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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE:

Q.2. Give short answers to the following questions:
a) B:ﬂrupﬁnﬁnmdhnmﬂﬂmhmﬁﬂﬂfmmpmﬁm

b) mwmﬂmmmdwmmmdhwmdmdﬁnﬁmufmmdmdwiM?

c) Bﬁ:ﬂymlnh&npmuf:yﬁmuﬂvﬁhhhﬂpnfmﬁmumlﬂ.
d) Briefly explain Process Control Block (PCB).
¢) Draw 5-state process model.
Ouestion # 3
a) Explain the use of fork() and pipe() system calls with the help of an example. Also write the

reasons of failure of those system calls.
b) What is a thread? What are the sdvantages and disadvantages of threads?
¢) Briefly explain the process scheduling queucs.

(10)
(3)
&)

Question # 4
Cﬂnﬁhhﬂnﬂwﬂlﬁdmﬁﬂlﬁﬂmﬁdhﬂﬂmdmhdlﬁm (20)

Burst Time

H-I-M-—HIE

El’iﬂﬂﬁi
i,.

wg| o | On | =

mummmmhuﬁmormwmumm
wmmnwwmmmwnﬂmm

i) SRTF (Shortest Remaining Time First)

if) memﬂh:[lmmmhﬂhﬂihﬂpﬁhﬂ

jif) Round Robin scheduling (quantum=3)

QOuestion 83

3) Explain the difference between with Fixed oumber of tasks (MFT) and
mmmuuﬁmmﬁm—ﬂ-mdm
fragmentation that occurs in MFT and MVT. (8)

b) Consider the snapshot of a system. A=7,B=8,C=12,D=10 (12)

Process Max AMlocation Heed Available
ABCD ABCD A B CD|ABOCHD

PO 4262 1220 3042 1226

Pl 2384 2120 0264

P2 3224 2102 122

P 2464 0242 nn

P4 23 4 2 1020 1322

Angwer the following using Banker's Agorithm:

i) What is the content of the
i) Is the system in a safe state?

matrix need?
Hru.thmﬂuhﬂnuﬁ:qum?&hnwmmﬁ.

ﬁ}hﬂ!ﬁﬂwﬁlﬂﬂhfnﬂuﬂﬁmhn&wmﬂ

P2,P3,P4, PO, PL;

P3, P4, PO, P2, P4;

F2, P4,

PO, P3, Pl;
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Question # 6
a) Hummmanﬁﬁmmitmlnmummmmmw
to access the main memory, then calculate effective memory access time (in nanoseconds). (4)

b hapﬁngmhﬁmehHGBmﬁmm&4mhmw
mmriﬂzGB.Cmulhmbaofhihmmﬁerorp,d,fudeTaHnEm}'m (4)

c) Cmaﬁualugicﬂﬁhmofﬂﬁmmﬂ:ﬂﬁmmpummd:mﬁuoflkm
available RAM is of 4GB, Fﬂhfmﬂhﬂdﬂmﬁmﬂﬂwmm
ﬁmmmmwﬂmwmmwdmmdmmm
size. (6)

d) menm&mmmwﬁnﬂmww&xmm
reference string with four pages frame. (6)

1,2,3,2,4,5,3,4,6,7,2, 1,8,7,8,5,4,2,4,5

Question # 7
a) Deﬁmmefoﬂomngtemslelaﬁdtumm (8)

ﬂuﬁ:ﬂRﬂdeﬁtumhthwﬂ:ul“ﬁwhminiumﬁnISﬂ:ﬁmmﬂm

mmmumwﬁmﬁ&hwmhmm&mmm&mm

will block. (6)
int readCount = 0; /lused to represent the current number of readers in CS.
semaphore mutex = 1; mmdtugﬁholdofmdﬂmmmufmtuﬁvely
semaphore wrt = 1; ffumdbymﬁummtheCSmmuﬂyudmivdy

Reader
- il Writer 1 aof
2. walt(wrt) a. wWait ( mutex);
3. <Writing is performeds 3, readCount++;
4. signal (wrt); 4. if (readCount == 1)
5. }while(1); 5. wait (wrt) ;
6. signal (mutex) ;
T, <Reading is performeds
8. wait (mutex) ;
2. readCount--;
10. if(readCount == 0)
11. sigmal (wrt);
12. wsignal (mutex);
13. }while(1);
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Q.1. Encircle the right answer cutting and overwriting is not allowed, [2ﬂ:1=2n}h

1. The services of Operating System kernel can be availed through .

A. System Call B. Semaphore C. Thread D. Dispatcher
2. ensures that no process accesses a memory address outside its address space.
A. CPU B. Address C. Memory D. /O

3. The removal of process from active contention of CPU and reintroduce them into memory later is
known as .

A. Interrupt B. Swapping C. Signal D. Thread

4. The removal of process from active contention of CPU and reintroduce them into memory later is
known as

A. Swapping  B. Interrupt C. Signal D. Fragmentation
5. Which one of the following is an inter-process communication tool?
A. FIFO B. Pipe C. Socket D. All of the given

6. The interval from the time of submission of a process to the time of completion is termed as
time

A, waiting B. turnaround C. response D. completion
7. Athreadisa

A ltgh.tvmglnpmm C. process scheduler
B. critical section D. high speed process
8. scheduler is invoked when a process is swapped out of main memory.
A. Long term scheduler C. Medium term scheduler
B. Short term scheduler D. All of the given
9. scheduling algorithm is suitable for time sharing systems.
A. FCFS B. SJF C. Priority D. Round-Robin

10. Race condition is a situation where the final value of the shared data being accessed by concurrent
processes depends upon:

A. Which process finishes first C. Which process finishes last
B. Which process starts first D. Which process starts last
11. If semaphore is being used for process synchronization, then it must be initialized with ___ .
A. 0 B.1 C.2 D. Any positive integer
12. Which of the following is software-based solution for solving critical section problem?
A. Semaphore B.SWAP  C. Peterson algorithm D. Bakery algorithm
13. The circular wait condition of deadlock can be prevented by
A. using thread C. using semaphore
B. using pipes D. defining a linear ordering of resource types
Page 1 of 2 P.T.O.




14. In paged memory system, physical memory is broken into fixed-sized blocks called ;

A. frames C. pages
B. blocks D. segments
15. In fixed sized partition, the degree of multi programming is bounded by the
A. Memory size C.CPU
B. Number of partitions D. Partition size
16. An SJF algorithm is simply a priority algorithm where the priority is:
A. The predicted next CPU burst C. The current CPU burst
B. The inverse of the predicted next CPU burst D. Anything the user wants
17. Compaction is a technique for overcoming
A. internal fragmentation C. deadlock
B. fatal error D. external fragmentation

18. What is Belady's anomaly?

A. By increasing number of frames Page fault decreases
B. By increasing number of frames Page fault increases
C. By decreasing number of frames Page fault increases
D. By decreasing number of frames Page fault decreases
19. Minimum number of frames that can be allocated to a process depends on:
A. Available memory C. Secondary storage space
B. Paging mechanism used D. Architecture
20. A computer system has 48-bit logical address, page size of 4KB, and page table entry size of two
bytes. What will be the page table size?

A. 2% Bytes C. 2°" Bytes
B. 2% Bytes D. 2* Bytes
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NOTE: Attempt any FIVE out of seven questions. Question # 1 is compulsory to attempt.
Each question carries 20 marks.

Questlon 1: (20 marks)
Explain the following concepts with examples {Compulsory Question)

A.  Domain Model Entity C. Data Flow Diagram
B.  GrayBox Testing Technique D. Use Case Actor
Question 2: (20 marks)

List all the stages of “Bohem’s Spiral Model” explalning each stage with detalls. Also provide
advantages and disadvantages of the model?

Question 3: (20 marks)

Define “Lines of Code” (LoC) Costing Technique from Software Project Cost Estimation? Also
enlist differences between KLOC, KDLOC and Person-Month? Use suitable example to explain

YOur answers.
Question 4: (20 marks)
Define the following Terms and give detalls using Examples for each concept from Four Ps of
Project Planning?
1. Project 3. People
2. Product 4. Process

Question 5: (20 marks)

Define the Concept of DOMAIN MODEL, Write type of relationships in a Domain Model and
use dlagram to explaln your answer In detall.

Question 6: (20 marks)
In FUNCTION POINT COST ESTIMATION TECHNIQUE from Software Project Costing what is
meant by the following Terms, explain your answer with detail and provide suitable examples

1. Elementary Process 3. External interface Files
2. Internal Logical Files 4, User Query Count
Q;umluni':tlumlrh}

Define the following with detall and provide sultable examples. Also provide merits and
demerits of each over others

1. Black Box Test 3. GrayBox Test
2. White Box Text 4. Glass Box Test
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Q.1. Encircle the right answer cutting and overwriting is not allowed. (10x1=10)

L. Mm&mﬂ:mymdhnmiﬂmh&eahﬂmsehwhhhof&efuﬂnwingm?
a) Traditional file system *  c) RDMS
b) DBMS d) None of these

2. Which of the normal form is based on multivalued dependencies?
a) First ¢) Third
b) Second d) Fourth

3. Which command is used to remove all rows from a table?
a) Alter ¢) Truncate
b) Remove d) Drop

4. A____ isaquery that retrieves rows from more than one table or view:
a) Start ¢) Join
b) End d) All of the mentioned

5. In a relational database, a referential integrity constraint can be specified with the help of-
a) Primary key ¢) Secondary key
b) Foreign key d) None of the above

6. After groups have been established, SQL applies predicates in the clause,
allowing aggregate functions to be used.
a) Where c) Group by
b) Having d) With

7. What does a foreign key combined with a primary key create?
a) Network model between the tables that connect them

b) Parent-Child relationship between the tables that connects them
¢) One to many relationship between the tables that connects them

d) All of the mentioned
8. Which of the following is popular for applications such as storage of log files in a database
management system since it offers the best write performance?

a) RAID level 0 ¢) RAID level 2
b) RAID level 1 d) RAID level 3
9. &ﬁnﬂnﬂ:sregnrdingmcvﬂmaﬂnwadinwmwislhumudﬂdmmhmizm
for enforcing database integrity
a) Column c) Index
b) Constraint d) Trigger
10. What command is used to get back the privileges offered by the GRANT command?
a) Grant ¢) Run

b) Execute d) Revoke
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NOTE: Attempt ALL questions.
[9+9=18 marks] Question 2:
Suppose a manufacturing company stores the employee detalls in a table named employee that has four
attributes: emp_id for storing employee’s id, emp_name for storing employee’s name, emp_address for
storing employee’s address and emp_dept for storing the department detalls in which the employee
works. At some point of time the table looks like this:

emp_jd emp_name emp_asddress emp_dept
101 Amna Lahore 00001
101 Amna Lahore DO004
123 Al Karachi 000921
166 Majid Quetta D00251
166 Majid Quetta 000322

(a) [3+3+3=9 marks] Discuss the update, insertion, and deletion anomaly in the context of the above table.
(b)[3+3+3=9 marks] Convert the above table fo first, second, and third normal form. Also discuss the steps along.
[9x3=27 marks] Question 3: Short questions

[9 marks] What is the use of DROP command and what are the differences

between DROP, TRUNCATE and DELETE commands?

[9 marks] Explain the concept of ACID properties in DBMS?

[9 marks] What are the different type of relationships in the DBMS? Briefly explain each.

Question 4: (5x2=10)

Consider the following schema of Housing authority. Create a single SQL query

that answers each of the following questions.

(2) Which housing units (by unit number) have more than two bathrooms?
(b)What is the birthdate of resident named Tom Haverford?
(¢) What are the names of all heads of household (list in ascending alphabetic order by last name?)
(d)How many units are larger than 2000 square feet?
(¢) What is the average squate footage of all units in the database?
Page 1 of 2 P.T.O.



You would like to produce the following circularly-linked list for the sequence (t, e, a, m, w, o, 1, k):

t ile—I‘T—an

Similarly, given the following circularly-linked lists for the sequences (h, i) and {1):

‘\+ ¢ \_E

You would want to produce the following circularly-linked list for the sequence (h, i, 1):

b e s N em

Assuming that the nodes in the circularly-linked list are represented with the following struct:

struct Node {

string value;

Node® next;

k
Write a function Node® concatenateCirculariylinkedLists{Node* first, Node® second); that accepts as

- Input-painters to two different circotarty-tirke d-ists; then rewires them to form a newcircotarty-tinked -

list representing the concatenation of those twao lists. The function should then return a pointer to the
very first cell In the resulting circularly-linked list. Your implementation of
concatenateCircularlylinkedUsts must not allocate any new heap storage and must instead change the
pointers in the existing cells. Since all of the collections types we have seen so far (Vector, Stack, Queue,
etc.) allocate heap storage, this precludes the usage of any of those types.

In implementing this function, you can assume the following:

& Neither first nor second will be NULL.
» The pointers first and second refer to the starts of different circularly-linked lists, meaning that
you will not get two pointers to the same circularly-linked lists.

Node* concatenateCircularlyLinkedLists{Node® first, Node® second) {
Question: 5 (5x2=10)

Given the following list of integers: 16, 35, 25,7, 5, 20,0

2. Draw the AVL tree that results when all of the above elements are added (in the given
order) to an Initially empty AVL tree. Please show your work. You do not have to draw an
entirely new tree after each element Is added, but since the final answer depends on every

wmmm,mmwhmmm.mnMoummmmwp
earn partial credit in case of an error.
What Is the balance factor of the root node of the AVL tree that you drew for part 3{a)?

b. Draw a valid AVL tree of integers for which a single remove would cause the tree to become
imbalanced in one of the two ways an insertion cannot cause an AVL tree to become
imbalanced. For full credit, draw the valid AVL tree before the remove and say which integer
value would have to be removed to cause the AVL tree to become imbalanced In a way not
covered by the four insertion imbalance cases.

Page 2 of 2
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Q.1. Encircle the right answer cutting and overwriting is not allowed. (10x2=20)

1) Whmmmbrmﬁmd%ﬂﬂhhﬁmmhmm?
a) HacunanmisT{n]:T{n-2]+0{n}mdt‘nmnumpl&xiyisﬂ{n*2}
b) Recumence isT{nJ:T(n-1}+0{n}mummnﬂaxilyh0{m2]
c) RamnancaisT{n}=mrﬂz}+0(n)andﬁnwconﬂexﬁylsD{nLngn}
d) HecunmisT(n}=T{nf1{})+T{Bm10}+0{n}anﬂﬂmwmyiat‘l{nmun}

O(nLog n) for a random input array

b) Anymmlsunbasedsuﬁngaiuuiuunmnhamadesmmuhyusingpasiﬁmasa
uﬂaﬂauﬂmmghmntsaremmad

c) Counting sort is not a comparison based sorting algorithm

d) Heapmﬂisnutamnmansunbasadsorﬁnuawm

3) Whatis time complexity of fun()?
int fun(int n)

{
int count=0;
for (inti=n; i>0;i/=2)
for (int j=0; j<I; j++)

Count++;
retum count,
}
a) O(n2) c) O(n)
b) O(n Log n) d) O(nLog n Log n)
4) Suppose we want to detemﬂnaﬂmemchmyufmealguﬁm. then how we can measure
the space factor

a) To count the maximum memory required by the algorithm

b) To count the minimum memory required by the algorithm

€) To count the average memory required by the algorithm

d) To count the maximum disk space needed by the algorithm
5) A best suited linked list is

a) For relatively permanent collections of data

b) The structure size and data in changing constantly

c) For both of the above

d) For none of the above

Page 1 of 2 P.T.O



6)

8)

9)

Dijkstra's algorithm is used to soive prablems 7

a) Network lock

b) Single source shortest path

¢) Al pair shortest path

d) Sorting

The beliman ford algorithm retums yalue ?

a) String

b) Boolean

¢) Double

d) Integer

The main measures of the efficiency of an algorithm are?
a) Time and space complexity

b) Data and space

¢) Professor and memory

d) Complexity and capacity

Identify the best case time complexity of selection sort?
a) (n Logn)

b) O(n"2)

c) O(n)

d) O(1)

10) Identify the approach followed in Floyd Warshall's algorithm?

a) Linear programming
b) Dynamic programming
c) Greedy technigue

d) Backtracking

Page 2 of 2
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Q 2) Answer the following [5+5+5 = 15]

A) What is the difference between big-O and small-o notation?
B) What will be the height of a max heap with 800 values?
C) Write a function to find minimum of a binary search tree.

Q3) What is the worst-case running time for the following: (8]
Sorting Algorithm Worst-case running time
ick Sort
Insertion Sort
Heap Sort
Merge Sort
Q4) Give recurrence relations of quick sort for best case and worst case. Give
examples for both cases, (12)
Q5) Show step by step construction of Min Heap from the following data. [7]
4 1 3 2 16 9 10 14 8 7
Q 6) Sort the following data using Merge Sort. Show all steps. (8]

23, 56, 85,12, 0, 12, 14, 19, 17, 36, 25, 90, 66, 100, 9

Q 7-A) Show how we derive the recursion tree for T(n) = 3T(n/d)+¢n?, [10]
Q 7-B) What will be upper bound (big-O) in this case? [5]

Q 8-A) Consider the following graph:

Consider above graph and draw adjacency list. 5]

Q 8-B) Run Prim’s algorithm step by step (show new graph at each stage) and find the
minimum spanning tree, [10]
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Question 1:

i) Write down formula of cubic spline for 4 points.

ii) Write down the formula Runge Kutta method of order 2.
iii) State the difference between Roll's theorem and mean value theorem.
iv) Write down main source of errors in numerical solutions.

v) What is main difference among Spline and B-spline?
Question 2:

a) Solve the system using Gaussian elimination method

z+y+2=3
2z—y—2=3
T+y+z=9

b) Describe dfference among relative, absolute and percentage error.
Question 3:
a) Find a root of following equation using Bisection method with € = 0.01.
flz)=2-z-1

b) Describe dfference among relative, absolute and percentage error.
Question 4:

a) Consider the following function

f(ﬂ'.') = 2.’!7’ + I’ —4
with h = 0.5 and z € [1.5,3.5] estimate f'(2.5) and f"(2.5)
b) Caleulate cubic splines fior (0.5)

z|0]1]2]
v[-5]-4]3]
Page 1 of 2 P.T.O



Question 5:
a) Evaluate

f#+2

by using simpson’s § rule and simpson’s § rule.
b) State and prove the rate of convergence of Newton Raphson method for finding
roots of a non linear equation.

Question 6:
a) Given that

z|0f1|2[3]| 4 |
v|1[7|23]55|109 |

Find y(0.5) and y(1.5). Do the calculation upto two decimal places.

b) Consider the initial-value problem 3y + 2y = z¢~2* with y(0) = 1 Use Euler’s
method to find y at z = 0.1, z = 0.2 and £ = 0.3. Do the calculation upto two
decimal places.

Question T:
a) Compute eigen vector using Power method starting with zo = (1,1, 1)*

0 6
A= |0 -4 0
211

b) Find an LU decomposition for the matrix

30 1
‘4=21]
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Note: Attempt ay THREE questions. While Question No. 1 is Compulsory. All
questions carry equal marks.
LN A L poe Syt SI= Dr f e 8 )
Q. 1. Answer Briefly.

I]WrihﬂaupohnofviuwufﬁwreﬁliominMakknbefnmtb#hirlﬁofﬂneProphu{PHLﬂﬂ.
2) Write the Ablution manner according to the Sunnah.

3) When Hadhrat Khadlja offered Him (PBUH) her hand for mamriage?
4]Mﬂhmﬂmmmmﬁmﬂmﬂﬂm

S) How long was the Caliphate of HAZRAT UMAR BIN KHATTAB (R.A)?

6) What Is order of chivalry / Hilf al-fudul?

7) What means HAJl literally?

8) When Imam Abu Hanifs died?

9) Who did prepare MUSHAF-E-SIDDIQI?
lulmuHUnMuwmmhmmm&hum?

(20) WL J Tlﬂ.fﬁ_l.v:‘db'

VL)oo & ool Sehoisilf Sose ooy 21

el i LY R Y

PN N TR N NI ML

WSl Fae i 9 P & Ao o F 227 S bt

Tq.dﬂfd'{ &ty =S e 10 PR ET a0 K D St A = 2
u.z.muaMNMWMmhmmummym. (20)

LI FE XL gt 2 4 v
q.s.muawmummﬂ-mmum. (20)

LT LY 5\ L 1.3 4
Q. 4. Please discuss the Islamic concept of Eschatology and Predestination and Free Will In detall.  (20)

_L{fwa.d;iu:(,ﬁfﬁr;rw:ﬁﬂl [;ﬂ.lzurrrﬂ"’-—‘ﬂ‘}ljf
Q.ﬁ.%ammthUhmmﬁxﬂmﬂlﬂlﬂ. (20)

eI (o L iy w5 2 Uiy
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Q1.

Q.2.

Q.3.

Q.4.

| Part-Il (Pakistan Studies) || Max. Marks:40

Note: Attempt any TWO questions. All Questions carry Euaql Marks.

Discuss the Islamic clauses of Constitution of Pakistan 1973.

LS es g 1973e el T
Describe the early difficulties faced by Pakistan after creation?

S et Sl Loy

Describe the role of Sheikh Ahmad Sirhandi as pioneer of Islamic
Renaissance in South Asia?

e S flﬁ =2 s s A £ BB SRR

Describe Pakistan-China Relationship in detail.
g .;-:‘M{&L‘Eﬁ;bﬁ;ﬂ;idﬁfl

Page 2 of 2

(20)
i1 1
(20)
:rﬁ}dlr
(20)
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