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.. Answer the following questions

Question Number (1) (25 Points)

a) Write the first four terms of the expansion of the function: (6 marks)

f(x) = (4+x)"% x ». Find the condition of convergence of this expansion.

b) Consider the Chebychev polynomials defined by the relations (7 marks)
To(x) =1, Ti(x) = x, and Ty, (x) = 2xT,(x) — T,_1{x). Use the
extended mathematical induction principle to prove that:

L IGN= cosi(Aces = & ).

|

|

|

i

! ¢) Use the secant method 1o estimate the root of f(x) = e™ — x. (6 marks)
| Start with the niual values xq = 0, x; = 1. Two iterations are sufticient.
|

|

|

I

I

[

L= U
d) Find the eigenvalues and eigenvectors of the matrix [—1 8 —1]. (6 marks)
L A(0) B TP
Question Number (2) (25 Points)

2-a) Determinant whether or not the following set ot vectors in R? are lincarly
dependent: (1,-2,1), (2,1,-1), (7,-4,1). (6 marks)

5 ORI T . S
2-b) Analysce the fraction ————— Into its partial [ractions.

o2t D) (6 marks)

74 S
2-¢) Usc the elementary matrices to put the matrix A = ( 4 1 O\/ in the form
S22

/

|

: 1

| A = LU. Then sohve the system of equations Ax = —2). (6 marks)
|

i
2-dy two roots of the equation x* + 6x* + ax? + bx + 36 = 0 are real and

cqual twice the other two roots. Solve the equation and evaluate a & b.
(7 marks)
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Question Number (1) Choose the correct answer:

(20 Points)

(1) Suppose that f(x) = [nx and g(x) = 9 — x? . The domain Of frgtx)) is

(a) =8 il =3 xas3 fd)iidic3

{2) The inverse of the tunction f(x) = log,(x — 2) . equal to:

(& R2  (by 3* -2 (¢) 3% +2

(d) logs(x—2)~
(3) 1f 9e*" = 27 . then the value of t equal o
(@) ==  (b) iny/3 (¢){n3 id) |
{4) Which of the following is an odd tunction
3

my=sinx (bjy=x"+1 fc)y=lnx (d)yy= cos’x

- , . . n
(3} The slope ol the line normal to the cunve f(x) = 2 €054 X at the point x = — equal

12
\E 7 ey P
| (a) — (b) -4 (¢) 4v3 (d) -
|
: : X
i ro) Given the function f(k) = €2 onthe closed interval {1 4] 11 ¢ is the number guaranteed iy
II the mean value theorem. then ¢ (corrected to three decimal places) is approximately
| (2)1.163 (b)) 1.996  (¢)0.978  (d)2.065
] , 2 o BB~ S . C0s3x—1
, {7y The limit of the function lim ——— equal to:
h x—0 X
| |
1 (a) 3 (b) -1 () 0 (dy 1

(81 The function f(x) = x* = 2x“. is increasing on which of the foilowing intervals:

(a)x « 0 onh (b)x>§0nly (C) O<x<% (d) x<00rx>%

. d
I f(x) = x3Inx then i equal to:
dx

(a) x2lnx + x? (¢c) (3x*+ 1)inx

(TO)IT f(x) = In (Inx) . then (f)'(e) equal to:

1
(@ (by € () B iy 1

(b) 3x?Inx (d) (3Inx + 1)x*
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Question Number (2) (30 Points)

(yIfy =e** + 2e™* Provethat y'"' —13y"' —12y =0 (4 Points)
(2) Evaluate the following limits:

3x—4 X! cosx—sinx 1

i) imES G g P i lim (- o) (6 Points)

gl \ el Inx
(3) Find y’ when: (10 Points)
2 Tl s
(i) y = ytanyx +x* + 55 2%

. 161993
(i1) y = sintanh (ln\[—l—_—;)

(iii) csh(x +y) + 5% = [n(x”)

(4) Prove that the function f{x) = x? — 2x + 3. (4 points)
g(x) = x? — 7x* + 20x — 5 satisfy the conditions of Cauchy theorem in the interval
[1. 4] and find the corresponding value of ¢
(5) Find the equations of the tangent and the normal lines and length (6 Points)

of wngent. normal. under tangent and under normal tor the curve

y = 4x* — 3xy? + 6x% — Sxy — 8y* + 9x + 14 at the point{-2. 3).

End of questions.............. WALh best wishes

Or. A. E. Shalaby

Page 3 ot 3




vacuters and Automatic Control
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\

. | 121) (10111 =(.....
" A) (2% ' } () None of these

D) Soft cperating systems

1.22) Multiprocessor Svs w52 use of two or more .......... within a single computer «
: . . ) ] _ e Sl A)CPU h b - Cy RAM D) Hard disk
| Cour’se Tltzlzczgomp g chﬁse ,ng'e. CC;EI? 101 ;Y;i:' If ‘ei i 1157 TSR controls periptarais <14 as printers and modems.
. Date: 3-2- owed time: 3 hrs. A i "~ A)CPU B) ROM C) Operating System D) All the above
1.24) In time sharing systems, processor’s time is shared among multiple ..........
.1) Choose the correct answer : (Q1+Q2 50 Marks) a 2 : 5
- _ ! A) CPUs B) Hard disks C) users D) All the above
Ll)) oo S computer is a form of computer that uses the continuously changeable aspects of physical 1.25) To repeat the running of the same commands more than one time, ... structure is used.
phenomena. N o B . C) A Hybrid \{:;) s;:lection : ; B) loop C) sequential D) SQL
Y 1.26) Which protocol is used to report error message:
1.2) Which of the following is the most powerful type of computers? ) A) 5 TCP B) I‘; g 8 C) ICMP D) SMTP
: :A;)ItSuper C,Offld(;‘mor , B) Microcomputer  C) Super computer D) Mainframe 1.27) The primary job of the Operating System is ..................
e clo. (1 RN oy _ A) manage commands B) manage resources  C) manage programs
A) Hard disk B) CD/DVD C)RAM D) Floppy disk 1.28) You can enter your username in ... .
1.4) Mult-programmed Batch Systems............ , e A) button B) label C) textbox D) form
g)) céecreases ?{i)\;‘tlﬁ?ﬁaﬁgn 8 TEnCRNEP gigﬂ“utl,{?mt?n 1.29) Multimedia means the use of more than one in communication.
ecreases utilization ] increases 1 utilization A) file B) number C) media D) sound
1.5) Which one of the following is an application software package? 1.30) vvennen, structure allows a program to make a decision on certain condition.
A) Windows B) Red hat Linux C) Microsoft Office D) All the above . - . .
12 i e A) Loop B) Sequential C) Hierarchical D) Selection
A) a mouse B) touch screen C) a keyboard D) all the above 1.31) Freeware software aveul‘able via FTP MPEES
1.7) The mail server for the E-mail address: ahmed@gmail.com is: A) The author permits you to use it free. C) You can use for short-term for evaluation,
A) gmail B) ahmed C) gmail.com D) ahmed@gmail.com B) The author carries no copyright. D) None of these.
1.8) A user can make any change in the image using - 1.32) A company has 10 branches distributed over the cities of Egypt, the appropriate type of
A) Interactive computer graphics C) Both (A) & (B) network for connecting these branches is ... network.
B) Non-Interactive computer graphics D) None of the above A) PAN, B) WAN C) LAN D) MAN.
1.9) The process of copying data from a memory location is called ......... 1.33) FIPis .........
A) Writing B) Controlling C) Booting D) Reading A) Internet browser B) Search engine C) Internet protocol D) None of these
110} 25)10=(?) 1.34) EEPROM stands for ...........
- A)(11001) B) (10010), C) (11010), D) (10011), A) Electronically Erasable Programmable Read-Only Memory
1.11) A relational database consists of a collection of ; B) Electrically Erasable Programmable Read-Only Memory
. A) 1.(6}7_5 , B) records . SAiialss D) fields C) Electrically Enabled Programmable Read Only Memory
i.12) In a client/ server mode?, aclient............ . _ 1.35) Tel netis ........ andusedin .......ovveevirennnnn,
g‘) askg for 1§formaftillont h : g) glirof;ff{ e: mg??n?tilonfanihilfiom — A) Internet browser, displaying web pages C) Internet protocol, transferring web pages
) AERg SRt P OUNGL ComBIIRES ) distributes data files to other comput B) Internet protocol, file transfer D) Internet protocol, remote log in
1.13) Operating system manages ' ) a 1.36} A banking system uses ................ networks.
A) Memory o L) Péo/cess'or . .C) VO devices D) Asliishe g A} Client/Server B) PAN C) Peer-to-Peer D) None of these
1.14) Laser Lights are used in its read / write operations: B 1.37) RGB code of the white color is ...
A) Hard disk. B) CD/DVD C) Magnetic disk D) USB flash memory A) 255,255.0 B) 0,0,255 C)6,0,0 D) 255,255,255
1.15) In which of the operating systems, thef response time is very critical: . . _ 1.38) Programn;ing language used in web page development is .... ’
A) Batch operating systems B} Time-Sharing systems C) Real time operating systems A) Visual Basic B) HTML C) SQL D) Assembly
1.16) Proir)alr)nrriing language us;;l ;n program develop(r:r;e&t ngL D) VHDL 1.39) Which one of the following is not a network topology?
rolog S : A o A) Star B) Ring C) LAN D) Bus
1.17) The ........ U . gperatlon is Ba uInary operation that g(l))dllﬁfs records in a dgtajbgse table 1.40) Which of the following is not & level of data abstraction?
L18)T A;)S of Opgraegi Sys temz' — )Delete e A) view level B) physical level C) logical level D) critical level
A )Ii% e g B)OS/Z ....... e D) All the above 1.41) Comple:e th? following command with the most suitft‘ole, ... Jlext=sum ;
1i9) e, is the software responsible for running programs and providing secure access \ A) Button] B) label! C) textbox1 D) form]
to the machine's hardware. 1.42) SQL can be used 0 ............
B) kernel C) Microsoft Access ) All the above A) create database structures only. C) modify database data only.
B) query database data only. D) All of the above
w0 eI FVSIES C) Generel purpose operating svsioms



1430 0iv . . miitiple users simultaneously access the system through 'z nis,
A L dmmgrammed Batch systems C) Simple Batch &@srems
EY e “haring operating systems D) Real-time sy:iens
1.44) Interactive computer graphics uses various kind of input devices such as
A) Mouse B) Graphic tablet C)Joystick D) All of these

1.45) Unix operating system is ..............
A) Multitasking operating system

C) Multiuser operating system

B) Time sharing operating system D) All the above
1.46) ........ is the class of network we encounter in the university.
A) PAN B) LAN C) MAN D) WAN
1.47) is the most important/powerful computer in a typical network.
A) Network server B) Network client C) Network switch

1.48) A collection of hyperlinked documents on the internet forms
A) World Wide Web (WWW)  B) Mailing list  C) Hypertext markup language
1.49) Database System = Database+........
A) SQL B) DBMS C)ERD D)DDL
1.50) is a dynamic element.
A) Text B) Graphics C) Video
1.51) URL stands for............
A) Universal region locator C) Universal resource locator
B) Uniform resource locator D) None of these
1.52) To make the biggest Heading of a web page , write
A) <html>  </htmb> B) <hl> Heading </hl1> C)<h2> Heading </h2>
1.53) Super computers are mainly useful for .............
A) Data-retrieval operations C) Input-output intensive applications
B) Mathematical intensive scientific applications D) None of these
1.54) To make a title of a web page , write
A) <html> </html> C) <hl> Heading </h1>
B) <title> Title</title> D) <body> page </body
1.55) It is specified as a non- volatile secondary memory
A) Hard disk B) RAM C) ROM

Q.2) State if each of the following statements is True or False:

2.1) A Process is a systematic series of actions a computer uses to manipulate data.

2.2) Computer output is information that has been produced by a computer.

2.3) A server is a computer on a network that provides a service to other computers.

2.4) Hardware is the physical parts of a computer system that you can see and touch.

2.5) Every general-purpose computer must have an operating system to run other programs.
2.6) A bit is the smallest unit of information held in a computer.

2.7) ABUS is the channel or path that lets the parts of a computer communicate with each other.
2.8) The results of the processing are kept temporarily in ROM until they are needed again.
2.9) User friendly is computer software or a hardware that is simple to set up and use.
2.10) Personal computers can be used as servers, v

2.11) A minicomputer is usually designed to serve multiple users simultaneously.

2.12) The memory manager is the core of an operating system.

2.13) The Intersection operation takes two relations with the same set of attributes.

Where the result set obtained after this operation is the common rows between them.
2.14) Unix is an event-driven interface operating system.
2.15) et = ;172 user can interact with a computer.

D) Hypertext

D) All the above

2.16) Operatinz: - " 'irst hardware controlling program after pressing the power buiton
111 Perscue ©.oL LTS,
2.17) Log Cn comniant i »iS, Windows is used to dwitch between the different users of computer.
2.18) Multimedia elemenis can be classified into static and dynamic elements.
2.19) Time-Sharing operating systems use the CPU switching between multiple jobs.
2.20) In multiprogramming, the CPU will never be idle.
2.21) Unix is the first GUI operating system.
2.22) The result of a SQL SELECT statement is a report.
2.23) The Internet is often considered the most complex engineered system on the earth surface.
2.24) No one owns the Internet.
2.25) Disadvantages of File systems to store data is data isolation
2.26) Peer-to-peer networks are more commonly implemented where larger than
ten computers are involved.
2.27) Each student at Tanta University is assigned an official electronic mailbox.
2.28) A central computer acts as the storage location for files and applications shared on the network.
2.29) In Client/server networks the server needs to run an operating system that supports networking.
2.30) Information providers represent their information in a specific language called
Hyper Text Markup Language.
2.31) RGB code of the black coloris 0,0,0
2.32) DBMS stands for Database Basic Management System
2.33) A company needs its products and service to be known for the public is an example
for information consumer.
2.34) In Visual Basic, the command MessageBox(*“Hello World”) is correct?
2.35) A relation is a two dimensional table
2.36) In Visual Basic, can you change the background color of the form in run time?
2.37) logical model(s) are used to describe data at Physical level
2.38) The mail client program to contact to the mail server to Tanta University is Outlook from Google.
2.39) A PAN covers a larger geographical area than a MAN
2.40) Google is not a web browser
2.41) In Visual Basic, the command Me.BackColor = Yellow is correct?
2.42) The mail server name in Omar@tanta.edu.eg is tanta.edu.eg
2.43) In search window of Windows, a wildcard character is a special symbol that stands for
one or more unknown characters,
2.44) HTTP is an Internet browser

2.45) Multimedia involves only one (1) media type.

Q.3) Write the guestion then write the answer: (10 Marks

a) Write short notes about four different types of computers. (3 Marks)
b) Define the priority of the operations in the following expression,

A*(B+C) + D/(A*2.0) (2 Marks)
¢) What are the main components of an operating system? Write short notes about them? (3 Marks)
d) What is meant by the data security? How can you achieve that in your computer? (2 Marks)
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Q.1) Choose the correct answer : (Q1+Q2 50 Marks)
1oJD) Foamaaooos computer is a form of computer that uses the continuously changeable aspects of physical
phenomena. ' :
. A) A Digital B) An analog C) A Hybrid
1.2) Multi-programmed Batch Systems .............. AL
A) decreases CPU utilization * C) increases CPU utilization
B) decreases RAM utilization D) increases RAM utilization
1.3) It is specified as a main memory '
' A) Hard disk B) CD/DVD - C)RAM D) Floppy disk
1.4) Which of the following is the most powerful type of computers? ; ' B
A) Super conductor B) Microcomputer ~ C) Super computer D) Mainframe
1.5) Which one of the following is an application software package?
A) Windows * B)Red hat Linux C) Microsoft Office D) All the above
1.6) The input device to the computer is
A) amouse B) touch screen C) a keyboard D) all the above
-1.7) The mail server for the E-mail address: ahmed@gmail.com is:
A) gmail B) ahmed C) gmail.com D) ahmed@gmail.com
1.8) A user can make any change in the image using -
A) Interactive computer graphics C) Both (A) & (B)
B) Non-Interactive computer graphics D) None of the above
1.9) Laser Lights are used in its read / write operations: _
A) Flash memory B) Hard disk C) Magnetic disk D) CD/DVD
110) 22)i0=(?) :
A) (10110), B) (10010), C) (01101}, D) (10111),
1.11) A relational database consists of a collection of '
A) keys B) records C) tables D) fields
1.12) In a client/server model, a client ........ .
A) asks for information C) provides information and files

B) serves software files to other computers D) distributes data files to other computers
1.13) Operating system manages

A) Memory B) Processor C) I/O devices D) All the above ,.
1.14) The process of copying data to a memory location is called ........ . :
A) Controlling B) Writing C) Booting D) Reading !'

1.15) In which of the operating systems, the response time is very critical;
A) Batch operating systems. B) Time-Sharing systems C) Real time operating systems
1.16) Programming language used in program development is ....

A) Prolog B) Java C) MySQL D) VHDL
1.17) The ........... operation is a unary operation that modifies records in a database table
A) Update B) Insert C)Delete D) Join
1.18) Types of Operating Systems: .............. , .
A)DOS B) 0872 C) MAC D) All the above
L19) v, is the software responsible for running programs and providing secure access
to the machine's hardware. :
A) wildcard B) kernel C) Microsoft Access D) All the above
1.20) Real-time systems are ..............
A) Special purpose operating systerns C) General purpose operating systems

B) Hard operating systems 2} Soft operating systems



120) (101 = (oo B
A) (2910 B) (23)10 : gﬁ) ‘None of these .
1.22) Multiprocessor Systems refers fo the use of tW6 or more .......... within a single computer system,
A) CPU B) ROM :C) RAM D) Hard disk
1.23) ...... ... controls peripherals such as printers and modems. '
A) CPU B) ROM C) Operating System D) All the above
1.24) In time sharing systems, processor’s time is shared among multiple .......... '
A)CPUs B) Hard disks C) users D) All the above
1.25) To repeat the running of the same commands more than one time, ... structure is used.
- A) selection B) loop _ C) sequential - D)SQL
1.26) Which protocol is used to report error message:
A) - TCP B)IP C) ICMP D) SMTP
1.27) The primary job of the Operating System is .........cooooven.
A) manage commands B) manage resources C) manage programs
C128) e structure allows a program to make a decision on certain condition.
A) Sequential . B) Loop C) Selection D) Hierarchical
1.29) Multimedia means the tise of more than one in communication.
A) file B) number - C) media D) sound
1.30) You can enter your username in .., -
A) button B) form C) label . D) textbox

* 1.31) Freeware software available via FTP: ......

A) The author permits you to use it free, C) You can use for short-term for evaluation.

. B) The author carries no copyright. D) None of these.
1. 32) A company has 10 branches distributed over the cities of Egypt, the appropriate type of
network for.connecting these branches is ...... network.
A) PAN. B) WAN C) LAN D) MAN.
1.33) FTPis ......... , . '
A) Internet browser ' B) Search engine C) Internet protocol D) None of these

1.34) EEPROM standsfor .......... '
A) Electronically Erasable Programmable Read-Only Memory
B) Electrieally Erasable Programmable Read-Only Memory
0} Electncally Enabled Programmable Read Only Memory

1.35) Tel netis........ andusedin.............oeeven
A) Internet browser, displaying web pages C) Internet protocol, transferring web pages
B) Internet protocol, file transfer D) Internet protocol, remote log in
1.36) A banking system uses ................ networks,
A)-Client/Server - B)PAN : C) Peer-to-Peer D) None of these
1.37) RGB code of the white color is ... .
A) 2552550 B) 0,0,255 ) 0,0,0 D) 255,255,255
1.38) Programming language used in web page development is ....
A) Visual Basic B) HTML ~ C)SQL D) Assembly
1.39) Which one of the following is not a network topology? '
= A)Star B)Ring©  C)LAN D) Bus
1.40) Which of the following is not a level of data abstraction?
e A) view level B) physical level C) logical level D) critical level -
141 C plete the fol wmg command with the most suitable, ... .text=sum
' lz A) Button_ | B) labell C) textboxl D) forml
. 1.42¥ SﬁL can be used B
' A) Create database structures only C) modify database data only.

B B) query database data only. D) All of the above




1.43)In.......... , multiple users simultanzo:sly access the system through terminals,

. A) Multiprogrammed Batch systems C) Simple Batch Systems - .
~ B) time sharing operating systems D) Real-time systems
1.44) Interactive computer graphics uses various kind of input devices such as -
A) Mouse B) Graphic tablet C) Joystick D) All of these
1.45) Unix operating system is .............. , &
A) Multitasking opetating system C) Multiuser operating system e
B) Time sharing operating system D) All the above
1.46) .o is the class of network we encounter in the university. ¥
A) PAN B) LAN C) MAN D) WAN
1.47) is the most important/powerful computer in a typical network. &
A) Network server B) Network client C) Network switch R

- 1.48) A collection of hyperlinked documents on the internet forms
A) World Wide Web (WWW)  B) Mailing list C) Hypertext markup language
1.49) Database System = Database +........
A) SQL B) DBMS C)ERD D) DDL
1.50) is a dynamic element.
A) Text B) Graphics C) Video D) Hypertext
1.51) URL stands for............ Rz
A) Universal region locator C) Universal resource locator
B) Uniform resource locator D) None of these :
1.52) To make the biggest Heading of a web page , write 5
A)<html>  </html> B) <h1> Heading <h1> C)<h2> Heading .</h2>
1.53) Super computers are mainly useful for .............
A) Data-retrieval operations. Fe C) Input-output mtenswe applications
~ B) Mathematical intensive scientific applications D) None of these i r
1.54) To make a title of a web page , write _ : {'

A) <html> </html> C) <hl> Heading </h1>

B) <title> Title</title> D) <body> page  </body R
1.55) It is specified as a non- volatile secondary memory .. B

A) Hard disk B)RAM C) ROM D) All the aboyg

Q.2) State if each of the following statements is True or False: |
2.1) A Process is a systematic series of actions a computer uses to manipulate data. - {
2.2) Computer output is information that has been produced by a computer. 4
2.3) A server is a computer on a network that provides a service to other computers. "
2.4) Hardware is the physical parts of a computer system that you can see and touch. : l
2.5) Every general-purpose computer must have an operating system to run other programs. i
2.6) The results of the processing are kept temporarily in RAM until they are needed agam
2.7) A BUS is the channel or path that lets the parts of a computer communicate with each other
2.8) A byte is the smallest unit of information held in a computer. . j‘l
2.9) User friendly is computer software or a hardware that is simple to set up anduse.
2.10) Personal computers can be used as servers.

2.11) A minicomputer is usually designed to serve multiple users simultaneously.
2.12) The memory manager is the core of an operating system. i
2.13) The Intersection operation takes two relations with the same set of attributes.
Where the result set obtained after this operation is the common rows between then ]
2.14) Unix is an event-driven interface operating system.
2.15) In batch processing, user'can interact with a coraputer.
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lications

2.16) OS2 is the first GUI operating system.

2.17) Log On command in MS. Windows is used to switch between the different users of computer.

2.18) Multimedia elements can be classified into static and dynamic elements.

2.19) Time-Sharing operating systems use the CPU switching between multiple jobs.

2.20) In multiprogramming, the CPU will never be idle.

2.21) Operating system is the first software controlling program

after pressing the power button in computers.
2.22) The result of a SQL SELECT statement is a report.
2.23) The Internet is often considered the most complex engmeered system on the earth surface.
2.24) No one owns the Internet.
2.25) Disadvantages of File systems to store data is data isolation
2.26) Peer-to-peer networks are more commonly implemented where larger than
ten computers are involved.

'2.27) Bach student at Tanta University is assigned an official electronic mailbox.

2.28) A central computer acts as the storage location for files and applications shared on the network.
2.29) In Client/server networks the server needs to run an operating system that supports networking.
2.30) Information providers represent their information in a specific language called
Hyper Text Markup Language.
2.31) A relation is a two dimensional table
2.32) DBMS stands for Database Basic Management System
2.33) A company needs its products and service to be known for the public is an example
for information consumer. ‘
2.34) In Visual Basic, the command MessageBox(“Hello World™) is correct?
2.35) RGB code of the black color is 0,0,0
2.36) In Visual Basic, can you change the background color of the form in run time?
2.37) logical model(s) are used to describe data at Physical level
2.38) The mail chent program to contact to the mail server to Tanta Unlver51ty is Outlook from Google.
2.39) A PAN covers a larger geographical area than a MAN
2.40) Google is not a web browser
2.41) In Visual Basic, the command Me.BackColor = Yellow is correct?
2.42) The mail server name in Ahmed@tanta.edu.eg is tanta.edu.eg
2.43) In search window of Windows, a wildcard character is a special symbol that stands for
one or more unknown characters.
2.44) HTTP is an Internet browser
2.45) Multimedia involves only one (1) media type.

0.3) Write the question then write the answer: (10 Marks)

a) Write short notes about four different types of computers. (3 Marks)
b) Define the priority of the operations in the following expression,
A*B - C) - D/(A*2.0) (2 Marks)

c) What are the main components of an operating system? Write short notes about them? (3 Marks)

d) What is meant by the data security? How can you achieve that in your computer? | (2 Marks)
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Part one :Answer the following questions in the electronic sheet st e 1000 s At bl sl s
First Question : Choice the correct answer : S W A
1- A mixture containing 40% benzene (B) and toluene (T) by mass is fed to a distillation column by a rate ] . sund s

2000 Kg/hr. An overhead stream of 98w1% B is produced, and 95% of the Toluene leaves in the bottom i - :"ﬂﬂ_’_ﬁ‘“k/ ‘F‘f‘-‘f“‘-?’d‘n(i “"NJ‘J‘ = i pa=ll 55 ‘“’)L ‘(.‘ '
stream. The rate of the vapor leaved from the top of the distillation column was four times of the amount ] A \,'\"UJ ‘ JM‘ 3 sl ‘rdb L 5‘.)“\‘}” L.“ - S ULG*?J'\ e e 10.(.)0 EE b “‘EJAM e
of the distillate. Assuming basis is one hour o Spndl s i (F 1" %70 Ao i Bolo bale Lede duadils 5 © 1300 30 Aa 0 2ie danill 319660 (o 4y siadl

The amounts of distillate leave the condenser to be final product=.......... Kg 5l Al Al " %90 e g siat dla 3be L Juadii; 2 0] 5000'0‘? ) e -\*‘-ﬂh * 1 %40 ;‘: 4 slaal
o a) b) 2000 ¢)1247 d) 3012 T - - 2, loog(w\ Al %Q—OA)S(O{ -
7 In the tion (1) the unt of Benzene in the distillate=.......... Kg : 210 (2 Ui _ o '
4 a)q753 @\ ¢)2000 dy1s T = 2l Al ds 01 %50 e g ¢ 'g1w(19)d\y€\§s Y
3- An the question (1) the amount of the bottom product=_........ Kg - 1o0o (e ) 1850 (z . 210, > 1400 (¢
(/I a) 753 b) 3012 ¢)2000 d s e dadld e 8 e Al (S 5 558 5 °1250 800 a ds 2 aie 1%50 _L;yu,_;d\w(l%dw\@-ﬂ
//l-/ In the question (1) the amount of Toluene in the bottom product=.......... Kg h p o RO = L Adeall ol S 5.5 505 ) s
a) 753 b)1247 D )63 - e e 0 RE 68 (
5- In the question (1) the amount of vapor leave the top of istillation column product=.......... Kg g Sl o S M UGS 2 90 U B i %50 e S w 09) LRl - Y ¥
b) 3012 - )1184 d) 1247 /,,,_a)%/o .............. = L small S S0 S0 ) spcaes
6- In the question (1) the amount of liquid leave the coy,easu\ ......... Kg %2 ° . el e 32.(_\ C 29 (z _ 41 (~—: - 68 ) ¢
a) 2259 b) 3012 ¢) 2000 Q1247 S ek N LR = (F) J a8 01585 skl 32018 Gty 5 01250 5= 2 0 die 9450 e 6 5ind (3 Apmll (19) gl 3T
7- In the question (1) the returned ratio (R)=............... He¥ By . o3¢ 0 :_’2;21 At - ( '
a) 3 b) 2 d) 4 ‘;2 722 (N (e = (F) Ji3ad 0585 sl 5208 Gaalaly o ©1600 &1 Ay 2ie 19650 Glo g sint i A8all (19) cligadd oY €
8- Gaseous Fuel used in a furnace Its Composition as the following : v , Yor) 3/— aE 0(c 2( -\D (
g pe o QUESHION [2): covrreenresrasssmsssenessenssseseageess W L PP L — 6_‘-]’ '
i i T i - b‘ % i 3 =4
! Element I C H, L0, S 1N, i H;0 ash >0 , 73 ‘_ .
[ % by weight T899 | 3% 7 (1% 29 | 2% 19 P Write () for the true statement and write (x) for the false sentence in the answer sheet

l»

The weight of oxygen needed from the air needed to burn one hundred kilogram from that fuel (complete
combustion) = ............... Kg T o ¢
a) 263 b) 261 ¢) 1135 sS6a
9- In the question (8) the weight of air needed to burn one hundred kilogram from that fuel (complete
combustion) = ............... Kg

af 2630 b) 261 ) 1135° d) 864
10- In the question (8) the weight of carbon dioxide produced in combustion products (burning one hundred
kilogram from that fuel complete combustion) = ............... Kg
a) 327 Ch)238 > ¢) 251 d) 1135
11- In the question (8) the weight of water vapour produced in combustion products (burning one hundred
kilogram from that fuel complete combustion) = ............... Kg
a) 327 é)if:) ¢)24 d) 251
12- In the question (8) the weight of sulphur dioxide produced in combustion products (burning one hundred
kilogram from that fuel complete combustion) = ............... Kg
a b)) S c)2 d)0.3
13- In thequestion (8) the total weight of combustion products (dry products burning one hundred kilogram
from that fuel complete combustion) = ............... Kg
a)\”m?s i b) 1231.5 c) 1204.5 d)1206.5 Difo
S S ] !
.............. oot U S e el Rl 17 8 ol g © 5 3 5 g sell 518 cpe 588 sl -V
A Y sall (5 Lld (7 W (w7 sl stk 4
T UT R TR R 0555 2 J gl sanill da o b il 8 Hlia Bake Jligd 2i Y0
EEY(2 ki oediger sd (v
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1. Combustion is a chemical reaction between an oxidant and fuel.

2. Material balance equation can be done on chemical process as the form the input to the process equal the
output of the process. (3~ w ' ' :
3. Atmospheric air consists of 77% N; and 23 % O; by volume”.........
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Part two :Answer the following questions in the electronic sheet

25. Which of the following processes always results in an increase in the energy of a system?
The system loses heat and does work on the surroundings. )

A,
B.  The system gains heat and does work on the surroundings,

é.} The system loses heat and has work done on i by the surroundings.
E.

The system gains heat and has work done on it by the surroundings.
None of these is always true.

26. A gas is compressed in a cylinder from a volume of 20 L t0 2.0 L, by a constant pressure of
10.0 atm. Calculate the amount of work done on the system.

A. 1.01x10°] B, -1807 C.1.84x10%J /E@ E.180J
27. According to the first law of thermodynamics:

. %Energy is neither lost nor gained in any energy transformations.
~ Perpetual motion is possible.

C. Energy is conserved in quality but not in quantity.

D.  Energy is being created as time passes. We have more energy in the universe now
than when time began.

28. Which of these processes is endothermic?

O2(g) + 2Ha(g) - 2H20(g) B. H0(g) - H0(l)
C. 30x(g) + 2CH;0H(g) - 2C0Ox(g) + 2H>0(g) D. H20(s) = H:0(D)

29. An endothermic reaction causes the surroundings to ’
A, warm up. B. becomeacidic. C. condense. D-decrease in temperature,

30. An exothermic reaction causes the surroundings to 5 U2
A. warm up, ecome actdic.  C. expand.  D.decrease its temperature ,./\/ ‘£l
=
] / 2
L

_ e
31.4. A sample of nitrogen gas has a volume of 32.4 L at 20°C. The gas is heated to 220°C at

constant pressure. What is the final volume of nijtrogen?

A. 294L B.193L C. 31 0. 54.5L) 56 L 2l
C. 314L @ 5450y E.3561L (
) \v, s
32. A sample of N3 gas occupies 2.40 L, at 20°C. If the gas is in a container that can contract or
expand at constapt pressure, at what temperature will the N2 occupy 4.80 L? Ji
2 , . . o . . t g -
A, 10°C C. 48°C 'D. 313°C E gfsiE . = 5 1

Z,40

33. If the pressure of a gas sample is quadrupled and the absotute temperature is doubled, by ___~ L —
what factor does the volume of the sample change? ! 9 g9%
A 8 B 2 @ D. 14 E. 18 z2e

24 A mivture of gases contains 4.46 moles of neaon (Ne) . 6.74 mole of arzon { Ar)and 2.15
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moles of xenon ( Xe) .Calculate the partial pressures of the argon ( Ar) gas if the total

pressure is 2.00 atm at a certain temperature.

[a] 0.10 atm [b] 0.586 atm [ c] 0.20 atm [&}’61 am
y —
P\/ - f L
35.Calculate the number of liters of carbon dioxide measured at STP that could be produced
from7.45g  of propane. | -

A) 190LCOZ B)3.80LCO2 C)I25LCO2/D)l14L CO?

36. Samples of the following volatile liquids are opened simultaneously at one end of a room.
If you are standing at the opposite end of this room, which species would you smell
first?[Assume that your nose is equally sensitive to all these species.

a. ethyl acetate (CH:COOC,Hs) b, camphor (C10H160)

¢. naphthalene (CioHs) . g-diethyl ether (C2HsOC:Hs)

37. The unit(s) of free epsegy change AG® is(are) .
A. J'mol-1 C. J'mol-1-K-1 D. J'K-mol-1
38. During the interaction between the system and the surrounding the amount of energy gained

by the system must be exactly equal to the amount of energy lost the surrounding .

a. First law of thermodynamic b. Second law of thermodynamic
Mird law of thermodynamic d. Zero law of thermodynamic

39. They are related to the molecular structure of a system and the degree of the molecular
activity. _
a. microscopic form of energy. b .a macroscopic form of energy.

¢. Chemical energy.

40. Greater value of standard reduction potential greater will be tendency
Ao get oxidized EA€getreduced C.acceptelectrons D.bothbande

41.The half cells are interconnected through. _ '
A Wire B. saltbridge C. clectric circuit DI no connection exists

42. What is #G® per mole of dichromate ions for the reduction of dichromate ions, Cr;0-%, to
Cr** by bromide ions, Br’, in acidic solution in galvanic ceil? (Hint: Use the standard cell

potential.) '
263K 0)-158% 4TSk ()263K]

43. The amount of heat required to rise the temperature of 11bm of distilled water 1°F

a-Specific heat Mu ¢- Calory  d- Heat capacity

44, The wovs! eriropy of a mixture of gases is the of the partial entropies.

Page2of 6
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38.

39

40,

41.
42.

43.

44,
45.
46.

47.
48.

49,

50.

51,

SPX

58,

54.

Anodic inhibitors are substances such as NayCOs that react with the anodically formed
Fe ions to form insoluble iron carbonate which deposit on the anode and isolate it from
the COrroSive MEAIMIM. .. vuiu ittt et et e e eneci e a i

Cathodic protection of underground steel pipeline is carried out (externally using less
Nobel galvanic anode (galvanic cell ) Znor Mgrod ........ccooieiiiiiinni (e ="
Presence of differential aeration oxygenation cells takes place due to the difference in
the porosity of the concrete , This is the most common reason which causing Corrosion
of Steel Reinforcement in COnCIELE. .. vvuuureretrireeeriiet et eeenerinenenaes ((/{
Dissimilar metal corrosion cells are set up when two different metals become in
contact with each other in the presence of an electrolyte ...........oovviiiiiiniiinin i (2/
The less Nobel metals acts as the anode and the more Nobel metals acts as the cathode
where H2 evaluation takes place in the electrochemical cell .........oooiiiiiinnnn (
Differential aeration (oxygenation)cells: This type of corrosion cells takes place
whenever there is a difference in the dissolved O2 conc. Where Ozpoor area acts as the
anode and the O2 rich area act as the cathode...........coovvvvirvereeneriieennnn (y)
.Chemical corrosion takes place due to direct attack by acids or alkalis......c...cccoune. (_/)’

Metals above H; in the e.m.s do not dissolve in acids (known by Nobel metals)because

it is difficult to loss their electrons and difficult to convert into ions.......ccveveeurennee
Temporary Coating (coating with lubricating oil or Vaseline which removed easily by

AN O SARCESOIVOTITR e sohe S s s Se e S elseehele  e we (

coating with more Nobel metal(must not be free from cracks or pores )like Zn.... (S 7
Presence of dissimilar metal corrosion cell is the most common reason which causing

Corrosion of Steel of Reinforcement in CONCrete........cvvvnesinsiiininnniciiseicnnnen M
Temporary Coating is not one of the Methods of protecting metals against
COITOSion. ...vvvnenn.

In the metallic coating : Coating with more Nobel metal must be free from cracks or
P (ke G )s- .. .o .. ..« vowsmwses ampmpss comuammmss oo ove e voo s 8 {(

The passive layer formed on the reinforcement steel is a Layer of the iron oxides and
hydroxides formed on the reinforcement steel as a result of exposing it to the

atmospheric oXygen........covvevininns %
If the amount of calcium increases in the mixture too much during the production of
cement , The cement damaged and exposed to cracking..........covvvvvvevvinrininnnnns ( ﬁ/

The compounds which are responsible for final strength of Cement is Tricalcium
silicate & Tricalcium AlUMINGTE....ccviiriecerrricirr st ere s erens

C? .

End Of GUESLIONS couvosvvnersrsisssseesississsinseesss Best Wishes
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Reduction reaction of metal Standard reduction potential : £° (V)
Aut + e = Au(s) 1.83
AU + 2¢ = Aut 1.36
Aud* + 3¢ = Au(s) 1.52
AuCly~ + 3e = Au(s) + 4CI- 1.002
Fe?* + 2 = Fe(s) -0.44
Fe3* + 3¢ = Fe(s) —0.037
Fe3* + ¢ = Fe?* 0.771
Mn?* + 2g = Mn(s) -1.17
Mn3t + @ = Mn# 1.5
MnOx($) + 4H* + 2e” = Mn?* + 2H,0() 1.23
MnOy(s) + 4H* + & = Mn3* (aq) + H,0(D) 0.95
MnO4s~ + 4H* +3& = MnOy(s) + 2H,0() 1.70
MnO4~+ 8H* + 5¢ = Mn* + 4H,G(J) 1.51
Ag* + € = Ag(s) 0.7996
AgBr(s) + & = Ag(s) + B~ 0.071
AG:Co04(9) + 26 = 2Ag(s) + C;04%~ 0.47
Ga’t + 3e-=Ga(s) -0.56
Cut + & = Cu(s) 0.520
Cut + ¢ = Cut 0.159
Cut + 2¢ = Cu(s) 0.3419
Bro + 26 = 2Br- 1.087
HOBr + H* + 2 =2 Br- + H.0() 1,341
Crt + @ = Cr2t —0.424
Crit + 2e = Cr(s) —-0.90
Cr;074 + 14H* + 6e = 2Cr3 + 7H,0() 1.36
Mg + 2¢” = Mg(s) -2.356
Mg(OH)(8) + 2 = Mg(s) + 20H"~ -2.687
ARt + 3 = Al(s) -1.676
Al(OH)4~ + 3¢ = Al(s) + 40H" -2.310
|
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{A{verage b) weighted mean  ¢)sum  d) difference of the highest and the lowest

45. The Chemical Composition of a sample of cement are as the following: ( loss 0.81%, SOs
2.37%, MgO 0.79% , Fe203 3.11% , Al203 4.74% , Si0; 23.44% , CaO 64.74%). Calculate
the weight % of the following compounds :the Silica modulus equal

A1 B.1.52 D.299 /-8 =
' ? i i
46,From the previous problem (45) c%he alumina modulus ? 94»/5
C.2.99

A. 1.52 B.1 D. 2.07

47. From the problem no.(45) calculate the hydraulic modulus ? } -8 = 2.2
A1 B.2.99 ‘ D. 207

48. Lime Stone is one from Raw materials used in the manufacture of cement: which is consider

85 & SOUTCE O .ovrsevvvvres A. AbO; B. AbO; & Si0; D. Si02

49. Sand added to adjust the composition of the mixture used in the manufacture of cement t

B.21% D. 12%

50. The choose of the suitable method for the production of cement depends on................

reach % Si02 =........... inthe Cement.  A.11%

a. type of the raw materials  b. the availability of the fuel. c¢. quality of the ra

materials(_d.All the previous 7

51. If the amount of AOs ............ , the burning of cement will occur at ........... temperatut

and the produced cement will be fast ~hardening .
Mereases -high  B.increases -high C.increases -low D. decreases -low

52. I carbon dioxide molecules effuse at an average rate of 5 mol/s, at what rate would diatomic

hvdrogen molecules effuse in the exact s onditions? . ) .
} a)23.5mol/s b)4.7mols -&l10mols d)Not enough information is provided

53. Choose the substance with the higher entropy per mole at a given temperature: COz(g) or

COx(aq).
Z(S.q éOz(g). @/b/ COx(g) & COA(aq). C.eoEiE D COZSZ) A L

54. Consider an electrochemical cell constructed from the following half cells, linked by an
external circuit and by a KCl salt bridge. ¢ an Al(s) electrode(anode) in 1.0 M AI(NO3);
solution  ® a Pb(s) electrode(cathode) in 1.0 M Pb(NOs)z solution. The balanced overall
(net) cell reaction is i . _
A. Pb(s) + APF*(ag) —» Pb**(aq) + Al(s). 73Pb(s) + 2Al" (aq) = 3Pb*"(aq) +32+A1(s).
C. 3Pb*(aq) + 2Al(s) — 3Pb(s) + 2AP*(ag). D.Pb¥(ag) + Al(s) = Pb(s) + Al (ag).

Censider an electrochemical cell based on the following cell diagram:
Pt | Pu¥*(ag), Pu*(aq) ¥ Clx(g), Cli(aq) | Pt _ -
.. wandard ceil emf is 0.35 V and that the standard reduction potential of

n
&

Pase 3 0f &

fthind = RS et e

B i e > . n e
"
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chlorine is 1.36 V, what is the standard reduction potential E°? Pu*/Puy?
-1.01V

A237V  B.101V C. 171V D.

QUESLION(2): «covvmnrirernressearnsneenssssarssssessesnsssssorsscanssassasesesssssesesssessesassnsnsenesnesens

Write (¥) for the true statement and write (x) for the false sentence in the answer sheet

20. The critical temperature in the pressure — volume diagram Upon which are drawn
isothermal of CO CUIVES 15 31 %C wuuvvverrurveeeerseeresessseesseesssreessesemsasesssssessesssennes X)
21. Although effusion differs from diffusion in nature , the rate of effusion of a gas has the
same Torm as Grahan®;s 1aw of dIFFUSION .........vvveueeeeeeersreeseeseseseeessseessssessees ( C/
22. The few amounts of hardness remain in water after water treatment processes , it
activates the COrroSiONn ProBIEMIS. ... co.cciveiiiiieirireccsrecrirecre e eereseseevereesees {
23. The one-day strength of this cement is equal to the three-day strength of OPC with
the same water-cement ratio, It is the High rapaid cement...........cccovuvevvecennnnn.
24, It is produced from the burning from the lime stone and Bauxite as a source o
Aluminium oxides, it is Sea water Cement... 2528 3.c.vvererivvonacrceniinrrronns )
25. Increasing the permeability of the concrete will allow to the carbon dioxide from air
and chloride from solution to penetrate to the steel and decrease the pH............. ((/)/ \oo
26. The least amount of the air needed to burn 29 Kg from butane CsHois. 104 Kg

(inCOmMPlete COMBUSHION)....courierrerererirnrrenrinistierererereesreesbessassessseessseessorsrerssssoanns %

27. Adiabatic changes mean fhat: It is the process in which the system does not gain o

loss heat . It iS closed SYStem....coeiiiiiiricrcieee e {
28. Kelvin — Planck statement of second law of thermodynamic: (No heat engine can have
thermal effICIEnCY100%0)..civivieieririeriecceirece e oreseeens e (O

29. For a given substance the entropy always increases in the following order:
S (301id) < S (1ig) < S(EAS). weoveeeecerrirciriiseeeserevesesierensneenres (o~
30. The critical temperature for carbon dioxide is 304 K. That means that no amount of
pressure applied to a samptle of carbon dioxide gas at or above 304K.....................
31. Gas Effusion is a direct demonstration of gaseous random motion is provided by
diffusion , the gradual mixing of molecules of one gas with molecules of another by
virtue of their Kinetic Properties. ......cccecveiiiinvivreeieeirres et eessensresee s (

32 When the combustion be incomplete .- part of carbon converted to
carbon dioxide and the rest to carbon monoxide , all hydrogen converte

to water and all sulphur converted to sulphur dioxide .................. (
33. Atmospheric air consists of . 21% O & 79% N2 by weight....\./.k.ﬁ?..v!f;‘. ................. 14
34. 2.5 moles of Oz is added to 5 moles of Hz , Number of moles of H2O will it produce
AR S IMOIES. ... vttt bt er bR e e s et X0

35. The important factors which may influence the corrosion process are: Nature of the
metal, nature of the environment and the corrosion products & Temperature
v) ¢ PSPPSR PP (~)
36. Inhibitors: They are Chemical substances added to the corrosive solution in a small

amount (€.2.0.3%)...0nde.e... .. Lttt o L o oLl o e Sl < o0 o e e LR
37. Passivators , such as hydrazine (N2H;) these substances takes Op from the corrosive
solution............ oA el e e e o S < < e e e el e e s e e
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Part one :Answer the following questions in the electronic sheet

First Question : Choice the correct answer :

1- A mixture containing 40% benzene (B) and toluene (T) by mass is fed to a distillation column by a rate
2000 Kg/hr. An overhead stream of 98wt% B is produced, and 95% of the Toluene leaves in the bottom
stream. The rate of the vapor leaved from the top of the distillation column was four times of the amount
of the distillate. Assuming basis is one hour

The amounts of distillate leave the condenser to be final product=.......... Kg ?g‘)g» ® g
A 753 b) 2000 c)1247 d) 3012 iy (e B+ 50
2- In the question (1) the amount of Benzene in the distillate=.......... Kg .75 .6 e B ‘/713 !
a) 753 138 ¢)2000 d) 15 - '
3- In the question (1) the amount of the bottom product=.......... Kg
a) 753 b) 3012 ¢)2000 A7 1247
4-  In the question (1) the amount of Toluene in the bottom product =.......... Kg
a) 753 1247 21184 d) 63
5- In the question (1) the amount of vapor leave the top of the distillation column product=.......... Kg
a) 2000 3012 c)1184 d) 1247
Zé/f In the question (1) the amount of liquid leave the condenser =.......... Kg
2 2259 b) 3012 #2000 dy 1247
7- In the question (1) the returned ratio (R)=...............
gyl dy4
.............. oo S5l e puadll A8l i/ S B a0 508 5 6 g seal A—JJLS e OsSh J}iu -
LY sl A ed) (7 LY 5al (o e»—“ u ssdash
A\J.h.“_\d\_._)m ,,,,,,,,,,,,,, J_)S.tmuh lM_A;_j\‘\A\JJUJJ uu_)\.._g.;._.m =4
S Y (9 4y sbeiia (7 e Jit (o JA)& (¢
dl\_\\d’:uuu)‘a.a ............. JJSJ L\S‘JM \.»L.“u_/ udJ_.ou‘\_.Laa-uJu_gJJ.c Y.
Fy¥ (e Lshdia (g e il (2 e S 7
................ tang oy SN e spadll las g af a )—‘h;—*—)—*e -
b Y sl g L (e W5 (= ICCN VST S
el 2 1000 B el Dl sl o
= 2
BB g Tl
ag ¥ salt (o g (2 Jusyfd\gzz anall g A4 b (i

w\l\\q:\jc _)‘,.3_.._:&‘\ _J.Ail\d_l.\\.;*;sr|ﬂ§”w_‘€°]8300_)\*@\u 3~—“=°1000°_)L€-‘~d-’\4-3)~ Jaxe Y
AS.LLL‘.“LL\J L}Adj"u"%70~¢lcu}m‘\_ﬂ..ao‘ Lg_mJ.A.u._,‘;O]3000)\);4;)3345@;4]\&;3\%60\5&;@)@\
iju_d\»\s.s.u.‘l\ "."%godh&wwbuu%vddjﬁolso()b \))4.;) _\_\cw\dj‘%40\’_154_|)_;ah

AR = ranill Ly da 1 %50 e
, 1210 (= 1850 (z 1000 (= 1400
o EE— = 2anill i Lo o 1 9450 o (g 5in3 Ll ASedl (13) Jipedl 6
1000 (> 1850 (z 1210 & 1400 (/
o e dads e 8 ke Al oS 5 0554 1250 8l A0 > 2o 19450 o s yiad Sl Al (13) Jigadt 810
() Yoo, = g Abeall Bl S 5 0 58y ) senaes
41 £ 59 (¢ 32 (= 68 (I
L.LLAJAAJXA\)G# L&M‘JJ—J}&‘?OIZSO°J~/—‘-‘\AJJJ—°\0/0:)0‘,19_9_)&{*“@(13)J‘ym‘53 S
() Yu.oeveiane. =L sgeaall CaS 5 58S ) seeans
32 (s 594 41 (= 68 (!
................. S J\muﬁjﬁaﬂ»-cud@ﬁlzsowﬁuﬁ—w‘%sogs&yag\m(lzwwx JRRY
3 (2 0(z 2 x/

................. = (F) Jaad S5 skl 8228 3abkiip ©1600 31 = 23 Jm‘-%SOch)mgf\w(b)J\}J\ =

pagefats F - C- ¥ x|

Qv !

30‘/{ 4 s Lo /.,«/6_“

Physical and Mathematical Engineering Department

Tanta University

30 0(z 2 1

19- Gaseous Fuel used in a furnace Its Composition as the following :

Element I c H, 0, S N, H,0 ash i
% by weight | 89% ! 3% 2% 1% 2% 2% 1% E
The weight of oxygen needed from the air needed to burn one hundred kilogram from that fuel (complete |
= [} — Fr = “ j\ ‘7(
combustion) = ............... Kg £ + 2> Z qu 0, %> 37
a) 263 o261 ) 1135 d)864 79 , e o 0,7 W*
20- In the question (19) the weight of air needed to burn one hundred kilogram from that fuel (complete
combustion) = ............... Kg ’1‘_1 o ’l‘?t - ”&
a) 263 b) 261 1135 d)864 o > 1) 77
21- In the question (19) the weight of carbon dioxide produced”in combustion products (burning one
hundred kilogram from that fuel complete combustion)=............... Ha™s s O —3 é’;ot
327 b)238 ¢) 251 d) 1135 & ’r o
22- In the question (19) the weight of water vapour produced in combustion products (burning one hundred
kilogram from that fuel complete combustion)=............... Kg
a) 327 29 c)24 d) 251
23- In the question (19) the weight of sulphur dioxide produced in combustion products (burning one
hundred kilogram from that fuel complete combustion) = ............... Kg
a) 1 b) 0.5 A2 d)0.3
24- In the question (19) the total weight of combustion products (dry products burning one hundred kilogram
from that fuel complete combustion) = ............... Kg N Loy S0, ok
a) 1233.5 /V/’IZBI.S c) 1204.5 d)1206.5
QUESHION {2): it

Write (1) for the true statement and write (x) for the false sentence in the answer sheet

1. Combustion is a chemical reaction between an oxidant and fuel. (
2. Material balance equation can be done on chemical process as the form the input to the process equal the
output of the process. (
3. Atmospheric air consists of 77% N; and 23 % O, by volume . 4..... ) =
{0l eadh (il ool 3 gl e N
NS ENPLP-E »;3%_’_)5})4&_“\_}\4..\&“&&}.’)5.“3_&45\ Uiy SV g oke O Al sy allds syl o
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End of first part questions ............ R Best Wishes
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Part two :Answer the following questions in the electronic sheet

25. Which of the following processes always results in an increase in the energy of a system?
A.  The system loses heat and does work on the surroundings. .
B.  The system gains heat and does work on the surroundings,
C.  The system loses heat and has work done on it by the surroundings.

/B’.’ " The system gains heat and has work done on it by the surroundings.
E.  None of these is always true.

26. A gas is compressed in a cylinder from a volume of 20 L. to 2.0 L, by a constant pressure of
10.0 atm. Calculate the amount of work done on the system.
A, LOIx10*] B. -1807 C.1.84x10%J

y’.’.l.sl x 1047 E.180J

27. According to the first law of thermodynamics:

/X " Energy is neither lost nor gained in any energy transformations.
B.  Perpetual motion is possible.
Energy is conserved in quality but not in quantity.

C
D. Energy is being created as time passes. We have more energy in the universe now
than when time began.

¥

28. Which of these processes is endothermic?
A, Oafg) + 2Ha(g) - 2H20(g) B. H.0(g) -» H0(1)

C. 30:(g) + 2CH;0H(g) - 2C0;(g) + 2H20(g) /D/
29. An endothermic reaction causes the surroundings to

A, warm up, B become acidic. C. condense. J decrease in temperature.

H20(s) = H0(D)

30. An exothermic reaction causes the surroundings to
/9(.‘ warmup. B.become acidic. C. expand.  D.decrease its temperature

31.4. A sample of nitrogen gas has a volume of 32.4 L at 20°C. The gas is heated to 220°C at
constant pressure. What is the final volume of ritrogen? v =0 32

A 294L B 193L C 314L _B'545L  E.356L g T TV

32. A sample of N» gas occupies 2.40 L at 20°C, If the gas is in a container that can contract or v
expand at constant pressure, at what temperatyre will the N; occupy 4.80 L?

A, 106°C B. 40°C C. 146°C ,D’ 313°C E. 685°C

33. If the pressure of & gas sample is quadrupled and the absoluic temperature is doubled, by
what factor does the volume of the sample change?

A, 8 B, 2 #1/2 D. 1/4 E. 148
34. A mixture of gases - nunrain- 48 quodes of neaon (Ne) . 0.74 mole of argon ( Ar)and 2 * >
Pagelof6
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g
~ 373he unit(s) of free energy change AGS is(are)

\\/

moles of xenon ( Xe) .Calculate the partial pressures of the argon ( Ar) gas if the total
pressure is 2.00 atm at a certain temperature.
[a] 0.10 atm [b] 0.586 atm '[.«é]' 0.20 atm [d] 1.21 atm

35.Calculate the number of liters of carbon dioxide measured at STP that could be produced

from 7.45g  of propane. ~

A) 190LCO2 B)3.80LCO2 C)12.5LCO2 /5)11.4LC02

36. Samples of the following volatile liguids are opened simultaneously at one end of a reom,
If you are standing at the opposite end of this room, which species would you smell
first?[ Assume that your nose is equally sensitive to all these species.
Xethyl acetate (CH3COOC;Hs) b. camphor (C10H160)
Y naphthalene (C1oHs) . &7 diethyl ether (C2HsOC,Hs)

A. J'mol-1 Z 19 7 I'mol-1-K-1 D. I'K-mol-1

38. During the interaction between the system and the surrounding the amount of energy gained
by the system must be exactly equal to the amount of energy lost the surrounding .

~ First law of thermodynamic b. Second law of thermodynamic

¢, Third law of thermodynamic d. Zero law of thermodynamic

39. They are related to the molecular structure of a system and the degree of the molecular
activity.
a. microscopic form of energy.
¢. Chemical energy.

b .a macroscopic form of energy.

/d.' a&ec

40. Greater value of standard reduction potential greater will be jendency

A.to get oxidized B. to getreduced €. accept electrons .bothbandc

41.The half cells are interconnected through. @ +6 A all
A.Wire ﬁ/ salt bridge C. electric circuit D. no connection exists Ly e 2 ' %

42. What is #G° per mole of dichromate ions for the reduction of dichromate ions, Cr207%, to
Cr’* by bromide ions, Br, in acidic solution in galvanic cell? (Hint: Use the standard cell

potential.) ML 2 G=0279x -n
263 Kj -

(a)+26.3kJ (b)-158KkJ
43, The amount of heat required to rise the temperature of 1ibm of distilled water 1°F

b-Btu  c- Calory ﬁ’-_Heat capacity

(c) +158 kJ

a-Specific heat
44, The total entropy of a mixture of gases is the ~of the partial entropies.
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a) average b) weighted mean c/yﬁim d) difference of the highest and the lowest chlorine is 1.36 V, what is the standard reduction potential E°(Pu**/Pu*)?

A237V _BAOLV C. 71V D 101V

~ Question(2): SR b N o <o x s sveos v as s asssstibsassss

45. The Chemical Composition of a sample of cement are as the following: ( loss 0.81% , SO3
2.37% ,Mg0 0.79% , Fez03 3.11% , Al203 4.74% , Si0 23.44% , CaO 64.74%). Calculate
the weight % of the following compounds :the Silica modulus equal

A1 B.152 C.2.07 % 2.99 g Write (\) for the true statement and write (x) for the false sentence in the answer sheet
/ 4
46.From the previous problem (45) calculate the alumina modulus ? At F 20. The critical temperature in the pressure — volume diagram Upon which are drawn . ’

/g( 152  B.d C.299 D. 207 isothermal of CO CUIVES 1S 31 OC wuuuuivveeeeeerrereerseeeerseensessssesesssssessssesesssssesesees o

21. Although effusion differs from diffusion in nature , the rate of effusion of a gas has the_—
- sarne form as Graham,s law of diffuSion .....ccovveiiiiiie s L
22. The few amounts of hardness remain in water after water treatment processes , it
activates the corrosion ProblemsS.......cieiricurmveieiinerninreeniiiosoresessersrenonsns ()
23. The one-day strength of this cement is equal to the three-day strength of OPC with
the same water-cement ratio, It is the High rapaid cement........c..ceceverrcrervncrnnnne &0
24, Tt is produced from the burning from the lime stone and Bauxite as a source of f

|

|
Aluminium oxides, it is Sea Water Cement.........ooivreierecmsevrereiseremsisssssesnnons o) !
i
|

47. From the problem no.(45) calculate the hydraulic modulus ?
A1 B.299 Cl152  #.207

48. Lime Stone is one from Raw materials used in the manufacture of cement: which is consider
as a source of.....oceeevennns A. ALOs B. AlLOs & SiO2 ,6/ Ca0 D. SiO;

49. Sand added to adjust the composition of the mixture used in the manufacture of cement t

h % SiO2 in the Cement A 11% B.21% @232% D. 12% 25. Increasing the permeability of the concrete will allow to the carbon dioxide from ((a/ir(
reach % =g . : . : . 128

and chloride from solution to penetrate to the steel and decrease the pH
26. The least amount of the air needed to burn 29 Kg from butane C4Hiois. 104 Kg

(incomplete COMbBUSHON). ..o vrvrvereinrrerereerarens arTptocry SRR NI OOROe: 0O

50. The choose of the suitable method for the production of cement depends on................ 1.

a. type of the raw materials  b. the availability of the fuel. ¢. quality of the ra

27. Adiabatic changes mean that: It is the process in which the system does not gain or
materialsz,%?All the previous (/)

loss heat . Tt is ClOSEd SYSIEM....c.vreviririeiirtiie et rerer e s erene {

28. Kelvin — Planck statement of second law of thermodynamic: (No heat enging can have
thermal efficiency100%0)........ccocveriiveriicrmnreerenmiarerccermsseesesseasseceressnens (

29. For a given substance the entropy always increases in the following order:

S (solid) <S (1ig) < S(AS). cecvevererererrieriorirnsriviensesaeseserirens (

30. The critical temperature for carbon dioxide is 304 K. That means that no amount of
pressure applied to a sample of carbon dioxide gas at or above 304K..........cccvveene ™

31."Gas Effusion is a direct demonstration of gaseous random motion is provided by

C diffusion , the gradual mixing of molecules of one gas with molecules of another by

virtue of their Kinetic Properties. ... ccouiecvvmreeneensinismsniensesiisissseseresssomssesnes (\/(

]

}'I( If the amount of AZO; ............ , the burning of cement will occur at ........... temperatur
[// andthe produced cement will be fast ~hardening .

A. decreases -high }’ increases -high  C. increases -low D. decreases -low

52, If carbon dioxide molecules effuse at an average rate of 5 mol/s, at what rate would diatomic
hydrogen molecules effuse in the exact same conditions?
g2 l@?ﬁj mol/s b)4.7mol/s ¢)110mol/s  d)Not enough information is provided
53. Choose the substance with the higher entropy per mole at a given temperature: COx(g) or
COz(aq).
/fCOz(g). d. b. COxg) & COx(ag). C.CO2(s). D. COxaq)

32, When the combustion be incomplete :- part of carbon converted to
carbon dioxide and the rest to carbon monoxide , all hydrogen converte
to water and all sulphur converted to sulphur dioxide .................. ( .

33. Atmospheric air consists of . 21% Oz & 79% N2 by weight......cocovreervirvcencnens

)
34. 2.5 moles of Oz is added to 5 moles of Hy , Number of moles of H20 -»ill it produce
are 5 moles........... [T TR Bhypipeseess s s (()/

54. Consider an electrochemical cell constructed from the following half cells, linked l;y an
external circuit and by a KCl salt bridge. ¢ an Al(s)*glect:rode(anode) in 1.0 M A}NQO3)3
solution e a Pb(s) electrode(cathode) in 1.0 M Pb(NOs), solution. The balanced overall
(net) cell reaction is

Y. Pb(s) + AlP*(ag) — Pb**(aq) + Al(s).  )B. 3Pb(s) + 2AP"(aq) —» 3Pb*(aq) + 2Al(s).
% 3Pb¥(aq) + 2Al(s) = 3Pb(s) + 2AI*(ag). D. Pb**(aq) + Al(s) = Pb(s) + A" (aq).

35. The important factors which may influence the corrosion process are: Nature of the
metal, nature of the environment and the corrosion products & Temperature

36. Inhibitors: They are Chemical substances added to the corrosive solution in a small
AMOUNE (€.2.0.3%0) . 1. cv ittt e

37. Passivators , such as hydrazine (N2Hs) these substances takes Oz from the corrosive

SOUEION. v e vt ettt ettt X)

55, Consider an electrochemical cell based on the following cell diagram:
Pt | Pu**(aq), Pu*'(aq) || Cla(g), Cl(aq) | Pt .
Given that the standard ceil emf is 0.35 V and that the standard reduction potential of
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38. Anodic inhibitors are substances such as NaCOs that react with the anodically formed RexlucHen fegaion o metal ftg;dard reduction potential : £° (V)
Fe ions to form insoluble iron carbonate which deposit on the anode and isolate it fro 233,,1?; _éti\(usl 136
the corrosive medium. ............cooiiicnes SUTTRISTNG RTINS ..(l/)/m/ AT T 36 = Au() 157
39. Cathodic protection of underground steel pipeline is carried out (externally using less AuCls~ + 3e = Au(s) + 4CI- 1,002
Nobel galvanic anode (galvanic cell ) Zn or Mg 1od .....ovvvvvevinniiiinnennnnn. ( Fe* + 2¢” = Fe(s) ~0.44
40. Presence of differential aeration oxygenation cells takes place due to the difference in Fe3+++ 3¢ = Fez(f) 807'3';’7
the porosity of the concrete , This is the most common reason which causing Corrosion | er:i :;;_ = ';,Tn( E 117
of Steel Reinforcement in Conerete..........cccoeveiviiiiiiiniiiiiiiiiiiiiin e ereee B M + o o M- is
41. Dissimilar metal corrosion cells are set up when two different metals become in MnOaA(s) + 4H* + 2¢ = Mn** + 2H0() 1.23
contact with each other in the presence of an electrolyte .............cooevivveneenn &~y | MnOy(s) + 4H* + e = Mn®* (aq) + H,0(T) 0.95
42, The less Nobel metals acts as the anode and the more Nobel metals acts as the cathode ‘ HiSy + i £50 o Wit - 2*‘30(0 1?1)
where H2 evaluation takes place in the electrochemical cell .........ccooeeevrennnnenn.... ) 3 MnO: 8:g+++5;_ = ;’lgn( 5)+ 3000 0.7996
43. Differential aeration (oxygenation)cells: This type of corrosion cells takes place ! AgBr(s) + & ;Ag( S+ Br 0.071
whenever there is a difference in the dissolved O2 conc. Where Oapoor area acts as the AG2Cr04(5) + 2¢- = 2Ag(s) + G0~ 0.47
anode and the O2 rich area act as the cathode............ccoveveireevnreirirrns & . - Ga¥* + 3e—=Ga(s) -0.56
44. .Chemical corrosion takes place due to direct attack by acids or alkalis................... (W1 Qu* + & = Cu(y) 0.520
Gz & <ICUT 0.159
0 . . 9 2+ = 0.3419
45. Metals above Hz in the e.m.s do not dissolve in acids (known by Nobel metals)because C;rz :22 :: = f;r(_s) 1.087
it is difficult to 19SS their §lecnons and difﬁcult. to convert into ic?ns ........................ HOBr + H* + 2&" = Br- + H,0() 1.341
46. Temporary Coating (coating with lubricating oil or Vaseline which remoyed easily by Cr* + & = Cr* —0.424
Al OTZAMEC SOLVETIL v...vvvviiecves i sersieeeess e reseesesseneeeeeesesssssssesseseens . s . C"2+++ 2 = Cr (2, =0.90
47. coating with more Nobel metal(must not be free from cracks or pores )like Zn.... ( GO + ;4}21 : ;gf :.;4Cr( 5)+ e —1-'23256
48. Presence of dissimilar metal corrosion cell is the most common reason which causing Mg(OH)z(i) + 26 =‘—MQQ(JS + 204" ~2.687
1 i i APt + 3 = Al(S) -1.676
Corrosion of Steel of Reinforcement in Concrete............vuvuiverinnsererinsenescsrieonn. Q() AOM) £ 3 = AllS) + 40 =3.310
49, Temporary Coating is not one of the Methods of protecting metals against
COITOSION. ... veviaeen. )
50. In the metallic coating : Coating with more Nobel metal must be free from cracks or !
pores (1Ike Cu )eeeeiriiniiiiiiiiieees e, %] E
51, The passive layer formed on the reinforcement steel is a Layer of the iron oxides and |
hydroxides formed on the reinforcement steet as a result of exposing it to the
atmospheric 0Xygen.............c.......
672. If the amount of calcium increases in the mixture too much during the production of
cement , The cement damaged and exposed to Cracking.........oevvrvverereririeeeennne { V/
53. Reactions inside the rotary kiln (furnace) , Part of Iron oxide reacts with Al,03 and CaO
10 FOITM CAAT ...t ssss s ss s s as s sssss s ssesssssssssesessenens ;)<)
}4( "The compounds which are responsible for final strength of Cement is Tricalcium i
(/ silicate & Tricaleium AINIMINALE. ......vvvvvvvercerieriirenniserieessenteseesenierinrcsnnens |
ANGIC ;
End of questions ......... T — Best Wishes ’
Prof. Or. Mona Ahmed Darweesh Or. Wafaa Akmed Hammad
Page Sof 6 l Page 6 of 6

TR e e e e T=r——re—— " > R RS T I



C+0p, —>Co, SH+O7 —2> S0
ik ” 2 % z.

" 7(( )(,:2733 '}’»‘f--‘l"’o }{z

1o

Physical and Mathematical Engineering Department

O?neéded(:

Tanta University Faculty of Engineering

Course Title | Engineering Chemistry Final Exam Course Code | PMEQ104

| Date 17/1/2022 Model no. Allowed time | 3 hours

| | kecw355 |
Part one :Answer the following questions in the electronic sheet N2 Op
First Question : Choice the correct answer : Y 235
1- Gaseous Fuel used in a furnace Its Composition as the following : Z S5
Element G H, | 0; S N, | H,0 ash - i
% by weight | 89% | 3% 2% 1% | 2% [ 2% 1% e

The weight of oxygen needed from the air needed to burn one hundred kilogram from that fuel (complete
combustion) = ............... K e

a) 263 b) 261 c) 1135 d)864
In the question (1) the weight of air needed to burn one hundred kilogram from that fuel (complete
combustion) = ............... Kg 7

a) 263 b) 261 “' d) 864
3- In the question (1) the weight of carbon dioxide produced in combustion products (burning one hundred

kilogram from that fuel complete combustion) = ............... Kg *j -
[a) 327) b)238 ¢) 251 d) 1135

4- In the que-sTion (1) the weight of water vapour produced in combustion products (burning one hundred

kilogram from that fuel complete combustion) = ............... Kg
a) 327 ( b) 29 ) c)24 d) 251

5- In the question (1) the weight of sulphur dioxide produced in combustion products (burning one hundred
kilogram from that fuel complete combustion)=............... Kg (o5 —n$L7
1} b) 0.5 c)2 d)0.3 Bl =
6- In the question (1) the total weight of combustion products (dry products burning one hundred kilogram
from that fuel complete combustion) = ....... .. Iy - 373
a) 12335 b) 1231.5 1204, 59 d)1206.5 25h —m=
- A mixture containing 40% benzene (B) and toluene (T) by mass is fed to a distillation column by a rate
2000 Kg/hr. An overhead stream of 98wt% B is produced, and 95% of the Toluene leaves in the bottom
stream. The rate of the vapor Teaved from the top of the distillation columB was four times of the amount .
of the distillate. Assuming basis is one hour
.......... Kg qu/OK le- ».
"‘C‘ 3/0 T_

2

RS |

o

8- In

The amoynts of distillate leave the condenser to be final product =
a) 7’” b) 2000 c)l247 d) 3012 T O 227 ”l .
e question (7) the amount of Benzene in the digtillate = .......... Kg s —
a) 753 b) 738 c)”OOO ) 15 r,:? {—O 2,9?;x) Rf’? - ‘/-
9- In the question (7) the amount of the bottom produgt = .......... Kg U3
a) 753 b)3012  ¢)2000 ld) 1247 } TCL‘XQOOO = Josh iR
10- In the question (7) the amount of Toluene in the botfom product=.......... Kg F: 200~ - B
a) 753 b)1247 (c)1184)  d)63 Yo ¥ 2oace A%( 20606 -8 MSP,
11- In the question (7) the amount of vapor leave the top of the distillation column product=,......... K
a) 2000 s b)3012) c)l184 d) 1247
12- In the question (7) the amount of liquid leave the condenser=.......... Kg - 4?)’3{ =
(gj_z!’s_?j b) 3012 ¢) 2000 d) 1247 i
nthe question (7) the returned ratio (R) =............... Z )
E& b) 2 o)1 dy 4 2 - 752.683
.............. oo U S e il 8y ke il /(888 o s © 0 3 5 p e geall 2518 (e ST glae 1 €
gyl (2 @_@ Y gl (2 aasll s dinh ()
i)l »)SJNU\JMM\«;JJJLAJL»@&M*AMLAULUJM Ve

SAHY (e islda (7 (e (u) SOSTUNN(
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QUESTION (2): wrvsrinvemririsesmssmienmssis s st s s s

Write (V) for the true statement and write (x) for the false sentence in the answer sheet

1. Combustion is a chemical reaction between an oxidant and fuel. ¢y~
2. Material balance equation can be done on chemical process as the form the input to the process equal the
output of the process. (-
3. Atmospheric air consists of 77% N; and 23 % O; by volume ......... .
U sl 5 elal Jllae il 3 gall Jle e €
N2 ERPCFPIVRIE § ST PV PPEVAL R ERIN g g PR S PIUTE JJ@wxubjaalayo)\)al\bj\ua\JuE o
(O S0 Yo ) S OYAA e s sl
(G D puadt g Gpmny s Sl e ol g 58 e 4 (g gt (s Ll 0o 3 ke g iyl JE L 1
(DT saad) & I Al Al g i 58 s el oSV sy Y
V) sia¥! demanl) i sl e il g3y 03548 Gelay A
('%/s’\-“—q‘ oS all e abias ellhy aw@h)&u&uﬁjwhukﬂwdbdﬂw\ o
(Sl 2l W el cm s puel a5l e sl 8 il e G A il e DS )
Gl 5 a5 s sl dads in gl pall e U 0
A e bl 8 b3l 55k e dlie N dball salal dﬂﬁsgﬂy,i WY e b cila g gl e s e Jgeaall VY
Sl
(:,),/BJUAJ\ A ala iy Jakaall g anadt s Sy g5 5 0 3 e u;j}g:p\@ Y
Il iy s el 8 e ST U planll Sl e s Sl (58 0585 bl iy S A Dy can gl il (0 €
]
D/\;LM LLMU@J\;J‘M‘JA).S\ JM&J\;\S‘?M‘ ‘o
ool s 53 Uiy bl g pmall iy 5 0538 Lot sl 813
10 LB I L WO L EIOV S PSPPI JUPIPIN RIS U L F DPER LU m._\ Y
byl e i mdaudl dabisa By 30 VA

OKQ_L\J‘&L.J\ub.\_};&u\_lﬂ;ﬂ\‘;}sw@‘kj)@\ulu);u.uuju_d\gﬁdﬁjj)@‘ub);uu)swu_.\xdu\.)_,..\;.“ i V8

End of first part of questions .................. -
Page 2 of 8



Tanta University

Physical and Mathematical Engineering Department

Faculty of Engineering

20

7o %o

“{{:
Page 3 of 8

Tanta University

Physical and Mathematical Engineering Department

Facuity of Engineering




Faculty of Engineering

Course Title | Engineering Chemistry Final Exam Course Code | PME0104
Date 17/1/2022 Model no. Allowed time | 3 hours
L : ! CLM253
Part two Answer the following questions in the electronic sheet
25. Which of these processes is endothermic? oS X

A, Ou(g) + 2Ha(g) —» 2H20(g)

B. H)O(g) —» HQ(l) ~
C.  30x(g) + 2CH30H(g) — 2C0x(g) + 2H20(g) ‘

H20(s) — H20(0)

. . ! . NS e
26. An endothermic reaction causes the surroundings to B 4T
A, warm up. B. becomeacidic. C. condense. @decrease in temperature.

27.  Which of the following processes always results in an increase in the energy of a system?
The system loses heat and does work on the surroundings.

The system gains heat and does work on the surroundings.

The system loses heat and has work done on it by the surroundings.

The system gains heat and has work done on it by the surroundings,

None of these is always true.

.m.oo@.:»

SN
10.0 atm. Calculate the amount of work done on the system.
A, 1.01x10*] B. -1807 C.1.84x10*J 5—1 81 >i104 E.180J
29. According to the first law of thermodynamics:
Energy is neither lost nor gained in any energy transformations. ¥

Perpetual motion is possible.

Energy is conserved in quality but not in quantity.

Energy is being created as time passes. We have more energy in the universe now
than when time began. v

OOy »

i -
> LP DS :

30. An exothermic reaction causes the surroundings to
Aj warm up. B. become acidic.

€ expand D. decrease its temperature

—-—

31.4. A sample of nitrogen gas has a volume of 32. 4 L at 20°C The gas is heated to 220°C at

constant pressure. What is the final volume of nitrogen? 5 - Ty
A 291 B 1831 € 314L ‘D.54.SI_J E356L324 rg. E
32. A sample of N2 gas occupies 2. 40 L at 20°C If the gas is in a container that can contracgt or
expand at constant pressure, at what temperature will the N2 occupy 4.80, 1;9 5
A, 10°C  B. 40°C C. 146°C iD °C_) E. 685°C > ‘{—;:
-~

|

|
{ 28. A gas is compressed in a cylinder from a volume of 20 L to 2.0 L by a constant pressure of
|

25. If the pressure of a gas sample is quadrupled and the absolute temperature is doubled, by
what factor does the v “h: me of the sample change? i )
| A 8 B2 CI2 D M 1/ ] (k) 2T Lk

’ — Fl

o o
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34. A mixture of gases contains 4.46 moles of neaon (N°) 0.74 mole of argon ( Ar) and 2.15

moles of xenon ( X’) .Calculate the partial pressures of the argon ( Ar) gas if the total

Y |
. pressure is 2,00 atm at a certain temperature. e X p /" 2 ) X 7
o.7¢ s M g
[a] 0.10 atm [b] 0.586 atm [C]O20atm) [d] 1.21 atm @74 + 205 s

T' ? N ‘)“ l 5o ;’?A&*
5.Calculate the number of liters of carbon dioxide measured at STP that could be produced - § H 3 "")" 2]
from 745g of propan®. v
A) 190LCOY I B)380LCO2 [C)I23 L Co2) D)IL4LCO2  Fub o7 ﬁf 20

36. Samples of the following volatile liquids are opened simultaneously at one end of a room. ¥ - 7. =

If you are stand@ng at the opposite end of this rcom, which species would you smell ex . L 2 b 3[5)
first?[ Assume that your nose is equally sensitive to all these species. a. ethyl acetate Lan 3ol
(CH;COOC,Hs) b. camphor (C16H;60) 7. 45 Bs

fe. naphthalene (C LOH@

37. The unit(s) of free energy change AG® is(are) ‘
A. J-mol-1 B.J (C. Tmol-1"K-T} D. J'K'mol-1
38, During the interaction between the system and the s surrounding the amount of energy gained

by the system must be exactly equal to the amount of energy lost the surrounding .
Ua. First law of thermodynamm

s o et

¢_Third law of thermodynamxc

& diethyl ether (CHOCHS) .. o §
b. Second law of thermodynamic

d. Zerolaw of thermodynamic

39. They are related to the molecular structure of a system and the degree of the molecular
activity. . k) mlcros"é'ﬁf)'i‘é‘m'ﬁﬁ'bT'e'ﬁ""“ergy b .a macroscopic form of energy.
c. Chemical energy.  d afe~-———

40. Greater value of standard reduction potential greater will be t c -~ iz
Atogetoxidized B. to getreduced C. accept electrons E both b and ¢ ) J_ = :
41.The half cells are interconnected through. A.Wire B. salt bridge C electric \.ll‘CUlt D. ‘
o connection exists

42. What is &G° per mole of dichromate ions for the reduction of dichromate ions, Cr0OF, 1o / l
|
|

Cr** by bromide ions, Br-, ir acidic solution in gal vanic cell? (Hint: Use the standard cell
potent1al) £ s —nf £ e

(a) +26.3 kJ Eb) 158k1\  (c)+158KkJ (d) -26.3 kJ
43. The amount of heaf fequired fo rise the temperature of 1lbm of distilled water 1°F
a-Specific heat ('b_m_us c- Calory  d- Heat capacity
44. The total entropy of a mixture of gases 1s the of the partial entropies.
a)average b)weighted mean ¢) sum cﬁ dlfference of the highest and the lowest |
45. The Chemical Composition of a sample of cement are as the followmg ( loss 0.81% , SOs
2.37% ,Mg0 0.79% , Fe;033.11% , AbOs3 4,74% , Si0; 23.44% , CaO 64.74%). Calculate
the weight % of the following compounds :the Silica modulus equal A1 B,
152 C.207YD.2.99 \
S

Fep03 +Alog
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46.From the previous problem (45) calculate the alumina modulus ?
AN B.1 C.299 D. 207
47. From the probISTio.(45) calculate the hydraulic modulus ?

A1 B.299 C.152 ”D 207] 2.089
48. Lime Stone i i : =il i
e is one from Raw materials used in the manufacture of cement: which is consider
S A. ALOs B. ALO: & SiO; Cc. ca0 \ D. Si0;

49. As the cell given below operates, the st i i i

49. A ' ates, p of silver gains mass (only silver) and the concentration of si

;(e):g %ur; ctfezssgsluigotﬁeaxs'g?ng the sﬂve; fﬁrq; gzcreases, while the strip of lead loses mass and the concent(;atsilcl);e;f
ution around the lead strip. Which i i

s e p ch of the following represents the reaction that occurs at

Pb/ Pb(NO1), 1.20 M) || AgNOs (1.0 M) / Ag
PhIPE2 (1) 1 Aat (1 MITAG
AN+ <1+ ‘
/QE‘FZ/) d —_— ’)‘D ?4-7A 9
50. . For a voltaic (or galvanic) cell usi S 5
- , galvanic) cell using Ag, Ag* (1.0 d Zn* (1. - ich of
following statements is incorreet? < \g,'.,;g L et i i
g;) The zinc electrode is the anode.—
) Electrons will flow through the external circuit from the zi i
. inc electrode to thi 1 -
19 Reduction occurs at the zinc electrode as the cell operates. i ey 2
(d) The mass of the zinc electrode will decrease as the cell operates, «
N
. : 3 = 5 ‘9/ 6
51. Consider the standard voltaic (or galvanicfc'ealll: Fe,Fe?" versus Au,Au**, Which answer identifies the

cathode and gives the E° for the cell?
Fe, -0.44 V i (b) Au, 1.96 V (C)>IZe, 1.06 V. (d)Au, 1.08V =
3 N I ) 'I\)__..._T- lf )
52. What is the%gm,pgtemiﬂfor the half-reaction at 25° C: gf”l‘l = cau T ™ ( o

AP+ 3¢ BE AL, if [AP]=0.10M and E°=-1.66 V %
@-18V  ©)-160V [OI68V) @-166v ¢ ceu = -|.66 - e
35500

() Pb?* +2 & TE Pb %
<TPb B Pb + 2 ¢

(c) Ag' + ¢ T8 Ag

(AgEEAg+e X

53.Calculate the potentiaé (in volts) for the voltaic (or galvanic) cell indicated at 25°C.
o- Ga/ G (10 M) [FAg" (10 M)/ A a4 6

@129V ®097V (c)145V [(d)123V - Eoc' —7q- é

54. Sand added to adjust the composition of the mixture used in the manu ac:curle' ?)? gment t

reach % SiO2=........... in the Cement.  A.11% B.21 % , C.22(V_03 D. 12%
53. The choose of the suitable method for the production of cement depends on................

8. type of the raw materials b. the availability of the fuel. c¢. quality of the raw materials

™A1l the previous
b e

56. If the amount of ALO; ............ , the burning of cement will occur at ........... temperatur

and the produced cement will be fast —hardening .

A. decreases -high B;mcreases -hlgh) C.increases -low D. decreases -low

e ————— -
o

D e Ea O S
57. 1 ¢a-bon dioxide molecules effuse at an average rate of 5 mol/s, =t v kat rare would diatomic

e e
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hydrogen molecules effuse in the exact same conditions?
m_)b y47mol/s  ¢)110mol/s  d)Not enough information is provided
58. Choose the substance with the higher entropy per mole at a given temperature: CO(g) or

COfeg. 0
ia. COz(%);\ D. COx(aq)

59. Consider an electrochemical cell constructed from the following half cells, linked by an
external circuit and by a KCl salt bridge. e an Al(s) electrode(anode) in 1.0 M
Al(NO3)3 solution A’ — Al¥ ¢ 3e- X2
e a Pb(s) electrode(cathode) in 1.0 M Pb(NO3); solution. The balanced overall (net)
cell reaction is pb+2 4 YeT—s P X3
A. DPb(s) + Al**(aq) — Pb**(aq) + Al(s). B. 3Pb(s) + 2A1**(aq) — 3Pb**(aq) +
2Ai(s). 8 ki
E.‘ 3Pb**(aq) + 2Al(s) — 3Pb(s) + 2AP*(aq). i D.Pb*(aq) + Al(s) > Pb(s) + Al*(aqg).

b. COxg) & COx(aq). C. CO2(s).

.

60. Consider an electrochemical cell based on the following cell diagram: //

Pt | Pu**(aq), Pu**(aq) || Cla(g), C'(aq) | Pt OG- ).36 = red P4

Given that the standard cell emf is 0,35 V and that the standard reduction potential of
chlotine is 1.36 V, what is the standard reduction potential E°(Pu*/Pu’)? A237V

yEOON C. . SL7LW. Do cL0LY
Question(2): «.isseneee

Write (V) for the true statement and write (x) for the false sentence in the answer sheet

20. The important factors which may influence the corrosion process are: Nature of the
metal, nature of the environment and the corrosion products & Temperature

ONIY .. evvereiieniieie e (
21. Inhibitors: They are Chemical substances added to the corrosive solution in a small

AMOUINE (€.8.0.3%0) .-+ cvnvvrrerrnrriseries et
22. Passivators , such as hydrazine (N2H4) these substances takes O from the corrosive

(L i) O TP PP PP PP RS PR PP T I TRLTLE
23. Anodic inhibitors are substances such as Na;CO; that react with the anodically formed

Fe ions to form insoluble iron carbonate which deposit on the anode and isolate it from

the COITOSIVE MEAIUIM. ..\ vvtvrtrnraserseineetirsrers it st b riar ettt s aa e “r
24. Cathodic protection of underground steel pipeline is carried out (externally using less
Nobel galvanic anode (galvanic cell ) Zn or METod oo (9—

25. Presence of differential aeration oxygenation cells takes place due to the difference in

the porosity of the concrete , This is the most common reason which causing Corros

of Steel Reinforcement in COMCIELE. .. ...uvvvveiveerieuvsrmrnien s nisaenr e
26. Dissimilar metal cortosion cells are set up when two different metals become in

contact with each other in the presence of an electrolyte .......oovieervivinnnannnn (2
27. The less Nobel metals acts as the anode and the more Nobel metals acts as the cathode

where H2 evaluation takes place in the electrochemical cell .....ooriiviiiiiinricnne:
28. Differential aeration (oxygenation)cells: This type of corrosion cells takes place

whenever there is a difference in the dissolved O2 conc. Where Ozpoor area acts as the

ancde and the O2 rich area act as the cathode...........ooieiiiirioniionieene
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29. .Chemical corrosion takes place due to direct attack by acids or alkalis................... (B
30. Metals above H; in the e.m.s do not dissolve in acids (known by Nobel metals)because
it is difficult to loss their electrons and difficult to convert into ions.................... ?Q)
31, Temporary Coating (coating with lubricating oil or Vaseline which removed easily
AN OTZANIC SOLIVEIIL ...veviviriviericroreraniinerreresieseseenensseesesseseensstesereeeseens (v
32. coating with less Nobel metal(must be free from cracks or pores )like Zn............. ()é

33. Presence of dissimilar metal corrosion cell is the most common reason which causing

Corrosion of Steel of Reinforcement in Concrete....vuuvieriininiriininnesenernesesnns O<)

34. Temporary Coating is not one of the Methods of protecting metals against
coIrosion............... (-
35. In the metallic coating : Coating with more Nobel metal must be free from cracks or

Pores (HKe CU )eiivnniiriiiiiii et e, O

36. The passive layer formed on the reinforcement steel is a Layer of the iron oxides and
hydroxides formed on the reinforcement steel as a result of exposing it to the
atmospheric 0Xygen..................... o

37. If the amount of calcium increases in the mixture too much during the production of

cement , The cement damaged and exposed to cracking...........oocoveveirrisreveriinnenne -
38. Reactions inside the rotary kiln (furnace) , Part of Iron oxide reacts with Al,Qs and Ca0O
0] ORI KN s <65 000 ot o o pnnms e sssnnsms Bl ecss ot ausihunmsens sesassrassonsnseasesssngpestassens ronnd ?6\
39. The compounds which are responsible for final strength of Cement i Is Tricalcium
silicate & Tricalcium 35, 2R
ATUININALE......ovoeeceicininc it s sse s s b e s et bbb r s ne

40. Irreversible reactions are the reactions that occur in both directions, forward and
backward, so both reactant and products are always found in solution and can combine
BGAIMN. 1o . (x)

41. The critical temperature in tne pressure — volume diagram Upon which are e drawn

isothermal of CO curves 1831 OC wivviimirnreeiiniirceseer e e veneees ()ﬁ
42. Although effusion differs from diffusion in nature , the rate of effusion of a gas has the
same form as Graham,s law of diffusion .......c..cceeeeveevvnciiivrireecinnrreeeseinnes ™)
3. The few amounts of hardness remain in water after water treatment processes , it
activates the corrosion problems........cvcvivvivicciiiiinr e, ( >
44, The one-day strength of this cement is equal to the three- day strength of OPC with
the same water-cement ratio, It is the High rapaid cement.........ccccvvvrccccrnnnn, G—

45. It is produced from the burning from the lime stone and Bauxite as a source of
Aluminium oxides, it is Sea water CEMENt....ovvveviineoriirreiireeresseeereeeeessies
46. Increasing the permeability of the concrete will allow to the carbon dioxide from air
and chloride from solution to penetrate to the steel and decrease the

PHeorrvecie (v)
47. Adiabatic changes mean that: It is the process in which the system does not gain or
loss heat . It is closed sysLem.....= .................................................................. { S

48. Kelvin — Planck statement of secs -3¢ Jhermodynamic: (No heat engine can have

Pageloit

Tanta University

thermal efficiency100%0).....ccrvrivrmiiieiiireee e ey
49. For a given substance the entropy always increases in the following order:
S (solid) <8 (lig) < S{LAS). wrevrvrermrerrineterinrr it &y
50. The critical temperature tor carbon dioxide is 304 X. That means that no amount of
pressure applied to a sample of carbon dioxide gas at or above 304K..................... [}

51. Gas Effusion is a direct demonstration of gaseous random motion is provided by
diffusion , the gradual mixing of molecules of one gas with molecules of another by
virtue of their Kinetic Properties. ........viivivreciisiiniieinisisseeerereesseeesese e eseneene &

52. When the combustion be iﬁcomplete :- part of carbon converted to
carbon dioxide and the rest to carbon monoxide , all hydrogen converted
to water and all sulphur converted to sulphur dioxide ..................

53. Atmospheric air consists of . 21% Oz & 79% Ny by weight.....vivverrinneeernrennennns 174\

54. 2.5 moles of O3 is added to 5 moles of H , Number of moles of HyQ ' will it produce
I S MOLES ... viive e e (& E"? t Hy e Hoo
End of qUESLIONS .v.vvevereevnns ] Best Wishes 7 & L]

Prof. Or. Mona Ahmed Darweesk Dr. Wafaa Ahmed Hammad

Reduction reaction of metal Standard reduction potential : £° (V)
Aut + € = Au(s) 1.83
AUt + 2¢ 2 Aut 1.36
Audt + 3 = Au(s) S
AuCis~ + 3¢ = Au(s) + 4CI- 1.002
FeZ* + 2¢ = Fe(s) —0.44 €&—
Fet + 3e = Fe(s) -0.037
Fe3* + & = Fe?* 0.771
MnZ + 2¢ = Mn(s) -1.17
Mn3* + e = Mn?+ 1.5
MnOx(s) + 4H* + 2 = Mn2* + 2H,0() 1.23
MnOz(s) + 4H* + e = Mn** (ag) + H.0(1) 0.95
MnO4~ + 4H* +3& = MnOy(s) + 2H,0() 1.70
MnO4~+ BH* + 5& = Mn?* + 4H,0()) 1.51
Agt + e = Ag(s) 0.7996 <—
AgBr(s) + & = Ag(s) + Br 0.071 '
AgrCo04(s) + 26 = 2Ag(s) + C042 047
Ga* + 3e-=Ga(s) e |
Cut + ¢ = Cu(s) :
Cu* + ¢ = Cu* 0.159
Cu®* + 2¢ = Cu(s) 0.3419
Br, + 2¢” = 2Br- 1,087 e,
HOBr + H* + 2¢ = Br- + H,0(A 1.341
Cr*t + & 2 Cr2+ =0.424
Cr* + 2¢ 2 Cr(s) ~0.90
Cra07% + 14H* + 6e= 2C3* + 7H,0() (1.3 ————>
Mg?* + 2 = Mg(s) —2.356
Mg(OH):(s) + 2e = Mg(s) + 20H- =2.687
AP+ + 38 = A9 ~1.676
Al(OH)4~ + 3~ = Al(s) + 40H" -2.310 & —
Zn -0.76
Cu +0.34
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