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a) Electron flow

is pulsed but uninterrupted
B Electrons flow

in one direction but not the other
¢) The result is constant potential DC

d) Voltage is increased

tion 2: Short Ans

wer Questions (40 marks) é marz;
State five types of energy (5 mar
Explain magnetic induction

i the primary
) . 0 turns of wire o'n
If a transformer is supplied with 415V to the primary coil has i?tage bat will be in the
coil 20,000 turns of wire on the secondary coil, calculate the v

(5 marks)
secondary coil . (5 marks)
Explain li,ow the temperature of a conductor i.nﬂuenc.e the rlfis;sits:; (5 marks)
Explain the factors that affect size distortion ina ra?l?%rap (5 marks) N
Citing examples, explain ferromagnetic materials i 4 ctuween lines of force and 4 con i
Outline the three ways that can be used to create motion be (5 marks)
in electromagnetic induction (2 marks)
a)Define Geometrical unsharpness . (Ug) I (3 marks)

b) State the factors that control geometrical unsharp

Section 3: Long Answer Questions (20 marks)

i mers in the X-ray
1. Describe the factors that greatly affect the efficiency of the gz:)ns::rks)
. equipment and how they can be minimized

Page 7 of 7
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A nucleus
¢) A permanent magnet
d) An electromagnet
33. Which of the following would li
a) Air
}6 Iron
c) Glass
d) Lead
34. An electron moving in a conductor
a) Causes the conductor to behave as a bar magnet
b) Causes the conductor to'bend
¢) Produces a magnetic field in the conductor
Produces a magnetic field perpendicular to the conductor
35. An electromagnet
a) Cannot be turned off
b) Has an air core
¥ Is a coil of wire wound around an iron core
d) Produces a magnetic field with or without an electric current
36. In an electric motor
a) A coil of wire is mechanically rotated
b) A commutator ring is not necessary
¢) ACischanged to DC
g?f Electric current is supplied to a coil of wire
37. The electric current produced by an AC generator has
A Alternating positive and negative intensity
b) Constant negative intensity
c) Constant positive intensity
d) Pulsating positive intensity
38. The principle application of a transformer in an X-ray imaging system is to
a) Change AC to DC '
b) Change DC to AC
c) Change frequency
Change voltage

i ial?
kely be classified as ferromagnetic material?

39. Which of the following principle of rectification produces the maximum efficiency of X-
production? y

a) Four-diode rectification
b) Half-wave rectification
o/ High frequency
d) Self-rectification
40. A circuit that contains a single rectifier

ray

Page 6 of 7
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c X
) g:g:;g :)I;rier-shell electrons move
35 Wl abint i H i Vsir];shiell electrons move
D), Tl £ 1s a method of electrification?
b) Excitation
Induction
d) Resonance
26. Objects become electrified because of
a) An excess of neutrons
b) An excess of protons
2J Transfer of electrons
d) Transfer of protons
27. The unit electrostatic charge is the
a) Ampere
pJ Coulomb
c) Electron volt
d) Newton
28. The electrical resistance of a wire increases as t
a) Insulator decreases
b) Insulator increases
5/)' Wire decreases
d) Wire increases
29. The number of volts required to cause a current 0
5Q(ohms) is
a) 5V
b) 40V
c) 45V
200V

30. Ohms law states that

# The electrical potential
b) Electrical current is the product of voltage resistance

c) Electrical power is equal to voltage times resistance
d) Electrical potential to current squared times resistance

he diameter of the

£ 40A in a circuit having a resistance of

is a product of current and resistance

31. In a series circuit
a) Ohm’s law fails r‘w’h»d‘
.} The total resistance is the sum of the individual currents

c¢) The total current is the sum of the individual currents
d) Only three circuit elements are allowed

32. An example of a magnetic domain is
a) A bar magnet

Page 5 of 7
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i i roperties
d) Atomic mass number determines the chemical prop

17. Isomers are atoms that have different
_aJ_ Energy states
b) Filled electron shells
¢) Numbers of neutrons
d) Numbers of protons
18. In an electronic spectrum, photons of a ra
a) High energy and long wavelengths
b) High energy and short wavelengths
of Low energy and long wavelengths
d) Low energy and short wavelengths
19. The principle difference between X-rays and gamma 12
a) Energy
b) Frequency
c) Wavelength
dy’ Origin
20. Electromagnetic radiation _
a) Exists at zero velocity ] Ao
Jaff Exists only if its velocity is }LLOEmls’ i
c) Has energy represented by amplitude
d) Has mass that increases with increasing velocity
21. The inverse square law is as a result of
a) Attenuation
b) Absorption
¢ Divergence
d) Scatter
22. If an instrument position 1m from a point source is moved 50cm closer to the source, the
radiation intensity will '
a) Decrease by a factor of 2
b) Decrease by a factor of 4
¢) Increase by a factor of 2
Increase by a factor of 4
23. The principal reservoir for excess electric charge is the
a) Clouds
b) Lightning
¢f Earth
d) Water pipes
24, Regarding the movement of an electric charge from one atom to another atom
a) Both positives and negative charges can move . ’
b) It must occur in a large atom

dio broadcast have relatively

ys is their

Page 4 of 7
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d) Matter and energy are related
9. Which of the following is a unit of work?
a) Gray
lpf Joule \
¢) Hertz
d) Newton
10. Which of the following statements about energy is true?
a) Energy is force
b) Energy is a form a power
95 Energy is the ability to do work
d) Energy is the rate of doing work 3
11. Heat is transferred from a glass-enclosed five place primarily by: _
a) Conduction
b) Convection:
¢) Convention.
@) Radiation.
12. Which of the following element is not placed in any group of the periodic table?
a) Helium i
b Hydrogen.
c) Tungsten
d) Uranium
13. The Horizontal rows in the period table are called
a) Articles
b) Compounds
c) Groups
cyf Periods
-14. How many atoms are there in one molecule of Sodium bicarbonate (I_\IEHQQ-‘!)Z_ et
a) 1 2zl
pﬂ 6
e) 3
d 4 |
15. The number of protons in the nucleus of an atom is called the
9y Atomic number A
b) Atomic mass
¢) Valence
d) Ionization state
16. Regarding atomic nomenclature
a) Atomic mass is the number of neutrons
b¥ Atomic mass is the number of protons and neutyons
¢) Atomic mass is the number of protons minus neutrong

Page 3 of 7
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.

hoice Questlons (40 marks)

leC
Section 1: Multiple . red in

1. X-ray tube voltages are me
gy Kilovolt ~
b) Megavolt
¢) Microvolt

% Yo i jvalent to
2. A radiographic exposure that lasts 1/10 s is equiva

a) 100ms
b) lms

~y—100ms ¢
d) 1000ms Qoo
nt to
3. A radiographic exposure is made at 600mA and ZOOSm This is equivale

a) 1.2mAs -,
by 1.2x10°mAs
¢) 1.2x10' mAs
d) 1.2x10° mAs
4. Which of the following is not a base quantity in the SI

a) Electric current
b Exposure
c) Mass -

d) Time.
5. Which of the following is expressed in the proper units

a) Absorbed dose; Sr'(5v)

b).-Activity rem

c) Dose equlvalent rad -
Exposure mGya

6. A kllogram is the
a) Energy required to raise 1 (Ib) of water 1%

b) Mass of a standard gold bar
c) Mass of 1Ib of water
¢) Mass of 1000cm3 of water
7. Which of the following is a unit of rad10act1v1ty‘7
;6 Ci
b) Gy
c) J
d) Rad .
8. Which of the following currently states Newton’s first law of: motion
An object at rest will remain at rest unless acted on by extemaL force s
b An object with mass (M
) F_maj s (M) and acceleration is acted on by a fow given by the equation
c) For every action, there is an opposite equal reaction 3\,)\

. Page20of7
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KENYA MEDICAL TRAINING COLLEGE
FACULTY OF DIAGNOSTIC SCIENCES &
DEPARTMENT OF MEDICAL IMAGING SCIENCE

END OF SEMESTER EXAMINATION
FOR
DIPLOMA IN MEDICAL IMAGING

PAPER: MEDICAL PHYSICS AND CHEMISTRY I (MPCI)

DATE: 18" February 2020 TIME: 3 HOURS (9:00AM — 12:00 PM)

INSTRUCTIONS

1. This paper consists of:
* Section 1 (40 Multiple Choice Questions)

e Section 2 (8 Short Answer Questions)
e Section 3 (1 Long Answer Question)

2. Attempt ALL Questions

3. Write the EXAMINATION NUMBER given on all the answer sheets provided and on the
§ question paper. @

Ensure that all examination answer scripts are handed in at the end of the &Ramination

4.
qﬁf’ B

S. Ensure you sign the examination register provided

EXAMINATION NUMBER .....oeeesennseninnininininiiiiniiiricaicoe
¢
e >R « b » b
& % "
& f* ; % L)
* I
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energy
produced
-y Increasin per of target
iy i atomicnum
Filtration Atomic Number | Increasing
Fewer lower A of Target o I
L%
energy photons| §. No filtration : e
S Increased: 2
.: R
Decreased: =4 :
“6 ¢ Quamity of _‘a’ Loweer
* & X-ray g ammi.cl_
-g photons 2 numhbes
= [ ]
= Total filtration ﬂ
/rﬁergy of photons (keV) Characteristi -
Increased: P

e Average - g% bﬂ'ig v

energy of \ '\h : q‘ﬂ
photons /w

Waveform of

Current Increasing atomic number of target
Having a more W'r
e g g High atomic
uni qrm current 3 umber
(rectified) -
results in - "e'
_%’ Lowy
Increased: £ atginic
z {urmber
. —
e Average Epergy of phqtons (keV)
energy
e  Quantity
of x-ray
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hamber v s window,
"l conducy Clectricity, When radiation entery/the chamber through the

c
the photons ip e radiatio This will make

H ] 3 N . ' ) o,
n will jonize the inert gas iside the chambe
the ga

s o the
S co i . accelerated due to
nductive, The electrons produced due ¢ acceler

otent; ; -
: 1al that was applied and these electrons ghuse more ioni

fonization ar

The ionized

electr, , .r, The counter
Ons travel towards e anode. The anode is connectec e

co : jon,
unts the electrong reaching the anode and therefore me; ption

; . f ks
;0 /{0 Discuss the principal factors influencing the shape of an x-ray spectrum (20 marks)

-
/ ( 3 mA
(1) added filtration
( J generator wave form
J) target material
v hehmpehote—
Increasing Increasing the
the Tube o P Tube Current Increasing the tube current (mA)
Potential (kV) | § High kv (mA)
‘6 P
= o
- Increased : {_: Increased quantity| 2 ) High current
< 5 of x-ray photons s '
*  Quantity 'g Low k o
ofx-ray | 5 No change in: 2 o
photons | = ‘ E current
> =]
* Sﬁg’yge Energy of photons (keV) . = .
. , _ Energy of photons (kev)
3/""’" e L: h 1w Characteristi
Maximu - - ¢ energy
I e e T R A g ¢
o x Q) ,13 *  Minimum
/y energy W e
If kV great e Maximum
enough, energy
characteristic
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tter
o s : amount of ma
This is the measure of the penetrafing power of the x-ray beam il tl;::erials and strengths ot
required to attenuate the beam 3§ half its value. It differs for different m
beams. To calculate the factof of reduction use: 24" through
A £ it fasses thr
e.g. if the HVL of a beam is 2mm, by what factor is the beam attenuated by if 1
8mm of material? =X L —Mm X
nNo= Ny e Lotz 4
8mm =4 HVLs %* Yoou
" & ,J/) - e | (A3
=16 2. X =
The beam is attenuated by a factor of 16 /‘)L
SR
Q |
SECTION C - 40MKS ‘
29 R
a. Explain 5 applicatlortS}/radloactlwty
i. Tracing
1. Medical application /
iii. Dating once living object €L
iv. Preservation of food '
v. Radioimmunoassay /
vi. Simple metabolic examinations
b. Describe the principles of Geiger Muller tube (10mks)
D ey
ﬁ‘lllL I oy - 3
wln& I (+)H
©5 2 0 o ° °
: ° 00 © o ©
\5: ) o }
J-o°°To°o o 0\-" T

Positivel
lonizing radlation molecules or atoms of gos ely charged electrode

A Geiger-Muller counter is a device used for the detection and measurement of jonizing
radiation. The Geiger Muller tube has a chamber filled with an inert gas (helium, neo
, neon, or

argon) at low pressure. When a high voltage is applied to this chamber the metallic

CamScanner
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iv. Maximum permissible dose
Maximum dose which a person should rée€ive

considered to produce no harmful effect

period and

Va Skin dose
dose received at a point on the skin

2 ,C: /46/ State 5 properties of gamma particles
a. Gamma, y-rays are not deflectéd by electric and m

(5mks)

etic fields. It shows

that they do not have any charge.
s like X-rays. T wavelengt

b. Gamma, y-rays are electromagnetic wave
y-ray photon is smaller than that of X-rays.
c. The rest mass of a Gamma, y-ray photon is zero Gamma,/
with the speed of light.

d. Gamma, y-rays have very large penetrating pq

through several centimeter of iron and lead.
e. Gamma, y-rays can produce fluorescene in a fluorescent subst
f.  Gamma, y-rays affect a photographic plate more than p-particleg’
g. Gamma, y-rays can knock out electrons from the surface of d,Mmetal, on
which they may fall.
%’(State 5 characteristics of Tungsten that makes, it a material of choice for target of the x-

ray tube / (5mks)
a. High melting point
b. High atomic number \/ /
c. High density. /
d. Reasonable absorption of heat.
e. Fairly high thermal conductivity /
- f. Good mechanical strength

2. Reduced risk of surface crazing as a resy]t of added ¥1%nium

- Define half value layer, and bri : :
s {18' yer, and briefly describe hoyw 1t can be determined (5mks)
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il B ; ; i tion 2 X mlﬁ
- They undergo reflection, refraction ang diffraction- ;Xw

0
L 08 ms-1-
. All electromagnetic waves traVel:yZ speed of light 1.- 310852

iv. They carry no electric charge “/ illating electric
o ci
V. They transfer energy from a source to a receiver i the form of o

and magnetic fields.

vi. They obey the wave equation (v = A f).

es it take

&%The half life of a sample of@jadioactive substance is 98 minutes. How,ong do
(5mks)

for the activity of the sampl® to reduce to 1/32 of its original valu

\
™

£
v . Define the following terminologies as used ip radiation dosimetry (5mks) 4
i. Absorbed dose: the radiatjén energy absorbed per unit mass of an organ \V%}\S’
or tissue.
il. Threshold dose

is a dose level below which Here is no effect of radiation on the

— = 490- mmj:%i

biological response Y:’h $
iii. Exposure dose \r’"& . LS
. : o
The dose at a specified point expressed ag/the ionization it produces per N YC
unit mass of air

(% CamScanner
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19. Ultrasound is sound with frequency greater than

a.
b.

e

d.

2 Hz

15 Hz &
20,000 Hz

1540 Hz

20. Which of the following statement is NOT true about beam of x-rays

a.

b.

c.
d.

Beam of x-ray pass through body tissue unaffected b the
u
Beam of x-ray may transfer all energy to matter and do not pass throug

patient to the film ]>

Beam of x-ray may diverted with or without energy loss

Beam of x-ray is monoenergetic

Section B — 40mks

7,'.411’. With an aid of well labeled diagram,

a.

2
%State 5 common properties of electromagnetic waves

describe the process of coherent scattering  (5mks)

Scattered
x-ray

Incident x-ray

Classical scattering

In this scattering event the X-ray the ingident Photoh interacts with amrorbital
electron of a tissue atom and changes direction. Ifi this particular interaction the
incident x-ray photon is of a rather lgw energy
when it interact with tissue atom they are not likely to cause ionization. Instead
the atom absorbs the energy of this x-ray photon, causing excitation of the atom

and then immediately releases the energy in a new direction.

mks)\

i. They do not require a material medium and can traye] through a vacuum

L3 CamScanner
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a. K characteristic
b. L characteristic D
¢. No Interaction

d. No X-ray produced s all the

- ectron misse
14. During x-ray production, in which interaction does the filament el

orbital electrons and interacts with the nucleus of the target atom-

a. Characteristic interactions
b. Bremstrahlung interactions B
¢. Compton interactions

d. Classical interactions

15. Which one of the following is a major source of occupational exposure
a. Photodisintegration
b. Pair production /D
¢. Photoelectric interactions
d. Compton interaction
16. The filtration of an atomic beam has the effect of
a. Improving the quality of the transmitted X-ray beam 1
b. Increasing the quantity of the transmitted X-ray beam %r
c. Reducing the quantity and decreasing quality of the transmitted X-ray beam
d. Improving the quality and increasing quantity of the transmitted X-ray beam

17. A specific combination of protons and neutrons in a nucleus is called

a. Nucleus S ‘
n
b. Nuclide Nucleo

c. Neutrino fF P\EE'
d. Nucleolus (FREE)

18. A photon of 10Mev colliding with a nuclear will likely result in which type of

interaction
a. Photoelectric
b. Photodisintergration &
c. Thompson

d. Compton

O
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a.
b.
e.
d.

9. Which of the following statements is true about non jonizing rad

d.

Tube current

Exposure time C

Tube voltage

Filament voltage

jation
Deposits energy in the materials through which it passes-

ectrons from
They have sufficient energy to break molecular bonds or remove el

atoms.
) e . visi i t, beta
Example include of non ionizing radiation include; visible light, heat, betd,

microwaves, and radio waves k

They are able to cause ionization

10. For X-ray to be produced, the following conditions have to be met except

a. Exposure factors have to be selected.

d.

Electricity has to travel to the anode, cathode and filament.
be boiled off in the filament and are streaming across the anode

Electrons have to
at tremendous speed. D

The X-ray tube window has to be opened

11. During the process of X-ray production, the filament electrons penetrate the face of the

target to a depth of approximately how many millimeters?

a.
b.
C.
d.

0.5 millimeters
0.2 millimeters A
0.1 millimeters

0.3 millimeters

12, During x-ray production, what is the shortest binding energy of K-shell electrons in

tungsten

a.

b.

C.
d.

40 Kev

20 Kev (

70 Kev
10 Kev

13. A filament electron has 50 KeV of kinetic energy and strikes a Tungsten K-shel]
-she

electron. What would be the result of this type of interaction
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for X-ray to be produced except!

4. The following are conditions necessary

Exposure factors have to be selected. &

a.
b. The anode has to rotate t0 full speed _
Electricity has to travel to the anode and cathode filament.

Electrons have to be boiled off in the filam

S

at tremendous speed.

5. Which of the following statements is true about x-ray beam quantity

a. Beam quantity varies inversely as the square of the 1.
b. Beam quantity varies directly as the square of distance.
¢. The use of filtration decreases x-ray beam quantity to an ext

other factors C

d. Beam quantity is inversely directly proportional to mAs.

6. An interaction with matter that occur throughout the diagnostic range involving

moderate energy X-ray photons is known as:

a. Classical Interactions

b. Pair production
c. Photodisintegration interactions

d. Compton Interactions
7. The statements below describe the application of an electromagnetic waves.
i. Used to produce images of hot objects through the colours
ii. Produced by the amount of heat dissipated by an object.
iii. They are used in hospitals to detect illnesses (diagnosis)

iv. Used in warfare missiles and burglar alarm systems -
Identify the type of wave whose application is described above.

a. Infra-red radiation
b. Visible spectrum
c. X-Rays

d. Gamma rays

8. In order to obtain a higher-energy X-rays, one needs to change?

ent and areé streaming acros

atio of change in kVp.

IQP-OB/ EP

g the anode

ent that it depends on

\J
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KENYA MEDICAL TRAINING COLLEG

Department of Radiography and Imagin
e s

22/2023
COLLEGE EXAMINATIONS FOR ACADEMIC YEAR 20

IMAGING
END OF SEMESTER EXAMINATIONS FOR DIPLOMA IN MEDICAL
SCIENCE ‘

MPC 1209: Medical Physics and Chemistry II

DATE: . TIME: 3 hours

Instructions
Answer all questions in sections A,Band C
SECTION A: 40 MARKS

1. Up to what intensity of radiation is used for mammography?
a) < 10keV
b) < 70keV
| ©)<30keV C
d) < 40keV
2. Radioactive emissions have different ability to penetrate materials. Alpha particles are,
a. Relatively big and heavy in atomic terms and a highly ionizing form of radiation able

to penetrate the skin

b. Relatively big and heavy in atomic terms and a highly ionising form of radiation byt
not able to penetrate the skin

¢. Relatively small and light but able to penetrate the skin B

d. Relatively small and light but unable to penetrate skin.
3. Which of the following statement is falge about X-rays
a. Most X-rays have a wavelength ranging from 1%y to 10“m,
b. Most X-rays have frequencies in the range of 3x]Qs

Hz to 3x10w Hz
. Most X-rays have energies in the range of 124 eV to 124 key A/

d. Most X-rays have frequencies in the range of 30 petaherty t0 30 exah rt
Crtz
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SECTION 3: LONG ANSWER QUESTION (20 MARKS)

o 50. Starting from the definition of the r

adioactive decay law derive the exponential decay law
* DI
formula. (10marks)

7

£1(?Lf)0ﬂf

o W I8
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( 40, The main advantage of full wave rectification over half-wave rectification is
(a) A greater number of x-rays per cycle
;K) Higher energy x-rays
(c) Higher mA
(d) Less voltage ripple

SECTION 2: SHORT ANSWER QUESTIONS. (40 MARKS)

1. (@) What is electron emission?
(b) State four properties that a thermionic emitter should possess,  (Smarks)
» 2. A 9-inch thick patient has a coin placed on the skin. The SID is 100 cm. What will be the
magnification of the coin? (Smarks)
(5 marks)

3. Explain the following terms
i)  Direct proportionality
ii)  Indirect proportionality
iii)  Inverse square law
iv)  Exponential Law —
4. A radiographer lifts 0.8K g cassette from the floor to the top of 1.5m table with an acceleration of

3/ms®. What is the power exerted if it takes 1.0 5 k (Smarks)

of and where most of the

5. Describe what an atom is composed
(S Marks)

mass of the atom is.
6. (a) Name one way of reducing Eddy Currents,

(b) State the applications of Eddy Currents, (Smks)
7. Prove that the capacitance of a capacitor of two parallel plates having an area A and separated

by a distance d is given by C = A—:ﬁ (5 marks)

8. (a) Define Inductance. P
(b) State the applications of inductance (Smarks)
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34. Find the wrong statement.

(a)An electron gun is to create electrons and then accelerate the
((lﬁThermionic emissions and photoelectric emissions are the same
(c) The kinetic energy of photoelectrons vary
(d)Vacuum tubes are thermionic devices
35. The process by which free electrons are emitted from the
heat energy is applied is called.................-
(2) Schottky emission
(b) Photo-excited emission
(¢) Thermionic emission
(d) Photo-electric emission
36. In X-ray emission tubes, X-ray is emitted by the accelerationof __——
(a) Atoms (b) Protons (96 Electrons (d) Neutrons

37. The part of the x-ray generator that supplies the high voltage necessary between the cathode

and the anode is called the:

(a) Filament circuit -

9/) Main x-ray circuit  °

(c) Low voltage circuit

(d) Thermionic emission circuit
38. In modern x-ray equipment, the device most often used for current rectifications is a (an):
(a) Modified x-ray tube
(b) Thermionic valve tube
%:) Solid state diode
(d) Ionization chamber

39. The process by which Alternating Current is converted into pulsating Direct Current is
termed:

(;{) Rectification

(b) Polarization

(c) Electrification

(d) Depolarization

=
L 2
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(d)They have both primary and secondary windings
28. The principle purpose of the autotransformer is to:

(#) Adjust voltage

(b) Decrease voltage
(c) Rectify voltage
(d) Stabilize voltage

29. When the ﬁght-hand rule is applied to

(a) Circuit resistance

(b) Electric field
() Electric current

(d) Magnetic field

a straight wire, the thumb indicates the direction of the:

30. The transformer changes:
(a) Electric current to voltage
(b) Electric energy to electromagnetic energy
(c) Electric energy to mechanical energy
(4) The amplitude of the voltage
31. What is the value of capacitance of a capacitor if it has a charge of 9C and voltage of 5V?
(7 1.8F (b) 45F () 4.5F (@ 8.1F -
32. What happens to the capacitance when a dielectric material is inserted between the plates of a
parallel plate capacitor?
(a) Capacitance decreases
(b) Capacitance remains same
M Capacitance increases
(d) Depends upon the material of the dielectric
33. What is the total charge on the parallel plate capacitor shown?

(2)2Q ()02 (0 (d)-02

F
BV

CamScanner
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(d) Magnetic force

20. ili il the steel
If a coil is wound around a steel core and electric current is passed through the coil, the

core acts as a?

(a) Electromagnet

?zf) Permanent magnet

(c) Neither electromagnet nor permanent magnet

(d) Either electromagnet or permanent magnet
21. The magnetic field strength of a solenoid can be increased by inserting which of the
following materials as the core?

(a) Copper (b) Silver (¢) Iron (d) Aluminum

22. What happens to the magnetic field in the solenoid when the length of the solenoi

(a) Increases (b) Decreases (c) Remains constant (d) Becomes zero

d increases?

23. A relay is used to
(a) Break the fault current

(b) Sense the fault D
(?)f Sense the fault and direct to trip the circuit breaker

(d) All of these
24. Which relay is also called angle impedance relay?
() Impedance Relay (b) Reactance Relay (c) Mho Relay (d) Frequency Relay
25. Hysteresis is the occurrence of ........... ina magr;etic circuit.
(a) Lagging of H behind B
026 Lagging of B behind H
(c) setting up constant flux
(d) None of the above
26. At low frequencies, materials use for transformer cores is
(a) Copper (}115 Silicon iroﬁ (c) Soft iron (d) None of the above

27. Which one of the following is always true about generators and motors?

Q\a‘(’m\ lven

(a)They are electromagnets
(b) They both require commutators

Qé)They convert energy from one form into another
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qua] to it — in the

is e
14 . The number of the outermost electron shell of a7 atom 18

periodic table
(a) Group
(¥) Valence
(c) Element
(d) Period
15. The properties of elements in a horizontal TOW of the periodic table follow
(a) A nonrepeating pattern
() A periodic pattern
(c) No pattem
(d) Unpredictable pattern
16. As we go from left to right a cross period, electron affinity
(@) Increases
(b) Decreases
(c) Remains same
(d) None of above
17. Coulombs law states that electrostatic force is
9{5 Invefsely propertional to the square of the distance between the charges
(b) Directly proportional to the square of the product of the charges

(©) Diréctly proportional to the square of the distance between the charges

(d) Inversely proportional to the product of the charges

18. Most magnets:
(;x)’ Are affected by another magnetic field
(b) Are diamagnetic
(c) Are naturally occurring if used in science and technology

(d) Have north, south and neutral poles

19. All magnetic lines of force crossing a given area are referred to
(a)Magnetic field
(BXMagnetic field strength
()ﬂ Magnetic flux v
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® The following factors control the geometrical un-sharpness except
(8) Source to object distance v
(¥) Source to detector distance
(¢) Source size/focal spot size /
(d) Object to detector distancev ;
10. Which of the following is true regarding our understanding of atortis
structure?
ga)’f{utherford describes the nuclear atom
(b) Rutherford is known as the “Father of Radioactivity”
(¢) Rutherford identified cathode rays as particles and constituents
(d) Rutherford is responsible‘ for the periodic table
11. Who proposed the atomic theory?
(&) John Dalton
(b) Robert Millikan
(c) J. J. Thomson
(d) Neils Bohr

12. Which of the following conclusions could not be derived from Rutherford’s a-particle

scattering experiment?
a) Most of the space in the atom is empty.
(b) The radius of the atom is about 10~10 m while that of nucleus is 10-15 m.

. (;lﬁ Electrons move in a circular path of fixed energy called orbits.
(¢ Electrons and the nucleus are held together by electrostatic forces of attraction.
13. Assertion (A): All isotopes of a given element show the same type of chemical behavior

Reason (R): The chemical properties of an atom are controlled by the number of electrons in the

atom.
(@ Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A,

(c) A is true but R is false,
(d) Both A and R is false
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1. Which of the following is in direct proportion?

SECTION 1: MUL

(a) One side of a cuboid and its volume. _
i i erv

(6) Speed of a vehicle and the distance travelled in a fixed time 11

(c) Change in weight and hei ght among individuals,

(d) Number of pipes to fill a tank and the time required to fill the same tank.

: ; i ing is not
2. Both x and y vary inversely with each other. When x1s 10, y is 6, which of the following

a possible pair of corresponding values of x and y?

‘ 5and 2.4 (d)45and 1.3
(a) 12 and 5 (b) 15and 4 (gh 25 an ()' . )
3. A radiographic exposure of the chest was taken at 72 inches using 10 mAs and had an

exposure of 50 mR. what would the exposure be at 80 inches?
(2) 5.71mR (b) 57.1mR (¢) 40.5mR (d) 4.05mR
4. Which of the follov;zing is an SI base unit?
(a) Becquerel (b) Gray (d) Kilogram (d) Coulomb
5. Which of the following is a unit of work
(a) Joule/Second (l;D/J oule (c) Hertz (d) Newton
6. Find the work done in lifting an infant patient weighing 90 N (20 Ib) to a height of

1.5 m.
(@) 135W (b) 60N (c) 1357 (d) 30J/S
7. Which of the following statements about energy is true
(a) Energy is force
(b) Energy is a form of power
(d) Energy is the ability to do work
(d) Energy is the rate of doing work

8. Heat is transferred from a glass enclosed fire place primarily by

(a) Conduction (b) Convection (c) Convention (d) Radiation


https://v3.camscanner.com/user/download

KENYA MEDICAL TRAINING COLLEGE
FACULTY OF DIAGNOSTIC SCIENCES
DEPARTMENT OF RADIOGRAPHY AND IMAGING
DIPLOMA IN RADIOGRAPHY AND IMAGING
SEPTEMBER 2021 CLASS

YEAR ONE END OF SEMESTER ONE EXAMIN
PAPER: MEDICAL PHYSICS AND CHEMISTRY I (MP C

ATION

DATE: 7% February 2022 TIME:3Hrs (9am-12pm)

INSTRUCTIONS

1. Attempt all questions.
2. Write your registration number on all the answer sheets provided and on the

question paper
Ensure all examination scripts are handed in at the end of the examination.

Ensure you sign the examination register provided.
Any examination malpractices will be handled as per the college

examination policy
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b) An excess of protong
Transfer of electrong

7d) Transfer of protons -

SECTION 2: SHORT ANSWER QUESTIONS (40 MARKS

1. Ifa transformer is supplied v;/ith 415V from the mains and the primary coil has

200 turns of wire while the secondary coil has 20,000 turns of wire, calculate the
. voltage that will be in the secondary coil (5Smks)

Explain how the temperature of a conductor influence the rgsistance Smks
Explain the following terms stating their significance in radiography (10mks)

/af Direct proportionality
/b. Indirect proportionality

w -

c. Inverse square law
. The law of logarithm

.
4. Explain any two methods of heat transfer (Smks)—_ “:Zg*w

5. Explain why the voltage on the secondary side of the fransformers in x-ray tubes
needs to be rectified (5 marks) e

6. Differentiate between p-type doping and n-type doping (10mks)

SECTION 3: LONG ANSWER QUESTIONS (20 MARKS)

1. Discuss the following classifications of magnetic materials based on their magnetic
susceptibility property when placed in a magnetic field :

a) Diamagnetic .
b) Paramagnetic - (v (
c) Ferromagnetic substances. *'*
o
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32,

33,

34,

33.

36.

37

38.

39.

40.

Tesrve ¥

¢) Increase by a gac:or o? ‘21 h
’ by a factor 0 . -
%elgrcifgspeal z,escrvoir for excess electric charg

a) Clouds

b) Lightning

¢) Earth

d) Water pipes

C)ompounds that have same rn_olecular formula but d
their molecules .are‘&llgdb

a. Isotopes (LoreHTF €0

¥. Isamers
. Hydrocarbons

c
d. Organic compounds

atoms in

ifferent arrangement of

: i of

Which of the following principle of rectification produces the maximum efficiency
X-ray production? -
#) Four-diode rectification /)
») Half-wave rectification
¢) High frequency
d) Self-recfification
A circuit that contains a single rectifier
Electron flow is pulsed but uninterrupted

Electrons flow in one direction but not the other
In a series circuit

The result is constant potential DC
Voltage is increased
ReF
a) Ohm’s law fails
J) The total resistance is the sum of the individual currents

¢) The total current is the sum of the individual currents
d) Only three circuit elements are allowed

o=

The number of volts required to cause a current of 40A in a circuit having a resistance
of 5Q(ohms) is T ‘

a) 5V - -~

b) 40V v = 1k N 5

c) 45V wod s -+l e’ .

) 200V A

In medical imaging, the phenomenon called focal-spot blur, (penumbra) greatly

affects

a. Image contrast

b. Image magnification

¢. Image sharpness

d. Image quality

Which of the following is a method of electrification?
a) Transmission

b) Excitation

¢) Induction

d) Resonance

Objects become electrified because of
a) An excess of neutrons
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b. Total number of electrons in the atom

c. Valence state of the atom

/ﬁ - Number of electrons in the outer shell
7 -
26. Coulombs law states that electrostatic force 18
es
2. Inversely proportional to the square of the distanC?Wharg.

b. Directly proportional to the square of the product of the charges

C. Directly proportional to the square of the distance between the charges
d. Inversely proportional to the product of the charges
27. Most magnets:
A. Are affected by another magnetic field
b. Are diamagnetic
c. Are naturally occurring if used in science and technology
d. Have north, south and neutral poles

28. Which one of the following is always true about generators and
motors?

a. They are electromagnets

b They both require commutators ’

Q. They convert energy from one form into anotherv”
_ d. They have both primary and secondary windings

29. The main advantage of full waves rectification over half-wave
rectification is?

4. A greater number of X-rays per cycle -
4

b. Higher energy X-Rays ' ‘
c. Higher mA ' {C’ X C:/) ﬁ(d/"'

d. lLess voltage ripple

30. The inverse square law is as a result of
a) Attenuation
b) Absorption
¢) Divergence ’

d) Scatter
31. If an instrument position Im from a pomt source is moved 50c
3 m closer
the radiation intensity will - to the source,

a) Decrease. by a factor of 2
b) Decrease by a factor of 4

|=’/J-2/
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i ule, atom or ion changeg
18. Chemical reaction in which the oxidation number of a molec

by gaining or losing an electron is referred to;
a. Oxidation
b. Reduction
€. Oxidation-reduction
d. None of the above : e
19. With reference to the interaction of electrons from the .Caql(.)de veith toms o
anode, what percentage of heat typically occurs?
1 per cent e
10 per cent
2 per cent
99 per cent.

o ovp

20. The filtration of an X-ray beam has the effect of:
&> Improving the quality of the transmitted X-ray beam
b. Inereasing the quantity of the transmitted X-ray beam
¢. Reducing the quantity and decreasing quality of the transmitted X-ray beam
d. Improving the quality and increasing quantity of the transmitted X-ray beam.
21. A specific combination of protons and neutrons in a nucleus is called
g« nucleons
b. nuclide
C. neutrino
d. nucleolus

22, Which of following decreases when pH is less than 7?
a. [Hf]
p. [OH]
c. BothAandB
d. None of these

23. Which of the following currently states Newton’s first law of motion
“#) Anobject at rest will remain at rest unless acted on by external force 's*

b) An object with mass (M) and acceleration is acted on by a force, given by the
equation F=ma 7./

c¢) For every action, there is an opposite equal reaction Av)

24. Which of the following is true regarding our understanding of
atomic structure?

4 Rutherford describes the nuclear atom _

b. Rutherford is known as the “Father of Radioactivity”

¢. Rutherford identified cathode rays as particles and constituents
d. Rutheiford is responsible for the periodic table

25.In the periodic tgble of elements, the group number identifieg the;

a. Electron spin state

nel
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10. Electromagnetic radiation is: - 70

a. Rad{ation that has relatively long wavelengths much larger than an awg(;m_
b. Radiation that has relatively short wavelengths, much smaller than an i
¢. Radiation that has a wavelength that is of a similar size t0 that of the atom.
& Radiation that the wavelength varies according to the frequency. .
11. Electromagnetic radiation is: "’
a. Classified only by its wave length
b. Classified only by its frequency
& Classified by both its frequency and wavelength
d. Always visible.
12. With reference to the interaction of electrons from t
anode, what percentage of heat typically occurs?
a. 1 percent
b. 10 per cent
c. 2 per cent
¢ 99 percent. — f
13. The filtration of an X-ray beam has the effect of:
# Improving the quality of the transmitted X-ray beam
b. Increasing the quantity of the transmitted X-ray beam
c. Reducing the quantity and decreasing quality of the transmitted X-ray beam
d. Improving the quality and increasing quantity of the transmitted X-ray beam.54
X-rays, X-ray Tube and X-ray Circuit -
14. Typical anode angles in general diagnostic X-ray tubes (excluding mammography)
tend to be between: )
a. 4and6°
Y. 16 and 20°
¢. 25and30°
d. 30and45°.
15. The X-ray tube incorporates an angled target in order to:
8. Degceagg\tligi@éal focal spot
b. Decrease the size of apparent focal spot
c. Increase the size of apparent focal spot
d. Increase length of target track.
16. The following material is added to the anode disc of a rotati -r [
the crazing effect: ’ ting X-ray tube to prevent
a. Molybdenum
b. Carbon
¢/ Rhenium
d. Copper.
17. The added filtration of a diagnostic X-ray tube typically consists of:

“
Z

he cathode with atoms of the

-

Aluminium or copper —
Aluminium and beryllium

Copper or tin

Tin or lead.

o o
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SECTIONL: MUL "0 - are measur

. X-ray tube v
2 Kilovolt
b) Megavolt
c) Microvolt
d) Volt

2. The transformer thnﬂfsitf' )
electric current to voltage )
electric energy to electromagnetic energy
electric energy to mechanical energy |
mechanical energy to electric energy
the amplitude of the voltage ~
transformer will operatg
" onacbutnotde -
on both dc and ac
on dc but not on ac
only above its critical current
. only on a constant voltage
4. An autotransformer _ )
contains a single coil that serves as both primary and secondary coils
controls x-ray tube current '
is a shell type of transformer
is an electromechanical device
is used to control frequency
semicond tifier-
a. has a heated anode
b. has a heated cathode
¢. ds asolid state device
d. is an electromechanical device
e. isatriode valve —
6. which of the following is a component of 4 therriionic diode
a. grid -
#. filament
c. silicon
d. cathode and grid
r anode and grid .~
7. Ina thermionic diode rectifier, the electron flow is from
. anode to cathode only when thie anode is negative with respect to the cathode
b. anode to cathode only when the anode is positive with respect to the cathode
<d cathode to the anode only when the anode is positive with respect to the cath d
d. either anode or cathode, depending on voltage wave form L IO, athode
8. Voltage supply to the primary side of the hi gh tension transformer comes from
a .
b
c

>™ e o

oo oh

O 0 a0 ob

vl

—

filament transformer .
line voltage compensator

primary side of the autotransformer

rectifier

secondary side of the autotransformer

Two
9. "I hundred and twenty Yolts (220 V) are supplied to 800 primary turns of
— an

autotransformer, ca Balts
er, c‘:alculate the output voltage across 200 secondary turns
-~ v et

N o

e

»(
Lt % 1o _ 7%
sk idald T Tss VT
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KENYA MEDICAL TRAINING COLLEGE
FACULTY OF DIAGNOSTIC SCIENCES
DEPARTMENT OF RADIOGRAPHY AND IMAGING

END OF YEAR ONE SUPPLEMENTARY EXAMINATIONS
DIPLOMA IN RADIOGRAPHY AND IMAGING (MARCH/SEPT 2020 CLASS)

PAPER: MEDICAL PHYSICS AND CHEMISTRY I (MPC1112)

DATE: 28/9/2021 TIME: 3 HOURS (9AM-12PM)

INSTRUCTIONS

1. This paper consists of:
e Section 1 (Multiple Choice Questions 40Marks)
e Section 2 (Short Answer Questions 40 Marks)
e Section 3 (Long Answer Question 20 Marks)

2. Attempt ALL Questions

3. Write the EXAMINATION NUMBER given on all the answer sheets provided and on
the question paper.

4. Ensure that all examination answer scripts are handed in at the end of the examination

5. Ensure that you sign the examination register provided

EXAMINATION NUMBER:
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SECTION 3: LONG ANSWER QUESTIONS(40 MARKS
1. With an aid of

; . electromagnetism
mw spect o

(10mks)

2. Starting from

; formula.
. . uation law
the definition of the attenuation coefficient derive atten
(10marks)

31. Describe the charging and the discharging of a.capacit(ili) (lg:lki;l)‘ks)
32. Describe the application of transformers in radiology (10m

(%3 CamScanner
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VIV o~y —

in a magnetic circuit.

18. Hysteresis is the occurrence of
(a) Lagging of H behind B
(b)yLagging of B behind H

) Setting up constant flux
(d) None of the above

19. What happens to the capacitance wh

parallel plate capacitor?
(a) Capacitance decreases

(b) acitance remains same

\@%:gacitance increases .

(d) Depends upon the material of the dielectric
20. Find the wrong statement.

\?{An electron gun is to create electrons and then accelerate them to a very high speed

en a dielectric material is inserted between the plates of a

Thermionic emissions and photoelectric emissions are the same

¢) The kinetic energy of photoelectrons vary
(d) Vacuum tubes are thermionic devices

SECTION 2: SHORT ANSWER QUESTIONS. (40 MARKS oA)
1. What is the atomic weight of a hypothetical element consisting of two is/oté\a%ne%th mass

= 64.23 amu (26.0%), and one with mass = 65.32 amu? (SMarks)
2. A 9-inch thick patient has a coin placed on the skin. The SID is 100 cm. What will be the
magnification of the coin : —  (Smarks)
3. Explain the following terms (5 marks)
i)  Direct proportionality +
ii)  Indirect proportionality < )
ili)  Inverse square lawvl 2 L 67
iv)  Exponential Law 2
v)  Magnification ~—E\A~"’\"~‘*—"’D’Qr

4. A radiographer lifts 0.8Kg cassette from the floor to the top of 1.5m table with an acceleration of

3/ms?, What is the power exerted if it takes 1.0 s (Smarks)
5. Describe what an atom is composed of d
mass of the atom is, — v, \Jko.?n\li i - Where(S l\r/ln:I?It(S) oo

6. (a) Define electron emission. i i i
(5,,.123) | grq1ssmn (_b) Briefly describe four different types of electron emission,

7. Prove that the capacitance of a capacitor of two i

' parallel plates having an area A

:y z distance d is given by C = A—ZQ (5 marks) <= :"“" Car_id iegr Bl
+ A positively charged rod is brought near a vi o 4 .

the rod and sticks to it. (Smks) ¢ @ plece of paper. Explain‘Why the paper is attracted to

Pagedofé
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10. Concerning the

relationshj s : ; the following
statements is falge? tionship between electricity and magnetism, which of
ant current in a wire induces a constant magnetic field around the wire

— ) A const

b) A changing current in a Wwire induces a changing magnetic field arqund the wire
)(‘1/) A constant magnetic field induces voltage in a nearby stationary wire
) A changing magpnetic field induces voltage in a nearby wire.

11. A material that js i i
eakly repulsed by a magnetic field is known as
(a) Paramagnet‘iMc\‘\ SRR s

(b) Diamagnetic
(c) Stiperparamagnetic
Ferromagnetic_
12, Poor magnetic field homogeneity may affect image quality in the following ways
(a) Shading artifacts’ ' \
(b) Spatial distortion v/
() Poor fat suppression
{(d) Only a) and b)
(e) All of the above
13. The most common design configuration for clinical MR scanners is
a) Open bore superconducting ‘
b) Closed bore superconducting / }“”’l
¢) Open bore permanent
d) Dipolar electromagnet
14. The most common device used to create the high potential difference (kilovoltage) across the
X-ray tube is the high tension:
2" Autotransformer
b) Variable resistor
c) Saturable reactor
d) Saturable reactor

135. The selection of voltage to the high tension transformer is most commonly made by adjusting
the: (a) Exposure timer (b) Line voltage compensator (c¢) Filament transformer (95 Autotransformer

16. What is the total charge on the parallel plate capacitor shown?
Q@ -q

I T

()2Q (b) 92 (9) 0(d)-02

17. A relay is used to?
(a) Break the fault current | ;
(b)Sense the fault
:€) Sense the fault and direct to trip the circuit breaker
(d) All of these (1 .«Y

Page3ofé ¢
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SECTION 1: MULTIPLE CHOICE QUESTIONS (20 MARKS
M—L_____l

. to the
iation, changes
1. The inverse Square law states the intensity of a source, such as radiati

Square of the distance from the source?
in inverse proportion

(b) in direct proportion e
(c) linearly e i@ Q -~
(@) logarithmically g *
. illb \Vg
2. The intensity of the X-ray tube operated at 60kVp, 200mAs, is 300mR at 90cm. what will be O
the intensity at 100cm N2 Gt L
(8) 333.3mR (b) 0.0037mR () 244mR (d)Z44mR . ok X £
3. Which of the following is the correéf formula to use for calculating geometric-}msharpness if b
F=source size, T=specimen thickness, D=source to object distance and Ug=geometric unsharpness < T\C\“
(@) Ug=FD/T (b) Ug =DT/F (75 Ug=FT/D (d) Ug=FTD $ - ?%

4. Which of the following is an not a base quantity?
(a) Time (b) Mass (¢) momentum (d) Length

S. Which of the fo]] ing is a unit of Power
(a) Joule/Seco (b) Joule (c) Hertz (d) Newton

6. Find'the work done in lifting an infant patient weighing 90 N (201b)toa height of 1.5 m.
(&) 135W (b) 60N (c) 1357 (d) 30J/8

(a) Electrons are massive particles,
a) (b) The positively charged parts of atoms are moving about with a velocity approaching the

eed of light.
y/(f) The positively charged parts of atoms are extremely small ang extremely heavy
p

¢) (d) The diameter of an electron is approximately equal to that of the nucleys,
d) (e) Electrons travel in circular orbits around the nucleus,
8. Which/of the following has a positive charge?
@/E?r;ton (b) Neutron () Anion (d) Electron (¢) Atom
9. Consider the species 2Zn, 5As and "Ge. These species have:
a) The same number of electrons,
b) The same number of protons. /
g) The same number of neutrons,

The same number of protons and neutrons,
€) The same mass number,

Page2ofé6


https://v3.camscanner.com/user/download

=
?j kwTC/QP-08/EP®

M M NG cepemb

KENYA MEDICAL TRAINING COLLEGE
FACULTY OF DIAGNOSTIC SCIENCES
DEPARTMENT OF RADIOGRAPHY AND IMAGING
DIPLOMA IN RADIOGRAPHY AND IMAGING
SEPTEMBER 2021 CLASS
END OF YEAR ONE SUPPLEMENTARY/SPECIAL EXAMINATION
PAPER: MEDICAL PHYSICS AND CHEMISTRY I MPC 1112)

DATE: 8/9/2022 TIME: 3HRS(9am-1ﬁn)’j

INSTRUCTIONS
1. Attempt all questions. 4 \

2. Write your registration number on all the answer sheets provided and on the
question paper

3. Ensure all examination scripts are handed in at the end of the examination.

4. Ensure you sign the examination register provided.

5. Any examination malpractices will be handled as per the college

examination policy

REGISTRATION NUMBER:....ccovrerueeeresienne R —
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KMTC/QP-08/EBS

SECTION 2.
ON2: SHORT ANsSWER QUESTIONS (40MKS)

5mks)
21. State the factors that vern the rate at which x-ray tube target cools (

22, J - lady at a source to [mage
- éﬂ eXposur.e of 20fhs is required to x-ray the skull of a young lady at isto would the exposure
&‘7 b e(.;f?ptor Distance (SID) of 90cm. If the SID was reduced to 75cm, wha (5mks)

4 Te 1f the same density on the film is to be attained ly 105,000volts are

e voltage from a transformer is expected to be 120,000volts, but only f th(:, expected value

obtained. Express the difference and the obtained values as percentage O (5mks)

24. Describe heat transfer in solids (SmkS)'

_ 5mks

285, S'.Late five (5) types information that are included in the rating qfx-ray tranSfOI’rnSe;;kS)( )

26. List five (5) types of Transformers that are found in X-ray CQUIRment ; E- tors?

27. The size and the shape of the core of the transformer are determined by which (%;C ?(YS)-
m

28. Briefly describe the periodic table of elements (Smks)

SECTION 3: LONG ANSWER QUESTIONS (40MKS)

29. Discuss various types of electron emission processes | (20mks)

30.
a. An electric current cannot be directly observed but can be detected by effects it
produces. Describe the principal effects of direct current. (10mks)
b. Describe the principle of a simple alternator (10mks)
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16. Which of the following statem

d.

.

c.
d.

17. The principle transformer losses in the wind.ing
dissipated in form of heat and are proportiona

KMTC/QP-08/EBS .

: ansformers? . ssipated
e fal§$v?:§;[gl;rhould be equal to the power dissipa

ideal point of view. o pO
darypwinding will always be more th

cause of transformer 'los.se
d resistive effects within

es
Core losses and Cop P er;:iziance that arc
due to ohmiC I

t of current squared and

The power dissipated in primary wer

in the secondary winding from an

The power dissipated in the secon

dissipated in the primary windings be

The losses originate from inductive an

Two main type of transformer losses are
s that are

1 to the produc

s.
the transformer:

resistance (12 R) are known as?

a.

L

Core losses
Eddy current losses
Hysteresis losses

d’ Copper losses .
18. Which one of the following statements is false about the peak factor? MF
lue of current, E |

a. Itis the ratio of peak value to the Toot mean square (RMS) va

b.

C -

d.

or potential difference. )
It is the factor in which RMS values must be multiplied to give peak value

Peak factor is equal to 0.707 ) ,
If the wave is not sinusoidal the peak factor is determined by the particular shape

of the curve

19. 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?

N A
b.

C.
d.

Half value thickness

2mm aluminium equivalent
Absorption coefficient
Linear absorption coefficient

20. The statements below are all true about semiconductors except one. Identify the incorrect

statement

d.

b.

When certain elements are added to intrinsic semiconductors, the conductivity of

the semiconductor increases.
Elements added to semiconductor for the purpose of increasing their conductivity

are called impurities
Impurity elements improve conductivity by idi '

providing free electr '
makes conduction possible. : ons or holes which

When the added impurity causes the availabil;
1ty of free electro :
becomes known as a P type of semiconductor. ns the semiconductor
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rical unsharpness during

9. Which of the f;
X ollowine i
radiological proigxfegs';s not a factor that that affects geomet
a. Target angle
b. Tube focus -

C. Source to i i
d/ Selected Kl?ll(? geldlstance/ :
10. Which of the foll pe i S
owing is not a factor that causes alternating VO
of phase?
a. Inductance in AC circuit
Q b. Capacitance in AC circuit
c. Impedance
Induced EMF in AC circuit PO
11. Th€ study of the effects which occur when electricity is not in motion is know?
a. Electricity
L /b= - Electrostatics
= ;
c. Electromagnetic
d. Electrification
12. Which of the following statements
a. The number of lines of flux can be dete
pole producing them
b. Good permanent mag

ge and current to be out

as?

is false about magnets? _
rmined by the strength of the magnetic

net will always retain their magnetic properties in spite of

&(i""

harsh treatment .
tic effect when placed in a strong

C/ b Diamagnetic substances show a strong magne

magnetic field _
d. Magnetisation of a magnetic substance increases as the magnetising force 18

increased
13. All magnetic lines of forc
a. Magnetic field
b. Magnetic field strength
Magnetic flux

C/ d. Magnetic force
14. Which of the following statements is true about properties of a magnet?

a. Ifamagnet is freely suspended it sets in any direction
' A magnet attracts small magnetic substances
@ c. Magnetic effects are equally concentrated through the magnet

d. Like poles attract unlike poles repel

e crossing a given area are referred to

15. In electrical conduction, the energy band arrangement in semi —conductors is quite similar

to that of insulat.ors, except that the conduction band in semi — conductors is
.. much closer to the valence band than is the case with insulators
',Xr b. similar to the valence band of the insulators ‘
c. much further to the valence band than is the case with insulator

d. much thicker than the valence band than is the case with insulatsors
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UESTIONS (20 MARKS)

E
HOICH 2 idered as @ force?

PLE C
s is not cons

SECTION 1: MUL _
following

1. Which one of the
a. Gravity -

%( b. Electrostatic
£ . Electricity
d. Electromagnetic

2. The following are units 0
a. Joule

b. Erg

/‘D c. Calorie
g/ Watt i
3. Which one of the following is not 2 Vector quantity:
a. Displacement
b. Velocity
( .- Speed
d. Acceleration _
4. If the distance from a radiation source is halved, the radi

factor of? . &q,
A S

o 2
b. 2! 5
£

k c. 271 Ex
t i = - ‘/ﬂ-
A%

d 22
5. In physics, the degree of distortion produced by stress is known as?

a. Stress
b. Pressure

p c. Shear

Strain
The purpose of X-ray transformer is most likely to change the

a. Magnetic field
[ / Electrical voltage
J c. Power level
d. Current intensity
7. Convert 109°F to degrees centigrade.
a. 47
b. 45

. 40
}5 c/‘ 43

8. Corvert 70°F to degrees Kelvin,

f energy except?

ation intensity increases by a

/ 294

978

A c. 282
d. 268
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DEPARTMENT OF RADIOGRAPHY AND IMAGING
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MARCH 2022 CLASS 20
YEAR ONE END OF SEMESTER ONE EXAMINATION
PAPER: MEDICAL PHYSICS AND CHEMISTRY I (MPC 1112)

L DATE: 5% July 2022 TIME: 3hrs(9am-12pm)

INSTRUCTIONS

1. Attempt all questions.
2. Write your registration number on all the answer sheets provided and on the

question paper
3. Ensure all examination scripts are handed in at the end of the examination

4. Ensure you sign the examination register provided,

5. Any examination malpractices will be handled as per the college

examination policy
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