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Practice Questions 


1. What is the purpose of AC transformer ? [1]

2. Draw and label the structure of a simple step-down transformer . [3]









3. On what principle does the ac transformer based on? [1]



4. What is the purpose of the iron core in the transformer ? [1]



5. Why is the core of transformer iron and not steel ? [2]





6. Briefly describe how the transformer work . [3]








7. What distinguish a step-up transformer and a step-down transformer ? [2]





8. What flows in the iron core of an ac transformer ? [1]





9. A step-down transformer has 2000 turns in the primary coil and 20 turns in the secondary coil. If 230 V a.c. is supplied to the Primary coil, what is the output voltage ? [2]






10. A step-down transformer has 2000 turns in the primary coil and 20 turns in the secondary coil. 230 V a.c. is supplied to the Primary coil. 

A)If the primary coil has 0.04 A current, what current flows in the secondary coil? State assumption. [2]





B) Which wire (primary or secondary coil) would be thicker ? Why ?  [2]






11. Why d.c. supply should not be fed to an ac transformer ? State and explain  consequence.[2]







12. Why is it necessary to change voltage at home ? [1]



13. Why is it necessary to change voltage in transmission cables ? [2]



14. What is meant by a transformer working at 100 % efficiency? [1]





15. Practically, transformer cannot be really 100% efficient. State one reason. [1]

16. A step-up transformer has 400 turns in the primary coil and 8000 turns in the secondary coil. 
a) If the transformer is used to operate a 500 V a.c. device, what is the input voltage ? [2] 
b) If the primary coil has 3.20 A current, what current flows in the secondary coil? State assumption. [2]

 
    Answers __ 


1. to change voltage 


2. 









3. electromagnetic induction
4. to allow the magnetic field lines (magnetic flux) to flow between primary and secondary coil

5. iron, being a soft magnetic material, allows the magnetic flux set up by the primary coil to change quickly and easily, This enables a change of magnetic field, essential for causing electromagnetic induction in the secondary coil. 

if steel is used, electromagnetic induction is less. Steel, being hard magnetic material, would not allow a quick and easy change of magnetic flux, reducing the amount of electromagnetic induction that can occur in secondary coil. 

6. * the a.c in in the primary coil sets  up an alternating magnetic flux. 
* The magnetic flux flows through the_iron core to the secondary coil. 

* As the magnetic flux cuts and change in the secondary coil , it causes 
          Electromagnetic induction. Therefore an alternating e.m.f. is being induced at 
          the secondary coil. 


7. a step up transformer increases the voltage. The output (secondary) voltage becomes bigger than the input (primary) voltage. A step up transformer has more turns in the secondary coil.

a step-down transformer decreases the voltage. The output (secondary) voltage becomes smaller than the input (primary) voltage. A step down transformer has more turns in the primary coil.


8. magnetic field lines / magnetic flux


9. Np / Ns = Vp / Vs            2000 / 20    =  230 V / Vs       Vs = 2.30 V a.c.

10. A)  Ip Vp = Is Vs          0.04 A (230 V) = Is ( 2.30 V )        Is = 4.00 A
assume transformer 100 % efficiency . input power = output power. No energy loss by transformer.
B) I s > I p 
secondary coil wire needs to be thicker 
since high current would result in more heat generated in wire, a thick wire is used to reduce the amount of heat generated. Thicker wire has larger cross sectional area, and smaller resistance. When resistance of thick wire is less, the heat generated will be lessen. Energy (heat) = I2Rt, where R is the resistance and I the current. , t is the time. 


11. d.c. does not change direction or magnitude. Direct current will not set up a changing magnetic field in the iron core. If there is no changing magnetic field, there will be no electromagnetic induction. zero emf is induced. 

Thus, any d.c. fed into the primary coil would result in a 0 V in the output. The input voltage must be a.c. in order for transformer to work properly. 

12. not every device works on the mains voltage (230 V in Singapore) . so it is necessary to use transformer to change the voltage to the correct value for device to function properly. Example: Singapore mains is at 230 V a.c. but mobile phone operates at about 4.5 V. 
13. voltage in transmission cables are purposely step-up to very high voltage. This makes the transmission cable to have very low current , thus resulting in less energy loss in transmission cables as heat generated when current flows in the transmission cables is reduced . 
14. input power = output power. No energy loss . 
15. some energy will be loss as heat generated in the wires and edy current(Not in Syllabus) in core. 
16.a)  Np / Ns = Vp / Vs ;    400 / 8000 = Vp / 500 ;    Vp = 25 V a.c.
b)assuming 100 % efficiency of transformer :   Ip Vp = Is Vs ;    3.20 A( 25 V) =  Is (500V)   ;    Is = 0.16 A
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