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Programme Outcome, Programme Specific Outcome and Course Outcome 

 

Bachelor of Science (B.Sc.) 

 

Programme Outcome (PO) 
 

PO1: To impart pedagogic knowledge of core science subjects such as Physics, Chemistry, 
Mathematics, Statistics and Botany leading to graduation degrees to students in various 
subjects consistent with government educational policies from time to time. 
 

PO2: To inculcate fundamental theoretical concepts of science supplemented by experimental 
skills and its applications in day to day life.  
 

PO3: To impart knowledge in an environment conducive for holistic development of students 
providing platform for further progress in fields of their interests.  
 

PO4: To enhance analytic ability and innovative thinking to be able to make contribution in 
different service sectors. 
 

PO5: To impart moral values to make our students sensible about current social issues like 
environment sustainability, gender equality.  
 

 

 

DEPARTMENT OF PHYSICS 

PROGRAMME SPECIFIC OUTCOME (PSO) 
After completing B.Sc.(Physics) the student must be able to: 

PSO1  develop and reinforce fundamental concepts of Physics; 
 

PSO2:  apply the acquired fundamental knowledge of Physics, including basic concepts 
and experimental methods for further study in specialized branches of Physics; 
 

PSO3: acquire quantitative and qualitative knowledge  of physical phenomenon and 
problem-solving in general; 

PSO4: apply and demonstrate knowledge of the basic concepts of Physics to analyze a 



wide variety of physical phenomena; 
 

PSO5: exhibit  skills competent to work independently in physics related fields of 
academia or industry ; 
 

PSO6: ability to work in coordination with others as a team work and use scientific 
approach for planning  and execution; 
 

PSO7: develop rational thinking and ability to adapt new concept in ever evolving world; 
 

 

COURSE OUTCOME (CO) 
After successfully completing respective courses, the student will be able to acquire in-depth 
knowledge of under mentioned topics of Physics; 

F.Y.B.Sc.  
Sem-1 

Paper-1:  
CO1 (Vector Analysis): Dot or scalar product, Cross or vector product, 
Triple product, reciprocal sets of vectors , Ordinary derivatives of vectors, 
space curves, continuity and differentiability, differentiation formulae, Partial 
derivatives of vectors, differentials of vectors, differential geometry, The 
vector differential operator del., the gradient, the divergence and the curl, 
formulae involving del, invariance 
Ordinary integrals of vectors, line integrals, surface integrals and volume 
integrals , The divergence theorem of gauss, Stokes’ theorem, Green’s 
theorem in the plane, related integral theorems, integral operator form for del 
CO2 (Classical Mechanics): Newton’s first law, Force , Mass, Newton’s 
second law, Newton’s third law, Weight and mass, Applications of Newton’s 
laws in one dimension , Motion in three dimensions with constant 
acceleration, Newton’s laws in three dimensional vector form, Projectile 
motion, Drag forces and the motion of projectile, Uniform circular motion 
Relative motion 
CO3 (Classical Mechanics): Collisions, Linear momentum , Impulse and 
momentum ,conservation of momentum (6.4), two boy collisions , Two 
particle systems ,many particle systems, centre of mass of solid objects, 
conservation of momentum in a system of particles, system of variable mass 
,rotational motion, The rotational variables, Rotational quantities as vectors , 
rotation with constant angular acceleration, relationships between linear and 
angular variables 
CO4 (Elasticity): Load, stress and strain,Hooke’s law, ductility, brittleness 
and plasticity, elastic behaviour of solids in general, factors affecting 
elasticity, three types of elasticity,equivalence of a shear to a compression and 
an extension at right angles to each other ,deformation of a cube – bulk 
modulus, modulus of rigidity, Young’s modulus , relations connecting the 
elastic constant (8.15), Poisson’s ratio , relations for K and n in terms of 
Poisson’s ratio , limiting values of  
 



Paper-2:  
CO5 (Electrostatics I ) : Coulomb’s law , what is a field?, the electric field, 
electric field of point charges, electric field of continuous charge distributions 
, electric field lines , a point charge in an electric field 
What is Gauss’ law all about?, the flux of a vector field,the flux of the electric 
field, Gauss’ law, applications of Gauss’ law, Gauss’ law and conductors , 
experimental tests of Gauss’ law and Coulomb’s law 
CO6 (Electrostatics II ): Potential energy, electric potential energy, electric 
potential , calculating the potential from the field, potential due to point 
charges, electric potential of continuous charge distributions , calculating the 
field from the potential , equi-potential surfaces, Electric current , 
electromotive force, analysis of circuits, RC circuits 
CO7 (Electronics) : The half-wave rectifier, the transformer, the full-wave 
rectifier, the bridge rectifier, the choke input filter , the capacitor input filter, 
peak inverse voltage and surge current , clippers and limiters, clampers 
CO8 (Optics):laws of reflection and refraction from Fermat’s principle, 
introduction, refraction at a single spherical surface, reflection by a single 
spherical surface, the thin lens, the principle foci and the focal length of a 
lens, the Newton’s formula, lateral magnification, aplanatic points of a sphere 

F.Y.B.Sc.  
Sem-2 

Paper-1:  
CO1(Classical Mechanics):Torques, rotational inertia and Newton’s second 
law , rotational inertia of solid bodies , torque due to gravity, equilibrium 
applications of Newton’s laws for rotation  
Angular momentum of a particle, systems of particles, angular momentum 
and angular velocity ,conservation of angular momentum, the spinning top, 
Origin of the law of gravitation, Newton’s law of universal gravitation, the 
gravitational constant G, gravitation near the earth’s surface , the two shell 
theorems , gravitational potential energy, the gravitational field, modern 
developments in gravitation 
CO2(Oscillation and Waves): principle of superposition and linearity, 
superposition of two collinear SHOs of same frequency , superposition of two 
collinear SHOs of nearly equal frequencies, superposition of two mutually 
perpendicular harmonic oscillations , describing wave motion , phase of a 
wave ,energy transported by a progressive wave, intensity of a wave 
CO3(Modern Physics): Blackbody radiation, photoelectric effect, what is 
light, X- rays, X-ray diffraction, Compton effect, pair production , photons 
and gravity 
CO4 (Elasticity): Twisting couple on a cylinder, tensional pendulum 
,determination of coefficient of rigidity (n) for a wire, bending of a beam, the 
cantilever, transverse vibrations of a loaded cantilever, depression of a beam 
supported at the ends , determination of Y by bending of beams, 
determination of elastic constants by Searle’s method 
Paper-2 
CO5(Magnetism): Magnetic interactions and magnetic poles , the magnetic 
force on a moving charge, circulating charges, the magnetic force on a current 
carrying wires , the torque on a current loop, Faraday’s experiments, 



Faraday’s law of induction , Lenz’s law motional emf, generator and motor 
CO6 (Thermodynamics) :Temperature and thermal equilibrium , thermal 
expansion , the ideal gas, a molecular view of pressure, the mean free path , 
the distribution of molecular speeds , equations of state for real gas , heat: 
energy and transit, the transfer of heat , the first law of thermodynamics, the 
application of the first law of thermodynamics, defining entropy change, 
entropy change for irreversible process, the second law of thermodynamics, 
entropy and the performance of engines, entropy and the performance of 
refrigerators, the efficiency of real engines 
CO7 (Electronics) : The zener diode, the loaded zener regulator, 
optoelectronic devices ,The unbiased transistor, the biased transistor, 
transistor currents, the CE connection , the base curve , collector curves  
CO8 (Optics): Introduction , Huygens’ theory, rectilinear propagation , 
introduction , superposition of two sinusoidal waves , introduction , coherence 
, interference of light waves , the interference pattern, the intensity 
distribution, introduction ,single slit diffraction pattern 

S.Y.B.Sc.  
Sem-3 

Paper-3 
CO1(Mechanics):: Charged particle in a uniform & constant electric field, 
Charged particle in an alternating electric field, charged particle in a uniform 
& constant magnetic field, the cyclotron, magnetic focusing, charged particle 
in a combined electric & magnetic field  
CO2(Thermodynamics): Thermodynamic variables, extensive & intensive 
variables, Maxwell’s thermodynamic variables , applications of Maxwell’s 
thermodynamic relations , thermodynamic potentials , significance of 
thermodynamic potentials , relation of thermodynamic potentials with their 
variables ,relations between &, the equations ,Clapeyron’s equation using 
Maxwell’s thermodynamic relations 
Paper-4  
CO3(Modern Physics): De Broglie waves ,waves of what , describing a 
wave , phase & group velocities, particle diffraction, particle in a box , 
uncertainty principle 1, uncertainty principle 2 , applying the uncertainty 
principle 
CO4(Modern Physics): Plane transmission grating, theory of plane 
transmission grating, oblique incidence, polarization of transverse waves, 
plane of polarization, polarization by reflection, Brewster’s law , polarization 
by refraction, Malus’ law, Optical activity, specific rotation , Laurent’s half 
shade polarimeter 
Paper-5  
CO5 (Elecrtomagetism): AC through inductance, capacitance and resistance 
in series,or the LCR series circuit , series resonant circuit, parallel or branched 
ac circuit, AC bridges, measurement of an inductance , measurement of 
capacity de Sauty’s method, Schering bridge for measuring capacitance , 
measurement of frequency of an AC supply  
CO6 (Electronics): Thevenin’s theorem , Norton’s theorem Voltage-divider 
bias , accurate VDB analysis, VDB load line & Q point , other types of bias, 
Basic ideas , drain curves , the trans-conductance curve , biasing in the ohmic 



region , biasing in the active region, trans-conductance  
S.Y.B.Sc.  

Sem-4 
Paper-3 
CO1(Instrumentation): [Introduction , Monochromatic light ,Polarized 
Wave Shapes, Reflection absorption and transmittance ,radiometry and 
photometry , terms relating to photometry , laws of illumination , terms 
relating to radiometry, photometric/radiometric measurement systems, optical 
sources, optical detectors 
CO2(Solid state Physics):Introduction, the crystalline state , basic definition, 
the fourteen bravais lattices & seven crystal systems elements of symmetry, 
nomenclature of crystal directions & crystal planes, Millar indices, examples 
of simple crystal structures, inter-atomic forces, types of bonding 
Paper-4  
CO3(Modern Physics): Quantum mechanics , the wave equation , 
Schrodinger’s equation: Time dependent form, linearity & superposition, 
expectation values, operators, Schrodinger’s equation: Steady state form , 
particle in a box , finite potential 
CO4 (Optics): Aberrations , spherical aberrations in a lens , reducing 
spherical aberrations,coma , aplanatic lens, astigmatism curvature of the field, 
distortion , chromatic aberration, achromatic lenses, condition for 
achromatism of two thin lenses separated by finite lenses   
Paper-5  
CO5 (Electromagnetism): Galvanometers ,moving iron galvanometers 
,moving coil galvanometer ,the sensitivity ballistic galvanometer ,moving coil 
ballistic galvanometer , damping , current and charge sensitivities , 
measurement of sensitivity of a galvanometer , uses of ballistic galvanometer 
CO6 (Electronics): Base-biased amplifier, emitter-biased amplifier , small-
signal operation , AC beta, AC resistance of the emitter diode , analyzing an 
amplifier, JFET amplifiers, The depletion mode MOSFET , the enhancement 
mode MOSFET  

T.Y.B.Sc.  
Sem-5 

Paper-6 
CO1(Mechanics):  
Waves and Oscillations: The free vibrations of physical systems . The decay 
of free vibrations, the effects of very large damping Forced vibrations and 
resonance, Undamped oscillator with harmonic forcing, complex exponential 
method for forced oscillation, forced oscillation with damping, effect of 
varying the resistive term, transient phenomena  
Conservation principles , Mechanics of a particle, Mechanics of a system of 
particles,Constraint motion, constraints and degrees of freedom Generalized 
Coordinates generalized notations , Limitations of Newton’s law, Deduction 
of Lagrange’s equation by differential method-D’ Alembert’s principle, 
Deduction of Hamilton’s principle from D’ Alembert’s principle , Deduction 
of Newton’s second law of motion from Hamilton’s principle   
CO2( Mathematical methods):  
Scalar and vector fields,important vector relationships , Orthogonal 
Curvilinear Coordinates , starting from Cartesian coordinates to find the 
values in terms of circular coordinates and spherical coordinates, the vector 



integration, (a) Line integration, (b) surface integration, (c) Volume 
integration, Gauss divergence theorem , Stoke’s theorem , Green’s theorem , 
Gauss’s formula of electrostatics from Gauss’ divergence theorem , Green’s 
theorem in plane  
Paper-7 
CO3(Dielectrics & Plasma): The polarization density , polarization charge 
density, Gauss’s law in the presence of a dielectric; Boundary conditions on D 
and E, Faraday’s law of electromagnetic induction: T motional emf ,mutual 
inductance , self-inductanc,  
: Quasi-neutrality in plasma, plasma as a conducting fluid-fluid 
magnetohydrodynamics, magnetic confinement-Pinch effect  
CO4 (Fiber optics): total internal reflection, the optical fiber, the numerical 
aperture, attenuation in optical fiber Inetrferometry: Haidinger’s fringes, 
Michelson interferometer, types of fringes, applications of Michelson 
interferometer, determination of wavelength of monochromatic light ,  
determination of difference in wavelength between two neighboring spectral 
lines, determination of the refractive index of gases, Fabry-Perot 
interferometer 
Paper-8 
CO5(Atomic structure): The nuclear atom, electron orbits , atomic spectra, 
the Bohr atom , energy levels and spectra, Hydrogen atom: Schrodinger’s 
equation for hydrogen atom, separation of variables, quantum numbers, 
principal quantum number, orbital quantum number , magnetic quantum 
number, electron probability density, radiative transitions, selection rules 
CO6(Nuclear Physics & Cosmic rays): interaction between energetic 
particle and matter, ionization chamber, solid state detectors, proportional 
counter, Geiger-Muller counter, the Wilson Cloud chamber, Diffusion cloud 
chamber, bubble chamber spark chamber, nuclear emulsion the scintillation 
counter,Cerenkov counte Particle Accelerators:Van De Graff generator,the 
linear accelerator, Cyclotron(,Synchrocyclotron,Betatron, Cosmic Rays: 
Discovery of cosmic rays latitude effect, the east westeffect, Altitude 
effect,primary cosmic rays,secondary cosmic rays,cosmic rays 
showers,discovery of positron,the meson,Van allan belts,origin of cosmic rays 
Paper-9 
CO7 (Statistical Mechanics): 
Macroscopic and microscopic states: Macroscopic states(4.1),microscopic 
states(4.2),phase space(4.3),space(4.4),  space(4.5),postulates of equal 
apriory probability(4.6),ergodic hypothesis(4.7), density distribution in phase 
space(4.8),Liouville’s theorem(4.9), principle of conservation of density in 
phase and principle of extension in phase(4.10),condition of statistical 
equilibrium(4.11) Statistical Ensemble: Micro canonical 
ensemble(5.1),canonical ensemble(5.2),alternative method for the derivation 
of canonical distribution(5.3),mean value and fluctuation(5.4),grand canonical 
ensemble(5.5),the alternative method for the derivation of grand canonical 
ensemble distribution(5.6),fluctuations in the number of particles of a system 
in a grand canonical ensemble(5.7) 



CO8 (Relativity): Galilean transformation(10.1),Electromagnetism and 
Galilean transformation(10.2), Michelson-Morley’s experiment(10.3), 
theinterferometer(10.4), The experiment (10.5),The postulate of special theory 
of relativity(10.6), Lorentz transformation (10.7),velocity 
transformation(10.8), length contraction(10.9), time dilation(10.10), 
simultaneity, Mass in relativity, Mass and energy(10.11) 
Paper-10 
CO9 (Instruments): 
Electron microscope (4.5) Discovery (5.1), properties of positive rays (5.2), 
positive rays analysis-Thomson’s parabola method (5.3), Aston’s mass 
spectrograph (5.4), Bainbridgemass spectrograph (5.4), Dempster’s mass 
spectrograph (5.6), mass defect and packing fraction (5.7) Constant deviation 
spectrograph (24.2), (ultraviolet spectroscopy) introduction (24.5), quartz 
spectrograph for near UV region (24.6)  
CO10 (Digital Electronics):Logic Gates: Logic gates (15.4), basic gates 
(15.4.1), other logic gates (15.4.2), Boolean Algebra (15.5), symbols in 
Boolean Algebra(15.5.1), Boolean laws (15.5.2), De Morgan’s laws (15.5.3), 
circuits using only NAND/NOR gates (15.6), realization of logic gates using 
NAND gates (15.6.1),realization of logic gates using NOR gates (15.6.2), 
implementation of logic circuit from truth table (15.7), sum-of-product 
method (15.7.1),product -of-sum method (15.7.2), Karnaugh map (15.8), 
Karnaugh map construction  (15.8.1), simplification usingKarnaugh map 
(15.8.2), don’t care conditions (15.8.3), arithmetic circuits (15.9), half-adder 
(15.9.1), full-adder (15.9.2), binary adders (15.9.3), half-subtracter (15.9.4), 
full-subtracter (15.9.5), half-adder/ subtracter (15.9.6), 2’s complement 
adder/subtracter (15.9.7) 
Paper-11 
CO11 (Numerical analysis): 
Errors in Numerical calculations: Errors and their computations(1.1), a 
general error formula(1.4), errors in a series approximation(1.5) Solutions of 
algebraic equations: Introduction(2.1), the bisection method(2.2), the method 
of false position(2.3), the iteration method(2.4), Newton-Raphson 
method(2.5) Interpolation: Introduction(3.1), errors in polynomial 
interpolation(3.2), finite differences(3.3), forward differences(3.3.1), 
backward differences(3.3.2),central differences(3.3.3), symbolic relations and 
separation of symbols(3.3.4), detection of errors by use of difference 
tables(3.4), differences of a polynomial(3.5), Newton’s formula for 
interpolation(3.6) , divided differences and their properties(3.10), Newton’s 
general interpolation formula(3.10.1), interpolation by iteration, inverse 
interpolation 
CO12(Material Science):Electrical Properties of Materials: Introduction(6:I), 
classical free electron theory of metals(6:II), drawbacks of classical 
theory,relaxation time, collision time and mean free path 
Magnetic Properties of Materials: Magnetic permeability, magnetization, 
diamagnetism , paramagnetism, Weiss theory of paramagnetism, 
Ferromagnetism,the domain model, Superconductivity: an account of the 



mechanism of superconductors, effects of magnetic field, ac resistivity, 
critical current, flux exclusion: the Meissner effect, thermal properties, 
penetration depth, type –I and type –II superconductors, potential applications 
of superconductivity 

T.Y.B.Sc.  
Sem-6 

Paper-6 
CO1 (Mechanics):Rotating frames and relative coordinate systems: Inertial 
vs non inertial systems (5.1), Translation motion (5.2), rotating coordinate 
systems (5.3), Foucault pendulum (5.5) Text book:Classical Mechanics by 
Gupta, Kumar and Sharma, Pragati Prakashan (26th edition 2012) 
The motion of rigid body: Angular momentum (8.2), kinetic energy (8.3), 
inertia tensor (8.4), principal axes (8.5), Euler’s angle (8.6), Euler’s equation 
of motion (8.10), force-free motion of a symmetrical top (8.11)  
CO2(Mathematical methods):Fourier series and integrals: Definitions, 
Evaluations of coefficients of Fourier series, Cosine and Sine series (7.1), 
Dirichlet’s theorem(7.2),Extension of theinterval (7.4) Complex Variables: 
Definition of complexnumbers(4.1), equality of complex numbers(4.2), 
complex algebra(4.3), conjugate complex numbers(4.4), graphical 
representation of  complex numbers(4.5),Geometrical representation of the 
sum,difference,product and quotient of complex numbers, solved problems on 
complex numbers(4.6), Functions of complex variable (4.7), Analytical 
functions, Cauahy –Rienmann condition(4.8)  
Paper-7 
CO3(Electromagnetism): Magnetism: Three types of magnetic 
substances(11.1), magnetization,the bohr magneton(11.4), hysteresis, the 
−curve(11.5) Maxwell’s equations: The displacement current(12.1), 
Maxwell’s equations(12.2), Poynting vector(12.3), the wave 
equation(12.4),plane electromagnetic waves(12.5), energy considerations 
(12.6) Text book:Electricity and magnetism by Unit  
CO4(Optics): Coherence: Introduction(17.1), the line width(17.2), the spatial 
coherence(17.3),MichelsonSteller interferometer(17.4) Lasers: 
Introduction(26.1), spontaneous andstimulated emission(26.1.1), main 
components of the laser(26.1.2), understanding optical amplification: the 
EDFA(26.1.3), the Ruby laser(26.3), spiking in Ruby laser(26.3.1), the He-Ne 
laser(26.4), Einstein coefficients and optical amplification(26.6) Holography: 
Introduction(21.1), theory (21.2), requirements (21.3), some 
applications(21.4)  
Paper-8 
CO5 (Atomic Physics):  
Atomic structure: The vector atom model, quantum numbers associated with 
vector atom model, coupling schemes, the Pauli exclusion principle, the 
periodic classification of elements, some examples of electron configurations 
with their modern symbolic representations, magnetic dipole moment due to 
orbital motion of the electron, magnetic dipole moment due to spin, the Stern-
Gerlach experiment, spin-orbit coupling, optical spectra,Zeeman effect, 
Larmor’stheorem , quantum mechanical explanation of normal Zeeman effect, 
anomalous Zeeman effect ,Paschen-Back effect, Stark effect  



CO6(Radioactivity) Alpha Decay: Determination of e/m of Alpha particle, 
determination of charge of an alpha particle, velocity of an alpha particle, 
range of an alpha particle, experimental measurement of range of alpha 
particle,alpha particle disintegration energy,alpha particle spectra,theory of 
alpha decay ,Gamow’s theory of alpha decay Beta Decay: The nature of Beta 
particle, determination of e/m of beta particle, Kauffmann’s experiment, 
Bucherer’s experiment, increase of beta particle mass with velocity, beta ray 
spectra, magnetic spectrograph, origin of line and continuous spectra, the 
Neutrino theory of beta decay, Gamma Ray: Introduction, determination of 
wavelength of gamma ray, origin of gamma rays, internal conversion 
Elementary Particles: 
Introduction, particle and anti particles, Anti matter, fundamental interactions, 
elementary particle quantum numbers, conservation laws and symmetry, the 
quark model 
Paper-9 
CO7 (Statistical Mechanics ): 
Some applications of Statistical Mechanics: Thermodynamics(6.3), Statistical 
interpretation of the basic thermodynamical variables(6.4), physical 
interpretation (6.5), chemical potential in the equilibrium state(6.6), 
thermodynamic functions in terms of grand partition function (6.7), ideal 
gas(6.8), Gibb’s paradox(6.9), the equipartition theorem(6.10), the statistics of 
Para magnetism and Curies law(6.11), (classical approach) thermal disorder in 
crystal lattice (6.12),Symmetry of wave functions(8.1), the Boltzmann limit of 
Boson and Fermion gases (8.2), evaluation of partition function(8.3) Text 
book:Statistical Mechanics by BBLaud, New age International 
CO8(Relativity): Relativistic Lagrangian of a particle(10.12), Relativistic 
Hamiltonian of a particle (10.13), Space-time diagram(10.14), Geometrical 
interpretation of Lorentz transformation(10.15), Principle of 
Covariance(10.16), Four vectors in Mechanics (10.17), Position four-Vectors, 
Four-Velocity, Momentum Four-Vector, Four-Force, Four-Acceleration, 
Charge current Four-Vector(10.18), Invariance of Maxwell’s equations, 
Maxwell’s equations, Vector and Scalar potentials, Gauge transformations, 
Four-Vector potentials. 
Paper-10 
CO9( Instruments & measurement):Exhaust pumpsand their 
characteristics(15.1), rotary oil pumps (15.2), molecular pump (15.3), 
diffusion pump (15.4), other methods of producing low pressures (15.5), 
pressure gauges (15.7)  
CO10(Digital Electronics):Combinational circuits (15.10), multiplexer 
(15.10.1), demultiplexer (15.10.2), encoders (15.10.3), decoders (15.10.4), 
digital comparator (15.10.5), flip-flop (15.11), RS flip-flop (15.11.1), clocked 
SRflip-flop (15.11.2), Dflip-flop (15.11.3), edgetriggeredDflip-flop (15.11.4), 
edge-triggered JK flip-flop (15.11.5), the master-slave JK flip-flop (15.11.6), 
T flip-flop (15.11.7), D flip-flop using JK flip-flop (15.11.8), preset and clear 
function in a flip-flop (15.11.9), sequential logic circuits (15.12), registers 
(15.12.1), counters (15.12.2), synchronous counters (15.12.3), A/D and D/A 



converters (15.13), sampling and quantization (15.13.1), digital-to-analog 
converter (DAC) (15.13.2),analog-to-digital converter (ADC)  
Paper-11 
CO11 (Astrophysics & Cosmology):The expansion of the universe(16.1), the 
cosmic microwave background radiation (16.2), dark matter(16.3), cosmology 
and general relativity(16.4), the big bang cosmology(16.5), the formation of 
nuclei and atoms(16.6), echoes of big bang (16.7),the future of universe(16.8)  
CO12(Programming in C):Introduction to computer, Numeric constants, 
(i)constants, (ii)scalar variables, (iii)declaring variable names, (iv)defining 
constant Arithmetic Expressions, (i)Arithmetic operators and modes of 
expressions, (ii)Integer expression, (iii) Floating point expression, 
(iv)Operator precedence in expression, (v)Assignment statements, 
(vi)Defining variables (vii)Arithmetic conversion, (viii)assignment 
expression, (ix)Increment decrement statement, (x)multiple assignments Input 
output statements, Conditional statements, Loops (i)the while loop, (ii)the for 
loop, (iii)the do while loop Some simple programs in ‘C’  
 

 

Physics Practical 
 Practical  
Sem1 to Sem6  

In all semesters there are practical courses comprising of experiments in 
relevant topics.   After successful completion of the Physics Practical 
course the student will be able to:  
 
CO1:  describe the underlying theory of experiments in the course;  
CO2:  perform derivations of theoretical models of relevance for the 
experiments in the course;  
CO3:  follow instructions to perform laboratory experiments in Optics, 
Thermo-dynamics, Mechanics, Modern Physics, Electronics and 
Electromagnetism; 
 CO4:  document their results, using correct procedures and protocols;  
CO5: perform a quantitative analysis of experimental data including the use 
of computational and statistical methods where relevant;  
CO6:  interpret  relationships  in  graphed  data  and  develop  an  intuition  
for  alternative plotting methods and communicate results from laboratory 
experiments, orally or in a written laboratory report;  
CO7:  calculate permissible standard error in any physics experiment;  
CO8:  derive conclusions from the analysis of own data;  
CO9:  assess the language used to describe physics experiments and how it 
can alter perceptions of the method and results. 

 

 

 



DEPARTMENT OF CHEMISTRY 

 

PROGRAMME SPECIFIC OUTCOME (PSO) 
After completing B.Sc.(Chemistry) the student must be able to: 

PSO1  develop and reinforce fundamental concepts of  Chemistry; 
 

PSO2:  apply  the acquired knowledge of chemistry and experimental methods for further 
study in specialized branches of Chemistry like Organic Chemistry, Analytic 
Chemistry, Physical Chemistry and Inorganic Chemistry.  
 

PSO3: to prepare themselves to grab job opportunities as South Gujarat is a renowned for 
Chemical Industry Zone. 

PSO4: to explore new areas of research in both chemistry and allied fields of science and 
technology. 

PSO5: exhibit  skills competent to work independently in chemistry related fields of 
academia or industry ; 
 

PSO6: ability to work in coordination with others as a team work and use scientific 
approach for planning  and execution; 
 

PSO7: develop rational thinking and ability to adapt new concept in ever evolving world; 
 

 

COURSE OUTCOME (CO) 
After successfully completing respective courses, the student will be able to acquire in-depth 
knowledge of under mentioned topics of Chemisry; 

F.Y.B.Sc. Sem-1 CO1 : (SOLID STATE ):Definition of space lattice, Unit cell, Difference 
between crystalline and amorphous state, types of crystals with 
illustrations, Law of crystallography. Steno’s law and laws of symmetry, 
lattice planes, Miller indices, Bravais indices, type of cubic system, 
diagrammatic representation of cubic system and d100, d110, d111 planes, 
Bragg’s equation (X-ray diffraction), Crystal structure of NaCl, 
KCl.(Numerical based on Bragg’sequation and Miller indices) 
CO2: (ACID – BASE THEORIES): Arrhenius theory, Lowry Bronsted 
theory, Lewis theory, Solvent – Solute concept of acidbase, Soft-Hard acid 
base and its application.  
Atomic Structure ,Historical perspective of atomic structure; Ruatherford’s 
atomic model, Bohr’s theory and its limitation, Spectrum of Hydrogen 
atom (Lyman, Balmer, Paschen, Brackett &Pfund), Quantum numbers, 
Auf bau, Hund and Pauli exclusion principles, Penetration and shielding, 
Effective nuclear charge (Slater rule)   
CO3(CHEMICAL KINETICS):Chemical kinetics and its scope, rate of 
reaction, factors affecting rate of reaction : temperature, concentration, 



pressure, solvent, light and catalyst, Molecularity of reaction, 
Classification of chemical reaction, Order of reaction with illustration (first 
order, second  
order, third order, zero order, pseudo first order) reaction, : second order 
(a=b), half life and mean life. 
PERIODIC PROPERTIES :Definition of atomic and ionic radii, ionisation 
energy, electron affinity and electron negativity, S-Block elements : 
Comparative study, diagonal relationship, salient features of hydrides. 
Reference 
 Paper-2(Organic Chemistry) 
CO4(Alkanes and Cycloalkanes):  Alkanes :  IUPAC nomenclature of 
branched and unbranched alkanes, Aklyl group, Classification of carbon 
atoms in alkanes. Isomerism in Alkanes, sources, methods of formation 
special reference to Wurtz reaction, Kolbe reaction and Corey-House 
reaction and decarboxylation of carboxylic acids). Physical properties and 
chemical reactions of alkanes.Mechanism of free redical halogenations of 
alkanes: orientation, reactivity & selectivity. (B) Cycloalkanes : 
Nomenclature, methods of formation, chemical reactions, Baeyer's strain 
theory and its limitations.Ring strain in small rings (Cyclo propane and 
cyclo butane), Theory of strainless ring. The case ofcyclo propane ring: 
banana bonds  
CO5( Stereochemistry): (a) Isomerism :- Optical activity , Chiral and 
Achiral molecules, (b) Optical isomerism of tartaric acid, Enantiomers,  
diastereomers( Threo&Erythro), Meso compounds Resolution of 
Recimates, inversion retention and racemization . (c) Geometrical 
Isomerism: Alkene derivative &oximes E & Z system of nomenclature. (d) 
Relative and absolute configuration, sequence rules. D & Land R & S 
system of nomenclature.  
CO6 ( Heterocyclic compounds) :  Nomenclature aromaticity , and 
synthesis properties uses and canonicai structures of Pyrrol, Benzopyrol 
Furan , Benzofuran, Thiophene,      Benzothiophene.     (B)  
PolynuclearHydrocarbons :  Classification aromaticityand Industrial 
preparation, , properties,uses and canonical structures of Napthalene , 
Anthracene and Phenanthrene. (C) Organic Qualitative Analysis (I) 
Elemental Analysis (Lassaign’s Test with equation)          (II) Solubility of 
Organic Compound (Ref. : Vogel’s qualitative organic analysis)   
Chemical Methods : Solubility in NaHCO3 ,NaOH and HCl , Acid, Base 
and    Phenol and amphoteric compounds ( Sulphanilic acid and 
Anthranilic acid )  

 
F.Y.B.Sc.  

Sem-2 

 
Paper-1 (Physical and Inorganic Chemistry)  
CO1( CONDUCTANCE AND IONIC EQUILIBRIUM):      Electrical 
conductance, Specific conductance, equivalent conductance, Molar 
conductance, Effect of dilution on concentration, Cell constant, 
Determination of  Cell constant, Ostwald’s dilution law and its limitations, 
Acid & Basic buffer actions (HendersonHasselbach equation), Buffer 



capacity, Numerical. B. THERMODYNAMICS         Second law of 
thermodynamics (in detail), Carnot cycle and its efficiency, Entropy 
concept, Change of entropy for reversible isothermic, isobaric, isochoric 
and adiabatic processes. Entropy change for ideal gases (T & V as 
variables, P & T as variables) 
C02 (BASIC PRINCIPLES OF QUALITATIVE ANALYSIS): Dry 
Reaction: theory behind borax bead test with equation, Flame test (Theory, 
structure of non luminous Bunsen flame) [II] Analysis of Cation : 
Application of common ion effect, solubility product constant. Complex 
ometric reactions involved in qualitative analysis; 1. For identification 
[reaction between Cu(II) ion with ammonia, Fe(III) with thio cyanide, 
NH4+ with Nessler Reagent].  2. For masking [Cd+2, Cu+2].  3. 
Separation of two ions [Ag-Hg, Zn+2, Mn+2] Reference Shape of d-
orbitals, CFT – Basic assumption, splitting of d-orbitals in Octahedral, 
Tetrahedral, Square planer complexes, distribution of dx electrons in 
Octahedral and Tertahedral complexes and CFSE. 
CO3(CHEMICAL BONDING):Definition of chemical bonds (covalent, 
co-ordinate covalent, ionic, metallic, H-bond, Wan der walls forces of 
attraction), Polarisability (Fajan’s rule), Molecular Orbital theory ; LCAO 
method, Bonding molecular orbital, non-bonding molecular orbital, anti-
bonding molecular orbital, bond order, magnetic properties and molecular 
orbital energy level diagram of hetero diatomic molecule : CO and NO, 
VSEPR theory. [B] PHYSICAL PROPERTIES AND CHEMICAL 
CONSTITUTION :Classification of physical properties (additive, 
constitutive, colligative, additiveconstitutive), Atomic volume, Molar 
volume and Chemical constitution, Kopp’s law, Surface tension, Drop 
number method, Parachor, Viscosity, Determination of viscosity by 
Ostwald viscometer, Define : Refraction, Specific refraction, molar 
refraction. 

S.Y.B.Sc.  
Sem-3 

 Paper-III: (Inorganic Chemistry): 
CO-1: acquire working knowledge of the quantum mechanics postulate on 
the evolution of physical system; CO-2: solve the time independent 
Schrodinger’s equation, derive the equation for particle in the one 
dimensional box, applies boundary conditions to constraint the set of 
possible states;  
CO-3: understand wave function, probability function, well behaved wave 
function.   
CO-4: define and derivation of different operators, derivation of 
Hamiltonian equation, Hamiltonian operators for H – atom, H2+, He2+ 
and Li;  
CO-5:  principle of chromatography, classification of chromatography 
according to mobile phase and stationary phase, types of paper 
chromatography, Rf values, use of paper chromatography in inorganic 
analysis, separation of groups, halide and amino acid;  
CO-6:  define d-block elements; explain characteristic properties of d-
block elements and properties of the elements of the first transition series, 



their binary compounds and complexes illustrating relative stability of 
their oxidation states;  
CO-7: understand L-S coupling, J-J coupling (introduction) and term 
symbol, determination of microstate of p and d orbital for several atom, 
calculation of term symbol of  C, N, O, Ni, Ni +2, Fe, Fe2+, Fe3+, Cr, 
Cr3+, Co2+, V, V+3 and Cl-;  
CO-8:  define potable water;  
CO-9:  explain different methods of purification of water for potable and 
industrial purposes, explain soft and hard water, discuss method of 
desalination of sea water by reverse osmosis and electro dialysis.                   
Paper-IV: (Organic Chemistry):  
CO-1: write and explain mechanism of Michael reaction Wolf-Kishner 
reduction, Wittig reaction, Fridel-Craft reaction, Mannich reaction, 
Benzoin reaction (condensation), Reimer-Tiemann reaction, Aldol 
Condensation;  
CO-2: explain the Elimination reactions, stereo chemistry of elimination 
reaction, elimination reaction vs substitution reaction;  
CO-3: recall definition, classification, IUPAC nomenclature of 
heterocyclic compounds with synthesis of some heterocyclic compounds;  
CO-4: define, classify, do nomenclature of poly-nuclear aromatic 
hydrocarbons with synthesis;  
CO-5: determine of configuration of D (+) glucose D (–) fructose – 
method of ascending and descending sugar series, Objections against open 
chain structure of D (+) glucose and D (–) fructose- ring structure of them, 
determination of size of the ring of glucose and fructose, methods of 
methylating sugars;  
CO-6: synthesize and apply compound containing reactive methylene 
group like malonic ester and aceto acetic ester, Keto-enol tautomerism: 
factors affecting Keto-enol tautomerism and its mechanism.  
Paper –V: (Physical Chemistry): 
 CO-1: explain Arrhenius theory and collision theory of rate of reaction, 
energy of activation, effect of catalysis on it;  
CO-2: solve numerical problems related to theories of reaction rate;  
CO-3: understand fundamentals of photochemistry, basics of 
electromagnetic radiations, photons, thermal and photochemical laws (a) 
Grothus Draper’s law (b) Lambert Beer’s law (c) Einstein’s law of 
photochemical equivalence;  
CO-4: explain quantum efficiency, experimental determination of quantum 
yields; reasons of low and high quantum efficiency, primary and secondary 
photochemical reactions, factors affecting quantum efficiency, isomeric 
changes, polymerization, photosensitization, photophysical processes 
fluorescence, phosphorescence, chemiluminescene, factor affecting 
fluorescence, phosphorescence and solve numerical problems related to 
quantum efficiency;  
CO-5: discuss formation of ions in solutions, difference between metallic 
conductance and electrolytic conductance, electrolysis, migration of ions, 



transport number of ions and its determination by moving boundary 
method;  
CO-6: explain Kohlraush law of ionic conductance and application of 
Kohlraush law to (a) determine degree of dissociation of weak electrolyte, 
(b) determine equivalent conductivity of weak electrolyte at infinite 
diluation, (c) determine solubility and solubility product of sparingly 
soluble salts (d) determine ionic product of water;  
CO-7: solve numerical problems related to determination of transport 
number and applications of Kohlrausch law; CO-8: explain basics of 
electromagnetic radiation with wavelength and energy, radio frequency, 
microwave, IR, UV/visible region, pure rotational spectra, vibrational and 
vibrational-rotational spectra, Raman spectra, rotational spectra, 
calculation of bondlength, vibrational rotational spectra, Hook’s law, 
vibrational energy level;  
CO-9: solve numerical problems related to moment of inertia, force 
constant, reduced weight and bond length.  

S.Y.B.Sc. Sem-4 Paper – III (Inorganic Chemistry): 
  CO-1: define lanthanides and actinides, electronic configuration, sources, 
occurrence, extraction by solvent and ion exchange, properties, lanthanide 
contraction, use of lanthanide compounds, industrial use uranium and 
plutonium, misch metal;  
 CO-2: study of theory of hydrogen bonding, classification, importance of 
hydrogen bonding in ice, Effect of hydrogen bonding in various fields;  
CO-3: define CFSE, chromatography, ion exchange, influent, effluent, 
sorption, desorption, elution, eluant, eluate, break through capacity;  
CO-4: understand basic concept of CFT, CFSE, splitting of d-orbital in 
octahedral and tetrahedral geometry, interaction of visible light and 
complex compound, ion exchange chromatography, separation of ion 
through ion exchange chroma-tography, purification of water;  
CO-5: explain effect of strong and weak ligand on CFSE, magnetic 
property and color of the metal complexes, synthesis of ion exchange 
resin, type of resin, steps of ion exchange chromatography, application of 
ion exchange chromatography, function of various metals in to biological 
system, importance of metallo-propyrins, hemoglobin (with reactions), 
myoglobin.  
  Paper – IV(Organic Chemistry): 
 CO-1: basics of diazonium salt, it’s a mechanism, mole ratio, different 
salts, preparation of the diazonium salt; CO-2: study nomenclature of 
diazonium salts;  
CO-3: study reactions of diazonium salts, replacement reactions in which 
nitrogen is eliminated, its application in the synthesis of aromatic 
compounds;  
CO-4: laws of coupling, coupling agents, synthesis of diazomino and 
aminizo compounds;  
CO-5:  prepare and physical properties and chemical reactions of nitriles, 
isonitriles, carbamates, semi-carbazides and their application in synthetic 



organic chemistry;  
CO-6: structure and nomenclature of amines, preparation of aryl amines, 
physical properties and chemical reactions. Gabriel-pthalimide reaction, 
Hofmann Bromamide reaction;  
CO-7: structure and nomenclature of acid chloride, ester, amides of 
monocarboxylic acid; method of formation of monocarboxylic acid 
derivatives and chemical reactions; their definitions, classification, 
analytical and synthetic evidences to prove the structure of Ascorbic acid 
and Adrenaline;  
CO-8: how to use of reagents anhydrous aluminium chloride, nbs, grignard 
ragents, lithium aluminium hydride;  
CO-9: aliphatic sulphur compounds: nomenclature, general methods of 
preparation and Reaction, Aromatic sulfonic acid: nomenclature, 
preparation, reactions and uses of sulfonic acids of toluene;  
CO-10: UV and visible spectroscopy, ultraviolet absorption spectroscopy, 
absorption laws (Beer-Lambert law) terminology used in UV and visible 
spectra, molar absorptivity, types of electronic transitions, effect of 
conjugation, concept of chromophore and auxochrome and hypsochromic 
shifts UV spectra of conjugated enes and enones, effect of solvent 
substitution on electronic transition.  
CO-11: solve problems based on calculation of λmax for conjugated 
dienes and unsaturated carbonyl compounds and substituted Benzene 
derivatives using relevant rule.  
   
Paper –V( Physical Chemistry): 
 CO-1: explain Nernst distribution law and its conditions for the validity, 
complications arising in distribution law due to association of solute in one 
of the phases, dissociation of solute in one of the phases, dissociation of 
solute in both the phase, derivation of distribution law from kinetic 
consideration explanation of solvent extraction process;  
CO-2:  solve problems related to determination of molecularity and 
quantity of solvent extracted;  
CO-3: distinguish between adsorption and absorption, physical adsorption 
and chemical adsorption, explain heat of adsorption, characteristics of 
adsorption, Freundlich’s adsorption isotherm, Langmuir’s adsorption 
isotherm, catalysis, general features of catalysis, heterogeneous catalysis, 
adsorption theory of catalysis;  
CO-4:  explain  free energy or work function [Gibbs free energy (G) and 
Helmholtz free energy (A)], Derive equation G = G0 + RT ln p, relation of 
ΔG and equilibrium constant KP (Vant Hoff isotherm), derive Clapeyron 
and Clapeyron-Claus Clapeyron–Clausius equation in the derivation of 
molal elevation constant and molal depression constant;  
CO-5: solve numerical problems related to latent heat of fusion, latent heat 
of vaporization, elevation of boiling point and depression of freezing point;  
CO-6: use Principle of conductometric titrations to explain following 
titrations: (1) strong acid v/s strong base (2) strong acid v/s weak base (3) 



weak acid v/s strong base (4) weak acid v/s weak base (5) mixture of 
strong acid and weak acid v/s strong base (6) precipitation titrations of (i) 
BaCl2 v/s K2CrO4 (ii) NaCl v/s AgNO3, explain advantages of 
conductometric titrations over indicator method;  
CO-7: discuss relation between degree of hydrolysis, hydrolysis constant 
and pH of solutions of (1) salts of weak acid and strong base (2) salts of 
strong acid and weak base (3) salts of weak acid and weak base, explain 
theories of acid-base indicators, choice of indicators, indicator exponent 
and useful range of pH of an indicator, solve numerical problems related to 
degree of hydrolysis, hydrolysis constant, determination of pH. 

T.Y.B.Sc. Sem-5 Paper-VI: (Inorganic Chemistry ) 
 CO-1: study postulates of quantum mechanics, particles in three 
dimensional box, Schrodinger’s wave equation in polar coordinates, its 
separation;  
CO-2: Jahn Teller Theorem, distortation in octahedral complexes, crystal 
field splitting energy level diagram for octahedral and tetrahedral, 
tetragonal and square planar complexes;  
CO-3:  concept of Ligand field theory;  
CO-4: distinguish between atomic and molecular orbitals, bonding and 
antibonding molecular orbitals, different theories of co-ordination 
chemistry;  
CO-5: draw MO energy level diagram for metal complexes and its 
magnetic properties;  
CO-6:  define classify metal carbonyls, metal ligand π–bonding (back 
bonding), define EAN and 18 electron rule, calculate EAN for metal 
carbonyl, bonding in metal carbonyl structure and IR spectra in metal 
carbonyl;  
CO-7:  differentiate between terminal and bridge carbonyl, constitution of 
metal carbonyls;  
CO-8:  define boron hydride and its classification, Wade’s rule, bonding 
and structure in tetra Borane (10), penta borane (9) and dodeca borane (12) 
anion; 
 CO-9: outline thermodynamic stability of metal complexes and factors 
affecting a stability of metal complexes, Lability and inertness, factors 
affecting lability of metal complexes, trans effect, theories of trans effect: 
(i) electrostatic polarization theory (ii) - bond theory;  
CO-10:define and give importance of corrosion, types of corrosion: 
uniform, pitting, intercrystalline and stress cracking corrosion, electro-
chemical theory of corrosion, protection methods and importance of 
coating, inhibitors (organic, inorganic, anodic, cathodic), anodic and 
cathodic protection.  
  
Paper-VII: (Organic Chemistry) 
 CO-1:  (a) Different types of mechanism for esterification and hydrolysis: 
BAC2 AAC2  AAC1  AAL1  BAL2  (b) mechanism of formation and 
hydrolysis of amides. (c) pyrolytic elimination: Cope and Chugaev 



reactions;  
CO-2: give structural determinations of pyriodoxine and thyroxine and 
their synthesis, general introduction, structural determination of ribofllevin 
(Lactoflavin) and its synthesis;  
CO-3: have basic concepts of alkaloids, occurrence and classification of 
alkalodis, general methods of determine of their structure, analytical and 
synthetic evidence to prove the structure of nicotine and papavarine;  
CO-4: have general discussion about carbohydrates, definition of 
carbohydrates, classification of carbohydrates with example, introduction 
of disaccharide and poly saccharide, structure determination of maltose, 
lactose starch;  
CO-5: introduce drugs, define drugs and ideal drugs, classify drugs based 
on pharmacological or functions, give important synthesis and uses of 
drugs;  
CO-6: define peptide, synthesis of Merry Field method, Sangers method, 
Edman method, Nterminal determination, C-terminal determination by 
generation of amino alcohol and using digestive enzymes, end group 
analysis, selective hydrolysis of peptides classical levels of protein 
structure, protein denaturation /renaturation.  
  
Paper-VIII (Physical Chemistry)  
CO-1: understand and explain partial molal free energy, derive from 
Gibb’s Duhem equation, chemical potential in case of a system of ideal 
gases, concept of fugacity, fugacity function, fugacity at low pressures, 
physical significance of fugacity, graphical method for determination of 
fugacity, Lewis fugacity rule, activity and activity coefficient, standard 
state of solid, liquid and gas, the Nernst heat theorem, its limitations, 
statement of the third law of thermodynamics, consequence of third law of 
thermodynamics, determination of absolute entropy of gases and liquids 
and solid, applications of third law of thermodynamics, concept of residual 
entropy, exceptions to the third law of thermodynamics, solve numerical 
problems related to fugacity, graphical method to determine fugacity and 
determination of absolute entropy;  
CO-2: explain and discuss concept of oxidation and reduction, 
electrochemical series, definition of  half cell and cell, single electrode 
potential, sign of electrode potential, standard electrode potential, 
electrochemical process, Galvanic cell with example of Daniel cell, emf of 
a cell and its measurements, Standard Weston cell, different types of 
reversible electrodes,  determination of single electrode potential, 
calculation of standard emf of cell and determination of cell reaction, 
standard hydrogen electrode, calomel electrode and Ag-AgCl electrode, 
chemical and concentration cell, electrode and electrolyte concentration 
cell, liquid junction potential (LJP), salt bridge in elimination of LJP, 
concentration cell with and without transference, free energy change and 
electrical energy, prediction of spontaneity of cell reaction, relation of 
standard free energy change with equilibrium constant, temperature 



coefficient of emf of a cell, entropy change and enthalpy change of cell 
reaction;  
CO-3: solve numerical problems related to cell construction from 
electrochemical reaction, electrode potential, emf of various types of cell, 
rate constant, LJP; CO-4: explain stable and unstable isotopes, separation 
of isotopes by different methods, gaseous diffusion, thermal diffusion, 
distillation, chemical exchange methods, Bainbridge velocity focusing 
mass spectrograph, Dempster’s direction focusing mass spectrograph, 
different types of particle accelerators.  
  
Paper-IX: Industrial Chemistry  
CO-1: study nomenclature of chloro-fluoro derivatives of methane and 
ethane, uses of fluoro carbons;  
CO-2: manufacture of freon-12 from fluorspar, manufacture of freon-12 
from vinylidene fluoride;  
CO-3:  pollution hazard of Fluoro carbons;  
CO-4: metallurgy of different metals (occurrence, extraction, properties 
and uses: (1) Tungsten (2) Molybdenum (3) Titanium (4) Chromium (5) 
Aluminium; CO-5: do small scale preparation of (1) safety matches (2) 
naphthalene balls (3) wax candles (4) shoe polish (5) writing/ fountain pen 
ink (6) chalk crayons (7) plaster of paris;  
CO-6: define nitration, nitrating agent, reaction mechanism of nitration, 
nitration of acetylene, nitration of benzene, nitration of naphthalene, 
artificial perfumes: musk xylene, musk ketone, musk ambrette. explosives: 
trinitrophenol, trinitrotoluene, trinitro glycerine, emitol;  
CO-7: define amination, amination by reduction: metal - acid reduction, 
metal - alkali reduction, catalytic reduction, sulphide reduction. amination 
by ammonolysis: amination of chlorobenzene, phenol and sulphonic acid, 
importance of amination in industry in the manufacture of m-phenylene 
diammine, hmda, anthranilic acid, hexamethylene tetramine;  
CO-8: define sulphonation, methods of sulphonation, sulphonating agents, 
mechanism of sulphonation, sulphonation of benzene, toluene, 
naphthalene.  
  
Paper-X: Analytical Chemistry  
CO-1: study chemical and instrumental analysis, advantages and 
disadvantages, overview of methods used in quantitative analysis, 
classification of classical and instrumental analysis;  
CO-2: define and explain error, types of errors:  determinates errors, 
indeterminate errors, constant and proportional errors, define and explain 
the following terms – accuracy and precision, mean, median, deviation, 
average deviation, standard deviation, variance, coefficient of variation, 
relative mean deviation, range, absolute errors, relative errors, 
minimization of determinates errors, normal error curve, rejection of result 
from a set of results, 2.5 d rule, 4.0 d rule and Q-test;  
CO-3: study factors affecting solubility of precipitates: (1) common ion (2) 



diverse ions (3) pH (4) hydrolysis (5) complex formation, the precipitation 
process, nucleation growth, Von Weimarn’s theory of relative super 
saturation. digestion of precipitates;  
CO-4: factor affecting quality of precipitate: Co-precipitation and post 
precipitation, Precipitation from homogeneous solution with illustration of 
barium and aluminum; thermogravimetry, general principle, application 
with following two specific examples (1) CaC2O4. H2O (2) MgC2O4. 
2H2O;  
CO-5: calculate of pH at different stages of titrations of monobasic and 
dibasic acid with strong base construction of titration curve, titration of 
carbonate mixture, numerical; CO-6: explain EDTA titration, absolute and 
conditional stability constant, distribution of various species of EDTA as 
function of pH, absolute and conditional stability constants, derivation of 
factors: α4 for effect of ph, β4 for the effect of auxiliary  complexing 
agent,  construction of titration curves: theory of metallochromic 
indicators, masking, demasking and kinetic masking, types of EDTA 
titrations.  
 Paper-XI: General Chemistry  
CO-1: define spectroscopy, wavelength, frequency of radiation, wave 
number.  
CO-2: classify spectroscopy atomic and molecular spectroscopy, different 
region of IR radiation.  
CO-3: describe instrumentation of IR spectroscopy, preparation of sample 
for IR spectroscopy, stretching vibration of different molecule.  
CO-4: explain effect of IR radiation on matter, factors affecting on 
absorption frequencies.  
CO-5: calculate estimated absorption frequencies for various functional 
groups.  
CO-6: study dry reaction: theory behind borax bead test with equation, 
flame test, analysis of cation: (a) application of common ion effect and 
solubility product constant. (b) complexometric reaction involved in 
qualitative analysis, for identification [Reaction between Cu (II) ion with 
ammonia, Fe (III) with thiocyanide, NH4+ with Nessler reagent 2, for 
masking [Cd+2, Cu+2]3, separation of two ion [Ag-Hg, Zn]+2, Mn+2;  
CO-7: organic qualitative analysis, elemental analysis, solubility of 
organic compounds;  
CO-8: understand laboratory hygene and safety, handling of chemicals, 
general procedure for avoiding accidents, first aid techniques;  
CO-9: define terms: solute, solvent, and solution composition of solution-
normal solution, molar solution, molal solution, mole fraction, % solution, 
saturated, unsaturated and supersaturated solution and solubility, effect of 
temperature on various units of concentration, interconversion of one unit 
into another unit, preparation of solutions of some primary standard 
substances, standardization of the solution using primary standard 
solutions/standardized solution.  

 



DEPARTMENT OF MATHEMATICS 

PROGRAMME SPECIFIC OUTCOME (PSO) 
After completing B.Sc.(Chemistry) the student must be able to: 

PSO1  develop and reinforce fundamental concepts of  Mathematics; 
 

PSO2:  apply  the acquired knowledge of mathematics specialized branches of 
Mathematics  
 

PSO3: to prepare themselves to explore job in various service sectors   
 

PSO4: explain the importance of mathematics and investigate the real world problems and 
learn to how to apply mathematical ideas and models to those problems. 

PSO5: qualify for higher education, government services, industry needs and start up units 
through continuous practice of underlying concepts in mathematics 
 

PSO6: articulate the methods of mathematical sciences and ability to apply the current 
scientific knowledge in the corporate world and industry.; 
 

PSO7: develop rational thinking and ability to adapt new concept in ever evolving world; 
 

PSO8 pursue their careers in academia, industry and other arenas of mathematics.    
 

 

 

COURSE OUTCOME (CO) 

After successfully completing respective courses, the student will be able to acquire in-depth 
knowledge of under mentioned topics of Mathematics 

F. Y. B. Sc.  

Course (MTH-101): 

CO1:  understand De’ Moirve’s theorem and its applications; CO2:  understand Euler’s 
expression; CO3:  understand hyperbolic functions for real arguments; CO4: understand the 
exponential, circular and hyperbolic functions for complex arguments; CO5:  understand the 
Logarithm of complex numbers, inverse hyperbolic functions and separation of these into real 
and imaginary parts.   

Course (MTH-102): Differential Calculus (Sem-I)  

CO1:  understand successive differentiation, nth derivatives; CO2:  understand the use and 
application of Leibnitz theorem, indeterminate forms and L’ Hospital rule; CO3:  understand 



mean value theorems and their geometrical interpretation; CO4: understand the series 
expansions, curvatures, asymptotes, concavity and convexity.  

  

Course (MTH-201): Theory of Matrices (Sem- II)  

 CO1:  understand matrices and types of matrices, operations on matrices;  

CO2:  understand elementary row operations, row-echelon form, row rank, inverse of matrix by 
elementary row operations;  

CO3:  understand diagonalization, trace of matrix, solving the system of homogeneous and non-
homogeneous linear equation by row-reduced echelon form;  

CO4:  understand characteristic equation of a matrix, eigen values and vectors, CayleyHamilton 
theorem, inverse of a matrix using Cayley-Hamilton theorem.  

  

Course (MTH-202): Integral calculus and Differential Equations (Sem- II) 

CO1:  understand reduction formulae for integration;  

CO2:  understand application of integral calculus, length of a curve, intrinsic equations;  

CO3:  understand linear differential equations of first order, exact equations, Bernoulli’s 
equations, Lagrange’s equation, Clairaut’s equation;  

CO4:  understand linear differential equations with constant coefficients.   

S. Y. B. Sc.  

Course (MTH-301): Advanced Calculus-I (Sem- III)  

CO1:  find the differentiation, understand the difference between partial and total differentiation; 
CO2: recognize composite function, homogeneous functions, Euler’s theorem for homogeneous 
function;  

CO3:  solve examples using Taylor’s theorem, Maclaurian’s expansion and find Jacobian;  

CO4:  find the derivatives of vector point function;  

CO5:  find the gradients, curl, and divergence;  

CO6:  find the surface integral using Green’s, Gauss’s and Stoke’s theorems.  

  



Course MTH-302: Numerical Analysis-I (Sem- III)  

 CO1:  be familiar with the concept of ‘error’;  

CO2:  find the error in various calculations;  

CO3:  apply Bisection, Iteration, Regula-falsi and Newton-Raphson’s methods to find the real 
roots of transcendental equations;  

CO4:  understand the concept of finite differences;  

CO5:  learn how to construct forward, backward and central difference table;  

CO6:  familiar with numerical interpolation and approximation of functions.  

Course (MTH-303): Differential Equations (Sem- III)  

 CO1:  identify various types of ordinary differential equations and find their general solution; 
CO2:  understand applications of differential equations;  

CO3:  solve linear differential equations;  

CO4:  apply various methods to solve ordinary differential equations;  

CO5:  form partial differential equations;  

CO6:  solve partial differential equations by applying some special methods.  

  

Course (E. G.): Mathematical Methods (Sem- III)  

 CO1:  familiar with finite difference operators;  

CO2:  familiar with relations between different operators;  

CO3:  use finite difference table to find missing term in the given table of data;  

CO4:  understand the factorial notation;  

CO5:  use of finite differences to express the polynomial in factorial notations;  

CO6:  understand and solve the homogeneous difference equations.  

  

Course (MTH-401): Advanced Calculus-II (Sem- IV) 

 CO1:  understand maxima-minima for the functions of two variables;  



CO2:  familiar with the necessary and sufficient conditions for extreme points;  

CO3:  find double and triple integral;  

CO4:  find the area using integration;  

CO5:  know Beta-Gamma functions; relate Beta and Gamma functions;  

CO6:  understand the application of Beta-Gamma functions;  

CO7: know Laplace transform, understand Laplace transform of some elementary functions; 
CO8:  know inverse Laplace transform and properties of inverse Laplace transform.  

  

Course (MTH-402): Numerical Analysis-II (Sem- IV)  

 CO1:  be familiar with finite difference with unequal interval;  

CO2: apply Lagrange’s, divided differences and Newton’s general interpolation formula;  

CO3: understand the numerical differentiation;  

CO4:  apply Newton’s forward and backward difference interpolation formulae to find first and 
second order derivatives;  

CO5:  understand the numerical integration.   

CO6:  apply Trapezoidal and Simpson’s rule to evaluate integration;  

CO7:  use Taylor’s series method, Picard’s method and Euler’s method to solve the ordinary 
differential equations.  

Course (MTH-403): Introduction to Abstract Algebra (Sem- IV)  

CO1: have knowledge of important mathematical concepts in abstract algebra such as divisors, 
gcd, lcm, prime number;  

CO2: understand the concept of group, example of group, elementary properties of group;  

CO3: have knowledge of different types of subgroups such as normal subgroups, cyclic 
subgroups and understand the structure and characteristics of these subgroups;  

CO4: understand the definition of ring, integral domain, field and Boolean ring.  

  

 



Course (E. G.): Mathematical Modelling (Sem- IV)  

 CO1:  understand the mathematical modeling;  

CO2:  construct the model such as linear growth models, linear decay models, models for growth 
of science and scientist;  

CO3: construct the mathematical models of geometrical problems and orthogonal trajectories.  

  

T. Y. B. Sc. 

  

Course (MTH-501): Group Theory (SEM-V)  

 CO1:  understand the concept of cosets, congruence relation in group;  

CO2:  understand Lagrange’s theorem, Euler’s theorem, Fermat’s theorem;  

CO3:  understand subgroup, homomorphism, isomorphism, isometric groups;  

CO4:  understand automorphism and Cayley’s theorem;  

CO5:  understand permutation groups, orbit, cycles, alternating group.  

Course MTH-502: Linear Algebra-I (SEM-V)  

CO1:  understand the concepts of base and dimension of vector space;  

CO2:  understand the concept subspace of a vector space;  

CO3:  understand span of a set, operations on subspaces; 

 CO4:  identify linearly independent and linearly dependent vectors;  

CO5:  extend linearly independent set to a basis.  

Course MTH-503: Real Analysis– I (SEM-V)  

CO1:  understand the concepts of countable set, uncountable set, lub, glb of a sequence;  

CO2:  understand the concepts of sequences and limit of the sequence;  

CO3:  understand the concept of convergent sequence and divergent sequence, bounded 
sequence, monotone sequence, Cauchy sequence;  

CO4:  understand the operations on sequences;  



CO5:  understand the concept of limit superior and inferior.  

  

Course MTH-504: Real Analysis– II (SEM-V)  

CO1:  understand the concept of limit and continuity of a function on the real line;  

CO2:  understand the concept of metric space;  

CO3:  explain convergence and divergence of sequence in metric space;  

CO4:  understand the Cauchy’s sequence in metric space and equivalent metrics;  

CO5:  understand the concept of an open ball in R1 and metric space;  

CO6:  understand the continuity of a function in a metric space; 

CO7:  understand the concept of open sets.  

Course MTH-505: Graph Theory (SEM-V)  

CO1:   understand about graph,  

CO2:  identify the properties of different types of graph and their application; 

 CO3:  understand the concept of subgraphs and isomorphism;  

CO4:  understand the operations on the graphs;  

CO5:  classify the graph such as walks, paths, circuits;  

CO6:  draw all types of graphs;  

CO7:  understand the concept of Euler’s graph and its application;  

CO8:  classify Hamiltonian graphs, circuits and paths;  

CO9:  explain Konigsberg bridge problem, seating problem, utility problem, arrangement 
problem;  

CO10: understand the concept of trees;  

CO11: know about properties of trees, know about distance between two vertices, centre, radius 
and diameter of a tree; CO12: identify rooted and binary trees.  

Course MTH-506: Number Theory-I (SEM-V)  

 CO1:  understand the concept of divisibility of integers; 



 CO2:  use terminology in number theory;  

CO3:  understand the division algorithm;  

CO4:  understand gcd of two integers;  

CO5:  understand the Euclidean algorithm;  

CO6:  find the remainder and quotient by division algorithm; 

 CO7: understand the relation between gcd and lcm;  

CO8: find the solution of Diophantine equations in two variables; 

 CO9: classify prime and composite numbers; 

 CO10: understand the concept of sieve of Eratosthenes;  

CO11: understand the theory of congruence;  

CO12: understand the properties of congruence.  

  

Course EG-5001: Operations Research-I (SEM-V)  

CO1:  understand the basics of operations research;  

CO2:  recognize all the definitions and concepts by giving examples of operations research; 
CO3:  formulate the problem as linear programming problem;  

CO4:  understand the primal and dual of lpp; 

 CO5:  plot the graph of lpp; CO6:  solve the lpp by graphical method; 

 CO7:  understand the concept of solutions of lpp;  

CO8:  solve the lpp by simplex method;  

CO9:  solve the lpp by two-phase method;  

CO10: solve the lpp by Big-M method;  

CO11: choose appropriate method for solving lpp.  

Course MTH-601: Ring Theory (SEM-VI)  

CO1: understand the concept of ring homomorphism and isomorphism;  



CO2: understand ideal and quotient rings;  

CO3:   understand maximal ideal and principal ideal;  

CO4:  understand Euclidean ring;  

CO5:  understand divisibility in commutative ring;  

CO6:  understand gcd of two elements in ring;  

CO7:  understand units and associates in rings;  

CO8:  understand prime element in a Euclidean ring; 

 CO9:  use unique factorization theorem in a Euclidean ring;  

CO10: understand polynomial ring;  

CO11: understand degree of a polynomial;  

CO12: understand division algorithm and irreducible polynomial.  

  

Course MTH-602: Linear Algebra-II (SEM-VI)  

CO1: recall the definition of vector space;  

CO2: understand the concept linear transformations;  

CO3: understand range and kernel of linear transformation;  

CO4: understand rank-nullity theorem;  

CO5: apply the rank-nullity theorem;  

CO6: form a matrix associated with linear transformation; 

 CO7: understand the inner product and norm of a vector;  

CO8: understand Gram-Schmidt orthogonalized process.  

Course MTH-603: Real Analysis– III (SEM-VI)  

CO1:  understand the concepts of convergence and divergence of series of real numbers;  

CO2:  understand the concepts of alternating, conditional and absolute convergence;  

CO3:  test for absolute convergence;  



CO4:  understand the definition of Riemann integral; 

 CO5:  state the algebraic properties of Riemann integral;  

CO6:  know the mean value theorem of integral calculus.  

Course MTH-604: Real Analysis– IV (SEM-VI) 

CO1:  know the limit points, closure of a set, closed sets;  

CO2:  understand the concept homomorphism of metric space;  

CO3:  understand the dense set;  

CO4:  know the connected sets, bounded sets, totally bounded sets;  

CO5:  understand the concept of complete metric spaces;  

CO6:  understand the contraction mapping;  

CO7:  understand the Picard’s fixed point theorem;  

CO8:  understand the concept of compact metric space;  

CO9:  understand the concept of open covering;  

CO10: understand the Heine-Borel property;  

CO11: understand the finite intersection property.  

  

Course MTH-605: Discrete Mathematics– V (SEM-VI)  

CO1:  apply the Set theory and Relation concepts;  

CO2:  find glb and lub of sets;  

CO3:  draw Hasse diagram;  

CO4:  understand the lattice and its properties;  

CO5:  classify the different types of lattice; 

CO6:  understand the concept of Boolean algebra;  

CO7:  represent Boolean function as sum of product canonical form;  

CO8:  represent Boolean function as product of sum canonical form;  



CO9:  minimize the Boolean function using Boolean algebra;  

CO10: design the circuits using logical gates;  

CO11: reduce the switching circuit diagram.  

  

Course MTH-606: Number Theory-II (SEM-VI)  

CO1:  solve the linear congruence;  

CO2:  apply Chinese-Remainder theorem to find the solution of simultaneous linear 
congruencies;  

CO3:  apply Fermat’s little theorem to compute powers of integers modulo prime numbers;  

CO4:  understand the concept of pseudo-primes;  

CO5:  apply the Wilson’s theorem;  

CO6:  understand the concept of the Mobius inversion formula;  

CO7: understand the Euler’s Phi-function;  

CO8: understand the Euler’s theorem.  

  

Course EG-6001: Operations Research-II (SEM-VI) 

 CO1:  identify the balanced and unbalanced transportation problem;  

CO2:  find the solution of transportation problem;  

CO3:  identify the balanced and unbalanced assignment problem; 

 CO4:  find the solution of an assignment problem;  

CO5:  understand the terminology of Games;  

CO6:  identify the game without saddle point and with saddle point; CO8:  solve the game with 

mixed strategies; CO9:  use graphical method to solve 𝑚 × 2 or 2 

 

 



DEPARTMENT OF STATISTICS 

Course Outcome 

F.Y.B.Sc. 

Course: (Paper 101) Descriptive Statistics: 

 Collection of Data: After successfully completing this course, students will be able to:  

CO1:  distinguish between different types of data and learn level of measurement of data; 

 CO2:  understand the meaning and purpose of data collection;  

CO3:  know different methods of collection of data;  

CO4:  distinguish between primary and secondary sources.  

 Classification and tabulation of data: After successfully completing this course, students will 
be able to:  

CO1:  classify the data for further statistical analysis;  

CO2:  find the difference between quantitative and qualitative classification; 

 CO3:  prepare a frequency distribution table;  

CO4:  know the technique of forming classes;  

CO5:  differentiate between univariate and bivariate frequency distributions; 

 CO6:  present data using table.  

  Diagrammatic and graphic presentation of data : After successfully completing this course, 
students will be able to: 

 CO1:  learn importance of diagrammatic presentation of data;  

CO2:  distinguish between diagram and graph;  

CO3:  learn how to visualize your data;  

CO4:  create bar diagram, pie chart, stem and leaf chart, box plot chart etc;  

CO5:  construct and interpret a graph like histogram, frequency polygon and frequency curve for 
numerical data.  

  



Course: (Paper 102) Different Measures of Statistics:Measures of central tendency: After 
successfully completing this course, students will be able to:  

CO1:  state the need for summarizing a set of data by a single number;  

CO2:  distinguish between different types of averages;  

CO3:  learn to compute different averages;  

CO4:  draw meaningful conclusions from a set of data.  

 Measures of dispersion: After successfully completing this course, students will be able to: 
CO1:  know the limitations of average;  

CO2:  encourage the need of measures of dispersion;  

CO3:  understand various types of measures of dispersion;  

CO4:  obtain the measures and then compare them;  

CO5:  differentiate between absolute and relative measures.  

  

 Moments: After successfully completing this course, students will be able to:  

CO1:  know the purpose of moments;  

CO2:  obtain various types of moments;  

CO3:  understand different characteristics of data.  

(Paper 201) Skewness, Kurtosis, Probability  Skewness and Kurtosis: After successfully 
completing this course, students will be able to:  

CO1:  know the complementary relationship of skewness with measures of central tendency and 
dispersion in describing a set of data;  

CO2:  know whether the distribution is normal or not;  

CO3:  tell the direction and extent of asymmetry in a data series;  

CO4:  learn the importance of kurtosis;  

CO5:  evaluate and interpret types of kurtosis;  

CO6:  distinguish difference between skewness and kurtosis.  

  



Probability - I: After successfully completing this course, students will be able to:  

CO1:  be familiar with some basic concepts of probability;  

CO2:  distinguish between random and non-random experiments;  

CO3:  understand axioms of probability and various theorems on probability;  

CO4:  find the probabilities of various events.  

 Probability - II: After successfully completing this course, students will be able to:  

CO1:  understand the concepts of conditional probability and independence of events;  

CO2:  know about Bayes’ theorem and its applications;  

CO3:  find probabilities of various events.  

 (Paper 202) Univariate and Bivariate Probability functions and Moments  

 Random Variables, Probability functions and Mathematical expectation: After successfully 
completing this course, students will be able to:  

CO1:  know the basic concept of random variables;  

CO2:   understand events associated with random variables, probabilities of events and how they 
are related;  

CO3: understand the difference between a discrete and a continuous random variable, recognize 
when an experiment should be modelled by a discrete or a continuous random variable;  

CO4:  know about p.m.f., p.d.f. and c.d.f.;  

CO5:  obtain probability functions;  

CO6:   interpret the expectation, variance and standard deviation of a discrete and continuous 
random variable.  

 Bivariate Random Variables: After successfully completing this course, students will be able 
to:  

CO1:  distinguish between univariate and bivariate random variables;  

CO2:   understand joint, marginal and conditional p.m.f. and p.d.f. of two random variables; 
CO3:  compute of probabilities of events in bivariate probability distribution.  

 Moments, Measure of central tendency and dispersion for discrete and continuous random 
variables: After successfully completing this course, students will be able to:  



CO1:  understand measure of central tendency related to random variables;  

CO2:  understand measure of dispersion related to random variables;  

CO3:  obtain different moments of a probability distribution.  

 

S. Y. B. Sc. 

  

Course: (Paper 301) Correlation, Regression and Association of Attributes  

 Linear Correlation Analysis: After successfully completing this course, students will be able 
to:  

CO1:  comprehend the meaning of the term ‘correlation’;  

CO2:  interpret the nature of relationship between two variables;  

CO3:  compute correlation coefficient and interpret its value;  

CO4:  critically examine the degree and direction of the relationships between two or more 
variables;  

CO5: understand applications of correlation theory in various fields, viz., agriculture, business, 
medical science, industry etc.  

Linear Regression Analysis: After successfully completing this course, students will be able to: 
CO1:  describe the difference between ‘correlation’ and ‘regression’;  

CO2:  understand the purpose of a linear regression equation;  

CO3:  calculate and interpret linear regression equation;  

CO4:  understand and interpret coefficient of determination;  

CO5: understand applications of regression analysis in various fields, viz., agriculture, business, 
industry etc.  

 Measures of association of attributes (for two attributes): After successfully completing this 
course, students will be able to:  

CO1:  learn about importance of measures of association;  

CO2:  understand different types of measures of association;  



CO3:  learn the concepts of independence and association of two attributes;  

CO4:  calculate measures of association using different methods.  

 (Paper 302) Numerical Analysis  

 Finite Differences :Interpolation ,Numerical Integration and Differentiation After successfully 
completing this course, students will be able to:  

CO1:  understand basics of numerical analysis;  

CO2:  understand the difference operators and the use of interpolation;  

CO3:  understand numerical differentiation and integration;  

CO4:  develop problem solving skills through numerical methods.  

(Paper 303) Sampling techniques  

 Terminology and Simple random sampling : Stratified random sampling ,Systematic random 
sampling: After successfully completing this course, students will be able to:  

CO1:  know about the concept of sampling;  

CO2:  understand about sample survey;  

CO3:  distinguish between a population and a sample and between parameters and statistics; 
CO4:  recognize some common types of sampling design, such as simple random sampling, 
stratified sampling and systematic sampling.  

(Paper 401) Generating function and discrete probability distribution  

After successfully completing this course, students will be able to:  

CO1: obtain moment generating function, cumulative generating function etc. of a probability 
function;  

CO2:  define discrete variables and study their distributions;  

CO3:  know the applications of discrete probability distribution in different situations;  

CO4:  understand some standard discrete probability distributions such as Binomial, Poisson, 
Geometric, Hyper geometric, Negative binomial, Uniform with real life situations.  

 (Paper 402) Continuous probability distribution  

After successfully completing this course, students will be able to:  



CO1:  understand various continuous probability distributions theoretically;  

CO2:  know the applications of normal distribution in different fields;  

CO3:  relate gamma and beta distribution;  

CO4:  obtain properties of exponential distribution.  

  (Paper 403) Testing of hypothesis  

After successfully completing this course, students will be able to:  

CO1:  understand the concept of hypothesis and its testing and applications in various fields; 
CO2:  identify the components of a classical hypothesis test, including the parameter of interest, 
the null and alternative hypotheses, type I error and type II error, Critical region, the test statistic 
etc;  

CO3:  understand the difference between large and small sample and tests based on it;  

CO4:  use the p-value decision rule to make a statistical decision;  

CO5:  carry out appropriate statistical test of significance;  

CO6:  obtain different large and small sample tests; CO7:  relatet, F and chi-square variates.  

  

 

 

 

 

 

 

 

 

 

 

 



Bachelor of Arts (B.A.) 

Programme Outcome (PO) 
 

PO1: To impart pedagogic knowledge of languages such as Gujarati, English, and Hindi as 
well as subject of social sciences like Economics leading to graduation degrees to 
students in various subjects consistent with government educational policies from time to 
time. 
 

PO2: To inculcate basic concepts of the subjects relevant to subjects supplemented by soft 
skills and its applications in day to day life.  
 

PO3: To impart knowledge in an environment conducive for holistic development of students 
providing platform for further progress in fields of their interests.  
 

PO4: To assist the students to develop their intellectual flexibility, creativity and comparative 
analysis to programme their lifelong learning.  

PO5: To impart moral values to make our students sensible about current social issues like 
environment sustainability, gender equality.  
 

PO6 To inculcate the basic skill like analytical and interpretive approach, becoming critical 
readers , creativity and ultimately to become more effective thinkers and communicators. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Bachelor Business Administration.(B.B.A.) 

PROGRAM OUTCOMES 

 PO - 1   To imparted knowledge of business administration skills like problem analysis and 
Decision Making Skill Identify, formulate and analyze problems reaching substantiated 
conclusions using different techniques of mathematics, finance and modern management 
subjects.   

PO - 2   To make students to be able to demonstrate the knowledge of management science to 
solve complex corporate problems using limited resources.  

 PO - 3   To  provide advancement of conceptual and practical knowledge in the field of business 
management to contribute to nation building while upholding ethical practices.   

PO - 4   To impart moral values to make our students sensible about current social issues like 
environment sustainability, gender equality.  

PO - 5   To their knowledge to assess societal, health, safety, legal and cultural issues. 

PROGRAM SPECIFIC OUTCOMES 

 PSO - 1 The ability to understand, analyze and apply management concepts in the areas related 
to marketing, human resources and finance for efficient running of the business organization of 
varying complexity in competitive era.   

PSO - 2 Ability to apply the knowledge of ethical and management principles required to work 
in a team as well as to lead a team.    

PSO - 3 Ability to comprehend and write effective project reports in multidisciplinary 
environment in the context of changing technologies.   

PSO - 4 An ability to function effectively on teams to accomplish a common goal.   

PSO - 5 An ability to analyze a problem, and identify and define the computing requirements 
appropriate to its solution.  

 

 

 

 

 



Bachelor of Computer Applications.(B.C.A.) 

PROGRAM OUTCOMES 

PO-1: The objective of this program is to equips the students with knowledge of computer 
applications to enable them to be eligible for bachelors degree as per norms of university. 

PO2: The course ensures the needs of corporate world and industry standards.   

PO – 2: It provide a a robust foundation for the students to pursue their higher studies for a 
professional career growth.  

PO – 3: Interdisciplinary approaches among the students are developed.  

 PO – 4: Blend analytical, logical and managerial skills with the technical aspects to resolve real 
world issues. 

 PO-5: To impart moral values to make our students sensible about current social issues like 
environment sustainability, gender equality.  

  

  

PROGRAMME SPECIFIC OUTCOME 

After successfully completing this program students will be able to  

PSO – 1: understand the contemporary methodologies in various fields of computer applications; 

PSO – 2: analyse and apply latest technologies to solve problems in the field of Computer 
Applications;   

PSO-3: know various issues, latest trends in technology development and thereby innovate new 
ideas and solutions to existing problems;  

PSO-4: not only enhances the comprehensive understanding of the theory but also its 
applications too in the diverse fields;  

PSO-5: supports for the automation and digitization in all walks of the life; 

 PSO -6: prepares for a range of computer applications, computer organization, techniques of 
computer networking, software engineering-Commerce, Web Designing, Big Data, IOT, Python 
and Advance JAVA; 

   


