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Ouestion t: nZ Vtark$uuesilon 1: tzz Maryq
A' lllustrate the main losses that occur in the magnetic core and the different methods to reduce

it.
[4 Marks ]t ,119i1lll-jf current in coil 1 and coil 2 shown in figure are 1 Amper,3 Rmplr i"rp".iiuirv

.Assume that the core has a constant relative permeal+ity =4000 .
o Galculate the self inductance of each coil
. Calculate the mutual inductance between the two coils
. The total inductance
o The Flux density in the air gap

C' Figure (2) shows the cross-sectional view of a cylindrical iron-clad solenoid magnet. The
tlTg::I:9:-.1j1"! 

js.reskicted by stops to-movethroush a timited range. The excitins coil
1,"^t,lt39l:!?,: "F 93Ii": a steady curent of 2.25A. ne riasnetit;s ;;;"iil;;;;"ild;
of the circuit is given below: 1O l\larkc
Flux, Wb 0.0010 0.00175 0.0023 0.0025 0.0026 0.00265
MMF. AT 60 120 210 300 390 510
' Calculate the magnetic field energy anO c
o The plunger is now allowed to move very slowly from g = 1 cm to g =0.2

v  " . &.r. . to the eiciting coil and the
meChaniCal outout When thc irnn narh ratr rnra^^^ ;^ -^-,^ - i-  routput. when the iron path reluctance is nqglected.

P{unser *ltoill*-
Figure (1) Figure (2)

Ouestion Z: fte NlarH
A' A-q9t steel ring has a circular cross-section of 3 cm in diameter and a mean circumference

of 80 cm. A 1 mm air-gap is cut out in the ring which is wound with a coil of 600 turns.r F.qtimate the current required to establish b ttux of 0.7s mwb in the air-gap.
: . if the exciting current is 2 A

Explain with.!he aid
methods of Photovoltaic systems . r z r*r*" rClassfy the different catogary sources of energy and mention the types for eacn catogary.

B .

ion data: R
Hlertml 200 400 600 800 1000 1200 14A0 1600 1 800 2020
B (Iesla) 0.1 0.32 0.6 0.9 1 .08 1 .18 1 .27 1 .32 4 A

t . 1

c.
[ 3 Marks ]



Ouestion 3:f10 Marksl
A. The_magnetic circuit of Figure (3) has dimensionsl As = 4 " 4 cm2, Lg = 0.06 crn, L6 = dQcm'The number of turns of the coil is 600 ,assume thL relatiu" p"m*ititii is 6000 for iron.calculate the folowinq when the flux density in the core is (1.2 rin st+t) r"lt". I s Marks]l. lnduced emf.

ll. Magnetic field energy .
lll. The root mean square value of the exciting current.t 

,:,i:*^T:*i:1:".:.f,9::lill_ :lo*,n in fiiure rtl . ry the masnitude of torquewhen the maximum ftux density in the air gap 
-is 

timiied 6ffi"-;r;;;;il'il" rotor is 50
[ 5 Marks]g is 2mm and axial length h =10 mm.

Axbi lerrqth
__(ffi,*t to p.ap6r)sh__,__

FTGURE (3)
FTGURE (4)
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Ouestion +:tZO tVlarg
A. Two coils have self- and mutual-inductances of the configuration shown in figure (5)
I rhe current 11 is maintai#i;liillf:i;i Sl ,i'.1-y! & tn" ,".ri,nicar work donewhen x increases from 0 to 0.5 m.What is the direction ofifrForce OeveropeO
| | .Dur ing themovement inpar t ( | ) , " "@p| iedbysourceSsupp|y ing |1and l2

lll' calculate the averaqe f-orce il@rr*lg ior ,r'. two coils are connected in seriesacross a voltage source of 100 cos314t t10 Marksl

B' Figure (6) shows the cross-sectional view of a cylindrical plunger magnet. The position of theplunger when the coil is unexcited is indicated Uy tfre linear dimension D. Assume the iron tobe infinitely permeable. Dgrive an expre : [10 Marks]l. The force in terms of the data shown orr tfre figure.
l l. The coil voltage

I

FTGURE (5)
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