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Department of Physics and Mathematics, Kharagpur College
Certificate Course on “Advanced Computer Programing using MATLAB & Python Language”
Course Schedule

30.01.2022 Inaugural Address by HOD Physics & Mathematics and brief
introduction to the course (12.00 noon to 2.00 pm.
Dates 11 am -12 pm 12 pm -1 pm
05.02.2022 JP SKG
06.02.2022 RNM RS
07.02.2022 JP SKG
08.02.2022 RS RNM
09.02.2022 Jp SKG
12.02.2022 JP SKG
15.02.2022 JP RNM
16.02.2022 RS RNM
19.02.2022 RS RNM -
20.02.2022 RNM RS
21.02.2022 SKG JP
22.02.2022 JP RNM
23.02.2022 RS RNM
27.02.2022 RS RNM
28.02.2022 SKG JP
29.02.2022 Evaluation Valedictory Address &
certificate distribution

JP —Dr. Jyotrimoy Pramanik, RS — Dr. Ritwik Saha, RNM — Prof. Rudra Narayan Mondal, SKG — Dr. Samir Kumar Giri
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Department of Physics
Kharagpur College

Certificate Course on “Advanced Computer Programing using MATLAB & Python
Language”.

(Duration: 30.01.2022 onwards)

Module-1
1. Localenvironmentsetup
2. UnderstandingtheMATLABenvironment
3. Basicsyntax
4. Variables
5. Commands
6. DataTypes

a. SomecommonlyuseddatatypesusedinMATLAB
b. Datatypeconversion
7. Operators

Module-2

1. Decisionmaking
a. if...endstatement
b. if...else ...endstatement
c. if... elseif...else ...endstatement
d. nestedifstatement
e. switchstatement
f. nestedswitchstatement

2. Loops
a. whileloop
b. forloop

¢. nestedloop

3. Loopcontrol
a. breakstatement
b. continuestatement

4. Vectors

5. Matrix

6. Arrays

7. Colonnotation

Signatuzé;\% Verifigd=
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Module-3

1. AnalyticalFunctions
2. Datalmport
3. DataOutput
4. Makingplots
Module—4
1. Algebra
2. Calculus
a. Calculatinglimits
b. Verificationofbasicproperties of limits
c. Leftandright sidedlimits
3. Differentiation
4. Integration
5. Polynomials
Module-5

1. Findingrootsofequation-BisectionMethod,NewtonRaphsonMethod
2. Integration—(Simpsonl/3,Trapezoidalrule)
3. FastFourierTransform

Module—6

1. DifferentialEquations
2. SystemofDifferential Equations

a. Solvesystemoflineardifferentialequations
b. Differentialequationsinmatrixform
3. NumericalsolutionofSecondOrderDifferential Equations

a. Rewritingsecondorderodeasasystemoffirstorderode
b. GeneratingMATLABfunction
¢. Solvingthesystemoffirstorderodeusingode45
d. Plottingthesolution
4. Differential AlgebraicEquations

Specifyingequationsand variables
Reducingdifferentialorder
Checkingandreducingdifferentialindex
ConvertingDAEsystemstoMATLABfunctionhandles
Findinginitialconditionsforsolvers
SolvingDAEsusingodel5i

o a6 o
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Module-7

1. File Handling: Reading from and writing to files; Handling exceptions and errors;
Practical exercises on file handling

2. Plotting using Matplotlib: Define a Python function and plot in a domain. Bar chart plots,
histograms, polar plots, pie plots, Plot from data file, saving the figures, subplots, multiple plots.

3. Drawing using turtle

Module-8

1. Introduction to Python and its scientific computing libraries (NumPy, SciPy,
Matplotlib)

2. Exploring common Python libraries (e.g.. NumPy, Scipy)

3. Introduction to NumPy and its multidimensional arrays; Performing mathematical
operations on arrays; Array indexing and slicing; Linear algebra operations with
NumPy

Module-9
1. Interpolation techniques using python: Newton’s forward and Backward

difference formula

Module-10
1. Solving Ordinary Differential Equations (ODEs)using Euler's and RK2 methods

2. Solving ODEs using scipy.integratemodule
3. Solving Boundary value problems using shooting method

Principal

Kharagpur College
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Sample question for the certificate course on “Advanced Computer

programming using MATLAB & Python Language.

1) Which among the following can be a variable name in Matlab
a. X6
b. for
c. 1college

d. Caleulate#1

Correct Answer: a

2) If f=sin(x*y). Which among the following Matlab code can used to
find the partial derivate of f with respect to x.
a. syms y
diff(f)
b. syms x.y
diff(f,x)
c. syYyms X,y
diff(f.y)
d. syms x

diff(f)

Correct Answer: b

3) Which among the following in-built function is used for solving
numerical integration in Matlab.

a. integrate

b. int
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¢. integration

d. integral

Correct Answer: d

4) Which among the following in-built function is used for solving
differential equation in Matlab.

dsolve

S

dsolution
diffsolve
d. solvediff

o

Correct Answer: a

5) If A and B are two matrices. Which among the following is the
correct MATLAB syntax to perform matrix multiplication (BA).
AXB
B.XA
B*A
d. A*B

s B

o

Correct Answer: ¢

6) If A and B are two matrices. Which among the following is the
correct MATLAB syntax to perform element wise multiplication of
two matrices.

a. A*B

*
b. B*A Signature Not Verified
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c. BXA
d. B*A

Correct Answer: d

7) Index of an array in Matlab start with
a. O
b. 1
¢. Depends on the class of array.

d. Unknown

Correct Answer: b

8) What is the return type of angles function in Matlab.
a. Degree

b. Radians and Degree

¢. Radians

d. Depend on the argument.

Correct Answer: ¢

9) Which of the following command is used to clear command window
in Matlab.

cle

L

clear

close all

o

d. clear all

Corvrect Answer: a Signaturieklj Verified
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10) Which among the following is not a predefined variable in
Matlab

a. inf

b. pi

c. i

d. gravity

Correct Answer: d

11) Which among the following inbuilt function returns the
adjoint of a matrix in Matlab.

det

s »

inv

o

adjoint
d. adj

Correct Answer: ¢

12) In Matlab, which among the command is used to add text
label to x axis.

a. axes

b. xlabel

. axis

d. ylabel

Correct Answer: b
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13) X=2%3;
Yy=x*2
What will be the output when the above commands are executed in
Matlab.
a. y=12
X=2%*3
b. y=12
X=0C
C. Yy=2*3*2
X=6

d. y=12
Correct Answer: d

14) What is the use of abs function in Matlab.
a. Returns the magnitude of a number.

b. Returns the square root of a number.

¢. Returns the power of a number.

d. None
Correct Answer: a

15) Which among the following is used to check if two elements
are equal in Matlab.

!_

s ®
n

o

d. isequal

Correct Answer: ¢
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Kharagpur College
Department of Physics
Certificate course on “ “Advanced Computer Programming using MATLAB &
Python Language” Duration: 30/01/2022 to 28/02/2022

Date of Evaluation: 28.02.2022 MCQ
Ve | Soumugedie  Moity
Sem 9 el
' Roll numbe  om e =
Rollnumber| 212 p0S1

Tick the correct answer

~ X6
b. for
c. 1college
d. Calculate#1

V;yb«/hich among the following can be a variable name in Matlab
X

2) If f=sin(x*y). Which among the following Matlab code can used to find the
partial derivate of f with respect to x.

a. symsy
diff(f)

b. syms x\y
diff(f x)

C. symsXx,\y
diff(f.y)

7 syms X

diff(f)

3) Which among the following in-built function is used for solving numerical
integration in Matlab.

a. integrate

b. int

c. integration
/“integral

4) Which among the following in-built function is used for solving differential
equation in Matlab.

10f3
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‘;./dsolve

b. dsolution
c. diffsolve ,
d. solvediff /

5) If Aand B are two matrices. Which among the following is the correct MATLAB
syntax to perform matrix multiplication (BA).

S5

“B*A WA

c. B*A )
d. A*B

6) If Aand B are two matrices. Which among the following is the correct MATLAB
syntax to perform element wise multiplication of two matrices.
a. A*
ﬁi
c. B*A v
d B.*A

7) Index of an array in Matlab start with

a. 0
c. Depends on the class of array.

d. Unknown

8) What is the return type of angles function in Matlab.
a. Degree
b. Radians and Degree

~“Radians v
d. Depend on the argument.

9) Which of the following command is used to clear command window in Matlab.
a. clc

< clear
A
c. close all ><

d. clear all '

20f3
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10)Which among the following is not a predefined variable in Matlab
a. inf

b. pi

C. i

ﬁavity o
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Kharagpur College
Department of Physics
Certificate course on “ “Advanced Computer Programming using MATLAB &
Python Language” Duration: 30/01/2022 to 28/02/2022

Date of Evaluation: 28.02.2022 MCQ
Name T L s sk 5. -
o KAML/C Sos S
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Tick the correct answer

1) Which among the following can be a variable name in Matlab
~ X6

b. for )

1college e '

Calculate#1 -

a o

2) If f=sin(x*y). Which among the following Matlab code can used to find the

partial derivate of f with respect to x.
a. symsy

diff(f)
b. syms x,y

diff(f,x)
C. syms X,y

difi(f.y)

J syms x
diff(f)

3) Which among the following in-built function is used for solving numerical
integration in Matlab.

a. integrate

b. int .

c. infegration
dIntegral

4) Which among the following in-built function is used for solving differential
equation in Matlab.

10f3
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-

7 dsolve
b. dsolution )
c. diffsolve g

d. solvediff

5) IfAand B are two matrices. Which among the following is the correct MATLAB
yntax to perform matrix multiplication (BA).
. A*B .
b. B*A
c. B*A i
d AB

6) If Aand B are two matrices. Which among the following is the correct MATLAB
syntax to perform element wise multiplication of two matrices.
a. A"B

b. B*A Pl
& B*A I
d. B*A

7) Index of an array in Matlab start with

a. 0 _
b. 1 _~— - /,/
¢~ Depends on the class of array. )\\

d. Unknown

8) What is the return type of angles function in Matlab.
a. Degree i

b. dians and Degree 3
" Radians (g

d. Depend on the argument.

9) Which of the following command is used to clear command window in Matlab.
a. clc

b. cle
c._~Close all \/\

d. clear all // N

20of 3
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10)Which among the following is not a predefined variable in Matlab
a. inf
b. pi >

¢ Lo //
ﬂvity N~
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Kharagpur College
Department of Physics
Certificate course on “ “Advanced Computer Programming using MATLAB &
Python Language” Duration: 30/01/2022 to 28/02/2022

Date of Evaluation: 28.02.2022 MCQ
Neme | Anonda Mohen orkey
‘Roll number WWQ?TZ 0002 - -

Tick the correct answer

1) Which among the following can be a variable name in Matlab
a. x6 -

\/b./for /)Q
c. 1college '
d. Calculate#1

2) If f=sin(xy). Which among the following Matlab code can used to find the
partial derivate of f with respect to x.
a. symsy
diff(f)
b. symsxy
diff(f,x)
C. syms X,y
diff(f.y)

L/d%yms X \_“~

diff(f)

3) Which among the following in-built function is used for solving numerical
integration in Matlab. '

a. integrate

b. int \

c. integration

d._-integral

P

4) Which among the following in-built function is used for solving differential
equation in Matlab.

10f3
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-
7 dsolve

b. dsolution

c. diffsolve 7
d. solvediff \~

5) IfAand B are two matrices. Which among the following is the correct MATLAB

ntax to perform matrix multiplication (BA).
ﬂ*a
B.*A

B*A ot

A*B

Qoo

6) If Aand B are two matrices. Which among the following is the correct MATLAB
syntax to perform element wise multiplication of two matrices.

a. A'B

b. B*A )

c. B*A W

7) Index of an array in Matlab start with
a. 0

c. Depends on the class of array. -
d. Unknown \

8) What is the return type of angles function in Matlab.

a. ree :
~"Radians and Degree y
c. Radians /\

d. Depend on the argument.

9) Which of the following command is used to clear command window in Matlab.
< clc

b. clear

c. close all

d. clear all

20of 3
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10) Which among the following is not a predefined variable in Matlab
a. inf”
pi

o A W2
c i /</

d. gravity
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Kharagpur College
Department of Physics
Certificate course on “ “Advanced Computer Programming using MATLAB &
Python Language” Duration: 30/01/2022 to 28/02/2022

Date of Evaluation: 28.02.2022 MCQ
Name DQ :pjcwu j)M - -
Sem B

\
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Tick the correct answer

Méh among the following can be a variable name in Matlab
X6 o

b. for
c. 1college \
d. Calculate#1

2) If f=sin(x*y). Which among the following Matlab code can used to find the
partial derivate of f with respect to x.
a. symsy
diff(f)
b. syms x,y
diff(f,x)
C. syms X,y
diff(fy)
d,~Syms x
diff(f)

3) Which among the following in-built function is used for solving numerical
integration in Matlab.

yefg rate "
~int e
.

c. integration
d. integral

4) Which among the following in-built function is used for solving differential
equation in Matlab.

10f3
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. dsolve
b. dsolution y
c. diffsolve Vg
d. solvediff

5) If Aand B are two matrices. Which among the following is the correct MATLAB
~syntax to perform matrix multiplication (BA).

a. A'B >

b. B*A *’

c. B*A (g

d. A*B

6) If Aand B are two matrices. Which among the following is the correct MATLAB
syntax to perform element wise multiplication of two matrices.

a. A'B ™
b. B*A /
d. B*A

7) Index of an array in Matlab start with

a. 0
b. 1_~ \/
\yle{pends on the class of array. /\

d. Unknown

8) What'is the return type of angles function in Matlab:
a,Degree e

b. Radians and Degree

c. Radians

d. Depend on the argument.

yhich of the following command is used to clear command window in Matlab.
el

c
b. clear 7
\

c. close all —

d. clear all
20f3
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10)Which among the following is not a predefined variable in Matlab
a. inf P

b. pi

c i P

d.

\/c@ity
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Kharagpur College
Department of Physics
Certificate course on “ “Advanced Computer Programming using MATLAB &
Python Language” Duration: 30/01/2022 to 28/02/2022

Date of Evaluation: 28.02.2022 MCQ
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Tick the correct answer

1) Which among the following can be a variable name in Matlab
- x6

b. for

c. 1college \

d. Calculate#1

2) If f=sin(x*y). Which among the following Matlab code can used to find the
partial derivate of f with respect to x.

a. symsy
diff(f)

b. syms x,y
diff(f,x)

C. sSyms X,y

7
syms x
diff(f

(f)

3) Which among the following in-built function is used for solving numerical
integration in Matlab.

a. integrate

b. int

c. integration

4) Which among the following in-built function is used for solving differential
equation in Matlab.

10f3
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s

\A/e

b. dsolution

c. diffsolve w

d. solvediff '

5) IfAa  are two matrices. Which among the following is the correct MATLAB

A B
b. B*A
c. B*A
d. A*B

6) If Aand B are two matrices. Which among the following is the correct MATLAB

\/?vax to perform element wise multiplication of two matrices.
aA*B _

b. B*A
c B*A i
d B*A

7) Index of an array in Matlab start with
a. 0

1 /
c. Depends on the class of array.  \_ "~
d. Unknown

8) What is the return type of angles function in Matlab.
a. Degree -

\b/?di‘a/ns and Degree e /
c~Radians \_

d. Depend on the argument.

9) Which of the following command is used to clear command window in Matlab.
a. clc
b. 91;3?*‘ \/

¢~ Close all A
d. clear all /

20of 3
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10)Which among the following is not a predefined variable in Matlab
a. inf
b. pi

c. |
7 gravity

\ \TD
- > S
A
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