
Buy Course: Radiation Oncology Handbook- Part II
Test Questions (Chapters 10 to 16)

(hint: print questions & mark answers before starting online test)

Chapter 10: Acceptance Tests and Commissioning Measurements
1. Which of the following neutron survey equipment is required for facilities with a treatment unit operated above 10 MeV?
(A): Bonner spheres
(B): Long counters
(C): BF3 counters
(D): All of the above

2. ____ are used for small photon radiation fields and electron beam measurements.
(A): Diodes
(B): Step-wedge filters
(C): mA meters
(D): kVp meters

3. For ionometric measurements in the buildup region a polystyrene or water equivalent ____ is convenient to use.
(A): lead phantom
(B): ultrasound phantom
(C): plastic phantom
(D): mash-type phantom

4. Which of the following acceptance tests are performed following the installation of a radiation therapy machine?
(A): Safety checks
(B): Mechanical checks
(C): Dosimetry measurements
(D): All of the above

5. ____ detects radiation leakage through the walls.
(A): Grid
(B): Geiger counter
(C): Aluminum filter
(D): Focusing coil

6. The mechanical checks establish the precision and accuracy of the mechanical motions of the treatment unit and patient
treatment table.
(A): True
(B): False

7. The patient treatment table axis of rotation can be found by positioning the ____ with the collimator axis of rotation 
pointed vertically downwards.
(A): electron gun
(B): accelerator
(C): gantry
(D): RF power generator

8. The ____ is typically defined as the distance between the 80% and 20% dose points on a transverse beam profile 
measured 10 cm deep in a water phantom.
(A): image magnification
(B): photon penumbra
(C): inverse square law
(D): photon insufficiency

9. _____ is produced from the interactions between electron beams and materials in the scattering foils, collimators, air or
patients.
(A): Bremsstrahlung contamination
(B): Electrostatic charge
(C): Radiation fog
(D): none of the above

10. The beam uniformity of an electron beam is typically specified in which of the following terms?
(A): Transverse beam profiles
(B): Uniformity index
(C): H and D curve
(D): Both A and B
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11. The radiation output at zmax in cGy/MU for a linac and cGy/min for a cobalt unit, increases with an increase in ____.
(A): tumor size
(B): target angle
(C): collimator opening or field size
(D): pixel size

12. The _____ is measured in air with a buildup cap large enough to provide electronic equilibrium.
(A): radiation output
(B): x-ray heat unit
(C): collimator scatter factor
(D): patient radiation dose

13. The collimators in most radiotherapy units produce _____ fields. 
(A): square
(B): rectangular
(C): circular
(D): triangular

14. ____ are used to shape the dose distribution of radiation treatment fields.
(A): Wedges
(B): Body coils
(C): Beam cones
(D): Radiation grids

15. Interface dosimetry measurements should always be performed with both polarities on the entrance window of the 
_____.
(A): x-ray tube
(B): collimator opening
(C): bucky tray
(D): ionization chamber

16. Lead is the phantom material generally recommended for high energy electrons, because it is nearly tissue equivalent 
and has uniform composition regardless of its origin.
(A): True
(B): False

17. The ____ is a function of field size and is determined at zmax at the standard SSD.
(A): tube intensity (kVp)
(B): patient size
(C): radiation output (cGy/MU)
(D): source to image distance (SID)

18. ____ is used to minimize the penumbra for very small electron fields and to protect critical structures near the 
treatment area.
(A): Skin collimation
(B): Shadow shield
(C): Step-wedge filter
(D): Compression paddle

Chapter 11: Computerized Treatment Planning Systems for External Photon Beam Radiotherapy
19. Computerized treatment planning systems (TPSs) are used in external beam radiotherapy to do which of the following?
(A): generate beam shapes
(B): maximize tumor control (dose distributions)
(C): minimize normal tissue complications
(D): All of the above

20. The treatment planning itself is most commonly carried out by a dosimetrist, and the plan must be approved by a 
____ before implementation in actual patient treatments.
(A): radiation therapist
(B): radiation oncologist
(C): radiology nurse
(D): insurance company

21. The radiation beam data, parameters, and patient treatment data during radiotherapy can be saved through _____.
(A): Archiving operations
(B): Analog files
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(C): Film library
(D): none of the above

22. _____ are the most critical software components in a computerized TPS.
(A): Printing options
(B): PDF files
(C): Dose calculation algorithms
(D): Picture archiving operations

23. ____ algorithms are common for electron beam dose calculations.
(A): HTML
(B): Scatter dose
(C): Pencil beam
(D): X-ray tube current

24. Which of the following devices are considered as photon beam modifiers?
(A): Jaws and blocks
(B): Compensators
(C): MLCs and wedges
(D): All of the above

25. Which of the following external collimating devices reduce the spread of the electron beam in the air?
(A): Step-wedge filters
(B): Cones or applicators
(C): Lead shieldings
(D): Ionizing chambers

26. Algorithms can modify beam weights and geometry or calculate beams with a modulated beam intensity to satisfy the 
user criteria.
(A): True
(B): False

27. Patient specific data can be incorporated into the ______ to help predict individual dose response to a proposed 
treatment regime.
(A): PACS system
(B): dose calculation
(C): biological model
(D): none of the above

28. The patients’ ___ can be entered via the digitizer by using transverse slices from a CT scan for radiation treatment 
planning.
(A): anatomical information
(B): blood analysis
(C): medical history
(D): personal information

29. The patient image data may be transferred to the treatment planning systems via which of the following?
(A): PACS
(B): DICOM 3 or DICOM RT
(C): Analog to digital converter
(D): JPEG files

30. _____ provides a detailed description of quality assurance tests that may be carried out by the clinical physicist.
(A): PACS
(B): RIS system
(C): AAPM TG 53
(D): Digitizer printer

31. Scheduled quality assurance tests for TPSs validate data relating to routine treatments using which of the following for 
therapy programmes?
(A): photon beams
(B): electron beams
(C): brachytherapy
(D): All of the above
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Chapter 12: Quality Assurance of External Beam Radiotherapy
32. Quality assurance in radiotherapy covers which of the following?
(A): consistency and safe fulfillment of the medical prescription
(B): dose to the target volume with minimal dose to normal tissue
(C): minimal exposure of personnel and adequate patient monitoring
(D): All of the above

33. _____ is the set of accepted criteria against which the quality of the activity in question can be assessed.
(A): Quality standards
(B): Quality control
(C): State regulations
(D): Department procedures 

34. Quality assurance allows a reliable inter-comparison of results among different radiotherapy centers, ensuring a more 
uniform and accurate dosimetry and treatment delivery.
(A): True
(B): False

35. The IAEA criteria for classifying radiological accidents in radiotherapy includes which of the following?
(A): Direct causes & preventability of misadministration
(B): Contributing factors
(C): Classification of the potential hazard
(D): All of the above

36. General human causes of errors include which of the following?
(A): Complacency, inattention & overconfidence
(B): Lack of knowledge and resources
(C): Pressures on time & failures in communication
(D): All of the above

37. Which of the following radiotherapy team member is responsible for dose prescriptions? 
(A): Medical physicists
(B): Radiation oncologists
(C): Radiation therapists
(D): Dosimetrists

38. _____ tests are required before the equipment is put into clinical use.
(A): State regulations
(B): Quality assurance
(C): Quality control
(D): PACS

39. The IPEM report on quality control in radiotherapy recommends that an output check be undertaken weekly and source
position should be monitored _____.
(A): daily
(B): bi-weekly
(C): monthly
(D): annually

40. Which of the following QC function should be performed annually for a dual mode linac (AAPM TG 40)?
(A): X ray/electron output calibration constancy
(B): Field size dependence of X ray output constancy
(C): Output factor constancy for electron applicators
(D): All of the above

41. Which of the following QC function should be performed daily for a simulator (AAPM TG 40)?
(A): Safety switches
(B): Door interlock
(C): Lasers and Distance indicator
(D): All of the above

42. Which of the following is an essential factor for accurate dose prediction in radiotherapy that can be obtained via CT 
data?
(A): patient’s anatomy details
(B): tissue density information
(C): patient’s BMI
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(D): Both A and B

43. Generic tolerances of _____% have often been quoted for isodose distributions where dose gradients are not steep 
and of 2 mm where dose gradients are steep.
(A): 2
(B): 4
(C): 5.5
(D): 6

44. Geometric accuracy in radiotherapy treatment is limited by which of the following factor?
(A): Uncertainties in a particular patient set-up
(B): Uncertainties in the beam set-up
(C): Movement of the patient or the target volume during treatment
(D): All of the above

45. A ______ technique can be useful if only limited anatomical information is present in the treatment field.
(A): under exposure
(B): double exposure
(C): over exposure
(D): air-gap

46. Electronic portal imaging device (EPID) can provide high quality clinical imaging than photographic film.
(A): True
(B): False

47. In vivo dose measurements serve to check which of the following?
(A): dose delivery to the target volume
(B): dose assessment of organs at risk
(C): non-standard SSD or using bolus
(D): All of the above

48. The quality audits of radiotherapy equipment are done for which of the following reasons?  
(A): to evaluate the need for improvement or corrective action
(B): to require action if standards are not met
(C): to verify the effectiveness, or performance, of a quality system or QA programme
(D): All of the above

Chapter 13: Brachytherapy: Physical and Clinical Aspects
49. ______ is a term used to describe the short distance treatment of cancer with radiation from small, encapsulated 
radionuclide sources.
(A): Chemotherapy
(B): Electrotherapy
(C): Brachytherapy
(D): Acupuncture

50. In a typical radiotherapy department about _____% of all radiotherapy patients are treated with brachytherapy.
(A): 10–20
(B): 25-35
(C): 40-50
(D): 50-60

51. Which of the following is an important aspect of any brachytherapy treatment?
(A): Use of a suitable dosimetric model for the treatment time
(B): Use of a suitable dosimetric model for dose calculation
(C): Use of calibrated sources
(D): All of the above

52. The high dose rate (HDR) brachytherapy dose delivery is ____.
(A): 0.4–2 Gy/h
(B): 2–12 Gy/h
(C): >12 Gy/h
(D): none of the above

53. The choice of radionuclide for a specific brachytherapy treatment depends on which of the following?
(A): Photon energies and photon beam penetration
(B): Half-life & half-value layer (HVL)
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(C): Specific activity & source strength
(D): All of the above

54. Iodine-125, 103Pd and 198Au sources are only available as _____ and inserted into the tumor by using special delivery 
‘guns.’
(A): needles
(B): seeds
(C): tubes
(D): powder

55. What is the half-life of Iodine-125?
(A): 2 days
(B): 17 days
(C): 60 days
(D): 1 year

56. The AAPM recommends photon emitting sources to be specified in terms of the ______.
(A): air kerma strength SK.
(B): kVp
(C): Curie
(D): Sievert

57. The recommended quantity for the specification of β ray sources is the reference _____ rate in water at a reference 
distance from the source.
(A): gonadal dose
(B): absorbed dose
(C): skin dose
(D): occupational dose

58. _____ brachytherapy is mostly used for cancers of the cervix, uterine body and vagina.
(A): Intracavitary
(B): Intra-arterial
(C): Intramuscular
(D): Transdermal

59. Which of the following organs receive high dose of radiation during cervical cancer brachytherapy?
(A): heart and lungs
(B): liver and gallbladder
(C): rectum and bladder
(D): eyes and thyroid 

60. Which of the following is an advantage of remote afterloading devices?
(A): Increased patient treatment capacity
(B): Consistent and reproducible treatment delivery
(C): Reduced radiation exposure of staff
(D): All of the above

61. _____ is the most commonly and currently used radiation source for afterloading because of its medium average ƴ ray
energy.
(A): Iodine-125
(B): 103Pd
(C): 192Ir
(D): 198Au

62. ____ is the most common eye tumor that is treated with an eye plaque loaded with 125I seeds.
(A): Glaucoma
(B): Diabetic Retinopathy
(C): Intraocular melanoma
(D): Amblyopia

63. For most radionuclides used in brachytherapy with photon energies above 200 keV the ratio of the mass–energy 
transfer coefficient is almost constant at ____.
(A): 1.11
(B): 2.50
(C): 3.33
(D): 4.78
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64. The optimization approaches of dose distribution in brachytherapy fall into which of the following categories?
(A): Source distribution rules
(B): Geometry and Specified dose points
(C): Trial and adjustment
(D): All of the above

65. _____ is a major source of error in brachytherapy dose distribution calculations by the dose calculation software.
(A): Electron beam data
(B): Incorrect use of quantities and units
(C): Selection of radionuclides
(D): Tumor size measurements

66. ____ should be performed for any contamination on radionuclide containing packages before opening them.
(A): Chemical tests
(B): Pharmacological tests
(C): Wipe tests
(D): none of the above

67. The radiation levels in adjoining patients’ rooms should be very low, such that no individual would receive more than 
____ mSv in any one hour.
(A): 0.2
(B): 1.5
(C): 2
(D): 3.6

68. _____ brachytherapy is used for the prevention of restenosis in arteries following coronary arterial angioplasty.
(A): Intravascular 
(B): Intracavitary
(C): Intramuscular
(D): Transdermal

Chapter 14: Basic Radiobiology
69. ____ contains the genetic information (DNA) in cell.
(A): Cytoplasm
(B): Nucleus
(C): Protons
(D): Mitochondria

70. For use in radiobiology and radiation protection the physical quantity that is useful for defining the quality of an 
ionizing radiation beam is the linear energy transfer (LET).
(A): True
(B): False

71. About ____% of a cell is composed of water.
(A): 10
(B): 30
(C): 55
(D): 80

72. _____ is irreversible, irreparable and leads to cell death.
(A): Sublethal damage
(B): Potentially lethal damage
(C): Lethal damage
(D): Target damage

73. Between conception and birth the fetus passes through which of the following basic stage of development?
(A): Pre-implantation
(B): Organogenesis
(C): Growth stage
(D): All of the above

74. Which of the following factor makes cells less radiosensitive?
(A): Pregnancy
(B): Hypoxic state
(C): Osteomalacia
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(D): Oxygen rich state

75. A plot of a biological effect observed against the ionizing radiation dose given is called a _____.
(A): H & D curve
(B): Dose response curve
(C): Inverse square law
(D): Grayscale chart

76. ______ is a typical dose rate in standard radiotherapy and high dose rate (HDR) brachytherapy.
(A): 1 Gy/min
(B): 0.1 Gy/min
(C): 0.01 Gy/min
(D): 0.001 Gy/min

77. ____ of radiation treatment is given over a period of weeks rather than in a single session to achieve better 
therapeutic ratio.
(A): Whole dose
(B): Target dose
(C): Fractionation
(D): Re-oxygenation dose

78. Chemical agents that increase cell response to radiation are called radioprotectors.
(A): True
(B): False

Chapter 15: Special Procedures and Techniques in Radiotherapy
79. Which of the following is a special target localization technique in Radiotherapy?
(A): Image guided radiotherapy (IGRT)
(B): Respiratory gated radiotherapy
(C): Positron emission tomography (PET)/computed tomography (CT) fused images
(D): All of the above

80. Which of the following is treated with stereotactic irradiation in Radiotherapy?
(A): Meningitis
(B): Endometriosis
(C): Primary benign and malignant tumors
(D): Asthma

81. Which of the following are the components of the gamma unit?
(A): upper hemispherical shield and a central body
(B): operating table and sliding cradle
(C): collimators and control unit
(D): All of the above

82. The prescribed dose and fractionation of stereotactic dose delivery depend on which of the following?
(A): disease treated
(B): volume and location of the target
(C): patient's age
(D): Both A and B

83. Total body irradiation (TBI) is a special radiotherapeutic technique that delivers to a patient’s whole body a dose 
uniform to within ____% of the prescribed dose.
(A): ±10
(B): 20
(C): 36
(D): 57

84. Which of the following is treated with bone marrow transplantation (BMT)?
(A): Scurvy
(B): Osteoporosis
(C): Aplastic anemia
(D): Lupus

85. Which of the following are the basic dosimetric parameters for TBI?
(A): absolute beam output calibration
(B): percentage depth doses (PDDs)
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(C): beam profiles (off-axis ratios (OARs))
(D): All of the above

86. ____ is a special radiotherapeutic technique that aims to irradiate the patient’s whole skin with the prescribed radiation
dose sparing all other organs from any appreciable radiation dose.
(A): Total skin electron irradiation (TSEI)
(B): Endorectal irradiation
(C): Image guided radiotherapy (IGRT)
(D): Respiratory gated radiotherapy

87. The typical dose/fractionation regimen in TSEI is ____ Gy in 20 fractions.
(A): 10
(B): 20
(C): 30
(D): 40

88. Which of the following is a dose prescription point prescribed for the patient’s skin surface in TSEI?
(A): Eyes
(B): Umbilicus
(C): Clavicles
(D): Glabella

89. ____ delivers a radiation dose of 10–20 Gy to a surgically exposed internal organ or tumor in a single session.
(A): Intraoperative radiotherapy (IORT)
(B): Endorectal irradiation
(C): Image guided radiotherapy (IGRT)
(D): Respiratory gated radiotherapy

90. Which of the following radiation modalities that may be used to deliver radiation dose intraoperatively?
(A): Orthovoltage X rays
(B): Megavoltage electron beams
(C): High dose rate (HDR) 192Ir brachytherapy sources
(D): All of the above

91. Endocavitary rectal irradiation is a sphincter saving procedure used in the treatment of selected rectal carcinomas with 
_____.
(A): radionuclides
(B): magnetic fields
(C): superficial X rays
(D): chemotherapy

92. The total tumor dose of ____ Gy is delivered in two or three fractions of 20–30 Gy (in each fraction) during endorectal 
irradiation therapy.
(A): 20
(B): 30
(C): 50
(D): 80

93. The conformal radiotherapy chain is based on which of the following?
(A): 3-D target localization
(B): 3-D treatment planning
(C): 3-D dose delivery techniques
(D): All of the above

94. The fusion of which of the following modalities can provide patient anatomical images to aid radiotherapy planning?
(A): CT
(B): MRI
(C): PET
(D): All of the above

95. _____ imaging enables visualization of the exact tumor location just prior to patient treatment on a linac.
(A): MRI
(B): Cone beam computed tomography
(C): Radiography
(D): Ultrasound
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96. In the tomotherapy system, IMRT is delivered with a __ MV linac that is mounted on a CT type gantry ring, allowing 
the linac to rotate around a patient.
(A): 6
(B): 10
(C): 15
(D): 25

97. The BAT system uses ____ unit positioned next to a linac treatment table for radiotherapist to image the target volume
prior to each fraction of a patient’s radiotherapy.
(A): MRI
(B): Bone densitometry
(C): Radiography
(D): Ultrasound

98. Which of the following is an advantage of PET/CT imaging?
(A): Earlier diagnosis of disease
(B): Accurate staging and tumor localization
(C): More precise treatment
(D): All of the above

Chapter 16: Radiation Protection and Safety in Radiotherapy
99. The natural radioactivity was discovered by Becquerel in _____.
(A): 1800
(B): 1855
(C): 1896
(D): 1990

100. _____ is defined as all ionizing radiation exposures of workers incurred in the course of their work.
(A): Occupational exposure
(B): Medical exposure
(C): Public exposure
(D): Fetus exposure

101. The SI unit of radiation activity is _____.
(A): becquerel (Bq)
(B): roentgen (R)
(C): rad (R)
(D): rem

102. The biological damage to an organ from radiation exposure depends on which of the following?
(A): amount of dose received
(B): radiation type
(C): radiation energy
(D): All of the above

103. When radionuclides are inserted into the body, the resulting dose is received throughout the period of time during 
which they remain in the body.
(A): True
(B): False

104. The ____ has developed principles of radiation protection and safety upon which the radiation safety standards are 
based.
(A): ARRT
(B): FDA
(C): ICRP
(D): CDC

105. In therapeutic medical exposure, optimization is achieved by keeping exposure of normal tissue _____ consistent 
with delivering the required dose to the planning target volume (PTV).
(A): MQSA
(B): ALARA
(C): NMTCB 
(D): AMA

106. Radiation sources, including radioactive material, equipment and accessories, should be purchased only from 
authorized suppliers and should have a valid type test.
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(A): True
(B): False

107. The International Organization for Standardization (ISO) radiation symbol represent the existence of _____.
(A): radioactive material
(B): toxic gas
(C): magnetic field 
(D): hard hat area

108. Which of the following quality control protocols need to be carried out for radiotherapy equipment?
(A): Periodically checking operating conditions
(B): Testing after the source has been installed or replaced
(C): Checking radiation output after repairs or maintenance
(D): All of the above

109. Radiotherapy equipment should be equipped with safety systems capable of preventing their use by unauthorized 
personnel and a key should be required to energize the system.
(A): True
(B): False

110. What is a monthly effective dose for staff working with 60Co external beam radiotherapy, brachytherapy nurses and 
personnel inserting/removing manual brachytherapy sources?
(A): 0.4 mSv
(B): 0.04 mSv
(C): 0.004 mSv
(D): 0.0004 mSv

111. _____ can measure individual external doses and are usually worn on the front of the upper torso.
(A): Geiger Mueller (GM) Detectors
(B): Alpha Radiation Survey Meter
(C): Thermoluminescent dosimeters (TLDs)
(D): Dose Rate Meter

112. No patient be administered a diagnostic or therapeutic medical exposure unless the exposure is prescribed by a 
medical practitioner.
(A): True
(B): False

113. Any medical exposure to ionizing radiation should be justified by weighting ____ against the radiation produced 
potential damage.
(A): patient's survival rate 
(B): diagnostic or therapeutic benefits
(C): procedure outcome
(D): physician’s treatment plan

114. Which of the following step needs to be taken after new radiotherapy equipment acceptance and installation?
(A): measured data should be documented
(B): before initial use documentation should be verified, signed & dated
(C): calibrations should be done on regular basis
(D): All of the above

115. The radiation dose to children visiting patients who have ingested radioactive materials should be limited to less than 
____ mSv.
(A): 1
(B): 3
(C): 5
(D): 7.5

116. Which of the following can control and reduce public exposure from radiotherapy practice? 
(A): proper shielding designs and lock system
(B): controlled access to radiotherapy rooms
(C): proper radioactive waste disposal
(D): All of the above

117. Emergency procedures need to be short, concise, unambiguous and if necessary, illustration with drawings should be 
posted in the treatment unit.
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(A): True
(B): False

118. Which of the following step needs to be taken after radionuclide contamination?
(A): area needs be closed for further entry
(B): windows or other ventilation should be closed
(C): contact radiation safety personnel
(D): All of the above

119. The external radiation exposure is influenced by which of the following important parameter?
(A): time
(B): distance
(C): shielding
(D): All of the above

120. Which of the following escapes through the shielded head of the therapy unit while the beam is on?
(A): Primary radiation
(B): Scatter radiation
(C): Leakage radiation
(D): none of the above
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