| PHYSICS EDUCATION

New Syllabus.

Level: Class XI Full Marks: 75
' 4 ; : Pass Marks: 27

Course Contents

Unit I: Mechanics : : Teachfng hours: 45

+  Measurement - Needs, System of units, Slmple Dimensions, Significant figures, Accuracy
of measurement.

+  Scalar and vector quantities - Meanmg—Umt vector, Null vector. Distinction between them
with examples.

«  Addition and Resolution of vectors - Addmon and resolution of vectors, Composition of
vectors by its rectangular components. (W th reference to displacement of velocity, force
and momentum)

+ Motion - Rest, Motion, Speed, - Velocity, Acceleration (definition, types,, examples,
representation). Equations of uniformity, Accelerated motion derivation, Problem solving
‘based on equation only. Laws of motion (statements, types, examples with everyday life
only). Linear momentum, Conservation of momentum (definition, examples problem
solving) Projectile motion General derivation of fime of flight, maximum height, horizontal
range, application in daily life. Circular motion, Centripetal force, Centrifugal reaction force.

+  Gravitation - Gravitational force, Newton's laws of gravitation, Mass and average density of earth,, -

* Variation of ‘g’ with altitude and depth, Earths mass and its average density (meaning, .
derivation and calculations), Weight and weightlessness (meaning, examples), Freefall.

«  Work, Power and Energy - Work (definition, unit, treatment, work done against gravitational

_force, examples) Power (definition, unit and.examples). Energy (P.E; K.E, definitions, unit,
derivations, inter conversion, conservation of energy with examples). Various sources of
energy (brief account of various sources, implication, future needs of Nepal, Energy crisis).
a) Teaching Leaming Activities - Lecfure, Demonstration and Student activity- Verification

of law of paraﬂelogram Demonstration, Measuring, Project work, Determination of g,
survey of energy crisis in the community and alteative sources of energy used.
b) Teaching Materials - Scale, Vernier Calllpe:s

Unit Il: Hydrostatics Teaching hours- 5

, * Pressure, Variation in atmosphenc pressure, Archimedes Principle.

a) Teaching and Learning Activities - Lecture, Demonstration, Verification of Archlmedes
Principle, Student Activity and Determination of density of solids.

b) Teaching Materials - Hydrostafic Balance, Spring Balance.

Unit lll: Wave motion and sound Teachlng hours: 25
+  Vibratory motion - Simple Harmonic motion, meaning, characteristics, derivation of
expression for displacement, velocity, acceleration and time period of a particle executing
SHM, Simple pendulum and its laws, Derivation of its time period.
+  Waves - Meaning, Types (Transverse, Longitudinal, Standing), Simple treatment with
-examples, Waves as carrier of energy, Compression waves (simple way), Sound waves.
+ Speed of .sound - Newton's formula and Laplace correction, Audible sound - Audible
. . frequency ran@e, Sound Intensity - Characteristics of sound, Musical and Noise (loudness,
intensity level, pitch quality, simple treatment).
a) Teaching and Learning Activities -:Lecture and Demonstration of waves in spring, -
Experimentation and Student Activity.
b) Teaching Materials - Spring
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What is Guthi system? How far its effective in present Nepal?
Tt AT YIS B ? STTeiehl ITe Al i Fered 9 2

What are the different methods of de&grung a questlonnalre?
weEE e ot fafise S S8 2

Q.No,. 6 (2064)
. What is Guthi (trust) and what its contributions on the soc:ety of Nepal?

TS SR S E 2 T AT FHISH T % A B 2

Q. No. 11 (2063)
How is questionnaire prepared in the social survey?
el w1 2
Q.No. 5 (2063)

What is social service and how it helps the society? -
e Y B 2 TIHE GHSEs HE Hed 6S ?

What are the main characteristics of Guthi system in Nepal?
AuTeTR I8! SR U e e R S g 2

‘Mention the piace of Guthi in the traditional Nepalese Society.
AT YRR HHISH TSR T Seerd THerd |

How do you generate data thfcugh interviews?
FRREMIERE FEU TeATEH HHer T 2 .

Write short notes. (e feumit eregég 1)
Q.No. 12¢ (2069) :

Sampling (&) :
Q.No. 128 (2068);  Questionnaire (FFrereit)
Q. No. 124 (2069);  Paropakar (FTF)
Q.No. 12c(2068);  Rotary Club (I %)
Q. No. 128 (2068):  Newspapers (FHIEIL 93)
Q.No. 12A (2068):  Questionnaire (¥
Q.No. 12¢ (2065);  Rotary Club (I F=)
Q.No. 10 ¢ (OR) (2062)

News Papers (FH=R 1)

Questionnaire (WgATEE)

Rotary Club (3= %)
Q.No. 10¢ (2056);  Rotary Club (¥ =)
Q.No. 108 (2056):  Guthi ()

000
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Umth Optics ' Teaching hours: 15

Reflection and refraction of light - Mirror, Glass Slab, Lens, Prism (definition, function, uses)

Lens- Image formation, focusing by refraction, Magmﬁcahon Magnifying power, Power of lens,

Dispersion, Spectrum. Opfical instruments- Simple microscope, Compound microscope,

Telescope (Astronomical refracting), Meaning, Construction, Working and Magnifying Power.

a) Teaching and Leaming Activities: Lecture, Demonstration, Experimentation, Verification
of laws of reflection and refraction of light, Demonstration of spectrum and Magmfylng
power and Project work.

b) Teaching Materials - Mirror, Glass slab, Prism, Lens.

Unit V: Magnetism and Electricity - Teaching hours: 15

Magnetic elements - Declination, Inclination, Horizontal components of earlhs field

- (definition, meaning only)

Magnetic effect of current - Oersted's experiment, Maxwell's cork Screw rule, R:ght hand
rule, Amperes swimming rule. (meaning and examples)

‘Faraday's laws of electromagnetic induction, Lenz's law, Self Induction (meaning and

statement), Transformer (meaning, type, theory, power losses in a transformer and uses).
AC Generator, Dynamo: Meaning, Principle, Simple Construction, Working and Derivation
of induced emf,

DC Generator - Meaning, Pnnc|ple Stmp!e construction, working only.

'a) Teaching and Leaming Activities - Lecture, Demonstrations, Experimentation, Student

* Activity, Project Work. - :
b} Teaching Materials - Charts, Models.

UmtVI Heat _ Teachfng hours: 15

. Concept of heat and temperafure and its umts

Thermometry - Temperature, Scales Kmetlc interpretation, Defmhon Scale, Types,

Significance of scale.

Thermal - Expansion: Linear, Volume Expanslon meaning, Expansron Derivation,

Bimetallic Thermostat (meaning and uses) :

Specific heat - Solids, Liquids, Meaning, Determination, Measurement.

a) Teaching and Leaming Activiies: Lecture, - Demonstrations of bimetallic ~strip,
Experimentation, determination of linear expansion and Student act:wty

b) Teaching Materials - Bimetallic stnp

Unit VII: Electrostatic Force - : Teaching huurs 5

Introduction, Types of charge, Insulator and Conduclor Quantization of electric charge

(basic treatment only)

a) Teaching and Learning Activities- Lecture, Demonstrauon Expenmentanon and Student
Activity.

b) Teaching Materials —Testmg of charges

" Unit VIll: Modern Physics Teaching hours: 10

"+ Cathode Rays, X-Rays, Radioactivity - Meaning, Propertles Uses only.
* Nuclear Reaction - Meaning, Type, Simple theoretical treatment only.
* Nuclear reactions in the Sun - Brief account only.
a) Teaching & Leammg Activities - Lecture, Demonstration, Expenmentahon
Student Activity.
b) - Teachmg Matenals Charts, Demonslrahons Survey of X-Rays in community.
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Unit IX: Astronomy i Teaching hours: 15
Important constituents of the Universe (Solar System, Stars, Galaxies (meaning and types)).

+  Astronomical Instruments - Meaning, Types, Description, Uses, Advantages.

« Solar System - Distance, Size, Rotation, Mass, Surface temperature, Atmosphere,
Significance of study. (Simple descriptive freatment, Comparative study)

«  Galaxy - Meaning and types

«  Stars - Birth and Death of stars (different slages) and Significance.
a) Teaching and Leaming Activities - Lecture and Demonstration, Survey, Project.
b) Teaching Materials - Charts, Models, Observation appliances.

PRACTICAL :

, Full Marks: 25 -
Teaching hour: 2 periods | week
This list of practical activities for class eleven (science education) includes those experiments
which are to be demonstrated and those which the students themselves are to do. The-two
categories have not however been separated.

Objectives: =
Aﬂer completing the praeueai course students will have'skill in: - .
. developing skills of making careful observations, collecting data and calculating the resurts
of activity/experiments.
2. developing the abilities fo interpret the results of the activity /experiments and understand
~ implications of the results.
3. developing skills of setting up appropriate apparatus for activity/experiments.
4. improving apparatus suitable for school level activity.

List of activities /experiments

Measuremerit of weight, length, volume, density (2)

Slmple experiments involving timing and oscillations. (1)

Simple activities to study the expansion solids and liquids. (2)

Optic experiments requiring the plotting of rays of light using pins. (1)
Optic experiments with mirrors, lens, slabs and prism. (3) °

Suitable experiments on heat (thermometry, expansion). (1)

Prepare models and charts of solar system. (2)

Study electrostatic properties by improvised apparatus. (1)’

Prepare improyised apparatus related to school curriculum. (Heat, Mechamcs Magnetism,
Electricity, Light, Electrostatics) (6) -

10. Study-magnetic properties of iron, steel. (1)

11. Prepare working model of electric motor. (2)-

12. Magneize given material using direct current. (1)

Note: {No. of Activities /Experiments) eq. (2)

CENO O AN

Evaluation Scheme
Qut of the fotal coverage theory portion will cover 75% and rest 25% will be covered by practical.
In theory portion Questions will be of two groups

Long questions each carrying 9.5 marks 2 to be attempted out of 4 choices. . : 19
Short questions each carrying 4.0 marks 14 to be aftempted out of 20 choices. 88"
: Total: 75
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Theory : 75 marks

Units Title Short Questions Long Questions
: |To be attempted |Choices|To be attempted [Choices

Unitl _ [Mechanics

Unit Il |Hydrostatics

Unit lll  |Wave motion & sound

Unit IV [Optics

UnitV |Heat

Unit VI _{Magnetism & Electricity

Unit VIl |Electrostatic Force

Unit VIIl |Modern Physics

Unit IX  [Astronomy

1

1

1

14

Total

Srefro]=|rofro|ro]es [—[en
r

Practical Marks

1) Experiment (Theory 2, Obs. 4, Results 4)

2) Activity (School Curriculum)improvisation, item preparation-

3) Oral/Viva-
4) Note book -

Textbooks / references

9w o

1) J.M. Pradhan, Text book of Practical Physics, Ratna Pustak Bhanbar

2) N. Subrahmanyam Brij Lal Princi
3)  J.M Pradhan, Textbook of Physi

4) Gurdeep and Naurala, Physics for Class XI and XII.

ooo0o

ple of Physics, S. Chand and Company
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~ _MODEL QUESTION
[HSEB EXAMINATION 2069 (2012]

Time: 3 hrs . Full Marks: 75
' : . Pass Marks: 27
: Group 'A': Short answer questions
ttempt any fourteen questions: : : 0 14x4=56
1.‘ Define dimension of a physical quantity, Explain significant figures with e_xamples.

® ;o

B

A b

3

.24

[From Unit []

2. State parallelogram law of vector addition. Derive the expression for magnitude of resultant
vector. ; [From Unit I}
3. - State Newton's laws of motion. Derive an expression for measurement of force.
: ’ [From Unitl] -
4. What is centripetal force? Derive, the relation ﬁ, where symbols have their usual
meanings. ¢ : [From Unitl} .
State and prove the principle of conservation of energy. [From Unit1]
What is weightlessness? Explain various Sources of energy in Nepal. - [From Unit1]
State Archimedes principle. How can you verify this law in laboratory? ~ [From Unit Ii]
State simple harmonic motion and derive expressions for its velocity and acceleration.
[From Unit Ili]
9. Explain loudness, pitch and quality of musical sound. [From Unit lll]
10. Differentiate between transverse and longitudinal wave with suitable examples. .
: : [From Unit fll]
11. Obtain the relation %%% in case of concave mirmor where symbols have their usual
meaning. b g [From Unit [V]
12. What is power of lens? Explain dispersion of light in prism. ! [From Unit [V]
The angle of prism is 60° and the minimum deviation of light through the prism is 39°.
 Calculate the refractive index of the glass. [From Unit IV]
14. Explain the terms declination, inclination and horizontal component of earth’s magnetic
field. : - : P _ [From Unit V]
State and explain Faraday's laws of electromagnetic induction. What is Lenz's law? :
4 [From Unit V]
16. Define specific heat. Explain determination of specific heat of asolid in laboratory.
: e : [From Unit VI}
17. What are X-rays? How are these produced? Write any four properties of X-rays?
[From Unit VIIi)
"18. Explain the nuclear reaction with suitable examples. [From Unit VIlI]
19, Discuss in brief the important constituents of the universe. " [From Unit IX]
20. Explain briefly the death of star. [From Unit IX]
: - Group ‘B’ : Long answer questions
Attempt any two questions. 2x9.5=19
21. What is acceleration due to gravity? Explain the variatiori of g with altitude and depth. -
: [From Unit I]
22. Define coefficient of linear expansion and coefficient of cubical expansion. Obtain the
™" relation between them. Describe how bimetallic thermostat works. ‘ [From Unit V1]
Explain the terms visual angle and magnifying power in optical instrument. Define
magnifying power is simple microscope. 5 : ‘[From Unit V) -
Describe the structure and working of an AC generator: Derive expression for induced*emf

in it. : [From Unit V]
: > ooa :
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. LMe’chanics

£,

. What is acceleration due to gravity? Explain the variation of g with altitude and depth.
What i$ weightlessness? Explain various sources of energy in Nepal.

State and prove the principle of conservation of energy.
. What s centripetal force? Derive the relation % Wwhere symbols have their usual meanings.

State Newton's laws of motion. Defive an expression for measurement of force,
State parallelogram law of vector addition. Derive the expression for magnitude of resultant vector.
Define dimension of & physical quantity. Explain significant figures with examples.

A projectile is fired from the ground at an angle @ with the herizontal. Derive expression for
" - the maximum height obtained, the time of flight and the horizontal range.
A ball p of mass 0.1 kg moving with velocity of 6 ms~! collides directly with a ball Q of mass
- 0.2kg at rest. Calculate their common velocity if both bafls move off together.

Define power with its units. Show that the power of a moving object is lﬁeproduct to force
and its velocity. :

Define acceleration due to gravity. Dérive an expression for the value of ‘q" at a depth 'd’
below the surface of the earth. el

. Define angular displacement and angular velocity. ‘Derive a relation between angular
velocity and linear velocity. ;

Write différences between scalars and vectors, What'is a unit vector?

Define dimensions of a physical quantity. Find the dimensional formula of pressure and energy.
e I

o I Hydrostatics -

State Archimedes's Principle. How can you verify this law in laboratory?

A piece of wood of density 0.32 cm= floats in oil of density 0.80 gcm-. What fraction of
volume of the wood is above the surface of oil?
0ooo

3 I Wave, Motion and Sound

Differentiate between transverse and longitudinal wave with stitable examples.

Explain loudness, pitch and quality of musical souhd. R :
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State simple harmonic motion and derive expressions for its velocity and accelgration.

What is simple pendulum? Show that the motion of a simple pendulum is simple harmonic
and calculate its time period.-Also mention the laws of simple pendulum.

Discuss the Newton's formula for the velocity of sound in air with Laplace's correction.

Write differences between transverse wave and longitudinal wave with examples. What do
you mean by pitch of a musical sound?
oo

4 lOi)tics :

Explain the terms visual angle and ‘magnifying -power in optical instrument. Define
magnifying power is simple microscope.

The angle of prism is 80° and the minimum deviation of light through the prism is 39°.
Calculate the refractive index of the glass.

*" What is power of-lens? Explain dispersion of light in prism.

Obtain the relation, %= %+% ift case of concave mirror, where symbols have their usual meaning.

Discuss with neat and labeled ray diagram thé,construction and working of a compound
microscope and calculate its magnifying power. :

A ray of lights is incident at 60° in air on an air glass surface If the refractive index of glass
is 1.5 find the angle of refraction in the glass. : :

Define galaxy. Mention different types of galaxies.

Define dispersion of lights and explain the cause of dispersion.

Derive the relation, %= %+% for a concave mirror, M\eré the symbo%é have their usual meanings.
. ooo :

5 | Magnetism and Electricity

Describe the structure and working of an AC generator. Derive expression for induced emf in it
State and explain Faraday's laws of electromagnetic induction. What is Lenz's law?
Explain the terms declination, inclination and horizontal component of earth's magnetic field.
Describe the structure and working of an AC generator.

What is electromagnetic induction? State and explain Faraday's laws of electromagnefic induction.

Define angle of inclination. Explain how it varies from the equator to the pole of the earth.
ooo
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& | ’Heatr

Define coefficient of linear expansion and coefficient of cubical expansion. Obtain the
relation between them. Describe how bimetallic thermostat works.

Define specific heat. Explain, Determination of specific heat of a solid in laboratory,
Describe the method of mixture to determine the specific heat of a. solid.

Define the coefficients of linear expansion and cubical expansron On what principle does
the bimetallic thermostat work?

Write differences between heat and temperature. A certain temperature has the same

reading on both Celsius and Fahrenheit thermometers. Find the temperature.
0ooao

I Electrostatic Force

What is meant by quantization of charge? Explain.

Write the properues of a, B and y - rays Write uses of these radlatlons
ooo

8 I Modern PhYsics

Explain the nuclear reaction with suitable examples.

What are x - rays? How aré these producéd? Write any four properties of x- rays.
: aoo . 7

9 lAStronomy | e

Explain briefly the death of star.

Discuss, in brief, the important constituents of the universe.
Explain in brief, how a star is born. o

What is universe? What are its constituents?

oao
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