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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
UNIVERSITY EXAMINATIONS 2016/2017

SECOND YEAR EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN INDUSTRIAL CHEMISTRY
SPH 2201: ELECTRICITY & MAGNETISM II

DATE:  JUNE, 2017
                              


             TIME: 2 HOURS   
INSTRUCTIONS

Answer Question ONE and other TWO questions.  Question ONE carries 30 marks while the others each carries 20 Marks.

The following constants may be useful:

Permittivity in free space εo= 8.85 x 10 -12 C2/NM2
QUESTION ONE

(a)  (i) Write the mathematical statement of Gauss’s law explaining all terms used.










(1 Mark)
(ii) Find the expression of the electric field E at a distance r from an infinite rod carrying charge with a linear charge density λ (charge per unit length). (3 Marks)
 (b) With the aid of a sketch, explain how a dielectric material placed between the plates of a capacitor influences capacitance.











(2 Marks)

 (c) A parallel plate capacitor has two square plates of side 10 cm and are placed 2cm apart. Later, dielectric of thickness 1cm and dielectric constant k=5 is placed between the plates. If a potential difference applied across the plates is 200 volts, calculate:







(12 Marks)
(i) Capacitance before inserting Dielectric.
(ii) Free charges on the plates.

(iii)  Electric field between the air gap.

(iv) Electric field after insertion of the dielectric.

(v) Potential difference between the plates after insertion of the dielectric.
(vi) Energy stored after insertion of dielectric
1
 (d)  Explain what is meant by:

- Self inductance


- Mutual Inductance






(2 Marks)
(e) State the following laws of electromagnetic induction:-

(i) Lenz’s andFaraday’s law of electromagnetic induction.

(2  Marks)
(ii) A narrow coil of 10 turns and area 0.5 cm2 is placed in a uniform magnetic field of flux density B= 0.02 Tesla such that the flux links the turns normally. Calculate the average induced e.m.f in the coil if it is removed completely from the field in 0.2 seconds.







(2 Marks) 
(f) A series R-L-C circuit consists of a resistor of 1000
[image: image2.wmf]W

, an inductor of 100mH and a capacitor of 10pF. If the applied potential difference is 100 Volts, Calculate:-

(i) Total impedance of circuit.

(ii) Current flowing in the circuit..

(iii) Phase difference between current and voltage.


(6 Marks)
QUESTION TWO

 (a)(i) Show that Gauss’s law in presence of a dielectric material is given by:-
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Where q is charge enclosed and k is the dielectric constant.











(5 Marks) 

(ii) A cylindrical capacitor consists of two coaxial cylinders of inner radius r1 and outer radius r2 and of length l metres. Assuming 
[image: image4.wmf]l

>>r2, show that the expression of capacitance is given by:-
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(5 Marks)
(b) In a parallel plate capacitor, each plate has an area of 100 cm2 and is separated by a dielectric slab of thickness 1cm thick and dielectric constant 5. If the opposite charges on the plates have a magnitude of 50
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m

, Determine :
(i) Electric displacement (D)

(ii) Electric field (E)

(iii) Electric Polarization (P)

(iv) Capacitance and Potential difference between plates with dielectric.

(10 Marks)
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QUESTION THREE

 (a) (i) The figure below shows a circuit consisting of an inductor L, a resistance R and a source of e.m.f (E).

[image: image7]
Show that after time t seconds, the current flowing through the inductor is given by:-
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(7 Marks) 

(ii) Hence define the term inductive time constant. 


(2 Mark)

(b) A 5.0 H inductor is placed in series with a 10 Ohm resistor and an emf of 10 volts applied to the combination. At 0.2 seconds after switch is put on, Calculate:-
(i) Rate at which battery is delvering energy.



(3 Marks)
(ii) Rate at which energy is dissipated as Joule heat by the resistor.
(2 Marks)
(iii) Rate at which energy is stored by the magnetic field.

(3 Marks)
(iv) Comment of sum of results in c(ii) and c(iii).



(1 Mark)
(c) A steady potential diference of 10 volts is applied to a coil of resisstance 2.5 ohms and inductance 0.5 H. Find the current in the coil after 0.2 seconds.








(2 Marks)
QUESTION FOUR

(a)  Distinguish between ‘peak value’, ‘mean value’ and ‘root-mean square value’ of an alternating current. 






(3 Marks)
(b) A voltage of 10 volts (r.m.s), frequency 
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150

Hz is connected across an inductance of 
3

2 Henry and negligible resistance in series with a non-inductive resistance of 400 Ohms. Calculate:
       (i) Current flowing (r.m.s)

       (ii) Voltage  across the inductor and resistance.

       (iii) Phase angle between current and applied voltage.

       (iv) Power absorbed in the circuit.




(12 Marks)
(d) With the aid of a diagram, explain the working principle of a moving coil galvanometer.







(2 Marks)
(e) Describe how a moving coil galvanometer which gives full scale deflection at 50mV potential difference and 10 mA current may be adapted as:-

(i) Ammeter of range 0-10 A.





(2 Marks)
(ii) Voltmeter of rande 0-250 volts.




(1 Marks)
4
































































R





L





E





switch








_1554438587.unknown

_1554439137.unknown

_1554439586.unknown

_1487228758.unknown

_1487232315.unknown

_1487028923.unknown

_1349267254.unknown

