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Introduction

Term evaluation is an important aspect of Continuous and Comprehensive Evaluation (CCE).
It covers the assessment of learning aspect of the CCE. The Kerala School Curriculum 2013
postulated that the examination system should be recast so as to ensure a method of
assessment that is a valid, reliable and objective measure of student development and a
powerful instrument for improving the learning process. The outcome focused written tests
are being used as tools for terminal assessment. Practical assessment is also considered for
some subjects. The syllabus, scheme of work, textual materials, teacher texts and learning
experiences may be considered while developing tools for term evaluation.

In order to make the examination system effective and objective, quality of the question paper
needs to be ensured. Questions of different types considering various learning outcomes,
thinking skills and of varying difficulty levels are to be included in the question paper. This
makes question paper setting a significant task that has to be undertaken with the support of
proper guidelines.

The guidelines for the preparation of the question paper have been divided into four heads
for its effective implementation and monitoring. The areas are i) preparatory stage, ii) nature
of questions, iii) question paper setting and iv) structure of the question paper.

I. Preparatory stage

Before starting the process of question paper setting, the question paper setter should
ensure that she/he has:

o Familiarised the current syllabus and textbook of the concerned subject.
» secured the list of Los (Learning Outcomes) relating to the subject.
o acquired the list of thinking skills applicable to the subject (See appendix).
o prepared a pool of questions from each unit of the subject.
» verified the scheme of work and weight of score for each unit/lesson.
« gone through guidelines for the preparation of question paper for higher
secondary education - 2014.
Il Nature of questions

Questions selected from the pool to be included in the question paper should reflect the
following features:

« stem of the question text should be relevant to the question posed.

« multiple choice questions should be provided with four competitive distracters.

» the possibilities of higher order thinking skills should be considered while setting
MCQs

o time allotted for each question should be justified according to the thinking skills
involved.

o the scope and length of the answer should be clearly indicated.
o questions should be prepared by considering the learning level of the learner.



the question should focus on the learning outcomes.

a wide range of thinking skills and learning outcomes from each unit/lesson
should be considered.

varied forms of questions should be covered.

there should be a balance between the time allotted and the level of question.
question should be very specific and free from ambiguity.

question text should not be too lengthy and complicated.

questions can be prepared based on a single or a cluster of learning outcomes
which is scattered over one particular unit or units.

cluster of learning outcomes from different units can be considered only for graded
questions (questions with sub-divisions).

the possibilities of graded questions reflecting different thinking skills can be explored.

while preparing questions for language papers importance should be given to the
language elements, language skills, discourses, textual content and elements of
creativity.

while preparing questions for subjects other than languages, importance should be
given to content, concepts and skills.

questions should cater the needs of differently abled learners and CWSEN
(Children With Special Education Needs)

the questions should contain varied forms such as objective type with specific
focus to multiple choice test items and descriptive types (short answer and essay

types).
directions regarding the minimum word limit for essay type questions should be given.
sufficient hints can be provided for essay type questions, if necessary.

maximum usage of supporting items like pictures, graphs, tables and collage may
be used while preparing questions.

questions which hurt the feelings of caste, religion, gender, etc. must be completely
avoided.

Question paper setting

During the process of question paper setting the question setter should:

prepare a design of the question paper with due weight to content, learning
outcomes, different forms of questions and thinking skills.

prepare a blue print based on the design.

prepare scoring key indicating value points and question based analysis along
with the question paper.

while preparing scoring key, thinking skills should also be integrated.

60% weight should be given to thinking skills for conceptual attainment and 40% to
thinking skills for conceptual generation.

15 to 20% weight of total scores must be given to objective type questions and up
to 20% weight of total score must be given to essay type questions.



» the highest score that can be given to a question in the question paper is limited to
10% of the total score.

» while fixing the time for answering a question, time for reading, comprehending
and writing the answer must be considered.

o The total time limit of the question paper - two hours for 60 scores and 2.30 hours
for 80 scores question papers with an extra cool-off time of 15 minutes.

IV. Structure of the question paper

The question paper should reflect the following features in general:

» general instructions for the question paper should be given on the top.

« instructions for specific questions can be given before the question text.

« monotony of set patterns (objective or descriptive) should be avoided.

o questions should be prepared in bilingual form.

» there should not be any mismatch between the bilingual versions of the questions.

» choice can be given for questions up to 20% of the total score.

» while giving choice, alternative questions should be from the same unit with the
same level of thinking skills.

« in the case of languages, language of the questions and answers should be in the
particular language concerned. Necessary directions in this regard must be given
in the question paper.

THINKING SKILLS

Category/
processes

Alternative terms

1. Remember

Retrieve relevant knowledge from long-term memory

1.1. Recognising

1.2. Recalling

identifying- (e.g. Recognize the dates of important events in Indian
history)

retrieving - (e.g. Recall the major exports of India)

2. Understand

Construct meaning from instructional messages, including oral,
written and graphic information

2.1. Interpreting

2.2. Exemplifying
2.3. Classifying
2.4. Summarising

2.5. Inferring

clarifying, paraphrasing, representing, translating (e.g. Write an
equation [using B for the number of boys and G for the number of
girls] that corresponds to the statement “There are twice as many boys
as girls in this class”)

illustrating, instantiating (e.g. Locate an inorganic compound and tell
why itis inorganic)

categorizing, subsuming (e.g. Classify the given transactions to be
recorded in Purchase returns book and Sales returns book)
abstracting, generalizing (e.g. Students are asked to read an untitled
passage and then write an appropriate title.)

concluding, extrapolating, interpolating, predicting (e.g. a student
may be given three physics problems, two involving one principle
and another involving a different principle and ask to state the



2.6. Comparing

2.7. Explaining

underlying principle or concept the student is using to arrive at the
correct answer.)

contrasting, mapping, matching (e.g. Compare historical events to
contemporary situations)

constructing models (e.g. the students who have studied Ohm’s law
are asked to explain what happens to the rate of the current when a
second battery is added to a circuit.)

3. Apply

Carry out or use a procedure in a given situation

3.1. Executing

3.2. Implementing

Carrying out (e.g. Prepare Trading and Profit and loss Account from
the Trial Balance given and find out the net profit.)

using (e.g. Select the appropriate given situation where Newton’s
Second Law can be used)

4. Analyse

Break material into its constituent parts and determines how the
parts relate to one another and to an overall structure or purpose

4.1. Differentiating

4.2. Organising

4.3. Attributing

discriminating, distinguishing, focusing, selecting (e.g. distinguish
between relevant and irrelevant numbers in a mathematical word
problem)

finding coherence, integrating, outlining, parsing, structuring (e.g. the
students are asked to write graphic hierarchies best corresponds to
the organisation of a presented passage.)

deconstructing (e.g. determine the point of view of the author of an
essay in terms of his or her ethical perspective)

5. Evaluate

Make judgements based on criteria and standards

5.1. Checking

5.2. Critiquing

coordinating, detecting, monitoring, testing (e.g. after reading a report
of a chemistry experiment, determine whether or not the conclusion
follows from the results of the experiment.)

judging (e.g. Judge which of the two methods is the best way to solve
a given problem)

6. Create

Put elements together to form a coherent or functional whole;
reorganize elements into a new pattern or structure

6.1. Generating
6.2. Planning

6.3. Producing

hypothesizing (e.g. suggest as many ways as you can to assure that
everyone has adequate medical insurance)

designing (e.g. design social intervention programmes for
overcoming excessive consumerism)

constructing (e.g. the students are asked to write a short story based
on some specifications)

Considering the intellectual level of learners, while setting the question paper;
1. 70% weight may be given to thinking skills used for factual and conceptual
attainment and
2. 30% weight may be given to thinking skills for conceptual generation (higher
thinking skills has to be ensured in this category). Thinking skills for conceptual
generation means thinking skills needed for elaborating the concepts.

Refer the range of thinking skills given above. We can include the thinking skills no.1.1 to
3.2 (11 processes) under first category and 4.1 to 6.3 (8 processes) under second category.



LEARNING OUTCOMES ‘Phxsics!

On successful completion of the chapter, the learner:

1.

1.1.
1.2.
1.3.
1.4.
LS.
1.6.
1.7.
1.8.
1.9.

1.10.
1.11.
1.12.

1.13.
1.14.

1.15
1.16

2.1
22
23.
24
25.
2.6.
2.7.
2.8.

2.9.

2.10.
2.11.
2.12.

2.13.
2.14.

2.15.
2.16.

ELECTRIC CHARGESAND FIELDS

Explains the types of charges and electroscope.

Distinguishes conductors and insulators by citing examples.

Explains the charging by conduction and induction with examples.

Explains the basic properties of charges

States and formulates the Coulomb’s law and solves numerical problems related to it.
Explains the forces among multiple charges.

Explains electric field, intensity and its physical significance.

Formulates the electric field due to a system of charges and solves numerical problems related to it.
Explains the properties of electric field lines.

Defines electric flux and formulates the relation connecting electric flux and intensity.
Defines electric dipole and dipole moment

Formulates the electric field intensity due to an electric dipole on its axial and equatorial lines and
solves numerical problems related to it.

Formulates the expression for torque on a dipole in a uniform and electric field.
Explains different types of continuous charge distribution and their units.
Explains and proves Gauss’ law in electrostatics.

Formulates the expression of electric intensity due to an infinitely long straight uniformly charged wire,
uniformly charged thin spherical shell and uniformly charged infinite thin sheet and solves problems
related with them.

ELECTROSTATIC POTENTIALAND CAPACITANCE

Explains the difference between electrostatic potential and potential difference.

Formulates the potential due to a point charge and an electric dipole

draws the graph and solves problems related to potential

Formulates the potential due to a system of charges.

Explains the equipotential surface by citing examples.

Formulates the potential energy of a system of charges and solves numerical problems related to it.
Explains the potential energy due to a single charge in an external field and defines electron volt

Formulates the potential energy due to a system of two charges and dipole in an external electric field
and solves numerical problems related to them.

Explains the concept of electrostatics of conductors.
Differentiates different dielectrics by citing examples and explains electric polarization.
Defines capacitance and its unit.

Formulates the expression for capacitance of a parallel plate capacitor and solves problems related
toit.

Explains the effect of dielectric on capacitance.

Formulates the expression for effective capacitance when capacitors are connected in series and
parallel and solves problems related to it.

Formulates the energy of'a capacitor.
Explains the construction and working of'a Van de graff generator



3.1.
3.2.
3.3.
3.4.
3.5.
3.6.

3.7.
3.8.

3.9.

3.10.

3.11.

3.12.

3.13.
3.14.

3.15.

3.16.
3.17.

4.1.
42.

43.

4.4

45.
4.6.

4.7.

438.

4.9.
4.10.

4.11.
4.12.

CURRENT ELECTRICITY

Defines electric current and writes its equation

Explains Ohm's law and solves numerical problems related to it

Experiments to find the resistance

Defines drift velocity and formulates expression for current in terms of drift velocity

Identifies the factors affecting the resistivity

Explains the dependence of temperature on the resistance of material and classifies materials according
to temperature coeflicient of resistance

Identifies carbon resistors

Explains series and parallel combination of resistances and formulates the equation of effective resistance
of each case and solve numerical problems related to them.

Formulates equations of energy and power

Identifies the factors affecting power and energy of a device

Differentiates emf and voltage

Formulates equation for effective emf and resistance when the cells, are connected in series and
parallel

States Kirchoff’s first and second rules and solve problems.

States and explains Wheatstone principle

Sketches the diagram of meter bridge, derives the expression to find unknown resistance, experiments
to find the unknown resistance

Sketches the diagram of Potentiometer and states principle of Potentiometer

Experiments to compare the emf of cell and to measure the internal resistance of a cell

MOVING CHARGES AND MAGNETISM

Explains Lorentz force and solves numerical problems related to it

Formulates the equation of force on current carrying conductor and solves problem related to it and
states Fleming’s left hand rule

Explains the motion of charged particles perpendicular and inclined to the magnetic field, formulates
equations for various parameters related to the above motion such as velocity, radius, period ,
frequency and pitch and solves numerical problems related to it

Explains a velocity selector, construction and working of a cyclotron, formulates equation for energy
of a particle emitted from cyclotron and solves numerical problems related to it

States Biot Savart law and expresses it mathematically.

Formulates equations for magnetic field at a point on the axis and centre of a current loop using Biot
Savart law and solves problems related to it

States Ampere’s circuital law, applies it to find out magnetic fields produced by a straight infinite
current carrying wire, a solenoid and a toroid and solves problems related to them

Formulates equation of force per unit length between two parallel current carrying conductors and
solves problems related to it
Defines one ampere.

Formulates equation to find the torque on current loop and its magnetic moment and solves problems
related with them

Compares the fields due to electric and magnetic dipoles.
Formulates the equation of dipole moment of circular loop and revolving electron



4.13.
4.14.

4.15.

5.1
52.
53.
54.
5.5.
5.6.
5.7.
5.8.
509.
5.10.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

6.8.

7.2.

7.3.

7.4.
7.5.

7.6.
7.7.

Defines Bohr magneton.
Explains the construction and the working of moving coil galvanometer and defines current and
voltage sensitivities.

Explains the conversion of ammeter and galvanometer to voltmeter and solves problems related with
them

MAGNETISM AND MATTER

Explains the properties of bar magnet and cites examples.
Determines the magnitude of ‘B’ on the axial line ofa solenoid.
Formulates the relation connecting ‘m’ and ‘B’.

States Gauss’s law in magnetism.

Explains the magnetic elements of earth.

Distinguishes the types of magnetic substances.

Explains the properties of magnetic substances.
Formulates the relation connecting B and H.

Defines retentivity and coercivity.

Explains hysterisis and classifies the types of magnets.

ELECTROMAGNETIC INDUCTION

Demonstrates and explains the Faraday’s experiments, coil-magnet and coil-coil experiment.
Defines magnetic flux and its unit

States and explains Faraday’s law of electromagnetic induction and solves problems related to it
States Lenz’s law, illustrates it as a consequence of the law of conservation of energy.
Demonstrates and formulates motional emf and solves numerical problems related to it.

Explains eddy current and its applications, cites examples in various devices.

Explains selfinduction and mutual induction and formulates the expression for self inductance of a

solenoid, mutual inductance between two coils and energy stored ina solenoid and solves numerical
problems related to them.

Explains the working of ac generator and formulates the expression for the emf developed, gains the
concept of sinusoidal variation of emfinduced in it and solves numerical problems related to it.

ALTERNATING CURRENT

Formulates the expression for current and phase difference between emfand current and average
power of an ac circuit containing R only and draws phasor diagram.

Formulates the expression for current and phase difference between emfand current and average
power of an ac circuit containing inductor only and draws phasor diagram. Defines inductive reactance
and solves numerical problems related to it

Formulates the expression for current and phase difference between emfand current and average
power of an ac circuit containing capacitor only and draws phasor diagram.

Defines capacitive reactance and solves numerical problems related to it.

Formulates the expression for current and phase difference between emfand current of an LCR
series circuit, draws phasor diagram, solves numerical problems related to it.

Explains impedence diagram, the term resonance, cites examples, Q factor and bandwidth.
Formulates average power in an LCR circuit and explains the terms power factor and wattless
current



7.8.
7.9.

82.

8.3.

9.2.

9.3.

94.
9.5.
9.6.
9.7.
9.8.
9.9.

9.10.

9.11.
9.12.
9.13.
9.14.

9.15.

9.16.

10.

10.1.

10.2.

10.3.

10.4.
10.5.

Explains the mechanism of LC oscillations with the expression for frequency.
Explains various types of transformers, transformer equation and energy losses.

ELECTROMAGNETIC WAVES

Explains the insufficiency of Ampere’s circutal theorem, defines displacement current, formulates
equation for it, distinguishes between conduction and displacement currents and solves numerical
problems related to it

Explains the properties of electromagnetic waves and interprets the expressions for electric and
magnetic fields in an electromagnetic wave.

Explains production and detection of different regions of electromagnetic spectrum

RAY OPTICSAND OPTICALINSTRUMENTS

Explains laws ofreflection, principal axis, sign convention, principal focus and focal plane of spherical
MIrTOors.

Draws geometry of reflection of incident ray on spherical mirrors and formulates the relation between
radius of curvature and focal length.

Identifies the position, nature and size of image for different positions of an objects in spherical
mirrors, draws ray diagram and formulates the mirror equation.

Defines magnification of spherical mirrors and formulates equation.

Explains refraction of light using examples.

Explains total internal reflection and its technological applications

Explains refraction at spherical surfaces

Explains refraction through a thin lens and formulates lens maker’s formula

Defines magnification and power of lenses

Formulates equations for effective focal length of lenses in contact and combination of alens and a
MIrror.

Explains refraction through a prism and solves numerical problems related to it.

Explains dispersion of light and chromatic aberration, and cites examples.

Explains scattering of light by citing examples.

Explains the structure and working ofhuman eye, its defects and solves numerical problems related
toit.

Explains the working of simple and compound microscopes and formulates the equations for
magnification

Explains reflecting and refracting types of telescopes and formulates their magnifications.

WAVE OPTICS

Explains Huygens' principle, formulates laws of refraction and reflection of plane waves using Huygens'
principle, explains Doppler effect and solves numerical problems.

Explains coherent and incoherent addition of waves, explains interference and Youngs experiment
and formulates expression for bandwidth and solves problems related with interference.

Explains diffraction due to a single slit and formulates the conditions for diffraction maxima and
minima.

Solves problems related with diffraction due to a single slit

Defines limit of resolution and resolving power of microscopes and astronomical telescopes



10.6.
10.7.
10.8.

11.

11.1.
11.2.
11.3.
11.4.
11.5.

11.6.
11.7.

12.

12.1.
12.2.
12.3.
12.4.
12.5.
12.6.
12.7.

12.8.
12.9.

12.10.
12.11.

13.

13.1.
13.2.
13.3.
13.4.

13.5.
13.6.
13.7.
13.8.
13.9.
13.10.
13.11.

Explains and formulates resolving power of microscopes and astronomical telescopes
Explains Polarisation, polaroids and states Malus’s law.
Explains Polarization by scattering, and polarization by reflection(Brewster’s law).

DUALNATURE OF RADIATION AND MATTER
Classifies the electron emissions.

Defines photoelectric effect and cites examples.

Explains the photo electric effect and wave theory of light
Formulates the Einstein’s photo electric equation.

Defines a photon and explains the photon picture of em radiation and explains the wave nature of
matter.

Using de Broglie waves, formulates the de Broglie wave equation

Explains the experimental set up of Davision and Germer experiment and formulates the relation for
de broglie wave length.

ATOMS

Describes Alpha particle scattering experiment and explains Rutherford’s model of an atom
Explains distance of closest approach and impact parameter.

Formulates expressions for the radius of electron orbit, speed and energy of electron in an orbit.
Identifies the drawbacks of Rutherford’s atomic model.

Differentiates the Emission and Absorption atomic spectra of Hydrogen atom.

Explains various lines of Hydrogen spectrum.

Explains Bohr atom model and formulates the expressions for Radius, Speed and Energy of electron
in an orbit.

Explains energy-level diagrams of Hydrogen atom and identifies the limitations of the Bohr model.

Formulates expression for frequency of various spectral lines of Hydrogen atom (Rydberg formula)
and identifies Rydberg constant

Draws diagram showing line spectra of Hydrogen atom
Explains the postulate of Quantization of electron orbit using De Broglie’s hypothesis

NUCLEI

Explains the composition of atomic nucleus and defines atomic mass unit (amu)

Distinguishes isotopes, isobars and isotones in terms of nuclear constituents and cites examples
Explains the formula for Nuclear radius and solves numerical problems.

Explains the concepts Mass defect and nuclear binding-energy using Einstein’s mass-energy relation
and solves numerical problems.

Sketches and explains the BE per nucleon curve.

Explains nuclear force and its properties.

Explains Becquerel’s discovery of radioactivity.

Defines Rate of disintegration, Half-life and Mean-life and Formulates expressions for them.
Solves numerical problems related to Radioactivity

Explains Alpha, Beta and Gamma decays

Explains Nuclear Fission and Nuclear Fusion
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13.12.

14.

14.1.
14.2.
14.3.
14.4.

14.5.
14.6.
14.7.
14.8.
14.9.
14.10.
14.11.
14.12.
14.13.
14.14.
14.15.

15.
15.1.
15.2.

15.3.

15.4.
15.5.
15.6.

15.7.

Describes nuclear chain reaction and distinguishes between controlled and uncontrolled chain reactions
with examples of Nuclear Reactor and Atom Bomb

SEMICONDUCTOR ELECTRONICS:

MATERIALS, DEVICESAND SIMPLE CIRCUITS

Defines and identifies valance band, conduction band and forbidden energy gap

Classifies solids into conductors , semiconductors, and insulators based on band theory.
Differentiate between intrinsic and extrinsic and n-type semi conductors and p-type by citing examples.
Defines the terms-potential barrier, depletion region, forward biasing , reverse biasing and breakdown
voltage

Draws the V-I characteristic of a p-n junction

Explains the working of rectifier, LED and photodiode.

Explains the working of a solar cell and zener diode and draws its V-1 characteristics.

Solves numerical problems related to the working of a zener diode as a voltage regulator.
Differentiate different regions of a transistor and different types of transistors

Explain the biasing of transistor and current conduction through it.

Explains working of'the transistor as an amplifier with the help of a diagram

Derives the relation between various gains

Solves simple numerical problems related to various gains

Explains the working of the transistor as an oscillator with the help of a diagram

Identify different logic gates, writes its truth table and draws the output wave form for different input
wave forms.

COMMUNICATION SYSTEMS

Explains elements of communication system and basic terminology used in it.

Identifies bandwidth for speech, music, video etc. various types of signals and various types of
medium like conducting wire, free space, fibre optic cable

Explains the three modes of propagation of electro magnetic waves and prepare charts on advantages
and disadvantages of each mode.

Explains the necessity of modulation and solves numerical problems related to it.
Explains amplitude modulation and formulates an expression for amplitude modulated signal

Defines modulation index, draws graph of amplitude versus o for A M signal, labels side bands and
explain side band frequencies

Explains the production and detection of amplitude modulated wave using a block diagram.

11



Scheme of work

Chapter | Month Chapters Periods | Weight
of Score
1 June Electric Charges and Fields 14 4
2 June Electrostatic Potentials and Capacitors 11 4
July
3 July Current Electricity 22 6
4 August Moving Charges and Magnetism 18 5
5 August Magnetism and Matter 7 3
6 September Electromagnetic Induction 8 3
7 October Alternating Current 12 4
8 October Electromagnetic Waves 4 2
9 October Ray Optics and Optical Instruments 20 7
November
10 November Wave Optics 10 4
11 November Dual Nature of Matter and Radiation 8 3
12 December Atoms 8 3
13 December Nuclei 10 4
14 January Semiconductor Electronics: Materials, 18 5
Devices and Simple Circuits
15 January Communication Systems 10 3
Total 180 60
| February | Revision
Physics Practicals
Term | Units Experiments | Periods | Remarks
Current Electricity Experiments
Moving Charges and Magnetism 1to8
1 Magnetism and Matter 30
(From
Alternating Current Section A)
Any 12 Experiments
Ray Optics and Optical Instruments | Experiments from both Section A
1to 10 and Section B
2 Semiconductor Electronics: 30
Materials, Devices and Simple (From
Circuits Section B)
3 Model Practical Exam

Note:

A minimum of 10 experiments should be done from Plus1 Practicals and an internal Practical
Examination should be conducted at the end of First year course.

A minimum of 22(10+12) Experiments should be done from both Plus1 and Plus2 Practicals.
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WEIGHT TO CONTENT AND LEARNING OUTCOME

Set 1

SL.No Unit LO No Score Percentage
1. | ELECTRIC CHARGES AND FIELDS 1.10, 1.16,
111*1.12% 5 83
2. | ELECTROSTATIC POTENTIAL
AND CAPACITANCE 24 3 5
3. | CURRENT ELECTRICITY 3.14,3.17,
3.16% 3.17* 6 10
4. | MOVING CHARGES AND MAGNETISM 41,44 5 83
5. | MAGNETISM AND MATTER 5.1 3 5
6. | ELECTROMAGNETIC INDUCTION 6.1,6.7,6.8 3 5
7. | ALTERNATING CURRENT 72 3 5
8. | ELECTROMAGNETIC WAVES 83 2 33
9. | RAY OPTICS and OPTICAL INSRUMENTS| 9.6,9.13,
9.3.9.15% 8 133
10. | WAVE OPTICS 10.1 5 83
11. | DUAL NATURE OF RADIATION AND
MATTER 115 3 5
12. | ATOMS 12.6 3 5
13. | NUCLEI 13.8 3 5
14. | SEMICONDUCTOR ELECTRONICS 145,147 5 83
15. | COMMUNICATION SYSTEM 154,157 3 5
Total 60 100
WEIGHT TO THINKING SKILLS
No. Thniking Skills Score Percentage
1 Conceptual Attainment 36 60
2 Conceptual Generation 24 40
Total 60 100
WEIGHT TO FORM OF QUESTIONS
No. Type No. of Questions Score | Percentage
Objective 10 10 16.6
2 Short answer 17 38 63.3
3 Essay Questions 3 12 20
Total 30 60 100
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BLUE PRINT

LOTS
Thinking HOTS
skills TOTAL
Content
OB SA ES OB SA ES

1. ELECTRICCHARGES . 4(1),4(1)* .

AND FIELDS 110 5()
2. ELECTROSTATIC POTENTIAL

AND CAPACITANCE 2(1) 1) 3

. 44| 1), .

3. CURRENT ELECTRICITY 1(1)4(1) (1).4(1) 1((1))* 6(2)
4. MOVING CHARGES AND

MAGNETISM 2(1) 3T 5
5. MAGNETISM AND MATTER 101) 2(1) 3
6. ELECTROMAGNETIC

INDUCTION 2(1) 1(1) 3
7. ALTERNATING CURRENT 3(1) 3
8. ELECTROMAGNETIC WAVES 2(1) 5
9. RAY OPTICS and OPTICAL 4(1),4(1)* 2(1), e

INSRUMENTS 2(1) 2(1)* 6(2)+2=8
10. WAVE OPTICS 2(1) 3(1) 5
11. DUAL NATURE OF

RADIATION AND MATTER M 2(1) 3
12. ATOMS 101) 2(1) 3
14. SEMICONDUCTOR

ELECTRONICS 2(1) 31 5
15. COMMUNICATION SYSTEM 10) 2(1) 3
TOTAL 7 17 12 3 21 80
GRAND TOTAL 36 24 60

*indicates choice question, number inside the bracket indicates the total number of question.
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Calculations, figures and graphs should be shown in the answer sheet itself.

Malayalam version of the questions is also provided.

Give equations wherever necessary

Non programmable calculators are allowed in the Examination Hall.

Wdglaris MuaOWIN anoea 15 FMIS ‘@108 80al HeS DNROTIGIEN)0. DD TVAWVIOD) GaldB}6BBUTHE
DOMOO af)P}GICMO, 2YSBAIOIROW] ERUANNIAWERD al0slel.

2OMOBUE ag))®M@IM DM @2103168303 (V0rLOa)B0Jo AUOWBeEMo.

af)LI0 Gal0BYEERUBHN)0 DOIMVO af)PIBIEMO.

80) G2I03iMMIG DOMOHRLMONT HDOSETNS)O HEEOMO0 DalG2I0B3)6EBB)0 @RE® G103 MNAUTIT3
W) @O HOOHEVNS)GENENBEOE).

BEMEN)DHIGEN D, 2 il(@6BBUS, (N0aN}HUD, af)ABIA DOMOGla[SlEBCMOHAN DNROVIGIHNsMoO.
G2103}63303 DEIVOsEWIENe ME3ssllg)ens.

BRI MBS TUOLICV) TVBAUIGHLEEBRUB OE:0S)E6Mo.

GO U ©a1POMIBHIOI BTN GRIQO)HUB 211200808 Dalc@OUIlHN00. J
Arrange the following electromagnetic 1 lanleimdavl adeslapaioyam olololcd moee
radiations in the ascending order of 2|0 HOAUBL DG HOONEIBOS (B
frequency. §0 ]SO0,

(Radio waves, X-rays, Infrared waves, (GOWIEOMDowo, X-dl06mMeaBUd, sDM(an
Microwaves) () HOW ®OoWo, HOAEGIMOONO) ()
Match the following in three columns 2. 2T GHOBEBOS NITWE|SIOM] Galdyoals]
GoIBB6) .
A B C
: : 1
Total internal reflection la o Interference
Scattering n = tand Brilliance of diamond
1
la—3 Blue colour of sky
1 . .
n=-— Diffraction (2)
sinC




Two charges 4 x 10°C and -2 x 10*C are
separated by a distance of 20 cm in free
space.

(@) Find the potential due to the above
system of charges at the midpoint
of the line joining the two charges.(2)

(b) Atwhatpointon the line joining the
two charges the electric potential be
zero? (M)

The south-pointing chariot was an
ancient Chinese two-wheeled vehicle
that carried a magnet to indicate the
south direction, no matter how the
chariot turned.

3. 4x10%C, -2 % 103C agamlezBomw)8s 06ns
210QR)HU3 20 V.01 GR®HLICHIGE WOYMI®
Va3 ealajlolos)am).

(o)) G2@B06I0lE)IN 2 10ARHOB NITWla]l
SMAN  GMAGoLWIeS awenilos)ailad oel

(2)

(enil)ea@daj0soB6lee)aN 2108R)>H68 nITWla]l

B (Sl ©aIN5MBaUL T SHOENBOIN)E:.

B9)aM BMAGLWITE a® enile)ailenen) el
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4. agemBem oldlafoenoe aHlemaEloo av)ailal
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SO0 60) MOHUDNG QlaslHNM®0 O6NS
2(GHMBBO)BOW al}OOOM HH2IMIMY QIda0
M@06M VDO Gald@gles 2106160,

(@) State whether the following
statement is true or false:

"The unidirectional property of a
pivoted magnet helps the south-
pointing chariot to indicate the south
direction" (1)
The south-pointing chariot does not
work at the magnetic south pole of
the earth. Why? 2

(b)

(@) The de Broglie wavelength (1)
associated with a moving particle is

related to its momentum 'p' as:

p oA=Z ) a=E

el ke
i) A= iv) A=

(D

(b) The de Broglie wavelength

associated with a moving electron
is 0.123nm. What is the speed of the
electron? 2
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5 af)'p Goeeomlo rueRIGlen)am B0} @6l
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®W)es WleEnggl galal eeleBo (1 )

@T@aﬁ:

. _h .. _r

A= . i) A==

T _he

i) 4 = - iv) 4 ; (D)
enil)a1eilesyan 60) SDLIBG(S06Maag

awleenowsl calail eelsedom 0.123 nm
@6, DD DEIGESIEMING GANG) af) @)
©oeM? (2)



The atomic hydrogen emits a line
spectrum consisting of various series.
(@) Which one of the following series
belongs to the visible region of the
electromagnetic spectrum?
Lyman series ii) Balmer series
Paschen series iv) Brackett series

(1)
Draw Lyman series and Balmer
series in energy level diagram. (2)
The Exponential decay of radioactive
species is shown in the figure. After a
lapse of 't' seconds, the number of
undecayed nuclei of the given species
drops by a factor of 2.

iii)

(b)

6. ©6AO(WRM @BQo OGOV ailsyan
LI VOIS (SOMITE QAY@®ITT® GUdeMI
U3 @RseERlVIS)ME.

@069 ®aN1olenymm Geml® 81T gy
GLUOETIO6T DEIH:GSO2UNGIB: TUOald:(S
omleel ailladlenilyd ol=Elwemlod 9udeoalsyam
7

o))

(1) oeelmed wosml (i) endwdad 6ol
(iil) aI0aHMBGUo6N] (iv) (enIoeeg Guwoeml

(1)

enil)  eeeinemd GuoeMlw)o, NIDUBNEG GUOEMIW)o
af)MAB]  HLINICE WRWOMIG QI
061D H0) >, (2)
7. 80} Gowlewo @R&:Slal  Miallalmvles!

BBV GaIOGEMaH 03 WIGHOWOS alll@@oem
@00¢ 0H0S)OTICIENM®). 't' HIVEHF)H0BH6)
GUato WIGHH BRYBHOTD M{GRIVIVIHBIOS
af)siNo @RYBY af)ROMINAG ald@IWOW] &)0W)
any.

J_
2

—Y

Number of undecayed nuclei

(@) The time corresponding to 't' in the
graph is known as @
Tritium has a half-life of 12.5 years
undergoing beta decay. What
fraction of a sample of pure tritium
will remain undecayed after 25
years. ()

(b)

Pick the odd one out from the
following.

(Amplitude modulation, Frequency
modulation, Pulse width modulation, Phase
modulation) (1)
Draw the block diagram of a
modulator for obtaining an AM
signal. ()

(b)
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(ag)) allloomIdd @oemlajlolesman 't agam
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(enil)  enfgoawlEss muocailes)am (Slaxloowilead
@PARLOWYTY 12.5 QAIGHAOEM). 25 QIGaH
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GROAW)GRIQOING  GERIDHE Ao Qo
D6 .

(2)



(@) Draw the forward and reverse
biased characterstics of a pnjunction
semiconductor diode 2

(b) How does a zener diode work as a
voltage regulator? 3)

10. A
"The total electric flux through any
closed surface is equal to é times
the total charge enclosed by the
surface".
(@) The above statement is :
(i) Ampere's circuital law
ii) Biot-Savartlaw
iii) Gauss's Law
iv) Lenz's law (1)
(b) Using the above law, derive the
equation of electric field produced
by a uniformly charged thin
spherical shell, at a point
(i) outside shell and
(ii) inside the shell “)
OR
10. B

An electric dipole is a pair of equal and
opposite point charges q and -q,
separated by a distance 2a.
The equation of electric dipole
moment is given by:
(i) p=qa ii) p=q2a
iii) p=-q2a iv) p=-qa (1)
(b) Derive an expression for the electric
field on the equatorial line of an
electric dipole and compare it with
the electric field along the axial line.

(4)
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(a)
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(i) p=qa ii) p=q2a

iii) p=-q2a iv) p=-qa @
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11. The Lorentz magnetic force is given by

F=q(v * B)-
(@) Give any two properties of Lorentz
magnetic force. 2

(b) What is the radius of the path of an
electron (mass 9 x 10°' kg and charge
1.6x10C) moving at a speed of
3x10’m /s in a magnetic field of
6x10* T perpendicular to it?
Calculate its energy in keV. 3)

12. The phenomenon of reflection can be
explained on the basis of Huygens'
principle.

(a) Give Huygens' Principle and show
that the angle of incidence is equal
to the angle of reflection. 3)
(b) The behaviour of a plane wavefront
passing through a thin prism is
shown in the figure. Why does the
emerging wavefront tilt in the
figure? 2)

Incident
Planewave

=

13
A) Figure below shows a Wheatstone
network.

11. ceroom@ay woeunQles enielo @M,

F=q(v * B)-
(ag)) GEIOMAV 200UNGld:; GanOFMU1OAG aBOG)
@leNo 0N (alGDIGHDRHUB af) 9} d:.
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ald® )OS @RYOO af) (M WOEM ? oo
apndz keV 0@d &:06m=om)d:. (3)
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A) a0 allgayend emgaides Grem all®omlod
@061 2fl 0188 aN ©).

(@) The device represented by 'M' in
the given circuit diagram is:

i) Rheostat ii) Voltmeter

iii) Galvanometer iv) Ammeter

(1)

(ag)) ®MIGleeam VBB wowomleer 'M'

af)aM Qaldh06mMo V) ailaloeyMo:
1) olewoqyog (i) eapwsaIgd

(i) womdaiemonlgd (iv) @ralgd



(b) Meter bridge is a modified form of

©

13
B)

Wheatstone network. Using a diagram
explain how a meter bridge can be used
to find an unknown resistance. “)
In a meter bridge, an error in the
measurement of the balancing length
would result in an error in the
estimation of the unknown resistance.
How can you minimize the percentage
error in the estimation of the unknown
resistance? (1)

OR
Figure below shows the incomplete

circuit diagram of a potentiometer to
measure the internal resistance of a cell.

(a) The device represented by 'R'in the
given incomplete circuit diagram is:
i) Capacitor
ii) Inductor
iii) Variable resistor
iv) Variable capacitor (M)
(b) Complete the above given diagram
and explain how the potentiometer
measures the internal resistance of
a cell. )

¢) A potentiometer of wire length
p g
10 m is a better instrument than a
potentiometer of wire length 1m.

Why? ()

(eni)allgadgend (nilaleleong al@letidy ®0)alaem)
2198 (enilaled. a19d (nilaled ©aleowla]
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14. The magnetic flux associated with the
rectangular coil of an ac generator atan
instant 't' is given by ¢ = NBAcosmt.

a) Using Faraday's law of electro-
magnetic induction, arrive at an
expression for the alternating emf
generated in the ac generator. 2)
Anac voltage V=V sinwt is applied
to an inductor. Deduce the phase
relation between voltage and current
in the inductor 3)
If the inductor is filled with a medium
of relative permeability n, what
happens to the phase relation between
voltage and current? (M)

b)

15
A) The mirror equation is the relation
between the object distance (u), image
distance (v) and the focal length (f ) of a
spherical mirror.
(a) Derive the mirror equation by using
a ray diagram that includes a
concave mirror. “)
(b) A small candle, 2.5 cm in size is
placed at 27 cm in front of a concave
mirror of radius of curvature 36 cm.
At what distance from the mirror
should a screen be placed in order

to obtain a clear image? 2
OR
15
B) A converging lens of shorter focal length

behaves as a simple microscope.

(@ With the help of a schematic
diagram, derive an expression for
the linear magnification of a simple
microscope. “)

(b) A simple microscope has a linear
magnification of 6, when the image
formed is at the near point of eye.
Find the focal length of the convex
lens. Near point, D=25 cm

)
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Set 11

WEIGHT TO CONTENT AND LEARNING OUTCOME

SL.No Unit LO No Score Percentage
1. | ELECTRIC CHARGES AND FIELDS 1.7 3 5
2. | ELECTROSTATIC POTENTIAL AND

CAPACITANCE 2.14 5 83
3. | CURRENT ELECTRICITY 32,33 6 10
4. | MOVING CHARGES AND MAGNETISM 44,4.10% 5 83
5. | MAGNETISM AND MATTER 57 3 5
6. | ELECTROMAGNETIC INDUCTION 6.4 3 5
7. | ALTERNATING CURRENT 74,75% 3 5
8. | ELECTROMAGNETIC WAVES 8.2 2 33
9. | RAY OPTICS and OPTICAL INSRUMENTS| 9.8,9.5 7 11.6
10. | WAVE OPTICS 10.2, 10.3* 5 83
11. | DUAL NATURE OF RADIATION AND
MATTER 11.4 3 5
12. | ATOMS 12.1 3 5
13. | NUCLIE 13.4 4 6.6
14. | SEMICONDUCTOR ELECTRONICS 14.3,14.11,
14.14 6 10
15. | COMMUNICATION SYSTEM 15.6 2 33
TOTAL 60 100
WEIGHT TO THINKING SKILLS
No. Thniking Skills Score Percentage
1 Conceptual Attainment 36 60
2 Conceptual Generation 24 40
Total 60 100
WEIGHT TO FORM OF QUESTIONS
No. Type No. of Questions Score | Percentage
Objective 12 12 20
2 Short answer 16 36 60
3 Essay Questions 03 12 20
Total 31 60 100




BLUE PRINT

Thinking LOTS HOTS
Skills TOTAL
Content
OB SA ES OB SA ES
1. ELECTRIC CHARGES AND FIELDS 2(1) 1(1) 3
2. ELECTROSTATIC POTENTIAL AND
CAPACITANCE M 4(1) 5
3. CURRENT ELECTRICITY 101y | 2(1) 3(1) 6
4. MOVING CHARGES AND 1(1), 4(1), 52)*
MAGNETISM 101) 4(1)*
5. MAGNETISM AND MATTER 3(1) 3
6. ELECTROMAGNETIC INDUCTION 2(1) 1(1) 3
1(1), 2(1), «
7. ALTERNATING CURRENT 1(1)* 2(1)* 3(2)
8. ELECTROMAGNETIC WAVES 2(1) 2
9. RAY OPTICS and OPTICAL
INSRUMENTS 1) |2 1) 3 4
1(1), 4(1), «
10. WAVE OPTICS 101y a(1) 5(2)
11. DUAL NATURE OF RADIATION AND
MATTER 1) 2(1) 3
12. ATOMS 1(1) | 2(1) 3
13. NUCLIE 2(1) 2(1) 4
14. SEMICONDUCTOR ELECTRONICS 1(1) | 2(1) 3(1) 6
15. COMMUNICATION SYSTEM 2(1) 2
TOTAL 8 16 12 4 20 60
GRAND TOTAL 36 24 60

*indicates choice question, number inside the bracket indicates the total number of question.
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1.

Pick the odd one out from the following 1. ®00¢9 8d05)0molee)an alwlcd mlay

elements, based on 'doping'.
(Aluminium, Antimony, Arsenic,

Gaafled @RSITVNIMA|SIEOM] BQWIHM
BOENBOTN) .

Phosphorus ) (1) (@penalmloo, @p@lasm], epdecvmls,
Choose the correct statement/ Ban0M3an0My) (1)

statements related to electromagnetic
waves:
Accelerating charged particles radiate

QB OGO MOoWEEBHS MVo6IIMWa]
08¢ BB0S)OMIBIEHNAM (A IMT®OAUMNBSICI

(2)

OOV ®Y/ VAIVWOWAI 6RO ).

electromagnetic waves ) @R&MEIEO] 021Q6q]|S)06:00Elolen)MM
Most of the energy of an electromagnetic 21032)BB HEMEBBU3 HOAUBLD BT} @00
wave is carried by the electric field 0EBOS O)IVEE]D9)0.
component. ii) 6)6)(();(3(33@«6300’07']?3 @@o({)@mﬂ@o@ @)0120M
The speed 'c' of electromagnetic wave 2nOBRalo 0leOlENADO HOAIBHO) AeML
: : £180W@O6M.
in vacuum is related to # and ¢ .

r r iii) MOV HOAUB OG0B BOONTTNOG

BAIO® 'C' oM@ U Do € 9o @RI
NINWLOa|S1BlENIAM).



iv) Electromagnetic waves do not transport  iV) ©0UBRE »0MTE: ©OCNEBUEL GBDEHHCD

momentum. 2) Qlaolon)mlgy. (2)
3. The frequency spectrum of the 3 80} @dogflsual aoaneeigal avluneilodg
amplitude modulated signal is shown 01BN MIBald(So 2 @O @:06m]
in the figure. afleloen)am).
A, A
Amplitude UA.
a1
;,g @ in radians
Copy the diagram and mark the side WO (W0 65qfl ©alW® Lapl@I@BaV]
band frequencies in the frequency MWeald (SONIOL] OOV EIOWBW
spectrum. Q) O 1SIBI]H03 @RSWIBHQSIO.  (2)
4. Match the following in three columns 4. 2 6HOB@BOG NIMDOQSIOD Gal0)o als]
GoIBB6) .
A B C
Diamagnetic material n>>1 Aluminium, Calcium
Paramagnetic material 0<p<l Cobalt, Iron
Ferromagnetic material u <<l Copper, Lead
I<p<l+e Aluminium, Lead
€)
5. Electric field can be represented by using 5. elsSle anlodwlem el Sles anlodad
electric field lines. 6018 2al6Worla] BRSWIBA.|S)OMOO.

(ag)) me1ssSlE: an1T3L HELIBIVIGHB)HS
aBOOBIEN0 OME (AIBOMIGOGHUW  af)¥)
O)b>. ()

(enil) 'm' @0qylo, '€’ 2103LR)MBS B0} DEI

(a) Give any two properties of electric
field lines. 2

(b) An electron of mass 'm' and charge 'e'
falls through a uniform electric field of
magnitude 'E' as shown in the figure.

& 6(soem,'E'aodf mlgy, w88  «0)
W)eMIBand0 Melss(Sle anlodawlenes
©@069H6) al®BNMD 2 OB @06l

ajleleeyam).
s A _ (‘ et s
- - +
The acceleration of the electron in this electric 01 eIB(Sld anlE3UWIC3 EDRIG:BSOEMIMm)eN=0
field is: BN @RS MVILIG0HD
. me .. eE _m . __ Zme
i) a=— 11)a=; i) & = — iv)a=— (D)



6. Lenz's law gives the polarity of the
induced emf in electromagnetic

induction.
(a) State Lenz's law and express it
mathematically. 2)

(b) A bar magnet moving towards a metallic
ring is shown in the figure. Copy the
figure and draw the direction of
induced current in the ring. (M)

A
>

7A.(a) The capacitive reactance is given by

C 1 £
DS iy )T W) Cw (1)

(b) A 60 uF capacitor is connected to a
110 V, 60 Hz ac supply. Determine
the rms value of the current in the
circuit. 2

OR

7B.(a) In an LCR series circuit, resonance
phenomenon occur when:

m%=g 1)

(b)  Obtain the resonant frequency o ofa
series LCR circuit with L = 2.0 H,
C=32uFandR=10Q. )

8. Figure below shows an incomplete ray
diagram of the image formation by a
convex lens.

Convex lens

Object 2F F \0/ F 2F

6.  OOAUBLD® OB GlalEeMOMITE Glal Gl
D.af)o. af) a01OG  (WIAU®  alO QI ANO)
LIRS MIWA(alHO0R06M.

af)) eeIMrvad Moo (al®oaila] weml®mol
®IVNG3 QlWBROEN) . (2)

enil) 80) GEIDaOAUBVOMIGEISS M16EBIAN NIdBMO
ouNglom 2ll@O®IG3 Hoemlaflolesyan).
2ll(®o al&HAOMT I8 ©@ O 1) 6RO &) am
GlIOl® AB®IWeS Glud Aa]) &6l
BN, @)

3

Vs

TA. (ag)) ®apavlglal Glossmms MO3EaNo):
C 1 A
N, Wz, 1) iv)Cew (1)
(enil) 80y 60 uF @ajoilgd 110 V, 60 Hz
af).avl GO @00 caiSlajlaficles)
amy. dHSlenss »oadlead rms ailel
BEETBOIN ). (2)

OR

7B. (o)) &0} LCR ewoem1 audsysled eoav

eMAMS (al®]BOIVo MVoRAIleNAN®).

1

i) X2 = %=

1) X, =X XC

"

iil) X2 = 5 )X =5
)
(enil) L=2.0 H, C=32puFand R=10Q
o menssas)ss 8oy LCR ewosm)
dd»L)51ead ©oavemad (anleadyl

W SOOI . (2)

8. ®B0) G®6MeOAUBIV LIBMS (al®lenilosnio
0)aloaS)ANO®IOMR  @RalANA0W
2flmo ©08¢ @30S MIBlen ).

Convex lens

Object 2F F \(y F 2F
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(a) Complete the ray diagram to show the
image formation. 2

(b) State whether the following statement is
true or false.
"A convex lens of refractive index n, is
immersed in a medium of refractive
index n . The lens behaves as divergent,
whenn>n" (1)

9. Work function is defined as the
minimum energy required by an
electron to escape from a metal surface.
The table shows the work function of
certain metals

Metal Work function
K 2.30eV
Cs 2.14eV
Na 2.75eV
Pt 5.65eV

(@) Which one of these metals is most
suitable for photoelectric emission?

(1)

(b) Show that photoelectric emission is
not possible from sodium metal,
while irradiating with orange light

of wavelength 6800A°. 2

10. To investigate the inner structure of an
atom, Rutherford proposed a series of

experiments.

(@) What was the name of the
experiment that lead to
Rutherford's nuclear model of
atom? €))

(b) Give any two major observations in
the above experiment. 2

11. (a) Choose the correct alternative from
the clues given at the end of the
statement:

(ag) alllwo andomlwosesl (aloenilosny
0)ot1»06Mo QIO2)) ®06rTlan . (2)
(enil) ©069 HBGOS)OWIGIBN)IN (alNCGOQIM
WAIGWO HOEQO af)DAN YO
“Ollanosrsial - O@BWHM N, 988  B0)
GHMOEMOAUBAV  HRIBAV N, OllandHslal
DHBWSHM 988 30 AOWIACHIGY Qlaflolee)
an). N,> N, @REMBICE HLIBIV HOWAIGRAY
@R (alaIdomlen)o” (1)
9. &0) MEIGESEIN 6RO DalClmeItmITd
ol aOBOMES QUM  @RYQIUDLAOW
)06 ODGLRMN06M AUAHS aN6BaUM. ailel
GEIDAOBBBINS QUGB aNEBaHM)B®U3 algld:

ON@B 06l jldlenyam).

Metal Work function
K 2.30eV
Cs 2.14eV
Na 2.75eV
Pt 5.65eV

af)) D  GRIDaNEEBSICS GaNdGS0 @RI (Sl
(21800l MSHNM@IM aBQQlo GRMEWOLRY
20 GRIDANO aROOEM? (1)

endl) GALOWIWo  GEIDADHOD), MOoNANBAE LYo
6800A° 988 6006@1 (010000 §alCOW]a]
(al0wWlm200] 9O Ela|lajodd @an0E50
DEIB (S (alB0Qlo MSHAVIE! o)) HOS]
o6 . (2)

0. @RQOMIOW GYIMOLISM  aldleudwla ol
WO O)INBGBANIBA aflel aldlemenssBud
MIBGGEU106) W )6eN=oW.

(af)) 0)DBGANIBWIHG MGV @RQo 2O
ooleelos  MUlay  aloloHemOmlong
Gale)0aD)? (1)

(enil) Ga@3a 0610  alOlOHMODIDE!  (alWOM
9alg 06nE MOTMHUMEBBUB af) $)O)b>.

(2)

1. (AO@OUM®OS GRAUTVIMAMIGI BB0S )]
oleman M aIN&:SIed Mlamlo  WOIVWOW D)
@066 SIH DN IO .



13. (a)

"When light travels obliquely from rarer
to denser medium, the refracted ray
bends......... the normal (away from
/towards)." (1)

(b) A tankis filled with water to a height

of 12.5 cm. The apparent depth of a
needle lying at the bottom of the tank
is measured by a microscope to be
9.4 cm. What is the refractive index
of water? If water is replaced by a
liquid of refractive index 1.63 upto
the same height, by what distance
would the microscope have to be
moved to focus on the needle again?

©)

12. The binding energy per nucleon as a

function of mass number is shown in
the graph given below.

Building energy per nucleon (MceV)

0 50 100

“MUoB® @060 80 BOWIAOMIGE @mlam
TVOMB® &SIV AOWIACMIGRISS (aldOU00
2101600  MVUERIGIHNEMIOUB  BERAIAIGOHI®
(al00D0 QUIBWWIMN D@ EIOENIATHIA) ..oocverrererrene
@em.” (ER®HGEISY/ GRSICOMES ). (1)

endl) 12.5 &av.21 GRYMSS 30) SOIC3 Relo @O

12.

2jlolenyan). soslead @RSIOMSITE B&1SeeaM
B30} aM)alleOs @PaPOM W0 &60)
DODEHHOTVEMV0| GRBANG) 9.4 HAV.AT af)aNO
6m. Relomaag Glands:s1al AWM ag)(®
WoeM? SOBIGE ReIOMIM aldh0o @RED DX
@MY Glland;S1Al HABWEMT 1.63 DSBS B0)
(B0QU0 MI02J0@3 MVYail GaNOBHIY §21Q0M
DODGOTVEMNVa| af)(® B)00 DVWACOMENE]
Qlo)o?

(3)
066N les af)MABEIW)o @Y MMIOY ®2i]
ENBS NITWo @IS (N2a0ldd &06mlajldlen)
any.

150 200 250

Mass number (A)

(@) Whatare the two important features
of the above graph ? ()

(b) Justify nuclear fusion reaction on
the basis of the above graph.  (2)

Identify the circuit diagram that
represents the series combination of
capacitors. (1)

S

Figure 1

(af)) O305)OWIBIHHYAM (V0BG B6NE (2 10WOM

(IO DHONHUB aBOOLI00? (2)

(enil) MmS1@3 6)HOS;EMIGIGHNAD (N2anleMm @RSI

13.

aLNIMea|SIOM] M{RBIWE any)aH1d GO
GHOM TVOW)H OB . (2)
(af)) ®apmlQO)B>8165
(aI@IMIWIS:Gleem TVdE:L)S WO(Wo

@16 201 . (1)

goemloTimlew

Figure 2



(b) Derive an expression for the
equivalent capacitance of the

capacitors in

i) series and

ii) parallel combinations “)

14.A) The cyclotronis a high energy particle
accelerator.

(@) Which one of the following particles

cannot be accelerated by using a
cyclotron?

i) Proton ii) Neutron iii) Alpha particle
iv) Singly ionized helium atom (M)

(b) Using a suitable schematic diagram
arrive at an expression for the cyclotron
frequency. @)

OR

14. B)

(@) The force acting on a current carrying
conductor in a uniform magnetic field
is given by

DF =I(.B) i)F = I1(Bxl)

iiiy F = I(IxB) iv) F = 2I(1xB)
(1)

(b) Using a suitable schematic diagram
arrive at an expression for the torque
on a rectangular current loop in a
uniform magnetic field. “)

15
A) Thomas Young demonstrated the
phenomenon of interference by using
the double slit experiment with two
sources ‘locked in phase’.
(@) The sources ‘ locked in phase’ are
known as ...............

(1)

(enil) i) elwemloI®lolelno

ii) rve0ame o1elwlense dalomilgo)
U3 LISl {l96)EMNI0U8 DENBOM)AM
aqvanel o oavlQmay  aildav

©6Mo ©210® GHOTROM)d:. (4)

14.A) ®6meBwBes 92aN® 9MAERo MO
SN ERHBAVIERIQO0EM  HOIVEHRD
G(S06M3.

af)) @209  O®HOSJOMICIeNM  &H6eMeBs1o3
DOTVEHOEG(SOM DalcWIUla] @R&:Vlel
GOg ©21QOMd HFIVWOTI Hh6eMo aBC)?
1) 6(I06506M 1) MY)E(S06eM iii) GRO3an
H6Mo  1V) aUlEslud @rewoem@lervauad
MsOMI® aoleillo @yQo (1)
enil) @PMCVORINOW GO0 ©alEWO
o] 90TVEHOES6MD (201Xl ®He6N2
OOOMBS VAU Y0 0)ot1d>BlH6)ds.
(4)
OR

14. B)

(o)) ®0) ©MlGance @06UNGlH: an’lcdalcd
Qo jlolenan HHAUBHD(IQDAOMSBS 2106l
SOOI @PMEAINAIS)AD ENILIHOD &6
S9N CVAQUOE A6,

DF =I(.B) i)F = I1(Bxl)

iii) F = I(1xB) iv) F = 2I(1xB)
(1)
enil)  80) @EMIGando 206UNGlH; anlcdaslad alafl
BlB9aN HOBSOMDILIR B0 e1)a {IG3 D61
IO BSOBHHING TVAAIDY0 EPMYEWORY
2000 GO6LDANI@OMING TVaOIVWETNIOS
00l 150106 d>. (4)
15
A)  “eeneeal @M Gaoms” @ralnunolenss
Q6ME  GLILIDIVHUB DalEIWla] awenilud
alg  alolouemOmlenes ¢moaay oes
DMRABNOMAT (o l03l80aTvo AilKds1dndlay).

(ag)) ‘GRIDGOW DM GanIY” @RAINOENSS
ClgVeln)lynt) ico1e: SRS af)aNSlea|S)aM),.

(1)



(b) Using a schematic diagram, derive an

expression for the fringe width in

Young’s double slit experiment. (4)
OR

15B. When the double slit in Young's

experiment is replaced by a single
narrow slit, a broad pattern with a
central bright region and alternate dark
and bright regions of diminishing
intensity on either sides is obtained .

due the
phenomenon of ........... (M)

(a) The above pattern is

(b) Using a schematic diagram, derive
the conditions for getting central
bright region and alternate dark and
bright regions on either side, in the
above pattern. )

16. Transistor can be used as an amplifier

and an oscillator.

(@) For a CE-transistor amplifier, the
audio signal voltage across the
collector resistance of 2 kQ is 2 V. If
the current amplification factor of the
transistor is 100, find the input signal
voltage. The base resistance is 1 kQ.

)

(b) With the help of a circuit diagram,

explain the working of a tuned

collector oscillator. The positive

feedback in the oscillator is
accomplished by inductive coupling
through mutual induction. 3)

17 (a) Which one of the following equations

represents Ohm’s law?

I . _R
nv== iV =7

iy

vy I =<

= |

i) V =

)

(enil)

15B.

(ag))

(enil)

16.

(ag))

(enil)

17.
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(b) The current- voltage relation of a
resistance wire is given in the table.

SI. No Current (mA) Voltage(V)
1 200 1
2 300 2
3 400 3
4 500 4
5 600 5

(enil)  ®0) ©OMIGUMaS aldleel $:00§ -
GQIDUBBSEE 6NITWOo oISl 08 Mmdds]

wloleman).
SI. No Current (mA) Voltage(V)
1 200 1
2 300 2
3 400 3
4 500 4
5 600 5

By drawing current-voltage graph, find the

resistance of the wire.

)

(c) The above resistance wire is stretched
to twice its length. Then what is the
current flowing through the resistance

wire if the voltage across the wire is

3V?

©)

10

H0G-6a0wdegeE (Woal Qloa], AIVGlHQ OV

QUAAT HEENBO) >

(2)
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