Name of the Faculty: Faculty of Science

Batch: 2021-2022 onwards

Program Structure as per NEP 2020

Name of the Program: B.Sc. (Non-Medical)

Core | Discipline | Multidiscip Enh::)nlcl;zen ; Skill Value i
Semester Course ISE?CCI‘ﬁC -lmary Compulsory Goakwocemen | Adoidin Project Totasl Contact
(CO) ective Gene'rlc Caes t Courses Courses Credits i
(DSE) Elective (AECC) (SEC) (VACQ)
(MGE)
CC-1(5)
I CC-2(5) MGE-1(4) | AECC-1(2) VAC-1 (2) 23 29
CC-3 (5)
CC-4 (5)
II CC-5(5) MGE-2(4) | AECC-2(2) VAC-2 (2) 23 29
CC-6 (5)
Provision to provide Certificate Course in Basic Sciences Total 46 58
CC-7 (5)
111 CC- 8(5) MGE-3(4) | AECC-3(2) VAC-3 (2) 23 29
CC-9 (5)
CC- 10(5)
1A% CC- 11(5) MGE-4(4) | AECC -4 (2) VAC-4 (2) 23 29
CC- 12(5)
Provision to provide Diploma in Basic Sciences Total 92 58
DSE-1 (6)
\Y DSE-2 (6) SEC-1 (3) 21 27
DSE-3 (6)
DSE-4 (6)
VI DSE-5 (6) SEC-2 (3) 21 27
DSE-6 (6)
BSc (NM) will be awarded Total 134 112
DSE-7 (6)
VII DSE-8 (6) 8 20 32
DSE-9 (6)
VIII DSE-10(6) 8 20 32
BSc (NM) with Research (Phy /Chem /Maths /EVS) will be awarded Total 174 176

Note: 20% credits need to be earned by the studenst through online courses

z%ld’zL







o
I

EY

(
ov [oor [vz|oooe| o1 for]| or |ei[or|oz] oz z|v[o]o| ewd leonoeld qe eiqebly Pexsqy pue sesun| 9ovocosl [ve |
ot |ooL oL|ovfoL|or]|oz|rz|oo| |00 || e00 Koy eiqebly 1oessqy pue Jesurl| SOYOEOLL =
o¥ [oor |¥z| 09 |oe| o1 [or| oL |ei|or|oz| oz z|v|o]o| e0d |ednoeld Qe soRauly [EdIWBYD pue ABsiweyd0598]3 ‘AlsIwayD UoREUIPI00D @ [E1elN uomsuelL| pOvOsoLL | WAl | € |
oy |oot gL|ovfoLfor]|oz|vz|oo| |00 || @00 Kiosy) Soneuny [ediWeYD pue Asiweydo08|3 ‘Alsiwey) UojeuIpIood B [B3SN uonisuell | €0p0E0.L =
o¥ Joor |¥z| o9 |oe| o1 [or]| or |oi[or|oz| oz zZ|v|[o|o| awD |eanoeld Ge7 SIRAQ PuB SSABM|  Zzop0go, L =3
ov {001 oL|ov|oifor]|oz|vz|oo| e |00 || @00 Kiosy) PUE SSABM| | 0p0g0.L 62 |
oz| os gloz|s|s|o|zr|oe|z]|o]|o0]2]| 003V Kioay) SIIDIS 4oS = 8z |
0z| 0s gloz|s|s|ot|z]|oe|z|o]|o]|2 OVA Kioay) €-(OVA) 810D pappy enjep o P
or| 0oL ot|ov|or|ot|oz|pz[oo] ¥ [o|o|[¥ | 3oW Kioay) €-(IOI) 8A308[3 dusua Kieuldisipriniy = oz |
oy | oob [¥Z| 09 |oe| oL [or] o1 |ei|or[oz| oz z|v|o]o| ewd |eanoesd Qe 1SSRBUY| 90g0e021 sz |
ov | ool oL [ov |oi [oL [0z [z |oe| € |00 | €| @D Kioay 1-SKEUY| G0g0c02) vz |
ov | 0oL [¥Z| 09 [os| o1 [or]| or |oi|or|oz| oz z|v|[o|o| a0D [ednoeld qe sdnoso Jeuopoun ojueBlQ jo Aisiwey) pue solweukpouuay Jenen jo seieis| vococozt [11/m| €z |
or [ ooL oL|ov|oLfor]|oz[vz|os| e |00 || a0 Kioayy sdnoJ9) |euofioun dwuebliQ Jo Assiwayd pue solweukpowsay] ‘Jenel jo saieis| €ocoeosl 2z |
or | oor [¥Z| 09 |oe| o1 [oL]| oL |oi[or|oz| oz z|v[o]o| e0D [eonoeId GE7 SOIUBUIS [BINSHEIS PUBSIISAU [BWIBUL| Zogog0/L 1z |
or| ooL oL|ov|oifor]|oz[vz|oo[e|o|o|e| a0 Kioay) SOIUBLOBIN [EJlSHEIS PUBSIISAU [BULSUL| | og0e0LL 0z |
oz| os g loz[s|s|orfer|oe[z|o]o[2]| o003V Kioay) SOILT g Senje/\ uewny = 61 |
oz| 0s gloz|s|s|ofz|oc|z|o]o|z| ovA Kioay) Z-(OVA) 881n0Q pappy anjep - 8l
ov| 00L gL|ov|oLfoL|oz|pz (o9l ¥ |O|O|¥ | 3OW Kioayy Z-(39W) 8ARd8|3 dteseusg Aeundisipriny = m
or Joor [¥Z]| 09 |oe| o1 [or]| o1 |ei]|ov[oz| oz zZ|v|o]o| ewd 1eanoeld qe suonenb3 jeruaseyia| 90zoeoLL oL |
ov [ooL ot|ovfoLfor|oz[rz|oo| e |00 || @00 Kioay) suopenb3 jenuaseyia| S0Z0E0LL st |
or Joor [¥z]| 09 |oe| o1 [oL| o1 |er]|ov|oz| oz z|v|[o]o| ewd |eonoeld qe7 sdnoi9 [euoouny dlueBIQ O} UOKINPORU|  pue Asiway) oIuebiQ [esued| 10Zoc0Zt | 1 | vL |
or |ook oL|ov[oL|or]|oz[rz|oo| e |00 || a0 Kioay) sdnoJ9 [euogoun dluebiQ o) uogonposul pue Assiway) auebio [eseuss| £0zoeost el |
or [oor |¥z]| 09 |oe| o1 [oL| o1 [ei]|ov|oz| oz z|v[o]o| ewd [eonoeld Qe LW3 pue wspaubep ‘Aoupeia| Z0ZogoLL Izt |
ov [00L olL|or|oL|oL|oz|vz|oofe| 0|0 |€ 840D Kioayy 13 pue wspaubep ‘Apupe3| L0ZogoLL m
oz| oS gloz|s|s|orfer]oe[z]ofo]z| o003V Kioay) 8UBIDS [BJUBWILOJIAUT - or |
0z| os gloz|s|s|orfeLfoe|z|ofo|2 OVA Kioay) L-(QVA) 8sin0Q peppy anjep = 6
or| oo oL|or|oL|oLfozZ|vz |09 v |O|O| ¥ ER Kioay) L-(3ON) 8ARd8|3 dususs Aieuldisipriny = 8 |
or | ooL [¥z] 09 |oe| ov [oL| o1 [er]|or|oz| oz Z|v|o]o| e0D leanoeId qe snjndied| 90L0€0.L iz
or | oot oL [ov [oi foL Joz [pz |oof €| o [o|e| @e0D Kiosy) snimed| soL0e02L 9 |
or | ooL [vz]| 09 |oe| or [oL| o1 [er]ov|oz| oz z|v|o]o| ewd 1eonoeld qe euqynb3 pue sopeblau3 [ediway) ‘Bulpuog [EdIWBYD ‘inpPnag Awoly| 0L0soZE | 1/1 | S |
o¥ | ooL oL|ov|oifoL|oz|vz|oo[e|o[o]|e| a0 Kioay) euqyinb3 pue sogebieul edlway ‘Buipuog |ealway) ‘aimonag dwoly| €010€0Z1 v |
ov | oor [vz| o9 [oe| oL |oL| or [or|or|oz| oz z|v|o|o| aw0D |eagoeld qeTsolueydaN| ZoLOE0LL ¢ |
or| ook oL|ov|oifoL|oz[vz|oofe|o[o]| e[ a0 Kioay) soeysiy| LOLOEOLL ER
oz| oS : glozfs|sforfzifoe]zfofofz| 203V Kioay) uonelunwwo) ysybu3 - v |
8| 8 gl 5 18] 2 ¢l 219 7
=| £ 3 m 8 3| 2 4|33 @
3| = 5| s |E| 3 | § HE
&l = gl 2 18] » = (2 @
w w m m .m_ m.. w B&,Muw: leanord @poD m ‘oN
3 ml. = wl. m. w!o. || 1293V Jhiosyy ainjejpuawoN e i m d
S| 5|8 .w g - [a109 w
| 3| s 2
s |8 & 2
- :
S 2
ol S
= [ (reuisyul) jeopoeid 1eondesd | (lewsu)) Adoayl |JoayL
2202-1202 (1221paN-uoN) 95°g : ewweibold ayj Jo aweN

92ualdg Jo Ajjnde4 : Ajinde4 ay) jJo aweN







»\Q.v\ﬁj -~ &
OF [00L |¥Z| 09 oL |OL| OL |oL|ov|oZ| OZ Z2|v|0]oO 3sa |eonoeld qe Adoosou0ads | ‘AN Pue suoqiedoIpAy Jespnuklod ‘Ansiueyd olueBiouiolg 'solejewouebiQ]  6F90E0LE (28 |
ov| ooL oL|ov|oL|oL|oz|vz|oo| v [0 o[ ¥ 3sa Kioayy Adodsos0ads | ‘AN pue suoqieaopAy Jesjonukiod ‘Ansiwayd suebiouiolg 'soj ebi0| 8190E0LL 18 |
OF |00L |¥Z| 09 OL |OL| OL |oL|OF|OZ| OZ clvjofo 3sa ledipeld qe Asiweyd Jjewkjogq| £+9020Li 08 |
or| ool ot|ovfoL|ot|oz[vz[oo| ¥ [0 |0 [+ | 3sa Kioay Ansiway) Jjewkjog| 9FS0E0LE 62 |
oy {oor |vz| 09 oL for] o1 [aifor|oz| oz zZ{v|o]o| 3sa 1eonoeld G SOISAUAORSY|  SI90E0Lt 87 |
oy| ool oLjov|otjoL|oz|vz[oofv o [0 |¥]| 3sa Kuoayy — SosAUdonsy| ViS00t |yan | 22 |
ov [oor [vz] 09 ot [ov] or [et]orfoz] oz z|lv|{ofo| asa 1eooesd €190E0L} oz |
ov | 004 oL|orfot|or]|oz[vz[oo[ v [o o[ ¥ | 3sa AioayL | Zieocozt | 52 |
or |00k [vZ]| 09 oL |ot]| oL |oifor|oz| oz Z|v|[o]|o| a3sa [edfpRId 119020} V2 |
or| 0oL or|ovfoL|ot|oz[vz|oo| ¥ oo ¥v | 3sa Kioay). SOIUBUOSN WMUBND | 0FB0S0LF ¢7 |
or| 001 oLjov|oL|oL|oz|vzfoofefofo|e| o3s Aiosyy sonueukq pinjg| B0S0S0ZE 12z |
or| ool oL|ovfoLfoL|oz|vzfoofe|ofo]|e| o3s Aosyy] SUOReNnb3 [elBalul | 8090€0LF | m
or| ool oL|or|oL|oL|oz|vz[oo[e[o[o]e| oas Kioay L. AqdeIboidkiD| — 2090E0Lt | 0z |
OoF| 001 oL|ov|oL|oL|OZ[p2|O9|E| O[O | € 03s Kioay Knsiway) epoisaq| 9090€0LE 69 |
ov| ooL oL|or|oL|oL|oz|vzloole| 0|0 ¢ 038 Kioay ) sawinpad g SORAWSOD JO Asiwayy| SO90E0LE | 89 |
ov| oot gL|ovfoL|ot]|oz|vz[oof e |ofo]|e| o3s Kioay) TW3YD [EoRNeoBUIBUd | POS0E0LE 29 |
ov| 00L oL|OF|OL|OL|OZ|vZ|o9|E 0|0 € o3s Kiosy suoledlddy sy pue uopeslunwwo?) ayeeg| £09080LL 09 |
or| ool oL|ovjoLfoL|oz|vz[oo[e|ofo]e| om3s Kiosy) uo! uIsn BUIISPOW SOIsAUJ | Z090E0Lt 59 |
ov| 004 oL|ov|oL|oL|oZ|vZz|oofe |0 |0 | € 03s Kioayy sJ0pejeQ pue siosuag| F090E0LL (3o |
or [oor [vz] 09 ot o] o+ [a]or|oz] oz z[v[ofof 3sa | reomei e suopoung jeeds| LSSOFOLE (€9 ]
ov| ool oi|ov]oi|oL|oz|vz|oo| v [o| o[ ¥ | 3sa [m suooun; feredg| 9CS0E0LE 29 |
Oob |00L |¥Z| 09 0L |OL| OL |9L|O¥|0Z]| OZ Z(v|0f|0 3sa |eanoeld qe yosessey uopesedp| STSOEOLE m
or| ool oL|ovfoLfot|oz|vzfoo| ¥ |o[o |+ | asa Kioayy Uoseasay uopesedQ| VZSOEOLE 709 |
or oor |vz]| 09 oL [or| o1 |eifor|oz| oz z{v|oJo| 3sa |eanoeld Qe sninojeD Jopay| EZS0S0LE 765 |
or| oot oLjovfoLfoL|oz|vzfoo| ¥ oo ¥» | asa Kioay). sninojeD Jopap | eS0E0LE 85 |
OoF |00} |¥Z| 09 0L |OL| OL |oL|ov|OZ| OZ Z|v|o0]oO 3sa |edfoeld qe Asiweyoojoyd @ Adoosouoads ‘Ansiwayd wnuenp| +2S0E0LL 25 |
or| ool oLfor|oL|oL|oz|vzjoo| v |o|o| ¥ | asa [ Ansiwaydojoyd g Adoosoxnoads ‘Ansiwey wnjuenp| 0ZS0S0LE o5 |
OF |00 |¥Z| 09 OL |OL] OL [oL|ov|oZ| Oz ¢g|v|o|o 3sa leonoeld Qe 9)17 Jo senosjopy| B1SOE0LI 55 |
or| oot gL|ovfoL|ot|oz[vz[oo| ¥ |o[o|¥v | 3sa Kioay 9J7 Jo sejnosjopy| 8FS0E0LL s |
OF (00} |¥Z| 09 0L [OL] OL |9L|ov|oZ]| OT Z|¥|0]0 3sa |eonoeld qe Ansiwey) ui spoyisjy [eonkjeuy| LHSOEOLE M
OF| 001 oL|ov|oL|oL|oZ|vZ|o9| P [O|O| ¥ 3sa Kioayy Ansiway) ui spoyiepy [eanhjeuy| 91S0E0LE 25 |
ov loor |vz| 09 oL |oLf oL [ot]|or[oz| oz z|v|o]|o| asa 1eonoeId B 80USI0S UohEIpeY PUE SISAYdoig|  S1S0e0LF s |
oy| ool oL|orjoLfoL|oz|vz[oof ¥ |o|o| ¥ | asa Kioay) 85USIS UoHEIpey pue so |~ ¥15080ZF | wa |05 |
ov [ooL [v2| 09 oL |oL]| ot [otfor|oz| oz zZ|v|o]o 3asa [ed10RId Qe S9IsAUJ JeseT pue JejndsjOW JIOlY | €1S0S0LE | 67 |
or| 0oL oL|ovfoL|ot|oz|vz[oa| ¥ oo |+ | 3sa Kioay) TIS0E0ZE gy |
oy 0oL |vZ| 09 oL [oL| or |ot]|or|oz| oz z|v[o|o| 3sa |eooeRld GeT S3ISAUG S1BIS PIIOS| FIS0E0LF m
oy | ool oL{ov|ot|ot|oz|vz[oo[ v [o[o|[¥ | asa faoay ~ SOISAUJ 91EIS PIOS | 0FSOE0LF o |
or| 0oL oL{ov|oL|ot|oz|vz[oofe[ofo[e| oms Kioay) SONEWSUIEN S}e10SIQ|  60S0E0LE sy |
or| oot oLf{or|oL|or|oz|vz[os[e[o[o]e| oas Aosy) Buliapoj [eonewsyey| 80S0S0LE v |
or| 0oL oL|ov|oL|oLfoz|vz[oo[e[o[o|e| oms Kioayy Anewoeg pyog| L0SOE0LF ev |
ov| 00k oL|ov|oL|oL|oz|vz|ooje |0 |0 € 038 Kioay Kio100g @ ABojouyoa | [ednwesy)| 90SOE0LE 3
or| 0oL oLfov|oLfoLfoz|vz[oofe[o[o[e] oms Kiosy) Ansiwayg jong| S0S0€0LF m
ov| 0oL oL|ov|oL|oL|oz|vz|oofe |0 [0 € 038 Kioayy Ansiway) [eonkleuy oiseg| Y0SOE0LE o7 |
o¥| 00L oL|ov|oifoLfoz|vzfog|e|ofof¢€ 03s Kioayy, | €osogozr | I 6¢ |
or| oot oL|or|oifor|oz|vzfoofe|o|ofe| oms Kioayy Z0S0E0LF 3
or| oot gi|ovfoL|ot|oz[vz|oo| e |o[o]|e| o3s Kioayy 10S0E0ZE 2¢ |
0z| 0s gloz|s|s|otfer]|oelz|ofo]z OVA Koay #-(OVA) 8s1n0D pappy enjep = o€
or| oot oL|ovfoL|ot]|oz|vz[oo| ¥ oo+ | 30w Kioay | P-(3OW) 2AR0RI3 oI O Kseuydisipriniy = |m|[n1







%%

~
)
“

E 17030620 |Chemistry of Main Group Elements, Theories of Acids and Bases Theory DSE 410|0]|4|60/24[/20|10[/10|40( 16 100 |40
84 17030621 |Chemistry of Main Group Elements, Theories of Acids and Bases Lab Practical DSE 0|]0|4]|2 20 |20({40|16| 10 [10]| 10 |[30| 60 |24| 100| 40
_E 17030822 |Integral Transformation Theory DSE 410|0]|4|60[24[20[10|10[40(16 100 |40
86 | 17030623 | Integral Transformation Lab Practical DSE |o|o|4]2 20 |20|40{16| 10 |10] 10 |30| 60 |24| 100| 40
E 17030624 | Partial Differential Equations Theory pse |4]|o0|o|4[60|24|20|10[10|40]16 100 |40
88 17030625 | Partial Differential Equations Lab Practical DSE |o]of4]2 20 [20|40]/16]| 10 [10] 10 |30] 60 |24| 100] 40
E 17030826 | Numerical Methods Theory pse [4]|o0|o]4]eof[24]|20[10]10|40]16 100 |40
90 17030627 |Numerical Methods Lab Practical DSE 0/0|4]|2 20 [20|40({16]| 10 [10]| 10 |30| 60 |24| 100| 40
| 91 17030701 |Mathematical and Computational Physics Theory DSE 410[0]|4]60/24|20(10|10|40(16 100 |40
i 17030702 | Physics Practical-1 Practical DSE 0|0]|4|2 20 |20|40/16| 10 [10| 10 |30| 60 |24| 100 40
| 93 | 17030703 | Classical Mechanics Theory pse [4]|o0]o|4]|e0[24]|20|10]10]/40]16 100 |40
94 17030704 | Physics Practical-2 Practical DSE 0(0]|4|2 20 |20|40|16]| 10 [10| 10 |30| 60 [24| 100 40
E 17030705 |Quantum Chemistry and Thermodynamics Theory DSE 4[0]|0|4]60(24|20{10]|10(40|16 100 |40
96 | 170307068 |Physical Chemistry Practical-| Practical DSE 0[0]|4(2 20 [20|40(16]| 10 [10]| 10 |30| 60 |24| 100| 40
97 17030707 |Stereo Chemistry and Organic Reaction Mechanism Theory DSE 4|10|0]|4|60|24|20|/10|10|40]|16 100 |40
E 17030708 |Organic Chemistry Practical-| Practical DSE 0[0|4]|2 20 [20]|40(16]| 10 [10] 10 |30| 60 |24| 100| 40
ﬂ viiv|17030709 Metric Space Theory DSE 410|0)|4|60|24|20|10|10|40|16 100 |40
100 17030710 |Functional Analaysis Theory pse [4]|o|o0]|4]e0|24]|20[10]|10[40]16 100 |40
W 17030711 |Advanced Differential Equations Theory DSE 4|10|0]|4|60|24(20]|10(10]|40|16 100 |40
E 17030712 |Advanced Differential Equations Lab Practical Dse [o|o|4f2 20 |20[40[16] 10 |10| 10 |30]| 60 |24| 10040
103 17030713 | Ecology and Biodiversity Theory pse [4]|o|o0]4]e0f[24]|20[10]10[40]16 100 |40
E 17030714 |Ecology and Biodiversity-Lab Practical DSE 0/0|4]2 20 |20{40|16| 10 |10| 10 |30| 60 (24| 100| 40
105 17030715 |Air and Noise Pollution Theory DSE 4/0|0|4|60[24|/20|10[10[40|16 100 |40
(1086 17030716 |Air and Noise Pollution-Lab Practical DSE ofof4]2 20 |20/40{16]| 10 |10| 10 |30] 60 |24| 100] 40
E 17030717 |Project- | Practical DSE 0|0|8]|8 40 |40|80|32| 20 |20| 20 |60|120{48| 200 |80
ﬁ PYTHON Lab Practical DSE 0(0]|4|2 20 |20/40|16| 10 |10| 10 |30| 60 (24| 100| 40
109 17030801 |Advanced Quantum Mechanics Theory pse |[4]|o|o0]4]60]|24|20[10]|10[40]16 100 |40
110 17030802 |Physics Practical-3 Practical DsEe [o0]|o|4f2 20 |20[40|16]| 10 |10| 10 [30] 60 |24| 10040
E 17030803 | Physics of Nar I Theory DSE [4]o|o0]4]|60[24|20[10]|10[40]16 100 |40
112 17030804 | Physics Practical-4 Practical pse [o]|o|4f2 20 [20/40|16] 10 |10| 10 [30] 60 |24| 100| 40
113 17030805 | Transition Metal Chemistry Theory DSE 4/0)0|4]60/24[20|10|/10|40|16 100 |40
E 17030806 |Inorganic Chemistry Practical-I Practical DSE 0fo0]|4]2 20 |20(40(16| 10 |10| 10 |30| 60 [24| 100} 40
115 17030807 |Instrumental Techniques Theory DSE 40|04 |60[24/20[{10[10({40|16 100 |40
116 17030808 |Instrumental Techniques Lab Practical DSE 00|42 20 |20(40|16| 10 |10| 10 |30| 60 [24] 100} 40
(117 ViV 17030800 |Analysis-li Theory DSE [4|0| 0|4 [60[24|20|10[10{40(16 100 |40
E 17030810 |Algebra-Il Theory Dse [4]|0]|o0|460[24|20]10[10[40]16 100 |40
119 17030811 |Mathematical Programming Theory DSE 4/10|0|4|60|24/20{10/10]|40|16 100 |40
120] 17030812 |Mathematical Programming Lab Practical DSE 0f/0]4]|2 20 |20(40|16| 10 |10| 10 |30 60 [24]| 100f 40
E 17030813 |Soil and water Pollution Theory DSE 40|04 |60[24/20/10[/10[40]|16 100 |40
1122 17030814 | Soil and water Pollution-Lab Practical DSE 0|o0|4]|2 20 |20(40|16| 10 |10| 10 |30 60 [24] 100 40
123 17030815 |EIA and Sustainable development Theory DSE 4/0)|0|4|60/24[/20|10{10]|40|16 100 |40
E 17030816 |EIA and Sustainable developmen-Lab Practical pse |o|of4]2 20 |20{40]|16| 10 [10] 10 [30| 60 |24| 10040
125 17030817 |Project- I Practical DSE ojo|8|s8 40 140|80|32| 20 |20| 20 |60|120{48| 200 |80
[126] LATEX Lab Practical DSE 0lo]|4]2 20 [20|40(16| 10 |10| 10 |30| 60 (24| 100| 40
r
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1. Name of the Faculty: Faculty of Science

2. Course Name | English L T P
3. Course Code 4 0 0
4.Type of Course (use tick mark) Core () DSE | GE() AEC (V)
0

S. Pre-requisite | 10+2  with  Science | 6. Even | Odd(v) | Either Every Sem
(if any) stream Frequency | () Sem () 0

(use tick

marks)
7. Total Number of Lectures, Tutorials, Practicals
Lectures =52 | Tutorials = Nil | Practical = Nil

8. Course Description:

In this Ability Enhancement Compulsory course, the students will be able to know about the basic
knowledge of English Comprehension, Speeches with its terminologies.

9.Course Objectives (COs):
1. To learn basics of English language

2. To gain knowledge of English terminology and concept
3. To study the concept of grammar and its appropriate implications
4. To enhance writing and communication skills.

10. Course Outcomes (COs):

Upon successful completion of this course, the students will be able to:
1. Know about the English Language
2. Describe the terminology and basics concept of English Grammar.
3. Improve writing skills, note making etc.
4. Apply the concept of English language in their written and verbal communications.

11. Unit wise detailed content

Unit-1 | Number of lectures=13 | Title of the unit: Listening Comprehension

Speeches, Interviews, audio-video clippings followed by exercises, Introduction to Communication,
Importance of Communication, Barriers to Communication and ways to overcome them

Unit-2 Number of lectures=13 | Title of the unit: Conversation skills

Greetings and Introducing oneself, Framing questions and answers, Role play, Buying: asking details etc.,
Word formation strategies, Vocabulary building: Antonyms, Synonyms, Affixation, Suffixation, One
word substitutior™

Unit-3 | Number of lectures=13 | Title of the unit: Reading Comprehension

Simple narration and Stories, Newspaper and articles clippings, Sentence types, Note Making, Paragraph
Writing, Comprehension

Unit — 4 [ Number of lectures=13 | Title of the unit: Writing Comprehension

Report Writing: types, characteristics. Letters: types, format, style, Précis Writing, Paragraph: Order,
Topic sentence, consistency, coherence, Report and Proposal, Project Writing: Features, Structure.
Pronunciation, Syllable and Stress, Intonation and Modulation

12. Brief Description of self-learning / E-learning component

1. https://www.youtube.com/watch?v=G ZeBr6bhyw
2. https://www.youtube.com/watch?v=415RciQZxvyk
3. https://www.youtube.com/watch?v= iirMpZWUUcc
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4. https://www.youtube.com/watch?v=0eNVUZvB90Ow
5. https://www.youtube.com/watch?v=0fTIrsSliLM
6. https://www.youtube.com/watch?v=LquflXdZRVo

13. Books Recommended

Fluency in English-1I, Department of English, Delhi University, Oxford University Press.
Murphy’s English Grammar with CD, Murphy, Cambridge University Press.
English Vocabulary in Use (Advanced), Michael McCarthy and Felicity, CUP.
Learning-Spoken English by Lynn Lundquist-ASIN: B0094XNOPW.
Essential English Grammar: A Self-Study Reference and Practice Book for Elementary
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1. Name of the Department: Physics

2. Course Name | Mechanics L T P

3. Course Code | )7030/0] 3 0 0

4. Type of Course (use tick Core (\) DSE () AEC() |SEC() | GE()
mark)

5. Pre-requisite 6. Frequency |[Even() [Odd () [Either [Every
(if any) (use tick Sem () [Sem()

marks)
7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 | Tutorials =0 [Practical = 0

8. Course Description:

The course will teach about the fundamental concept of mechanics and their subsequent
development in applications in various field like oscillations and waves, elastic properties of
materials, rest, motion and relative motion etc.

9. Course Objectives:

The aim of this course is to understand the basic concepts for the development of mechanics
such as mathematical concept in physics, oscillations and waves, elastics properties of materials,
momentum and energy etc.

10. Course Outcomes (COs):

After going through this course, the student

1. Will have understanding of Mechanics knowledge

2. Can implement, the elastic properties of the materials in everyday life
3. Acquire skills to understand the mechanism of satellite motion,

4. Help students in critical thinking and problem solving.

11. Unit wise detailed content

Unit-1 | Number of lectures = 10 | Title of the unit: Vectors

Vectors: Vector algebra, Scalar and vector products, Derivatives of a vector with respect to a
parameter,

Oscillations: Simple harmonic motion, Differential equation of SHM and its solutions, Kinetic
and Potential Energy, Total Energy and their time averages, Free, forced and damped
oscillations.

Unit-2  [Number of lectures = 11 | Title of the unit: Momentum and Energy

Momentum and Energy: Dynamics of a system of particles, centre of mass, Conservation of
momentum, Work and energy, Conservation of energy, Motion of rockets.

Rotational Motion: Angular velocity and angular momentum, Torque, Conservation of angular
momentum,

Gravitation: Newton’s Law of Gravitation, Kepler’s Laws (statement only), Satellite in circular
orbit and applications, Geosynchronous orbits, Weightlessness.

Unit -3 | Number of lectures = 10 | Title of the unit: Eiasticity

Elasticity: Hooke’s law - Stress-strain diagram - Elastic Moduli-Relation between elastic
constants - Poisson’s Ratio-Expression for Poisson’s ratio in terms of elastic constants - Work

WA el
Galss






done in stretching a wire, Twisting couple on a cylinder

Unit-4  [Number of lectures = 09 | Title of the unit: Special Theory of Relativity

Special Theory of Relativity: Frame of Reference, Constancy of speed of light, Postulates of
Special Theory of Relativity, Length contraction, Time dilation, Twin Paradox, Relativistic
addition of velocities.

12. Books Recommended

1. University Physics, FW Sears, MW Zemansky and HD Youngl3/e, 1986, Addison-Wesley
(ISBN-10- 0201603225; ISBN-13 : 978-0201603224)

2. Mechanics Berkeley Physics course,v,1: Charles Kittel, et, Al, 2007, Tata McGraw-Hill,
(ISBN:9780070667280, 0070667284)

3. Physics — Resnick, Halliday&amp; Walker 9/e, 2010, Wiley (ISBN: 978-1-119-30685-6)

4. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole, (ISBN-
10:0534369642; ISBN-13 : 978-0534369644)

13. Links

1. https://nptel.ac.in/courses/122103011/6
2.http://web.mit.edu/8.01t/www/materials/modules/chapter23.pdf

3. http://www.feynmanlectures.caltech.edu/I1l 17.html
4. https://nptel.ac.in/courses/105108070/1
5. https://nptel.ac.in/courses/122104014/







1. Name of the Department: Physics

2. Course Mechanics Lab L T P
Name

3. Course Code ||F030/07- 0 0 4

4. Type of Course (use tick Core (\/) DSE() | AEC() | SEC() | GE(
mark)

5. Pre-requisite 6. Frequency | Even () | Odd Either | Every
(if any) (use tick () | Sem() | Sem ()

marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures =0 | Tutorials =0 | Practical = 36

8. Course Description:

The experiment has been designed in such a way the student can measure distance
uptomicrometer scale, can determine elastic constant of different materials and calculate
moment of inertia of regular and irregular bodies.

9. Course Objectives:

The aim of this paper is that the student performs the experiment based on the description and
calculates the results. Compare the result with the standard value wherever applicable and know
how to calculate different type of errors also he/she understand how the theoretical concepts are
verified experimentally.

10. Course Outcomes (COs):

After successful completion of the course, students will be able to verify
1. The theoretical formulas by performing experiment

2. Demonstrate the practical application of properties of materials etc. in actual practice

11. List of Experiments

Moment of Inertia of a fly-wheel.

M.L of an irregular body using a torsion pendulum.

Surface Tension by Jeager’s method.

Young modulus by bending of beam.

Modulus of rigidity by Maxwell’s needle.

Elastic constants by Searle’s method.

Viscosity of water by its flow through a uniform capillary tube.

Thermal conductivity of a good conductor by Searle’s method.

o 2 O R 9 R e

Mechanical equivalent of Heat by Callender’s and Barne’s method.

10. ‘g’ by Bar pendulum.

12. Book Recommended

1.Advanced Practical Physics for students, B.L.Flint and H.T.Worsnop, 1971, Asia Publishing
House ISBN-10 : 0423738909, ISBN-13 : 978-0423738902

2. A Text book of Practical Physics, Indu Parkash, Ram Krishan and A.K.Jha, 1 i
Edition,2011, Kitab Mahal, New Delhi, ISBN-10 : 8122504167, ISBN-13 : 978-8122504163
3.B.Sc. Practical Physics, C.L. Arora S.Chand & Company, 2010 ISBN-10 : 8121909090
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4.Engineering Practical Physics, S.Panigrahi& B.Mallick,2015, Cengage Learning India Pvt.

Ltd, ISBN: 9788131525203
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1. Name of the Department: Chemistry

2. Course Name | Atomic Structure, Chemical Bonding, L T P
Chemical Energetics and Equilibria

3. Course Code | 17030103 3 0 0

4. Type of Course (use tick mark) Core (V) DSE() | AEC() SEC() |GE(

5. Pre-requisite | NA 6. Frequency Even() | Odd(¥) | Either Every

(if any) (use tick marks) Sem () Sem ()

7. Total Number of Lectures, Tutorials, Practicals

Lectures = 40 l Tutorials =0 | Practical =0

8. Course Description

This course will help the students to understand and rationalize the concepts of atomic structure and
chemical bonding.

This course aims to explain the physical world around us by describing important principles and definitions
of thermochemistry. Through Laws of thermodynamics, energetics of reactions will be explained.
Calculation of bond energy, bond dissociation energy, resonance energy, entropies and enthalpies will be
demonstrated. In addition, concepts related to chemical equilibrium (Gibb’s Free Energy, Le Chatlier’s
Principle) will be discussed.

Equilibria in term of ions will also be explained. Important concepts include strong, moderate and weak
electrolytes; ionization of water; ionization of weak acids and bases; common ion effect; pH scale; buffer
solutions; and solubility of sparingly soluble salts

9. Course Objectives

The objectives of this course are to:

1. Introduce the insights of atomic structures with reference to quantum mechanics.

2. To learn the concepts of chemical bonding with the help the different theories.

3. Introduce students to energetics of chemical reactions through Laws of Thermodynamics
4. learn various concepts of chemical and ionic equilibria

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:

1. Predict complete structure of atom with electronic conﬁgurations

2. Explain ionic and covalent bonding in detail.

3. Explain energetics of chemical reactions through important principles and definitions of thermo
chemistry

4. Explain degree of ionization and the differences between strong, moderate and weak electrolytes and
other important concepts of chemical equilibria

11. Unit wise detailed content

Unit-1 | Number of lectures = 10 . | Title of the unit: Atomic Structure

Atomic Structure: Review of: Bohr’s theory and its limitations, dual behaviour of matter and radiation, de
Broglie’s relation, Heisenberg Uncertainty principle. Hydrogen atom spectra. Need of a new approach to
Atomic structure.

Introduction to Quantum mechanics. Time independent Schrodinger equation and meaning of various terms
in it. Significance of y and y?, Schrddinger equation for hydrogen atom. Radial and angular parts of the
hydrogenic wavefunctions (atomic orbitals) and their variations for 1s, 2s, 2p, 3s, 3p and 3d orbitals (Only
graphical representation). Radial and angular nodes and their significance. Significance of quantum
numbers and orbital angular momentum. Shapes of s, p and d atomic orbitals, nodal planes. Discovery of
spin, spin quantum number (s). Rules for filling electrons in various orbitals, Electronic configurations of
the atoms. Stability of half-filled and completely filled orbitals, concept of exchange energy. Relative
energies of atomic orbitals, Anomalous electronic configurations.

Unit-2 Number of lectures = 10 Title of the unit: Chemical Bonding and Molecular
Structure

lonic Bonding: General characteristics of ionic bonding. Energy considerations in ionic bonding, lattice
energy and solvation energy and their importance in the context of stability and solubility of ionic
compounds. Statement of Born-Landé equation for calculation of lattice energy, Born-Haber cycle and its
applications, polarizing power and polarizability. Fajan’s rules, ionic character in covalent compounds,
bond moment, dipole moment and percentage ionic character.
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Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the basis of VSEPR and
hybridization with suitable examples of linear, trigonal planar, square planar, tetrahedral, trigonal
bipyramidal and octahedral arrangements.

Concept of resonance and resonating structures in various inorganic and organic compounds.

MO Approach: Rules for the LCAO method, bonding and antibonding MOs and their characteristics for s-
s, s-p and p-p combinations of atomic orbitals, nonbonding combination of orbitals, MO treatment of
homonuclear diatomic molecules of 1st and 2nd periods (including idea of s-p mixing) and heteronuclear
diatomic molecules such as CO, NO and NO+. Comparison of VB and MO approaches.

Unit-3 | Number of lectures = 10 | Title of the unit: Chemical Energetics

Review of thermodynamics and the Laws of thermodynamics

Important principles and definitions of thermochemistry. Concept of standard state and standard enthalpies
of formations, integral and differential enthalpies of solution and dilution. Calculation of bond energy, bond
dissociation energy and resonance energy from thermochemical data. Variation of enthalpy of a reaction
with temperature- Kirchoff’s equation.

Statement of Third Law of thermodynamics and calculation of absolute entropies of substances.

Unit-4 Number of lectures = 10 Title of the unit: Chemical Equilibrium and Ionic
Equilibria

Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical equilibrium.
Distinction between AG and AG®, Le Chatlier’s Principle.

Relationships between K, K. and K for reactions involving ideal gases.

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization,
ionization constant and ionic product of water. lonization of weak acids and bases, pH scale, common ion
effect. Salt hydrolysis- calculation of hydrolysis constant, degree of hydrolysis and pH for different salts.
Buffer solutions. Solubility and solubility product of sparingly soluble salts- applications of solubility
product principle.

12. Brief Description of self-learning/ E — learning component

1. http://www.digimat.in/nptel/courses/video/104106096/L.19.html
2. https://ncert.nic.in/ncerts/l/lech104.pdf
3. https://nptel.ac.in/courses/104/106/104106089/

13. Books Recommended

1. Lee, J.D. Concise Inorganic Chemistry ELBS, 1991 ISBN 0-412-40290-4

2. Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley, ISBN
0471505323.

3. Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of Structure
and Reactivity, Pearson Education India, 2006, ISBN 978-0060429959

4. The Principles of Chemical Equilibrium: With Applications in Chemistry and Chemical Engineering
4th Edition, by KG Denbigh, Cambridge University Press, ISBN 978-0521281508







1. Name of the Department: Chemistry

2. Course Name Atomic Structure, Chemical Bonding, L T P
Chemical Energetics and Equilibria Lab

3. Course Code 17030104 0 0 4

4. Type of Course (use tick mark) Core (V) DSE () | AEC () SEC() | GE()

5. Pre-requisite NA 6. Frequency Even() | Odd (v) | Either | Every

(if any) : (use tick marks) Sem () | Sem ()

7. Total Number of Lectures, Tutorials, Practicals

Lectures =0 | Tutorials =0 | Practical = 52 hrs.

8. Course Description

The lab work emphasizes learning of basic skills helpful not only to chemistry students but all those who
want to pursue any experimental science. It includes using instruments, to determine physical parameters,
e.g., heat capacity, enthalpy, solubility and pH. It also includes volumetric analysis of compounds.

9. Course Objectives

The objectives of this course are to:
1. Introduce students to energetics of chemical reactions through laws of thermodynamics
2. Explain various concepts of chemical and ionic equilibria
3. Determination of strength of solution through volumetric analysis
4. Learn separation of Na,CO; and NaHCOj3 by volumetric analysis

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:
1. Learn various experimental concepts of thermochemistry such as heat capacity, enthalpy and
solubility using different solutions
2. Preparation of buffer solutions and determination of pH of various solutions, for instance, aerated
drinks, fruit juices, shampoos and soaps
3. Predict the technique of volumetric analysis
4. Determine strengths of Fe(II), Cu(Il) solutions

11. List of Experiments (Student has to perform ten experiments — at least two from each section)

Section A: Physical Chemistry
Thermochemistry
1. Determination of heat capacity of calorimeter for different volumes.
Determination of enthalpy of neutralization of hydrochloric acid with sodium hydroxide.
Determination of enthalpy of ionization of acetic acid.
Determination of integral enthalpy of solution of salts (KNO3, NH4Cl).
Determination of enthalpy of hydration of copper sulphate.
6. Study of the solubility of benzoic acid in water and determination of H.
Ionic equilibria
1. pH measurements
2. Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and soaps (use
dilute solutions of soaps and shampoos to prevent damage to the glass electrode) using pH-meter.
3. Preparation of buffer solutions: Sodium acetate-acetic acid
Ammonium chloride-ammonium hydroxide
4. Measurement of the pH of buffer solutions and comparison of the values with theoretical values.
Section B: Inorganic Chemistry - Volumetric Analysis
1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.
2. Estimation of oxalic acid by titrating it with KMnQs.
3. Estimation of water of crystallization in Mohr’s salt by titrating with KMnOs.
4. Estimation of Fe (II) ions by titrating it with K,Cr,O7 using internal indicator.
5. Estimation of Cu (II) ions iodometrically using Na,S,0s3.

A WD

12. Brief Description of self-learning/ E — learning component

1. https://vlab.amrita.edu/?sub=2&brch=191&sim=344&cnt=1
2. http://bbec.ac.in/wp-content/uploads/2015/08/Practical_first-semester.pdf
3. https://pubs.acs.org/doi/abs/10.1021/ed007p724

13. Books Recommended
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1. Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012, ISBN, 978-
8131773710.

2. Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009, ISBN 9788131723258.

3. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.:
New Delhi (2011), ISBN 978-81-265-3016-8.

4. B Viswanathan, PS Raghavan, Practical Physical Chemistry, Viva Books, ISBN 978-
8130929699.







1. Name of the Department: Mathematics

2. Course Name Calculus L T P

3. Course Code 17030105 3 0 0

4. Type of Course (use tick Core (V) DSE () AEC () SEC |OE(
mark) 0

5. Pre-requisite 6. Frequency | Even () | qq V) Either | Every
(if any) (use tick Sem Sem ()

marks) 0
7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 | Tutorials =0 | Practical =0

8. Course Description:

This course is designed to develop the topics of differential calculus. Emphasis is placed on
limits, continuity, derivatives. Upon completion, students should be able to select and use
. appropriate models and techniques for finding solutions to derivative-related problems with and
without technology, evaluation of areas, volumes of revolution, force, and work; fundamental
formulas and various techniques of integration applied to both single variable and multivariable
functions.

9. Course Objectives:

Students that successfully complete this course will be able to:
1. Learn to find and use limits of functions,

2.  To understand Rolle’s Theorem, Mean Value theorems, series andMaclaurin’s series.
3. Understand the meaning of differentiation and integration.

4. Apply the various methods of calculating derivatives of a function.

10. Course Outcomes (COs):

After completing the course, students are expected to be able:
1. To understand limits, continuity and differentiability of functions in two variables and
their properties.
2. To expand the two variables functions in series, form and discuss the maxima & minima
. using expansion of functions.
3. To understand the concept of asymptotes and curve tracing of the functions and their
properties.
4. To evaluate the double & triple integral and apply the multiple integrals to find the area
and volume.

11. Unit wise detailed .content

Unit-1 | Number of lectures =12 | Title of the unit: Continuity and Differentiation

Limit and Continuity, Types of discontinuities, Differentiability of functions, Successive
differentiation, n** Differentiation of functions, Leibnitz’s theorem, Limit, Continuity &
Differentiability of functions in two variables, Partial differentiation, Euler’s theorem on
homogeneous functions and Jacobians.

Unit —2 | Number of lectures = 08 Title of the unit: Mean Value Theorems and
Series expansions

Rolle’s theorem, Mean Value theorems, Taylor’s theorem with Lagrange’s and Cauchy’s forms

5 x m
2 : : : . sinx, cos x, e*, log(1+x), (1+x
of remainder, Taylor’s series, Maclaurin’s series of : » e log ( ), (1+x) ;

Taylor’s theorem in two variables, Maxima and Minima of two variable functions,
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Unit —3 | Number of lectures = 10 Title of the unit: Asymptote and Curve Tracing
and Curvature

Asymptotes in cartesian coordinates, Asymptotes in polar coordinates, Oblique asymptotes,
Concavity, Convexity & Points of Inflexion, Tangents and normal curvature, Singular points,
Tracing of curves in cartesian, Parametric and Polar coordinates, Curvature, Radius of curvature
for cartesian curves, Parametric curves, Polar curves.

Unit —4 | Number of lectures = 10 Title of the unit: Multiple Integrals and its
Applications

Double integral in cartesian and polar form, Change of order of integration, Double integral by
changing the variable, Area, Triple integral in cartesian, Triple integration by changing the
variable in cylindrical and spherical coordinates, Volume.

12. Brief Description of self-learning / E-learning component

‘ 1. https://nptel.ac.in/courses/111/104/111104085/
2. https://nptel.ac.in/courses/111/107/111107108/
13. Books Recommended

1. Thomas and Finny, Calculus (9th ed.), Addison-Wesley, 1996.
2. Anton, Howard, Bivens, Irl, & Davis, Stephen, Calculus (10th ed.). John Wiley & Sons
Singapore Pte. Ltd. Indian Reprint (2016).

3. D.V. Widder, Advanced Calculus (2nd ed.), Prentice Hall of India Pvt. Ltd, New Delhi,
2012.

4. Gorakh Prasad: Differential Calculus, Pothishasla Pvt. Ltd. Allahabad 2016.
5. Shanti Narayan And P. K. Mittal, Integral Calculus (35th ed.), S. Chand, New Delhi, 2005.
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1. Name of the Department: Physics
2. Course Name |Electricity, L T P
Magnetism and
EMT
3. Course Code | 030 20| 2 0 0
4. Type of Course (use tick mark) |Core (V) DSE () |AEC( |SEC( |GE(
S. Pre-requisite 6. Frequenc [Even (V) |[Odd() [Either Every
(if any) y Sem () [Sem ()
- (use tick
marks)
7. Total Number of Lectures, Tutorials, Practical
Lectures =40 | Tutorials =0 | Practical = 0

8. Course Description:

The course will teach about the vector analysis of electric field and magnetic field, integral and
differential form of Maxwell equations and electromagnetic wave propagation.

. 9. Course Objectives:

To impart knowledge about electrostatics, magnetism, and Maxwell’s equations and their
practical applications.

10. Course Outcomes (COs):

After successful completion of this course, students will have
1. Basic understanding of electricity and magnetism, and their everyday life applications

2. Understanding of propagation of electromagnetic radiation in different medium like vacuum,
isotropic dielectric medium etc.

3. Skills to design the projects based on basics of electricity and magnetism,

4. Assistance to students in critical thinking and problem solving.

11. Unit wise detailed content
Unit-1 Number of lectures = Title of the unit: Vector Analysis
10

‘ Review of vector algebra (Scalar and Vector product), gradient, divergence, Curl and their
significance, Vector Integration, Line, surface and volume integrals of Vector fields, Gauss-
divergence theorem and Stoke's theorem of vectors (statement only)

Unit -2 Number of lectures = Title of the unit: Electrostatics
11

Electrostatic Field, electric flux, Gauss's theorem of electrostatics, Applications of Gauss
theorem- Electric field due to point charge, infinite line of charge, uniformly charged spherical
shell and solid sphere, plane charged sheet, charged conductor, Electric potential as line integral
of electric field, Energy per unit volume in electrostatic field, Dielectric medium, Polarization,
Displacement vector, Gauss's theorem in dielectrics,

| Unit-3 | Number of lectures = | Title of the unit: Magnetism

pale = ph







| 11 |

Magnetostatics: Biot-Savart's law & its applications- straight conductor, circular coil, solenoid
carrying current, Divergence and curl of magnetic field, Magnetic vector potential, Ampere's
circuital law, Magnetic properties of materials: Magnetic intensity, magnetic induction,
permeability, magnetic susceptibility, Brief introduction of dia-, para-and ferro-magnetic
materials,

Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz's law, self and
mutual inductance, Energy stored in magnetic field.

Unit - 4 Number of lectures =8 |Title of the wunit: Maxwell's equations and
Electromagnetic wave propagation

Equation of continuity of current, Displacement current, Maxwell's equations, Pointing
Theorem, Poynting vector, energy density in electromagnetic field, electromagnetic wave
propagation through vacuum and isotropic dielectric medium, transverse nature of EM waves,
polarization.

12. Book Recommended:

1. Electricity and Magnetism, Edward M, Purcell, 1986, McGraw-Hill Education, ISBN 13:
9780070049086

2. Electricity and Magnetism, J,H, Fewkes& J, Yarwood, Vol, I, 1991, Oxford Univ, Press

3. Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House, ISBN-13: 978-
9350975534

4. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole, ISBN-13: 978-
0534369644

5. D,J, Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings,
ISBN-13:9780138053260

13. links

1. https://nptel.ac.in/courses/115101005/downloads/lectures-doc/Lecture-23.pdf
2. https://nptel.ac.in/courses/113106032/15%20-%20Magnetic%20Properties.pdf

3.https://theopenacademy.com/sites/default/files/oadb/Sciences/Physics/Physics%2011%3B%20
Electricity%20and%20Magnetism%20-%20MIT%20-%20Walter%20Lewin%20-
%20BYNCSA/Notes/Course%20Notes/The-Displacement-Current-And-Maxwells-

Equations.pdf

4. https://ocw.mit.edu/courses/mechanical-engineering/2-7 1 -optics-spring-2009/video-
lectures/lecture-14-maxwells-equations-polarization-poyntings-vector/

5. https://www.eit.Ith.se/fileadmin/eit/courses/eten05/ht2016/lectures/lecture 1 .pdf
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1. Name of the Department: Physics
2. Course Name Electricity, L T P
Magnetism
and EMT Lab
3. Course Code | 70320 202 0 0 4
4. Type of Course (use tick mark) | Core (V) DSE () AEC() | SEC |GE(
0
S. Pre-requisite 6.Frequency | Even(Y) [0dd() [Either Every
(if any) (use tick Sem () [Sem ()
marks)
7. Total Number of Lectures, Tutorials, Practical
Lectures = 0 | Tutorials =0 | Practical = 36

8. Course Description:

Experiments include the fundamental characteristics of DC power supply, RC coupled
amplifier, Melde’s experiment, electronic voltmeter, compound pendulum etc.

9. Course Objectives:

To understand the working principles of different types of transistors and diodes like JFET,
MOSFET, LED and Photo diodes and implement them into practically working equipment
which are helpful in our daily life.

10. Course Outcomes (COs):

After successful completion of the course, students will be able to:

1. Apply the concepts of basic electronic devices to design various electronic circuits.
2. Understand operation of diodes, transistors in order to design basic circuits.

3. Measure frequency of A.C. mains by sonometer using an electromagnet.

4. Measure low resistance by Carey Foster’s Bridge

11. List of Experiments

1. To draw common base and common emitter characteristics of a transistor and calculate
transistor and calculate transistor characteristics parameters.

To study the ripple factor in a D.C. power supply.

To draw frequency response curve of transistorized R.C. coupled amplifier.

To find out the frequency of a tuning fork by Melde’s experiment.

Study of series and parallel resonance circuits.

Electronic Voltmeter measurement of peak, average & R.M.S. values of signal.

Study of voltage doubler and trippler circuits.

o X oy U s W

Frequency of A.C. mains by sonometer using an electromagnet.
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5. To find Jacobians of the functions in two and three variables.

6. To discuss the applicability of Mean value theorems through graph
7. To calculate value of ‘¢’ using Mean value theorems

8. To find Taylor’s and Maclaurin’s series

9. To find maximum and minimum of two variable functions.

10. Evaluate double and triple integrals.

11. Evaluate integrals using a change of variable.

12. Evaluate Area and volumié

1. Gurpreet Singh Tuteja, “Practical Mathematics, International BOOK house Pvt Ltd.

2. https://www.mathworks.com/help/symbolic/solve-a-single-differential-equation.html
3. https://in.mathworks.com/help/symbolic/solve-a-system-of-differential-equations.html
4. https://www.mathworks.com/help/matlab/math/choose-an-ode-solver.html

5. http://www.math.tamu.edu/undergraduate/research/REU/comp/matode.pdf

11. Books Recommended

1. Shanti Narayan: Differential and Integral Calculus.

2. Murray R.Speigel: Theory and Problems of Advanced Calculus, Schaum’s Outline series,
Schaum Publishing Co., New York.

N. Piskunov: Differential and Integral Calculus, Peace Publishers, Moscow.
4. Gorakh Prasad: Differential Calculus, Pothishasla Pvt. Ltd. Allahabad.
Gorakh Prasad: Integral Calculus, Pothishasla Pvt. Ltd. Allahabad
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1. Name of the Faculty: Faculty of Science

2.Course Name | Environmental Science L T P
3.Course Code 4 0 0
4. Type of Course (use tick mark) Core () |DSE() AECC(vY') | SEC()
S. Pre-requisite | 10+ 2 with Science | 6. Even (v') | Odd () Either | Every
(if any) Stream Frequen Sem () | Sem ()
cy
(use tick
marks)
7. Total Number of Lectures, Tutorials, Practicals
Lectures = 52 | Tutorials = Nil | Practical = Nil

8. Course Description:

This course study of environmental problems is inherently interdisciplinary, blending perspectives from
the sciences, social sciences, and humanities.

9. Course Objectives:

1. To learn the Organizational level of ecological systems

2. To understand the scope of environmental sciences in the current scenario.

3. To gain the knowledge and impact of various types of pollutions along with their preventive
measures.

4. To understand the different environmental issues and there social impact.

10. Course Outcomes (COs):

Upon successful completion of this course, the students will be able to:
1. Know the Importance of environmental studies and methods of conservation of natural resources..

2. Describe the structure and function of an ecosystem and explain the values and Conservation of
bio-diversity.

3. Recall social issues and legal provision and describe the necessities for environmental act

4. To describe the impact of various pollutants in society and the parameters to overcome these
pollutants.

11. Unit wise detailed content

Unit-1 Number of | Title of the wunit:- The Multidisciplinary nature of
lectures=13 environmental studies.

The Multidisciplinary nature of environmental studies, Definition, scope and importance. Need for public
awareness. Natural Resources, Renewable and non-renewable resources: Natural resources and associated
problems. Forest resources: Use and over-exploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forests and tribal people. Water resources: Use and over-utilization of
surface and ground water, floods, drought, conflicts over water, dams benefits and problems. Mineral
resources: Use and exploitation, environmental effects of extracting and using mineral resources, case
studies. Food resources: World food problems, changes caused by agriculture and overgrazing, effects of
modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies. Energy resources:
Growing energy needs, renewable and non-renewable energy sources, use of alternate energy sources.
Case studies. Land resources: Land as a resource, land degradation, man induced landslides, soil erosion
and desertification.

Unit —2 | Number of | Title of the unit:- Ecosystems
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| lectures=13 |

Concept of an ecosystem. Structure and function of an ecosystem. Producers, consumers and
decomposers. Energy flow in the ecosystem. Ecological succession. Food chains, food webs and
ecological pyramids. Biodiversity and its conservation. Hot-spots of biodiversity. Threats to biodiversity:
habitat loss, poaching of wildlife, man-wildlife conflicts. Conservation of biodiversity: In-situ and Ex-situ
conservation of biodiversity.

Unit-3 Number of | Title of the unit: Environmental Pollution

lectures=13
Definition, causes, effects and control measures of Air pollution, Water pollution, Soil pollution, Marine
pollution, Noise pollution, Thermal pollution, Nuclear hazards. Solid waste Management: Causes, effects
and control measures of urban and industrial wastes. F ireworks, their impacts and hazards. Pollution case
studies. Disaster management: floods, earthquake, cyclone and landslides.

Unit -4 Number of | Title of the unit: Social Issues and the Environment
lectures=13

Unsustainable to Sustainable development. Urban problems related to energy. Water conservation, rain
water harvesting, watershed management. Resettlement and rehabilitation of people; its problems and
concerns. Case studies. Environmental ethics: Issues and possible solutions. Consumerism and waste
products. Environmental Legislation (Acts and Laws) Issues involved in enforcement of environmental

‘ legislation. Human Population and the Environment. Population growth, variation among nations with
case studies, Population explosion — Family Welfare Programmes and Family Planning Programmes,
Human Rights, Value Education, Women and Child Welfare
12. Brief Description of self-learning / E-learning component

1. https:/www.youtube.com/watch?v=9TmZRZ-w1Y4

2. https://www.youtube.com/watch?v=YaRkQ6mYNC4

3. https://www.youtube.com/watch?v=bCVtowxwqR8

4. https://www.youtube.com/watch?v=v-RMhW4Xcyw

5. https://www.youtube.com/watch?v=InD80 yGLR0

6. https://www.youtube.com/watch?v=QzP2mnrVdeY
13. Books Recommended

1. Dhameja, S. K., Environmental Engineering and Management, S. K. Kataria and sons, New Delhi,
1st Edition2015.

2. Anubha Kaushik and Kaushik C.P., Environmental Science & Engineering” New Age international

Publishers, New Delhi, 2010.

Gilbert M. Masters, Introduction to Environmental Engineering and Science, Pearson Education

Pvt., Ltd., 2nd edition, 2004.

ErachBharucha, Textbook for Environmental Studies, UGC, New Delhi, 2004.

Miller T.G. Jr., “Environmental Science”, Wadsworth Publishing Co. USA, 2nd Edition2004.

ErachBharucha, “The Biodiversity of India”, Mapin publishing Pvt. Ltd., Ahmedabad India, 2002.

Trivedi R.K., “Handbook of Environmental Laws”, Rules, Guidelines, Compliances and

Standards, Vol. I and II, Enviro media, 2003.

8. Cunningham, W.P. Cooper, T.H. Gorhani, “Environmental Encyclopedia, Jaico Publ., House,
Mumbai, 2001. 7. Wager K.D., “Environmental Management”, W.B. Saunders Co., Philadelphia,
USA, 1998.

9. Sawyer C. N, McCarty P. L, and Parkin G. F ., Chemistry for Environmental Engineering,

McGraw-Hill, Inc., New York, 1994. W\UXV %~ /
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1. Name of the Department: Chemistry
2. Course Name | General Organic Chemistry & Introduction | B T P

to Organic Functional Groups
3. Course Code 17030203 3 0 0
4. Type of Course (use tick mark) Core (V) DSE () AEC() | SEC() | GE ()
5. Pre-requisite | NA 6. Frequency Even (¥) | Odd() [Either | Every
(if any) (use tick marks) Sem () | Sem ()
7. Total Number of Lectures, Tutorials, Practicals
Lectures = 40 | Tutorials = 0 | Practical = 0

8. Course Description

The course highlights the various electronic effects with emphasis on inductive effect, hyperconjugation,
resonance and how they affect the properties of compounds. Nucleophilic and electrophilic behavior of
organic compounds and the intermediates formed during reactions; carbocations; carbanions; and free
radicals will be explained along with stereochemistry of organic compounds, which involves the study of
the relative spatial arrangement of atoms that form the structure of molecules will be discussed at length.
Various functional groups of organic chemistry will also be discussed in detail.

9. Course Objectives

The objectives of this course are to:

1. Introduce the properties of organic compounds with special emphasis on inductive effect,
hyperconjugation and resonance. electrophilicity and nucleophilicity and impact of functional groups
on reactions

2. Understand stereochemistry of compounds

3. Learn important properties of various functional groups.

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:

1. Explain various electronic effects and their role in organic reaction mechanism.
2. Learn basics of stereochemistry

3. Know about various organic functional groups and their properties

11. Unit wise detailed content

Unit-1 Number of lectures = 10 Title of the unit: Fundamentals of Organic
Chemistry and Stereochemistry

Fundamentals of Organic Chemistry: Physical Effects, Electronic Displacements: Inductive Effect,
Electromeric Effect, Resonance and Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis.
Structure, shape and reactivity of organic molecules: Nucleophiles and electrophiles. Reactive
Intermediates: Carbocations, Carbanions and free radicals.

Strength of organic acids and bases: Comparative study with emphasis on factors affecting pK values.
Aromaticity: Benzenoids and Hiickel’s rule.

Stereochemistry: Conformations with respect to ethane, butane and cyclohexane. Interconversion of
Wedge Formula, Newmann, Sawhorse and Fischer representations. Concept of chirality (up to two carbon
atoms). Configuration: Geometrical and Optical isomerism; Enantiomerism, Diastereomerism and Meso
compounds). Threo and erythro; D and L; cis - trans nomenclature; CIP Rules: R/ S (for upto 2 chiral carbon
atoms) and E / Z Nomenclature (for upto two C=C systems).

Unit-2 | Number of lectures = 10 | Title of the unit: Aliphatic Hydrocarbons

Aliphatic Hydrocarbons: Functional group approach for the following reactions (preparations &
reactions) to be studied in context to their structure.

Alkanes: (Upto 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis, from
Grignard reagent. Reactions: Free radical Substitution: Halogenation.

Alkenes: (Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes and
dehydrohalogenation of alkyl halides (Saytzeff’s rule); cis alkenes (Partial catalytic hydrogenation) and
trans alkenes (Birch reduction). Reactions: cis addition (alk. KMnO,) and trans-addition (bromine),
Addition of HX (Markownikoff’s and anti-Markownikoff’s addition), Hydration, Ozonolysis,
oxymecuration-demercuration, Hydroboration-oxidation.
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Alkynes: (Upto 5 Carbons) Preparation: Acetylene from CaC; and conversion into higher alkynes; by
dehalogenation of tetrahalides and dehydrohalogenation of vicinal-dihalides. Reactions: formation of metal
acetylides, addition of bromine and alkaline KMnQs, ozonolysis and oxidation with hot alk. KMnO4.

Unit-3 Number of lectures = 10 Title of the unit: Alcohols, Phenols and Ethers (Up
to 5 Carbons)

Alcohols:

Preparation: Preparation of 1°, 2° and 3° alcohols using Grignard reagent, Ester hydrolysis, Reduction of
aldehydes, ketones, carboxylic acids and esters.

Reactions: With Sodium, HX (Lucas test), esterification, oxidation (with PCC, alk. KMnQO,, acidic
dichromate, conc. HNO3). Oppenauer oxidation

Diols: (Upto 6 Carbons), oxidation of diols. Pinacol-Pinacolone rearrangement.

Phenols: (Phenol case)

Preparation: Cumene hydroperoxide method, from diazonium salts.

Reactions: Electrophilic substitution: Nitration, halogenation and sulphonation. Reimer-Tiemann Reaction,
Gattermann-Koch Reaction, Houben-Hoesch Condensation, Schotten-Baumann Reaction.

Ethers (aliphatic and aromatic): Cleavage of ethers with HI.

Aldehydes and ketones (aliphatic and aromatic): (Formaldehyde, acetaldehyde, acetone and
benzaldehyde)

Preparation: from acid chlorides and nitriles

Reactions: Reaction with HCN, ROH, NaHSO3, NH»-G derivatives. lodoform test, Aldol condensation,
Canizzaro’s reaction, Wittig reaction, Benzoin condensation.

Clemensen reduction and Wolff Kishner reduction. Meerwein-Pondorff Verley reduction.

Unit-4 Number of lectures = 10 Title of the unit: Carboxylic Acids and their
derivatives; Amines and Diazonium Salts

Functional group approach for the following reactions (preparations and reactions) to be studied in context
to their structure.

Carboxylic acids and their derivatives

Carboxylic acids (aliphatic and aromatic)

Preparation: Acidic and Alkaline hydrolysis of esters

Reactions: Hell-Vollhard-Zelinsky Reaction

Carboxylic acid derivatives (Upto 5 carbons)

Preparation: Acid chlorides, Anhydrides, Esters and Amides from acids and their interconversion.
Reactions: Comparative study of nucleophilicity of acyl derivatives. Reformatsky Reaction, Perkin
condensation.

Amines and Diazonium Salts

Amines (Aliphatic and Aromatic) (Upto 5 Carbons)

Preparation: from alkyl halides, Gabriel’s Phthalimide synthesis, Hofmann Bromamide reaction.
Reactions: Hofmann vs. Saytzeff elimination, Carbylamine test, Hinsberg test with HNO,, Schotten-
Baumann Reaction, Electrophilic substitution (case aniline), nitration, bromination, sulphonation.
Diazonium salts

Preparation: from aromatic amines

Reactions: conversion to benzene, phenol, dyes.

12. Brief Description of self-learning/ E — learning component

1. http://www.wou.edu/chemistry/files/2017/01/CH105-Chapter-8-PDF-file.pdf
2. http://ncert.nic.in/ncerts/lI/kech205.pdf
3. https://www.utdallas.edu/~scortes/ochem/OChem1_Lecture/Class_Materials/09 stereo notes.pdf

13. Books Recommended

1. Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley & Sons (2014)
ISBN 978-1-118-65305-0 .

2. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition,
2013,ISBN 0-495-05101-2.

3. Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi (1988),
ISBN978-8177584332.

4. Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hill education, 2000, ISBN

I =
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9780070992900.

Finar, I.L. Organic Chemistry (Vol. I & II), E.L.B.S., ISBN 978-8177585421

Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010, ISBN,978-8131704813
Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010 ISBN, 978-8121935159
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1. Name of the Department: Chemistry

2. Course Name General Organic Chemistry & Introduction L T P
to Organic Functional Groups Lab

3. Course Code 17030204 0 0 4

4. Type of Course (use tick mark) Core (V) DSE() | AEC() | SEC() | GE()

5. Pre-requisite NA 6. Frequency | Even Odd () | Either | Every

(if any) (use tick marks) | (v) Sem () | Sem ()

7. Total Number of Lectures, Tutorials, Practicals

Lectures =0 | Tutorials =0 | Practical = 52 hrs.

8. Course Description

The lab work emphasizes learning of basic skills helpful not only to chemistry students but all those who
want to pursue any experimental science. It includes simple chromatographic techniques, extra element
detection, and functional group analysis.

9. Course Objectives

The objectives of this course are to:

1. Detect various extra elements in organic compounds
2. Separate mixture by paper chromatography

3. Analysis of various organic functional groups

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:
1. Detect heteroatoms (N, S, Cl, Br, I) in organic compounds

2. Separate amino acids and sugars with paper chromatography

3. Analyze various functional groups of organic compounds

11. List of Experiments (Student has to perform ten experiments — at least five from each section)

Section A: Organic Chemistry-I
1. Detection of extra elements (N, S, CI, Br, I) in organic compounds (containing upto two extra
elements)
2. Separation of mixtures by Chromatography: Measure the Rf value in each case (combination of
two compounds to be given)
o Identify and separate the components of a given mixture of two amino acids (glycine, aspartic
acid, glutamic acid, tyrosine or any other amino acid) by paper chromatography
e Identify and separate the sugars present in the given mixture by paper chromatography.
Section B: Organic Chemistry-II
3. Purification of organic compounds by crystallization (from water and alcohol) and
distillation.
4. Criteria of Purity: Determination of melting and boiling points.

5. Preparations: Mechanism of various reactions involved to be discussed. Recrystallisation,
determination of melting point and calculation of quantitative yields to be done.

6. Bromination of Phenol/Aniline

7. Benzoylation of amines/phenols

8. Oxime and 2,4-dinitrophenylhydrazone of aldehyde/ketone

9. Analysis of selected functional groups such as -COOH, -OH, -C=0, -CONH,

2. Brief Description of self-learning/ E — learning component

https://vlab.amrita.edu/?sub=2&brch=191&sim=344&cnt=1
http://bbec.ac.in/wp-content/uploads/2015/08/Practical_first-semester.pdf
https://www.macalester.edu/~kuwata/Classes/200102/Chem%201 1/Revised%20Amino%20Acids%2
0(9%201%2001).pdf

4. https://pubs.acs.org/doi/abs/10.1021/ed007p724

W N |

13. Books Recommended
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1. Vogel, A.L, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G. ISBN 978-
0582462366.

2. Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996, ISBN 978-
0582462366

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman,1960 ISBN 978-
8131727102
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1. Name of the Department: Mathematics

2. Course Name | Differential L T o
Equations

3. Course Code | 17030205 3 0 0

4. Type of Course (use tick Core (V) DSE () AEC () | SEC() | OE ()
mark)

5. Pre- 6. Frequency | gyon (V) Odd () | Either | Every
requisite (use tick Sem () | Sem ()
(if any) marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 | Tutorials = 0 | Practical = 0

8. Course Description:

Differential equations and their solutions. Linear Differential equation. Homogeneous
Differential Equations. Second order linear differential equations. Total differential equations.

9. Course Objectives:

To introduce the basic concept of Differential equations and their solutions. Strength of these
concepts in engineering and real world problems will be highlighted.

10. Course Outcomes (COs):

After completing the course, students are expected
1. To learn about the basic concept of Differential equations.
2. To understand orthogonal trajectory and Homogeneous ordinary differential equation.
3. To learn about the basic concept of second order Differential equations.
4. To solve the Differential equation by general method. i

11. Unit wise detailed content

Unit —1 | Number of lectures = Title of the Unit: Introduction to Differential
10 Equations

Order and degree of a differential equation, Linear & Non-Linear differential equations,
Homogeneous differential equations, Geometrical meaning of differential equations (DE), Exact
differential equations, Integrating factors, First order higher degree differential equations
solvable for x,y,p, Lagrange's differential equations, Clairaut's equations, Equations reducible to
Clairaut's form, Singular solutions of differential equations. :

Unit-2 | Number of lectures = Title of the unit: Orthogonal Trajectories and
10 . | Homogeneous DE

Orthogonal trajectories in cartesian coordinates and polar coordinates, Self-orthogonal family of
curves, Linear differential equations with constant coefficients, Homogeneous linear differential
equations, Cauchy’s differential equations.

Unit - | Number of lectures = 10 | Title of the unit: Linear DE and Non-homogeneous
3 DE

Linear DE of second order with variable coefficients: Reduction to normal form, Method of
undetermined coefficients, Transformation of the equation by changing the dependent
variable/independent variable, Solution by operators of non-homogeneous linear DE, Reduction
of order of a DE
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Unit - 4

Number of lectures =
10

Title of the unit: General Methods to solve DE and
Solutions of Simultaneous DE and Total DE and
Methods

Method of variations of parameters, Ordinary simultaneous DE, Solution of simultaneous DE
involving operators x (d/dx) or t (d/dt) etc, Simultaneous equation of the form dx/P=dy/Q=dz/R.
Total DE, Condition for Pdx+Qdy=Rdz=0 to be exact, General method of solving
Pdx+Qdy+Rdz=0 by taking one variable constant, Method of auxiliary equations.

12. Brief Description of self-learning / E-learning component

1. https://nptel.ac.in/courses/111/106/111106100/

2. https://nptel.ac.in/courses/111/107/111107111/

13. Books Recommended
1. A.R. Forsyth, A Treatise on Differential Equations, Macmillan and Co. Ltd. London
1956.
2. E.A. Codington: An Introduction to Differential Equations, Dover1961.
. 3. S.L.Ross: Differential Equations (3™ edition ), John Wiley & Sons 2004.

4. B. Raiand D.P. Chaudhary: Ordinary Differential Equations: An Introduction; Narosa,
Publishing House Pvt. Ltd, 2019.
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1. Name of the De artmént: Mathematics
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1.Name of the Department: Physics

2. Course Thermal Physics L T g

Name and Statistical
Mechanics

3. Course 17030301 3 0 0
Code

4. Type of Course (use tick mark) | Core ) DSE() | AEC() | SEC( | GE ()

5. Pre-requisite 6. Frequency |Even() |Odd(\) |Either |Every
(if any) (use tick Sem () |Sem ()

marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures = 40

Tutorials =0

Practical = 0

8. Course Description:

The course will deepen your understanding of basics of thermodynamic principles, thermodynamic
potentials, and the kinetic theory of gases.

9. Course Objectives:

The objectives of this course are

1. To study the different laws of thermodynamics and their practical applications.

2. To define the thermodynamic potentials and derive the Maxwell’s equations.

3. To study the transport phenomena in the gases.

4. To study the three different statistics and differentiate between them.

10. Course Outcomes (COs):

After completion of this course, students will have understanding of

1. The laws of thermodynamics and will be able to apply them in day to day life.

2. Maxwell’s relations and will be able to apply it to calculate specific heats, Joule coefficient

etc.

3. Distribution of velocities and its experimental verification.

4. Classical and Quantum mechanics and their comparison.

11. Unit wise detailed content

Unit-1

Number of lectures = 10

Title of the unit: Thermodynamic Description
of system

Zeroth Law of thermodynamics and temperature, First law and internal energy, various
thermodynamical processes, work done during isothermal and adiabatic processes, reversible &
irreversible processes, Carnot’s cycle & theorem, Carnot Engine and its Efficiency, Refrigerator and
its Efficiency. Entropy changes in reversible & irreversible processes, Second law & Entropy,

w
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Entropy-temperature diagrams, Third law of thermodynamics, Unattainability of absolute zero
temperature.

Unit - 2 Number of lectures = 10 Title of the unit: Thermodynamic Potentials

Extensive and Intensive Thermodynamic Variables. Thermodynamic Potentials U, H, F and G : Their
Definitions, Properties and Applications, Maxwell’s thermodynamic relations & applications - Joule-
Thompson Effect, Clausius-Clapeyron Equation, Expression for (Cp — Cv), Cp/Cyv, T.dS equations.

Unit - 3 Number of lectures = 10 Title of the unit: Kinetic Theory of Gases

Derivation of Maxwell’s law of distribution of velocities andits experimental verification, Mean free
path (Zeroth Order), Transport Phenomena: Viscosity, Conduction and Diffusion (for vertical case),
Mean, RMS and Most Probable Speeds. Degrees of Freedom.Law of equipartition of energy (no
derivation) and its applications to specific heat of gases; mono-atomic and diatomic gases.

Unit -4 Number of lectures = 10 Title of the unit: Statistical Mechanics

Basics of probability, Phase space, Macrostate and Microstate, Entropy and Thermodynamic
probability, Maxwell-Boltzmann law, limitations of classical statistical mechanics - Quantum
statistics - Fermi-Dirac distribution law - electron gas - Bose-Einstein distribution law - photon gas -
comparison of three statistics.

12. Books Recommended:

1. Thermal Physics, S, Garg, R, Bansal and C, Ghosh, 1993, Tata McGraw-Hill, ISBN:
9781259003356

2. A Treatise on Heat, Meghnad Saha, and B,N, Srivastava, 1969, Indian Press, ISBN: 978-
0856550683

3. Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications, ISBN: 978-0486603612

4. Heat and Thermodynamics, M,W,Zemasky and R, Dittman, 1981, McGraw Hill, ISBN: 978-
0070170599

5. Thermodynamics, Kinetic theory &amp; Statistical thermodynamics, F,W,Sears &amp;
G,L,Salinger, 1988,ISBN: 978-8185015712

6. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole, ISBN: 978-0534369644
7. Thermal Physics, A, Kumar and S,P, Taneja, 2014, R, chand Publications, ASIN : BOSF7MCVH1

13. links

1. https://nptel.ac.in/courses/103103036/9
2. https://courses.physics.ucsd.edu/2010/Spring/physics210a/LECTURES/210 COURSE.pdf

3. https://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/lecture-
notes/5 60 lecturel.pdf

4. https://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/lecture-
notes/5 60 lecturelQ.pdf

5. https://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/lecture-

notes/5 60 lecture8 9.pdf
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1. Name of the Department: Physics
2. Course Name | Thermal L T P
Physics and
Statistical
Mechanics Lab
3. Course Code | 17030302 0 0 4
4. Type of Course (use tick mark) Core (\/) DSE AEC SEC( | GE(
0 0
5. Pre-requisite 6. Frequency | Even() | Odd Either | Every Sem()
(if any) (use tick (\) Sem ()
marks)
7. Total Number of Lectures, Tutorials, Practical

Lectures =0

Tutorials =0 Practical =52

8. Course Description:

The

experiment has been designed in such a way the student can learn about thermo-electric effect,

conduction of heat through metals and use of potentio-meter fore calibration etc.

9. Course Objectives:

1. To understand the working principles of thermocouples and various effects associated with
thermocouple.

2. Students will learn about the various processes of transmission of heat and basic principle
of thermodynamics

3. Students will be able to calculate the optical parameters

4. Students will learn about optically active substances

10. Course Outcomes (COs):

Afte

3

£
3.

4. 4. To calculate one parameter using different experimental techniques

r successful completion of the course, students will be able to

Apply the concepts of basic thermodynamics principle to design the different type’s
thermocouples for daily life applications such as a refrigerator, cooling etc.

Correlate the theoretical concepts with the experimental ones

Acquire and analyze the experimental data

11. List of Experiments

To study the variation of thermo emf across two junction of a thermo couple with

1.
temperature.
2. To determine the coefficient of thermal conductivity of copper by Searl’s apparatus.
3. To determine mechanical equivalent of heat by Callender{and Barne’s constant flow method.
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Calibration of a thermocouple by potential meter.

To calculate probability distribution function using MATLAB/Python.
To study the random walk using MATLAB/Python.

To study the Brownian motion using MATLAB/Python.

To determine the coefficient of thermal conductivity of a bad conductor by Lee and
Charlton’s disc method.

2l I R

9. Comparison of Illuminating Powers by a Photometer.

10. Measurement of (a) Specific rotation (b) concentration of sugar solution using polarimeter.

12.Book Recommended

1. Advanced Practical Physics for students, B.L. Flint & H.T. Worsop, 1971, Asia Publishing
House, ISBN: 978-0423738902

2. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11" Edition, 2011, Kitab
Mahal, New Delhi, ISBN: 978-8122500844

3. Engineering Practical Physics, S. Panigrahi & B.Mallick, 2015, Cengage Learning India Pvt.
Ltd., ISBN: 978-8131525203
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1. Name of the Department: Chemistry

2. Course Name | States of Matter, Thermodynamics and L T P

Chemistry of Organic Functional Groups
3. Course Code | 17030303 3 0 0
4. Type of Course (use tick mark) Core (V) DSE() | AEC( |SEC( | GE(
5. Pre-requisite NA 6. Frequency Even () | Odd (v) | Either | Every
(if any) (Use tick marks) Sem () | Sem ()
7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 | Tutorials =0 | Practical =0

8. Course Description

This course will give an excellent opportunity to study and use the knowledge of Gaseous State, Liquid
State, Solid State, thermodynamics and solutions. In organic chemistry, preparation and reactions of ether
and epoxides, amino acids, peptides and proteins; and carbohydrates will be discussed.

9. Course Objectives

The objectives of this course are to:

1. Introduce students to the chemistry of gaseous, liquid and solid states of matter.

2. Introduce students to thermodynamics of ideal solutions and Raoult’s law

3. Familiarize students with principles governing miscibility of liquids

4. Explain phase diagrams of one component system (water and Sulphur) and two component systems
(Pb-Ag, FeCl3-H,O and Na-K) involving eutectics, congruent and incongruent melting points

5. Explain preparation and reactions of ether, epoxides, amino acids, peptides and proteins; and
carbohydrates.

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:

1. Understand the chemistry of Gaseous, Liquid and Solid states

2. Understand the behavior of ideal solutions and Raoult’s law and deviations from Raoult’s law

3. Explain phase diagrams for selected one component and two component systems

4.  Explain preparation and reactions of ether and epoxides, amino acids, peptides and proteins; and
carbohydrates.

11. Unit wise detailed content

Section A: Physical Chemistry (20 Lectures)

Unit-1 | Number of lectures =10 | Title of the unit: State of Matter

Gaseous State: Postulates of Kinetic Theory of Gases and derivation of the kinetic gas equation.
Deviation of real gases from ideal behaviour, compressibility factor, causes of deviation. van der Waals
equation of state for real gases. Boyle temperature (derivation not required). Critical constants and their
calculation from van der Waals equation. Maxwell Boltzmann distribution laws of molecular velocities
and molecular energies (graphic representation — derivation not required) and their importance.
Temperature dependence of these distributions.

Liquid State: Surface tension and its determination using stalagmometer. Viscosity of a liquid and
determination of coefficient of viscosity using Ostwald viscometer. Effect of temperature on surface
tension and coefficient of viscosity of a liquid (qualitative treatment only).

Solid State: Forms of solids. Symmetry elements, unit cells, crystal systems, Bravais lattice types and
identification of lattice planes. Laws of Crystallography - Law of constancy of interfacial angles, Law
of rational indices. Miller indices. X—Ray diffraction by crystals, Bragg’s law. Structures of NaCl, KCl
and CsCl (qualitative treatment only). Defects in crystals. Glasses and liquid crystals.

Unit-2 [ Number of lectures = 10 I Title of the unit: Thermodynamics

Thermodynamics of ideal solutions: Ideal solutions and Raoult’s Law, deviations from Raoult’s law-
non-ideal solutions. Vapour pressure-composition and temperature-composition curves of ideal and
non-ideal solutions. Distillation of solutions. Lever rule. Azeotropes.

Partial miscibility of liquids: Critical solution temperature, effect of impurity on partial miscibility of
liquids. Immiscibility of liquids- Principle of steam distillation, Nernst distribution law and its
application, solvent extraction.

Phases, components and degrees of freedom of a system, criteria of phase equilibrium. Gibbs Phase
Rule and its thermodynamic derivation. Derivation of Clausius-Clapeyron equation and its importance







in phase equilibria. Phase diagrams of one-component systems (water and Sulphur) and two
component systems involving eutectics, congruent and incongruent melting points (lead-silver, FeCls-
H,0 and Na-K only)

Section B: Organic Chemistry (20 Lectures)

Unit-3 Number of lectures = 10 | Title of the unit: Ethers, Epoxides, and
Carbohydrates

Ethers and Epoxides: Preparation and reactions with acids; Preparation of ether by dehydration of
alcohols and by Williamson Synthesis. Reactions of epoxides with alcohols, ammonia derivatives and
lithium aluminium hydride.

Carbohydrates: Classification, and General Properties, Glucose and Fructose (open chain and cyclic
structure), Determination of configuration of monosaccharides, absolute configuration of Glucose and
Fructose, Mutarotation, ascending and descending in monosaccharides. Structure of disaccharides
(sucrose, maltose, lactose) and polysaccharides (starch and cellulose) excluding their structure
elucidation. Glycosylation Reactions.

Unit-4 |No. of Lectures =10 |Title of the unit: Amino acids, Peptides and Proteins

Preparation of Amino Acids: Strecker synthesis using Gabriel’s phthalimide synthesis. Zwitterion,
[soelectric point and Electrophoresis.

Reactions of amino acids: ester of -COOH group, acetylation of -NH, group, complexation with
Cu?"ions, ninhydrin test

Overview of Primary, Secondary, Tertiary and Quaternary structure of proteins

Determination of primary structure of peptides by degradation. Edmann degradation (N-terminal) and
C-terminal (thiohydantoin and with carboxypeptidase enzyme).

Synthesis of simple peptides (upto dipeptides) by N-protection (t-butyloxycarbonyl and phthaloyl) and
C-activating groups and Merrifield solid-phase synthesis.

12. Brief Description of self-learning/ E — learning component

https://youtu.be/sulaAJVvGXI
https://nptel.ac.in/courses/113106032/9%20-%20Phase%20diagrams.pdf
http://chemistry2.csudh.edu/rpendarvis/aminrxn.html
https://olemiss.edu/courses/bisc102/macromol.html
https://www.google.com/url?q=https://drive.google.com/open?id%3D1z9E008y0prgSNfUS2d
NHUL2qYOGmMDqOh&sa=D&ust=1555314141234000&usg=AFQjCNEx62Pf-
CelgLbpmSZCIBKKLwBixQ

6. http://uou.ac.in/sites/default/files/silm/BSCCH-103.pdf
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13. Books Recommended

1. Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004), ISBN-13: 978-8185015590

2. Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry, 1* Edition, Cengage Learning
India Pvt. Ltd.: New Delhi (2009), ISBN: 9788131508442

3. Morrison, R.T. & Boyd, R.N. Organic Chemistry, 6" Edition, (2016) Pearson India, ISBN:
978-8177581690

4. Finar, L.L. Organic Chemistry (Volume 1), 6™ Edition, Pearson Education India, ISBN:
9788177585421

5. Nelson, D.L. & Cox, M.M. Lehninger’s Principles of Biochemistry, 2017, 7th Ed., W.H.
Freeman, ISBN: 978-1464187964

6. Berg, J.M., Tymoczko, J.L. &Stryer, L. Biochemistry, W. H. Freeman; Fifth Edition (February
15,2002), ISBN: 978-0716746843.

7. B.S. Lark & Silby Joseph, States of matter physical chemistry, VISHAL PUBLISHING CO.,
2013, ISBN: 978-8192143248
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1. Name of the Department: Chemistry

2. Course Name | States of Matter, Thermodynamics and L T P
Chemistry of Organic Functional Groups Lab

3. Course Code | 17030304 0 0 4

4. Type of Course (use tick mark) Core (V) DSE () | AEC () SEC() | GE()

5. Pre-requisite | NA 6. Frequency Even () | Odd (v) | Either Every

(if any) (use tick marks) Sem () [ Sem ()

7. Total Number of Lectures, Tutorials, Practicals

Lectures =0 | Tutorials =0 | Practical = 52 hrs.

8. Course Description

The lab work emphasizes learning of basic skills helpful not only to chemistry students but all those who
want to pursue any experimental science. It includes surface tension and viscosity measurements; studying
equilibria by distribution methods; construction of the phase diagram of a binary system and determining its
critical temperature and composition; qualitative analysis of organic compounds; simple chromatographic
techniques; and miscellaneous experiments in organic chemistry, e.g., titration of glycine and determination
of its concentration, studying the action of salivary amylase on starch, and differentiating between a reducing
and nonreducing sugar.

9. Course Objectives

1. To perform experiment on surface tension and viscosity

2. To study the equilibrium of selected reactions by distribution method

3. Construction of phase diagram of a binary system (simple eutectic) using cooling curves and
determination of critical temperatures and composition.

Perform qualitative analyses of selected organic compounds possessing monofunctional groups
Separation of amino acids by paper chromatography

Titration of glycine and determination of its concentration

To study the action of salivary amylase on starch

8. Performing the experiments to differentiate between a reducing and a nonreducing sugar

SO O

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:

ik Calculate surface tension and viscosity of the given sample.

2 Explain the equilibrium of selected reactions by distribution method

3. Construct phase diagrams of binary systems (simple eutectic) with cooling curves and determine
critical parameters

4. Perform the qualitative analyses of selected organic compounds possessing monofunctional

groups

5. To separate the amino acids by paper chromatography

6. To determine the glycine concentration

7. Explain the action of salivary amylase on starch

8. Differentiate between a reducing and a non-reducing sugar

11. List of Experiments (Student has to perform ten experiments — at least two from each section)

Section A: Physical Chemistry
Surface tension measurement (use of organic solvents excluded)
a. Determination of the surface tension of a liquid or a dilute solution using a stalagmometer.
b. Study of the variation of surface tension of a detergent solution with concentration.
Viscosity measurement (use of organic solvents excluded)
a. Determination of the relative and absolute viscosity of a liquid or dilute solution using an Ostwald’s
viscometer.
b. Study of the variation of viscosity of an aqueous solution with concentration of solute.
Distribution
a. Study of the equilibrium of one of the following reactions by the distribution method:
Ix(aq) + I'(aq) = Is’(aq)
Cu*'(aq) + xNHs(aq)— [Cu(NH3),J**
Phase equilibria
a. _Construction of the phase diagram of a binary system (simple eutectic) using cooling curves.
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b. Determination of the critical solution temperature and composition of the phenol water system and

study of the effect of impurities on it.

c. Study of the variation of mutual solubility temperature with concentration for the phenol water

system and determination of the critical solubility temperature.

Section B: Organic Chemistry

a. Systematic Qualitative Organic Analysis of Organic Compounds possessing monofunctional groups
(amines, amides, ether, epoxide, aldehydic, nitro) and preparation of one derivative.
Separation of amino acids by paper chromatography
Determination of the concentration of glycine solution by formylation method.
Titration curve of glycine
Action of salivary amylase on starch

Differentiation between a reducing and a non-reducing sugar

12;

ief Description of self-learning/ E — learning component

b
c
d
e:
f. Effect of temperature on the action of salivary amylase on starch.
g
Br
1,

https://www.youtube.com/watch?v=qvUy VrUb8Fo&t=543s
2. https://www.youtube.com/watch?v=68bo-h3K f7s&t=2s
3. https://www.youtube.com/watch?v=uto60lbBwEo
4. https://nptel.ac.in/courses/103104129
5. https://www.youtube.com/watch?v=2CzgQXGz9Tg

13. Books Recommended

1. Vogel, A.L, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook of Practical
Organic Chemistry, Pearson; Sth edition (February 19, 1996), Prentice-Hall, 5th edition, ISBN-13:
978-0582462366.

2. Mann, F.G. & Saunders, B.C., Practical Organic Chemistry, 4" Edition, Pearson Education India;

4th edition (1 January 2009), ISBN-13:978-8131727102.

Experimental Physical Chemistry by Mathur, Parul; Athawale, 1 Edition, ISBN: 9788122413366

4. Khosla, B. D., Garg, V. C., Gulati, A., Senior Practical Physical Chemistry, R. Chand & Company:
18" edition, ISBN: 978-8180450792.
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1. Name of the Department: Mathematics

2. Course Name Analysis-I L T P

3. Course Code 17030305 3 0 0

4. Type of Course (use tick mark) Core (v) DSE() |AEC() |SEC() | OE ()

S. Pre-requisite 6. Frequency Even() | 0dd Either | Every
(if any) (use tick marks) ) Sem () | Sem()

7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 | Tutorials = 0 I Practical = (

8. Course Description:

This course covers some fundamental topics of mathematical analysis. In this course the students will be
taught convergence and divergence of the sequence and series, continuity and differentiability of real
valued function, the theory of functions of complex variables, analytic and harmonic functions and their
properties, Integration of complex functions, Cauchy Integral theorem and formula.

9. Course Objectives:

Students that successfully complete this course will be able to:
1. Learn to find limit points, interior point, isolated, continuity and differentiability of real veiled
functions.
2. study on convergence and divergence of sequences and some important tests.
3. study on ' the continuity and differentiability of complex valued function, C-R equation and
analytic functions.
4. solve definite integrals, Contours and Contour integrals of complex valued functions.

10. Course Outcomes (COs):

After completing the course, students are expected to be able:
1. To understand the concept of limit points, open sets, closed sets, interior of a set, closure of a set
in Real numbers.
2. To know the basics of sequences and series and discuss the convergence using various tests of
convergence.
To evaluate analyticity, differentiability and continuity of complex valued function and discuss
the applicability of complex function in flow equation.
4. To understand the concept of exponential function, logarithmic function, trigonometric function
and apply the methods of complex analysis to evaluate definite integrals.

(8]

11. Unit wise detailed content

Unit-1 | Number of lectures = 08 | Title of the unit: Continuity and Differentiability

Real line, bounded sets, intervals, Boundedness of set of real numbers, Supremum and infimum,
Neighborhoods, interior points and isolated points, Limit points, Bolzano-Weierstrass theorem,
continuity and differentiability of real valued function, Rolle’s theorem, Mean value theorem,
Intermediate value theorem.

Unit —2 | Number of lectures = 12 ] Title of the unit: Sequences and Series

Real sequence, Subsequences, Divergent sequence, Bounded sequence, Cauchy sequence, Convergence
and divergence of infinite series, Comparison tests, Cauchy’s general principle of convergence of series,
Auxiliary series or p-series, D-Alembert’s ratio test, Rabbe’s test, Logarithmic test, Cauchy Root test,
Cauchy Integral test, absolute and conditional convergence.

Unit -3 I Number of lectures = 12 | Title of the unit: Analytic Functions

w b e






12. Brief Description of self-learning / E-learning component

1. https://www.youtube.com/watch?v=md5SUCR7mclY

2. https://www.youtube.conmywatch?v=7iBgrgHA 100&list=PLbMVogVi5nJS i8viVWIG16mPcoE
KMuWT&index=8

13. Books Recommended

1. T.M. Apostol: Mathematical Analysis, Narosa Publishing House (2" edition), 2002.

2. R.R. Goldberg: Methods of Real Analysis, Oxford & IBH publishing Co., 2020.

3. D. Somasundaram and B. Choudhary: A First Course in Mathematical Analysis, Narosa
Publishing House, 1997.

4. Shanti Narayan: A Course of Mathematical Analysis, S. Chand & Co, 2005.

5. Shanti Narayan: Theory of Functions of a Complex Variable, S. Chand & Co, 2005.
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1. Name of the Department: Mathematics
2. Course Name | Analysis I L T P
Lab

3. Course Code 17030306 0 0 4

4. Type of Course (use tick Core (V DSE () AEC() | SEC() |OE(
mark)

5. Pre-requisite 6. Frequency | Even() | Odd Either | Every
(if any) (use tick WV Sem () | Sem ()

marks)
7. Total Number of Lectures, Tutorials, Practical
Lectures =0 l Tutorials =0 | Practical = 52

8. Course Description:

This course is designed to enhance the knowledge of students using the analysis practicals.
Emphasis is placed on checking continuity, differentiability, analyticity using graphs and limits.
Upon completion, students should be able to write the programs in MATLAB or other software.

9. Course Objectives:

Students that successfully complete this course will be able to:
1. To compute the limit of functions and sequences.

2. To check for continuity, differentiability using graphs.
3. To compute the derivatives, integrals of elementary functions.
4. To plot elementary functions and complex valued functions.

10. Course Outcomes (COs):

After completing the course, students are expected to be able:
1. To understand the concept of right hand limit and left hand limit by MATLAB and
Mathematica.
2. To demonstrate convergence of series and to find the sum of the sequence by MATLAB.
3. To evaluate analyticity, differentiability and continuity of complex functions by
MATLAB.
4. To visualize complex valued functions graphically by MATLAB.

11. Unit wise detailed content

Using both MATLAB and Mathematica:
1. To find the right hand limit, left hand limit of a function.
To check for continuity and differentiability of functions using graphs.
To find derivatives using limits.
To find the limit of a sequence.
To find the sum of a convergent series.
To verify the Cauchy Riemann equations.
To find the derivatives of elementary functions.

To find the definite integral of functions.

PO OOl S EO Nl e b Y

To plot exponential, logarithmic and trigonometric functions.

10. To visualize complex valued functions graphically.
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12. Brief Description of self-learning / E-learning component

1. https://www.youtube.com/watch?v=WmHs1-hWPNs
2. https://www.youtube.com/watch?v=ySqevAKo tc
3. https://www.youtube.com/watch?v=6ywCkiAaVd§

13. Books Recommended
1. Amos Gilat: MATLAB: An Introduction with Applications (8" edition), John Wiley &
Sons Inc, 2016.
2. S. Wolfram: The Mathematica book (5" edition) Cambridge: Cambridge University
Press, 2003.

-

L







SEMESTER-IV (CORE)







1. Name of the Department: Physics

2. Course Name |[Waves and Optics L T P

3. Course Code 17030401 3 0 0

4. Type of Course (use tick mark) |Core () DSE() |AEC( |[SEC() |GE(

5. Pre-requisite 6. Frequen | Even Odd () Either Every

(if any) cy (V) Sem () |Sem ()

(use tick
marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures =40 Tutorials =0 Practical =0

8. Course Description:

The course will teach about different types of simple harmonic motion and their superposition,
flow of fluids, free forced and resonant oscillation and the phenomenon of interference, diffraction
and polarization.

9. Course Objectives:

To impart knowledge about harmonic oscillations, and their superposition, various fluids
phenomenon, propagation of sound, and different optical phenomenon.

10. Course Outcomes (COs):

After completion of this course, students will have understanding of

1. Harmonic Oscillator, Superposition of Two Perpendicular Harmonic Oscillations, Wave
motion and Sound

2. Phenomenon and application of Fluids
3. Wave Optics, Interference and Michelson’s Interferometer

4. Understanding of Diffraction and Polarization.

11. Unit wise detailed content

Unit-1 Number of lectures =10 Title of the unit: Harmonic oscillations_

Superposition of Two Perpendicular Harmonic Oscillations: - Introduction to Simple
Harmonic Oscillations, Superposition of Two Mutually Perpendicular Simple Harmonic Motions
with Frequency Ratios 1:1 and 1:2 using Graphical and Analytical Methods. Lissajous Figures and
their uses.

Waves Motion- General: Transverse waves on a string, Travelling and standing waves on a string,
Normal Modes of a string, Group velocity, Phase velocity, Relation between phase velocity and
group velocity, Wave intensity,

Sound: Forced vibrations and resonance , Fourier’s Theorem (Application to saw tooth wave and
square wave), Characteristics of sound, Musical sound and noise, musical scale, Acoustics of
buildings: Reverberation and time of reverberation, Sabine’s formula.

[Unit — 2 Number of lectures = 10 [Title of the unit; Fluids
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Fluids: Surface Tension, Excess pressure, Application to spherical and cylindrical drops and
bubbles, variation of surface tension with temperature, Jaeger’s method, Viscosity: Rate flow of
liquid in a capillary tube - Poiseuille’s formula, Determination of coefficient of viscosity of a
liquid, Variations of viscosity of a liquid with temperature.

Physics of low pressure - production and measurement of low pressure , Rotary pump, Diffusion
pump, Molecular pump, Knudsen absolute gauge, pirani gauge.

Unit-3 Number of lectures = 10 | Title of the unit: Wave Optics

Wave Optics: Electromagnetic nature of light, wave front, Huygens Principle

Interference: Interference by Division of wavefront, Young’s Double Slit experiment, Lloyd’s
Mirror and Fresnel’s Bi-prism, Phase change on reflection, Interference by Division of amplitude:
Interference in Thin Films: parallel and wedge-shaped films, Fringes of equal inclination and equal
thickness, Newton’s Rings: measurement of wavelength and refractive index,

Michelson’s Interferometer: Idea of shape of fringes (no theory needed), Determination of
wavelength, Wavelength difference and refractive index.

Unit -4 Number of lectures =10 Title of the unit: Diffraction and Polarization

Diffraction: Fresnel Diffraction, Fraunhofer diffraction: Single slit & Diffraction grating,
Resolving and Dispersive Power of grating.

Polarization: Transverse nature of light waves, Plane polarized light — production and analysis,
Nicol Prism, Double refraction, Circular and elliptical polarization, Production of circularly and
elliptical polarized light, Quarter wave plate and Half wave plate, Specific Rotation.

12. Books Recommended

1. Fundamentals of Optics, F A Jenkins and H E White, 1976, McGraw-Hill, ISBN Num.
0070323305 9780070323308

2. Fundamentals of Optics, H.R., Gulati and D.R., Khanna, R. Chand Publication, 1991, ISBN
No. 8180450821

3. University Physics, F.W., Sears, M.W., Zemansky and H.D., Young, Addison-Wesley, 1986,
ISBN Number 0201603225

13. Online links :

1. https://www.youtube.com/watch?v=n0b iQjTy-
Q&list=PLUI4u3cNGP61R5sPDPK VfcFlu95wSs2Kx

2. https://mptel.ac.in/courses/122105023/

3. https://swayam.gov.in/course/1408-mechanics-heat-oscillations-and-waves

4. https://freevideolectures.com/course/2271/physics-i-oscillations-and-waves

5. https://nptel.ac.in/courses/122103011/52







1. Name of the Department: Physics

2. Course Name Waves and L T P
Optics Lab

3. Course Code 17030402 0 0 4

4. Type of Course (use tick Core (V) DSE() | AEC() |SEC( | GE(
mark)

5. Pre-requisite 6. Frequency [Even (\) |Odd () Either  [Every
(if any) (use tick Sem () | Sem ()

marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures =0 Tutorials =0 Practical =52

8. Course Description:

In this paper the experiments based on a theoretical concept of light has been introduced such as
determination of wavelength by Bi-prism, Newton’s ring and gratings.

9. Course Objectives:

To understand the working principles of various instruments such as spectrometer, telescope,
laser and their use in determination of physical quantities like wavelength, refractive index and
resolving power.

10. Course Outcomes (COs):

After performing these experiment, students will be able to implement and demonstrate the use
of

1. Optical instruments like Fresnel's Bi-prism
2. Determination of various physical quantities related to light and materials
3. Study of double slit interference and thin wire by diffraction method (using He-Ne Laser)

4. Study of Telescope and measurement’s Specific rotation and concentration using Polarimeter

11. List of Experiments

Pt

Wave length of Sodium light by Fresnel's Bi-prism.

Velocity of ultrasonic waves by grating formation in CC14.
Diameter of Lycopodium powder particles by Corona rings.

To study double slit interference by He-Ne laser.

Diameter of a thin wire by diffraction method (using He-Ne Laser).
Young's modulus by Newton’s Rings method.

Resolving power of a prism.

Thickness of a thin plate using air wedge.

= b= e DR A e e B

Resolving Power of plane transmission grating.
10. To determine the wavelength of a monochromatic light using Newton’s Rings.

L







11. Resolving power of telescope.
12. Measurement of (a) Specific rotation (b)concentration of sugar solution using Polarimeter.

13. Ordinary and extra ordinary refractive indices for calcite or quartz.

12. Book Recommended:

1. Fundamentals of Optics, F A Jenkins and H E White, 1976, McGraw-Hill, ISBN No.
0070323305 9780070323308

2. Fundamentals of Optics, H.R., Gulati and D.R., Khanna, R. Chand Publication, 1991, ISBN
No. 8180450821.

3. University Physics, F.W., Sears, M.W., Zemansky and H.D., Young, Addison-Wesley,
1986, ISBN No. 0201603225

4. Wave and Optics, Dr. D.C. Tayal, Himalaya Publishing House Pvt. Ltd. 2019, ISBN No.
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1. Name of the Department: Chemistry

2. Course Name Transition Metal & Coordination Chemistry, | L T P
Electrochemistry & Chemical Kinetics

3. Course Code 17030403 3 0 0

4. Type of Course (use tick mark) Core (V) DSE () AEC() | SEC( | GE ()

5. Pre-requisite NA 6. Frequency Even (v) | Odd () | Either | Every

(if any) (use tick marks) Sem () | Sem ()

7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 | Tutorials =0 | Practical =0

8. Course Description

This course will give an excellent opportunity to study and use the knowledge of Transition Elements,
coordination chemistry, electrochemistry and Chemical Kinetics.

9. Course Objectives

The objectives of this course are to:
1. Study the properties of transition elements.
2. Understand the key features of coordination compounds.
3. Discuss various concepts of electrochemistry.
4. Study the reaction rates, theories of reaction rates and different order reactions.

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:
1. Identify the behavior of transition elements
2. Recognize the types of isomers and nomenclature and applications of coordination compounds.
3. Become familiar with the various applications of electrochemistry.
4. Describe how the rate of a chemical reaction changes as a function of time.

11. Unit wise detailed content

Unit-1 | Number of lectures =09 | Title of the unit: Transition Elements (3d series)

General group trends with special reference to electronic configuration, variable valency, colour, magnetic
and catalytic properties, ability to form complexes and stability of various oxidation states (Latimer
diagrams) for Mn, Fe and Cu. Lanthanoids and actinoids: Electronic configurations, oxidation states,
colour, magnetic properties, lanthanide contraction, separation of lanthanides (ion exchange method only).

Unit-2 I Number of lectures =10 | Title of the unit: Coordination Chemistry

Valence Bond Theory (VBT): Inner and outer orbital complexes of Cr, Fe, Co, Ni and Cu (coordination
numbers 4 and 6). Structural and stereoisomerism in complexes with coordination numbers 4 and 6.
Drawbacks of VBT. IUPAC system of nomenclature. Crystal Field Theory, octahedral symmetry. Crystal
field stabilization energy (CFSE), Crystal field effects for weak and strong fields. Tetrahedral symmetry.
Factors affecting the magnitude of Dq. Spectrochemical series. Comparison of CFSE for Oy and T4
complexes, Tetragonal distortion of octahedral geometry. Jahn-Teller distortion, Square planar
coordination.

Unit-3 | Number of lectures = 11 | Title of the unit: Electrochemistry

Conductivity, equivalent and molar conductivity and their variation with dilution for weak and strong
electrolytes. Kohlrausch law of independent migration of ions.

Transference number and its experimental determination using Hittorf and Moving boundary methods.
Ionic mobility. Application of conductance measurements, determination of degree of ionization of weak
electrolytes, solubility and solubility products of sparingly soluble salts, ionic product of water, hydrolysis
constant of a salt. Conductometric titrations (only acid-base).

Reversible and irreversible cells. Concept of EMF of a cell. Measurement of EMF of a cell. Nernst
equation and its importance. Types of electrodes, Standard electrode potential. Electrochemical series.
Thermodynamics of a reversible cell, calculation of thermodynamic properties: AG, AH and AS from
EMF data.

Calculation of equilibrium constant from EMF data. Concentration cells with transference and without
transference. Liquid junction potential and salt bridge.

pH determination using hydrogen electrode and quinhydrone electrode.

Potentiometric titrations- qualitative treatment (acid-base and oxidation-reduction only).
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Unit-4

Number of lectures = 10 I Title of the unit: Chemical Kinetics

Chemical Kinetics: The concept of reaction rates. Effect of temperature, pressure, catalyst and other
factors on reaction rates. Order and molecularity of a reaction. Derivation of integrated rate equations for
zero, first and second order reactions. Half—-life of a reaction. General methods for determination of order
of a reaction. Concept of activation energy and its calculation from Arrhenius equation. Theories of
Reaction Rates: Collision theory and Activated Complex theory of bimolecular reactions. Comparison of
the two theories (qualitative treatment only).

12. Brief Description of self-learning/ E — learning component

1.

2.

3
4.

https://www.hcpgcollege.edu.in/sites/default/files/TRANSITION%20ELEMENTS%20%28B.SC-
11%29%20INORGANIC%20CHEMISTRY%20PAPER-1.pdf
https://ncerthelp.com/cbse%20notes/class%2012/chemistry/Chemistry%20Notes%20for%20class
%2012%20Chapter%209%20Coordination%20Compounds%20.pdf
https://www.slideshare.net/shahzad_ali27/chemical-kinetics-32001888
https://ncerthelp.com/cbse%20notes/class%2012/chemistry/Chemistry%20Notes%20for%20class
%2012%20Chapter%203%20Electrochemistry%20.pdf

13. Books Recommended

Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007), ISBN 13: 9780070647749
Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004), ISBN-13 : 978-818501559

Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India Pvt. Ltd.,
New Delhi (2009), ISBN-13 : 978-8131508442

Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998), ISBN-13: 978-8185015804

Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985), ISBN-13
:978-0023947919

Cotton, F.A. & Wilkinson, G. Basic Inorganic Chemistry, Wiley, ISBN-13 : 978-0471505327
Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press, ISBN-13 : 978-
0198552314

Waulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd, ISBN-13 : 978-8176492881
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1. Name of the Department: Chemistry

2. Course Name Transition Metal & Coordination Chemistry, L T P
Electrochemistry & Chemical Kinetics Lab

3. Course Code 17030404 0 0 4

4. Type of Course (use tick mark) | Core (V) DSE () AEC () SEC() | GE()

5. Pre-requisite NA 6. Frequency Even (v) | 0Odd() Either Every

(if any) (Use tick marks) Sem () Sem ()

7. Total Number of Lectures, Tutorials, Practical

Lectures =0 | Tutorials =0 | Practical = 52 hrs.

8. Course Description
This course provides practical training in inorganic qualitative analysis, surface tension and viscosity
measurements and kinetics of chemical reactions which enable students to solve the technical problems
during the separation of mixtures.
9. Course Objectives
The objectives of this course are to:
1. Identify different cations and anions in an inorganic mixture.
. 2. Perform experiment on surface tension and viscosity
3. Study the kinetics of chemical reactions.
10. Course Outcomes (COs)
Upon successful completion of this course, the student will be able to:
1. Separate the components in an inorganic mixture
2. Identify quality of any chemical and any formulation.
3. Apply Arrhenius equation to study different chemical reactions.
11. List of Experiments (Student has to perform ten experiments — at least two from each section)
Inorganic Chemistry:
I. Semi-micro qualitative analysis (using HS or other methods) of mixtures - not more than four ionic
species (two anions and two cations, excluding insoluble salts) out of the following:
Cations: NH,*, Pb?*, Bi**, Cu?*, Cd?**, Fe**, Al**, Co**; Ni**, Mn?*, Zn?*, Ba?', Sr*, Ca?*, K*
Anions: CO32_, Sz_, SO;, 52032*, NOs~, CH3COO, CI, Br, I, NO5~, SO42', PO43', BO33-, C2042', F
(Spot tests should be carried out wherever feasible)
II. Estimations
1. Estimate the amount of nickel present in a given solution as bis(dimethylglyoximato) nickel (II) or
aluminium as oximate in a given solution gravimetrically.
2. Estimation of (i) Mg+ or (ii) Zn+ by complexometric titrations using EDTA.
3. Estimation of total hardness of a given sample of water by complexometric titration.
. Physical Chemistry:
L Electrochemistry
Conductance
1. Determination of cell constant
2. Determination of equivalent conductance, degree of dissociation and dissociation constant of a weak
acid.
3. Perform the following conductometric titrations:
a. Strong acid vs. strong base
b. Weak acid vs. strong base
Potentiometry
1. Perform the following potentiometric titrations:
a. Strong acid vs. strong base
b. Weak acid vs. strong base
c. Potassium dichromate vs. Mohr's salt
IL. Chemical Kinetics
Study the kinetics of the following reactions by:
1. Initial rate method: lodide-persulphate reaction
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2. Integrated rate method:
a. Acid hydrolysis of methyl acetate with hydrochloric acid.
b. Saponification of ethyl acetate with sodium hydroxide.

c. Compare the strengths of HCl and H,SO4 by studying kinetics of hydrolysis of methyl
acetate.

12. Brief Description of self-learning/ E — learning component

1. https://amrita.olabs.edu.in/?sub=73&brch=7&sim=31&cnt=1
2. http://chemlab.truman.edu/files/2015/07/edta.pdf

13. Books recommended

1. Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012 ISBN 13- 978-8131773710
2. Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009, ISBN-13: 978-058222628-9

3. Vishwanathan, B..; Raghavan, P. S. Practical Physical Chemistry, Viva Books, ISBN-13 : 978-

e

8130929699.

Khosla, B. D., Garg, V. C., Gulati, A., Senior Practical Physical Chemistry, R. Chand & Company: 18"
edition, ISBN: 978-8180450792.
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1. Name of the Department: Mathematics

2. Course Name | Linear and L T P
Abstract
Algebra
3. Course Code | 17030405 3 0 0
4. Type of Course (use tick Core (V) DSE() |AEC() | SEC( | OE ()
mark)
5. Pre-requisite 6. Frequency Even Odd () | Either Every
(if any) (use tick V) Sem () | Sem ()
marks)
7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 | Tutorials =0 | Practical =0

8. Course Description:

This course gives an introduction to groups, properties of groups, rings, fields, vector spaces,
basis, Dimension of vector spaces, Quotient spaces etc. It further covers linear transformations,
algebra of linear transformations and inner product spaces.

9. Course Objectives:

1. To study certain structures called groups, rings, fields and some related structures.

2. To gain mathematical maturity which enables the students to develop abstract thinking and
mathematical skills.

3. To present the basic concepts of vector spaces, linear transformations and inner product
spaces.

4. To understand orthogonality and the Gram-Schmidt orthogonalization process.

10. Course Outcomes (COs):

After completing this course, students will be able:

I. To understand finite and infinite dimensional vector spaces and subspaces over a field and
their properties including the basis structure of vector spaces.
. To study inner products and understand their related properties.
. To demonstrate the importance of algebraic properties of groups, rings, fields and vector
spaces.
4. To understand basic concepts of linear transformations, the Rank-Nullity theorem, matrix of a
linear transformation, algebra of transformations and the change of basis.

W N

11. Unit wise detailed content

Unit -1 Number of lectures = 10 | Title of the unit: Groups

Binary operation, Groups, Subgroups, Finite and Infinite groups, order of a group, Order of an
element, Cyclic groups, Permutations groups, Homomorphism and isomorphism of groups,
Cayley’s theorem, Cosets, Largrage’s theorem, Normal subgroups and Quotient groups.

Unit -2 | Number of lectures = 10 | Title of the unit: Rings, Fields, Polynomial rings

Introduction to rings, subrings, integral domains, fields, ideals and quotient rings, Characteristics
of a ring, Homomorphism and isomorphism of rings, Chinese remainder theorem, Polynomial
rings, Factorization of polynomials. Polynomial over the rational fields, Irreducibility criterion,
Gauss lemma, Eisenstein criterion for irreducibility.

Unit -3 | Number of lectures = 10 | Title of the unit: Matrices and Vector Spaces

e
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Elementary transformations, Echelon form, Rank of a matrix, Linear independence and
dependence, Solution of systems of linear equations, Eigenvalues and Eigenvectors, Cayley-
Hamilton theorem and its applications, Vector spaces: Vector spaces over a field, Subspaces,
Spanning Set, Existence of basis, Dimension.

Unit -4 Number of lectures =10 | Title of the unit: Linear Transformations and
Inner Product Spaces

3

12. Brief Description of self-learning / E-learning component

1. https://www.youtube.com/playlist?list=PLEAYkSg4uSQ2PS2t I LNFMHrr1 h9Fo2TxT
2. https://www.youtube.com/playlist?list=PLyqSpQzTE6M8al.VVwxkJ44abrFFzdiold
3. https://www.youtube.com/playlist?list=PLbMVogVjSnJQ2vsW_hmyvVfO4GY WaaPp7

13. Books Recommended

1. Joseph A. Gallian: Contemporary Abstract Algebra, (10* edition), CRC Press, 2021..

2. P. B. Bhattacharya, S.K. Jain and S.R. Nagpaul: Basic Abstract Algebra (2" edition),
Cambridge University Press, 2003.

3. Shanti Narayan and Sat Pal: A Textbook of Modern Abstract Algebra, S. Chand 1985.

4. Seymour Lipschutz and Marc Lipson: Schaum's Outline of Linear Algebra (5" edition),
McGraw-Hill, 2012.

5. John B. Fraleigh: A First Course in Abstract Algebra (7*" edition), Pearson, 2013.

6. Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence: Linear Algebra (4™ edition),
Prentice-Hall of India Pvt. Ltd., New Delhi, 2004.
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1. Name of the Department: Mathematics
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1. Name of the Department: Physics

2. Course Name |Computational B T P
Physics Skills

3. Course Code |17030501 3 0 0

4. Type of Course (use tick Core () DSE () AEC () SEC GE ()
mark) (\)

5. Pre-requisite 6. Frequency |Even (V) |[0dd () Either | Every
(If any) (Use tick Sem () | Sem ()

marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 |  Tutorials=0 | Practical =0

8. Course Description:

The aim of this course is not just to teach computer programming and numerical analysis but to
emphasize its role in solving problems in Physics,
9. Course Objectives:

To impart knowledge about various computer programming method to solve problems in
physics.
10. Course Outcomes (COs):

After completion of this course, students will have understanding of:
1. The use of computational methods to solve physical problems
2. Use of computer language as a tool in solving physics problems (applications)

3. Course will consist of hands-on training on the Problem solving on Computers.
11.  Unit wise detailed content
Unit-1 Number of lectures = | Title of the unit: Introduction
10

Introduction: Importance of computers in Physics, paradigm for solving physics problems for
solution, Introduction to basics of Linux, Windows.

Algorithms and Flowcharts: Introduction: Problem formulation, algorithm development,
algorithm implementation, and algorithm verification. Structure and documentation

Flowchart: Concept of flowchart, symbols, guidelines, types.

Unit - 2 Number of lectures = | Title of the unit: Machine representation, precision
10 and errors

Representation on a computer: Integer representation; floating-point representation; Machine
precision; Errors: round-off; approximation errors; random errors; errors of the third kind.

Unit -3 Number of lectures = | Title of the unit: Roots of equations (flowchart and
10 programme, Matlab/Python)

Real roots of single variable function; iterative approach; qualitative behavior of the function;
Closed domain methods (bracketing): Bisection; False position method; Open domain methods:
Newton Raphson, Secant method. Flowchart of root finding programme and actual programme
(Python/Matlab) to calculate the roots using the above-mentioned methods.

Unit - 4 Number of lectures = | Title of the unit: Data Visualization
10

Visualization: Introduction to graphical analysis and its limitations, Introduction to Matplotlib,
importance of visualization of computational and computational data, basic Matplotlib

e






commands: simple plots, plotting data from a file, saving and exporting, multiple data sets per
file, physics with Matplotlib (equations, building functions, user defined variables and functions),
Understanding data with Matplotlib

1. To write program to generate data and plot it using Matplotlib,
2. Saving the output for figure, Saving it as an eps file and as a pdf file.

12. Books Recommended

1. Introduction to Numerical Analysis, S,S, Sastry, 5"Edn,, 2012, PHI Learning Pvt, Ltd,

2. Schaum’s Outline of Theory and Problems of Programming with Fortran, S Lipsdutz and A
Poe, 1986Mc-Graw Hill Book Co,

3. Computational Physics: An Introduction, R, C, Verma, et al, New Age International
Publishers, New Delhi (1999)

4. A first course in Numerical Methods, U,M, Ascher and C, Greif, 2012, PHI Learning
5. Elementary Numerical Analysis, K,E, Atkinson, 3"YEdn ,, 2007, Wiley India Edition

6. Learning Scientific Programming with Python, Christian Hill, Cambridge University Press,
2016

13. Online Links

1. https://ocw.mit.edu/courses/earth-atmospheric-and-planetary-sciences/12-010-computational-
methods-of-scientific-programming-fall-201 1/lecture-notes/

2:
http://www.physics.ntua.gr/~konstant/ComputationalPhysics/Book/Computational PhysicsKNA.
html

3. https://www3.nd.edu/~powers/ame.20214/
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1. Name of the Department: Physics

2. Course Name | Applied Optics L T P

3. Course Code | 17030502 3 0. 0

4. Type of Course (use tick Core () DSE () |AEC() [SEC(Y) | GE(
mark)

5. Pre-requisite 6. Frequency | Even Odd () | Either Every
(if any) (use tick (\) Sem () | Sem ()

marks)

7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 |  Tutorials=0 | Practical =0

8. Course Description:

The course will teach about different types of light source and detectors, Fourier transform
spectroscopy, holography and the phenomenon of interference, diffraction and polarization.

9. Course Objectives:

To impart knowledge about different types of light source and detectors, fourier transform
spectroscopy, holography and the phenomenon of interference, diffraction and polarization.

10. Course Outcomes (COs):

Students will have understanding of
1. different types of light sources and detectors

2. how to use Fourier transform spectroscopy for analyzing various physical phenomenon
related to light

11. Unit wise detailed content

Unit-1 Number of Title of the unit: Sources and Detectors
lectures = 10

Sources and Detectors

Lasers, Spontaneous and stimulated emissions, Theory of laser action, Einstein’s coefficients,
Light amplification, Characterization of laser beam and He-Ne laser.

Semiconductor Sources and Detectors: Light Emitting Diode, V-I characteristics of LED, Solid
State Laser, characteristics of solid state laser, characteristics of LDR, Photovoltaic Cell and
Semiconductor lasers.

Unit - 2 Number of Title of the unit: Fourier Optics
lectures = 10

Fourier Optics

Concept of Spatial frequency filtering, Fourier transforming property of a thin lens, Harmonic
analysis of a signal, Amplitude and phase modulations, Transfer function of free space, Optical
Fourier transform, Diffraction & Interference, Image shaping, optical image processing.

Fourier Transform Spectroscopy: Fourier Transform Spectroscopy (FTS) and application in
atmospheric remote sensing, NMR spectrometry

Unit - 3 Number of lectures Title of the unit: Holography
=10

Holography
Basic principle and theory: coherence, resolution, Types of holograms, white light reflection
hologram, application of holography in microscopy, Interferometry, and character recognition in-
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line and off-axis holography; Transmission and reflection holograms, Amplitude and phase
holograms, Thick and thin holograms

Unit - 4 Number of lectures Title of the unit: Photonics: Fibre Optics
=10

Photonics: Fibre Optics

Optical fibres and their properties, Principal of light propagation through a fibre, The
numerical aperture, Dispersion, Attenuation in optical fibre and attenuation limit, Absorption
loss, scattering loss, bending loss, splice loss. Single mode and multimode fibres, ,Erbium-
doped fiber amplifiers and lasers, Fibre optic sensors: Fibre Bragg Grating

12. Books Recommended

1. Fundamental of optics, F, A, Jenkins & H, E, White, 1981, Tata McGraw hill,

2. LASERS: Fundamentals & applications, K,Thyagrajan&A,K,Ghatak, 2010, Tata
McGraw Hill

Fibre optics through experiments,M,R,Shenoy, S,K,Khijwania, et,al, 2009, Viva Books
Nonlinear Optics, Robert W, Boyd, (Chapter-I), 2008, Elsevier,

Optics, Karl Dieter Moller, Learning by computing with model examples, 2007, Springer,
Optical Systems and Processes, Joseph Shamir, 2009, PHI Learning Pvt, Ltd,
Optoelectronic Devices and Systems, S,C, Gupta, 2005, PHI Learning Pvt, Ltd,

Optical Physics, A,Lipson, S,G,Lipson, H,Lipson, 4"Edn,, 1996, Cambridge Univ, Press

© N n s W

13. Online Links

1. https://en.wikipedia.org/wiki/Holography
2. https://www.youtube.com/watch?v=j4qbhVOQdBQ
3. https://www.youtube.com/watch?v=saVE7pMhaxk







1. Name of the Department: Physics

2. Course Name [Renewable L T P
energy and
energy harvesting

3. Course Code [17030503 3 0

4. Type of Course (use tick mark)  |Core () DSE () SEC (V)

S. Pre-requisite 6. Frequency [Even() |(Odd () [Either Every

(if any) (use tick Sem () [Sem
marks) 0
7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 [Tutorials = 0 [Practical = 0

8. Course Description:

The course will focus on the physical principles underlying energy processes.The application
of these principles for harvesting energy from various sources will also be discussed.

9. Course Objectives:

To teach students the fundamental laws and physical processes that governs the sources,
extraction, storage, and uses of energy.

10. Course Outcomes (COs):

Students will have enhanced their abilities to:

1. Explain the need to reduce the nonrenewable sources of energy.

2. Explain the importance of natural processes which can act as renewable energy sources.
3. Explain the modern techniques for energy harvesting.

4. Develop critical thinking and solve the problem for energy requirements.

11. Unit wise detailed content

Unit-1 Number of lectures = 8 Title of the unit: Fossil fuels and Alternate
Sources of energy

Fossil fuels and nuclear energy, their limitation, need of renewable energy, non-conventional
energy sources. An overview of developments in Offshore Wind Energy, Tidal Energy, Wave
energy systems, Ocean Thermal Energy Conversion, solar energy, biomass, biochemical
conversion, biogas generation, geothermal energy tidal energy, Hydroelectricity.

Unit—2 | Number of lectures = 8 | Title of the unit: Solar energy

Solar energy, its importance, storage of solar energy, solar pond, non-convective solar pond,
applications of solar pond and solar energy, solar water heater, flat plate collector, solar
distillation, solar cooker, solar green houses, solar cell, absorption air conditioning. Need and
characteristics of photovoltaic (PV) systems, PV models and equivalent circuits, and sun
tracking systems.

Unit-3 Number of lectures = 13 | Other renewable energy harvesting methods

Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and different
electrical machines in wind turbines, Power electronic interfaces, and grid interconnection
topologies. Ocean Energy: Ocean Energy Potential against Wind and Solar, Wave
Characteristics and Statistics, Wave Energy Devices. Tide characteristics and Statistics, Tide
Energy Technologies, Ocean Thermal Energy, Osmotic Power, Ocean Bio-mass. Geothermal







Energy: Geothermal Resources, Geothermal Technologies. Hydro Energy: Hydropower
resources, hydropower technologies, environmental impact of hydro power sources.

Unit- 4 Number of lectures = 11 | Piezoelectric and electromagnetic  energy
harvesting.

Piezoelectric Energy harvesting: Introduction, Physics and characteristics of piezoelectric
effect, materials and mathematical description of piezoelectricity, Piezoelectric parameters
and modeling piezoelectric generators, Piezoelectric energy harvesting applications, Human
power.

Electromagnetic Energy Harvesting: Linear generators, physics mathematical models,
recent applications, Carbon captured technologies, cell, batteries, power consumption,
Environmental issues and Renewable sources of energy, sustainability.

12. Brief Description of self learning / E-learning component

1. online NPTEL course on Non-Conventional Energy Systems, Prof. L. Umanand, IISc
. Bangalore, https://nptel.ac.in/courses/108108078/

2. https://www.edx.org/course/solar-energy-delftx-et3034x-0

3. https://www.edx.org/course/sustainable-energy-design-renewable-delftx-energyx-0

4. https://www.edx.org/course/energy-principles-and-renewable-energy-2

13. Books Recommended

1. Non-conventional energy sources - G, D Rai - Khanna Publishers, New Delhi, ISBN: 978-
81-7409073-7

2. Solar energy - M P Agarwal - S Chand and Co, Ltd, ISBN: 9788121939713

3. Solar energy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Ltd, ISBN
978-1-56720105-5

4. Godfrey Boyle, “Renewable Energy, Power for a sustainable future”, 2004, Oxford
University Press, in association with The Open University, ISBN- 9780199261789

5. Dr. P Jayakumar, Solar Energy: Resource Assesment Handbook, 2009, ISBN: 978-93-
87374-12-6,

6. J, Balfour, M,Shaw and S, Jarosek, Photovoltaics, Lawrence J Goodrich (USA), ISBN:

0750660732
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1. Name of the Department: Chemistry

2. Course Name Basic Analytical Chemistry L T P

3. Course Code 17030504 3 0 0

4. Type of Course (use tick mark) Core () DSE() | AEC() | SEC(v) | GE()
5. Pre-requisite NA 6. Frequency Even () | Odd (v) | Either Every
(if any) (use tick marks) Sem () Sem ()
7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 | Tutorials =0 | Practical = 0

8. Course Description

In the course, students will practic€ hands-on training in analytical chemistry, for example, the testing
experiments of soil, water, food products, and cosmetic analysis. In the course, practices of chromatographical
and instrumental techniques will also be taught.

9. Course Objectives

1. To develop analytical and chromatographic skills
2. To develop instrumental techniques and skills in students.

10. Course Outcomes (COs)

1. The students will gain an understanding of the application of analytical methods.
2. The students will gain hands-on practice with chromatographic techniques.

11. Unit wise detailed content

Unit-1 | Number of lectures = 10 | Title of the unit: Introduction to Analytical Chemistry

Introduction to Analytical Chemistry and its interdisciplinary nature, Chemicals and Materials analysis
methods, General steps in chemical analysis, Role of Analytical Chemistry and Techniques (Evaporation and
Wet Ashing). Applications of Chemical Analysis.

Unit-2 Number of lectures = 08 [ Title of the unit: Errors in Chemical Analysis

Sampling, evaluation of analytical data, errors, accuracy and precision, methods of their expression, normal
law of distribution and indeterminate errors. A statistical test of data; F, Q and t-test, rejection of data, and
confidence intervals.

Unit-3 ] Number of lectures = 12 | Title of the unit: Solvent Extraction

Classification, principle and efficiency of the technique. Mechanism of Extraction: Extraction by solvation
and chelation. The method of Extraction: batch, continuous and counter-current extractions. Qualitative and
quantitative aspects of solvent extraction: Extraction of metal ions from aqueous solution, Extraction of
organic species from the aqueous and non-aqueous media.

Unit-4 | Number of lectures = 10 [ Title of the unit: Chromatography

Classification of chromatographic methods: Principle of differential migration, Techniques of paper
chromatography: experimental modifications, various modes of development, nature of the paper, detection
of spots, retardation factors, factors that affect the reproducibility of R¢ values (due to paper, solvent system,
sample, development procedure), selection of solvent, quantitative analysis. Applications

Thin-layer chromatography: stationary phase, adsorbents, liquid phase supports, plate preparation, mobile
phase, sample application, development, a saturation of chamber, detection of spot, R¢ values ( effect of the
adsorbent, solvent, solute, development process), quantitative analysis, applications

12. Brief Description of self-learning / E-learning component

https://nptel.ac.in/courses/104105084/11
http://www.federica.unina.it/agraria/analytical-chemistry/analytical-chemistry/
https://www.th-owl.de/fb8/fileadmin/download_verzeichnis/chemie/Analytical Chemistry.pdf
https://nptel.ac.in/courses/102103044/28

https://nptel.ac.in/courses/102106048/8

3. Books Recommended

Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical Chemistry 6th Ed., Saunders College

Publishing, Fort Worth (1992).ISBN:0030059380 9780030059384 0030168732 9780030168734

2. Vogel, A. 1., Vogel's Qualitative Inorganic Analysis 7th Ed., Prentice-Hall. ISBN-10: 582218667

3. Robinson, J.W., Undergraduate Instrumental Analysis 7th Ed., Marcel Dekker, Inc., New York
(1995).ISBN-13 : 978-1420061352

4. Christian, G.D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004. ISBN-10:

\ WY
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Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher, 2009. ISBN-
10: 1906574006

Mikes, O. Laboratory Hand Book of Chromatographic & Allied Methods, Elles Harwood Series on
Analytical Chemistry, John Wiley & Sons, 1979. SBN 10: 0853120803 ISBN 13: 9780853120803
Ditts, R.V. Analytical Chemistry; Methods of Separation, van Nostrand, 1974. ISBN-10 : 0442221584;
ISBN-13 : 978-0442221584
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1. Name of the Department: Chemistry

2. Course Name Fuel Chemistry L T P

3. Course Code 17030505 3 0 0

4. Type of Course (use tick mark) Core () DSE() | AEC() |SEC ) | GEQ

5. Pre-requisite NA 6. Frequency Even () | Odd (v) | Either Every

(if any) (use tick marks) Sem () Sem ()
7. Total Number of Lectures, Tutorials, Practical

Lectures = 40 | Tutorials = 0 | Practical =0

8. Course Description

This course includes the study of energy sources (renewable and non-renewable). It also describes fuels, coal,
gasification and liquefaction techniques, Petroleum and its applications in industries, lubricants, Nuclear
power, and nuclear reactions.

9. Course Objectives

The objectives of this course are to:

1. Make the students aware of renewable and non-renewable energy sources.

2. To build up knowledge of the concepts and science of fuel chemistry.

3. To make them aware of the fundamental physical and chemical principles regarding the formation and
control of air pollutants in industrial and technological processes.

4. Endow an awareness of the Petroleum and Petrochemical Industry applications.

5. To explain scientific and fundamental concepts about nuclear fuel and nuclear reactions

10. Course Outcomes (COs)

At the end of the course, students should be able to:

1. Identify and characterize various renewable and non-renewable energy sources.
2. Develop an understanding of solid, liquid, gaseous and nuclear fuel.

3. Develop an understanding of the Petrochemical Industry applications.

4. Use techniques such as coal liquefaction, solvent refining and gasification, etc.

11. Unit wise detailed content

Unit-1 | Number of lectures = 10 | Title of the unit: Fuels and Coal

Review of energy sources (renewable and non-renewable). Classification of fuels and their calorific value.
Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of coal. Coal gas,
producer gas and water gas—composition and uses. Description of Fractionation of coal tar and the uses of
coal tar bases and chemicals requisites for an excellent metallurgical coke. Details of Coal gasification (Hydro
gasification and Catalytic gasification), liquefaction, etc. Solvent Refining.

Unit-2 Number of lectures = 10 | Title of the unit: Petroleum and Petrochemical
Industries

Knowledge of the composition of crude Petroleum oil, methods used for refining the oil, types of Petroleum
products, and their applications. Fractional Distillation (Principle and process), Cracking (Thermal and
catalytic cracking), Reforming Petroleum and non-petroleum fuels (LPG, CNG, bio-gas, fuels derived from
biomass), fuel from waste, synthetic fuels (gaseous and liquids), clean fuels. Petrochemicals: Vinyl acetate,
Propylene oxide, Isoprene, Butadiene, Toluene and its derivatives Xylene.

Unit-3 | Number of lectures = 10 | Title of the unit: Lubricants

An Introduction involving the classification of lubricants, functions of lubricants, lubricating oils (conducting
and nonconducting), solid or semisolid lubricants, and synthetic lubricants. Properties of lubricants (viscosity
index, cloud point, pour point) and their determination, Mechanism of Lubrication: Hydrodynamic or Fluid
film lubrication, Thin film or boundary lubrication, extreme pressure lubrication

Unit-4 | Number of lectures = 10 | Title of the unit: Gaseous and Nuclear Fuels

Introduction to Gaseous fuels, Natural gas, Producer gas, Water gas, Analysis of Fuel Gas by using Orsat's
apparatus, Nuclear Fuels, nuclear reactions, mass defect and binding energy, Nuclear Fission, Nuclear chain
reaction, Critical Mass, Mechanism of nuclear reactions, Nuclear Reactor, and Nuclear Fusion, Fusion
reactors, Nuclear fission vs Nuclear fusion, Nuclear Safety

12. Brief Description of self-learning/ E-learning component

1. https://www.svce.ac.in/departments/chemistry/CITM/CY %206251/Engg.%20Chem.%2011%20word/
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Unit%20V%20-%20Fuels%20&%20Combustion.pdf
2.  https://nptel.ac.in/courses/112101007/
3.  https://nptel.ac.in/courses/103105110/

13. Books Recommended

1. Stocchi, E. Industrial Chemistry, Vol-I, Ellis Horwood Ltd. U.K. (1990). ISBN-10 : 0134573188; ISBN-
13: 978-0134573182
2. Jain, P.C. & Jain, M. Engineering Chemistry Dhanpat Rai & Sons, Delhi. ISBN-10: 9352160002

3. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996).ISBN-10:
8182838290.







1. Name of the Department: Chemistry

2. Course Name | Chemical Technology & Society L T P
3. Course Code 17030506 3 0 0

4. Type of Course (use tick mark) Core () DSE () AEC() |SEC(v¥) | GEQ
71788992. Pre- | NA 6. Frequency Even () 0Odd (v) | Either Every
requisite (use tick marks) Sem () Sem ()
(if any)

7. Total Number of Lectures, Tutorials, Practicals

Lectures = 40 l Tutorials = 0 | Practical = 0

8. Course Description

This course will provide an introduction to different principles used in chemical technology. It will delineate
the usage of significant processes and equipment. Students will be skilled in how to evaluate the exact
strategies in the Research and Development Laboratories.

Creating Scientific literacy to understand the complex environmental issues prevailing in the modern era.

9. Course Objectives

The objectives of this course are to:

1. Introduce students to Major industrial chemical technology

2. Explain the Industrial processes deployed in chemical extractions.

3. Familiarize students with chemical safety

4. Induce scientific literacy to understand fermentation and polymer chemistry.

10. Course Outcomes (COs)

Upon successful completion of this course, the student will be able to:

1. Build a basic knowledge of the processes carried out in the chemical industry.

2. Review the practical importance and relevance of the process taking place in the chemical industry.
3. Understand the technological methods to circumvent the issues in the process plant.

4. Study the salient features of the chemical processes used to manufacture daily needs.

5. Build a bridge between theoretical and practical concepts used in industry

11. Unit wise detailed content

Unit-1 Number of lectures = 10 Title of the unit: Fermentation Industry
and Technology of Soaps and Surfactants

Introduction to fermentation and types of fermentation processes. Production of ethyl alcohol by fermentation
and manufacture of industrial alcohol, Beers, Wines & Liquors.

The manufacturing of soap from glycerin, by-products from soap; manufacturing Detergents, Raw materials
for the soap industry and their selection.

Unit-2 Number of lectures = 10 Title of the unit: Paper, Pulp and Polymer
Industries

Raw materials, pulping processes, recovery of chemicals, stock preparation and paper. Manufacture of
Polymer and Synthetic Fiber, Introduction to polymerization, commodity polymers, rayon, polyester,
polyamide, acrylic fibre and nylons.

Unit-3 Number of lectures = 10 Title of the unit: Sulphur, Phosphorous,
Nitrogen and Chloro-alkali Industries

Origin and Extraction of sulphur, production routes of Sulphuric acid and oleum, Extraction of phosphorus,
and manufacture of phosphoric acid and phosphate fertilizers. Manufacturing of ammonia, nitric acid, and
mixed nitrogenous fertilizers.

Unit -4 Number of lectures = 10 Title of the unit: Safety in Chemical
Process Industries

Concept and definitions, safety culture, storage of dangerous materials, plant and plant layout, safety system,
technology and process selection, and the scale of the disaster. Vapour cloud, explosion, control and handling
of toxic chemicals, runaway reactions, fire and explosion, high-pressure relief system, hazardous properties of
chemicals. Risk assessment and analysis, hazard models and risk data identification, minimization, and hazard
analysis. Handling of disaster, plant of emergency, risk management routines, emergency shutdown systems,
Role of computer in safety, prevention of human hazard element, technology and process selection.

12. Brief Description of self-learning/ E-learning component
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1. https://nptel.ac.in/courses/103103029/30

2. https://www.cleaninginstitute.org/sites/default/files/assets/1/AssetManager/SoapsandDetergentsBook.pdf
3. http://www.ictmumbai.edu.in/uploaded_files/Polymer Engg and Tech all Sem._Syllabus.pdf

4. file:///C:/Users/Dell/Downloads/introduction%20t0%20polymer%?20science%20(book).pdf

5. https://nptel.ac.in/courses/103107086/

6. https://www .elsevier.com/books/biermanns-handbook-of-pulp-and-paper/bajpai/978-0-12-814240-0
7.https://biokamikazi.files.wordpress.com/2013/09/principles_of fermentation_technology-

stanburry whittaker.pdf

13. Books Recommended

1. Gopala, Rao M., Marshall S., "Dryden's Outlines of Chemical Technology for the 21st Century",
Edited by Affiliated East-West Press. ISBN-10: 9788185938790

2. Moulijn J. K; Makkee M. and van Diepen A; "Chemical Process Technology", Wiley. ISBN:
978-1-444-32025-1

3. Basta, N., "Shreve's Chemical Process Industries Handbook", 5th Ed; McGraw Hill. ISBN-10:
9781259029455

4. A joint venture by 1ISc and IITs, funded by MHRD, Govt of India John W. Hill, Terry W.

McCreary & Doris K. Kolb, Chemistry for changing times 13" Ed. ISBN-10; 032175087X

Pulp and Paper Science & Technology Vol. I & Il by C.E.Libby. ISBN:NA 1962 edition

Pulp & Paper Manufacture Vol. I, 11, III by Mac Donald. ASIN : BO02KLT77Y

Hand Book of Pulp and Paper Technology by K.W. Britt 2nd edition. ISBN-10; 8123911440

F.W. Billmeyer, —Text Book of Polymer sciencel. ISBN-13: 9788126511105

M.S. Bhatnagar, —Text Book of polymerl. ASIN : BOSYKGDRDJ :

0. C.E. Dryden, —Outlines of Chemical Technologyl, Affiliated East-West Press, 1973. ISBN-10:

9788185938790

11. Charles D.Fleddermann, —Engineering Ethicsl, Prentice-Hall, New Mexico, 1999. ISBN-13:
978-0-13-214521-3

12. Safety in Process Plant Designl, Wells, G.L. Godwin, London (1980). ISBN: 0711455066
9780711455061 0852951264 9780852951262 0470269073 9780470269077
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13. Loss Prevention in Process Industriesl, Lees, F.P. Butterworth, Oxford. ISBN: 9780123971890
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12. Web links:

1. https:/www.youtube.com/watch?v=A WXGMeNOEts
2. https://www.youtube.com/watch?v=s1ka]MtZt60
13. Books Recommended

1. R.J.T. Bill, Elementary Treatise on Coordinary Geometry of Three Dimentions, Macmillan india
Ltd. 1994.

2. Pk. Jain and Khalil ahmad: a textbook of Analytical Geometry of Three Dimentions,, Wiley
Eastern Ltd. 1999.
G.B. Thomas and R.L. Finney: calculas, 9" Ed.., Pearson Education, Delhi, 2005.

4. H. Anton, I. Bivens and S.Davis: Calculas. John Wiley and Sons(Asia) Pvt. Ltd., 2002.

5. S.L.Loney: The Elements of Coordinate Geometry, McMillan and Company, London.
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Name of the Department: Mathematics

2. Course Mathematical L T P
Name Modelling

3. Course Code | 17030508 3 0 0

4. Type of Course (use tick mark) Core () DSE () AEC () | SEC OE ()

(Y

5. Pre-requisite 6. Frequency | Even () Odd (V1 Either | Every

(if any) (use tick Sem () | Sem ()
marks)
7. Total Number of Lectures, Tutorials, Practical
Lectures = 40 | Tutorials =0 | Practical =0

8. Course Description:

Formulation and analysis of mathematical models. Mathematical tools include dimensional analysis,
optimization, simulation, probability, and elementary differential equations. Applications to biology,
sports, economics, and other areas of science. To devel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>