
Physics - PH 

Mathema�cal Physics: Linear vector space; matrices; vector calculus; linear differen�al
equa�ons; elements o� complef analxsis; Laplace trans�ormsy ,ourier analxsisy elementarx
ideas aFout tensorsb
 
Classical Mechanics: .onserva�on laCs; central �orcesy �epler proFlem and planetarx mo�on;
collisions and scawerinK in laForatorx and centre o� mass �rames; mec�anics o� sxstem o�
par�cles; riKid Fodx dxnamics; moment o� iner�a tensor; noniner�al �rames and pseudo

�orces; varia�onal principle; LaKranKe�s and �amilton�s �ormalisms; equa�on o� mo�ony
cxclic coordinatesy goisson Frachet; periodic mo�ony small oscilla�onsy normal modes; special

t�eorx o� rela�vitx � Lorent� trans�orma�onsy rela�vis�c hinema�csy mass�enerKx
equivalenceb
 
Electromagne�c �heory: �olu�on o� electrosta�c and maKnetosta�c proFlems includinK

Foundarx value proFlems; dielectrics and conductors; �iot��avart�s and Hmpere�s laC s;

, aradax�s laC ; �af C ell�s equa�ons; scalar and vector poten�als; . oulomF and Lorent�
KauKes; �lectromaKne�c C aves and t�eir rePec�ony re�rac�ony inter�erencey diffrac�on and
polari�a�onb goxn�nK vectory goxn�nK t�eoremy enerKx and momentum o� electromaKne�c
C aves; radia�on �rom a movinK c�arKeb
 
TQantQm Mechanics: g�xsical Fasis o� quantum mec�anics; uncertaintx principle; �c�rodinKer
equa�on; oney tC o and t�ree dimensional poten�al proFlems; par�cle in a Fof y �armonic
oscillatory �xdroKen atom; linear vectors and operators in �ilFert space; anKular momentum
and spin; addi�on o� anKular momenta; �me independent perturFa�on t�eorx; elementarx
scawerinK t�eorxb
 
�hermouynamics anu dta�s�cal Physics: LaC s o� t�ermodxnamics; macrostates and
microstates; p�ase space; proFaFilitx ensemFles; par��on �unc�ony �ree enerKxy calcula�on
o� t�ermodxnamic quan��es; classical and quantum sta�s�cs; deKenerate , ermi Kas; Flach

Fodx radia�on and glanch�s distriFu�on laC ; �ose��instein condensa�on; krst and second
order p�ase transi�onsy cri�cal pointb
 
Stomic anu MolecQlar Physics: �pectra o� one� and manx�electron atoms; L� and �� couplinK;
�xperkne structure; �eeman and �tarh effects; electric dipole transi�ons and selec�on rules;
��rax spectra; rota�onal and viFra�onal spectra o� diatomic molecules; electronic transi�on in
diatomic moleculesy , ranch�. ondon principle; zaman effect; �� z  and ��z ; lasersb
 
doliu dtate Physics: �lements o� crxstalloKrap�x; diffrac�on met�ods �or structure
determina�on; FondinK in solids; elas�c proper�es o� solids; de�ects in crxstals; la�ce
viFra�ons and t�ermal proper�es o� solids; �ree electron t�eorx; Fand t�eorx o� solids;
metalsy semiconductors and insulators; transport proper�es; op�caly dielectric and maKne�c
proper�es o� solids; elements o� superconduc�vitxb
 
�Qclear anu Par�cle Physics: �uclear radii and c�arKe distriFu�onsy nuclear FindinK enerKxy
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�lectric and maKne�c moments; nuclear modelsy liquid drop model � semi�empirical mass
�ormulay , ermi Kas model o� nucleusy nuclear s�ell model; nuclear �orce and tC o nucleon
proFlem; Hlp�a decaxy �eta�decaxy electromaKne�c transi�ons in nuclei; z ut�er�ord
scawerinKy nuclear reac�onsy conserva�on laC s; kssion and �usion; par�cle accelerators and
detectors; elementarx par�clesy p�otonsy Farxonsy mesons and leptons; quarh modelb
 
Electronics: �etC orh analxsis; semiconductor devices; �ipolar �unc�on �ransistorsy , ield �ffect
�ransistorsy ampliker and oscillator circuits; opera�onal amplikery neKa�ve �eedFach circuits y
ac��e Alters anu oscillators; rec�ker circuitsy reKulated poC er supplies; Fasic diKital loKic
circuitsy sequen�al circuitsy Pip�Popsy countersy reKistersy H-S and S -H conversionb
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