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SECTION A: (60 marks)

Answer ALL the questions in this Section in the spaces provided.

Derive the SEunits for the following: {4 murks)
(a)  density;
(b} pressuns,
Explain the difference between solids and gases. {4 marks)
O
A4
o =
Nt
The wavelength of a colour of iighr;c@z;}bcnrdad as 390 nanometers. Determine the
Frequency of the colour, < {4 marks}

An ammeter gives a full scale deflection for a current of 0.3 A and its coil resistance is

(.4 £2. Show how it can be adapted to give a full scale deflection of 2.5 A,

(4 marks)
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i Stute any four uses of a capacitor, (4 marks)
6. An immersion hester is imnmersed in water at 100°C, After 10 minutes 0.5 kg of waler

is found to have converted in to vapour. I the latent heat of vaporization of waler is

2.26 % 10° Jkg!, determine the power of the immersion heater, (4 marks)
5 Describe how o by can be charged negatively by induction. (4 morks)

L |
O
«:3’\
o)

8. Define the following terms: <

a) radius of curvature;

(b)y  focal length of 4 lens;

{e) magnification in lenses;

(d}  powerof lenscs.

i mark E:}
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B Two identical bodies heated to different temperatures are allowed 0 cool n same
envircnment. Compare rate of cooling. (4 marks)

10, fa)  Sketch aonediode circwit diagram that can be used to achieve hall-wave
rectification, (3 murks)

&

(2;0
{(b)  E=xplain the expected output 51%@;&} abovie. (1 mrk)
>
1.  Anobject is placed 20 em from a@i\rcrging lens of focal length 25 em. Determine:
{a)  position of image; {3 marks) .
(h) nature of image. (1 mark)

12.  Electrons are accelerated from rest on to a target in a hot cathode vacuum tube by a
potential difference of 35 velts, Determing the velocity of the clectrons on reaching the target.
(mass of efeciron = 9.0 % 107" kg, charge of electron = 1.6 % 107" €) (4 miarks) |
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Explain how the following parameters of an X-ray can be vaned during production:

{a) wavelength: {2 marks)
ih) intensity. T marks)
14. () Draw a sketch diagram showing the essential features of a voltage step-down
iins{ormer. (3 marks)
(b} Indicate any relationship between the feaw{ts m (a) above. {1 mark)
K Ao
. \J
O
15.  Differentiate beeween alpho and gamma gﬁ.‘ﬁmiun (4 morks)
w§’3 e —
23
O e =
L4
SECTION B: (40 marks)
Ansiver any TWE quesitons from this Section in the spaces provided after question 19,
6. {a) Asolid is found to weight 15 N in air and 12 N when folly submerzed in o fluid,
The volume of the Muid it displaces is 20 cm®. Determine:
(b upthrust an the solid; (1 mark)
(i) weight of fluid displaced by solid; (1 mark)
(i) density of sohd, (3 marks}
{ivy  density of the fluid: (3 marks)
{v] relative density of the sohd; (2 marks)
(vi)  relative density of Muid. {2 marks)
1408/312 s Turn over




{b)

17. (&)
b}
{c)
(il

1408312

Determine the resultant capacitance in the combination circuit shown below;
(6 marks ]

Fp.l
Where €, = 1 pF, €, =2 pF, C,=3F, C, =4 puF

A liquid X was put in U-tube containing water and the level of witer changed
as shown in figure 2;

= |-—'Wntcr

Determime:
(i) the pressure nl kevel W using the liquid X: {2 marks)
{iiy  the pressure at level W using the waler, (2 rarks)

{ili}  using the information in (i) and (i) determine the relative density of liguid X.
(4 marks)

State the relationship between specific heat capacity and heat capacity. (2 marks)

With the aid of 4 diagram, explain how a piece of iron bar can be magnetized txing
a d.c. power supply amd copper wire, (5 marks)

In & building, 3 devices rated 250 watts operate for 2 bours a day for 4 days in a

week, while 6 bufhs rated 75 watts operate for 3 hours each day in & week.

If thie cost of power is Ksh 1000 per kilowatt hour, Determine the amount to b2

paid in one week ' (5 marks)

ILL
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o)

(b

(ch

idy

fa)

(h)

()

Siate the differcnce between an extrinsic and intrmsic semi conductor. (2 marks)

il By means of a sketch graph, illustrate the characteristics of o diode.

{6 murks)
(i)  Explain the main features of the graph in (i) above. (4 marks)
Sketch a transfer characteristic graph for 4 bipolar transistor. (3 marks)
Given a resistance wire of diameter 3.0 mm and resistivity 1.5 % 107 €m.
Determine the:
{1} length of wire that would make a resistance of 60 £2; (3 marks)

(i)  diameter of the wire with egual length that would have a resistance of 120 £,
(2 marks)

The objective lens of 4 compound microscope has a focal length of (140 cm while
that of the eye piece lens is 3.0 cm. The two lenses are separated by a distance of
2000 cm. IF the object was placed 0.5 cm from the objective lens, determine:

(i) magnification of objective lens; <(\ (4 marks}
(i} posiion of inal image I'mn‘%g:zpmm: lens; {4 marks)
(rip  magnification of the E;Q‘?IE-E-E lens: 5 marks}
{iv}  total rnugmﬁtml@{égf the microscope. {3 marks)

A radioactive element X decays by emission of two alpha particles followed by
beta particle and garmma rays. Identify the mass number and atomic number of
the resulting element, (5 marks})

State one use of radioisolopes, (1 mark)




