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SECTION A (40 marks)

Answer four (4) questions from this section.
Differentiate between an error and a mistake. (02 marks)
In determining the resistivity *p’ of a certain wire, the following
measurements were taken,
Resistance R of the wire = (2.06 £ 0.01) Q2.
Diameter d of the wire = (0.57 +0.01) mm.
length L of the wire = (1056 + 0. 1) mm.

nd’R

Use the formula B

to find the relative error in resistivity,
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(i)

Distinguish uniform circular motion from non —uniform
circular motion. (01 mark)
A racing car (figure 1) goes around a circular curve as fast as it can
without skidding. The radius of the curve is 50 m and the road s
banked at 20° to allow faster speed. If the coefficient of static
friction between the road and the tyres is 0.80, resolve the forces
into horizontal and vertical components and apply Newton's laws

of motion and the equation for maximum frictional force to

determine the maximum speed of the car.
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What is meant by reference temperature 85 app (01 mark)

thermocouples?

. - -ouple, one
The e.m.f. (in microvolts) in a lead iron thei'mlf";;; 1P _ 242 where
junction of which is at 0°Cis given. by V :C C"alcu]!ltc the
U is the temperature of the hot junction in % =5 (02% marks)

neutral temperature. S
When a particular temperature is measured 01;:;:‘::0“ each scale
different properties, it has different “um::wat what poiats th
excepl at certain points. Explain why and state 20V
values agree. :

A brass boiler has a base area of 0.15 ﬂ‘lg“‘1’5‘ﬂ*“""‘“m"‘s of dom i
water at the rate of 6 kg/min when placed on @ 822 S B*C
temperature of the part of the flame in contact v

¥

(3 Disingush beween forsed and
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::NT'I and Lis in seconds, What are the equations of the component wave
OS€ Superposition gives rise 1o the above wave? (03 marks)
(@ () What is a potentiometer? (01 mark)
() A student sets up a potentiometer and finds that no matter where y-
along l!'le potentiometer wire contact is made, the galvanometer i\ 1%
deflection is always in the same direction and it is impossible to P
obtain a zero current reading. Give reasons for this phenomenon. Kﬁt )
(02 marks)
(b)  Define the following terms: A’
() Resistivity. (01 mark)
(i)  Temperature coefficient of resistance. (01 mark)

(c)  Calculate the steady temperature attained by a copper wire carrying a
current of SA, using the following data: _
Temperature of the surrounding air = 10 ° C, diameter of wire = 1 mm,
emmissivity of surface of wire =9.22 Jm” K's"; resistivity of copper = o e
1.8 x 10" ohm — metre; temperature coefficient of resistance of copper = ﬁéu R L
0.0043 K" Lo
(05 marks)

| What is a magnetic field? ”
i) State four (4) factors upon which the magne
- point of magnetic field depends.

. -. '@T’
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Distinguish between zero bias and contact potential as applied 1o
P — N junction diode, (01 mark)

A close examination of current-voltage characteristic of a diode
shows that current varies exponentially with applied voltage (V,)
according to the equation Iy = |5 exp [%). where ls is the fiddle

factor called saturation current, e is the charge on an electron, Ip is
the diode current and K is the Boltzmann constant. Calculate the
resistance of the diode at the temperature T =25 °C (298 K) if the
ammeter reading is 1073 Amps. (02 marks)

) Describe basic logic gates. (01% marks)
(i) A driver must wear a seat belt(s) when hdshei‘&dﬂ”il‘s (B) un.less

he/she is reversing (R). Convert this conditional statement Info &
logic gate system. 1 mark)

Study the common ernltterclrcthﬁgm'eug_é answer the qu

follows.
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SECTION C (30 marks)
Answer three (3) questions from this section.
1. (&)  Define the following terms as applied in capacitors.

(i)  Time constant. (01 mark)
(i) Dielectric constant. (01 mark)

(b)  State the relationship between the capacitance of a capacitor and the
following:

()  Distance between plates, (01 mark) =

i
L2 Pf\ (i) Area between plates. 01 m 4 \ I"_ |
% '-.*._Q St

Ina wbratmg reed experiment, two parallel plates capsclm with area
0.4 m* are separated by 3 mm of a dielectric. The of 201 )
charges and discharges the capacitor at frequency of 60 Haanda current
of 40 pA is produced.

W will be tlin new eapaelm i half of ~l e
withdrawn from ﬂl‘&plmg?

”Wlﬁtiﬂtﬁwﬂ‘bﬁi en
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13, (a)  Whatis meant by y
(1) anelecric field? (01 mark)
(i)  amagnetic field?
j ’ (01 mark)
(b) (i)  Define electric potential. (01 mark) i!
(ii)  Eight charged water droplets, each with a radius of | mm and a '
c_ha_rgg of 10"C coalesce to form a single drop. Calculate the -]
_potential of the bigger drop. Wnark)
| s
(€) (i)  Whatis an electric line of force? - (01 mark) |
& (i) In figure 3 below, gy =-5 x 10°C and g = +2 x 10 2

the work done in moying a third charge q=3x10°
en%‘{ agonal of the rectangle.

¥ =

qp
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