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a) Compute cylindrical and spherical coordinates for the :
point P(3,4,5). Also write the equations for differential Applying
length, differential surface, differential volume for (K3)
rectangular, cylindrical and spherical systems.
b) State and Explain coulombs law of force between N- Understanding -
1 point charges in vector form. 5 (K2) Co1
¢) FourlOnC positive charges are located in the Z=0 plane
at the corners of square 8cm on a side. A fifth 10nC %
positive charge is located at a point 8cm distance from Ap(ll){lg';ng
the other charges. Find the magnitude of total force on
this fifth charge for € = €.
a) Point charges of 20nc each are located at A(2,0,0), ]
- B(-2,0,0), C(0,2,0) & D(0,-2,0). Find the total force on AP(FI’<'§;“g
charge at Point A and also find electric field at'A.
b) The Three vertices of a triangle are located at A(6,-1,2), 5
, B(-2,3,-4) & C(-3,1,5). Determine i) RAB x RAC Ap(ll’g;“g
X ii) Area of Triangle '
ko ¢) Find electric flux density in RCS at point P(6,8,-10) due 5 co1
to
i) A point charge of 40mc at the origin Applying
ii) A uniform line charge of Pr=40pC/m on the z-axis & (K3)
iii) A uniform surface charge of density Ps=57.2uC/m?
on the plane x=12m
a) Derive an expression for electric field intensity due to Applying
infinite line charge. (K3)
b) Interpret Coulombs law to find the relation between
3 charges Q1 and Q2 such that force on. unit positive 5 : Col
charge at (-2,3,0) have (i) No x-component' (i))No y- Ap(;l)\l;;ng
component. Two point charges Q1 and Q2 are located at
(3,7,0)m and (4,0,0)m.




c) Find the total charge within each of the indicated

vo}um?ei' . l' | Applying
i) pv=p7z°sin(0.6¢) ; 0<p<0.1,0<¢p<m,2<z<4 (K3)
ii) Universe: py = e2"/r? ‘
a) Derive Gauss’s Law in integral form with its statement. Ap(ll’g;ng
p’z’ e
b) Given, D= cos@ga,. Find flux crossing ¢== Appishing
. 3 4 s (K3) Cc02
half plane defined by 0£p<3,2<2<4, '
c) Starting from Del Operator, Derive maxwell’s first Applying
equation. (K3)
Applying

a) State and Prove Divergence theorem. (K3)

b) Evaluate both sides of Gauss’s Divergence theorem for
e Applying

— -~‘\- 2 -, -
. D = 2xyz @, +3y z @, +‘.x a,,-1<x, ys z<+1 < (K3) CO?
c¢) Find divergence of :
D = (2xyz - y)a, + (x2z— 2xy)a, + x*ya, atP (2,3,-1) Ap([l)g;ng

<
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- L T, : _
a)  Derive an equation for F nergy expended in moving a point [ | Applying  coz
p \haq,c inan glulm lu.ld ' l’ (K3)
b)  Derive point form ol current wnlmuu) Lqunlmn ; A';‘:g;" co2 |

1 L — M.“ﬂ S ———— Waeosaa 5
¢) Given that J= 10p°Za -4 pcos’ ®a,mA/m’. Find total

. ; ’ W - . Applying co?

current  flowing  outward through circular band  p =3, (K3) -
0<P<2n, 2<Z<28

a) Find the Work done in carrying a 6C of charge from

A(1.8.5) o B(2.18.6). If E=-8.\')'t't,—4x:d,_+&: Vim Al:l”(';';ﬂz co?

L

along the path y = 3x+2, z = x+4
b) Determine total current & volume charge density if velocity |
is 2x10° m/s at z=0.1m. Given J = -10°2"* at Z direction in | 5 | Apolying |

0<p<20um. Also if charge density is -2000 C/m’ at Z = (K3) e
0.15m, obtain charge velocity at that point. _
¢) Derive for Line integral with respect to work done in P
: I Applying |,
different paths. « (K3)
3 a) State and Prove Poisson's and Laplace equation, ~'\l:ll’(|§)i"2 . coa
' b) Determine Capacitance of Two concentric spheres using | Applying |
L Laplace Equation. ' (K3) | cos
| ¢) Find V, E, Q and C for which Conducting spherical shells S | B
with radii a = 10cm & b = 20cm are maintained at a | | Applying
potential difference of 80V such that V=0 atr=b & V=80V | (K3) o
B at r = a, and relative permittivity = 3.5 l |
a) Determine £ at P(3,1,2) for the field of 2 Co-axial ’ e | )
4 _ g Applying co3
| Conducting Cylinders V=50V at p=2m .V--2()V at p=3m Ky ’
R i : Sl e L !
b) Find the incremental field strength at P2 due to the current ? T ]
element of 2xa, puAdm at P1, The coordinates of Pl and P2 § Applying )y

‘ 3

—— _tre (4,0,0) ) and (0,3,0) respectively. | (K) |
" ¢) Derive Biol-Savart Law and Ampere Circuital Law for \I’W DLOWeE
_ magnetic field with its statement, l Ky | €O |

r—




] 7 Ta . ¥ - 1 — ’: > ‘1{ - - ]
. a) Evaluate stokes theorem for 6xya, -3y a, . 2<x<5, ,\pp!y;},,g cbis
| | |<y<l, z=0. Let the positive direction of* ‘ds” be Z. (K3)
r 'l b) Defermine whether following equations satislies Laplace |
; cqtmuons | Applying |
i) V=2x" -3y +z P8 | (RY) co
' V=r'cos® + 0 .
] ¢) Find numerical values for V and P, atpoint P in frec space il ?.
: vz ‘ Applying | ¢y |
i)y V= " at P(1,2,3) i) 1" = 5p7cos2® at P(3,60°2 (K3) | ~,
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o)
i Builq force on a differential current element with s Applying (K3) CO4
equations
i Construct force between differential current elements s Applying (K3) b
with neat diagrams and equations
Derive Maxwell’s equations in static field Applying (K3) CO4
Build Poynting’s Theorem with its statement Applying (K3) CO5
- Derive General Wave equations in electric and . Applying (K3) CO5
magnetic field for freespace
OR
; Derive equations for Magnetic circuits with suitable k Applying (K3) o
diagram
Build magnetic boundary conditions with neat diagram 5 Applying (K3) CO4
Derive Maxwell’s equations in time varying field Applying (K3) CO4
Obtain the solution of wave equation for uniform plane Applying (K3)
. wave in freespace . s
10 | Build equations for skin depth and loss tangent 5 Applying (K3) COs
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