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J Attempt A OR B ’
‘ A: Two power stations A and B operate in parallel. They are inter-connected by a short
H | transmission line. The station capacities are 100MW and 200MW respectively. The | ‘
 gencrators at A and B have speed regulation R= 3% and 2% respectively. Calculate the r {

output of each station and the load on the interconnector if: |
' | (a) Theload on each station is 125MW, ’

l 01 | (b) The loads on respective bus bars are 60MW and 190MW and ’ e ’
| | (c) The load is 150MW at the station A bus bar only. |
-‘ (@For the two area power system shown in figure(1), the load increased by 10MW in ‘ “
“ “area A; determine (a) the change in frequency (b) change in tie line power flow (c) ACE | |
'| | in each area? | “
o] e B
” ‘ Attempt A OR B 1 |‘
| \ :
| ' A: Consider two steam power plants operating with incremental production costs |
| | C, = (0.08P, +16) $/Mwhy |
| Cy = (0.08P, + 12) $/Mwhr I
I Given the loss coefticients By =0.001 per MW. B,, =~ 0.0024 per MW. Find the economic | ||
“ ! schedule of generation?  — - | e u
| Qz 2% |
I ' B: The following incremental costs pertain to a 2 plant system., | |
G =003Ps 14 $/MWhr g0 | |
f i C;g: ().04132 + 10 $/MWhI' |I‘
| Theloss coefficient are B1y =0.001, Bz2= Bz = 0. If A for the system is 30 compute the !
‘ -7 | required generation at the 2 plants and the loss in the system? J A]
H - | A synchronous motor is rcceivi_ng‘fﬂ’gﬁg.}lgﬂpwcr that is capable of receiving from an | 250

I Q3 " infinite bus. If the load is doubled. determine the max. value of the load anole i “
I = C——k —— ,

i

“ l A g)'llﬁhl?)ﬁ()ll-:; gcnudlm is fc,e_d_mg_.?—SbLMV\Tm a lzlrg;: 50 1z nr.q;\;()_rk. ()EZL;;_I_'- a d_(_)_'gt_l}l;cr cireuit f - ;’
| @ )| transmission line. The maximum stcz;giy state @ci}l&m be transmitted over the line | ’
]1 ‘ with both circuits in operation is SO0 MW and is 350'MW with any one of the circuits. [fA | 259, |
h Q4 | three-phase fault occurring (as shown in fig. 2) at the network-end of one of the lines: ‘

H caleulate the critical clearing angle?

R . B
|[ N - Good Luck & All the best ‘
" Head of Dep.: ................ Lecturer; ... i
l

\
| Name: Dr. Nisreen K0 ) € o il Name: Dhrgham M.
& _ -
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"L Attached Figures and Notes ”’

| oY |
| @ N ‘@ |
| | | |

at | Pu= Pi= 1000MW Pu= Pi= 10000MW
| R= 0. 015 rad per sec/MW R=0. 0015 rad per sec/MW ,
| Fig. (1) |
[ i
S ~ o ]
3¢ faull |
|E]=1.05 i |V|=1.0 |
] H=4! ) E A |
Q4 | o | - ’
} j0.15 h /0,2 ‘
}

~ FIG (2)
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(( Answer All Questions ))

Q1/ Answer the following : ( 10 Marks)
A- State the types of distribution system configurations ( with draw) .
B- State the types of distribution in large buildings ( with draw ).

Q2 / Answer the following: ( 10 Marks )
A- State the control method for the amount of power factor correction capacitor.

B- Find the size of the capacitor bank that required to improve the p.f. from 0.8 to 0.9 ,
and find the reduction in transformer losses after the correction for a system of 500 KW
and a transformer 630 kVA .

Q 3/ for the system shown in Fig.(1) , select the suitable transformers and calculate the total
annual losses.( use the tables ) ( 10 Marks )

11kv 04 kv

I Fig. (1)
TN 'S)
t S(kvA) 4 P (kW)
400 - 1000
A B
T 30
200 200 T
100 + 50 + '
6 18 24 8 16 24 hr
Q4 / Answer two only from the following: ( 10 Marks )

A- Draw the diagram of main and emergency generator for smaller size case.

B- State the advantages of the neutral grounding system.
C- Draw the configuration of version -3 of (132 /33 /11) kV substation ( with details ).
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QS5/ Select the suitable cable size for 3-phase,380volt, three induction motors have following
ratings( 50, 40, 25 ) kW, the distance between the motors and the supply is 40m, efficiency
(0.9), and the p.f. is (0.85 ) ,( voltage drop must not be exceed 5%). ( use the tables)

Q 6/ Find the number, location and mounting height of 40 W fluorescent tube of 60 Im/W,
that required to illuminate a laboratory of the following specifications :Dimensions(30x12)
m with a height of 5m , required illumination 190 /ux, working plane is 0.8m above the
floor, the fitting are fixed at 0.4 below the ceiling , UF = 0.7, and the location is clean and
has a good maintenance ( use twin tube on each fitting). ( 10 Marks )

Table (1) Oil — immersed power distribution transformer ( 11 /0.4 ) kV.

Rated Power Losses (W) Fuse Size (Amp.)
kVA No Load | On Load H.V. Side L.V. Side
315 780 3850 40 500

400 9300 4600 40 630

500 1100 5500 63 800

630 1300 6500 63 1000

Table (2) Stranded copper conductor , in ducts , PVC oversheathed cables.

Area of Conductor Two Core Three and Four Core

Current | Voltage Drop | Current | Voltage Drop

mm’ Rating | mv/amp /m Rating | mv/amp/m
Amp. Amp.

50 180 0.94 150 0.82

70 220 0.66 185 0.57

95 265 0.49 225 0.42

120 300 0.4 255 0.35

150 340 0.34 285 0.29

Good Luck & All The Beast
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Note: Answer . Fouxr. questions. 3

Q.1:A.numirise the faults which may ocuure on an alternator ,Explain

one of them 7
B.A%0 -MVA (‘{'ﬂ,ﬁb) ,122/3% KV solidly earthed / delta -connec-
ted transformer protected by circulating current equilment, is
supplied on the %3KVside .If the H.V C.T has a primary current
rating of 150A, calculate the necessary C.T ratio for use with
relay rated at 1A,If an earth fault of loooA occure on one line
terminal of 1%2 KV winding (within the protected zone ).
Determine the currents in each part of each pilot wire and in
the relays coils ,assuming no in-feed from the 123 KV system.

(15 marks)

~ Q.2:A.Which kind of protectlon which used in case of stéfor winding

fault for an alternator .
B.The 50 MVA Transformer shown in fig. below:

looo/5 4 - 500/5

‘_h‘! ol e LT T T ;

o Efj |

(-4 ‘*_;',_'v.. }

o

b fi -~ ,‘,__,.,__.___,1

V ] e /

5OMVA . '—-"-"-'-"—""-_1 i:.";.:..c-:.-"‘:j:f"‘_:",'_?.‘.

looo/5 i S s

32KV S00/5 SF

may be called uvvon to operabe at 25/% over lcad .the transfcrmer
C.B is equiped with 1000/5 C.Tys ,the feeder C.B with 500/5 C.T ,
the feeder relays are set at 125% and a TMS =o0.4 ,use the time PSHM
characteristics given below ,and a discrimination Mzrgin of 0.5 sec.
for athree phase fault current of 4000A at F ,Find

a) the operating time of the feeder relay

b)the minimum setting of the transformer reiay ,and
c)the TMS of the transformer relay

) “ T 1 £ At SO B T o a0 feaes o onintd
Time | 2.2 ] 2.5 {2.8] 3.5| 4| 5|8 {10 |

| sec. | Jd — N O S VU RN
i : 3 i i

! PSM | 20 115 |lo | 6.4 51 #7] 3.2 2.5 |

(15 marks)
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B.An 11.8Kv Busbar is fed from three synchronous generators
having the following ratings and reactances 20 MVA X 0.8 53850
GoliVA X 0.1 pou , 20 MVA X 0.09 p.u . Glculate the fault
current and MVA .If athree phase symmetrical fault occurs on the
Bus bars ,resistance may be neglected . the voltage base will
be taken as 11.8Kv and the VA base as 6oNMVA .

Ge%:A.Fusing current depends upon

(15 marks)

Q.4:A.In which purpose the Buchhlos relay is provided ,Explain it is
operation
B.4. ater connected 5-phase 1oMVA 6.6 Kv alternator has a per -
phese reactance of lo% it is protected by Merz Price circulatin;
current principle which is set to operate for fault currents not
less than 1754 .Calcuiate the value of earthing resistence to be
provided in <rder to ensure that only lo% of the alternator
winding remeins unprotected ?.

(15 marks)

L

Q5.A. How many types of structure used in induction reiavw yEXplain
the pole shaded with drawing and vector diagram ?

B.For the following system : ‘ ®
1A A
l — - ; Loy |
11 _ ]
CT ratio 4oo/5 ‘ 200/5

If (A) 6000 | - Hooo

It required to provide time current grading .Suggest proper relay
setting and TMS ?

- -»_..._—- o

PSM |1 41.5 1 2|3 i4 15 & 7 |8 lo .10 ?20“ |

10“6249453‘755’5)329285
i o

I e s a2 S e .....L- e I..-__. .»J.... A AR

i

I sec

e et §
'
H

i
.

(15 marks)

with best wishesg

aidaie
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UNIVERSITY OF DIAYLA b\
COLLEGE OF ENGINEERING / POWER & MACHINE ELECTRICAL ENG.
POWER SYSTEM ANALYSIS /ATH STAGE /EXAMINER: L. .T. ALBAHRANI
RESET EXAMINATION 2012 TIME: 3 HOURS

Choose only four from the following questions under condition, Q1 must be

found with the questions choice.
Q1) Figure -1- shown part of electrical power network, where the loads were supplied from
(south Baghdad) thermal power plant with four units each 250 MVA and (north Baghdad)
gas power plant with two units each 125 MVA through transmission lines and group of step
down transformers. Answer the following questions.

1- Draw an impedance diagram for the network.

2- Determine the P.U current flow in the loads.
Note: all calculations must be with MVA base 100, base voltage 15kV on the generation
side.

SOUTH BACHDAD NORTH BAGHDAD
THERMAL POWER GAS POWER PLANI
PLANT
cach T.L cuch T.L
148 Q) JarL)
l ] 132KV 13260
-~ o "_I T
\){ ISSDVA L} 35.5DMVA § }35.5 MV AR 35.5MVA
/0 paa N 0.0 pou " Ad0tpaa N J00 pou
. 7 1KY

C.E normally clesed

1LOAD 1LOAD

20 MW 0 VW
10 MVAR 20 VIV AR
lupping power factor lagginge povwer factos
cach gencrator ) o i, P cach gencrator - Y
250 MV A Gy (6 (G (5 125 M1V A Fe (G
LIV oLk AS opd Al LY (._/ /
J0.2 pu [ 1 T J0.15 p.u
- o N =
cach transformer x»;:; gjﬁ Er:).c T cach transformer &‘}2 Q;Q
IS0 MV A Sev R 5 R 125 MV A A
JO.I5 p.u i JO.I pou
1
|
132kN L 132K
SOUTH BAGHDAD THERMAL NORTH BAGHDAD CAS POWER
POWER PILANT PLANT

Figure 1.single line diagram for electrical power network

1
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Q2) Figure -2- shown simple power system network. By using one iteration GAUSS

SEIDEL METHOD to determine :-

1- Matrix admittance form.
2- P.U Line voltage on bus No.2 , bus No.3 and bus No.4 u b(

3- P.U active and reactive power flow from G1.

Where System data are given:-

Bus 1 - G1: Reference bus — V1=1.05, 81=0

Bus 2 — load bus bar : P2=0.5 pu unity power factor

Bus 3 - generator bus : V3=1.02p.u

Bus 4 — load bus bar : P4= 0.5 p.u, Q4= 0.1 p.u lag power factor
Z12=j0.5 p.u, Z23=j1.0 p.u, Z34=j1.0 p.u, Z41=30.5 p.u

All data at the 100MVA base and initial value 1with zero angle.

1 2
Z12
741 7.23
! |
Z.34
4 3
e Figure=2-single line dingram for simple {

power system network

Q3) In the system shown in figure 3. Three phase synchronous generator operate at 1500
r.p.m counter clockwise. When fault occur (single line to ground) on phase a. Answer the

following questions.
1- Derive from the first principles fault current.

2- Phase voltages during fault.
In - Va
i
Za N
N %
" ’
“Ze  Zb . Ib Vb
(':' lc " VC
= Figure-3- synchronous gencrator
diagram

2




“Q4) The ratings of the components of the three phases system represented by single line
diagram are shown in figure 3-, where base MVA is 50, base voltage is 22 kV on the
generator side. Calculate the value of (X) required putting the current in the three phases
symmetrical short circuit at point F is 3000 A. System data are given:-

G1: 30 MVA, 20kV, X”=J3%
G2: 30 MVA, 20kV, X"=13% H ’.U( — U
G3:30 MVA, 20kV, X"=J3%
T1: 20 MVA, 20/33kV, X"=J6%
T2: 20 MVA, 20/33kV, X"=J6%
T3:20 MVA, 20/33 kV, X=J6%
T4:20 MVA, 33/132kV, X"=J10%
T5:20 MVA, 132/11kV, X7=J10%
LINE: X=]29Q)
G G2 G3)
TN TN P
<X *.-\_x: 4 X I3
S 4 M Mo s S
—e
) 2 )
*) x *) x -‘) ~x

T
?:5T4
Nl

I_LINNK
TN
—)TS
&)
r
S 5
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Q5) In the system shown in the figure -5-. 132 kV bus bar has connected to it some local
generation, a 132kV grid interconnection with fault level of 2000 MVA and 132kV feeders
which supply a static load and dynamic loads through step down transformer. The each
feeders has rated of 50 MVA and reactance of jO.! p.u. By using bus impedence matrix

method,use 100 MV A base on the generator side. Determine:

1- The fault level at bus bar A, B and C.
2- The current distribution in the network due to the fault (during fault) ,when 3 ph short

cct occur at bus bar C.

3- Voltage at buses A, B and C (during fault).
4- State any assumption mode.

U -UY -y

B
i o LINE1 | static load
G '\/ \‘ \,“““— £ 7 M1
) 1 N
LINE 2 T2 B
w2
dynamic
Figure-5- single line diagram loads
GRID
POWER
SYSTEM
System data are given:-
G: 100 MVA, 11KV, X”=J10%
T1: 100 MVA, 11/132 kV, X7=J10%
T2: 100 MVA, 132/11 kV, X7=J10%
LINE1: S50MVA, X”=J10%
LINE2: S0MVA, X?=J10%
MOTOR 1: 25 MVA, X?=J20%
MOTOR 2: 25 MVA, X"=J20%
GRID POWER SYSTEM: MVAF=2000
STATIC LOAD: 57 MVA, 10kV, power factor=0.6 lag.
Recommendation and Instructions
I- Read all questions carefully and then answer
2- Check the numbers before use the personal calculator.
3- Use pencil to write and not use pen. \\

4- Depend the clear line when you write

5. Use three characters after integer number . example : 1.234

6- Finally , Good luck with best hap.

i

—




University of Diyala. Final Year Exam. Subject: A.C. M achiness |
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Q1: A) What are methods for speed control of induction motors on rotor side? Explain with
sketch two of these methods. (6 Marks)

B) The star connected rotor of an induction motor has a standstill impedance of (0.4 + j4)
ohm per phase and the rheostat impedance per phase is (6+j2) ohm. The motor has an
induced e.m.f. of 80 V between slip rings at standstill when connected to its normal
supply voltage. Find rotor current: (6 Marks)
a) At standstill with the rheostat in the circuit.

b) When the slip rings are short circuited and the motor is running with a slip of 3%.

Q2: An induction motor is running at 75% of the synchronous speed with a useful output of
41.5 kW and the mechanical losses total 1.5 kW and the stator losses total 3.5 kW.

Estimate: (12 Marks)
a) The rotor Cu loss. b) Power input to the rotor.
¢) The line current. d) The efficiency is the motor working

Q3: A) What are the conditions must be satisfied for synchronization of alternators? How that
indicates these conditions are satisfied? (6 Marks)

B) A 3 phase, star connected alternator has an open circuit line voltage of 6600 V. The
armature resistance and synchronous reactance are 0.6 Q and 6 Q per phase
respectively. Find the terminal voltage and voltage regulation if load current is 160 A at
0.9 leading. (6 Marks)

Q4: A IMVA, 11kV, 3 phase, star connected alternator has following O.C.C. test data:
Field current (A): 50 110 140 180
Line voltage (kV): 7 12.5 13.75 15

The short circuit test yielded full load current at a field current of 40 A. The armature
resistance 1s 0.6 € per phase. Find the regulation at half full load at 0.8 lagging by using
synchronous impedance method. (12 Marks)

&
-~




S —S

'Q5: A) What are applications of synchronous motor? Explain briefly. (6 Marks)

B) A 2200-V, 3 phase, star connected synchronous motor has a resistance of 0.6 Q)
and a synchronous reactance of 6 Q. Find the generated e.m.f. and the angular
retardation of the motor when the input is 200 kW at: (6 Marks)
a) Power factor unity b) Power factor 0.8 leading.

Q6: A 3 phase, star connected synchronous motor takes 48 kW at 693 V, the power factor
being 0.7 lagging. The induced e.m.f. is increased by 25%, the power taken remaining the
same. Find the armature current and the power factor. The machine has a synchronous
reactance of 2 € per phase and negligible resistance. (12 Marks)

=

Good Luck M.Sc.: Gh. A. Salman
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Answer six questions only: é

Q1/A/ Define three only :

Processes, systems, disturbance ,feedback ,delay time.

Q1/B/make a comparison between closed-loop systems and open loop systems.(10marks)
Q2/Design a circuit that can be used as a lag or lead network; with sign inverter? (10marks)

Q3/Obtain the transfer function of the mechanical system shown in fig -1-

And draw its equivalent electrical circuit ?  (10marks)

l X1
o Tl
Fig-1-
b, Xo
K, y

Q4/0btain the transfer function Y(S)/X(S) of the system shown in fig-2- ? (10marks)

b, bsy




4 ¢

Q5/ Determine the range of K for stability to system having the closed loop
transfer function shown below ? (10marks)

C(S)_ K
RI(S) S(5Z+5+1){5+2)+K

Q6/For the system shown in fig-3- design a lead compensator such that the
dominate closed —loop poles are located at S=-1 % j1 ? (10marks)

G (S)

Fig-3-

Q7/Sketch the root —locus plot of the system shown in fig-4- and locate the

closed —loop poles, and draw the response for a unit step input ? (10marks)

R(S)

(s+1)
s(s—3)
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University of Daiyala Final Year Exam Subject: Measurement
College of Engineering 2011-2012 Class: 3™
Department of Electrical second Attempt Date: 5\9\2012
And Power machines

Answer all question 5

Q4
(A) Explain the Cathode Ray Tube (CRT)

(B) Explain the Vertical and Horizontal Deflection System

(C) Explain the Curve Fitting and Approximation by Least Square Approximations
Method

(D)Explain the Transducers classified according to their application, method of
energy conversion, nature of output signal.

Q5

(A) Defied all items
1-Oscilloscope  2-Transducers  3-- Delay Line  4-Errors 5-Force summing
devices

(B) Draw and Explain Hay s bridge for coils with large phase angle

Note all the questions have same mark (20 marks).
Good luck

AM. AL-AZZAWI






Q3) A steady current of 580 pA flow through the parallel plane electrodes when d=0.5 ‘cm
and 9.5 kV is applied. The gap distance is doubled and the electric field (and hence the
townsend’s first ionization coefficient) is kept the same. By ignoring the secondary
ionization process and assuming that the external current injected at the cathode is 25 pA.

b it 3

find the values of the following:-

1- Townsend’s first ionization coefficient.
2- The applied voltage
3- The current

Q4) In the circuit shown in the Figure 2. Observed low effeciency circuit . Derive from the
first principles the output voltage.

Cl

- R1
4 i f\/) ()———E
G

R2 ——

figure 2- Impulse circuit diagram-design circuit

Q5) Correct the under line following questions.

|- Insulators must be often survive reliably under high electrical stress for long periods of
time.

2- Sparkover is breakdown in material between electrodes in a gas or solid material.

3- The main purpose for study high voltage engineering is transmitted electrical energy
in high voltages to reduce losses.

4- Tt is measured the output voltage by high voltage COCKROFT-WALTEN multipler
DC circuit 4 stage is 792 kV, where input voltage to the circuit is 99 kV , rms, AC
source.

5- Rise time is the time taken by impulse reach to 10% of the peak value.

6- At constant temperature in a uniform field the sparking potential of gas material
depends only upon applied voltage and type of gas.

7- 1If an overhead line has a surge impedance of 400€, the surge impedance loading is
100MW when the transmission line voltage is 132 kV.
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HIGH YOLTAGE ENGINEERING /3" STAGE /EXAMINER: L .T. ALBAHRANI
RESET EXAMINATION 2012/ Answer 4 questions: Time 3 hours

Q1) In the circuit shown in Figure 1 observed high voltage generation circuit. Determine
1- The output voltage V(o).
2- The current flow in the resistor and capacitor.
3- The efficiency of the circuit.
NOTE: - ideal diodes- neglect voltage drop

1:450 !;1 V(o)
220V 3¢
50 hz N
sourc Q § - (

3 C

1:450 )

Figure 1 high voltage generation circuit

Q2) For an electronegative gas show that the townsend criterion for breakdown is given by:
a (o-n)d
— e -
o-m

Prove from the first principles and state conditions to obtain

Y 11=1

N <
1+7Y

O =
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University of Diyala Finai Exam.2 Subject: Power Electronics
College of Engineering 2011 -2012 Time:3 hours
Department of Electrical power 3.4 ™ stages Date: sept., ,2012

Department of Electronic

L

Answer only four Questions
Q1 /A / Draw the circuit and wave forms for full-wave rectifier of center tapped
transformer with resistive load.(5 marks)
B/

The rectifier shown in figure has a purely resistive load of .
Determine,

(a) the efficiency

(b) the form factor

(¢) the ripple factor

(d) the transformer utilization factor

(¢) the peak inverse voltage (PIV) of diode D,
() the CF of the input current (20 marks)

l N l
is D,

OF
N .

Vp vg =V, sinwt R3S \[!

S RO | .=

{a) Cwrcuit diagram

Q2/A/ Discuss protection of the thyristor during turn on and turn off, (10 marks)
B/ A Thyristor with a steady state power loss of 30W has a junction to heat sink
thermal resistance of 0.7°¢/w. Determine the maximum value of Thermal Resistance
the heat sink can have if the ambient temperature is 40°C and junction temperature is
limited to 125°C. (1 5marks)

Q3 /A/Discuss the switching time of the MOSFT (5 marks)

B/ A three phase star rectifier has purely resistive load R ohms. Determine:
a)Effiency. b) Form factor. ¢) Ripple factor. d) TUF. ¢) PIV for cach diode. 1) | peak
through the diode il 4. =30 A at V 4.=140 V. (20 marks)

Q4/A/ Draw the three phase / single phase cycloconverter circuit. (5 marks) |

B/ A pair of parallel thyristors connected in opposite to control a resistive load =7 Q.
ton=2.5 ms, Vs= 350 sin 315t. Calculate Vo rms, power dissipated in the load. (20

marks)
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Q5/A/ What is DC chopper? List a few industrial applications of DC chopper.( 5
marks)

B/ A Single Phase Bridge Inverter R=2.4Q and dc input Vs is = 48V .Determine the :
a) rms output voltage at the fundamental frequency.V1.
b) output power Po.

¢) average and peak currents ol cach transistor.

d) peak reverse blocking voltage of each transistor, VB.
¢) total harmonic distortion THD.

f) distortion factor DF.

¢) harmonic factor and distortion factor of lowest-order harmonic. (20 marks)

S
nsvﬂ-]—‘ _]d} J@! ‘

Good Luck
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University of Daiyala Final Year Exam Subject: Electromagnetic

College of Engineerng 2011 -2012 Fields

Department of Electrical Second Attempt Class : 2" year
And Power Machines - Date : , .

Q1:a) Express the field D = ( x* + y2 )" (xa, + yay ) in cylindrical components and
cylindrical variables . ( 10 MARKS )

b) Describe the surfaces defined by the equation : ( 10 MARKS )
l-r.ax=2,wherer=(x,y,z)
2- r a, =2,where r ax=(0,z,-y)

Q2: Volume charge density is located in free space as p, =2 """ nC/m? for
0<r<1mm,and p,=0 elsewhere. (20 MARKS )

a) Find the total charge enclosed by the spherical surface r =1 mm .
b) By using Gauss's law, calculate the value of D, on the surface r = | mm.

Q3: Let E=400a,—300a,+500a, inthe neighborhood of point P (6,2,-3). Find
the incremental work done in moving a 4-C charge a distance of 1 mm in the direction
specified by : (20 MARKS )

a) ay t+ay,+a, b) -2a, + 3a, —a,

Q4) Given the current density J =-10* [Sin (2x) e®a, +Cos (2x) e'zyay] kA/m? (20 MARKS )
a) Find the total current crossing the plane y =1 in the a, direction in the region
0<x<1,0<z<2,

b) Find the total current leaving the region 0 <x,x>1,2<z<3 by integrating J.dS over
the surface of the cube.

Q5:  Find the current in the circular wire , if the current density is J=15(1-e"'"")a, A/m? .

The radius of the wire is 2mm . ( 10 MARKS ) _
b) Given J=10’ sin 6 a, A/m® in spherical coordinates, find the current crossing the
spherical shell r=0.02 m. (10 MARKS ) ~

Q6: A total charge of ( 40/3) nC is uniformly distributed around a circular ring of radius
2m . Find the potential at a point on the axis 5m from the plane of the ring. Compare with
the result where all the charge is at the origin in the form of a point charge . (20 MARKS)

WITH MY BEST WISHES
M. Q. AL-BASSAM
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Note:-Answer for questions only

T

A- w.p. to find the average value of rectifier voltage (Vay) where:
Vp=16.26v, f=120Hz, R;=22e3Q, C=5e-6.
1 ;
V., = Vp(l - 2R, C) (Using C++ language). 25%
Q1 )
B- If g(x,y)=x+y” find (Using Matlab language).
(1) The value of g at the point (1, 2).
(2)The value of g at the point (1, 3) and (2, 4).
A- Find the function y defined through:
x*+4x+4 for —-2<x<-1
y=40.16x* -0.48x  for -1<x<1.5
0 therwi
el . (Use C++ language)
B- Write a script file to define a (3x3) matrix A with elements from 1 to 9 then find the
requirements below depending on your entry from 1 to 4: (Use Matlab language) 25%
Q2 24
1-The transpose of matrix A.
C.
2-The determinate of matrix A. .
~
3-The inverse of matrix A.
4-The sum of the main diagonal of matrix A.
A- w.p. to compute and print the distance between two point (xL,yl) and (x2,y2) in
Cartesian coordinates where:
0,
Q3 25%
Distance = \/ (1= x2) +(y1- y2) . (use C++ language)




