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Coursew ork: An I nvest igat ion into the st rength of an 
elect rom agnet  by Gareth Jones 

 
Aim  
 
To invest igate how the num ber of coils of wire on a C-core affect  the st rength of an 
elect rom agnet . 
 
Predict ion  
 
As the um ber of coils of wire on the st rength of the m agnet  increases, the st rength 
of the m agnet  will increase. I  believe that  as the num ber of coils doubles, the 
st rength of the m agnet  will double also. I  also believe that  as another coil is added 
the st rength of the m agnet  will increase by the sam e am ount ,  and so a linear 
relat ionship of direct  proport ionalit y between the num ber of coils and the st rength of 
the m agnet  will be form ed. 
 
Scient if ic Reason  
 
I  believe that  this will happen because when current  passes through a wire, a 
m agnet ic field is created. 
 
I n a piece of iron, there are thousands of “dom ains” . Each of these acts like a very 
sm all m agnet , and has it s own polarit y. I n a norm al bar of I ron, these polarit ies are 
random  and have a neut ralising effect  on each other – the iron has no m agnet ic field. 
 
 
 
 
 
 
I f  a m agnet  is placed near to the iron bar,  then all the dom ains will align and turn 
the iron bar into a m agnet . This effect  is only tem porary, and when the m agnet  is 
rem oved the effect .  
 

 
 

As the m agnet ic field produced inside a solenoid is the sam e as that  produced by a 
bar m agnet , placing an iron bar inside has the sam e effect  as with a m agnet  – the 
field created by the wire causes the dom ains to line up, and polarizes the iron bar.  
The sam e principle can be applied to the C-core used in m y experim ent . 
 
 
 
 

I ron Bar 
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Fair  Test  
 
Variables:  
Coils:  I  will change only the num ber of coils on the m agnet , and I  will change this 
from  5 to 50 with 5 coil intervals. I  will count  a coil as a com plete circle round the 
core. This will be the only factor I  change in m y experim ent . 
Cont rols:   
I  will keep all other factors in the experim ent  the sam e so as to give a fair test . I f 
another factor is changed it  m ay have an effect  on the results, and this would m ean 
m y results would be unreliable. 
Wire:  Will be the sam e length and type for  all of the experim ents. This will be 
achieved by all the experim entat ion being carr ied out  in a single session. Different  
wire m ay have a different  resistance, length or type and conduct  different ly. 
Voltage:  Needs to be 6V all the t im e. The sam e power supply will be used at  all 
t im es, m eaning that  the slight  differences that  different  power packs deliver will not  
affect  the results. 
Paper clips:  The sam e num ber, 500 paper clips will be used for each test . This m eans 
that  there is the sam e potent ial to pick up the paper clips. They will be arranged in a 
sim ilar fashion for  each test . 
Tim e:  All tests shall allow the m agnet  to have the sam e am ount  of t im e in the tub, 
not  leaving one test  for an extended period of t im e where it  m ay pick up m ore. 
Other Condit ions:  As all the tests will be com pleted in a single session, the sam e 
equipm ent  will be used, and the condit ions the tests are carried out  in will all be the 
sam e (hum idity etc…)  
 
 
Equipm ent  List  
 
To perform  m y experim ent  I  will use the following equipm ent :  
 
500 paperclips ( in m argarine tub)  
2.5m  length of wire 
Power pack capable of delivering 6V DC 
C-core 
 
Diagram  
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Method  
 

1. Wrap 5 coils of wire around the cent re of the C-core, assem bling so it  looks 
like the diagram . 

2. At tach the two ends of the wire to DC term inals on a power pack capable of 
delivering 6V. 

3. Turn on the power supply ( this will m ake the elect rom agnet  becom e m agnet ic)  
and place the m agnet  into a m argarine tub full of paper clips. 

4. Rem ove the C-core with the paper clips at tached, and place over a sheet  of 
paper. 

5. Turn the power pack off, and the m agnet  will deposit  the paperclips onto the 
paper. Any left  at tached to the m agnet  need to rem oved and placed on the 
paper. 

6. Count  the paper clips, and record the result . 
7. Forcefully tap the C-core on the bench to re-scram ble the dom ains. 
8. Repeat  this experim ent  for five coil intervals from  five to fift y coils inclusive. 

Do five repet it ions for  each value. 
 
Tria l 
 
To decide on appropriate values for  m y experim ent  I  did som e t r ial tests to obtain 
suitable values for  the variables. 
 
Using a 1V and picking up I ron filings. 
 
Num ber of coils Mass of iron filings rem aining 

( total 162.98)  (gram s)  
Mass of iron filings picked up 
(gram s)  

25 162.62 0.36 
35 161.90 1.08 
50 161.75 1.23 
 
I  decided that  the differences were too sm all and irregular. The m axim um  num ber of 
coils which could be sensibly coiled round the C-core was about  50, t his m eant  that  
our results would have very sm all differences and any slight  differences would cause 
great  irregularit ies in our results. 
 
I n m y second prelim inary test  I  increased the voltage to 4V and changed from  
picking up iron filings to picking up paper clips. Com pared to the error m ade in other 
areas of the experim ent  using paper clips will help with m ore consistent  results, as 
the scales are too accurate. 
 
Num ber of coils Num ber of paper clips picked up 
5 12 
20 50 
45 105 
50 130 
 
I  decided that  these results were rather low, and therefore in m y m ethod I  will use 
6V as opposed to the 1V and 4V used previously. 
 
Results 
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Number of paperclips picked up Number of 
coils Repet it ion 1 Repet it ion  2 Repet it ion 3 Repet it ion 4 Repet it ion 5 Average 
5 14 15 20 22 19 18 
10 39 39 40 43 41 41 
15 59 59 59 59 59 59 
20 77 77 77 77 77 77 
25 100 100 100 100 100 100 
30 121 119 120 129 126 123 
35 142 140 146 135 142 141 
40 160 158 188 165 165 175 
45 180 188 175 185 187 183 
50 200 203 212 207 208 206 
 
I  carr ied out  m y experim ent  as specified in the m ethod above. 
 
 
Graph  
 
See graph paper 
 
Analysis 
 
My results show that  as the num ber of coils around the C-core increases, the 
st rength of the m agnet  increases, so it  is able to pick up m ore paperclips. My results 
are very consistent  with m y predict ion. As the num ber of coils on the m agnet  
doubled, or increased by a certain am ount  the num ber of paperclips picked up 
increases proport ionally, showing a direct ly proport ional relat ionship between the 
num ber of coils and the num ber of paperclips picked up. For every five coils on the 
C-core an ext ra twenty paperclips were picked up. This can be sim plified to for  every 
addit ional coil added to the C-core, 4 m ore paperclips were picked up. 
 
Where 
P =  Num ber of paperclips 
C =  Num ber of coils around the C-core 
 
C= 4 P 
 
This fully supports m y predict ion, and m y scient ific reasoning fit s with this. The m ore 
coils that  are added, the st ronger the field created by the wire becom es, giving it  the 
power to align m ore dom ains. This however could not  cont inue forever,  and so 
perhaps m y results indicate a flat  beginning on a curve which will eventually reach a 
m axim um . 
 
Evaluat ion  
 
When test ing I  had on anom alous result  which I  have highlighted in the above table. 
I  included it  when I  was m aking averages as the result  was not  t oo far  away. I  have 
also r inged it  on m y graph to display it . 
 
My m ethod left  lots of room  for error,  the paperclips were not  all of uniform  size, and 
left  a gap, an ent ire paperclip had to be picked up, which led to inaccuracies in our 
results. The power pack did also not  deliver a perfect  6V;  the voltage would have 
interm it tent ly changed. When the wire was coiled round the C-core it  went  over 
other wire, so was not  creat ing a solenoid, and the wire would get  in a knot . 
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I f  I  repeated the experim ent  I  would use a balance and iron filings which would allow 
for  m uch m ore accurate results to be taken. I  would use a m ore reliable power 
supply and use an am m eter to m easure this. As the wire was used it  warm ed up, 
increasing the resistance and t im e const raints did not  allow for  t im e for  the wire to 
cool down. The t im e that  the m agnet  spent  in the paper clips was not  uniform , if I  
were to repeat  this I  would t im e accurately the t im e spent  in the iron filings and if 
possible autom ate this area of the experim ent  to a greater degree of accuracy than 
that  a hum an could perform  to. 
 
My results were reasonably reliable, m y results all fell close to each other and I  was 
able to com e to a quant it ive conclusion. I  obtained only one unexpected result  and 
all other results fell within reasonable degree of error. I  have m arked on m y graph 
the degree of error for each test  by using error bars. The point  has a line above and 
below to indicate the highest  and lowest  values scored for this value, and a line 
connect ing the two through the value to show that  the three are joined.  


