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# ol " BASIC %7 1 sl===]= 1N ] i
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Nete> oS N\ R S !
. - FA-TH rqxts:nts an average ni‘twu das t:m of 30 marks cuch conducted during the semtstcr i i

1 If 2 candidare is not securing minimum passing marks in FA-PR {Formutw: Assessment Pramt:ul} of any course, thcn

thc candidare shall be declared as "Detained’ in that semester. : .
2. If a candidate does not secure minimum passing marks in SLHL{S&IFLcammg Ass:ssmcnt‘.l af any course, then the can-::hdntc sha.ll

'I:-: declared as "fail’ and will have to repeat and! resubmit SLA work. | {H 7N f

3. Netional learning hours for the semiester are {CL + LL + TL+ SI..} hrs.* l5 \‘!-'uks ¥ 1
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* ':- .'- " .\"‘“ )".‘ _J‘I
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Basic Maﬂwmancs!ptays a/cmcaal role'}_m-'dlp!ﬂmu Pragmmﬁrles as ity osters lhe d—evelnpment of critical
thinking" skills, enhances quanntatwe lnemcy-prephms-studcnts forfrhaghe:r_,educahon‘ p q‘ics pmblcm-
solving ahrhqes cultivates Ingmal and abst;mct thmkmg. ‘and ft':rsters mathematical litefacy. B'm éngaging with
Mathematics, ‘students acquire logical reasoning, plmh'icm solving techniques, nn{l analytu:nT ‘thinking, which
are valuable for llfe]ong leaming and professmnal grcwth / o »>

Sy L f o " . 1\ s
Calculus is a bm':lch of Ma!ﬂemaucs that calculates How matter, pt‘ll'tICIES uud henvenly bodies move.
Derivatives are useful’ j‘or fi ndmg maxima.and m:mmn _of the- ﬂInctmn veloc‘ltf and acceleration are also
useful for many engmccnng ‘optimization problems. Statistics can he*defrned as a type of mathematical
analysis which involves the method jof collgcting and atm]yzm;, data, rmd then summing up the data into a
numerical form for a given set of factual dat.'!. or real-w-arld ohser\mtlons It equips individuals with the ability
t;{ ;Irt:erpret numerical information, make informed decisions, and navigate real-world situations. Moreover,
mmp?enlazﬁllpe;?:ﬁ a foundation for further studies in various disciplines and prepares students to tackle

e ———————————————————————————————————————————————— =]
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COURSE TITLE: BASIC MATHEMATICS

COURSE CODY. - & 4 {¥an

By exploring abstract concepts and logical structures, students develop their ability Yro riimw er
connections, and approach problems with clarity and precision. Furthermore, studyi r*{‘u athemarics ) Tzl
students appreciate the historical and cultural s;gmi"cancc of ‘.Iarhcma_frc» and its applications : _
fields, thereby fostering mathematical literacy and a deeper understanding of the world. Hence the conrse
provides the insight to analyze engineering problems scientifically using logarithms. matrices, frigonometcy.
straight line, differential calculus, and statistics.

FUaria

By incorporating these.topics, students comprehend to approach mgiﬁeerhg problems from 2 rf;ﬂ:};eainaf&czi
perspective, enabling' them to devise efficient and effective solutions, and this leads to preparing Diploraz

graduates well- munded adaptahle and capahlc of makmg qmrmf' cam contributions to the bramich-specific
problems, i

I1I. COURSE—LEVEL LEARNING OU'I'COMES{CO 5} J
Studentsmllbeahletoach:eve&demnnsu'atmhefoliowmgco soncampletmnaf'mﬂﬁeabasedfé:zrmng

5-CO4 - Apply differential calculus to solve program me-specific problems.
#COS - Use techniques and methods of statistics to crack Pprogramme-specific proh!ﬂm-

IV.THEORY LEARNING DUTCUMES AND ALIGNED.COURSE CUYTENT

_COl - Apply thc cnnccpts of algebra to sulve engineering (di tsmplme] related pmblcms
- CO2 - Utilize trigonometry to solve prugramm&speclf ic engineering problems.
~ CO3 - Solve programme-specific engineering problems under given conditions of straight f'm:s

)

sl Theory l.taming Outcomes Learning content mapped with TLO% m Reku:nt_'
. gl g g ;
No (TLO'S) aligned to CO's; , . i ; Madarpstos ik .
UNIT-TALGEBRA (CL Hrs-12, Marks-14) |
TLO 1.1 Solve the given simple | 1,1 Logarithm: Concept and laws ‘of !
problem based on Iziws of | logarithm. ! i 1. :
logarithm. 1.2 Matrices: Matrices, algébra of .
TLO 1.2 Solve the given system | matrices, transpose, value of determinant i
of linear equations -using the | of matrix of order %3, ad_]omt am:l Improved . I
matrix inversion method. {1 | inverse of matrices. i Lecture |
I.| TLO 1.3 Obtain the proper and | I.3Matrices: Solution of srmu!tzneaus' "7 Tuotorial | fia)
|mproper partial fraction for the | equations by matrix Jnversu:rn method. ™ A.ﬂrgmnsm : co1 | -
given sm'lplc rational function.—| 1.4 Partial Fracucns Types ‘of* parhal ‘-Hunmmmn |
TLO 1.4~ Solve simultaneous | fractions based on the niature of factors Simulation.. f
equations- by using concepts | and related Problems. / ” . '
given  in. Ancient- Indian| 1.5 Algebra in Indran Knowledge | '
Mathematics, oy System: So!mmn " of s:mukanncfus - 5
o4 “eo| equations. e~ - we, ;
Lo, 5 T \ X
Y 5 T PR~ o
o ?. i 4 " - % '_.-:l 0
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COURSE TITLE: BASIC MATHEMATICS

N:; Outcomes (TLO'S)
aligned to CO's.

s Theory Learning i

Learning content mapped with TLO's,

Suﬁrsm!
Lenrning
Pedagogles

COURSE CODE

SO Lng

Relevini
0y

UNIT- 1V DIFFERENTIAL CALCULUS (CL Hrs-16, Marks-20)

—

TLO 4.1: Solve the given simple
problems based on functions.
TLO 4.2: Solve the given simple
problems based on rules “of
differentiation, _

TLO 4.3: Obtain the dcrwatwes
of n::ompcsnte implicit,
parametric, inverse, lonamhmlc,
and exponential ﬁ.mchons 3
TLO 4.4: Apply the concf.-pt of
differentiation to find ‘the given
equation of tangent and normal.
TLO 4.5: Apply. the concept of
| differentiation "to  calculate
maxima, mm1ma, and ‘radius -of
curvature for a given function. - .
TLO 4.6: Familiar with the

concept of calculus gwen in
Indian Mathematics. i

such as sum, product nnd quohent of

Indmn ‘Astronomérs. ", |

4.1 Functions and Limits: Concept of
function and simple examples. -
4.2 Functions and " Limits: Concept of
limits without examples.
4.3 Derivatives: Rulesof derwnlives

functions.’

4.4 Derivatives: Derwatwe of cum]}osua
functions _ (chainrule), implicit and
parametric functmns
4.5 Derivatives: Derwatwes of inverse,
logarithmic, and exponential functions.
4.6 /Applications of derjvative: Second-
order derivative - without
equation of tangent and normal maxlma
and minima, radms of curvature. =7
47 Calculus in Indian Knnwicdge
System: The Dtscmfery of Calculus‘ by
e d[

_examples;|

Improved .

" Lecture Tumrinl
Assi gnment -
Demonstmtmn
Slmulntmn

€04

UNIT -V

STATISTICS (CL Hrs-lil Mnrks-ld}

TLO '5.1: Obtain the range and
coefTicient of range of the given
grouped and ungrouped data. -

TLO 5.2: Calculate the mean and
standard deviation of ungrouped
and grouped data related to the

given  ‘simple ¢ engmeermg
problem(s). £

TLO 5.3: Determine the yarrance
and coefficient of. w_a;mnce ‘of
given grouped ‘and ungrouped
data. %

TLO 5.4: Jusufy the mnmstency

of given simple's sets of data.

5.1 Range, coeffi cient | of range . of
discrete and grouped data. X
5.2 Mean deviation ancl

F 4 -;~
-+

_standard

ciewatmn from the mean of gruuped and
ungrouped data.

5.3 Vanam:c and coeff' ment of varn:mce
of‘

54 Compansqn of
observation, T, _

\, .;-"\H ;'r “‘.

h'fo sets,

RN rr—

Improved
Lecture Tutorial
Asmgnment
Dcmonslralmn

Simulation

COs
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COURSE TITLE: BASIC MATHEMATICS

(o

COURSE CODE : SC11205

V. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL/TUTORIAL EXPERIENCES.
Sr. Practical/Tutorial/Laboratory Laboratory Experiment / Practical Titles | Number Relevant
No Learning Outcome (LLO) [Mutorial Titles of hrs. COs

1 |LLO 1.1: Solve simple problems of | Logarithm and applications. _ o 0

Logarithms based on given applications. g A 3 <ol
LLO 2.1- Solve elementary problems on | Algebra of matrices .

2 | Algebra of matrices for branch-specific B " col
engineering-related applications. ; - - i P

3 LLO 3.1: Apply the concept of matrix to | Simultaneous Equatmns ,using the | &% &
solve engineering problems. inversion method. o . N g2 col
LLO 4.1: Apply the concept of matrix to Matrix Imnnsmn method to’ de‘lc:m1m: ~lvcot

4 | solve engineering problems. currents. s X

5 LLO 5.1: Apply the concept of mamxto I;nvc;s:of a nun-smgu!ar matrix. >
solve engineering problems. e oy Cal
LLO 6.1: Apply the concept of p.a.'rlla! P:utlal ﬁ-actluns ﬂ_‘,.m,....\,_,_‘ i g

6 | fractions to solve engineering problems. [ "\,

LLO 7.1: Solve problems on Compound, Compound. Allied, mu]tlpte, and sub- 1 %

7 | Allied, multiple and sub—multlp!r: angles mulug]e angles o 9 %
for related shapes. b\ FTada d 5

- LLO 8.1: Utilize the mnr.:ept_ of Factonzaﬂun and dc-fattom'auﬁn ; i

8 | trigonometry to" solve eﬁgineg-iﬁg fnrmu!lae ““‘_,,ﬁ < vy, 2

~ | problems. . A} ooe i N --’

LLO 9.1: Utilize the concept of lnvmmgnnomMc ratios. Vi

9 | trigonometry to solve engineering i i f_; .y 2 1 coz
problems. . : : o : ’
LLO 10.1: Solve branch-specific Equanon of sumght Imi:s usmg b §

10 | engineering prublems under given | different f'orms & __-' e
conditions of straight lines. : .5 %
LLO 1LI: Solve branch-specific Perpmd;culardmanm, dlstancc 3y P4 -

11 | engineering problems  under - given between two parallel lines, a.ndnng,!a il 2 cOo3
conditions of straight lines. bétween two lines. jgod J1
LLO- 112.1% Solye  * branch- spec:ﬁc Use of a straight line to calculate Ihe.-ﬂ" £y

12 | enginéering problems ™ “under given | speed, distance, and time of a moving r Q) i
conditions of straight lines. .| object.. " / Py Pite,

—LLO 13.1z .Apply .the concept of Dcnva.u\rm of implicit functions and T

13 | derivative 'to . solvex, :nginu:ring pammcmc funcuuns » o \j*:' 2 CO4
problems. o~ i
LLO 14.1 - Apply the concept of | Derivative oflogm'llhmlcand . Fng

14 | derivatives to  solve’. engineering exponential functions. =% 2
'pTDb]el’l.‘lS- t & T N 7 L p.“e;}:-' CO4
LLO 15.1 - Apply the concept of-the Equation of tangent and normal.

15 | equation of tangent and normal to solve e 2
engineering problems. Cco4

GOVT. POLYTECHNIC, PUNE
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COURSE TITLE: BASIC MATHEMATICS

COURSE CODE : SCI1205

Sr. | Practical/Tutorial/Laboratory _Im" Practical Titles | Number | Relevant

No Learning QOutcome (LLO) [Tutorial Titles of hrs. | COs

LLO 16.1 - Apply the concept of | Maxima, minima of function and radius
: o ? 2 co4
16 | maxima, minima, and radius of | of curvature.
curvature to solve engineering problems. ; ;
LLO 17.1 - Apply the concept of the | Concept of tangent and normal to solve
17 | equation of tangent and normal to solve | the given problems ofEngmecnng 2 Co4
engineering problems. Drawing.
LLO 18.1 - Apply the concept” of | Maxima and Minima to obtain optlmum
18 | maxima and . minima to su]\fe value. . co4
engineering problems. b
LLO 19.1 - Apply the concept of the | Radius of curvature. 7 N
19 | radius of curvature to sulve engineering |“prem ey, A e ., CO4
problems. p A" 73 q 0\ £ W
LLO -20.1 - Utilize the concept of | Use of denvatwe to find the slope of at | i
20 | derivatives to__* solve engmeermg bcndmg curve. g &l Y COo4
problems. ¢ ' A 5 A
LLO 21.1 - Use the concept_of range | Range, coe:ﬂ' cient of range and mean®, R
21 | and mean deviation to crat:k branch deviation. e o \ 7 Bet ™\ i 2 cOo5 _
specific problems. § e VI e N / %
LLO 22.1 - Use the concept of standard Standard deviation, coefficient of ) ST
22 | deviation and coefficient of variance to 'vanatmn and compansr.an Gf two sets 2 N -COSE,
crack branch-specific problems. ! " S ¥ s
LLO 23.1 - Use the concept of standard | Standard Deviation for, Concrete wuth
23 | deviation to crack: branch-'speciﬁé the gwen datairl i Ty 2 G T
problems. anli BIREIE P ;"

Note: 1.Take anyl5 tutorials out Df23 and ensure that all tha units are mvered .
2.Take the tutorial in a batch size of 20 to 30 students.” -5 o > 'ﬁs‘_‘ Lt
3.Give students at least 10 pmblems to solve in each tutorial.” / ,-=" am N

T .v’ ﬁﬁ ‘se‘l {...

VL SUGGESTED MICROPROJECT.’ASSIGNMENTJ'ACT[VITIEE FOR SPECIFIC LEARNI?GI‘SKILLS

DEVELOPMENT (SELF-LEARNING] 3

A S e e
L ”:34'" o \ o] aiensh ety -
Micru-project- \ N f" (i({{ L N -ﬁ%,{x“‘.’?m i {#‘f N4 L7 7
Ok N Scriasmere AN S w e iif '
v : iy 1\_ ! ."._,"J Nﬁ“ i Jj (J‘!‘ "&‘::‘-'-}l
P '. . F & Ly
Assignment 45 4 Yo, X "< Y ; o .
Vi T, | W . g %, o g
iy g o I
N s-'f:“ 2 ﬁ“-‘nh NA A *,M#" 5 :’;:}p.-“
4 ? M“*‘N e s e - il ",.__- %
2 W
VII. LABORATORY EQUII’M ENTIINSTRUMENTSJTUDLSJ‘SOW&RE REQ'-H IRED
4 i TP , -H‘ﬂp? £ Do
Sr. EqnipmenthmewilhBrnﬂdSpeciﬁculinns Relevant LLO
No Number

Open-source software like SageMaths, MATHS3D, GeoGebra, Graph, DPLOT and
Graphing Calculator (GraphEq2.13), ORANGE can be used for Algebra, Calculus,

All

Trigonometry and Statistics respectively.

POLYTECHNIC, PUNE.
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COURSE TITLE:

BASIC MATHEMATICS
\'\lll. ‘SUGG ESTED FOR WEIGHT
(Specification Table)

AGE TO LFARNIN(- EFFORTS & J\SSESSMI‘N PURPOSE

COURSE  CODE : 5C11205

Sr. No | Uni P— ]
v 2 '; t Unit Title Aligned COs Learning Hours |R-Level | U-Level | A-Level Total Marks
1 Algebea col 12 2 6 6 14
= ! | Trigonometry o2 16 2 6 6 14
3 | 1 | StraightLine CO3 Ee6 ¥ 2 4|~ 2 4 8
4 | v lef:nmualr:a]mﬂus CO4 16 2 8- 10 20
5 | Vv | Statistics =~ * CO5 {—— 2 6 6 14

Grand Tntnl ' 60 10 28 32 70

IX.ASSESSMENT METHODOLOGIES/TOOLS BERLL S 2N

LEE Fum::tiwe assessment sy SummntlveAssessment
. (Assessment for Learning) N fAssessment of Learmng}
i 1. Tests 4 / ‘1. End Term Exam %

X. SUGGESTED CO0S- POS MATRIX FORM \ i e k h
S iz W] el v Prugramme e
- - / .ngm_mme } [ i Specific .

gy ! . Outcomes (POs) 1 e Outcomes*(PSOs)

[ Course —pE R | PO2 | FPOD Fod— | 705 ] [ P06 | [PO7 7| PSO-1 | PsOZ| PS03

Opcsmes | 9 Problem | _Design/ | Engineering | Engineering Prnlec‘t ¥ &' ‘Life ] b e
y (COs] Discipline- | Analysis | Development] . Tools Practices for Mﬁnngammt “Long’ : G
¢ ¥ Specific ' | of Solutions | .o | Socletys " Learning iy T ]
Knowledze g r | Sustainability | ° ) &
H g and LE R 5
i Environment | , ;
Ccol 3 1 - 1 - i .. "'l.
CcO2 3 I/ = - 150 ¢ ol 1. %
CO3 3 - o = it = L5 :
CO4 3 A =R 1, - w7 ,
CO5 ¢ i IF 2 TR 1 ] 1_él” N o
" Le-uends.-‘ﬂngh :03, Medmm 02, Low:01, N 0 Mappmg =y “-*-‘. }.-' 5 F
6 "PSOs are ! to be fcnnulatcd at l:he msm:ute Icvel _ B, S A
- ——F i | F f;hg:
XI.SUGGFSTED LEARNmG MATERIA[SIBODKS | &2 AR\
I i & P
Sr. No ~Author “Title’ J .+ Publisher”
~| Higher Engineering ===/ Khanna publication New Delhi, 2013
1 | GrewalBS. Mathematics e ISBN: §174091955."
o) A textbookof Engmeenng I New Age publication New Delhi,2006
2 |DuttaD. £~ Mathematics ISBN:978-81-224-1689-3
: . Advance Engineering , ¢ -Wiley publication New Delhi 2016
3 | Kreysizg, Ervin Mathernatics' |4 41% & < | ISBN:978-81-265-5423-2
4 | DesH.K Advance Engineering S Chand publication New Delhi 2008
i Mathematics ISBN: 9788121903455
_ | Marvin L. Bittinger L Addison-Wesley 10th Edition
: C
5 | David J. Ellenbogen aleulus and Its Applications | 1gpN.13.978.0.321-69433-1

GOVT. POLYTECHNIC, PUNE.
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COURSE TITLE: BASIC MATHEM ATICS

COURSE CODE : SC11205

=
Sr. No Author Title Publisher
: Studies in the Histors of Indian | Hindustan Book Agency. New
6 | C.S. Seshadri Mathematics Delhil10016.
ISBN978-93-80250-06-9 E
George Gheverghese Indian Mathematics Engaging | World Scientific Publishing Europe Ltd. 57
7 | Joseph with the World from Ancientto | ISBN 978-17-86340-61-0
- | ModemTimes : =
e ' H Khanna Book Publishing Co.(P) Lt
i e Vehematice d ISBN: 978-93-91505-42-4
’ L ¥, Fiw Khanna Book Publishing Co.[P} Ltd.
9 | GarimaSinghs = | Mathematics- 1l ISBN: 978-93-91505-52.3 .-
Gareth James, Damcia | An Introduction to Statistical | Springer New York Hmdel’bﬂg Dordrecht
10 | Witten, Trevor Hastie," Leaming with Applicationsin | London . N ¥
Robert and Tbshu-am R & E ISBN 9?8—[-46]4—{13?-0 q ¥
=~ [ i1 % | ISBN978-1-4614-7138-7.(cBook)
LY oy e . | First Edition,Rajkamal Pra.k:a.slmn,
11 | Gunakar Muley Sansar Ke Mahan Ganitagya . | ISBN-10. 8126703571, :‘t-
e} ime BB M|1SBEN-13.978-8175703579 ey
: ; 1A odcmhlnh'ndu o New Age International Pmran: L:rrmed1r l
12 | T. S/Bhanumurthy | £ Am:iem Indian M mhunatics January 2008 - eSS
' \ & ISBN-10.812242600X, 1 T
= JHE L 7 = s LISBNOI3.978-812242€007 S
= als R | mesldcr DmlEllSIOII and ) Notion Press; 1 stedition (2'["3)., i v
£ | B pvodiand \ €% | Rephice i 5Ty 7| 15BN-978-1644291795 i g

XIIL LEARNING WEBSITES & PORTALS . |

'.. \.1_

Sr. Nol - I.u.Ul’oml <Ay Dﬂthpl‘lnll
1. | hup://nptel ac.in/courses/106102064/1 i, Dl g;::'“" [ﬂ“_ cariig Initiytives b!fll'l'smd y
2. | www,scilab.org/-SCILab i l _ﬂ.,-"i B o mml:n&cmmmuinm amilhms
3. | www.mathw orks.mm"pmduct}ma.tiahanA“.&B o i:iﬂ:l:;z:: ?g:;dml:;m of N':P;J
b N Use of Microsoft Excel, Apple
4. | Speeads pplications % Numbers and Google Shects.
5. | hups/ocw.mitedu/ : N MIT Courseware -~ .
6 h:tpsﬁwuwkhmnqdcmy orgfmalh‘?gcl:dECNqHuabCys Concept of Mathemahcs through video
~_| 4CFdOJaddHoPig "L lectures and notes
7. | hup//ocw abu.edu. ng:‘mumsfmmh:maucs.-' List of Mathematical Courses.
. - £ to 5.1 |'Open Education Resources (OER) in
: ps.mlbgu:des.ruman.edu!ncrfsuhjacﬁmaihcmatws Mathernatics.
Jiph =
9. l;ulp; P a'l c;lrf edw/en/simulations/filter?subjects=m Phet Simulation for Mathematics.
10. https.ﬂhbguldes cmich.edw/OER/mathematics Mathematics with OER.
m
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COURSE TITLED ENGINEERING MECHA NIC'N COUIRSE CODE § AN

GOVERNMENT POLYTECHNIC,IPUNI
120 = NEP* SCHEME

B T

PROGRAMME i DIFLOMA IN CEMIIMT e
PROGRAMME CODE; I K _ e
COURSETITLE [ ENGINEERING NTCITANTCN A
| COURSE CODE AMZIT R R S
PREREQUISITE COURSE CODE & TITLE | NA it
. LEARNING & ASSESSMENT SCHEME o
Lenrning Pllrhlnl»:l e wo Awsensiieni Neheme R
Attual ™ .
: . o |CCnatuet HE P = | Theory, .Illmluull .ﬁ Bused o8
{‘-_:u:lu Course Tiile ;:Inurli WesAWeek | | .. ('rr}ltn w — TNl LU P
ode ‘yhe- ; yit per, o i
AL _ﬂll N~ ¢ TI{:!I NLD - Duirailoh a‘;:.-qi ,H____ -~ .l raetleal Mtk
W TN i 1 8 o (T rotat | vAPR | Na-ri | SEA
amiiy Fd ‘ d ki My | M N Ds]VT I M S| AL [ ATin| A Tan] Mo
ENGINEERING | oo | o : K 1
AM21200 |Gl ranges [ PSES] |2 [ fa | s | s | 0| 70 [1oo]40fas | s fzea| 0| 28| 10| 178

Total IKS Hrs for Term: 2 Lllry \
Abbreviations: CL-Classroom Learnlng, 'TL-Tuorinl I,rnrnlng. LLeLnboratory I.curnlna.Hl.ll-heir‘l,nnrnin Honrsy NUE-=Notlonal

Learning Hours, FA - Innnnlive Aancumcnr. 5A -hmmnm[vu nummum. Il'.'.H-'hldInu Knowledge ;\ymm. LA ‘ir.ll Lenrnlng

Asscssmenl - {ﬂ -
Legends: m—];;t:mul Annewncnl # I nlcrmlAnluun enl, *# nnllrm Ii xnmhmEh'-n.r@S Inrurnul tinlllwl Nlll'llllllllh!l"l g
\ \Fepdha\ | e

Note:
FA-TII rrrlm:nln #n average of Iwo clnsu Iulll nIJJ{}Jﬂurkn cnch tondueted during the Unhenl‘nr
1. If a candidate is not securing minimum passing umlku In FA-PR (FormatIVe Assessment - Prm.llcttl] ol uny mum, ﬂmn
| ¥ ]

the candidate shall be declared s 'Detalned’ In that semnenter, 1 1 DT ™
2. Ifa candidate does nol secure miniminm posiing moeks 1o §1LA (Salfl rﬂll'lllh'la .-\nucrllmcnt} ol uny eourse, llmn llm |.IIII"I.||IIE shall

be declared ax "fall' and will have to repeat ond rd.'ﬁrhl]lh l‘Jl'l.."s work, | | 1 b f
3. Notional learning hours for the semesier are (CL+ LL+TL+ HLj hrs 3 IS “rﬂ'hl N ;- &p
4. 1 credit is equivalent to ) Notlonal howrs, ]' ;? ;’", o ".. g :
5. * Sell-learning hours shall not be relleeted In the Timelable, ’_.f'; ! "l % _‘.." 'y
6.4 Self-learning ingludes J_r-lun|-prnjcc;:|-fnn:|}grimunw:lI her nnlI\:_Ill::.‘}..«-“' | vl j a
Il RATIONALE: N ‘1 N *-_J._“__l_ Ha%ﬁ:; H

To find soiu:mns 10 vnrlous pruchcnl prnhlcms. l'l h uuanliui to siuf.ly“ and gut ncqunjnicd with the various
aspects in Statics and_Dynamics. Thus, this course gives (e scope to understand i'unr.]nnlcntul coneepts of
laws of mechanics and their npp]lcntiuna to differeit. cnginucrlng pmhlcny.-“ﬂlu fufidimental concepts to be
studied in this course are ijquircr.! for study of strength of mnlcrinls Mncimnks ui Structures and other course
of Mechanical & Civil I.ugmer:rh:g 1o be-studied nt highcr Icvc! 3 1
o 'Lc
III. COURSE-LEVEL l.l"ﬁltNl’N(" OU'I (..UMFH (CO'S) c:“ \ e
Students will be able to achieve & dcmmﬁfmlé {Iln ’lbl'lc-!;ving tb'u on completion of course-based learning

CO1: Identify the force systems for given conditions by npplying the basics of mechanics.
CO02: Select the relevant simple lifting machine(s) for given purposes.

CO3: Determine unknown force(s) of different engineering systems.

CO04: Check the stability of various force systems.

COS: Apply the principles of friction In varlous conditions for uselul purposes,

CO6: Find the centroid nnd centre of gravity of varlous components In englneering systems.

. ————————————
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COURSE TITLED ENGINLERING MECHANICN
IV. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

COVRSE CODE s AM 22

sr,
Na

Theory Learning Outeomens I'LAars)
allgned 1o O,

Learnbng content mnpped with
THO's,

Suggesied 1enrning
PPedugogles

elevant
Oy

UNIT-1_ MECIHANICS AND I'ORC

F_SYSTEM (C1 1rs=04, Murks-06)

TLO L1 Explain coneepts of the
given terms,

TLO 1.2, Use the relevant units of
various quantities In the given
situations, %
TLO 1.3 Explain effects of o force
on the given object. .. ° < .
TLO 1.4 Identify the force system
for the given situation, .~ -,

.....

5 LY
L !
W

L Introduction
1.2 Derived unht, Ryslem
unity Sealur and Vector quantlty,
13 Deflnltion of Applied
Meehanies,  Statles, Dynamles,
Kinematies, and - Kineties, “= {
1.4 Defluftion of Gravity, Mass,
Weight, [nertla Néwton's /law of.
Gravitation and  Newto
of motion, -+,

ol

| Model

i1'h"la;€\;s A

Direct Instructlon &

Col

< _UNIT-11 SIM

I'LE MA{?IIINIE.;"] (CL 11rs-07, Mnr-lil-lij Y

TLO2.1:Describethe _components
of the given lifling machine,
TLO2.2:Differentiatethe working

simple lifting machines. jalw
TLO 2.3 Determine velocity. ratio,
efficiency and law of “the given
simple lifting machine. E

TLO 2.4: Calculate effort required
and load lifled by the given simple
lifting machine. ik
TLO 2.5: Interpret the graphs after
drawing them with the given data,

TLO 2.6:, Sclect the' relevant
simple lifting machine required for
the given purpose ' with
Jjustification. " N\ N UL

principle of the given two types of | be e : ti
= mﬁchincs';'_-el'f‘cﬁit lost 'in‘friction

2.1 ; Delinition of simple
machine, mechanlical ndvantage,
velocity ratlo, elficiency.-Relation
etween  them, - Triction+ jn
(PD' H_,.-" Fow Ny i \ -.-i-'“'ﬂ}.
227 Reversibllity, law of
machine, .max ‘MA. and . max
efTiciency. Numerical on general
simple liting machines., "
2,3 .1
differential axle  and ;wheel,
simple screw jack, worm & Worm'
wheel, single purchase crab only.
Numerical to determine V.R, Pf-
M.A, and efficiency-{ .5

'Study 'of 'machine | &

Direct lnstruqfliun

Model f
Da[nonsl ration

.r'-' 4‘:—"

r)

UNIT-111. RESOLUTION AND COMPOSITION OF FORCE

S _(CL Hrs-10,Marks-14)

TLO 3.1 Resolve the,
force. '/ i
TLO3.2 Calculate the resultant of
the given force system analytically,
TLO3.3 Determine graphically the
resultant of the given force system.
TLO 3.4 Find the resultant of the
given force system using law of
triangle and law of parallelogram.

given'single

3.1 Concept of force, unit force, |

graphical representation of force,
Principle of transmissibility, :
3.2 Systems of forces, coplanar,’
non-coplanar, al'.'cnlwufrr.:pt:,.-‘:'It:‘oh-
concurrent, Parallel, - * *

3.3 Resolution of a force, resolved
parts, orthogonal and non-
orthogonal. Components of g
force.

34 Concept of composition &
resultant of Forces,

3.5 Law of Parallelogram of

o~ ': P
i iﬁ,? LT

X

Direct Instruction
&

Model
Demonstration

forces, Triangle law of forces,

CO1,Cco3
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a force, Vari gnon 5
theorem of moments, couple &
characteristics of couple

3.6 Composition of Coplanar
forces-Concurrent, parallel (like
and unlike) non concurrent forces
by analytical methods.

Polygon law of forces, Moment of |

__ CODE :

HIIIGI

UNIT- IV

EQUILIBRIUM (CL Hrs-10, Marks-14)

TLO 4.1: Draw free body diagram
for the given condition. iy
TLO 4.2: Determine unknown
force in the given, s:tuatmn usmg
and Free body dlagram Analytical
and graphmat: condmnns W, of
equilibrium. “50 S o
TLO 4.3:¢ Idcnuf}' thc types of
beams rcqutred for. the given
situation,.” ' |

TLO 4.4: Determmc reactions-in
the ;given jype ,of “beam
analyt:cally and gmph:cally P

i
Y v, -rf"

o | concentrawd
o dmnbutcd loads. Beam supported

4.1 . Concepts. of . equilibrium,
equilibrant, Relation between
resultant ; &equ:llbrant

'Analytlcal condlhons o,

42 Equilibrium of mp]anar
concurrent  forces, Lami's
1heorem,and it is applications. -
43 . Equilibrium of coplanar
parallel "and non-concurrent

forces. =+ e Sl

4.4 Beams: mactlons --sunply
supporied beams” subjected to
and umformly

on roller and hinge supports.

, :-9‘ - s
'-l._\- .# _P -,
Dlrect Instn;ctmn

&Model S ¥
Demnnstratlon >

"’-»., 3

1 \
/ i
J’- f’
- !

#

CO4

C01,C03,

TLO 5.1: Fnctlun and coeff' clcnt
of Friction for the given cond:unn
TLO 5.2: Descnbe the ccndltlons '
for

Friction for th-: give mtuatmn
TLO 5.3: Determine fncnon forcc
in the given situation. | ,
TLO 5.4: Identify, the vém
forces plane acting on'a ladder-for
the given conditions usjng free
body diagram. "%

i angle of repose.

UN IT -V FRICTION (CL Hrs-07, Marks-]?.]

5.1 Introduction to Friction.
5.2 Types |of friction, laws™ of
static friction, -
friction, angle of fnctmn argpl
5.3, Eqmlrbr;um of ! body. '_'D'n
horrzontal & mclmcd p]am:s .y
54/Ladder f'ncl:cm ‘(Numencat
“with * smooth wal] and Flooring
rough' of smooth /to be only
covered in theory.)

‘coefficient of |-

on|&Model /4
Dmﬁms!raticn

s

F

#

Direct Instniction

‘col,

CO3,CO05

UNIT —VI ‘CENTROID

TLO 6.1: Determine the’centroid
of geometrical plane figures and
centre of gravity of the gwén
simple solid.

TLO 6.2: Calculate centroid of the
given composite plane lamina.
TLO 6.3: Determine centre of
gravity of the given solids.

TLO 6.4: Determine centre of
gravity of the given composite
solid.

AND CENTRE OF.GRAVITY (CL thﬂ'?. Marks-12)

6:1.Concept of | Centre. of* Grawty
&Centrmd

6.2 Centroid. qf J'eguiar p]anc areas
(t::angu!ar mrcu!ar, re::tangular
only) & compound areas
consisting of maximum three
regular plane areas.

6.3 Centroid of hollow objects

such as hollow cylinder, hollow

cone, hollow sphere. (No

Direct Instruction
& Model
Demonstration

C01,C06

GOVT. POLYTECHNIC, PUNE.
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