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UESTIONS(40 MARKS)
MULTIPLE CHOICE Q osed s known

physical things are com

. A substance which all
a. Body
b. Particle
c. Mass
d. Matter
2. A quantity which has on
a. Vector quantity
b. Scalar quantity
c. Measurement quantity
d. Displacement quantity
3. Which one of the following is not a Vector qu
a. Displacement
b. Velocity
c. Speed
d. Acceleration
4. The quantity of heat required to rai
centigrade is known as:
a. Calorie
b. Specific heat
c. Thermal Capacity
d. Thermal conductivity
5. The mass of a proton is equivalent to how much kilograms
a. 1.67x107%7
b. 1.67x107
c. 1.67x10%
d. 1.67x10"
6. Which one of the following is the fundamental unit of time
a. Hour
b. Minute
c. Second
d. Day
7. The rate at which a moving body changes its positi
a. Speed
b. Velocity
c. Acceleration
d. Momentum
8. A tendency of a body or mass to resist
a straight line is known as
a, Momentum
b. deceleration
c. inertia
d. Acceleration

ly magnitude i known as

antity

se the temperature of 1gram of water by 1 degree

on in a given direction is known as

change to their state of rest or of uniform motion in




7+ In physics, the S
o S degree of distortjon produced by stress is known as
b. Pressure
C. Shear
d. Strain
10. Force per unit arca is known as
a. Momentum
b. Pressure
¢, Stran
4. Compression
11 Which of the following statement is False about magnetic poles
a. The two poles of a magnet are dissimilar
b, Similar poles attract dissimilar poles repel
€. The repulsion and attraction between magnetic poles is due to a force acting
between them
d. The force of attraction or repulsion between two poles is determined by magnetic
permeability
12. Which one of the following is the CGS unit for force
a. Newton
b. Eng
¢. Dyne
d. Statcoulomb
13. Convert 109" F to degrees centigrade
a 47
b, 45
c. 40
d 43
14. Convert 70°F 1o degrees Kelvin
a 294
b. 273
c. 282
d. 268
15. Which one of the following is not a factor that affects geometrical unsharpness during
radiological procedures?
a. Target angle
b. Tube focus
¢. Source 10 image distance
d. Selected Kilovoltage
16. An arrangement consisting of a wire wound round an iron bar is known as
a. Solenoid
b. Inductor
¢. Electromagnet
d. Relay
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ges in the space near the filament
a. Space charge effects ‘ HSESHEIS kiiswmies
b. Electron emission
C. Space charge

2.1, d.b‘ﬁield emission

. The ability substanc

: C?p?f i{:a?:l‘l:umw to allow current to flow through it is known ag
b. Impedance
¢. Resistance
d. Conductance

2 . . ‘
26. The atom of substances which have their outermost shell completely filled up and their

valence electrons strongly bound on their respective nuclei are known as
a. Conductors

b. Semiconductor
c. Insulators
d. Semi-insulators
27. In electrical conduction, the energy band arrangement in semi —conductors is quite similar
to that of insulators, except that
a. The conduction band in semi — conductors is much closer to the valence band than
1s the case with insulators.
b. The conduction band in semi — conductors is similar to the valence band of the
insulators
c. The conduction band in semi — conductors is much further to the valence band
than is the case with insulators
d. The conduction band in semi — conductors is much thicker than the valence band
than is the case with insulators
28. Which of the following statements is FALSE about Transformers
a. The power dissipated in primary winding should be equal to the power dissipated
in the secondary winding from an ideal point of view.
b. The power dissipated in the secondary winding will always be more than power
dissipated in the primary windings because of transformer losses.
¢. The losses originate from inductive and resistive effects within the transformer.
d. Two main type of transformer losses are Core losses and Copper losses
29. The principle transformer losses in the windings that are due to ohmic resistance that are
dissipated in form of heat and are proportional to the product of current squared and
resistance (1° R) are known as
a. Core losses
b. Eddy current losses
¢. Hysteresis losses
d. Copper losses
30. Breaking down of a dissolved compound into its constituents is known as
a. Dissolution
b. Thermoelectricity
¢. Electrolysis
d. Chemistry
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31. During the process of electricity generation, the number of complete cycles per second is
known as
a. Wavelength
b. Amplitude
c. Phase
d. Frequency
32. Which one of the following statements is FALSE about the peak factor
a. Itis the ratio of peak value to the root mean square (RMS) value of current, EMF
or potential difference.
b. It is the factor in which RMS values must be multiplied to give peak value
¢. Peak factor is equal to 0.707
d. If the wave is not sinusoidal the peak factor is determined by the particular shape
of the curve
33. The thickness of a sheet of a particular absorbing material which if placed in a beam of X
radiation will reduce the intensity of the beam to one half its value is known as
a. Half value thickness
b. 2mm aluminium equivalent
c. Absorption coefficient
d. Linear absorption coefficient
34. Which one of the Newton’s law of motion states the principle of inertia

a. Firstlaw
b. Second law
c. Third law

d. None of the above
35. Mass per unit volume is the units for

a. Relative density

b. Work

c. Momentum

d. Density
36. The quantity of work done in a given time is known as

a. Energy

b. Power

c. Force

d. Pressure _
37. The flow of one practical unit of charge pasta given poi

as

a. Ampere

b. Coulomb

¢. Voltage

J ic charge . .

38. Theds:taglr?lcetrrlis belo%v are all true about semiconductors except one. Identify the incorrect

statement -
a. When certain elements are added to intr

e semiconductor increases. N . . N
b g}ements added to semiconductor for the purpose of increasing their conductivity

are called impurities

nt in a circuit per second is known

insic semiconductors, the conductivity of
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C. Impurlty el
: ments j
which mprove co s
d. When nﬁllées:doc? Cilucti()n pOSsiblr;ducuwty by providing free electrons or holes
: ed impuri '
semico purity causes T
39. Subst nductor becomes known the availability of free electrons the

ances which allow electricity to - o & b type of semiconductor

a. Conductor ity to flow through them ecasi .

2 uctors ugh them casily are known as
. Semiconductor

C. Insulators

d. Semi-insulators

40. The li .
e line voltage obtained from a three phase supplies total to?

a. 480 volts
b. 240 volts
c. 720 volts
d. 415 volts

SECTION 2: SHORT ANSWER QUESTIONS (40MKS)
1. State the factors that govern the rate at which x-ray tube target cools
(5mks)

2. An exposure of 20mAs is required to x-ray the skull of a young lady at a source to Image
Receptor Distance (SID) of 90cm. If the SID was reduced to 75cm, what would the
exposure be if the same density on the film is to be attained
(5mks)

The voltage from a transformer is expected to be 120,000volts, but only 105,000volts are
obtained. Express the difference and the obtained values as percentage of the expected

value

(93}

(5mks)
4. Describe heat transfer in liquids
(Smks)
3. With aid of diagrams, define the following terms with respect to circles  (Smks)
a. Radius
b. Diameter
¢. Tangent
d. Anarc
e. A secant .
6. State five (5) information that are included in the rating of x-ray transformer.

(5mks) . .
7. List five (5) types of T ransformers that are found in X-ray equipment

(5mks)
8. State five (5) factors t
(5mks)

hat determine the size and the shape of the core of the transformer

SECTION 3: LONG ANSWER OQUESTION 2'()MKS o
9. Withanaidofa well labelled diagram, discuss hysteresis with respect t0

electromagnetism
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QUESTION ONE
a) .What is an inductor | (2marks)
b) State three factors affecting inductance of an inductor (3marks)

- ¢) Imagine that an inductor of 200mH connected across a supply of 9V is passing a current
of 2A. When the current is switched off, it collapses to zero in 10 ms, what would be the

emf generated across the coil (4dmarks)

—_d) A source is producing an intensity of 456R/h at one foot from the source. What would
be the distance in feet to the 100, 5 and 2mR/h boundaries (6marks)

e) Define the following terms as used in electromagnetic induction




(i) Retentivity (2marks)
(ii) Residual magnetic flux density (2marks) -
(iii) Coercive field (2marks)
(iv) Permeability (2marks)

_ f) Simplify In (3 +x) - In (x?- 9) (2marks)
. QUESTION TWo T

“. .'a). The following data are obtained for a nickel-iron alloy duﬂng"The'géheration of a steady-state
ferromagnetic hysteresis loop.

- H (ampexjes_/m)

-15 R N 0.75 , .
-20 ' [-0.55
25 ‘ [-0.87 .

3 .- A iy . 2 0’
50 l-0.95 o

(i) Plot the data ’ (Smark)
~ (i1) What is the residual magnetic flux density? (2marks)
(iii) What is the coercive field? (2marks)
(iv) Determine the saturation magnetic flux density. (2marks) (]
b) (i) State two laws of electromagnetic induction (dmarks) .

(ii) State and explain three factors determining the magnitude of induced emf in a closed
circuit - (6bmarks) -

(iii) State four properties of magnetic lines of force (4marks)
QUESTION THREE
,’ ( a),Dj_scuss_thc_Bﬁo.hz:Jhscmy&fﬁom%lm&arks)‘\‘x\

(b) Explain the limitation of the Bohr theory of atomic structure and discuss how the
limitation was resolved (3marks)




c S s -l . : | ;
(c) State and explain three basic nuclear radiation emissions : (6marks)

(d) State the Heisenberg uncertainty principié ' | " (2marks)

(¢) In demonstrating the understanding of nucleér reaction, explaix'l‘the difference between
(4marks)

nuclear fission and nuclear fusion
(6 marks)

(f) Define work, energy and power

QUESTION FOUR |
a) -‘With' the aid of a well. labelled. dlaoram differentiate between direct cuneﬁf (DC) and-
alternating current (AC) (6marks)
b) State‘:zthe first law of thernﬁ;dynamics 7 , (2marks) b
”””””” o f""""—”’"f’(4fn?z7k§')’#—’*“ﬂ T

aws 50A of .currenf. What is the

d) ) An X-ray generator is supplied with 240V and dr |
' (5marks)

consumed power?

e) The posmon of an electrotiin an atom is to. be determined to the precision of
0.02nm Estimate the uncertamty 1nvolved 1n the velocity of an electron. Take 7 = 6. 626 x

10~ Js M a (a/ (1 il ){\ & } (4marks)
f) State the four quantum numbers that can be used to describe the state of an electron in an
atom- (4marks)
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