1408312

PHYSICS TECHNIQUES
June/ July 2010

Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCIL

SCIENCE LABORATORY TECHNOLOGY CRAFT

PHY SICS TECHNIQUES

3 hours

INSTRUCTIONS TO CANDIDATES
You should have the following for this examination

Arswer tookler

Meathematical rables/calowlaior
Take g = 9 8miy’

Dengicy af water = JNKY kg m™

This paper consists of TWO sections: A dad B.

Answer ALL the guestions in section A and any TWO guestions from seciion B
Each question in section A carries 4 marks while cach guestion in section B carries 200 marks

This paper consists of 5 printed pages.

Candidates should check the question paper to ascertain that all
the pages are printed as indicated and that ne questions are missing.

O 2008 The Kenm Navoaal Exgavinaiions Courci!




o _I £
SECTION A (60 marks)

Amswer ALL the questions in this section,

(@} The atimosphenc pressure was recorded as 750mm Hg. Determine this pressure when
miasured m Nm©. (Density of mercury is 13600 Kpm™, accelerstion due o ETAVILY 1%
DRENEe™). 2 mmarks)

(b}  State the effects of inérease in temperature on resistance for the followimg materials
(i) metal; {1 mark)
{1} semit conductors (1 mark)

Asohd of relative density 1.2 and a volume of 5em™ is completely immersed in watet
¥ .

Dietermine:
{u) weight of solid in air, [2 marks)
(i) upthrust on the solid. {2 marks)

{Density of water is 1000 kg m™)

{=a) Definie the following terms as used in lightwaves
{1) diffraction; (1 mark)
(1) refraction, 1 mark)
(hy  Sketch a diagram that demoustrates the diffraction phenomenon. (2 marks)

A convex mirror of focal length 25¢m produces an fmage on its axis $em away from the mirmor,
Determine;

(2} the position of object, {3 marks)
(k) magnification. {1 murk)

A cell supplies a current of . 8A through a 1 682 resistor and a current of 0.3A throatgh a 1042
resistor. Calculate the internal resistance of the cell (4 miirks)

A virtual image of 4cm is formed using & convex lens of focal length 20¢m. If the size of
object is lem, determine the position of object. {4 marks)

Deterrnine the ime it takes a 240V, 1200W electric immersion heater o ruise the temperature
of 360 litres of witer in a well - lagged copper tank of mass 12 Kg from 15°C to 40°C.
(Spectfic heat capacity of water and copper are 4200 TKg 'K and 400 IKg 'K respectively,
density of water = 1000 Kgm™) {4 marks)
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i, With the aid of a diagram, descnibe "divided touch™ method of magnetiving an iron bar

(4 marks}

I Differentiate the three states of matter in terms of the motion of their molecules. (4 marks}
10. Differentiate berween zener and photodiodes in terms of their operitions. (4 marks)
i Deseribe the control of wavelength and intensity of X-rays during production in an X-ray tube.

{4 miirks)

z The angle of incidence of a ray of hight in air 1560". Determine the angle of refraction in a
material whose critical angle 15 45.0°, {4 marks)
I3 {4} State the function of 4 fuse i1 mark)
{h) State the present international convention colours of the three wires for a throe
core-flexible cable with lead insulation. {3 marks)
14. [} State the effect of magnetic field on the following radio active émissions;
i) ERMINE [AYyS, (1 mark)
(i)  alpha particles; (1 mark)
(i}  beta particles. {1 mark)
{h) State the most ionizing (emission) radistion. { | mizek)
15,  State four basic apphications of an elegimscope. (4 marks)
SECTION B: (40 marks)
Anzswer auy TWE guestions from this section.
16. (@) Describe the application of the following in a Geiger muller ube
{x} mica window, (2 marks)
(1) gluminium mbe with wire al the cente. (3 marks)
{=)] i Draw a typicil decay curve on o graph of activity (Counts per second) against
time for a radio active elemend. {2 marks)
(i) Indicate clearly at least three hatf-life intervals on the graph in bii) ahove
{3 marks)
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Describe the term magnetic saturation. (¥ marks)
Deseribe the electrical method of demagnetization. (4 marks})

Sketch a cirowit diagram that can be used to achieve full wave rectification using two
diodes. (3 murks)

The velocaty of hight i water 15 2.2'x 107 mfs; while in glass medium velocity is found

to be 20 x 107 mis. Calculate the:

i} retractive index for light passing from water 1o glass; (s muarks)
(i}  angle of incidence in water which would produce an angle of refeaction of 30° in
plass. (3 marks)

Show, using a ray disgram, the advantage of a convex driving mirror over a plane
TTHTTEIL. (T marks)

A beaker contains 300 grams of water ar 21°C. 3.5 grams of ice at 0°C is added 10 the
water which is stirred until the ice is completely melted. Determine the:

(1 imount of heat necded to melt the 1ce: {2 marks)

fin) the lowest temperature of the mixtue @ssuming that no heat enters or leaves the
system and the heat capicity of beaker is negligible (< marks)

State the Archimedes principle (2 marks)

A solid of mass 2kg weighs | $aewtons when wholly submerged in water. 1f the

density of water is 1000 kg m. Determinie the

(1) upthrust on the solid; (3 marks)
T virlume of the solid: {3 marks)
(i) refative density of solid {2 marks)

(i) You are provided with three capacitors C_ = IpF, C, = 2uF, and C, = 3pF
. I~ ‘T A
Sketch a circuit diagram for the three capacitors when only:

i C, 15 parallel to C; (1 mark)
[ C, 15 parallel to C.. {1 mark)

(ii) Determine the resultant capacitance in cfi) T and ofi) 11 above.
(B marks)
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The figure below shows a correctly biased circuit which can be used to determine

voltage characteristics of a transistor
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(i) Indicate the polurities of A and B for the 12 volis supply.

fii) Mame the transisior in the circwi

(1) State the relationship between potential difference across B and W .
(& il

11 mark)

(1 rork)

{1 markl

{iv)  Sketch the resulting graph of output voltage (Vo) against input voltage (i),

(v} Explain from the sketch graph how & Transistor behaves as a swirch

{3 marks)

|3 mirks)

{vi)  Indicate on the graph the%&ctions when the switch 15 “on® and when it is “off"

Explaim the use of the following parts in & cathode ray-ube:
{1} grid control;

{1i} VECULm,

(1} enode,

State the advantape of solid state devices over vacuum tubes

(2 marks)

(2 marks)
(2 midrks)
(2 marks)

(3 marks)



