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Lecture Exercise 2 - mrt —
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Consider a structure of a IOHg L 26— é ) 0 0 0 0 0 0 0 0 0 0 0 0 0
shaped metal electrical conductor and
. ) 244 0 4 8 9 10 10 10 10 8 5 3 1 1 O
a long round metal pipe. They are in
a square metal enclosure as shown be- 22-/ 0 8 20 20 20 20 20 20 20 9 5 2 1 0
low: 201 0 9 20 20 20 20 20 20 20 9 4 2 1 0
18- 0 10 20 20 18 16 14 12 9 5 2 0 O O
16 0 10 20 20 16 12 9 5 1 -1 -2 -2 -1 0
144 0 10 20 20 14 9 3 -3 -7 -9 -8 -5 -3 0
A2 0 10 20 20 12 5 -3 -11-20-20 -14 -9 -4 O
The enclosure is at ground potential (0 104 0 8 20 20 9 1 -7 -20-20-20 -20 -11 -5 0
volts), the "L is at 420,000 volts, and 8d 0 5 8 6 5 -1 -6 -20 .20 .20 .20 .11 -5 o
the cylinder is at —20,000 volts. The
numbers in the pattern on the right .06 o 3 5 4 2 -2 -8 -14-20-20-14 -9 -4 0
represent the values of the electrical o, | ¢ 1 2 2 o -2 -5 -9 -11 -11 -9 -6 -3 0
potential, i.e., the voltage at the var-
ious locations, in kilovolts. (1Volt = 00111 0 -1 -3 -4 -5 -5 -4 -3 -2 0
1Joule/Coulomb). 0~ 0o o 0 0 0 0O O O O O O O 0 O
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. Use the left hand corner as (H,V)=(0,0); (H = horizontal), (V = vertical) , both in em.

Mark an 'x’" at (H,V)= (5,19)

Mark an 'y’ at (H,V)= (17,9)

Mark an 'z’ at (H,V)= (21,5)

Mark an 'i’ at (H,V)= (3,16)

The PE of a charge of 1 x 1076 C located at X’ is: ..ccccoeet coveeviennnn.
The PE of a charge of —2 x 1076 C located at 'y’ is: .ccccooeeet everienne.
The PE of a charge of 3 x 1076 C located at 'z’ is: .....cccce. eeeiennn.

The work required to (slowly) move a charge of 4 x 1078 C' from y t0 7 iS «ceevveviiiiees cevieieees

The work required to (slowly) move a charge of 5 x 1075 C' from y t0 X i8 eoeevieiiiies covveeiene.
The work required to (slowly) move a charge of 3 x 1078 C' from i t0 X iS wevveveevieiins eeiieeene
Draw the equipotential contour(s) for potential= 0., 420 kilovolts, —20 £V, +10 kV, —10 kV .
Electric Field inside the enclosure:

e locate a position where the electric field is very strong. Mark it S.
e locate a position where the electric field is 0. Mark it E=0.
e locate a position near the "L” where the Electric field is weak: Mark it W.
The force on a charge of —1.6 x 107 C' located at x is .........
It points in the N NE E SE S SW W NW direction.
The force on a charge of +1.6 x 107 (' located at i is .........
It points in the N NE E SE S SW W NW direction.
The force on a charge of —3.2 x 1071 C located at z is .........
It points in the N NE E SE S SW W NW direction.

Adapted from Physics Around Us - (ek.93) - Prof. E. Kashy



