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Name:_________________

Assignment due:

Waimea College

PHYSICS

Electricity Homework Assignment 1
AS 90257
2.6 Demonstrate understanding of electricity and electromagnetism
Electrostatics
Credits: Five
Answer ALL the questions in the spaces provided.

If you need more space for any answer, use the pages provided at the back of this booklet and clearly number the question.

For all numerical answers, full working should be shown and the answer should be rounded to the correct number of significant figures and given with an SI unit.

For all ‘describe’ or ‘explain’ questions, the answer should be in complete sentences with all logic fully explained.

	For Assessor’s use only

Achievement Criteria

	Achievement
	Achievement
with Merit
	Achievement
With Excellence

	Identify or describe aspects of phenomena, concepts or principles.
	Give descriptions or explanations in terms of phenomena, concepts, principles and/or relationships.
	Give concise explanations that 
show clear understanding, in terms 
of phenomena, concepts, principles and/or relationships.

	Solve straightforward problems.
	Solve problems.
	Solve complex problems.

	Overall Level of Performance (all criteria within a column are met)


Formulae that you may find useful are given below
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QUESTION ONE: CHARGE IT!
A 20V battery supplies the charge to two parallel metal plates held 0.2m apart. An electron, of charge 1.6 x 10-19C, is fired from an electron gun into the space between the plates. The mass of an electron is 9.10956 X 10-31kg.
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(a)
On the simplified diagram below, draw lines to show the correct shape and direction of the electric field formed between the plates 

(b)
Show that the strength of the electric field is 100 between the two charged plates. State the correct SI unit with your answer.
​

__________________________________________________________________

__________________________________________________________________

___________________________________________________Unit ___________

(c)
Calculate the electric force acting on the electron anywhere between the charged plates.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Electric Force = ________________________________
(d)
An electron enters the electric field half way between the two plates. Calculate the kinetic energy of the electron the instant before it makes contact with one of the plates.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Kinetic Energy = ______________________________________

Question tWO: spark plugs
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The above diagram shows a spark plug in the engine of the camper van. The voltage across the electrodes of the spark plug is 40 000 V.
(a)
On the simplified diagram above, draw lines to show the correct shape and direction of the electric field formed between the plates.
(b)
The distance between the electrodes of the spark plugs 0.80 mm. Show that the strength of the electric field between the electrodes is 5.0 x 107 Vm-1.
(c)
Electric field strength is measured in Vm-1. Give another SI unit for electric field strength.
(d)
The charge on an electron is 1.6 x 10-19 C. Calculate the force experienced by an electron in the electric field given in (b).







Force = 


(e)
Calculate the gain in kinetic energy of each electron as it moves across the spark plug gap. The charge of an electron is 1.6 x 10-19 C.



Energy = 


Question three: static electricity

Car components are painted using electrostatic paint spray. The nozzle is positively charged so that the paint droplets become positively charged. The component needing to be painted is negatively charged as shown in the diagram.

The potential difference between the shield and the component is 215 V. The distance between the shield and the component is 21 cm. Each droplet of paint carries a charge of 6.4 x 10-15 C.
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(a)
Calculate the strength of the electric field between the plates. Give your answer with the correct SI unit.



electric field strength = 


(b)
Calculate the size of the force on the droplet. Give your answer to the correct number of significant figures.



force = 


(c)
Calculate the change in the electric potential energy of the charge before it hits the component.



electric potential energy = 


 (d)
Every minute 14 grams of paint leaves the nozzle. Each gram of paint contains 400 droplets. Calculate the electric current created between the plates during spray painting.







electric current = 
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THE SPARK PLUG





A simplified and exploded view of the spark plug gap
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