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16. (a) Explain what is meant by an electric current.
(b)  The current, I, in a wire of cross-sectional area A is given by the formula.

I=nAve

(i) Derive the formula, giving a clearly labelled diagram.

[41

(ii) Calculate the mean drift velocity in a wire of cross-sectional area 2.0 mm? carrying a
current of 3.0 A. The free electron density is 5.0 x 10 m™
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(ii) Calculate the mean drift velocity in a wire of cross-sectional area 2.0 mm? carrying a
current of 3.0 A. The free electron density is 5.0 x 10 m™

Q

Two copper wires, P and Q, are connected in series. P has 2 times the cross-sectional
area of Q. A battery is connected between the ends, X and Y, of the combination.
Complete the following sentences.

(I The current in Q is the current in P. [11

(D) The electron drift velocity in P is the electron drift
velocity in Q. [11
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(b) After the capacitor is charged it is isolated from the power supply so that the charge
stored remains constant. Then the plates are puled further apart.

() Explain what happens to the capacitance of the capacitor and hence the energy
stored by the capacitor. [}

Explain how energy is conserved in this case. @
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The cusrent, /, through a metal wire is related to the drift velocity, ¥, of the free clectrons
inside it by the formula
1= nive

For the metal tungsten, n = 63X 10%m

() State the meaning of 1

() Caleulate the drift velocity for a mungsten lamp filament of diameter 0-20 x 107
through which a current of 2-0 A is passing.

(b) () Esplain, in terms of free electrons, why a large enough current flowing through the
Iamp filament makes it hot “

(i) Old lamp filaments become thin in places. Use the equation / = nAve to explain why
these thin places become hotter than the sest of the filament [&)]
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FRREY 92

‘The current in a piece of aluminium wire in an overhead power-line is 300A. Calculate the
‘mumber of electrons passing through any cross-section of the wire per second. (Refer to the
data in the Data Booklet) B}

Calculate the mean drift velocity of the free electrons in the wire, which has a cross-
sectional area of 2:0 x 10”7 m’. (Each aluminium atom contributes 3 free electrons, and there
ate 6:0 x 10 atoms per n of aluminium ) Bl

Explain the difference between the mean drift velocity of the free electrons and their mean
speed. ©

‘Suppose that, because of a production fault, the cross-sectional area of a small portion of the
‘wire is less than that of the rest of the wire, as shown in the diagram.

[ —————|

‘How does the current in the thinner portion compare with the current in the rest of the
wire? m

How does the mean drift velocity of free electrons in the thinner portion compare
‘with that in the rest of the wire? Give your reasoning 2]

1531
03/10/2016





image9.png
Dl

File Edit View Window Help

Home Tools PH1 1.4 Conductio.

Bed&BXRQ OO

FRREY 92

(a) 'The current through a wire i related to the dift velocity of it free electrons by the formula
1= ndve.

State the meaning of 7.

In the diagram the four left hand wires L are identical to each other and to the middle wire.
The four right hand wires R are identical to each other. The cross-sectional areas of the
‘wires are shown in the diagram. All of the wires are made of copper

P and Q are connected to a battery, and there is a current of 7-6 A through the midde wire.
‘The drift velocity of free electrons in the middle wire is 1-4 x 10 ms™

L

@ Calevlate

(@ the value of n for copper, [Refer to the data in the Data Booklet.]

(@  the number of free electrons which pass through any cross-section of the
middle wire per second. [}
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(a) 'The current through a wire i related to the dift velocity of it free electrons by the formula
1= ndve.

State the meaning of 7.

In the diagram the four left hand wires L are identical to each other and to the middle wire.
The four right hand wires R are identical to each other. The cross-sectional areas of the
‘wires are shown in the diagram. All of the wires are made of copper

P and Q are connected to a battery, and there is a current of 7-6 A through the midde wire.
‘The drift velocity of free electrons in the middle wire is 1-4 x 10 ms™

L

@ Calevlate

(@ the value of n for copper, [Refer to the data in the Data Booklet.]

(@  the number of free electrons which pass through any cross-section of the
middle wire per second. [}
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Caleulate the drift velocity of free electrons in the left hand wires L.

‘Esplain why the drift velocity is the same in the right hand wires R as in the middle
wire. ©

\ P i 1536
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1. The current in 2 metal wire of cross-sectional area A is given by the formula
I=nave
State the meanings of  and of v.
n

.

e

‘Two copper wires, P and Q, are connected in series. P has 10 times the cross-sectional
area of Q. A battery is connected between the ends, X and Y, of the combination.

(D List the quantities in the equation above which have the same value in both P
and Q 21

@) Deduce how the value of v in P compares with the value of v in Q, explaining
your reasoning 1

1537
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16. (a) Explain what is meant by an electric current.
(b)  The current, I, in a wire of cross-sectional area A is given by the formula.

I=nAve

(i) Derive the formula, giving a clearly labelled diagram.

[41

(ii) Calculate the mean drift velocity in a wire of cross-sectional area 2.0 mm? carrying a
current of 3.0 A. The free electron density is 5.0 x 10 m™
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(ii) Calculate the mean drift velocity in a wire of cross-sectional area 2.0 mm? carrying a
current of 3.0 A. The free electron density is 5.0 x 10 m™

Q

Two copper wires, P and Q, are connected in series. P has 2 times the cross-sectional
area of Q. A battery is connected between the ends, X and Y, of the combination.
Complete the following sentences.

(I The current in Q is the current in P. [11

(D) The electron drift velocity in P is the electron drift
velocity in Q. [11





