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OBJECTIVES
•
•
•
•
•

To develop the ability to use various drawing instruments and materials.
To enable in constructing and using various types of scales in drawing.
To provide the ability to construct various geometrical figures.
To enable to adopt various symbols used in drawing.
To understand the orthographic and isometric projection.

SHORT DESCRIPTION
Drawing instruments and their uses; Lettering, numbering and constructing title strip; Adopting alphabet of
lines and dimensioning; Constructing scales; Constructing geometrical figures; Constructing conic sections;
Adopting symbols; Views and isometric projections.

DETAIL DESCRIPTION

DRAWING INSTRUMENTS AND MATERIALS
1

Practice with drawing instruments and materials for basic drawing technique.
1.1
Identify the different types of drawing instruments.
1.2
Use different types of drafting equipment.
1.3
Use different types of drafting software.
1.4
Identify the standard sizes of drawing board and sheets.
1.5
Draw the border lines in drawing sheets following standard rule.
1.6
Draw horizontal, vertical and inclined lines with the help of set squares and T-square.
1.7
Draw 15 degree, 75 degree, 105 degree and 120 degree angles with the help of set squares.
1.8
Use lettering guide, template, scale pantograph and French curve.

LETTERING NUMBERING AND TITLE STRIP
2

Letter and number freehand and with instruments.
2.1
Identify the necessity of good lettering in engineering drawing.
2.2
Draw freehand single stroke vertical letters from A to Z (upper and lower case) and numbers
0 to 9.
2.3
Draw freehand inclined (65 degree to 75 degree) single stroke letters from A to Z (upper and
lower case) and numbers from 0 to 9.
2.4
Draw block letters (Gothic) using 5: 4 and 7: 5 proportions and height.
2.5
Select a suitable size of letters and write a few sentences using all the letters selecting suitable
scale.
2.6
Draw title strip with proper placement using suitable size of letters and measurements.

ALPHABET OF LINES AND DIMENSIONING
3

Adopt the alphabet of lines.
3.1
Select different lines in drawing.
3.2
Use center line, hidden line, phantom line, break line, dimension line, extension line, section
line and cutting plane line.
3.3
Use different thickness of line to emphasize a part of drawing.
3.4
Select recommended grades of pencils for various types of lines for engineering drawing.

3

-44

Adopt the elements and theory of dimensioning.
4.1
Put dimensions in engineering drawing according to an accepted standard.
4.2
Identify the elements of dimensions from a given dimensioned drawing.
4.3
Apply aligned and unidirectional system of dimensioning.
4.4
Draw size and location of dimension, continuous dimension, staggered dimension and
dimensioning in limited space.
4.5
Add necessary dimension to a given drawing with suitable arrows.

CONSTRUCTION OF SCALE
5

Prepare scale for drawing application.
5.1
Calculate representative fraction and interpret a scale reading.
5.2
Use different types of scale to find full size dimension.
5.3
Draw a plain scale to show meters, centimeters and millimeters of a given distance on object.
5.4
Draw a diagonal scale to show three units having given RF.
5.5
Read particular distance on plain and diagonal scale.
5.6
Use scale of chord.
5.7
Draw angle of 49 degree, 78 degree and 95 degree with the help of scale of chord.

GEOMETRICAL CONSTRUCTIONS & CONIC SECTIONS
6

Construct geometric figures (regular polygons) & Construct conic sections.
6.1
Draw regular polygons i.e. pentagon, hexagon and octagon having given one side.
6.2
Draw an ellipse by concentric circle method.
6.3
Draw an ellipse by parallelogram method.
6.4
Draw an ellipse by four center method.
6.5
Draw a parabola having given foci and director.
6.6
Draw a parabola from given abscissa and ordinate.

SYMBOLS
7

Adopt standard symbols in drawing.
7.1
Identify symbols used in drawing.
7.2
Draw a legend using symbols of different engineering materials.
7.3
Draw the symbols of different plumbing fittings and fixtures used in drawing.
7.4
Draw the symbols of different electrical fittings and fixtures used in drawing.
7.5
Interpret information from drawing containing standard symbols.

8.

Understand the views of engineering drawing.
8.1
Identify different types of views
8.2
Interpret different types of views

9

Apply the Principles of orthographic projection to a straight line.
9.1 Draw the orthographic projection of a straight line under the following conditions : ‐
a) Line parallel to both planes
b) Line perpendicular in vertical plane and parallel to horizontal plan
c) Line parallel to vertical plane and perpendicular to horizontal plane
d) Line inclined at given angle to horizontal plane and parallel to vertical plane
e) Line inclined at given angle to vertical plane and parallel to horizontal plane

4

-510 Apply the principles of orthographic projection of rectangular and circular planes (Lamina)
10.1
Draw the orthographic projection of rectangular lamina Parallel to both planes.
10.2
Draw the orthographic projection of rectangular lamina inclined at given angle to horizontal
plane
10.3
Draw the orthographic projection of circular lamina parallel to both planes
11 Apply the principles of orthographic projections of geometric solids
11.1
11.2
11.3
11.4

Draw the orthographic projection of a cube kept at an angle with one of the planes in first
angle method
Draw the orthographic projection of a pyramid kept at an angle with both the planes in 1st
angle method
Draw the orthographic projection of a cone kept at an angle with both the planes in third angle
method.
Draw the orthographic projection of a prism kept at an angle with vertical plane in third angle
method.

ISOMETRIC PROJECTION
12 Understand the importance, use and scope of isometric views in engineering.
12.1
Identify isometric views
12.2
Draw the isometric view of rectangular and circular lamina
12.3
Draw the isometric projection of solids such as: cube, cylinder, pyramid, prism and steps
from different orthographic views
12.4
Draw the isometric projection of three deterrent engineering parts from orthographic views

REFERENCE BOOKS
1
Geometrical Drawing
- I H Morris
2
Prathamic Engineering Drawing - Hemanta Kumar Bhattacharia
3
Civil Engineering Drawing
- Guru Charan singh
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1. gvZ…fvlv wn‡m‡e evsjv fvlvi cÖKw… Z I ‰ewkó¨ m¤ú‡K© aviYv jvf| fvlvi e¨env‡i cªv‡qvwMK †hvM¨Zv AR©b|
2.evsjv mvwnZ¨ cVb-cvV‡bi gva¨‡g RvZxq †PZbv, †`k‡cÖg, gyw³hy‡×i †PZbv, ï×vPvi, bxwZ I g~j¨‡ev‡ai D‡b¥l
NUv‡bv|

msw¶ß weeiYx :

gvZ…fvlv I m„RbkxjZv : evsjv fvlv ixwZi wewPÎZv, evbvb ixwZ, cÎ iPbv Ges KweZv, cÖeÜ, bvUK, Dcb¨vm I †QvU
Mí |

wek` weeiYx:
1.evsjv fvlvi cÖ‡qvM:
K)evsjv fvlv :

fvlvi msÁv, evsjv fvlv ixwZ - mvay, PwjZ , AvÂwjK ev Dcfvlv (msÁv,
ˆewkó¨, cv_©K¨ I D`vniY)

L) evsjv evbvb ixwZ I kã cÖ‡qvM:

1.evsjv GK‡Wwgi cÖwgZ evbvb ixwZ, Y-Z¡ I l-Z¡ wewa
2. kã I k‡ãi †kÖwY wefvM (msÁv, k‡ãi MVb, Drm ev DrcwË I A_©MZ )
3.evK¨ cÖKiY I MVb ixwZ (msÁv, evK¨ MVb Ges cÖKvi)

M) cÎ iPbv :

Av‡e`b cÎ (PvKzwi, QzwU), PvKywi‡Z †hvM`vb cÎ, gvbcÎ, ¯§viKwjwc,
msev`c‡Î cÖKv‡ki Rb¨ cÎ

2. evsjv mvwnZ¨:
K. KweZv :

1.e½fvlv ÑgvB‡Kj gaym~`b `Ë
2. †mvbvi Zix Ñ iex›`ª bv_ VvKzi
3. Dgi dviæK ÑKvRx bRiæj Bmjvg
4. evsjvi gyL AvwgÑ Rxebvb›` `vk
5. Avmv‡`i kvU© Ñ kvgmyi ivngvb
6. ¯^vaxbZv kãwU wK K‡i Avgv‡`i n‡jv? Ñ wbg©‡j›`y ¸Y

L. cÖeÜ :

1. Aa©v½x Ñ†iv‡Kqv mvLvIqvZ †nv‡mb
2.eB‡Kbv Ñ ˆmq` gyRZev Avjx

M. GKvw¼Kv (bvwUKv):
N. Dcb¨vm:

O.‡QvU Mí:

1.gvbyl Ñgybxi †PŠayix
1.jvjmvjy Ñ ˆmq` Iqvjx Djøvn

1. ˆngšÍx Ñ iex›`ª bv_ VvKzi
2. GKz‡ki Mí Ñ Rwni ivqnvb
3. cvZv‡jnvmcvZv‡j Ñ nvmvb AvwRRyj nK

1.wba©vwiZ e³…Zv :

e¨envwiK

evsjv‡`k I evOvwj ms¯‹…wZ, wewfbœ RvZxq w`em ( GKz‡k †deªyqvwi I AvšÍR©vwZK
6
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gvZ…fvlv w`em, ¯^vaxbZv w`em, weRq w`em,RvZxq †kvK w`em, gywRe bMi w`em,
gnvb †g w`em)
cÖvwZôvwbK e³…Zv- bevMZ wkÿK/QvÎQvÎx‡`i eiY, ¸iæZ¡c~Y© e¨w³e‡M©i AvMgb
Dcj‡ÿ e³…Zv|

2. Dcw¯’Z e³…Zv :

welqe¯‘ Db¥y³

3.Ave„wË :
1. gvbyl - KvRx bRiæj Bmjvg
2. AvKvk bxjv - Rxebvb›` `vk
3. cjøx Rbbx -Rmxg D`&`xb
4. QvocÎ - myKvšÍ fÆvPvh©
5. †Zvgv‡K cvIqvi Rb¨ †n ¯^vaxbZv - kvgmyi ivngvb
6. wbwl× m¤úv`Kxq Ñ †njvj nvwdR

4. weZK© (bgybv)
ms¯‹…wZB AvaywbK gvby‡li ag©
Z_¨ cÖhyw³i Aeva e¨enviB hye mgv‡RiAeÿ‡qi g~j KviY
MZvbyMwZK wkÿv bq Kg©gywL wkÿvB A_©‰bwZK gyw³i PvweKvwV
Pvj‡Ki AmveabZvB moK `yN©Ubvi cÖavb KviY
gyw³hy‡×i †PZbvB Amv¤úª`vwqK evsjv‡`k cÖwZôvi g~jgš¿
cÖhyw³i weKvkB cÖK…wZ webv‡ki GKgvÎ KviY

5. cÖwZ‡e`b cÖYqb I Dc¯’vcb:

¯’vbxq wewfbœ mgm¨v I AbymÜvbx †h †Kvb welq|
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ENGLISH
Subject Code :…….

P
0

C
2

Full Marks: 100
Continuous Assessment : 40 Marks
Theory (Final Exam)

: 60 Marks

Objectives:
After the completion of the course, learners will be able to develop Reading, Listening with understanding
 The fluency of speech
 Grammatical accuracy with emphasis on spelling & punctuation
 Creative writing
CONTENT
Seen comprehension :( Marks-20)
Unit
People Or Institutions Making
History (Unit one)
Food Adulteration(Unit Three)

Human Relationship(Unit Four)
Environment and Nature (Unit
Eight)

Greatest Scientific Achievement
(Unit Thirteen)

Art and Music (Unit Fourteen)

Tours and Travels (Unit Fifteen)

Lesson
1

Title

2

Nelson Mandela ,from Apartheid
Fighter To President
The Unforgettable History

1

Food Adulteration Reaches Height

2
2
1

Eating Habit and Hazards
Love and Friendship
Water ,Water Everywhere

5

Kuakata: Daughter Of The Sea

1

Some Of The Greatest Scientific
Achievements Of The Last 50 Years

2

Science and Technology Against an
Age- old Disease

1

What is Beauty?

3

Crafts In Our Time

1

Travelling to A village in Bangladesh

4

The Wonders of Vilayet

st

N.B: The Unit mentioned refers to the Text Book (1 Paper) English for Today for class
11 – 12

8

-9by National Curriculum & Text Book Board, Dhaka.

Grammar ( Marks-20 )
1. (a) Uses of Articles.
(b) Uses of Tense *(Right forms of verbs with indicators)
(c) Classify verbs: (Regular and Irregular verbs, Auxiliary, Principal, finite, non-finite
verbs,)
2. Sentence:
(a) Changing Sentences: (Assertive, Interrogative, Optative, Imperative, Exclamatory
Simple, Complex and Compound) ,Comparison Of Adjectives/Adverbs
(b) Question making: WH, Yes/No, Tag question
3. Enrich vocabulary: synonyms, Antonyms ; suffix and prefix.
4. Voice , Narration

5. Sentence Analysis :
Study of part of Speech,(Type of verbs-Regular and Irregular verbs , Auxiliary and Principal verb)
Study Of Phrases and Clauses ( Noun/ Adjective/ verb/ participle /adverbial/ prepositional phrases and
Principal /Sub ordinate //co ordinate clauses )

Free Writing (Marks -20)
1. Write dialogues: (with teacher, principal, shopkeeper, hotel manager, station
master, newcomer, buyers, doctor, friend, colleagues etc).
2. Report writing on different events/ occasions/ accidents.
3.. Writing situational personal and official letters.
4. Writing job application with CV /Appointment letter / joining letter
5. Write a guided paragraph with questions.

9
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OBJECTIVES
• To acquaint the students with the basic terminology of Algebra.
•

To be able to understand the complex numbers which are being used in electrical engineering.

•

To be able to understand the binomial expansion.

•

To be able to use the knowledge of trigonometry in solving problems of engineering importance.

SHORT DESCRIPTION
Algebra : AP & GP, Polynomials & polynomial equations, Complex number, Permutation &
Combination, Binomial theorem for positive integral index and negative & fractional
index.
Trigonometry: Ratio of associated angles, Compound angles, Transformation formulae, multiple
angles and Sub-multiple angles.
DETAIL DESCRIPTION

ALGEBRA :
1

2

3

Understand the concept of AP & GP.
1.1 Define AP and common difference.
1.2 Find last term and sum of n terms, given first term and common difference.
1.3 Define GP and common ratio.
1.4 Find the sum of n terms given first and common ratio.
Apply the concept of polynomial in solving the problems.
2.1 Define polynomials and polynomial equation.
2.2 Explain the roots and co-efficient of polynomial equations.
2.3 Find the relation between roots and co-efficient of the polynomial equations.
2.4 Determine the roots and their nature of quadratic polynomial equations.
2.5 Form the equation when the roots of the quadratic polynomial equations are given.
2.6 Find the condition of the common roots of quadratic polynomial equations.
2.7 Solve the problems related to the above.
Understand the concept of complex numbers.
3.1 Define complex numbers.
3.2 Perform algebraic operation (addition, subtraction, multiplication, division, square root)
with complex number of the form a + ib.
3.3 Find the cube roots of unity.
3.4 Apply the properties of cube root of unity in solving problems.

4

Apply the concept of permutation.
4.1 Explain permutation.
4.2 Find the number of permutation of n things taken r at a time when,
i) things are all different.
ii) things are not all different.
4.3 Solve problems of the related to permutation :
i) be arranged so that the vowels may never be separated. From 10 man and 6 women a
committee of 7 is to be formed. In how many ways can this be done so as to include at least
two women in the committee.

5

Apply the concept of Combination.
5.1 Explain combination.
5.2 Find the number of combination of n different things taken r at a time.
5.3 Explain nCr, nCn, nC0
5.4

5.5

Find the number of combination of n things taken r at a time in which p particular
things
i) Always occur ii) never occur.
Establish i) nCr = nCn-r

10

- 11 ii) nCr + nCr-1 =
5.6

n+1

Cr

Solve problems related to combination.

6

Apply partial fraction to break the numerator and denominator.
6.1 Define proper and improper fractions.
6.2 Resolve in to partial fraction of the followings types :
a) Denominator having a non-repeated linear factor.
b) Denominator having a repeated linear factor.
c) Denominator having a quadratic factors.
d) Denominator having a combination of repeated, non-repeated and quadratic factors.

7

Apply the concept of binomial theorem.
7.1 State binomial expression.
7.2 Express the binomial theorem for positive index.
7.3 Find the general term, middle term, equidistant term and term independent of x.
7.4 Use binomial theorem to find the value of
i) (0.9998)2, correct to six places of decimal.
ii) (1 +

8

2)5 − (1−

2)5

Apply the concept of binomial theorem for negative index.
8.1 Express the binomial theorem for negative and fractional index.
8.2 Solve problems of the following types:
–
Expand (i) (1 – nx)

1
n

(ii)

1
4.08

TRIGONOMETRY :
9
Apply the concept of associated angles.
9.1 Define associated angles.
9.2 Find the sign of trigonometrical function in different quadrants.
9.3 Calculate trigonometrical ratios of associated angle.
9.4 Solve the problems using above.
10 Apply the principle of trigonometrical ratios of compound angles.
10.1 Define compound angles.
10.2 Establish the following relation geometrically for acute angles.
i) sin (A ± B) = sin A cos B ± cos A sin B.
ii) cos (A ± B) = cosA cosB ± sinAsinB.
10.3 Deduce formula for tan (A ± B), Cot (A ± B).
10.4 Apply the identities to work out the problems:
i)
find the value of sin 750, tan 750.
sin75° + sin15°
ii)
show that
= 3
sin75° – sin15°
iii)

if α + β = θ, tanα + tan β = b, cot α+ cot β = a,
show that (a − b) = ab cot θ .

11

12

Apply sum and product formula of trigonometrical ratios.
11.1 Express sum or difference of two sines and cosines as a product and vice-versa
11.2 Solve problems of the followings types:
i) show that, sin55° + cos55° = 2 cos10°
1
ii) prove that, cos80° cos60° cos40° cos20° =
16
Apply the concept of ratios of multiple angles.
12.1 State the identities for sin 2A, cos 2A and tan 2A.
12.2 Deduce formula for sin 3A, cos 3A and tan 3A.
12.3 Solve the problems of the followings types.
i) express cos 5θ in terms of cos θ.
3 sin 2α
1 + 3 cos 2α
Apply the concept of ratios of sub-multiple angles.
ii) if tan α = 2 tan β, show that, tan (α + β) =

13

11

- 12 13.1 Find mathematically the identities for sin α , cos α and tan α in terms of
13.2 Solve the problems of the type :
find the value of cos 3°, cos 6°, cos 9°, cos 18°, cos 36° etc.

Reference
SL No

Athour

Title

Publication

01

S. P Deshpande

Mathematics for
Polytechnic Students

02

H. K. Das

03

Ashim Kumar Saha

Mathematics for
Polytechnic
Students(Volume I)
Higher Mathematics

Pune Vidyarthi
Graha
Prakashan
S.Chand
Prakashan

04

S.U Ahamed & M A
Jabbar

Higher Mathematics

12

Akshar patra
Prakashani
Alpha
Prakashani
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α
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OBJECTIVES
•
•
•
•

To develop the students a background of basic science i.e. Physics required for understanding
technological subjects.
To develop a working knowledge of common engineering and industrial materials and to enable
to determine through experiments the properties of such materials.
To develop through experiments an understanding of fundamental scientific concept.
To develop a basic knowledge and concept of physical properties of common engineering and
industrial materials.

SHORT DESCRIPTION
Measurement, Units; Vector and Scalar quantities; Motion and Equations of motion; Force and Newton’s
Laws of motion; Gravity and Gravitation; Simple Harmonic motion; Hydrostatics; Surface tension and
viscosity; Pressure, Sound; wave and sound Concepts and nature of sound, Velocity of sound, Ultrasonic.

DETAIL DESCRIPTION
THEORY :
1. PHYSICAL WORLD AND MEASUREMENT
1.1. Nature of Physical World.
1.2. Scope and Excitement of Physics.
1.3. Few Terms about Physics.
1.4. Physics and other world of Technological Knowledge.
1.5. Principle of Measurement.
1.6. Fundamental and Derived Quantities and Units.
1.7. Dimensions of Units.
1.8. Errors in Measurement.
2. SCALAR AND VECTOR QUANTITIES
2.1
2.2
2.3
2.4
2.5
2.6

Define vector and scalar quantities with examples.
Show the various representations of the vector quantities; and representation of a
vector by unit vector.
Find and explain the resultant of two vectors in different directions.
Resolve a vector into horizontal & vertical component.
Explain the dot and cross product of two vectors.
Define laws of triangle of vector.

3. MOTION AND EQUATIONS OF MOTION
3.1
3.2
3.3

Define rest and motion
Classify and explain of motion.
Define and explain displacement, speed, velocity, acceleration and retardation.
13

- 14 3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11

Deduce the relationship between displacement, velocity, acceleration and retardation
from these definitions.
Motion of a Projectile.
Equation of motion of a freely moving body thrown obliquely vertically upward or
motion of a projectile.
Define angular velocity and linear velocity with their units.
Deduce the relation between angular velocity and linear velocity.
Define centripetal and centrifugal force with examples.
mv 2
Prove that centrifugal force =
r
State and explain the laws of falling bodies and mention the equation of motion of a
body when it is projected vertically upwards or downwards.

4. NEWTON'S LAWS OF MOTION FORCE AND FRICTION
4.1
4.2
4.3
4.4
4.5

Define force.
State Newton’s laws of motion.
Define different units of force and their correlation and also mention the dimension of
force.
Prove P=mf, from Newton's 2nd law of motion.
Find out the resultant of parallel forces.

4.6

Define inertia and momentum

4.7
4.8
4.9
4.10
4.11

State and prove the principles of conservation of momentum.
Define friction and describe the different kinds of friction.
Define the co-efficient of static friction.
Show that the co-efficient of static friction is equal to the tangent of angle of repose
State the merits and demerits of friction.

5. GRAVITY AND GRAVITATION
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

Define and explain the Kepler's Law.
Define gravity and gravitation.
Define and determine the gravitational constant (G) and also mention its units and
dimension.
Define acceleration due to gravity 'g' and also mention its units and dimension.
Discuss the variation of 'g' at different places.
Define mass and weight with their units and dimension.
Distinguish between mass and weight.
Define and explain gravitational potential and escape velocity

6. SIMPLE HARMONIC MOTION (SHM)
6.1
6.2
6.3
6.4
6.5
6.6

Define Periodic and simple harmonic motion (SHM).
State the characteristics of SHM.
Describe a simple pendulum and a second pendulum.
Define effective length, amplitude, phase, complete oscillation, period of oscillation,
frequency.
State and explain the laws of simple pendulum.
Motion of simple pendulum and it’s time period.

7. WORK, POWER AND ENERGY
14

- 15 7.1
7.2
7.3
7.4
7.5
7.6

Define work, power and energy.
State the units and dimensions of work, power and energy.
State and prove the principle of the conservation of energy.
Define potential energy (PE ) and kinetic energy ( KE ).
Derive the equation of potential and kinetic energy.
Recognize that the useful work can be found from:
Efficiency =

output work
input work

× 100.

8. ELASTICITY
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

Name some of the general and special properties of matter.
Define Elasticity and Elastic limit.
Define perfectly elastic body and perfectly rigid body.
Define stress and strain with their units and dimensions.
State and explain the Hook’s law.
Describe various kinds of modulus of elasticity.
Mention the units and dimensions of modulus of elasticity.
Define and explain Poisson’s ratio.

9. HYDROSTATICS

9.4
9.5
9.6

Define pressure as force per unit area and state that it is measured in N/m2 or
Pascal.
State characteristics of liquid pressure.
Establish the pressure at a point in a fluid depend upon the density of the
fluid, the depth in the fluid and acceleration due to gravity.
Surface tension and surface energy, Angle of contact.
Capillarity and theory of capillarity.
Viscosity and co‐efficient of viscosity.

9.8

Necessity of viscosity.

9.1
9.2
9.3

10. WAVE AND SOUND
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

Wave and wave motion.
Transverse wave and longitudinal wave.
Some definitions relating waves.
Progressive wave and stationary waves.
Equation of progressive wave.
Sound and production of sound.
Sound is a longitudinal traveling wave.
Interference of sound: Constructive and Destructive interference.
Define beats and Mechanism of formation of beats.

11. SOUND AND VELOCITY OF SOUND

15
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Identify that sound is produced by vibration and travels through a medium as
a longitudinal wave.

11.2

Recognize that sound can be produced of different pitches (frequencies) & that the human
ear has an audible frequency range covering approximately 20 Hz to 20 KHz.
State the approximate frequency range for
a.
infrasonic sound, b. Ultrasonic (supersonic) sound.
Explain how sound is absorbed, reflected & refracted by different types of surface.
Describe the practical uses of echo sounding devices.
Define velocity of sound.
State the velocity of sound at NTP in still air.
Compare the effects of pressure, temperature & humidity on the velocity of sound in air.

11.3
11.4
11.5
11.6
11.7
11.8

PRACTICAL
1. Determine accurate diameter/side of an object using vernier calipers.
2. Measure the area of cross section of a wire by micrometer screw gage.
3. Measure the thickness of a glass plate by speedometer.
4. Verify the law of parallelogram of forces by a force board.
5. Draw L-T2 graph and determine the value of “g” by using a simple pendulum.
6. Determine the coefficient of static friction.
7. Determine Young’s modulus of a steel wire by Searle’s apparatus.
8. Determine gravity of a solid heavier than and insoluble in water by hydrostatic balance.
9. Determine specific gravity of a liquid by specific gravity bottle.
10. Determine velocity of sound by resonance air column method.
REFERENCE BOOKS:
1. Higher Secondary Physics - First Part
2. A Text Book of Properties of of matter
3. A Text Book of Sound
4. Higher Secondary Physics- First Part
5. Higher Secondary Physics- First Part

- by Dr. Shahjahan Tapan
-By N Subrahmanyam and Brij Lal
-By N Subrahmanyam and Brij Lal
-by Prof. Golam Hossain Pramanik
-by Ishak Nurfungnabi
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ELECTRICAL ENGINEERING FUNDAMENTALS
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OBJECTIVES
• To familiarize the basic electrical quantities & laws and to apply them in solving problems of
electrical circuits.
• To acquaint with electro-magnetism, electro-magnetic induction.
• To develop skill in electrical wiring.
• To familiarize with DC generator, AC generator, AC motor, DC Motor & Transformers.
• To appreciate the safety measures to be taken for electrical wiring.
SHORT DESCRIPTION
Electric current, Voltage & Resistance; Conductors and insulators; Ohm's law; Kirchhoff's Law;
Joule’s law; Faraday’s law; Basic electrical circuits; Power and energy; Electro-magnetic induction;
House wiring; Controlling devices; Protective devices; Earthing; DC Motor, AC Motor, DC
Generator; AC Generator; Transformer & Electricity Act/Rule.
DETAIL DESCRIPTION
Theory :
ELECTRIC CURRENT
1
Understand electricity and its nature.
1.1 State the meaning of electricity.
1.2 Describe the structure of atom.
1.3 Define current, voltage and resistance.
1.4 State the units of current, voltage and resistance.
CONDUCTOR, SEMICONDUCTOR & INSULATOR
2
Understand conductor semiconductor & insulator.
2.1 Define conductor, semiconductor and insulator.
2.2 Explain the conductor, semiconductor and insulator according to electron theory.
2.3 List at least 5 conductors, 5 semiconductor and 5 insulators.
2.4 Describe the factors upon which the resistance of a conductor depends.
2.5 State laws of resistance.
2.6 Prove the relation R=ρ L/A
2.7 Explain the meaning of resistivity and name the unit of resistivity.
2.8 Solve problems relating to laws of resistance.
OHM'S LAW
3
Understand Ohm's Law
3.1 State Ohm's law.
3.2 Deduce the relation between energy current, voltage and resistance.
3.3 Solve problems relating to Ohm's law.

Principles of Kirchhoff's Law
4

Understand Kirchhoff's Law
4.1 State Kirchhoff's current law.
4.2 Explain the Kirchhoff's current law.
4.3 Sate Kirchhoff's Voltage law.
4.4 Explain the Kirchhoff's Voltage law.
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BASIC ELECTRIC CIRCUITS
5
Understand electric circuit.
5.1 Define electric circuit.
5.2 Name the different types of electric circuits.
5.3 Define series circuit, parallel circuit and mixed circuit.
5.4 Describe the characteristic of series circuit and parallel circuit.
5.5 Calculate the equivalent resistance of series circuit, parallel circuit.
5.6 Solve problems relating to DC series circuit, parallel circuit and mixed circuit.
5.7 Define inductor, capacitor, inductive reactance & capacitive reactance.
5.8 Write the formula of inductive reactance, capacitive reactance & impedance.
5.9 Draw the AC circuit containing resistor, Inductor and Capacitor in Series and parallel
circuit.
5.10 Problem on AC series & parallel circuit.
POWER AND ENERGY
6
Apply the concept of electrical power and energy.
6.1 Define electrical power and energy.
6.2 State the unit of electrical power and energy.
6.3 Show the relation between electrical power and energy.
6.4 Name the instruments for measuring of electrical power and energy.
6.5 Draw the connection diagram of wattmeter and energy meter in an electrical circuit.
6.6 Solve problems relating to electrical power and energy Calculation.
ELECTRO MAGNETIC INDUCTIONS
7
Understand the principles of Joule's law.
7.1 Explain Joule's law regarding the development of heat in electrical circuit.
7.2 Describe meaning of "J".
7.3 Solve problems relating to Joule’s law.
8

Understand the Faraday’s laws of Electro-magnetic Inductions
8.1 Define Electro-magnetic Inductions.
8.2 Explain Faraday’s laws of Electro-magnetic Induction.
8.3 Solve problems on Electro-magnetic Induction.

WIRES AND CABLES
9
Understand the uses of wires and cables.
9.1 Define electrical wires and cables.
9.2 Distinguish between wires and cables.
9.3 Describe the procedure of measuring the size of wires and cables by wire gauge.
HOUSE WIRING
10
Understand the different methods of house wiring.
10.1 State the meaning of wiring.
10.2 List the types of wiring.
10.3 State the types of wiring used in:
a) Residential building.
b) Workshop
c) Cinema hall/Auditorium
d) Temporary shed
10.4 List the name of fittings used in different types of electrical wiring.
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11
Understand the controlling and protective devices & use of them.
11.1 Define controlling device.
11.2 Name the different types of controlling devices.
11.3 Define protective devices.
11.4 Name the different types of protective devices.
11.5 Name the different types of fuses used in house wiring.
11.6 Name the different types of circuit breaker used in house wiring.
EARTHING
12
Understand the necessity of earthing.
12.1 Define earthing
12.2 Explain necessity of earthing
12.3 Name different types of earthing
TRANSFORMER

13

Understand the principle of operation of transformer.
13.1 Define transformer.
13.2 Explain the working principle of transformer.
13.3 Write the equation relating to voltage, current & turns of primary & secondary winding
of transformer.
13.4 Name the different losses of transformer.
13.5 Define transformation ratio (voltage, current and turns).
13.6 Solve problems on transformation ratio.

DC GENERATOR
14
Understand the principle of DC generator
14.1 Define DC Generator.
14.2 Classify DC Generator.
14.3 Explain the constructional features of DC Generator.
14.4 Explain the working principle of DC generator.
14.5 Name the different losses of DC Generator.
AC GENERATOR
15
Understand the principle of AC generator
15.1 Define AC Generator.
15.2 Explain the constructional features of AC Generator.
15.3 Explain the Working Principle of AC Generator.
15.4 Name the different losses of AC Generator.
DC MOTOR
16
Understand the principle of DC motor.
16.1 Define DC motor.
16.2 Classify DC Motor.
16.3 Name the different parts of DC motor.
16.4 Explain the working principle of DC Motor.
16.5 Name the different losses of DC Motor.
16.6 List the uses of different types of DC Motor.
AC MOTOR

17

Understand the principle of Induction motor.
17.1 Define Induction motor.
17.2 Classify Induction Motor.
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17.4 List the uses of induction motor.
ELECTRICITY ACT
18
Understand act/rule of Bangladesh and safety practices.
18.1 Sate electricity act/rule of Bangladesh to be followed in electrical wiring.
18.2 Describe the importance of electricity act/rule.
18.3 Describe safety procedure against electricity hazard.
18.4 List the performance of safety practices for electrical equipment, machines and
accessories.

Practical :
1

Identify and use electrical measuring instruments.
1.1 Identify Voltmeters, Ammeters, Clip-on meter, Frequency meter, Wattmeter, Energy
meter and
AVO meter.
1.2 Select & read the scale of given meters.
1.3 Connect correctly voltmeter, ammeter, wattmeter and energy meter to a given circuit..

2

Show skill in verification of Ohm’s Law.
2.1 Sketch the circuit diagram for the verification of Ohm’s Law.
2.2 List tools, equipment and material required for the experiment .
2.3 Prepare the circuit according to the circuit diagram using proper equipment.
2.4 Check all connections before the circuit is energized.
2.5 Verify the law by collecting relevant data.

3

Show skill in verification of Kirchhoff's Law.
3.1 Sketch the circuit diagram for the verification of Kirchhoff's Law.
3.2 List tools, equipment and material required for the experiment .
3.3 Prepare the circuit according to the circuit diagram using proper equipment.
3.4 Check all connections before the circuit is energized.
3.5 Verify the laws by collecting relevant data.

4

Verify the characteristics of series and parallel circuits.
4.1 Draw the working circuit diagram.
4.2 List tools, equipment and materials required for the experiment .
4.3 Prepare the circuit according to the circuit diagram using proper equipment.
4.4 Check all connections before the circuit is energized.
4.5 Record data and verify that in a series circuit total voltage and resistance is equal to the
summation
of individual voltage and resistance respectively but total current is equal to
the individual current.
4.6 Record data and verify that for a parallel circuit supply voltage is equal to the branch
voltage, supply current is equal to summation of branch currents.

5

Show skill in measuring the power of an electric circuit.
5.1 Sketch the necessary circuit diagram of an electrical circuit with electrical load, ammeter,
voltmeter and wattmeter.
5.2 Prepare the circuit according to the circuit diagram using ammeter, voltmeter and
wattmeter.
5.3 Record the power, measured by the wattmeter and verify the reading with that of
calculated from ammeter and voltmeter.
5.4 Compare the measured data with that of calculated and rated power.
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Show skill in measuring the energy consumed in an electrical circuit.
6.1 Sketch the necessary diagram of an electric circuit wattmeter, energy meter and electrical
load.
6.2 Prepare the circuit according to the circuit diagram user wattmeter and energy meter.
6.3 Record the energy measured by the energy meter and verify with that of calculated from
wattmeter for a fixed time.

7

Show skill in uses of hand tools, wires and cables.
7.1 List the hand tools used in electrical wiring.
7.2 Identify the hand tools used in electrical wiring.
7.3 Draw neat sketches of hand tools used in electrical wiring.
7.4 Identify different types of wires and cables.
7.5 Measure the diameter of the identified wire and cables using standard wire gauge.

8
Show skill in preparing wiring circuit of two lamps controlled from two points
separately.
8.1 Sketch a working circuit of two lamps controlled from two points separately.
8.2 Make the wiring circuit using required materials and equipment a wiring board.
8.3 Test the connection of circuit by providing proper supply.
9

Show skill in preparing wiring circuit of one lamp controlled from two points.
9.1 Sketch a working diagram of one lamp controlled by two SPD tumbler Switches.
9.2 Complete the wiring circuit using required materials and equipment on wiring board.
9.3 Test the connection of circuit by providing proper supply.

10

Show skill in preparing wiring circuit of one bell with two indicating lamp controlled
from two points.
10.1 Sketch a working diagram of one bell with two indicating lamps controlled by two push
button
switch.
13.2 Make the wiring circuit using required materials and equipment in wiring board.
13.3 Test the connection of circuit by providing proper supply.

11

Show skill in preparing wiring circuit of a fluorescent tube light.
11.1 Sketch a working diagram of a fluorescent tube light circuit.
11.2 Make the connection of a fluorescent tube light circuit using required materials and
equipment.
11.3 Test the connection of the circuit by providing supply.

12

Find the transformation ratio of a transformer.
12.1 Develop a circuit to perform the experiment.
12.2 Select required equipment and materials.
12.3 Connect the components according to the circuit diagram.
12.4 Check the connections.
12.5 Record the primary (EP) and secondary (ES) voltages.
12.6 Calculate the transformation ratio using the relation
ES N S
EP = N P = K
12.7 Note down the observations.

13

Dis-assemble and re-assemble the parts of a DC generator/ DC motor.
13.1 Select the necessary tools required for dis-assembling and re-assembling the parts of DC
generator/ DC motor.
13.2 Identify at least ten main parts of the generator/motor.
21

- 22 -

14

13.3 Sketch at least ten main parts of the generator/motor.
13.4 Re-assemble the parts of the generator/motor.
13.5 Connect the generator/motor to the proper power source.
13.6 Start the generator/motor.
Start a 1-phase capacitor type motor/ceiling fan with regulator.
14.1 Select the equipment and tools required for the experiment.
14.2 Sketch a working diagram.
14.3 Identify the two sets of coils.
14.4 Connect the capacitor with the proper set of coil.
14.5 Connect power supply to the fan motor.
14.6 Test the rotation of the motor opposite direction by changing the capacitor connection.
14.7 Note down the observations.

REFERENCE BOOKS
1 A text book of Electrical Technology
2 Basic Electricity
3 Basic Electrical theory and Practice
4 Electrical Machine

-B. L. Theraja
-Charles W Ryan
-E. B. Babler
-Siskind
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