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COURSE LEVEL LEARNI NG OUTCOMES ( COS)  

●  CO1 - Appl y t he concepts of al gebra to sol ve engineeri ng (disci pli ne) related probl e ms.  

● CO2 - Utilize tri gono met ry to sol ve branch specific engi neeri ng probl e ms.  

● CO3 - Sol ve area specific engi neeri ng probl e ms under gi ven conditi ons of strai ght lines.  

● CO4 - Appl y differential cal cul us t o sol ve disci pline specific probl e ms.  

● CO5 - Use techni ques and met hods of statistics t o crack disci pli ne speci fic pr obl e ms 
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311302 

Basi c 

Mat he mati

cs 

B MS AEC 4 2 - 2 8 4 3 30 70 100 40 - - - - 25 10 125 

Tot al I KS Hrs for Se m. : 6  Hrs 

 Abbrevi ati ons: CL- Cl ass Roo m Learni ng, TL- Tut orial Learni ng, LL- Laborat ory Learning, SLH- Self Learni ng Hours, 

NLH- Noti onal Learni ng Hours, FA - For mati ve Assess ment , SA - Su mmati ve assess ment, I KS - Indi an Knowl edge System,  

SLA - Self Learni ng Assess ment Legends: @ Internal Assess ment, # Ext ernal Assess ment, *# Onli ne Exa mi nati on,  

@$ Int ernal Onli ne Exa mi nation 

 SUGGESTED COS - POS MATRI X FORM 

 Course 

Out co mes 

( COs) 

Progra mme Outco mes ( POs)  

Progra mme 

Specific Outco mes 

( PSOs) 

PO- 1 Basi c 

and 

Di sci pli ne 

Specific 

Kno wl edge 

PO- 2 

Probl e m 

Anal ysis 

PO- 3 

Desi gn/ 

Devel opmen

t of 

Sol uti ons 

PO- 4 

Engi neeri ng 

Tool s 

PO- 5 

Engi neeri ng 

Practi ces for 

Soci ety, 

Sustai nability 

and 

Envi ronment  

PO- 6 Project 

Ma nage ment  

PO- 7 Life 

Long 

Learni ng 

PS O- 1 PS O- 2 

CO1 3 1 - 1 - 1 1 1 - 

CO2 3 1 - - 1 1 1 1 - 

CO3 3 - - - - - - - - 

CO4 3 1 1 1 - 1 - 1 - 

CO5 3 2 1 1 1 1 1 1 - 
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 Course Outco mes (COs) and Theory Learni ng Outco mes (TLOs)  

By l earni ng course Basi c Mat he mati cs, First Year st udents will be abl e t o:  

 

CO No.  

 

TLO 

No.  

 

Course Outco mes (COs) and Theory Learni ng Outco mes (TLOs)  

CO101. 1  Appl y the concepts of algebra to sol ve engi neering ( disci pli ne) rel ated probl e ms.  

 1. 1 Sol ve t he gi ven si mpl e probl e m based on laws of logarit hm.  

1. 2 Sol ve gi ven syste m of li near equati ons usi ng matrix i nversi on met hod.  

1. 3 Obt ai n t he proper and i mpr oper partial fraction for the gi ven si mpl e rati onal functi on.  

1. 4 Sol ve si multaneous equations by usi ng concept gi ven i n Anci ent Indian Mathe mati cs.  

CO101. 2  Utilize tri gono metry to sol ve branch specific engi neeri ng probl e ms.  

 2. 1 Appl y t he concept of Compound angl e, allied angle and multi ple angl es t o sol ve t he 

gi ven si mpl e engi neeri ng probl e m(s). 

2. 2 Appl y t he concept of Sub- multipl e angl e t o sol ve the gi ven si mpl e engi neering 

related probl e m(s). 

2. 3 Appl y concept of fact orizati on and de-fact orizati on for mul ae t o sol ve t he given 

si mpl e engi neeri ng proble m(s). 

2. 4 Investi gat e gi ven si mpl e pr obl e ms by utilizi ng i nverse tri gono metric rati os.  

2. 5 Use concept gi ven i n Anci ent Indi an Mat he matics for tri gonometry t o sol ve gi ven 

pr obl e ms.  

CO101. 3  Sol ve area specific engineeri ng probl e ms under gi ven conditi ons of strai ght li nes.  

 3. 1 Cal cul at e angl e bet ween gi ven t wo strai ght lines.  

3. 2 For mul at e equati on of strai ght lines related t o gi ven engi neeri ng probl e ms.  

3. 3 Identify perpendi cular distance from t he gi ven point t o t he line.  

3. 4 Cal cul at e perpendi cular di stance bet ween t he gi ven t wo parallel lines.  

3. 5 Use geometry gi ven i n Sul abha sutras t o sol ve t he gi ven probl e ms.  

CO101. 4  Appl y differenti al cal cul us to sol ve disci pli ne specific probl e ms.  

 4. 1 Sol ve t he gi ven si mpl e probl e ms based on functi ons.  

4. 2 Sol ve t he gi ven si mpl e probl e ms based on rul es of differentiati on.  

4. 3 Obt ai n t he deri vati ves of composite, i mplicit, paramet ric, inverse, logarit hmi c, 

exponential functi ons.  

4. 4 Appl y t he concept of differentiati on t o fi nd gi ven equati on of tangent and nor mal.  

4. 5 Appl y t he concept of differentiati on t o calcul ate maxi ma,  mi ni ma and radi us of 

curvat ure for gi ven function.  

4. 6 Fa miliar wit h concept of cal cul us gi ven i n Indian Mat he mati cs.  

CO101. 5  Use techni ques and methods of statistics to crack disci pli ne specific probl e ms.  

 5. 1 Obt ai n t he range and coefficient of range of t he given grouped and ungrouped dat a.  

5. 2 Cal cul at e mean and standard devi ati on of ungrouped and grouped dat a relat ed t o t he 

gi ven si mpl e engi neeri ng probl e m(s).  

5. 3 Det er mi ne t he variance and coefficient of variance of gi ven grouped and ungr ouped 

dat a.  

5. 4 Justify t he consistency of gi ven si mpl e sets of dat a. 
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01 

(12) 
CO- 1 

I  Al gebra 12     

TLO-

1. 1 

1. 1. Logarithm: Concept and laws 

of l ogarit hm, Exa mpl es based on 

laws of l ogarit hm 
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01 

 

 

03/ 08/ 26  

To  

03/ 08/ 26  

 

 

04/ 08/ 26  

To  

11/ 08/ 26  

     

 

12/ 08/ 26 

To  

17/ 08/ 26 

 

17/ 08/ 26  

To  

17/ 08/ 26  

 

Chal k & 

Bl ack 

Board, 

ppt., Vi deo, 

L MS.   

Ex.  

TLO-

1. 2 

 

 

 

 

1. 2 Matrices: Matrices, algebra of 

mat rices, transpose, val ue of 

det er mi nant of matri x of or der 

3X3, Adj oi nt and i nverse of 

mat rices. 

1. 3 Matrices: Sol uti on of 

si multaneous equati ons by matri x 

inversi on met hod.  

TLO- 

1. 3 

1. 4 Partial Fracti on: Types of 

partial fraction based on nat ure of 

fact ors and related probl ems.  

TLO- 

1. 4 
1. 5 Al gebra in Indian Knowl edge 

Syst e m: Sol uti on of si multaneous 

equati ons (Indian Mat hemati cs). 

  02 

(16) 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO- 2 

 

II Tri gono metry 16     

TLO-

2. 1 

TLO-

2. 2 

2. 1 Tri gono metric rati os of 

Co mpound , allied, multipl e and 

sub- multipl e angl es  wit h si mpl e 

exa mpl es ( wit hout proofs) 
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    04 

 

 

18/ 08/ 26  

To 

24/ 08/ 26 

 

 

25/ 08/ 26 

      To 

  27/ 08/ 26  

 

 

31/ 08/ 26  

To 

02/ 09/ 26  

 

Chal k & 

Bl ack 

Board, 

ppt., Vi deo,   

L MS.  

Ex.  

TLO-

2. 3 

 

2. 2 Fact orizati on and De-

fact orization for mul ae. with 

si mpl e exa mpl es ( wit hout proofs) 

TLO-

2. 4 

2. 3 Inverse tri gono metric rati os 

and related probl e ms.  

2. 4 Pri nci pl e val ues and rel ati on 

bet ween tri gono metric and 

inverse tri gonometric ratios.  



 

 

TLO-

2. 5 

2. 5 Tri gono metry i n Indian 

Kno wl edge Syst e m: The 

Evol uti on of Si ne Function i n 

India. 

2. 6 Indian Tri gono metry: Basi c 

Indian Tri gono metry- 

Introducti on and Ter mi nol ogy 

(From Anci ent Begi nni ngs t o 

Ni l akant ha). 

2. 7 Tri gono metry i n Indian 

Kno wl edge Syst e m: Pyt hagorean 

tri ples i n Sul abasutras. 
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03/ 09/ 26 

To 

07/ 09/ 26 

 

  III 
Strai ght Li ne 

06     

03 

(06) 
CO- 3 

 

TLO-

3. 1 

3. 1 Strai ght line and sl ope of 

strai ght line: Angl e bet ween t wo 

lines, Conditi on of parallel and 

perpendi cular lines. 

    

   02 
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01 

 

 

01 

 

 

 

01 

 

08/ 09/ 26 

To 

09/ 09/ 26 

 

10/ 09/ 26 

To 

15/ 09/ 26 

 

16/ 09/ 26 

To 

16/ 09/ 26 

 

17/ 09/ 26 

To 

17/ 09/ 26 

 

21/ 09/ 26 

To 

21/ 09/ 26 

 

 

 

 

Chal k & 

Bl ack 

Board, 

ppt., Vi deo, 

L MS.  

Ex.  

 

TLO-

3. 2 

3. 2 Vari ous for ms of straight 

lines: Sl ope poi nt for m, two poi nt 

for m, Doubl e i ntercept for m, 

General for m.  

TLO-

3. 3 

3. 3 Perpendi cular distance from a 

poi nt on t he line. 

TLO-

3. 4 

3. 4 Perpendi cular distance 

bet ween t wo parallel lines. 

TLO-

3. 5 

3. 5 Geo metry i n Sul abasutras i n 

Indian Knowl edge Syst em 

(constructi on of square, circli ng 

the square). (Indian Mat he mati cs). 

04 

(16) 
CO- 4 

I V Di fferenti al Cal cul us 16   

Chal k & 

Bl ack 

Board, 

ppt., Vi deo, 

L MS.  

 

TLO-

4. 1 

4. 1 Functi on and Li mits: Concept 

of functi on and si mpl e exa mpl es. 
     02 

 

 

 

 

  04 

 

 

 

  04 

 

 

 

04 

 

 

02 

21/ 09/ 26 

To  

23/ 09/ 26 

 

24/ 09/ 26 

To  

29/ 09/ 26 

 

30/ 09/ 26 

To  

05/ 10/ 26 

 

06/ 10/ 26 

To  

12/ 10/ 26 

 

 

13/ 10/ 26 

To  

 Ex.  

TLO-

4. 1 

4. 2 Concept of li mits without 

exa mpl es. 

TLO-

4. 2 

4. 3 Rul es of deri vati ves such as 

sum, product, quotient of functi on 

TLO-

4. 3 

4. 4 Deri vati ve of composite 

functi ons (chai n Rul e), impli cit 

and para metric functi ons.  

TLO-

4. 3 

4. 5 Deri vati ves of i nverse 

logarit hmi c and exponent ial 

functi ons. 

TLO-

4. 4  

 

TLO-

4. 5 

4. 6 Applicati ons of Deri vati ve: 

Second Or der Deri vati ve wit hout 

exa mpl es, Equati on of tangent 

and nor mal, Maxi ma and Mi ni ma, 

Radi us of curvat ure.  



TLO-

4. 6 

4. 7 Cal cul us i n Indian Knowl edge 

Syst e m: The Di scovery of 

Cal cul us by Indi an Astrono mers. 

(Indi an Mat he matics). 

14/ 10/ 25 

 

  V St atistics 10     

05 

(10) 
CO- 5 

TLO-

5. 1 

5. 1 Range, coefficient of range of 

di screte and grouped data.      
    02 
 

 
 
 

04 
 
 

 
 

02 
 
 
 
 
 
 

02 
 

15/ 10/ 26 

To 

19/ 10/ 26 

 

 

19/ 10/ 26 

To 

22/ 10/ 26 

 

26/ 10/ 26 

To 

26/ 10/ 26 

 

 

27/ 10/ 26 

To 

29/ 10/ 26 

 

 

Chal k & 

Bl ack 

Board, 

ppt., Vi deo, 

L MS.  

Ex.  

TLO-

5. 2 

5. 2 Mean devi ati on and standard 

devi ati on from mean of grouped 

and ungr ouped dat a, weight ed 

means 

TLO-

5. 3 

5. 3 Variance and coefficient of 

variance.  

 

TLO-

5. 4 

5. 4 Co mparison of t wo sets of 

observati on 

ASSESS MENT METHODOLOGI ES/ TOOLS  

A.  For mati ve assess ment (Assess ment for Learni ng) (FA- TH)  

● Tests 

● Self-learni ng 
● Conti nuous assess ment based on process and product rel ated perfor mance i ndi cat ors.  

● Each assi gnment will be assessed consi deri ng 

o 60 % wei ght age is to process 

o 40 % wei ght age t o product  

B.  Summati ve Assess ment ( Assess ment of Learni ng) (SA- TH)  

● End Ter m Exa m 

 
SUGGESTED LEARNI NG MATERI ALS / BOOKS 

Sr. no Aut hor  Ti tl e Publi sher wi th I SBN Nu mber 

   01 
Gr e wal B. S.  Hi gher Engi neeri ng Mat hemati cs 

Khanna publicati on Ne w Del hi , 2013 ISBN: 

8174091955 

02 Dutt a. D 
A t ext book of Engi neeri ng 

Mat he matics 

Ne w age publicati on Ne w Del hi, 2006 ISBN: 

978-81-224-1689-3 
Dutta. D 

03 Kr eysi zg, Ervi n Advance Engi neeri ng Mat he matics 
Wi l ey publicati on Ne w Delhi 2016 ISBN: 

978-81-265-5423-2 

04 Das H. K.  Advance Engi neeri ng Mat he matics 
S Chand publicati on Ne w Del hi 2008 ISBN: 

9788121903455 

05 
Mar vi n L. Bittinger 

Davi d J. Ellenbogen 

Scott A. Surgent  

Cal cul us and Its Applicati ons 
Addi son- Wesl ey 10t h Edition ISBN- 13: 978-0-

321-69433-1 

06 
C.  S. Seshadri 

St udi es i n the Hist ory of Indi an 

Mat he matics 

Hi ndust an Book Agency, Ne w Del hi 110016. 

ISBN 978- 93-80250-06-9 



0 7  Geor ge Gheverghese 

Joseph 

Indi an Mat he matics Engaging wit h t he 

Worl d from Anci ent t o Modern Ti mes 

Worl d Sci entific Publishi ng Europe Lt d. 57 

ISBN 978- 17-86340-61-0 

08 
Deepak Si ngh Mat he matics-I 

Khanna Book Publishi ng Co. (P) Lt d. ISBN: 

978-93-91505-42-4 

09 
Gari ma Si ngh Mat he matics-II 

Khanna Book Publishi ng Co. (P) Lt d. ISBN: 

978-93-91505-52-3 

10 

Garet h Ja mes, 

Dani el a Witten, 

Trevor Hastie Robert 

and Ti bshirani 

An Introducti on t o St atistical Learni ng 

wi t h Applicati ons i n R 

Spri nger Ne w Yor k Hei delberg Dordrecht 

London ISBN 978-1-4614-7137-0 ISBN 978-

1-4614-7138-7 (eBook) 

11 
Gunakar Mul ey Sansar Ke Mahan Ganitagya 

First Editi on, Raj ka mal Prakashan, ISBN- 10. 

8126703571, ISBN- 13.  

12 
T. S. Bhanu murt hy 

A Modern i ntroducti on t o Anci ent 

Indi an Mat he matics 

Ne w Age Int ernati onal Pri vat e Li mit ed, 1 

January 2008 ISBN- 10. 812242600X, ISBN- 

13. 978-8122426007 

13 M. P. Tri vedi and 

P. Y. Tri vedi  
Consi der Di mensi on and Repl ace Pi 

Noti on Press; 1st editi on (2018), ISBN- 978-

1644291795 

 

LEARNI NG WEBSI TES & PORTALS 

Sr. 

No  
Li nk / Portal Descri pti on 

1 htt p://npt el. ac.i n/courses/ 106102064/ 1 Onli ne Learni ng Initiatives by II Ts and IISc 

2 www. scilab. org/ -SCI Lab Si gnal processi ng, statistical anal ysis, i mage enhance ment. 

3 
www. mat hwor ks. com/ product/ matlab/ -

MATLAB 
Appli cati ons of concepts of Mat he matics t o codi ng.  

4 Spreadsheet Applicati ons Use of Mi crosoft Excel, Appl e Nu mbers, Googl e Sheets.  

5 htt ps:// ocw. mit. edu/ MI T Course ware 

6 
htt ps:// www. khanacade my. org/ mat h?gcli d=CNq Hua

bCys4CFd OJaddHoPi g 
Concept of Mat he matics through vi deo lect ures and notes 

7 htt p://ocw. abu. edu. ng/ courses/ mat he matics/ Li st of Mat he matical Courses.  

8 
htt ps://libgui des.fur man. edu/ oer/subj ect/ mat he

mati cs 
Open Educati on Resources ( OER) i n Mat he matics. 

9 
htt ps:// phet. col orado. edu/ en/si mul ati ons/filter?s

ubj ects=mat h&t ype=ht ml, prot ot ype 
Phet Si mul ati on for Mat hemati cs 

10 htt ps://libgui des. c mi ch. edu/OER/ mat he matics Mat he matics wit h OER.  
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