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INSTRUCTIONS:

e  You may use a scientific calculator that does not have programming or graphing capabilities.

e NO borrowing calculators.
e NO talking or looking around during the examination.
e NO mobile phones. If your mobile is seen or heard, your exam will be taken immediately.

e Show all your work and be organized.
e  You may use the back of the pages for exira space, but be sure to indicate that on the page with the

problem.
GRADING:
Page 1 Page 2 Page 3 Page 4 Total Total
Questions 1-5 1 2
Marks 5 5 5 15




Part 1: 5- Multiple Choice Questions (1 mark each)

1) It distance between the two charges is increased by 4 times then new force ‘F’ between charges
will be:

a)1/12F b) 1/16 F ()2} d) 16 F
2) A proton (charge 1.6 x 107" C) moves on a path perpendicular to the direction of a uniform

electric field of strength 5.0 N/C. How much work is done on the proton by the electric field as it
moves 10 cm?

a)4.8x 107 h) A 8ac Q2] ¢)1.6x107%°) d) zero
3) How many charges flow per second if current through a conductor is 16 mA?

a) 10 b) 10" )10 " d) 10"

4) What is the power dissipated by the resistive circuit below?
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a) 6.4 W b) 9.5 W )16 W d)24 W

5) Draw electric field lines for electric dipole.



Part 2: Solve the following two problems in the space provided in between S__h!l_.‘_",fi__',l,.g.i‘_‘lﬂ’—“—':

steps.

Problem 1: (5 marks)

(a) Find Force on charge g3 in the diagram, q; = 10 p. C;, @=-10 THE S =2pC&a=10cm

Write your result in vector form.
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(b) Calculate electric potential at point “p”. Q=5nCand d=50cm.
L 4

+0

/ !

+20 -Q



Problem 2: (5 marks)

Consider a parallel plate capacitor initially without dielectric inside, this capacitor has plate area of
0.2 m” and the plates are 1 cm apart and 3kV voltage is applied to it.

(a) What is the capacity of this capacitor?

(b) How much is the charge on each plate?

(¢) Now a dielectric is inserted between the plates of this capacitor, charge remains the same but
voltage drops to 1kV. What is the value of dielectric constant of material inserted between
plates?

(d) If dielectric strength of this material is 2x10° V/m, how much maximum voltage can be
applied on this capacitor?

(e) How much energy this capacitor can store after putting dielectric in between its plates?



GIVEN DATA

5 N.m% "

5 =8R8 A10HE e=1.6x10"C

k=9x10

+2 Doy

N.m
Proton mass=1.67x10*" kg , electron mass=9.1x10"" kg

Scratch paper (DO NOT REMOVE)




