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THYHITE 37T 8 |

Tt T HHATE 8 | WY FB o1 8 AR faehed 7T 7T 8 | T8 Fo1 4 Fadd T
faeq &1 T |

TG YH-GF 5 TUEI &, @, T, T IS HATTIE |

QUS-—FT 2155 (18 21) &1 I35 I3 & To1q 1 37 [HEiRa 2 |
TUS - @H 7997 (22 @ 28) & | T4 J9 % fo1w 2 37 [Aerifia € 1

WUg - T Y 3797 (29 @ 31) € | TAF J¥7 & o1q 3 37 [A4Ra & |

TUE - T 4397 (32 V 35) € | T4 T3 & ToT 4 315 (eI 8 |

TUE - T 2777 (36 3R 37) € | IAF T¥7 & o1 5 37 [A4iRa 8 |

Gt TG T3 1 IR BT Python Language g fears g

WW (Multiple Choice Questions) & ATHc | G&l IT FT text U forar
STHT =113T |

Tus h 21x1=21
frfafaa o @ #9-a1 urgeH (Python) # #ieE (keyword) & 2 1
(A) Break (B) None
(C) For (D) cClass
frefafad wede (statement) FT JAT3CYE (output) AT I 2 1
print (18/3 == 18//3)
A) o0 (B) False
< 1 (D) True
q‘l%]%l{ﬂqézﬁzgzr (statements) WWWWW@WW&@W
313<YE (output) %\lj':l'q : 1
D={"A":"MUMBAI", "B":"CHENNAI"}

print ("C" in D)

(A) False B) o0
(C) True D) 1

2 B



General Instructions :

(i) This question paper contains 37 questions.

(it) All questions are compulsory. However, internal choices have been
provided in some questions. Attempt only one of the choices in such
questions.

(iti) The paper is divided into 5 Sections — A, B, C, D and E.

(iv) Section A, consists of 21 questions (1 to 21). Each question carries

1 mark.
(v)  Section B, consists of 7 questions (22 to 28). Each question carries
2 marks.
(vi) Section C, consists of 3 questions (29 to 31). Each question carries
3 marks.
(vii) Section D, consists of 4 questions (32 to 35). Each question carries
4 marks.
(viit) Section E, consists of 2 questions (36 and 37). Each question carries
5 marks.
(ix) All programming questions are to be answered using Python Language
only.
(x)  In case of MCQs, text of the correct answer should also be written.
SECTION A 21x1= 21
1. Which of the following is a keyword in Python ? 1
(A) Break (B) None
(C) For (D) Class
2. What will be the output of the following statement ? 1

print (18/3 == 18//3)

A o (B) False
<© 1 (D) True

3. Consider the statements given below and then choose the correct output
from the given options : 1

D={"A":"MUMBAI", "B":"CHENNAI"}
print ("C" in D)
(A) False B) o0
(C) True D) 1

91/7 e 8 [P.T.O.]
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frefafaa agem (Python) FIS (code) FT 313ZYE (output) AT BT 2
try:

num = 5

text = "15"

result = str(num) + text

print (result)
except:

print ("Error")

(A) Error (B) 515
(C) 20 (D) 75

o o0 \

frefcrfiad ®eHe (statement) 1 TSI (output) FAT BN 2

print(uxn* 2’ nynw ,end = 2 * nygw , Sep = u#u)
(A) Error (B) YY#xx
(C) xXXYY# (D) xXX#yYxx

afd L & @refl e (empty list) &, @ fefafad & @ $i9-ar weeuse
(expression) 3HT 79

(A) L +'Hello' B L+ []
C) L+ [2] D) L * 2

frfafaa & @ -0 Wele (statement) T (string) "STRING" & HERkT
(substring) "STR" (3 98T 3 hi@eH (characters)) e (return) T ?

(A) "STRING" [:-3]

(B) "STRING"[-3::-1]

(C) "STRING" [3:]

(D) "STRING" .startswith (3)

O



4, What will be the output of the following Python code ?

try:
num = 5
text = "15"
result = str(num) + text
print (result)
except:
print ("Error")
(A) Error (B) 515
(C) 20 (D) 75

5. What will be the output of the following statement ?

print("x"* 2 , I|Yl| ’end - 2 * l|xl| , sep - "#")

(A) Error B)  YY#xx
(C) xxYY# (D) XX#YXX
6. If L is an empty list, then which of the following expressions are invalid ?
(A) L +'Hello' B) L+ [I]
C) L+ [2] D) 1w =*2

7. Which of the following statements will return the substring "STR" (i.e.
the first 3 characters) from the string "STRING" ?

(A) "STRING" [ : -3]
(B) "STRING" [-3::-1]
(®)) "STRING" [3:]

(D) "STRING".startswith (3)
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8. qﬁ%ﬁqw@?ﬁ'{ﬂ(statements)Wﬁ?ﬁ@ﬁQﬁﬁ?{mWﬁmﬁﬁw
W(output)ﬂﬁQ:
K=('A','B')
V='TEST'
D = dict. fromkeys (K, V)

print (D)

(A) {'A':'TEST', 'B': None}
(B) {'A': None, 'B':'TEST'}
(C) {'A':'TEST', 'B':'TEST'}

(D) Error

9.  UEY (Python) ¥ clear () & oI ¥ Ffafaa T @ sp-aT @ © 2

(A) € M (dictionary) T 38k Tt Tfeticd (elements) & @19 feefle
(delete) FTATE |

(B) 98 feRR (dictionary) & T 3TT3H (items) T feeiie (delete) o T
2, Toraas uftomreey ush wredt (empty) e (dictionary) et 2 |

(C) 3Ife D U fegammd (dictionary) %, @l clear (D) T& TIIHE (statement)
gl

(D)  d1ge (Python) § UHT %15 %R (function) / HYE (method) HISE & 2 |

10. ﬁ%ﬁ:’qn’q@?ﬁ?}f(statements)WﬁW@ﬁQaﬁTﬁ?{ﬁQWﬁWﬁﬁﬁgﬁ
ﬂmg?(output)ﬂﬁ'q:
L = ["A", "B"]
s=['C','D"']
L.extend (S)

print (L)
(A) [lAl’ lBl’ lcl’ lDl] (B) ['A', 'B', 'CD']
(© ['a', 'B', ['CD']] (D) ['a', 'B', ['C','D']]

91/7 e #
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Consider the statements given below and then choose the correct output

from the given options :

(A)
(B)
©
(D)

K=(IAI,IBI)
V='TEST'
D = dict. fromkeys (K, V)

print (D)

{'A':'TEST', 'B': None}
{'A': None, 'B':'TEST'}
{'A':'TEST', 'B':'TEST'}

Error

Which of the following is true about clear () in Python ?

(A)
(B)

©)
(D)

It deletes the dictionary itself with all its elements.

It deletes all items of the dictionary resulting in an empty

dictionary.

If D is a dictionary, then clear (D) is the correct statement.

No such function/method exists in Python.

Consider the statements given below and then choose the correct output

from the given options :

(A)
(&)

L = ["A" , "B"]
S=[lcl , lDl]

L.extend (S)

print (L)
['A', 'B', 'C', 'D'] (B) [vAv, va,
['a', 'B', ['CD']] (D) 1['a', 'B',

7 I

'CD']
[vcv , va]]
[P.T.O. ]



11. 8 ¥ HiSE a5 fishce HEd (binary pickled file) # 317 <2 (data) Sie &
I 38 Gie 1wl /41 (mode) Freforfad & & - e 8 2

&) b B) ab'
(C) "w' (D) !

12. 9 (True) AT IAEI (False) odTsT :

SQL #, foreft Qﬁ.@g (attribute) 9 UNIQUE EF{%AZ (constraint) I8 ﬂﬁﬁ?ﬂ hLdl
2 foh 3ud 9 (values) @reft 7 818 ST |

13. A r B feft (degrees) A & SQL 3oeH (tables) & FHIERREH Te# (Cartesian
Product) 3 ST ITH EH ot ReA¥M (relation) i f&ift (degree) T BRft 2

(A) A xB B) A+ 8B

(C) A-B () A/ B

14. SQL & R ¥ fyeferfiga § @ st sa et 781 2 2
(A)  SQL % Gfafea (case sensitive) ® |

(B) SQLTHEAIMHIH (;) REHBATR |
(C) SQL Wcjﬁ’@q Structured Query Language ® |
(D)  SQL T SEHTA F o ST oA & 1T fehter o foru ferar Srar 2 |

15. MySQL ® TS T8 2ot (table) & TRl ®ie (column) § IEH i (primary key)
Stred o foru freferfiad & 9 foreent ST foRar ST @ 2

(A) INSERT (B) MODIFY

©) UPDATE (D) ALTER

91/7 e #



11.

12.

13.

14.

15.

91/7

Which of the following options is the correct mode to open a binary pickled

file to add more data in a previously existing binary pickled file ? 1
(&) 'zb B rab:

© w D)

State True or False : 1

In SQL, the UNIQUE constraint on an attribute ensures that values in it

are not left empty.

The degree of the resulting relation after the Cartesian Product of two

SQL tables with degrees A and B will be : 1
(A) A xB B A+B
(C) aA-B (D) A/ B
Which of the following is not true about SQL ? 1

(A) SQL is case sensitive.
(B) An SQL statement will always end with a colon (:).
(C)  SQL stands for Structured Query Language.

(D)  SQL is used to retrieve data from tables through queries.

Which of the following is used to add a primary key to a column in a table

created in MySQL ? 1
(A) INSERT (B) MODIFY
(C) UPDATE (D) ALTER

° g [P.T.O.]



16. MySQL ¥, f=fefad § & #i9-87 S{TNeT WHERE clause 3 819 39T R SITaT @

3 Ife g (value) TS AT & U ¥ He&ifYrd 21, @1 True AT S ? 1
(A) DISTINCT (B) 1IN
(C) LIKE (D) NoT

17. Trfafad § & S-61 Jeafe qrem T (uni)-femerss 8 3 ot gl o arem
T 3 foTu IwRinT 3 watferen W & 2 1
(A) A4 (Radio waves)
(B) 3RS (Infrared)

(C)  sq7g¥ (Bluetooth)

(D) HEshIad (Microwaves)

18. A9 UT (Web page) &l T (access) A o foru fimferRaa & @ s-ar @&t Miaeia

(protocol) & ? 1
(A) HTTP B) FTP
(C) VoIP (D) SMTP

19. XML % or ¥ f=fafad 0 @ sia-ar foerer w8t 2 2 1

(A)  3HRT QUM Expert Manipulating Language 2l
(B) % Ueh ST AT € |

(C) 9% Ush ST (dynamic) ST &, TSTEeRT SUZNT o« USTT o ATEd & 2T oh
W 3 IS A & fore fopam Stran @ |

(D) JIEHTMLFEAF?R |

91/7 @ #



16. In MySQL, which of the following operator is used with WHERE clause and

returns a True if the value belongs to the set of specified values ?
(A) DISTINCT B) IN

(C) LIKE (D) NoT

17. Which of the following networking medium is uni-directional and most

appropriate to be used for long distance wireless communication ?
(A) Radio waves

(B) Infrared

(C)  Bluetooth

(D) Microwaves

18. Which of the following is the correct protocol used for accessing a Web

page ?
(A) HTTP (B) FTP
(C) VoIP (D) SMTP

19. Which of the following options is true about XML ?
(A) It stands for Expert Manipulating Language.
(B) Itis aprogramming language.

(C) It is a dynamic language used to store and transport data through

web pages.

(D) Itissame as HTML.

91/7 Q S [P.T.O.]



T 20 3R 21 HHI (A) HR FRO (R) T HATIIRA I ¢ | 981 fashed Y -

20.

21.

91/7

(A) AN (A) 3 HROT (R) AT Tl & 3T HR0T (R), 3IMHAT (A) F7 T
TR R |

(B) AT (A) 3R FRT (R) IHT €&l &, T FR (R), AHAA (A) T Gl
TSR TE R |

(C) AW (A) Be 2, W R (R) TAA € |

(D) AT (A) T &, T FRT (R) TR € |

TR (A) : U (Python) ) upper () HHRMHE/MAYE (function/method) 21 T8
& (string) & Tt AT A& (lowercase letters) T STHHE
(uppercase) ¥ et & (string) 1 f@ (return) FATR |

R (R) : uged (Python) ¥ &M (strings) ¥I¢Sa (mutable) 3ATssidzd
(objects) B © |

3TfY (A) : afe &n forelt 29 (table) & ‘I@W;{ (attribute) &1 ®BRA &t (Foreign
key) % &7 H URVINT % &, A1 UNIQUE 37X NOT NULL H&cH
(constraints) 38 W &d: T § AT &I A ¢ |

PN (R) : Rl 2T (table) T ®BRA &1 (Foreign key) e (column) 394
UM (values) E@ﬁ 39 (table) =t ITgH it (Primary key) T o
gl

@



Questions 20 and 21 are Assertion (A) and Reason (R) based questions. Mark the

correct choice as :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

20. Assertion (A) : The upper () function/method in Python returns the string
with all lowercase letters of the given string converted to

uppercase.

Reason (R):  Strings are mutable objects in Python.

21.  Assertion (A) : If we define an attribute of a table as a Foreign key, then

UNIQUE and NOT NULL constraints are automatically

applied to it.

Reason (R): The Foreign key column of a table takes its values from the

Primary key of another table.

91/7 @ S [P.T.O.]
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22. Y f&W (Python Strings) & G9 T find () 3N index () & 9 A TE
FIT | ST o foTT TeTae Serer i |

23.  UEYH %9 (Python functions) T fewhiee WHieT (default parameters) T g2
Teh; ISTE0T ohl HEIal § §HEAST |

24. () PRICE W &I Ffefad euet (tuple) W fomm Sifsre ;
PRICE = (100, 55, 72, 65, 85, 90)

(h) URYT (Python) T U T e TWene (single line statement)
fafew s euer (tuple) PRICE & e (content) I Ik HMI
(values) & s&d shH (ascending order) T yef3ta i |

YT

(@) TT T A (tuple) H @t AMI (values) T 3Hd PRICE Ged 31K
Yefiid s o fIT 9139 (Python) W Ue fwet @1gT ©ehie (single
line statement) feifau |

(II) (F) U T (string) S & T (content) T 39 TFR TeiRid i & o
Jfafifed $a (built-in functions) / HYSH (methods) T ITANT
Fleh U Ut @187 UI3U WIHe (single line Python statement)
fafgr oo 97 s 0 31 i & TO% WH W Uh ASTEhR
(underscore), T 'Y AN |
e & fog, afe fdn s &
S = "time is precious"
ﬁ@?ﬁzaﬁWWW(output)WWW:
t me _s prec_ ous
JAAAT
(@) myList 9M & foe (list) & TfeTtie (element) 25 i Tgelt STHEE
(occurrence) 1 Tl (delete) = & fou 3iafifed wwm
(built-in function) / 7Y (method) T 3TN ek Teh UT3UT TIHS
(statement) %@Q |
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SECTION B

22, Differentiate between find() and index () with respect to strings in

Python. Give supporting examples for both.

23. What are default parameters in Python functions ? Explain with the help

of an example.
24. (D Consider the following tuple named PRICE :
PRICE = (100, 55, 72, 65, 85, 90)

(a) Write a single line statement in Python that displays the
contents of the tuple PRICE in ascending order of the

values.

OR

(b)  Write a single line statement in Python to find and display
the average PRICE of all the values in the given tuple.

(II) (a) Write a single line Python statement wusing built-in
functions/methods to display the content of a string S such
that every occurrence of the alphabet 'i' of the string S is

replaced with an underscore, i.e '_"'.

For example, if the string Sis :

S = "time is precious"

then the statement should display the output as :

t me _s prec_ ous
OR

(b)  Write a Python statement using built-in function/method to
delete the first occurrence of element 25 from the list named
myList.

91/7 @ S [P.T.O.]



25. fAmfafad Fie (code) = FAwaTfed (execute) I 9 feu U foeredi & & sH-AT
WW(output)ﬂﬁﬂﬁﬁW%?mwmﬁﬁﬂmeﬁﬁql

import random
ITEMS={1:"PEN", 2: "ERASER", 3: "PENCIL"}
for i in range(len (ITEMS)) :

print (ITEMS[random.randint (0,i)+1] ,end="*")

(A) PEN*PENCIL*PENCIL*
(B) PENCIL*PEN*ERASER¥*
(C) PEN*PENCIL*ERASER*

(D) PEN*ERASER*PEN¥*

26. = foam T IS (code) 3T TS foTee (list) € 37 O GEATST hl TGRIA i o 39 ©
forar mar & S 7 9 favsT 7€ (not divisible) ® | &Tcifes, e # fidd (syntax) 3R
Eﬁ%‘?(logical)aﬁﬁ(errors)% | Wﬁ@ﬁﬁﬁﬂgaﬁﬁ%aﬁsﬁﬁ?{ﬁﬁf@ql
THHh AT, %QWW@W@%@T%W (underline) FifST |

define display (L) :
for i in range(0,len (L))
if i 7 ==20:
break
else:
print (L[i])
numbers = [11,21,33,42,55]

display (numbers)

91/7 @ #



25. What possible output from the given options is expected to be displayed

when the following code is executed ? Justify your answer.

(A)
(B)
(®)
(D)

import random
ITEMS={1:"PEN", 2: "ERASER", 3: "PENCIL"}
for i in range(len (ITEMS)) :

print (ITEMS [random.randint (0,i)+1] ,end="%*")

PEN*PENCIL*PENCIL*
PENCIL*PEN*ERASER*
PEN*PENCIL*ERASER*

PEN*ERASER*PEN*

26. The code given below is intended to display all numbers not divisible by 7

from the given list. However, there are syntax and logical errors in the

code. Rewrite it after removing all errors. Also, underline all the

corrections made.

define display (L) :

for i in range(0,len(L))

ifi%$7==0:
break
else:

print (L[i])

numbers = [11,21,33,42,55]

display (numbers)

91/7
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217.

91/7

EcoHarvest Solutions Co. T HY WENARA ®H § S M Yeed (farm
management) 3N HHA I (crop optimization) T forrsrar wadt 2§ | ot
HHA T (crop planting) % forooT BT PLANTINGS T 3o 3ot (database
table) ¥ &R (store) Tt &, forw Fm=ferRaa Q@@;{H (attributes) ® :

PlantingID, CropType, PlantingDate, FieldLocation.

Y% gae (harvest) &1 foaon, S/ sust it amn (yield quantity) IR NUEN
(quality) ITH &, HARVESTS A Ush 317 39T (table) § €ufed foram Sirarm 2,
ISCEREI=INIER Qi&.@ﬂ\d\(‘l (attributes) ® :

HarvestID, PlantingID, YieldQuantity, YieldQuality,

HarvestDate.

D ) 39 E@@g (attribute) T Tg= Hifse {58 SHT 5@ (tables) &1
ST & e B it (FOREIGN KEY) HHT STHT 911eT |

YT

(@) HarvestID Q@Wg (attribute) W HIF-AT HEL (constraint) AL
foram ST =nfRu arfer SEeRT ST U gae fenis (harvest

record) T AT (unique) €9 8 Tg=T o foTQ foham ST &1k 2

(II) (%) 39T (Planting) % FieldLocation ‘mpfa?{\(value) EEGETE
'"North Field 3' &3 & iU SQL command INECEASIEED

PlantingID 'PL005' ®|
T

@) T ot i & Tt HARVESTS 39 (table) & i (records)
TeRid W % Y SQL command faiflgy ekt 3ot =t Tqorarn
(YieldQuality) 3ch¥ (excellent) 2

15 I



27. EcoHarvest Solutions Co. is an agricultural technology firm specializing
in farm management and crop optimization. The company stores crop

planting details in a database table called PLANTINGS with attributes

such as :
PlantingID, CropType, PlantingDate, FieldLocation.

Details of each harvest, including yield quantity and quality, are stored

in another table named HARVESTS with attributes like.

HarvestID, PlantingID, YieldQuantity, YieldQuality,

HarvestDate.

D (a) Identify the attribute which should be considered as the
FOREIGN KEY for joining the two tables.

OR

(b) Which constraint should be applied to the attribute
HarvestID such that it can be used to uniquely identify

every harvest record for all crops ?

(II) (a) Write the SQL command to change the value of
FieldLocation of the Planting whose PlantingID is
'"PLO05' to 'North Field 3'.

OR

(b) Write the SQL command to display the records from the
table HARVESTS for all records which have excellent

YieldQuality.

91/7 @ S [P.T.O.]
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29.
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(D

(IT)

(%h)

(F) A T (web server) 168 I TRTRG HifST |

(@) &I 42T (Computer Networks) H ITART i ST aTell Afehe
f&afeiT (Circuit Switching) 3R Ye fafeim (Packet Switching)
TqeheIohl o siter Teh 37aT ferfau |

HAAT

TR (FTP) 3 Tauadidt (SMTP) o st St Tqg I | 1S & forrg
(point)]%ﬁ'\@ﬁl

RCULCRI

uisy  (Python) # Find Pattern() AW ¥ UTH ISR-fewrEs
(user-defined) %M (function) fIRET ST LOGS.TXT ATHF Tk THRL
(text) WIS (file) % shee (content) i gedTl 2T Q’Fﬁ gft A5 (lines) &1
Tef3id a1 § ST "ERROR" ¥Is¢ (HE-HHCT (case-sensitive)) & RIS H il
gl

ISTET o 1T, AT LOGS . TXT WIS (file) T s (content) T IFR S

INFO: System startup complete.

WARNING: Disk space low on drive C:.
ERROR: Failed to connect to database.
INFO: User 'admin' logged in.

DEBUG: Processing request 'GET /data'.
ERROR: Invalid input received from client.

SUCCESS: Data saved.

' B (function) T FHTARGd ATET (lines) T YefRid AT SN :

ERROR: Failed to connect to database.

ERROR: Invalid input received from client.

HAAT

20 I



28.

29.
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(D

(IT)

(a)

(a) Define the term web server.

(b)  Write one difference between Circuit Switching and Packet

Switching techniques used in Computer Networks. 2
OR
Differentiate between FTP and SMTP. Give any two points.
SECTION C

Write a user-defined function in Python named Find Pattern /()
which reads the contents of a text file named LOGS.TXT and
displays all such lines that begin with the word "ERROR"

(case-sensitive). 3
For example, if the content of file LOGS . TXT is as follows :
INFO: System startup complete.

WARNING: Disk space low on drive C:.

ERROR: Failed to connect to database.

INFO: User 'admin' logged in.

DEBUG: Processing request 'GET /data'.

ERROR: Invalid input received from client.
SUCCESS: Data saved.

Then the function should display the lines :

ERROR: Failed to connect to database.

ERROR: Invalid input received from client.

OR

@ s [P.T.O.]



(@) UgYT (Python) ® ContainsChar() W # TH ﬂﬁ@ﬁ?ﬂ?@
(user-defined) % (function) fIRaT ST DOCUMENT.TXT 10 TH
THLZ (text) WIEA (file) & hee (content) JadTl 2 3R Qﬁ gt weat
(words) Rl Wefdfd wmtar & 98 'o' R (FE-3T@fafRd (case-
insensitive)) A 2 |

3T o foTU, Ife DOCUMENT . TXT %13 (file) T she (content) 39 T
q:

"A brown fox quickly jumped over the dog. It loves
to frolic."

N %M (function) 1 fF=fIftad w1sal (words) =t Yefta seam =nfay

brown
fox
over
dog.
loves
to
frolic.

30. (%) UH Tl (globally) feai@s (declared) fe®M{ (dictionary)
EMPLOYEE PERFORMANCE W fo=IR ifSTT s wreedfs o715l (employee
IDs) 3T 3o e WHHT @R (performance scores) (100 T &)
Eﬁzaﬂ (key:value) o (pairs) FETH ﬁTﬂS g | 3T o fo7u, feammd

(dictionary) EMPLOYEE PERFORMANCE ¥ FHfciRad 318erd (items) &

Thd @ 3x1=3
EMPLOYEE PERFORMANCE = {

"E101": 85,

"E1l02": 92,

"E103": 78,

"E104": 95,

"E105": 80,

"E106": 70
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(b) Write a user-defined function in Python named ContainsChar ()
which reads the contents of a text file named DOCUMENT .TXT
and displays all such words that contain the letter 'o'
(case-insensitive).
For example, if the content of file DOCUMENT . TXT is as follows :

"A brown fox quickly Jjumped over the dog. It loves
to frolic."

Then the function should display the following words:
brown

fox

over

dog.

loves

to

frolic.

30. (a) Consider a globally declared dictionary named
EMPLOYEE PERFORMANCE which contains employee IDs and their

respective performance scores (out of 100) as key:value pairs. For
example, the dictionary EMPLOYEE PERFORMANCE may contain

items as follows : 3x1=3

EMPLOYEE PERFORMANCE = {

"E101": 85,
"E102": 92,
"E103": 78,
"E104": 95,
"E105": 80,
"E106": 70
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TOP_PERFORMERS LIST ATHe U & (stack) Tl IFiHe (implement)
FH et ! (globally) fesi@e (declared) fofee (list) W fRu mw
faeafafaa sAoem (operations) T R h %IQ fafafaa Zlfi’(—%‘ﬂ%@
(user-defined) %%# (functions) 1%1'['\@? :

(D

(ID

(III)

PushHighPerformers () :30 %M (function) MR e
(dictionary) EMPLOYEE PERFORMANCE ¥ 37 @+l Trcils 3TTse!
(employee IDs) I TF (stack) TOP_PERFORMERS_LIST q =T
(push) FET =T fSHHT WHHT ThIT (performance score) 90 T
3I6Y HAH 2 |

3SR o6 forg, PushHighPerformers () %RH (function) &
A% (execution) W, ¥¢F (stack) TOP_PERFORMERS LIST ¥,
e (dictionary) EMPLOYEE PERFORMANCE % W f3U 7T
3T H, ["EL02", "E104"] B WY (I8 THd gC foh go=iv
(insertion) T 3F7 U8t E102 3T R E104 B) |

IsPerformanceListEmpty () : 39 %R (function) & Jg
SeAT =Ry fF @& (stack) TOP PERFORMERS LIST Wil
(empty) ® 91 781 | Il T8 @Al (empty) &, O B (function)
True f@d (return) T IAMRT; JAFAT, 39 False @ (return)

T =T |

PopPerformer () : 38 %RHE (function) F TWF (stack)
TOP_PERFORMERS LIST ¥ ¥l Wl T3 3T5el (employee
ID) =1 91T (pop) 3R fe (return) T AR | I W (stack)

Tl © & @l (empty) EC] IsPerformanceListEmpty ()
%M (function) T SUANT ek AT), d B (function) T T

(message) "Stack Underflow: No top performer to

pop."ElEﬁﬁ?fWTaT%Ql

YT

Q-
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Write the following user-defined functions to perform the following
given operations on a globally declared list implementing a stack

nanuxlTOB_PERFORMERS_LIST:

O PushHighPerformers () : This function should push all
employee IDs from the dictionary EMPLOYEE PERFORMANCE
whose performance score is greater than or equal to 90 into
the stack TOP_PERFORMERS LIST. For example, on
execution of the PushHighPerformers() function, the
stack TOP_PERFORMERS LIST should contain ["E102",
"E104"] (assuming the order of insertion is E102 then
E104) from the above considered example of the dictionary

EMPLOYEE PERFORMANCE.

(II) 1IsPerformanceListEmpty(): This function should check
whether the stack TOP_PERFORMERS LIST is empty or not.
If it is empty, the function should return True; otherwise, it

should return False.

(IIT) PopPerformer () : This function should pop and return
the topmost employee ID from the stack
TOP_PERFORMERS LIST. If the stack is already empty
(check using the IsPerformanceListEmpty () function),
then the function should display the message "Stack

Underflow: No top performer to pop."

OR

@ 2 [P.T.O.]
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@)

PRODUCT PRICES A& WIe#e (product) SIFAl (prices) I T el
(globally) fee=E (declared) o (list) W oM AIfST ST 57 TR 2

PRODUCT PRICES = [ 150.75, 85.00, 299.99, 50.50,
120.00, 99.95, 450.00 ]

DISCOUNT PRICES HTHe T & (stack) &l $Fie (implement) &t
Tt e ( (globally) feFi@E (declared) fore (list) W fou v fmfeafaa
AT (operations) H HFA h oo f=fafaa W%qﬂ%‘é
(user-defined) 99 (functions) foiiaT :

(D PushDiscPrices () :39 %RM (function) w foee (List)
PRODUCT PRICES H 37 & &HWdl (prices) &l ¥ (stack)
DISCOUNT_PRICES H T¥T (push) &1 =T ST 100.00 T 36
%9 g | IS & AU, PushDiscPrices () %R (function) &
fIsI1ET (execution) W, ¥ (stack) DISCOUNT PRICES ¥ foi&e
(list) PRODUCT PRICES % W [dU 7T 3IIET & [85.00,
50.50, 99.95] B =Y (I AHA §T T IRFT (pushing) 1 78
%" PRODUCT PRICES o (list) H ITehT SRl o HTUR T 7) |

(II) PopDiscPrices(): 39 %M (function) # BH (stack)
DISCOUNT PRICES ¥ 3iftH (8&® Suil) hHd (price) & 97 (pop)
3R Yeiid (display) T AT | Afg T (stack) gt A & @il
(empty) &, A %M (function) T T (message) "No More
Discount Prices to Pop" El?fﬁ?f h{AT QT%Q 3ﬁ'{ None ﬁ?ﬁ
(return) ST AR |

(III) ShowDiscPrices(): 38 %M (function) F BF (stack)
DISCOUNT PRICES ¥ forel +ff SiMa (price) & Tew form asft
AT (prices) ! YGRIT AT F1ET| DISCOUNT PRICES T T
(content) ¥ (stack) % T®l (LIFO) f=m & AR ECNRED]
ST =feT (A, 3ifaa Sud (price) & Ut ShHd (price) ae) | Afd
W (stack) H IS HITA (price) &I &, AT T (message) "Stack
is Empty: No discount prices to show" vefsfa fifse |

® -



(b)  Consider a globally declared list of product prices named
PRODUCT_PRICES as follows :

PRODUCT PRICES = [ 150.75, 85.00, 299.99, 50.50,
120.00, 99.95, 450.00 ]

Write the following user-defined functions to perform the following
given operations on a globally declared list implementing a stack

named DISCOUNT PRICES :

D PushDiscPrices () : This function should push all those
prices from the list PRODUCT PRICES which are less than or
equal to 100.00 into the stack DISCOUNT_PRICES. For
example, on execution of the PushDiscPrices () function,
the stack DISCOUNT PRICES should contain [85.00,
50.50, 99.95] (assuming this order of pushing is based on
appearance in the PRODUCT PRICES list) from the above
considered example of the list PRODUCT PRICES.

(II) PopDiscPrices(): This function should pop and display
the last (topmost) price from the stack DISCOUNT PRICES. If
the stack is already empty, then the function should display
the message "No More Discount Prices to Pop" and

return None.

(ITI) sShowDiscPrices(): This function should display all the
prices from the stack DISCOUNT PRICES without deleting
any price from the stack. The content of DISCOUNT PRICES
should be displayed as per stack LIFO rule (i.e., last price to
first price). If there are no prices in the stack, then display
the message "Stack is Empty: No discount prices

to show".

91/7 @ S [P.T.O.]
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h) Freafafaa e (Python) FIE (code) o =TT (execution) W 3139
(output) =T SHTHATT AT
SCORES = [5, 12, 7, 20, 10, 18]
for X in range(len (SCORES)) :
if SCORES[X] % 4 ==
SCORES[X] = SCORES[X] + SCORES[X-1]
elif SCORES[X] % 3 ==
SCORES[X] = SCORES[len(SCORES) - 1 - X] + 5
else:
SCORES[X] = SCORES[X] // 2
for Y in range(0, len(SCORES), 2):
if Y+ 1 < 1len(SCORES) :
print (SCORES[Y], SCORES[Y+1l], sep="$")
else:
print (SCORES[Y], sep="§")

YT

@) fr=faRad age= (Python) #1E (code) & F™TET (execution) W CISTACA

(output) =T STHATT AT :
def Transform(D A, D B):

D_C = {}

D _C.update(D_A)

D A.update (D_B)

D B.update (D_C)

return D C
Init Stock = {"Chocolate": 100, "Cookie": 50}
New Arriv = {"Cookie": 60, "Chocolate": 120}
T Data = Transform(Init Stock, New Arriv)
print (Init_Stock)
print (New_Arriv)

print (T_Data)

25 I



31. (a) Predict the output on execution of the following Python code :
SCORES = [5, 12, 7, 20, 10, 18]
for X in range(len (SCORES)) :
if SCORES[X] % 4 ==
SCORES[X] = SCORES[X] + SCORES[X-1]
elif SCORES[X] % 3 ==
SCORES[X] = SCORES[len(SCORES) - 1 - X] + 5
else:
SCORES [X] = SCORES[X] // 2
for Y in range (0, len(SCORES), 2):
if Y + 1 < 1len(SCORES) :
print (SCORES[Y], SCORES[Y+1l], sep="$")
else:
print (SCORES[Y], sep="$")

OR

(b)  Predict the output on execution of the following Python code :

def Transform(D_A, D B):

D_C = {}

D C.update(D_A)

D _A.update (D_B)

D B.update (D_C)

return D C
Init Stock = {"Chocolate": 100, "Cookie": 50}
New Arriv = {"Cookie": 60, "Chocolate": 120}
T Data = Transform(Init Stock, New Arriv)
print (Init_Stock)
print (New_Arriv)

print (T_Data)
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Qs Yy

TechMart Inc., PRODUCTS A& U SQL 5 (table) T IUANT &l 704
Ted Sﬁ—gﬁ (product inventory) I TSI T © | 9 (table) T EF;’@J;{H

(attributes) PID, PName, Category, Price, Quantity, R

LastUpdated a8, 37t 308 frfafad fenia (records) i €

Table : PRODUCTS

PID | PName Category Price Quantity | LastUpdated

101 | Laptop Pro Electronics 1200 50 | 2024-01-10

102 | Gaming Peripherals 45.99 200 | 2023-11-25
Mouse

103 | Ergonomic Peripherals 75 150 | 2024-02-01
Keyboard

104 | Smart Electronics | 89.99 100 | 2024-01-15
Speaker

105 | USB-C Hub Accessories 29.5 300 | 2023-12-05

106 | External Storage 99 75| 2024-03-01
SSD 1TB

107 | Wireless Audio 129.99 120 | 2024-02-10
Earbuds

108 | Desk Lamp Home 35 180 | 2023-10-20

109 | Web Camera | Peripherals 60 NULL | 2024-01-25
HD

110 | Portable Accessories 49.99 250 | 2023-12-15
Charger

*
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SECTION D

TechMart Inc. manages its product inventory using an SQL table

named PRODUCTS. The table consists of the attributes PID,

Category,

Price,

following records:

PName,

Quantity, and LastUpdated, and contains the

Table : PRODUCTS

PID | PName Category Price Quantity | LastUpdated

101 | Laptop Pro Electronics 1200 50 | 2024-01-10

102 | Gaming Peripherals 45.99 200 | 2023-11-25
Mouse

103 | Ergonomic Peripherals 75 150 | 2024-02-01
Keyboard

104 | Smart Electronics 89.99 100 | 2024-01-15
Speaker

105 | USB-C Hub Accessories 29.5 300 | 2023-12-05

106 | External Storage 99 75| 2024-03-01
SSD 1TB

107 | Wireless Audio 129.99 120 | 2024-02-10
Earbuds

108 | Desk Lamp Home 35 180 | 2023-10-20

109 | Web Camera | Peripherals 60 NULL | 2024-01-25
HD

110 | Portable Accessories 49.99 250 | 2023-12-15
Charger

©® [P.T.O.]
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(%)

)

U fU T 227 (data) F ATIR ) HHfTRad i o S e

UL & 75 PRODUCTS <971 (table) T foram shtd 5T,

() 37 PRODUCTS & PName 31T Price @l Jef¥id &d & T SQL
T (statement) %I‘F@( ST 'Electronics’' he'll (category)
Y Geiferd € 31 SRt Price 100.00 ¥ 31foer 2 |

(II) category IR IAF FHeT (category) ) Eﬁ@’&'{g (products) T A

AT T TEfRid i o fog SQL TeHe (statement) fafaw |

(III) 3Uee B i 3Afaw fafor (Last date of Updation) & ST
%W (ascending order) H (WsT8 Ul % USIH ! T8c! (4@ §Y) T
PRODUCTS 38 (table) & @hd< (content) &l YEf¥id & & fag
SQL ¥2He (statement) fifau |

(IV) 37 @t PRODUCTS & Price &l 0 & & it SQL ¥l
(statement) foaRau fS=eht AmT (quantity) FTa =T 2 |

HAYAT

o 0

TTiad SQL FHISH

(commands) % execution 9 313<YE (output) fafau

D SELECT Avg(Quantity) FROM PRODUCTS
WHERE Category = 'Peripherals';
(I) SELECT DISTINCT Category FROM PRODUCTS;
(III) SELECT COUNT (PID) FROM PRODUCTS
WHERE Quantity < 100;
(IV) SELECT PName, Category FROM PRODUCTS

WHERE PName LIKE 'S$Speaker$';

@ -
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(a)

(b)

Based on the data given above answer the following questions : 4x1=4

(I)  Write the SQL statement to display the PName and Price of
those PRODUCTS that belong to the 'Electronics'

category and have a Price greater than 100.00.

(II) Write the SQL statement to display the Category and the

total number of products in each category.

(IIT) Write the SQL statement to display the entire PRODUCTS
table content, in ascending order of Last date of

Updation (showing the earliest updates first).

(IV) Write the SQL statement to make the Price of all
PRODUCTS whose quantity is not known, to 0.

OR

Considering the above given table PRODUCTS, write the output on
execution of the following SQL commands:

O SELECT Avg(Quantity) FROM PRODUCTS
WHERE Category = 'Peripherals';
(I) SELECT DISTINCT Category FROM PRODUCTS;
(ITI) SELECT COUNT (PID) FROM PRODUCTS
WHERE Quantity < 100;
(IV) SELECT PName, Category FROM PRODUCTS

WHERE PName LIKE '%Speaker$';

@ s [P.T.O.]



33. "ORDERS.CSV" 7% Ush Huget (CSV) WIsd (file) T U 3-hHH (e-commerce)
TACHH T feu 7T e 3729 (customer orders) & ﬁal?vfé}f (records) IMHA & |
W3 (file) o Tcdeh {hiE (record) H Ffetfigd & fetw ger (data) i 2 2+2=4

[OrderID, CustomerID, OrderDate, TotalAmount, OrderStatus]

Hawl o o Hieedt (CSV) BiEd (file) 3t Teh FHAT Ul (row) A 157 -

['ORDOO1','C101','2024-05-20"',150.75, 'Shipped']

"ot (CSV) Wwisd (file) o @1 [fdy &writ i 3 & foaw =fafad agem
(Python) %a¥H (function) Sf69 & (definitions) faRaw :

(1) RecentOrders () : 39 %R (function) ﬁ?ﬂ@?ﬂ (CSV) B1sd (file) q
gfRa (rows) aﬁwaﬁs’q A ay 12024 ﬁ%qnqwﬂ e (orders)
aﬂ%m OrderID 3 TotalAmount H?S'THEFGTQT%Q |

(ii) AddOrder (newOrder): 3H %M %l CSV %IEd & 3id H ST for@qr
T | FEehTE T Hae | Teh ST{HE o &9 & a1 fopam S 2 |

34. LIBRARY CATALOG -H& U <elo¥ (database) T foem hifsrg fomm = & 1%
31 39 (tables) — PUBLISHERS 3TN BOOKS YA & :

Table : PUBLISHERS

PublID Name Country Genre

101 Grand Books USA Fiction

102 World Lit Press UK Non-Fiction
103 Tech Tome Germany Sci-Fi

104 Story Weaver USA Fiction

105 Global Insights Canada Non-Fiction
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33. A CSV file named "ORDERS.CSV" contains records of customer orders

placed on an e-commerce platform. The structure of each record is as
follows : 2+42=4

[OrderID, CustomerID, OrderDate, TotalAmount, OrderStatus]
A sample row for the CSV file is given below for reference :
['ORDOO1','C101','2024-05-20"',150.75, 'Shipped']

Write the following Python function definitions to perform the specified
tasks with the CSV file :

1) RecentOrders () : This function should read the rows from the
CSV file and display the OrderID and TotalAmount for all orders
placed in the year '2024"'.

(i1) AddOrder (newOrder) : This function should write data at the
end of the CSV file. The record is passed as argument to the

function.

34. Consider a database LIBRARY CATALOG containing the following two
tables — PUBLISHERS and BOOKS given below :

Table : PUBLISHERS

PublID Name Country Genre

101 Grand Books USA Fiction

102 World Lit Press UK Non-Fiction
103 Tech Tome Germany Sci-Fi

104 Story Weaver USA Fiction

105 Global Insights Canada Non-Fiction

91/7 @ S [P.T.O.]
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Table : BOOKS

BookID | Title PublID | PublYear | Pages
3001 The Last Horizon 101 2018 450
3002 Echoes of Tomorrow 103 2020 320
3003 A Brief History 102 2015 580
3004 Whispers in the Wind 101 2019 280
3005 Starship Odyssey 103 2021 400
3006 The Silent Shore 104 2022 350
3007 Understanding AI 103 2019 290

T (Note) : BOOKS 3ot (table) T Q’@W@ (attribute) Pages Tsh J&dh q RN ‘1‘83[
(pages) Tl BT & IIT &, PublID UfSTR & ATgeeft%hehy Fa (Identification
Number) T S1idT 2, 3IX PublYear gfsctsh? & 99 (Year of Publication) ohl

4dx1=4

AT |

fefafaa & fog SQL FA (queries) fafa

I (F) ST (Equi Join) o OTe9T & 37 it BOOKS & Title 3R 3H
HefYd PublYear I Yefid d & foTU ST 'Fiction' TR &
S (Genre) (PUBLISHERS ¢5d (table) ¥) ¥ Galferd € |

U
(@) =9 ST (Natural Join) % AT & 34 9t BOOKS & Title 3R

3ok He{Ud PublYear ol USfId d & fIU ST 'Fiction' JHR &
S (Genre) (PUBLISHERS ¢5d (table) ¥) ¥ Gaiferd € |
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Table : BOOKS

BookID | Title PublID | PublYear | Pages
3001 The Last Horizon 101 2018 450
3002 Echoes of Tomorrow 103 2020 320
3003 A Brief History 102 2015 580
3004 Whispers in the Wind 101 2019 280
3005 Starship Odyssey 103 2021 400
3006 The Silent Shore 104 2022 350
3007 Understanding AI 103 2019 290

Note : The attribute Pages in the table BOOKS represents the total

number of pages in a book, PublID represents the Publisher’s

Identification Number, PublYear represents the Year of Publication.

Write the SQL queries for the following :

)] (a)

(b)

4dx1=4

To display Title of all BOOKS and their corresponding

PublYear which belong to the 'Fiction' type of Genre

(from PUBLISHERS table) through Equi Join.

OR

To display Title of all BOOKS and their corresponding

PublYear which belong to the 'Fiction' type of Genre

(from PUBLISHERS table) through Natural Join.

@ -
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(I) ¥ PUBLISHERS % Name 3 3% H&[Ud BOOKS % Title ohl
PublYear & 3TIE! shH (ascending order) T yef3id o & fee |

(III) BOOKS 391 (table) ¥ 3T T fhiEH (records) ' f&efie (delete) T F
%f@lvlq?ﬂ PublYear 2020 ﬁg'{'l:ﬂ% |

(IV) <299 (database) LIBRARY CATALOG EARCIE] (open EFﬂ\'—ll) & foTu ot
foRT 221 (database) W HIS[E €T ¢ (tables) % M I YERId FH 6
ferw |

INVESTMENT <299 (database) # EQUITY ATHeh Uskh ol (table) &l Tl
(structure) FfAfaa 2 :

Field Type Remarks

Code Char(6) Code of stock
Name Varchar(15) | Name of stock
Exchange Char(3) Name of exchange
LTP Float Last traded Price
Volume int Amount of stock

EQUITY oA (table) g 3T ot ﬁ?m‘ﬁ@{lzr (records) & Yeiid &4 & 1%1@ qrsqd
(Python) ¥ U& %M (function) feiRat ST&f Exchange T 4 BSE & | @1 & U9
fteTEH (records) 1 et Hea st Wi wafia Hifsr |

g (Python) RS (database) ETICTACE] (connectivity) & 1%1@ fefafaa
T T 7 1S

e Host —  localhost
e User — Finman
e Password - Stk2026

@ -
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(II) To display Name of all PUBLISHERS and their corresponding Title

of BOOKS in ascending order of PublYear.

(ITI) To delete all records from the table BOOKS whose PublYear is
older than 2020.

(IV) To open the database LIBRARY CATALOG and then display the

names of all tables present in the database.

A table named EQUITY in INVESTMENT database has the following

structure :
Field Type Remarks
Code Char(6) Code of stock
Name Varchar(15) | Name of stock
Exchange Char(3) Name of exchange
LTP Float Last traded Price
Volume int Amount of stock

Write a function in Python to display all the records where Exchange is
BSE from the EQUITY table. Also display the total number of such

records.

Assume the following for Python database connectivity :

e Host

e User

e Password

— localhost

— Finman

—  Stk2026

@ .
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36. U& WiEA (file) CLINICAL TRIALS.DAT MHRIRGd TaR (structure) o
f{ehTEH (records) Tl @R (store) FA T :

[TRIAL ID, PATIENT NAME, DRUG_TESTED, DOSAGE MG,

OUTCOME_SCORE]

el :

e TRIAL ID - Faili-ehdl ¢ (clinical trial) o gfayrft & forg ZIme" (unique)
TESfCHRR (identifier) (R (string) 2189 (type))

e PATIENT NAME WS T (f&T (string) 2187 (type))

e DRUG TESTED - & T & (drug) &1 7™ (RET (string) BT (type), 519,
"DrugX", "DrugY", "Placebo")

e DOSAGE MG - frefiom (milligrams) ¥ €@t ﬁ@'{'@ (SeIT) (3SR (integer)
<15 (type))

e OUTCOME_SCORE - 3UdR o UNUMH i IR AT H&ATHEF @hRK (FAIC
(float) 2187 (type), STET ATk TR T AT SEaL IO 7)

[ N e N e

frefafiad @l @ 3 % T 91899 (Python) ¥ IS-FEHTES (user-defined)
%1 (functions) fefaw : 2+3=5

O RecordTrialData () : 30 %R (function) T FliHehe] ¢ (clinical
trial) % SIAWTRRET %1 22T (data) 99 (input) T <MY X W w15
(binary) TS (file) CLINICAL TRIALS.DAT ¥ fef@HT =ITig |

(II) AdjustLowDosage () : $9 %M (function) i 37 aft  afowrn &
DOSAGE_MG %l 20% M KT, [SHeAT OUTCOME_SCORE 0.5 ¥ &7 ¥,
3R 39S (updated) FHEHE (records) &I IME HEA (file)
CLINICAL TRIALS.DAT ¥ R ¥ fT&HT (rewrite) T |
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SECTION E
36. Afile CLINICAL TRIALS.DAT stores records of the following structure :

[TRIAL ID, PATIENT NAME, DRUG_TESTED, DOSAGE MG,
OUTCOME_SCORE]

Where :

e TRIAL ID - Unique identifier for the clinical trial participant (string
type)

e PATIENT NAME - Name of the patient (string type)

e DRUG TESTED - Name of the drug administered (string type, e.g.,

"DrugX", "DrugY¥", "Placebo")
e DOSAGE MG - Dosage of the drug in milligrams (integer type)

e OUTCOME SCORE - Numerical score indicating the treatment

outcome (float type, higher score means better outcome)
Write user-defined functions in Python for the following tasks : 2+43=5

D RecordTrialData(): This function should input data

for clinical trial participants and write it to the binary file

CLINICAL TRIALS.DAT.

(II) AdjustLowDosage(): This function should increase the
DOSAGE_MG of all participants whose OUTCOME_ SCORE is below
0.5 by 20% and rewrite the updated records into the file

CLINICAL TRIALS.DAT.
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37. 379 AT, 31En § fod T (head office) ATCT T IS & fordm o w HfY
HTHIW HR e €134 <3 19 w132 $1ege” (The Green Sprout Institute) %
TS (lead) a0 (network) e (architect) & | T I TS $HILIC I Th
TEcEUl foredR 21 BT 7, fore ffafiaa i € - 5x1=5

. SFIAKIAT H Teh T, ST held ITHY IR (central research campus)

TTH (acquire) ST, fSEH 3 TINTIITAT SUHT 3R U ST YIMEFHS Td

STTHUM TTF (staff) T |

. sem o =T iy &t § &t 9] B¢ flie (remote) Fies (field) 2R
(testing) TIMI (stations) I Thishd (integrate) AT : I TR &I &9 §
HICHIE HE S FHeidw (automated sensor data collection) W &4
hisd T R 2 (data) I HITHT 6 Hard ATHYH TRER (central
research campus) ¥ Ufad &9 ¥ ZHEH (transfer) HT |

. U FHicerar e 98 (Kolkata Research Campus) H @ STeHT-3TeAT
HeRTH/sAd  (sections/blocks) IMHA & | TEAE o8 (Advanced
Labs), 32T TR #eT (Data Analysis Centre), 3 tsffeefea &=
(Administrative Hub), ST f = faw 7@ #=w31@ (conceptual)
AT (layout) H fe@mm T 2 -
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37. You are the lead network architect for “The Green Sprout Institute,” a
rapidly expanding agricultural research and development organization
with its head office located in Guwahati, Assam. The Green Sprout

Institute is undergoing significant expansion, which includes : 5x1=5

. Acquiring a new, larger central research campus in Kolkata, to
house advanced laboratory equipment and a large administrative

and research staff.

. Integrating four smaller remote field-testing stations across
various agricultural regions in Assam : These stations will
primarily focus on automated sensor data collection and transfer

the data securely to the central research campus in Kolkata.

o The new Kolkata Research Campus will comprise of three distinct
sections/blocks : Advanced Labs, Data Analysis Centre, and

Administrative Hub, as shown in the conceptual layout below :

91/7 @ S [P.T.O.]



HIS{ET TR e ST shicTehTe STTEUT

htefass o wfafm

X
TSIES ol
SREATTeIel ShietehTell TTET HeFTH (sections) o sff=l i g0 :
T T YT =l
TSIES il U 2T AT 48 HX 280 HieT
I TATFATHE Tex § vefufeefea g 320 T
wefufaeefea e o veaite oisn 250 HieT

o HiAHIAT EH Sud (Kolkata Research Campus) % Tcdeh UM (section)

chMg.HV%olPiﬁM (computers/devices) ¥t e fmferfad gt -

ENE] FHTeH/[EaTS oS (computers/devices) St €&aT
TediEe Ao 100

oo i

cefufigfass | 150
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Existing
Guwahati Head
Office

Proposed
Kolkata Research
Campus

Hub Centre

Advanced Labs

Administration Data Analysis

Distance between the sections of Proposed Kolkata Research Campus :

Section to Section

Distance

Advanced Labs to Data Analysis Centre 280 metres

Data Analysis Centre to Administrative Hub 320 metres

Administrative Hub to Advanced Labs 250 metres

Each section in the Kolkata Research Campus will have the following

number of computers/devices :

Section Number of computers/devices
Advanced Labs 100

Data Analysis Centre 60

Administrative Hub 150

[P.T.O.]
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e (lead) 2T (network) 3ATfehe®e (architect) & & U, YT Teh ATIF Jedeh
(network) festrg (design) IR T ST (implementation plan) T
TEATE ST BN ST € i T1ee S'Fﬁ—{qg (The Green Sprout Institute) % form
e o Tl S HET shT FHTE el B | 56 Heier 1 el fou e st o se e

(I

(ID

(I1I)

(IV)

V)

Fiawar @ 98 (Kolkata Research Campus) F TIH TRE
(section) H 3 Y1 o SRl Wﬂgﬁ/%aﬁﬁ'ﬁ (computers/devices) el
SIS dlcd shelcd (cables) %! 9 (connect) H LRSS HERREY EIC]
WW%&EH (device) amgswaa‘}ﬁq I

TEE SFTHEH T (data) % T wETaw SR wew gt wfaefed
(connectivity) 3T & g F o AT hictshrar S99 (Kolkata campus)
T el (SERVER) ¥IT1U 3t o foTT Terl STk T (HaRM (section)) T
qa T (3 TFTH (sections) H ﬁ) | T 3T T Ao g (Justify)
e |

FieAhaT Hud (Kolkata Campus) & fiat fafs= ¥4 (sections) T
Rt 3R forgeia alieh @ STt & T et (cable) @3AT=E (layout) T
REEEIRY

ST TTATETeT o s FEATd (Guwahati Head Office) 31 U shictehldT e
F9 (Kolkata Research Campus) Y Srer e, dF PAN, LAN, MAN,
WAN # ¥ 5T YR a7 4edeh (network) TTUd BT 2

(F) WS IAEC (datasets) 3R IFIEU WIEed (files) I AR
(transfer) & & T gq|g|¢"| &A1t (Guwahati Head Office) £l
hicTeRdr f&d 99 (Kolkata Research Campus) g S & fau
fore qferd 31K S=a-defaed (high-bandwidth) TeT A€ ZATHRT
Hifeam (wired transmission medium) WW%&TWH’F&S’Q ?

YT

@) A TEEE e (Guwahati HQ) & SMEhaisA] i shictshrdl
AT %% (Kolkata Research centre) o ®T S{SAT hi-ShieT
(video conferencing) &1 IUANT Fh HEANTCHE STIEUH Tl
(Collaborative Research Sessions) sl STTa¥dehaT &, I foh faf3re
TIeIshieT (protocol) ST STANT feraT STEIT 2

O -
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As the lead network architect, you need to propose a comprehensive

network design and implementation plan that addresses all the key

issues of The Green Sprout Institute’s expansion goals. Answer the

questions given below in this respect :

(D

(ID

(IID)

(Iv)

V)

Suggest a device to be installed in each of the sections of the
Kolkata Research Campus to connect the cables of individual

computers/devices within that section.

Suggest the most appropriate location (Section) to install the
SERVER in the Kolkata campus (out of the 3 sections) to get the
best and most effective connectivity and security for critical

research data. Justify your answer.

Draw the cable layout to reliably connect various sections within
the Kolkata Campus.

What type of network out of PAN, LAN, MAN, WAN will be set up
when the central Guwahati Head Office is connected with the new
Kolkata Research Campus ?

(a) Which secure and high-bandwidth wired transmission
medium should preferably be used to connect the Guwahati
Head Office with the Kolkata Research Campus for
transferring large datasets and research files ?

OR

(b)  Which specific protocol will be used if researchers at the
Guwahati HQ need to have Collaborative Research Sessions
using video conferencing with Kolkata Research Centre ?

O



