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(c) Write  a  Python  code  using  pandas  to  create  a
data frame' witb the  following  data by reading as

python  dictionary  with  the  following  columns:
Name,  Age,  and  City.

(i)  Change name of the colurm City to Town.

(ii)  Drop  the  second  column  Age,

(iii)  Add  a  new  column  called  I.ncQme  to  the
data frame  with  the  following values :

Alice:  70000, Bob:  85000,  Charlie:  9500C,

David:  72000  and Ev_e:-93000L.

(d)  Write  a  python  code  using  PyLaTex  to  create  a
table  with  5  columns  and  4  rows  as  a  LaTex
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I.      Write your Roll No. on the top immediately on receipt

of this  question paper.                   J
\.,{

2.      Attempt all questions by s;lecting any six parts from

question number 1, and any three parts from question
numbers  2  to  6  respectively.

3.      All  co_mmands  tQ  be  written  in  Python  code.

1.      Attempt  any  6  parts.                                            (2.5x6=15)

(a) Write  code  to  priit  first  ten  non  negative  even
numbers  using for-.loop.

P.T.O.
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.  (b)  Consider die following code:

import random
suml  - 0
traits -  L000.0..00

for i in range(trails):
-nun = -random;.. random()
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(ii)  Define a recursive function to generate the
nth term in the Fibonacci sequenc'e, where:

F(n)  =  F(n -  1)  +  F(n -  2)
~

with  initial  terms  F(0) = 0,  F(1) = 1.

suml  = suml+nun

print("Output = ", suml/trails)

write  the  approximate  output  of the  above  code.I
J|

(c) What is the  Output of the following code:

x = np.1inspace(-3,357)

y -x**2
print((y)
.`,'

(d) Write the usage of the following properties in the
plot function of matplotlib:

(i,1ipJ?:, tlyle

(ii)  alpha

(e)  Dr.aw  the  output  of the  fol|owih'g  code:       A

import numpy as np

import matplotlib.pyplot as plt

t = np.1ins.pace(0,  2*np.Pi,  100)

plt.plot(np.sin(t), np.cos(t))

plt.show()

¢*

€J,          \fy*

6.      Attempt  any  3  parts.                                               (5x3=15)

(a) Write  a  Sympy  code  to  obtain  and  verify  the
solution o,fftfhe following system of linear equations:

3x. +  4y  -  10

2x - y -  1

(b)  For the  given trgatrix :

(I f  A-(_;    :    i)

Write  a python code using Sympy to perform the

following opera'tions;

(i)` Create  the  matrix  A  and  evaluated  A2

(ii)  Di'splay+the  first  row  and  lasi  column  of
the  matrix  A.

(iii)  Find theo determinant and transpose  of the
matrix  A.

P.T.O.
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+(d)::::rt:]e;feer::rt:;]S::uut::[non°fu:::gfos];°mwp];8FS;rot:ne:

verify the solution.

#-25y=o

5.      Attempt  any  3-parts.
(5x3=15)

(a)  W.rite  a  Sympy  cq¢e  to  factorize  the  expression
x2  -  x  - `6  an<d  to  expand  (x  +  y)2.

(b)  Write  a  Sy.mpy code to  find the  critical' points  of
thefollowingfunctionandprintthepointsoflocal
maxima and minima.

fl(x)  =  -x2  +  3x  -  2

(c)WriteaNump`ycodetosolvethefollowingsystem
oflinearequationsusingtheinverseofcoefficient
matrix :

6x -  5y +  2z =  3
2x + y - 4z - 5

3x - 3y + z - -I

(d)  Write  a ,python. code  f?r the  followi.ng : ,

(i)  Using Sympy, find the series 'expansion of
ex  around  x  =  0  up  to  the  order  x4.

\
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(0  Suppose  myTurtle   is   a   ttirtle   object.   Write
commands to move it forward  100 units,, turn right
and  then  move  again  forward 200  units.

(g) Write  Sympy  code  to  ev,aluate  hixJco± .
X

(h) Use Sympy code to evaluate the second derivative
of

x3  +  x  +  I  at  x  = 2.

Attempt  any  3  parts.
(2.5x6=15)

(a) Define  a  function  that takes  a  list  of numbers  as
input and returns maxiinum of all list erements as

output  (you  are  not  suppose  use  inbuilt  function

for  the  same).

(b) Use  turtle  to  d,raw the  foll.owing pattern:
I

`.I
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(c)  Consider the following rainfall datEL :

56,  65,  76,  87,  67,  58,  65,  76,  87,  67,  57,  66

over  12 months in a city. Make a Line plot of the
above:  data,  also  add  a  square  marker  for  each
data point.  Also  display the months  on x-axis by
numbers  1,  2,  ,3   ...,  12.

(d)Define'afunctionthatsimulatesabiasedco\inthat
returns `head' with probability 2/3  and returns tail
with probability  1/3.

5. Attempt  any  3  parts.
(5x3-15)

(a)WriteapythoncodeusingNuinpytoco]mputethe
inverse  of the  given  matrix        r

A=

(:

13-2
356

243

(b) Use  lambda  function  to  evaluate  the  following
function  at x  =. 0

J'5'
P

A         `?fu

7o8o                                      5                                      i

(d) Write  a  Sympy  code  to  calculate7 the  first  order
de.rivativeofthefollowingfunctionand.solvef(x)
= 0  to  find the  critical points     I

f(x)  =  x5  +  30x3  +  50x

4. Attempt  any  3  parts.
(5x3-15)

(a)Plotabarchartrepresentingthetotalprecipitation
in  Delhi  for  each  month  in  2023.  According  to
lnidianAgricurturalResearchlnstitute(IARI),New
Delhi  we  have  the  following  rainfall  data  (in
millimeters) month-wise in 2023  :

(b)WriteapythoncodeusingNumpyandmatplotlib
to  plo,t  the  all  the  five  solutions  yo  over  the
interval  0  S  x  i  5  for  each  initial  value  y(0)  =
1, 2, 3, 4, 5  of following function :

£f(x)=
(x+x2-,,-x3\

(c) Write  a  Sympy  codg  to  print  and  evaluate  the
area  enclosed  between  th6  two  curves  f(x).  =  x
and  g(x)  = x2 with the  x-axis  between x =  0  and
x-2.

±=-2t
dt

(c)Usinglambdify,wiitePythoncdde`toevaluatethe
foll,owin.g function at x=1

sinri +  cosx.

P.T.O.


