
Semester-III 
 

Course Type Title of the Course Credit Full Marks Lecture 
Hour 

Major Course 
MATH3011 Real Analysis  I 

5 75 60 

(Theory-05) 
(Theory-60, 

Internal 
Assessment–15) 

(Lecture -45, 
Tutorial –15) 

Major Course 
MATH3012 Linear Algebra 5 

(Theory-05) 

75 
(Theory-60, 

Internal 
Assessment–15) 

60 
(Lecture -45, 
Tutorial – 15) 

Minor Course 
MSR3021 

Medical Sales 
Representative -

Module 1 

4 
(Theory-05) 

(Theory-60, 
Internal 

Assessment–15) 

60 
(Lecture -45, 
Tutorial – 15) 

Multi/ 
Interdisciplinary 

ENGL3031 

Practical English 
Grammar and 

Usage 

3 
(Theory-03) 

50 
(Theory-

40,Internal 
Assessment–10) 

40 
(Lecture -30, 
Tutorial – 10) 

AEC (L1-1 MIL) 
BENG3041 

Bangla Choto Golpo 
O Kobita 

2 
(Theory-02) 

50 
(Theory-

40,Internal 
Assessment–10) 

30 

SEC 
MATH3051 

Mathematical 
Modelling 

 

3 
(Theory-03) 

50 
(Theory-40, 

Internal 
Assessment–10) 

45 

  Total Credit 
= 22 

Total Marks = 
400 
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&RXUVH�&RGH��0$7+����
&RXUVH�1DPH��5HDO�$QDO\VLV�, �&UHGLW�����0DUNV�����

7RWDO�+RXUV��/HFWXUH������7XWRULDO�± ��

2EMHFWLYHV�

7R�IDPLOLDUL]H�WKH�VWXGHQWV�ZLWK�WKH�IXQGDPHQWDO�FRQFHSWV�RI� UHDO�DQDO\VLV�VXFK�DV�FRXQWDEOH�
VHW�� XQFRXQWDEOH� VHW�� $UFKLPHGHDQ� SURSHUW\�� FRPSOHWHQHVV� SURSHUW\�� RSHQ� VHW�� FORVHG� VHW��
FRPSDFW� VHW� LQ�Թ��$OVR� WR�SUHVHQW� WKH�FRQFHSWV�RI� VHTXHQFH�RI� UHDO�QXPEHUV�� VHULHV�RI� UHDO�
QXPEHUV��OLPLW�DQG�FRQWLQXLW\�RI�UHDO�YDOXHG�IXQFWLRQV�GHILQHG�RQ�VXEVHWV�RI�Թ������

/HDUQLQJ�RXWFRPHV�

2Q�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQW�VKRXOG�KDYH�WKH�IROORZLQJ�OHDUQLQJ�RXWFRPHV�GHILQHG�
LQ�WHUPV�RI�NQRZOHGJH��VNLOOV�DQG�JHQHUDO�FRPSHWHQFH�

.QRZOHGJH� 7KH�VWXGHQWV�ZRXOG�JDLQ�NQRZOHGJH�DERXW

L� 2UGHU�SURSHUW\��$UFKLPHGHDQ�SURSHUW\��FRPSOHWHQHVV�SURSHUW\�RI�Թ�
LL� &RXQWDEOH�VHW��XQFRXQWDEOH�VHW��OLPLW�SRLQW��LQWHULRU�SRLQW��RSHQ�VHW��FORVHG�VHW��FRPSDFW�

VHW�LQ�Թ��
LLL� 6HTXHQFHV��VXEVHTXHQFH�DQG�VHULHV�RI�UHDO�QXPEHUV��
LY� /LPLW��FRQWLQXLW\�DQG�XQLIRUP�FRQWLQXLW\�RI�UHDO�YDOXHG�IXQFWLRQV�GHILQHG�RQ�VXEVHWV�RI�

Թ LQFOXGLQJ�WKHLU�LQWHUUHODWLRQVKLS���

6NLOOV� 7KH�VWXGHQWV�ZRXOG�EH�DEOH�WR

L� &KDUDFWHUL]H�VXEVHWV�RI�Թ ZKLFK�DUH�RSHQ��FORVHG��FRXQWDEOH��XQFRXQWDEOH��FRPSDFW��
LL� &KDUDFWHUL]H�VHTXHQFHV�DQG�VXEVHTXHQFHV�LQ�Թ ZKLFK�DUH�FRQYHUJHQW�RU�GLYHUJHQW��
LLL� 'HWHUPLQH�ZKLFK�LQILQLWH�VHULHV�RI�UHDO�QXPEHUV�LV�FRQYHUJHQW�DQG�ZKLFK�LV�QRW�E\�XVLQJ�

YDULRXV�WHVW�LQ�WKHLU�FRXUVH����
LY� &DOFXODWH�OLPLW�RI�UHDO�YDOXHG�IXQFWLRQV�GHILQHG�RQ�VXEVHWV�RI�Թ������
Y� &KDUDFWHUL]H�UHDO�YDOXHG�IXQFWLRQV�GHILQHG�RQ�VXEVHWV�RI�Թ ZKLFK�DUH�GLVFRQWLQXRXV��

ZKLFK�FRQWLQXRXV�DQG�ZKLFK�DUH�XQLIRUPO\�FRQWLQXRXV�������

*HQHUDO�&RPSHWHQFH��7KH�VWXGHQWV�ZRXOG�JDLQ

L� 6RPH�IXQGDPHQWDO�FRQFHSWV�RI�UHDO�DQDO\VLV�ZKLFK�KHOS�WKHP�WR�OHDUQ�DOO�WKH�EUDQFKHV�RI�
PDWKHPDWLFV�VPRRWKO\����

LL� $QDO\WLFDO DQG UHDVRQLQJ VNLOOV� ZKLFK LPSURYH WKHLU WKLQNLQJ SRZHU�
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&RQWHQWV�

5HYLHZ� RI� DOJHEUDLF� DQG� RUGHU� SURSHUWLHV� RI� Թ �� LGHD� RI� FRXQWDEOH� VHWV�� XQFRXQWDEOH� VHWV� DQG�
XQFRXQWDELOLW\� RI Թ� %RXQGHG� DERYH� VHWV�� ERXQGHG� EHORZ� VHWV�� ERXQGHG� VHWV�� XQERXQGHG� VHWV��
6XSUHPXP�DQG�LQILPXP��&RPSOHWHQHVV�SURSHUW\�RI Թ DQG�LWV�HTXLYDOHQWV��7KH�$UFKLPHGHDQ�SURSHUW\��
GHQVH� VHWV� LQ�Թ��'HQVLW\�RI� UDWLRQDO�DQG� LUUDWLRQDO�QXPEHUV� LQ Թ�� ,QWHUYDOV�� H � QHLJKERXUKRRG�RI� D�
SRLQW�LQ Թ��LQWHULRU�SRLQWV�RI�D�VHW��RSHQ�VHW��OLPLW�SRLQW�RI�D�VHW��LVRODWHG�SRLQWV��GHULYHG�VHW��FORVHG�VHW��
,QWHULRU��H[WHULRU��IURQWLHU�DQG�ERXQGDU\�RI�D�VHW��%RO]DQR�±:HLHUVWUDVV�WKHRUHP�IRU�VHWV��&RPSDFW�VHWV�
LQ Թ��+HLQH�± %RUHO�WKHRUHP�� >/���+�	�7��+@

6HTXHQFHV� RI� UHDO� QXPEHUV�� ERXQGHG� DQG� XQERXQGHG� VHTXHQFHV�� FRQYHUJHQW� VHTXHQFH�� OLPLW� RI� D�
VHTXHQFH� DQG� UHODWHG� 7KHRUHPV�� 0RQRWRQLFDOO\� LQFUHDVLQJ� DQG� GHFUHDVLQJ� VHTXHQFHV�� UHOHYDQW�
WKHRUHPV�� VXEVHTXHQFHV�� WKHRUHPV� RQ� PRQRWRQH� VXEVHTXHQFH�� %RO]DQR� ± :HLHUVWUDVV� WKHRUHP� IRU�
VHTXHQFHV�� &DXFK\� VHTXHQFHV�� &DXFK\¶V� FRQYHUJHQFH� FULWHULRQ�� OLP� VXS�� OLP� LQI� DQG� DVVRFLDWHG�
WKHRUHPV�� >/���+�	�7��+@

,QILQLWH�VHULHV�RI�UHDO�QXPEHUV��FRQYHUJHQFH�DQG�GLYHUJHQFH�RI�LQILQLWH�VHULHV��&DXFK\¶V�FRQYHUJHQFH�
FULWHULRQ�� $EHO¶V� ± 3ULQJVKHLP¶V� WKHRUHP�� 7HVWV� IRU� FRQYHUJHQFH�� FRPSDULVRQ� WHVWV�� '¶� $OHPEHUW¶V�
UDWLR�WHVW�� S � VHULHV��&DXFK\¶V�URRW�WHVW��5DDEH¶V�WHVW��*DXVV¶V�WHVW��/RJDULWKPLF�WHVW��'H�0RUJDQ�DQG�
%HUWUDQG� WHVW�� LQWHJUDO� WHVW��&DXFK\¶V� FRQGHQVDWLRQ� WHVW��$OWHUQDWLQJ� VHULHV��/HLEQLW]¶V� WHVW��$EVROXWH�
DQG�FRQGLWLRQDO�FRQYHUJHQFH��5LHPDQQ¶V�UHDUUDQJHPHQW�WKHRUHP��VWDWHPHQW�RQO\���

>/���+�	�7��+@

/LPLW� RI� D� IXQFWLRQ� �H G� GHILQLWLRQ��� VHTXHQWLDO� FULWHULD� IRU� OLPLWV�� GLYHUJHQFH� FULWHULD�� DOJHEUD� RI�
OLPLWV�	� WKHRUHPV�� LQILQLWH� OLPLWV�DQG� OLPLWV�DW� LQILQLW\��&RQWLQXRXV�IXQFWLRQV�� VHTXHQWLDO�FULWHULD� IRU�
FRQWLQXLW\ DQG�GLVFRQWLQXLW\��$OJHEUD�RI� FRQWLQXRXV� IXQFWLRQV��&RQWLQXRXV� IXQFWLRQV�RQ�DQ� LQWHUYDO��
%RO]DQR¶V� WKHRUHP� RQ� FRQWLQXLW\�� LQWHUPHGLDWH� YDOXH� WKHRUHP�� IL[HG� SRLQW� WKHRUHP�� 8QLIRUP�
FRQWLQXLW\��QRQ�XQLIRUP�FRQWLQXLW\�FULWHULD��WKHRUHPV�RQ�XQLIRUP�FRQWLQXLW\� >/���+�	�7��+@

6XJJHVWHG�%RRNV�

7H[W�%RRNV�

�� ,QWURGXFWLRQ�WR�5HDO�$QDO\VLV � 5�*��%DUWOH�DQG�'�5��6KHUEHUW����UG (G�� -RKQ�:LOH\�DQG�6RQV�
�$VLD��3YW��/WG���6LQJDSRUH��

�� 0DWKHPDWLFDO�$QDO\VLV� 7RP�0��$SRVWRO���1DURVD 3XEOLVKLQJ�+RXVH��������
�� &DOFXOXV�DQG�PDWKHPDWLFDO�$QDO\VLV� 6��*ROGEHUJ�

5HIHUHQFH�%RRNV��

�� ,QWURGXFWLRQ�WR�5HDO�$QDO\VLV � 6��.��0DSD���6DUDW�%RRN�'LVWULEXWRUV��.RONDWD�± ����
�� 5HDO�$QDO\VLV � %�.��/DKLUL�	�.�&��5R\���:RUOG�3UHVV��&DOFXWWD��������
�� $Q� ,QWURGXFWLRQ� WR� $QDO\VLV� �'LIIHUHQWLDO� &DOFXOXV� � 5�.�� *KRVK� 	� .�&�� 0DLW\�� �1HZ�

&HQWUDO�%RRN�$JHQF\��3��/WG���.RONDWD�± ��������
�� 0DWKHPDWLFDO�$QDO\VLV � 6��&��0DOLN�	�6DYLWD�$URUD���1HZ�$JH�,QWHUQDWLRQDO�3XEOLVKHUV��
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&RXUVH�&RGH��0$7+����
&RXUVH�1DPH��/LQHDU�$OJHEUD��&UHGLW�����0DUNV�����

7RWDO�+RXUV��/HFWXUH������7XWRULDO�± ��
2EMHFWLYHV�
7R�SUHVHQW�D�V\VWHPDWLF�LQWURGXFWLRQ�RI�WKH�IXQGDPHQWDO�FRQFHSWV�RI�/LQHDU�$OJHEUD DQG�VRPH�RI�LWV�
DSSOLFDWLRQV�

/HDUQLQJ�RXWFRPHV�
2Q� FRPSOHWLRQ� RI� WKH� FRXUVH�� WKH� VWXGHQW� VKRXOG� KDYH� WKH� IROORZLQJ� OHDUQLQJ� RXWFRPHV GHILQHG� LQ�
WHUPV�RI�NQRZOHGJH��VNLOOV�DQG�JHQHUDO�FRPSHWHQFH�

.QRZOHGJH��7KH�VWXGHQWV�ZRXOG�JDLQ�NQRZOHGJH�DERXW
L� YHFWRU�VSDFH�DQG�LWV�GLPHQVLRQ�
LL� OLQHDU�WUDQVIRUPDWLRQ��WUDQVSRVH�RI�D�OLQHDU WUDQVIRUPDWLRQ�DQG�WKHLU�PDWUL[�UHSUHVHQWDWLRQ�
LLL� V\VWHP�RI�OLQHDU�HTXDWLRQV�DQG�YDULRXV�PHWKRGV�WR�VROYH�WKHP���
LY� HLJHQYDOXHV��HLJHQYHFWRUV��GLDJRQDOL]DELOLW\��FDQRQLFDO�IRUPV�RI�D�PDWUL[��
Y� LQQHU�SURGXFW�VSDFH��RUWKRJRQDOL]DWLRQ�SURFHVV��

6NLOOV��7KH�VWXGHQWV�ZRXOG�EH�DEOH�WR
L� FRPSXWH�D�EDVLV�DQG�GLPHQVLRQ�RI�D�YHFWRU�VSDFH�
LL� FRPSXWH�PDWUL[�UHSUHVHQWDWLRQ�RI�D�OLQHDU�WUDQVIRUPDWLRQ DQG�LWV�WUDQVSRVH���
LLL� FRPSXWH�WKH�FKDUDFWHULVWLF�SRO\QRPLDO��PLQLPDO�SRO\QRPLDO��HLJHQ�YDOXH��HLJHQ�YHFWRU�RI�

D�PDWUL[�DV�ZHOO�DV�RI�D�OLQHDU�RSHUDWRU�DQG�XVH�WKHP�LQ�WKH�EDVLF�GLDJRQDOL]DWLRQ�UHVXOW�
LY� ILQG�FDQRQLFDO�IRUPV�RI�D�PDWUL[
Y� VROYH�V\VWHP�RI�OLQHDU�HTXDWLRQV�XVLQJ�*DXVVLDQ�HOLPLQDWLRQ�PHWKRG�DQG�PDWUL[�LQYHUVLRQ�

PHWKRG
YL� FRPSXWH� RUWKRJRQDOLW\ RI� YHFWRUV� LQ� DQ� LQQHU� SURGXFW� DQG� DSSO\LQJ� *UDPí6FKPLGW�

RUWKRJRQDOL]DWLRQ�SURFHVV�WKH\�ZLOO�REWDLQ DQ�RUWKRQRUPDO�EDVLV�RI�DQ�LQQHU�SURGXFW�VSDFH�

*HQHUDO�FRPSHWHQFH��7KH�VWXGHQWV�ZRXOG�JDLQ
L� IXQGDPHQWDO� FRQFHSWV� RI� YHFWRU� VSDFH�� OLQHDU� WUDQVIRUPDWLRQ��PDWUL[� UHSUHVHQWDWLRQ� RI� D�

OLQHDU� WUDQVIRUPDWLRQ�� VROXWLRQ�PHWKRGV� RI� D� V\VWHP� RI� HTXDWLRQV�� FDQRQLFDO� IRUPV� RI� D�
PDWUL[�� GLDJRQDOL]DWLRQ�� RUWKRJRQDOL]DWLRQ�� ZKLFK� ZLOO� EH� XVHIXO� IRU� IXUWKHU� VWXGLHV� LQ�
HYHU\�EUDQFK�RI�PDWKHPDWLFV���

LL� DQDO\WLFDO�DQG�UHDVRQLQJ�VNLOOV��ZKLFK�LPSURYH�WKHLU�WKLQNLQJ�SRZHU�

&RQWHQWV�
9HFWRU�VSDFHV��VXEVSDFHV��DOJHEUD�RI�VXEVSDFHV��TXRWLHQW�VSDFHV��OLQHDU�FRPELQDWLRQ�RI�YHFWRUV��OLQHDU�
VSDQ�� OLQHDU� LQGHSHQGHQFH�� EDVLV� DQG� GLPHQVLRQ�� GLPHQVLRQ� RI� VXEVSDFHV�� H[WHQVLRQ�� GHOHWLRQ� DQG�
UHSODFHPHQW�WKHRUHPV�� >/��+�	�7��+@
/LQHDU� WUDQVIRUPDWLRQV�� QXOO� VSDFH�� UDQJH�� UDQN� DQG� QXOOLW\ RI� D� OLQHDU� WUDQVIRUPDWLRQ�� PDWUL[�
UHSUHVHQWDWLRQ� RI� D� OLQHDU� WUDQVIRUPDWLRQ�� DOJHEUD� RI� OLQHDU� WUDQVIRUPDWLRQV�� WUDQVSRVH� RI� D� OLQHDU�
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WUDQVIRUPDWLRQ�DQG�PDWUL[� UHSUHVHQWDWLRQ�RI� WKH� WUDQVSRVH�RI�D� OLQHDU� WUDQVIRUPDWLRQ�� LVRPRUSKLVPV��
LVRPRUSKLVP�WKHRUHPV��LQYHUWLELOLW\�DQG�LVRPRUSKLVPV��FKDQJH�RI�FRRUGLQDWH�PDWUL[��

>/���+�	�7��+@

(OHPHQWDU\�RSHUDWLRQV�RQ�PDWULFHV�� URZ�UHGXFWLRQ�DQG�HFKHORQ� IRUPV�RI�D�PDWUL[�� UDQN�RI�D�PDWUL[��
FKDUDFWHUL]DWLRQ� RI� LQYHUWLEOH� PDWULFHV� XVLQJ� UDQN�� (LJHQYDOXHV�� HLJHQYHFWRUV� DQG� FKDUDFWHULVWLF�
HTXDWLRQ�RI�D�PDWUL[��&D\OH\�+DPLOWRQ�WKHRUHP�DQG�LWV�XVH�LQ�ILQGLQJ�WKH�LQYHUVH�RI�D�PDWUL[��

>/���+�	�7��+@

6\VWHP� RI� OLQHDU� HTXDWLRQV�� WKH� PDWUL[� HTXDWLRQ� ݔܣ ൌ ܾ�� QHFHVVDU\� DQG� VXIILFLHQW� FRQGLWLRQ� IRU�
FRQVLVWHQF\�RI�D�OLQHDU�QRQ�KRPRJHQHRXV�V\VWHP�RI�HTXDWLRQV��VROXWLRQ�RI�V\VWHPV�RI�OLQHDU�HTXDWLRQV�
XVLQJ� *DXVVLDQ� HOLPLQDWLRQ� PHWKRG� DQG� PDWUL[� LQYHUVLRQ� PHWKRG�� VROXWLRQ� VHWV� RI� OLQHDU� V\VWHPV��
DSSOLFDWLRQV�RI�OLQHDU�V\VWHPV�� >/��+�	�7��+@

(LJHQ�VSDFHV�RI�D�OLQHDU�RSHUDWRU��GLDJRQDOL]DELOLW\��LQYDULDQW�VXEVSDFHV��WKH�FKDUDFWHULVWLF�SRO\QRPLDO�
DQG�WKH�PLQLPDO�SRO\QRPLDO�RI�D�OLQHDU�RSHUDWRU��GLDJRQDOL]DWLRQ��-RUGDQ�FDQRQLFDO�IRUPV�

>/���+�	�7��+@
,QQHU� SURGXFW� VSDFHV� DQG� QRUPV�� &DXFK\� ± 6FKZDU]� LQHTXDOLW\�� SDUDOOHORJUDP� ODZ�� 3\WKDJRUHDQ�
WKHRUHP��*UDP�6FKPLGW�RUWKRJRQDOL]DWLRQ�SURFHVV��RUWKRJRQDO�FRPSOHPHQWV�DQG�SURMHFWLRQV��

>/��+�	�7��+@

%LOLQHDU�IRUP��PDWUL[�DVVRFLDWHG�ZLWK�D�ELOLQHDU�IRUP��TXDGUDWLF�IRUP��UDQN��VLJQDWXUH�DQG�LQGH[�RI�D�
TXDGUDWLF� IRUP��6\OYHVWHU¶V� ODZ�RI� LQHUWLD� �VWDWHPHQW�RQO\��� UHGXFWLRQ�RI�D�TXDGUDWLF� IRUP�WR�QRUPDO�
IRUP������������������������������������������������� >/��+�	�7��+@

6XJJHVWHG�%RRNV�
7H[W�ERRNV�

�� /LQHDU�$OJHEUD�� 6��+��)ULHGEHUJ��$� -��,QVHO�	�/�(��6SHQFH���WK HGLWLRQ��3UHQWLFH�+DOO�RI�
,QGLD�SYW���������

�� /LQHDU�$OJHEUD � .��+RIIPDQ��5��.XQ]H���QG HGLWLRQ��3HDUVRQ�(GXFDWLRQ�/LPLWHG��������
�� +LJKHU�$OJHEUD��$EVWUDFW�DQG�/LQHDU � 6��.��0DSD���/HYDQW�%RRNV������� ��VW (GLWLRQ��

5HIHUHQFH�ERRNV�
�� /LQHDU�$OJHEUD� $�*HRPHWULF�$SSURDFK � 6��.XPDUHVDQ���3UHQWLFH�+DOO�RI�,QGLD��
�� /LQHDU� $OJHEUD � $�� 5�� 5DR� 	� 3�� %KLPDVDQNDUDP�� �QG (GLWLRQ� �+LQGXVWDQ� %RRN� DJHQF\��

������
�� 7RSLFV�LQ�$OJHEUD � ,� 1��+HUVWHLQ���QG HGLWLRQ��-RKQ�:LOH\�	�6RQV�,QF��6HD��3WH�/WG��������
�� /LQHDU�$OJHEUD � 6��.��%HUEHULDQ��2[IRUG�8QLYHUVLW\�3UHVV��������
�� /LQHDU�$OJHEUD � 6��/DQJ� ��UG HGLWLRQ� �6SULQJHU��������
�� %DVLF� $EVWUDFW� $OJHEUD � 3�� %�� %KDWWDFKDU\D� 6�� .�� -DLQ 	� 6�� 5�� 1DJSDXO� ��QG HGLWLRQ��

�&DPEULGJH�8QLYHUVLW\�3UHVV��������
�� /LQHDU�$OJHEUD�'RQH�5LJKW � 6KHOGRQ�$[OHU����UG HGLWLRQ� �6SULQJHU��������
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Minor Course under Vocational Education & Training 
Course Code: MSR3021 

Course Title: Medical Sales Representative –Module 1 
Total Credit: 4 (Lecture -3, Tutorial -1) 

Duration: 60 Hours  
Detailed Syllabus – Third Semester 

 

 

The UniversiTy of BUrdwan 

Orientation Module (Duration: 4 Hrs.) 

• Collect information of key persons at hospitals, pharmacies and dealers  

• Summarize the healthcare ecosystem including relevant govt. scheme, social 

security benefits  

• Gather information about health and other relevant standards and the possible 

company’s tie up with various regulatory bodies and authorities 

• Explain regulatory authorities and government policies, rules and regulations 

(CDSCO/NPPA/ MRTP Act) and their impact on business dynamics, relevant to Life 

Sciences industry. 

 

Understand Role of MSR and Regulations for MSR (Duration: 6 Hrs.) 

• Perform the occupation effectively as per company’s standard guidelines  

• Recall the organization structure and employment benefits in Life Sciences 

organizations  

• Outline the role of MSR, required skills and knowledge (As per qualification pack) 

including its career path as well as identify the MCI code of conduct guidelines for 

MSR and UCP-MP Act  

• Practice soft communication skills while communicating with doctors, physicians, 

pharmacists & cross functional colleagues. 

 

Major Stakeholders and Sale & Distribution System in Pharma & Bio Pharma (Duration: 5 

Hrs.) 

• Follow-up with key persons at hospitals, pharmacies and dealers to ensure smooth 

coordination with product distribution related stakeholders  

• Describe drug distribution system of pharmaceutical, vaccines, ayurvedic and 

homeopathic products and role of various stakeholders involved like CFA, distributor, 

stockist, and liasioning agents. 
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Minor Course under Vocational Education & Training 
Course Code: MSR3021 

Course Title: Medical Sales Representative –Module 1 
Total Credit: 4 (Lecture -3, Tutorial -1) 

Duration: 60 Hours  
Detailed Syllabus – Third Semester 

 

 

The UniversiTy of BUrdwan 

 

Understanding of Human Body: Anatomy and Physiology (Duration:12 Hrs.) 

• Summarize technical/ scientific data presentations and briefings about product and 

market  

• Use the basics of general anatomy, physiology, and various systems of the human 

body while performing the product presentation to healthcare professionals  

• Correlate medical specialties and their common diseases. 

 

English Speaking and Personality Development Part 1 (Duration: 33 Hrs.) 

•Understanding the communication process. 

•The different types of communication methods. 

•Communicating in English. 

•First Language (Mother Tongue) Interference. 

•Importance of Listening when learning English. 

•Time Management. 

 

 

Reference Books on Medical Sales Representative 

 
1. Community Pharmacy Handbook - Jon Waterfield 

2. Essential of Pharmaceutical Chemistry - Donald Cairns 

3. Pharmaceutical Innovation and Access to Medicines- OECD 2018 

4. Essential of Human Physiology for Pharmacy- Laurie Kelly 

5. Textbook of Organic Medicinal and Pharmaceutical Chemistry 11th edition- Wilson 

and Gisvold's 

6. Review of Medical Physiology 26th Edition- Gannong 

7. Soft Skill for everyone- Jeff Butterfeild 
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&RXUVH�&RGH��0$7+����
&RXUVH�1DPH��0DWKHPDWLFDO�0RGHOOLQJ��&UHGLW�����0DUNV�����

7RWDO�+RXUV��/HFWXUH������7XWRULDO�± ��
2EMHFWLYHV��

L� 7R�SURYLGH�IXQGDPHQWDO�FRQFHSW�RI�PDWKHPDWLFDO�PRGHOOLQJ��

LL� 7R�GLVFXVV�GLIIHUHQW�W\SHV�RI�PRGHOV�ZLWK�WKH�LQFOXVLRQ�RI�OLQHDU��H[SRQHQWLDO��ORJLVWLF��

RSWLPL]DWLRQ��WLPH�VHULHV��VLPXODWLRQ

LLL� 7R�GLVFXVV�DSSOLFDELOLW\�RI�WKHVH�PRGHOV

/HDUQLQJ�RXWFRPHV��

2Q�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQW�ZLOO�EH�ZHOO�FRQYHUVHG�ZLWK�WKH�IROORZLQJ�

RXWFRPHV

L� 7R�JDLQ�NQRZOHGJH�DERXW�PRGHOOLQJ

LL� 7R�GHYHORS�VNLOO�RI�PRGHO�IRUPDWLRQ

LLL� 7R�XSGDWH�JHQHUDO�FRPSHWHQFH

.QRZOHGJH�

L� 6WXGHQWV�WR�DFTXLUH�EDVLF�NQRZOHGJH�FRQFHUQLQJ�IRUPDWLRQ�RI�YDULRXV�PRGHOV�

LL� /LQHDU�PRGHOV� KHOS� VWXGHQWV� WR� LGHQWLI\� DQG� HVWLPDWH� WKH� UHODWLRQVKLS� EHWZHHQ�YDULDEOHV�� WR�

DQDO\]H�WUHQGV��WR�SUHGLFW�DQG�PDNH�GHFLVLRQV�IURP�RXWFRPHV

LLL� ([SRQHQWLDO�PRGHOV� KHOS� VWXGHQWV� WR� FRPSUHKHQG� WKH� UDSLG� DQG� RIWHQ� DFFHOHUDWLQJ� FKDQJHV�

WKDW�RFFXU�LQ�GLYHUVH�QDWXUDO�DQG�VRFLDO�V\VWHPV

LY� /RJLVWLF� PRGHO� FRQFHUQLQJ� UHDO�ZRUOG� SUREOHPV� SURPRWH� VWXGHQWV� WR� XQGHUVWDQG� WKH�

OLPLWDWLRQV�DQG�VDWXUDWLRQ�SRLQWV�RI�YDULRXV�SURFHVVHV

Y� 2SWLPL]DWLRQ�PRGHOV� HPSRZHU� VWXGHQWV� WR� WDNH� RSWLPDO� GHFLVLRQ� DQG�PD[LPL]H� WKH� GHVLUHG�

RXWFRPHV�ZKLOH�FRQVLGHULQJ�UHDO�ZRUOG�OLPLWDWLRQV�DQG�FRQVWUDLQWV

YL� 3UREDELOLVWLF�6WRFKDVWLF� PRGHOV� KHOS� VWXGHQWV� WR� KDQGOH� XQFHUWDLQW\� DQG� PDNH� UHDVRQDEOH�

GHFLVLRQV�E\�TXDQWLI\LQJ�WKH�OLNHOLKRRG�RI�GLIIHUHQW�RXWFRPHV

YLL� 7LPH� VHULHV�PRGHOV� IDFLOLWDWH� VWXGHQWV� WR� DQDO\]H�GDWD�� LGHQWLI\�SDWWHUQV�� DQG�PDNH�DFFXUDWH�

SUHGLFWLRQV�FUXFLDO�IRU�IRUHFDVWLQJ�DQG�XQGHUVWDQGLQJ�WUHQGV

YLLL� 6LPXODWLRQ�PRGHOV� SURYLGH� SRZHUIXO� DSSURDFK� WR� VWXG\� WKRVH� V\VWHPV� LQ� WKH� HYHQW� RI� QRQ�

DYDLODELOLW\�RI�DQDO\WLFDO�VROXWLRQV��VXSSRUW�SHUIRUPDQFH�HYDOXDWLRQ��ULVN�DQDO\VLV�DQG�GHFLVLRQ�

VXSSRUW



WĂŐĞ�ϯϭ ŽĨ�ϰϬ

6NLOO��6WXGHQWV�WR�EH

L� H[SRVHG�WR�YDULRXV�PDWKHPDWLFDO�PRGHOV�DQG�WKHLU�UHDO�OLIH�DSSOLFDWLRQV�

LL� EHQHILWHG�LQ�VLPXODWLRQV��XQGHUVWDQGLQJ�DQG�SUHGLFWLQJ�FRPSOH[�V\VWHPV�

*HQHUDO�FRPSHWHQFH��

L� 7R�HPSRZHU�VWXGHQWV�WKH�WR�XQGHUVWDQG�WKH�FRQVWUXFWLRQ�IUDPLQJ�PDWKHPDWLFDO�PRGHOV

LL� 7R�DQDO\]H�DQG�VROYH�WKH�UHDO�ZRUOG�SUREOHPV�PDWKHPDWLFDOO\

LLL� 7R� HPSOR\� WKH� XVDJH� RI� PDWKHPDWLFDO� WRROV� DQG� WHFKQLTXHV� IRU� WKH� RXWFRPHV� RI� WKRVH�

SUREOHPV

&RQWHQWV�

2YHUYLHZ� RI�PDWKHPDWLFDO� PRGHOOLQJ� DQG� LWV� DSSOLFDWLRQV� LQ� XQGHUVWDQGLQJ� UHDO�ZRUOG� SKHQRPHQD��

,QWURGXFWLRQ�WR�PRGHO�FODVVLILFDWLRQV��'HWHUPLQLVWLF��6WRFKDVWLF��&RQWLQXRXV��'LVFUHWH�� /LQHDU�PRGHOV�

DQG� WKHLU� DSSOLFDWLRQV�� 8VDJH� RI� OLQHDU� UHJUHVVLRQ� IRU� PRGHOOLQJ� UHODWLRQVKLSV� EHWZHHQ� YDULDEOHV��

)LWWLQJ�OLQHDU�PRGHOV�WR�GDWD�LQ�DQDO\]LQJ�WUHQGV�DQG�PDNLQJ�SUHGLFWLRQV��([SRQHQWLDO�PRGHO�DQG�LWV�

DSSOLFDWLRQV�� 8VDJH� RI� H[SRQHQWLDO� JURZWK� DQG� GHFD\� PRGHOV� LQ� SRSXODWLRQ� VWXGLHV�� ILQDQFH��

FRPSRXQG�LQWHUHVW��KDOI�OLIH��DQG�RWKHU�UHOHYDQW�ILHOGV� >/��+�	�7��+@

/RJLVWLF� PRGHOV� DQG� WKHLU� DSSOLFDWLRQV�� 8VDJH� RI� ORJLVWLF� JURZWK� PRGHOV� LQ� SRSXODWLRQ� VWXGLHV��

HFRORJ\�� DQG� HSLGHPLRORJ\�� 6LJQLILFDQFH� RI� ORJLVWLF� PRGHOV� LQ� VLWXDWLRQV� ZKHUH� JURZWK� LV� LQLWLDOO\�

UDSLG�EXW�OHYHOV�RII�RYHU�WLPH��2SWLPL]DWLRQ�PRGHOV�DQG�WKHLU�DSSOLFDWLRQV��8VH�RI�OLQHDU�SURJUDPPLQJ�

DQG�RSWLPL]DWLRQ�WHFKQLTXHV�WR�PD[LPL]H�RU�PLQLPL]H�REMHFWLYHV��,PSRUWDQFH�RI�RSWLPL]DWLRQ�PRGHOV�

LQ� UHVRXUFH� DOORFDWLRQ�� SURGXFWLRQ� SODQQLQJ�� DQG� GHFLVLRQ�PDNLQJ�� 3UREDELOLVWLF � 6WRFKDVWLF�PRGHOV�

DQG�WKHLU�DSSOLFDWLRQV� >/���+�	�7��+@

7LPH� VHULHV� PRGHOV� DQG� WKHLU� DSSOLFDWLRQV�� ,PSRUWDQFH� RI� WLPH� VHULHV� PRGHOV� LQ� DQDO\]LQJ� WUHQGV��

VHDVRQDOLW\��DQG�IRUHFDVWLQJ�IXWXUH�RXWFRPHV�ZLWK�DSSOLFDWLRQV��,QWURGXFWLRQ�WR�VLPXODWLRQ�PRGHOV�DQG�

WKHLU� DSSOLFDWLRQV�� 0RQWH� &DUOR� VLPXODWLRQ� PRGHO�� VLPXODWLQJ� GHWHUPLQLVWLF� IHDWXUHV� �DUHD� XQGHU� D�

FXUYH�� YROXPH� XQGHU� D� VXUIDFH�� DQG� RWKHU� WHFKQLTXHV� IRU� PRGHOOLQJ� XQFHUWDLQW\�� 6LJQLILFDQFH� RI�

VLPXODWLRQ� PRGHOV� LQ� HYDOXDWLQJ� SHUIRUPDQFH�� ULVN� DQDO\VLV�� GHFLVLRQ� VXSSRUW�� UDQGRP� QXPEHU�

JHQHUDWLRQ�� >/���+�	�7��+@

6XJJHVWHG�%RRNV�

7H[W�%RRNV�

�� 0DWKHPDWLFDO�0RGHOLQJ��0RGHOV�� $QDO\VLV�� DQG� $SSOLFDWLRQV� 6DQGLS� %DQHUMHH�� �&KDSPDQ�

DQG�+DOO�&5&��
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�� $�)LUVW�&RXUVH�LQ�0DWKHPDWLFDO�0RGHOLQJ� )UDQN�5��*LRUGDQR��:LOOLDP�3��)R[��DQG�6WHYHQ�%��

+RUWRQ���%URRNV�&ROH��

�� 0DWKHPDWLFDO�0RGHOV�LQ�%LRORJ\��$Q�,QWURGXFWLRQ� (OL]DEHWK�6��$OOPDQ�DQG�-RKQ�$��5KRGHV��

�&DPEULGJH�8QLYHUVLW\�3UHVV��

�� 3UDFWLFDO� $SSOLHG� 0DWKHPDWLFV�� 0RGHOOLQJ�� $QDO\VLV�� $SSUR[LPDWLRQ� 6DP� +RZLVRQ��

�&DPEULGJH�8QLYHUVLW\�3UHVV��

5HIHUHQFH %RRNV�

�� 0RGHOOLQJ�ZLWK�0DWKHPDWLFV��$XWKHQWLF� 3UREOHP� 6ROYLQJ� LQ�0LGGOH� 6FKRRO� 1DQF\�%XWOHU�

:ROI���+HLQHPDQQ��

�� 0DWKHPDWLFDO�PRGHOOLQJ� -��1��.DSXU���1HZ�$JH�,QWHUQDWLRQDO�3ULYDWH /LPLWHG��

�� 0DWKHPDWLFDO�0RGHOLQJ��$SSOLFDWLRQV� ZLWK� *HR*HEUD� -RQDV� +DOO� DQG� 7KRPDV� /LQJHIMlUG��

�:LOH\��

�� 0DWKHPDWLFDO�0RGHOLQJ� 0DUN��0��0HHUVFKDHUW���$FDGHPLF�3UHVV�,QF���

�� 'LIIHUHQWLDO� (TXDWLRQV� DQG� WKHLU� DSSOLFDWLRQV� =DIDU� $KVDQ�� �3UHQWLFH� +DOO� ,QGLD� /HDUQLQJ�

3ULYDWH�/LPLWHG��



Lesson Plan 
Subject: Mathematics (Major) 

 

Semester: III 
Paper: MATH3011 (Real Analysis I) Total Lectures = 60 

 
Unit 1 (Real Number System) Total Lectures =20 

CONTENTS 
Review of algebraic and order properties of ℝ , idea of countable sets, uncountable sets and 
uncountability of ℝ. Bounded above sets, bounded below sets, bounded sets, unbounded 
sets. Supremum and infimum. Completeness property of ℝ and its equivalents. The 
Archimedean property, dense sets in ℝ. Density of rational and irrational numbers in ℝ. 
Intervals, - neighbourhood of a point in ℝ, interior points of a set, open set, limit point of a 
set, isolated points, derived set, closed set. Interior, exterior, frontier and boundary of a set. 
Bolzano – Weierstrass theorem for sets. Compact sets in ℝ, Heine – Borel theorem.  
Lecture Serial Topics of Discussion 

Lecture 1 Review of algebraic and order properties of ℝ 
Lecture 2 ℰ-neighbourhood of a point in ℝ 
Lecture 3 Some theorems and problems on neighbourhood of a point in ℝ 
Lecture 4 Idea of countable sets, some examples and theorems 
Lecture 5 Example of uncountable sets and uncountability of ℝ 
Lecture 6 Bounded above, Bounded below, Bounded sets and their examples 
Lecture 7 Supremum, infimum of a subset of ℝ with examples 
Lecture 8 Completeness property of ℝ and it’s equivalent properties 
Lecture 9 Archimedean property of ℝ and it’s examples 
Lecture 10 Density property of rational and irrational numbers 
Lecture 11 Open intervals, closed intervals and their properties 
Lecture 12 Limit point and isolated point of a set in ℝ and related theorems and 

problems 
Lecture 13 Interior point of a set in ℝ and concept of open sets with examples 
Lecture 14 Theorems and problems related to open sets 
Lecture 15 Introduction of closed sets and some examples of closed sets 
Lecture 16 Theorems and problems on closed sets 
Lecture 17 Derived set of a set in ℝ and its properties 
Lecture 18 Bolzano-Weierstrass property and it’s verification with some examples 
Lecture 19 Open cover of a set in ℝ and concept of compactness in ℝ 
Lecture 20 Heine-Borel theorem and some problems related to compactness. 

Unit 2 (Sequence of real numbers) Total lectures =13 
CONTENTS 

Sequences of real numbers, bounded and unbounded sequences, convergent sequence, limit 
of a sequence and related Theorems. Monotonically increasing and decreasing sequences, 
relevant theorems, subsequences, theorems on monotone subsequence, Bolzano – 
Weierstrass theorem for sequences. Cauchy sequences, Cauchy’s convergence criterion, lim 
sup, lim inf and associated theorems. 
Lecture Serial Topics of Discussion 

Lecture 21 Introduction of sequence of real numbers with various examples 
Lecture 22 Concept of bounded above, bounded below and bounded sequence with 

examples 
Lecture 23 Definition of convergent sequence and limit of a sequence with 

examples 
Lecture 24 Relation between bounded and convergent sequences 
Lecture 25 Limit superior and limit inferior, theorems and problems 
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Lecture 26 Limit theorems: Addition, subtraction and multiplication by a scalar 
with examples and counter examples 

Lecture 27 Limit theorems: Multiplication, Division, Modulus with examples and 
counter examples 

Lecture 28 Introduction of monotone sequences with examples 
Lecture 29 Monotone convergence theorems and its applications 
Lecture 30 Introduction of sub sequence and divergence criterion 
Lecture 31 Some problems with sub sequence theorem and Bolzano-Weierstrass 
Lecture 32 Introduction of Cauchy sequence with examples 
Lecture 33 The relation between convergence and Cauchy sequences and Cauchy 

criterion for convergence 
 
 

Unit 3 (Series of real numbers) Total lectures =12 
CONTENTS 

Infinite series of real numbers, convergence and divergence of infinite series, Cauchy’s 
convergence criterion, Abel’s – Pringsheim’s theorem. Tests for convergence: comparison 
tests, D’ Alembert’s ratio test, - series, Cauchy’s root test, Raabe’s test, Gauss’s test, 
Logarithmic test, De Morgan and Bertrand test, integral test, Cauchy’s condensation test. 
Alternating series, Leibnitz’s test, Absolute and conditional convergence. Riemann’s 
rearrangement theorem (statement only).  
Lecture Serial Topics of Discussion 

Lecture 34 Introduction of infinite series with examples and sequence of partial 
sums of a series 

Lecture 35 Convergence and Divergence of a series with examples 
Lecture 36 Cauchy criterion for convergence of an infinite series with applications. 
Lecture 37 Comparison test and limit comparison test with applications 
Lecture 38 D’ Alembert’s ratio test with applications 
Lecture 39 Raabe’s test with applications 
Lecture 40 D‟ Morgan and Bertrand’s test with applications 
Lecture 41 Cauchy’s integral test with applications 
Lecture 42 Cauchy’s 𝑛𝑡h root test with applications 
Lecture 43 Gauss‟ test with applications 
Lecture 44 Alternating series and Leibnitz’s test with some applications. 
Lecture 45 Absolute and conditional convergence with some examples 

 
Unit 4 (Limit & Continuity of real valued functions) Total Lectures =15 

CONTENTS 
Limit of a function (definition), sequential criteria for limits, divergence criteria, algebra of 
limits & theorems, infinite limits and limits at infinity. Continuous functions, sequential 
criteria for continuity and discontinuity. Algebra of continuous functions. Continuous 
functions on an interval, Bolzano’s theorem on continuity, intermediate value theorem, 
fixed point theorem. Uniform continuity, non-uniform continuity criteria, theorems on 
uniform continuity. 
Lecture Serial Topics of Discussion 

Lecture 46 𝜀 − 𝛿 definition of limit of a function with examples 
Lecture 47 Uniqueness of limit and sequential criterion of limit. Same sign property. 
Lecture 48 Limit theorems: Sum, difference and scalar multiplication of functions 
Lecture 49 Limit theorems: product, ratio of functions 
Lecture 50 Sandwich theorem with applications 
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Lecture 51 Cauchy’s principle with examples 
Lecture 52 Concept of one-sided limits and infinite limits with examples 
Lecture 53 Continuity of a function with examples and some theorems 
Lecture 54 Sequential criterion of continuity and some applications.  
Lecture 55 Continuity of sum, difference, product, ratio of two continuous 

functions 
Lecture 56 Examples of some important continuous functions and composite 

functions 
Lecture 57 Various type of discontinuity with examples 
Lecture 58 Same sign property, the relation between continuity and boundedness, 

Intermediate value property 
Lecture 59 Relation between monotone function and continuous function, some 

theorems related to open, closed sets and continuity 
Lecture 60 Uniform continuity: Definition, theorems and some problems. 

 
 
 
 
 
 
 
 
 
 
 
 
  



Lesson Plan 
Subject: Mathematics (Major) 

 

Semester: III 
Paper: MATH3012 (Linear Algebra) Total Lectures = 60 

 
Unit- 1                                                                                                                Total Lectures =08 

CONTENTS 
Vector spaces, subspaces, algebra of subspaces, quotient spaces, linear combination of vectors, 
linear span, linear independence, basis and dimension, dimension of subspaces, extension, 
deletion and replacement theorems. 

 
Lecture 1 

Definition of Vector space V over a field F. 
Examples of different vector spaces, some important properties of vector 
space, few useful theorems. 

 
 

Lecture 2 

Definition: Subspace of a vector space, Examples, Few theorems on 
subspace. 
Theorem: The intersection of a family of subspaces of a vector space is a 
subspace of that vector space. 
Theorem: The union of two subspaces of a vector space is not, in general, a 
subspace of that space. 
Algebra of subspaces: Linear sum of subspaces. Theorems and examples. 

 
 

Lecture 3 

Definition: Linear combination, linear span, spanning set. Examples for 
clear understanding of these definitions. 
Theorem: Let V be a vector space over a field F and let S be a non- empty 
subset of V. Then the set W of all linear combinations of the vectors in S 
forms a subspace of V and this is the smallest subspace containing the set 
S. 
Problem discussion. 

 
Lecture 4 

Linear dependence and linear independence, verification with examples. 
Theorem: If the set of vectors {𝛼1, 𝛼2, …., 𝛼𝑛} in a vector space V over a 
field F be linearly dependent, then at least one of the vectors of the set can 
be expressed as a linear combination of the remaining others. 
Deletion Theorem. 
 

 
Lecture 5 

Proof of Deletion Theorem. Solving problems by applying Deletion 
Theorem. 
Basis and Dimension. Example of bases for a vector space and the 
corresponding dimension of the vector space. 

 
Lecture 6 

Finite and infinite dimensional vector spaces. Example of finite and infinite 
dimensional vector spaces. 
Proof of Replacement Theorem.  Solving problems by applying 
Replacement Theorem. 

Lecture 7 Proof of Extension Theorem. Application of Extension Theorem to solve 
various problems. 
Coordinates of vectors. 

Lecture 8 Quotient Space definition and properties of quotient space. 
Theorem: Let V be a vector space over a field F and W be a subspace of 
V. Then dim V=dim U + dim W. 
 

Unit- 2                                                                                                                Total Lectures =12 
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CONTENTS 
Linear transformations, null space, range, rank and nullity of a linear transformation, matrix 
representation of a linear transformation, algebra of linear transformations, Isomorphisms, 
Isomorphism theorems, invertibility and isomorphisms, change of coordinate matrix. 

Lecture 9 Definition of linear transformation. Example of various type of linear 
transformation. 

Lecture 10 Theorem on existence of unique linear transformation for two given 
vector space over a same field. Application of this theorem on different 
problems. 

Lecture 11 Definition of kernel of a linear transformation, examples, few important 
theorems on kernel of a linear transformation. 

Lecture 12 Null space, Range space: Definition and examples; Nullity and Rank of a 
linear transformation. 

 
Lecture 13 

Proof of the Theorem: 
Let V and W be vector space over the field F and let T be a linear 
transformation from V into W. Suppose that V is finite dimensional. 
Then rank (T) + nullity (T)=dim V. Application of this theorem. 

Lecture 14 Theorem: If A is an m × n matrix with entries in the field F, then Row 
rank (A) = Column rank (A). 
Problem discussion. 

 
Lecture 15 

Algebra of Linear Transformation: 
Addition of two linear transformations,
 multiplication of linear transformations. Important properties and 
theorems. 

Lecture 16 Invertibility of linear transformation, non-singular linear transformation, 
theorem and properties. 

 
 

Lecture 17 

Theorem: Let V and W be finite-dimensional vector space over the field 
F such that dim (V) =dim (W). If T is linear transformation from V into 
W, the following are equivalent: 
T is invertible 
T is non-singular 
T is onto. 

 
Lecture 18 

Isomorphism: Definition and examples. 
Theorem: Let V and W be finite-dimensional vector space over the field 
F. Now V and W will be isomorphic iff dim (V) =dim (W). Few more 
theorem and properties. 

Lecture 19 Theorem: Let V be an n dimensional vector space over the field F. Then 
V is isomorphic to𝐹𝑛. 
More theorem and properties. 

Lecture 20 Matrix representation of a linear transformation. Results and properties. 
Algorithm for finding matrix for a given linear transformation. 

Unit- 3                                                                                                   Total Lectures =12 
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CONTENTS 
Elementary operations on matrices, row reduction and echelon forms of a matrix, rank of a 
matrix, characterization of invertible matrices using rank. Eigenvalues, eigenvectors and 
characteristic equation of a matrix. Cayley-Hamilton theorem and its use in finding the inverse 
of a matrix. 

Lecture 21 Elementary operations on matrices. 
Lecture 22 Row reduced and echelon form of matrix. 
Lecture 23 Rank of a matrix. 
Lecture 24 Some problems on finding echelon form and rank of a matrix. 
Lecture 25 Finding Inverse of a matrix with row operations. 
Lecture 26 Characterization of invertible matrices using rank. 
Lecture 27 Characteristic equation of a matrix. 
Lecture 28 Eigen values and Eigen vectors of a matrix. 
Lecture 29 Some more problems on Eigen values and Eigen vectors of a matrix. 
Lecture 30 Cayley-Hamilton Theorem 
Lecture 31 Finding the inverse of a matrix by Cayley-Hamilton Theorem. 
Lecture 32 Some more problems on Cayley-Hamilton Theorem. 

Unit- 4                                                                                                  Total Lectures =08 
CONTENTS 

System of linear equations, the matrix equation 𝐴𝑥 = 𝑏, necessary and sufficient condition for 
consistency of a linear non-homogeneous system of equations, solution of systems of linear 
equations using Gaussian elimination method and matrix inversion method, solution sets of 
linear systems, applications of linear systems. 

Lecture 33 System of linear equations, the matrix equation 𝐴𝑥 = 𝑏 
Lecture 34 Necessary and sufficient condition for consistency of a linear non-

homogeneous system of equations. 
Lecture 35 Solution of systems of linear equations using Gaussian elimination 

method 
Lecture 36 Some more problems by Gaussian elimination method. 
Lecture 37 Solution of systems of linear equations using matrix inversion method. 
Lecture 38 Some more problems by matrix inversion method. 
Lecture 39 Solution sets of linear systems. 
Lecture 40 Applications of linear systems. 
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Unit- 5 Total Lectures =12 

CONTENTS 
Eigen spaces of a linear operator, diagonalizability, invariant subspaces, the characteristic 
polynomial and the minimal polynomial of a linear operator, diagonalization, Jordan canonical 
forms. 

Lecture 41  Eigen Space of a linear operator 

Lecture 42 
 
Some examples and problems on eigen space of a linear operator. 

Lecture 43  
Diagonalizability of a linear operator. 

Lecture 44  Some problems on diagonalizability. 

Lecture 45 Invariant subspaces with some examples. 

Lecture 46 
 
The characteristic polynomial of a linear operator. 

Lecture 47 Some more problems. 

Lecture 48 The minimal polynomial of a linear operator. 

Lecture 49 Some more problems. 

Lecture 50 Diagonalization of a linear operator. 

Lecture 51 Jordan Canonical forms of matrices. 

Lecture 52 Some more related problems. 

Unit- 6                                                                                                     Total Lectures =04 
CONTENTS 

Inner product spaces and norms, Cauchy – Schwarz inequality, parallelogram law, Pythagorean 
theorem, Gram-Schmidt orthogonalization process, orthogonal complements and projections. 

Lecture 53 Inner product spaces and norms. 

Lecture 54 Cauchy – Schwarz inequality, parallelogram law, Pythagorean theorem. 

Lecture 55 Gram-Schmidt orthogonalization process. 

Lecture 56 Orthogonal complements and projections. 

Unit- 7                                                                                                      Total Lectures =04 
CONTENTS 

Bilinear form, matrix associated with a bilinear form, quadratic form, rank, signature and index of 
a quadratic form, Sylvester’s law of inertia (statement only), reduction of a quadratic form to 
normal form. 

Lecture 57 Bilinear form, matrix associated with a bilinear form. 

Lecture 58 Quadratic form, rank, signature and index of a quadratic form. 

Lecture 59 Sylvester’s law of inertia (statement only), reduction of a quadratic form 
to normal form. 

Lecture 60 Some more related problems. 
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Semester: III 
Paper: MATH3051 (Mathematical 

Modeling)  
Total Lectures = 45 

 
Unit- 1                                                                                                                          L-8H & T-4H 

CONTENTS 
Overview of mathematical modelling and its applications in understanding real-world phenomena. 
Introduction to model classifications (Deterministic, Stochastic, Continuous, Discrete); Linear 
models and their applications; Usage of linear regression for modelling relationships between 
variables; Fitting linear models to data in analyzing trends and making predictions; Exponential 
model and its applications; Usage of exponential growth and decay models in population studies, 
finance, compound interest, half-life, and other relevant fields. 

Lecture 1 Overview of mathematical modelling and its applications in understanding 
real-world phenomena. 

Lecture 2 Classifications and discussion on different kind of Mathematical Model viz. 
Deterministic, Stochastic, Continuous & Discrete. 

Lecture 3 Discussion on Linear models with examples. Application of different 
Linear models. 

Lecture 4 Usage of linear regression for modelling relationships between variables. 
Fitting linear models to data in analyzing trends and making predictions. 

Lecture 5 General discussion on exponential model and its applications. 
Lecture 6 Usage of exponential growth and decay models in population studies. 
Lecture 7 Application of exponential growth and decay models in finance and 

compound interest. 
Lecture 8 Application of exponential growth and decay models half-life, and other 

relevant fields. 
Lecture 9 General discussion on mathematical modeling by constructing a flowchart. 
Lecture 10 Discussion on simple real world problems by constructing a suitable 

mathematical model.  
Lecture 11 Discussion on simple real world problems by constructing a suitable 

mathematical model. 
Lecture 12 Discussion on simple real world problems by constructing a suitable 

mathematical model. 
Unit- 2                                                                                                                Total L-12H & T-6H 

CONTENTS 
Logistic models and their applications; Usage of logistic growth models in population studies, 
ecology, and epidemiology; Significance of logistic models in situations where growth is initially 
rapid but levels off over time. Optimization models and their applications; Use of linear 
programming and optimization techniques to maximize or minimize objectives; Importance of 
optimization models in resource allocation, production planning, and decision-making. 
Probabilistic / Stochastic models and their applications. 

Lecture 13 Introduction to Logistic Models 
Introduce the concept of logistic models and their applications. 
Discussion on the significance of logistic models in population studies, 
ecology, and epidemiology. 
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Lecture 14 Derive of the logistic growth equation and explain its components 
Discuss on the characteristics of logistic growth curves 
Providing examples of logistic growth models in population studies and 
ecology 

Lecture 15 Discuss the applications of logistic models in epidemiology and other 
fields 
Providing case studies of logistic models in real-world scenarios 
Assigning homework problems on logistic models 

Lecture 16 Introduction to Optimization Models 
Introducing the concept of optimization models and their applications 
Discussing the importance of optimization models in resource allocation, 
production planning, and decision-making. Providing examples of 
optimization models. 

 
Lecture 17 

 Linear Programming 
 Introducing the concept of linear programming and its applications 
 Discussing the graphical method of solving linear programming 
problems. Providing examples of linear programming problems. 

Lecture 18 Optimization Techniques 
 Discussing the simplex method and other optimization techniques 
 Providing examples of optimization models in real-world scenarios 
 Assigning homework problems on optimization models. 

 
Lecture 19 

Introduction to Probabilistic/Stochastic Models 
Introducing the concept of probabilistic/stochastic models and their 
applications. Discussing the importance of probabilistic/stochastic 
models in decision-making under uncertainty. Providing examples of 
probabilistic/stochastic models. 

Lecture 20 Random Variables and Probability Distributions 
Discussing the concept of random variables and probability distributions 
Introducing the concept of expected value and variance. Providing 
examples of random variables and probability distributions. 

 
 

Lecture 21 

Applications of Probabilistic/Stochastic Models 
Discussing the applications of probabilistic/stochastic models in finance, 
insurance, and other fields. Providing case studies of 
probabilistic/stochastic models in real-world scenarios. Assigning 
homework problems on probabilistic/stochastic models 

 
Lecture 22 

Case Study - Logistic Models in Population Studies 
Presenting a case study of logistic models in population studies 
Discussing the application of logistic models in predicting population 
growth. Providing examples of logistic models in population studies. 

Lecture 23 Case Study - Optimization Models in Resource Allocation 
Presenting a case study of optimization models in resource allocation 
Discussing the application of optimization models in allocating resources 
efficiently. Providing examples of optimization models in resource 
allocation. 

Lecture 24 Probabilistic/Stochastic Models in Finance 
Presenting a case study of probabilistic/stochastic models in finance 
Discussing the application of probabilistic/stochastic models in predicting 
stock prices. Providing examples of probabilistic/stochastic models in 
finance. 



Lesson Plan 
Subject: Mathematics (Major) 

 

Lecture 25 Advanced Topics in Logistic Models 
Discussing advanced topics in logistic models, such as non-linear logistic 
models. Providing examples of advanced logistic models. Assigning 
homework problems on advanced logistic models. 

Lecture 26 Advanced Topics in Optimization Models 
Discussing advanced topics in optimization models, such as integer 
programming and dynamic programming. Providing examples of 
advanced optimization models. Assigning homework problems on 
advanced optimization models. 

Lecture 27 Advanced Topics in Probabilistic/Stochastic Models 
Discussing advanced topics in probabilistic/stochastic models, such as 
Markov chains and queuing theory. Providing examples of advanced 
probabilistic/stochastic models. Assigning homework problems on 
advanced probabilistic/stochastic models. 

Lecture 28 Review of Mathematical Modeling Concepts 
Reviewing the key concepts of mathematical modeling, including logistic 
models, optimization models, and probabilistic/stochastic models 
Providing examples of mathematical modeling in real-world scenarios 
Assigning homework problems on review topics 

Lecture 29 Project Presentations - Logistic Models 
Lecture 30 Project Presentations - Logistic Models 

Unit- 3                                                                                                  Total L-10H & T-5H 

CONTENTS 
Time series models and their applications; Importance of time series models in analyzing 
trends, seasonality, and forecasting future outcomes with applications. Introduction to 
simulation models and their applications; Monte Carlo simulation model, simulating 
deterministic features (area under a curve, volume under a surface) and other techniques for 
modelling uncertainty; Significance of simulation models in evaluating performance, risk 
analysis, decision support, random number generation. 

Lecture 31 Introduction to Time Series Models 
Introducing the concept of time series models and their applications 
Discussing the importance of time series models in analyzing trends, 
seasonality, and forecasting future outcomes. Providing examples of time 
series models in real-world scenarios. 

Lecture 32 Types of Time Series Models 
Discussing the different types of time series models, including ARIMA, 
SARIMA, and ETS. Explaining the components of each model and their 
applications. Providing examples of each model. 

Lecture 33 Time Series Analysis 
Discussing the steps involved in time series analysis, including data 
preparation, model selection, and forecasting. Explaining the importance 
of stationarity and differencing in time series analysis. Providing 
examples of time series analysis in real-world scenarios. 

Lecture 34 Forecasting with Time Series Models 
Discussing the importance of forecasting in business and economics 
Explaining how to use time series models for forecasting. Providing 
examples of forecasting with time series models. 

  



Lesson Plan 
Subject: Mathematics (Major) 

 

Lecture 35 Time Series Models in Finance 
Discussing the application of time series models in finance, including 
stock price forecasting and risk analysis. Explaining how to use time 
series models to analyze financial data. Providing examples of time series 
models in finance. 

Lecture 36 Time Series Models in Economics 
Discuss the application of time series models in economics. Explaining 
how to use time series models to analyze economic data. Providing 
examples of time series models in economics. 

Lecture 37 Introduction to Simulation Models 
Introducing the concept of simulation models and their applications 
Discussing the importance of simulation models in evaluating 
performance, risk analysis, and decision support. Providing examples of 
simulation models in real-world scenarios. 

Lecture 38 Monte Carlo Simulation Model 
Explaining the concept of Monte Carlo simulation and its applications 
Discussing how to use Monte Carlo simulation to model uncertainty 
Providing examples of Monte Carlo simulation. 

Lecture 39 Simulating Deterministic Features 
Discussing how to simulate deterministic features, including area under a 
curve and volume under a surface 
Explaining the importance of simulating deterministic features in modeling 
real-world systems. Providing examples of simulating deterministic 
features. 

Lecture 40 Simulation Models in Operations Research 
Discussing the application of simulation models in operations research, 
including inventory management and supply chain optimization 
Explaining how to use simulation models to analyze and optimize complex 
systems. Providing examples of simulation models in operations research. 

Lecture 41 Simulation Models in Finance 
Discussing the application of simulation models in finance, including risk 
analysis and portfolio optimization. Explaining how to use simulation 
models to analyze and optimize financial systems. Providing examples of 
simulation models in finance. 

Lecture 42 Advanced Topics in Simulation Models 
 Discussing advanced topics in simulation models, including stochastic 
processes and Markov chains. Explaining how to use advanced 
simulation techniques to model complex systems. Providing examples of 
advanced simulation models. 

Lecture 43 Simulation Model in Supply Chain Optimization 
Presenting a case study of a simulation model used in supply chain 
optimization. Discussing the application of simulation models in 
optimizing complex systems. Providing examples of simulation models 
in supply chain optimization. 

Lecture 44 Simulation Model in Financial Risk Analysis 
Presenting a case study of a simulation model used in financial risk 
analysis. Discussing the application of simulation models in analyzing 
and optimizing financial systems. Providing examples of simulation 
models in financial risk analysis. 

Lecture 45 Reviewing the key concepts of mathematical modeling. 
 


