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Science 10 Unit 1— Electricity & Magnetism

Science 10-Electricity & Magnetism
Activity 3
Activity 3D—Voltage of Electrical Cells
in Series and in Parallel
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Purpose:
To see how connecting cellsin seriesand in paralld afects the total voltage.

Procedur e

1. Connect asingle cell to avoltmeter as shown in the diagram. Make sure the negative end of
the cell is connected to the black terminal on the voltmeter. If the voltmeter has different
ranges, choose arange of around 5 to 15 volts. Y our teacher will explain how the ranges on
your voltmeters work:

One Cell connected to a V oltmeter
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N

Read the voltage given on the voltmeter to the nearest 0.2 volts. Record it next to the
voltmeter on the conventional circuit diagram given here:

—_ volts -

w

Now predict what the voltage will be if you connect two cellsin series. (You will not lose
marksfor awrong prediction!)
| predict the voltage will be volts.

4.  Next, connect two cellsin series (+ - + -) as shown in the picture below:

Two cells connected in Series

5. Record the voltage next to the voltmeter on thefollowing conventional circuit diagram:

volts GD = 2 Célsin Series

o

Now predict what the total voltage would be if you connected 3 cellsin series.

| predict the voltage would be volts.

Activity 3—Voltage of Electrical Cdlsin Seriesand in Paralld Page 2



<& PDFMAILER.COM Print and send PDF files as Emails with any application, ad-sponsored and free of charge www.pdfmailer.com

Science 10 Unit 1— Electricity & Magnetism

7. Usingaruler, draw aneat conventiona circuit diagram showing threecellsin seriesand a
voltmeter:

3 Cdlsin Series

8. Connect threecellsin series. Measure the total voltage and record it next to the voltmeter
in your conventional circuit diagram right above this.

NOTE: If the needle on the voltmeter is near thetop of your scale, you will haveto
switch to a higher scale before you take the next reading!
9.  Now predict what the total voltage would be if you connected 4 cellsin series.

| predict the voltage would be volts.

10. Using aruler, draw aneat conventional circuit diagram showing four cellsin seriesand a
voltmeter:

4 Cdlsin Series

11. Connect four cellsin series. Measure the total voltage and record it next to the
voltmeter in your conventional circuit diagram right above this.

From the observed results, suggest away you can calculate the total voltage of agiven number
o cellsin series assuming each cell is 1.5 volts.
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12.  Now connect two cellsin paralld as shown in thefollowing picture. Make sure the
positive wire is connected to the terminal with alow voltage range again. (eg. 5 volts)

Two Cedlls connected in Paralle

13. Measurethe voltage and record it next to the voltmeter in the following circuit diagram:

MO, 7

— 2 Cdlsin Paralld

14. Now predict what the total voltage would be if you connected 3 cellsin paralld.

| predict the voltage would be volts.

15. Using aruler, draw aneat conventional circuit diagram showing threecellsin paralld
and avoltmeter:

3 Cdlsin Paralld

16. Connect threecdllsin paralld. Measure the total voltage and record it next to the
voltmeter in your conventional circuit diagram right above this.
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17. Now predict what the total voltage would be if you connected 4 cellsin paralld.

| predict the voltage would be volts.

18. Usingaruler, draw aneat conventional circuit diagram showing four cellsin paralld
and avoltmeter:

4 Célsin Paralld

19. Connect four cellsin paralld. Measurethe total voltage and record it next to the voltmeter
inyour conventiona circuit diagram right above this.

From the observed results, suggest away you can calculate the total voltage of agiven number
o cellsinparallel assuming each cell is 1.5 volts.

20. Takeyour equipment apart and put al the cells, cell holders, voltmeters and wiresin the
places designated by your teacher.

Questions:

1. Usethedatafrom the observationsto fill in thefollowing table
Number of Cells Seriesor Paralle Total Voltage (volts)

1 -

2 Series
3 Series
4 Series
2 Paralld
3 Paralld
4 Paralld

Come up with arulefor finding the total voltage when you connect a number of cellsin
Series. (NOTE: Theactual voltages may be not followyour rule exactly due to uncertainty in the
voltmeter, batteries being weak or human error.)

Tofind the total voltage of cellsin Series:
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Come up with arulefor finding the total voltage when you connect a number of cellsin
Paralld. (NOTE: Theactual voltages may be not followyour rule exactly due to uncertainty in the
voltmeter, batteries being weak or human error.)

Tofind the total voltage of cellsin Paralldl:

2. Assuming that the voltage of each cell in thefollowing diagramsis 1.5 v, calculate the
voltage which would be read on each voltmeter shown. Write the voltage value in the space
beside each voltmeter.

a) J:_
F
b)
—voltSGD - = = — —
c)
d)

volts
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3. Draw aschematic diagramfor a circuit containing four 1.5 volt cellsand delivering atotal
voltage of 6.0 volts. Show the arrangement of cells and the voltmeter.

4. Draw aschematic diagramfor a circuit containing six 1.5 volt cellsand delivering atotal
voltage of 4.5 volts. Show the arrangement of cells and the voltmeter.

5. What isthe main advantage of connecting cellsin series?

6. What isthe main advantage of connecting cellsin paralld?

7.  Electrical cells contain (potential/kinetic) energy.

8. D€finevoltage -

Activity 3—Voltage of Electrical Cdlsin Seriesand inParalld Page 7



