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The total mark of this exam this: 60

This exam paper consists of 2 pages

Question1: o B | ~ [10M]
State whether the following sentences are true (¥) or false (%):

1- Vector scaling refers to the change in magnitude of a vector but scaling cannot change the direction

(other than flipping). e 8y ( )
2- The force between two-point charges Qi and Qzis dlrectly proportional to the square of the distance R
between them. ( K)
3- Electrow fields are produced by static charge distribution. W)
4- The electrostatic Field is tlme invariant Field. (\/ )

5- A vector field A is said to  be irrotational if the dn%rgence of the vector is zero. ( X )
6- Solenoidal fields have zero divergence. (,/ )
7 An infinite sheet of charge in the xz-plane has electric field in y.E in the¥ direction. CA )
8- The electric field intensity E of an infinite liney charge is Y)argﬁ%?to the 1me charge (X)
9. The electric field intensity E at point p due to an infinite charged sheet is ﬂ(lggggge_m of the distance

between the sheet and point p. 9 ( )

10- The electric flux density D is @gl_of the medium permittivity & (X))
D e

Question 2: "‘WP- Anis [5M]

Chose the right answer:

1- Two vectors are identical (equal) if:
(a) The two vectors have the same direction.

(b) They have the same magnitude.

They have the same magnitude and direction.
2- The unit vector:
(a) Has magnitude 1 and is a scalar.

(b) Has magnitude 1 and is a vector.

As in (b) but also must be in the direction of a given vector.
3- If two vectors have identical unit vectors:
(a) The two vectors are identical.

he two vectors are parallel but not necessarily of the same magnitudes.
&Y The two vectors are parallel but can point in opposite directions.

4- Which of the following statements are correct?
(a) The vector product of two perpendicular vectors is zero.

he scalar product of two perpendicular vectors is zero.
) The scalar product of two parallel vectors is zero.
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5- Two vectors are perpendicular to each other if :
(a) Their vector product is zero.
(b) Their unit vectors are identical.

\@Their scalar product is zero.

Question 3: | [25 M]

i. Given the vector function E = (y — ¢;2)8y + (c2x — 22)@, + (c3y + 2)@,

Determine constants ¢y, ¢, ¢3 If E is conservative.

ii. Transform the vector A = 3d, + 4d, + 5a, at point (3,4.5) into spherical coordinates.

iii. Check the divergence theorem for the vector field

F = r?sin(0)a, + 4r?cos(0)a, .using the volume of the i‘ice-cream
cone” shown in Figure (the top surface is spherical, with radius R and
centered at the origin).

iv. A vector field is given by G = 15r ay . 2
Verify Stoke’s theorem for a segment of a spherical surface defined by :

r=5m0<6<25,0<¢<2n

Question 4:
cos(0)

r2

i IfVv= V,Find E and p,.

ii. IfD= riz a, — r3psin(8)a, C/m? for a sphere of radius a. What is Q in the sphere?

7.5%10°

iii. IfH=
of a cylinder defined by p = 2,% <¢< 12‘_’0 £z£3,
Then find the total flux for the closed surface of the whole cylinder.
Use¥ = [B.dS,pn, = 4+ 1077H/m

=y COS (¢)a, A/m Find the magnetic flux crossing the surface
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