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N.B. : (1) Question No. 1 is compulsory. 

(2) Answer any four questions out of the remaining six questions. 

(3) Each question carries equal marks. 
 

 
Q.1) (a) Define and explain the stack data structure with suitable example. Give algorithms for Push, 

Pop, Stackempty and Stackfull functions. [10] 

 

(b) Given the set of symbols and corresponding frequency table as below, explain the steps to 

find the Huffman Code 
 

Symbol A B C D E F G H I 

Frequency 7 6 4 6 5 1 10 7 8 

[10] 

 
Q.2) (a) What is Analysis of algorithm? Explain the Asymptotic Notations (Big O, Ω, θ) used 

while analyzing an algorithm. [10] 

 
(b) Explain heap as a data structure. Build a Max Heap by investing the following data 

arriving as a sequential set 

23, 7, 92, 6, 12 14, 40, 44, 20, 21. Show the heap after deleting 2 elements. [10] 

 

 
Q.3) (a) What is the meaning of collision in hashing? Explain collision resolution techniques in 

context of hashing. [10] 

 

(b) Write an algorithm for sorting the elements using shell sort. Show the contents of the array 

after it has gone through a one increment pass of the shell sort. The increment factor is k=3. 

 

23, 3, 7, 13, 89, 66, 6, 44, 18, 90, 98, 57 [10] 

 

 
Q.4) (a) What is a linked list? Give the data structure and write algorithms to- 

(i) Delete an element. 

(ii) Count the number of elements. [10] 

 

(b) Using modulo-division and linear probing method, store the keys given below in an array of 13 

elements. How many collisions occurred and what is the density of the list after the keys are 

inserted. 

28, 7, 846, 786, 431, 870, 612, 675, 876, 546, 34, 12 [10] 
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Q.5) (a) What is a binary tree? The following binary tree has the following inorder and preorder 

traversal. Draw the tree and give the postorder traversal. Also write the algorithm for the same. 

Inorder ABCEDFJGIH 

Preorder JCBADEFIGH [10] 

 

(b) Explain Dijkstra algorithm with suitable example. [10] 
 

 
Q.6) (a) What is a height balanced tree? What are the advantages of AVL trees? Write an algorithm 

to Rotate AVL tree right and illustrate with the help of an example. [10] 

 

(b) Define M-way trees. Build a B-tree of order 4 by inserting data in the sequence given below: 
 

92, 24, 6, 7, 11, 8, 22, 4, 5, 16, 19, 20, 78  
[10] 

 

Q.7) (a) Explain the following terms :- (any two) 

(i) Priority queue 

(ii) General trees 

(iii) Graph storage structures [10] 

 

(b) What is a minimum spanning tree? Give Kruskal’s algorithm to find a minimum spanning 

tree. Determine the minimum spanning tree of the following graph:- [10] 
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1. (a) For the processes given in the table :- (10) 

Processes Arrival Time Burst Time 

P1 0 7 

P2 2 4 

P3 4 1 

P4 5 4 

 

Using FCFS, SJF, SRT, RR (q=2) Scheduling algorithms :- 

1) Draw Gantt chart 

2) Calculate average waiting time and average turnaround time 
 

(b) What is Process? Explain Process states with suitable diagram (10) 
 
 

2. (a) What is the use of Process Control Block (PCB). Discuss the contents of PCB. 

Discuss how the PCBs are chained together to form a list of ready processes. 

(10) 

 

(b) Consider the following snapshot of a system :- (10) 

Process 
Allocation Max Available 

R1 R2 R3 R1 R2 R3 R1 R2 R3 

P0 0 2 1 6 4 2 4 2 4 

P1 0 0 1 2 2 1  

P2 2 1 0 3 2 1 

P3 2 0 0 6 0 3 

P4 3 1 1 4 2 2 

P5 1 1 1 2 2 2 

Using Bankers algorithm calculate need matrix, identify whether system is in safe 

state or not? If a request for P1 (1, 1, 0) arrives, can the request granted by system? 
 

3. (a) Suppose a disk drive has 400 cylinders, numbered 0 to 399. The driver is currently 

serving a request at cylinder 120 and previous request was at cylinder 140. The 

queue of pending request in FIFO order is :- 

86,147,312,91,177,48,309,222,175,130 
Starting from the current head position, what is the total distance in cylinders that the 

disk arm moves to satisfy all pending request for each of the following disk 

scheduling algorithm? 

1. SSTF 

2. SCAN 

3. C-SCAN 

(10) 

(b) What is Operating System? What are the services provided by Operating System (10) 
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4. (a) What is Semaphore? Explain different types of semaphore. (10) 
 

(b) What is deadlock? What are the necessary conditions for a deadlock occurrence? 

How can you prevent a system from a deadlock? Explain. 

(10) 

 

5. (a) What  is  difference  between  internal  and  external  fragmentation?  Discuss  the 

techniques to overcome fragmentation. 

(10) 

 

(b) What is the difference between block oriented and stream oriented devices? Why 

would you expect improved performance using a double buffer rather than a single 

buffer I/O? 

(10) 

 

6. (a) What  is  dynamic  partitioning?  Explain  memory  allocation  algorithms  used  in 

dynamic partitioning 

(10) 

 

(b) What is Linux OS? What is shell? What are the different types of Shells in Linux? (10) 
 

7. Write Short Notes on any four :- 

1. Direct Memory Access (DMA) 

2. Programmed I/O 

3. Monitor 

4. Multitasking Operating system 

5. Virtual memory 

6. Clock hardware and software 

 

 

 

 

 

 

 
-----X----- 
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1. Question No. 1 is compulsory 

(3 Hours) Total Marks: 100 

2. Attempt any two questions from question no. 2-4 

3. Attempt any two questions from question no. 5-7 

4. Answer to questions should be grouped and written together. 

5. Figures to the right indicates full marks assigned to the question 
 

 

Q1 a What is Ratio Analysis? Explain the advantages and disadvantages of Ratio 

Analysis. 

(10) 

 

b Following is the trial balance and adjustments of M/s Mongia and Co. for the year 

ended 31st March, 2016. Prepare trading A/c and profit & loss A/c and Balance sheet 

as on 31st March, 2016 

(10) 

Trial Balance 

 

Particulars Debit 

Balance (Rs) 

Particulars Credit 

Balance (Rs) 

Opening Stock 52,000 Bills Payable 4,000 

Drawings 10,000 Return Outward 2,000 

Purchases 1,00,000 Capital 2,50,000 

Return Inward 6,000 Sales 2,00,000 

Debtors 50,000 Discount Received 3,000 

Carriage Inward 4,700 Commission 

Received 

4,000 

Import Duty 2,500 Creditors 40,000 

Wages 33,400   

Salaries 41,400   

Printing and Stationary 5,000   

Legal Expenses 20,000   

Cash at Bank 16,300   

Plant & machinery 1,50,000   

Cash in Hand 11,700   

    

Total 5,03,000 Total 5,03,000 
 

Adjustments : 

1. Closing Stock was valued at Rs. 40,000. 

2. Depreciate Plant & Machinery at 5% 

3. Outstanding Salary Rs. 4,000/- 
 

Q2 a What is meant by ledger? Why is it necessary to prepare a ledger? (10) 
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b Journalize the following transactions in the books of M/s Dnyanada & Co. 

1 Apr Started business with cash Rs.60,000/-, Furniture costing Rs. 25,000/- 

4 Bought from Sujay goods worth 60,000 off 20% T. D. 

8 Sold half of the goods bought from Sujay to Vijay at 10 % profit. 

10 Withdrew from Bank Rs. 6,000 for self use. 

15 Uninsured Goods worth Rs. 10,000 were lost by theft. 

19 Received the amount due from Vijay in cash after deducting 5% cash 

discount. 

21 Paid advertisement charges Rs. 7,000. 

23 Received Commission Rs. 500 in cash. 

25 Deposited Rs. 6000/- in Bank. 

30 Paid salary Rs. 20,000. 

(10) 

 

Q3 a What do you mean by Accounting Concepts.? Explain the different Accounting 

Concepts. 

(10) 

 

b What is an Account? What are the different types of Accounts? Explain the golden 

rules of accounting. 

(10) 

 

Q4 a What is cash book? Why we use triple column cash book? Why cash book is called 

journal as well as ledger? 

(10) 

 

b Prepare a Three column cash book from the following transactions of Mr. Saxena 

 

1 Cash in hand Rs. 55,000 and cash at Bank Rs. 25,000. 

2 Deposited into Bank Rs. 1,800. 

4 Bought furniture and issued cheque of Rs. 2,500. 

7 Purchased goods for cash Rs. 3,000. 

12 Bank has sent an advice informing the deduction of Rs. 100 as bank 

charges. 

14 Sold goods of Rs. 4,000 for cash at 5% C. D. 

20 Withdrew from Bank for Private expenses Rs. 1,000. 

23 Received Crossed Cheque from Vilas Rs. 3,000. 

27 Shubham deposited Rs. 5,000 directly on our account. 

30 Paid rent by cheque Rs. 1,000. 

(10) 

 

Q5 a What are the various factors affecting working capital management? (10) 
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b From the following information calculate the following ratios. 

1. Current Ratio 2. Gross Profit Ratio 3. Net Profit Ratio 

4. Stock Turnover Ratio   5. Debtors Turnover Ratio. 

(10) 

 

Particulars Rs. Particulars Rs. 

Opening Stock 1,50,000 Share Capital 7,00,000 

Closing Stock 1,50,000 Reserves 50,000 

Purchases 6,10,000 Bank Overdraft 35,000 

Sales 7,50,000 Creditors 1,50,000 

Gross Profit 1,50,000 Land & Building 5,50,000 

Net Profit 70,000 Debtors 1,80,000 

Sundry Expenses 80,000 Cash in Hand 1,20,000 
 

Q6 a Explain the format and importance of cash budget. (10) 

b What is cost Accounting? Classify cost on the basis of elements of cost. (10) 

Q7 a What do you mean by Cash Flow and Fund Flow Statement? Differentiate between 

Cash Flow and Fund Flow Statement. 

(10) 

 

b Prepare the cash budget for April, May and June for the company named Ganga 

Industries Ltd. Company has Rs. 35, 000 as in hand cash on April 1st. Further 
information is given below. 

(10) 

 

 

Months 

(Rs.) 

Sales 

(Rs.) 

Purchase 

(Rs.) 

Wages 

(Rs.) 

Production 

Overhead 

(Rs.) 

Selling 

Overhead 

(Rs.) 

February 80,000 50,000 9,000 6,000 3,500 

March 80,000 70,000 6,000 6,000 3,500 

April 1,20,000 75,000 6,000 8,000 4,500 

May 1,50,000 85,000 8,500 9,500 5,500 

June 1,20,000 90,000 10,500 8,000 6,500 
 

Information : 

1. Credit Period allowed by suppliers – 1 month 

2. Credit period allowed to customers – 2 month. 50% sale is on cash basis. 

3. Delay in payment of wages is 1 month. 

4. Overheads have 2 month delay in payment. 
 

 

------------------------------- 
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N.B: (1) Q.1 is compulsory. 

(2) Answer any four questions from Q2 to Q7 

(3) Figures to the right indicate marks. 

(4) Assume any additional information, but justify the same 
 

Q1. a)  What is a fractal? What are its Different Types? How is a fractal dimension 10 

measured? 

b)  Write the properties of B-Spline curves? How are they different from Bezier? 10 

Q2. a) Explain the algorithm for drawing  an ellipse. 10 

b)   Construct the Bezier curve of the order three with four polygon vertices  A(1,1) 10 

B(2,3), C(4,3) and D(6,4). 

Q3. a) Discuss DDA algorithm for  line drawing with an example. 10 

b) Explain shearing transformation and Reflection transformation. 10 

Q4. a) What are the projections? How are they useful? Explain different types of 10 

projections. 10 

b) Discuss various color models used in the graphics system 

Q5. a)  Explain the Cohen Sutherland line clipping algorithm with the help of an 10 

example. 

b)  Compare and Contrast Flood fill algorithm and Boundary fill algorithm. 10 

Q6. (a) What  are  the  display  files?  Explain  with  examples.  How  are  polygons  and 10 

characters represented in display file? 

(b) Explain   and write Z buffer algorithm   along with its   advantages   and 10 

disadvantages? 

Q7. Write short notes on any four: 20 
 

a) 
b) 

Composite Transformation 
Text Clipping 

 

c) Computer Animation  

d) 
e) 

Frame buffer 
DVST 
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