[image: ]GraspIT – Questions – Edexcel GCSE Physics Topics 12 & 13
Magnetism, motor effect and electromagnetic induction

Part 1

1. The following question is about magnets.
a. Iron is a magnetic material.
Name two other magnetic elements. (2)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
b. Describe the effect a permanent magnet will have on an induced magnet. (1)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
c. Describe how a piece of iron can be made an induced magnet. (1)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
d. Describe how an induced magnet can be demagnetised. (1)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

e. A student is asked to find the magnetic field pattern of a permanent bar magnet.
Describe two methods the student could use to find the magnetic field pattern of the permanent bar magnet.  You may draw a diagram to help answer this question. (4)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

f. Explain how the student can determine where the magnetic field is strongest from the magnetic field pattern. (2)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
2. The Maglev train floats over its track using an electromagnet.  Maglev trains have managed speeds in excess of 370 mph. A model of the Maglev train uses two permanent magnets to get the model to float over the track.
a. [image: ]Describe how the magnets must be arranged to get the model Maglev Train to float. (2)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

b. Suggest an advantage of using the Maglev train compared to conventional trains. (1)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
Part 2
1. Electric motors have many uses in the home.
a. Give two uses of electric motors in the home. (2)	
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

b. Draw and label a diagram of a simple motor (4)
[image: ]
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………


c. State three changes that you could make to get the motor to spin faster. (3)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………



d. Give two changes that you could make to get the motor to reverse its direction of rotation. (2)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

2. Figure 1 shows an electric bell. Electric bells are used in fire alarms.

a. Explain how the electric bell works. (4)
Figure 1
[image: ]
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………









b. Inside an electric bell there is a coil of wire called a solenoid.
[image: ]Draw the magnetic field pattern for a solenoid. (2)
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……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
c. One method of making the magnetic field of the solenoid stronger is to increase the number of turns of wire on the solenoid.
Describe two other ways of making the magnetic field of the solenoid stronger. (2)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

d. Electric bells are one use of electromagnets. Suggest two other uses of electromagnets. (2)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………












3. A straight wire carrying an electric current (I) is placed between two magnets, as shown in Figure  
             2. (HT)
[image: ]Figure 2






a. The wire experiences a force. In which direction will the force act?  Explain your answer. (2)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

b. Explain why the wire will experience a force. (3)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
c. The length of wire between the magnets if 4 cm and carries a current of 0.6 A. Work out the size of the force on the wire if the magnetic field strength is 0.05 T. (2)

force = magnetic flux density x current x length

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………






4. Figure 1 shows a generator. The generator is rotated by a handle and there is an alternating current output produced.
Figure 1

[image: ]











a. Explain why the output of the generator, shown in Figure 1, is an alternating current. (5)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

b. As the coil of wire in the generator spins, an output potential difference is induced. 
Explain how the size of this induced potential difference varies as the coil of wire spins. (4)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
c. Spinning the handle of the generator faster gives a greater induced potential difference.
Explain why rotating the handle faster gives a greater induced potential difference. (3)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

d. Suggest one other way of getting a greater induced potential difference. Give a reason for you answer. (2)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

5. Figure 2 shows a cross section of a microphone.
	A microphone can be used to record sound onto a hard drive.
[image: ]Figure 2












	
Explain how a microphone can be used to record sound onto a hard drive. (4)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………



6. A step-down transformer is used in The National Grid to reduce the potential difference from 400,000 V to 15,000 V, before being further reduced to 230 V for use in the home.
	
a. [image: ]Describe the construction of a step-down transformer. You may draw a labelled diagram to help you answer this question. (3)





……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
b. A step-down transformer can be used to charge laptop computers. A 230 V laptop computer charger has 600 turns of wire on the primary coil and 50 turns of wire on the secondary coil. Work out the output potential difference on the laptop charger. (3)

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
c. The current in the secondary coil of the laptop charger is 5A. 
Work out the current in the primary coil of the laptop charger. (2)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
d. Explain why transformers are used in The National Grid. (4)
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………

e. Explain how a transformer works. You may draw a diagram to help answer this question.

[image: Image result for how does a transformer work]







……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
[bookmark: _GoBack]
© The PiXL Club 2018

image2.png
Simple
Electric Motor

{ Electric Current
‘ Magnetic Field
¥ Force (Motion)




image3.png
softiron armature

adjusting screw
striker
contacts

loco— |




image4.png
Magneticfield

oilcarying
clectriccurent




image5.png




image6.png

image7.png
Cross-Section of Dynamic Microphone

Wires carying
electrical

autio signal

+

Sound = Magnet
Waves =

Coil

Diaphragm




image8.png
secondary
coil
(output)

primary
coil

(input)




image9.png
Soft iron core

SO i,
Primary circuit

iy
Secondary circuit




image1.png




image10.png
o # Maths in Science 170704 - PowerPoint ChrisPoole B

Home et Design Tanstions Ammations  SideShow  Review © Tell me what you want o

B =] =] @ Ruler 1B Color =1 BAmngeal 0D
25| (| B8 (B Bl & g Q[ = =o=
[ Grdines = Grayscale % Cascade
Normal Outine Slide Notes Reading  Side  Handout Notes Notes  Zoom Fitto New Switch | Macros
View Soter Page View  Master Master Master L Guides Window | s Black and White  \ingow B Move Split  Windows -
Presentation Views Master Views show 6l Zoom Color/Grayscale Window Macros ~

; B . s . s . 10 . " . 2 . ) . 1 . 15 . 16 . 2]
Mathematics in Science
Caroline Molyneux

PiXL Science Associate

Chris Poole
PIXL Mathematics Associate

2 pixL Q -
] O
‘common approaches
- eigrte s marer of fin s o our S and
Mithemates cepariments t s wih sachoter
- use department meeting i to eview tescing pprosches
for topcscommon ot sbjects - conséer paing ®
eparimentsforpart o mesig.
- Oevelap sy ofcommon tasic o 5eueed ot
dspariments.

Science

3 pixi

. m -]
Science topics in GCSE Mathematics
- Compound measures fpesd and sensicy)

- Velociy — Sme graphs "area = distance tavelled’,
“aradiens - scceeration’)

- Distance —time graghs (gracient - spesc)

4 pix

.ome -]
Resources; foundation tier topics
——.
- caeustingates
Jpows
- Sy Fgm

| r— e =
Next steps ick to add notes

sidetofs [2 = Notes ]





