ralal) Giadly Alad) aal) Bl
radal) g Billy il 2Y) Slg—a
alSY) AlaieYy Bagall glasa Byl

dalably SLISH 381 sl 1 (g 8yloind
2026 /2025 1 plal

dewd\d! daols : dmals-|
Ladad) 4487 : ugall/ AU

Q‘!La:‘:h,el,s”'&hhbmré: g«-u'l‘._ﬁl
Yot/ e /oy Gl g e gy

C?HQ  pdsd ;Ej? e

S (s ohp 3.1 0 adall Oglabl ol 858 5o ke 3,01 ¢ el pedy

¥l c . LN \.}.\\ :

J',j o all) ELH

. o) 6191y B3 Olas dns

el /‘f‘{, \\§< S O il slallg B3k Glad dad e gl

7 / - &QL’J\

¥ R, )

deandl dedt ABaLas Y 4



wdlS‘Y\ Talil) iua g

lghedd Il oo dad gl had) ol 29 sl ailias @2Y Liasde 181 Via E38°Y) sl ) oy g
2ol e yjie IS Ciog aliayg . Al o dll e (Ssmal) B3 3> U3 OIST13) Las Liaga

daulal) daala Aoadeil) dagall )

, e | e &Y el ) Al ¥
YL 5 el g gy A | 0 C“)ﬂf‘“\“

SR A e s
aizall dlaie W) zali o 1
AV da Al @l il Y
\EARVARVAR Caa gl dlac) gy j5 A

sl VLAY g g SV dnia ali gy Chagy 1 oY) el ) Calaal 9

YLV il 5 I Jlae (8 Al ol jlgall 5 48 paall () 5Sliay Guanadia (pudiga dlae) o
YUY dadail 5 4 5 SIY) Aadadl) 285 aranalt g Jilat 3 Al O jlea pgkai @

gl Gl 5 Ll 5 ol paall YA (e laadl Cailad) 31505

Agmigl) Clipdatl) 5 adell L 3WSLaall S sl 5 Claae ) 5 Apaall i@l Cala 3 o

YLV g Sl ST Sl (8 ) phalll AS) ga 5 JSEY) 5 palall Cnll acy o

Aigal) @Al o) 515 Jaal 5ill 5 e laall Jasll i Jlen 3225

Jardl (3 g ilallaia Al ¢ Ldal) i) jall 5 paiosal) alaill 3lial g (Ao 0 )28 (pay A dlae) @

asil) g alaill g aulaill (350l g A sllaall ealipdl s jda ) s

-

) dadall




A yaall Calaay) )
oaaddl Ao DU Al aglelly a8 Al A8 el Gl Sy o )
YAty g el 5 <Y
(bl 3 el s a1 Aadail) 5 A g 1Y) 5 5ol {galie alllall agdy o - Y1
Ll LEY) Aadlea g KL g ASL) o laiV) dadail ol 5 tgalia e adUall o jaty off -V
Aaal) YLV dadail 5 il sed) s dplalinag 5 jgSI ¥ laall (salae callall agdy of - £1
@l a1 5 Gl yall alasinly 3lSlaall 5 aranaill . Judaill iy 48 el lUall Sy o -0
Aaad) dpungl)
Lkt &y () 5 ecoWlai¥) 5 il g STy Wl A dpaad) @ shaill Gl CS) gy of -1
Aglaadl g Al

: C\.q\_a).db Lalal) 4 leall alaayl- &
Azad 1 5 A5 ASIY) Aadai) 5 5 sl 2 g aanat g il e alldall Sk o - Ve
Jalas 8 daall slSlaall <l sl 5 Cliayall 5 ulil) 8 3gal aladinl e cllall Sy of -Yao
YLy dadail o 445 I dadailyl Lasl
COEA Ja Al LaY) dallas s VLAt dadail (galae (gabat e dlall oKy off - Yoo
" alenl) il pyans s dputig]

alall g adal) (350

oldaliall g dde ) ) palaall @

Alead) landail) g ) a0l @

bl o aalal) aladl) g cOKEA s e
Aonaigl) Glbaa pll g 3lSLaall aladtinl o
Al g yall s celaall Jasll @
Agatigl) o Jliall 5 aall 2l @

anill (53 yla

3 sl LAY 5 & oadll cllaiaY) e
ol g alal gl e

Al g dleal) ol LEAY) o

sl iy ol i o

elanll Janll 5 8Ll i o

-

Y dadall




Tl Al ) iyl
il Ay sl s Bl BN Y1 )
4_;\:\.1]\‘5 CABMS‘ bw A‘:‘SJM‘J :\.AM\j b.J)AM J.ul.md e\)ﬁ\}“ -Y‘C

(o) skl 5 Carda il AL, Adlaiall (5 ,aY1 <l jleall) A shial Adalall 5 dalall ol gl o

G b Cpaa Jaall g Jladll Jual i) e 5 a8l ZY o

Laal) i) <l a1 5 Clma yall 5 saalad) aladinl e 3 a8l -V
<l Al AT 5 A g genal) Jaati g 6l 5 1) e 5yl ¥

Jadl (3 g ilallaiad Alaiia) 5 patasall jyshaill g 1A aleil) e 5 0l £

bl 4 )
Buiaedl Sle Ll ) . EIRY-N RS . 5

. Lol of 3 yiial ool J ol y )| Ao

J ok Bluwad! gl )y yiadl e Blcoll ol -]
4 ) olusly ECE111 Jal
1 3 Slgally sipall ECE112 JI
2 4 Ol Aoy ECE113 J9Y!
3 3853919 ool ousyl ECE114 Jl
2 3 ) 45058 5190 ECE115 Jl
ESTEN Quo1 Jal
B9 dblyaal Qu02 S9!

R

4 Y Olusbyl ENG121 Jadi1
o)l kSl ENG122 J9I
3 S9! b gliSS ENG123 Jodl
2 3 ad )l L QLSS ECE124 Jl
2 3 Y 450,gS 5190 ECE125 Jal
2 1 Vo gl Quo4 J9I
2 Vdo,e da) QUO06 Jd9I
3 ¥ Slusl ENG211 4sull
2 3 ) g ASII ECE212 4wl

-

¥ dadall




D) g A ECE213 LAl
) Sl Judos ECE214 45Ul
3 a:‘-“’:’bwﬁ)-és OY o Aol
| ECE215
2 S “"’“” plas @3l ol
Sl QU08
2 Yao,e da) Qu26 ERIH]
3 £ wluwly ENG221 EWIH]
2 Y O Jebs ECE 222 5]
2 J&s bohs ECE223 ERR]
3 wwﬁﬁs OYlxe s\
v ECE224
3 Y elig i)l ECE225 a5l
1 Yogul> Qu24 aslll
2 T Al A Qu21 A5t
3 B9 9 deliwdl a3
) sl ECE311
3 DS PNEY ECE312 aul
3 Y g Sl ECE313 )
3 ©lslsd ECE314 ae)
2 i) dyplane ECE315 a
3 i gl eI ECE316 |
2 a5 A ololaal! ECE317 Al
) d3Uall Jgos doldiw! 2
v ECE321
3 Sl Sl ECE322 FAIH]
3 A=Yy shaxdl ECE323 B
3 ¥ eYlail elas ECE324 W
2 &3 @lasll ECE325 )
2 Ol gall HLa! ECE326 )l
2 dwdig| OLEUSYI &)
ducluall 81019 Qu
3 ) §ylall pllas ECE411 dalyl
3 Sloglasll & ks ECE412 FWRT
Al
3 il goll dstia ECE413 FWRT
dadll
) duad, )l 8yl dedlan ECE414 daly)l
de3) dalal pponad ECE415 FWRT
oedigl! 9 ol ENG416 daglyJl
2 aelgdg B! ECE417 EPN]

¢t dadual)




Y @Ylasyl
ale Ao 3190 Aagly)l
3 2LS)) ECE421
2 acl g8y sl FUT
3 YLy ECE422
3 SledY @Y el Aaly)l
dslall ECE423
AL VLAY Aaly)l
3 Jgaally ECE424
2 3 Y 8ylacll olas ECE425 dxl))
! ool £9 inll ENGA416 Ayl
2 3 Va3l 8)Ladl dodlae ECE427 dxly]l

. .:-S\‘)iw“l“l ...S\_\Y

Ylailg lig ASIYN Jlxe éM\fW\j k_;L:\Jl NETPPERWIZY [ JE SN
ul,ud\ coydidly E)W\_g Ol piseall I oo doadl Ollgall yglal @

Auodl Olexeplly wlidil plusuiuwly (sdadl Codl Glylge dass @
Jeadl Gguw ildlatie po sl Loy (gl yghaidly Wadl oleshylll dliolgel dullall dipgs @

(el ol 2SI (HaiiVL Aalaiall A puag) Jsiil) Jlxa Y

dalyll) J5s Jiaos (bl £52)1) dolad! Dogile)l 8ol e Jgmasd] 1 plall Ja5all @

bl 1,48 sl Slsbyll Gole (§ dniiye Olays 3o ealudll Slgall § el

(&) g lyally gealial) unyasdl 43 (g3S) Aploniyl A3 OS] gl 3:US)I o
Caiadly el > ohlgas  alaiall ASaD! Lebd Ablaall/ebudll Ghlas! e

(Aomoall Zalzlg o £ Ulaiodl ST eI Jia) Ephond] L3Sl
Aebond! uiglly Jolaall 3 Joald ZBLUI :dal) ZeDd) @

0 Aadall



zebid) oo Slasladll jolias aal V£

lgllg ezl Oldlatie ¢ Juzmawdlly Jgudll bog o edlgall das asay 1)l Jdo @
Aasa8YI

(I LT ol gall Caiog 1393 (21 drad )l BILI 1A/ pandl) pany)) 39 ASIY) pBsall o
ol s sLacTy ¢ Jalaall oL

el aigl DYl Jaddy cduwslyd Bole S dduaaill lalasd) 1y d0ll Caogs @
el @ybog cazlyell

% Aadall



X

pil! Anaalil) geall (ha A ) alail) il Al AR} iy pall B 5 L) puay

Fabial) (e Ay gllaal) alal) cila A

datalal) g dalad) ) jlgal)

4 gaial) . . - .
o : Adlan ol ilaay) A0 j\gal) Cilaay) - . ..
LS, Aalaial) 5 AY) il jlgall) Tl ey Al 48 pal) i)Yl (il el Al 3, / &)
(i) bl g il g3 i s - o Sl
£ Ya |l Ya| Vol tz | ve | Ye | Vet Yo | Yo | Yo | & | Y| ¥i| i
ol Y Olusly ECE111 | 2025-2026/
X X X X X X X X = 1st
bl | Slgally sljall ECE112 | 2025-2026 /
X X X X X X 1st
olual | Olealsdl dxoy ECE113 | 2025-2026/
X X X X X = 1st
ool | i)l syl ECE114 | 2025-2026 /
X X X X X X 28539Y19 1st
Lol | ) 480,65 5100 ECE115 | 2025-2026/
(O oL >
X X X X X = 1st
X X X X X X sl ESAEHN QUO1 | 2025-2026 /

V dadall




1st
L 4b)yaayll QUO02 | 2025-2026 /
ENG121 | 2025-2026 /
X1 el Y Ol st
L BRI ENG122 | 2025-2026 /
X
o oedig) 1st
Ll ENG123 | 2025-2026/
@ gl keSS 1st
Ll ECE124 | 2025-2026/
X O dpa3 )l Lo gliSS 1st
Ll ] ECE125 | 2025-2026 /
¢ Y 45L,gS Sl9d 1st
QUO04 | 2025-2026 /
X el Vgl 1st
QUO6 | 2025-2026 /
X G Vs 3l 1st
y L ¥ Slusl) ENG211 2025-
il 2026 / 2"
sl V elig A ECE212 2025-203?] é
X ol ) g AN ECE213 2025-203?] é
ool V O Juloes ECE214 2025-202?] é




OYlxo ECE215 | 2025-2026 /

X ol Luloliieg 68 2nd
)

plas @31y QUO8 | 2025-2026 /

X X el Byl § and ond

N o Yo, 43l QU2 | 20252028 é

Lé‘”LM ¢ wlusly ENG221 2025-20§gé

. ool Y ot o ECE 222 2025-20?31 é

Lé‘”t‘”| J& gl ECE223 2025-20§gé

Y E ECE224 | 2025-2026/

X @bl dpuglolineg 1S 2nd
;

< | 5 ool Y elig sl ECE225 2025-203?] é

X @»Luﬂ Yo gl Qu24 2025-205?“4

ool Y 5l 43 Qu21 2025-203?] é

L 5 dsloyl ECE311 | 20252026/

X e ) &lall g5 3¢

o Y eI ol FCE312 | 20252025




« ool ¥ elog Sl ECE313 2025-2o§fd/
« | x ol Ollga ECE314 2025-2o§fd/
« ol o] ylone ECE315 2025-2o§?d/
L <Lasyl ECE316 | 2025-2026/
& i3guall 3rd
W Olwball ECE317 | 2025-2026/
X & @3}&]}]\ 3rd
L oo Lalard| ECE321 | 2025-2026/
@ Y &5l 3rd
X sl Gl Jud=dl ECE322 2025-205:3(1/
L sLasl ECE323 | 2025-2026/
X @ Yl 3rd
« o Y oYl el ECE324 2025-20§?d/
ol 35 glaol! ECE325 2025-20§?d/
« ool Sl gl HLad! ECE326 2025-20§?d/
LMY QU | 2025-2026/
bl 8yl g duwig)l 3rd

daclivall

Vo dadall




X gl V 8ylasudl pllas ECE411 2025-202§h/

Oleglaall &yl ECE412 | 2025-2026/

X X wau| J'.‘.';JU‘ﬁ 4th

Olgall duwdid ECE413 | 2025-2026/

X L?NLM :LE,_&..,\J\ 4th

w 8yLay) doedlao ECE414 | 2025-2026/

& FWEN] 4th

Aalal puouas ECE415 | 2025-2026 /

X ol dred) 4th

Ll &9 ]l ENG416 | 2025-2026 /

" delg89 il ECE417 | 2025-2026/

(O ) eYLaiy 4th

« w Yolia 3190 ECE421 | 2025-2026 /

@ BES) adle 4th

N Aslgdy Sl ECE422 | 2025-2026/

@ YeyLasyl 4th

Ll L3V YA ECE423 | 2025-2026/

(O dueliyall 4th

OYlaiyl ECE424 | 2025-2026 /

X L?»La_d &AL.»)U\ 4th
Jgaxallg

L.,S“’l*‘” Y 8yl ‘d:u ECE425 | 2025-2026 /

1Y dadall




4th

X ool g9l ENG416 | 2025-2026/
i L;v-ﬁ.)..c.@)\ 4th
X bl HLaI! dnllee ECE427 | 2025-2026 /
i Ydsed,ll 4th

VY dadall




Sy tal) caa g




)yl Baledl Lo g 655”5

W\Jﬂ\ XA C'_iujlm

Ba>oJl Olgie 1 sbualyy HREN [P
sl b X ks

[ 8polxe
B>l 30) ECE111 O e
ECTS solall &l 6 K dzdle

O elauas
SWL (hr/sem) 150 O s
8d>gll (S giuwn 1 bl Juadl 1
ol 3 ECE 481
B> gJl Sl BUSPRIVESININY Jeasdl Kawther.alfatlawi@qu.edu.iq
Bu>-gll 3L (2389 sl oode B> gl bl MR §e olygi8>
gl wyde drg Y Jeal
2yl gl BUIVSIVESNNY Jaasdl Kawther.alfatlawi@qu.edu.iq
duolal) dixlll dadlgo Fo)l 01/06/2025 Il 03 1.0

6 DAY Al 5l 3l sall ae 28D

Lglhall Gl Bl Az Y PR

Ll Sldlazall a9 drg Y bl i

LoliyY Gbgizally platll glEg dushylll B3kl Blaa]

Aol A8 Fanyd Bagr lldg cdumaladdl Wbyl (o Cilgar il dazlye ] oydell 1de Cug
EWRIRUF NN eeplaall e 1SAI s Lo cdpaludl 15kl &b o 29SS (3 A3 deluang xalall B3La)l pe Sl
(89! elindl Jlgh ds gite wilyybe § ob et (31 -B3y20 0955 Lo WLE (lg- Bapanll




alel) @l Ol y3en
duwslyd)

.L‘,Jog).éw—” &hﬁa)\gﬁbﬂb Jlgulg ALl ‘b}w).” ol.c dﬁJJL \
el (pilgdg Ul cpilgd N.Q Y

3 il Vg deudly Al e CBypaill,

AV asdly (9aBYl asdl ey adall i) Jdaeg (el aledd] o,

25615 g9 il Sliomiol sy &33! Jislb GUdl syl

AWl oY wlatinll lusial) pusys &R JIgdb Jludl puoydl e (3yadl,
@laine s duwSall Jlgulls dudidl Jlsll oliiine Jo> 44asS

Syedl suall e Cyasll,

i)l delgdg Bousall ae NI e (8yaill,

v

L > < 4 o ™

Leladas plasiunlg Badeedl MBI (po Balazwdl, ) -
Joaed! JaSilly cadionl) j5uSlly o aliall (asgailly cslizdl Sl Gy oy Sl Jilus . )
BUSI3J1g Al dctliall Jlgudl Ja59 Ooliides Jo duasS ) Y

dolin Y wlgisad!

o b 6olanYl S gimall (posaiy

Ol =T 320l

L2 Aol &lud! pganyllg Caslls o)l

Seledll (1989 el (il g

SV st Yoy de llg ds !

AV Ay (a8l asdl cduall 93 sl Jaaes geaall aled]

43Wls Jo9I wlananell goveldl pug &Maall Jlsull plusuiwl JLd) eyl
lgiliineg dueuSiadl U1l diliall Jlgll oliidino

S 03y

JoSHI o s3]l

JAS&‘J‘ caﬁ}qd‘ )_9.««&)‘ Gkg\liAJ‘ ua:\_g.ﬁd‘ 49‘)9-‘}“; d,c&ljl ¢J|A¢Lw)“ .chs) BJJ.AA.”J}& A
(3L sy Jsand

a5 aleil il yind

a5 alail) ilonl i

Sl § Sl e odall jpioed sylaslly JoSl e o (s Oshary I (y0 Brtio s gazms
Ml ol Q) g id SST laidl Jazd g oD nall o (3 ykall Juadl




e ol 10 (i gruna alllall sl jall Jaal

Structured SWL (h/sem) A Structured SWL (h/w) o v
Jnadll P CJlall elaziall gl Jond| e gauel Uall laiall gyl Jasell ’
Unstructured SWL (h/sem) v. Unstructured SWL (h/w) ‘v
ad)) M Clall platiadl g (quhy ) Jassl e geanl CIUal) plaiall g gl Jozdl ’
Total SWL (h/sem) o.
Gt s Ul g&” bl Jomxdl
A Al 3alal) a.us.\
e (ol ll) gl S P plall Silomyie
s Goksd|
Basad Sllas] 3 27% (27) 5,9,13 LO#1-9
@3@1 cwil Caall &‘Q‘C—‘Lﬁ?‘j 1 10%(10) _ydann All
E9rinn [ piea - 0% (0)
JE 1 3% (3) 12 All
Sl il L,m Oloxial 1 10% (10) 8 LO#1-5
Qe Olial 2hr 50% (50) 16 Al
g&i\ euad| 100% (100 Marks) 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@B e pul) el
Material Covered
Week 1 | Function of several variables
Week 2 Partial derivatives
Week 3 The chain rule
Week 4 Application of partial derivatives
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Delivery Plan (Weekly Syllabus)

@bl e pul) el

Material Covered
Week 1 Function of several variables
Week 2 Partial derivatives
Week 3 The chain rule
Week 4 Application of partial derivatives
Week 5 Multiple integrals
Week 6 Double and iterated integrals over rectangular region
Week 7 Mid Exam
Week 8 Double integral in polar coordinates
Week 9 Application of double integrals
Week 10 | Triple integrals
Week 11 | application of triple integrals
Week 12 | Introduction to differential equation
Week 13 | First order ordinary differential equation
Week 14 | Solution of ordinary equation
Week 15 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)
iRl e gl el

Material Covered

Week 1
Learning and Teaching Resources
ol (Ja_“d\ laa
- Available in the
Library?

Required Texts THOMAS’ CALCULUS TWELFTH EDITION Yes
Recommended Texts No
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ECTS Credits 2 M Tutorial

o B Practical
SWL (hr/sem) 50 B Serminar
Module Level 1 Semester of Delivery 2
Administering Department College
Module Leader |Khulood Abbas Hussein e-mail khlood.husin@qu.edu.iq

Leader s Acad Lecturer Module Leader s Qualification o )5S0
Module Tutor - e-mail -
Peer Reviewer Name - e-mail -
Scientific Committee Approval 12/06/2023 | Version Number 1.00
Date
Relation with other Modules

Prerequisite module None Semester -
Co-requisites module None Semester -




Module Aims, Learning Outcomes and Indicative Contents

Module Objectives

Macule Learning ATl o 008 s o s o L e 2 5 ool e 5
Outcomes wall G gl s Guada¥ s seliiad) e 4L aligs yum
A pall Gl Gl 2 B e 5 el VL ) e W) AL ASN Y1 Waa B S jae 06K

EISTESN LN U WU R U P PPN

Indicative Contents B ARl sl 5 g
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Learning and Teaching Strategies

aslaiil) 5 alaill il gl i)

llall Lgandy g 55 5811 5 (85 JS3 e Balall e il jeimlae oy 080 ey
Strategies JUATIOR: 7\ FRCHVER PO T Il I ¢
Sauﬂfgmmylep.bl}qﬂdp MuhljjuJJJ}Jm_&aw)ﬁley

Student Workload (SWL)

15 Il gwhyudl ezl
Structured SWL (h/sem) - Structured SWL (h/w) )
Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) 1
Total SWL (h/sem)
50




Module Evaluation

Time/Nu . Relevant Learning
mber Weight (Marks) Week Due —
| Quizzes 2 10% (10) 5,10 LO#1-3
Formative Assignments 2 10% (10) 2,12 LO#1-3
assessment Projects / Lab. 1 10% (10) Continuous | LO#1-3
Report 1 10% (10) 13 LO#1-3
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-3
assessment  Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 2RI a3l
Week 2
Week 3 Leils=s O
Week 4 glgaty OF
Week 5
Week 6 gl
Week 7 ERY N [N FSN]
Week 8 W 46S
Week 9 Gl oyl
Week 10 Culh o3 Ol
Week 11
Week 12 ASEYad! 213l Coleadl LSLe
Week 13 FESIPYRCIN]
Week 14
Week 15 Bal L dlals danlye
Week 16 Aloied 8ol W il




Learning and Teaching Resources

Available in the

Library?
Required Texts Wlo ol il e Judis ol 7w No
Recommended Texts Ll ELE a5 ANl &30 aie Basaill No

Websites https://www.for9a.com/learn/
Grading Scheme

Group Grade e Marks (%) | Definition

A - Excellent 90 - 100 Outstanding Performance

B - Very Good fdar 80 -89 Above average with some errors
Success Group - -
(50 - 100) C GoF)d 70-79 So_und WOI:k WI'[h. notable errqrs

D - Satisfactory Jasgia 60 - 69 Fair but with major shortcomings

E - Sufficient 50-59 Work meets minimum criteria
Fail Group FX  Fail (A ) u3) ) | (45-49) More work required but credit awarded
(0 49 F Fail (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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e ol 10 (i gruna alllall sl jall Jaal

Structured SWL (h/sem) - Structured SWL (h/w) 4
Jeadll I3 Clal) plaiall oyl Jos L gl Ul laziall gyl Jooxl
Unstructured SWL (h/sem) 10 Unstructured SWL (h/w) 1
el s LIl elaziadl p golyldl Josdd! b gl JUal) elaiiall s byl Josell
Total SWL (h/sem) -
bt I3l LIUall 81 (gl Jonll
:Afg.u\‘)ﬂ\ XA a.us.'
/ <34l Vi
] 5 (©laall) o3l Lo Alall @3 eladll il ee
3l (Gcienal!
8 b Sl 3 27% (27) 5,9,13 LO#1-9
)l J3-ls ol 1 10%(10) Continue All
@935.3\ RO ‘
g9 | it - 0% (0)
e 1 3% (3) 12 Al
. e Ol 1 10% (10) 8 LO#1-5
Gledl gl =
3l Oloxal 2hr 50% (50) 16 All
I ol 100% (100 Marks)




@bl e pul) el

Egedl U gadunll Slgal

¢ewd1 | Matrices algebra.

gs=Y2 | Transpose, determinate and inversion of matrix

¢sY13 | Solution of system of linear equations

¢ewd 4 | Vector algebra

g5 | Dot and cross product

¢sY16 | Lines and Planes in Space,Polar Coordinates

gedI7 | Mid-term exam

g+« 8 | Equations Relating Polar and Cartesian Coordinates

¢9d19 | Graphing in Polar Coordinates

g9d110 | Applications on Polar Coordinates

¢sd 11 | Infinite Sequences

god 12 | Series Tests

god1 13 | Power Series

¢ 14 | Taylor Series and Maclaurin Series

¢e¥1 15 | Final exam

L).\;:a)ﬂ\} (-Ja;m JJLAAA

dymgroll Sl el Gt ol
) § e Al dadall ¢ yole gt JoBH1g i ol Ol .
spnsloiadt Thomas’ Calculus, Twelfth Edition =
o faall yslaall g Y
459801 Qdlge




azoloall Grade seadl Q(L:'/:;M o yail)
A - Excellent Sl 90 - 100 ede ¢l
i B - Very Good I L 80 -89 slasVl jam &5 Jawgiall (e el
gl degeze e 0 A 70-79 | Abgoeke cllasl g i Jas
(50 - 100) : &
D - Satisfactory bwgie 60 - 69 BS 4819 3929 e SV 9 duxr
E - Sufficient Jgatn 50-59 Wl solaedb o Joad!
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A9 AV 319l s BSlxally prasaill bl 48,20 .1

53lal) @latll olory3en
Lwalyl

Schematic Diagram o9 ASIVI ,5l9udl a9 euasad e 8yaall - )
ALK 319l Jos (Sling a9 ASIYI 85421 duds Julxd e 8yl -Y
oobilly pamall Bigar plasuiwl e 8yaa)l -Y

409 78IV g Sl Bluoyg eaasaly dmay (de 8yall -¢

dolén Y wlgisal!

A9 AV 85421 mlguasliasg glas disyb duaidy dugall dedludl sulas Gadad J] dodie )
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pdatl) g alatl) laas) yiul)
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Ohlgs pwsiy Jaa) opladll § OOl Vladll &Ll sl e duwhylll Basgll 5535
daudl ylxilly cddelatll yug)ully ol solxall Busgll (paiudun S . og) (suadl ASax)
ogalora! 8615 Ml 18y @ ligal) 3l daddl a3l

Structured SWL (h/sem)

Structured SWL (h/w)
110 7

e g CUall lasiall (osly) Jaell




dradll I CIlall plaiiall oyl ol
Unstructured SWL (h/sem) 6 Unstructured SWL (h/w) 6
il 3 LIl plaziadl e gelyldl Josdd! b gl JUal) elaiiall s byl Josell
Total SWL (h/sem)
dnadl s Il g&Jl @+hdl Jod! 175
A Al 3alal) a.us.\
/Cféy | () Gl g Al s plasl) Slryie
s Gkl
8 b Olylas| 2 10% (10) 5,10 LO#1,2
5055 i) Cuall ‘_}s\a‘olﬁ.?lg 2 10% (10) 2,12 LO#3,4,and5
E9rinn [ piea 1 10% (10) ooy All
BY:: 1 10% (10) 13 LO#4,and 5
L}L@-U‘ cssid L,a.sw Olxial 2 hr. 10% (10) 7 LO#1-2
Alg Ol 2 hr. 50% (50) 16 All
S o) 100% (100 Marks)
@B e pul) el
Eoxul U gaduall 5lgall
Eoeudl 1 Introduction to Semiconductor Diode, Ideal versus Practical.
Eoaudl 2 Resistance Levels, Diode Equivalent Circuits., quiz
Transition and Diffusion Capacitance, Reverse Recovery Time, Diode Specification Sheets, Diode
L3 Testing, Zener Diodes, Light- Emitting Diodes.
Load-Line Analysis, Series Diode Configuration. Parallel and Series- Parallel Configurations, AND/OR
Eoudl 4
Gates.
g9l 5 Half-Wave Rectification, Full-Wave Rectification.
g9l 6 Clippers, Clampers , examples
Eouud 7 Zener Diodes. Voltage-Multiplier Circuits.




EordI8 | il o),
BIT Transistor Construction and Operation, Common-Base Configuration, Common- Emitter
L9 Configuration, Common-Collector Configuration.
¢3¥110 | Transistor Testing, Operating Point (Q Point). Fixed-Bias Configuration.
¢s¥ 11 | Emitter-Bias Configuration, Voltage- Divider Bias Configuration.
g3+N112 | Collector Feedback Configuration, Emitter Follower Configuration, Common-Base Configuration.
g3)113 | Miscellaneous Bias Configurations.
¢sY114 | Design Operations, Transistor Switching Networks, Bias Stabilization.
o) 15 | 3ledl ol
iRl e gl el
Ugadull Slgall
gsdl1 | Lab 1: Review & Introduction to Lab.
Eoaudl 2 Lab 1: Semiconductor Diode Characteristics.
Eoaudl 3 Lab 1: Series-Parallel Diode Configurations.
Eoaudl 4 Lab 1: AC to DC Voltage Converter.
g9aud 5 Lab 1: Voltage-Doublers Circuit
E9eud1 6 Lab 1: Clippers and Campers Circuits.
Eoaud 7 Lab 1: Zener Diode Voltage Stabilizer.
gsd18 | Lab 1: Common-Base Transistor characteristics.
gsd9 | Mid-term Exam
g2 10 Lab 1: Common-Emitter Transistor characteristics.
gsd111 | Lab 1: BJT Transistor Biasing Fixed-Bias.
gs¥112 | Lab 1: BJT Transistor Biasing Self-Bias.
ol (Ja_"d\ laa
Gyl S 25l § drgs o

Aogllaall ysbaal Electronic devices conventional current version seventh o

edition ,Thomas Floyd.




d>aall yolaadl Electronic devices and circuit theory (Boylestad). Y

459 ASUI adlge https://www.analoge devices courses and tutorials.
=5y
azolall Grade JERE] u(;) Chyill
(1)
A - Excellent kel 90 -100 i ¢l
. B - Very Good I 80-89 slasYl (o & awgiall o (el
Clqd]\ de gazxo a1 .
(50_100) C - Good BVES 70-79 4.]9}%1@ ;L]a}\&n..\f_‘?g}g.c
D - Satisfactory lrwgie 60 - 69 S 4S9 D929 e SY9 b
E - Sufficient Jgaitn 50-59 LWl plaall o Joa)
gyl de gazma FX - Fail (Ex:dlqu .&3\5) cwl) (45-49) BeRt:3i] T @l N9 Jeadl 40 .J.“;).,oJl Y
(0-49) F - Fail sl (0-44) Jeadl oy S 5uB gllas

0€,0 Aoyl Cnyts eiwn «JUodl e (o) GV ol (A1 (AalS1) dompmmsall domyld] J) byl (3 & ead) )9Sl oy ian 1825Dho
Mrlaidl Ams (e Ayl Qganl SV (e (2Ll puay (9285 Ak daolanll s (08 ] 08, Aoyl oy e n> (3 €00 ]
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Lgiliudaiy clghos (3kng clgelgil 1aaadyll S5l (§ AxDY) Comens 0gd. ¥

A3yl 5191 3 gligkals (IC 555) Aleixall cdgall 8,515 ogd. &

(SBUI L 6301 09 ¢ 031 I S LN e Jag=edl 3las Judoxiy ouasal d8ye. 0
o ) A8 dndlaied) Ll gl Olwlil 48,20 .1

Balal) @latll olory3en
Lwalyl

(Flip-flops).cobMall aluseiwl dwlfell aég dislied] Colsldall =iy eueuad (e 8yaall -)
Anad )l Olag Y (§ @ilaudaly d>[Y Ml Judxiy @aasal (e 8)dall -Y

(SBUN L (0301 109 (08,01 I 5 BUAN (o big=l Sl9s Judxiy prasal (e 8)adll -Y
Azl el bl gl plaseiusly daiud) duad )l AoVl auasaly dxays (e 8yudll -£

Aol Y wlgisad!

Lgailasg Lhas iyl dudass (Asynchronous counters): disljiall e laldall J) dodds )

g5 Lgasauai e 1S xe (Synchronous counters): disliell colalaall Y

(Decoding il €ld wislac g (Cascading counters) ddlaiall claluall Calassuw! Y
T3 bl Ass eldg e wiblae Bue Juo s 4aS Ol elaiaw Eu>counters):

J3 1 Shlrane &llS (3 Loy (Shift registers): d>hY1 C)oue (ye Adises $loil dnay Julos ¢
~Slsrall Jsls ¢ (SIPO)sSall 1o adall J5 Wl ¢ (SISO) asbeatl) 300
(PIPO). Syl zy3dl-S5lgall J5-lg ¢ (PISO) usdanl 301

Al EMoms lslial ddeal) Sligdatll dulys 0

4ol usa @3 1dlasde, (Lg3lasbaty dghanad bl (IC 555 Timer): dloliall 3501 8,515 1
). 33 (gudig)l mllasanll Lg39SI Timer JITime

{(DAC) gLl I (03,1 5o big=lg ¢(ADC) (03,01 JI (S BUA1 oy Jog=edl 1 agt)l Jilgs .V

a5 aleil cilya i) i

paleil 5 alal) Clagi i

Al Ohlge arwgiy Jaual opyledd] (3 OMall Dladll &S Liall guxis3 e &wlyldl 8ol 3535
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e ol 10 (i gruna alllall sl jall Jaal

Structured SWL (h/sem) 110 Structured SWL (h/w) ;
Jradll I Il elasiall bl Josxdl b gend CUall lasiall (ool ol
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 6
el s LIl elaziadl p golyldl Josdd! b gl JUal) elaiiall s byl Josell
Total SWL (h/sem)
M)l I CJlal) g&ﬂ @bl Jo! 175
A Al 3alal) a.us.\
/cf'w | (©laall) o3l e Alall @3 eladll il ee
s Gkl
8 puad iyl 2 10% (10) 5,10 LO #1,2
)l J3-ls ol 2 10% (10 2,12 LO#3,4,and5
55 ) E9rinn [ piea 1 10% 210; oo All
BeEx 1 10% (10) 13 LO#4,and5
e L,aw Olxial 2 hr. 10% (10) 7 LO#1-2
Sl olial 2 hr. 50% (50) 16 All
U PWE] 100% (100 Marks)
Lﬁ)u\ = Y| GL@_LJ\
ol Ugaiiall 3lgall
goudl 1 Introduction to digital electronics - sequential systems, flip flops
@wﬁl 2 Latches: SR and D, examples, quiz
@wﬁl 3 Flip-Flops, SR, JK, T, and D, edge-triggered SR. Control signals: Clear, Preset
gl 4 Flip-flops: Behavior tables, state diagrams, state equations, conversations between flip-flops
g9l 5 Introduction - Asynchronous counters, Synchronous counters
g9l 6 Analysis of clocked sequential circuits, examples
Eouud 7 Flip-flops excitation tables, design concepts




goudI8 | (psail Olxiedl, Counters: Introduction
Eouudl 9 Counters: design synchronized counters, definitions, operations, examples
¢3«)110 | Cascading counters and decoding counters, examples
gsV111 | Shift registers counters: Ring counters, Johnson counters
g32N112 | Basic shift register SISO, SIPO and PISO shift register
¢s¥113 | PIPO and Bidirectional shift register, Shift register counter applications
¢ 14 | The 555 Timer, Input/Output and Peripheral Units
o 15 | (ledl olxied!
iRl e gl el
Ugadiall algall
Eaeudl 1 Lab 1: Comparators
Eauaudl 2 Lab 1: Parity generators / checkers — part2
gaeudl 3 Lab 1: Parity generators / checkers — part2
gsdl4 | Lab 2: Decoders & encoders — partl
g9l 5 Lab 2: Decoders & encoders — part2
gl 6 Lab 3: Multiplexers & demultiplexers — partl
Eouud 7 Lab 3: Multiplexers & demultiplexers — part2
gl 8 Lab 4: Sequential logic circuits — partl
gauud 9 Mid-term Exam
g3¥110 | Lab 4: Sequential logic circuits — part2
gs¥111 | Lab 5: Counters — partl
g9¥112 | Lab 5: Counters — part2
ol (‘Ja:\” laa
dmgrall LS LSl § dgs o
Digllas)l jolasll Digital Fundamentals, 11th Edition ]
d>yaall jolaall Digital Design with Introduction to the Verilog HDL Y
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o el ¢ paBUl dwesall) &SI Ayl cye RLC 5193 Juloss e 8yl ylg ¢
(1) daasillg
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SWL (hr/sem) 50 CJSeminar
Module Level 2 Semester of Delivery 2
Administering

|
Department College
Module Leader e-mail
I\_I/-Ii(t)iule L BB LD, Assistant Lecturer Module Leader’s Qualification M.Sc.
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Peer Reviewer Name e-mail
Scientific Committee 01/06/2025 Version Number | 1.0
Approval Date
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Module Evaluation

Relevant Learning

Time/Number Weight (Marks) Week Due
Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 4and9 LO #1, #2 and #7, #8
assessment Projects / Lab. 1 10% (10) 10 LO #5, #6 and #9

Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 8 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)
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Week 16

Preparatory week before the final Exam
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Learning and Teaching Resources

Text Available in the Library?
Required Texts JUdt wadaili 8559 / 3ladl 8 cadl o @il laS pey
Recommended i
Texts
Websites
Grading Scheme
Group Grade il Marks % Definition
A — Excellent Slta! 90 - 100 Outstanding Performance
B - Very Good Iz e 80 -89 Above average with some errors
Success Group -
C - Good nveS 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory ) 60 - 69 Fair but with major shortcomings
E - Sufficient Jssda 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Al ) el (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Time/Nu . Relevant Learning
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Structured SWL (h/sem) o Structured SWL (h/w) ‘v
Jnadll P JUall elazindl gyl Jond| b gaaed JUal plaziall gyl Jax! ’
Unstructured SWL (h/sem) \ Unstructured SWL (h/w) v
adll I CJUall elatiall p& gwhylll Joxsll e gaael CIUal) laiall g (gl Jazxdl ’

Total SWL (h/sem)
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e ) Balall ap

/cfé’J | () Gl g Al ol elall loryie
o Gkl
Basad Sllas) 3 27% (27) 5,9,13 LO#1-9
Sl il Call &u.ot?\g 1 10%(10) JUCOM All
B | e : 0% (0)
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L}LG-U‘ cssid L,a-saa Ol=ial 1 10% (10) 8 LO#1-5
Al Oloal 2hr 50% (50) 16 All
S o) 100% (100 Marks) 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl mleiall
Material Covered
Week 1 Function of several variables
Week 2 Partial derivatives
Week 3 The chain rule
Week 4 Application of partial derivatives
Week 5 Multiple integrals
Week 6 Double and iterated integrals over rectangular region
Week 7 Mid Exam
Week 8 Double integral in polar coordinates
Week 9 Application of double integrals
Week 10 | Triple integrals
Week 11 | application of triple integrals
Week 12 | Introduction to differential equation
Week 13 | First order ordinary differential equation
Week 14 | Solution of ordinary equation
Week 15 | Final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered
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Learning and Teaching Resources
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adall g alal) i) i

Aelall dlaal) de dudlall mumdd (3 B3l 0l )i (3 Besiaall dugly)l dunSlAwY] Jhads
Wpiady el il Sadl Whlge dwid e Joadl o cdodadll daaddly bl 3

g edadl Ol il
pelailly pladl bizedli Lawse ddas Oyl clyzly cdelinl og)dlly cdanlyll] Olpsloadl JNS o S Basmbsg
dpaladl Bolo)l mo pglelds a9 Adlall ilolaial me sl Loy Bylises dudinudns dlail (panis,
Student Workload (SWL)
Structured SWL (h/sem) €0 Structured SWL (h/w) 29
Jaadl) A U il ol al) Jasl) e sanad calldall aliiall asd 5l Jaall '
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) 49
Juadl) JA Ul alaiidd) yee ol all Jaal) e sand calldall alsiiall yue ol Hall Jasl) '
Total SWL (h/sem) 100
Juadll A ldall Y il jal) Jasl)
@\JJ\ palall e.us.a
5,01/ gl oydls ) g W)l 5 elatll ol
3l <34 CHESRUONSSTY o 3 @latll Slarysra
Bad ollas 2 10% (10) 5,10 LO#1,2,3,4,5and6.
Caall J3s olrly 2 20% (10) 2,12 LO#3,8and9
@yiﬁl PO e [ pisee
10%(10)
Bee:y] 1 13 LO#5,7and 10
. e Ol 2 hr 10% (10) 7 LO#1-7
e e
3lg ol 2hr 50% (50) 16 All
S il 100% (100
=T Marks)
Delivery Plan (Weekly Syllabus)
@b e pul) el
Material Covered
Week 1 | Introduction to La 'place transform.
Week 2 | Definition of step and impulse functions.
Week 3 | Functional and operational La' place transforms.
Week4 | Applying the La 'place transform and La' place inverse.
Week 5 Poles & zeros of F(s).
Week 6 The use of La place transform in circuit analysis and applications.




Week 7 Mid-term Exam

Week 8 Transfer function.

Week 9 Partial function expansions.

Week 10 | Convolution integral.

Week 11 | Steady-state sinusoidal response.

Week 12 | The impulse function in circuit analysis.

Week 13 | Introduction to frequency selective circuits (Low pass filter).

Week 14 | Introduction to frequency selective circuits (high pass filter).

Week 15 | Introduction to frequency selective circuits (band pass filter).

Learning and Teaching Resources
w)ﬂ\j ela_'m JJLA.A

duegindl Sl 35l § dzgs Jo

Charles K. Alexander, Matthew N.O. Sadiku.
Dgllaall jalasll Y
,Fundamentals of Electric Circuits, 4th Edition,

ELECTRIC CIRCUITS by James W. Nilsson and Susan
bj@\ )JL@A.” 3]
A. Riedel TENTH EDITION

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

9 A8 iy o
engineering
Grading Scheme
[CN] . 2>yl
&= Grade i) o Cyat)
(%)
A - Excellent Okl 90 - 100 ede slol
. B - Very Good las s 80 -89 sl jam 2o Jawgiell (o Je
zlxdl de gazme - -
(50 - 100) C - Good RIEN 70-79 4.]0_9::1& "L]Q}‘G"‘*.{-?'L,L‘-‘:
D - Satisfactory L sia 60 - 69 S yadles 3929 g S dur
E - Sufficient Jsia 50-59 Wl oleadb (o Jond!
gl de oo FX - Fail (Andleall 28) ol | (45-49) o)) e @3 oS09 Jandl oo sl Cighlas
(0-49) F - Fail il (0-44) Joll (p0 S 5u8 gllas

i i el Jaan Ae) V) 5l e (ALK dagmaall A all ) el jall 8 3 pial) ) suS Cu 5 i ;idaa Dl
Qg QYA e (ol admy el Al Axalal) il (06 ) 06, € Ax jall cu ) sl s B0 ) 0€,0 dx )
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Bl S ghlemn 2 L“S‘*'b‘)"” Jﬁ.é.!l 3
ol 30y ECE EW
Bu>gJl Sl pla yole sl el Esraa.daham@qu.edu.iq
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CYLaiYl Gldadai) Lgal)l Glrgall jlail @b plad e 8yudll ddla)l yglai .Y
Wy dedsciwedl Jilugll eals .
Jadl bghas dolae @lansl 4aS @y e Byatdl e 8yuall Ml glaw .3
Jasd dancxall 8511 Zdgad (Il @laly s 4aS e 8yaall Ml yelaw ¢
S)lgdd BIN Ay la5 . el
Bogadall bglasll Cuans Jalates Gl 1Caaw Jalases dulyag 1) &5 s 5

BsN B (o yyaedl giedl (3 QW Sgtnall @lat) Adlall Jaals .1

Gyl Baladl Lol

Jal bghs elgil e Cyatll § 8ylgall pglas .1
gBlarsl duaSy Janl boghas c¥alas pldsciul (3 )lgall gk .2

Balel) @laidl Ol yen Oibs g9l Ghlad! Jusyd &) Jadl bglasd #1933 eal dous (§ 8)lgall pglas. Y
Ay I Olwaslg,

- Jadl bghs aalgmibasg gl &b ddaiiy dxigoll Ladudl ulae Gedas J) dodda )

(Floxdl Joodl e 5yadll Y

Joliz (e LSl Ol 40 Ol @aiiuw g BoLaidY! (gl pudsy Blasiuwl Y
Loli) Wizl L Olusl

Jadl bghas Glolusuiul (e dalise §lgsl duaily Judos ¢

adail] g alall Ciliasi jind

el el g | SO & S el § UL Bdl) Elaall gzt o Gyl Bl 555
pgeleinl 86y Ml 1Y Slgall s dlasdl pasass I




Structured SWL (h/sem) 60 Structured SWL (h/w) 4
el I el elasiall bl Josxdl b gend CUall latiall (qoly) ol
Unstructured SWL (h/sem) 20 Unstructured SWL (h/w) 3
el s LIl elaziadl e golyldl Josdd! bee gl JUal) elaiiall s byl Josell
Total SWL (h/sem)
dnadl I3 Il g&“ @+hdl Jo! 100
A Al 3alal) a.us.\
/cf'w | (laall) o) e Alall @3 elaill Giloyee
s Goksd|
Bruad Cillas| 2 10% (10) 5, 10 LO #1, 2
)l 31 Gy 2 10% (10 2,12 LO#3,4,and5
(gsS! il 3 en | s 1 10%2101 wiwe [ Al
BeEx 1 10% (10) 13 LO#4,and5
e it L,wv Oleiel 2 hr. 10% (10) 7 LO#1-2
Al Oloal 2 hr. 50% (50) 16 All
Ve 100% (100 Marks)
@B e ) el
Eoxul Ugoduodl 3lgall
g9l | Introduction to Introduction to Transmission Line Theory.
Eouudl 2 Propagation modes of the transmission lines and Wave Propagation on a Transmission Line ,quiz
g9YI3 | Attenuation Constants of Transmission Lines.
gl 4 Telegrapher Equations.
@wﬁl 5 Lossless transmission line, characteristic impedance .
g9l 6 Standing Waves, Voltage Standing Wave Ratio (VSWR).
Eouud 7 Maximum and minimum impedance ,short and open cct.
Eorud 8 | (fsaidl Ol




g9dl9 | Voltage Reflection Coefficient.

g3¥110 | Input impedance of a lossless transmission line, Matched transmission line( stub matching).

gs¥111 | Application of short-circuit and open-circuit measurements.

g9¥112 | Power flow on a lossless transmission line.

g9¥113 | Smith Chart. VSWR, Voltage Maxima and Voltage Minima on the smith charge.

gs¥114 | Input impedance, Impedance Matching on the smith chart.

g 15 | 3lgdl olowied)

u.u..gjﬂ\} (,L._“d\ JJLAAA

dorgholl S WSall § dz g Jo
dgllacdl Holasll Transmitter design. Andrei, 2011, ]
d>faall jalaall Microwave engineering ,second edition ,wiley. y
duig ASJI aBlge https://www.analoge devices courses and tutorials.
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S 9E Jo dmss Olimg (8 89 ¢S A8 (35 <39!

ciiazmadly dumlally ddasdl Ol Cylilu-cign 03B 8 yhiuell druboliiall Y lrall puis LS
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e sad 16 3 puene alllall ol jall Jaall

Structured SWL (h/sem) 20 Structured SWL (h/w) 4
i)l 35 CIlall elaziedl (golyldl Josdd! e gueanl Ul @laiiall gyl Josell
Unstructured SWL (h/sem) 70 Unstructured SWL (h/w) B
el s CIlall elatiadl e golyldl Josdd! b gl JUal) elaiiall s byl Josell

Total SWL (h/sem)
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A8l a5l il Hall )6l Gatuall g ) | Alall il aladll il 3
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‘;'\,3)53]\ (:;\:\331\
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(sl (laial 2hr 10% (10) 7 LO #1-7
‘54\.@_\.“ ?...\...&ﬂ\

A el 2hr 50% (50) 16 All
S Ayl 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Week 1 | Magnetic circuit.

Week 2 | Flux density, magnetic materials.

Week 3 Inductance: factor effects




inductance, energy stored.

Week 4 | Transformer principles.

Week 5 | DC Machines types.

Week 6 | DC Machines operation.

Week 7 Mid-term Exam.

Week 8 | AC Machines Types.

Week 9 | AC Machines Operation.

Week 10 | Special Machines stepper motor.

Week 11 | Servo motor principles.

Week 12 | Servo motor operation and applications.

Week 13 | Stepper motor.

Week 14 | Stepper motor operation and applications.

Week 15 | Final Exam.

Lﬁjﬂb ?h'd\ JJL.AA

doagiall i) Al A aa g da
i lldl 3 | Int_rc?ductory Circuit A_naly5|s, Robert L. Boylestad , Eleventh i
Edition, Pearson Prentice Hall, 2007
Electrical and Electronic Principles and Technology, JOHN BIRD,
da jidl lad) Second edition, Newnes , 2003 N
45 Sl bl e

Eila ol ki o
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\o.
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3l eS|
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) ) s Olial 2 hr. 10% (10) 7 LO#1-2
Gledl el =
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B PWE] 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl zleiall
Material Covered
Signals and Systems:
Week 1 1. Signal models :Deterministic and random signals; Periodic and aperiodic signals; Phasor signals
and spectra; Singularity functions
2. Energy Signals and Power Signals «Electrical power and energy; Energy signals and power signals.
Fourier Series: Complex exponential Fourier series; Symmetry properties; Trigonometric forms of
the Fourier series; Parseval’s power theorem; Fourier series table; Line spectra
Week 2
Week 3 Fourier Transform: Fourier transforms; Symmetry Properties; Convolution; Transform Theorem.
Week 4 Fourier transform pairs; Fourier transforms of periodic Signals.
Spectral Density and Correlation Functions
Week 5
Rayleigh’s energy theorem; Correlation functions of energy signals; Power spectral density
Week 6 Correlation functions of power signals; Autocorrelation of power signals
Week 7 Mid-term Exam




Week 8 LTI systems; Linear distortion; Nonlinear distortion; Ideal filters; Practical filters
Week 9 Continuous-Wave Modulation Systems: Amplitude Modulation DSB modulation; Conventional AM
Week 10 | SSB modulation; Hilbert Transform; The superheterodyne receiver; Interference; Noise
Week 11 | Angle Modulation: Phase and frequency modulation; Narrowband angle modulation
Week 12 | Spectrum of an angle-modulated signals; Carson’s rule.
Week 13 Direct FM generation; Indirect FM generation; Demodulation
Multiplexing Techniques: Frequency division multiplexing; Frequency division multiplexing;
Week 14
Stereophonic
Week 15 | Final Exam
Delivery Plan (Weekly Lab. Syllabus)
OEONN & ) GL@_mS' J
Material Covered
Week 1 Lab 1: Double Sideband AM Generation (DSB) and Double Sideband AM Reception
Week 2 Lab 2: Single Sideband AM Generation (SSB) and Single Sideband AM Reception
Week 3 Lab 3: Frequency Modulation using Varactor
Week 4 Lab 4: Frequency Modulation Using Reactance Modulator
Week 5 Lab 5: Operation of Detuned Resonant Circuit
Week 6 Lab 6: Operation of Phase-Locked Loop Detector
Week 7 Lab 7: Operation of VCO Modulator and PLL Detector
Learning and Teaching Resources
U‘“:’,)ﬂ\} (-Ja;m JJLAAA
Available in the
Text
Library?
. 1. Modern digital and analog communication systems.
Required Texts Yes
2. Communication systems.
1.Communication Systems Engineering.
Recommended Texts | 2. Analog and Digital Signals and Systems. No
3. An Introduction to Analog and Digital
Communications.
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Division And Multiplication
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¢sd1 | Introduction to measurement

g2 | Instrument types and performance characteristics

g3 | Errors during the measurement process

¢sdl4 | Calibration of measurement sensors and instruments

g5 | Measurement noise signal processing

god 6 | First exam

g7 | Measurement analogue signal, processing operation

¢ 8 | Measurement digital signal processing

g9 | Electrical indicating instruments and test instruments

¢s¥110 | Variable conversion elements

gsd 11 | Second exam

go¥1 12 | Signal transmission

¢s¥113 | Electrical transmission

¢ 14 | Pneumatic transmission

&_9{...»)3\ 15 Frequency measurement

g9V | Preparatory week before the final Exam
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ELECTRONIC MEASUREMENTS
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3. INSTRUMENTATION AND MEASUREMENT
TECHNIQUES
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70 7.2
el IS Callall i) asl ) Jaall Lo paudd Ul aliiall ol ) Jasl
Unstructured SWL (h/sem) Unstructured SWL (h/w)
30 4.2
Jeadll I lUall alaiill ye ol 52l Jaal) Lo sl allall adaiiall el all Jaal
Total SWL (h/sem)
100
Jeaill A Callall SN yall Jaal
@\JJ\ R\ a.us.\
A8l gl il Hall )l Gatuall g ga¥) | Alall il aladll il 3

8l ol LAl 2 10% (10) 5,10 LO#1,2,10and 11

aall Jals abal 2 10% (10) 2,12 LO#3,4,6and 7
(oSl ail)

g somia/ yfida 1 10% (10) Continuous | All

o 1 10% (10) 13 LO#5, 8 and 10

(il Glaial 2hr 10% (10) 7 LO # 1-7
@L@.ﬂ\ ﬁ:\ﬁﬂ\

Sl Glaial 2hr 50% (50) 16 All
S Al 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
LgJL:.J\ = Y GL@.&A\

Material Covered

Week 1 | Types of Controlled Switches and Operation Principles.




Week 2 | Gate turn off Thyristors , Power MOSFET.
Week 3 | Diode rectifier, Single phase rectifier.
Week 4 | DC-DC Converters.
Week 5 | DC-DC Converter and Applications.
Week 6 | Inverters Principles.
Week 7 | Inverters Principles and Applications.
Week 8 | Mid-term Exam.
Week 9 | Gate Derive Circuits.
Week 10 | Example of Gate Derive Circuit.
Week 11 | Renewable Sources general.
Week 12 | Solar Renewable Energy.
Week 13 | Photovoltaic Renewable Energy.
Week 14 | Renewable Energy Operation and Circuit.
Week 15 | Final term Examination.
Delivery Plan (Weekly Lab. Syllabus)
idall e gl mlgiall
Material Covered
Week 1 | single phase transformer Principles.
Week2 | pC Machine Principles and speed Control.
Week 3 | AC Machine Principles and speed Control.
Week 4 | Introduction machine Operation Methods.
Week 5

Studying the characteristics of Controlled Switches.




Week 6 Design and application of Single phase rectifier.

Week 7| Operating of Boost DC-DC Converters.

Week 8 | Operating of Buck DC-DC Converters.

Week 9 Mid-term Exam.

Week 10 | |nverter Operation and Control.

Week 11| servo Motor Operation and Control.

Week 12| stepper Motor Operation and Control.

Week 13

Design and application of Renewable system (part I).

Week 14 | Design and application of Renewable system (part I1).

Week 15 | Final term Examination.

Learning and Teaching Resources
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Lungial) i) Sl 8 5 o
PRINCIPLES OF ELECTRIC MACHINES AND
4 slladll aladll POWER ELECTRONICS (THIRD EDITION ) by DR. b
P.C. SEN.
POWER ELECTRONICS HANDBOOK DEVICES,
CIRCUITS, AND APPLICATIONS Third Edition BY
i il iadl Muhammad H. Rashid. y
45 i< a8l 5a
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bl o gl zleiall
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g9l | Introduction to Numerical Analysis.
Eouudl 2 Computer Calculations and Error Analysis ,quiz
g9Y13 | Numerical Solutions of Simultaneous Linear Equations.
goudl 4 Root of Equation Finding Methods (Iterative, Mean-Value).
g9l 5 Root of Equation Finding Methods (Newton-Raphson).
g9l 6 Root of Equation Finding Methods (False-Position, Bisection).
Eouud 7 Solution of Polynomial Equations.
o8 | mdll iyl Oloxial.
goaudl 9 Solution of Polynomial Equations.
¢3¥110 | The Interpolation Polynomial.
gs¥111 | Curve Fitting.




g9¥112 | Polynomial Fit.

g9¥113 | Numerical Integration.

g9¥114 | Numerical Differentiation.

g 15 | 3lgdl olowied)
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doxgiall S 4aSell (3 dxgs Jo
i Numerical Methods for Engineers, 7th Edition — Steven C. Yes
Lgllaall yolLasll
Chapra & Raymond P. Canale
i Numerical Methods for Engineers, 7th Edition — Steven C. No
d>aall jaladll
Chapra & Raymond P. Canale.
459781 adlge https://www.numerical analysis courses and tutorials.
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1-Introduction to Probability and Statistics" by MIT and
"Statistics and R" by Harvard University are
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2- Statistics for Business and Economics" by Paul Newbolt,
William L. Carlson, and Betty Thorne: This book
focuses on applying statistical methods to
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e sl 16 I puene alllall ol jall Jaall

Structured SWL (h/sem) N Structured SWL (h/w) VY
Jradl I CIUall @latiadl guly ) Jos! e gl A eliiall gubll) Jaxdl ’
Unstructured SWL (h/sem) o Unstructured SWL (h/w) ‘v
adl I Clall elatiadl g (qub) Jael e gaunl CIUal) plaiall g gl Jaxdl ’
Total SWL (h/sem) Vo

Joadl) I3 Ul S gyl Joonl!

:\._.3..»\)35\ 3aldl) e.usﬁ

[ cdgll o]
] 5 (©layadb) o) Lo Al ol elall lorye
3! eS|
8 puad Clylas| 2 10% (10) 5,10 LO #1,2
) i)l J31s Sl 2 10% (10) 2,12 LO#3,4,and5
£9.r0 [ _pices 1 10% (10) JUCO Al
oY 1 10% (10) 13 LO#4,and 5
. i o Ol 2 hr. 10% (10) 7 LO#1-2
e e
Ale Ol 2 hr. 50% (50) 16 All
B PWES] 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Material Covered
Signals and Systems:
Week 1 1. Signal models :Deterministic and random signals; Periodic and aperiodic signals; Phasor signals
and spectra; Singularity functions
2. Energy Signals and Power Signals <Electrical power and energy; Energy signals and power signals.
Fourier Series: Complex exponential Fourier series; Symmetry properties; Trigonometric forms of
Week 2

the Fourier series; Parseval’s power theorem; Fourier series table; Line spectra




Week 3

Fourier Transform: Fourier transforms; Symmetry Properties; Convolution; Transform Theorem.

Week 4 Fourier transform pairs; Fourier transforms of periodic Signals.

Spectral Density and Correlation Functions
Week 5

Rayleigh’s energy theorem; Correlation functions of energy signals; Power spectral density
Week 6 Correlation functions of power signals; Autocorrelation of power signals
Week 7 Mid-term Exam
Week 8 LTI systems; Linear distortion; Nonlinear distortion; Ideal filters; Practical filters
Week 9 Continuous-Wave Modulation Systems: Amplitude Modulation DSB modulation; Conventional AM
Week 10 | SSB modulation; Hilbert Transform; The superheterodyne receiver; Interference; Noise
Week 11 | Angle Modulation: Phase and frequency modulation; Narrowband angle modulation
Week 12 | Spectrum of an angle-modulated signals; Carson’s rule.
Week 13 Direct FM generation; Indirect FM generation; Demodulation

Multiplexing Techniques: Frequency division multiplexing; Frequency division multiplexing;
Week 14

Stereophonic
Week 15 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)
idall e gl leiall

Material Covered
Week 1 Lab 1: Double Sideband AM Generation (DSB) and Double Sideband AM Reception
Week 2 Lab 2: Single Sideband AM Generation (SSB) and Single Sideband AM Reception
Week 3 Lab 3: Frequency Modulation using Varactor
Week 4 Lab 4: Frequency Modulation Using Reactance Modulator
Week 5 Lab 5: Operation of Detuned Resonant Circuit
Week 6 Lab 6: Operation of Phase-Locked Loop Detector
Week 7 Lab 7: Operation of VCO Modulator and PLL Detector

Learning and Teaching Resources

U’“:’Jﬂ\} (‘Ja:\” J.JL».AA




Available in the
Text
Library?
. 1. Modern digital and analog communication systems.
Required Texts Yes
2. Communication systems.
1.Communication Systems Engineering.
Recommended Texts | 2. Analog and Digital Signals and Systems. No
3. An Introduction to Analog and Digital
Communications.
Websites
2yl
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¢(Microcomputers) 4a3.l Cawlg=ly (Microprocessors) d4adul wlxlasdl (o b )

sl J513 381 gllaall Jas AT 0gd .Y

A Sl el §lg3t Y

Agis 55 S il g9 (Registers) wlxuall §153l @gd €

(1/0) Zh3Vs Syl idliag 8,511 Egic 0gd .0

-(Assembly Language) aaeaxdl dady dmapl 049 .1

LS il cdmlusd! ldonlly cdoumall SldeY) ilogdad (A AT ool doeays 0gd .V

.(Looping)

Ly (Minimum and Maximum Modes - 39! usly G391 adl) sl Jaod g3 A
.(Timing Diagram) <34l

olel) @laidl Ol y3en
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Aadall Ollal) dakizeall gV o yail
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e sl 16 I puene alllall ol jall Jaall

Structured SWL (h/sem) v Structured SWL (h/w) ‘
el 3z CIlall elaziadl (gohyldl Josd! e gueanl Ul @laiiall gyl Josell
Unstructured SWL (h/sem) y Unstructured SWL (h/w) 5
il I LIl elatiadl e guhll Jozxd! L gl JUal laiiall s byl Jorll

Total SWL (h/sem)
Jradd] I3 CIUall S gyl Jasd!

:\._.3..»\)&\ 3alall e:x..gsﬁ

/ cdgll o\
] 5 (©layadb) o) Core Al ol elall lorye
3! eS|
Basad iyl 2 10% (10) 5,10 LO #1, 2
) caall 31 ol 2 10% (10) 2,12 LO#3,4,and5
Gl ] :
E9rbwe /| yise 1 10% (10) JCUW All
JeE 1 10% (10) 13 LO#4,and5
. e Ol 2 hr. 10% (10) 7 LO#1-2
e e
Gl olxal 2 hr. 50% (50) 16 Al
B PWES] 100% (100 Marks)
b e pul) el
Eoeudl 1 Introduction Microprocessor and Microcomputer
g2 | Software Architecture of the 8085/8086 microprocessor datatype
¢sY13 | Segment Registers and memory segmentation, general purpose registers, status register
gsdl4 | Generating a memory address the stack Input/Output address
¢edI5 | Assembly Language programming, Instruction Set, Addressing mode




8085/8086 programming, integer instruction and computation: Data transfer instruction,
E94D1 6
Arithmetic instruction
g1 7 | uad)l Ol
IR 8086 programming: logic instruction, shift Instruction, rotate Instruction,
gedl9 | 8086 programming Control Flow Instructions and program Structure
¢3¥110 | subroutine Handling, loops, String Handling Instruction
¢sY111 | Flag control instruction , compare and control flow instruction
¢s¥112 | Pin out, clock generator, buffering latching
gs¥113 | Minimum and Maximum Modes , Memory interfacing
¢edl 14 | Timing, Input / output Interfacing
g9d115 | I/O bus timing and Instruction
Slgd! Oliadl
iaall e gl el
Ugaduall lgall
Eouudl 1 Lab 1: Introduction to Assembly language programming
Eoaudl 2 Lab 2: Machine language coding , Engineering A program
Eoaudl 3 Lab 3: Data transfer instruction
gsdl4 | Lab 4: Arithmetic operation: Addition
Eauudl 0 Lab 5: Arithmetic operation: Subtraction
Eoauedl 1 Lab 6: logic, shift and rotate instruction
Eoaud V Lab 7: subroutine and loops instruction
ol (Axﬂ\ laa
dmgrall LS LSl § drgs o
Microprocessor Architecture, Programming and applications
Ggllaadl joladll with 8085/ Ramesh S. Goankar.
Microprocessor Lab Manual
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Structured SWL (h/sem) . Structured SWL (h/w) :
Jaadl) A U il ol al) Jasl) e sanl calldall alaiiall ol 5all Jasl)
Unstructured SWL (h/sem) : Unstructured SWL (h/w) -
Joadll A dUall aliiall e sl 5l Jaal) L ol Calllall JJatiall ye ol Jeall ’
Total SWL (h/sem) \
Jual) JDa I ISl 5l sl
Z\T}M\JJ\ XA e.us.a
Time/ Weight Relevant Learning
Week Due
Number (Marks) Outcome

Quizzes 2 10 Weeks 4 &11 MLO1-MLO4
Formative Assignments 2 10 Weeks 3 &7 &13 | MLO1, MLO3, MLO5
assessment  "projects / Lab. 1 10 Week 12 MLO1-MLO"

Report 1 10 Week 14 MLOG6

Midterm Exam 1 10 Week 8 MLO1-MLO4
Summative

Final examination
assessment | rina| Exam 2 hr. 50% (50) _ All
period
Total assessment 100% (100
Marks)




B e sl il

Material Covered

Week 1 | Introduction to Wave Propagation: Definition of wave propagation, Types of waves and
their properties, Wave equation and wave parameters

Week 2 | Electromagnetic Waves: Basic concepts of electromagnetic waves, Wave propagation in
vacuum and free space, Wave polarization and propagation modes

Week 3 | Reflection and Refraction of EMWs: Laws of reflection and refraction, Snell's law and
critical angle, Total internal reflection

Week 4 | Radio Wave Propagation: Introduction to radio wave propagation, Ground wave
propagation, Sky wave propagation

Week 5 | lonospheric Propagation: Structure and properties of the ionosphere, lonospheric
propagation mechanisms, Factors affecting ionospheric propagation

Week 6 | Tropospheric Waves: Troposphere and its characteristics, Tropospheric propagation
mechanisms, Tropospheric ducting and scattering

Week 7| Mid-term Exam

Week 8 | Ground Wave Propagation: Ground wave propagation mechanisms, Path loss and
attenuation, Factors affecting ground wave propagation

Week 9 | Link Power-Budget Calculations: Introduction to link power-budget calculations,
Transmitting and receiving antenna gain, Free space path loss and link margin

Week 10 | Radar Basics: Introduction to radar systems, Radar operation principles, Radar components
and functionalities

Week 11 | Radar Range Equation: Derivation of the radar range equation, Factors affecting radar
range, Radar cross-section and target detection

Week 12 | Radar Propagation Effects: Radar propagation in different media (air, water, etc.), Weather
effects on radar performance, Clutter and interference mitigation techniques
Radar Systems and Applications: Types of radar systems (continuous wave, pulse, etc.),

Week 13 | Radar applications in various fields (military, weather, etc.), Radar system design
considerations

Week 14 | Advanced Wave Propagation Topics: Scattering and diffraction of electromagnetic waves,
Multipath propagation and fading effects, Channel modeling and measurement techniques

Week 15 Review and Recap: Recap of key concepts and topics covered, Review of important
equations and formulas, Q&A session and exam preparation

DRl e gl el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7




Week 8

Week 9

Week 10

Week 11

Week 12

U"‘:’Jﬂ\J eh_“d\ JJL;AA

Available in the

Text .
Library?
Required Texts Ante_nnas and Wave Propagation By: Harlsh, AR.; Yes
Sachidananda, M., © 2007 Oxford University Press
Recommended Texts Antennas and Wave Propagation, Fourth Edition, Mc Yes

Graw. Hill Companies

Websites
Group Grade sl NEILS Definition
(%)

A - Excellent Jhial 90 - 100 Outstanding Performance

B - Very Good las 2 80 -89 Above average with some errors
Success Group

C - Good SRS 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aalleall 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Engineering Economy by William G. Sullivan, Elin M.
Lgllasll y3lasl! o
Wicks, and C. Patrick Koelling

Operations Management" by William J. Stevenson Design
d>fdall jalaall for Manufacturability Handbook" by James G. Bralla Y
Operations Strategy" by Nigel Slack and Michael Lewis
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PR 100% (100 Marks)
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¢ Review of probability theory and random variables: chance experiments and events, what is
probability, conditional probability, probability relationships.
Random variables, cumulative distribution function (CDF), probability density function (PDF): joint,
Eouaudl 2 marginal and conditional probability functions, transformation of random variables, statistical
averages, standard probability distributions.
¢ Information modeling and source coding: uncertainty and information, the discrete memoryless
source (DMS), information content of a symbol, the entropy of a DMS.
Source coding: Kraft inequality, source coding theorem, coding efficiency and redundancy,
&9{4«&‘ 4
conditional and mutual information.
EoeudI 5 Conditional entropy and average mutual information, entropy rate, differential entropy.
Source coding techniques: digital communications, source coding theorem, Huffman coding,
&9-,“»3“ 6
source extension.
&3{«&‘ 7 Test 1
¢9Y18 | Shannon-Fano coding, arithmetic coding.
¢9«d19 | Run-length encoding (RLE), Lempel-Ziv (LZ) encoding.




Channel modeling and capacity: discrete channel models, special discrete channels,
&WB" 10
cascaded discrete channels.
Discrete channel capacity, Gaussian channel capacity (Shannon capacity), the channel
ol 11
coding theorem.
¢s¥112 | Channel coding techniques: channel coding, error control coding, basic definitions.
gs¥113 | Single-parity check codes, repetition codes.
¢sV114 | Error-correcting parity-check codes, Hamming codes.
gsdI 15 | Test 2
gsY V1 | Preparatory week before the final exam
w)ﬂ\j ela_'m JJLA.A
doxgiall S 4aSell 3 dxgs Jo
Bgllandl yalasll (B3l Bbil JB (3o 335%3) Lighlas Limgin LUS dataall grgiall sy o)
T. M. Cover and J. A. Thomas, Elements of Information
Theory, 2nd Edition, Wiley, 2006.
) D. J. C. MacKay, Information Theory, Inference, and Learning
dojiiall jolaall
Algorithms, Cambridge University Press, 2003.
S. Lin and D. J. Costello, Error Control Coding, 2nd Edition,
Pearson, 2004.
459 A8 adlge
=yl
aolall Grade BN u(;) oyl
0
A - Excellent Sl 90 - 100 s ¢l
. B - Very Good SESNVES 80 -89 slasyI (am &5 Jawgiall (o el
Zlxdl de gazo -~ ;
(50 - 100) C - Good KVes 70-79 Wsgoule clas] go ez Joe
D - Satisfactory Jougio 60 - 69 S ,adl93 D929 e oSY9 A
E - Sufficient Jguitn 50-59 Wl polaall o Jondl




gyl de gazen FX - Fail (A laadl 08) Cwsly | (45-49) Jgdiﬂ\@o‘d&ﬂ_g Joadl 0 dojall gllas
(0-49) F - Fail sl (0-44) Joal po S Hud Ggllae

0¢,0 damyl Coyds el (Jledl oo (Je) a3 9l AV (AI) dowouall doyldl ) ol L; %Ml)y&\ S @i rda>de
Ml Az e Aoyl Qgundl Y e (92Ul pay (9285 dusliw daslell giis (08 ] 08,8 dal oS e (n> § <00 ]
oMl gl Gl Coyaill 5o 095w (koI ((poessaall o) zomaadl Jd (1o d>giendl byl Lo gl il 8 1




dawlyl Baledl Cauog i 9ol

W\Jﬂ\ XA C'_iujlm

Ba>oJl Olgie da0) cily gal) Airia HREN [P
d>gll £ v B (ka3
X 8 ol=e
Ll s ECE413 O e
ECTS 85l lus>g ° O dasbe
O elauks
SWL (hr/sem) 1Yo O ot
sl LS}“‘““‘ 4 L“S‘*'b‘)"” Jﬁ.é.!l 7
ol 3 ECE 481
8ud>gJl Sliu! Bz (S0 ydu> 3‘91 el
B9l 3l 238V il e b 3liew! B¢l Sliwel R 50 oly9iSs
Bd>gJl uyde Byaz (S0 Jbe> .ol Jwasdl hayder.hamzah@qu.edu.iq
duolal) dixlll dadlgo Fo)l 01/06/2025 Il 03 1.0

6 AY) Al )l gall ae 28)

aglhaall Al 5all

dzgY bl Jsad

Al Oldlaial) su>g

dzgY bl Jyadl




LalayYl Olgizally phatll 5L 9 Ayl B3l L3l

Glrgall Hladly dadwl Olrgell dwiiy  dwladl ol Oa)l  Cays L)
Agzrgell Sl § duaboliaeg ¢S
Bblasly cdlmodl @¥olan &3 @ Loy dilghaudly Ashatuall Wlgzgoll M)l 0gd dpais Y
Lol pasbasg caadll Wlasyig Lais)l
335 3 @ Lo cilghaudly Adatiall Agamall WL (allasy sl ok & .Y
U‘J@B“ Oy.olaog c5.35.>,=l| J.obus_g cO:):)J‘
Elalang cAad Ul Ol gall Ol Jdoxig cdumg)l A8 Olrgall J3lg Ol Cinpad €
Gyl BloJl Calua (S ©lalan) cadll
cle)gelly (Al @M gall SIS (§ Loy (dadull il gall 9oy DUl A yas dpeis .0
A9,Suall il goll dalasl (3 giliadass el gally
Olgally Lig,Saall Glgall 5193 3 Wyga9 Lgiundl Jardl bglas Shg DAl Cayas .1
Olargall Bl ud g5 (§ 909 Lg,Suall il gall Bl Holas gy OO wg3s. & faddall
RERERY
aall Ol dwdigl Ol J>9 Ciige,Suadl kb il e oMl 8,48 pglas LV
Auwliall 43Lna)l Ol pwailly Obluadly OYslaall pluseiwb
Jaill Lo shad 5 dom gall YD G Sasadll s s Saall il sall dsnigd dpulal) apladl ~ 55 )
Ala)
e Annlaling 5 5l
(TE) Uminall (AL 5eS)) Jaaill culd dpaglalina 5 56S) Yl C¥olea guakai of glasal ¥
(TM). o miasall asdalinall Jaaill
skl e g e sall dalall Jals G gall J) sk g ¢ LEBY) Cag 53 cadalll Cilaa 5 Gl £
Aua gall Y (e B20a0 Dl s gall Cilailon g e ganall
Al S sall e Al a8 il @y 3 Lay cdpa sall AY) A o gl 50l Jlam) Jdas o
O la gall g
A ol g Aldatieal) Auin ) oy slaill Juaal) daladl 5 4uis 5l clan jail) aaas X
sl alaitl ooy (Jaaall e s Jasdl 33 5al) L;‘.\Muu)ms\} m)n gwté_m(Q)m 32 gall Jalaa SR
i f o=adlll ) y8Y) g a0 31 o) i G);J\ OlEY Y o el
bl o sl QI lm s S b ey el iy s Ssall Aimgl il 52 e gsaliazpd A
JLaaY) a8 5 Jaill 5 et ani g ¢ pdiiall KGN (S-Parameters) <idill G3lalaas jadi 4
}JJ’J‘ Jﬁé}
(Circulators) <iizall <lly 8 Loy elgilinaiy cayg g Soall il Ka Jue (sala Cliay Ve
(Isolators). J ) sl s
Gl oy il bl 5(Stripline) ool i Laps ¥ 5 ¢ giosall Jaill Ja glad (0S) 5535 i ) )
Ol gl LIS ailiad 5 S il Eua e ¢(Microstrip)
Al ) Gaulais ) Lelae (salay Ciug s Suall 38 jalas 53z 53 Y

gy ,Ssal) il pal) Batin A i s Ja 30l LTl

dolin Y wlgisad!

(Indicative Contents): s3lall Lpalall L sinal)

45 )Sal) Dl gl dria 8 dedia )

gd sall Apnlalina 5 eI AEULY Jl 5 4y s Saall culan ) 3lai o




Jall bghd A o ALY
i sal) Cla el Ll (ailad s odaill 235 o

ALl dus gall 410N Y

Aaiined) o gall g AV g S gl o

e sall Jalall Jas Adalina 5 Sl Vsl ¥ ales 5 Jo suSle C¥Sze o

(TM) G miall aslalizad) Juaall (TE) oa_miusall Sl Sl Jlaall cld Llasl) o
Ll Sl 5

kil o g g bl Laaill o

:t.z_'u\.AA}c;.t.c}q.;d\:\.c)u}cjjﬂ\:\.c)u}sdg]ﬂ\d';\d‘s;}d\d#\}SJm\j\@G °
) As s

Lol 55U 5 edlia sall 28 g8 g A Jlal) 281 gall g o5 a8l W o

1) ghacy) daa gl AY) ¥

Lead OVl Yol 5 Al shand) doa sall AY) ol o

(TM). U smisall asalizall Jlaall (TE)  a minsall Al Sl Jlaall il L) o

R byl dun sy e

BJJSM ﬁ\_’&j )L&LY\ oallad o

&4 25 W G s(Coaxial Transmission Lines) &ssall Jidll Lo sha ailiad o
) pealaal)

Ao ) cay gl €

A ghan¥) 5 Aldaioaall i) Caglatll ) 5

Al laa il Cla s ol bl o

5l 381 g5 A a) A8l 5 (Q) sasall Jalae

Janall ye s Jaaall sasall Salas o

LoaBUl) Gl B g e Sl ol yBY) g e oadl ) y8Y1 o) yBY) D3l o

oy 5 Saall Limgd) il al) 0

(T). &5 (e i sal) AaY) e i 4y 5 Saall CBla gl o

(H-plane suhbiadl s il ilia 5 5 «(E-plane Tee) b s sivall Abay o
(Magic Tee). & sl dhall s Tee)

Rat-Race). si(Hybrid-Ring ol Gl ddla ol Luagll 43kl 50 o

(Circulators). 435 Sxall Sl ) 3all 5 4palas¥l b j2all o

g o Saall Cls Jalas 1

.l saaalls Lelidi o(Scattering Parameters) «idill @Oldas o

AS_{2131)5 \(S_{12})5 \(S_{11})) il lalaw; (ppdiiall CilSoli o
\(S_{22}\).

_G‘)ﬂ\‘g Jaall aie oSyl Dol o

coomSall g el ey a5 Lay) JEnl o

) ) Basall dib g JASY) a5 o

g5 Saall Dl S Y

5\.»\;.\‘2\ QU‘)BAX\ )




(Microwave Circulators). 45 Ssall &l ji5a0 o

lelee (3w s(Microwave Isolators) s Sl J)lsell o
LYY Il g Alan 5 iy g5 pSaad) il LE) Ji b cliladl)

A gieaal) Jill Ja ghad A

A siaall Jaill I lad (aS) 5 e

Ao yrisall dlaline 5 Sl A sall Jaas LI 5 ¢(Stripline) Lapdll Jad dvia o
3 paall dxiladll s ((TEM) Jalslly

JASIL dn priall 44 A gall laas LIS (Mlicrostrip) G oy il badll (aS 5 o
(Quasi-TEM).

5 aal) dailaall 5 ¢ HLERY) Culi g ¢y ghall Aoy g cJlnall AL el Joall culi

Al 2 gl 5 Sl gl e il LAY a5

q&)})%d‘ﬁ)ﬁ)dw'q

s S o e pe Jeliill 5 455 jSaall il sall 255 0

(Reflex s8=3Y1 ¢ 5 5iwdS 5(Klystron Oscillators) s il Cldda o
Klystrons).

A palaall Ll gl Al Cay g g ySaall jaliaad dpleall cliplatll § Joandill) (salaa s 2S5 o

adaill g alall Ciliasi jind

a5 alail) ilonl i

iy slaill sl g e gall AaY) Lalail 5 cdpunndalin 5 eI sabuall &y Aleliil) @l jualaall )
sl 5 cllaladall s c¥alaall alasiuly lgil e Jae ATy cCaygs Saall il g0y cdyia )
LYl Silay 5 53 dpaa 51l

Cl i g cadalll culan i Adleial) cliluall o) ja) JOA ddlall 4 g5 Jilaall Ja 5 4 glaall 1Y) Y
ot sill g sl JEm g ¢ shall Cile g cdua gall DY) JA0s Laa el OV slaY g o jLaEY)
(Q). sl E3lalaa 5 i Hll claa yill

Cillabia s c¥laal) s Balail alasin): g sl o g )il y cillabadall Jle L) Jeil) ¥
(S- il COldae Clisiany QIS oy g sall AN ) g il
Bl anliall agdll 3 eilParameters)

(TE) Laminall Al Sl Juaall <l Bl oy 45 el e ddhall apaiis o) jlaal) alail)
Al sl g Akl da sall AV ((TM) Glamiosall shalinall Jlaall <y LlaiYl
(Microstrip). @8l e il baall o(Stripline) das yal) Jad (sl i ¢dai jl Cay slaill

288 5 ¢ Jall g alSaiV) a5 ¢Cpdiiall Sl (lat Jlse a5 Aga sall Apldall o slalll 0
OVBY) (aillad ¢33 gl) 238 4 cd&d‘;ﬂ

Aadail cilindaty 3,080 jaliaa s g Suall b Ka day yr colindaill gad Al gall coliEl) X
il sall ol ge Alea g cRailaall dag) gag el LY J& @l 8 Lo cdudaall Caygg ,Suall
) A5 Sl

Colall 5 oAy sl Al 5 bl ol LAY aladiul): el ayg@ll( Sl ol Y
il 8 AUl 238 Da il A ) sl Gl yall 5 e Jaall a5l 5 el yuzalanall Jala Al

Aailill eUad ¥ dallae 5 cdplioal) Jlsal) s Bpmiall aaliall dnal yor a1 43380 5 daal yall A
(el apll (8 Al Ara) ) Al o




e sl 16 I puene alllall ol jall Jaall

Structured SWL (h/sem) 47 Structured SWL (h/w) .
el 3z CIlall elaziadl (gohyldl Josd! e gueanl Ul @laiiall gyl Josell
Unstructured SWL (h/sem) 28 Unstructured SWL (h/w) v
diadll I35 CJlall alaiiall p& ublll Josrll L gl CIUall latiall g (gl Jo!
Total SWL (h/sem)

VYo

Jradll M5 el U1 (gl Jazsl

:\._.3..»\)35\ 3alall e:x..gsﬁ

[ cd4ll o]
] 5 (©layadb) o) Lo Al ol elall lorye
3! eS|
8 uad Olylas| 2 10 Weeks 4,10 | MLO1-MLO7
) uall Y3l olalg 2 20 Weeks 1, \Y | MLO3-MLO12
§9rine [ pisea N/A N/A N/A N/A
oY 1 10 Week V¢ MLO9-MLO11
G Olxial 1 10 Week 8 MLO1-MLO7
Aled! et Olsio! 5,18
i Gl oloxal 2 hr. 50% (50) ) S
I i) 100% (100 4=)3)
@Bl e pul) #leiall
garadl 1 Introduction to Microwave Engineering: Microwave frequency range, applications, transmission
lines versus waveguides, and fundamental rectangular waveguide concepts
goed 2 Waveguide Field Equations: Maxwell’s equations, boundary conditions, and electromagnetic field
components inside waveguides
goeed 3 Rectangular Waveguide Modes: TE and TM modes, dominant mode TE;o, mode characteristics, and

cutoff frequency




g9 4 Waveguide Propagation Characteristics: Propagation constant, guide wavelength, phase velocity,
group velocity, and wave impedance

g9 5 Power Transmission in Rectangular Waveguides: Power flow, excitation, attenuation, and waveguide
‘ losses

g9eY) 6 Cylindrical Waveguide Fundamentals: Field equations, boundary conditions, TE and TM modes, and
Bessel functions

g9 7 Cylindrical Waveguide Modes: Mode characteristics, cutoff frequencies, propagation, and
comparison with rectangular waveguides

@*‘“’y‘ 8 Midterm Examination and Review: Assessment of the material covered in Weeks 1-7

gorl 9 Rectangular Cavity Resonators: Resonance principles, resonant modes, resonant frequencies, and
field distributions

goxedl 10 Cylindrical Cavity Resonators: Resonant modes and frequencies, quality facto

god 11 | Microwave Hybrid Circuits: E-plane and H-plane tees, magic tee, hybrid ring, and directional couplers

goad 12 Microwave Network Analysis: Scattering parameters (S11, S12, S21, S22), reflection and
transmission coefficients, return loss, and insertion loss

g9 13 Microwave Components: Directional couplers, circulators, and isolators; operating principles and
practical applications

gorudl 14 Planar Transmission Lines: Stripline and microstrip structures, TEM and quasi-TEM propagation,
effective dielectric constant, characteristic impedance, and losses

g9a)l 15 Microwave Power Sources: Klystron and reflex klystron principles and operation; comprehensive
course review
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. i s Olial 2 hr 10% (10) 7 LO#1-7
Qe el =
Alg Ol 2hr 50% (50) 16 All
S ot 100% (100 Marks)
@bl e pul) el
tw)l\ ZU}Q.ZMJ‘ .)“9,0.”
Eoaudl 1 Signals, Types of Signals, The Concepts of Frequency in Continuous and Discrete Time Signals.
¢ Systems and Signal Processing. Basic Elements of DSP System, Advantages of Digital over Analogue
&9’.’“"‘ |2
Signal Processing.
¢ Signal Sampling and Quantization, Discrete Time Signals, Classification & Manipulation,
&9’.’“"‘ 13
Discrete Time Systems, Input/output discerption, Classifications & Interconnection.
¢sYl4 | Analysis of Discrete Time LTI systems, Resolution of Discrete Time Signals into impulses,
g9l 5 Response of LTI systems to Arbitrary input,
E9eudl 6 Convolution Sum, Properties of Convolution,
Eouud 7 Mid-term Exam
Interconnection of LTI systems, Casual LTI systems, Stability, systems with Finite — Duration
IR
and infinite Duration
¢sd19 | Recursive and non-recursive Discrete Time Systems
¢s«)110 | Discrete Time Systems Describe by Difference Equations
¢sd 11 | Solution of Linear Constant-Coefficient Difference Equations.
¢s¥112 | Impulse Response of LTI Recursive systems
¢3N113 | Structures for the Realization of LTI systems
Correlation of Discrete Time Signals, Properties of Autocorrelation and Cross correlation
&9-_«-«»3” 14
Sequence,
¢9.d115 | Correlation of Periodic Signals, Input/output Correlation
g3V | Preparatory week before the final Exam




U gadunll Slgal

Eoeudl 1 Basic Instructions in Matlab

Eoaudl 2 Generation of sine wave

Eoaudl 3 Basic sequences and operations— partl

gl 4 Basic sequences and operations— part2

g2 5 Basic sequences and operations— part3

E94u)1 6 Sampling and aliasing in MATLAB

Eoaud 7 Upsampling and Downsampling in MATLAB

IR Reconstruction of a sampled signal in MATLAB

gsd9 | Mid-term Exam

¢3«)110 | Convolution and Discrete LTI System Response

gsd111 | Verification of Convolution Properties in MATLAB

¢32N112 | Solving Difference Equation in MATLAB.

g3 VY | Correlation (autocorrelation and cross correlation) in MATLAB

L).\;:a)ﬂ\} (-Ja;m JJLAAA

dmgiall Sl

Sl § a=gs Jo

J. G. Proakis and D. G. Manolakis
dgllaall jolaall Digital Signal Processing: Principles, Algorithms, and
Applications, 3rd Edition

Digital Signal Processing

System Analysis and Design, Second Edition

d>Aaall Holaol! Paulo S. R. Diniz, Eduardo A. B. da Silva, and Sergio L. Netto
Discrete-time Signal Processing, 3rd Edition

A. Oppenheim and R. Shaffer
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@b e pul) el
Material Covered
Week 1 Uses of Computer Networks; Network Types and Classifications (LAN, WAN, MAN); Network
Topologies (Bus, Star, Ring, Mesh)
Week 2 The Internet and World Wide Web; Network Architectures (Client-Server, Peer-to-Peer).
Week 3 Layered architecture of OSI and TCP/IP models; Functions of each layer (Physical, Data Link,
Network, Transport, Application)
Week 4 Encapsulation and decapsulation; Comparison of OSI and TCP/IP
Week 5 Data and Signals (analog and digital); Transmission Media (guided - copper, fiber optic;
unguided - radio, satellite);
Week 6 Data Encoding; Transmission Impairments (noise, attenuation, distortion).
Week 7 MAC sublayer; Error Detection and Correction; Framing; Flow Control; Media Access Control
protocols (CSMA/CD, Ethernet)
Week 8 Midterm Examination and Review: Assessment of the material covered in Weeks 1-7
Week 9 Wireless LANSs (802.11 a/b/g/n/ac); Introduction to switching concepts
Week 10 IP Addressing (IPv4, IPv6, subnetting, CIDR); IP Packet structure; Routing concepts (shortest
path, distance vector, link state)
Week 11 Routing protocols (RIP, OSPF, EIGRP); IP version 6 addressing and transition mechanisms
Week 12 Process-to-Process communication; TCP and UDP protocols; Port numbers
Week 13 Connection establishment and termination (TCP); Congestion control; Flow control; Socket
Programming introduction
Week 14

Application Layer Protocols (HTTP, HTTPS, FTP, SMTP, POP, DNS, DHCP)




Week 15

Client-server architecture; Network security concepts (confidentiality, integrity, availability)

iRl e sl el

Material Covered

Week 1 Introduction to Cisco Packet Tracer; create and test Bus, Star, Ring, and Mesh topologies;
connect PCs, switches, and routers; test connectivity using ping.

Week 2 Build a LAN using PCs, switches, and routers; configure Ethernet interfaces; assign IP
addresses; test connectivity and examine MAC addresses.

Week 3 Simulate client-server and peer-to-peer architectures; configure servers and clients; test basic
network services and communication.

Week 4 | Use simulation/packet-capture mode to observe data transmission through the protocol layers;
analyze encapsulation, headers, and decapsulation.

Week 5 Simulate different transmission media and network conditions; investigate bandwidth, delay,
attenuation, noise, and packet loss; compare network performance.

Week 6 | Examine Ethernet frames and MAC addresses; study ARP operation; configure switches;
observe frame forwarding and MAC address-table learning.

Week 7 Create multiple VLANS; assign switch ports; configure trunk links; implement Inter-VLAN
routing using a router or Layer-3 switch.

Week 8 | Design IPv4 networks; perform subnetting and CIDR calculations; configure hosts and router
interfaces; verify subnet connectivity.

Week 9 Configure static routes and compare them with dynamic routing; implement RIP, OSPF,
and/or EIGRP; examine routing tables and path selection.

Week 10 | Configure IPv6 addresses; implement IPv6 routing; test IPv6 connectivity; investigate
IPv4/1Pv6 coexistence and transition mechanisms.

Week 11 | Simulate TCP and UDP communication; examine port numbers, connection
establishment/termination, flow control, and reliability; compare TCP and UDP behavior.

Week 12 | Configure and test HTTP/HTTPS, DNS, DHCP, FTP, SMTP/Email services; implement basic

network security concepts such as ACLs, authentication, and traffic filtering.
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Available in the
Text .
Library?
Required Texts Stallings, W. (2014). Network Security Essentials: Yes
Applications and Standards (5th ed.). Pearson
Forouzan, B. A. (2013). Data Communications and
Recommended Texts ) ) Yes
Networking (5th ed.). McGraw-Hill.
Websites
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gs=d114 | Threshold voltage effects, body effect, Drain-induced barrier lowering, short channel effect.
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Pass transistors, DC response, logic levels and noise margins.
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Material Covered

Week 1 | Cryptography (symmetric and asymmetric)

Week 2 | Firewalls; Intrusion Detection Systems; VPNs

Week 3 | common security threats (malware, phishing, denial-of-service attacks)

Week 4 | Cellular Networks (generations, architectures

Week'5 | Wireless LAN security (WPA2/3)

Week 6 | Mobile IP; Bluetooth

Week 7 Current trends in wireless communication

Week 8 Midterm Examination and Review: Assessment of the material covered in Weeks 1-7

Week 9 | Network Monitoring tools (SNMP, ping, traceroute)

Week 10 | QoS concepts

Week 11 | Bandwidth allocation, traffic shaping

Week 12 | Network performance metrics (latency, jitter, throughput)




Week 13

Network Access Control and Authentication

Week 14 | Secure Web Communication and Digital Certificates: HTTPS, TLS/SSL
Real-world network design scenarios, Emerging technologies (SDN, NFV, 10T), Future trends in

Week 15 )
networking

DAl e sl el

Material Covered

Week 1 Explore symmetric and asymmetric encryption concepts; demonstrate basic encryption and
decryption using educational cryptography tools.

Week 2 Configure standard and extended ACLs; implement firewall rules in a simulated network; test
permitted and denied traffic.

Week 3 Study malware, phishing, and denial-of-service threats; examine sample security alerts and
demonstrate basic intrusion detection concepts using safe, preconfigured examples.

Week 4 | Configure wireless access points and clients; implement WPA2/WPA3 where supported; test
wireless connectivity and examine secure configuration practices.

Week 5 | Study cellular network generations and architectures; examine mobile IP concepts; investigate
Bluetooth communication and pairing using available devices or demonstrations.

Week 6 | Explore VPN architecture and tunneling; configure a supported site-to-site VPN in a simulator
or a controlled virtual environment; verify secure connectivity.

Week 7 | Network configuration, security troubleshooting, wireless security analysis, and practical
exercises.

Week 8 Use ping, traceroute, and Wireshark; examine SNMP concepts and network device status;
identify connectivity problems and analyze packet captures.

Week 9 | Configure and examine QoS policies where supported; classify traffic and investigate
prioritization for voice, video, and data applications.

Week 10 | Investigate bandwidth allocation and traffic shaping; measure latency, jitter, throughput, and
packet loss using simulation or network measurement tools.
Design a network for a real-world scenario; explore Software-Defined Networking (SDN),

Week 11 | Network Functions Virtualization (NFV), and Internet of Things (10T) concepts using suitable
simulation tools.

Week 12 | Design, configure, secure, monitor, and evaluate a simulated network; apply suitable security

controls, monitoring tools, and performance analysis techniques; present the final project.
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Available in the
Text .
Library?
Required Texts Stallings, W. (2014). Network Security Essentials: Yes
Applications and Standards (5th ed.). Pearson
Donahue, G. A. (2011). Network Warrior (3rd ed.). O'Reilly
Recommended Texts . Yes
Media.
Websites
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’ Introduction to wireless communication systems: the concept of wireless communications and its
development, types of wireless communication systems, wireless communications applications.
Cellular network concept and design: principles of cellular networks, cell design and frequency
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distribution.
Cellular network concept and design (cont.): components of cellular networks, handoff between
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cells.
Traffic engineering in wireless networks: concepts of traffic in networks, traffic models and
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analysis.
£l 5 Traffic engineering in wireless networks (cont.): network capacity planning and
management.
gy 6 Path loss: definition of path loss, path loss models and their analysis.
Eouud 7 Path loss (cont.): the effect of path loss on network performance.
g=«Y18 | Test 1 (First half test)
Small-scale multipath propagation: the concept of multipath propagation, its effect on the
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communications signal, techniques to mitigate its impact.
gorud 10 Multiple access technologies: FDMA, TDMA, CDMA.
Esed 11 Multiple access technologies (cont.): comparison of multiple access technologies,

applications of multiple access techniques in wireless networks.




ED) Modern wireless systems: fourth generation (4G) and fifth generation (5G) cellular
networks, wireless local area networks (WLAN), satellite communications systems.

g=J13 | \WiFi, Bluetooth, ZigBee: working principles and applications.
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godl1 | The Z-Transform
Eoaudl 2 Inversion Method of Z-Transform
gsdI3 | Solution of Difference Equations
¢sYl4 | Analysis of LTI system in Z-Transform
15 The Fourier Series of Discrete -Time Periodic Signals (DTFS), Power Density Spectrum of
Cove Periodic Signals.
Sig The Fourier Series of Discrete -Time Periodic Signals (DTFS), Power Density Spectrum of
Core Periodic Signals.
gowd 7 | Mid-term Exam
The Discrete -Time Fourier Transform (DTFT) for Periodic Signals and its Convergence,
g9« 8 | Energy Density Spectrum of Periodic Signals.
Relationship of DTFT to Z-Transform, Theorems and Properties of DTFT, Symmetry
&9._44«:)” 9
Properties.
Frequency Domain Analysis of LTI Systems, Response to Complex exponential and
¢sY110 | Sinusoidal Signals, Steady-State and Transient Response, Response to a periodic Input
Signals.
Frequency Domain Analysis of LTI Systems, Response to Complex exponential and
gsV111 | Sinusoidal Signals, Steady-State and Transient Response, Response to a periodic Input
Signals.
9112 Frequency Response of LTI Systems, Computation of the Frequency Response Functions &
Core Geometric Interpretation of Poles and Zeros,
e The Discrete Fourier Transform (DFT), Frequency Domain and Sampling and Reconstruction
Cors of Discrete -Time Signals.
S The DFT as a Linear Transformation, Relationship of DFT to
o other Transforms(DFS, Z-Transform, and CTFS)
S Properties of DFT, Circular Convolution. Multiplication of Two DFTs and Circular
Cors Convolution, Use of the DFT in Linear Filtering.
g3\ | Preparatory week before the final Exam




U gadunll Slgal

Develop a program for computing z-transform and inverse Z-transform of a transfer

function in MATLAB. Partl

goud2 | Develop a program for computing z-transform and inverse Z-transform of a transfer

function in MATLAB. Part2

gauudl 3 Draw pole zero diagram for a function in z domain & display the frequency response of given z-

transform.

gl 4 Frequency response of a system from its z-transform using MATLAB

g9l 5 Cascade and Parallel operations of systems using z transform in MATLAB

gl 6 Frequency Analysis of Discrete Time Signals using MATLAB

Eouud 7 Computing Discrete Time Fourier Series in MATLAB

gl 8 Computing Discrete Time Fourier Transform in MATLAB

g9 | Mid-term Exam

g3¥110 | Computing Discrete Fourier Transform in MATLAB

g9¥111 | Computing circular shift and circular convolution in MATLAB

g3¥112 | Plot the magnitude and phase of the frequency response of the given digital filter using freqz

function.
u.ug)lﬁ\} (-Ja;m JJLAAA
Lmgiall CSI daSell § uzgs Jo
J. G. Proakis and D. G. Manolakis
Digllas)l jolasll Digital Signal Processing: Principles, Algorithms, and Y

Applications, 3rd Edition

Digital Signal Processing

System Analysis and Design, Second Edition
d>aall joladll Paulo S. R. Diniz, Eduardo A. B. da Silva, and Sergio L. Netto Y
Discrete-time Signal Processing, 3rd Edition
A. Oppenheim and R. Shaffer
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