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�%���6�F���� �3�U�R�J�U�D�P�P�H�� �L�Q�� �%�R�W�D�Q�\�� �L�V�� �R�X�W�O�L�Q�H�G�� �W�R�� �D�I�I�R�U�G�� �D�� �V�N�H�O�H�W�D�O�� �V�W�U�X�F�W�X�U�H�� �Z�L�W�K�L�Q�� �Z�K�L�F�K�� �W�K�H�� �S�U�R�J�U�D�P�P�H�� �F�D�Q�� �E�H��

�G�H�Y�H�O�R�S�H�G�� �W�R�� �V�X�L�W�� �W�K�H�� �Q�H�H�G�� �R�I�� �W�K�H�� �K�R�X�U���� �L�Q�� �N�H�H�S�L�Q�J�� �Z�L�W�K�� �W�K�H�� �H�P�H�U�J�H�Q�F�H�� �R�I�� �Q�H�Z�� �D�U�H�D�V�� �R�I�� �O�L�I�H�� �V�F�L�H�Q�F�H�V�� �Y�L�D��

�L�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\���D�G�G�U�H�V�V�����7�K�H���%���6�F�����3�U�R�J�U�D�P�P�H���L�Q���%�R�W�D�Q�\���F�R�Y�H�U�V���D���Z�L�G�H���U�D�Q�J�H���R�I���E�D�V�L�F���D�Q�G���D�S�S�O�L�H�G���D�V�S�H�F�W�V��

�R�I�� �E�R�W�D�Q�\�� �F�R�X�U�V�H�V�� �D�V�� �Z�H�O�O�� �D�V�� �F�R�X�U�V�H�V�� �R�I�� �L�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\�� �Q�D�W�X�U�H���� �7�K�H�� �F�R�U�H�� �F�R�X�U�V�H�V�� �W�K�D�W�� �D�U�H�� �D�� �S�D�U�W�� �R�I�� �W�K�H��

�S�U�R�J�U�D�P�P�H���D�U�H���G�H�V�L�J�Q�H�G���W�R���E�X�L�O�G���N�Q�R�Z�O�H�G�J�H���E�D�V�H���L�Q���W�K�H���V�W�X�G�H�Q�W�����D�Q�G���I�X�U�W�K�H�U�P�R�U�H�����D�F�T�X�D�L�Q�W�V���W�K�H���V�W�X�G�H�Q�W�V���Z�L�W�K��

�W�K�H���D�S�S�O�L�H�G���D�V�S�H�F�W�V���R�I���W�K�L�V���I�D�V�F�L�Q�D�W�L�Q�J���G�L�V�F�L�S�O�L�Q�H���D�V���Z�H�O�O�����7�K�H���V�W�X�G�H�Q�W���L�V���W�K�X�V���I�X�U�Q�L�V�K�H�G���W�R���S�X�U�V�X�H���K�L�J�K�H�U���V�W�X�G�L�H�V��

�D�Q�G���W�R���D�S�S�O�\���W�K�H���J�U�H�D�W���V�N�L�O�O�V���O�H�D�U�Q�W���L�Q���W�K�H���S�U�R�J�U�D�P�P�H���W�R���V�R�O�Y�L�Q�J���S�U�D�F�W�L�F�D�O���S�U�R�E�O�H�P�V�����7�K�H���S�U�R�J�U�D�P�P�H���S�U�R�Y�L�G�H�V��

�D���Z�L�G�H���U�D�Q�J�H���R�I���H�O�H�F�W�L�Y�H���F�R�X�U�V�H�V���R�I���E�R�W�D�Q�\�����7�K�H�V�H���L�Q�F�O�X�G�H���V�N�L�O�O���L�Q�I�O�X�H�Q�F�H�G���F�R�X�U�V�H�V���W�K�D�W���S�U�H�S�D�U�H���W�K�H���V�W�X�G�H�Q�W���I�R�U��

�D�Q���H�Y�H�Q�W�X�D�O���M�R�E���L�Q���D�F�D�G�H�P�L�D���R�U���L�Q�G�X�V�W�U�\�� 

�&�+�2�,�&�(���%�$�6�(�'���&�5�(�'�,�7���6�<�6�7�(�0�����&�%�&�6���� 

�7�K�H���&�%�&�6���S�U�R�Y�L�G�H�V���D�Q���R�S�S�R�U�W�X�Q�L�W�\���I�R�U���W�K�H���V�W�X�G�H�Q�W�V���W�R���F�K�R�R�V�H���F�R�X�U�V�H�V���I�U�R�P���W�K�H���S�U�H�V�F�U�L�E�H�G���F�R�X�U�V�H�V���F�R�P�S�U�L�V�L�Q�J��

�H�O�H�F�W�L�Y�H���P�L�Q�R�U�����F�R�U�H���R�U���V�N�L�O�O���E�D�V�H�G���F�R�X�U�V�H�V�����,�W���J�L�Y�H�V���I�O�H�[�L�E�L�O�L�W�\���R�I���S�U�R�J�U�D�P�P�H���V�W�U�X�F�W�X�U�H���Z�K�L�O�H���H�Q�W�U�X�V�W�L�Q�J���W�K�D�W���W�K�H��

�V�W�X�G�H�Q�W���J�H�W�V���D���Y�H�U�\���V�W�U�R�Q�J���I�R�X�Q�G�D�W�L�R�Q���L�Q���W�K�H���V�X�E�M�H�F�W���D�Q�G���J�D�L�Q�V���L�Q���G�H�S�W�K���N�Q�R�Z�O�H�G�J�H���R�I���D�O�O���D�V�S�H�F�W�V���R�I���W�K�H���I�L�H�O�G����

�7�K�H���F�R�X�U�V�H�V���F�D�Q���E�H���H�Y�D�O�X�D�W�H�G���I�R�O�O�R�Z�L�Q�J���W�K�H���J�U�D�G�L�Q�J���V�\�V�W�H�P�����Z�K�L�F�K���L�V���F�R�Q�V�L�G�H�U�H�G���E�H�W�W�H�U���W�K�D�Q���W�K�H���F�R�Q�Y�H�Q�W�L�R�Q�D�O��

�P�D�U�N�V�� �V�\�V�W�H�P���� �7�K�H�U�H�I�R�U�H���� �L�W�� �L�V�� �Y�H�U�\�� �Q�H�F�H�V�V�D�U�\�� �W�R�� �L�Q�W�U�R�G�X�F�H�� �X�Q�L�I�R�U�P�� �J�U�D�G�L�Q�J�� �V�\�V�W�H�P�� �L�Q�� �W�K�H�� �H�Q�W�L�U�H�� �K�L�J�K�H�U��

�H�G�X�F�D�W�L�R�Q���L�Q���,�Q�G�L�D�����7�K�L�V���Z�L�O�O���E�H���F�R�Q�Y�H�Q�L�H�Q�W���I�R�U���W�K�H���V�W�X�G�H�Q�W�V���W�R���P�R�Y�H���D�F�U�R�V�V���L�Q�V�W�L�W�X�W�L�R�Q�V���Z�L�W�K�L�Q���,�Q�G�L�D���W�R���E�H�J�L�Q��

�Z�L�W�K���D�Q�G���D�F�U�R�V�V���F�R�X�Q�W�U�L�H�V�����7�K�H���X�Q�L�I�R�U�P���J�U�D�G�L�Q�J���V�\�V�W�H�P���Z�L�O�O���D�O�V�R���D�X�W�K�R�U�L�]�H�G���S�R�W�H�Q�W�L�D�O���H�P�S�O�R�\�H�U�V���L�Q���D�V�V�H�V�V�L�Q�J��

�W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���W�K�H���F�D�Q�G�L�G�D�W�H�V�����,�Q���R�U�G�H�U���W�R���E�U�L�Q�J���F�R�Q�V�L�V�W�H�Q�F�\���L�Q���H�Y�D�O�X�D�W�L�R�Q���V�\�V�W�H�P���D�Q�G���F�R�P�S�X�W�D�W�L�R�Q���R�I���W�K�H��

�&�X�P�X�O�D�W�L�Y�H�� �*�U�D�G�H�� �3�R�L�Q�W���$�Y�H�U�D�J�H�� ���&�*�3�$���� �E�D�V�H�G�� �R�Q�� �V�W�X�G�H�Q�W�¶�V�� �S�H�U�I�R�U�P�D�Q�F�H�� �L�Q�� �H�[�D�P�L�Q�D�W�L�R�Q�V���� �W�K�H�� �8�*�&�� �K�D�V��

�I�R�U�P�X�O�D�W�H�G���V�H�Y�H�U�D�O���J�X�L�G�H�O�L�Q�H�V�� 

�'�H�V�L�J�Q���R�I���3�U�R�J�U�D�P�� 

�7�K�H�� �W�H�D�F�K�L�Q�J�� �D�Q�G�� �O�H�D�U�Q�L�Q�J�� �Z�L�O�O�� �L�Q�Y�R�O�Y�H�� �W�K�H�R�U�\�� �F�O�D�V�V�H�V�� �R�I�� �R�Q�H�� �K�R�X�U�� �G�X�U�D�W�L�R�Q�� �D�Q�G�� �S�U�D�F�W�L�F�D�O�� �F�O�D�V�V�H�V���� �7�K�H��

�F�X�U�U�L�F�X�O�X�P���Z�L�O�O���E�H���G�H�O�L�Y�H�U�H�G���Y�L�D���Y�D�U�L�R�X�V���P�H�W�K�R�G�V���L�Q�F�O�X�G�L�Q�J���F�K�D�O�N���D�Q�G���W�D�O�N�����D�X�G�L�R�����S�R�Z�H�U���S�R�L�Q�W���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

�(���O�H�D�U�Q�L�Q�J�����Y�L�G�H�R���W�R�R�O�V�����I�L�H�O�G���W�U�L�S�V���,�Q�G�X�V�W�U�\���Y�L�V�L�W�V�����V�H�P�L�Q�D�U�V�����S�U�R�M�H�F�W�V�����Z�R�U�N�V�K�R�S�V�����P�R�G�H�O�V���D�Q�G���F�O�D�V�V���G�L�V�F�X�V�V�L�R�Q�V����

�7�K�H�� �D�V�V�H�V�V�P�H�Q�W�� �E�U�R�D�G�O�\�� �Z�L�O�O�� �F�R�P�S�U�L�V�H�� �R�I�� �,�Q�W�H�U�Q�D�O���$�V�V�H�V�V�P�H�Q�W�� ���&�R�Q�W�L�Q�X�R�X�V�� �(�Y�D�O�X�D�W�L�R�Q���� �D�Q�G�� �(�Q�G�� �6�H�P�H�V�W�H�U��
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�Z�R�U�N�V�K�H�H�W�V���D�Q�G���V�K�R�U�W���S�U�R�M�H�F�W�� 

�6�(�0�(�6�7�(�5���,�, 

�&�R�U�H���&�R�X�U�V�H���±���,�,�,�����7�K�H�R�U�\�������0�D�U�N�V�������� 

�+�%�2�7���&�&�7���������� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V�� 

�7�K�H���V�W�X�G�H�Q�W�V���Z�L�O�O���E�H���P�D�G�H���D�Z�D�U�H���R�I���W�K�H���%�U�\�R�S�K�\�W�H�V�����3�D�O�H�R�E�R�W�D�Q�\���D�Q�G���3�D�O�\�Q�R�O�R�J�\�����7�K�U�R�X�J�K���I�L�H�O�G���V�W�X�G�\���W�K�H�\��

�Z�L�O�O���E�H���D�E�O�H���W�R���Y�L�H�Z���%�U�\�R�S�K�\�W�H�V���J�U�R�Z���L�Q���Q�D�W�X�U�H���D�Q�G���E�H�F�R�P�H���Y�H�U�\���I�D�P�L�O�L�D�U���Z�L�W�K���W�K�H���E�L�R�G�L�Y�H�U�V�L�W�\�����6�W�X�G�H�Q�W�V���Z�R�X�O�G��

�F�U�H�D�W�H���W�K�H�L�U���V�P�D�O�O���G�L�J�L�W�D�O���U�H�S�R�U�W�V���Z�K�H�U�H���W�K�H�\���F�R�X�O�G���F�D�S�W�X�U�H���W�K�H���]�R�R�P�H�G���L�Q���D�Q�G���]�R�R�P�H�G���R�X�W���S�L�F�W�X�U�H�V���D�V���Z�H�O�O���D�V��

�Y�L�G�H�R�V�����6�W�X�G�H�Q�W�V���Z�R�X�O�G���K�D�Y�H���X�Q�G�H�U�V�W�D�Q�G���W�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���I�H�D�W�X�U�H�V�����F�O�D�V�V�L�I�L�F�D�W�L�R�Q�����F�H�O�O���V�W�U�X�F�W�X�U�H���D�Q�G���J�U�R�Z�W�K��

�D�Q�G�� �U�H�S�U�R�G�X�F�W�L�R�Q�� �R�I�� �%�U�\�R�S�K�\�W�H�V�� �D�Q�G�� �W�K�H�L�U�� �H�F�R�O�R�J�L�F�D�O�� �D�Q�G�� �H�F�R�Q�R�P�L�F�� �L�P�S�R�U�W�D�Q�F�H���� �8�S�R�Q�� �F�R�P�S�O�H�W�L�R�Q�� �R�I�� �W�K�L�V��
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Module I: Basics of Organic Chemistry 

 

�0�R�G�X�O�H���,���$�����2�U�J�D�Q�L�F���&�R�P�S�R�X�Q�G�V���� 

�6�W�X�G�H�Q�W�V���Z�L�O�O���O�H�D�U�Q���D�E�R�X�W���W�K�H���K�\�E�U�L�G�L�]�D�W�L�R�Q���D�Q�G���W�K�H���W�K�U�H�H���G�L�P�H�Q�V�L�R�Q�D�O���V�W�U�X�F�W�X�U�H���R�I���R�U�J�D�Q�L�F���P�R�O�H�F�X�O�H�V�� 

�0�R�G�X�O�H���,���%�����(�O�H�F�W�U�R�Q�L�F���'�L�V�S�O�D�F�H�P�H�Q�W�V���� 

�6�W�X�G�H�Q�W�V�� �Z�L�O�O�� �X�Q�G�H�U�V�W�D�Q�G�� �D�E�R�X�W�� �W�K�H�� �Y�D�U�L�R�X�V�� �H�O�H�F�W�U�R�Q�L�F�� �H�I�I�H�F�W�V�� �O�L�N�H�� �S�R�O�D�U�L�]�D�W�L�R�Q���� �L�Q�G�X�F�W�L�Y�H�� �H�I�I�H�F�W���� �U�H�V�R�Q�D�Q�F�H��

���U�H�V�R�Q�D�Q�F�H���H�Q�H�U�J�\�����D�Q�G���D�O�V�R���O�H�D�U�Q���D�E�R�X�W���W�K�H���D�F�L�G���E�D�V�H���Q�D�W�X�U�H���R�I���Y�D�U�L�R�X�V���R�U�J�D�Q�L�F���F�R�P�S�R�X�Q�G�V�� 

Module I.C:  MO theory:  

Students will get a brief idea on molecular orbital theory; �Œ-MOs of cyclic and acyclic conjugated systems, 

concept of HOMO-LUMO. They will also able to identify the aromatic, non-aromatic, antiaromatic and 

homoaromatic compounds after adopting the concept of aromaticity. 

Module I.D: Reaction thermodynamics:  

Students will acquire the knowledge on enthalpy, free energy, and energy profile diagram for exothermic and 

endothermic reaction. 

Module I.E:  Tautomerism:  

Students will able to know about the different types of bond cleavage and subsequent stability of the generated 

intermediates like carbocations, carbanions and radicals and also learn the detail concept on tautomerism. 

 

Module II: Stereochemistry-I 

���� �$�I�W�H�U���V�W�X�G�\�L�Q�J���E�D�V�L�F���V�W�H�U�H�R�F�K�H�P�L�V�W�U�\�����V�W�X�G�H�Q�W�V���Z�L�O�O���J�H�W���W�K�H���F�R�Q�F�H�S�W���R�I�����'�� �V�W�U�X�F�W�X�U�H���R�I���P�R�O�H�F�X�O�H�����W�K�H��

�Z�D�\���R�I���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���E�\���N�Q�R�Z�L�Q�J���W�K�H���G�L�I�I�H�U�H�Q�W���S�U�R�M�H�F�W�L�R�Q���I�R�U�P�X�O�D�H�����L�V�R�P�H�U�L�V�P�����H�Q�D�Q�W�L�R�P�H�U�L�V�P���D�Q�G��

�G�L�D�V�W�H�U�H�R�P�H�U�L�V�P�����D�Q�G���Q�R�P�H�Q�F�O�D�W�X�U�H���R�I���V�W�H�U�H�R�L�V�R�P�H�U�V���� 
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�0�R�G�X�O�H���������*�D�V�H�R�X�V���V�W�D�W�H 

�6�W�X�G�H�Q�W�V�� �F�D�Q�O�H�D�U�Q�� �W�K�D�W�Z�K�\�� �W�K�H�U�H�� �U�H�T�X�L�U�H�G�� �Y�D�U�L�R�X�V�� �F�R�U�U�H�F�W�H�G�� �I�R�U�P�� �R�I�� �H�T�X�D�W�L�R�Q�� �R�I�� �V�W�D�W�H�Y�L�]���Y�D�Q�� �G�H�U�� �:�D�D�O�V��

�H�T�X�D�W�L�R�Q�����Y�L�U�L�D�O���H�T�X�D�W�L�R�Q�����H�W�F�����7�K�H�\���Z�L�O�O���J�H�W���L�Q�W�U�R�G�X�F�H���Z�L�W�K���W�K�H���F�R�Q�F�H�S�W���R�I���F�U�L�W�L�F�D�O���S�R�L�Q�W���D�Q�G���F�R�P�S�U�H�V�V�L�E�L�O�L�W�\��

�I�D�F�W�R�U���)�U�R�P���W�K�L�V���P�R�G�X�O�H���W�K�H�\���Z�L�O�O���E�H���V�H�O�I���V�X�I�I�L�F�L�H�Q�W���I�R�U���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H�� �.�7�*���P�R�G�H�O���R�I���J�D�V���D�Q�G�� �0�D�[�Z�H�O�O��

�G�L�V�W�U�L�E�X�W�L�R�Q���� �6�W�X�G�H�Q�W�� �F�D�Q�� �V�X�U�H�O�\�� �D�E�O�H�� �W�R�� �F�O�D�U�L�I�\�� �W�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �F�R�O�O�L�V�L�R�Q�� �I�U�H�T�X�H�Q�F�\�� �D�Q�G�� �P�H�D�Q�� �I�U�H�H�� �S�D�W�K����

�0�R�U�H�R�Y�H�U�����Y�D�U�L�R�X�V���W�\�S�H���R�I���J�D�V�H�R�X�V���V�S�H�H�G���D�Q�G���%�D�U�R�P�H�W�U�L�F���G�L�V�W�U�L�E�X�W�L�R�Q���O�D�Z���Z�L�O�O���D�O�V�R���E�H���F�O�D�U�L�I�L�H�G�����)�X�U�W�K�H�U�����W�K�H�\��

�Z�L�O�O�� �D�E�O�H�� �W�R�F�D�O�F�X�O�D�W�H�� �W�K�H�� �W�K�H�R�U�H�W�L�F�D�O�� �&�S�� �D�Q�G�� �&�Y�Y�D�O�X�H�� �R�I�� �D�Q�\�� �J�L�Y�H�Q�� �P�R�O�H�F�X�O�H���7�K�H�� �E�D�V�L�F�� �F�R�Q�F�H�S�W�� �R�I�� �Y�L�V�F�R�V�L�W�\��

�H�V�S�H�F�L�D�O�O�\�� �L�W�V�� �R�U�L�J�L�Q�� �Z�L�O�O�� �E�H�� �D�S�S�H�D�U�H�G�L�Q�� �L�W�V�� �F�U�\�V�W�D�O���F�O�H�D�U�� �I�R�U�P���� �%�R�W�K�� �P�D�W�K�H�P�D�W�L�F�D�O�� �D�Q�G�� �S�K�\�V�L�F�D�O�� �D�V�S�H�F�W�� �R�I��

�W�H�P�S�H�U�D�W�X�U�H���D�Q�G���S�U�H�V�V�X�U�H���G�H�S�H�Q�G�H�Q�F�H���R�Q���Y�L�V�F�R�V�L�W�\���Z�L�O�O���E�H���R�Q���L�W�V���I�R�U�H�F�D�V�W�� 

 
�0�R�G�X�O�H���������/�L�T�X�L�G���6�W�D�W�H 

�6�W�X�G�H�Q�W�V���F�D�Q���O�H�D�U�Q���D�E�R�X�W���1�H�Z�W�R�Q�L�D�Q���I�O�X�L�G�����O�D�P�L�Q�D�U���I�O�R�Z�����7�K�H�\���F�D�Q���O�H�D�U�Q���W�K�H���G�H�W�D�L�O���W�K�H�R�U�\���I�R�U���W�K�H���H�[�S�H�U�L�P�H�Q�W�D�O��

�G�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���Y�L�V�F�R�V�L�W�\���E�\���2�V�W�Z�D�O�G�¶�V���Y�L�V�F�R�P�H�W�H�U���D�Q�G���V�W�R�N�H�V���I�D�O�O�L�Q�J���V�S�K�H�U�H���P�H�W�K�R�G���7�K�H�\���Z�L�O�O���N�Q�R�Z���D�E�R�X�W��

�S�K�H�Q�R�P�H�Q�R�Q���R�I���F�D�S�L�O�O�D�U�\���F�D�W�L�R�Q���I�R�U���E�R�W�K���Z�H�W�W�L�Q�J���D�Q�G���Q�R�Q���Z�H�W�W�L�Q�J���O�L�T�X�L�G�����7�K�H�\���O�H�D�U�Q���D�E�R�X�W���I�R�U���W�K�H���H�[�S�H�U�L�P�H�Q�W�D�O��

�G�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I�� �V�X�U�I�D�F�H���W�H�Q�V�L�R�Q���R�I���W�K�H���O�L�T�X�L�G�� �E�\�� �F�D�S�L�O�O�D�U�\�� �U�L�V�H���P�H�W�K�R�G���� �G�U�R�S���F�R�X�Q�W���P�H�W�K�R�G�� �D�Q�G���G�U�R�S���F�R�X�Q�W��

�P�H�W�K�R�G�����)�L�Q�D�O�O�\�����W�K�H�\���F�D�Q���O�H�D�U�Q���W�K�D�W���W�K�H���H�I�I�H�F�W���R�I���W�H�P�S�H�U�D�W�X�U�H���R�Q���W�K�H���Y�L�V�F�R�V�L�W�\���D�Q�G���V�X�U�I�D�F�H���W�H�Q�V�L�R�Q�� 

 
�0�R�G�X�O�H�������,�R�Q�L�F���(�T�X�L�O�L�E�U�L�D 
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Module III:  Carboxylic Acids and their Derivatives:  

1. Students will get a brief idea on preparation, physical properties, reactions and reactivity order of 

monocarboxylic acids and their derivatives.  

2. They will also learn the different mechanistic approach of ester hydrolysis along with some 

rearrangement and name reactions e.g. Claisen condensation, Reformatsky reactions, 

Hofmannbromamide degradation and Curtius rearrangement. 

 

Module IV: Nitrogen Containing Functional Groups:  

Students will acquire the knowledge on 

1. Preparation and important reactions of nitro, nitriles and isonitriles compounds. 

2. Basicity of different amines and their methods of preparation. 

3. Separation procedures of mixture of different amines (primary, secondary and tertiary) and 

rearrangement reactions. 

 

Module V: Polynuclear Hydrocarbons: 
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Module VI : Sulphur containing compounds:  

They will get the concept on preparation and reactions of thiols, thioethers& sulphonic acids. 
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�x have a good knowledge about functions, matrices, differentiation and integration.  

�x get a thorough knowledge about the various mathematical tools used in the economic analysis.  

�x manage complicated real life economics problems using mathematical tools learned from this course.  
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�S�U�H�O�L�P�L�Q�D�U�\�� �F�R�Q�F�H�S�W�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �W�K�H�� �G�H�W�H�U�P�L�Q�D�W�L�R�Q�� �	�� �P�H�D�V�X�U�H�P�H�Q�W�� �R�I�� �D�J�J�U�H�J�D�W�H�� �0�D�F�U�R�H�F�R�Q�R�P�L�F��

�Y�D�U�L�D�E�O�H�V���O�L�N�H���V�D�Y�L�Q�J�V�����L�Q�Y�H�V�W�P�H�Q�W�����*�'�3�����P�R�Q�H�\�����L�Q�I�O�D�W�L�R�Q���D�Q�G���W�K�H���E�D�O�D�Q�F�H���R�I���S�D�\�P�H�Q�W�V�����,�W���D�O�V�R���J�L�Y�H�V���V�W�X�G�H�Q�W�V��

�D�Q���H�[�S�R�V�X�U�H���R�I���P�D�F�U�R�H�F�R�Q�R�P�L�F���S�R�O�L�F�L�H�V���L�Q���W�K�H���,�6���/�0���I�U�D�P�H�Z�R�U�N�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R�� 

�x �X�Q�G�H�U�V�W�D�Q�G���E�D�V�L�F���F�R�Q�F�H�S�W�V���R�I���P�D�F�U�R�H�F�R�Q�R�P�L�F�V 

�x �L�Q�W�H�U�S�U�H�W���Y�D�U�L�R�X�V���P�H�D�V�X�U�H�V���R�I���1�D�W�L�R�Q�D�O���L�Q�F�R�P�H���D�F�F�R�X�Q�W�L�Q�J 

�x �H�[�S�O�D�L�Q���Y�D�U�L�R�X�V���S�U�L�Q�F�L�S�O�H�V���D�Q�G���W�K�H�R�U�L�H�V���R�I���H�P�S�O�R�\�P�H�Q�W 

�x know the Macroeconomic Policies, namely, Fiscal Policy & Monetary Policy  

�&�����������6�7�$�7�,�6�7�,�&�$�/���0�(�7�+�2�'�6���)�2�5���(�&�2�1�2�0�,�&�6���,���&�U�H�G�L�W���������� 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���L�V���D���F�R�X�U�V�H���R�Q���V�W�D�W�L�V�W�L�F�D�O���P�H�W�K�R�G�V���I�R�U���H�F�R�Q�R�P�L�F�V�����,�W���E�H�J�L�Q�V���Z�L�W�K���V�R�P�H���E�D�V�L�F���F�R�Q�F�H�S�W�V 

�D�Q�G���W�H�U�P�L�Q�R�O�R�J�\���W�K�D�W���D�U�H���I�X�Q�G�D�P�H�Q�W�D�O���W�R���V�W�D�W�L�V�W�L�F�D�O���D�Q�D�O�\�V�L�V���R�I���U�H�D�O���±�O�L�I�H���H�F�R�Q�R�P�L�F���S�U�R�E�O�H�P�V�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x know the concept of statistical data, their classification, tabulation and graphical and diagrammatic 

representation of statistical data.  

�x understand different descriptive statistical theories like, measures of central tendency, measures of 

dispersion, correlation and regression. 

�x develop competence in using indices for data analysis and its interpretation.  

�x get an elementary idea about theory of probability. 

�&�����������0�,�&�5�2�(�&�2�1�2�0�,�&�6���,�,���&�U�H�G�L�W���������� 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 
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�7�K�H���F�R�X�U�V�H���L�V���G�H�V�L�J�Q�H�G���W�R���S�U�R�Y�L�G�H���D���V�R�X�Q�G���W�U�D�L�Q�L�Q�J���L�Q���P�L�F�U�R�H�F�R�Q�R�P�L�F���W�K�H�R�U�\���W�R���I�R�U�P�D�O�O�\���D�Q�D�O�\�]�H���W�K�H���E�H�K�D�Y�L�R�X�U��

�R�I���L�Q�G�L�Y�L�G�X�D�O���D�J�H�Q�W�V���X�Q�G�H�U���F�R�P�S�H�W�L�W�L�Y�H���D�Q�G���Q�R�Q���F�R�P�S�H�W�L�W�L�Y�H���P�D�U�N�H�W���V�W�U�X�F�W�X�U�H�����I�D�F�W�R�U���S�U�L�F�L�Q�J���X�Q�G�H�U���G�L�I�I�H�U�H�Q�W��

�P�D�U�N�H�W���F�R�Q�G�L�W�L�R�Q�V�����J�H�Q�H�U�D�O���H�T�X�L�O�L�E�U�L�X�P���D�Q�D�O�\�V�L�V���D�Q�G���Z�H�O�I�D�U�H���H�F�R�Q�R�P�L�F�V�������6�L�Q�F�H���V�W�X�G�H�Q�W�V���D�U�H���D�O�U�H�D�G�\���I�D�P�L�O�L�D�U��

�Z�L�W�K�� �W�K�H�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �W�H�F�K�Q�L�T�X�H�V�� �L�Q�� �W�K�H�� �S�U�H�Y�L�R�X�V�� �V�H�P�H�V�W�H�U�V���� �P�D�W�K�H�P�D�W�L�F�D�O�� �W�R�R�O�V�� �D�U�H�� �X�V�H�G�� �W�R�� �I�D�F�L�O�L�W�D�W�H��

�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���E�D�V�L�F���F�R�Q�F�H�S�W�V���� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x understand different types of market structures prevailing in the world.  

�x analyse factor pricing and point out reasons for wage differential on social perspective.  

�x learn the practical relevance of general equilibrium analysis and welfare economics.  

�&�����������,�1�'�,�$�1���(�&�2�1�2�0�,�&���+�,�6�7�2�5�<���'�8�5�,�1�*���%�5�,�7�,�6�+���5�8�/�(���&�U�H�G�L�W���������� 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���F�R�X�U�V�H���D�Q�D�O�\�V�H�V���N�H�\���D�V�S�H�F�W�V���R�I���,�Q�G�L�D�Q���H�F�R�Q�R�P�L�F���G�H�Y�H�O�R�S�P�H�Q�W���G�X�U�L�Q�J���W�K�H���%�U�L�W�L�V�K���F�R�O�R�Q�L�D�O���U�X�O�H�����,�Q���G�R�L�Q�J��

�V�R�����L�W���L�Q�Y�H�V�W�L�J�D�W�H�V���W�K�H���S�O�D�F�H���R�I���W�K�H���,�Q�G�L�D�Q���H�F�R�Q�R�P�\���L�Q���W�K�H���Z�L�G�H�U���F�R�O�R�Q�L�D�O���F�R�Q�W�H�[�W�����D�Q�G���W�K�H���P�H�F�K�D�Q�L�V�P�V���W�K�D�W��

�O�L�Q�N�H�G���H�F�R�Q�R�P�L�F���G�H�Y�H�O�R�S�P�H�Q�W���L�Q���,�Q�G�L�D���W�R���W�K�H���F�R�P�S�X�O�V�L�R�Q�V���R�I���F�R�O�R�Q�L�D�O���U�X�O�H���� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R���F�R�P�S�U�H�K�H�Q�G 

�x �W�K�H���L�Q�W�U�L�F�D�F�L�H�V���R�I���,�Q�G�L�D�¶�V���H�F�R�Q�R�P�L�F�����S�R�O�L�W�L�F�D�O���D�Q�G���V�R�F�L�D�O���G�H�Y�H�O�R�S�P�H�Q�W�V���G�X�U�L�Q�J���W�K�H���%�U�L�W�L�V�K���H�U�D�� 

�x �H�Y�R�O�X�W�L�R�Q���R�I���L�Q�G�X�V�W�U�L�D�O���H�Q�W�U�H�S�U�H�Q�H�X�U�V�K�L�S���D�Q�G���P�R�Q�H�\���P�D�U�N�H�W���G�X�U�L�Q�J���W�K�H���%�U�L�W�L�V�K���U�X�O�H�� 

�&�����������0�$�7�+�(�0�$�7�,�&�$�/���0�(�7�+�2�'�6���)�2�5���(�&�2�1�2�0�,�&�6���,�,�����&�U�H�G�L�W���������� 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V�� �F�R�X�U�V�H�� �L�V�� �W�K�H�� �V�H�F�R�Q�G�� �S�D�U�W�� �R�I�� �D�� �F�R�P�S�X�O�V�R�U�\�� �W�Z�R���F�R�X�U�V�H�� �V�H�T�X�H�Q�F�H���� �7�K�H�� �R�E�M�H�F�W�L�Y�H�� �R�I�� �W�K�L�V�� �V�H�T�X�H�Q�F�H�� �L�V�� �W�R��

�W�U�D�Q�V�P�L�W���W�K�H���E�R�G�\���R�I���E�D�V�L�F���P�D�W�K�H�P�D�W�L�F�V���W�K�D�W���H�Q�D�E�O�H�V���W�K�H���V�W�X�G�\���R�I���H�F�R�Q�R�P�L�F���W�K�H�R�U�\���D�W���W�K�H���X�Q�G�H�U�J�U�D�G�X�D�W�H���O�H�Y�H�O����

�V�S�H�F�L�I�L�F�D�O�O�\���W�K�H���F�R�X�U�V�H�V���R�Q���P�L�F�U�R�H�F�R�Q�R�P�L�F���W�K�H�R�U�\�����P�D�F�U�R�H�F�R�Q�R�P�L�F���W�K�H�R�U�\�����V�W�D�W�L�V�W�L�F�V���D�Q�G���H�F�R�Q�R�P�H�W�U�L�F�V���V�H�W���R�X�W��

�L�Q���W�K�L�V���6�\�O�O�D�E�X�V�����,�Q���W�K�L�V���F�R�X�U�V�H�����S�D�U�W�L�F�X�O�D�U���H�F�R�Q�R�P�L�F���P�R�G�H�O�V���D�U�H���Q�R�W���W�K�H���H�Q�G�V�����E�X�W���W�K�H���P�H�D�Q�V���I�R�U���L�O�O�X�V�W�U�D�W�L�Q�J���W�K�H��

�P�H�W�K�R�G�� �R�I�� �D�S�S�O�\�L�Q�J�� �P�D�W�K�H�P�D�W�L�F�D�O�� �W�H�F�K�Q�L�T�X�H�V�� �W�R�� �H�F�R�Q�R�P�L�F�� �W�K�H�R�U�\�� �L�Q�� �J�H�Q�H�U�D�O�����7�K�H�� �O�H�Y�H�O�� �R�I�� �V�R�S�K�L�V�W�L�F�D�W�L�R�Q�� �D�W��

�Z�K�L�F�K���W�K�H���P�D�W�H�U�L�D�O���L�V���W�R���E�H���W�D�X�J�K�W���L�V���L�Q�G�L�F�D�W�H�G���E�\���W�K�H���F�R�Q�W�H�Q�W�V���R�I���W�K�H���S�U�H�V�F�U�L�E�H�G���W�H�[�W�E�R�R�N�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R�� 
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�x associate mathematical techniques like differential and difference equations, linear programming and 

game theory in economic models.  

�x �D�F�T�X�D�L�Q�W�H�G���Z�L�W�K���W�K�H���P�D�W�K�H�P�D�W�L�F�D�O���I�R�X�Q�G�D�W�L�R�Q�V���Q�H�F�H�V�V�D�U�\���I�R�U���I�X�U�W�K�H�U���V�W�X�G�\���R�I���D���Y�D�U�L�H�W�\���R�I���G�L�V�F�L�S�O�L�Q�H�V��

�L�Q�F�O�X�G�L�Q�J���S�R�V�W�J�U�D�G�X�D�W�H���H�F�R�Q�R�P�L�F�V�����V�W�D�W�L�V�W�L�F�V�����I�L�Q�D�Q�F�H���D�Q�G���G�D�W�D���D�Q�D�O�\�W�L�F�V�� 

�x �E�X�L�O�G���S�U�R�I�L�F�L�H�Q�F�\���L�Q���R�S�W�L�P�L�]�D�W�L�R�Q���W�H�F�K�Q�L�T�X�H�V���Z�K�L�F�K���Z�R�X�O�G���E�H���H�V�V�H�Q�W�L�D�O���L�Q���G�H�F�L�V�L�R�Q���P�D�N�L�Q�J���I�R�U��

�P�D�Q�D�J�H�U�V���D�Q�G���H�Q�W�U�H�S�U�H�Q�H�X�U�V�� 

�&�����������0�$�&�5�2�(�&�2�1�2�0�,�&�6���,�,���&�U�H�G�L�W���������� 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���F�R�X�U�V�H���L�V���G�H�V�L�J�Q�H�G���W�R���L�Q�W�U�R�G�X�F�H���D�G�Y�D�Q�F�H�G���W�R�S�L�F�V���L�Q���W�K�H���0�D�F�U�R�H�F�R�Q�R�P�L�F�V�����7�K�H���F�R�X�U�V�H���Z�L�O�O���I�R�F�X�V���R�Q���W�K�H��

�G�H�Y�H�O�R�S�P�H�Q�W���R�I���Y�D�U�L�R�X�V���V�F�K�R�R�O�V���R�I���W�K�R�X�J�K�W�V���L�Q���P�D�F�U�R�H�F�R�Q�R�P�L�F���W�K�H�R�U�\�����)�X�U�W�K�H�U���L�Q���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V��

�D�U�H�L�Q�W�U�R�G�X�F�H�G���W�R���O�R�Q�J���U�X�Q���L�V�V�X�H�V���O�L�N�H���J�U�R�Z�W�K�����W�H�F�K�Q�L�F�D�O���S�U�R�J�U�H�V�V�����H�F�R�Q�R�P�L�F�V���R�I���L�G�H�D�V���5�	�'�����L�Q�Q�R�Y�D�W�L�R�Q���D�Q�G��
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�x understand different consumption and investment theories  

�x infer the performances of expectations in unemployment and inflation.  

�x �F�R�P�E�L�Q�H���W�K�H�L�U���N�Q�R�Z�O�H�G�J�H���R�I���W�K�H���Z�R�U�N�L�Q�J���R�I���W�K�H���P�D�F�U�R���H�F�R�Q�R�P�\���Z�L�W�K���O�R�Q�J���U�X�Q���H�F�R�Q�R�P�L�F���S�K�H�Q�R�P�H�Q�D��
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�x explain the various phases of Business cycle.  
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�x get idea about the importance of agricultural development and industrial policy for economic 

development of India. 

�x understand the importance of external sector for economic development  
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�W�K�D�W���U�H�V�X�O�W�I�U�R�P���U�D�Q�G�R�P���V�D�P�S�O�L�Q�J�� 
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�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x learn different concepts associated with public economics 

�x understand the analysis of government taxation and expenditures  

�x grasp the notions of the public budget and debt.  

�&�������������,�1�7�(�5�1�$�7�,�2�1�$�/���(�&�2�1�2�0�,�&�6���&�U�H�G�L�W���������� 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���F�R�X�U�V�H���G�H�Y�H�O�R�S�V���D���V�\�V�W�H�P�D�W�L�F���H�[�S�R�V�L�W�L�R�Q���R�I���P�R�G�H�O�V���W�K�D�W���W�U�\���W�R���H�[�S�O�D�L�Q���W�K�H���F�R�P�S�R�V�L�W�L�R�Q�����G�L�U�H�F�W�L�R�Q���D�Q�G��

�F�R�Q�V�H�T�X�H�Q�F�H�V���R�I���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���W�U�D�G�H���D�Q�G���W�K�H���G�H�W�H�U�P�L�Q�D�Q�W�V���D�Q�G���H�I�I�H�F�W�V���R�I���W�U�D�G�H���S�R�O�L�F�\�����,�W���W�K�H�Q���E�X�L�O�G�V���R�Q���W�K�H��

�P�R�G�H�O�V���R�I���R�S�H�Q���H�F�R�Q�R�P�\���P�D�F�U�R�H�F�R�Q�R�P�L�F�V���G�H�Y�H�O�R�S�H�G���L�Q���F�R�X�U�V�H�V���I�R�F�X�V�L�Q�J���R�Q���Q�D�W�L�R�Q�D�O���S�R�O�L�F�L�H�V���D�V���Z�H�O�O���D�V��

�L�Q�W�H�U�Q�D�W�L�R�Q�D�O���P�R�Q�H�W�D�U�\���V�\�V�W�H�P�V�����$�O�W�K�R�X�J�K���W�K�H���F�R�X�U�V�H���L�V���E�D�V�H�G���R�Q���D�E�V�W�U�D�F�W���W�K�H�R�U�H�W�L�F�D�O���P�R�G�H�O�V�����V�W�X�G�H�Q�W�V���Z�L�O�O��

�D�O�V�R���E�H���H�[�S�R�V�H�G���W�R���U�H�D�O���Z�R�U�O�G���H�[�D�P�S�O�H�V���D�Q�G���F�D�V�H���V�W�X�G�L�H�V�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x understand the concepts and theories of international trade.  

�x identify the principles that govern the free flow of goods and services at the international level.  

�x learn the major components of the balance of payment of a country  

�x analyse the functions of international economic institutions.  
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�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���F�R�X�U�V�H���I�R�F�X�V�H�V���R�Q���H�F�R�Q�R�P�L�F���F�D�X�V�H�V���R�I���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���S�U�R�E�O�H�P�V���� �,�Q���S�D�U�W�L�F�X�O�D�U�����H�F�R�Q�R�P�L�F���S�U�L�Q�F�L�S�O�H�V���D�U�H��

�D�S�S�O�L�H�G���W�R���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���T�X�H�V�W�L�R�Q�V���D�Q�G���W�K�H�L�U���P�D�Q�D�J�H�P�H�Q�W���W�K�U�R�X�J�K���Y�D�U�L�R�X�V���H�F�R�Q�R�P�L�F���L�Q�V�W�L�W�X�W�L�R�Q�V�����H�F�R�Q�R�P�L�F��

�L�Q�F�H�Q�W�L�Y�H�V���D�Q�G���R�W�K�H�U���L�Q�V�W�U�X�P�H�Q�W�V���D�Q�G���S�R�O�L�F�L�H�V�����(�F�R�Q�R�P�L�F 

�L�P�S�O�L�F�D�W�L�R�Q�V�� �R�I�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�R�O�L�F�\�� �D�U�H�� �D�O�V�R�� �D�G�G�U�H�V�V�H�G�� �D�V�� �Z�H�O�O�� �D�V�� �Y�D�O�X�D�W�L�R�Q�� �R�I�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �T�X�D�O�L�W�\����

�T�X�D�Q�W�L�I�L�F�D�W�L�R�Q���R�I���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���G�D�P�D�J�H�V�����W�R�R�O�V���I�R�U���H�Y�D�O�X�D�W�L�R�Q���R�I���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���S�U�R�M�H�F�W�V���V�X�F�K���D�V���F�R�V�W���E�H�Q�H�I�L�W��

�D�Q�D�O�\�V�L�V�� �D�Q�G�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�P�S�D�F�W�� �D�V�V�H�V�V�P�H�Q�W�V���� �,�Q�G�L�D�Q�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�V�V�X�H�V�� �D�Q�G�� �O�H�J�L�V�O�D�W�L�R�Q�� �D�U�H�� �D�O�V�R��

�G�L�V�F�X�V�V�H�G�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x have a detailed understanding of the discipline of environmental economics, including its key principles 

and methods.  

�x describe the basics of environmental and energy economics.  

�x be able to use economic techniques to analyze environmental problems and to assess environmental 

policies.  

�x illustrate the details of environmental policies in India.  
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�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���F�R�X�U�V�H���S�U�R�Y�L�G�H�V���D���F�R�P�S�U�H�K�H�Q�V�L�Y�H���L�Q�W�U�R�G�X�F�W�L�R�Q���W�R���E�D�V�L�F���H�F�R�Q�R�P�H�W�U�L�F���F�R�Q�F�H�S�W�V���D�Q�G 

�W�H�F�K�Q�L�T�X�H�V�����,�W���F�R�Y�H�U�V���V�W�D�W�L�V�W�L�F�D�O���F�R�Q�F�H�S�W�V���R�I���K�\�S�R�W�K�H�V�L�V���W�H�V�W�L�Q�J�����H�V�W�L�P�D�W�L�R�Q���D�Q�G���G�L�D�J�Q�R�V�W�L�F���W�H�V�W�L�Q�J���R�I���V�L�P�S�O�H��

�U�H�J�U�H�V�V�L�R�Q���P�R�G�H�O�V�����7�K�H���F�R�X�U�V�H���D�O�V�R���F�R�Y�H�U�V���W�K�H���F�R�Q�V�H�T�X�H�Q�F�H�V���R�I���D�Q�G���W�H�V�W�V���I�R�U���P�L�V�V�S�H�F�L�I�L�F�D�W�L�R�Q���R�I���U�H�J�U�H�V�V�L�R�Q��

�P�R�G�H�O�V�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x �D�F�T�X�L�U�H���D���S�U�H�O�L�P�L�Q�D�U�\���L�G�H�D���D�E�R�X�W���W�K�H���Q�D�W�X�U�H���D�Q�G���V�F�R�S�H���R�I���H�F�R�Q�R�P�H�W�U�L�F�V�� 

�x �X�Q�G�H�U�V�W�D�Q�G���W�Z�R���Y�D�U�L�D�E�O�H���&�/�5�0���P�R�G�H�O�� 

�x �H�V�W�L�P�D�W�H���O�L�Q�H�D�U���P�R�G�H�O�V���X�V�L�Q�J���R�U�G�L�Q�D�U�\���O�H�D�V�W���V�T�X�D�U�H�V���D�Q�G���P�D�N�H�L�Q�I�H�U�H�Q�F�H�V���D�E�R�X�W���S�R�S�X�O�D�W�L�R�Q���S�D�U�D�P�H�W�H�U�V�� 
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�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

�7�K�L�V���F�R�X�U�V�H���H�[�S�R�V�H�V���V�W�X�G�H�Q�W�V���W�R���W�K�H���W�K�H�R�U�\���D�Q�G���I�X�Q�F�W�L�R�Q�L�Q�J���R�I���W�K�H���E�D�Q�N�L�Q�J���V�H�F�W�R�U���R�I���D�Q���H�F�R�Q�R�P�\�����,�W���K�L�J�K�O�L�J�K�W�V��

�W�K�H���R�U�J�D�Q�L�]�D�W�L�R�Q�����V�W�U�X�F�W�X�U�H���D�Q�G���U�R�O�H���R�I���P�R�Q�H�\���P�D�U�N�H�W���D�Q�G���L�Q�V�W�L�W�X�W�L�R�Q�V�����,�W���D�O�V�R���G�L�V�F�X�V�V�H�V���L�Q�W�H�U�H�V�W���U�D�W�H�V�����P�R�Q�H�W�D�U�\��

�P�D�Q�D�J�H�P�H�Q�W���D�Q�G�L�Q�V�W�U�X�P�H�Q�W�V���R�I���P�R�Q�H�W�D�U�\���F�R�Q�W�U�R�O�����)�L�Q�D�Q�F�L�D�O���D�Q�G���E�D�Q�N�L�Q�J���V�H�F�W�R�U���U�H�I�R�U�P�V���D�Q�G���P�R�Q�H�W�D�U�\�S�R�O�L�F�\��

�Z�L�W�K���V�S�H�F�L�D�O���U�H�I�H�U�H�Q�F�H���W�R���,�Q�G�L�D���D�U�H���D�O�V�R���F�R�Y�H�U�H�G�� 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x understand about the functions of money and measures of money supply. 

�x get an in-depth knowledge about the functions of central bank and commercial banks in an economy. 

�x know various monetary policies and the banking sector reforms in India after independence. 

DSE(1-B): FINANCIAL ECONOMICS(Credit: 06) 

�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 

This course would enable students to acquaint with the basic principles of financial economics. The financial 

system, banking and non-banking financial institutions, financial services and operation activity are covered. It 

should provide an understanding of financial institutions, various operations of capital market and their regulatory 

framework. Also, this course provides an idea about the valuation of financial securities and detailed understanding 

of the functions of the Multinational corporations. 

�&�R�X�U�V�H���/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�2�Q���V�X�F�F�H�V�V�I�X�O���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���F�R�X�U�V�H���V�W�X�G�H�Q�W�V���Z�R�X�O�G���E�H���D�E�O�H���W�R 

�x have an insight of the basic theoretical framework of the financial system.  

�x know about evolution of NBFCs, its regulatory frameworks and markets.  

�x explore the various operations of capital market and their regulatory framework  

�x learn how to value different financial instruments in practice. 

�x understand  different elements of International finance. 
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�&�R�X�U�V�H���2�E�M�H�F�W�L�Y�H 
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�x get a thorough knowledge about the various mathematical concepts related with algebra and 

analytical geometry. 

�x execute complicated real life economics problems using mathematical tools learned from this course.  
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�x know the concept of statistical data, their classification, tabulation and  graphical and diagrammatic 

representation of statistical data.  

�x understand different descriptive statistical theories like, measures of central tendency, measures of 

dispersion, correlation and regression. 

�x use of time series analysis tools and techniques in decision-making process.  
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�x develop ideas of the basic characteristics of Indian economy and its potential.  
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�x understand agriculture as the foundation of economic growth and development; analyze the progress and 

changing nature of agricultural sector and its contribution to the economy as a whole.  

�x acquire knowledge about land reforms in India. 
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B.A. (Hons.)Geography Core Course (CC) 

           Semester-I 

CC-I (Geomorphology) 

(Credit:6, Theory- 6, Practical-0) 

Learning Outcomes 
 

�x This course helps to nurture the basic concepts ofGeomorphologyandPhysical Geography 
�x Thismodulealsohelpstobuildastrongfoundation especially about the classical theoriesrelated to 

diastrophism, mountain building andcycleoferosion 
�x The students develop an understanding about 

theunderlyingstructuresandtheirtopographicexpressionwhichhelpsthemtogainpracticalknowledgerelate
dtoavailabilityofvariedmineralresource 

�x Thispaperalsogivesideasabouttheprocessesoflandsculpturingbydifferentexogeneticagents 
 

 
Broad Content 
 

�ƒ �%�D�V�L�F���L�G�H�D�V���R�I���*�H�R�P�R�U�S�K�R�O�R�J�\ 
�ƒ �7�K�H���F�R�Q�V�W�L�W�X�W�L�R�Q���R�I���(�D�U�W�K�¶�V���L�Q�W�H�U�L�R�U 
�ƒ �&�R�Q�F�H�S�W���R�I���(�D�U�W�K�¶�V���0�R�Y�H�P�H�Q�W�����'�L�D�V�W�U�R�S�K�L�V�P���D�Q�G���0�R�X�Q�W�D�L�Q���%�X�L�O�G�L�Q�J 
�ƒ �*�H�R�P�R�U�S�K�L�F���3�U�R�F�H�V�V�H�V 
�ƒ �(�Y�R�O�X�W�L�R�Q���R�I���/�D�Q�G�I�R�U�P�V 

   

             Semester-I 

CC-II  

(CartographicTechniques andIdentification ofsamples ofRocks andMinerals) 

(Credit: 6, Theory- 0, Practical-6) 

 

 

Learning Outcomes 

 
�x �7�K�H���W�R�S�L�F���µ�6�F�D�O�H�¶���K�H�O�S�V���W�K�H���V�W�X�G�H�Q�W�V���W�R���O�H�D�U�Q���D�E�R�X�W���W�K�H���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���V�F�D�O�H�V���D�Q�G���W�K�H���D�E�L�O�L�W�\���W�R���G�H�Y�H�O�R�S��

the skill of finer measurement. This also enables them to read maps. 
�x  �7�K�H���W�R�S�L�F���µ�3�U�R�M�H�F�W�L�R�Q�¶���G�H�D�O�V���Z�L�W�K���W�K�H���G�U�D�Z�L�Q�J���R�I���J�U�D�W�L�F�X�O�H�V���Z�K�L�F�K���K�H�O�S���W�K�H�P���W�R���X�Q�G�H�U�V�W�D�Q�G���D�E�R�X�W���W�K�H��

cardinal positions of places and conversion of 3-D spheres to 2-D planes. 
�x The students uses different statistical data and learns to represent them using proper cartographic 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ï�ì 
 

 

 

�' �K�s���Z�E�D���E�d���K�&���t ��� �̂d�������E�' ���> 
�2�I�I�L�F�H���R�I���W�K�H���3�U�L�Q�F�L�S�D�O�� 

�$�&�+�$�5�<�$���%�5�2�-�( �1�' �5�$���1�$�7�+���6�( �$�/ ���&�2�/ �/ �( �* �( �� 
���K�K���,�������,���Z���t�ó�ï�ò�í�ì�í 

�W�Z�W���ì�ï�ñ�ô�î���î�î�ò�í�í�î 
�t�����•�]�š���W���Z�©�‰�•�W�l�l�����v�•�����o���}�o�o���P���X�����X�]�v 

techniques 

�x Identificationofthesamplesofrocksandmineralsand their megascopic study enables thestudents to have a 
practical knowledge in thisfield. They will be able to identify the 
differentrocksinthefieldandtheirprocess offormation. 

 

 
Broad Content 

�ƒ �6�F�D�O�H�V 
�ƒ �0�D�S���3�U�R�M�H�F�W�L�R�Q�V 
�ƒ �3�U�H�V�H�Q�W�D�W�L�R�Q���R�I���'�D�W�D���8�V�L�Q�J���'�L�I�I�H�U�H�Q�W���&�D�U�W�R�J�U�D�S�K�L�F���7�H�F�K�Q�L�T�X�H�V 
�ƒ �,�G�H�Q�W�L�I�L�F�D�W�L�R�Q���R�I���W�K�H���V�D�P�S�O�H�V���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J���5�R�F�N�V���D�Q�G���0�L�Q�H�U�D�O�V�����0�H�J�D�V�F�R�S�L�F���6�W�X�G�\�� 

 
 

             Semester-II  
�&�&�����,�,�,�����+�X�P�D�Q���*�H�R�J�U�D�S�K�\�� 

(Credit: 6, Theory- 6, Practical-0) 

 

Learning Outcomes 

 
�x This paper contains topics like culture, Race, Religion, Language and different Societal processes  

which  help students to understand the people, their cultural and ethnic diversity, society and their process 
of development in different parts of the world including India 
�x This unit focuses on population and its various characteristics like growth, distribution, composition 
and population resource relationship which help students to get a clear idea about the human resources of  
world as well as in India 
�x This unit helps students to understand the nature and type of rural and urban settlement in different 

parts of the world as well as the theory of the settlement development and function of 
differentsettlementunits 

 
Broad Content 

�ƒ �+�X�P�D�Q���*�H�R�J�U�D�S�K�\�����'�H�I�L�Q�L�W�L�R�Q���D�Q�G���0�D�M�R�U���(�O�H�P�H�Q�W�V�� 
�ƒ �&�X�O�W�X�U�H���D�Q�G���6�R�F�L�H�W�\ 
�ƒ �3�R�S�X�O�D�W�L�R�Q 
�ƒ �6�H�W�W�O�H�P�H�Q�W�V 

Semester-II  
�&�&�����,�9 

���6�W�D�W�L�V�W�L�F�V�����7�R�S�R�J�U�D�S�K�L�F�D�O���0�D�S���,�Q�W�H�U�S�U�H�W�D�W�L�R�Q���	���$�Q�D�O�\�V�L�V���R�I���*�H�R�O�R�J�L�F�D�O���0�D�S�V�� 
���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 

 
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 
 

�x Students learn various statistical techniques in this paper which is used for analysis of spatial data 
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�í�ï�í 
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and to interpret the possible outcome of geographic phenomena. 
�x Students develop the skill of analysis and interpretation of SOI Topographical Maps which help 

them to identify various physical and cultural features and to explore the relationship between them 
�x Drawing and interpretation of Geological Maps help students to understand about rock stratigraphy, 

geological time scale and the relationship of topography and underlying geological structure. 

 

 
Broad Content 
 

�ƒ �6�W�D�W�L�V�W�L�F�D�O���0�H�W�K�R�G�V���L�Q���*�H�R�J�U�D�S�K�\�� 
�¾ �'�H�V�F�U�L�S�W�L�Y�H���6�W�D�W�L�V�W�L�F�V 
�¾ �$�S�S�O�L�H�G���6�W�D�W�L�V�W�L�F�V 
�ƒ �$�Q�D�O�\�V�L�V���D�Q�G���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���6���2���,�����0�D�S�V���R�I���3�O�D�W�H�D�X���D�U�H�D���X�Q�G�H�U���W�K�H���I�R�O�O�R�Z�L�Q�J���K�H�D�G�V 
�ƒ �'�U�D�Z�L�Q�J���R�I���*�H�R�O�R�J�L�F�D�O���V�H�F�W�L�R�Q�V���D�Q�G���,�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���*�H�R�O�R�J�L�F�D�O���0�D�S 

 

Semester-III  
�&�&�����9�����&�O�L�P�D�W�R�O�R�J�\�� 

���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 
 

�x This paper will give a broad idea about atmosphere and various atmospheric processes which are 
responsible for daily weather and average climate. 

�x Students will understand the latitudinal variation of temperature and its factors, green house effect 
and global warming and mechanism of heat balance of the planet. 

�x Students will also be able to understand about high pressure and low pressure, circulation of wind, 
origin of monsoon, tropical and temperate cyclone and their areas of origin and affected areas. 

�x Students will understand different forms of precipitation and mechanism of rainfall in tropical and 
temperate region. 

 
Broad Content 

�ƒ �&�R�P�S�R�V�L�W�L�R�Q���D�Q�G���V�W�U�X�F�W�X�U�H���R�I���W�K�H���D�W�P�R�V�S�K�H�U�H�� 
�ƒ �+�H�D�W���E�X�G�J�H�W���R�I���W�K�H���H�D�U�W�K�����/�D�W�L�W�X�G�L�Q�D�O���D�Q�G���V�H�D�V�R�Q�D�O���Y�D�U�L�D�W�L�R�Q���R�I���,�Q�V�R�O�D�W�L�R�Q�����'�L�V�W�U�L�E�X�W�L�R�Q���R�I�W�H�P�S�H�U�D�W�X�U�H����

�,�Q�Y�H�U�V�L�R�Q���R�I���7�H�P�S�H�U�D�W�X�U�H�����*�U�H�H�Q�K�R�X�V�H���J�D�V�H�V���D�Q�G���J�O�R�E�D�O���Z�D�U�P�L�Q�J�� 
�ƒ �$�W�P�R�V�S�K�H�U�L�F���S�U�H�V�V�X�U�H���D�Q�G���J�H�Q�H�U�D�O���F�L�U�F�X�O�D�W�L�R�Q���R�I���Z�L�Q�G�V�� 
�ƒ �0�R�Q�V�R�R�Q�V�����-�H�W���V�W�U�H�D�P�V�����(�O���1�L�Q�R�����/�D���1�L�Q�D�����(�1�6�2�����$�L�U���P�D�V�V�H�V���D�Q�G���)�U�R�Q�W�V�� 
�ƒ �7�H�P�S�H�U�D�W�H���D�Q�G���7�U�R�S�L�F�D�O���F�\�F�O�R�Q�H�V�� 
�ƒ �+�X�P�L�G�L�W�\�����&�R�Q�G�H�Q�V�D�W�L�R�Q���D�Q�G���3�U�H�F�L�S�L�W�D�W�L�R�Q�� 
�ƒ Koppen's and Thornthwaite's scheme of classification; Climate change 

 
 

Semester-III  
�&�&�����9�,�����6�R�L�O���*�H�R�J�U�D�S�K�\���D�Q�G���%�L�R�J�H�R�J�U�D�S�K�\�� 

���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 
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Learning Outcomes 

 
�x This paper gives complete understanding of soil formation processes, factors, development of soil 
profiles, properties of soil as well as genetic classification of soil which help students to gain complete 
knowledge about this important natural resource. 
�x This paper also covers important topics like ecosystem, biogeochemical cycle, biome, and 
biodiversity which help students to understand about the natural habitat of the world, process of species 
formation and the importance of biodiversityconservation. 

 

Course Content 
�ƒ �6�R�L�O���*�H�R�J�U�D�S�K�\ 
�¾ �)�D�F�W�R�U�V���D�Q�G���3�U�R�F�H�V�V�H�V���R�I���V�R�L�O���I�R�U�P�D�W�L�R�Q�� 
�¾ �'�H�Y�H�O�R�S�P�H�Q�W���R�I���D�Q���L�G�H�D�O�L�]�H�G���V�R�L�O���S�U�R�I�L�O�H���� 
�¾ �3�K�\�V�L�F�D�O���D�Q�G���&�K�H�P�L�F�D�O���S�U�R�S�H�U�W�L�H�V���D�Q�G���*�H�Q�H�W�L�F���&�O�D�V�V�L�I�L�F�D�W�L�R�Q���R�I���6�R�L�O 
�ƒ �%�L�R���*�H�R�J�U�D�S�K�\ 
�¾ �6�R�P�H���&�R�Q�F�H�S�W�V 
�¾ �(�F�R�V�\�V�W�H�P 
�¾ �%�L�R���J�H�R���F�K�H�P�L�F�D�O���F�\�F�O�H�V 
�¾ �&�R�Q�F�H�S�W���R�I���%�L�R�P�H�����(�F�R�W�R�Q�H���D�Q�G���&�R�P�P�X�Q�L�W�\�����H�W�F�� 

 

Semester-III  
�&�&���9�,�,���6�W�D�W�L�V�W�L�F�D�O���0�H�W�K�R�G�V���L�Q���*�H�R�J�U�D�S�K�\���D�Q�G���0�H�W�H�R�U�R�O�R�J�L�F�D�O���'�D�W�D���,�Q�W�H�U�S�U�H�W�D�W�L�R�Q�� 

���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 
 
 
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 
 

�x Applied statistical techniques help students to understand the relationship among the variables and 
to find out inequality in distribution 

�x Techniques of Thematic Mapping given in this paper help students to measure the functions of cities, 
to understand accessibility of road and zone of concentration 

�x Meteorological data interpretation helps students to gain knowledge about the daily weather and 
climatic elements as well as the methods of their representation. This also help students to find out 
various climatic types and their characteristics. 

 
 
Broad Content 

 

�ƒ Statistical Methods in Geography  

�¾ Applied Statistics:Measures of Dispersion: Range, Mean Deviation, Quartile Deviation, Standard 
Deviation, Coefficient of variation and Variance  

�¾ Simple Bi-variate Analysis: Fitting of Regression Trend Line by Least Square Method; Residual 
Mapping  
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�¾ Rank Co-�U�H�O�D�W�L�R�Q�����6�S�H�D�U�P�D�Q�¶�V���0�H�W�K�R�G�����D�Q�G���3�U�R�G�X�F�W���0�R�P�H�Q�W���&�R-�U�H�O�D�W�L�R�Q�����3�H�D�U�V�R�Q�¶�V���0�H�W�K�R�G�� 

�¾ �0�H�D�V�X�U�H�V���R�I���,�Q�H�T�X�D�O�L�W�L�H�V�����/�R�U�H�Q�]���&�X�U�Y�H���D�Q�G���*�L�Q�L�¶�V���&�R-efficient (1)  

�ƒ Techniques of Thematic Mapping  

�ƒ Meteorological Data Interpretation 
 

�6�H�P�H�V�W�H�U���,�9 
�&�&���9�,�,�,�����*�H�R�J�U�D�S�K�L�F�D�O���7�K�R�X�J�K�W�� 
���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 

 
 
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 
 

�x This paper helps students to understand the origin and evolution of the subject Geography as a spatial 
science 

�x This paper also focuses on the major themes of Geography like determinism and possibilism, 
positivism, pragmatism, regional and systematic approach, quantitative revolution and radicalism 
which are the philosophical bases of the discipline. 
 

Broad Content 
 

�ƒ Origin and evolution of Geographical Thinking 
�ƒ Debates: Environmental Determinism vs Possibilism, Positivism vs Humanism, Systematic vs 

Regional, Ideographic vs Nomothetic  
�ƒ Trends: Quantitative Revolution and its Impact, Systems Approach, Radicalism, Man- environment 

relationship 

 
�6�H�P�H�V�W�H�U���,�9 

�&�&���,�;�����(�F�R�Q�R�P�L�F���D�Q�G���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���*�H�R�J�U�D�S�K�\�� 
���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 

 
�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�x The unit Economic Geography gives students proper understanding about various economic 
activities 
Students also learn theories explaining real life situations for the location of agricultural and 
industrial units Students also gain knowledge about some modern economic zones like SEZ, EEZ, 
TP and Industrial Regions 

�x This paper also covers important topics like biome and biodiversity which help students to 
understand about the natural habitat of the world 

�x Students understand about current Environmental problems of the world and the initiatives taken by 
various nations to solve these problems through international treaty. 

 
 
Broad Content 
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�ƒ �(�F�R�Q�R�P�L�F���*�H�R�J�U�D�S�K�\ 

�¾ Economic Activities: Concept and classification 

�¾ Factors affecting location of economic activity  

�¾  Some concepts: Special Economic Zone, Exclusive Economic Zone, Technological Parks, Industrial 
regions in India.  

�ƒ Environmental Geography 

�¾ Concept and components of Environment: 

�¾  Physical Environmentand Socio-cultural Environment  

�¾ Environmental Geography: Definition and its relevance  

�¾ Man-Environment Relationship 

�¾ Environmental Programmes in the World 
 
 

�6�H�P�H�V�W�H�U���,�9 
�&�&���;�����5�H�P�R�W�H���6�H�Q�V�L�Q�J���D�Q�G���6�X�U�Y�H�\�L�Q�J�� 
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�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 
 

�x Remote Sensing is the modern technique to acquire geographical information in exsitu conditions 
which is also very much essential for  development of spatial science 

�x  Students learn the theoretical background about the process of collection of Remotely Sensed data, 
its  resolutions, sensors and applications  in various sectors 

�x Students learn the three types of data collections i.e. Satellite, Areal and Ground based Remote 
Sensing 

�x Students learn various techniques of surveying and leveling using instruments like Prismatic 
Compass and Dumpy Level which are used for preparation of contour plans and measurement of 
bearings. 

 
 
Broad Content 

�ƒ Remote Sensing  

�¾ Definition,  scope, development and types of remote sensing, etc. 

�¾ Aerial photograph: types, scale and features identification by Mirror Stereoscope 

�¾ Satellite imagery 

�ƒ Surveying 

�¾ Concept of surveying  

�¾ Open and Closed Traverse Survey by Prismatic Compass  

�¾ Preparation of Contour Plan byDumpy Level 
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�x Students learn about the concept of Region and regionalization, Hierarchy of Regions, Definition, 
Principles and types of Regional Planning. 

�x In Transport Geography, the students study the evolution of transport network, spatial analysis of 
transport network, different existing models and issues related to urban and rural transportation. 
 
 

Broad Content 
�ƒ Regional Planning 
�¾ Region: Definition; Types and Characteristics  
�¾ Schemes of Regionalization in India 
�¾ Regional Planning: Definition; Basic Principles; Types of Planning  
�ƒ Transport Geography 
�¾ Introduction of Transportation: Nature and Scope 
�¾  Historical Development of Transport Geography 
�¾  Models and Importance of Transportation  
�¾ Structural Analysis of Transport Network 
�¾  Transport Problems: Problems of Urban and Rural Transport  
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Learning Outcomes 
�x In this paper, the students, learn representation of geographical data using MS-Excel software 
�x In Geographical Information System (GIS), the Students learn theoretical aspects such as 

components, application of GIS, vector and raster data model, data base management systems as 
well as practical aspects like preparation of GIS data base, digital map making, etc by using QGIS 
software 

�x They also learn to prepare land use and landcover map using Remote Sensing data. 
�x In this paper students learn the basics of GPS aswellasuseofGPSinstrumentstorecordGeographical 

Coordinates 

 
Broad Content 

�ƒ Computer Application in Geography 

�¾  Demographic data, Weather and Climatic data and Socio-economic data processing and Thematic 
Diagrams using Basic Calculations and interpretation using by MS�± Excel 
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�ƒ Geographical Information System 

�¾ Definition, evolution, components of GIS: Components of GIS;  

�¾ Geographical data: types and characteristics;  

�¾ Applications of GIS  

�¾ Digital representation of geographical data: database management systems, raster and vector models 

�¾ GIS Data Analysis: Input; Geo-Referencing, Editing, Output and Query and Overlays by QGIS 
Software  

�¾ Application of Remote Sensing: Land Use Land Cover by QGIS Software  

�ƒ Global Positioning System  
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�x Our country has rich and varied endowments in every respect, this paper facilitates the students to 
gain knowledge about the Physical, Cultural, Social, Economic, Political and Demographic aspects 
of our country. 

 
Broad Content 

�ƒ Physical: Structure, relief, soil, vegetation, climate (characteristics and classification)  
�ƒ Economic: Agricultural & Industrial Regionalization  
�ƒ Social: Social regions of India (regions of attraction & isolation) 
�ƒ Political: Geo-political importance of India  
�ƒ Geographical account of some type regions of India: The Ganga Plain (Upper, Middle and Lower), 

Marusthali and Chotonagpur Region 
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�/�H�D�U�Q�L�Q�J���2�X�W�F�R�P�H�V 

�x This paper is application oriented wherein it entails ground study of any rural or urban unit focusing 
on to its problems. This paper paves the foundation of Research work including collection of data, 
preparation of questionnaire, survey work, tabulation, presentation and analysis of data and finally 
report writing. 

 
Broad Content 

�ƒ �3�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �D�� �)�L�H�O�G�� �5�H�S�R�U�W�� �L�Q�F�O�X�G�L�Q�J�� �S�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �4�X�H�V�W�L�R�Q�Q�D�L�U�H���6�F�K�H�G�X�O�H�� �D�Q�G�� �G�D�W�D�� �&�R�O�O�H�F�W�L�R�Q��
�I�U�R�P���W�K�H���I�L�H�O�G�� 
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B.A. (Hons.) Geography Discipline Specific Elective Course (DSE) 

        Semester V 

                               DSE I: A1 (Urban Geography) 
���&�U�H�G�L�W�����������7�K�H�R�U�\�����������3�U�D�F�W�L�F�D�O������ 

Learning Outcomes 
�x Study of Urban Geography students complete understanding of patterns of urbanization in the world 

as well as in India 
�x Students learn to classify towns and cities and also get idea about the morphology of the cities as 

well as they get clear idea about concepts like Primate City, CBD, Rank Size Rule, Metropolis, 
Megalopolis, Ecumenopolis, etc. 

�x Students also get clear idea about various urbanissuesin thispaper. 

 
Broad Content 

�ƒ Urban Geography: Introduction, nature and scope  

�ƒ Process of Urbanisation: Patterns of Urbanisation in the world with special reference to India  

�ƒ Functional classification of town and cities and Theories of Urban Morphology ���%�X�U�J�H�V�¶�V�����+�R�\�W�¶�V��
�	���+�D�U�U�L�V���D�Q�G���8�O�O�P�D�Q�¶�V���W�K�H�R�U�\�� 

�ƒ Urban Issues: problems of housing, slums, civic amenities  

�ƒ Some Concepts: Primate City, CBD, Rank Size Rule, Metropolis, Megalopolis, Ecumenopolis, 
Metropolitan Regions, Satellite Town 

 

Semester V 

DSE I: Group A2 (Population Geography) 

         (Credit: 6, Theory- 6, Practical-0) 

Learning Outcomes 
�x Population Geography give students clear about the spatial and temporal changes in population size, 

composition, structure etc. 
�x The important concepts related to Fertility, Mortality and Migration throws light to the dynamic 

nature of demographic studies. 

�x Theoriesconcerningpopulationgrowthandmigrationare alsotaughtinthis section. 

 
Broad Content 

�ƒ Nature and Scope of Population Geography &Sources of Data with special reference to India.  

�ƒ Population Dynamics and Composition 

�¾ Spatial and temporal changes in the size 

�¾  Composition and distribution of Population 
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�¾ Population Structure: Age-Sex Specific; Population Composition: Economic and Ethnic (in India).  

�ƒ Demographic Attributes 

�¾ Fertility, Mortality and Migration 

�¾ Concepts of ageing 

�¾ Stationary and Stable population 

�ƒ Theories of Population Growth and Migration 

 

Semester V 

DSE 2: Group A3 (Cartography) 

(Credit: 6, Theory- 6, Practical-0) 

Learning Outcomes 
�x Students learn the idea of generating map 
�x Learn to calculate distance and angular distance between two places on earth 

�x Learnabout vertical leveling andsurveying. 

 
Broad Content 

�ƒ History, Nature and Scope of Cartography 

�ƒ Map Projections 

�ƒ Principles and Method of the following Surveying: Method of Triangulation for Determination of 
height and distance by Transit Theodolite (same vertical plane)  

�ƒ Choropleth Map 

 

          Semester V 

DSE 2: Group A4 (Fluvial Geomorphology) 

(Credit: 6, Theory- 6, Practical-0) 

Learning Outcomes 
�x Students learn about the different types of fluvial landforms, their origin & their spatio- 
�x Geomorphic significance They also learn about morphometric techniques which help in better  

understanding of landforms 

�x Students also get the idea of different Channelpatterns,theirformations&Significance. 

 
Broad Content 

�ƒ Scope and Content of Fluvial Geomorphology and Flow Velocity (Factors and measurement 
velocity and water discharge) 

�ƒ Fluvial Processes(Erosional and Depositional) and Landform Development. 

�ƒ Channel Patterns: Straight channel, braided channel,meandering channel and floodplain 
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channels.  

�ƒ River Profiles: longitudinal and transverse. 

�ƒ Drainage Basin Morphometry: Definition, Function and Characteristics of drainage basin & 
morphometric units (Areal, Linear, and Relief Units) 

 

               Semester VI 

DSE 3: Group B1 (RegionalPlanning) 

   (Credit: 6, Theory- 6, Practical-0) 

Learning Outcomes 
�x Apart from the basic concept building regarding Regional Planning as Discipline Specific Elective 

Course the concepts like Urban Primacy, Rural-Urban Continuum, Megacity, Metropolis, 
Metropolitan Region, Metropolitan Area, Megalopolis, Conurbation, Ecumenopolis etc. are included 
here. 

�x �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�\�� �D�O�V�R���O�H�D�U�Q���W�K�H�R�U�L�H�V���R�I���3�H�U�U�R�X�[�¶�V���*�U�R�Z�W�K���3�R�O�H�����0�\�U�G�D�O�¶�V���&�X�P�X�O�D�W�L�Y�H���&�D�X�V�D�W�L�R�Q����
�5�R�V�W�R�Z�¶�V���V�W�D�J�H�V���R�I���H�F�R�Q�R�P�L�F���J�U�R�Z�W�K�� 

�x Rural Development Programmes are also studied whereby the students get to know about the process 
of development disseminated from the centre to the block levels. 

 
Broad Content 

�ƒ Region: Definition; Types, Hierarchy of Planning regions (Macro, Meso, Micro) and Delineation of 
Regions.  

�ƒ Schemes of Regionalization in India 

�ƒ Regional Planning: Definition; Basic Principles; Types of Planning.  

�ƒ Metropolis and Metropolitan Concept 

�ƒ Theories of Economic Growth���� �0�\�U�G�D�O�¶�V�� �&�X�P�X�O�D�W�L�Y�H�� �&�D�X�V�D�W�L�R�Q���� �5�R�V�W�R�Z�¶�V�� �6�W�D�J�H�V�� �R�I�� �(�F�R�Q�R�P�L�F��
�*�U�R�Z�W�K���D�Q�G���3�H�U�U�R�X�[�¶�V���*�U�R�Z�W�K���3�R�O�H���W�K�H�R�U�\���� 

�ƒ Rural Development Programmes. 

 

     Semester VI 

DSE 3: Group B2 (Agricultural Geography) 

(Credit: 6, Theory- 6, Practical-0) 

Learning Outcomes 

 
�x This branch of study helps the students to develop a clear concept regarding Land use and Landcover. 

Since our subject has a spatial connotation, this is very relevant in the true sense. 
�x Agricultural regionalization and various theories related to the agricultural landuse are also taught 

in this module. 
Broad Content 
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�ƒ Introduction, nature and scope 

�ƒ Land use/ land cover definition and classification.  

�ƒ Determinants of Agriculture: Physical, Technological and Institutional  

�ƒ Agricultural Regions of India 

�ƒ Agricultural Systems �R�I�� �W�K�H�� �:�R�U�O�G�� ���:�K�L�W�W�O�H�V�H�\�¶�V�� �F�O�D�V�V�L�I�L�F�D�W�L�R�Q���� �D�Q�G�� �$�J�U�L�F�X�O�W�X�U�D�O�� �/�D�Q�G�� �X�V�H��
model (Von Thunen, modification and relevance).  

�ƒ Agricultural Revolutions in India 

 

     Semester VI 

                     DSE 4: Group B3 (Political Geography) 

(Credit: 6, Theory- 6, Practical-0) 

 

Learning Outcome 
�x The understanding regarding the key concepts like Nation, State, Frontiers, Boundaries, Sovereignty, 

Geopolitics, Electoral Geography, Gerrymandering etc. also helps to build a contemporary 
knowledge. 

 
Broad Content 

�ƒ Introduction: Concepts, Nature and Scope.  
�ƒ State, Nation and Nation-State: Concept and Theories (Heartland and Rimland)  
�ƒ Electoral Geography.  
�ƒ Politics of Displacement: Issues of relief, compensation and rehabilitation in India. 

 

       Semester VI 

DSE 4: Group B4 (Hydrology and Oceanography) 

(Credit: 6, Theory- 6, Practical-0) 

Learning Outcome 
�x The concepts of Hydrology and Oceanography is very relevant in the present time specially as we 

are very much concerned about environment, global hydrological cycle, recharge and discharge of 
the groundwater, watershed management, conservation of water etc. 

�x The nature of submarine reliefs, oceanic circulation, and marine deposits helps to build knowledge 
about the utilization, conservation and management of the marine resources with sustainability. 
 

Broad Content 

�ƒ Hydrological Cycle: Systems approach in hydrology, human impact on the hydrological cycle; 
Precipitation, interception, evaporation, evapo-transpiration, infiltration, ground-water, run off and 
over land flow.  

�ƒ River Basin and Problemsof Regional Hydrology 
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�ƒ Ocean Floor Topography and Oceanic Movements: Atlantic and Indian Ocean 

�ƒ Coral Reefs and Marine Deposits and Ocean Resources: Types and Theories of Origin; Biotic, 
Mineral. 

 

B.A. (Hons.) Geography Skill Enhancement Course (SEC) 

Semester III 
SEC1: (EnvironmentalImpactAssessment) 

    (Credit: 2, Theory- 0, Practical-2) 
 
Learning Outcome 
 

�x Study of Environmental Impact Assessment helps students to understand the importance as well as 
processes of evaluation of environmental impacts of a proposed project or development. 

�x The students will be able to understand the hazardous impacts of natural events and human 
developmental projects as well as the possible solution of those events 

�x Preparation of project report helps students to gain practical knowledge about the causes and 
solutions of natural and man-made hazards. 

 
Broad Content 

�ƒ Theoretical:Concept of disaster & hazard, effect of disaster on environment  
�ƒ Concept, stages, principles & importance of Environmental Impact Assessment(EIA)  

 
�ƒ Practical: The Project Report based on case studies�± Flood/ Drought/ Cyclone/ Earthquake/ 

Landslides/ Human Induced Disasters: Fire Hazards, Chemical, Industrial accidents 
 
 

Semester III 
 SEC2: (ResearchMethodology) 

   (Credit: 2, Theory- 0, Practical-2) 
 
 
Learning Outcome 
 

�x This paper focuses on Research Methodology and facilitates to gain knowledge about Research 
design covering identification of research problems, surfing through the available literature, framing 
of research objectives, preparation of questionnaire schedule and methods of data collection, 
hypothesis testing, Summary & conclusion, presentation & analysis of data, Report Writing, etc. 

 
 
 
Broad Content 
 

�ƒ Research Methodology  
�¾ Research: Definition, Concept, Types & Methods.  
�¾ Structure of a Research Report: Abstract, Introduction, Identification of research problems, 
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Literature Review, Objectives, Rationale of the study, Hypothesis, Selection of Sample 
Size, Data collection (Methodology), Result and Discussion, Major Findings, Conclusion, 
Reference and Bibliography(APA 6th Edition).  

�ƒ Preparation of Research Report 
�¾ Project Report on Research Methodology: a. Framing of research objectives on any 

particular     research problem b. Data Collection, c. Literature Review, d. Questionnaire 
framing e. Reference and Bibliography 

 
 

B.A. (Hons.) Geography General Elective (GE) 
 

Semester III 
         GE-3: Disaster Management 

         (Credit: 6, Theory- 6, Practical-0) 
 

Learning Outcome 
 

�x This paper focuses on concepts and classification of hazards, disasters, risks and vulnerability 
�x In this paper students also learn about various disasters in India along with response and mitigation 

of disasters, disaster management. 
Broad Content 

�ƒ Disasters: Definition and Concepts  
�ƒ Disasters in India: Flood, Landslide, Drought, Earthquake and Tsunami, Cyclone, Manmade 

disasters 
�ƒ Response and Mitigation to Disasters 

 

Semester III 
GE-4: Industrial Geography 

(Credit: 6, Theory- 6, Practical-0) 
Learning Outcome 
 

�x Industrial Geography helps students to get ideas about types and characteristics of industries, 
location of industries, etc. 

�x In this paper pupils also get knowledge about mega industrial complexes located in India, 
�x Students also learn about impact of industrialization on environment, society and economy of India 

 
Course Content 
 

�ƒ �1�D�W�X�U�H���D�Q�G���6�F�R�S�H���R�I���,�Q�G�X�V�W�U�L�D�O���*�H�R�J�U�D�S�K�\�� 
�ƒ �7�\�S�H�V�����*�H�R�J�U�D�S�K�L�F�D�O���&�K�D�U�D�F�W�H�U�L�V�W�L�F�V���D�Q�G���/�R�F�D�W�L�R�Q���R�I���,�Q�G�X�V�W�U�L�H�V 
�ƒ �0�H�J�D���,�Q�G�X�V�W�U�L�D�O���&�R�P�S�O�H�[�H�V�� 
�ƒ Impact of Industrialisation 
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�� �'�H�Y�H�O�R�S�P�H�Q�W���R�I���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J 
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�s  Semester-1: 
CoreCourse-1(Calculus,Geometry&Differential Equation:Unit-1,2,3,4) 

Unit -1,2:Calculus 
�/�H�D�U�Q�L�Q�J�2�X�W�F�R�P�H�V���2�Q���F�R�P�S�O�H�W�L�R�Q���R�I���W�K�L�V���D�U�H�D���R�I���W�K�H���F�R�X�U�V�H�����W�K�H���V�W�X�G�H�Q�W���Z�L�O�O���E�H�D�E�O�H���W�R 

�” �8�Q�G�H�U�V�W�D�Q�G�W�K�H�Q�D�W�X�U�H�R�I�+�\�S�H�U�E�R�O�L�F�I�X�Q�F�W�L�R�Q�V�� 
�” �)�L�Q�G�K�L�J�K�H�U�R�U�G�H�U�G�H�U�L�Y�D�W�L�Y�H�V�D�Q�G�D�S�S�O�\�W�K�H�/�H�L�E�Q�L�W�]�U�X�O�H�W�R�V�R�O�Y�H�S�U�R�E�O�H�P�V�U�H�O�D�W�H�G�� �W�R�� �V�X�F�K��

�G�H�U�L�Y�D�W�L�Y�H�V�� 
�” �3�O�R�W�W�K�H�J�U�D�S�K�V�R�I�S�R�O�\�Q�R�P�L�D�O�V�R�I�G�H�J�U�H�H���D�Q�G�����W�K�H�G�H�U�L�Y�D�W�L�Y�H�J�U�D�S�K���W�K�H�V�H�F�R�Q�G�G�H�U�L�Y�D�W�L�Y�H�J�U�D�S�K�D

�Q�G���F�R�P�S�D�U�H�W�K�H�P�� 
�” �$�S�S�O�\���W�K�H���F�R�Q�F�H�S�W�D�Q�G���S�U�L�Q�F�L�S�O�H�V���R�I�G�L�I�I�H�U�H�Q�W�L�D�O���F�D�O�F�X�O�X�V���W�R���I�L�Q�G���W�K�H���F�X�U�Y�D�W�X�U�H���F�R�Q�F�D�Y�L�W�\���D�Q�G��

�S�R�L�Q�W�V�� �R�I�� �L�Q�I�O�H�F�W�L�R�Q���� �H�Q�Y�H�O�R�S�H�V���� �U�H�F�W�L�O�L�Q�H�D�U�� �D�V�\�P�S�W�R�W�H�V�� ���&�D�U�W�H�V�L�D�Q��
�	�S�D�U�D�P�H�W�U�L�F�I�R�U�P�R�Q�O�\���R�I�G�L�I�I�H�U�H�Q�W�F�X�U�Y�H�V�� 

�” �7�U�D�F�H�V�W�D�Q�G�D�U�G�F�X�U�Y�H�V�L�Q�&�D�U�W�H�V�L�D�Q�F�R�R�U�G�L�Q�D�W�H�V�D�Q�G�S�R�O�D�U�F�R�R�U�G�L�Q�D�W�H�V�� 
�” �6�N�H�W�F�K�S�D�U�D�P�H�W�U�L�F�F�X�U�Y�H�V���(�[���W�U�R�F�K�R�L�G���F�\�F�O�R�L�G���H�S�L�F�\�F�O�R�L�G�V���K�\�S�R�F�\�F�O�R�L�G���� 
�” �$�S�S�O�\�W�K�H�F�R�Q�F�H�S�W�D�Q�G�S�U�L�Q�F�L�S�O�H�V�R�I�G�L�I�I�H�U�H�Q�W�L�D�O�F�D�O�F�X�O�X�V�W�R�V�R�O�Y�H�G�L�I�I�H�U�H�Q�W�J�H�R�P�H�W�U�L�F�� �D�Q�G��

�S�K�\�V�L�F�D�O���S�U�R�E�O�H�P�V���W�K�D�W���P�D�\���D�U�L�V�H���L�Q���E�X�V�L�Q�H�V�V�����H�F�R�Q�R�P�L�F�V���D�Q�G���O�L�I�H�V�F�L�H�Q�F�H�V�� 
�” �6�R�O�Y�H�Y�D�U�L�R�X�V�O�L�P�L�W�S�U�R�E�O�H�P�V�X�V�L�Q�J�/�¶�+�R�V�S�L�W�D�O�¶�V�U�X�O�H�� 
�” �'�H�U�L�Y�H�5�H�G�X�F�W�L�R�Q�I�R�U�P�X�O�D�H�I�R�U�V�R�P�H�F�R�P�S�O�H�[�L�Q�W�H�J�U�D�W�L�R�Q�V�D�Q�G�K�H�Q�F�H�,�Q�W�H�J�U�D�W�H�I�X�Q�F�W�L�R�Q�V�R�I�D�P�X�F

�K�K�L�J�K�H�U�G�H�J�U�H�H�Z�K�L�F�K�D�U�H�D�S�S�O�L�F�D�E�O�H�L�Q�U�H�D�O�O�L�I�H�V�L�W�X�D�W�L�R�Q�V�� 
�” �$�S�S�O�\��

�W�K�H�L�Q�W�H�J�U�D�O�F�D�O�F�X�O�X�V�W�R�I�L�Q�G�D�U�F�O�H�Q�J�W�K�R�I�D�F�X�U�Y�H���D�U�F�O�H�Q�J�W�K�R�I�S�D�U�D�P�H�W�U�L�F�F�X�U�Y�H�V���D�U�H�D�X�Q�G�H�U�D�F�X�U
�Y�H���V�X�U�I�D�F�H�D�U�H�D�D�Q�G�Y�R�O�X�P�H�R�I�V�X�U�I�D�F�H�R�I�U�H�Y�R�O�X�W�L�R�Q�� 


·  �*�U�D�S�K�L�F�D�O�O�\�R�E�W�D�L�Q�W�K�H�V�X�U�I�D�F�H�R�I�U�H�Y�R�O�X�W�L�R�Q�R�I�F�X�U�Y�H�V�� 

Unit -3:Geometry 
�/�H�D�U�Q�L�Q�J�2�X�W�F�R�P�H�V���2�Q�F�R�P�S�O�H�W�L�R�Q�R�I�W�K�L�V�D�U�H�D�R�I�W�K�H�F�R�X�U�V�H���W�K�H�V�W�X�G�H�Q�W�Z�L�O�O�E�H�D�E�O�H���W�R 

�” �7�U�D�Q�V�I�R�U�P�W�K�H�F�R���R�U�G�L�Q�D�W�H�V�\�V�W�H�P�H�V�S�H�F�L�D�O�O�\�E�\�5�R�W�D�W�L�R�Q�R�I�D�[�H�V���W�K�X�V�U�H�G�X�F�L�Q�J�G�L�I�I�H�U�H�Q�W�V�H�F�R�Q�G��
�G�H�J�U�H�H�H�T�X�D�W�L�R�Q�V�W�R�W�K�H�L�U�F�R�U�U�H�V�S�R�Q�G�L�Q�J�V�L�P�S�O�H�V�W�I�R�U�P�V�D�Q�G�D�O�V�R�F�O�D�V�V�L�I�\�W�K�H�F�R�Q�L�F�V�X�V�L�Q�J�W�K�H�G�L�V�F�U�L
�P�L�Q�D�Q�W�� 

�” �%�H�F�R�P�H�I�D�P�L�O�L�D�U�Z�L�W�K�W�K�H�S�R�O�D�U�H�T�X�D�W�L�R�Q�V�R�I�F�R�Q�L�F�V�	�W�K�H�L�U�W�D�Q�J�H�Q�W�V�D�Q�G�Q�R�U�P�D�O�V 
�” �8�Q�G�H�U�V�W�D�Q�G�� �W�K�H�� �J�H�R�P�H�W�U�L�F�D�O�� �W�H�U�P�L�Q�R�O�R�J�\�� �D�Q�G�� �K�D�Y�H�� �D�� �G�H�W�D�L�O�H�G�� �F�O�H�D�U���F�X�W�� �L�G�H�D�� �R�I��

�W�K�H�3�O�D�Q�H�V���6�W�U�D�L�J�K�W�O�L�Q�H�V�L�Q�� ���'���6�S�K�H�U�H�V���&�\�O�L�Q�G�U�L�F�D�O�V�X�U�I�D�F�H�V���&�H�Q�W�U�D�O�F�R�Q�L�F�R�L�G�V���3�D�U�D�E�R�O�R�L�G�V����
�3�O�D�Q�H���V�H�F�W�L�R�Q�V���R�I�F�R�Q�L�F�R�L�G�V���D�O�R�Q�J���Z�L�W�K���W�K�H���7�D�Q�J�H�Q�W���D�Q�G���Q�R�U�P�D�O�V���R�I�W�K�H���F�R�Q�L�F�R�L�G�V�� 

�” �+�D�Y�H�D�Q�L�G�H�D�R�I�F�O�D�V�V�L�I�L�F�D�W�L�R�Q�R�I�T�X�D�G�U�L�F�V�� 
�” �'�H�Y�H�O�R�S�D�Q�L�G�H�D�R�I�W�K�H�J�H�Q�H�U�D�W�L�Q�J�O�L�Q�H�V�� 
�” �%�H�� �I�D�P�L�O�L�D�U�� �Z�L�W�K�� �W�K�H�� �L�O�O�X�V�W�U�D�W�L�R�Q�V�� �R�I�� �J�U�D�S�K�L�Q�J�� �V�W�D�Q�G�D�U�G�� �T�X�D�G�U�L�F�� �V�X�U�I�D�F�H�V�� �O�L�N�H��

�F�R�Q�H�V���S�D�U�D�E�R�O�R�L�G�V���K�\�S�H�U�E�R�O�R�L�G�V�D�Q�G�H�O�O�L�S�V�R�L�G�V�� 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ñ�ð 
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�2�I�I�L�F�H���R�I���W�K�H���3�U�L�Q�F�L�S�D�O�� 

�$�&�+�$�5�<�$���%�5�2�-�( �1�' �5�$���1�$�7�+���6�( �$�/ ���&�2�/ �/ �( �* �( �� 
���K�K���,�������,���Z���t�ó�ï�ò�í�ì�í 

�W�Z�W���ì�ï�ñ�ô�î���î�î�ò�í�í�î 
�t�����•�]�š���W���Z�©�‰�•�W�l�l�����v�•�����o���}�o�o���P���X�����X�]�v 

�” �9�L�V�X�D�O�L�]�H�D�Q�G�J�U�D�S�K�L�F�D�O�O�\��
�G�H�P�R�Q�V�W�U�D�W�H�J�H�R�P�H�W�U�L�F�I�L�J�X�U�H�V�D�Q�G�F�O�D�V�V�L�I�\�G�L�I�I�H�U�H�Q�W�J�H�R�P�H�W�U�L�F�V�R�O�L�G�V�X�V�L�Q�J�W�H�D�F�K�L�Q�J�D�L�G��
�S�U�H�I�H�U�D�E�O�\���I�U�H�H�V�R�I�W�Z�D�U�H�V�� 

�7Tracingofconicsincartesiancoordinates/polarcoordinates. 
�7    Sketching ellipsoid, hyperboloid of one and two sheets, elliptic 

cone,elliptic,paraboloid,andhyperbolicparaboloidusingcartesiancoordinates. 
Unit -4:Ordinarydifferentialequation 

LearningOutcomes:  
On completion of this course, the student will be able to identify the type of 
agivendifferentialequationandselectandapplytheappropriateanalyticaltechnique for 
finding the solution. The students will be well conversant with thefollowing 
typesofdifferentialequations: 

 
�” �)�L�U�V�W�R�U�G�H�U�G�L
u�H�U�H�Q�W�L�D�O�H�T�X�D�W�L�R�Q�V���(�[�D�F�W�G�L
u�H�U�H�Q�W�L�D�O�H�T�X�D�W�L�R�Q�V�D�Q�G�L�Q�W�H�J�U�D�W�L�Q�J�� �I�D�F�W�R�U�V����

�V�S�H�F�L�D�O�� �L�Q�W�H�J�U�D�W�L�Q�J�� �I�D�F�W�R�U�V�� �D�Q�G�� �W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�V����
�O�L�Q�H�D�U�H�T�X�D�W�L�R�Q�V�D�Q�G�%�H�U�Q�R�X�O�O�L�H�T�X�D�W�L�R�Q�V���W�K�H�H�[�L�V�W�H�Q�F�H�D�Q�G�X�Q�L�T�X�H�Q�H�V�V�W�K�H�R�U�H�P�R�I�3�L�F�D�U�G
���6�W�D�W�H�P�H�Q�W�R�Q�O�\���� 

�” �/�L�Q�H�D�U�� �H�T�X�D�W�L�R�Q�V�� �D�Q�G�� �H�T�X�D�W�L�R�Q�V�� �U�H�G�X�F�L�E�O�H�� �W�R�� �O�L�Q�H�D�U�� �I�R�U�P���� �)�L�U�V�W�� �R�U�G�H�U��
�K�L�J�K�H�U�G�H�J�U�H�H�H�T�X�D�W�L�R�Q�V�V�R�O�Y�D�E�O�H�I�R�U�[���\�D�Q�G�S���&�O�D�L�U�D�X�W�¶�V�H�T�X�D�W�L�R�Q�V�D�Q�G�V�L�Q�J�X�O�D�U�V�R�O�X�W�L�R�Q�� 

�” �%�D�V�L�F�7�K�H�R�U�\�R�I�O�L�Q�H�D�U�V�\�V�W�H�P�V�L�Q�Q�R�U�P�D�O�I�R�U�P���K�R�P�R�J�H�Q�H�R�X�V�O�L�Q�H�D�U�V�\�V�W�H�P�V�Z�L�W�K�F�R�Q�V�W�D�Q
�W�F�R�H
v�F�L�H�Q�W�V���7�Z�R�(�T�X�D�W�L�R�Q�V�L�Q�W�Z�R�X�Q�N�Q�R�Z�Q�I�X�Q�F�W�L�R�Q�V�� 

�” �/�L�Q�H�D�U�G�L
u�H�U�H�Q�W�L�D�O�H�T�X�D�W�L�R�Q�V�R�I�V�H�F�R�Q�G�� �R�U�G�H�U����
�:�U�R�Q�V�N�L�D�Q���L�W�V�S�U�R�S�H�U�W�L�H�V�D�Q�G�D�S�S�O�L�F�D�W�L�R�Q�V���(�X�O�H�U�H�T�X�D�W�L�R�Q���P�H�W�K�R�G�R�I�X�Q�G�H�W�H�U�P�L�Q�H�G�F�R�H

v�F�L�H�Q�W�V���P�H�W�K�R�G���R�I�Y�D�U�L�D�W�L�R�Q�R�I�S�D�U�D�P�H�W�H�U�V�� 
 

CoreCourse-2(ALGEBRA:Unit-1,2,3, 4 & 5) 
 

LearningOutcomes: Oncompletionofthiscourse,thestudentwillhaveaclear-
cutunderstandingofsomeimportantconceptsofClassicalAlgebra,AbstractAlgebra&LinearAlgebraa
sfollows: 

Unit -1: 

·  �3�R�O�D�U�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�R�I�F�R�P�S�O�H�[�Q�X�P�E�H�U�V���Q��

�W�K�U�R�R�W�V�R�I�X�Q�L�W�\���'�H�0�R�L�Y�U�H�¶�V�W�K�H�R�U�H�P�I�R�U�U�D�W�L�R�Q�D�O�L�Q�G�L�F�H�V�D�Q�G�L�W�V�D�S�S�O�L�F�D�W�L�R�Q�V���(�[�S�R�Q�H�Q�W�L�D�O���O�R�J�D�U�L�W
�K�P�L�F���W�U�L�J�R�Q�R�P�H�W�U�L�F�D�Q�G�K�\�S�H�U�E�R�O�L�F�I�X�Q�F�W�L�R�Q�V�R�I�W�K�H���F�R�P�S�O�H�[�Y�D�U�L�D�E�O�H�� 


·  �7�K�H�R�U�\�� �R�I�H�T�X�D�W�L�R�Q�V���5�H�O�D�W�L�R�Q�E�H�W�Z�H�H�Q�U�R�R�W�V�� �D�Q�G�F�R�H
v�F�L�H�Q�W�V���W�U�D�Q�V�I�R�U�P�D�W�L�R�Q��
�R�I�W�K�H�H�T�X�D�W�L�R�Q���'�H�V�F�D�U�W�H�V�U�X�O�H�R�I�V�L�J�Q�V���6�W�X�U�P�¶�V�W�K�H�R�U�H�P���F�X�E�L�F�H�T�X�D�W�L�R�Q���V�R�O�X�W�L�R�Q�E�\�&�D�U�G�D�Q�¶�V�P�H�W
�K�R�G���D�Q�G�E�L�T�X�D�G�U�D�W�L�F�H�T�X�D�W�L�R�Q���V�R�O�X�W�L�R�Q�E�\�)�H�U�U�D�U�L�¶�V���P�H�W�K�R�G���� 


·  �,�Q�H�T�X�D�O�L�W�\���7�K�H�L�Q�H�T�X�D�O�L�W�\�L�Q�Y�R�O�Y�L�Q�J�$�0�•�*�0 �•�+�0���&�D�X�F�K�\���6�F�K�Z�D�U�W�]�L�Q�H�T�X�D�O�L�W�\�� 

·  �/�L�Q�H�D�U�G�L
u�H�U�H�Q�F�H�H�T�X�D�W�L�R�Q�V�Z�L�W�K�F�R�Q�V�W�D�Q�W�F�R�H
v�F�L�H�Q�W�V���X�S�W�R���Q�G�R�U�G�H�U���� 

Unit -2: 

·  �5�H�O�D�W�L�R�Q���H�T�X�L�Y�D�O�H�Q�F�H�U�H�O�D�W�L�R�Q���H�T�X�L�Y�D�O�H�Q�F�H�F�O�D�V�V�H�V�	�S�D�U�W�L�W�L�R�Q���S�D�U�W�L�D�O�R�U�G�H�U�U�H�O�D�W�L�R�Q���S�R�V�H�W���O�L�Q�H�D�U

�R�U�G�H�U�U�H�O�D�W�L�R�Q�� 

·  �0�D�S�S�L�Q�J���L�Q�M�H�F�W�L�Y�H���V�X�U�M�H�F�W�L�Y�H���R�Q�H�W�R�R�Q�H�F�R�U�U�H�V�S�R�Q�G�H�Q�F�H���L�Q�Y�H�U�W�L�E�O�H�P�D�S�S�L�Q�J���F�R�P�S�R�V�L�W�L�R�Q�R�I�P



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ñ�ñ 
 

 

 

�' �K�s���Z�E�D���E�d���K�&���t ��� �̂d�������E�' ���> 
�2�I�I�L�F�H���R�I���W�K�H���3�U�L�Q�F�L�S�D�O�� 

�$�&�+�$�5�<�$���%�5�2�-�( �1�' �5�$���1�$�7�+���6�( �$�/ ���&�2�/ �/ �( �* �( �� 
���K�K���,�������,���Z���t�ó�ï�ò�í�ì�í 

�W�Z�W���ì�ï�ñ�ô�î���î�î�ò�í�í�î 
�t�����•�]�š���W���Z�©�‰�•�W�l�l�����v�•�����o���}�o�o���P���X�����X�]�v 

�D�S�S�L�Q�J�V���U�H�O�D�W�L�R�Q�E�H�W�Z�H�H�Q�W�K�H�F�R�P�S�R�V�L�W�L�R�Q�R�I�P�D�S�S�L�Q�J�V�D�Q�G�Y�D�U�L�R�X�V�V�H�W�W�K�H�R�U�H�W�L�F�R�S�H�U�D�W�L�R�Q�V���0�H�D�Q
�L�Q�J�D�Q�G�S�U�R�S�H�U�W�L�H�V�R�I�I�í�����%�����I�R�U�D�Q�\�P�D�S�S�L�Q�J 

�I���;�: �<�D�Q�G�%�C�<�� 


·  �:�H�O�O���R�U�G�H�U�L�Q�J���S�U�R�S�H�U�W�\���R�I���S�R�V�L�W�L�Y�H���L�Q�W�H�J�H�U�V�����3�U�L�Q�F�L�S�O�H�V���R�I���0�D�W�K�H�P�D�W�L�F�D�O���L�Q�G�X�F�W�L�R�Q���G�L�Y�L�V�L�R�Q��
�D�O�J�R�U�L�W�K�P���� �G�L���Y�L�V�L�E�L�O�L�W�\�� �D�Q�G�� �(�X�F�O�L�G�H�D�Q�� �D�O�J�R�U�L�W�K�P���� �3�U�L�P�H�� �Q�X�P�E�H�U�V�� �D�Q�G�� �W�K�H�L�U�S�U�R�S�H�U�W�L�H�V����
�(�X�F�O�L�G�¶�V�� �W�K�H�R�U�H�P���� �&�R�Q�J�U�X�H�Q�F�H�� �U�H�O�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �L�Q�W�H�J�H�U�V���� �)�X�Q�G�D�P�H�Q�W�D�O�7�K�H�R�U�H�P�� �R�I��
�$�U�L�W�K�P�H�W�L�F���� �&�K�L�Q�H�V�H�� �U�H�P�D�L�Q�G�H�U�� �W�K�H�R�U�H�P���� �$�U�L�W�K�P�H�W�L�F�� �I�X�Q�F�W�L�R�Q�V����
�V�R�P�H�D�U�L�W�K�P�H�W�L�F�I�X�Q�F�W�L�R�Q�V�V�X�F�K�D�V�3���2���1�D�Q�G�W�K�H�L�U�S�U�R�S�H�U�W�L�H�V�� 

Unit -3,4 & 5 

·  �5�D�Q�N�R�I�D�P�D�W�U�L�[���L�Q�Y�H�U�V�H�R�I�D�P�D�W�U�L�[���F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q�V�R�I�L�Q�Y�H�U�W�L�E�O�H�P�D�W�U�L�F�H�V�� 

·  �6�\�V�W�H�P�V���R�I���O�L�Q�H�D�U���H�T�X�D�W�L�R�Q�V�����U�R�Z���U�H�G�X�F�W�L�R�Q���D�Q�G���H�F�K�H�O�R�Q���I�R�U�P�V�����Y�H�F�W�R�U���H�T�X�D�W�L�R�Q�V���W�K�H���P�D�W�U�L�[��

�H�T�X�D�W�L�R�Q���$�;��� ���%�����V�R�O�X�W�L�R�Q���V�H�W�V���R�I���O�L�Q�H�D�U���V�\�V�W�H�P�V�����D�S�S�O�L�F�D�W�L�R�Q�V���R�I���O�L�Q�H�D�U�V�\�V�W�H�P�V�� 

 
 

�s  Semester2: 

�&�R�U�H�&�R�X�U�V�H�� �����5�H�D�O�$�Q�D�O�\�V�L�V���8�Q�L�W�� ���������� ��  

 
LearningOutcomes:  
After completion of this course, the students will be able to think about the basicproof 
techniques and fundamental definitions related to the real number 
system.Theycandemonstratesomeofthefundamentaltheoremsofanalysis.Thestudentswillgrad
uallydevelopAnalysisskillsinsets,sequencesandinfiniteseriesofRealNumberscoveredbytheth
reerespectiveunitsasfollows: 
�8�Q�L�W������  


· �,�Q�W�X�L�W�L�Y�H�� �L�G�H�D�� �R�I�� �U�H�D�O�� �Q�X�P�E�H�U�V���� �0�D�W�K�H�P�D�W�L�F�D�O�� �R�S�H�U�D�W�L�R�Q�V�� �D�Q�G�� �X�V�X�D�O�� �R�U�G�H�U�� �R�I��
�U�H�D�O�Q�X�P�E�H�U�V�U�H�Y�L�V�L�W�H�G�Z�L�W�K�W�K�H�L�U�S�U�R�S�H�U�W�L�H�V���F�O�R�V�X�U�H���F�R�P�P�X�W�D�W�L�Y�H���D�V�V�R�F�L�D�W�L�Y�H���L�G�H�Q�W�L�W�\����
�L�Q�Y�H�U�V�H���� �G�L�V�W�U�L�E�X�W�L�Y�H������ �,�G�H�D�� �R�I�� �F�R�X�Q�W�D�E�O�H�� �V�H�W�V���� �X�Q���F�R�X�Q�W�D�E�O�H�� �V�H�W�V�� �D�Q�G�X�Q�F�R�X�Q�W�D�E�L�O�L�W�\��
�R�I�5���&�R�Q�F�H�S�W�R�I�E�R�X�Q�G�H�G�� �D�Q�G�X�Q�E�R�X�Q�G�H�G�� �V�H�W�V�L�Q�� �5���/���8���%�����V�X�S�U�H�P�X�P�����*���/���%���� ���L�Q�I�L�P�X�P����
�R�I�D�� �V�H�W�D�Q�G�� �W�K�H�L�U�� �S�U�R�S�H�U�W�L�H�V���/���8���%���� �D�[�L�R�P��
�R�U�R�U�G�H�U�F�R�P�S�O�H�W�H�Q�H�V�V�D�[�L�R�P���$�U�F�K�L�P�H�G�H�D�Q�S�U�R�S�H�U�W�\�R�I�5���'�H�Q�V�L�W�\�R�I�U�D�W�L�R�Q�D�O���D�Q�G��
�,�U�U�D�W�L�R�Q�D�O���Q�X�P�E�H�U�V�L�Q���5�� 


· �,�Q�W�H�U�Y�D�O�V���1�H�L�J�K�E�R�X�U�K�R�R�G�R�I�D�S�R�L�Q�W���,�Q�W�H�U�L�R�U�S�R�L�Q�W���2�S�H�Q�V�H�W���8�Q�L�R�Q���L�Q�W�H�U�V�H�F�W�L�R�Q�R�I�R�S�H�Q�V�H�W�V���/
�L�P�L�W�S�R�L�Q�W�D�Q�G�L�V�R�O�D�W�H�G�S�R�L�Q�W�R�I�D�V�H�W���%�R�O�]�D�Q�R���:�H�L�U�V�W�U�D�V�V�� �W�K�H�R�U�H�P�I�R�U�� �V�H�W�V���� �(�[�L�V�W�H�Q�F�H�� �R�I�O�L�P�L�W��
�S�R�L�Q�W�R�I�H�Y�H�U�\���X�Q�F�R�X�Q�W�D�E�O�H���V�H�W�D�V���D���F�R�Q�V�H�T�X�H�Q�F�H���R�I���%�R�O�]�D�Q�R���:�H�L�U�V�W�U�D�V�V���W�K�H�R�U�H�P�����'�H�U�L�Y�H�G��
�V�H�W���� �&�O�R�V�H�G�� �V�H�W���&�R�P�S�O�H�P�H�Q�W�R�I�R�S�H�Q�V�H�W�D�Q�G�F�O�R�V�H�G�V�H�W���8�Q�L�R�Q�D�Q�G�L�Q�W�H�U�V�H�F�W�L�R�Q�R�I�F�O�R�V�H�G�V�H�W�V�D�V��
�D�� �F�R�Q�V�H�T�X�H�Q�F�H���� �1�R�� �Q�R�Q�H�P�S�W�\�� �S�U�R�S�H�U�� �V�X�E�V�H�W�� �R�I�� �5�� �L�V�� �E�R�W�K�� �R�S�H�Q�� �D�Q�G��
�F�O�R�V�H�G���'�H�Q�V�H�V�H�W�L�Q�5�D�V�D�V�H�W�K�D�Y�L�Q�J�Q�R�Q���H�P�S�W�\�L�Q�W�H�U�V�H�F�W�L�R�Q�Z�L�W�K�H�Y�H�U�\�R�S�H�Q�L�Q�W�H�U�Y�D�O�� 

Unit -2: 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ñ�ò 
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· �5�H�D�O�V�H�T�X�H�Q�F�H���%�R�X�Q�G�H�G�V�H�T�X�H�Q�F�H���&�R�Q�Y�H�U�J�H�Q�F�H�D�Q�G�Q�R�Q���F�R�Q�Y�H�U�J�H�Q�F�H���(�[�D�P�S�O�H�V����
�%�R�X�Q�G�H�G�Q�H�V�V���R�I���F�R�Q�Y�H�U�J�H�Q�W���V�H�T�X�H�Q�F�H�����8�Q�L�T�X�H�Q�H�V�V���R�I���O�L�P�L�W�����$�O�J�H�E�U�D�R�I���O�L�P�L�W�V�� 


· �5�H�O�D�W�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���O�L�P�L�W���S�R�L�Q�W���R�I���D���V�H�W���D�Q�G���W�K�H���O�L�P�L�W���R�I���D���F�R�Q�Y�H�U�J�H�Q�W���V�H�T�X�H�Q�F�H�R�I���G�L�V�W�L�Q�F�W��
�H�O�H�P�H�Q�W�V���� �0�R�Q�R�W�R�Q�H�� �V�H�T�X�H�Q�F�H�V�� �D�Q�G�� �W�K�H�L�U�� �F�R�Q�Y�H�U�J�H�Q�F�H����
�6�D�Q�G�Z�L�F�K�U�X�O�H���1�H�V�W�H�G�L�Q�W�H�U�Y�D�O�W�K�H�R�U�H�P���/�L�P�L�W�R�I�V�R�P�H�L�P�S�R�U�W�D�Q�W�V�H�T�X�H�Q�F�H�V���&�D�X�F�K�\�¶�V�I�L�U�V�W��
�D�Q�G���V�H�F�R�Q�G�O�L�P�L�W�W�K�H�R�U�H�P�V�� 


· Subsequence, Subsequential limits. �$�E�R�X�Q�G�H�G�V�H�T�X�H�Q�F�H� �̂[�Q�`�L�V�F�R�Q�Y�H�U�J�H�Q�W�L�I��
�D�Q�G�R�Q�O�\�L�I�O�L�P�V�X�S�[�Q� �O�L�P�L�Q�I�[�Q���(�Y�H�U�\�V�H�T�X�H�Q�F�H�K�D�V�D�P�R�Q�R�W�R�Q�H�V�X�E�V�H�T�X�H�Q�F�H���� �%�R�O�]�D�Q�R��
�:�H�L�U�V�W�U�D�V�V�W�K�H�R�U�H�P�I�R�U�V�H�T�X�H�Q�F�H���&�D�X�F�K�\�¶�V�F�R�Q�Y�H�U�J�H�Q�F�H�F�U�L�W�H�U�L�R�Q���&�D�X�F�K�\�V�H�T�X�H�Q�F�H�� 

 

Unit -3 
�x  Infiniteseries,convergenceandnon-convergenceofinfiniteseries. 
�x Cauchy criterion, tests for convergence: comparison test, limit comparison test, ratio test. 
�x �&�D�X�F�K�\�¶�V�Q-�W�K�U�R�R�W�W�H�V�W���.�X�P�P�H�U�¶�V�W�H�V�W�D�Q�G�*�D�X�V�V�W�H�V�W���V�W�D�W�H�P�H�Q�W�V�R�Q�O�\�����$�O�W�H�U�Q�D�W�L�Q�J�V�H�U�L�H�V�� 
�x Leibniztest.Absoluteandconditionalconvergence. 

 
 

�&�R�U�H�&�R�X�U�V�H�� �����'�L�I�I�H�U�H�Q�W�L�D�O���(�T�X�D�W�L�R�Q�V���8�Q�L�W�� �������������	���� ��  

 
LearningOutcomes:  

 

Unit -1 
 

�” �%�D�V�L�F�7�K�H�R�U�\�R�I�O�L�Q�H�D�U�V�\�V�W�H�P�V�L�Q�Q�R�U�P�D�O�I�R�U�P���K�R�P�R�J�H�Q�H�R�X�V�O�L�Q�H�D�U�V�\�V�W�H�P�V�Z�L�W�K�F�R�Q�V�W�D�Q
�W�F�R�H
v�F�L�H�Q�W�V���7�Z�R�(�T�X�D�W�L�R�Q�V�L�Q�W�Z�R�X�Q�N�Q�R�Z�Q�I�X�Q�F�W�L�R�Q�V�� 

�” �/�L�Q�H�D�U�G�L
u�H�U�H�Q�W�L�D�O�H�T�X�D�W�L�R�Q�V�R�I�V�H�F�R�Q�G�� �R�U�G�H�U����
�:�U�R�Q�V�N�L�D�Q���L�W�V�S�U�R�S�H�U�W�L�H�V�D�Q�G�D�S�S�O�L�F�D�W�L�R�Q�V���(�X�O�H�U�H�T�X�D�W�L�R�Q���P�H�W�K�R�G�R�I�X�Q�G�H�W�H�U�P�L�Q�H�G�F�R�H

v�F�L�H�Q�W�V���P�H�W�K�R�G���R�I�Y�D�U�L�D�W�L�R�Q�R�I�S�D�U�D�P�H�W�H�U�V�� 

Unit -2 & 3 
 

�” �6�\�V�W�H�P�� �R�I�� �O�L�Q�H�D�U�� �G�L
u�H�U�H�Q�W�L�D�O�� �H�T�X�D�W�L�R�Q�V���� �W�\�S�H�V�� �R�I�� �O�L�Q�H�D�U�� �V�\�V�W�H�P�V����
�G�L
u�H�U�H�Q�W�L�D�O�R�S�H�U�D�W�R�U�V���D�Q�R�S�H�U�D�W�R�U�P�H�W�K�R�G�I�R�U�O�L�Q�H�D�U�V�\�V�W�H�P�V�Z�L�W�K�F�R�Q�V�W�D�Q�W�F�R�H
v�F�L�H�Q�W�V�� 

�” �3�O�D�Q�D�U�O�L�Q�H�D�U�D�X�W�R�Q�R�P�R�X�V�V�\�V�W�H�P�V���(�T�X�L�O�L�E�U�L�X�P���F�U�L�W�L�F�D�O���S�R�L�Q�W�V���,�Q�W�H�U�S�U�H�W�D�W�L�R�Q�R�I�W�K�H�S�K
�D�V�H�S�O�D�Q�H�D�Q�G�S�K�D�V�H�S�R�U�W�U�D�L�W�V�� 
�” �3�R�Z�H�U���V�H�U�L�H�V���V�R�O�X�W�L�R�Q���R�I���D���G�L
u�H�U�H�Q�W�L�D�O���H�T�X�D�W�L�R�Q���D�E�R�X�W���D�Q���R�U�G�L�Q�D�U�\��

point,solutionaboutaregularsingularpoint(uptosecondorder). 

Unit -4 
�*�U�D�S�K�L�F�D�O�'�H�P�R�Q�V�W�U�D�W�L�R�Q���7�H�D�F�K�L�Q�J�$�L�G���3�U�H�I�H�U�D�E�O�\�E�\�F�R�P�S�X�W�H�U�V�R�I�W�Z�D�U�H�V�� 

Thestudentswillgainhandsonexpertiseingraphicaldemonstrationofthefollowing, 
usingcomputer softwareorotherwise: 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ñ�ó 
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1. Plotting of second order solution family of differential equation.  
2. Plotting of third order solution family of differential equation.  
3. Growth model (exponential case only).  
4. Decay model (exponential case only).  
5. Lake pollution model (with constant/seasonal flow and pollution concentration).  
6. Case of single cold pill and a course of cold pills.  
7. Limited growth of population (with and without harvesting).  
8. Predatory-prey model (basic volterra model, with density dependence, effect of DDT, two prey one 
predator).  
9. Epidemic model of influenza (basic epidemic model, contagious for life, disease with carriers).  
10. Battle model (basic battle model, jungle warfare, long range weapons).  
11. Plotting of recursive sequences.  
12. Study the convergence of sequences through plotting.  
13. Verify Bolzano-Weierstrass theorem through plotting of sequences and hence identify convergent 
subsequences from the plot.  
14. Study the convergence/divergence of infinite series by plotting their sequences of partial sum.  
���������&�D�X�F�K�\�¶�V���U�R�R�W���W�H�V�W���E�\���S�O�R�W�W�L�Q�J���Q�W�K���U�R�R�W�V���� 
 
 
 

�s  Semester 3: 
 

CoreCourse-5(TheoryofRealFunctions:Unit-1,2 & 3) 
 

Learning Outcomes: After completion of this course, the students will be able 
tounderstandtheconceptofreal-valuedfunctions,limit,continuity,anddifferentiability in detail. 
They can find expansions of real functions in series 
forms.ThestudentswillbecomeconversantwithmanyoftheimportanttheoremsofDifferentialCa
lculus afterthecompletionofthisCoreCoursewhichhasbeencovered in thefollowing twounits: 
Unit -1: 

· �/�L�P�L�W�V���R�I���I�X�Q�F�W�L�R�Q�V�����V�H�T�X�H�Q�W�L�D�O���F�U�L�W�H�U�L�R�Q���I�R�U���O�L�P�L�W�V�����$�O�J�H�E�U�D���R�I���O�L�P�L�W�V���I�R�U���I�X�Q�F�W�L�R�Q�V���H
u�H�F�W��

�R�I�� �O�L�P�L�W�� �R�Q�� �L�Q�H�T�X�D�O�L�W�\�� �L�Q�Y�R�O�Y�L�Q�J�� �I�X�Q�F�W�L�R�Q�V���� �R�Q�H�� �V�L�G�H�G�� �O�L�P�L�W���� �,�Q�I�L�Q�L�W�H�� �O�L�P�L�W�V�� �D�Q�G�O�L�P�L�W�V��
�D�W�L�Q�I�L�Q�L�W�\���6�R�P�H�,�P�S�R�U�W�D�Q�W�H�[�D�P�S�O�H�V�R�I�O�L�P�L�W�V�� 


· �&�R�Q�W�L�Q�X�L�W�\�� �R�I�D�� �I�X�Q�F�W�L�R�Q�� �R�Q�� �D�Q�� �L�Q�W�H�U�Y�D�O�D�Q�G�D�W�D�Q�� �L�V�R�O�D�W�H�G�� �S�R�L�Q�W���6�H�T�X�H�Q�W�L�D�O�F�U�L�W�H�U�L�D�� �I�R�U��
�F�R�Q�W�L�Q�X�L�W�\���� �&�R�Q�F�H�S�W�R�I�R�V�F�L�O�O�D�W�L�R�Q�� �R�I�D�� �I�X�Q�F�W�L�R�Q�� �D�W�D�� �S�R�L�Q�W���$��
�I�X�Q�F�W�L�R�Q�L�V�F�R�Q�W�L�Q�X�R�X�V�D�W�[�L�I�D�Q�G�R�Q�O�\�L�I�L�W�V�R�V�F�L�O�O�D�W�L�R�Q�D�W�[�L�V�]�H�U�R���)�D�P�L�O�L�D�U�L�W�\�Z�L�W�K�W�K�H 

figuresofsomewell -knownfunctions:y=xa(a=2,3,�í����-2),|x|,sinx,cosx, 

tanx,logx,ex.Algebraofcontinuousfunctionsasaconsequenceofalgebraof 
limits.Continuityofcompositefunctions.Examplesofcontinuousfunctions. 
Continuityofafunctionatapointdoesnotnecessarilyimplythecontinuityin 
someneighbourhoodofthatpoint. 


· �%�R�X�Q�G�H�G�I�X�Q�F�W�L�R�Q�V���1�H�L�J�K�E�R�X�U�K�R�R�G�S�U�R�S�H�U�W�L�H�V�R�I�F�R�Q�W�L�Q�X�R�X�V�I�X�Q�F�W�L�R�Q�V�U�H�J�D�U�G�L�Q�J�E�R�X�Q�G�H�G�Q�H



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ñ�ô 
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�V�V�D�Q�G�P�D�L�Q�W�H�Q�D�Q�F�H�R�I�W�K�H�V�D�P�H�V�L�J�Q���&�R�Q�W�L�Q�X�R�X�V�I�X�Q�F�W�L�R�Q�R�Q�>�D���E�@�L�V�E�R�X�Q�G�H�G�D�Q�G�D�W�W�D�L�Q�V�L�W�V�E�R�X
�Q�G�V���,�Q�W�H�U�P�H�G�L�D�W�H�Y�D�O�X�H�W�K�H�R�U�H�P�� 


· �'�L�V�F�R�Q�W�L�Q�X�L�W�\�R�I�I�X�Q�F�W�L�R�Q�V���W�\�S�H�R�I�G�L�V�F�R�Q�W�L�Q�X�L�W�\���6�W�H�S�I�X�Q�F�W�L�R�Q�V���3�L�H�F�H�Z�L�V�H�F�R�Q�W�L�Q�X�L�W�\���0�R�Q�R�W
�R�Q�H�I�X�Q�F�W�L�R�Q�V���0�R�Q�R�W�R�Q�H�I�X�Q�F�W�L�R�Q�V�F�D�Q�K�D�Y�H�R�Q�O�\�M�X�P�S�G�L�V�F�R�Q�W�L�Q�X�L�W�\���� �0�R�Q�R�W�R�Q�H�� �I�X�Q�F�W�L�R�Q�V��
�F�D�Q�� �K�D�Y�H�� �D�W�� �P�R�V�W�� �F�R�X�Q�W�D�E�O�\�� �P�D�Q�\�� �S�R�L�Q�W�V��
�R�I�G�L�V�F�R�Q�W�L�Q�X�L�W�\���0�R�Q�R�W�R�Q�H�E�L�M�H�F�W�L�Y�H�I�X�Q�F�W�L�R�Q�I�U�R�P�D�Q�L�Q�W�H�U�Y�D�O�W�R�D�Q�L�Q�W�H�U�Y�D�O�L�V�F�R�Q�W�L�Q�X�R�X�V�D�Q�G�L�W
�V�L�Q�Y�H�U�V�H�L�V�D�O�V�R�F�R�Q�W�L�Q�X�R�X�V�� 


· �8�Q�L�I�R�U�P�F�R�Q�W�L�Q�X�L�W�\���)�X�Q�F�W�L�R�Q�V�F�R�Q�W�L�Q�X�R�X�V�R�Q�D�F�O�R�V�H�G�D�Q�G�E�R�X�Q�G�H�G�L�Q�W�H�U�Y�D�O�L�V�X�Q�L�I�R�U�P�O�\�F�R�Q�W�L�Q
�X�R�X�V���$�Q�H�F�H�V�V�D�U�\�D�Q�G�V�X
v�F�L�H�Q�W�F�R�Q�G�L�W�L�R�Q�X�Q�G�H�U�Z�K�L�F�K�D�F�R�Q�W�L�Q�X�R�X�V�� �I�X�Q�F�W�L�R�Q�� �R�Q�� �D�� �E�R�X�Q�G�H�G��
�R�S�H�Q�� �L�Q�W�H�U�Y�D�O�� �Z�L�O�O�� �E�H�� �X�Q�L�I�R�U�P�O�\�� �F�R�Q�W�L�Q�X�R�X�V����
�$�V�X
v�F�L�H�Q�W�F�R�Q�G�L�W�L�R�Q�X�Q�G�H�U�Z�K�L�F�K�D�F�R�Q�W�L�Q�X�R�X�V�I�X�Q�F�W�L�R�Q�R�Q�D�Q�X�Q�E�R�X�Q�G�H�G�R�S�H�Q�L�Q�W�H�U�Y�D�O�Z�L�O�O�E�H
�X�Q�L�I�R�U�P�O�\�F�R�Q�W�L�Q�X�R�X�V���V�W�D�W�H�P�H�Q�W�R�Q�O�\�����/�L�S�V�F�K�L�W�]�F�R�Q�G�L�W�L�R�Q�D�Q�G�X�Q�L�I�R�U�P�F�R�Q�W�L�Q�X�L�W�\�� 

Unit -2: 

· �'�L
u�H�U�H�Q�W�L�D�E�L�O�L�W�\�R�I�D�I�X�Q�F�W�L�R�Q�D�W�D�S�R�L�Q�W�D�Q�G�L�Q�D�Q�L�Q�W�H�U�Y�D�O���D�O�J�H�E�U�D�R�I�G�L
u�H�U�H�Q�W�L�D�E�O�H�I�X�Q�F�W�L�R�Q�V���0�H

�D�Q�L�Q�J�R�I�V�L�J�Q�R�I�G�H�U�L�Y�D�W�L�Y�H���&�K�D�L�Q�U�X�O�H�� 

· �'�D�U�E�R�X�[�W�K�H�R�U�H�P���5�R�O�O�H�¶�V�W�K�H�R�U�H�P���0�H�D�Q�Y�D�O�X�H�W�K�H�R�U�H�P�V�R�I�/�D�J�U�D�Q�J�H�D�Q�G�&�D�X�F�K�\�²

�D�V�D�Q�D�S�S�O�L�F�D�W�L�R�Q�R�I�5�R�O�O�H�¶�V�W�K�H�R�U�H�P�� 

Unit -3: 
 


· �7�D�\�O�R�U�¶�V�W�K�H�R�U�H�P�R�Q�F�O�R�V�H�G�� �D�Q�G����
�E�R�X�Q�G�H�G�L�Q�W�H�U�Y�D�O�Z�L�W�K�/�D�J�U�D�Q�J�H�¶�V�D�Q�G�&�D�X�F�K�\�¶�V�I�R�U�P�R�I�U�H�P�D�L�Q�G�H�U�G�H�G�X�F�H�G�I�U�R�P�/�D�J�U�D�Q�J�H�¶�V�D

�Q�G�&�D�X�F�K�\�¶�V�P�H�D�Q�Y�D�O�X�H�W�K�H�R�U�H�P�U�H�V�S�H�F�W�L�Y�H�O�\���(�[�S�D�Q�V�L�R�Q�R�I�H�[���O�R�J�������[�����������[���P���V�L�Q�[���F�R�V�[�Z�L
�W�K�W�K�H�L�U�U�D�Q�J�H�R�I�Y�D�O�L�G�L�W�\��
���D�V�V�X�P�L�Q�J�U�H�O�H�Y�D�Q�W�W�K�H�R�U�H�P�V�����$�S�S�O�L�F�D�W�L�R�Q�R�I�7�D�\�O�R�U�¶�V�W�K�H�R�U�H�P�W�R�L�Q�H�T�X�D�O�L�W�L�H�V�� 


· �6�W�D�W�H�P�H�Q�W���R�I���/�¶���+�R�V�S�L�W�D�O�¶�V���U�X�O�H���D�Q�G���L�W�V���F�R�Q�V�H�T�X�H�Q�F�H�V�����3�R�L�Q�W���R�I���O�R�F�D�O���H�[�W�U�H�P�X�P���P�D�[�L�P�X�P����
�P�L�Q�L�P�X�P���� �R�I�� �D�� �I�X�Q�F�W�L�R�Q�� �L�Q�� �D�Q�� �L�Q�W�H�U�Y�D�O���� �6�X
v�F�L�H�Q�W�� �F�R�Q�G�L�W�L�R�Q�� �I�R�U�� �W�K�H�H�[�L�V�W�H�Q�F�H�R�I�D��
�O�R�F�D�O�P�D�[�L�P�X�P���P�L�Q�L�P�X�P�� �R�I�D�I�X�Q�F�W�L�R�Q�� �D�W�D��
�S�R�L�Q�W���V�W�D�W�H�P�H�Q�W�R�Q�O�\�����'�H�W�H�U�P�L�Q�D�W�L�R�Q�R�I�O�R�F�D�O�H�[�W�U�H�P�X�P�X�V�L�Q�J�I�L�U�V�W�R�U�G�H�U�G�H�U�L�Y�D�W�L�Y�H���$�S�S�O�L�F�D�W�L
�R�Q�R�I�W�K�H�S�U�L�Q�F�L�S�O�H�R�I�P�D�[�L�P�X�P���P�L�Q�L�P�X�P�L�Q�J�H�R�P�H�W�U�L�F�D�O�S�U�R�E�O�H�P�V�� 

CoreCourse-6:( GroupTheory: Unit-1,2,3 & 4) 
LearningOutcomes: Onthecompletionofthiscourse,thestudentswillunderstandthebasicco
nceptsofGroupTheoryinAbstract/ModernAlgebracovered by the followingthreeunits: 

Unit -1: 
Symmetriesofasquare,definitionofgroup,examplesofgroupsincludingpermutation groups, 
dihedral groups and quaternion groups (through matrices),elementary properties of groups, 
examples of commutative and non-
commutativegroups.Subgroupsandexamplesofsubgroups,n�H�F�H�V�V�D�U�\�D�Q�G�V�X
v�F�L�H�Q�W�F�R�Q�G�L�W�L�R�Q�I�R
ranonemptysubsetofagrouptobeasubgroup.Normalizer,centralizer,center 
ofagroup,productoftwosubgroups. 

Unit -2: 
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�í�ñ�õ 
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Propertiesofcyclicgroups,classificationofsubgroupsofcyclicgroups. Cyclenotation for 
permutations, properties of permutations, even and odd permutations,alternating group, 
properties ofcosets, order ofan element, order ofa 
�J�U�R�X�S���/�D�J�U�D�Q�J�H�¶�V�W�K�H�R�U�H�P�D�Q�G�F�R�Q�V�H�T�X�H�Q�F�H�V�L�Q�F�O�X�G�L�Q�J�)�H�U�P�D�W�¶�V�/�L�W�W�O�H�W�K�H�R�U�H�P�� 

Unit -3 & 4: 
Normalsubgroupanditsproperties.Quotientgroup.Grouphomomorphisms,propertiesofhomo
morphisms,correspondencetheoremandone-onecorrespondence between the set of all normal 
subgroups of a group and the set 
�R�I�D�O�O�F�R�Q�J�U�X�H�Q�F�H�V�R�Q�W�K�D�W�J�U�R�X�S���&�D�\�O�H�\�¶�V�W�K�H�R�U�H�P���S�U�R�S�H�U�W�L�H�V�R�I�Lsomorphisms.First,Secondand
Thirdisomorphismtheorems. 
 

CoreCourse-7:(Partial Differential Equation:Unit-1,2,3 & 4) 
LearningOutcomes:  
On completion of this unit of the course, the student will be able 
tounderstand,deriveandsolvedifferenttypesofpartialdifferentialequationswhichm
ayariseinreallifeproblems: 

 

Unit -1 & 2: 
�x �3�D�U�W�L�D�O�G�L
u�H�U�H�Q�W�L�D�O�H�T�X�D�W�L�R�Q�V�R�I�W�K�H�I�L�U�V�W�R�U�G�H�U���/�D�J�U�D�Q�J�H�¶�V�V�R�O�X�W�L�R�Q���� �Q�R�Q- linear first order 

�S�D�U�W�L�D�O���G�L
u�H�U�H�Q�W�L�D�O���H�T�X�D�W�L�R�Q�V�����&�K�D�U�S�L�W�¶�V���J�H�Q�H�U�D�O�P�H�W�K�R�G���R�I���V�R�O�X�W�L�R�Q�����V�R�P�H���V�S�H�F�L�D�O���W�\�S�H�V��
of equations which can besolvedeasilybymethodsotherthanthegeneralmethod. 

�x Derivationofheatequation,waveequationandLaplaceequation.Classificationofsecondo
rderlinearequationsashyperbolic,parabolicorelliptic.Reductionofsecondorderlineareq
uationstocanonicalforms. 

�x �7�K�H�&�D�X�F�K�\�S�U�R�E�O�H�P���&�D�X�F�K�\���.�R�Z�D�O�H�Z�V�N�D�\�D�W�K�H�R�U�H�P���&�D�X�F�K�\�S�U�R�E�O�H�P�� �R�I�� �I�L�Q�L�W�H�� �D�Q�G��
�L�Q�I�L�Q�L�W�H���V�W�U�L�Q�J�����,�Q�L�W�L�D�O���E�R�X�Q�G�D�U�\���Y�D�O�X�H���S�U�R�E�O�H�P�V���6�H�P�L���L�Q�I�L�Q�L�W�H���V�W�U�L�Q�J���Z�L�W�K���D���I�L�[�H�G���H�Q�G����
�V�H�P�L���L�Q�I�L�Q�L�W�H�� �V�W�U�L�Q�J�� �Z�L�W�K�� �D�� �I�U�H�H�� �H�Q�G���(�T�X�D�W�L�R�Q�V�Z�L�W�K�Q�R�Q��
�K�R�P�R�J�H�Q�H�R�X�V�E�R�X�Q�G�D�U�\�F�R�Q�G�L�W�L�R�Q�V���1�R�Q��
�K�R�P�R�J�H�Q�H�R�X�V�Z�D�Y�H�H�T�X�D�W�L�R�Q���0�H�W�K�R�G�R�I�V�H�S�D�U�D�W�L�R�Q�R�I�Y�D�U�L�D�E�O�H�V���V�R�O�Y�L�Q�J�W�K�H�Y�L�E�U�D�W�L�Q�J�V�W�U�L�Q
�J�S�U�R�E�O�H�P���6�R�O�Y�L�Q�J�W�K�H�K�H�D�W�F�R�Q�G�X�F�W�L�R�Q�S�U�R�E�O�H�P�� 

Unit -3: 
�*�U�D�S�K�L�F�D�O�'�H�P�R�Q�V�W�U�D�W�L�R�Q���7�H�D�F�K�L�Q�J�$�L�G���3�U�H�I�H�U�D�E�O�\�E�\�F�R�P�S�X�W�H�U�V�R�I�W�Z�D�U�H�V�� 

Thestudentswillgainhandsonexpertiseingraphicaldemonstrationofthefollowing, 
usingcomputer softwareorotherwise: 

 
1. Plotting of a solution of Cauchy problem for first order PDE.  
2. Plotting the characteristics for the first order PDE.  
3. Plot the integral surfaces of a given first order PDE with initial data.  
4. Plotting of a solution of wave equation for different initial and boundary conditions 
5. Plotting of a solution of heat equation for different initial and boundary conditions.  
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�í�ò�ì 
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6�����3�O�R�W�W�L�Q�J���R�I���D���V�R�O�X�W�L�R�Q���R�I���/�D�S�O�D�F�H�¶�V���H�T�X�D�W�L�R�Q���I�R�U���G�L�I�I�H�U�H�Q�W���L�Q�L�W�L�D�O���D�Q�G���E�R�X�Q�G�D�U�\���F�R�Q�G�L�W�L�R�Q�V���� 
 

SECCourse-1(Logic ans sets:Unit-1,2 & 3) 
LearningOutcomes:  

Introduction of logic and sets has been discussed. Students will learn about truth table, 
different propositions, predicates and quantifiers, various operations between two sets 

and logical equivalences etc in this course. 
�x Introduction, propositions, truth table, negation, conjunction and disjunction. Implications, 

biconditional propositions, converse, contra positive and inverse propositions and precedence of 
logical operators. Propositional equivalence: Logical equivalences. Predicates and quantifiers: 
Introduction, quantifiers, binding variables and negations.  

�x Sets, subsets, set operations and the laws of set theory and Venn diagrams. Examples of finite and 
infinite sets. Finite sets and counting principle. Empty set, properties of empty set. Standard set 
operations. classes of sets. Power set of a set.  

�x Difference and Symmetric difference of two sets. Set identities, generalized union and intersections. 
Relation: Product set. Composition of relations, types of relations, partitions, equivalence Relations 
with example of congruence modulo relation. Partial ordering relations, n- ary relations. 

 
 

�s  Semester 4: 
 

CoreCourse-8(Multivariate Calculus & Vector Analysis:Unit-1,2, 3 & 4) 
Unit -1 & 2:MultivariateCalculus 

LearningOutcomes:  
Oncompletionofthiscourse,thestudentwillbeableto 

�” �8�Q�G�H�U�V�W�D�Q�G�W�K�H�F�R�Q�F�H�S�W�R�I�Q�H�L�J�K�E�R�X�U�K�R�R�G�R�I�D�S�R�L�Q�W�L�Q�5�Q���Q�! �������L�Q�W�H�U�L�R�U��

�S�R�L�Q�W���O�L�P�L�W�S�R�L�Q�W���R�S�H�Q�V�H�W�D�Q�G�F�O�R�V�H�G�V�H�W�L�Q�5�Q���Q�! ������ 

�” �,�G�H�Q�W�L�I�\�I�X�Q�F�W�L�R�Q�V�I�U�R�P�5�Q���Q�!�����W�R�5�P���P�•���� 
Developconceptsonlimitandcontinuityoffunctionsoftwoormorevariables,theirpartia
�O�G�H�U�L�Y�D�W�L�Y�H�V���W�R�W�D�O�G�H�U�L�Y�D�W�L�Y�H�D�Q�G�G�L
u�H�U�H�Q�W�L�D�E�L�O�L�W�\����
�D�O�R�Q�J�Z�L�W�K�W�K�H�V�X
v�F�L�H�Q�W�F�R�Q�G�L�W�L�R�Q�I�R�U�G�L
u�H�U�H�Q�W�L�D�E�L�O�L�W�\���&�K�D�L�Q�U�X�O�H�I�R�U�R�Q�H�D�Q�G�W�Z�R�L�Q�G�H�S�H�Q
dentparameters,directionalderivatives,thegradient,maximalandnormalpropertyofth
egradient,tangentplanes. 

�” �)�L�Q�G�� �(�[�W�U�H�P�D�� �R�I�� �I�X�Q�F�W�L�R�Q�V�� �R�I�� �W�Z�R�� �Y�D�U�L�D�E�O�H�V�� �	�� �X�Q�G�H�U�V�W�D�Q�G�� �W�K�H�� �X�V�H�� �R�I��
�W�K�H�P�H�W�K�R�G�R�I�/�D�J�U�D�Q�J�H�P�X�O�W�L�S�O�L�H�U�V�	�V�R�O�Y�H�F�R�Q�V�W�U�D�L�Q�H�G�R�S�W�L�P�L�]�D�W�L�R�Q�S�U�R�E�O�H�P�V�� 

 
 

Unit -3 & 4:Vector Analysis 
LearningOutcomes:  
After completion of this unit of the course which covers the followingtopics on 
multiple integrals, line integrals etc., the student will be able toapply these 
concepts to solve many real-life problems that may arise indifferentfields: 
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�” �0�X�O�W�L�S�O�H���L�Q�W�H�J�U�D�O�����&�R�Q�F�H�S�W���R�I���X�S�S�H�U���V�X�P�����O�R�Z�H�U���V�X�P�����X�S�S�H�U���L�Q�W�H�J�U�D�O���O�R�Z�H�U��
�L�Q�W�H�J�U�D�O�D�Q�G�G�R�X�E�O�H�L�Q�W�H�J�U�D�O���Q�R�U�L�J�R�U�R�X�V�W�U�H�D�W�P�H�Q�W�L�V�Q�H�H�G�H�G������ �6�W�D�W�H�P�H�Q�W�� �R�I��
�H�[�L�V�W�H�Q�F�H�� �W�K�H�R�U�H�P�� �I�R�U�� �F�R�Q�W�L�Q�X�R�X�V�� �I�X�Q�F�W�L�R�Q�V���,�W�H�U�D�W�H�G�� �R�U�� �U�H�S�H�D�W�H�G�� �L�Q�W�H�J�U�D�O����
�F�K�D�Q�J�H�� �R�I�� �R�U�G�H�U�� �R�I�� �L�Q�W�H�J�U�D�W�L�R�Q���� �7�U�L�S�O�H�L�Q�W�H�J�U�D�O���� �&�\�O�L�Q�G�U�L�F�D�O�D�Q�G��
�V�S�K�H�U�L�F�D�O�F�R�R�U�G�L�Q�D�W�H�V���� �&�K�D�Q�J�H�� �R�I��
�Y�D�U�L�D�E�O�H�V�L�Q�G�R�X�E�O�H�L�Q�W�H�J�U�D�O�V�D�Q�G�W�U�L�S�O�H�L�Q�W�H�J�U�D�O�V���7�U�D�Q�V�I�R�U�P�D�W�L�R�Q�R�I�G�R�X�E�O�H�D�Q�G��
�W�U�L�S�O�H���L�Q�W�H���J�U�D�O�V�����S�U�R�E�O�H�P�V���R�Q�O�\�������'�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���Y�R�O�X�P�H���D�Q�G�V�X�U�I�D�F�H���D�U�H�D��
�E�\�� �P�X�O�W�L�S�O�H�� �L�Q�W�H�J�U�D�O�V�� ���S�U�R�E�O�H�P�V�� �R�Q�O�\������ �'�L
u�H�U�H�Q�W�L�D�W�L�R�Q�X�Q�G�H�U�W�K�H��
�L�Q�W�H�J�U�D�O�V�L�J�Q���/�H�L�E�Q�L�]�¶�V�U�X�O�H���S�U�R�E�O�H�P�V�R�Q�O�\���� 

�” �'�H�I�L�Q�L�W�L�R�Q�R�I�Y�H�F�W�R�U�I�L�H�O�G���G�L�Y�H�U�J�H�Q�F�H�D�Q�G�F�X�U�O���/�L�Q�H�L�Q�W�H�J�U�D�O�V���D�S�S�O�L�F�D�W�L�R�Q�V�R�I�O�L�Q
�H�L�Q�W�H�J�U�D�O���P�D�V�V�D�Q�G�Z�R�U�N���)�X�Q�G�D�P�H�Q�W�D�O�W�K�H�R�U�H�P�I�R�U�O�L�Q�H�L�Q�W�H�J�U�D�O�V���F�R�Q�V�H�U�Y�D�W�L�Y�H
�Y�H�F�W�R�U�I�L�H�O�G�V���L�Q�G�H�S�H�Q�G�H�Q�F�H�R�I�S�D�W�K�� 

�” �*�U�H�H�Q�¶�V�W�K�H�R�U�H�P���V�X�U�I�D�F�H�L�Q�W�H�J�U�D�O�V���L�Q�W�H�J�U�D�O�V�R�Y�H�U�S�D�U�D�P�H�W�U�L�F�D�O�O�\�G�H�I�L�Q�H�G�V�X�U�I�D�F�H�V���6�W
�R�N�H�¶�V�W�K�H�R�U�H�P���7�K�H�'�L�Y�H�U�J�H�Q�F�H�W�K�H�R�U�H�P�� 

CoreCourse-9(Complex Analysis:Unit-1,2, 3 & 4) 
LearningOutcomes:  

Students will grasp the idea of complex functions, its derivatives and integrations. Also, in the practical 
classes, they will learn how to represent complex numbers, to find line integrals, contour integration, plotting 
of complex functions etc by using mathematical software. 

 

Unit-1: 
Limits, Limits involving the point at infinity, continuity. Properties of complex numbers, regions in the 
complex plane, functions of complex variable, mappings. Derivatives, differentiation formulas, Cauchy-
Riemann equations, sufficient conditions for dif�I�H�U�H�Q�W�L�D�E�L�O�L�W�\�����0�L�O�Q�H�¶�V���P�H�W�K�R�G���� 

Unit-2: 
Analytic functions, examples of analytic functions, exponential function, Logarithmic function, trigonometric 
function, derivatives of functions, definite integrals of functions. Contours, Contour integrals and its examples, 
upper bounds for moduli of contour integrals. Antiderivatives, proof of antiderivative theorem, Cauchy-
Goursat theorem, Cauchy integral formula  
Unit-3: 
An extension of Cauchy integral formula, consequences of Cauchy integral formula.  
Mobius transformations.  
Unit-4: 
Declaring a complex number e.g.�V1=3+4�E, �V��� ���í���E Discussing their algebra �V1+�V2, �V���í�V2, �V1�Û�V2�=�J�@�V1/�V2 
and then plotting them.  
(ii) Finding conjugate, modulus and phase angle of an array of complex numbers.  
(iii) Compute the integral over a straight line path between the two specified end points  
(iv) Perform contour integration  
(v) Plotting of the complex functions 
 
CoreCourse - 10(Ring theory, Linear Algebra & Metric spaces)  

 
LearningOutcomes:  
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Introduction of Ring theory should be the next step when the concepts of group theory has been build 
�X�S�����7�K�D�W�¶�V���Z�K�\�����E�D�V�L�F���F�R�Q�F�H�S�W�V���R�I���5�L�Q�J���W�K�H�R�U�\���D�Q�G���0�H�W�U�L�F���V�S�D�F�H�V�����I�X�U�W�K�H�U���L�G�H�D���R�I���L�Q�Q�H�U���S�U�R�G�X�F�W���V�S�D�F�H�V��
and linear transformations have been introduced in this course. 

 
Unit-1: 

Ring theory: Definition and examples of rings, properties of rings, sub rings, integral domains and fields, 
characteristic of a ring. Ideal, ideal generated by a subset of a ring, factor rings, prime and maximal ideals, 
ring isomorphism(statement only).  
 

Unit-2: 
Linear algebra: Inner product space. Linear transformations, null space, range, rank and nullity of a linear 
transformation, matrix representation of a linear transformation, algebra of linear transformations. 
Isomorphism, Isomorphism theorems, invertibility and isomorphism, change of coordinate matrix.  

Unit-3: 
Metric spaces: Definition and examples of Metric Spaces. Neighbourhoods. Limit points. Interior points. Open 
and closed sets. Closure and Interior. Boundary points. Subspace of Metric Space.  

Cauchy Sequence. Completeness. Cantor Intersection Theorem. Construction of R as the completion of 
incomplete Metric Space Q (Deduction of no other completion process is required). Real number as a 
complete ordered field (No proof of the theorem). 

 

SECCourse-2(Graph theory:Unit-1,2 & 3) 
LearningOutcomes:  

Basic concepts of graphs, Eulerian circuits, Eulerian graphs, Hamiltonian cycles, representation of a 
graph by matrix etc. has been introduced in this course. Also, students shall learn the different 
applications of graph theory. 

�x Definition, examples and basic properties of graphs, pseudo graphs, complete graphs, bipartite graphs 
isomorphism of graphs.  

�x Eulerian circuits, Eulerian graph, semi-Eulerian graph, theorems, Hamiltonian cycles, theorems  
�x �5�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���D���J�U�D�S�K���E�\���P�D�W�U�L�[�����W�K�H���D�G�M�D�F�H�Q�F�\���P�D�W�U�L�[�����L�Q�F�L�G�H�Q�F�H���P�D�W�U�L�[�����Z�H�L�J�K�W�H�G���J�U�D�S�K�� 
�x �7�U�D�Y�H�O�O�L�Q�J�� �V�D�O�H�V�P�D�Q�¶�V�� �S�U�R�E�O�H�P���� �V�K�R�U�W�H�V�W�� �S�D�W�K���� �7�U�H�H�� �D�Q�G�� �W�K�H�L�U�� �S�U�R�S�H�U�W�L�H�V���� �V�S�D�Q�Q�L�Q�J�� �W�U�H�H���� �'�L�M�N�V�W�U�D�¶�V��

algorithm, Warshall algorithm.  

 

�s  Semester 5: 
CoreCourse-11(Probability and Statistics) 

LearningOutcomes:  
�/�v���š�Z�]�•�����}�µ�Œ�•�����•�š�µ�����v�š�•���Á�]�o�o���l�v�}�Á�������}�µ�š�������•�]�������}�v�����‰�š�•���}�v���‰�Œ�}�������]�o�]�š�Ç�����v�����•�š���Ÿ�•�Ÿ���•�X�������.�v�]�Ÿ�}�v���}�(���‰�Œ�}�������]�o�]�š�Ç�U�����‰�‰�o�]�����Ÿ�}�v��
�}�(�������Ç���•���š�Z���}�Œ���u�U���À���Œ�]�}�µ�•���‰�Œ�}�������]�o�]�š�Ç���(�µ�v���Ÿ�}�v�•�����v�����š�Z���]�Œ�����‰�‰�o�]�����Ÿ�}�v�•�U���v�µ�u���Œ�}�µ�•���u�����•�µ�Œ���•���š�}�������š���Œ�u�]�v�����š�Z�����v���š�µ�Œ����
�}�(���•���u�‰�o�]�v�P�������š�������š���X���Z���À�����������v�����]�•���µ�•�•�������]�v���š�Z�]�•�����}�µ�Œ�•���X 

�h�v�]�š�r�í���˜���î�W 
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Random experiments, Simple and compound events. Event space. Classical and frequency definition of probability and 
�W�K�H�L�U���G�U�D�Z�E�D�F�N�V�����$�[�L�R�P�V���R�I���3�U�R�E�D�E�L�O�L�W�\�����6�W�D�W�L�V�W�L�F�D�O���U�H�J�X�O�D�U�L�W�\�����0�X�O�W�L�S�O�L�F�D�W�L�R�Q���U�X�O�H���R�I���3�U�R�E�D�E�L�O�L�W�L�H�V�����%�D�\�H�V�¶���W�K�R�U�H�P���� 
Independent events. Independent random experiments. Independent trials. Bernoulli trials and binomial law. Poisson 
trials. Random variables. Probability distribution. Distribution function. Discrete and continuous distributions. uniform, 
binomial, Poisson, geometric, negative binomial, continuous distributions: uniform, normal, exponential. Mathematical 
expectation, mean, variance, moments, central moments, dispersion, skewness and kurtosis. Median, mode, quartiles, 
moment generating function, Characteristic function.  
�h�v�]�š�r�ï�U�ð���˜���ñ�W 

Joint cumulative distribution function and its properties, joint probability density functions, marginal and conditional 
distributions, expectation of function of two random variables, conditional expectations, independent random variables, 
bivariate normal distribution, correlation coefficient, joint moment generating function and calculation of covariance, 
linear regression for two variables.  
�&�K�H�E�\�V�K�H�Y�¶�V���L�Q�H�T�X�D�O�L�W�\�����V�W�D�W�H�P�H�Q�W���D�Q�G���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I�����Z�H�D�N�����O�D�Z���R�I���O�D�U�J�H���Q�X�P�E�H�U�V���D�Q�G���V�W�U�R�Q�J���O�D�Z���R�I���O�D�U�J�H���Q�X�P�E�H�U�V����
Central Limit theorem for independent and identically distributed random variables with finite variance,  
Concept of population and Sampling. Sampling distribution of Statistic. Estimates of Population characteristic or 
parameter. Unbiased and consistent estimates. Sample characteristic as estimates of the corresponding population 
characteristic. Sampling distributions of the sample mean and variance. Exact sampling distributions for the normal 
population.  

 
�&�R�U�H�&�R�X�U�V�H�� ����  ( �/�D�S�O�D�F�H�� �7�U�D�Q�V�I�R�U�P���� �5�L�H�P�D�Q�Q�� �,�Q�W�H�J�U�D�W�L�R�Q�� �	�� �6�H�U�L�H�V�� �R�I��
�I�X�Q�F�W�L�R�Q�V�� 

LearningOutcomes:  
�d�Z���}�Œ�Ç�� ���v���� ���‰�‰�o�]�����Ÿ�}�v�� �}�(�� �>���‰�o�������� �š�Œ���v�•�(�}�Œ�u���Ÿ�}�v�•�U�� �š�Z���}�Œ�Ç�� ���v���� ���}�v�����‰�š�•�� �}�(�� �Z�]���u���v�v�� �]�v�š���P�Œ���Ÿ�}�v�� ���v���� �v���š�µ�Œ���U��
���}�v�À���Œ�P���v�������}�(���•���Œ�]���•���}�(���(�µ�v���Ÿ�}�v�•�����v�����&�}�µ�Œ�]���Œ���•���Œ�]���•���Á�]�o�o�����������]�•���µ�•�•�������]�v���š�Z�]�•�����}�µ�Œ�•���X 

Unit 1 (Laplace Transform:) 
Laplace of some standard functions, Existence conditions for the Laplace Transform, Shifting theorems, Laplace 
transform of derivatives and integrals, Inverse Laplace transform and their properties, Convolution theorem, Initial and 
final value theorem, Laplace transform of periodic functions, error functions, Heaviside unit step function and Dirac 
delta function, Applications of Laplace transform to solve ODEs.  
Unit 2:Riemann integration and Improper integral  
inequalities of upper and lower sums, Darboux integration, Darboux theorem, Riemann conditions of integrability, 
Riemann sum and definition of Riemann integral through Riemann sums, equivalence of two definitions. Riemann 
integrability of monotone and continuous functions, properties of the Riemann integral; definition and integrability of 
piecewise continuous and monotone functions. Intermediate Value theorem for Integrals; Fundamental theorem of 
Integral Calculus.  
Improper integrals. Convergence of Beta and Gamma functions.  
Unit 3 & 4:Series of functions and Fourier series 
Pointwise and uniform convergence of sequence of functions. Theorems on continuity, derivability and integrability of 
the limit function of a sequence of functions.  
Series of functions. Theorems on the continuity, derivability and integrability of the sum function of a series of functions; 
Cauchy criterion for uniform convergence and Weierstrass M-Test.  
Fourier series, Trigonometric Fourier series and its convergence. Fourier series of even and odd functions, Fourier half-
range series.  
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DSE -1(Linear Programming and Game Theory) 
LearningOutcomes:  

In this course, the students will be able to learn about various optimization techniques pertaining to linear programming 
and apply linear programming to problems arising from real life. Also, the students will learn the basic concepts of game 
theory through a problem solving approach. 
Unit 1:  
Introduction to linear programming problem. Theory of simplex method, graphical solution, convex sets, optimality and 
�X�Q�E�R�X�Q�G�H�G�Q�H�V�V�����W�K�H���V�L�P�S�O�H�[���D�O�J�R�U�L�W�K�P�����V�L�P�S�O�H�[���P�H�W�K�R�G���L�Q���W�D�E�O�H�D�X���I�R�U�P�D�W�����L�Q�W�U�R�G�X�F�W�L�R�Q���W�R���D�U�W�L�I�L�F�L�D�O���Y�D�U�L�D�E�O�H�V�����W�Z�R�(�S�K�D�V�H��
�P�H�W�K�R�G�����%�L�J�(�0���P�H�W�Kod and their comparison.  
Unit 2:  
�'�X�D�O�L�W�\�����I�R�U�P�X�O�D�W�L�R�Q���R�I���W�K�H���G�X�D�O���S�U�R�E�O�H�P�����S�U�L�P�D�O�(�G�X�D�O���U�H�O�D�W�L�R�Q�V�K�L�S�V�����H�F�R�Q�R�P�L�F���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���W�K�H���G�X�D�O���� 
�7�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �S�U�R�E�O�H�P�� �D�Q�G�� �L�W�V�� �P�D�W�K�H�P�D�W�L�F�D�O�� �I�R�U�P�X�O�D�W�L�R�Q���� �Q�R�U�W�K�Z�H�V�W�(�F�R�U�Q�H�U�� �P�H�W�K�R�G���� �O�H�D�V�W�� �F�R�V�W�� �P�H�W�K�R�G�� �D�Q�G�� �9�R�J�H�O��
approximation method for determination of starting basic solution, algorithm for solving transportation problem, 
assignment problem and its mathematical formulation, Hungarian method for solving assignment problem.  
Unit 3:  
�*�D�P�H�� �W�K�H�R�U�\���� �I�R�U�P�X�O�D�W�L�R�Q�� �R�I�� �W�Z�R�� �S�H�U�V�R�Q�¶�V�� �]�H�U�R�� �V�X�P�� �J�D�P�H���� �V�R�O�Y�L�Q�J�� �W�Z�R�� �S�H�U�V�R�Q�� �]�H�U�R�� �V�X�P�� �J�D�P�H���� �J�D�P�H�V�� �Z�L�W�K�� �P�L�[�H�G��
strategies, graphical solution procedure, dominance property, linear programming solution of games.  
 
 
 

DSE-2(Introduction to Integral equation and Dynamical system) 
LearningOutcomes:  

Preliminary idea about integral equation and dynamical system have been discussed here. The applications in real world 
problems have also been discussed in dynamical system. 
 
Unit 1 & 2: Integral equations: 

�x Introduction and basic Examples. Classification, Conversion to Volterra Equation to ODE, Conversion of IVP 
and BVP to Integral equation, Decomposition, Direct Computation, Successive Approximation, Successive 
substitution method for Fredholm Integral equations.  

�x Series Solution. Successive approximation. Successive substitution method for Volterra integral equation. 
Volterra integral equation of first kind. Integral equation with separable kernel.  

 
Unit 3 & 4: Dynamical System 
 

�x Formulation of physical system, Existence and uniqueness of solution of a dynamical system, linear system, 
solution of linear system, fundamental matrix, Fundamental matrices of non-autonomous system.  

�x Linear systems with periodic coefficients, stability of systems, stability of linear autonomous systems, stability 
of non-autonomous system using linearization, properties of orbit, phase portrait.  

 
 
 

�s  Semester 6: 
 
 
 

CoreCourse-13(Dynamics of a particle) 
LearningOutcomes:  
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�,�Q���W�K�L�V���F�R�X�U�V�H���R�I���V�W�X�G�\�����V�W�X�G�H�Q�W�V���J�U�D�E���W�K�H���E�D�V�L�F���N�Q�R�Z�O�H�G�J�H���R�I���W�K�H���E�H�K�D�Y�L�R�X�U���R�I���R�E�M�H�F�W�V���L�Q���P�R�W�L�R�Q�����0�R�W�L�R�Q���L�Q���D��
�V�W�U�D�L�J�K�W���O�L�Q�H�����(�[�S�U�H�V�V�L�R�Q�V���R�I���Y�H�O�R�F�L�W�\���D�Q�G���D�F�F�H�O�H�U�D�W�L�R�Q���L�Q���G�L�I�I�H�U�H�Q�W���F�R�R�U�G�L�Q�D�W�H���V�\�V�W�H�P�V�����F�H�Q�W�U�D�O���R�U�E�L�W�����P�R�W�L�R�Q���R�I��
�D���S�D�U�W�L�F�O�H���Z�L�W�K���Y�D�U�\�L�Q�J���P�D�V�V���D�Q�G���S�D�U�W�L�F�O�H���P�R�W�L�R�Q���L�Q���D���U�H�V�L�V�W�L�Q�J���P�H�G�L�X�P���D�U�H���W�K�H���N�H�\���W�R�S�L�F�V���R�I���W�K�L�V���F�R�X�U�V�H�� 

�8�Q�L�W�������	���� 

�x �0�R�W�L�R�Q���L�Q���V�W�U�D�L�J�K�W���O�L�Q�H���X�Q�G�H�U���Y�D�U�L�D�E�O�H���D�F�F�H�O�H�U�D�W�L�R�Q�����6�L�P�S�O�H���+�D�U�P�R�Q�L�F���0�R�W�L�R�Q�����+�R�R�N�H�¶�V���O�D�Z�����3�U�R�E�O�H�P�V��
on elastic string. Expressions for velocity and acceleration of a particle moving on a plane in Cartesian 
and Polar coordinates.  

�x �0�R�W�L�R�Q���R�I���D���S�D�U�W�L�F�O�H���P�R�Y�L�Q�J���R�Q���D���S�O�D�Q�H���Z�L�W�K���U�H�I�H�U�H�Q�F�H���W�R���D���V�H�W���R�I���U�R�W�D�W�L�Q�J���D�[�H�V���� 
�x Central forces and central orbit.  
�x Tangential and normal accelerations. Circular motion. Simple cases of constrained motion of a particle. 

Motion of a particle in a plane under different laws of resistance. Motion of a projectile in a resisting 
medium.  

�x �7�U�D�M�H�F�W�R�U�L�H�V���L�Q���D���U�H�V�L�V�W�L�Q�J���P�H�G�L�X�P���Z�K�H�U�H���U�H�V�L�V�W�D�Q�F�H���Y�D�U�L�H�V���D�V���V�R�P�H���L�Q�W�H�J�U�D�O���S�R�Z�H�U���R�I���Y�H�O�R�F�L�W�\�����7�H�U�P�L�Q�D�O��
�Y�H�O�R�F�L�W�\�����0�R�W�L�R�Q���X�Q�G�H�U���W�K�H���L�Q�Y�H�U�V�H���V�T�X�D�U�H���O�D�Z���L�Q���D���S�O�D�Q�H�����.�H�S�O�H�U�¶�V���O�D�Z���D�Q�G���S�O�D�Q�H�W�D�U�\���P�R�W�L�R�Q�����(�V�F�D�S�H��
�Y�H�O�R�F�L�W�\�����W�L�P�H���R�I���G�H�V�F�U�L�E�L�Q�J���D�Q���D�U�F���R�I���D�Q���R�U�E�L�W�����P�R�W�L�R�Q���R�I���D�U�W�L�I�L�F�L�D�O���V�D�W�H�O�O�L�W�H�V���� 
 
�8�Q�L�W������ 

Equation of motion of a particle of varying mass. Problems of motion of varying mass such as those of falling 
raindrops and projected rockets.  
 

CoreCourse-14(Numerical Methods) 
LearningOutcomes:  

�7�K�L�V���F�R�X�U�V�H���Z�L�O�O���K�H�O�S���V�W�X�G�H�Q�W�V���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�H���F�R�Q�F�H�S�W���R�I���H�U�U�R�U�����Y�D�U�L�R�X�V���P�H�W�K�R�G�V���W�R���I�L�Q�G���D���U�R�R�W���R�I���D�Q��
�H�T�X�D�W�L�R�Q�����V�R�O�X�W�L�R�Q���R�I���D���V�\�V�W�H�P���R�I���O�L�Q�H�D�U���H�T�X�D�W�L�R�Q�V�����L�Q�W�H�U�S�R�O�D�W�L�R�Q�����Q�X�P�H�U�L�F�D�O���G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q���D�Q�G��
�L�Q�W�H�J�U�D�W�L�R�Q���H�W�F�����7�K�H���V�W�X�G�H�Q�W�V���Z�L�O�O���D�O�V�R���K�D�Y�H���K�D�Q�G���R�Q���H�[�S�H�U�L�H�Q�F�H���R�I���W�K�H���W�R�S�L�F���W�K�U�R�X�J�K���F�R�P�S�X�W�H�U�V���X�V�L�Q�J��
�D�Q�\���V�R�I�W�Z�D�U�H�� 
�8�Q�L�W�����	���� 

�x Errors: Relative, Absolute, Round off, Truncation.  
�x �7�U�D�Q�V�F�H�Q�G�H�Q�W�D�O���D�Q�G���3�R�O�\�Q�R�P�L�D�O���H�T�X�D�W�L�R�Q�V�����%�L�V�H�F�W�L�R�Q���P�H�W�K�R�G�����1�H�Z�W�R�Q�¶�V���P�H�W�K�R�G�����6�H�F�D�Q�W���P�H�W�K�R�G�����5�D�W�H��

of convergence of these methods.  
�x �6�\�V�W�H�P���R�I���O�L�Q�H�D�U���D�O�J�H�E�U�D�L�F���H�T�X�D�W�L�R�Q�V�����*�D�X�V�V�L�D�Q���(�O�L�P�L�Q�D�W�L�R�Q���D�Q�G���*�D�X�V�V���-�R�U�G�D�Q���P�H�W�K�R�G�V�����*�D�X�V�V���-�D�F�R�E�L��

�P�H�W�K�R�G�����*�D�X�V�V���6�H�L�G�H�O���P�H�W�K�R�G���D�Q�G���W�K�H�L�U���F�R�Q�Y�H�U�J�H�Q�F�H���D�Q�D�O�\�V�L�V���� 
�x �,�Q�W�H�U�S�R�O�D�W�L�R�Q���� �/�D�J�U�D�Q�J�H�� �D�Q�G�� �1�H�Z�W�R�Q�¶�V�� �P�H�W�K�R�G�V���� �(�U�U�R�U�� �E�R�X�Q�G�V���� �)�L�Q�L�W�H�� �G�L�I�I�H�U�H�Q�F�H�� �R�S�H�U�D�W�R�U�V���� �*�U�H�J�R�U�\��

forward and backward difference interpolation.  
 
Unit 3: 

�1�X�P�H�U�L�F�D�O�� �,�Q�W�H�J�U�D�W�L�R�Q���� �7�U�D�S�H�]�R�L�G�D�O�� �U�X�O�H���� �6�L�P�S�V�R�Q�¶�V�� �������U�G�� �U�X�O�H���� �&�R�P�S�R�V�L�W�H�� �7�U�D�S�H�]�R�L�G�D�O�� �U�X�O�H���� �&�R�P�S�R�V�L�W�H��
�6�L�P�S�V�R�Q�¶�V���������U�G���U�X�O�H�����2�U�G�L�Q�D�U�\���'�L�I�I�H�U�H�Q�W�L�D�O���(�T�X�D�W�L�R�Q�V�����(�X�O�H�U�¶�V���P�H�W�K�R�G�����5�X�Q�J�H-Kutta method of orders two 
and four.  

 
Unit 4: 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ò�ò 
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1. Solution of transcendental and algebraic equations by  
�‡���%�L�V�H�F�W�L�R�Q���P�H�W�K�R�G�� 
�‡���1�H�Z�W�R�Q���5�D�S�K�V�R�Q���P�H�W�K�R�G���� 
�‡���5�H�J�X�O�D���)�D�O�V�L���P�H�W�K�R�G���� 
2. Solution of system of linear equations  
�‡���*�D�X�V�V�L�D�Q���H�O�L�P�L�Q�D�W�L�R�Q���P�H�W�K�R�G�� 
�‡���*�D�X�V�V-Seidel method  
3. Numerical Integration  
�‡���7�U�D�S�H�]�R�L�G�D�O���5�X�O�H�� 
�‡���6�L�P�S�V�R�Q�¶�V���R�Q�H���W�K�L�U�G���U�X�O�H�� 
 
4. Solution of ordinary differential equations  
�‡���(�X�O�H�U���P�H�W�K�R�G�� 
�‡���5�X�Q�J�H- Kutta Method of orders two and four  
 

DSE-3(Number Theory) 
LearningOutcomes:  

�6�W�X�G�H�Q�W�V���Z�L�O�O���O�H�D�U�Q���D�E�R�X�W���Q�X�P�E�H�U���W�K�H�R�U�\���D�Q�G���W�K�H���W�R�S�L�F���O�L�N�H���F�R�Q�J�U�X�H�Q�F�H�V�����&�K�L�Q�H�V�H���U�H�P�D�L�Q�G�H�U���W�K�H�R�U�H�P�����)�H�U�P�D�W�¶�V��
�O�L�W�W�O�H���W�K�H�R�U�H�P�����L�Q�W�H�J�H�U���P�R�G�X�O�R���Q�����)�H�U�P�D�W�¶�V���O�D�V�W���W�K�H�R�U�H�P���H�W�F���D�U�H���N�H�\���I�H�D�W�X�U�H�V���R�I���W�K�L�V���F�R�X�U�V�H�� 

�8�Q�L�W�������������	������ 

�x Linear diophantine equation, The fundamental theorem of arithmetic, statement of prime number 
theorem, Goldbach conjecture, linear congruences, reduced and complete set of residues. Chinese 
�U�H�P�D�L�Q�G�H�U���W�K�H�R�U�H�P�����)�H�U�P�D�W�¶�V���O�L�W�W�O�H���W�K�H�R�U�H�P�����:�L�O�V�R�Q�¶�V���W�K�H�R�U�H�P���� 

�x Number theoretic functions, sum and number of divisors, multiplicative and totally multiplicative 
�I�X�Q�F�W�L�R�Q�V�����0�R�E�L�X�V���I�X�Q�F�W�L�R�Q�����W�K�H���0�R�E�L�X�V���L�Q�Y�H�U�V�L�R�Q���I�R�U�P�X�O�D�����W�K�H���J�U�H�D�W�H�V�W���L�Q�W�H�J�H�U���I�X�Q�F�W�L�R�Q�����(�X�O�H�U�¶�V���S�K�L�(
�I�X�Q�F�W�L�R�Q�����(�X�O�H�U�¶�V���W�K�H�R�U�H�P�����V�R�P�H���S�U�R�S�H�U�W�L�H�V���R�I���(�X�O�H�U�¶�V���S�K�L-function.  

�x Order of an integer modulo n, primitive roots for primes, composite numbers having primitive roots, 
�(�X�O�H�U�¶�V���F�U�L�W�H�U�L�R�Q�����W�K�H���/�H�J�H�Q�G�U�H���V�\�P�E�R�O���D�Q�G���L�W�V���S�U�R�S�H�U�W�L�H�V�����T�X�D�G�U�D�W�L�F���U�H�F�L�S�U�R�F�L�W�\�����T�X�D�G�U�D�W�L�F���F�R�Q�J�U�X�H�Q�F�H�V��
with composite moduli. Pythagorean triple, primitive �3�\�W�K�D�J�R�U�H�D�Q���W�U�L�S�O�H�����)�H�U�P�D�W�¶�V���/�D�V�W���W�K�H�R�U�H�P���� 

 
 
 
 

 

 

DSE-4 (Boolean algebra and discrete mathematics) 
LearningOutcomes: 

 
Preliminary idea about Boolean algebra and its implementation to modern day computers have been discussed 
here. Also, foundations of discrete Mathematics have been introduced in this course. 

 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�í�ò�ó 
 

 

 

�' �K�s���Z�E�D���E�d���K�&���t ��� �̂d�������E�' ���> 
�2�I�I�L�F�H���R�I���W�K�H���3�U�L�Q�F�L�S�D�O�� 

�$�&�+�$�5�<�$���%�5�2�-�( �1�' �5�$���1�$�7�+���6�( �$�/ ���&�2�/ �/ �( �* �( �� 
���K�K���,�������,���Z���t�ó�ï�ò�í�ì�í 

�W�Z�W���ì�ï�ñ�ô�î���î�î�ò�í�í�î 
�t�����•�]�š���W���Z�©�‰�•�W�l�l�����v�•�����o���}�o�o���P���X�����X�]�v 

Unit 1 & 2: Boolean Algebra 
�x Boolean Algebra: Huntington postulates for Boolean algebra, Algebra of sets and switching algebra as 

examples of Boolean Algebra, duality principle, Boolean functions, Normal forms, minimal and 
maximal forms of Boolean polynomials . 

�x Karnaugh maps, Design of switching circuits, Logic gates.  
 
 
 
 
 
�8�Q�L�W�������	���������'�L�V�F�U�H�W�H���0�D�W�K�H�P�D�W�L�F�V 

�x Discrete Mathematics: Principle of inclusion and exclusion, Pigeon-hole principle, Finite 
combinatorics, Generating functions, Partitions, Recurrence relations, Linear difference equations 
with constant coefficients.  

�x Partial and linear orderings, Chains and anti-chains, Lattices, Distributive lattices, Complementation, 
sub-lattices, products and homomorphisms. 
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�'�(�3�$�5�7�0�(�1�7���2�)���3�+�<�6�,�2�/�2�*�< 

�)�R�U���8�*���&�%�&�6���V�\�O�O�D�E�X�V���R�I���3�K�\�V�L�R�O�R�J�\���L�Q���&�R�R�F�K���%�H�K�D�U���3�D�Q�F�K�D�Q�D�Q���%�D�U�P�D���8�Q�L�Y�H�U�V�L�W�\���F�O�L�F�N���W�K�H���I�R�O�O�R�Z�L�Q�J��

�O�L�Q�N�� 

�K�W�W�S�V�������F�E�S�E�X���D�F���L�Q���X�V�H�U�I�L�O�H�V���I�L�O�H���&�%�&�6���8�3�'�$�7�(�'�������&�%�&�6�������6�\�O�O�D�E�X�V�B�������������3�+�<�6�,�2�/�2�*�<�B������������
�����������������S�G�I 

 

�3�5�2�*�5�$�0�0�(���2�8�7�&�2�0�(�6 

 

�6�O�����1�R�� �3�5�2�*�5�$�0�0�(���2�8�7�&�2�0�(�6 

�� �6�F�L�H�Q�W�L�I�L�F���5�H�D�V�R�Q�L�Q�J 

�� �/�D�E�R�U�D�W�R�U�\���7�H�F�K�Q�L�T�X�H�V���D�Q�G���,�Q�V�W�U�X�P�H�Q�W�D�W�L�R�Q 

�� �3�U�R�E�O�H�P���V�R�O�Y�L�Q�J���6�N�L�O�O�V 

�� �&�R�P�P�X�Q�L�W�\���+�H�D�O�W�K���$�Z�D�U�H�Q�H�V�V���$�S�W�L�W�X�G�H 

�� �$�Q�D�O�\�W�L�F�D�O���7�K�L�Q�N�L�Q�J���D�Q�G���5�H�V�H�D�U�F�K���$�S�W�L�W�X�G�H 

�� �6�F�R�S�H�V���D�Q�G���&�D�U�H�H�U���$�Y�H�Q�X�H�V 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

C1 Sanskrit Grammar and 
Composition 

�6�W�X�G�H�Q�W�V�� �Z�L�O�O�� �H�D�U�Q�� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �3�D�Q�L�Q�L�\�D�¶�V�9�\�D�N�D�U�D�Q�D����
knowledge of MaheshwaraSutras, Sandhi and Samjna based 
on Laghusiddhantakaumudi. Students will have capacity to 
understand fundamentals of Panini Grammar etc. They will 
earn knowledge of different types of voices  ( Active voice, 
Passive voice and Impersonal Voice). They will have 
translation  ability of simple sentences from English to 
Sanskrit and Sanskrit to English. 

C2 Classical Sanskrit 
Literature (Prose & 
Ethics) 

�6�W�X�G�H�Q�W�V�� �Z�L�O�O�� �H�D�U�Q�� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �6�D�Q�V�N�U�L�W�� �/�L�W�H�U�D�W�X�U�H�¶�V��
�µ���X�N�R�Q�D�V�R�S�D�G�H���D	¤�¶(Prose mode) special   in the context of 
�0�D�K�D�N�D�Y�L�%�D�Q�E�K�D�W�W�D�¶�V�� �3�R�H�W�L�F�� �V�W�\�O�H���� �&�R�P�S�U�H�K�H�Q�V�L�Y�H��
understanding of the popular prose portion from Kadambari, 
appreciation of basic poetic and linguistic aspects of 
Sanskrit  Literature etc. Through Nitishatakam they will 
earn knowledge of moral values and thoughts, inspiration to 
assimilation. 

GE1 Ethical and Moral Issues 
in Sanskrit Literature  

Students will understand that the truth always prevails, plant 
seeds of faith, unity in diversity in possible and necessary 
etc.Lord Rama  is the epitome of kindness, compassion, and 
love. His wisdom and patience made it possible for him to 
follow his inner good without worrying about the loss of 
luxuries and kingship. The Mahabharata, an epic Indian 
poem detailing the struggle between two rival families for 
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control of the throne, stands as one of the great treasures of 
world literature.  Throughout all of the adventures, an 
underlying theme runs through the tale.Through 
Nitishatakam they will earn knowledge of moral values and 
thoughts, inspiration to assimilation. 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

C3 Classical Sanskrit 
Literature (Drama) & 
Metre 
 

This course aims to acquaint the students with most 
famous dramas of Sanskrit Literature, which not only 
reflect poetic excellence but also depict contemporary 
society and highlight human values and morality. It 
also intends to give an understanding of Sanskrit 
metres. The course also seeks to help the students 
negotiate the text independently with the help of 
Proficiency of Sanskrit.  
 

C4 Classical Sanskrit 
Literature (Poetry) & 
Dramaturgy 

This course aims to get the students acquaint with the 
text of classical Sanskrit Poetry. They also learn the 
ideas of Kavyasastric angle as well as Asthetics of 
Kavyas. 

GE2 Nationalistic Thought 
in Sanskrit Literature 

This Course aims to acquaint students with relevant 
and much debated issues of Ramayana and 
Mahabharata. They will also know our Nation from 
Vedic India to Modern India through Vedic Literature 
as well ae Classical Literature. They also know and 
realise the real picture of Nationalism in that period 
of time from this course. 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

C5 History of Classical 
Sanskrit Literature 

This course aims to introducing notable features of 
History of Classical Sanskrit Literature. It will enable 
students to understand and construct the structure of 
Classical Sanskrit. The Students can take the 
knowledge about the History of �5�—�P�—�\�D�¼�D�P�� 
�0�D�K�—�E�K�—�U�D�W�D�P���� �3�X�U�—�¼�D�P���� �0�D�K�—�N�—�Y�\�D�P���� �*�¯�W�L�N�—�Y�\�D�P����
�*�D�G�\�D�N�—�Y�\�D�P���� �.�D�W�K�—�V�—�K�L�W�\�D�P���� �$�L�W�L�K�—�V�L�N�D�V�—�K�L�W�\�D�P����
�1�—� �\�D�V�—�K�L�W�\�D�P���	���&�D�P�S�Ì�N�—�Y�\�D�P�� 

C7 Sanskrit Grammar This course introduces the scientific study of 
�/�D�J�K�X�V�L�G�G�K�—�Q�W�D�N�D�X�P�X�G�¯�� ��- �6�X�E�D�Q�W�D�S�U�D�N�D�U�D�¼�D�P and 
�/�D�J�K�X�V�L�G�G�K�—�Q�W�D�N�D�X�P�X�G�¯��- �.�Ä�W-Taddhita-�S�U�D�W�\�D�\�—	¤ . 
Students would be able to understand Grammar 
structure of Sanskrit language and status of it in the 
field of comparative studies. 

GE3 OTHER THAN 
SANSKRIT [H] 
STUDENTS 

 
                           --------------NA--------------- 

SEC1 Communicative 
Sanskrit 

This course aims to introducing Communicative 
Sanskrit. Students would be able to writing of dialogue 
in sanskrit, usage of sanskrit words in day-to-day life 
(words related to educational institution, human body, 
occupation, fruits, vegetables, birds and animals), time 
calculation and knowledge of numbers (1-100) in 
sanskrit and writing of letter in sanskrit. 

 

�ð�d�,���^���D���^�d���Z�����K�h�Z�^�����K�h�d���K�D���^���~���K�• 

COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

C8 History of Vedic, 
Scientific & Technical 
literature in Sanskrit  

This course on Vedic literature aims to introduce 
various types of Vedic Text.The Students can take the 
�N�Q�R�Z�O�H�G�J�H���D�E�R�X�W���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V���R�I���9�H�G�D�����%�U�—�K�P�D	Æam, 
�–�U�D	Æ�\�D�N�D�P���� �8�S�D�Q�L�V�D�G���� �9�H�G�—�Q�J�—�Q�L���� �6�W�X�G�H�Q�W�V�� �P�X�V�W��
know how Indian education system Gurukul System 
was overtaken by convert school culture under a well 
drafted plan to produce Indians who thinks and behave 
like Englishman. It will also facilitate the students to 
know about philosophical, moral and scientific 
principles including the course of Indian Intellectual 
traditions of Vedic period. 
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C9 Ancient Indian Polity & 
General Survey of  
Dharma, Artha and 
Nitisastra 

In this course the students would know about the Texts 
of Dharmasastra, Arthasastra and Nitisastra. This 
course gives holistic and comprehensive understanding 
of the subject. It build a comprehensive outlook of 
ancient Indian polity. 

C10 Vedic Hymns & 
Grammar 

The students would know about the Vedic Mantras and 
Vedic Grammar also. The students would also know 
the differences between Classical and Vedic Grammar. 
The students can take the knowledge about socio-
economic life in the age of Rigveda, different hymns 
of Rigveda and its philosophical importance. 

GE4 OTHER THAN 
SANSKRIT [H] 
STUDENTS 

 
                          ------------------NA------------------- 

SEC 2 Self Management in 
Bhagabad Gita 

The objective of this course is to study the philosophy 
of self-management in Bhagabad Gita. The course 
seeks to help students negotiate the text independently 
without referring to the traditional commentaries so as 
to enable them to experience the richness of the text. 
This course also develops self-control, moral values 
and initiates harmony in Society. 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

C11 Indian Philosophy This course introduces the scientific study of Indian 
Philosophy. The students would know about the 
Tarkasa	Âgraha	¤ and History of Indian 
Philosophy. 

C12 Sanskrit Poetics & 
Literary Criticism 

The objective of this course is to study the Sanskrit 
Poetics & Literary Criticism  This course aims to 

introducing �.�—�Y�\�D�G�D�U���D	¤ (Prathamapariccheda	¤)and 
�6�—�K�L�W�\�D�G�D�U�S�D�¼�D	¤ 10th Pariccheda	¤ �± Yamakam, 

�$�Q�X�S�U�—�V�D	¤�������O�H�ú�D	¤�����8�S�D�P�—�� 
�5�Ì�S�D�N�D�P�����8�W�S�U�H�N�ú�—�����$�W�L���D�\�R�N�W�L	¤, 

�7�X�O�\�D�\�R�J�L�W�—�����3�U�D�W�L�Y�D�V�W�Ì�S�D�P�—�� 
�1�L�G�D�U���D�Q�—�����'�¯�S�D�N�D�P�����'�Ä�ú� �—�Q�W�D	¤, 
�6�D�P�—�V�R�N�W�L	¤�����$�S�U�D�V�W�X�W�D�S�U�D���D	Â�V�—�� 
�$�U�W�K�—�Q�W�D�U�D�Q�\�—�V�D	¤�����.�—�Y�\�D�O�L	Ägam, 

�9�L�E�K�—�Y�D�Q�—�����9�L���H�ú�R�N�W�L	¤, 
�%�K�U�—�Q�W�L�P�—�Q�����$�S�D�K�Q�X�W�L	¤, 

Vyatireka	¤�����6�Y�D�E�K�—�Y�R�N�W�L	¤. 
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DSE1 Modern Sanskrit 
Literature 

This course aims to introducing notable features of 
Modern Sanskrit Literature. It will enable students to 
understand and construct the structure of Modern 
Sanskrit Literature. The Students can take the 
knowledge about the Modern Sanskrit 
Literature in Bengal (Haridas 
Siddhanta Vagish, Chandrakanta 
Tarkalamkar, Panchanan 
Tarkaratna, Kalipada 
Tarkacharya, Srijib Nyayatirtha, 
Nityananda Smrititirtha, Jatindra 
Bimal Chowdhury, Roma 
Chowdhury, Birendra Kumar 
Bhattacharya, Sitanath Acharya) 
And  Modern Sanskrit 
Literature in Outer Bengal (Rewa 
Prasad Dwivedi, Ramkaran 
Sharma, Kshma Rao, G. B. 
Palsule, S.B. Vernekar, Satyavrat 
Sastri, Radhavallabh Tripathy, 
Abhiraj Rajendra Mishra, 
Haridutta Sharma). 

DSE2 Art of Balanced 
Living 

The objective of this course is to study the philosophy 
of Art of Balanced Living in Bhagabad Gita.. This 
course also develops Self-presentation, Concentration 
and and Refinement of Behaviour (Methods of 
Improving Behaviour) 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

C-13 Paninian Grammer This course aims to introducing two notable features of 
Sanskrit grammar. It will enable students to understand 
and construct the structure of Sanskrit language in an 
accurate manner through the system of traditional 
Paninian Grammar. 

C-14 Linguistics This course introduces the scientific study of human 
languages. Students would be able to understand 
linguistic structure of Sanskrit language and status of it 
in the field of comparative linguistics. 

DSE3 Indian Epigraphy & 
Palaeography 

This course will enable students to understand the 
different facets of ancient Indian history embedded in 
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various inscriptions written in Sanskrit. It will also help 
to know the importance of the study of inscriptions. 

DSE4 Environmental 
Awareness in Sanskrit 
Literature 

This course introduces the environmental awareness 
reflected in Vedic and Classical Sanskrit literature. It 
will be helpful to understand the significance of ancient 
Indian thoughts in the field of environmental studies. 
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1st Semester 2nd Semester 3rd Semester 4th Semester 5th Semester 6th Semester 
DSC A1 DSC A2 DSC A3 

SEC 1 
DSC A4 
SEC 2 

DSE A1 
GE �± A1 
SEC 3 

DSE A2 
 SEC 4 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

DSC A1 Sanskrit Drama and 
Paniniyan Grammar 

�6�W�X�G�H�Q�W�V�� �Z�L�O�O�� �N�Q�R�Z�� �0�D�K�D�N�D�Y�L�.�D�O�L�G�D�V�D�¶�V�� �S�R�H�W�L�F�� �V�W�\�O�H�� �D�Q�G��
geographical environmental surroundings. They will 
understand the role of Nature in AbhijnanShakuntalam by 
Kalidasa. They will make out what is Abhijnan in this play 
AbhijnanShakuntalam. Students will earn knowledge of 
�3�D�Q�L�Q�L�\�D�¶�V�9�\�D�N�D�U�D�Q�D���� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �6�D�Q�G�K�L���� �3�U�D�W�\�D�K�D�U�D����
Samjna and Krit based on Laghusiddhantakaumudi. 
Students will have capacity to understand fundamentals of 
Panini Grammar etc. 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

DSC A2 Sanskrit Poetry 
and Metre 

This course aims to acquaint the students with 
most famous poetry of Sanskrit Literature, 
which not only reflect poetic excellence but 
also depict contemporary society and highlight 
human values and morality. It also intends to 
give an understanding of Sanskrit metres.  
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

DSC �± A3 History of Classical 
Sanskrit Literature & 
Translation 

This course aims to introducing notable features of 
History of Classical Sanskrit Literature. It will enable 
students to understand and construct the structure of 
Classical Sanskrit. The Students can take the 
knowledge about the History of �5�—�P�—�\�D�¼�D�P�� 
�0�D�K�—�E�K�—�U�D�W�D�P�����3�X�U�—�¼�D�P�����0�D�K�—�N�—�Y�\�D�P�����*�¯�W�L�N�—�Y�\�D�P����
�*�D�G�\�D�N�—�Y�\�D�P���� �.�D�W�K�—�V�—�K�L�W�\�D�P���� �$�L�W�L�K�—�V�L�N�D�V�—�K�L�W�\�D�P����
�1�—� �\�D�V�—�K�L�W�\�D�P�� �	�� �&�D�P�S�Ì�N�—�Y�\�D�P�� They will have 
translation  ability of simple sentences from English 
to Sanskrit and Sanskrit to English. 

SEC 1 Basic Sanskrit Learning This course aims to introducing of Declensions 
���1�D�U�D���/�D�W�—���� �)�D�O�D���� �$�V�P�D�G���� �1�D�G�¯���� �0�X�Q�L���� �6�—�G�K�X����
�3�L�W�Ä���–�W�P�D�Q���� �0�—�W�Ä���� �0�D�G�K�X���� �<�X�ú�P�D�G���� �7�D�G���� �*�X�¼�L�Q����
�,�G�D�P���� �(�N�D�� �W�R�� �$�ú�W�D�Q������ �&�R�Q�M�X�J�D�W�L�R�Q�V���� �,�Q�G�H�F�O�L�Q�D�E�O�H�V�� �	��
�.�—�U�D�N�D-vibhakti	¤ 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

DSC A4 �6�P�Ä�W�L���—�V�W�U�D���	 
�8�S�D�Q�L���D�G 

In this course students will learn about the Indian 
Rituals, Religion and Culture in Sanskrit tradition. 
They will be able to know the Theology, their concept 
etc. 

SEC 2 Communicative 
Sanskrit 

This course enhance the ability of the students to 
express the thoughts and ideas effectively orally in 
Sanskrit. Students acquires the ability to communicate 
in Sanskrit with others through proper media and 
�F�R�Q�I�L�G�H�Q�W�O�\���V�K�D�U�H���R�Q�H�¶�V���Y�L�H�Z�V���L�Q���6�D�Q�V�N�U�L�W�� 

 

�ñ�d�,���^���D���^�d���Z�����K�h�Z�^�����K�h�d���K�D���^���~���K�• 

COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

DSE A1 Sanskrit Prose & Indian 
Philosophy 

This course introduces the scientific study of Indian 
Philosophy. Students will earn knowledge of Sanskrit 
�/�L�W�H�U�D�W�X�U�H�¶�V�� �µ���X�N�R�Q�D�V�R�S�D�G�H���D	¤�¶���3�U�R�V�H�� �P�R�G�H���� �V�S�H�F�L�D�O������
�L�Q�� �W�K�H�� �F�R�Q�W�H�[�W�� �R�I�� �0�D�K�D�N�D�Y�L�%�D�Q�E�K�D�W�W�D�¶�V�� �3�R�H�W�L�F�� �V�W�\�O�H����
Comprehensive understanding of the popular prose 
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portion from Kadambari, appreciation of basic poetic 
and linguistic aspects of Sanskrit  Literature etc. 

GE �± A1 Ethical and Moral 
Issues in 
Sanskrit Literature  

Students will understand that the truth always prevails, plant 
seeds of faith, unity in diversity in possible and necessary 
etc.Lord Rama  is the epitome of kindness, compassion, and 
love. His wisdom and patience made it possible for him to 
follow his inner good without worrying about the loss of 
luxuries and kingship. The Mahabharata, an epic Indian 
poem detailing the struggle between two rival families for 
control of the throne, stands as one of the great treasures of 
world literature.  Throughout all of the adventures, an 
underlying theme runs through the tale.Through 
Nitishatakam they will earn knowledge of moral values and 
thoughts, inspiration to assimilation. 

SEC 3 Indian Theatre This course introduces the scientific study of Indian 
Abhinaya	¤���$�U�W�K�D�S�U�D�N�Ä�W�L	¤���� �$�Y�D�V�W�K�—���� �3�D�x�F�D�V�D�Q�G�K�L	¤, 
�1�—� �\�D�V�D	Â�O�—�S�—	¤ ���6�—�K�L�W�\�D�G�D�U�S�D�¼�D	¤: 6th) & �0�D�x�F�D�V�D�M�M�—��
���1�—� �\�D���—�V�W�U�D�P������nd) 
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COURSE 
CODE 

COURSE TITLE COURSE OUTCOMES 

DSE A2 Fables Literature & Gita Students would be able to learn the moral values and 
life skills from the stories from fable literature. They 
would also able to think about spiritual power of action 
as depicted in Gita. 

SEC 4 Scientific & Technical 
Literature in Sanskrit 

Students would be able to explore different streams of  
ancient Indian sciences and different methods of 
scientific thinking.   
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Sl. No. PROGRAMME OUTCOME 

1 Historical Methodology 

2 Understanding of Physical/Cultural Landscape 

3 Philosophical thinking and ethical values 

4 Understanding of social, political and economic development 

5 Notion about nation state and nationalism 

6 Ability to conduct independent research 

7 Critical Analysis 

8 Understanding Regional contexts 

9 Interdisciplinary approach 

10 Liberal Mindset 
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Sl. 
No. Semester Course Name Course Outcome 

1 1st 
Semester 

Cc-1 principles 
of history 

after completing this course, students will be able to define and explain 
key historical concepts such as causation, continuity and change, 
periodization, and historical significance. they also able to equip 
themselves with a comprehensive understanding of the principles of 
history, fostering critical thinking, research skills, and an appreciation for 
the complexities of historical interpretation. 

2 1st 
Semester 

Cc-2 ancient 
civilizations 

on completion of this course, the student will be able to acquire a 
comprehensive understanding of major ancient civilizations, including 
their social structures, political systems, economic activities, religious 
beliefs, and cultural achievements. it also develop a chronological 
framework for major ancient civilizations, enabling students to place 
events, developments, and cultural achievements in their proper 
historical context. it also introduce students to the methods and 
techniques used by historians to study ancient civilizations, including 
the interpretation of archaeological evidence, historical documents, and 
oral traditions. 

3 1st 
Semester 

Cc-3 
contemporary 
world up to 
1939 

On completion of this course, the students will be able to understand of 
global events, major political, economic, social, and cultural 
developments, and trends leading up to the outbreak of world war ii. 

4 1st 
Semester 

cc-4 
contemporary 
world since 
world war �±ii 

After completion of the course students will get a well-rounded 
understanding of the complexities and dynamics that have shaped the 
contemporary world since world war ii. the course should encourage 
critical thinking, global awareness, and effective communication skills. 

5 2nd 
Semester 

cc-5 skills in 
history writings 

After completing this course students will be able to demonstrate the 
ability to conduct effective and thorough research using primary and 
secondary sources. it also develop critical thinking skills to analyze 
historical events, trends, and perspectives and formulate well-reasoned 
arguments based on historical evidence. students will also able to 
develop and refine writing skills specific to historical writing, including 
proper citation methods and formatting. produce well-structured and 
organized historical essays or papers. 
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6 2nd 
Semester 

Cc-6 history of 
kamata and 
cooch behar 
(12th century 
to anglo-koch 
treaty) 

After the study of the course students gain a comprehensive 
understanding of the historical, social, political, and cultural 
developments in the region during this timeframe. students will also able 
to construct a chronological timeline of key events in the history of 
kamta and cooch behar, demonstrating an understanding of the 
sequence of historical developments. 

7 2nd 
Semester 

Cc-7 history of 
kamata and 
cooch behar 
(tributary state 
to merger with 
the union of 
india) 

Students will acquire knowledge regarding demonstrate an 
understanding of the historical context surrounding kamta and cooch 
behar as tributary states, including their geopolitical significance. it also 
help the students to understand investigate the events and 
circumstances leading to the merger of kamta and cooch behar with the 
union of india, including political, social, and economic factors. 

8 2nd 
Semester 

cc-8 history of 
anti-colonial 
movements in 
india (1857-
1947) 

The purpose of this course is to equipped students to focus upon the 
core ideas of national movement in its conceptuality. indiaâ€ ™s quest 
for independence and nation building are interwoven script of history, 
debated most widely at global level with various angles. indeed, indias 
national movement has vast and divergent ideological base with inner 
contradictions. 

9 3rd 
Semester 

dce-1 socio-
religious 
movement in 
india 

Students will be able to learn the historical context in which various 
socio-religious movements emerged in india. they also able to identify 
and explain the key socio-religious movements in different periods of 
indian history, such as the bhakti and sufi movements, the arya samaj, 
the brahmo samaj, the sikh movement, and others. 

10 3rd 
Semester 

Dce-2 
contemporary 
india (1947-
2000) 

Students will be able to demonstrate a comprehensive understanding of 
the key events and developments in india from 1947 to 2000. students 
also gain an insight into the political evolution of india, including the 
formation of the republic, major political movements, and changes in 
governance structures . 

11 3rd 
Semester 

dce-3 b. 
political history 
of medieval 
india(c 1200 -
1750ad) 

Students will be able to identify the major political developments in the 
history of india during the sultanate to mughal period . they will be able 
to outline the changes and continuities in the field of polity, economy 
and culture. they will acquire the knowledge about how the turks and 
mughals built an empire through their military campaigns and conquest 
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No. Semester Course Name Course Outcome 

and how they had given the people of india a good administrative and 
revenue system. 

12 3rd 
Semester 

ge-1 b. history 
of north 
bengal ( 
colonial period 
(1757-1947) 

The students will gather the knowledge about the emergence of 
northern part of bengal as north bengal and about the princely state of 
cooch behar. they will also know about the land system of northern part 
of bengal and different protest movements of north bengal. 

13 4th 
Semester 

Dce-4 political 
thought 

Students will gain a comprehensive understanding of key political ideas 
and concepts that have shaped political thought throughout history. this 
may include concepts such as justice, power, authority, equality, liberty, 
and democracy. students will become familiar with the works of major 
political thinkers from different historical periods and cultural contexts. 
this may include thinkers such as plato, aristotle, machiavelli, hobbes, 
locke, rousseau, marx, and others. 

14 4th 
Semester 

Dce-6 b. 
socio-cultural 
and economic 
history of 
medieval 
india( c 1200-
1750 ad) 

On completion of this course, students will be able to acquire a detailed 
knowledge of the major socio-cultural and economic developments in 
medieval india between 1200 and 1750 ad. this includes understanding 
the political structures, religious changes, and economic activities 
during this period. 

15 4th 
Semester 

Ge 2 b. history 
of northe 
bengal (post-
colonial period 
,since1947) 

This course will develop the understanding of north bengal in post 
colonial period. the students will gather the knowledge about the re 
organization of northern part of bengal, demographic changes and 
different ethno-political movement of north bengal. the objective of this 
course is also to highlight the regional history of north bengal and make 
the students aware about the facts and figures of different places such 
as hill, tarai and plain land of north bengal. 
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Sl. No. PROGRAMME OUTCOMES 

1 Reasoning 

2 Liberal Mindset 

3 Ethics 

4 Social Development 

5 Philosophical Thinking 

6 Aesthetic Sense 

7 Critical Thinking 
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Sl. No. Semester Course Name Course Outcome 

1 1st 
Semester 

Cc �± 1: general grammar from 
�S�—�Q�L	Æ�¯�\�D�P 

Students would get a clear conception about 
the appropriate pronunciation of word, 
contractive knowledge of word and verb, idea 
of karaka and bibhakti, construction of 
sentence . 

2 1st 
Semester 

Cc �± 2 : vedic language and 
literature 

This course demonstrates the conception of 
vedic language. pronunciation of verse, 
construction of word, verb and sentence, also 
differences from classical sanskrit language. 
beside, nature of literature, culture and heritage 
of vedic age. 

3 1st 
Semester 

Cc �± 3 : poetry & drama Students would acquire proficiency in 
understanding the literary wealth of classical 
sanskrit poetic literature and dramatic 
literature. 

4 1st 
Semester 

Cc-4 indian philosophy Students would get a clear conception about 
the indian philosophy and knowledge system 
of ancient india. ethics and values of the life is 
also subject matter of thinking. students would 
also get conception about universe, idea of 
god, nature of atman, character of mind etc. 

5 2nd 
Semester 

Cc �± 5: linguistics and 
grammar 

This course reveals the idea of linguistics and 
phonetics since early age of india. nature of 
linguistics, source of linguistics, comparative 
language, composition of word, construction of 
verb, various laws of phonetics are also the 
subject matter of knowledge. on the other hand 
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students would get a clear conception about 
various grammatical traditions. 

6 2nd 
Semester 

Cc �± 6: indian philosophy Students would get a clear conception about 
the indian philosophy and knowledge system 
of ancient india. ethics and values of the life is 
also subject matter of thinking. students would 
also get conception about universe, idea of god 
, nature of atman, character of mind etc. 

7 2nd 
Semester 

Cc �± 7: history of sanskrit 
grammatical tradition & 
�Y�D�L�\�—�N�D�U�D	Æ�D�V�L�G�G�K�—�Q�W�D�N�D�X�P�X�G�¯ 

This course reveals the grammatical tradition 
in indian knowledge system, nature of various 
branches of grammar and co-relation of 
grammatical branches. on the other hand, the 
course demonstrates the special contribution of 
panini and his followers in knowledge system. 

8 2nd 
Semester 

Cc-8 : drama & poetics Students would acquire proficiency in 
understanding the literary wealth of classical 
sanskrit dramatic literature and poetic 
literature. 

9 3rd 
Semester 

Dce �± 1(a) : poetry Students would acquire proficiency in 
understanding the literary wealth of classical 
sanskrit poetic literature. 

10 3rd 
Semester 

Dce �± 2(a) : prose Students would acquire proficiency in 
understanding the literary wealth of classical 
sanskrit literature of prose. 

11 3rd 
Semester 

Dce �± 3(a) : drama Students would acquire proficiency in 
understanding the literary wealth of classical 
sanskrit dramatic literature. 
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12 3rd 
Semester 

Ge �± 1(a) : dramaturgy This course demonstrates nature of sanskrit 
drama since earlier age. definition and 
implementation of drama is also aim of the 
course. 

13 4th 
Semester 

Dce �± 4(a) : literary criticism This course demonstrates the special 
contribution of some literary critics in the field 
of sanskrit literary criticism. students would be 
able to assess sanskrit literature through the 
mirror of the works of these critics. 

14 4th 
Semester 

Dce �± 5(a) : poetry Students would acquire proficiency in 
understanding the literary wealth of classical 
sanskrit poetic literature. 

15 4th 
Semester 

Dce �± 6(a) : modern sanskrit 
literature & literary criticism 

This course exhibits the continual development 
of sanskrit literature through the ages. students 
would be able to acquire the knowledge of 
modern sanskrit literature and literary 
criticism. 

16 4th 
Semester 

Ge �± 2(a) : poetics Students would get a clear conception about 
the different schools of indian poetics and they 
would be able to assess literature with the help 
of poetics. 
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PG Programme in the 
Department of ZOOLOGY 

Sl. 
No. 

Name of the 
Program 

Name of the Course Course Outcome 

1.1 M, Sc Zoology 
First Semester 

Core-1- Functional Biology of Non 
chordates and Chordates 

�x This paper deals with animal 
architecture, functional anatomy, 
different physiological systems like 
excretion, respiration etc. along with 
their evolutionary aspects. 

�x It further provides a platform to 
understand biological design, jaw 
suspension mec hanism, Brain 
development and sense 
organ development in 
Vertebrates. 

1.2 Core-2-Biochemistry and Environmental 
Physiology 

�x Through this course the students 
are exposed to importanc e of 
biological mac romolec ules 

�x They acquire knowledge in the 
quantitative and qualitative estimation of 
biomolec ules 

�x They study the influence and role of 
structure in reactivity of Biomolec ules 

�x The paper also covers the working of 
internal organ and system. 

�x The students  will be  exposed to anatomy 
of different organs 

�x Paper helps the students to understand the 
physiological functions of the biological 

systems 
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1.3  Core3- Ecology and Animal 
Behavior 

�x This introductory course introduces the 
students to the basic concepts in 
ecosystem dynamic s. 

�x The students learn about ecology, 
biogeochemic al 

cycles, evolution and biomes. 
�x At the end of the course, the students 

have a clear understanding on the 
Importanc e of ecosystem. 

�x This students will be able to understand 
the relationship between science and 
society and will be able to give 
justification for 

Environmental manipulation for human use. 

1.4 Core 4-Devlopmental Biology and 
Endocrinology 

�x The students are taught the 
developmental aspects of the human 
body at 
molec ular level. 

�x At the end of this course the students 
will be able to appreciate the anatomic 
al and physiological aspects of the 
human body development. 

�x The details of the 
functionaries of the 
endocrine organs, their 
abnormalities related with the 
disease and treatment strategies are 
also taught 
in this course. 
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2.1 
M. Sc Zoology 
Second Semester 

Core 5- Genetics and 
Biotechnology 

�x The paper helps in highlighting the 
scope and significance of genetics by 
imbibing the principles of hereditary 
genetic transmission and 
interactions of gene with 
environment. 

�x It also helps students to learn 
the molec ular aspects of genetics 
disorders and mutations. 

�x It helps the students to 
appreciate  the  concepts  of 

  

M. Sc Zoology 
Second Semester 

 gene and relationship 
between genotype and 

Phenotype. 
�x The students are introduced to the 

biological revolutions in these fields. 
�x They are taught the role of 

biotechnology in the worldwide 
market 

�x They learn about biosensors, vaccine 
production, 

monoc lonal antibodies, nanotechnology 
and its applications. 

�x The students will be able to 
demonstrate the use of 
biotechnology in solving various medic al 
problems. 
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2.2 Core 6- Cell Biology and 
Neurobiology 

�x The students here introduces in the field 
of Cell Biology. Bio membrane structure, 
Biomolec ule traffic king, Cell 
cycle regulation and resultant cancer 
development in case of abnormalities etc. are 
discussed here. 

�x The course also helps the students to 
understand the principles of cognitive 
neuroscience. 

�x It enables them to learn the 
development of perception, spatial 
recognition, memory, speech, decision 
making and reasoning. 

�x The student builds up potentials for practical 
knowledge on 
applications of cognitive 
psychology in improving memory 
processes. 

�x The students will learn to appreciate 
the importanc e  of normal neuronal 
physiology 
while understanding the abnormal 
physiology. 

2.4 M. Sc Zoology 
Third Semester 

Core 8- 
Parasitology and 
Insect Biology 

�x The course introduces the analytical 
methods used in separation science 

�x They learn about various 
analytical techniques that are routinely used for 
separation of 

   biomolec ules and their components 
�x The course teaches students the 

advantages of separation science as 
applied to 

biotechnology 

3.1  Core 9- Biodiversity & Wildlife 
+ 
Agriculture and Fisheries 
Resources of India 

�x The aim of this course is to impart the 
knowledge of biodiversity and 
conservation 

of environmental resources 
   �x The students study the taxonomic 

nomenc lature, global biodiversity, 
endangered species and 

approaches in their 
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   conservation. 
�x At the end of the course, the students 

have a thorough understanding on the 
components in biodiversity and 

   �x the methodology in 
conservations. 

�x The objective of this course is also to 
introduce the students 

to the role of aquaculture and 
   Fisheries Resources of India. 

�x The students learn about induced 
breeding, Ornamental fishes, Different 
kinds of 

fisheries, Fish disease and their 
   combating mec hanism practiced 

worldwide. 
�x At the end of the course will  be 

able to understand the treatment processes of 
waste 

   water to transform in fishery. 
3.2 M. Sc Zoology 

Third Semester 
DCE-1-Molecular cytology & Genetics 
Or 
Entomology (Theory) 

For Molecular Cytology & 
Genetics:- 

�x The students in this course learn 
different types of pure culture 
techniques, 
preservation of pure culture 

   and culture collection centers. 
�x This course also introduces the students to 

the different types 
of media and teaches about isolation of strain 
and 

   improvement. 
�x By the end of the course, the students 

will be able to isolate 
cultures in pure form and preserve cultures 
for further 

   use in research studies 
For Entomology:- 

�x The students of this course are basically 
exploited in insect Physiology and 
Industrial 
Entomology. 

   �x Details aspects of Sericulture specially 
biotechnological part, social insects, Insect 
flight mec hanism are teaches in this 
DCE. 

3.3  DCE-2- Molecular cytology & For Molecular Cytology & Genetics:- 
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  Genetics Or 
Entomology (Practical) 

�x Preparation of mitotic and meiotic 
chromosomes, karyotype preparation 
from 
Human tissues and setting test 

   cross of Drosophila mutant along with their 
handling and food preparation are done 
here. 

�x Handling of Microscope, 
   centrifuge like analytical instruments 

are done here. 
   For Entomology:- 
   �x Taxonomic key preparation, Protein 

estimation from insects eggs, their protein 
profiling 
through Gel electrophoresis are 

   done along with classical mouth parts 
investigation and other internal 
morphology 
visualization. 

3.4  Generic Elective-1 Biophysics and 
Biostatistics 

 This skill based course will teach the 
students the various instrumentations that 
are used in the analytical laboratories. 

 This course covers both fundamental and 
applications of the instruments that are 
routinely used for the characterization of 
biomolecules 

 At the end of the course, the student 
has the basic 
knowledge on the theory, operation and 
function of 

 It also provides an introduction to 
selected important topics in bio statistical 
concepts and reasoning. 

 This course represents an introduction to the 
field of data and data types. 

 The students learn specific topics including 
tools for describing central tendency and 
variability in data; methods for performing 
inference on population means and proportions 
via sample data; statistical hypothesis testing 
and its application to group comparisons; 
issues of power and sample size in study 
designs; and random sample and other study 
types. 

 By the end of the course, the 
students are able to appreciate the importance 
of statistics in research and prepares them for 
a career in research 

4.1 M. Sc Zoology 
Fourth Semester 

Core 10- Evolutionary Biology and 
Population Genetics 

�x These courses are designed to develop the 
fundamentals and applied aspects of 
Evolutionary Biology and Population 
Genetics in the students. 

�x Upon completion of the course, the students 
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have sufficient knowledge for professional 
communic ation to excel in the chosen 

profession 

4.2  DCE 3- Molecular Cytology and Genetics 
Or Entomology(Theory) 

For Molecular Cytology and Genetics 
�x Students will be taught cell division, 

genetic materials, their structure and 
types, mec hanism of replication of 
DNA. 

�x Students gain knowledge in gene 
concepts and genetic 

code, gene expression, gene regulation and also 
learn about mutation. 

�x By the end of study in this course, the 
student will be 

able to identify and distinguish genetic 
regulatory mec hanism at different levels 

�x This paper also introduces to the basic 
biology of proteins and the new advanced 
science called as proteomic s which aims to 
look into entire set of proteins in the milieu. 

�x The paper will  cover details of the two 
major aspects of proteomic s 

i.e., Gel-based proteomic s and Mass 
spectrometry-based proteomic s. 

�x The techniques involved at large in major 
contribution in transition from protein 

chemistry  to proteomic s are learnt. 
�x Upon completion of the course, the students 

have sufficient expertise for molec ular 
biological techniques in the chosen profession. 
�x The paper enables the students to learn 

the basic concepts, models, and 
measures to characterize the properties of 

analyzing metabolic networks in terms of 
genetic Disease. 

  
 
 
 
 
 
M. Sc Zoology 
Fourth Semester 

 �x It helps the students to understand the 
integrating aspects of multi-omic s 
datasets and thereby 

understanding 

   the biological systems. 

   For Entomology:- 
�x Here students are exposed in 



�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C�C 

�î�õ�ì 
 

 

 

�' �K�s���Z�E�D���E�d���K�&���t ��� �̂d�������E�' ���> 
�2�I�I�L�F�H���R�I���W�K�H���3�U�L�Q�F�L�S�D�O�� 

�$�&�+�$�5�<�$���%�5�2�-�( �1�' �5�$���1�$�7�+���6�( �$�/ ���&�2�/ �/ �( �* �( �� 
���K�K���,�������,���Z���t�ó�ï�ò�í�ì�í 

�W�Z�W���ì�ï�ñ�ô�î���î�î�ò�í�í�î 
�t�����•�]�š���W���Z�©�‰�•�W�l�l�����v�•�����o���}�o�o���P���X�����X�]�v 

   the field of Medical and Forensic Entomology, 
Economic entomology, 

Biological Controls measures. 

4.3  DCE 4- Molecular Cytology and Genetics 
Or 
Entomology(Prac tical) 

For Molecular Cytology and Genetics 
�x DNA based practical are taught here. It starts 

with DNA isolation from different types of 
tissues, their quantification, manipulation by 
Restriction endonuclease and mapping, 

PCR are done here. 
   �x More over through research Institute visit 

students are exposed in the field of research 
and interdisciplinary relevance 

of research. 
   �x This course is an introduction to the students 

on the ethical aspects of conducting research 
and safety aspects to be 

adhered in a research setting. 
   �x This course also introduces the students to 

effective management of available resources 
and footprint of 

research activities. 
   �x At the end of the course, the student would 

have gained sufficient knowledge to act as 
a responsible scientist and 

environmentally conscious. 
   For Entomology:- 

�x Quantitative estimation of pest damage, 
Measurement of 

insect population density, 

   measurement of Toxicity in pest species etc. are 
done here besides Institutional visit and 
training. 

4.4 M. Sc Zoology 
Fourth Semester 

Generic Elective- 2 Taxonomy & 
Biosystematic s and Bioinformatic s 

�x This fundamental paper discusses the 
importanc e of nomenc lature in 
Zoology. 

�x The course throws light on types of molec 
ular tools used to solve the disputes in 
Taxonomy. 

�x This allied paper introduces the students 
to concepts in bioinformatic s 

�x The student will be able to apply basic 
principles of biology, computer science and 
mathematic s to address 

complex biological problems 
�x At the end of the course, the student has 

understanding on the concept of handling 
molec ular algorithms and estimating the 

evolutionary lineages in subject taxonomy. 

 


