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INSTRUCTIONS (j]¡SÇw°¥) 

1. Question cum Answer Booklets are processed by electronic means. The following 
instructions are to be strictly followed to avoid invalidation of answer scripts. 
(S\Lh|vOU D¾qvOU Aa°OÐ CT mO¨V RsãOW¥ CsWVSNaLe]WV yLSËf]W v]h|pORa 

yzLpS¾LaOWPRa oPs|j]¡¹pU ja¾OÐf]jL¤ Cv AyLiOvLWLf]q]¨OvL¢ 

fLRuÕrpOÐ j]¡SÇw°¥ kP¡¹oLpOU kLs]¨OW.) 

2. The first page of this question cum Answer Booklet is an OMR data Sheet (Part I). All 
entries in the OMR sheet are to be made with blue or black ball point pen only.  
(CT kOñW¾]R£ KÐLoR¾ Sk^V KqO K.IU.B¡. cLãL x}ãLeV (kL¡ŸV  I). CfV  j}sSpL, 

WrOSÕL j]r¾]Rs SmL¥ SkLp]£V Skj DkSpLY]\ÿV oLNfSo kPq]Õ]¨LvP.) 

3. Make sure that register number is bubbled correctly and completely; no correction is 
permitted. 
(q^]ð¡ jÒ¡ SqXRÕaO¾OÐf]jOç WOo]tW¥ WQf|oLpOU kP¡¹oLpOU WrOÕ]\ÿ]ŸO 

RºÐV DrÕO vqO¾OW. f]qO¾sOW¥ AjOvhj}posæ.) 

4. Do not tamper the bar code printed on the OMR sheet and subsequent pages. Tampering 
of bar code will result in the invalidation of this booklet. 
(CT kOñW¾]¤ Iv]RapOU Nk]£V R\pÅ]q]¨OÐ mL¡ SWLc]¤ KqO WLqevwLsOU 

f]qO¾sOWStL, oL¡¨OWStL kLa]sæ. Cf]jO v]qOÈoLp] R\áOÐ kƒU CT kOñWU 

AyLiOvLWOÐfLeV.) 

5. Answers should be written with blue or black ball point pen only.  
(D¾q°¥ j}sSpL, WrOSÕL j]r¾]Rs SmL¥ SkLp]£V Skj DkSpLY]\ÿV oLNfSo 

IuOfLvP.) 

6. Do not write anything outside the margin of space provided for writing the answer and 
write only one line of answer between two lines. 
(kOñW¾]¤ D¾qU IuOfOvL¢ j¤W]p]q]¨OÐ òs¾]jO Rvt]p]¤ pLRfLÐOU fRÐ 

IuOfOvL¢ kLa]sæ. qºO vqW¥¨]ap]¤ KqO vq] D¾qU oLNfSo IuOfOvL¢ kLaOçP.) 

7. Rough work should be done only in the specific page provided with. 
(rlV v¡¨OW¥ Cf]jLp] j¤W]p]q]¨OÐ Sk^]¤ oLNfSo R\áOvL¢ kLaOçP.) 
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1. If X  and Y  are iid random variables uniformly distributed in ( )4,0  find 

( )YXYXP 2/ <>  (5 Marks) 

2.  Given that 
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 is a subgroup of G show that HG /  is 

isomorphic to the group of all 22×  diagonal matrices over R of  
determinant 1.    (5 Marks) 

3. What is the minimum number of students required in a mathematics class 
to be sure that atleast five will receive the same grade if there are six 
possible grades EDCBA ,,,,  and F . (5 Marks) 

4. How distributed bus arbitration is different from centralized bus  
 arbitration in direct memory access? What advantages does distributed bus 
 arbitration have over centralized bus arbitration? Explain distributed bus 
 arbitration with scheme diagram. (5 Marks) 

 

5.  What are the three modes of operation of content addressable memory 
(CAM)? Explain its working with simple cell diagram. How its potentials is 
used in computer networks? (5 Marks) 

 

6. How an organization of micro-programmed control unit can be modified to 
allow micro-program branching? State the conditions which override the 
auto incrementing of the micro-program counter. (5 Marks) 

7. Write the pseudo-code for generating minimum spanning tree using 
disjoint sets. (5 Marks) 

8.  Device an algorithm to transform a given binary search tree in such a way 
that smaller values are on the right sub-tree and larger values are on the 
left sub-tree of each node. Discuss the time complexity of the algorithm. 
  (5 Marks) 
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9. Start with the following AVL tree where X, A and P are nodes and the 
other represent sub-trees, assume that an insertion in RP  creates a  

sub-tree *RP  which makes the tree out of balance (No longer an AVL tree) 

and assume that X is chosen as the lowest out of balance node 

   Before insertion   After insertion 

     

 

 (a) Show how to restructure the tree so that it is once again an AVL tree. 

 (b) If we define h to be the height of RA , what is the height of *RP ? 

Justify your answer.            (5 Marks) 

10. Prove that ( )nOn∈log  but ( )nOn log∉ .  (5 Marks) 

11. Illustrate the concept of parameterized and non parameterized 
constructors with suitable examples.        (5 Marks) 

12. Explain the concept of dynamic binding. State its benefits. Illustrate with 
example program. (5 Marks) 

13. Design a OR gate using universal NAND gate. (5 Marks) 

14. Derive a sequential circuit to convert a JK flip flop into a D flip flop. It will 
have a D flip flop and 2 inputs J and K. Also show the conversion table, the 
K-map for D in terms of J, K and Qp .  (5 Marks) 
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15.  Differentiate direct and indirect addressing modes used in 8086 with an 

example. What is the addressing mode of MOV AX, 55H (BX) (SI)? (5 Marks) 

16. For the production rules aBCbbACBS >− ,  

>−>− BBCdaA ,|  ∈>−∈ hCg , , compute the first set of all non terminals.  

 (5 Marks) 

17. What are the main data structures used by two pass assembler? How does 

it handles forward references?  (5 Marks) 

18.  Describe the actions taken by the operating system during a page fault.            

  (5 Marks) 

19. Consider a system with 100 cylinders numbered from 0 to 99. The request 

to access the cylinders occur in the following sequence 4, 34, 10, 7, 19, 73, 

2, 15, 6, 20. Assuming that the head is currently at cylinder 50, compute 

the time taken to satisfy all request if shortest seek time first policy is used 

(Time taken to move from one cylinder to adjacent cylinder is 1 ms).  

 (5 Marks) 

20. What are Armstrong’s axioms in DBMS? Discuss the different types.  

 (5 Marks) 

21. Consider the following relations and dependencies. Determine the 

candidate keys and if the relation is not in BCNF then decompose it into a 

collection of BCNF relations. ( ) DCBAEDBCAR →→ ,,,,,,1    

                  (5 Marks) 

22. How does 2 phase locking protocols preserve data base consistency? 

Explain.                             (5 Marks) 
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23. Find the bit rate of a channel having a bandwidth of 1 MHz with 8 signal 

levels. How will the rate improve theoretically and practically, if we double 

the bandwidth? If we double the SNR, what will be the change in the 

capacity of the channel?                                 (5 Marks) 

24. Consider a 12 bit hamming code with 8 data bits and 4 check bits 

121243485678 ,,,,,,,,,,, ccddcddcdddd . Let the data bits are :        (5 Marks) 

d8 d7 d6 d5 d4 d3 d2 d1

1 1 0 0 0 y 0 z 

and the check bits are : 

c8 c4 c2 c1

x 0 1 0 

 Find the bits x, y, z. 

25. Compare GSM,4G,5G mobile communication technologies in terms of 

bandwidth, switching types, applications and challenges.   

                 (5 Marks) 

26. (a) Consider a CSMA/CD network running at 100 Mbps over 2 km 

 cable with no repeaters. Find the frame size when signal speed is 

 100,000 km/sec.              (3 Marks) 

 (b) Name the version of CSMA protocol applicable to wireless networks 

 and its basic working principle.           (2 Marks) 

27. Consider an instance of TCP congestion control protocol with slow start 

and congestion avoidance (addictive increase). The window size and 

threshold at the beginning of the cold start is 1 MSS and 16 MSS, 

respectively. Assume that a time out occurs at 8th transmission. Find the 

congestion window size at the end 15th transmission.         (5 Marks) 
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28. Consider the following  network which employs distance vector routing:  
                 (5 Marks) 

 

 The following  vectors are just received to router B. From A : (0, 5, 11, 15, 
8, 1) from C: (11, 8, 0, 4, 3, 10), from E (8, 4, 3, 10, 0, 7) and from F (1, 5, 
10, 14, 7, 0). The current delays to A, C, E and F are 5, 8, 4 and 5 
respectively. Find the new routing table (expected delay, outgoing line) of 
node B. What will be the chances of count to infinity problem, if the link 
between nodes B and E is failed. 

29. (a) Can you devise a finite automata which recognize a” b”? Justify 
 your answer.           (1.5 Marks) 

 (b) Develop a DFA which accepts all strings over { }ba,  such that 
 numbers of b’s is multiple of 3 and number of a’s multiple of 2. 
              (3.5 Marks) 

30. Write the context free grammar for language accepting the strings, 
{ }*},{)( baWWCWGL R ∈= . Check whether the grammar is in Chomsky 

normal form, if not, convert to Chomsky normal form.         (5 Marks) 

31. With appropriate code snippet, demonstrate how JSON is used to 
exchange data between a client and server in JavaScript? Is XML better 
than JSON in the above example? Justify.          (5 Marks) 

32. What is the difference between ReactJS with Node.js with respect their 
purpose? How does the non-blocking I/O model of Node.js improve 
performance for web servers? Provide a simple example of creating an 
HTTP server in Node.js.             (5 Marks) 
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33. How does virtualization enable cloud computing? Explain the role of 
hypervisors. Differentiate between Type -1 and Type -2 hypervisors. 
                  (5 Marks) 

34. Compare and contrast IaaS, PaaS, and SaaS in terms of user control, 
provider responsibilities, and typical use cases. How does XaaS extend 
these models?               (5 Marks) 

35. (a) A Tennis organization has decided to develop a decision tree based 
 model to predict future chances of players winning a game. The 
 factors considered are court types (hard(H), clay(C), grass (G)), 
 skills (Good in serves(S), Good in footwork(F)) and weather 
 (rainy(R), windy(W)). Calculate the gain of the attribute court type 
 either using entropy or Gini index.                             (3 Marks) 

Match Court Skill Weather Winner
No type    
1 H F R Boris 
2 G S R Boris 
3 G S W Boris 
4 H F W Andre 
5 G F R Boris 
6 H S W Andre 
7 C F R Boris 
8 C S W Andre 
9 C F W Boris 
10 H S R Andre 

(b) Information gain based algorithm is biased towards attribute with 
more number splits. How does gain ratio resolves this issue?  
               (2 Marks) 

36. A disease prediction model is developed, trained and tested. The number 
of positive and negative samples available were 1000 and 9000 
respectively. 90% of both positive and negative samples were classified 
correctly and remaining 10% were incorrect predictions. Compute 
accuracy, precision and recall of the model. In this case, among the 
measures, which of them are more reliable? Does ROC or precision-recall 
curve give more meaningful insight, in this context?         (5 Marks) 
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37. (a) Consider a neural network shown in Figure. ReLU is the activation 
function in all the nodes ),0(max)((Re zzLU = , for all z in R) . 
Connections between the nodes and their weights are marked in the 
Figure and biases of all nodes set to zero. For a given input of x values 
as ( )1,1,1 , find the output from node i.          (3 Marks) 

 

 (b) Write the derivatives of sigmoid and ReLU function. State the reason 
why ReLU is preferred over sigmoid in deep neural networks.  
           (2 Marks) 

38. Two persons A and B want to share a secret key using Diffie-Hellman Key 
Exchange protocol. An impersonator I intercepts the communication with 
man-in-the-middle attack. The following shows the credentials chosen by 
A, B and I. 
Prime number, p = 11  

 Generator, g = 3  

 Private key of A = 4  

 Private key of B = 5 

 Private key of I for communication with A = 5  

 Private key of I for communication with B = 7  

 Calculate the public key and secret key generated at A in this scenario. 
             (5 Marks) 

39. In a RSA cryptosystem, a participant A uses two prime numbers p = 7 and 
q = 13 to generate public and private keys. If the private key of A is 5, 
what will be the public key of A?           (5 Marks) 

40. What is meet-in-the-middle attack? Identify a scenario where the  
SHA-512 algorithm is vulnerable to this attack. Give the reasoning for it. 
            (5 Marks) 


