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- Important _No_tc i 1. On completing ybur ans-ww,,,, eom

2. Any revealing qt’ identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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Thlrd Semester B.E. Degree Exammatlon, June/July 2(}15

~ Field Theory : LT L
s h o - e M. Marks:l(}g% .
Note dnswer FIVE Sfull questiom;, selecting o &M
at least TWO questions from each part. Q .
‘ PART _ A Soie ‘ p,;g’ '

State and prove Gauss law. , A *‘(04 Marks)
Find the Volume charge density at (4m,45.60°). If the electnc flux densﬁy is given by,

D (r ar+ sin© ae+ sm0c05¢a¢) C/m’. (86 Marks)
: 101 ; : A :
Given D L ar m cylindrical co-ordinates, evaluate both sides ‘of the divergence theorem
o ‘Wj
for the volume enclosed by the cylinder withr=2m, z =J0‘ft}‘_§10 m. (10 Marks)
With usual nétations, prove point form of conhnulty e(;uatxon V- Py : (05 Marks)

Find the amount of enercy requlred to move a- 6 coulomb of point charge from the origin to
PG, 1,-1) m in the ﬁeld E (2x ax 3y? ay+4az) V/m along the stralght line path, x = -3z,
Y oxh2Z (05 Marks)
A parallel plate capacntor 1s ﬁheo with a dielectric of 0.03 power factor and €, =10. The
plates have an area of 250 mm’ and the distance between them is 10 mm. If 5000 V (rms) at

1 MHz is applied to the capacnor ﬁnd the power dissipated as heat. (10 Marks)
: : : et : 2cos ¢ o
Find V and the volume charge density in free space, if V = at P(0.5, 45° 60°).
f e - el F
] 3 : : 07 Marks)
Find the electric field at P(3, 1, 2) for the field of two radlal conductmg planes V=50 V at
¢=10°and V=20 Vat¢= 30" = ! (08 Marks)
- State and‘{g;ove uniqueness theorem. (05 Marks)
8 :
State and prove Ampere’s law (04 Marks)

Calculate the magnetic field intensity at pomt P due to 10 A current flowing in the
anticlockwise dlrectlon in the metallic block shown in Fi ig. Q4 (b) : (06 Marks)
8 LS

Verify stokes theoreni for a field ﬁaving ﬁ: 2p2(1:+1)sin¢e’1\¢_,_ for the portion of_.e

cylindrical surface defined by p =2, % <o< g 1<t<1.5 and for its perimeter.
' : (10 Marks)
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s PART -B g
a. What is Lorentz force equation? (02 Marks)
b. A square loop carrying 2 mA current is placed in the field of an infinite element carrying
current of 15 A as shown inFig. Q5 (b). Find the force exerted on the loop. . (08 Marks)
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0, in which there is a

surface current K- 7(}0a7 A/m. In region 2 for X > 0, ﬁnd 1) Hv i) !Bli 1i1) lBZi

Fig. Q5 (b) A
¢c. Two homooeneous linear, isotropic material have interface at X

1|*‘»

V) o V) ap If H, = (1502, 400a,+2502,)A /nt. (10 Marks) g,
W .
a. State Maxwell’s equations for a good conductor dfor perfect dielectrics. . (08 Marks)
b. Define phase velocity, wavelength and propggwn constant. (06 Marks)
C. A uniform plane wave tm\'elmo in+z duecnon in air has H = 20;}'A/m the frequency of the
signal is —x 10°Hz. Find %, T and E . (06 Marks)
T s,

a. Denve the expression for a, B, y and V for low loss dielectric. (06 Marks)

For a uniform plane waye; E, = 10. gel-ixsznao® t)\/’/ m.F md

1) The direction of P@agatwn
ii) Phase constangf~
1i1) Expressxon fo?’l—f : : {05 Marks)

¢. A material -is characterized by € =2.5, p, =1 and 6 = 4x10°0U/m at f = 1 MHz.

- Determine the value of the loss tangent, attenuation constant and phase constant. (09 Marks)

Write an explanatory notes on: .
a. Standing wave ratio. v : : (08 Marks)
b. Poynfting vector. . (12 Marks)
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