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6431 CIVIL ENGINEERING DRAWING (CAD)-I T P C
1 6 3

AIMS

. To prepare the isometric drawing

. To prepare simple building drawing

. To assist to understand the code and symbols used in civil engineering

drawing .
. To enablein learning detail drawing of building components.

To enable to understand and perform computer aided design (AutoCAD).

SHORT DESCRIPTION

Isometric view, drawing of single storied building, Code and symbols used in drawing; Detail drawing of
floor, spread foundation, wall, pile, road, doors & windows, truss, Computer Aided Design(CAD) and
plotting.

DETAIL DESCRIPTION

Theory :
ISOMETRIC VIEWS
1 Understand the basic principles of isometric view.
11 Define isometric view.
12 I dentify isometric scale.
13 State the advantages of drawing isometric view.
14 Differentiate orthographic views and isometric view.

DRAWING OF SINGLE STORID BUILDING WITH VERANDA

2 Understand the components of a single storied building.
21 | dentify the name of different parts of building.
22 Define line plan of abuilding.
23 Describe the plan over plinth of simple building.
24 Explain the necessity of drawing, plan, elevation and section of building.
CODE AND SYMBOLS
3 Understand the use and necessity of code and symbols in drawing.
31 State the use of code and symbolsin drawing.
3.2 Explain the necessity of covering for steel reinforcement according to code.
3.3 Describe the significance of minimum thickness of structural member

according to code.
34 Explain the necessity of hooks, bend and lapping as per code.
35 Define construction joint and expansion joint as per code.

DETAIL DRAWING

4 Understand the significance of detail drawing.
41 Define the meaning of detail drawing.
4.2 Mention the necessity of detail drawing.
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4.3 List different types of spread foundation.
4.4 List different types of RCC footing.
45 List different types of floors.

Understand the features of pile.

51 Define the terms pile.

52 Mention the functions of pile cap.

53 List different types of piles used.

5.4 Explain the necessity of piles grouping.

Understand the features of road

6.1 List different types of road

6.2 List different types of jointsin rigid pavement

6.3 State the meaning of right of way.

6.4 I dentify different components of arigid pavement.
6.5 Identify different components of a flexible road.

Understand the features of doors and windows.
71 List different types of doors

7.2 Label different parts of doors.

7.3 List different types of windows.

7.4 Label different parts of windows.

Understand the features of trusses.

8.1 Define the term truss.

8.2 Label different parts of awooden truss.

8.3 Label different parts of a stedl truss.

84 Distinguish between king post and queen post truss.

COMPUTER AIDED DESIGN (CAD)

9

Understand the functions and uses of different CAD commands.

9.1 Define AutoCAD.

9.2 State how to start and exit AutoCAD.
9.3 Name different tools used in AutoCAD.
94 Explain the necessity of editing drawing.

9.5 State the necessity of drawing units and limits.
9.6 Mention the functions of the following editing commands:

copy, move, array, offset, trim, fillet, chamfer, extend, break,
rotate, stretch, mirror, change, scale and pedit.

9.7 State how to draw of the following draw commands:
line, triangles, rectangle, polygons, circles, arcs, etc.
9.8 Mention the functions of the following commands:

zoom, pan, undo, redo, save, etc.
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9.9 Mention the functions of the following dimension commands:
dimension style, linear dimension, aligned dimension, etc.

9.10  Statetheinsertion of text in drawing using AutoCAD.

911 Mention the functions of hatch in drawing using AutoCAD.

9.12 Mention the advantages of layersin drawing using
AutoCAD.

9.13 Mention the functions of the following plotting commands:
layout, view port, model space, paper space.

Practical :
ISOMETRIC DRAWING
1 Prepare isometric drawing.
11 Draw the isometric view of rectangular and circular lamina.
12 Draw the isometric projection of solids such as cube, cylinder and steps from
different orthographic views.
13 Tranglate the isometric views of different engineering components from
orthographic views.
14 Tranglate the orthographic views of different engineering components

from isometric views.

DRAWING OF SINGLE STORID BUILDING WITH VERANDAH

2 Prepare drawing of a single storied building.
21 Draw the line plan of a single storied simple building with verandah.
22 Draw plan over plinth of simple building with verandah from the line plan
asstartedin 2.1.
2.3 Draw front and side elevation of the simple building started in 2.2
24 Draw the cross section of simple building as started in 2.2
25 Assemble plan over plinth, sections and elevations of simple building with proper
dimensions, heading and title block in proper places on one sheet according to given
data.
2.6 Draw the isometric view of a given single roomed building showing front and one side
elevation.
CODE AND SYMBOLS
3 Apply different types of code in civil engineering drawing.
31 Use the different types of design code.
32 Use clear cover for protection of reinforcing steel according to code.
3.3 Use anchorage of reinforcing steel according to code.
34 Use minimum thickness of structural members according to code.
35 Use minimum width of beam according to code.

36 Use minimum requirement of reinforcement according to code.
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Apply different symbols in civil engineering drawing.

41 Draw the standard hooks and bends according to code.

4.2 Draw the compression jointsin reinforcing steel.

43 Draw the tensile joints in reinforcing steel.

44 Prepare a bar-schedul e with specification of reinforcing steel.
45 Draw the construction, expansion & contraction joints.

DETAIL DRAWING

5

10

Construct the drawing of floor.

51 Draw timber floor.

52 Draw typical cement concrete (CC) floor over single brick flat soling.
53 Draw the typical reinforced cement concrete (RCC) floor.

Prepare detail drawing of brick spread foundation and RCC footing.
6.1 Draw the brick spread foundation for eccentric loading.

6.2 Draw the brick spread foundation for soft soil.

6.3 Draw the brick spread foundation on slopped ground.

6.4 Draw the brick wall with RCC foating.

6.5 Draw the RCC inverted T-beam footing.

6.6 Draw the RCC cantilever footing.

Prepare the detail drawing of pile and pile cap.

7.1 Draw the detail drawing of RCC cast-in-situ piles.

7.2 Draw sections of a square pre-cast RCC pile.

7.3 Draw the cross-section of a pile cap over agroup of piles.
7.4 Draw the shoe of apile.

Prepare the detail drawing of road.
8.1 Draw theright of way of anational highway in the embankment.

8.2 Draw the cross-section of bituminous road on embankment showing
foundation details.
8.3 Draw the cross-section of rigid pavement on embankment showing

foundation details.

Prepare detail drawing of doors and windows (wooden/steel/aluminum).
9.1 Draw the elevation of a paneled door.

9.2 Draw horizontal section of paneled door cutting plane passing through panels.
9.3 Draw vertical section of paneled door cutting plane passing through panels.
94 Draw the horizontal cross-section and elevation of metal window.

9.5 Draw the horizontal and vertical section of afully glazed window.

Prepare detail (working) drawing of wooden truss.

10.1 Draw elevation of king post/queen post roof truss on 25cm thick brick wall.
10.2  Makedetail (working) drawing of heel joint of wooden truss.

10.3 Make detail (working) drawing of ridge of wooden truss.
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7

104 Make detail (working) drawing of joint (intermediate point) of beam in wooden truss.

Prepare working drawing of steel truss.

111 Draw elevation of steel truss (pratt truss/warren truss) rests on 25cm x25cm RCC
column.

11.2 Make detail drawing of heel joint of steel truss rests on RCC column.

11.3 Make detail drawing of ridge joint of steel truss.

114 Make detail drawing of joint on the rafter of steel truss.

115 Make detail drawing of joint on the tie beam of steel truss.

COMPUTER AIDED DESIGN (CAD)

12

13

14

15

16

Prepare geometrical drawing using AutoCAD.

121 Make a Auto CAD new file

12.2 Set up the units, display formats and precision of measurements.
12.3 Set up the drawing limits.

12.4 Make agrid of dots similar to graph paper.

Draw and save drawing using AutoCAD.

131 Draw alineusing Auto CAD.

13.2 Draw triangles using Auto CAD.

13.3 Draw different types of rectangles using Auto CAD.
134 Draw different types of polygons using Auto CAD.
135  Draw circles, arcs, etc using Auto CAD.

136  Savetheexisting drawing using AutoCAD.

Edit the existing drawing using AutoCAD.
14.1 Erase aline using commands.
14.2 Un erase an erased line using undo and redo commands.
14.3 Magnify a portion of the drawing to look closely.
144  Regenerate the whole drawing.
145 Trim and extend a portion of aline, area, curve or any object.
146  Moveand copy adrawing from one place to another.
14.7 Use commands to filled lines, areas and circles.
14.8 Use commands to chamfer lines.
14.9 Perform the uses of the following commands:
array, offset, break, rotate, stretch, mirror, change, scale, pedit and explode.

Dimension a drawing using AutoCAD.

15.1 Select adrawing file for dimensioning.

15.2  Usecommands to add linear dimensions in the drawing.
15.3 Use commands to add angular dimensions in the drawing.
154 Use commands to modify dimension style in the drawing.

Layers and hatches the drawing using AutoCAD.
16.1  Createdifferent layersfor line, dimension, text, hatches, etc.
16.2 Select different color for different layer.
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16.3 Select the type and scale of the hatch for a drawing.

16.4 Select the type and size of the text for a drawing.

16.5 Insert text in the drawing.

16.6 Perform the uses of the following plotting commands:
layout, view port, model space, paper space.

17 Use text and plotting using AutoCAD.
17.1 Select the type and size of the text for a drawing.
17.2 Insert text in the drawing.
17.3 Perform the uses of the following plotting commands:
layout, view port, model space, paper space.
17.3 Plot the drawing.
17.4 Plot each layer of the drawing separately.

18 Prepare the drawing of plan, elevation and section of a single storied building.
18.1 Compose the data of plan for asingle storied building using AutoCAD.
18.2 Draw aplan of asingle storied building using AutoCAD.
18.3 Compose the data of elevation for asingle storied building using AutoCAD.
184 Draw the elevation of a single storied building using AutoCAD.
185  Compose the data of section of asingle storied building using AutoCAD.
18.6 Draw the section of asingle storied building using AutoCAD.

REFERENCE BOOKS

1. Structural Detailing - Peter H Newton

2. Civil Engg. Drawing - Guru Charan Singh

3. AutoCAD - Engr. Md. Shah Alam
4. Mastering AutoCAD 2008 - Engr. Samuel Mallik

5. Mastering AutoCAD - George Omura



Code: 6432

Objectives

Surveying- 1

To provide the students with an opportunity to acquire knowledge and skills about:
1. Conduct the survey work with chain, compass and plane table.
2. Conduct cadastral survey.
3. Record surveyed data and plot the surveyed area.
4. Enlarge or reduce the map and calculate the area by using small instrument.

Short Description
Introduction to surveying; chain surveying; Compass surveying; Plane table surveying; Cadastral

surveying.

DETAIL DESCRIPTION

Theory:
INTRODUCTION TO SURVEYING
1.0 Understand concepts of surveying
11 Explain the meaning of surveying
12 Discuss the purpose of surveying.
13 Classify Primary divisions of survey.
14 Explain field work.
15 Explain office work.
16 Acquaint with survey instruments and their care and adjustment.
1.7 Discuss the classification of surveying based of shape of earth nature of field object of
surveying and instrument employed.
18 Differentiate plane survey and geodetic survey.
CHAIN SURVEYING
2.0 Understand the basic principle of chain surveying.
21 Describe the purpose and scope of chain surveying.
22 Describe basic principle of chain surveying.
2.3 Explain chain line, base line, tie ling, check line, station points.
24 Explain ill-conditioned and well conditioned triangle.
25 Rules to be observed while chaining.
3.0 Understand the main instrument used in chain surveying.
31 List the equipment and accessories used in chain surveying.



4.0

5.0

6.0

7.0

8.0

9.0

3.2

3.3
34
35
3.6
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Describe Gunter’s chain, Engineer’s chain, meter chain, ranging rod, cross-staff, offset
rod, plumb-bob, arrows, tapes, whites.

Explain the method of folding and unfolding a chain.

Describe the use of steel band chain.

Describe the use of linen, steel and invar tape.

Explain the use of arrows, ranging rod, offset rod, cross-staff, prism square, box-
sextant, clinometer.

Understand the use optical square.

41
4.2
4.3

Describe the principle of optical square.
Explain the construction and use of optical square.
Explain the procedure of checking and adjustment of optical square.

Understand the procedure of chain surveying.

51
52
53
54
55
56
57

Explain reconnaissance surveying.

Describe the procedure of chain surveying.

State the considerations of selecting station points.

Describe the procedure of ranging of survey line.

Distinguish between direct and indirect ranging.

Describe the procedure of indirect ranging (reciprocal ranging) on sloping ground.
Describe the procedure of measuring linear distances with the help of chain and tape.

Understand in measuring offset.

6.1
6.2
6.3
6.4

Define offset perpendicular offset and oblique offset.

Describe the procedure of measuring offset by offset rod and tape.

Describe the procedure of measuring offset by optical square.

Describe the different methods of |ocating unknown points with reference to two
known points.

Understand booking procedure of field book.

7.1
7.2
7.3
74

State single line and double line field book.

Describe the procedure of booking in asingle line field book.
Describe the procedure of booking in a double line field book.
Describe precautions in booking field notes.

Understand chaining across obstacles.

81
82
8.3

8.4
85

Describe the procedure of setting out perpendicular by chain and tape when the point is
accessible.

Describe the procedure of setting out perpendicular by chain and tape when the point is
inaccessible.

Describe the procedure of chaining across obstacles when the chaining obstructed.
Describe the procedure of chaining across obstacles when the vision obstructed
Describe the procedure of chaining across obstacles when both chaining and vision
obstructed.

Understand errors in chaining.

9.1

List the errorsin chaining.
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11.0

12.0

13.0

9.2
9.3

9.4
9.5
9.6
9.7
9.8
9.9

9.10
911
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I dentify the causes for which a chain may be too-long or too-short.

Calculate the correct distance and correct area from measured distance and measured
area when the chain was too-long or too-short.

Explain cumulative and compensating errors with causes of those errors.

List the mistakes in chain surveying.

List the name of necessary correction to be applied to the measured length of alinein
order to obtain its true length.

Explain the formulafor correction of tapes for absolute length, variation of temperature,
variation of pull, sag and slope.

Computer correct length of line after necessary correction due to variation of pull, sag
and slope.

Explain normal tension.

Explain degree of accuracy in chaining.

Discuss about precise of linear measurements.

Prepare a chain survey map.

10.1
10.2
10.3
10.4
10.5

List the instrument and materials required for plotting a survey map.
Discuss different types of scale.

State suitable scale for plotting a map.

Describe the procedure of plotting a survey map from field book.
Draw conventional symbols used in plotting maps.

Apply different methods of computing areas.

111
11.2
11.3
114

Describe the units of measurements in plane surveying.

Describe different methods of computing areas within regular and irregular perimeters.
Carry out the field work for calculation of areas within regular and irregular perimeters.
Compute the area along boundary by mid-ordinate rule, average ordinates rule,
trapezoidal rule, and Simpson’srule.

Understand the methods of calculation of area from a given map.

121
12.2
12.3

12.4
12.5

12.6

Describe the procedure of computation of area from a map with the help of planimeter.
Cadlculate an areawith the help of planimeter.

Describe the procedure of computation of areafrom amap analytically by dividing the
map into triangles, squares, trapezoids (Parallel lines).

Calculate an areafrom a map anayticaly.

Describe the procedure of computation of areafrom a given map with the help of acre
comb.

Calculate an area from a map with the help of acre comb.

Understand about small instruments.

131
13.2
13.3
13.4
13.5

State the use of planimeter.

State the use of pantograph.

State the use of acre comb.

Describe the procedure of reducing and enlarging a map with the help of pantograph.
Describe the procedure of measuring angle of elevation and depression with the help of
abney level.



14.0

15.0

16.0

17.0

18.0
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COMPASS SURVEYING

Understand basic terms used in compass surveying.

14.1
14.2
14.3

144
145

Describe the purpose and scope of compass surveying.

List the instrument and accessories required for compass survey.

Define terms- meridian, true meridian, magnetic meridian, arbitrary meridian, bearing,
true bearing, magnetic bearing, arbitrary bearing, magnetic declination, dip of the
needle, deflected angle, exterior angle, interior angle.

State the method to determine the direction of meridian by sun’s shadow.

State the method to determine the direction of magnetic meridian by compass needle.

Understand conversion of bearing.

151
15.2
15.3
154

Explain fore bearing and back bearing.

Compute back bearing from fore bearing and fore bearing from back bearing.

Explain whole circle bearing and reduced bearing and necessity of converting them.
Convert whole circle bearing to reduced bearing and reduced bearing to whole circle
bearing.

Understand the procedure of compass surveying.

16.1
16.2
16.3
16.4
16.5
16.6

Describe prismatic, surveyors and trough compass.
Differentiate prismatic and surveyors compass.

State the use of different compass.

Describe the procedure of compass survey.

Define local attraction.

Detect local attraction and correct the observed bearings.

PLANE TABLE SURVEYING

Understand basic concept of plane table surveying.

17.1
17.2
17.3

174
17.5
17.6
17.7
17.8

State the purpose and scope of plane table surveying.

List the instruments and accessories required for plane-table survey.

Explain the functions of different instruments and accessories used in plane- table
survey.

Describe the procedure of setting up plane table.

Explain the term orientation.

Describe orientation by magnetic needle and back sighting.

Name the methods of plane table survey.

Describe radiation, intersection, traversing and resection methods.

Understand the methods of solving two points and three points’ problem.

18.1
18.2

18.3
18.4

Define two points problem.

Describe the procedure of location of the plan the position of the instrument station of
the ground by solving two points problem.

Define three points problem.

Describe the procedure of locating on the plan the position of the instrument station on
the ground by solving three-points problem



19.0

20.0

21.0
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Understand errors and precautions in plane table survey.

19.1 Describes the advantages and disadvantage of plane table survey.
19.2 List the error in plane table survey.

19.3 List the precautions to be taken in plane table survey.

CADASTRAL SURVEY

Understand the basic concept of cadastral survey.

20.1 Define cadastral survey.

20.2 Define the purpose of cadastral survey.

20.3 Identify scale used in cadastral survey.

204 List the equipment and accessories used in cadastral survey.

20.5 Define the terms Quadrilaterals, intersections, shikmi, chanda, check line, field khaka,
revenue survey, revisiona settlement.

20.6 State the stages of cadastral survey.

20.7 Explain the procedure of preparing a cadastral survey map.

20.8 Describes the rules for numbering the plots.

Identify the boundary of property.
211 Describe the procedure for demarcation of boundary lines of property.
21.2 Describe the procedure for locating of lost boundary.

Practical:

© © N o g b~ w DN PP

N i =
A w N PO

Identify the different instruments and accessories required for chain survey.
Test and adjust chain.

Measure length of line by chain and tape.

Set perpendiculars with the help of chain and tape.

Set parallé lines with chain and tape.

Test and adjust an optical sguare.

Set perpendiculars with the help of optical square.

Mesasure distances across obstacles.

Conduct achain survey of afield.

Prepare a chain survey map.

. Caculate the area of map with the help of planimeter.

Identify the different instruments and accessories required in compass survey.
M easure magnetic bearing by prismatic and surveyors compass.

Identify the different instruments and accessories required in plane table survey.
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16.
17.

18.

19.
20.
21.
22,
23.
24,
25.

14

Locate the position to point with the help of plane table.

Plot the map of a place by radiation, intersection and traversing.

L ocate the position of the instrument station of the plan of the plane table by solving three points
problem.

L ocate the position of the instrument station on the plan of the plane table by solving three
points problem.

Calculate the area from a map with the help of planimeter graphically and analytically.
Enlarge a given map up to the desired size with the help of pantagraph.

Reduce a given map up to the desired size with the help of pantagraph.

Calculate the angle of elevation and angle of depression with the help of abney level.
Mesasure the area of a plot from mouza map.

L ocate the position of a point in the field which is already plotted on the mouza map.

L ocate the boundary line of a property with the help of chain, tape and plane table which is
aready plotted on the mouza map.

Reference Book:

1

2.

3.

Surveying and Levelling - T. P. Kanatker
Syrveying - Norman Thomas

Surveying - Aziz & Shahjahan

Plane & Geodetic Survey - D. Clark
Surveying - B. C. Punmia

Text book of surveying - S.K.Husain, M.S Nagrg.
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6433 STRUCTURAL MECHANICS T P C
3 3 4

AIMS

-To enable to apply the knowledge of scientific principles to problems of a mechanical nature.
-To develop an understanding of mechanical properties of materials.

-To assist in applying mathematical and geometrical calculations to the analysis of statically
determinate beams.

SHORT DESCRIPTION

Mechanical properties of materials; Work, power and energy; Laws of forces; Moment; Friction;
Center of gravity; Moment of inertia; Torsion on circular shaft; Shear force and Bending
moment.

DETAIL DESCRIPTION

Theory:

1. MECHANICAL PROPERTIES OF MATERIALS

1.0 Understand the important aspects of mechanical properties of materials.

1.1 Explain the necessity to know about the mechanical properties of materials.
1.2 Define the following terms:
a. Stress, tensile stress, compressive stress, shear stress.
b. Strain, tensile strain, compressive strain, shear strain,
c. Hooke’s law, modulus of elasticity and modulus of rigidity.
1.3 Explain stress-strain diagram of mild steel and concrete.
1.4 State the meaning of the followings:
a. Elasticity, proportional limit, yield point, ultimate stress, breaking stress, proof stress,
working stress and factor of safety.
b. Strength, stiffness, toughness, ductility, malleability, brittleness, creep, fatigue failure,
resilience, modulus of resilience, thermal stress in simple bar and poisons ratio.
1.5 Compute stress, strain, modulus of elasticity and modulus of rigidity.
1.6 Solve problems involving resilience, thermal stress and poisons ratio.
1.7 Compute stress develop in composite bar under tension and compression.

2.  WORK, POWER AND ENERGY
2.0 Understand about the aspects of work, power and energy.

2.1 Define the following terms:

a. workb. power Cc. energy
2.2 Specify the units of the followings:
a. workb. power Cc. energy

2.3 Describe work done in rotation and represent by area.
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2.4 Mention the different kinds of energy.
2.5 Explain the relations of potential energy and kinetic energy.
2.6 Solve problems involving work, power and energy.

3.  LAWS OF FORCES
3.0 Understand the concept of laws of forces.

3.1 Explain the laws of forces.
3.2 Define the following terms:
a. force; b. coplanar force; c. non-coplanar force; d. concurrent force; e. resultant

force.
3.3 Mention the parallelogram laws of forces.
3.4 State the meaning of composition and resolution of forces.
3.5 Compute the resultant force of -

a. Triangle of forces

b. Polygon of forces

c. Converse law of triangle and polygon laws of forces graphically.
3.6 Explain Lami’s theorem.
3.7 Solve problems on Lami’s theorem.

4. MOMENT
4.0 Understand the aspects of moment of forces.

4.1 Define the term moment (analytically and graphically).
4.2 Differentiate moment with force.

4.3 Explain Varigon’s principle of moment.

4.4 Distinguish like and unlike parallel forces.

4.5 State the meaning of couple.

4.6 Mention the properties of couple.

4.7 Solve problems on moment of couple.

5. FRICTION

5.0 Understand the concept of frictional forces.

5.1 State the meaning of friction and static & dynamic friction.
5.2 Mention the laws of static friction.

5.3 Explain angle of friction and co-efficient of friction.

5.4 Compute friction of a body on horizontal planes.

5.5 Compute friction of a body on inclined planes.

5.6 Compute frictional force acting on a ladder.

6. CENTER OF GRAVITY

6.0 Understand the aspects of center of gravity.
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6.1 Explain the terms: centroid and center of gravity.
6.2 State the axis of symmetry.
6.3 Compute the center of gravity by the method of moment of the following sections:
a. rectangular
b. circular
c. semi-circular
d. hollow
e. | -shaped
f. T -shaped
g. L -shaped.

7. MOMENT OF INERTIA
7.0 Understand the concept of moment of inertia.

7.1 State 1st and 2nd moment of area.
7.2 Explain the meaning of radius of gyration.
7.3 Mention the theorems of moment of inertia.
7.4 Compute the moment of inertia of plane area about any axis of the following sections:

a. rectangular

b. circular

c. semi-circular

d. hollow

e. | -shaped

f. T -shaped

g. L -shaped.

8. TORSION ON CICULAR SHAFT
8.0 Understand the aspects of torsion on solid and hollow circular shaft.

8.1 State about the laws of motions.

8.2 Explain the term circular motion.

8.3 Define the terms: torsion and torsion stress.

8.4 Mention the assumptions of torsion stress.

8.5 Find the relation between torsion stress and strain.

8.6 Express the derivation of the formula for finding torque.

8.7 Determine the relations among torsion, horse power and velocity of shaft.
8.8 Solve problems involving torsion.

9. SHEAR FORCE AND BENDING MOMENT
9.0 Understand about the shear force (SF) and bending moment (BM).

9.1 Define the term beam.
9.2 List different kinds of beams.



9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.1

18

State the meaning of load.

Mention various kinds of load on beams.

State the meaning of shear force and bending moment.

Differentiate between shear force and bending moment.

Mention the sign conventions of shear force and bending moment.

List the characteristics of shear force and bending moment diagram.

Draw SF and BM diagram of cantilever beams with point load, distributed load and both.
0 Draw SF and BM diagram of simply supported beams with point load, distributed load and

both.
Practical:
1. Determine the compressive stress of a timber specimen.
2. Draw stress-strain curve of mild steel with test results.
3. Determine the hardness of mild steel plate.
4. Determine the stiffness of mild steel plate.
5. Determine the brittleness of cast iron.
6. Show the resultant of force by using the force board.
7. Prove the Lami’s theorem by using the force board.
8. Determine the co-efficient of friction of timber, concrete and mild steel.
9. Determine reactions of a beam by using spring balance.
REFERENCE BOOKS
1. Structural Mechanics -0W Morgan and D T Williams
2. Structural Mechanics - Singer / Popov
3. Mechanics of Materials -0Philip Gustave Laurson and Williams Junkin Cox
4. Structural Mechanics - A. K. Upadhyay Published by SK Kateria & Sons, India.
SK Kataria& Sons
5 Applied Mechanics - A. K. Upadhyay
e Introduction
e Laws of Forces
e Moment
e Friction
e Centre of Gravity
e Moment of Inertia
e Laws of Motion
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6 Structural Mechanics- A. K. Upadhyay

Properties of Materials

Stresses and strains

Shear Force and Bending Moment
Centre of Gravity

Moment of Inertia

Bending and Shear Stresses
Slope and Deflection

Column and Struts

Combined Direct and Bending Stress
Analysis of Trusses

Experiments
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5931 MATHEMATICS - il T P C
3 3 4

AIMS

o To make understand the basic concept and techniques of composition and resolution of
vectors and computing the resultant of vectors.

o To enable to use the knowledge of gradient of a straight line in finding speed,
acceleration etc.

o To enable to use the knowledge of conic in finding the girder of a railway bridge, cable
of a suspension bridge and maximum height of an arch.

o To provide ability to apply the knowledge of differential calculus in solving problem
like slope, gradient of acurve, velocity, acceleration, rate of flow of liquid etc.

o To enable to apply the process of integration in solving practical problems like
calculation of area of aregular figure in two dimensions and volume of regular solids
of different shapes.

SHORT DESCRIPTION

Vector : Addition and subtraction, dot and cross product.

Co-ordinate Geometry : Co-ordinates of a point, locus and its equation, straight lines,

circles and conic.

Differential Calculus : Function and limit of a function, differentiation with the help

of limit, differentiation of functions, geometrical interpretation

of % successive differentiation and Leibnitz theorem, partial

differentiation.

Integral Calculus . Fundamental integrals, integration by substitutions,
integration by parts, integration by partial fraction, definite
integrals.

DETAIL DESCRIPTION

Vector
1 Apply the theorems of vector algebra.

11 Define scalar and vector.
12 Explain null vector, free vector, like vector, equa vector, collinear vector, unit
vector, position vector, addition and subtraction of vectors, linear combination,
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14
15
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direction cosines and direction ratios, dependent and independent vectors,
scalar fields and vector field.

Prove the laws of vector algebra.

Resolve avector in space along three mutually perpendicular directions

solve problems involving addition and subtraction of vectors.

Apply the concept of dot product and cross product of vectors.

21
22
23
24
25
2.6

Define dot product and cross product of vectors.

Interpret dot product and cross product of vector geometrically.

Deduce the condition of parallelism and perpendicularity of two vectors.
Prove the distributive law of dot product and cross product of vector.
Explain the scalar triple product and vector triple product.

Solve problems involving dot product and cross product.

CO-ORDINATE GEOMETRY

3

Apply the concept of co-ordinates to find lengths and areas.

31
3.2
3.3
34

35
3.6

Explain the co-ordinates of apoint.

State different types of co-ordinates of a point.

Find the distance between two points (X, y1) and (X2, Y2 ).

Find the co-ordinates of a point which divides the straight line joining two
pointsin certain ratio.

Find the area of atriangle whose vertices are given.

Solve problems related to co-ordinates of points and distance formula.

Apply the concept of locus.

4.1
4.2
43

Define locus of a point.
Find the locus of a point.
Solve problems for finding locus of a point under certain conditions.

Apply the equation of straight lines in calculating various parameter.

51
52
53

54
55

Describe the equation x=a and y=b and slope of a straight line.

Find the slope of a straight line passing through two point (Xs, y1,) and (X2, y2).
Find the equation of straight lines:

i) Point slope form.

i) Slope intercept form.
iii) Two points form.

iv) Intercept form.

V) Perpendicular form.

Find the point of intersection of two given straight lines.
Find the angle between two given straight lines.
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5.6 Find the condition of parallelism and perpendicularity of two given straight
lines.
5.7 Find the distances of a point from aline.

Apply the equations of circle, tangent and normal in solving problems.
6.1 Define circle, center and radius .
6.2 Find the equation of acirclein the form:

|) XZ + y2 :a2

i) (x—h)?+(y-k)?=a®

i)  x?+y?+2gx + 2fy + c=0

6.3 Find the equation of a circle described on the line joining (X, y1) and (X2, y2).
6.4 Define tangent and normal.

6.5 Find the condition that a straight line may touch acircle.

6.6 Find the equations of tangent and normal to acircle at any point.

6.7 Solve the problems related to equations of circle, tangent and normal.

Understand conic or conic sections.

7.1 Define conic, focus, directrix and eccentricity.

7.2 Find the equations of parabola, ellipse and hyperbola.

7.3 Solve problems related to parabola, ellipse and hyperbola.

DIFFERENTIAL CALCULUS
FUNCTION AND LIMIT

Understand the concept of functions and limits.

8.1 Define constant, variable, function, domain, range and continuity of a
function.

8.2 Define limit of afunction

8.3 Distinguish between f(x) and f(a).

84  Esablish i) lim >~ =1

x—>0

i) lim =X =g

x—0

Understand differential co-efficient and differentiation.
9.1 Define differential co-efficient in the form of

dy : f(x+h)-f(x)

x - IIm h
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h— 0

9.2 Find the differential co-efficient of algebraic and trigonometrical functions
from first principle.

10. Apply the concept of differentiation.
10.1  Statetheformulae for differentiation:
i) sum or difference
i) product
iii) quotient
iv) function of function
V) logarithmic function
Find the differential co-efficient using the sum or difference formula,
product formula and quotient formula.
10.2  Find the differential co-efficient function of function and logarithmic
function.
. . dy
11. Apply the concept of geometrical meaning of dx
111  Interpret g\;, geometrically.
112 Explaing})f under different conditions
11.3  Solvethe problems of the type:
A circular plate of metal expands by heat so that its radius increases at the rate
of 0.01 cm per second. At what rate is the area increasing when the radiusis 700 cm ?
12 Use Leibnitz’s theorem to solve the problems of successive differentiation.
12.1  Find 2nd, 3rd and 4th derivatives of afunction and hencefind n-th derivatives.
12.2  ExpressLeibnitz'stheorem
12.3  Solvethe problems of successive differentiation and Leibnitz’'s theorem.
13 Understand partial differentiation.
13.1  Define partial derivatives.
13.2  State formulafor total differential.
13.3  Stateformulaefor partial differentiation of implicit function and homogenous
function.
134  State Euler's theorem on homogeneous function.
135 Solvethe problems of partial derivatives.
INTEGRAL CALCULUS
14 Apply fundamental indefinite integrals in solving problems.

141  Explain the concept of integration and constant of integration.
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142
14.3

144
145

24

State fundamental and standard integrals.

Write down formulae for:

i) Integration of algebraic sum.

ii) Integration of the product of a constant and afunction.

Integrate by method of substitution, integrate by parts and by partial fractions.
Solve problems of indefinite integration.

Apply the concept of definite integrals.

151
15.2
153

Explain definite integration.
b
Interpret geometrically the meaning of j f(xbx
a
Solve problems of the following types:
z isin™ x)2
N o
i) IO COoS” xdx i) IO—W dx

P* =Practical continuous assessment
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OBJECTIVES
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CHEMISTRY T P C
3 4

® To provide the students a background of basic science required for understanding
technology subjects.

® To develop aworking knowledge of common engineering and industrial materials including
physical and chemical properties and to enable to determine through experiments the
properties of such materials.

® To develop a basic knowledge and concept of chemical reactions of common engineering
and industrial materials.

® To develop through experiments the understanding of fundamental scientific concept which
will provide a common base for further studies in science and technology.

SHORT DESCRIPTION
Role of Chemistry in the field of engineering and technology; Matter and its changes, Symbol,
valency and chemical equations; Different types of chemical reactions; Catalyst and Catalysis;
Acid, Base and Sdlt; Properties of gases; Dalton atomic theory; Avogadro’s hypothesis; Laws of
chemical equivalent; Atomic Mass and molecular mass; Atomic structure; Quantum numbers;
Periodic table; Oxidation & Reduction; Chemical bond; Electrolytic conductance and
eectrolysis; Acid base equilibria; Water; Metals; Concept of Organic Chemistry; Aliphatic
Hydrocarbon and Alcohols.

DETAIL DESCRIPTION
Theory :MATTER AND ITS CHANGES

1 Symbol, Valency & Chemical Equation
11 Define matter, element, compound, mixtures, solutions and suspensions.
12 Distinguish between, " atoms and molecules’, "physical change and chemical
change”, " exothermic and endothermic changes and reactions”.
13 Identify exothermic and endothermic reactions from a given list of reactions.
14 Define symbol and formula, valency of elements and radicals.
15 Discuss the variations of vaency with examples.
16 Define active and latent valency.
17 Define chemical equation .
18 Explain the full meaning of a given chemical equation.
DIFFERENT TYPES OF CHEMICAL REACTIONS , CATALIST & CATALYSIS
2 Understand the concept of chemical reactions.
21 Define chemical reaction.
2.2 Name the methods of bringing about chemical reaction.
2.3 Give examples of different types of chemical reactions with suitable examples.
24 Define catalysisand catalyst.
25 Mention different types of catalyst with examples.
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2.6 List five uses of catalystsin industries.
ACID, BASE & SALT
3 Understand acid, base and salt.
31 Define acid, base and salt.
3.2 List five properties of acid, base and salt.
3.3 Classify salts according to their chemical properties.
34 Explain basicity of an acid and acidity of a base.
STATES OF MATTER
4 Understand properties of gases.
4.1 I dentify the basic properties of gases.
4.2 Define Boylslaw & Charlslaw, absolute temperature S.T. P/N.T.P
4.3 Deduse the relationship between pressure, volume and temperature of a gas to
establish Boyle's Law, Charle’ s law and the law of pressure.
44 Combine the gas laws to establish the gas equation.
45 Establish the partial pressure of mixed gases using Daton’s law of partia
pressure.
4.6 Solve problemsin relation to pressure, volume, temperature and partial pressure
of amixture of gases.
DALTON'S ATOMIC THEORY & AVOGADRO'S HYPOTHESIS
5 Understand Dalton's atomic theory & Avogadro's hypothesis
51 List the four postulates of Dalton's atomic theory.
5.2 Explain at least five limitations of Dalton’s atomic theory.
5.3 State Avogadro's hypothesis.

5.4 Explain Avogadro's constant.

55 Explain five applications of Avogadro's hypothesisin Chemistry.

5.6 Solve problems using the knowledge of Avogadro's hypothesis.
6 Understand chemical equivalent , Atomic & molecular Mass.

6.1 Define the chemical equivalent of an element, a compound, aradical,
an acid an alkali and a salt.
6.2 Explain the variationsin chemical equivalent of an element.
6.3 Define atomic mass and molecular Mass.
6.4 Establish arelationship among chemical equivalent, valency and atomic Mass.
6.5 Solve problems to find out atomic Mass, chemical equivalent and valency.
7 Understand the modern concept of atomic structure.
7.1 State the fundamental particles of atom.
7.2 Explain the following terms:
i) Atomic number ii) Isotopes iii) Isobar iv) Gram-atom
v) Mass Number and vi) Gram molecular Mass, vii) Moleviii) SO tone.
7.3 Describe Rutherford's and Bohr's atomic model.
8 Understand the quantum numbers.
8.1 Define quantum numbers .
8.2 Explain the significance of the following quantum numbers:
i) Principal quantum number
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11

12

13

14

15
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ii) Subsidiary quantum number
iii) Magnetic quantum number
iv) Spin quantum number
8.3 Explain the Pauli's exclusion principle.
84 Explain the probahility distribution of electrons round the nucleus.
85 Define orbit and orbital.
Understand the modern periodic table.
9.1 State the periodic law of elements.
9.2 Describe the modern long periodic table.
9.3 Explain the limitations of periodic table.
94 Givethe Name of IA, VII-A and Zero group elements.
Understand oxidation and reduction.

10.1 Explain the modern concepts of oxidation and reduction with examples.
10.2 Explain "oxidizing agent" and "reducing agents " with examples.
10.3 Explain the oxidation and reduction takes place simultaneously.

10.4 Explain the oxidation number and oxidation state.
105 Write the oxidation number of an element from its compounds.
Understand the modern concept of chemical bonds.
111 Define chemical bond.
11.2 List the different types of bonds.
11.3 Explain the modern concept of ionic bonds .
11.4 Explain the co-valent bonds, co-ordinate bond, Sigma bond, Pie bond.
Understand the fundamentals of electrolysis.
12.1  Defineelectrolysis.
12.2  Differentiate between electrical conductor and electrolyte.
12.3  Explain the process of electrolysis.
124  Explain Faraday's |laws of electrolysis.
125 Listat least four Industrial applications of electrolysis.
Understand pH value, Acidimetry and Alkalimetry.
13.1  Define pH, acidimetry and alkalimetry.
13.2 Explain pH scale and its uses.
13.3  Explain acid base titration.
134  Explain the method of preparation of normal solutions.
13.5 Define of indicators and their uses.
13.6  Explain buffer solutions and their working mechanism.
Understand oxides and hydroxides.
14.1  Define oxide and hydroxide.
14.2  Describe the classification of oxides and hydroxides.
14.3  Explain different types of oxides and hydroxides with examples.
Understand the chemical process involved in water treatment.
15.1  Distinguish between hard water and soft water.
15.2  Differentiate between temporary and permanent hardness of water.
15.3 List at least three disadvantages and three advantages of using hard water.
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15.4 Describe the Permutit process of softening hard water by explaining the
reactions that take place.

155 Explaintheion exchange resin process of softening water.

156  Describe chemical tests of water.

16 Understand the extraction and refining process for Iron, Copper, Zinc and
Aluminum.
16.1 Compare the properties of metal and non-metal.
162  Define (i) ores(ii) roagting (iii) cacination (iv) smdting (v) dloy (vi) dag, (vii) Flux.
16.3  Givenamesand formulae of important ores of Iron, Copper, Aluminumand Zinc.
16.4  Describe the manufacturing process of iron and copper from its ore.
16,5 Comparethe propertiesof (i) Cast Iron (ii) iron (iii) Steel (iv) Wrought Iron.
17 Understand the concept of Organic Chemistry and organic compounds.
171 Define Organic Chemistry.
17.2 Distinguish between organic and inorganic compounds.
17.3 Explain homologous series of organic compounds.
17.4 List the molecular and structural formulae of methane, ethane, propane and
butane.
175 Explain functional groups of organic compounds.
18 Understand the aliphatic hydrocarbons and the alcohols.
18.1 Define hydrocarbon, saturated and unsaturated hydrocarbons.
18.2 Define alkane, akene and alkynes.
18.3 Explain commons system, derived system and IUPAC system of
nomenclature of organic compounds.
184 Define Alcohals.
185 Explain the classification of alcohol.
18.6 Define the term Enzyme, Fermentation, De-carboxilation, Power Alcohol,
Absolute Alcohol .
PRACTICAL ;
OBSERVATION AND MEASUREMENT
1.  Measurethe pH value of unknown solutions to classify them as neutral , acidic or akalis.
2. Prepare adecinormal solution of sodium carbonate.
3.  Determine the unknown strength of an acid. Solve by a standard akalis solution with a

suitable indicator.

QUALITATIVE ANALYSIS OF KNOWN SALTS

4,

5.

6.

Perform test tube tests for the known salt samples Copper salt, Iron salt, Lead salt,
Aluminum salt, Ammonium salt, etc.

Perform charcoal oxidation and reduction test for the different salt e.g. such as Lead salt,
Copper sdt, Iron salt, Calcium salt, etc.

Perform tests to detect unknown basic radicals e.g. Lead, Copper, Iron Calcium, Zinc,
Aluminium, Ammonium and Sodium.

Perform teststo detect unknown acid radicas eg. chloride, nitrate, carbonate and sulphate
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5812 PHYSICAL EDUCATION AND LIFE SKILL DEVELOPMENT
T P
0 2

=0

OBJECTIVES

e To enhance body fitness.

e To makeaware of first aid procedure.

e To acquaint with the common games and sports.
e Todevelop life skill

SHORT DESCRIPTION
Warming up; Yoga, Muscle developing with equipment; First aid; Games & sports; life skill
development.

DETAIL DESCRIPTION
1. National Anthem and Assembly
11 Make assembly
12 Recitation of national anthem
1.3 National anthem in music
2. Warming up
11 General Warming-up :
Head rotation, Hand rotation, Side twisting, Toe touching, Hip rotation, Keen
twisting, Ankle twisting, Push up & Sit up.
12 Squad Drrill :
Line, File, Attention, Stand at easy, Stand easy, Left turn, Right turn, About
turn, Mark time, Quick march, Right whedl, Left wheel, Open order march &
Closed order march.
13 Specific warming up :
Legs raising one by one, Legs raising in slanting position, Knee bending and
nose touching, Heels raising, Toestouching & Laying position.
14 Mass Physical Exercise (Free hand) :
Hand raising, Side twisting, Front & back bending, Front curl, Straight arms
curl two hands, Hands raising overhead and Push up & Push down.
3. Yoga
31 Dhyanasan : Shabasan, Padmasan, Gomukhasan, Sharbangasan, Shirshsan
3.2 Shasthyasan : Halasan, Matshasan, Paban Muktasan, Ustrasan
4, Muscle Developing with equipment
41 Damball : Front curl, Hand sidewise stretching, Arms raising overhead.
4.2 Barball : Front press, Leg press, Rowing motion with leverage bar.
4.3 Rope climbing : Straight way climbing, Leg raising climbing.
4.3 Horizontal bar : Chinning the bar front grip, Chinning the bar wide back grip.
4.4 Jogging Machine : Slow, medium, and fast running
4.5 Rowing Machine :
5. Show skill on conversation on day to day life



10.

11.

12.

13.

51 Today’'s Market price
5.2  Fedtivals(religious festivals, National festivals)
5.3  Celebration of National days
54 Aimof life
5.5  Visited historical places/sites
Human relation
6.1  Family relation
6.2 Relation with neighbor
6.3 Humanitarian Service
6.4 Service for handicapped (intelligent, physical, social etc.)
6.5 Service for orphan / Patient
Vote of appreciation
7.1 About dress
7.2 For good work
7.3 For good result
7.4 For good news
Telephone conversation
8.1 Use of telephone
8.2 Courtesy for using telephone
8.3 Receiving and sending massages through telephone
84 Presenting the gist
Stress Management
9.1 Habit to be a man of humor
9.2 Positive thinking
9.3 Habit to changing thinking
Time Management
10.1 Determine essential time for atask
10.2 Determine delay and unexpected time
10.3 Determinetime for daily activities
10.4 Planfor daily activities
Interview Technique
11.1 Mental preparation to face an interview
11.2  Selection of dressfor interview
11.3  Introducing himself/herself to the interviewer
11.4  Coping interview
Team work
121  Organized ateam
12.2  Selection of team leader
12.3 Distribution to the task to the members
12.4  Accepting opinion of team members
125 Completion of task asateam
Social work
13.1 Treeplantation

13.2 Community service (Sanitation, pure drinking water, social culture etc.)



