

Physics @ gc

Assessment for Energy and Basic Capacitance Relationship

Teacher's note

The question may be displayed on a PowerPoint slide or OHP. Cut up the cards below. The thick lines enable you cut them leaving a boarder on each card. Photocopy sufficient sets for groups of two or three students. (Photocopy each set onto a different colour card to ease collecting in). Give out the sets of statement cards and ask them to choose one from each group. The numbers give the students a sense of logical approach (delete these if you wish to make the task harder). The hint and reason cards are there for differentiation. Give these out to groups as need be, if they require some support.

The task

From each group of numbers select the correct statement. Lay these on a piece of paper. Next to each statement write down the reason why you think the statement is correct. Don't forget to include equations wherever possible to back up your reasoning.

Two isolated charged parallel plates form a capacitor. If a force is applied to separate the plates then ….
	Statement
	Reason
	Hint

	( There is a force of attraction between the plates
	( As the plates are oppositely charged there is a force of attraction
	( Consider the charge on each plate -are they 'opposite' or 'like'

	( The stored energy increases
	( Because if a force is required then work must be being done on the system.
	( Consider the link between energy and work done

	( The charge remains constant
	( As the plates are isolated then no charge can be added or removed.
	( If the capacitor is isolated what does that tell you about the charge?

	( The capacitance decreases
	( As 
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if Q is constant and E has increased then C must have decreased.
	( Write down the various forms of the equation for energy stored in a capacitor.

	( The potential difference between the plates increases
	(As Q = CV, if Q is constant and C has decreased then V must have increased.
	( Consider the equation 

Q = CV

	Distracters
	
	

	( There is no force between the plates
	
	

	( There is a force of repulsion between the plates
	
	

	( The stored energy remains constant
	
	

	( The stored energy decreases
	
	

	( The charge increases
	
	

	( The charge decreases
	
	

	( The capacitance remains the same
	
	

	( The capacitance increases
	
	

	( The potential difference between the plates decreases
	
	

	( The potential difference between the plates remains constant
	
	


Extension exercise.

How would the above statements be different if the capacitor was connected to a fixed voltage supply?

(The voltage would remain constant, capacitance would decrease, charge would flow from the supply and the energy stored would increase). 
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NOTE: This word file contains a drop down menu exercise, to edit this file the drop down menu must be turned off. Select view from the top menu, then toolbar, then forms. 
[image: image5.png]recap capacitance energy.doc

rosoft Word L=18] x]

&

Ruler [ Fomating
Document Map AutoTert
S Cigboad

e
Eotrotes:
Database
G [~ Dt ntains a drop down menu
e — le the drop down menu must be
Form Fiames from the top menu, then |
Toolbar. Pictue E
Reviewing E
Click on  Tables and Borders ]
symbol - Vislgaso I
docume ¥ ]
COCMNE o 1
Wt Il LS
Teacher s ppyye o S . e
Theques — — fyed ona PowerPoint slide or OHP. Cut up the cards below. The thick
b

yow I Fomat Tods Tabe Window Moo Adobe FOF 1,\
B toma 2B zu | [ 0= 2-A-A«|mm®
%fe“’tw“ B @0 o | 2 BACIE x % @ e Hidden B8 | 117% =] (3) D\ohg\dlestiom kenvecop capociance ereigy doc
P Layus
3 gutine

[v Standard

Header and Footer

lines ena__E#emE. Jaaying a boarder on each card. Photocopy sufficient sets for groups of
fwo or three students. (Photocopy each set onto a different colour card to ease collecting in).
Give out the sets of statement cards and ask them to choose one from each group. The mumbers
give the students a sense of logical approach (delete these if you wish to make the task harder).
The hint and reason cards are there for differentiation. Give these out to groups as need be, if
they require some support.

The task
From each group of numbers select the correct statement. Lay these on a piece of paper. Next to
each statement write down the reason why vou think the statement is correct. Don't forzet to

[ol:s]«]
|oee- Iy & NNOCEAE &-L-A ELY N
[Page 1 Sect e G E il gl e )

Astan||| ] & 2 B || GMy Computer | [ElMiciosaft PowerPaint_|[@vecap capacitance en. [SENHSYEEGrIDL e 1821





Click on the padlock symbol to unlock the document for editing.

Alternative Exercise 

As the plates are  FORMDROPDOWN 
 charged there is  FORMDROPDOWN 
. This must be true because a force is  FORMDROPDOWN 
 to separate the plates. If so, then work must be being done  FORMDROPDOWN 
 the system and so the stored energy  FORMDROPDOWN 
. As the plates are isolated then charge  FORMDROPDOWN 
 be added or removed, so the charge  FORMDROPDOWN 
. As 
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if Q  FORMDROPDOWN 
 and E  FORMDROPDOWN 
 then C  FORMDROPDOWN 
. As Q = CV, if Q  FORMDROPDOWN 
 and C  FORMDROPDOWN 
 then V  FORMDROPDOWN 
.
The following paragraph is the one from above which was into drop down menus in word to allow the students the choice of certain words. These are easy to produce without the need for high tech IT skills.

Solution

As the plates are oppositely charged there is a force of attraction. This must be true because a force is required to separate the plates. If so, then work must be being done on the system and so the stored energy increases. As the plates are isolated then charge can be added or removed, so the charge remains constant. As 
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if Q remains constant and E increases then C decreases. As Q = CV, if Q remains constant and C decreases then V increases.
List of words to replace those underlined.



Oppositely


Like


not 


a force of attraction


a force of repulsion


no force between the plates


required


not required


on


by


can


can not


increases


decrease


remains constant
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