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(iv)::J;:x:,P:;:::i::::',?',,ti:::,:z::i:?:,,'f:;:,,"
print ( obj 1 )
print (obj 1 [ ' three ' : I five ' I )

(V)   ::=g;D3:::r=::±[:' I?±Lt;' ,!!{,1:x::;' ,i::I:'   °L

coli]ms  =  pd.Index(['P',    'Q',    'R'],   name  =   'Plot'))
df.plot.bar()

(500)
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Section  A

1.      (a)  What will be the output produced on the execution

of the  following  code?                                                  (2)

narr  =  np . array ( [-4 . 6, 8 . 2,14 . 5, 56. 9, 29 . 4 , -72 . 7] )
narrl  =  narr.astype(np.int32)
print(narrl)

(b)  Consider  a DataFrame  dfl  with  a  column Empld.
Write   a   Python   statement   to   remove   rows

containing  duplicate  Empld  values  from  dfl  and

keep  oniy  the  last  observed  value  combination.

(2)

(c)     (i)  Plot the  graph  generated by  the  code below :
(2)

import  matplotlib.pyplot  as  pit
pit.plot([5,   4'   3,   2])

(ii)   Show  the  change  in  plot,  if  any,  when  the
code  is  modified  to

pit.plot([5,   4,   3,   2],    '*b')

(d) Write  a  code  in  Python  using  the  plotly  express
library   to   draw   a   line   graph   for  the   function

y=sin(x)   for  x  in  the  range  o  to  7t  (pi).             (3)
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company_names   =   ['Tesla',   'Apple',   'Google',
'Amazon']

sharej)rice  =  [25,  25,  40,   10]

Write a code in Python using the plotlygraph_objects

module to plot a pie-chart with company prices  as

labels  and  share  prices  as  values.

a)  What will be the output produced on the execution
of the  following  code?

(i)    a  =  np.arange(16) .reshape(4,   4)
\             print (a)

a[(a   >   7)]
print (a)

t

-1

(ii)    x   =   np.array([[4,    3],    [2,1]])
y  =  np. zeroes_like (x)
print (y)
z  =  np.eye(4)    *   x
print ( z )

(10)

(iii)    obj   =  pd.Series(['blue',   'purple',    'yellow'],
index=[0,   2,   4])
print (Obj )
obj . reindex (range ( 6) ,  method=' ffill ' )
print (Obj )

P.T.O.
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(b)  Consider   the   file   data.csv   with   the   following

contents  :                                                                                     (8)

I,  2,  3,  4,  hello

5,  6,  7,  8,  world

9,10,11,12,  foo

(i)  Write   a   Python   statement   to   read   the

above  file  into  a  DataFrame  data  with  the

last   column   (hello,   world,    and   foo)

constituting  the  index.

(ii)  List  the  contents  of  DataFrame  data.

(iii)  Write   a   Python   statement   to   store   the

DataFrame  data in the file updated_data.csv

using  colon  (:)  as  the  separator.

(iv)  List    the    contents    of   the    text    file
updated_data.csv   created   in  the  previous

step.

7.       (a)  Consider the  lists  containing  names  of some  tech

companies  and  their  share  prices  given   below  as

Python lists  :                                                                             (5)

4270

(e)  Given the  following  arrays:

arr_x  =  np.array( [
arry  =  np.array( [

What will be the output produced on the execution

of the  following  statements?

(i)   arr_x.dtype

(ii)  arr_y  -  arr_x

(iii)   1/arr_y

(iv)  arr_x  >  arr_y

(I)  What   are   the   following   functions   used   for?
Illustrate  with  suitable  examples.                             (4)

(i)  reindex()

(ii)   arange()

(g)  Differentiate  between  the  use  of  the  following
Python  functions/data  structures  with  the  help  of

suitable  examples.                                                            (4)

(i)   np.random.rand  and  np.random.randn

(ii)   Series   and  DataFrames

P.T.O.
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data  =  pd. DataFrame ( {
'Dept':['X',     'X',     'Y',    'Y`,    'X`],
'Age':     [19,    21,    23,   21,    20],

category':    ['1',    '11''    '1''    '11''    '1'],
'Salary':    [1800,    2100,   2000,    2200,11oo]

))

For  the  DataFrame  df given  above,  write  Python

statements  to  :

(i)  Generate  a  cross-tabulation  to  summarize
the  data  by  Dept  and  Category.

(ii)  Define  a  function  to  select  the  row  with
the  largest  values  in  the  Salary  column.

(iii)   Group  the  data  by  Dept.

(iv)  Apply  the  function  defined  in  part  (ii)  to

print the row with the maximum Salary for
each  group.

(i)   State  whether  the  following  statements  are  True
or  False.                                                                                     (5)

(i)  Reshape   and   pivot  tables   are  used   for
rearranging  tabular  data.
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6.       (a)  Writepythoncommands to plota2 x 2 grid similar

to  the  one  shown below  using  matplotlib's  figure

and  add_subplot  method  such  that :                       (7)

(i)   Plot   1   is   a   scatter  plot   with   10   random

points.

(ii)  Plot   2   is   a   line   plot   with   5   points   in
decreasing   order.

(iii)  Plot  3   is   a  histogram  with   50   randomly

generated  numbers  plotted  in  10  bins.

(iv)  Plot  4  is  empty.

''           )           ,`

J0.5

0.0 o,

02

-2      -1       0        1        2

01234

i_____
0.0       0.2       0.4       0.6       0.8       1.0

P.T.O.



4270 12

(b) Consider  the  following  data  about  five  students

enrolled  in  a  course :                                                    (7.5)

RolINo Dept Age Marks

2101 CS 18 87

2102 CS 19 45

2103 CS 19 69

3101. Stats 20 91

3102 Stats 21 56

Write  commands  in  Python  to

(i)  Create  a  DataFrame  df to  store  the  above

data.

(ii)   Give  the  summary  level  statistics  for  data

stored  in  df.

(iii)   Compute  the  correlation between  columns

Age  and  Marks.

(iv)   Compute   the   average  marks   obtained  by

students  of  each  department.

4270 5

(ii)  The dimension of ? numpy array with shape

(2,   1,  4)   is   8.

(iii)  Plotly   is   an   open-source   libraiy   for
interactive visualization.

(iv)  plot() function in the module matplotlib.pyplot
draws  scatter  plots  by  default.

(v)  Pandas   is   designed   to   work  with   Series
and   DataFrames   while  Numpy   is   best

suited  for  numeric  arrays.

Section   8

2.       (a)Given  the  array  arrl  : (5)

arrl   =  np.array([[[3,-7],  [9,2]],   [[-15,4],   [1,2]]])

Write numpy commands  to  perform  the  following

operations :

(i)  Create   an   array   of  ones   with   the   same
shape   as   arrl.

(ii)  Print  the  elements  of  arrl  which  are  less
than  2.

P.T.O.
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(iii)  Print  the  dimensions  of arrl.

(iv)  Print  the   datatype   of  elements   stored   in
arrl .

(b)  Consider  the  following  DataFrame  df.                 (5)

Coll Col2

8 23 52

A 43 89

C 12 86

Write   statements   to   perform   the   following

operations  :

(i)   Set  the  name  of  the  index  as  ID.

(ii)  Add  column  Co  13  with  the values  23,  12,
10.

(iii)  Find  the  index  for  the  row  containing  the
maximum  value  of Col2.

(iv)  Reindex  df in  the  order  A,  8,  and  C.

(v)  Delete  the  row  corresponding  to  index  C.
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(iv)  draw a line graph using matplotlib, plotting
a dashed line with black color, and the data

points marked with an x  sign on the drawn
line.

5.      (a)  Given  the  DataFrame  df: (7.5)

df  =  pd.DataFrame({
'category':    ['A',    '8',    'A',    '8',    'A'],
'type':    ['X',    'Y',    'Z',    'X',    'Y'],   .
'value':   np.arange(10,   20,   2)

I)

What will be the output produced on the execution

of the  following  code?

(i)  print(dD

(ii)   xl=df [ 'value I ] . groupby ( [df [ ' category' ] ,
df [ I type I ] ] )  .mean ( )

print (xl )

(iii);:i::::Z;lue'].groupby(df['type'n.mean()

(iv)  x3=dict ( list (df . groupby ( ' keyl ' ) ) )
print (x3 I ' a ' ] )

P.T.O.
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(i)  print  (data.T)

(ii)  print  (data  [~  (names  ==  'Raj']),  2:)

(iii)  print  (data  [[-2,  -4,  -7]])

(iv)   print  (data  [[1,  5,  2],   [0,  0,   1]])

(v)   dl=data[0].copy

dl-13

print(data)

(c)  Consider the monthly rent  (in  INR thousands)  for

ten  apartments  in  a  city:                                              (5)        ,

rent=[20,12.5,35,47.5,56,22,17.5,31,28,40]        i

Write  python  code  to :

(i)   create   a  Pandas   object   to   hold   rents   of

apartments.

(ii)   display  the  average  and  total  of the  given                  I

rent  values.                                                                                       I

(iii)   display   the  rent  values   greater  than   the

median  rent.

4270

(c)  In  which   situations   is   the   read_csv()   function
used? List any two parameters used in the function

and   describe   their  significance   giving   suitable

examples.                                                                               (5)

3.      (a)  Given   the   following   Series   serl   and   ser2   in

Pandas  :                                                                                     (5)

What will be the output produced on the execution

of the  following  code?

(i)  serl.values

(ii)   ser2.index

(iii)   ser2[:3]   *   5

(iv)  serl  -  ser2

(v)   ser2[:   :  -1]

P.T.O.
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(b)  How   are  missing  values  represented  in  Pandas?

Explain   how   the  missing  values   are   detected,

removed  and  replaced  using  functions  in  Pandas.

(6)

(c)  Consider the year-wise  sales  made by  a  salesman

in the last ten years for product A:  [80,  92,  88,  89,

100,  70,  78,  88,  80, 34]  and product 8:  [35,  76,  35,

88,    100,   48,   79,    88,   65,   35].   Write   Python

statements  to

(i)  Import  the  necessary  libraries  and  draw  a

scatter plot  of year-wise  sales  of products

A  and  8.

(ii)  Label  Y-axis  of the  plot  as  `Sales'.

(iii)  Title  the  plot  as  `Comparison  of  Sales'.

(iv)   Place  ticks  on  the  Y-axis  as  30,  40,  50 ,...,

100.                                                                                       (4)

4.      (a)  Consider  the  DataFrames  First  and  Second  given

below :                                                                                       (5)

1

)

I

Consider the  following  python  code  segment :

right_resapd.merge (First, Second, how= I right ' ,   on= ' C_Two I )
left_res=pd.merge (First,   Second,   how='irmer' ,   on='C_one' )

Show   the   contents   of  the   new   DataFrames

right_res  and  left_res.

(b)  Consider  the  given  Series  names  and  data  given

below :                                                                                           (5)

names = np.array(['Ram', 'Raj',  'Rahim', 'Shamshi',
'Gourav',  'Raj',   'Raj'])

data  =  np.arange(14).reshape(7,2)

What will be the output produced on the execution

of the  following  code?

P.T.O.
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(b)  TELNET

/

(c)  Radio  Waves (10)
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Section  A

(Compulsory)

1.      (a)  Consider the following data fragment in the middle

of  a  data  stream  in  a  frame :                                 (2)

A  8  ESC  C  ESC  FLAG  FLAG  D

Give  the  output  when  byte-stuffing  technique  is

used  for  framing.

(b) Name the layers on which the following networking

devices  operate :

(i)  Bridge

(ii)  Router

(iii)  Gateway

(iv)  Hub

(2)

3377

(b)  Classify   computer  networks   according   to   the

coverage   area. (3)

8.      (a)  What  is  the  difference  between  multicast  and

broadcast in terms of network traffic? Explain with

suitable  examples. (4)

(b)  Find the length and shortest path between "a" and

"z"  in the  following weighted  graph.                    (6)

b611

c6`?

9.      Write  short  notes  on  the  following  (any  two) :

(a)  Stop-and-Wait Protocol

P.T.O.
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(i)   208.34.54.12

(ii)   238.34.2.1

(iii)   114.34.2.8

6.      (a)  List the protocols that are used by modern E-mail

Application system. Briefly discuss the role played

by  these  protocols  in  the  E-mail  system.           (6)

(b) A   system  has   an  n-layer  protocol  hierarchy.

Applications generate messages of length M bytes.

At  each  of the  layers,  an h-byte header is  added.

What fraction  of the  network bandwidth  is  filled

with  headers? (4)

7.      (a)  Briefly  discuss  the  functionality  of each  layer  of

the  ISO-OSI  model. (7)

3377

(c)  Indicate whether the following employ connection-

less  or  connection-oriented  mechanism :             (2)

(i)  WhatsApp  call

(ii)  Facebook  chat

(iii)  Postal  System

(iv)  WhatsApp  Message

(d)  Describe   the   function  of  Address   Resolution

Protocol  (ARP).  In  which  layer  does  it  operate?

(2)

(e)  List  at least two  differences between the  internet

and  the  extranet.                                                          (2)

2.      (a)  Differentiate between the star and bus topologies.

List  one  benefit  and  one  drawback  for  each.

(3)

P.T.O.
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(b) What is the difference between a single-bit error,

a  two-bit  error,  and  a  burst  error?                       (3)

(c)  Differentiate between circuit switching and packet

switching.                                                                            (3 )

(d)  What  is  purpose  of cladding  in  an  optical  fiber

cable?  Explain  with  the  help  of a  diagram.      (3)

(e)  What  do  understand by  simplex,  half duplex  and

full duplex mode of data communication? Give one

example  of  each.                                                           (3)

Section  8

(Attempt  any  Five)

3.       (a)  We  want  to   transmit  the  bit-string   "10110011"

using   Cyclic   Redundancy   Check   (CRC).   The

generator   bit-string   is   ``1001".   Obtain   the

transmitted bit-string.                                                  (4)

•1

''.'

1
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(b)  What  is  the  purpose  of  File  Transfer  Protocol

(FTP)?  Briefly  explain the  different transmission

modes  of  FTP. (6)

4.      (a)  What do youunderstandby DomainName system

(DNS)?  Which protocol does it use to resolve the

name   mapping?   Discuss   how   domain   name

structure  is  organized. (6)

(b) What  are  the  components  of  a  URL?  And  what

punctuation  is  used  to  separate  the  components?

(4)

5.      (a)  List  the  differences  between  ISO-OSI  and  TCP/

IP  protocol  stacks. (4)

(b) Find  the  class  and  subnet  mask  for  each  of the

following  IP  addresses. (6)

P.T.O.


