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Total Resistance

A physics teacher taught the class that resistors connected in serial have a total resistance that is the
sum of their resistances while resistors connected in parallel have a total resistance that is the reci-
procal of the sum of their reciprocal resistances, as shown in the diagrams. Each pupil was told to
take five 35-ohm resistors and combine all five into a network. Each pupil then had to calculate
theoretically and check experimentally the resistance of his or her network. Every network had a
different resistance and the number of different resistances was the maximum possible. The total sum
of these resistances was a whole number.

How many pupils were there in the class and what was the sum of the resistances?

o 7T r=(4) =%
R e G IRt

9. - Ry =2r +1=
1 H | L1 et -
0.+ Rip=r+(5+2+47) =r+Z
—
1 H_h -1
1 1 1 T
1L HCHTH Ru=(2+-+1) =L
—
T o
12 - Ru=(5+1+;) =5
{1
13. 4 R13=r+£
1
| S|
1 H H 1, 1\t o
4 17—r Riu=(37+5) =%
1

(cont.)




15.

16.

17.

18.

19.

20.

21.

22.

BEGHLPE™

Ris =<
r.,r 5r
Re=3%377%
2, 2\7t _ 3r
Ro=(5+7) =%
1, 2\t 3r
Rig=r+(;+5) =r+¥

R =32 R, =30r+=

r=350 = R =10520Q

There were 22 pupils in the class and the sum of the resistances was 1052 ohm.
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