C.
K+(g) + Cl-(g)


KCl(s) 

ΔH = z



D.
K+(g) + Cl-(g) 


KCl(g) 

ΔH = w
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xi.
 The solubility product values for the following salts at 25°C are: 



PbCl2=1x10-5     NaCl=1x1025 
  KCl=1x1023      ZnCl2=1x1020


On passing HCl gas, which one of the following salts precipitates 


out first?



A.
NaCl 



B.
ZnCl2 



C.
PbCl2 



D.
KCl 


xii.
The solutions that are formed by liquids whose molecules          



have very similar structures and intermolecular forces are:



A.
Non-ideal solutions



B.
Ideal solutions



C.
Standard solution



D.
Saturated solution


xiii.
The mutual solubility of conjugate solutions is affected by



A.
Pressure



B.
Volume



C.
Mass



D.
Temperature


xiv.
Which of the following represents the same net reaction as the 



electrolysis of aqueous sulphuric acid?



A.
Electrolysis of water



B.
Electrolysis of aqueous hydrochloric acid



C.
Electrolysis of sodium chloride



D.
Electrolysis of aqueous copper (II) sulphate


xv.
Which one of the following substance will conduct electric 



current without a chemical change?



A.
An aqueous solution



B.
An electrolyte



C.
Solid sodium chloride



D.
A liquid metal
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xvi.
The gaseous reaction:     2X + Y 


X2Y 

takes place in two steps 



i.
X + Y 
Slow

XY



ii.
XY + X 
Fast

X2Y



The rate equation for the reaction is given by



A.
Rate = K [X]2


B.
Rate = K [Y]2


C.
Rate = K [X]2[Y]



D.
Rate = K [X][Y]


xvii.
 Molar mass of any substance contains Avogadro No. of 




particles. The largest number of atoms are present in


A.
1.8g of C12H22O11

B.
8g of CaCO3

C.
6g of NaNO3

D.
4g of H2
____________________

For Examiner’s use only
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     Total Marks: 68

	Note: 
Sections ‘B’ and ‘C’ comprise pages 1-6 and questions therein are to be answered on the separately provided answer book. Answer all the questions from section ‘B’ and attempt any two questions from section ‘C’. Use supplementary answer sheet i.e., sheet B if required. Write your answers neatly and legibly.


SECTION – B

 (42 marks)

Note:
Attempt ALL the questions. The answer to each part of a question should not exceed 5 to 6 lines. 

Q.2
Ammonia and fluorine react to produce dinitrogen tetra fluoride      
according to the following reaction


2NH3(g) + 5F2(g)
    

N2F4(g) + 6HF(g)

If 4.00g of ammonia and 14.0g of fluorine are allowed to react


i.
How many grams of dinitrogen tetra fluoride are produced? 
     (2)


ii.
Name the reactant, which is in excess. Also calculate its volume         


at STP, which is left un-reacted. 




     (3)





(OR)


i.
A gaseous hydrocarbon has the following composition by mass:



C = 85.7 % and  H = 14.3% 



Calculate empirical formula of the gaseous hydrocarbon. 

     (2)


ii.
A 0.25g sample of the hydrocarbon has a volume of 100cm3 at STP



a.
Calculate the relative molecular mass. 


     (2)



b.
Also calculate molecular formula for the hydrocarbon. 
     (1)
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Q.3
Sodium atom imparts a characteristic yellow colour when excited in a flame. 
The wavelength of this colour in emission spectrum is 589.0nm. 

a.
What is the frequency of this radiation?



     (1)


b.
What is the energy of this radiation per photon and per mole              


of photon?

   




       

     (2) 

Q.4
The diagram given below shows the chromatogram of following five spots


a.
Unknown mixture 1 
b.
Unknown mixture 2


c.
Dye A 


d.
Dye B 


e.
Dye C

[image: image10.png]. .
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i.
Write down the composition of mixture 1.



     (1)


ii.
Which dye A, B or C is not present in either of the two mixtures.    (1)


iii.
Write down in two lines, the basic principle of paper 




chromatography. 







     (2)

Q.5
For the distribution of Iodine between two immiscible solvents (H2O          
and CCl4) Iodine reacts with iodide ion to form tri-iodide ion in a    
reversible reaction. 


i.
Write the reaction for this process.




     (1)


ii.
Name and state the law followed.




     (1)


iii.
Write the distribution co-efficient for this reaction. 


     (1)





(OR)


The following sets of quantum numbers are not allowed. For each set        
state why? 


a.
n = 3

l = 3

m = 0

s = -½ 


     (1)


b.
n = 2

l = 1

m = -1
s = -1



     (1)


c.
n = 3

l = 1

m = -2
s = -½



     (1)




 
 
       Page 2 of 6 



       Turn Over 

Q.6


	Substance
	Critical Temperature (K)
	Critical Pressure (atm)

	H2O
	647.6
	217.0

	Ar
	150.9
	111.5

	NH3
	405.6
	48.0

	N2
	?
	33.5



The above gases can be liquefied under the given conditions. 


a.
State the two conditions under which gases can be liquefied. 
     (1)


b.
What will happen to gas molecules under the conditions you have 


mentioned in part (a)?






     (2)


c.
See the table and state whether the critical temperature of N2   



will be higher or lesser than NH3 and why? 



     (2)

Q.7
The table below gives the boiling points of three substances: 

	Name
	Formula
	Relative molecular mass
	Boiling point/°C

	Pentane 
	CH3 – CH2 – CH2 – CH2 – CH3 
	72
	36

	Propanol 
	CH3 – CH2 – CH2 – OH
	74
	117

	Diethyl ether 
	CH3 – CH2 – O – CH2 – CH3 
	74
	35


i.
Compare pentane with diethyl ether, why both have nearly same boiling points.







     (1)

ii.
Why does propanol have a higher boiling point than pentane and           diethyl ether, name the intermolecular forces involved?

     (2)

Q.8
Dipole moment is the product of the electric charge and distance       
between the positive and negative centres. 


i.
Write the formula and units of dipole moments. 


     (2)


ii.
Explain the polarity of H2O and CO2 on the basis of dipole



moment. 








     (2)





(OR)


Following table shows the ionic radii in pm. 

	Li+  (60)
	Be2+  (31)
	
	O2- (132)
	F-1 (136)

	Na+ (95)
	Mg2+ (61)
	Al3+ (50)
	S2- (184)
	Cl-1 (181)

	K+ (133)
	Ca2+  (99)
	
	
	Br -1 (195)



i.
Discuss the variation of ionic radii in the periodic table. Give a   


reason for your answer. 






     (3)
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ii.
Calculate the distance between potassium and chloride ions in     


the potassium chloride crystal.





     (1)

Q.9
The diagram below shows a simple galvanic cell 
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a.
What is meant by the term standard electrode potential? 

     (1)


b.
The standard electrode potential of the Ag+(aq) /Ag (s) and       



Cu2+(aq) /Cu (s) couples are +0.8 volt and +0.34 volt respectively. 



i.
Name the positive electrode. 




     (1)



ii.
Write the direction of the electron flow in the external      




circuit. 







     (1)


c.
Give equations for the reactions, which are taking place at each 



electrode under standard conditions.




     (2)

Q.10
Consider the following general electrolytic cell: 




[image: image12.png]



i.
At which electrode does oxidation occur?



     (1)

ii.
At which electrode does element M form?



     (1)

iii.
At which electrode are electrons being released by ions?

     (1)





(OR)
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i.
What is the direction of electron flow with respect to anode and 
cathode in a battery? 






     (1)


ii.
How many alkaline batteries must be placed in series to light a      
flashlight? 








     (1)


iii.
Write the reaction in the alkaline battery occurring at anode. 
     (1)

Q.11
Calcium nitrate is a soluble salt. It ionizes in water to produce calcium      and nitrate ion. Calculate the molarities of positive and negative ions produced by the dissociation of 5gdm-3 calcium nitrate.


     (3)

Q.12
a.
State buffer solution?



     


     (1)


b.
Explain using equations, why an aqueous mixture of acetic



acid (HA) and sodium acetate (Na+A-) can act as a buffer 




solution on the addition of an acid or an alkali. 


     (3)

SECTION – C

(Marks: 26)
Note: 
Attempt any TWO questions. 



Q.13
a. 
Acetylene (C2H2) is used in welding. If the heats of formation 

of acetylene, CO2 and H2O are +226KJ/mol, -393.5 KJ/mol and 

-285.7 KJ/mol respectively. 



i.
Calculate the enthalpy of combustion of acetylene.

     (3)



ii.
Which law is helpful to calculate the above data? State this  


law. 








     (2)


b.
i.
What is meant by lattice energy? 



     (1)



ii.
Lattice energy of the compounds cannot be measured      



directly by any method. State indirect method used for 



its measurement.






     (1)



iii.
Draw stepwise flow sheet diagram for the measurement of    


ΔHlattice for potassium chloride (KCl). 



     (3)

c. 
In the equilibrium 


N2 + 3H2 


2NH3 

ΔH = -92.46 KJ/mol



What is the effect on the position of equilibrium if



i.
Temperature is increased





     (1)



ii.
Pressure is decreased





     (1)



iii.
Any amount of nitrogen is added to the equilibrium mixture. (1)

Q.14
a.
i.
State Raoult’s Law.





     (1)



ii.
Derive a relationship between mole fractions of two       



volatile compounds and their vapour pressure. 

     (3)
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b.
Using the graph answer the questions below: 
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i.
How many grams of KNO3 are dissolved in 525g saturated 
solution at 60°C.






     (1)


ii.
280g of KNO3 is dissolved in a 250g of water at 60°C. How 
many grams of water should be evaporated from the solution   
to make the solution saturated? 




     (3)  

c.
Non-ideal solutions show two types of deviations. What are these deviations and what are the conditions under which these deviations are shown by these solutions?




           (2+3)

Q.15
a.
Both BF3 and NH3 are tetra-atomic molecules, still they have 
different geometries. 



i.
Draw their structures and discuss bond angles according to 


VSEPR theory.






     (3)


ii.
Give hybridization in these molecules and draw the structure 
of hybridized orbitals. 





     (3)


iii.
These compounds exhibit different dipole moments. Comment 
on   this behaviour.






     (2)

b.
Using the Molecular Orbital Treatment of oxygen molecule. Prove   that: 


i.
O2 is paramagnetic while O22- is diamagnetic. 

     (4)


ii.
There is double bond between oxygen atoms in O2. 
     (1)

____________________
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              Marks: 15
1. 
Separation and identification of lead and cadmium ions in a mixture 
solution by paper chromatography. 





     (4)

2.
Determination of number of water molecules crystallization in Mohr’s 
Salt and Ferrous Sulphate. 






     (7)





(OR)


Preparation and standardization of acid – alkali solution. 


     (7)

3. 
Note book 









     (2) 

4. 
Viva voce 









     (2) 

____________________
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SECTION A

Q.1



i.
D


ii.
C


iii.
A


iv.
C


v.
A


vi.
D


vii.
C


viii.
C


ix.
D


x.
C


xi.
C


xii.
B


xiii.
D


xiv.
A


xv.
D


xvi.
D


xvii.
D












   (17x1=17)
SECTION B

Q.2











     (5)


2NH3 + 5F2 


N2F4 + 6HF 


i.
moles of NH3 = 
[image: image18.wmf]17

4

 = 0.235



(½ mark)



moles of F2 = 
[image: image19.wmf]38

14

 = 0.368




(½ mark)



mass of N2F4 = 7.654g 




(1 mark)


ii.
Ammonia 






(½ mark)



moles of ammonia used = 0.147 


(1 mark)



mole in excess = 0.235 – 0.147 = 0.088 mol 

(½ mark)



V = n Vm 



= 0.088 
[image: image20.wmf]´

 22.414 



= 1.97dm3






(1 mark)




(OR)


i.
C
: 
H 




[image: image21.wmf]12

7

.

85


:

[image: image22.wmf]008

.

1

3

.

14







(1 mark)



7.142
:
14.187




(1 mark)



1
:
2



CH2 


ii.
a.
V = n Vm 




n= 
[image: image23.wmf]m

V

V

 = 
[image: image24.wmf]22414

100

 = 4.16 
[image: image25.wmf]´

 10-3 mol 


(1 mark)




relative molecular mass = 
[image: image26.wmf]mole

mass








        = 
[image: image27.wmf]3
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46

.

4

25

.

0
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´

 = 56

(1 mark)



b.
n = 
[image: image28.wmf]mass

formula

empirical

mass

formula

molecular





= 
[image: image29.wmf]14

56

 = 4






(½ mark)




Molecular formula = n (empirical formula) 







= 4 (CH2) 







= C4H8 



(½ mark)

Q.3











     (3)


a.
V = 
[image: image30.wmf]l

C




= 
[image: image31.wmf]10
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10

589

10

3

-

´

´

 = 5.09 
[image: image32.wmf]´

 101J S-1




(1 mark)


b.
E = h
[image: image33.wmf]u




Per photon 
= 6.626 
[image: image34.wmf]´

 10-34 
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 5.09 
[image: image36.wmf]´

 1015 





= 3.37 
[image: image37.wmf]´

 10-18J




(1 mark)



Per mole 
= 
[image: image38.wmf]23
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= 2029 KJ/mol 




(1 mark)

Q.4










 
     (4)


i.
A and C 







(1 mark)


ii.
B 








(1 mark)


iii.
Relative solubility of different solute present in the 




mixture







(1 mark)



Solute having lower Rf value is less soluble than solute 




having higher Rf value in the same solvent


(1 mark)

Q.5











     (3)


i.
I2 + I-1(aq) 


I-3(aq)


 

(1 mark)


ii.
Distribution law or partition law 



(1 mark)


iii.
K = 
[image: image39.wmf][
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(1 mark)



(OR)


a.
When n = 3 the possible value of 
[image: image40.wmf]l

 will n – 1 which is 





[image: image41.wmf]l

 = 2 so 
[image: image42.wmf]l

 = 3 is not allowed. 




(1 mark)


b.
When
m = -1 




s = -½, +½ not -1 




clock wise or anti clock wise direction 

(1 mark)


c.
When 
[image: image43.wmf]l

 = 1 then m = -
[image: image44.wmf]l

, 0, +
[image: image45.wmf]l

 not m = -2 


(1 mark)



the value of m varies from -
[image: image46.wmf]l

 to +
[image: image47.wmf]l


Q.6











     (5)


a.
Low temperature 






(½ mark)



High pressure 






(½ mark)


b.
Molecules come close to each other attractive forces 


between them increase. 





(1 mark)



Gaseous particles are converted into liquid state. 

(1 mark)


c.
Lesser than NH3 






(1 mark)



N2 molecules have weak Vander Waal forces while 


stronger forces (hydrogen bonding) exist in NH3 


molecules. 







(1 mark)

Q.7











     (3)


i.
Both have weak intermolecular forces therefore less 




amount of energy is required to break these forces. 

(1 mark)


ii.
Propanol molecules have stronger intermolecular forces 




than the others. 






(1 mark)



Hydrogen bonding 





(1 mark)

Q.8











     (4)


i.

[image: image48.wmf]m

 = q 
[image: image49.wmf]´

 r 







(1 mark)



Unit = Debye or Coulomb meter. 



(1 mark)


ii.
H2O is polar while CO2 is non-polar 



(1 mark)




O = C
 = O 



In CO2 dipole moment of C = O cancel the effect of each 




other. 








(1 mark)




(OR)


i.
Variation in period 





(1 mark)



Reason 







(½ mark)



Variation in group 






(1 mark)



Reason 







(½ mark)


ii.
K+ Cl- = 131 + 181 = 312Pm 




(1 mark)

Q.9











     (5)


a.
When an electrode is in contact with one molar solution 




of its own ions at 298k, is standard electrode potential.
(1 mark)


b.
i.
Copper electrode 





(1 mark)



ii.
Copper to silver 





(1 mark)


c.
Cu

Cu2+ + 2
[image: image50.wmf]e




Ag+ + 
[image: image51.wmf]e



Ag





(2 marks)

Q.10











     (3)


i.
+ive electrode






(1 mark)


ii.
–ive electrode 






(1 mark)


iii.
+ive electrode 






(1 mark)




(OR)


i.
from anode to cathode 





(1 mark)


ii.
4








(1 mark)


iii.
Zn + 20H- 

Zn(OH)2 + 2
[image: image52.wmf]e



at anode 
(1 mark)
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     (3)


Concentration = 5g/dm3 


Concmol/dm3 
= 
[image: image53.wmf]mass

molar

dm

g

Conc

3

.

-





= 
[image: image54.wmf]104

5

 = 0.0305mol/dm3 




(1 mark)


Ca(NO3)2 


  Ca2+ + 2
[image: image55.wmf]1

3

-

NO



Conc. of Ca2+ = 0.0305M 


Conc. of 
[image: image56.wmf]1

3

-

NO

 = 2 
[image: image57.wmf]´

 0.0305 = 0.061M 



(2 marks)
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a.
That resists change in pH when acid or alkali added to it.
(1 mark)


b.
CH3COOH + H2O 



CH3COO- + H3O+ 



CH3COO-Na+


CH3COO- + Na+ 



When a base or OH- ions are added to above buffer system, 



OH- react with H3O+ to give back H2O and pH of solution 



remain unchanged. 



Common ion effect is applied in buffer solution. 

(3 mark)

SECTION C

Q.13
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a.
i.
C2H2 + 5/2O2 

2CO2 + H2O 

ΔH = ? 




(a)  C + O2 

CO2 

ΔH = -393.5KJ/mol




(b)  H2 + 1/2 O2 

H2O 
ΔH = -285.7KJ/mol




(c)  2C + H2 

     C2H2 
ΔH = 226KJ/mol




Multiply equation (a) by (2) then add the product to equation 



(b) we get: 




(d)  2C + 
[image: image58.wmf]2

2

5

O

 + H2 
     2CO2 + H2O
ΔH = -1072.7KJ




Subtract equation (c) from equation (d) 




2C + H2

C2H2 


ΔH = -226




C2H2 + 5/2O2

2C2 + H2O 
ΔH = -1298.7KJ/mol












(3 marks)



ii.
Hess’s Law: overall energy change is the same, regardless 



of the route applied. 




(2 marks)


b.
i.
Lattice energy is the enthalpy of formation of one mole 




of the ionic compound from gaseous ions under standard 




conditions. 






(1 mark)



ii.
Born-haber cycle 





(1 mark)



iii.


[image: image59.wmf])

(

)

(

g

g
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e

K
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[image: image60.wmf]+

)

(

g

K

+ Cl-(g) 







ΔHE.A



            ΔHD




    
[image: image61.wmf]+

)

(

g

K

 + 
[image: image62.wmf]e

 + 
[image: image63.wmf]2

2

1

Cl





          ΔHLattice



         ΔH(ion)





       K(g) + ½Cl2 






         ΔH(atm)





          K(s) + ½Cl2(g)


    KCl 
(3 marks)







ΔHf

c.
i.
System move towards backward direction. 

(1 mark)



ii.
System move towards backward direction. 

(1 mark)



iii.
Towards forward direction. 



(1 mark)
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a.
i.
The relative lowering of vapour pressure is equal to 




mole fraction of solute. 




(1 mark)



ii.

[image: image64.wmf]A

P

 = 
[image: image65.wmf]A

A

X

P

°








(1 mark)





[image: image66.wmf]B

P

 = 
[image: image67.wmf]B

B

X

P

°






[image: image68.wmf]t

P

 = 
[image: image69.wmf]B

A

P

P

+

 = 
[image: image70.wmf]B

B

A
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X
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°
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[image: image71.wmf]B

A

X

X

+

 = 1






[image: image72.wmf]A

X

 = 
[image: image73.wmf]B

X

-

1







(1 mark)





[image: image74.wmf]t

P

 = 
[image: image75.wmf]B

B

B
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 = 
[image: image77.wmf]°
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X
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(1 mark)


b.
i.
210g of solution contain 110g of KNO3

(1 mark)


ii.
1g = 
[image: image78.wmf]3

210

110

KNO

of

g







(1 mark)



525g = 
[image: image79.wmf]3

525

210

110

KNO

of

g

´





         = 275g of KNO3 




(1 mark)




This is saturated solution.




(1 mark)


c.
Positive deviation 



negative deviation 






(2 marks)



In case of positive deviation total pressure increases. 
(1 mark)



In case of negative deviation total pressure decreases. 
(1 mark)



Diagram for both deviation.



 
(1 mark)
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a.
i.


[image: image80.wmf]..

N

 





│






(1 mark)




   H    H     H




Bond angle = 107°





(½ mark)





F





│





B






(1 mark)




   H           H




Bond angle = 120°





(½ mark)



ii.
In NH3 = SP3 hybridization 



(½ mark)




In BF3 = SP2 hybridization 



(½ mark)





[image: image81]


(1 mark)



[image: image82.png]





(1 mark)



iii.
In NH3 
[image: image83.wmf]m

 ≠ O 





(1 mark)




while in BF3 
[image: image84.wmf]m

 = O 




(1 mark)




due to their structure. 


b.
i.
O2 





[image: image85]



Due to un-paired electron in 
[image: image86.wmf]*

p

 orbital O2 show 





paramagnetic behaviour. 




(2 marks)




While 
[image: image87.wmf]-

2

2

O

 is diamagnetic because it has no un-paired 




electron in 
[image: image88.wmf]*

p

 orbital.  




(2 marks)



ii.
Bond order 
= ½[10 – 6]






= ½[4]






= 2 





(1 mark)
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