EE 207 Final Exam Thursday 5/6/2003

L. A vector of magnitude 10 points from the point (5, 57/4, 0) in cylindrical coordinates toward the origin. This vector
in Cartesian coordinates is:

(@) 5a,-5a, (b) -7.07a,-7.07a, (c) Sa,t+5a, (d) 7.07a,+7.07a, ' () 10a,+10a,
2. The volume of the parallelepiped whose edges are the vectors A, B, and C, is given by the magnitude of:
(a) A-(BxC)  (b) Ax (BxC) (©) Ax(B-C)  (d) Ax (B+C) (e) A- (B-C)

3. A charge distribution in spherical coordinates isigiven by p,fr) =8re " (C/m?). Using Gauss’s law, the value of
V(eE) at the point (0.5, 21/3, 0) is:

(a) 2.5¢”" (C/m*) (b)2.5¢™" (V/m) (c) 2.5¢™" (C/m*) (d) 5¢”' (C/m?% "(e) We need the value of g
4. One of the following is not a property of a conservative electrostatic field:

) b
(a) E=-VV (b) VxE =0 (©) q(j'E s b= (d) .[E -dl =0 (e) None of these

5. When lightening ogeurs between the clouds themselves, or between the clouds and the earth, véry large current flows
through the air. This is an example of a conduction current: '

(a) True (b) False
6 Whenfa potential of 10 V is applied to a mercury column in a cylindrical container, the current is 2 A.If the mercury
is nowspoured into another cylindrical container of twice the radius, and the same potential of 10 V-is-applied across-its
ends, what is the current now?
(a)32 A (b)8 A (c)0.125 A (d4A, (e) 0.5A
7. Kirchhoff's current law has its origin in the following equation:
(@VxH=J (b)V-J=0 (c) VXE =0 () V-B=0 (e) V-D = p,

8. A parallel-plate capacitor connected to a battery stores twice as much energy with a given diefectric as it does with
air as dielectric. The susceptibility of the dielectric is:

(a0 (b)3 (c)2 (d) 4 (e) 1

9. If a point charge of +2 pC is brought near (but not contacting) a-nteutral, isclated conducting sphere of radius a, the
total charge on the surfacg;éﬁﬁ-,_ t{§$phere will be:

a
gt

@+2pC  ‘()-2pC ©)+4 pCullly ()19 ©0

10. The electric flux density at a point'on the surface of a conductor is given byD'= 0.2a, — 0.3a, — 0.2a, (pC/m*). The
-.charge density on the surface of the conductor at the point is:

‘(a) 0.276 pC/m* (b) —0.325 pC/m’ (c) 0.412 pC/m®gl (d) -0.2 pC/m?® (e) -0.3 pC/m”*
11. The capacitance of two conducting spherical shells of radius « in air and separated by a-distance d>> g, ist
(a) 2neoa (b) 4ngga ' (c) meqa (d) 8neea () none of these

i

12. When M point charges were placed between two semi-infinite conducting planes inclined to each other at an angle
of 120°, the total number of charges (original+images) was 12. Therefore, M is equal to:

(a)4 ®o {c)3 (d) 2 (e) 1

13. The two dimensional Laplace equation V,, + Vy, =0 in the region 0 < x <a, 0 <y < b, has a solution of the form
V(x,y) = X(x)Y(y) subject to the B.C.s V(0,y) = V(a,y) = 0. Therefore, X(x) could be:

(a) cos(nmx/a) (b) 5in(mrx/b) (c) cd;s(mtx/a) (d) sin(nmx/a) (&) cosh(nmx/a)




14. In cylindrical coordinates, B = (2.0/p)a, (T). The magnetic flux that crosses the plane surface defined by 0.5 <p <
25mand0<z<2.0mis:

(a) 8 Wb (b) 6.44 Wb (c) 5.32 Wb (d) -5.32 Wb (101 Wb

I5. A current strip 2 em wide lies in the x-y plane, and carries a current of 15 A in the a, direction. Assuming the
current is uniformly distributed over the strip width and B = 0.2a, T, then the force on the strip per unit length is:

(a)=3.0a, N/m  (b) 30ay, N/m (c) 30a, N/m (d) 3.0a, N/m (e) 60a, N/m

16. Two infinite current sheets, each.of constant densityKo, are parallel and have their currents oppositely directed. The
force per unit area on either sheet is:

(a) 1ok o%/2 repulsion (b) poKo™/2 attragtion (c) noKy/2 attraction (d) 210Ko” repulsion

7. In a certain remon E and B fields are uniform and oriented at right angles to each ather. A proton enters the reglon
with a speed of 10° m/s at right angle to both fields and passes the region undeflected. [f|B| = 0.5 mT, then |E| =

{a) 2 KV/m (b) 50 V/m (c) 500 V/m (d) 200 V/m (e) We need Q and m of the proton
18. The positive x-axigéarries a current of —12a, A. The magnetic field H at the point (0, 0, -3m) is®
(a).(- I/m)a, (A/m) (b) (4/n)a, (A/m) (c) (-1/m)a, (A/m) (d) (-2/m)a, (A/m) (e) (3/m)a, (A/m)

19. A toroidiwith a inean radius of 10cm carries a current of 5A and has a turn density of 4-turns/rad. The magnetic field I
H inside the toroid is:

(a)31.83 A/m  (b) 200 A/m (c) 1256.6 A/m (d) 100 A/m (e) 20 A/m
20. A bar magnet is successively divided in half 10 times. At the end, how many Separate magnetic dipoles do we have?
(a) 40 (b) 0 (c)20 (d) (1024)* (e) 1024

21.Since ¥-B = 0, then we can write B = VxA, and therefore the magnetic flux can be written as

= ([ gyav.

(a) True (b) False

22. One of the following is not a Maxwell equation for the static fields ina linear, homegeneous medium;:

(@) V-H=0 (b) VxJ = )m VD=0  (d) ch - chin S 7 (€) V-E = p g

23.An electron is orbltmg ina czrcular path of radius 0.5%107® m with an angu[ar velogity of 4x10'° rad/s. If |B| =
nT, what is the maximum torque on this electron?

(@)2x10°N.m  (b) 5.25x10" N.m  (c)32x10% N.m (d) 8x10°° N.m (e) 1.25%10% N.m

24, In a ferromagnetic material (0 = 20y,), B = 4a, mTadn this material, the mafgnetization vector M is =

(a) 3024a, (A/m) (b) 335 lay (A/m) (c) 3.8a, (mA/m) =~ (d) 3664ay (A‘jm) (e) 2414a, (A/m) '
25. The unit of inductance is: L | |

(2) F/m (b) Joule/C (c) Ohm.s (d) Wb/m ‘_ (e) Als

Good Luck



