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Answer the following question

3

| P e . refers to those attributes of 3 system visible to a
programmer or, put another way, those altribuies that have a direct
impact on the logical execution of a programn.

a) Computer architecture
b) Computsr organization
¢) Both
Answer , L
«. The decoded instruction is stored! ir
a) IR '
b) PC
¢} Registers
d) MDR
Answer:
= SIS S gy . refers to the operational units and their
interconnections that realize the architectural specifications.
a)Computer architecture
b) Computer organization
c) Both

[ —

i Aniswer
! 4. Which of the register/s of the processor isiare connected to Memory Bus?
" a) PC

Ny MAR

CiiR

dj £2oth PC and MAR
Answer

& The basic functions that a computer can perform are contrel and .. ...

aj Data processing
bj) Data storage
¢} Data Movement
d) All of them
Answer :
5. ISP stands for L.
aj Instruction Set Processor
b) Information Standard Processing
c) Interchange Standard Protocol
d) Interrupt Service Procedure
Answer:

P as i s Dy o Controls the operation of tha computer and perforvs its data
processing functions.

a) Gentral processing unit
b} fain memory
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c) 10
d) System interconnection
Answer :

4. The bus used to connect the monitor to the CPU is e
a) PCl bus
b) SCSI bus
c) Memory bus
d) Rambus
Answer:
.. S Moves data between the computer and its external environment.

a)Central processing unit
b) Main memory
c) VO
d) System interconnection
Answer :
10. The advantage of I/O mapped devices to memory mapped is _
a) The former offers faster transfer of data
b) The devices connected using /O mapping have a bigger buffer space
c¢) The devices have to deal with fewer address lines
d) No advantage as such
Answer:

11 Performs the computer’s data processing functions.

a)Control unit
b) Arithmetic and logic unit
c) Registers
d) CPU interconnection
Answer :
12. The method of accessing the /O devices by repeatedly checking the
status flags is
a) Program-controlled 1/0
b) Memory-mapped I/O
c) 1/0 mapped
d) None of the mentioned
Answer:

13 The ENIACwas a ......... rather than a binary machine

a) Decimal
b) binary
c) hexadecimal
Answer : v
14. The method which offers higher speeds of I/O transfers is _
a) Interrupts
b) Memory mapping
c¢) Program-controlied I/O
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d) DMA
Answer:
5. s the first electronic digital computes

a) ENIAC

b) Harvard Mark 1

c) ACE

d) Colossus Mark 1
Answer :

16. The interrupt-request line is a part of the
a) Data line

b) Control line

c) Address line

d) None of the mentioned
Answer:

17.The transistoris ....... feeeeaens than a vacuum tube.,

a) lower, faster
b) smaller, cheaper
c) bigger, expensive
Answer :
18. The time between the receiver of an interrupt and its service is
a) Interrupt delay
b) interrupt latency
¢) Cycle time
d) Switching time
Answer:
19. to the /O unit, or is used to receive a word from memory or from the /O
unit.

a) MAR
b) MBR
c) IBR
d) IR
Answer :

20. The code sent by the device in vectored interruptis _____ long.
a) upto 16 bits
b) upto 32 bits
c) upto 24 bits
d) 4-8 bits
Answer:
5 S PP capable of operating on binary data.

a) ALU

b) input&output
¢) main memory
d) control unit
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Answer |

22. register is used for the purpose of controliing the status

of each interrupt request in parallel priority interrupt.
a) Mass
b) Mark
c) Make
d) Mask
Answer:
3. the last generation computer depends on artificial intelligence on .......

Py
]

a)low speed
b) high speed
c) normal speed
Answer :
24. The instructions which can be run only supervisor mode are?
a) Non-privileged instructions
b) System instructions
c) Privileged instructions
d) Exception instructions
Answer:

25. The von Neumann architecture is based on which concept?..............
a) data and instructions are stored in a single read-write memory
b) the contents of this memory are addressable by location
c) execution occurs ina sequential fashion
d) all of the above
Answer
26. The Direct Memory Access DMA transfers are performed by a control
circuit called as
a) Device interface
b) DMA controller
c) Data controller
d) Overlooker
Answer:
27. A sequence of codes or instructions iscalled ______ -
a) software
b) memory
c) an interconnect
d) a register
Answer .
78. The controller is connected tothe ___
a) Processor BUS
b) System BUS
c) External BUS
d) None of the mentioned
Answer.
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2. The processing required for a single instructionis calledatn)
cycle.
a) execute
b) fetch
c) instruction
d) packet
Answer @
10, The registers of the controiler are
a) 64 bits
b) 24 bits
c) 32 bits
d) 16 bits
Answer:
14, The action that an instruction may specify that the sequence of execution
be altered called .......cooovvrer

a) Processor-memory

b) Processor-1/O

c) Data processing

d) Control

Answer :

32, _serves as an intermediary between the device and the BUSes.

a) Interface circuits
b) Device drivers
c) Buffers
d) None of the mentioned
Answer:

34, The state describes Read instruction from its memory jocation into the
processor called .....ooevveniene

a) Instruction fetch

b) instruction address calculation
¢) Data operation

d) Instruction operation decoding
Answer :

(9]
E 9

The use of spooler programs or Hardware allows PC operators to
do the processing work at the same time a printing operation is in
progress.

a) Registers
b) Memory
¢) Buffer

d) CPU
Answer:

35, A(n) is generated by some condition that occurs as & resuit of an

instruction execution.

a) timer interrupt
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b) /O interrupt
c) program interrupt
‘ d) hardware failure interrupt
Answer .
J‘ 36. DDR stands for __ L
| a) Data Direction Register
b) Data Decoding Register
c) Data Decoding Rate
d) None of the mentioned
Answer:
47. One of the approaches can be taken to dealing with multiple interrupts is
to disable interrupts while an interrupt is being processed called ...

a) Disable interrupts
b) Define priorities
c¢) All of the above
d) None of the above
Answer :
The minimum time delay between two successive memory read
operations is ________
a) Cycle time
b) Latency
c) Delay
d) None of the mentioned
Answer:
39. The interconnection structure must support which transfer?.....c.coo..
a) memory to processor
b) processor to memory
c¢) /O to or from memory
d) all of the above
Answer :

L]
a4

40. VLSI stands for
a) Very Large Scale Integration
b) Very Large Stand-alone Integration
c) Volatile Layer System Interface
d) None of the mentioned
Answer:

41. A bus that connects major computer components {processor, memory,
1/0) is called a
a) system bus
b) address bus
c) data bus
d) control bus
Answer .
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- A 16 X 8 Organisation of memory cells, can store up to _
a) 256 bits
b) 1024 bits
c) 512 bits
d) 128 bits
Answer:
43. Control signals transmit ............... among system modules.

a) Timing signals

b) Command signals

c)Aand B

d) none of the above

Answer : :
44. Circuits that can hold their state as long as power is applied is __

a) Dynamic memory

b) Static memory

c) Register

d) Cache

Answer:

45. Consider a hypothetical microprocessor generating a 16-bit address (for
example, assume that the program counter and the address registers are
16 bits wide) and having a 16-bit data bus What is the maximum memory
address space that the processor can access directly if it is connected to
a “8-bit memory”?............
a) 64 KB
b) 32 KB
c) 16 KB
d) None of the above
Answer :
46. The data is transferred over the RAMBUS as
a) Packets
b) Blocks
c) Swing voltages
d) Bits
Answer:
47. Consider microprocessor having 16 bit-wide external data bus. How many
cycles needed to transfer instruction with two bytes long .....................
a) one cycle
b) two cycles
c) three cycles
d) None of them
Answer :
48. The last on the hierarchy scale of memory devices is
a) Main memory "
b) Secondary memory
c) TLB
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d) Flash drives o
Answer-:

48. The Virtuaj Memory basicafiy stores the Next segment of data to be
executed on the
a) Secondary storTage
b) Disks
C) RAM
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Answer the following questions: (100 Marks)
I. Complete the following statements from the oiven table. (60 Miarks)

Note: each answer may be used several times.

g - Y T 4 = . 1
1l DEA 6 Regular expressions | 11 ambiguity 16 L) 21 Reduce i
2| lexeme 7 four 12 NIFA 17 Maximal munch | 22 Predictive !
3| attributes 8 parsc trec 13 | Priority 18 | DIS 23 | Top-Down |
|
4| Optimization 9 FOLLOW 14 Klecene closure | 19 | Semantic 24 | handle 1‘
5| NEWLINE 10 | BFS 15 | tokens 20 | Parsing 25 | Shift
A e that store extra information about the token. ( ) 1
L |
I . . . : . |
b, The oo sct represents the sct of terminals that might come after a given nonterminal | () !
- _ — -
boc . arc a family of descriptions that can be used to capture certain languagcs. { ‘
i |
i - ; — : - ==
| d. l.exical analysis splits mput text into ......... « ) ]
‘ Covennne can parse in O(n |G]) time. where n is the length of the string and |G is the size of the (N
! grammar. ) |
— : : — e e R —
| . encoding the steps in a derivation. { i
I i e ——————————————— i
| o. Low-memory ... has higher scan time. ( |
» . S
I h. Leftmost....... works on all grammars. | O
- . I I
i. Formally, a CFG is a collection of ....... objects. { ) |
| reducc a handle. ( ]
SRR a property of grammars. not languages. ) |
|
| - — - S S IE—
L improve the resulting structure. ()
M. e, eucss which production should be inverted. ) "
- Parsing beginning with the start symbol. try to guess the productions to apply to )
end up at the user's program 1 “
o. High-memory ......... has lower scan time. ()|
. , B S S
| . oo ds the leftmost complete cluster of feat nodes. ‘ C )
EEE—— — =) - yrme—— . S ! !
. T ~ ¥ = E o T - B - ]
Qe veeeeie is the picce of the original program from which we made the token %

[EE



means move a terminal across the split ( ﬂ
|
s. R*isarcgular expression forthe ......... of R. ( )
L s masommnio: report errors if tokens do not properly encode a structure. o ()
R pick the rule that was defined first. - { }
; Identify the meaning of the overall structure. ()
w. Lexemes are sets of strings often defined with ... ... ( )
B snocemr o mr e match the longest possible prefix of the remaining text. ()
‘
v. befimost .o Often used ina limited form as recursive descent. ¢ )
( /. ....... Recover the structure described by that scrics of tokens. - ( 7
T ———— pop some number of symbols from the stack. and then push the appropriate ()
nonterminal. ‘
| bbo marks the end of a line. ¢ )
cc. ...parsing scans fr()l—]'q left-to-right. using one token of lookahead to find a leftmost derivation. ¢ )

(34 Marks)

Question 2:

Put (\) or (X)) for cach of the following statements:

I~

( 1. Somectimes we will discard a lexeme rather than storing it for later usc.
() 2. ?}mimi/mion: FFabricate the structure.
() 3. DEDENT indicates an increasc in indentation.

() 4. Not all tokens come directly from the source code. )
¢ 5. Lefimost BES works on grammars without left recursion.

) 6. Unfortunately. CFG arc (usually) too weak to define programming languages. o o

) 7. Somec tokens might be associated with lots of different lexemes. »
¢ ) 8. A rightmost derivation is a derivation in which each step expands the rightmost nonterminal.

[C ) 9. The token sequence is used in the parser to recover the program structure.

« ) 10. The lefimost DFS/BES algorithms are backtracking algorithms.

M(M__ }Mu 1. Real grammars are often ambiguous. o - .
) 12. There arc three main kinds of finite automata - B
« ) 13. RIR2 is a regular expression represents the union of the languages of R1 and R2.

) T4 In DEFAL every state must have exactly one transition defined for every letter. A A—
« ) 15, BFS is slow. - .
¢ ) 6. Each token is associated with two lexemes.

( } [7. We discard irrelevant information (c.g. whitespace. comments).




ﬂ,f/_/
{ () 18. Regular cxpressions can be implemented using infinitc automata.
{ } | 19. All tokens comce dircctly from the source code.

( ) 20, 1eftmost DFS Rarely used in practice.

TR S S
‘{ () 21. The symbol ¢ is a regular cwmcs%ton matches the empty string.
I S S — _ R
) | 22. Keywords can be used as identifiers.

\ ( ) 23, There arc many algorithms for climinating ambiguity.

2 { } 25, al M\U is parscd as ((a a(b*yeyld
— o [ J/f}/ R
() 76. TR is a regular expression. (R) is a regular expression w ith the s

29. IR Optimization simplify the intended structure.

30. Some tokens might be associated with lots of different lexemes.

Question 3 (Or al):

Chosse the correct apswer and write its letter in the answer table:

28. Uppercase letters at the end of the alphabet will represent terminals.

T ,
27. Complexity of DFA is O mn?2) for strings of IcnOth m and automata with n stat ates. \

(10 Marks)

[, The - transitions are followed automatically and without consuming any input.
a) 0 b) 1 c) ¢ d)a

A can be in many states at once.

a) DEA b) NFA FA & DEA dy NFA or DFA

a)ASCH b) Unicode ¢) Alphabets

4 A nonterminal A is said to be left recursive Hf —ommmm -

a) A—y by a=%p ) A=
5. mmemmmmmemees techniques scan the input from left-to-right.
a) Dircctional b) Predictive ¢) Reverse

Answer Table

Question \ 1

l
\
T\n\*ﬁ er \ 'mf“” S T \

l 1 \

IS DRI SN I B S—

With My Best Wishes
Dr. Daliow Nashat

[83)

d) Tokens

d) A =%A0

d) CHG
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Answer the following questions: (90 Marks)

Question 1: Answer the following (MCQ) questions: (20 Marks)

1-An assault on system security that derives from an intelligent threat
A Attack B. Threat. C. Vulnerability D. Risk

2-An expectation of loss expressed as the probability that a particular threat will
exploit a particular vulnerability with a particular harmful result
A Attack B. Threat C. Vulnerability D. Risk

3-Possible danger that might exploit a vulnerability
A Attack B. Threat C. Vulnerability D. Risk

4-Flaw or weakness in a system's design, implementation, or operation and
management that could be exploited to violate the system's security policy.

A.Attack B. Threat C. Vulnerability D. Risk

5-An action, device, procedure, or technique that reduces a threat, a vulnerability
A.System resource  B. Countermeasure C. Security policy D. Adversary

6-An entity that attacks, or is a threat to, a system.
A.System resource. B. Countermeasure C. Security policy  D. Adversary

7-Attack that does not affect system resources
A Passive B. Active C. Insider D. Outsider

&-Attack that initiated from outside the perimeter
A Passive B. Active ) C. Insider D. Outsider

9-Attack that initiated by an entity inside the security perimeter
A Passive B. Active C. Insider D. Outsider

10-means used to deal with security attacks
A Prevent B. Detect C. Recover D. All previous choices.

Question 2: Answer the following (MCO\} guestions: (20 Marks)

1-Alossof ............ is the unauthorized disclosure of information.
A. confidentiality B. integrity C. availability
2-Alossof ............. is the unauthorized modification or destruction of information.

A. confidentiality B. integrity C. availability



3-A loss of ........... is the disruption of access to or use of information or an
information system.

A. confidentiality B. integrity C. availability

R means the property of being genuine and being able to be verified and trusted.
A. confidentiality B. accountability C. availability D. authenticity
5-........ means verifying that users are who they say they are and that each input
arriving at the system came from a trusted source.

A. confidentiality B. accountability C. availability D. authenticity
S — . The security goal that generates the requirement for actions of an entity to
be traced uniquely to that entity.

A. confidentiality B. accountability C. availability D. authenticity
7-........ supports nonrepudiation, deterrence, fault isolation, intrusion detection and
prevention, and after-action recovery and legal action.

A. confidentiality B. accountability C. availability D. authenticity
Breeeeniasns : Because truly secure systems aren’t yet an achievable goal, we must be
able to trace a security breach to a responsible party.

A. confidentiality B. accountability C. availability D. authenticity
. E— . Systems must keep records of their activities to permit later forensic
analysis to trace security breaches or to aid in transaction disputes.

A. confidentiality B. accountability C. availability D. authenticity

10-Usurpation is a threat to ...........
A. confidentiality ~ B. accountability C. availability ~ D. system integrity.

Question 3: Answer the following (MCQ) questions: (20 Marks)

1-Exposure attack can result in the following threat consequence ..........
A. Unauthorized disclosure ~ B. Deception C. Disruption ~ D. Usurpation

2- Interception attack can result in the following threat consequence ..........
A. Unauthorized disclosure ~ B. Deception C. Disruption ~ D. Usurpation

3- Inference attack can result in the following threat consequence ..........
A. Unauthorized disclosure  B. Deception C. Disruption  D. Usurpation

4- Intrusion attack can result in the following threat consequence ..........
A. Unauthorized disclosure ~ B. Deception C. Disruption  D. Usurpation

5-Masquerade attack can result in the following threat consequence ..........
A. Unauthorized disclosure ~ B. Deception C. Disruption ~ D. Usurpation

6-Falsification attack can result in the following threat consequence ..........
A. Unauthorized disclosure ~ B. Deception C. Disruption ~ D. Usurpation
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7-Repudiation attack can result in the following threat consequence ..........
A. Unauthorized disclosure  B. Deception C. Disruption  D. Usurpation

8-Incapacitation attack can result in the following threat consequence ..........
A. Unauthorized disclosure B, Deception C. Disruption  D. Usurpation

9-Corruption attack can result in the following threat consequence ... ...
A. Unauthorized disclosure  B. Deception C. Disruption  D. Usurpation

10-Obstruction attack can result in the following threat consequence ..........
A. Unauthorized disclosure  B. Deception C. Disruption D, Usurpation

Question 4: Answer the following (MCQ) questions: (20 Marks)

I-Misappropriation attack can result in the following threat consequence ..........
A. Unauthorized disclosure  B. Deception C. Disruption  D. Usurpation

2-Misuse attack can result in the following threat consequence ... .......
A. Unauthorized disclosure  B. Deception C. Disruption D, Usurpation

3-A symmetric encryption scheme has ..... ... ingredients.
A. two B. three C. four D. five

4-Data Encryption Standard (DES) uses .... bit plaintext block.
A. 56 B. 64 C. 128 D. 256

5-Data Encryption Standard (DES)-uses .....bit key.
A.56 B. 64 C. 128 D. 256

6-Triple DES uses ... bit plaintext block.
A. 56 B. 64 C. 128 D. 256

7-Advanced Encryption Standard (AES) uses .... bit plaintext block.
A. 56 B.64 . C. 128 D. 256

8-One of the means of authenticating a user's identity is something the individual
possesses: Examples include electronic keycards, smart cards, and physical keys. This
type of authenticator is referred to as a ...

A token B. static biometrics C. dynamic biometrics

9-One of the means of authenticating a user's identity is something the individual is-
Examples include recognition by fingerprint, retina, and face, This type of
authenticator is referred to asa ...... .

A.token B. static biometrics C. dynamic biometrics

10-One of the means of authenticating a user's identity is something the individual
does: Examples include recognition by voice pattern, handwriting characteristics, and
typing rhythm. This type of authenticator is referredtoasa........

A token B. static biometrics C. dynamic biometrics



Question 5: Answer the following (MCQ) questions: (10 Marks)

1-.......: Advertising that is integrated into software. It can result in pop-up ads or
redirection of a browser to a commercial site.

A. Adware B. Attack kit C. Auto-rooter D. Backdoor (trapdoor)
2-.......: Set of tools for generating new malware automatically using a variety of
supplied propagation and payload mechanisms

A. Adware B. Attack kit C. Auto-rooter D. Backdoor (trapdoor)
3-......... Malicious hacker tools used to break into new machines remotely.

A. Adware B. Attack kit C. Auto-rooter D. Backdoor (trapdoor)
4- . Any mechanism that bypasses a normal security check; it may allow
unauthorized access to functionality in a program, or onto a compromised system.

A. Adware B. Attack kit C. Auto-rooter D. Backdoor (trapdoor)
5-......: Code that installs other items on a machine that is under attack. It is normally

included in the malware code first inserted on to a compromised system to then

import a larger malware package.
A.Downloaders B. Drive-by-Download C. Exploits  D. Flooders (DoS client)

Oral Question : Mark false or true. (10 marks)

1- the use of the CIA triad to define security objectives is well established, and there
is no need to additional concepts to present a complete picture. ()

2-computer security is simple as it might first appear to the novice. ()
3-potential attacks on the security features must be considered ()
4-attackers need to find all weakness.()

5-users and system managers tend to not see the benefits of security until a failure
occurs. ()

Dr. Tarik M. A. Ibrahim
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Mark T or F for each true of false sentence, respectively (80 marks).

1- Threads interact through sending messages among themselves.

2- Operating system scheduler decides when to run which threads.

3- Sharing data with synchronization is an easy process.

4- The C++ compilers replace OpenMP codes with many lines.

5- It is easy to implement Runge-Kutta method by OpenMP.

6- In OpenMP, synchronization means that bringing one or more threads to a well
defined and known point in their execution.

7- In tree data structure, it is recommended to process node information in one thread.

8- False sharing can reduce the speed of the OpenMP programs.

9- Mutual exclusion is defined as each thread wait at the barrier until all threads arrive.

10- Data locks is a type of low level synchronization.

11- OpenMP, we Synchronize one or more threads to a well- defined and known point in
their execution.

12- There are two types of synchronization: barrier and mutual exclusion.

13- The command #pragma omp barrier enforces each thread to wait until all threads

arrive to the same commands.
14- The command #pragma omp critical is a type of barrier synchronization.
15- The command #pragma omp critical enforces threads to wait their turn, where

only one at a time execute one sentence.

16- Atomic provides mutual exclusion but only applies to the update of a memory
location.



17- We can use the command #pragma atomic into the for loop.

18- The command #pragma omp for is the easiest command to implement for loop in

18-

20~
2l
22-

23-

P
25-
26-

27~
28-

2y-

30-
3=
32-
33-
34-

multi-core applications.
The command #pragma omp for is the easiest command to implement for loop in
multi-core applications.
Implementing for loop with #pragma omp critical is faster than #pragma omp for.
The Sections worksharing construct gives a different structured block to each thread.
In OpenMP, we can assign each thread to perform a different task to the other
threads.
The command #pragma omp single denotes a block of code that is executed by
only one thread (not the master thread).
OpenMP can be used to lock the access to memory locations.
The function omp_num_procs() returns the number of processes.
The data sharing can be used to share the variables among threads and the main
program.
In the command #pragma omp parallel for private(X), the variable X is not initialized.
In the command #pragma omp parallel for firstprivate (X), each thread has a different
value for the variable X.
In the command #pragma omp parallel for lastprivate(X), the variable X in the main
program is updated after this OpenMP command.
Tasks are independent units of work.
The tasks contain code, data, and internal variable control.
Tasks may be executed immediately.
The runtime system decides when tasks are executed.
Task region is the dynamic sequence of instructions produced by the execution of a
task by a thread.

It is better to use OpenMP and MPI in the same program.



35- Cluster contains large number of nodes.

36- We must to use the command #pragma omp task inside one thread not all threads.
37- For the code, there is only one task that calls the function foo.

#pragma omp parallel

{

#tpragma omp task

foo();
}

38- We use #pragma omp parallel to create team of threads.
39- MPI runs a cope of the code between the functions MPI_Init and MPI_Finalize in
different nodes.

40- Fortran programs can contain OpenMP.

Cla ) pis ngﬂ.uﬂ':'\

Mark T or F for each true of false sentence, respectively

1- Gordon Moore predicted that semiconductor density would double every 24 months.

2. After Pentium 4, there is no significant change in the speed of the pfocessors.

3- Capacitance measures the ability of a circuit to store energy.

4-  The main limitation in Moore’s law is that power decreases quadratically with
decrease the voltage (V).

5-  Multi-core technology can be used to overcome the Moore’s law limitations.

6- Most of the current software uses multi-core programming.

7- OpenMP is one of the most common parallel programming models in use today.

8- Intel SCC Processor contains 48 cores.

9- Concurrency is a condition of a system in which multiple tasks are active at one time.

10- Parallelism is a condition of a system in which multiple tasks are logically

active at one time.

End Of questions Best Wishes, Dr. Ibrahim Elsemman
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The Exam contains 3 parts (A-B-C)

All questions are required and the solution is in the question paper and
attached with the answer sheet

Part (A): True—False Questions
In the following statements put T or F between brackets

A1- The correlation coefficient between X and Y is a positive value. ()

A2-If X and Y are discrete random variables with Fy ,(x,y), then bpmf
. 92
fxy(x,y) cab not be given by fy,(x,y) = Bwdy (FX,Y(Xr }’)) ()

A3- The distribution of X determined by E(X) =y and V(X) = 577—; ()

A4- X and Y are random variables then E(XY) = Cov(X,Y) + EX EY. ()

(A5) Let X and Y have the bpdf fy,(x,y) =e ™, x>0, y >0 then

fx() =e™, x> 0. ()
(A6) For the bpdf as in (5) we have fyx(y|x) =e™, y >0 (x>0). ()
(A7) If X and Y has bpdf as in (5) then X and Y are independent. ()
A8-If X and Y are independent then fy, (x]|y) = fy (¥). ()

(A9) A bpdf fyy(x,y) is defined on the area 0 <x <1, 0 <y <1 then

PXzY)= fOl foy fey (x, y)dxdy. ()
—4
A a [InL(x;0)]\? -
A10-1f V(0) = [F e } . then 0 is a MVUE of 6. ()
A11- X and Y are continuous, then Fyx (y|x) = 7 f(ulx)du. ()
A12- Let 0 be an estimator of 6. The function £(8,6) = (0 — 9)2 is called
the squared error loss. ()
A13-fFV(X +Y) =V(X)+V(Y) soXandY are dependent. ()
A14- In Bayes estimation we consider 6 as fixed value. ()

A15- If the loss function is squared error, then the Bayes’ estimator 8 of

parameter 6 is given by 8 = E(0 |xq, ...,x,,). ()

A16- The covariance of X,V is equal to aya, p(X,Y). ()

(A17) If X~N(0,1), and Z = X2 then Z~y2(1). ()
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(A18) The Jacobian value of transformation z = x—j—y w=x+yisw. ()

(A19) If fyy(x,y) =k, 0 <X+ < 1, then it is a valid bpdf at k = 2. ()

A20- Estimator 8,, of 8 is consistent estimator if lim V(6,)=0. ()
s 11— 00

-

A21- The conditional pdf fglx(elﬁfs——called the posterior distribution
and exactly equal to prior times likel@odj&rﬁtiog.ﬁf ()
(A22) The bpmf fry (6, y) =X+, X = 12, y = 1,2, is valid bpmf. ()
A23- The pivot quantity is a fun@on of the parameter only.
A24- For any variables X an Yi'E(XY) = EX)E(Y).
(A25) If My x(slx) = (1 — s)"te, then E(Y|X) = 1.

Part (B). Multiple Choice Questions

Choose the correct from (a), (b) and (c)

e
B1- The Bayes' estimator 6 of parameter 0 based on squared error loss

is the posterior... (a) median (b) mode (c) mean

e S

B2- The marginal cdf of X, is eqaél to

(a) lim Fxly(x,y) (b) lim nyy(x,y) (¢) lim FX'Y(x,y)

X—00 yt»oo X,y —®

B3- For either value of the point (x,y) the value of Fyy(x, y) is equal one
(a) Fx,y(*oor}’) (b) Fyy (oo, 00) (c) Fyxy(x, o)

B4- For any X and Y the expressﬁ?ﬂﬂl}/m] + VIE(Y]X)], is equal to

(@) E(Y) (b) ECYIX) (c) V(Y) o
B5- If 0 is an estimator for 0, then if E(6) = 6 we call that 0 is
(a) sufficient for 0 (b) unbiased for 6 (c) consistent for 6

(B6) If the bpmf of X and Y is fiy (o y) = Ly, x=12, ¥ = 1,2,3.

() = y+3 2y+3 y+1

Then: ) =" (@ 3 (b) ] O
B7- Let X, X,,..., X6 DE @ random sample of size 16 from a normal

| distribution with u = 20 and 52 = 4. Then, X~ ...

1) N(20,1/4) (b) N(20,1/2) (c) N(20,4)
(B8) The bivariate probability density function of X and Y is given by

furGoy) =kxy? 0<x<y<l

and (= 0) otherwise, then the value of k = -

(a) 10 (b) 0.1 (c) [ [ xy*dxdy

-

-




B9- Given the bpdf of X and Y as fy,(x,y) = 1, >y gaEy Ufyadl,
and (= 0) otherwise, then X and Y are...

(a) independent (b) dependent (c) correlated

(B10) If X and Y has bpdf fy,(x,y) =e™, 0<x <y <co. Then
fry (xly), for 0 < x <y (y > 0),is ...(a) e @) (b) 1/y (c) e?™

(B11) The bivariate moment generating function My ,(t,s) is ——

1

1
(1-5)(1—-t)’ (c)

(1-6)%(1-5)

then My (DM, (s)=... (a) ——— (b)

(1-5)2(1-t)

(B12) If the bpdf of X and Yis: fy,(x,y) =2, 0<x <y, 0<y<1,and
(= 0) otherwise, then f,(x) is... (@) 2(1 —x), (0<x<y)
(b)2(1 —x), (O<x<1) (c)2(1+x), O0<x<y

(B13) Let fyy (x]y) = %,O < x<y<], and f{y) =5y 0<% < 1. Sn,

the value 3y?/(1 — x?%), represents ...(a) fyy(x,¥) (b) fx(x) (€) fyr1x(VIx)

(B14) Using the result of f,(v|x) you have chosen in (13) the value of

(b) (c)

3(1+x*)
4(1-x%)

51
4(1-x%)

4(1—-x%)
3(1-x3)

E[Y|X = x]is... (a)

(B15) For any X, Y the variance of X — Y is equal to )
(@ VX)+Vy) (b)VX)+V()—2Cov(X,Y) (c)V(X)—=V(Y)

(B16) If X and Y such thatV(X) =4, V(Y)=9and V(X —Y) = 16. So

Cov(X,Y)is... (a) 3/2 7 (b) 2/3 (&) —3/2
(B17) If V(X) = 16, V(Y) = 4, and Cov(X,Y) = 2, then V(3X — 2V) = -
(a) 32 (b) 136 (c) 16

(B18) Let X be a Bernoulli random variable with parameter p and pmf is

given by f(x;p) = p*(1 —p)'™, x = 0,1. The maximum likelihood

1

estimator of pis... (a) X1, X, (byn2in,X; (c) = Di=1 Xi

(B19) Suppose that X, X,,...,X,, is a random sample from a normal

distribution with parameters u and ¢2. Then the moment estimator of o

==

is... (@) X2 — X (b) X — X (c) X2 —X




e

(B20) If X has a binomial distribution with parameters n and p = 6, and
the prior of 8 is beta distribution with parameters «,." The posterior
distribution of 6 distributed as: (a) Beta (a,n —x + )

(b) Beta (xta,n—x+ [) (c) Beta (x+ta,n + [).

B21- The CDF of the max {X, ..., X,,} is equal to
(@) 1 —[1 - F@l" (b) 1 = [Fy ()" (c) [Fx()]"

(B22) If you know that X}-~bin(771j,p) and with MXJ,(t) = (q + pe")™. If the
random variable Z is such that Z = }1:1)(}., then

(@) Z~bin(Xj-, m;,p) (b) Z~bin(Xj-, m;, np) (c) Z~bin(m;,p)

B23- Suppose 6,, 6, are both unbiased for 0, then 8, more efficient

estimator for @ if (@) V(0,) > V(8,) (b)V(0,) > V() (c) V() <V (0,)

B24- Then mean square error of an estimator 6 for 6 is

(@) E(O — 6)? (b) E(6 - 6) (c) E(6 — EB)?

(B25) Suppose 0,, 8, and 0, are estimators of 8. We know that £(0,) =
E(6,)=6,E@;) =06,v(d,)=12,V(0,) =10,V (f; — 0)* = 6. The good
estimatoris... (a) 6, (b) 6, (c) 6,

Part (C): Oral Question

Write briefly on one only of the methods of finding point estimators for

unknown parameters (moments — maximum likelihood — Bayes).

Help formulas:

(1) X~Beta(a,B) = fx(x) =

[a+p)
F(a)r(B)

(2) X~bin(n;p) == "M)p*Q—-p)"*, x=01...n (0<p<1)
X

x 11 —-x)F"1, 0<x<1

1 CAcN., 2

7Yz ez, y>0

(3) Y~x2(k) = fr(y) =

=

(4) X~N(0,1) = fy(x) = \/%6*7, oo & X < oo

Best wishes ,,, Prof.Dr. Abd EL-Baset . Ahmad
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| Answer te following qustiozs | (8:")
Question 1: (50 Marks)

Complete the following statements from the given table.

Note: each answer may be used several times.

) | IStatistical Tests 6 [XOR 11 Block 16 PRG 21 | Randomized
| 2 |Uniform random variable| 7 |Semantically sccurc | 12 [Predictable 17 PRI 22 | P
{ 3 RC4 8 |Salsa20/12 13 |lincryption 18  [Vigener 23 | none
| 4 Non-ncgligible 9 |Cacsar 14 Independent| 19 |CSS | 24 | llandshake
| 5 |Decryption 10 |Perfect secrecy 15 S-box 20 |Plaintext | 23 | Dcterministic
() a.ooo... Cipher has no key.
( ) b.Wcwritc r & U todenotea .......... over U.

) I A of two strings in {0,1}" is their bit-wisc addition mod 2.

| R e M Tr ey is often randomized.

) e A SIpherhas «iosersnous. if Pr | (kamo)  ¢]  Pr|b (kami) ¢l

Y b B8 iz if for all efficient A Advsg]A.l:]  is negligible .

} B APRPEE, ien where X Y and is cfficiently invertible.

yohoo must be unpredictable .

| U Ciphers built by lteration

} oo = Kkey-len > msg-len.

) K............ function {0.1}°— {0.11" . implemented as look-up table.

) L Analgorithm A is ......... if A(x) outputs ~07 or 17

) [ s P is an algorithm that transform ciphertext to plantext.

I OO used in DVD cenceryption.

Yoo, OFP used oo function

bop I Kx {01} — {0,1}" asceure .......

= 3-round Feistel F: K3 x {0,132 — {0.1}™" asccurc PRP

Yoo used in HTTPS and WEP.
} r................bccomes morc sccurcT as A increases.

1]




( } 5. Stream ciphersare ...

() L ossememssiees is always deterministic.

( ) U ............. Protocol cstablish shared sccret key using public-key cryptography
{ ¥ wlB..com algorithm. output is a random variablc.

() wo has perfect secrecy.

{ } x.an unpredictable ............ is sceure

() v.Shannon's idca: CT should reveal no “info” about ........

Question 2: (20 Marks)

Put (\) or (X) for each of the following statenmients:

« ) I. I is semantically secure if for all cfficient A AdvSS [AE] is negligible.

( ) 2. 3DESisstrcam cipher.

( ) 3. A PRI issccurc if a random function in Funs|X.Y[ s distinguishable from a random function in St
( ) 4. I is often randomized.

( )} 5. Events A and B arc dependent if Pr Aand B Pr|A|- Pr|B]

{ )y 6. Wewrite 1 R U to denote a uniform random variable over U.

( ) 7. Inversion is basically the same circuit.  with fl..... fd applied in the same order,

( )} 8 (15.D)has perfect scerecy if ¥V mo.mi €M ([ fmi])

} 9. Perfect seereey means that (K1 LA
¢} 10. Stream cipher key can be used more than once. -
( ) 11. Record Layer transmit data using shared sceret key knsure confidentiality and integrity
( } 12. Single use key need more machinery than for one-time key
( )} 13. Cryptography is not the solution to all sccurity problems.
() 14. Forevents A and Az Prf A1t U A2 | < PriA] t Pr[Az]
() 15. E is often randomized.
( ) 16. stream cipher have perfect seereey since the key is shorter than the message
( ) 17. Intheory ¢ is a scalar and In practice ¢ is a function

( ) 18, In OTP. modifications to ciphertext are undetected and have predictable impact on plaintext

¢ )y 19. In cStream. the pair (k.r) is used more than once.
{ } 20. Statistical test on {0,117 an alg. A st A(X) outputs “0"orl”

£
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Question 3 (Oral): ) (10 Marks)

Chosse the correct answer and write its Jetter in the answer table:

. Functionally. any PRP isalsoa .......

a)Olp by PRF ¢) PRG d) CRC

2. a PRI is sceure if a random function in Funs| X.Y | is ... from a random function in SI¥
a) not b) distinguishable ¢)indistinguishablc d) b&e

3. In Block Ciphers. R(k.m) is called a/an .......... function

a) round b) random ¢) Unicode d) iteration

4. ECB is not semantically sccure for messages that contain more than ... block

a) onc b) two ¢) three d) four

5. Encryption algorithm is .......... known.

a) not b) partly ¢) incompletely d) publicly

Answer Table

(88}
(O3]
ESN
n

Question | 1

Answer

== Best Wishes ==
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(I) Choose the correct answer : (10 Marks)
(1) To solve the ordinary differential equation 5 % +y%=cosx,
by Euler's method, you need to rewrite the equation as
(a) % =%(cosx— y%), y(0) =S5, (b) % =cosx— y?, y(0)=5,
(© 2 =(cosx~ ¥y, y(0) =5,
(2) To solve the ordinary differential equation e* % byfma 0Bz sl p)=1
by Taylor's method, you need to rewrite the equation as
@ L =@-y)er, yO=1 O F=(x-y)e™ yO=1,
y@ =1 (@ F=x+y, y(©) =1,
8 1 =x £2 yv(1)=0,

0 <x <1, y(0)=5,

(d) % =cosx + y?, y(0)=5.

(@ Z=x-°
(3) To solve the ordinary differential equation x% —2y=x
by Runge- Kutta of second order method, you need to rewrite the equation as
@ZL=2t2, ym=0, ©OF=2y+x, yDO=0,

d d
© Z=x+y* yD=0 (d) Z =x+y?%, y(1)=0.

(4) To solve the ordinary differential equation x% —2y=cosx, 1 =x £2, y(1) =0,
by Runge- Kutta of second order method, you need to rewrite the equation as

R L 4y _ 2 =
(2) gX_x+ 2,y =0, (b) i 2y+ x%, y(1) =0,
ay _ 3 o, _31__}1 coSXx o
(c) g T F + v, (1) =10, (d) il x+ ey y(1) = 0.

(5) To solve the ordinary differential equation X Z—z —p=g LEr 2l y(1) =2
By Runge- Kutta of fourth order, you need to rewrite the equation as
(a) ax = x+1, y(1) =2, (b) i = ~+sinx, y(1) =2,
(.C) dx—X y ’ }’(1)—2; (Ci) dx_1+x' y(l) 2

(6) To solve the ordinary differential equation Ez— +y2=sinx, 0 £x £1, y(0) =5,
by Euler’s method, you need to rewrite the equation as
(a)%zé(cosx—yz), y{0) = 5, (b)%zsinx—yz, y(0) =5,



_ 1

d_y - = g EZ = - =
(©) = -—S(cosx y3), y(0) =25, (d) — =cosx+ y*, y(0)=5.

(7) To solve the ordinary differential equation ezx% +y3=x 0<x <1 y0)=1

by Taylor's method. you need to rewrite the equation as
@2 =@-yer, yO =1 O Z=(-y)e?* yO=1,
©Z=x-y*, yO=1 = @ZF=x+y" y(0) =1.

(8) To solve the ordinary differential equation 2 x% —2y=1x% 1<x <2, y(1) =0,
by Runge- Kutta of second order method, you need to rewrite the equation as

dy _ ¥ L2 5 L - 2 .
(a) i =2+ -2, y(1)=0, (b)ddx =2y+x*, y()=0,
v v y
© = =x+y>, y1)=0, () 5 =x+y%, y(1)=0.

(9) To solve the ordinary differential equation 2x % —2y=cosx, 1 <x <2, y(1) =0,

by Runge- Kutta of second order method, you need to rewrite the equation as

dy _y , cosx _ ay _ 2 -
(a) gx—x—l——“, y(1) =0, (b) gx-—Zy-{—x, y(1) =0,

ay 3 L dy _ ¥y, cosx _
Fre==x+y, =L @ —==<+—, y@1)=0.

(10) To solve the ordinary differential equation X Z—z —y=x3 1<x <2 y(1)=2
By Runge- Kutta of fourth order, you need to rewrite the equation as
g 2 2 r dy _ ¥ : _
(a) gx—x—{-x, Wly=2, (b) ddx—x-l—smx, (1) =12,
(c)d—zzx—y3, w1} = 2Z; (d)d—z=1+§, y(l] =2,

(IT) Choose the correct answer : (20 Marks)

(1) Given Z—z =y —x, y(0) =2,and using h = 0.1 , the value of v(0.1) using Euler's
method is most nearly
(a) 2.2000, by 26255, (c) 2.2234, (d) 1.0222.

(2) In the above question, the actual error between the approximate solution at x = 0.1 with the

exact solution y(x) = 1 4+ x + e* is most nearly
(a) 0.0052, (b) 0.0255, (c) 0.0234, (d) 0.0222.
(3) Given % =y+1, y(0)=1,and using h = 0.1, the value of y(0.1) using Euler’s
method is most nearly
(a) 1.1107 , (b) 1.2000, (c) 1.2200, (d) 1.0222.
(4) In the above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 2 e* — 1 is most nearly
(a) 0.0103, (b) 0.0055, (c) 1.0004, (d) 0.0222.
(5) Given % =y+ x, y(0) =1, and using h = 0.1 , the value of y(0.1) using Euler's
method is most nearly
(a) 0.8367, (b) 1.1000, (c) 1.0034, (d) 1.0222.
(6) In the above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 2e* — x — 1 is most nearl
(2) 0.0103, (b) 0.0100, (¢) 1.0000,  (d) 0.0222.



(7) Given % =y+x%, y(0)=1,and using h = 0.1, the value of y(0.1) using Euler's

method is most nearly )
(a) 1.1000, (b) 1.2000, (e} 1.2204, (d) 1.0200.
(8) In the above question. the actual error between the approximate solution at X = 0.1 with
the exact solution y(x) = 3 e* — x2 — 2x — 2 is most nearly
(a) 0.0055, (b) 0.0025, (c) 0.0234, (d) 1.000Z.
the value of y(0.1) using Euler's

(9) Given % —y+ %, y(0)=1,and using h = 0.1

method is most nearly
(a) 1.0307, (b) 1.1000, (c) 1.2200, (d) 1.0222.
(10) In the above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 7e* —x° — 3x2 — 6x — 6 is most nearly
(a) 0.0367, (b) 0.0052, ey 0.2234, (d) 0.0222.

(IIT) Choose the correct answer: (20 Marks)
(1) Given Z—z =y-x, y(0)=2,and using h = 0.1 , the value of y(0.1) using Taylor's

method of order 2 is most nearly
(a) 2.2000, (b) 2.2050, (€) 1.223%, (d) 1.0032.
(2) Inthe above question, the actual error between the approximate solution at

exact solutiony(x) =1 +x + e* is most nearly
(a) 0.0052, (b) 0.0002, (c) 0.0088, (d) 0.0222.

(3) Given % =y+1, y(0)=1,and using h = 0.1 , the value of y(0.1) using Taylor's

method of order 2 is most nearly
(a) 1.2100 , (b) 1.2000, (c) 1.2200, (d) 1.0233.

|
| . : .
(4) In the above question, the actual error between the approximate solution at

| the exact solution y(x) = 2 e* — 1 ismost nearly
‘ (2) 0.0003, (b) 0.0001, (c) 0.0034, (d) 0.0002."

(5) Given % =y+ x, y(0)=1, and using h = 0.1 , the value of (0.1) using Taylor's

method of order 2 is most nearly
(c) 1.1050, (d) 1.0222.

(a) 1.2200, (b) 1.1100,
(6) In the above question, the actual error between the approximate solution at

the exact solution y(x) = 2e* —x — 1 is most nearl

x = 0.1 with the

x = 0.1 with

x = 0.1 with

(a) 0.0003, (b) 0.0100, (c) 0.0005, (d) 0.0202.
(7) Given % =y+x*, y(0) =1, and using h = 0.1 , the value of y(0.1) using Taylor's
method of order 2 is most nearly
(a) 1.1050, (b)) 102585, {e) 12234, (d) 1.0200.
(8) In the above question, the actual error between the approximate slolution at x = 0.1 with
the exact solution y(x) = 3 e* — x2 — 2x — 2 is most nearly
(a) 0.0005, (b) 0.0055, (¢c) 0.0034, (d) 0.0022.
(9) Given % =y+ 22, y0) =1, and using h = 0.1 , the value of y(0.1) using Taylor's
method of order 2 is most nearly
(a) 1.0307, (b) 1.1050, (c) 1.2200, (dy . 0222,




(10) In the above question, the actual error between the approximate solution at x = 0.1 with
the exact solution y(x) = 7e® — x3 — 3x? — 6x — 6 is most nearly
(a) 0.0067, (b) 0.0002, (¢) 0.0004, (d) 0.0033.

(IV) Choose the correct answer : (20 Marks)
(1) Given % = y%, y(0) = 1,and using h = 0.1 , the value of y(0.1) using Runge -
Kutta method of order 2 is most nearly

(a) 0.0367, (b) 1.1000, (c) 1.1105, (d) 1.1100.
(2) In the above question, the actual error between the approximate solution at x = 0.1 with

. I
the exact solution y(x) = — - ismost nearly

(a) 0.0111, (b) 0.6255, (¢) 0.0006,  (d) 0.0011,

(3) Given % = 1+x, y(0) =1, and using h = 0.1, the value of y(0.1) using Runge -
Kutta method of order 2 is most nearly
(a) 1.1050, (b) 0.0255, (c) 1.0004, (d) 1.0222.

(4) In the above question, the actual error between the approximate solution at x = 0.1 with
the exact solution y(x) = % (x% + 2x + 2), is most nearly
(a) 0.0000, (b) 0.0050, (c) 0.0034, (d) 0.0222.

(5) Given Z—z = -2y, y(0) =1,and using h = 0.1, the value of y(0.1) using Runge -
Kutta method of order 2 is most nearly
() 0.8000, (b) 0.8200, () 12234, (d) 1.2000.

(6) In the above question, the actual error between the approximate solution at x = 0.1 with
the exact solution y(x) = 2%, is most nearly

2

(a) 0.0067, (b) 0.0013, (¢c) 0.0034, (d) 0.0222.
(7) Given Z—z = e *+y, y(0) =1,and using h = 0.1, the value of y(0.1) using Runge -

Kutta method of order 2 is most nearly
(a) 0.8367, (b) 1.2000, (c) 1.2052, (d) 1.0220.
(8) In the above question, the actual error between the approximate solution at x = 0.1 with

. 3 U
the exact solution y(x) = ;ex Sl *  is most nearly

(a) 0.0007, {b)y 0.0053, (c) 0.0001, (d) 0.0002.
(9) Given Z—z = x3+x2, y(0) =1, and using h = 0.1, the value of y(0.1) using Runge -
Kutta method of order 2 is most nearly
(a) 1.0006, (b) 0.6255, (c) 1.2234, (d) 1.0033.

(10) In the above question, the actual error between the approximate solution at x = 0.1 with
the exact solution y(x) = Il; (3x* 4+ 4x3 )+1 , is most nearly
(a) 0.0002, (b) 0.0040, (c) 0.0034, (d) 0.0044.

(V) Choose the correct answer : (20 Marks)
(1) Given % =vy—x, y(0) =2,and using h = 0.1, the value of y(0.1) using Runge -
Kutta method of order 4 is most nearly



(a) 2.2100, (b) 2.2052, (g) 2.2234, (dy 2.020Z.
(2) In the above question, the actual error between the approximate solution at X = 0.1 with the
exact solution y(x) = 1 + x + e” is most nearly
(a) 0.0052, (b) 0.00003, (¢c) 0.0005, (d) 0.0054.
(3) Given % =y+1, y(0)=1,and using h = 0.1, the value of v(0.1) using Runge -
Kutta method of order 4 is most nearly
(a) 1.2100 , (b) 1.2000, (c) 1.2103, (d)y 1.0352 .
(4) In the above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 2 e* — 1 is most nearly
(a) 0.0203, (b) 0.0255, (¢) 0.00004, (d) 0.0021.
(5) Given % =y+ x, y(0)=1,and using h = 0.1, the value of y(0.1) using Runge -
Kutta method of order 4 1s most nearly
(a) 1.8367, (b) 1.1103, (c) 1.1050, (d) 1.0220.
(6) Inthe above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 2e* —x — 1 is most nearly
(a) 0.0303, (b) 0.00004, (c) 0.0005, (d) 0.0202.
(7) Given % =y+x*, y0)=1, and using h = 0.1 , the value of y(0.1) using Runge -
Kutta method of order 4 is most nearly
{2y L1055, (b) 0.6255, (¢) 1.2234, (d) 1.0200.
(8) Inthe above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 3 e* — x2 — 2x — 2 is most nearly
(a) 0.00001, (b) 0.0006, (c) 0.0002, (d) 0.0022.
(9) Given % =y+ x>, y(0)=1, and using h = 0.1 , the value of y(0.1) using Runge -
Kutta method of order 4 is most nearly
(a) 1.8307, (b) 1.1051, (e} 12200 , (d) 1.1052.
(10) In the above question, the actual error between the approximate solution at x = 0.1 with

the exact solution y(x) = 7e¥ —x° = 3x2 — 6x — 6 is most nearly
(a) 0.0003, (b) 0.0001, (c) 0.0023, (d) 0.00001.
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Faculty of Engineering Industrial chemistry Program
Assint University Course: Industrial Pollution

nd i
and g -—F Exa i
220;5; ;‘;fﬁfﬁ‘_ J‘:zzl 2&;;’;‘ Control and Industrial safety
202 y HU LS code: Chem 400

Time: 2 Hours

Marks: 100 2 “level, - bylaw:
| i This exam measures maE : ‘
lTl OI' an i @ % £ L &4
marks ¢ AT, bd,cl, d3, 12 o Ayl 48,5 2 Ayl

" No.of papers : 5~ No. of questions: 100

Answer the following questions:

A) Mark (Yes) or( NO) (50 marks)
1 Visual pollution is not environmental parameter
2 The existence of substances into the normal air in quantities less than
the permissible called air pollution |
3 Mists are considered as particulate pollution
4 Smoke is considered as gases
5 oarts per million (ppm) are used to measure the concentration of

carticulate pollutants in the air

Particles smaller than 10 pm are called total dust

7 Nust concentration is measured by mg/m’
8 Exposure tirne is not affect the health risk of dust breathing j
9 | £0 cannot affect the human health B 1
10 | High volume dust sampler is used when dust concentration is high - '
11 | Cascade impactor is used to measure dust concentration i
12 | The unit to measure dustfall is g/m>*30 days 5
13 | Stacks are called movable —source of air pollution |
14 | The efficiency of a cyclone dust control depends upon the cyclone diameter
15 | smaller cyclone diameter, lower is the efficiency,
16 | Cyclone dust collectors connected in series are more efficiency than
those connected in parallel
17 | Electrostatic precipitators use gravity force to remove the particles
from air stream
18 | Higher particle dust resistivity leads to a decrease in removal efficiency.
19 | Scrubbers are used to control gases and particulate pollutants
20 | Fumes are considered as gaseous pollutants
21 | Particles as small as one-tenth of a micrometer can be removed by
cyclones
22 | Gravitational settling chamber needs A source of high voltage




23 | Single stage or two stage is considered as a type of bagfilter

24 | Plate type precipitators are horizontal or vertical, depending on the
direction of the gas flow

25 | The Electrostatic precipitator is made of a rectangular or cylindrical
casing ‘

26 | Continues dust measurements cannot be done for stacks

27 | Low pressure drop is one of the disadvantages of gravitational settling
chamber

28 | Settling chambers are mostly used as pre-cleaners for dust control
devices.

29 | The usual velocity (Vy, ) through the settling chamber is high

30 | Cyclones use gravitational forces for removing the fine particles

31 | The efficiency of a cyclone can be decreased by the use of cyclones in
parallel

32 | A battery of smaller cyclones can treat a large gas flow

33 | Parallel cyclones capturing smaller particles

34 | Low pressure drop one of the disadvantages of cyclone dust collector

35 | low collection efficiency for particles below 5 p in diameter,

36 | A decrease in cyclone efficiency at low particulate concentration

37 | Erosion is not considered one of the operating problems of cyclone

38 | ESP is the device uses inertial impaction to remove particles from the
air

39 | The cyclone collection efficiency is not affected by with particle size
variation

40 | ds is the particle size for which the collection efficiency is 50 % in the
cyclone

41 | The safety grounding system is extremely important when using
scrubber dust collector

42 | Plate type precipitators are horizontal or vertical

43 | Dry precipitator is used when particulate matter is removed from the
collecting electrodes, by rapping only

44 | It is found that the cyclone dust collector is more efficiency than ESP

45 | Particulates can remain suspended in air for a long time based on their
size and density.

46 | Smog is considered gaseous pollutant

47 | Part per millions are used to measure the concentration of particle
pollutants in the air.

48 | Inertial separators are referred to bag filters

49 | Solid particles of large size and high speed can cause damage to the
material by abrasion.

50 | Collection efficiency of ESP is decreased by decreeing the area of plate

o




B) Choose the correct answer (Write the letter of correct answer)

(50 marks) dasaal) AadU JilEal) L ald) cs)

s all

51

Which one of the followings is considered to be one of the

factors affecting the human health
a. Particle color b. Particle diameter c. Not In the above

¥

TLV-TWA is the maximum exposure limit to pollution for a period up to
a. 8-Hrs b. 2Hrs C. 4 Hrs. d. Not In the above

Particle concentration are measured in
! 1
a. mg/m° b. ;,lg/’m4 C. count/cm3 d. All the above

Respirable particles are those:
a. Smaller than 5 um b. Greater than 10 um c. All the previous

Particle re-entrainment is a problem facing the
a. Cyclones b. Bag filters ¢. Wet scrubbing systems d. Not in the previous

In Anisokinetic sampling from stacks:
a.U=U, b. U#U, c.U=25V, d. The velocity is not considered

The 10-mm cyclone in personal sampler is used to collect
a. Respirable dust b. Coarse dust c. Total dust d. All the previous

58

Exposure limit of pollutants for 15 minutes is considered as:
a. TLV-TWA b. TLV-STEL c. TLV-C

59

The device that used to measure the dust concentration with the
size distribution is _
a. Laser dust monitor b, Dusttrak c. Personal sampler d. Not in the above

60

The factor that is not affecting the development of lung diseases is
a. composition, b.size c.concentration d. Color

61

Sampling instruments can be classified according to the
a. measured Parameter and design. b. size and shape c. All the previous

62 | The unit of measurement in Laser dust monitor is the :
a.Count Per Minute b.ug/m®>  c. Both the previous
63 ug/m2 is @ unit to measure pollution concentration in
a.air b. gases c. sound d. Not in the previous
64 | Particles are collected by a combination of several mechanisms such as

a. absorption, b. Condensation  c. centrifugal impaction, d. Notin the previous

65

The efficiency of a cyclone dust collector depends upon the:
a. Cyclone size . b. Particle size c. Particle density d. All the previous

66

Dust particles can be considered in:
a. Explosive b.color c¢. Count d.All the previous




67 | Particle shape is more dangerous to human health if itis ;
a. irregular b. Spherical c. Both the previous
68 | Classifications of Sampling instruments can be done according :
a.The measured parameter b. Their design. c. Both the previous
69 | The unit of measuring the gravimetric dust concentration is :
a. PPm b. count c. Percentage d. Notin the previous
70 | DUSTTRAK is device to measure Dust concentration by :
a.ppm b.CPM b Weight/m’ b.Notin the previous
71 | Deposit gauge is a device used to measure
a. Dust size  b. Dust fall c. Dust shape d. All the previous
72 | A representative sample from the moving air stream is called :
aIsokinetic sample b.Anisokinetic sample c. Continuous sample
73 | one’s surroundings is defined as:
a. environmental science b. environmental pollution
c. environmental engineering  d. Not in the previous
74 | Solids and liquid particles in submicron size are called :
1. Smog il. Smoke iii. dust iv. All the previous
75 | Polluted air can be treated as ideal with respect to :\
a.Temperature and pressure.  b. Temperature  iii. Pressure
76 | Inertial impaction of particles on the surface of liquid droplets is the
dominant control mechanism in :
a. Cyclone b. wet scrubbers c. Bagfilter d. All the previous
77 | Jet venture is a device used : -
a. Dust measurement b. Only dust Control ¢, Gas and dust control
78 a. Cyclone b. ESP c¢. Bagfilter d. Notin the previous
........................ can handle flammable and explosive dusts
79 | Corrosion problems can be found in
a. Cyclone b. wet scrubbers c¢.  d. All the previous
80 I. Singeing:  ii. Napping: 1iii.  iii. All the previous
.......... i1s_done by passing the filter material over an open flame
81 | Operating Problems in bag filter because :
a. humidity  b. Temperature ¢. Rupture d. All the previous
82 | Mechanisms that are used for cleaning the filters in a bag:
a. rapping b. Reverse air flow c. vibration, d. All the previous
83 | The design of fabric filters is based on:
a. filtering rates b. air-to-cloth ratio b. all the previous
84 | If the particulate matter is sticky or wet, the device to be used for control is

a. wet scrubber b. cyclone c. all the previous




85 | Gas contro!l by passing the gas mixture through a solvent is done by:

a.Adsorption b Absorption c. Both the previous
86 | Bleeding is a problem facing :
. a. Cyclone b. ESP c¢. Bagfilter d.Notin the previous

87 | low filter ratios in case of fabric filter are recommended for:
a.high concentration of particulate. _b. low concentration of particulate

88 | Among the factors affecting the selection of the filter medium for bag filters:
i.Gas flow rate ii. Particle shape iii. Carrier gas composition _iv. All the previous

89 | Particles less than 1 micron in diameter ca be collected by :
a. Cyclone b. ESP c. scrubbers d.Notin the previous

90 | When using Laser dust monitor, the value of the conversion
factor K is calculated as : a. K=C/R b. K=C/R

9] | Nylon cyclone in the personal sampler is used to separate ........to its bottom:
a. respirable dust particles. b. non-respirable dust particles

92 | The instrument of dust measurements with particle size is:
a.Personal sampler  b. Dusttrak c.Cascade impactor _iv. All the previous

93 | Error associated with sampling in still air, is due to:
a. Particles settling velocity b. Particle inertia. c. All the previous

94 | Anisokinetic sampling is not due to :

\ a. The probe is aligned with gas flow streamlines.

b. The velocity in the probe is different from the stream velocity
¢. The velocity in the probe is same as the stream velocity

95 | Threshold Limit Value-Time weighted Average is for time exposure of :
a.40-hour workweek b. 15 minutes c. 12-hour workday-

96 | Particle size is a factor affecting the:
a. Human health risk b. Selection of dust control devices c. All the previous

97 | Among these parameters is not environmental pollution

a.Gaseous pollution b, Particulate pollution c. Soil pollution
d. Not in the previous
B8 | .. radidvkeas s is known as inertial separators

a. Cyclone b. ESP c. bagfilter d.Notin the previous

99 | Humidity is a problem facing :
a. Bagfilter  b. Cyclone c. All the previous

100| Pulse jet is a type of
a.Bagfilter ~ c. Cyclone d. scrubber
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Question 1: Put True or False for cach of the following items (included oral
questions No. 29 and 30) .

1.

[US I S

Wh

o

—— \D

10.
17.
18.

We can compute the basic central tendency measures except the mean value for the
Nominal attribute.

Results of some medical test is considered a Boolean variable.

knowledge discovery process involves data cleaning, data integration, data sclection,
data transformation, pattern discovery, pattern cvaluation, and knowledge
prescntation.

[n some experience, we measurc the weight of students, this weight variable is
considered ration-scale variable.

Data mining functionalitics arc used to speeily the kinds of knowledge to be found
in data mining tasks.

Training set is the data objects for which the class labels are known.

Clustering is dividing data objects without consulting class label.

[nformation is an interesting pattern which has meaningful usc.

Classification is a process of finding the pattern which occur frequently.
Semi-supervised learning is a class of machine learning techniques that make usc
of both labelled and unlabelled examples when learning a model.

Data warchousing is an essential process where intelligent methods arc appliced to
¢xtract data paticrns. .

Selection and interpretation is an important topic in data mining functionality.

The information is the output of the KDD process.

Data discrimination is a summarization of the general characteristics or features o f
a target class of data.

Data classification is the process of finding a model that describes and distinguishes
data classcs or concepts.

KDD stands for knowledge discovery in Databasc.

Unsupervised learning is a task of inferring a model from labcled training data.
Bayesian classificr is a class of learning algorithm that trics 1o find an optimum
classification of a set of examples using the probabilistic theory.

Binary attribute takes only two values. In general, these valucs arc 0 and 1.

Data mining is the stage of sclecting the right data for a KDD process.

Data mining can also apply to other forms such as data strcams and text data.

Data cleaning is the process of removing noise and inconsistent data.

Data integration is the process of combining multiple data sources in a single
databasc.

>attern evaluation and knowledge representation, these two steps arc considered data
preprocessing in KDD process.
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Relational databasc is a collection of tables which consist of a sct of attributes and
usually stores a large st of tuples, cach tuple represents an object.
26. Frequent scquential pattern occurs when customer tend to purchasc first somcthing,
followed by purchase another something.
Regression tends to predict the class label when these labels represent continuous
variables.
28, Statistics studies the collection, analysis, intcrpretation or explanation, and
presentation of data.
29, An ordinal attribute is an attributc with possible values that have a meaningful order
or ranking among them.
- 30. A major problem with the mean as a statistical representing is its sensitivity 1o
extireme/outlier values.
Question 2: Choose the correct answer (included oral question No. 20):
I. Celsius temperatures can measure through

[\
wn

[89]
,\\]

a) Nominal attribute b) Ratio-scalc attributc
¢) Ordinal attribute d) Interval-scale atiribute

2 Results of some medical test

a) Nominal attribute b) Ratio-scale attribute

¢) Ordinal attribute d) Interval-scale attribute
3. Grrades corresponding to marks of students

a) Nominal attribute b) Ratio-scalc attribute

¢) Ordinal attributc d) Interval-scale attribute

4. Number of sons for cach Fgyptian family

a) Nominal attribute b) Ratio-scalc attribute
¢) Ordinal attribute d) Interval-scale attribute
5. we can compute the basic central tendency except the mean valuc for the ...
a) Nominal attribute b) Ratio-scale attribute
¢) Ordinal attribute d) Interval-scale attribute

6. The essential process in KDD process is ...

a) Data sclection b) Data cnhancement
¢) Data mining d) Pattern evaluation

7. Which of the following is not a data mining functionality
a) Characterization and Discrimination  b) Classification and regression
¢) Sclection and interpretation d) Clustering and Analysis
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S . is a summarization of the general characteristics or fcatures of a target
class of data.

a) Data Characterization b) Data Classification
¢) Data discrimination d) Data sclection
9.... is a comparison of the general features of the target class data objects

against the gencral features of objects from onc or multiple contrasting
classes.

a) Data Characterization b) Data Classilication
¢) Data discrimination d) Data sclection

10. KDD process stands for ...

a) Knowledge Databasc b) Knowledge Discovery Databasce
¢) Knowledge Data House d) Knowledge Data Definition

I'1. The problem of {inding hidden structure in unlabelled data is called ..

a) Supervised learning b) Unsupervised learning

¢) Machine learning d) Reinforcement learning
12. Task of inferring a model from labelled training data is called .

a) Supervised learning b) Unsupervised lcammgj

¢) Machine lcarning d) Reinforcement lcarning

13. Some telecommunication company wants to segment their customers tnto
distinet group in order to send appropriatc subscription offers, this is an
cxample of ...

a) Supervised learning b) Reinforcement learning
¢) Data extraction d) Unsupervised learning

14. Data mining is
a) The actual discovery phase of knowledge discovery process
b) The stage of scleeting the right data for a KIDD process
¢) A subject-oriented integrated time variant non- -volatile collection of
data in support of management
d) None of these

15. Which of the following arc the propertics of entities?

a) Groups b) Tables
¢) Attributes d) Switchboards
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16. Classification is ...
a) A subdivision of a sct of examples into a number of classes
b) A measurc of the accuracy, of the classification of a concept that is
given by a certain theory.
¢) Machine learning
d) Reinforcement learning

17. Which of the following attributes we compute mode only for it?
a) Ordinal attribute b) Interval attribute
¢) Nominal attribute d) Ratio attribute

18. Binary attributc is a special casc of ...
a) Ordinal attributc b) Interval attribute
¢) Nominal attribute d) Ratio attribute

19 The middle value in a sct of ordered data values 1s ...
a) mean b) standard deviation

¢) median d) modc

0. Which of the following not measure of data dispersion?

a) Standard deviation b) Range
¢) Interquartile range d) mode

End of Exam, with my best wishes:
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
Lane adls daaf aia e
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Exam in three pages
Mark T or I for each true of false sentence, respectively. (60 Marks)
1-  From browser, we can run a C++ program in the server side.

2-  The function document.querySelector(s) returns the object of HTML element
which has ID s.
3- Node.JS is a JavaScript framework that runs in browsers.
4-  We can use JavaScript to add new HTML elements, such as images.
5-  In CSS, we use # to define class.
6- We can use JavaScript to change CSS format for any HTML elements.
7- ltis recommended to use var in JavaScript.
8- console.log( 'Hello AUN') prints Hello AUN in the HTML page.
9- We can use DOM object to links between HTML and JavaScript.
10- In JavaScript, we must define the function before calling this function.
11- Itis recommended to write the event function without arguments.
12- We use only one statement to add a new HTML element <h1> as
element = document. createElement('h1’);
13- To change the text content of this element in the previous question, we write this
sentence:
element src="Hello AUN"
14- In JavaScript, /(3<=3) == false
15- In JavaScript, 6%2==0
16- In JavaScript, to generate a random number between 1 and 3, we use the
function Math.random(1,3)
17- In CSS, the property display has only three values: inline, block, and inline-block.
18- It is not recommended to query Ul for state.
19- We can do all JQuery functions with native JavaScript codes.
20- ES6 is an extended version of JavaScript.

21- In JavaScript, the class definition contains private member functions.

See the next pages




22-

23-

24-

25-

26-

27-

28-

29-

30-

J1-

32-

33-
34-

35-

36-

37-

J0-

39-

40-

In JavaScript, the definition of this differs from the constructor function to member
functions.
The keyword bind is not commonly used in JavaScript.

In JavaScript classes, the constructor function has the name self.

It is recommended that the website code should be implemented with classes, so
all event functions should be in classes.

In JavaScript, the callback function is a function that can be taken as the
argument or input for other function.
We can use callback functions solve the communication between the parent and
the child classes.
The current websites on the internet uses RESTful URLs to handle requests to its
servers.

It is recommended that the current websites use GraphQL and Falcor frameworks
as alternatives to REST.
The fetch() API can retrieve only JSON files.

In JavaScript, we can create a new costume event.

In JavaScript, the JSON can be imported to the memory with small preprocessing
steps.
The function curing is a good way to validate the data.

We can read the file 'file.json' likes this fetch('file json').
.then(onResponse).then(onTextReady);

In the previous question, the OnResponse is a function that contains many
sentences.
The function onResponse, the JavaScript goes the next sentence directly.
We can run many threads in JavaScript.

It is recommended that website contains many micro tasks.
We should learn more about data structures to increase the speed of the web site
performance.

Many websites expose REST APIs to outside developers.

See the next page
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Mark T or F for each true of false sentence, respectively. (6 Marks)

1- JavaScript is currently the only language that can be used in browsers.
2- JavaScript has no relation with Java.
3- JavaScript is a high-level language.

4-  We use float to define a new real number variable in JavaScript.

5-  Be default, browsers run JavaScript codes after the DOM object is loaded.

6- D3 is a JavaScript framework that draws a good user-interface.

Choose the best answer (4 marks)
Assume we have this link

https://docs.google.com/presentation/d/1Rim3-1Xt6y
N7yny_SBv7B5SNMBiYbaQEIRMUDS5s66uN8

1-This link is called
a) URL b) website c) APl Endpoint
2- the presentation is called
a) folder b) directory c) a file with type presentation

3- The d is called
a) folder b) directory c) file type

4- The 1Rim3-IXt6yN7yny_SBv7B5NMBiYbaQEiRMUDS5s66uN8 is called
a) file b) id c) directory

End of questions
Dr. Ibrahim Elsemman
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True-False Questions. Classify the following statements as true or false (1-30):

Q) S8 A ) e )0 g sk g 3

1) The imaginary part of cosh z is sinhx siny. (True - False)
2)Logz*=2Logz vz=0 (True - False)
3)lcosz| <1 vzec( (True - False)
4)e* =0 vzecC (True - False)
= g .= oom? vy T
5) (VZ Cosg+zv2 smg> =-2+1i2V3 (True - False)
an ciik; 57N/ A0
6)z* +1 = (z~ 941)(Z~ e4'><z— e ><Z~ es ) (True - False)
7)Arg(z,z,) = Arg(z) + Arg(z,) v zy,7, € C. (True - False)
SHF =sinlx + ) =u + iv, then 32 cosec’ x — viseclx =1 (True - False)
' 9) The function f(z) = e is periodic and of period 2. (True - False)

10) The function f(g)=¢oshz iz continuous and periodic, of period 27mi (True - False)

11) The transformation w — z° maps the hyperbola 12 — ¥Y*=4 toa straight line

parallel to the v-axis. (True - False)

Please turn the page
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12) The image of the circle

with center (0,1) and radius 4.

13) The image of the circle

line parallel to the u-axis.

14) The image of y-axis under the transformation w = e? is aunitcircle.

15) lim,_(_3;) z2€* =—9cos3 +i9sin3.

223+1>

z2+1

16) lim, ., (

17)lim,_; == = 0.

=i

. ef+1 .2
18)lim, ., — = 1°.
) 27T 7o

19) The function f(z) = Jz s continuous at zy = —1.

S T < . .
20) The function f(z) = ~ s uniformly continuous in lz| < 1.
21) f(z) = z iscontinuous everywhere but nowhere differentiable.

22)if f(z) =cosx —1isinhy,y #0 then f'(z) 3 anywhere.

[

23) The function f(z) = 1

(z)

7, z+0 is differentiable at z = 0.
0,z=0

20\ .
24) The sequence (t—:f) is not a Cauchy seguence.
\ T y

(1-D¥

25) Z;::()—,),\.— is divergent

- K
. o (Y3 +i)

26) The series Yo ——7

( )

(V)

converges on the disk [z| < 1.

; dz
27) ﬁz—nzzﬁ =0

28) f(1z\2dz:§(1+i) where C is the line segment from —1 to i

29)

f\z&z3lzoizi dz‘ < (6m* + 6min3).

dz = 0.

30) J,_y

lz—il=1z22+42

Please turn the page

|z| = 2 under the transformation w = iz + 1 isacircle

(True - False)

: . 1 ., .
|z + 2i| = 2 underthe transformation w =~ Isa straight

(True - False)
(True - False)

(True - False)

(True - False)

(True - False)

(True - False)
(True - False}

(True - False)

(True - False)

(True - False)
(True -ﬂFalse)
(True - False)
(True - False)
(True - False)

(True - False)

(True - False)
(True - False)

(True - False)

I
I I

Y
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Multiple Choice Questions. Choose the correct answer from the given four options
(31-60):

31)if z= 0, thevalueof arg(z) +arg(z) is

(a) 0 (b) (c) -

SRR}
a
|
|

32)zz = 0 ifandonlyif

(a)Re(z) =0 (b)Im(z)=0 (c)z=0 (d) none of these

33)If z+=0€C, then % is equal to

1 1

|z| Z

(c)

NI | =

1
(a) - (b)
34)if |z| =4 and arg(z) = —Z-, then z isequalto
(a) 22 +i2+/2 (b) —24/2 + i2+/2 (c) 2v2 — 22 (d) none of these

|
35) The maximum distance from the origin to the point z satisfying ‘Z + %l =2 is

(a)%(z +4/2) (b) 1++2 (c) V2 -1 (d) none of these

36) Re (1 —cos@ +2ising)"! isequalto

(a) et (b) — (c) — felf =

3+5cos 6O 5-3cosb 3-5cos 6 5+3cosé

37) The square roots of 3{ isequalto

(a)+-(14+10) (b) iﬁ(l + 1) (c) i?(l - 1) (d) none of these

o | =

38) The region of z-plane for which L;Tz' =1, a+0 is
(a) x-axis (b) y-axis (c) The straight line x = |a| (d) none of these
39) Which region is represented by the inequality |z — 4| <[z — 2|

(a)Re(z) >0 (b) Re(z) <O (c)Re(z) > 2 {d) none of these

M
Please turn the page
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40)tanh™1z js equal to

1+z

(a)

+1

— . 2
21 og— (b) log (z +z2 + 1) (c)log(z +/zZ = 1) (d) logZ

72

41) Re(log(1 + i tan a)) isequal to

(a) seca (b) tan o (c)O (d) log(sec a)
42) The principle value of log(1+ i) isequalto
, T , 5 TC 1 3 T
(a)log(2) + iz (b) z;—T (c)log(v2) + & (d) Jlog2 + i

43) cos(1z) = cos(iz)

(@)if z=(2n + 1) only (b)if z=(2n+ Dmi only

(c)if z = (n + 9 only (d) forall z

44) The image of the line y = a under the transformation w =

=C0Sz is
(a) an ellipse (b) a hyperbola (c) a circle (d) a straight line
45) The image of the real axis under the transformation w = e? js
@lu=0 (b)) v=0 Ju=e (d) lw| =1

46) Under the transformation w = 2

=~ the image of the line V= =

m in z-planeis

(a) circle u? + p2 4 4v =0 (b) circle u? +p? = 4 (c)circle u?+p2 =2

(d) none of these

47) Under the transformation w = (1+iz+2~ [, theline x =0 s mapped into the

(a)line u+v=1 (b) line v—y =1 (c)line u+2v =1 (d) none of these

48) lim,_ (Zi_zj): is
(a) o (b) oo (c)1 (d) i
. T ey \
Please turn the page
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49) lim,_o> s
(a) 1 (b) —1 (c) 3 (d) 0

xy - 0
50) If f(z) = {xz-'ryz’ (X,y) (0, )
0, (xy)=1(0,0)

, then f(z) is

(a) continuous but non differentiable at z = 0 (b) differentiableat z=0

(c) analytic everywhere exceptat z = 0 (d) non differentiableat z = 0

51) The function f(z) = e* is analytic

(@a)onlyat z=0 (b)onlyat z=1 (c) nowhere (d) everywhere
s " Pz . :
52) The points at which f(z) = T, S not analytic are
(3)0 and 1 (b)—1 and 1 ()i and 2 (d)1 and 2

53)If f(z) =u+ iv inpolarformis analytic, then u, isequalto

1

(a) vg (b) Tvyg (c) ~Vy (d) —vg

54) The function f(z) = Z is analytic
(a) everywhere (b) nowhere (conlyat z=20 (d)onlyat z=1

55) The function f(z) = |z|? is

(a) differentiable and analytic everywhere (b) non differentiable at z = 0 but analytic
at z=20 (c) differentiable at z =1 and not analyticat z=1 only

(d) differentiable at z = 0 but not analyticat z=10

56) If the real part of an analytic function f(z) is x% - y2 — y, then the imaginary part is
(a) 2xy (b) x% + 2xy (c)2xy — vy (d) 2xy + x

57)If f(z) =u(r 8) +1i C—gj—q is an analytic function, then u(r, @) isequalto

sin @

(a)rsin@ (b) =7 cos b (c)—rsin® (d)

r

J
Please turn the page
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58) The harmonic conjugate of cosxcoshy —y is
(a)cosxsinhy+x+c¢ (b)—sinxsinhy—x+¢ (¢)sinxsinhy —x+¢
(d) =sinxsinhy +x+¢

59) The harmonic conjugate of e’cosx is
(a)e*cosy +c¢ (b)ersiny +c¢ (c)ersinx + ¢ (d)—eYsinx + ¢
60) If e“cosy isharmonic, then a isequalto

(a) +1 (b) O (¢)1 and 2 (d)i and 1

Oral Question. Prove or disprove the following statements ( 2.5 points each):
(i) Im(zyz;) = Im(z{) Im(z,) Vz,2, €C.

(ii)if 2,2z, =0, z;y # 0, then z, = 0.

(iii) Re(cosz) = cos x cosh y.

(iv)if f(z) and f(z) areanalyticinaregion D, then f(z) isconstantin D.

T T AT

Freof De. A .M. Baddeck ,,, With best wishes ,,, Gignature : Saddeek
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