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I. RATIONALE

Surveying is generally used to make land maps and boundaries. The development of engineering survey is the basic
foundation to ensure the quality of the project, because it can provide accurate data for the subsequent construction.
Surveying is involved in everything right from accurately drawing boundaries between private and public land, to
inspecting bridges and other critical infrastructure. Without surveying, the placement, security, and safety of
projects cannot be assured. Therefore, the students are required to develop such competency to carry out the given
type of survey using relevant equipment's so as to prepare the plan to interpret the information to take the
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appropriate decisions. This course will help the students in achieving in above mentioned goal.

II. INDUSTRY/EMPLOYER EXPECTED OUTCOME
Prepare plans and Contour maps using Surveying Equipment’s and Techniques.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

e COL1 - Suggest relevant type of survey required for the given situation.
¢ CO2 - Undertake cross staff and compass survey for the given field
¢ CO3 - Undertake survey using Theodolite for preparing a plan of the given terrain.

e COS - Prepare the plan using Plane Table Surveying to locate relevant details.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

CO4 - Determine Reduced Level to prepare Contour maps for the given type of terrain

Learning Scheme Assessment Scheme
Actual
Contact Theor Based;{ L be Based on
Coursel (. ceTitle |Abbr| COUrse (Hrs/Week Credits| P j SE | Total
Code Category/s| SLH{NLH aper Practical ota
Duration FA-ISA Marks|
CL|TL|LL TH | TH Total | FA-PR | SA-PR | SLA
Max|Max|Max|Min|Max{MinMax|Min|Max|Min
312339(SURVEYING [SUY SEC 3 41 1 8 4 3 30 | 70 |100| 40 [ 25 [ 10 |50#| 20| 25 | 10| 200
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9/26/24, 10:30 AM
SURVEYING

312339-SURVEYING

Course Code : 312339

Total IKS Hrs for Sem. : 1 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

land.

Topographical survey, Route survey,
Reconnaissance survey.
1.3 Conventional sign and symbols

Sr.No Theory Learning Outcomes Learning content mapped with Theory i‘:%‘gr(;si:d
’ (TLO's)aligned to CO's. Learning Outcomes (TLO's) and CO's. 18
Pedagogies.
Unit - I Overview and Classification of
. . 5 Surveying
s, ol Explaln 0 e 1.1 Surveying: Introduction, Purpose, use .
of surveying. nd Principl Demonstration
TLO 1.2 Classify the survey based on . CIpes. . . Assignment
) 1.2 Types of surveying- Primary and .
purpose, instruments used and nature of . . . Video
1 Secondary classification, Plane, Geodetic, 3
field. Cadastral. Hvd hic. Phot ) Demonstrations
TLO 1.3 Use the conventional sign and adastral, Hydarographic, PhOIOEIAMMENY | oy a1k _Board
. . Aerial, Layout survey, Control survey, .
symbols for preparing the plan of a given Presentations
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312339-SURVEYING

SURVEYING Course Code : 312339
Sr.No Theory Learning Outcomes Learning content mapped with Theory illgagr(:itlfd
| (TLO's)aligned to CO's. Learning Outcomes (TLO's) and CO's. P .g
edagogies.
Unit - II Cross Staff and Compass
Surveying
2.1 Linear Measurement Instruments:
Metric Chain, Tapes, Arrow, Ranging rod,
Open cross staff (IKS)
2.2 Chain survey Station, Base line, Check
TLO 2.1 Describe the procedure of finding | line, Tie line, Offset, Tie station, Types of
the distance between two given inter-visible| offsets: Perpendicular and Oblique
and invisible survey stations. 2.3 Ranging: Direct and Indirect Ranging.
TLO 2.2 Explain the given Survey line and | 2.4 Area Calculations of field by cross staff]
survey station used in survey. (Numerical problems) Dematiration
TLO 2.3 Explain the methods of ranging. 2.5 Compass Traversing: open, closed. Chalk-Board
TLO 2.4 Calculate the area of open field 2.6 Technical Terms: Geographic/True 4 od
. . . . S Hands-on
using chain and cross staff survey. Magnetic and Arbitrary Meridians and Collaborati
TLO 2.5 Define Geographic/True Magnetic | Bearings, Meridian and Bearing, le(e)lrnin Ve
2 | and Arbitrary Meridians and Bearings, 2.7 Whole Circle Bearing System and arning
.. . : . Video
Meridian and Bearing, Reduced Bearing System . Numerical on Demonstration
TLO 2.6 Convert the Whole circle bearing | conversion of given bearing to another Me dol SHatons
to reduced bearing system and vise versa bearing (from one form to another), Fore D omen N
TLO 2.7 Calculate internal and external Bearing and Back Bearing, Preese(;l t: tions
angle from bearing of line 2.8 Calculation of internal and external
TLO 2.8 Determine the correct bearing angles from bearings at a station.
from given Data 2.9 Components of Prismatic Compass and
TLO 2.9 Apply Bowditch's rule to complete| their Functions (No sketch) Temporary
the traverse of given land adjustments and observing bearings
2.10 Local attraction, Methods of
correction of observed bearings-Correction
at station and correction to included angles
2.11 Methods of plotting a traverse and
closing error, Graphical adjustment of
closing error.
TLO 3.1 Explain the given components of a| Unit - III Theodolite Surveying
transit Theodolite. 3.1 Types and uses of Theodolite;
TLO 3.2 Explain the relationship between | Component parts of transit Theodolite and
the given fundamental axis of theodolite their functions, Reading the Vernier of
along with typical characteristics transit Theodolite
TLO 3.3 Describe the procedure to measure| 3.2 Technical terms- Swinging, Transiting, Model
the horizontal Angle using Theodolite for | Face left, Face right .

. . . . . Demonstration
the given situation. 3.3 Fundamental axes of transit Theodolite Chalk-Board
TLO 3.4 Describe the procedure to measure| and their relationship AT

. X . : . Hands-on
vertical angles using Theodolite for the 3.4 Temporary adjustment of transit :
. i - Collaborative
given situation. Theodolite learnin
TLO 3.5 Compute Latitude, Departure, 3.5 Measurement of horizontal angle- 5 -
3 i . . » Video
Consecutive co ordinates. Independent Direct and Repetition method, Errors !

3 . .. .. Demonstrations
coordinates from the data given. eliminated by method of repetition Site/Tndust
TLO 3.6 Determine the type of traverse by | 3.6 Measurement of vertical Angle Viseit ustry
undertaking relevant check in the given 3.7 Theodolite traversing by included

o . Case Study
situation. angle method and deflection angle method Dethonstratidh
TLO 3.7 Calculate the bearing from given | 3.8 Checks for open and closed traverse, .

. . Presentations
angles. Calculations of bearing from angles
TLO 3.8 Apply Bowditch’s rule along with | 3.9 Traverse computation-Latitude,
Transit rule to balance the traverse for a Departure, Consecutive coordinates,
given data. independent coordinates, Balancing the
TLO 3.9 Prepare Gale’s Traverse table for | traverse by Bowditch’s rule and Transit
the given data. rule, Gale’s Traverse table computation
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9/26/24, 10:30 AM

312339-SURVEYING

SURVEYING Course Code : 312339
Sr.No Theory Learning Outcomes Learning content mapped with Theory iuegagr(:ifg
(TLO's)aligned to CO's. Learning Outcomes (TLO's) and CO's. P .
edagogies.
Unit - IV Levelling and Contouring
4.1 Terminologies: Level surfaces, level
line, Horizontal and vertical surfaces,
Datum, Bench Marks- GTS, Permanent,
Arbitrary and Temporary, Reduced Level,
Line of collimation, Back sight, Fore sight,
TLO 4.1 Explain the terms Level surfaces, | intermediate sight, Change point, Height of]
level line, Horizontal and vertical surfaces, | instruments
Datum, Bench Marks- GTS, Permanent, 4.2 Types of levels: Dumpy, Auto level,
Arbitrary and Temporary, Reduced Level, | Digital level, Fundamental axis of Dumpy
Line of collimation, Back sight, Fore sight, | Level . Temporary adjustments of Level. Model
intermediate sight, Change point, Height of | 4.3 Types of Levelling Staffs: Self-reading .
. Demonstration
instruments staff and Target staff. Video
TLO 4.2 Explain the Construction of given | 4.4 Reduced level by Height of Instrument .
) . S ; Demonstrations
levelling equipment with its silent features. | method and Rise and Fall Method Chalk-Board
4 TLO 4.3 Explain the temporary adjustments| 4.5 Find the R.L. by Height of Instrument Hands-on
of dumpy level. method with necessary checks (only Collaborative
TLO 4.4 Calculate Reduced Level of the Numerical question should be ask and no .
; . ; . learning
given station using relevant method of theory question). Pres R
surveying. 4.6 Find the R.L by Rise and Fall method Demotisto
TLO 4.5 Justify the relevant types of with necessary checks. (only Numerical Case Stud
levelling with examples. question should be ask and no theory Y
TLO 4.6 Interpret the contour maps for the | question).
given type of topography. 4.7 Types of Leveling : Simple,
TLO 4.7 Describe the characteristics of Differential, Fly, Profile and Reciprocal
contours for the given terrain. Levelling
4.8 Contour, contour interval, horizontal
equivalent.
4.9 Contour maps: Characteristics and uses
of Contour maps
4.10 Methods of Locating Contour: Direct
and Indirect
Unit - V Plane Table Surveying
5.1 Principle of plane table survey. Model
TLO 5.1 Explain the functions and use of | 5.2 Accessories of plane table and their Demonstration
the given type of accessories of a plane use, Telescopic alidade. Presentations
table. 5.3 Setting of plane table; Orientation of | Chalk-Board
5 | TLO 5.2 Describe the method of orienting | plane table - Back sighting and Magnetic | Collaborative
the plane table in a given situation. meridian method learning
TLO 5.3 Select the relevant method of 5.4 Methods of plane table surveys- Hands-on
plane tabling for a given situation. Radiation, Intersection and Traversing. Demonstration
5.5 Merits and demerits of plane table Case Study
survey.

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Sr | Laboratory Experiment / Practical Titles / | Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
” .
LLO 1.1 Find the distance between two : Meagqre 1S QR 55 b T e ol
. . - . 1 | intervisible survey stations using chain, tape 2 CO2
given inter-visible points. :
and ranging rods.
LLO 2.1 Undertake chain and cross staff *Determine area of open field using chain
. 2 2 CcO2
survey for the given plot and cross staff survey.
LLO 3.1 Calculate area of irregular plot Determine area of irregular field using
. 3 . . 2 CcO2
from given plan of plot Digital Planimeter
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9/26/24, 10:30 AM

312339-SURVEYING

SURVEYING Course Code : 312339
Practical / Tutorial / Laboratory Sr | Laboratory Experiment / Practical Titles / | Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
* - -
180 4.1 Msmaine bdfring nsing Measure Fore Bearing and Bac?k Beqrmg Qf
] ; 4 | survey lines of open traverse using Prismatic 2 CO2
Prismatic Compass
Compass
. *Measure Fore Bearing and back bearing of
LIfO 5'1 pLeDare trayerse Uge 5 | aclosed traverse of 5 to 6 sides and correct 4 CO2
Prismatic Compass . .
the bearings and included angles.
LLO 6.1 Use transit theodolite to . . .
. . Measure Horizontal angle by using Transit
measure Horizontal angle by Direct 6 . . 2 CO3
Theodolite by Direct Method
Method.
5 e Use. fransit tpodo el *Measure Horizontal angle by using Transit
measure Horizontal angle by method of | 7 . - 4 COo3
Renetiti Theodolite by method of Repetition
epetition
LLO 8.1 Use transit theodolite to 3 *Measure vertical angle using Transit 4 CO3
measure Vertical angle Theodolite
* - -
LLO 9.1 Prepare traverse using Transit Us:e eI Gy O.u‘? g vey CO2
. 9 | Project for closed traverse for minimum 5 6
Theodolite . CO3
sides (Compulsory).
LLO 10.1 Undertake differential leveling
by Height of instrument method using 10 *Determine Reduced Level by Height of 4 CO4
dumpy level/Auto Level and leveling Instrument Method
staff.
LLO. oI} i .22 d1ffer§ gl leveling *Determine Reduced Level by Rise and Fall
by Rise and fall method using dumpy 11 Method 4 CO4
level/Auto Level and leveling staff. ctho
LLO 12.1 Undertake fly leveling with % . .
double check using dumpy level/ Auto | 12 sy AL (D Oue s Sl 2 CO4
. work
level and leveling staff
*Profile leveling and cross-sectioning for a
HUOTS, l-Perfom‘q e pr.oﬁle ane 13 | road length of 300 m with cross-section at 20 6 CO4
cross section of given terrain .
m interval. (Compulsory).
LLO 14.1 Undertake differential Undertake differential leveling by using
. 3 . 14| dumpy level/Auto Level and leveling staff 4 CO4
levelling operation for agriculture land . e .
for Installation of irrigation pipelines
LLO 15.1 Conduct block contouring for Prepare Contour Plan/map using Block
the area of 40m x 40m to draw its 15 | Contouring for the area of 40m x 40m to 4 CO4
contour plan draw its contour plan
*Plotting contour map using block
LLO 16.1 Prepare Contour 16 contouring method for a area of 100m x 6 CO4
Plan/map using block contouring method 100m with grid of 10m x 10m for given land
parcel. (Compulsory).
LLO 17.1 plotting contour map using
block contouring method for 10 Are 17 Prepzflre antour oo O 009“01 2 CO4
Aot farming using block contouring method
griculture land.
RO 1 Siligggplangtable survey to . *Prepare plans and locate details by using
prepare plan and locate details by using | 18 Radiation Method 2 CO5
Radiation Method. '
RLO 18 dRatblangtable Survey to *Prepare plans and locate details by
prepare plans and locate details by 19 . 2 CO5
. Intersection Method
Intersection Method
LLO 20.1 Use plane table survey to « .
prepare plans locate details by 20 TIPS TS TRy Pledn @ 4 CO5

Traversing Method

Surveying
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9/26/24, 10:30 AM

312339-SURVEYING

SURVEYING Course Code : 312339
Practical / Tutorial / Laboratory Sr | Laboratory Experiment / Practical Titles / | Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO 21.1 Use plane table survey to
prepare plans plan to establish plant 21 | Prepare plan to establish plant nursery 2 COs5s

nursery

Note : Out of above suggestive LLOs -

e '*' Marked Practicals (LLOs) Are mandatory.
e Minimum 80% of above list of lab experiment are to be performed.
 Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

e Collect the contour maps of different terrains available with various authorities & prepare a report on its

interpretation.

e Determine the RLs of the components of existing structures like Plinth, lintels, chajja, slab, and beam etc
e Collect the information of survey instruments available in the market with their specifications.
e Prepare a flex chart to explain one method of plane tabling.

e Compare Traversing with plane table and compass method

e Perform reconnaissance survey for plotting the alignment of road.
e Observe Topographical maps and interpret the details

e Carry out comparative study of following survey instruments of different make and brands : Auto level and Dumpy

Level

e Collect the map of city /town and calculate the ward wise and total area using digital planimeter.

Assignment

e Explain one method each to measure the distance between points on either side of obstacles in case of following:

River, Lake, Building.

e Set the alignment of proposed road using Theodolite

e Interpret the given contour maps.

e Draw the representative contour maps for the following: Ridge of a mountain, Hillock, Valley, Pond/lake, Gentle

slope, Very Steep Slope, Plain Surface

e Determine the reservoir capacity from a give contour map of reservoir.
e Measure area of small open ground by plane tabling.
e Measure the height of the flag post using Theodolite.
e Determine the reservoir capacity from a give contour map of reservoir.

Note :

acquiring the desired skills.

 If a microproject is assigned, it is expected to be completed as a group activity.

e SLA marks shall be awarded as per the continuous assessment record.

e For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.

e If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

e Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.
e The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

‘Sr.N0| Equipment Name with Broad Specifications

Relevant LLO Number
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9/26/24, 10:30 AM

312339-SURVEYING

SURVEYING Course Code : 312339
Sr.No Equipment Name with Broad Specifications Relevant LLLO Number

Metric Chain made from galvanized mild steel wires 4mm in

1 | dia, brass handles with swivel joints, brass tallies provided at 1,2
every 5 m length of chain - 20 and 30m.
Arrows 400 mm long and made up of good quality hardened

2 : c 1,2
and tempered steel wire of 4 mm in diameter.
Metallic Ranging rods of 2 m length, circular or octagonal in

3 | cross section of 30 mm diameter, Lower shoe of 150 mm 1,2,3,4,5,6,7,8,9,13,14,15,16,17,18,19,20,21
long. Painted in black, white and red stripes of 200 mm each.

4 | Pegs of length 400 mm and c/s area of 50 mm x 50 mm 1,2,3,4,5,6,7,8,9,18,19,20,21
Metallic tape-, Steel tape, Invar, Fiber glass tape satisfying IS

P 1269 (Part 1 and Part 2 ) : 1997 specifications R 1 516,17, 134003
Dumpy level and automatic levels confirming to IS: 9613 —

6 | 1986 with stand and internal focusing telescope of standard 10,11,12,13,14,15,16,17
make.
Leveling staff- 2 m and 4 m, telescopic type confirming to IS

7 | 11961 -1986 or Folding type confirming to IS 1779 (1961), 5 10,11,12,13,14,15,16,17
mm least count

3 Plane table with accessories- Plane and telescopic Alidade, 18.19.20.21
Trough compass, U-fork ,Spirit level. F o

9 Digital planimeter of standard make with Ni Cd batteries and 3
AC Adapters
Prismatic compass confirming to IS 1957-1961 with stand,

10 | made in Gun metal material having diameter of 85-110 mm 4,5
and the least count of 30 minutes.

11 | Twenty Second Transit theodolite with accessories. 6,7,8,9

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification

Table)

. I Aligned Learning R- U- A- Total
Sr.NojUnit Unit Title COs Hours Level | Level | Level | Marks
1 I OVCI’Vl.eW and Classification of co1 4 ) 4 0 6

Surveying
2 | II | Cross Staff and Compass Surveying CO2 10 4 4 6 14
3 | Il | Theodolite Surveying CO3 13 4 4 12 20
4 | IV | Levelling and Contouring CO4 14 2 8 12 22
5 | V | Plane Table Surveying CO5 4 4 4 0 8
Grand Total 45 16 24 30 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

Answer

Summative Assessment (Assessment of Learning)

Pen and Paper Test (Written Test), Practical Exam, Oral Exam

XI. SUGGESTED COS - POS MATRIX FORM

Termwork, Assignment, Microproject (60% Weightage to process and 40% weitage to product), Question and
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312339-SURVEYING

SURVEYING Course Code : 312339
Programme
Specific
Programme Outcomes (POs) Outcomes®
(PSOs)
Course PO-5
¢ ) . . .
Ol(lCC((;IsI;eS PO-1 ](?;asnc G2 PO-3 o4 llfnglgeerl;lg PO-7
ane Design/ oy |Tracuees 10T 1pg 6 project| Life  [PSO-PSO-|PSO-
Discipline |Problem Engineering| Society,
. . |Development . .. [Management| Long 1 2 3
Specific |Analysis . Tools  [Sustainability 5
of Solutions Learning
Knowledge and
Environment
CO1 3 -—-- - -—-- o -—-- 2
CO2 3 3 1 9 1 1 3
CO3 3 3 2 3 1 2 3
CO4 3 3 2 3 1 2 3
CO5 3 2 2 3 1 2 3
Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number
) . Surveying and Levelling | Pune Vidyarthi Gruh Prakashan, Pune;
| Kanetkgf L P S . volume I ISBN:978-81-858-2511-3
) . McGraw Hill Education, New Delhi ISBN
2 | Basak, N. N. Surveying and Levelling 93-3290-153-8
McGraw Hill Education, New Delhi, ISBN:
3 | S. K. Duggal Survey | 978-00-701-5137-6
4 Punmia, B.C, Jain, Ashok Kumar Survevine Laxmi Publications., New Delhi. ISBN: &-
Jain, Arun Kumar — 17-008853-4
. Surveying and Levelling,| 1. K. International, New Delhi ISBN: 978-
¥ | BEeS Volume 1 81-906-9420-9
XIII. LEARNING WEBSITES & PORTALS
Sr.No Link / Portal Description
1 | https://archive.nptel.ac.in/courses/105/104/105104101/ Introdgctlon to Surve.ylng,. Pripcipleg Of.
surveying, and Classification of Surveying
) https://Inct.ac.in/wp-content/uploads/2020/03/UNIT- il et
4B.pdf
https://www.slideshare.net/gauravhtandon1/plane-table-
3 | survey Plane Table Surveying-accessories and methods
-27614680
4 http://www.pkace.org/Lecture_Notes/Survey-lecture- Levelling-methods of levelling and types of
notes.pdf levels
5 | https://dspmuranchi.ac.in/pdf/Blog/Survey.pdf Surveying and Levelling
6 | https://civilplanets.com/compass-surveying/ Cqmpass OIS EOUS b U oy
adjustmments
http://ecoursesonline.iasri.res.in/mod/page/view.php? Traversing by Prismatic Compass, WCB and
7 | 1d=1282 RB conversion and Terms in Compass
85 Surveying
8 | https://www.youtube.com/watch?v=x9ZPMxrIS3U Measurement of bearing by prismatic compass
9 | https://youtu.be/j8poe2vvD2Q Temporary adjustment of auto level
10 | https://www.youtube.com/watch?v=c9UO0xImCzGI Temporary adjustment of Transit Theodolite
11 | https://youtu.be/L54T4uvpMTg Levelling operation by using Dumpy Level
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9/26/24, 10:30 AM

312339-SURVEYING

SURVEYING Course Code : 312339
Sr.No Link / Portal Description
12 | https://www.youtube.com/watch?v=boPrQFZEn9A Radiation method by plane table surveying

Contouring and its characteristics, Methods of

13 | https://www.youtube.com/watch?v=PQfrlLABZWg C :
ontouring
14 | https://www.youtube.com/watch?v=-mkf7uJG8DI Intersection method of Plane Table Surveying
15 | https://theconstructor.org/surveying/chain-survey/29812/ Cham, Tapesfind gigfr Yilgr me:Sygrement
equipments
Note

e Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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312338-BUILDING MATERIAL AND CONSTRUCTION

BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Programme Name/s

Programme Code

Semester

Course Title

Course Code

I. RATIONALE
Building Materials and Construction is the key element in the construction project. It is a challenging job for the
civil engineer to select relevant material for construction which is durable, economical and eco-friendly along with
the construction procedure. At diploma level, students are expected to develop their understanding, performance-
oriented abilities in order to apply their knowledge in construction industry. This course essentially imparts the
knowledge of construction technology along with the processes involved in it and various construction materials
used for economic and effective execution of various construction activities. This knowledge shall be used for
effective and efficient utilization of these materials during the building construction.

: Civil Engineering/ Civil & Rural Engineering/ Construction Technology/ Civil &
Environmental Engineering/

: CE/ CR/CS/LE
: Second
: BUILDING MATERIAL AND CONSTRUCTION
: 312338

II. INDUSTRY/ EMPLOYER EXPECTED OUTCOME
Undertake safe building construction practices with relevant building materials.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

e COIl - Identify relevant type of construction materials for the given type of building.

e CO2 - Use the relevant type of special purpose construction materials in the given situation.

e CO3 - Undertake the given type of building construction activity for the given component of building
structure.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

CO4 - Design the relevant means of communication for the given building structure.
COS - Use the relevant type of material for finishing purpose in the given situation.

Learning Scheme Assessment Scheme
Actual
Contact Theory Based%)z e Based on
Coursel (e Title |Abbr| COUrse [Hrs/Week Credits| Paper SL | Total
Code Category/s SLH|NLH . Practical
Duration Marks
CL|TL|LL Fl‘?—l- ?r?{_ Total | FA-PR | SA-PR | SLA
Max(Max|Max(Min|Max|(Min(Max|Min|Max|Min
BUILDING
312338 MATERIAL AND [BMC| DSC 3 21 3 8 4 3 30 | 70 {10040 | 25| 10 | - 25 (10| 150
CONSTRUCTION
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BUILDING MATERIAL AND CONSTRUCTION

312338-BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Note

Total IKS Hrs for Sem. : 1 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian

Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be declare
as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Theory Learning Sugsested
Sr.No Outcomes Learning content mapped with Theory Learning Outcomes Leigl‘nin
YO (TLO's)aligned to (TLO's) and CO's. 5% iegs
CO's. gogies.
TLO 1.1 Classify the
given type of material
used in the given
byjldng structgre Unit - I Overview of construction Materials
TLO 1.2 Classify the . R ) ”>. . :
. . 1.1 Scope of construction materials in various Civil Engineering
given construction Sectors
materlal accqrdmg to 1.2 Broad classification of materials — Sources of materials,
its sources with e . . Chalk-Board
Natural, Artificial- special, finishing and recycled. )
examples. g ; ) . Demonstration
1.3 Natural Building construction Materials — Stone, Timber, .
TLO 1.3 Propose the . : ] Video
Soil, Sand and Coarse Aggregates, Bitumen: Types and uses. .
1 | relevant natural . . . i . Demonstrations
. . (IKS-Materials used in Ancient Buildings-Stone , Lime) .
construction material . o . . Presentations
. . 1.4 Artificial Building Construction Materials — Cement, Clay .
for the given situation. : . . : Site/Industry
Brick, Flooring Tiles, Concrete Blocks, Plywood, particle board,| . .
TLO 1.4 Suggest the laminated board and Glass: T d Visit
. Veneers, aminated board and Glass: Types and uses.
e . 1.5 Introduction to National Building Code-Part III (2005)
artificial material for . .
PN S p—— Group A to I As per Types of Constructions- Load Bearing
. Structures, Framed Structures,Composite Structures.
construction work
TLO 1.5 Classify the
buildings using NBC
guidelines
TLO 2.1 Describe the
method used for water
proofing in the given | Unit - II Special Purpose Building Construction Materials ggiiﬁtﬁ?on
situation. 2.1 Special Building Construction Materials — Waterproofing, Video
TLO 2.2 Justify the Termite proofing, Thermal and sound insulating: Types and D .
. . 11 emonstrations
2 | use of fibers in given | suitability. Site/Indust
situation. 2.2 Fibers— Jute, Glass, Plastic Asbestos Fibers: Types and uses Visit y
TLO 2.3 Enumerate 2.3 Geopolymer cement: Geo-cement: properties and P .

. . resentations
the importance of applications. Case Stud
geopolymer cement in y
construction.

MSBTE Approval Dt. 11/09/2024

https://services.msbte.edu.in/scheme_digi/pdfdownload/download/

Semester - 2, K Scheme

2/9



9/26/24, 10:30 AM

BUILDING MATERIAL AND CONSTRUCTION

312338-BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Theory Learning siff B
Sr-No Qutcomes Learning content mapped with Theory Learning Qutcomes 311l
1 (TLO's)aligned to (TLO's) and CO's. Pedagosies
CO's. gogles.
TLO 3.1 Explain the
roles and functions of | Unit - III Construction of substructure & Superstructure
given building 3.1 Building Components: Building Components & their
components in civil Function: Substructure, Superstructure
structure 3.2 Earthwork: Excavation For Foundation, Timbering and
TLO 3.2 Describe the | Strutting Earthwork for Embankment Material for Plinth Filling
process of earthwork | 3.3 Formwork: Definition, Requirements, Materials used, Types
excavation for given | and Removal of Formwork.
construction activity. | 3.4 Foundation: Functions, Types :Shallow Foundation-Stepped
TLO 3.3 Suggest Footing, Wall Footing, Column Footing, Isolated and Combined Chalk-Board
relevant materials used| Column Footing, Raft Foundation. Deep Foundation-Pile Site/Indust
for formwork in the Foundation, Well foundation and Caissons, Pumping Methods Visit y
given situation. of Dewatering, Deep wells, Cofferdams. Model
TLO 3.4 Justify the 3.5 Stone Masonry: Terms used in stone masonry- facing, Demonstration
type of foundation backing, hearting, through stone, corner stone, cornice. Type of | .

3 : . . Video
proposed in the given | stone masonry: Rubble masonry, Ashlar Masonry and their Demonstrations
situation with its types. Selection of Stone Masonry. Precautions to be observed Case Stud
salient features. in Stone Masonry Construction. (IKS- Ancient heritage Presenta tig’ns
TLO 3.5 Undertake the| building-stone masonry work) Site/Indust
construction of stone | 3.6 Brick masonry: Terms used in brick masonry- header, Visit y
masonry in given stretcher, closer, quoins, course, face, back, hearting, bat bond,
situation. joints, lap, frog, line, level and plumb. Bonds in brick masonry-

TLO 3.6 Undertake the| header bond, stretcher bond, English bond and Flemish bond.
construction of Brick | Requirements of good brick masonry. Precautions to be

masonry in given observed in Brick Masonry Construction ,Comparison between
situation. stone masonry and Brick Masonry, Tools and plants required for

TLO 3.7 Justify the construction of stone masonry and brick masonry.

necessity of 3.7 Scaffolding , Shoring and Underpinning: Necessity, types,
scaffolding in application. Process of Erection and Dismantling.

construction.

TLO 4.1 Classify the

given types of doors

based on its location,

material used and

dimension. Unit - IV Building Communication

TLO 4.2 Classify the | 4.1 Horizontal Communication: Doors —Components of Doors,

relevant types of Types of Doors: Fully Paneled Doors, Partly Paneled and

windows based on Glazed Doors, Flush Doors, Collapsible Doors, Rolling Model
location, material and | Shutters, Revolving Doors, Glazed Doors. Sizes of Door .

. ) Demonstration
dimension. recommended by BIS. Chalk-Board
TLO 4.3 Select the 4.2 Windows: Component of windows, Types of Windows: Video

4 | relevant type of Fully Paneled, Partly Paneled and Glazed, Wooden, Steel, DL B
fixtures with fastener | Aluminum Windows, Sliding Windows .Sizes of Windows Site/Indust
for fixing the given recommended by BIS and Ventilators . Yy

. . . Visit
type of door or 4.3 Fixtures and fastenings for doors and windows. Prosentations
window. 4.4 Vertical Communication - Stair Case, Ramps, Lift, Elevator
TLO 4.4 Classify the | and Escalators. Terms used in staircase, Types of staircases-
staircase on the basis | Straight, doglegged, open well, Circular, Quarter turn.
of its shape and Calculation of no of flight/s, dimensions of rise and trade.
material use.
TLO 4.5 Suggest the
type of staircase for
the given situation.
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BUILDING MATERIAL AND CONSTRUCTION

312338-BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Theory Learning Sussested
Sr-No QOutcomes Learning content mapped with Theory Learning Qutcomes Le%lgrnin
: (TLO's)aligned to (TLO's) and CO's. .g
, Pedagogies.
CO's.
TLO 5.1 Suggest
relevant type of
Ecior;ilgnrz?fsii?érfor Unit - V Building Finishes
TL(% 5.9 Explain tile 5.1 Types of Floor Finishes, laying process and its suitability-
roce d'ure fopr lavin Shahabad, Kota, Marble, Granite, Kadappa, Ceramic Tiles, Site/Industry
P ;aying Vitrified, Pavement Blocks, Concrete Floors, wooden Flooring, | Visit
and Construction of o '
floor Skirting And Dado. Video
5 TLO. 5 3 Describe the 5.2 Plastering — Necessity, Procedure, Single Coat and Double | Demonstrations
Proce d.ure of Coat Plaster, rough finish, Neeru Finishing and POP. Presentations
Plastering of eiven 5.3 Special Plasters- Stucco Plaster, sponge finish, pebble finish.| Demonstration
. £0te Plaster Board And Wall Claddings. Chalk-Board
thickness. . . : _
5.4 Painting —Necessity, Surface Preparation for painting,
TLO 5.4 Select the L . . . s
f Methods of Application, Selecting Suitable Painting Material.
relevant type of paint
for the given surface
area of the building.

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory |Sr Laboratory Experiment / Practical Titles / Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO 1.1 Identify the different Iden‘gfy minimum three available construction
. . . materials in the laboratory and prepare a report
Construction materials used in a 1 . . : . . 2 CO1
g with photos/pictures/sketches including writeup on
construction : .-
its sources and utility.
Identify the grain distribution pattern of the given
LLO 2.1 Identify the grain sample of wood material available in the
distribution pattern used in a 2 | laboratory and draw the various patterns to prepare 2 CO1
construction concise report on it. (along and perpendicular to the
grains)
Prepare the inspection report with relevant
LLO 3.1 Identify various layers and 3 photographs by inspecting the three pits of ) o1
types of soil strata in foundation pit foundation of a site to Identify the different types of|
layers of soil strata
LLO 4.1 Record dimensions of Record the dnpensmng of IQ bricks to find its
. . 4 | average dimension, weight with relevant 2 CO1
given bricks . .
Interpretation report.
*Perform field tests on given sample of brick such
LLO 5.1 Perform field test on given 5| as dropping, striking and scratching by nail and ) co2
sample of brick interpret the results obtained to decide its quality
and prepare a report on it.
UG Al o mlma e Apply the relevant temlte chemical on given
. damaged surface of timber and submit the
chemical to prevent the surface 6 . . 2 CcO2
observation report after one month with
damage .
photos/pictures.
LLO 7.1 Paint thejfiven suziilts of Apply two or more cpats of selected paint on the
3 . prepared base of a given wall surface for the area of]
wall after preparing a required base | 7 : ’ 2 CO2
. 2m x 2m using relevant tools brush/rollers adopting
of relevant material . .
safe practices and prepare a report on it.
Prepare the cement mortar of proportion 1:3 or 1:6
LLO 8.1 Prepare the cement mortar using artificial sand as a special processed
. . 8 . . . 2 CcOo3
of given proportion construction material and prepare a report on it
with sketches/photos while preparation of mortar.
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9/26/24, 10:30 AM
BUILDING MATERIAL AND CONSTRUCTION

312338-BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Practical / Tutorial / Laboratory
Learning Outcome (LLO)

Sr
No

Laboratory Experiment / Practical Titles /
Tutorial Titles

Number
of hrs.

Relevant
COs

LLO 9.1 Assemble one and half
Brick thick wall in given bond.

* Assemble one and half Brick thick wall in a
English Bond and prepare a report on it with
pictures/photos.

CO3

LLO 10.1 Assemble one and half
Brick thick wall in given type of
bond.

10

Assemble Brick thick wall in a Flemish Bond.
(minimum 3 Course) and prepare a report on it with
sketches/photos.

CO3

LLO 11.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

11

Prepare a visit report with sketches/photos by
arranging visit to stone masonry construction work.

CO3

LLO 12.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

12

Prepare a visit report with sketches/photos of
construction site with respect scaffolding,
formwork and centering work.

CO3

LLO 13.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

13

*Prepare report with labelled sketches of inspected
staircase components during site visit.

CO4

LLO 14.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

14

*Prepare report with labelled sketches of inspected
doors and windows components during site visit.

CO4

LLO 15.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

15

Prepare report with labelled sketches of inspected
flooring and roofing materials during site visit.

COS5

LLO 16.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

16

*Prepare a visit report with sketches/photos by
observing the process of plastering and pointing of
a masonry work at construction site.

CO5

LLO 17.1 Prepare a site visit report
with reference to following: stone
masonry, construction site,
components of staircase,
components of doors & windows,
types of flooring, process of
plastering, pointing

17

Prepare a visit report with sketches/photos by
observing keenly the process of painting in
residential / public building.

CO5
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9/26/24, 10:30 AM 312338-BUILDING MATERIAL AND CONSTRUCTION

BUILDING MATERIAL AND CONSTRUCTION Course Code : 312338
Practical / Tutorial / Laboratory |Sr Laboratory Experiment / Practical Titles / Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
*Carry out market survey of the building materials
LLO 18.1 Carry out market survey 13 used for Brickwork,Flooring,Plastering and ) CO1
of construction materials Painting, available in your city & prepare a report CO2
(each of five).
LLO 19.1 Prepare the site visit Prepare the site visit report of the nearby heritage o1
report of the nearby heritage 19| structure to inspect the Civil Engineering attributes 2
. CcOo3
structure with reference to IKS.

Note : Out of above suggestive LLOs -

e "*' Marked Practicals (LLOs) Are mandatory.
e Minimum 80% of above list of lab experiment are to be performed.
¢ Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

¢ Collection of information related to different techniques of demolition of existing structure.

e Collect the market rates for following construction materials from various dealers/suppliers of local market for
different brands. i. Bricks. ii. Stone / aggregate (20 mm, 40 mm and 80 mm) iii. Teak wood. iv. Flooring tiles. v.
Ordinary Portland Cement vi. Oil paint vii. Cement Paint viii. Plaster of Paris ix. Plastic paints x. Recent types of
paint.

e Collect the technical brochures of following construction materials. i. Ordinary Portland Cement ii. Vitrified
flooring tiles. iii. Particle boards used for aluminum partitions. iv. Paints.

e Undertake a market survey for the cost and technical specification of different brands of following construction
Materials and prepare comparison chart. i. Cement ii. Tiles iii. Glass iv. Paints.

e Collection of information related to recent technologies used in building construction.

e Identify the different types of cracks and remedial measures for existing structure (Case Study).

e Visit to the site to check different construction activities as per the check list.

Assignment

e Other than the classroom and laboratory learning, following are the suggested student-related co-curricular
activities which can be undertaken to accelerate the attainment of the various outcomes in this course: Students should
conduct following activities in group and prepare reports.

e Undertake a market survey of different construction materials and compare the following points. i. Structure ii.
Properties iii. Applications.

e Prepare journals consisting of sketches of construction materials.

e Undertake a market survey from local dealers for procurement of civil engineering material.

» Inspect the various activities related to Construction material at sites of different civil structures.

e Literature survey of available at institute library regarding construction material used for different purposes and
situations.

e Develop Power point presentation or animation for demonstrating laying and fixing the construction materials.

e C(lassify the buildings with reference to National Building Code- Part III (2005). ii. Identify the components of a
building by observing the model. iii. Organize the visit to construction site to observe brickwork, Sill, Lintel, Chajja,
Slab, Parapet wall, flooring.
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BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Note :

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of

microprojects, assignments, and activities in a similar way.

The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in

acquiring the desired skills.
If a microproject is assigned, it is expected to be completed as a group activity.
SLA marks shall be awarded as per the continuous assessment record.

For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.
If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials

and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications R "§-LO
Number

1 Saw of different types ( Rip saw having 4 to 6 mm pitch, cross cut saw with tooth pitch 2 )
to 3 mm, panel saw)

2 | Bricks and blocks of different sizes. 4

3 | Steel Tape 4,7,13,14,15

4 | Weighing balance 4,7,8

5 | Pan, spade 47,8

6 Painting brushes of different size for oil, acrylic painting and rollers of different size for 7
smooth finishing work.

7 | Paints-OBD, acrylic, plastic emulsion. 7

] Trowels (Brick, Buttering, Pointing) , triangular, ranging in size up to about 11 inches 73
(279.40 mm) long and from 101.6 mm to 203.2 mm wide i.e. (4 to 8 inches wide). ’

9 | Ordinary Portland Cement, PPC 8

10 | Portable Hammer,Spade, Pans (Ghamela), Thread, lime 9,10

1 Square, mason’s level, and straightedge 28.57 mm to 38.10 mm and the middle portion of 9.10
the top edge from 152.40 mm to 254 mm wide ’
Models: a) Cut section of building showing different components b) Types of Bonds in

12 | Brick masonry c) Types of Door and Windows d) Types of Stairs e) Types of Roofs f) 9,10,13
Formwork for different RCC elements g) Types of scaffolding

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification

Table)
. . Aligned Learning R- U- A- Total
R L ! Litle COs Hours Level | Level | Level | Marks
1 I | Overview of construction Materials COl1 7 4 4 4 12
2 1 Spemql Purpose Building Construction CO2 6 0 4 4 ]
Materials
3 Construction of substructure & CcO3 14 4 12 ? 24
Superstructure
4 | IV | Building Communication CO4 12 2 6 8 16
5 | V | Building Finishes CO5 6 0 6 4 10
Grand Total 45 10 32 28 70

X. ASSESSMENT METHODOLOGIES/TOOLS

Formative assessment (Assessment for Learning)

e Term work, Self-Learning (Assignment) , Question Answer in Classroom, Quiz and Group Discussion. Each
practical will be assessed considering- 60% weightage to process and 40% weightage to product.
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BUILDING MATERIAL AND CONSTRUCTION

312338-BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Summative Assessment (Assessment of Learning)

e Pen Paper test / Oral Exam/ Practical Exam

XI. SUGGESTED COS - POS MATRIX FORM

Programme
Programme Outcomes (POs) Olsllt):(frlrtliecs*
(PSOs)
Course PO-5
Outcomes|PO-1 Basic Engineering
PO-3 . PO-7
CO = B
(COs) | and | PO-2 | Ty, .. PO-4 | Practices for |p ) ¢ ioct| Life [PSO-PSO-[PSO-
Discipline (Problem Engineering| Society,
. . |Development . “o. (Management| Long 1 2 3
Specific |Analysis . Tools  |Sustainability 5
of Solutions Learning
Knowledge and
Environment
CO1 2 1 1 1 1 1
CO2 2 1 - 1 2 1 1
CO3 3 2 1 2 2 1 2
CO4 3 2 1 2 2 1 2
CO5 3 2 1 2 1 1 2
Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level

XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title

Publisher with ISBN Number

1 | Ghose, D. N.

Construction Materials

Tata McGraw Hill, New Delhi, 2014 ISBN:
9780074516478

2 | Rangwala, S.C.

Engineering Materials

Charator publisher, Ahemdabad, 2015, ISBN:

9789385039171

S. P. Arora and

3 Building Construction

Bindra

Dhanpat Rai Publication, Delhi Edition
2013,ISBN: 9788189928803

4 | S. C. Rangawala

Building Construction

Charotar Publication,Dist-Anand ISBN-10:
8185594856 ISBN-13: 978-8185594859

5 Sushil Kumar

Building Construction

Standard Publication, Edition 2010,ISBN:
9788180141683, 8180141683

6 | BIS National Building Code Bureau of Indian Standard, New Delhi
7 | BIS Bl 96.2_1.989 COd? it sarsliieeigl Bureau of Indian Standard, New Delhi
and Building Drawing
8 | BIS BI.S 103559 Stc?el i Bureau of Indian Standard, New Delhi
Windows and Ventilators
XIII. LEARNING WEBSITES & PORTALS
Sr.No Link / Portal Description
https://www.youtube.com/watch? . oo .
1 v=XsFeVuVQE-E Introduction to Building Materials
: 9
) hﬁps.//Www.youtube.com/watch. AN et®yor Bharat
v=C6x_ersOn_o
o '7 — i o Y
3 lﬁ;tglsj.//www.youtube.com/watch.V 3XGt-p Brick Masonry Constgiadtih
4 https://www.youtube.com/watch?v=L- 15 Essential Tips for Building a 4" Thick Brick Masonry
VGe2j53NU Wall: Expert Construction Guide
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312338-BUILDING MATERIAL AND CONSTRUCTION

Course Code : 312338

Sr.No Link / Portal Description
https://www.youtube.com/watch? . .
5 v=Y g4BLy7f:il Introduction to fix formwork for column at site
https://www.youtube.com/watch? .
6 V=DKRtQqKzIM Steps of Plastering
Note :

e Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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APPLIED MATHEMATICS Course Code : 312301

: Architecture Assistantship/ / Automobile Engineering./ Artificial Intelligence/
Agricultural Engineering/ Artificial Intelligence and Machine Learning/ Automation
and Robotics/ Architecture/
/ Cloud Computing and Big Data/ Civil Engineering/ Chemical Engineering/
Computer Technology/ Computer Engineering/ Civil & Rural Engineering/
Construction Technology/
Computer Science & Engineering/ Digital Electronics/ Data Sciences/ Electrical
Engineering/

Programme Name/s Electronics & Tele-communication Engg./ Electrical Power System/ Electronics &
Communication Engg./ Electronics Engineering/
Computer Hardware & Maintenance/ Instrumentation & Control/ Industrial
Electronics/ Information Technology/
Computer Science & Information Technology/ Instrumentation/ Interior Design &
Decoration/ /
Interior Design/ / Civil & Environmental Engineering/ Mechanical Engineering/
Mechatronics/ Medical Electronics/ Production Engineering/ Computer Science/
Electronics & Computer Engg.

: AA/AA_ORIG/ AE/ Al/ AL/ AN/ AO/ AT/ AT_ORIG/ BD/ CE/ CH/ CM/ CO/ CR/ CS/

p Code  CW/DE/
rogramme 0€¢  npS/ EE/ EJ/ EP/ ET/ EX/ HA/ IC/ IE/ IF/ TH/ 1S/ IX/ IX_ORIG/ 1Z/ 1Z_ORIG/ LE/ ME/
MK/ MU/ PG/ SE/ TE
Semester : Second
Course Title : APPLIED MATHEMATICS
Course Code : 312301

I. RATIONALE

An Applied Mathematics course, covering integration, definite integration, differential equations, numerical
methods, and probability distribution, equips engineering students with essential problem-solving tools. It enables
them to model and analyze complex systems, make informed decisions and address real-world engineering
challenges effectively.

II. INDUSTRY/EMPLOYER EXPECTED OUTCOME
Engineers applying Mathematics should proficiently solve complex real-world problems, enhancing decision-
making, design and innovation with precision and efficiency.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

e COl1 - Solve the broad-based engineering problems of integration using suitable methods.

e CO2 - Use definite integration to solve given engineering related problems.

CO3 - Apply the concept of differential equation to find the solutions of given engineering problems.
CO4 - Employ numerical methods to solve programme specific problems.

COS - Use probability distributions to solve elementary engineering problems.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Learning Scheme Assessment Scheme
Actual
Contact gbed on Lg & Based on
Theory TL
Coursel (o e Title |Abbr|  COUTse fHrs/Week Credits| P S | Total
Code Category/s SLH|NLH aper Practical ota
Duration FA-TSA Marks
CL(TL|LL TH | TH Total FA-PR | SA-PR SLA
Max|Max|Max|Min|Max|Min|Max|Min(Max|Min
APPLIED
312301 MATHEMATICS AMS| AEC 3(1] -] - 4 2 3 30 | 70 [100| 40 | - - - - - - | 100
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APPLIED MATHEMATICS

312301-APPLIED MATHEMATICS

Course Code : 312301

Note

Total IKS Hrs for Sem. : 2 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian

Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Theory Learning QOutcomes (TLO's)aligned to Learning COIltel.lt mappes pl Sugges‘ted
Sr.No CO's Theory Learning Outcomes Learning
) (TLO's) and CO's. Pedagogies.
TLO 1.1 Solve the given simple problem(s) Bt ) LLOEILS .Int‘egratlon
) . 1.1 Simple Integration: Rules of
based on rules of integration. el d intecrat; ¢ Improved Lecture
TLO 1.2 Evaluate the given simple integral(s) Htl i%raréogznﬁ 11111 cgration o Demonstration
1 using substitution method. izl i . t'cn% S P, Chalk-Board
TLO 1.3 Integrate given simple functions using 1' 3 IE tegrz tion by Sl; rts on- Presentations
tinicerationy parts. 1‘4 Intzgratign by partiséll fractions M
TLO 1.4 Solve the given simple integral by ) °g yPp Demonstrations
artial fractions (only linear non repeated factors at
p ' denominator of proper fraction).
Unit - II Definite Integration
TLO 2.1 Solve given examples based on Definite g8 i Iptegratlon:.Deﬁr.ntlon, Yldeo .
18 mles of definite integration with Simulation
1 TLO 2.2 Use properties of definite integration to SR exarip s . hallgiegr
sob'e Bven problems 2.2 Properties of definite integral Improved Lecture
) (without proof) and simple Presentations
examples.
dTlltJ‘IEe): rzﬁl‘[igll I;iﬁzfigéger L R Unit - IIT Differential Equation
TLO 3.2 Form simple differential equation for ]35 1u§§:§ept of Differential Video
given elementary engineering problems. 3% Or der. deeree and formation of Demonstrations
3 TLO 3.3 Solve given differential equations using D'i fferenti’al eguations Presentations
the methods of Variable separable and Exact 3 3 Methods (C)lf solvine differential Chalk-Board
Differential Equation(Introduce the concept of pi—— & Improved Lecture
N . . equations: Variable separable form, .
partial differential equation). Exact Differential Equation. Lincar Flipped Classroom
TLO 3.4 Solve given Linear Differential . - M ’
) Differential Equation.
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312301-APPLIED MATHEMATICS

APPLIED MATHEMATICS Course Code : 312301
Sr.No Theory Learning Outcomes (TLO's)aligned to Lreral:‘en(::g Ez::fll;; méﬁlt)::mvzlsth iuega%?ifd
' CO's. Y g 18
(TLO's) and CO's. Pedagogies.
Unit - IV Numerical Methods
4.1 Solution of algebraic equations:
y . . Bisection method, Regula falsi
TLO 4.1 Fmd.roots of algebraic equations by method and Newton ~Raplon Video
using appropriate methods. method SCILAB
TLO 4.2 Solve the system of equations in three s "
4 A F thod 4.2 Solution of simultaneous Spreadsheet
%L O(le3 ; ly © ab\{e ctho S'B Khshal; equations containing three Chalk-Board
. 12 S0TVE Probicmis USINE Bakhshall Unknowns by iterative methods: Flipped Classroom
iteiigupethodrior finding approximate soug Gauss Seidal and Jacobi’s method. | Presentations
gL UK S) 4.3 Bakhshali iterative method for
finding approximate square root.
(IKS)
TLO 5.1 Solve given problems based on repeated
trials using Binomial distribution. . - NP Video
TLO 5.2 Solve given problems when number of gllnltg;n‘;nl;l;ﬁb;;lrlgy tIiz)lztrlbutlon ORANGE
5 | trials are large and probability is very small. 5' 7 Poisson’s distribllition. Chalk-Board
TLO 5.3 Utilize the concept of normal 5' IN 1 distributi ’ Improved Lecture
distribution to solve related engineering o gt Presentations
problems.

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory |Sr| Laboratory Experiment / Practical Titles/ | Number | Relevant

Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO 1.1 Solve simple problems of « . o
Integration bgubstitution 1 | *Integration by substitution 1 CO1
LLO 2.1 Solve integration using by 2 | Sinteaion by parts 1 Co1
parts
LLO 3.1 Solve integration by partial
Sy h‘?ear non reBegled 3 | Integration by partial fractions. 1 CO1
factors at denominator of proper
fraction).
LLILO) el SN examples Sl DTS 4 | Definite Integral based on given methods. 1 CcO2
Integral based on given methods.
By 5'1. S(?lve problems on propertigs 5 | *Properties of definite integral 1 CO2
of definite integral.
LLO 6.1 Solve given problems for * #Area under the curve and volume of
finding the area under the curve and 6 | revolution.(Only for Civil and Mechanical 1 CcO2
volume of revolution. Engineering Group)

* #Mean value and root mean square value.
LLO 7.1 Solygfexamplgoriggan 7 | (Only for Computer, Electrical and Electronics 1 CO2
value and root mean square value. . .
Engineering Group)

LLO 8.1 Solve examples on order, . . .
degree and formation of differential 8 Order., ST o nEon G, el 1 CO3

) equation.
equation.
LLO 9.1 Solve first order first degree
differential equation using variable 9 | Variable separable method. 1 CO3
separable method.
LLO 10.1 Solve first order first degree
differential equation using exact 10 *Exact differential equation and linear 1 COo3
differential equation and linear differential equation.
differential equation.
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APPLIED MATHEMATICS Course Code : 312301
Practical / Tutorial / Laboratory |Sr| Laboratory Experiment/ Practical Titles/ | Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO. 1111 S chgInecring . * Applications of differential equations.(Take
application problems using differential | 11 . 1 CO3
. programme specific problems)

equation.
LLO 12.1 Solve problems on
Bisection method and Regula falsi 12 | *Bisection method and Regula falsi method. 1 CO4
method.
LLO 13.1 Solve problems on Newton- 18| Moo b s iL 1 CO4
Raphson method.
LLO 14.1 Solve problems on Jacobi's . .
method and Gauss Seidal Method. 14 | Jacobi's method and Gauss Seidal Method. 1 CO4
LIEO ok ] 10k nghshah 1t§ratlve *Bakhshali iterative methods for finding
methods for finding approximate 15 e W t. (IKS) 1 CO4
g — 1) approximate value of square root.
LLO 16.1 Solve engincering proDiegggl . | +p ;" 1yiciribution 1 CO5
using Binomial distribution.
LIfO 17'.1 Solvg ensimecring il 17 | *Poisson Distribution 1 CO5
using Poisson distribution.
LLO T Solvet ensineering problcgs 18 | Normal Distribution 1 CO5
using Normal distribution.
LLO 19.1 Solve problems on Laplace * # Laplace transform and properties of Laplace
transform and properties of Laplace |19 | transform.(Only for Electrical and Electronics 1 CO2
transform. Engineering Group)
LLO 20.1 Solve problems on Inverse * # Inverse Laplace transform and properties of
Laplace transform and properties of |20 | Inverse Laplace transform.(Only for Electrical 1 CcO2
Inverse Laplace transform. and Electronics Engineering Group)
Note : Out of above suggestive LLOs -

e "*' Marked Practicals (LLOs) Are mandatory.

e Minimum 80% of above list of lab experiment are to be performed.

¢ Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project
e NA
Assignment

« NA

Note :

e Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.

e The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.

e [fa microproject is assigned, it is expected to be completed as a group activity.

¢ SLA marks shall be awarded as per the continuous assessment record.

e For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.

e [fthe course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.
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312301-APPLIED MATHEMATICS

Course Code : 312301

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Calculus, Trigonometry and Statistics respectively.

q c q : Relevant
Sr.No Equipment Name with Broad Specifications LLO Number
Open-source software like wolfram alpha, SageMaths, MATHS3D, GeoGebra, Graph,
1 | DPLOT, and Graphing Calculator (Graph Eq2.13), ORANGE can be used for Algebra, All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification

Table)
Sr.No|Unit Unit Title Aligned COs | Learning Hours | R-Level| U-Level | A-Level | Total Marks
1 I | Indefinite Integration CO1 15 2 6 12 20
2 IT | Definite Integration CO2 8 2 4 6 12
3 | III | Differential Equation CO3 8 2 4 6 12
4 | IV | Numerical Methods CO4 6 2 4 8 14
5 V | Probability Distribution CO5 8 2 4 6 12
Grand Total 45 10 22 38 70
X. ASSESSMENT METHODOLOGIES/TOOLS
Formative assessment (Assessment for Learning)
e Tests
Summative Assessment (Assessment of Learning)
e End Term Exam
XI. SUGGESTED COS - POS MATRIX FORM
Programme
Specific
Programme Qutcomes (POs) Outcomes®
(PSOs)
Course PO-5
Outcomes|PO-1 Basic Engineering
PO-3 : PO-7
CO - -
(COs) | and | PO-2 |y Gy | PO4 |Practicesfor |, op it Life |[PSO-PSO-PSO-
Discipline [Problem Engineering| Society,
. . |Development . _“o. Management| Long 1 2 3
Specific |Analysis . Tools  |Sustainability .
of Solutions Learning
Knowledge and
Environment
CO1 3 1 - 1 1
CO2 3 1 - - 1 - 1
CO3 3 2 1 1 1 1 1
CO4 2 3 2 2 1 1 1
CO5 2 2 1 1 2 1 2
Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level
XII. SUGGESTED LEARNING MATERIALS / BOOKS
Sr.No Author Title Publisher with ISBN Number
Higher Engineering Khanna publication New Delhi, 2013 ISBN:
L R Mathematics 8174091955
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APPLIED MATHEMATICS Course Code : 312301
Sr.No Author Title Publisher with ISBN Number
> | Dutta. D A text book of Engineering New age publication New Delhi, 2006
— Mathematics ISBN: 978- 81-224-1689-3
. | Advance Engineering Wiley publication New Delhi 2016 ISBN:
3 | Kreysizg, Ervin Mathematics 978-81- 265-5423-2
4 | DasHK Advance Engineering S Chand publication New Delhi 2008
—— Mathematics ISBN: 9788121903455
5 | S S Sast Introductory Methods of PHI Learning Private Limited, New Delhi.
s+ Numerical Analysis ISBN-978-81-203-4592-8

6 | C.S. Seshadri

Studies in the History of Indian

Hindustan Book Agency (India) P 19 Green
Park Extension New Delhi. ISBN 978-93-

Mathematics 80250-06-9
7 ygﬁiﬁbﬁé?r:tg?iiﬁ.)awd Calculus and Its Applications Etamemal” o7 Ll B GIBIENE 3
978-0-321-69433-1
Surgent
Gareth James, Daniela An Introduction to Springer New York Heidelberg Dordrecht
8 | Witten,Trevor Hastie Robert | StatisticalLearning with LondonISBN 978-1-4614-7137-0 ISBN
andTibshirani Applications in R 978-1-4614-7138-7 (eBook)

XIII. LEARNING WEBSITES & PORTALS

Sr.No Link / Portal

Description

1 | http://nptel.ac.in/courses/106102064/1

Online Learning Initiatives by IITs and IISc

https://www.khanacademy.org/math?
2 | gclid=CNgHuabCys4CFdOJaddHo
Pig

Concept of Mathematics through video lectures and
notes

3 | https://www.wolframalpha.com/

Solving mathematical problems, performing
calculations, and visualizing mathematical concepts.

4 | http://www.sosmath.com/

Free resources and tutorials

5 | http://mathworld.wolfram.com/

Extensive math encyclopedia with detailed explanations
of mathematical concepts

6 | https://www.mathsisfun.com/

Explanations and interactive lessons covering various
math topics, from basic arithmetic to advanced

7 | http://tutorial.math.lamar.edu/

Comprehensive set of notes and tutorials covering a
wide range of mathematics topics.

8 | https://www.purplemath.com/

Purplemath is a great resource for students seeking help
with algebra and other foundational mathematics to
improve learning.

9 | https://www.brilliant.org/

Interactive learning in Mathematics

10 | https://www.edx.org/

Offers a variety of courses

11 | https://www.coursera.org/

Coursera offers online courses in applied mathematics
from universities and institutions around the globe.

12 | https://ocw.mit.edu/index.htm

The Massachusetts Institute of Technology (MIT) offers
free access to course materials for a wide range of
mathematical courses.

Note :

e Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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APPLIED SCIENCE Course Code : 312308

: Automobile Engineering./ Agricultural Engineering/ Automation and Robotics/ Civil

Engineering/

Civil & Rural Engineering/ Construction Technology/ Electrical Engineering/ Electrical
Programme Name/s Power System/

Instrumentation & Control/ Instrumentation/ Civil & Environmental Engineering/

Mechanical Engineering/

Mechatronics/ Production Engineering

Programme Code : AE/ AL/ AO/ CE/ CR/ CS/ EE/ EP/ IC/ IS/ LE/ ME/ MK/ PG
Semester : Second

Course Title : APPLIED SCIENCE

Course Code : 312308

I. RATIONALE

Diploma engineers have to deal with various processes, materials and machines. The comprehension of concepts
and principles of Science like Elasticity, motion, Oscillation, Photoelectricity, X rays ,LASER, Nanomaterials,
metals, alloys, water treatment ,fuel and combustion, cells and batteries will help the students to use relevant
materials ,processes and methods for various engineering applications .

II. INDUSTRY/EMPLOYER EXPECTED OUTCOME
The aim of this course is to attain following industry/ employer expected outcome through various teaching learning
experiences. Apply the principles of physics and chemistry to solve broad-based engineering problems.

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

e COLl - Select relevant material in industries by analyzing its physical properties .

e CO2 - Apply the concept of simple harmonic motion , resonance and ultrasonic sound for various engineering
applications.

e CO3 - Apply the concept of modern Physics ( X-rays, LASER, Photosensors and Nanotechnology ) for various
engineering applications.

e CO4 - Use the relevant metallurgical processes in different engineering applications.

e COS - Use relevant water treatment processes to solve industrial problems.

e COG6 - Use appropriate fuel and electrolyte for engineering applications.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

Learning Scheme Assessment Scheme
Actual
Contact ol LL & Based on
Theory TL
Course) o ursdTitle |ABbr]aC i), (I3 Week Credits| P U Total
Code Category/s SLH|NLH aper Practical ota
Duration FA-TSA Marks
CL|TL|LL TH | TH Total | FA-PR | SA-PR | SLA
Max|Max|Max|Min|Max{Min(Max|Min/Max|Min
312308 APPLIED Asc| Dsc |4|-|4|-| 8| 4 1.5 | 30 [70%#|100| 40 | 50 | 20 [50@| 20| - | - | 200
SCIENCE ’
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APPLIED SCIENCE Course Code : 312308

Total IKS Hrs for Sem. : 4 Hrs

Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination

Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

¢ Candidate remaining absent in practical examination of any one part of Applied Science course i.e.
Physics,Chemistry will be declare as Absent in Mark List and has to appear for examination. The marks of
the part for which candidate was present will not be processed or carried forward.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Theory Learning . . : Suggested
; Learning content mapped with Theory Learning X
|
Sr.No| Outcomes (TLO's)aligned Outcomes (TLO's) and CO's. Learml}g
to CO's. Pedagogies.

TLO 1.1 Apply the concept
of elasticity and plasticity
to select the material for
engineering applications.
TLO 1.2 Establish relation
between given types of
moduli of elasticity.

Unit - I Properties of matter and kinematics

1.1 Deforming Force and Restoring Force, Elasticity,
Plasticity, Rigidity.

1.2 Stress and Strain and their types, elastic limit and
Hooke's law, types of moduli of elasticity.

1.3 Stress -Strain diagram, Poisson's ratio, factors affecting T g

TLO 1.3 Predict the R Video
: behav1.0r O.f - given, 1.4 Newton’s laws of motion, and their applications. Domghgigns
metallic wire. . : Model
. 1.5 Angular displacement, angular velocity, angular .

TLO 1.4 Explain the . . . - .. Demonstration
B ok c 1 ¢ acceleration, three equations of angular motion,projectile

Wy g 5 motion, trajectory, range of projectile angle of projection
motion for the given time of flight
moving object. ’1 6 Work ) . o

. , power and energy: potential energy, kinetic
L O, i energy, work —energy principle.
work, power, energy for the
given situation.
MSBTE Approval Dt. 11/09/2024 Semester - 2, K Scheme
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312308-APPLIED SCIENCE

Course Code : 312308

Theory Learning , 3 . Suggested
Sr.No| Outcomes (TLO's)aligned Learning content mapped'wnh Theon"y Learning Learning
, Outcomes (TLO's) and CO's. .
to CO's. Pedagogies.
. Unit - IT Waves and Oscillations
T;Sa)nfe'tlefsnrlg thiere e 2.1 Sound waves, amplitude, frequency, time - period,
gnal th iqun 3 wave-length and velocity of wave, relation between
t'y Fo g give : W velocity, frequency and time - period of wave.
hmo ton an Sltmp ¢ 2.2 Simple Harmonic Motion , Uniform Circular Motion as
jfrOTIgg 1OLIOr. Simple Harmonic Motion, Equation of simple harmonic
TLO 2.2 Explain the . : . . Improved lecture
motion , Phase of Simple Harmonic Motion. .
5 concept of resonance and 23 S Demonstration
) - .3 Resonance , Application of resonance. .
its applications. . L Video
5 2.4 Resonance concept in prehistoric times, concept of .
TLO 2.3 Describe the . . O Demonstrations
roperties of given different frequencies ( Mantras) used to ignite different
Eltrlzl o Wa%es chakras in body ( IKS).
TLO 2.4 Ex lain. the given 2.5 Ultrasonic waves, properties of ultrasonic waves.
¥ | thoci of Ir)o duc tiongo ¢ 2.6 Piezoelectric and Magnetostriction method to produce
e, pa eu ultrasonic waves .
RS Wages . 2.7 Applications of ultrasonic waves.
224 %g{;fgfﬁ;gﬁgﬁ?;: Unit - IIT Modern Physics (Photoelectricity , X rays,
h po thesis LASER and nanotechnology)
T}I:pO 39 Ex lain the 3.1 Planck’s hypothesis, properties of photons.
o truic tionpan 4 workin 3.2 Photo electric effect: threshold frequency, threshold
of Ber shotoel Stric £ wavelength, stopping potential, Work function,
de \%ice P characteristics of photoelectric effect, Einstein’s
' . photoelectric equation
E;gljcﬁfxﬂzll?czh;-Ra s 3.3 Photoelectric cell and LDR : principle ,Working and Improved lecture
with its rop erties and Y applications Presentations
3 en ineerpin p applications 3.4 Production of X-rays by modern Coolidge tube, Demonstration
TLgO 34 Dgiffgrintiate " | properties and engineering applications. Video
be twee'n LASER and 3.5 Laser: properties, absorption, spontaneous and Demonstrations
ordinary licht stimulated emission,
TLO 3r§ Ei l.ain the giver 3.6 Population inversion, active medium, optical pumping,
terms r.elatecri) to L ASEgR three energy level system, He-Ne Laser.
TLO 3.6 Describe the ' 3.7 Engineering applications of Laser.
one ﬁies of nanomaterials 3.8 Nanotechnology : Properties of nanomaterials ( optical,
gn dpi ts various magnetic and dielectric properties) , applications of
e nanomaterials, Metallic Bhasma (Ancient Ayurveda, IKS).
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312308-APPLIED SCIENCE

Course Code : 312308

Theory Learning . q . Suggested
Sr-No| Outcomes (TLO's)aligned Learning content mapped'w1th Theon"y Learning Learning
, Outcomes (TLO's) and CO's. 2
to CO's. Pedagogies.
Unit - IV Metals and Alloys
4.1 Ancient Indian Metallurgy (IKS)
4.2 Metals: Occurrence of metals in free and combined
TLO 4.1 Describe the state. Basic concepts : Mineral, ore, gangue, flux and slag,
extraction process of the metallurgy.
ore. 4.3 Metallurgy:Extraction processes of metal from ore
TLO 4.2 Explain Concentration : Gravity separation, electromagnetic
Mechanical properties of | separation, froth floatation, calcination and roasting,
o . . . Chalk-Board
metals. Reduction : Smelting, aluminothermic process, Demonstration
4 TLO 4.3 State purposes of | Refining,poling , electrorefining. Case Stud
making alloys. 4.4 Mechanical properties of metals :Hardness, ductility, Video uay
TLO 4.4 Describe methods | malleability, tensile strength, toughness, machinability, Demonstration
of preparation of alloys. weldability, forging, soldering, brazing, castability. crhonstrations
TLO 4.5 State 4.5 Alloys: Purposes of making alloys with examples.
Composition ,properties 4.6 Preparation methods of alloys : Fusion, compression.
and applications of ferrous | 4.7 Classification of alloys :Ferrous and non-ferrous alloys
and nonferrous alloys. Ferrous alloys: Composition ,properties and applications of]
low carbon, medium carbon, high carbon steels. Non-
ferrous alloy:Composition ,properties and applications of
Brass, Bronze, Duralumin, Tinman Solder, Woods metal.
g;gnz.sls lj;q‘))::igrtypes ot Unit - V Water Treatment
TLO 5.2 List sal ts' St 5.1 Hard and soft water, causes of hardness, types of
) hardness
f;ifﬁ;:goaaizirmanent 5.2 Hard water in boilers and prevention: Boiler corrosion,
TLO 5.3 Describé boiler caustic embrittlement, priming and foaming, scales and
corrosi.on and sludges,and methods of prevention of boiler corrosion. Chalk-Board
embrittlement 5.3 Methods of water softening: lime soda process (hot Demonstration
5 TLO 5.4 Expléin the gigefl lime soda and cold lime soda process), zeolite process, ion | Case Study
fineo f P g frening exchange process. Video
procel 5.4 Potable water treatment: Sedimentation, coagulation, Demonstrations
: . filtration and sterilization .
%(S)tes‘%;lz ::g;l:;g;i and 5.5 Wastewater treatment: Sewage treatment, BOD and
potable water treatment. oty .Water.
TLO 5.6 Solve numerical 5.6 pH 'and pOH: Concept of pH, pOH, pH Scale,
based on pH and pOH. Numegies
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Course Code : 312308

Sr.Nol Ou tcT)lrlrf:sr{TIfgf:);llliggne d Learning content mapped with Theory Learning il:egzlgl'ilsi:g
, Outcomes (TLO's) and CO's. .
to CO's. Pedagogies.
TLO 6.1 Describe the
properties of the given type
%ifoueéé Describe Unit - VI Fuel§ and Combus.tio.n.
Proximate analygi#find 6.1 Fpel: Calorlﬁc value and ignition temperature,
Ultimate analysis of coal cla551ﬁ§at10n. . . G
e 6.2 S.ohd fuels: Cpal, C.la551ﬁcat10n .and compos1t10n X
TLO 6.3 Calculate the Proximate analys1s,'Ult1mate analysis, Calorific value of
calorific value of the given goal l?y Bomb calor1m§ter. T
soliif fuel using MW 6.3 quuld fuels: Fracqo.nal dlstlllat}on of crqde petrole;um,
calbrimets boiling range, composition, propertie Knocking, cracking,
TLO 6.4 Describe octane number and cetane number. . Chalk-Boarq
fractional distillation 6f 6.4 G.aseous fuels: Biogas, LPG, and CNG. Combus‘uop Demonstration
6 cruddbaa e equation of gaseous fqels, mass and volume of air required Cgse Study
TL AP plaProperties for complete combustion. . Video ‘
of ilid fuels. 6.5 Green.hydrogen: Producing green hydrogen by Demonstrations
TLO 6.6 Describe el.ectrolysw from renewable sources , Advantages and
ol sion Hopertics of dlsadvantgges of green hyd'rogen.
2 rscoudfuel wighl 6.6 Electrlcal conductanc§ in metals and electrolytes,
ainmmuticatios. specific conductance, equivalent conductance, cell
TLO 6.7 Describe g . . .
5 offereen 6.7 Cell§ and batteries :Construf:tlon ,working and
R by Sccrol ol apphcqtlons of dry cell, lgaq amd storage cell H2 - O2 fuel
TLO 6.8 Describe cell, Ni-Cd battery and Lithium ion battery
construction and working
of given cells and batteries.

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Sr | Laboratory Experiment / Practical Titles| Number | Relevant
Learning Outcome (LLO) No / Tutorial Titles of hrs. COs
LLO 1.1 Use Searle’s method to determine *  Determination of Young’s modulus of
1 : : 1] . . 2 COl
the Young’s modulus of given wire given wire.
LLO 2.1 Compare young's modulii of Comparison of Young’s modulii of given
. . ) 2 . . 2 COl
different materials of wires . materials of wires.
LLO 3.1 Use of inclined plane to find the Determlngtlog e ationsiTpbetween
3 | angle of inclination and downward force 2 COl1
downward force. S W
using inclined plane.
LLOcs] Us'e proj cctile motion 10 Mg 4 | *Determination of range of projectile 2 CO1
range from initial launch speed and angle
LLO 5.1 Use helical spring to find force * Determination of force constant using
5 . . 2 cOo2
constant . helical spring .
LLO 6.1 Use resonance tube method to * Determination of velocity of sound
. . 6 . 2 CcO2
determine velocity of sound using resonance tube method.
LLO 7.1 Use Simple pendulum to find * Determination of acceleration due to
. ’ 7 . - 2 cOo2
acceleration due to gravity . gravity by using simple pendulum .
LLO 8.1 Use ultrasonic distance — meter to Determination of distance of object using
. . 8 2 CcOo2
measure distance of object . ultrasonometer.
LLO 9.1 Use ultrasonic interferometer to Deterrnlnatlol} Of'VGIOCIty 'ofpltrasc.)mc
: . 9 | sound waves in different liquids using 2 CO2
determine velocity of sound o
ultrasonic interferometer .
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9/26/24, 3:40 PM

APPLIED SCIENCE

312308-APPLIED SCIENCE

Course Code : 312308

LLO 24.2 Calculate PH value by using PH
meter.

indicator.

Practical / Tutorial / Laboratory Sr |Laboratory Experiment / Practical Titles| Number | Relevant
Learning Outcome (LLO) No / Tutorial Titles of hrs. COs
Determination of the dependence of the
LLO 10.1 Use photo electric cell to find stopping potential on the frequency of
dependence of the stopping potential on | 10 | given light source .(Virtual Lab) 2 CcOo3
the frequency of given light source.
LLO 11.1 Determine I-V characteristics of * Determination of [-V characteristics of]
. : 11 . 2 COo3
the given photo electric cell. photoelectric cell.
LLO 12.1 Determine I-V characteristics of 12 * Determination of [-V characteristics of ) CO3
given light dependent resistor. LDR.
Determination of the divergence of laser
LLO 13.1 Find divergence of given laser . | 13 JEEI. 2 COo3
Determination of refractive index of glass
LLO 14.1 Use LASER beam to find the plate using laser beam.
. 14 2 CcOo3
refractive index of glass plate
(Virtual Lab)
Determination of wavelength of helium
LLO 15.1 Find the wavelength of given 15 | neon laser 2 CO3
laser.
(Virtual Lab)
LLO 16.1 Prepare KMnO4 solution. Standardization of KMnO4 solution using
LLO 16.2 Prepare standard oxalic acid. 16 | standard oxalic acid and preparation of Fe 2 CO4
LLO 16.3 Standardize KMnO4 solution. alloy sample.
LILO) ol ST (i Assem iz * Determination of the percentage of iron
LLO 17.2 Record the observations. 17 tin eiven H n by KMnO4 ) CO4
LLO 17.3 Calculate percentage of iron in p rTsSn e, n
haematite ore by titration method . 5%
LLO 18.1 Prepare Cu ore sample. 13 * Determination of percentage of copper ) CO4
LLO 18.2 Calculate percentage of Cu . in given copper ore .
II; LBO) J25] Prepare’ ED T Dual *Calculation of total hardness, temporary
nown concentration.
, 19 | hardness and permanent hardness of water 2 CO5
LLO 19.2 Determine total hardness of
- . sample by EDTA method.
water by titration.
LLO 20.1 Prepare acid solution of known
concentration. 20 * Determination of the alkalinity of a ) CO5
LLO 20.2 Determine alkalinity of water given water sample.
sample.
. o . Determination of turbidity of a given
LEO 214 Determlpe turl?ldlty RAS 21 | water sample by Nephelometric method by 2 CO5
Nephelometer or simulation. . . .
using Nephelometer or simulation.
LLO 22.1 Set up titration Apparatus MR . .
LLO 22.2 Record the observations. 22 Detennlrltat10n Ofl e glEaiyhe 2 CO5
LLO 22.3 Calculate dissolved oxygen. glven watet sampre.
LLO 23.1 Prepare AgNO3 Solution of
known concentration. 23 Determination of chloride content in the 5 CO5
LLO 23.2 Calculate chloride content in given water sample by Mohr's method.
water sample.
5;8654.1 Use universal indicator for PH 9 Do aitton ol valls o ey
' 24 | solution using pH meter and universal 2 CO5
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APPLIED SCIENCE

312308-APPLIED SCIENCE

Course Code : 312308

LLO 30.2 Record conductance.
LLO 30.3 Determine equivalence point.

using conductivity meter.

Practical / Tutorial / Laboratory Sr |Laboratory Experiment / Practical Titles| Number | Relevant

Learning Outcome (LLO) No / Tutorial Titles of hrs. COs
{;I;HO ezéglrgssz t(t)it;lms]en for appropriate * Determination of the moisture and ash
LLCP)) 257 Calcula%e ‘mois ture and ash 25 | content in a given coal sample using 2 CO6
content in coal samples. P rTRERy Sl
LLO 26.1 Set up a Bomb Calorimeter. 26 * Determination of calorific value of ) CO6
LLO 26.2 Calculate calorific value. given solid fuel using Bomb calorimeter.
LLO 27.1 Use gravimetric analysis .
method Calculate the percentage of Sulphur in a
LLO 27.2 calculate the percentageaf 27 | given coal sample by ultimate analysis. 2 CO6
Sulphur‘ (Gravimetric analysis)
LLO 28.1 Standardize conductivity meter. Determinati ¢ e £ i
LLO 28.2 Measure the conductance of Rs | O A O 2 CO6
e s, electrolyte by using a conductivity meter.
LLO 29.1 Set up conductometric titration
assembly. * Determination of specific conductance
LLO 29.2 Record conductance. 29 | and equivalence conductance of given salt 2 CO6
LLO 29.3 Determine specific conductance sample solution.
and equivalence conductance.
i:;?nfb(i'l Sgruglcogusiogittne titration Determination of equivalence point of

A 30 | acetic acid and ammonium hydroxide 2 CO6

Note : Out of above suggestive LLOs -

e "*' Marked Practicals (LLOs) Are mandatory.
e Minimum 80% of above list of lab experiment are to be performed.
¢ Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING) : NOT APPLICABLE

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Rel;vant LLP
umber

1 | Searle’s apparatus( with slotted mass of 0.5 kg each) 1,2

2 | Experimental setup for characteristics of LDR, optical bench .Source of light ,LDR . 11

3 | Laser Source ( He Ne, diode laser), optical bench , graph paper, glass plate 12,13,14

4 Nephelometer ; Auto-ranging from 20-200 NTU,+/- 2% of reading plus 0.1 NTU, power 71
220 Volts +/- 10% AC 50 Hz

5 | pH meter reading up to pH14; ambient temp. -40 to 700 C.; pH/mV resolution:13 bit 24
Electric oven inner size 18°x18°x18”’; temperature range 100 to 2500 C with the

¢ capacity of 40 It. =

7 | Bomb calorimeter Temperature Resolution:0.001°C Oxygen Filling Automatic /Manual 26

3 C.or.lductivity meter; conductivity range — 0.01 uS /cm to 200 mS/cm, Cell constant — 78.29.30
digital 0.1 to 2.00; Temp. range — 0 to 100°C =

9 An inclined plane , a trolly or a roller , pan , weight box , spring balance spirit level, 3
strong thread , meter scale .

10 | Retort stand, helical spring , 6 slotted weight of 50 grams ., scale , stop watch. 4

11 | Resonance tube , Tuning forks of different frequencies 5

12 | Metallic bob , strong thread , stopwatch . 6

13 | Ultrasonometer 7

14 | ultrasonic interferometer 8
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9/26/24, 3:40 PM 312308-APPLIED SCIENCE

APPLIED SCIENCE Course Code : 312308
Sr.No Equipment Name with Broad Specifications elevayt LLO
Number
15 | Experimental setup for characteristics of photoelectric cell 9,10

Electronic balance, with the scale range of 0.001g to 500g. pan size 100 mm; response

e time 3-5 sec.; power requirement 90-250 V, 10 watt.

All

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification
Table)

! o Aligned | Learnin R- U- A- Total
SENo[UGt oGt CgOs Hours ) Level | Level | Level | Marks
1 I | Properties of matter and kinematics CO1 9 3 4 4 11
2 II | Waves and Oscillations CO2 10 3 12

Modern Physics (Photoelectricity , X rays,
: | 'S LASER ang nancgtechnology) ’ ! S0% 1 = 2 1 >
4 | IV | Metals and Alloys CO4 10 2 3 5 10
5 V | Water Treatment CO5 8 3 4 4 11
6 | VI | Fuels and Combustion CO6 12 3 5 6 14
Grand Total 60 17 26 27 70

X. ASSESSMENT METHODOLOGIES/TOOLS
Formative assessment (Assessment for Learning)

e Two unit tests of 30 marks (Physics 15 marks,Chemistry-15 marks) and average of two unit tests.
e For laboratory learning 50 marks (Physics 25 marks,Chemistry-25 marks).

Summative Assessment (Assessment of Learning)
* End semester assessment of 50 marks for laboratory learning (Physics 25 marks,Chemistry-25 marks).

* End semester assessment of 70 marks through online MCQ examination.

XI. SUGGESTED COS - POS MATRIX FORM

Programme
Programme Outcomes (POs) Olslf:(f:f:s*
(PSOs)
Course PO-5
Outcomes|PO-1 Basic Engineering
PO-3 . PO-7
(COs) Do, PO-2 | o Gign/ | FO-4 |Practicesfori, o0 iect| Life [PSO-PSO-PSO-
iscipline |Problem Engineering| Society,
Specific |Analysis Developl.nent Tools  |Sustainability Management Long L 3 3
Knowledge of Solutions and Learning
Environment
CO1 3 1 1 1 1 1 2
CO2 3 1 1 1 1 1 2
CO3 3 2 1 1 1 1 2
CO4 3 1 - 1 2 2 1
CO5 3 2 1 2 2 2 1
CO6 3 1 - 1 2 2 1
Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level
XII. SUGGESTED LEARNING MATERIALS / BOOKS
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APPLIED SCIENCE

312308-APPLIED SCIENCE
Course Code : 312308

Sr.No Author Title Publisher with ISBN Number
1 | Aryabhatta The Surya Siddhanta Baptist mission press, Calcutta
) Haliday, David; Resnik, TS G e John Wiley & sons, Hoboken, USA, 2014 ISBN :
Robert and Walker, Jearl 812650823X.
3 | Hussain Jeevakhan Applied Physics 11 ggsg;girsolgslggna Book Publishing TSBIY
4 Narlikar, J.V.;Joshi , A. W.; | Physics Textbook Part I -| National Council of Education Research and
Ghatak A K. et al Class XII Training, New Delhi, 2013, ISBN : 8174506314
5 Narlikar, J.V.;Joshi , A. W.; | Physics Textbook Part I | National Council of Education Research and
Ghatak A K. et al - Class XII Training, New Delhi, 2013, ISBN : 8174506713
6 | Jain and Jain EngineerinNcHBistry Nat.io'nal Council of ‘Education Research and
Training, New Delhi, 2010, ISBN : 8174505083
. : . National Council of Education Research and
|22 s Engincering Chemistry | 1o New Delhi, 2015, ISBN : 8174505660
8 | Bagotsky VS. Fundamenta.l of Nat.io.nal Council of .Education Research and
electrochemistry Training, New Delhi, 2013, ISBN : 8174506314,
9 | Agnihotri Rajesh Chemistry for Engineers Z\%Z}{ 21161;115a01;§2.Ltd. e AR, BV RSN
10 Anju Rawlley, Devdatta V. | Applied Chemistry with | Khanna Book Publishing Co. (P) Ltd. New Delhi,
Saraf Lab Manual 2021, ISBN- 978-93-91505-44-8
11 | Vairam S. Engineering Chemistry ;7\;1;;}{ 21222331;22 il Ew o, 20 R ISBN:
XIII. LEARNING WEBSITES & PORTALS
Sr.No Link / Portal Description
1 https://www.iberdrola.com/sustainability/green-hydrogen Green hydrogen
) https://vedicheritage.gov.in/vedic-heritage-in-present-conte Ancient indnrmetalhirgy (KS)
xt/metallurgy
. B B . . Determine turbidity by using a
3 https://vlab.amrita.edu/?sub=2&brch=193 &sim=575&cnt=4 : :
simulation
4 https://www.britannica.com/science/metallurgy Metals and alloy
5 https://phet.colorado.edu/en/simulations/ph-scale PH and POH
6 https://archive.nptel.ac.in/courses/103/105/103105110/ Solid fuel
7 www.physicsclassroom.com Concepts of Physics
8 www.fearofphysics.com Fundamental terms in Physics
9 https://iksindia.org IKS
Note
e Teachers are requested to check the creative common license status/financial implications of the suggested
online educational resources before use by the students
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9/26/24, 10:29 AM

ENGINEERING MECHANICS

312312-ENGINEERING MECHANICS

Course Code : 312312

Programme Name/s

Programme Code

Semester

Course Title

Course Code

I. RATIONALE

The analysis of forces acting on various structural and machine components using principles of mechanics enable to
fetch the relevant data for detailing with design of structure/machine. The analysis of forces helps to prevent the
defects, errors and subsequent failures arising in such elements under the action of forces. This course is designed
for diploma aspirants to acquire and apply the basic discipline knowledge to solve the practical problems related

: Automobile Engineering./ Agricultural Engineering/ Civil Engineering/ Chemical
Engineering/

Engineering/ Mechanical Engineering/
Mechatronics/ Production Engineering

: AE/ AL/ CE/ CH/ CR/ CS/ LE/ ME/ MK/ PG
: Second
: ENGINEERING MECHANICS
: 312312

with the design and detailing of components related to civil, mechanical, agricultural engineering etc.

II. INDUSTRY /EMPLOYER EXPECTED OUTCOME
Apply the principles of engineering mechanics to solve the given engineering problem(s)

III. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

e COL - Select the suitable machine under given loading condition.
e CO2 - Analyze the given force system to calculate resultant force.

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

CO3 - Determine unknown force(s) of given load combinations in the given situation.
CO4 - Apply the laws of friction in the given situation.
COS - Determine the centroid/centre of gravity of the given lamina.

Civil & Rural Engineering/ Construction Technology/ Civil & Environmental

Learning Scheme Assessment Scheme
Actual
Contact Theo Based;{ L b Based on
Coursel e Title |Abbr| COUrse [Hrs/Week Credits| P § SE | Total
Code Category/s SLH|NLH Du‘r‘;’t‘;f)“ Practical M‘;F‘LS
| FA-|SA-
CL|TL|LL H |'TH Total | FA-PR | SA-PR | SLA
Max(Max|Max|(Min|Max|Min|Max|Min|Max|Min
ENGINEERING
312312 MECHANICS EGM| DSC 3(1(2] 2 8 4 3 30 | 70 {100| 40| 25| 10 - [ 25]10( 150
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9/26/24, 10:29 AM
ENGINEERING MECHANICS

312312-ENGINEERING MECHANICS

Course Code : 312312

Total IKS Hrs for Sem. : 2 Hrs
Abbreviations: CL- ClassRoom Learning , TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, IKS - Indian
Knowledge System, SLA - Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination , @$ Internal Online
Examination
Note :

1. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.

3. If candidate is not securing minimum passing marks in SLA of any course then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

4. Notional Learning hours for the semester are (CL+LL+TL+SL)hrs.* 15 Weeks

5. 1 credit is equivalent to 30 Notional hrs.

6. * Self learning hours shall not be reflected in the Time Table.

7. * Self learning includes micro project / assignment / other activities.

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

TLO 1.4 Determine effort
required along with
efficiency for given machine
with varying velocity ratio.

and its uses.

1.4 Velocity ratios of inclined plane, Differential axle and
wheel, Worm and worm wheel, Single purchase and
double purchase crab winch, Simple screw jack,
Weston’s differential pulley block, geared pulley block,
two sheave pulley block, three sheave pulley block.

Sr.No Theory Learning Qutcomes Learning content mapped with Theory Learning Sﬁg%‘:ifg
) (TLO's)aligned to CO's. Outcomes (TLO's) and CO's. .
Pedagogies.
Unit - I Simple Lifting Machine
1.1 Concept of simple lifting machine, load, effort,
. mechanical advantage, velocity ratio, efficiency of
;I;Shllné éiigzilfoynﬂel?fgig Zé); mach?nes, reversible and non-reversible/self lpcking
of machine. maghmes. (IKS*: Hanq axe as wedge, Lever in battle,
TLO 1.2 Calculate effort 1nc.11n§d Plane for loading, Pulleys to lift water in
required and load lifted by irrigation) : : : . | Chalk-Bozxd
i riveBmpl lifting 1.2 .Conc.ept of ideal machlne and its COIldl.tIOIl.S, machlne Video '
. friction, 1.dea1.ef.fort, 1dea.l load, effort lgst in friction and Demonstratlons
1 TLO 1.3 Verify law of load lost in friction, maximum mechanical advantage and| Presentations
hirie for the given maximum efficiency. Demonstration
ﬁ)lzfiin condi tioﬁ 1.3 Nature of graphs: Load vs. effort, load vs. ideal Hands-on
& ) effort, load vs. MA, load vs. efficiency, Law of machine | Case Study
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312312-ENGINEERING MECHANICS

ENGINEERING MECHANICS Course Code : 312312
Sr.No Theory Learning Outcomes| Learning content mapped with Theory Learning iuega%:lsi:d
) TLO's)aligned to CO's. Outcomes (TLO's) and CO's. 18
g
Pedagogies.
Unit - IT Analysis of Forces
. 2.1 Introduction of Mechanics: Engineering Mechanics,
Tl%a (r)a2‘£ lr?gscrlt;e Ehen " Statics, Dynamics, Kinetics, Kinematics, concept of rigid
(C) ¢ for(;ee sties of given type body, Force: definition, unit, graphical representation,
TLO 2 2 Calculate th Bow’s notation, characteristics, Types of force system
momel.lt o faf(()::c:sein ; sven 2.2 Moment of force: Definition, unit, sign conventions,
A F N g couple and its properties. Chalk-Board
TLO 2}; S ‘ . W S 2.3 Law related to forces: Law of transmissibility of Video
la fof theuagr?al F 48 fui en force, Law of polygon of forces, Varignon’s theorem of | Demonstrations
) fo\;t:e e Y g moments, Law of moment, Law of parallelogram of Collaborative
TLO 2}:1 Detémine the forces. (IKS*:Weighing scale in Mohenjodaro, Harappa) | learning
¥ oﬁents of wiven force 2.4 Resolution of coplanar forces: orthogonal and non Presentations
TL Op2 5 Calc lga te " | orthogonal components of a force. Hands-on
j - ti' all thlé resultant of 2.5 Composition of coplanar forces using analytical Case Study
; ei; f((:)rcgs X teniu 0 method. Resultant of collinear, concurrent and non-
%‘I\j 026 Calz]ulate. concurrent force system.
x hi(.:all R resulinior 2.6 Composition of coplanar forces using graphical
gi Ie)n forcz . - method. Resultant of concurrent force system and
g y parallel force system consisting of maximum four forces
only.
Unit - III Equilibrium of Forces
EL(? 31)11 D;ax ;h: Fireen 3.1 Equilibrium and its conditions.
10(:1 d}i/n iig Eilvenosit%l ;?on 3.2 Equilibrant and relation with resultant, Equilibrant of
TLO 3g2 D‘(’; termine the ’ concurrent force system.
. ilib'ran t of the oiven 3.3 Lami’s Theorem and its applications, Concept of
cgﬁcurren ¢ force S?’ S\‘Zem Free body diagram, (Problems having not more than two | Chalk-Board
TLO 3.3 Use Lami’s theorem unFmggn.) ) . . VL .
to deter i e the unknown 3.4 Types of supports.. fixed, §1mple, hinged and roller. Demonstratlons
3 forces causine equilibrium Types of beams: cantilever, simply supported, Presentations
for o nu raégti (211111 sit altli N overhanging, continuous and fixed. Types of loads: Site/Industry Visit
”I?L (% ;/e4 I%en 9 t?y e 1tlypeoof vertical and inclined point load, uniformly distributed Hands-on
loading and beam in a given food (UDL).' . . . . Gy
structire 3.5 Determination of Beam reactions using analytical
TLO 3.5 ‘De termine method for cantilever, simply supported and overhanging
anal ti' allv the reactions in beam subjected to vertical load, inclined load and
the y1 (e::n ty eeo feb:ar(r)l s uniformly distributed load (combination of any two types
given typ ’ of loading).
TLO 4.1 Determine friction
force along with coefficient : . o
of friction for the given JRTURL v Frigom : .
condition. 4.1 Frlcthn gnd 1‘Fs r'e'levancq in engineering, typ‘es‘and
TLO 4.2 Describe the laws of frlctlon, hrr.ntlng equ111br1gm, limiting friction, Chalk-Board
.\ . co-efficient of friction, angle of friction, angle of repose, | + .
conditions for friction for the . . . Video
. W, and their relationship. .
give situation. 42 Equilibrium of bodies on level surf: biected ¢ Demonstrations
4 | TLO 4.3 Draw FBD and = Bqu UM O DOCIES Ofl IeVer SUTtace SUbJECleC i | precentations
. ey force (Pull and Push) parallel to plane and inclined to :
analyze it for equilibrium of lan Demonstration
bodies on inclined plane in plane. . ey . Case Study
. T 4.3 Equilibrium of bodies on inclined plane subjected to
the given situation. Hands-on
TLO 4.4 Draw free body force parallel to the plane only.
diagraﬁl Wt shovghie forces 4.4 Forces acting on ladder (only free body diagram, no
acting on a ladder under ISR
given condition.
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9/26/24, 10:29 AM 312312-ENGINEERING MECHANICS

ENGINEERING MECHANICS Course Code : 312312
Sr.No Theory Learning Outcomes| Learning content mapped with Theory Learning ilzga%(;si:d
) (TLO's)aligned to CO's. Outcomes (TLO's) and CO's. P .g
edagogies.
TLO 5.1 Determine the Unit -V C'entr01d and Centre of Gravity
. . 5.1 Centroid of geometrical plane figures: square,
centroid of given plane le. trianele. circl circl ol halk d
figt rectangle, triangle, circle, semi-circle, quarter circle Cha —Boar'
i . (IKS*: Archery arrowheads in Ramayana, Arch in Demonstration
TLO 5.2 Determine the . .
troid of ei 4 archeological structures such as Mahal, Gol Gumbaz). Video
centroid ot given COMposIe | 5 5 centroid of composite figures suchas L, T, I, C, Z Demonstrations
5 | figure. ) . .
. sections consisting of not more than three simple figures.| Model
TLO 5.3 Determine center of : . T . ’
. : : 5.3 Centre of Gravity of simple solids: cube, cuboid, Demonstration
gravity of given solid. : :
: cylinder, cone, sphere and hemisphere (no hollow Hands-on
TLO 5.4 Determine Centre :
of eravity of the given solids). Case Study
gravity ol the giv 5.4 Centre of Gravity of composite solids composed of
composite solid. : :
not more than two simple solids.

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

Practical / Tutorial / Laboratory Sr |Laboratory Experiment / Practical Titles /| Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
Collect the photographic information of CO1

LLO 1.1 Identify the relevant component

ST (o (1 e ot 1 Ind'ian knqwledge system (IKS) given in 2 CO2
various unit CO5

LLO 2.1 Use the Differential Axle & *Determine mechanical advantage and

Wheel to calculate relevant parameters 2 | velocity ratio of differential axle and wheel 2 CO1

under different loading condition. for different loading conditions.

LLO 3.1 Use the worm and worm wheel Determine mechanical advantage and

to calculate relevant parameters under 3 | velocity ratio of worm and worm wheel for 2 CO1

different loading condition. different loading conditions.

LLO 4.1 Use the single or Double
purchase crab winch to calculate relevant
parameters under different loading

Determine mechanical advantage and
4 | velocity ratio of single or Double purchase 2 CO1
crab winch for different loading conditions.

condition.

LLO 5.1 Use the simple screw jack to *Determine mechanical advantage and

calculate relevant parameters under 5 | velocity ratio of simple screw jack for 2 COl
different loading condition. different loading conditions.

LLO 6.1 Use the Weston’s differential
pulley block to calculate relevant
parameters under different loading

Determine mechanical advantage and
6 | velocity ratio of Weston’s differential pulley 2 Col
block for different loading conditions.

condition.

LLO 7.1 Use the geared pulley block to Determine mechanical advantage and

calculate relevant parameters under 7 | velocity ratio of geared pulley block for 2 CO1
different loading condition. different loading conditions.

LLO 8.1 Use the two or three sheave
pulley block to calculate relevant
parameters under different loading

Determine mechanical advantage and
8 | velocity ratio of two or three sheave pulley 2 CO1
block for different loading conditions.

condition.
LLO 9.1 Use the universal force table to *Verify law of polygon of forces using
) 9 . . 2 CO2
verify the law of polygon. Universal force table for given forces.
LLO 10.1 Use moment apparatus to *Verify law of moment of forces using law
) 10 . 2 CO2
verify the law of moment. of moment apparatus for given forces.
LLO 11.1 Use universal force table to *Verify the Lami's theorem using Universal
) . 11 - 2 CO3
verify the Lami's theorem. force table apparatus for given forces.
LLO 12.1 Use the beam reaction *Determine support reactions of simply
apparatus to determine support reactions | 12 | supported beam using beam reaction 2 CO3
of the given simply supported beam. apparatus for given vertical loading.
MSBTE Approval Dt. 11/09/2024 Semester - 2, K Scheme
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ENGINEERING MECHANICS Course Code : 312312
Practical / Tutorial / Laboratory Sr [{Laboratory Experiment / Practical Titles /| Number | Relevant
Learning Outcome (LLO) No Tutorial Titles of hrs. COs
LLO 13.1 Use the horizontal plane *Determine coefficient of friction using
friction apparatus for the given body to | 13 | friction apparatus for given block on 2 CO4
calculate coefficient of friction. horizontal plane.
LLO 14.1 Use the inclined plane friction Determine coefficient of friction using
apparatus for the given body to calculate | 14 | friction apparatus for given block on 2 CO4
coefficient of friction. inclined plane.
S 15.'1 Prepaye ghimple pqper.model *Verify centroid of given plane lamina
of the given lamina to determine its 15 L s 2 CO5
; of by making simple paper model.
centroid.
Note : Out of above suggestive LLOs -
e '*' Marked Practicals (LLOs) Are mandatory.
e Minimum 80% of above list of lab experiment are to be performed.
e Judicial mix of LLOs are to be performed to achieve desired outcomes.

VII. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

e Collect photographs of specific simple lifting machine and relate these machines with the machines being studied
and prepare models of simple lifting machines using tools in “MECHANO” and “MECHANIX”

* Prepare chart of types of forces showing real-life examples.

* Prepare chart or flex of laws related to engineering mechanics like law of moment, law of machine, law of
parallelogram of forces, Varignon’s theorem of moments etc.

* Prepare chart showing all types of beams having types of support (roller, hinged, fixed) with sketches and
corresponding photographs of real-life examples.

* Prepare models of types of beam subjected to all loads (Point load, UDL, UVL, moment, couple) with sketches and
corresponding photographs of real-life examples.

* Prepare photographic chart showing real life examples of uses of friction on horizontal (walking, writing, etc.) and
inclined plane (slider in gardens, loading of heavy material in trucks etc.).

* Collect minimum Ten sample of materials having different coefficient of friction.

* Prepare a chart showing comparison of centroid and center of gravity for square-cube, rectangle-cylinder, triangle-
cone, circle-sphere, semicircle-hemisphere.

* Prepare a models of solids like square, rectangle triangle, circle, semicircle, cube, cuboid, cylinder, cone, sphere,
hemisphere.

Assignment

e Solve the examples on calculation of values of MA, VR, Pi, Pf, Wi, Wf, law of machine etc. for given type of
machine.

* Solve the examples on calculation of orthogonal or non-orthogonal components of a force.

* Solve the examples on calculation of moments of a force from given problem statement or figure.

* Solve the examples on calculation of resultant for given force system from given problem statement or figure.

* Solve the examples on calculation of unknown forces using Lamis theorem from given problem statement or figure.
* Solve the examples on calculation of support reactions of given beam from given problem statement or figure.

* Solve the examples on calculation of coefficient of friction, normal reaction, force required to pull or push the block
for given case of frictional bodies (horizontal or inclined plane).

* Solve the examples on calculation of centroid of simple/composite plane figures from given problem statement or
figure.

* Solve the examples on calculation of center of gravity for simple/composite solid bodies from given problem
statement or figure.
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Note

e Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.

» The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.

e [fa microproject is assigned, it is expected to be completed as a group activity.

e SLA marks shall be awarded as per the continuous assessment record.

¢ For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.

 If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED
Relevant
Sr.No Equipment Name with Broad Specifications LLO
Number

1 Simple axle and wheel (wall mounted unit with the wheel of 40 cm diameter and axles are 1
insteps of 20 cm and 10 cm reducing diameter .

’ Law of moment’s apparatus consisting of a stainless steel graduated beam 12.5 mm square in 10.11
section, 1m long, pivoted at centre. ’

3 | Beam Reaction apparatus (The apparatus is with two circular dial type 10 kg.) 15
Friction apparatus for motion along horizontal and inclined plane (base to which a sector with

4 | graduated arc and vertical scale is provided. The plane may be clamped at any angle up to 45 16,17
degrees. pan. Two weight boxes (each of 5 gm,10 gm, 2-20 gm, 2-50 gm, 2-100 gm weight)

5 | Models of geometrical figures. 18

6 Differential axle and wheel (wall mounted unit with the wheel of 40 cm diameter and axles )
are insteps of 20 cm and 10 cm reducing diameter .

7 Worm and worm wheel (wall mounted unit with threaded spindle, load drum, effort wheel; 3
with necessary slotted weights, hanger and thread)
Single Purchase Crab winch (Table mounted heavy cast iron body. The effort wheel is of C.I.

8 | material of 25 cm diameter mounted on a shaft of about 40mm dia. On the same shaft a 4
geared wheel of 15 cm dia.

9 Double Purchase Crab winch (Having assembly same as above but with double set of gearing 5
arrangement.)

10 Simple screw Jack (Table mounted metallic body , screw with a pitch of 5 mm carrying a 6
double flanged turn table of 20 cm diameter.

11 | Weston’s Differential pulley block (consisting of two pulleys; one bigger and other smaller. 7
Weston’s Differential worm geared pulley block (Consists of a metallic (preferably steel)

12 | cogged wheel of about 20 cm along with a protruded load drum of 10 cm dia. to suspend the 8
weights of 10 kg, 20 kg-2 weights and a 50 kg weights)

13 Universal Force Table (Consists of a circular 40 cm dia. Aluminum disc, graduated into 360 9.14
degrees.) with all accessories. ’

IX. SUGGESTED WEIGHTAGE TO LEARNING EFFORTS & ASSESSMENT PURPOSE (Specification

Table)
Sr.No(Unit Unit Title Aligned COs|Learning HoursR-Level/U-Level|A-Level Total Marks
1 I | Simple Lifting Machine COl1 9 2 8 4 14
2 | II | Analysis of Forces CO2 13 2 4 12 18
3 | OI | Equilibrium of Forces CO3 9 2 8 4 14
4 | IV | Friction CO4 7 2 4 6 12
5 | V | Centroid and Centre of Gravity CO5 7 2 4 6 12
Grand Total 45 10 28 32 70
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X. ASSESSMENT METHODOLOGIES/TOOLS
Formative assessment (Assessment for Learning)

e Term work (Lab Manual), Self-Learning (Assignment) Question and Answers in class room, quiz and group
discussion. Note: Each practical will be assessed considering-60% weightage to process related and 40 % weightage
to product related.

Summative Assessment (Assessment of Learning)

e Practical Examination, Oral Examination, Pen and Paper Test.

XI. SUGGESTED COS - POS MATRIX FORM

XIII. LEARNING WEBSITES & PORTALS

Sr.No Link / Portal Description
1 | https://www.engineersrail.com/simple-lifting-machine/ Introduction of simple lifting machine

Law of machine and types of
machines useful in industry.

3 | https://youtu.be/vWXIQYRXewc Introduction to engineering mechanics

2 | https://youtu.be/InYVzITSmBQ

Programme
Specific
Programme Outcomes (POs) Outcomes*
(PSOs)
Course PO-5
Outcomes|PO-1 Basic Engineering
PO-3 P PO-7
(CQ) | gl JelQ | o ot PO-4 | Practices for |y ¢ p o oioetl Life [PSO-PSO-[PSO-
Discipline [Problem Engineering| Society,
. . |Development . _“o. [Management| Long 1 2 3
Specific |Analysis . Tools  [Sustainability .
of Solutions Learning
Knowledge and
Environment
COl 1 1 1 2 1 - 1
cOo2 2 2 1 2 1 - 1
CcOo3 2 2 1 2 1 - 1
CO4 2 2 2 2 1 - 1
CO5 2 2 1 2 1 - 1
Legends :- High:03, Medium:02,Low:01, No Mapping: -
*PSOs are to be formulated at institute level
XII. SUGGESTED LEARNING MATERIALS / BOOKS
Sr.No Author Title Publisher with ISBN Number
Engineering Dhanpat Rai Publishing Co. 2016 ISBN-13: 978-
L | RRemamrutham Mechanics 9352164271
R. S. Khurmi, Engineering .
2 . . S.Chand & Co. New Delhi 2018 ISBN: 978-9352833962
N.Khurmi Mechanics
LS Engineering New Age International Private Limited ISBN: 978-
3 | 8. 5. Bhfygatu Mechanics 9388818698
A || RobrlERub, - Engineering Khanna Publishing ISBN-13:978-9386173263
Poonia Mechanics
5 | Dr. R. K. Bansal Engineering Laxmi Publications ISBN 13: 9788131804094
Mechanics
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Sr.No Link / Portal

Description

https://www.youtube.com/watch?v=6u_rjLjv-
4 | MY &list=PLOSWwFV98r
fKXq2KBphJz95rao7q8PpwT&index=3

Introduction of force system with
examples

https://www.youtube.com/watch?
5 | v=Fudcc0JoXdo&list=PLOSWwFV98r
fKXq2KBphJz95rao7q8PpwT&index=4

Resolution and composition of forces

6 | https://youtu.be/iy816vUmOiw

System of Forces

7 | https://www.youtube.com/watch?v=tM5hsUiNpGA

Calculation of beam reactions for
various types of beams

8 | https://www.youtube.com/watch?v=RGT1g_1u440

Calculation of coefficient of friction
for horizontal and inclined plane

9 | https://youtu.be/L.. ABGYASHFA

Friction

10 | https://youtu.be/ET3i0TDFpfA

Moment of Force

11 | https://econtent.msbte.edu.in/econtent/econtent home.php

Engineering Mechanics

Note :

online educational resources before use by the students

e Teachers are requested to check the creative common license status/financial implications of the suggested
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