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Physics to save life

After reading this chapter students will be able to (
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explain the basis of bio-physics. 
(
explain the contributions of Jagdish Chandra Bose in bio-physics.
(
explain the applications of ideas and theories of physics in the instruments for diagnosis of diseases in medical science.

(
explain the hazards of using modern technology and devices and mechanism of prevention.
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conscious about the necessity of diagnosis of diseases for proper treatment and raise consciousness among others.

(
appreciate the contributions of science and technology for diagnosis of diseases. 
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1.
What is concerned to scientist Jagdish Chandra Bose?


i.
establishment of Bose Mandir


ii.
uses of radioactive element


iii.
invention of Crescograph


Which one of the following is correct?

a
i
b
i and ii

c
i and iii
d
i, ii and iii
eq \o((,c)

More information relating to this question:
· In 1895, Sir J.C. Bose succeeded in sending radio signal to a distant place without using any wire for the first time in history.

· He conducted worthmentioning research on microwave. He was the first scientist who succeeded in reducing the wavelength of generated wave to almost 5mm only.
· Sir Bose was the first scientist to use a semiconductor junction for detecting radio signals. 
· Sir Bose made a number of pioneering discoveries in the sphere of plant physiology. The invention of Crescograph has ever been marked as a milestone for wider studies in botanical science.  
2.
The causes of distinct vision of a bone in a X‑ray film is(

a
Bone is non-penetrable by X-ray

b
muscles are non-penetrable by X-ray

c
Wavelength is very large

d
high penetrating power


eq \o((,a)

More information relating to this question:
· X-ray is a sort of electromagnetic radiation. It was invented by Wilhelm Conrad Roentgen in 1895.

· X-ray has a wavelength of around 10-10m.
·  X-ray has a high penetrating capacity but it can not penetrate bones and a great many solids like lead.
· The lower the wavelength, the higher is the penetrating capacity.
3.
The technology to examine blockage in a fine blood vessel-

a
angiogram
b
angioplasty

c
ETT
d
ECG
eq \o((,a)

More information relating to this question:
· Angiography is an imaging device for using X-ray to view the blood vessels of the body.

· This view reveals any form of abnormality of the arteries and the veins. 
· Angioplasty refers to the mechanism or procedure following which the blocked arteries are cleared during angiogram. 
4.
How the rate of heart beat and rhythm is measured?

a
Identifying electric signals



b
Using X-ray

c
By nuclear magnetic resonance



d
Using sound wave


eq \o((,a)

More information about this question:
· ECG is the diagnostic device which assesses the electrical and muscular functions of the heart.

· It tells us the rate and rhythms of heartbeat. It also gives indirect evidence of blood flow in the heart. 
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	(( 14.1 Basis of Bio-Physics and
(( 14.2 Contributions of Jagadish Chandra Bose


· Biophysics is the study of the application of the disciplines of physics to biological sciences, especially human biology.
· Bio-physics also aims at high to higher production of food.
· Sir Jagadish Chandra Bose is a rare talent. He is one of the very few scientists who were simultaneously a physicist and a biologist.
· 'Response in the Living and 'Non-living' is the top-ranking publication of Sir Bose.
· Sir Bose made a number of pioneering discoveries in the sphere of plant physiology. The invention of crescograph has ever been marked as a milestone for wider studies in botanical science. 
· He conducted worth-mentioning research on microwave. He was the first scientist to succeed in reducing the wavelength of generated wave to almost 5mm only.
· Sir Bose was the first scientist to use a semiconductor junction for detecting radio signals. In 1895, Sir Bose succeeded in sending radio signal to a distant place without using any wire for the first time in history.
( General Creative MCQs with Answer
5.
Who is the first internationally recognized scientist in the Indian sub-continent? (Knowledge)

a
Jagadish Chandra Bose



b
Satyendranath Bose

c
Subrahmaniam Chandrashekhar



d
Chandrashekhar Venkat Raman
eq \o((,a)
6.
Which of the disciplines solely belongs to human biology? (Comprehension)

a
palaeontology
b
neurology

c
radioactivity
d
microbiology
eq \o((,b)
7.
In what year did radio come into being? (Knowledge)

a
1875
b
1885

c
1895
d
1865
eq \o((,c)
8.
What device is used for measuring the growth of plants? (Knowledge)

a
richter scale
b
choreograph

c
seismograph
d
crescograph
eq \o((,d)

Multiple completion-Based MCQS

9.
Sir Bose made contributions to the spheres of (Application)

i.
taxonomy


ii.
electronics


iii.
electromagnetic wave

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
10.
The science of transmission of signals owes to (. (Application)

i.
Sir J.C. Bose


ii.
Googlielmo Marconi


iii.
John Logie Beyard

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 14.3 Human Body and Machine


· Human body is considered as an organic machine.
· The form of energy-conversion applying to human body: chemical energy ( mechanical energy + thermal energy.

· No man-made machine is so complex as human body( not even a supersonic aircraft or a supercomputer.

· A single cell develops human body ( whatsoever tall or fat may it be, in case of both male and female. An audult human body consists of billions of cells.

· Dysfunction of any organ or system of human body causes dysfunction of another organ or system, even all other organs and system of the whole body in a few cases. 

(
Multiple Completion-Based 


Creative MCQs with  Answer
11.
What form of every conversion applies to human body? (Knowledge)

a
kinetic energy ( electric energy



c
magnetic energy ( electric energy

c
chemical energy ( mechanical energy



d
mechanical energy ( chemical energy
eq \o((,c)
12.
The process relating to the energy-conversion in case of human body (. (Comprehension)

i.
digestion


ii.
inhalation


iii.
exhalation

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
13.
The system of human body taking part in the process of energy-conversion (  (Application)

i.
respiratory system


ii.
reproductive system


iii.
digestive system

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
	(( 14.4
Instruments Used for Diagnosis of Diseases


· All the instruments irrespective of a tiny needle or a robust scanner are the inventions of physics.
· The epoch-making diagnostic devices are X-ray, ECG, EEG, ETT, CTT, CAT, RFA (Radio-Frequency Ablation), MRI, DOI, CT Scan, PET Scan, ultrasonography, mammography, angiography, endoscopy, colonoscopy, spectroscopy, fluoroscopy, fibroscan, oximetry and lithotripsy. 
· Wilhelm Conrad Roentgen of Germany invented X-ray in 1895 ( the same year when Sir J.C. Bose succeeded in sending wireless radio signal and Karl Benz invented motor car. 
· X-ray is used in detecting frature or displacement of bones or discs of the spinal cord, obstruction in the intestine, stones in the gallbladder or in the kidney, lungs cancer, pneumonia, sinusitis, osteoporosis and some other diseases. 
· Ultrasonography is the most common device for viewing the images of the position, size and gender of the fetus in the womb, detecting disorders in the digestive system and female reproductive system by applying high frequency sound ranging up to 10 megahertz. 
· CTScan (Computed Tomography Scan) renders three dimensional image of the brain, soft tissue of any organ, blood vessels, nerves, glands and lungs. It detects diseases live swelling, tumour, internal bleeding, blockage and cancer. 
· MRI (Magnetic Resonance Imaging) is a radioation-free device for detecting diseases of almost all the organs belonging to all the systems of human body much more efficiently than CT Scan. It has the widest use in detecting disorders of the neural system including the spinal cord. 
· ECG (Eleectrocardiogram) is done for assessing the muscular and electrical functioning of the heart-including the rate and rhythm of heartbeats as well as the flow of blood in the heart. 
· ETT (Exercise Tolerance Test) is the ECG done while the patient is not in rest but is taking an exercise with a treadmill or a stationary bicycle. It is done in such critical a condition that may not be perfectly identified by an ECG.
· Endoscopy is the device for viewing images of the internal organs by applying total internal reflection of light by means of optical fiber. This test is done for the purpose of detecting ulcer and abnormal tissue growth in lungs, stomach large intestine, small intestine, colon, pelvic area, urinary bladder and female reproductive organs. 
· Angiography is a device for viewing images of the veins and arteries especially belonging to heart and kidney by using X-ray for the purpose of detecting blorkage of the arteries outside the heart, abnormality in the kidney artery, swelling/ engorgement of the arteries and problems with veins. 
· Radioactive isotopes are widely used in nuclear medicine for both diagnosis and treatment of deadly diseases.
· In the sphere of nuclear medicine, technetium-99m is the most widely used radioactive isotope in detecting cancer.
· Isotope phosphorus-32 is commonly used in treating leucaemia (blood cancer). 
· Sodine-131 is used for healing the abnormal growth of the thyroid gland.
· Cobalt-60 is used for curing cancer. It is also used in sterilizing surgical instruments. 
( General Creative MCQs with Answer
14.
What is the wavelength of X-ray? (Knowledge)

a
10-10
c
10-11m

c
10-12m
d
10-9
eq \o((,a)
15.
Who invented X-ray? (Knowledge)

a
Wilmer Schwabe
c
Wilhelm Roentgen

c
William Bragg
d
Samuel P. Langley
eq \o((,b)
16.
What year was X-ray invented in? (Knowledge)

a
1875
c
1885

c
1895
d
1865
eq \o((,c)
17.
What can X-ray not penetrate (Comprehension)

a
muscle
c
liver

c
spleen
d
bone
eq \o((,d)
18.
What element is the coil of an X-ray tube made up of? (Knoledge)

a
silicon
c
tungsten

c
cobalt
d
copper
eq \o((,b)
19.
Which of the quantities is highly applied between the electrodes of an X-ray tube? (Knowledge)

a
potential difference
c
resistance

c
frequency
d
wavelength
eq \o((,a)
20.
What form of energy is the source of the radiation of X-ray? (Comprehension)

a
potential energy
c
kinetic energy

c
electric energy
d
chemical energy
eq \o((,b)
21.
What metal is used in making aprons for the X-ray technicians? (Knowledge)

a
zinc
c
aluminum

c
copper
d
lead
eq \o((,d)
22.
What should not be examined with X-ray? (Comprehension)

a
trachea
c
bronchules

c
fetus
d
diaphragm
eq \o((,c)
23.
Which of the devices refers to the application of sound? (Comprehension)

a
USG
c
ETT

cDOI
d
RFA
eq \o((,a)
24.
What form of energy-conversion applies to an ultrasonogram? (Application)

a
light energy ( sound energy



c
sound energy ( light energy

c
electric energy ( light energy



d
thermal energy ( light energy
eq \o((,b)
25.
What organ is examined by echocardiography? (Knowledge)

a
Kidney
c
spleen

c
heart
d
otitis media
eq \o((,c)
26.
What form of diagnosis refers to the study of embryology? (h.o.t)

a
ultrasonography
c
mammography

c
spectroscopy
d
fluoroscopy
eq \o((,a)
27.
What of the test refers to total internal reflection of light? (Application)

a
X-ray
c
ECG

c
RFA
d
colonoscopy
eq \o((,d)
28.
What branch of medical science owes most to the development of sonography (Comprehension)

a
obstetrics 
c
pediatrics 

c
orthopedics 
d
oncology
eq \o((,a)
29.
What diagnosis most commonly relates to medical jurisprudence? (Higher Order Thinking)

a
MRI
c
X-ray

c
ETT
d
Endoscopy
eq \o((,b)
30.
Which one of the following is not a test but a form of treatment? (Comprehension)

a
RFA
c
MRI

c
USG
d
ETT
eq \o((,a)
31.
Which of the devices refers to both a test and a form of treatment? (Higher Order Thinking)

a
USG
c
DOI

c
X-ray
d
MRI
eq \o((,c)
32.
Which of the devices renders three-dimensional images? (Knowledge)

a
CTScan
c
X-ray

c
ECG
d
ETT
eq \o((,a)
33.
What test is commonly avoided during pregnancy? (Comprehension)

a
MRI


c
Angiography

c
CT Scan

d
Diffused Optical Imaging
eq \o((,c)
34.
Which of the test refers to the phenomenon of total internal reflection of light? (Knowledge)

a
endoscopy
c
echocardiography

c
electrocardiography
d
mammography
eq \o((,a)
35.
Which of the tests requires optical fiber? (Knowledge)

a
Magnetic Resonance Imaging



c
Diffused Optical Imaging

c
Endoscopy



d
Electrocardiography


eq \o((,c)
36.
Which of the elements belong to radiation-ionizing? (Comprehension)

a
cobalt
c
copper

c
cadmium
d
chlorine
eq \o((,a)
37.
What liquid does a patient need to drink before doing an X-ray test for detecting intestinal obstruction? (Application)

a
calcium
c
magnesium

c
potassium
d
barium
eq \o((,d)
38.
What sort of X-ray is done for detecting intestinal obstruction? (Application)

a
magnesium-meal X-ray



b
barium-meal X-ray

c
sulphur-meal X-ray



d
calcium-meal X-ray


eq \o((,b)
39.
What sort of disease is cured with brachytherapy? (Knowledge)

a
lung cancer


b
otitis media

c
thyroid cancer



d
Zollinger-Ellison syndrome
eq \o((,c)
40.
What sphere of medical science relates to ETT? (h.o.t)

a
cardiology
b
neurology

c
urology
d
ophthalmology
eq \o((,a)
41.
What of the tests identifies the well-being of fetus? (Application)

a
CAT
b
CTT

c
CTScan
d
PETScan
eq \o((,b)
42.
Which of the devices does not refer to any form of radioactive isotope? (Higher Order Thinking)

a
laser therapy



b
photo therapy 

c
intensity-modulated radiation therapy 



d
cryotherapy


eq \o((,d)
43.
What highest number of neutrons may a carbon atom have? (Comprehens)

a
6
b
7

c
8
d
9
eq \o((,c)
44.
What lowest number of neutrons may a carbon atom have? (Comprehension)

a
3
b
4

c
5
d
6
eq \o((,d)
45.
What isotope is used in treating the abnormal growth of the thyroid gland? (Knowledge)

a
iodine-131
b
carbon-14

c
cobalt-60
d
phosphorus-32
eq \o((,a)
46.
What is the most widely used radioactive element in nuclear medicine? (Knowledge)

a
cobalt
b
technetium

c
iodine
d
actinium
eq \o((,b)
47.
What branch of medical science refers to the diagnosis and treatment of leucaemia? (Application)

a
haematology
b
hepatology

c
medicine
d
endochrinology
eq \o((,a)
48.
What ray is used for the purpose of sterilizing surgical instruments (Knowledge)

a
((-ray of Co-60
b
(-ray of I-131

c
(-ray of Co-60
d
(-ray of I-131
eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
49.
The year 1895 has ever been marked in history for (. (Comprehension)

i.
the invention of the first imaging device


ii.
the fulfilment of man's dream for wireless communication


iii.
the application of the radio-frequency ablation 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
50.
Devices belonging radiology (. (Application)

i.
MRI


ii.
RFA


iii.
endoscopy

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
51.
Devices belonging to the study of sonology (. (Application)

i.
USG


ii.
fMRI


iii.
echocardiography

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
52.
Components of an X-ray tube( (Comprehension)

i.
anode


ii.
cathode


iii.
electrode

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
53.
The diagnosis and treatment of leucaemia belongs to (Application)

i.
oncology


ii.
haematology


iii.
nuclear medicine

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
54.
Devices rendering 3-D images (. (Application)

i.
Carbon-dating X-ray


ii.
MRI


iii.
Colonoscopy

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
55.
Devices for healing cancer (. (Application)

i.
X-ray


ii.
cobalt-isotope


iii.
phosphorus isotope

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
56.
Medical devices for criminal investigation (. (Higher Order Thinking)

i.
DNA


ii.
C-14 X-ray


iii.
KUB X-ray

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
57.
Devices based on the principle of total internal reflection of light (Comprehension)

i.
angiography


ii.
endoscopy


iii.
colonoscopy

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
58.
Devices using X-ray (. (Comprehension)

i.
CT Scan


ii.
MRI


iii.
Angiography

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
59.
An isotope does not refer to the change in (. (Comprehension)

i.
number of electrons in an atom


ii.
number of protons in an atom


iii.
number of shells of an atom

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
60.
Devices refering to no surgical operation (. (Higher Order Thinking)

i.
laperoscopy


ii.
cryosurgery


iii.
angioplast

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

[Note: Cryosurgery is otherwise called cryotherapy which is a recent device for treating dermatological defects by using nitrogen.]

61.
Cobalt isotope ensures (. (Comprehension)

i.
diagnosis


ii.
trreatment


iii.
sterilization

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
62.
Isotopes used for the purpose of diagnosis ( (Comprehension)

i.
technetium-99m


ii.
iodine-131


iii.
carbon-14

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
(
Situation Set Based Creative 


MCQs with Answer
Take a look to the picture below and answer the question numbers 63 and 64:
[image: image11.wmf]
63.
The sphere which the picture stands for depends on ( (Application)

i.
an isotope having the number 60.


ii.
"      "           "        "       "        92.


iii.
"       "           "        "       "       32.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
64.
The elements used in the device are also used in( (Higher Order Thinking)

i.
anthropology 


ii.
palaeontology 


iii.
criminology 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
See the picture below and answer the question numbers 65 and 66.

[image: image21.jpg]



65.
Which of the following statement is true? ( (Application)

a
The picture refers to disorders with circulatory system.



b
The picture refers to disorders with endocrine system. 

c
The picture refers to disorders with excretory system. 



d
The picture refers to disorders with integumentary system. 


eq \o((,a)
66.
The examination depends on physics in terms of ( (Higher Order Thinking)

i.
radiology 


ii.
mecahnics 


iii.
sonology 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
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eq \o(((((,Ques.(1) Binu's aunt is going to be mother. She goes to doctors regularly for check-up. In one month, the doctor advised her to have a test to know the exact position and size of the fetus. She made the test done using ultra sonography and the doctor has got a clear concept about the fetus through it.

a.
What is the elaborated form of MRI?
1

b.
Why the isotopes are the variants of a definite element?
2

c.
Discuss the role of ultra sonography to get a clear idea about the fetus.
3

d.
Is it possible to perform this test with the help of any other medical technology?
4


State logic in favour of your answer.

Answer to the question no. 1
eq \o((,a) He elaborated form of MRI is Magnetic Resonance Imaging.

eq \o((,b) The atoms of the same element having different mass numbers without any change in their atomic number are called isotopes. This is the way they are the variants of a definite article. The change does not take place either in the number of electrons or of protons but of neutrons; as a consequence the mass number differs in case of different atoms. For example, carbon has three different mass numbers ( 12, 13 and 14; so the isotopes of carbon are  eq \o(12,C,6),  eq \o(13,C,6) and  eq \o(14,C,6)  in case of which the numbers of neutrons are 6, 7 and 8 respectively (6+6 = 12, 6+7 = 13 and 6+8 = 14).
eq \o((,c) Ultrasonography may well be termed as photography through sound instead of light. The photographs (images/pictures) are taken by appliying high frequency sound ranging up to 10 megahertz. The photographs/images/pictures belong to the internal organs of the body belonging to any system including the reproductive system (especially the female reproductive system) and the digestive system. 

That Binu's aunt sees her doctor during her pregnancy and that the doctor advises her an ultrasonography belong to the well-being of the baby going to be born. In case any defect is traced in the position or size of the fetus, the doctor will render further advice may it even be regarding the preparation of a caesarian operation. The ultrasonography will also let the doctor know whether the fetus is getting adequate fluid or not, whether it has got any form of swelling or not and so forth. He needs the report also for treating any disorder taken place in the womb or any other organ belogning to the reproductive system of Binu's aunt.

In case all these are left unknown, i.e., if the test is not done, the fetus may not have see the light of the earth; what's more, Binu's aunt may fall victim to severe health-hazard, even a premature death. 

eq \o((,d) Yes, it is possible to perform this test with two other diagnostic devices although one of them is not usually suggested. 

Other than ultrasonography, CT Scan and MRI are used for having three-dimensional images of the internal organs of human body. However, since CT Scan is prone to allergic reaction due to the use of day, it is not suggested during pregnancy.

MRI (Magnetic Resonance Imaging) is the appropriate alternative to ultrasonography in this regard. It is safe on the ground that no radioactive ray (or even X-ray) is used in this device. MRI acts on magnetic field and radio wave neither of which carries any adverse effect on either the fetus or the woman going to give birth to a baby. It is a painless test which is widely used in imaging any organ of the body, even the brain. 
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eq \o(((((,Ques.(2)
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a.
What medical device does the figure refer to? 
1

b.
How is this report different from an X-ray report? 
2

c.
Suppose, you are a general physician. Under what circumstances will you suggest this  test? 
3

d.
Advise your patient regarding his/her lifestyle and necessary treatment in case the report shows abnormality. 
4

Answer to the question no. 2
eq \o((,a) The figure refers to an electrocardiogram. 

eq \o((,b) This report is different from an X-ray report mainly because an X-ray of the heart may at best tell the physical condition of the whole heart but not the rate of rhythms of heartbeats or the avidence of blood flow in the heart. An ECG can detect a recent heart attack or the cause of chest pain what an X-ray cannot. 
eq \o((,c) In case I am a general physician, patient suffering from different diseases will see me. I will suggest them of taking different medicine and doing different tests. I will suggest a patient having this test done if I find his/her pulse either subnormal or abnormal, if the patient is overwight or has already crossed his 40, if his blood—pressure is high and also  if I find his heart rhythms abnormal with my stethoscope, if he has been suffering from chronic diabetes, if there is any report of stroke or heart attack and if the patient is used to smoke or take alcohol.

Patients are not supposed to know the discase tey suffer from; they can at best tell me that they are suffering from chest pain, palpitation, etc. I need to examine the patient. Chest pain is not always a consequence of severe disorder with the heart; it may even caused by acidity or formation of excessive gas in the stomach. 

eq \o((,d) In case I suspect abnormality with the heart, I will suggest the patient of having an ECG done, It the report shows abnormality, I will suggest angioplast. 

Regarding the lifestyle of the patient, I will also advise him/her to take fibrous food in plenty, to avoid fats and oils, to quit smoking if he/she is a smoker, to avoid mentral stress and to take regular physical exercise. 
[image: image15.jpg]



eq \o(((((,Ques.(3)  
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a.
What isotope is used for sterilizing the instruments you see in the picture? 
1

b.
Why does the principle of this device depend on the study of light? 
2

c.
How can you substitute the test by using sound energy? 
3

d.
It will be unwise to suggest all the patients of doing the test. Highlight  the statement. 
4

Answer to the question no. 3
eq \o((,a) I see surgical instruments in the picture. The isotope Co-60 is used for sterilizing these instruments. 

eq \o((,b) The principle of this device depends on the study of light because light energy is used in image-viewing. Endoscopy is done with the use of optical fiber which ensures total internal reflection of light. By means of such relfection, light reaches the eyes of the doctors through the eyepiece lens from the defect-bearing organ such as stomach and intestine. 
eq \o((,c) Endoscopy is done for the purpose of detecting ulcer and abnormal tissue growth in the internal organs, most commonly in case of the digestive system, It is also applicable to the female reproductive system, the pelives and the urinary bladder. 

I can substitute the test by using sound energy on the ground that the application of ultrasound is equally effective in viewing the above-stated organs and systems. Ultrasonography machine renders the images of the target-organs by means of high frequency ultrasonic waves. Both ultrasonography and endoscopy are done in an empty stomach so that the suspected disorder (tissue growth/ulcer) can be imaged transparently. In case of viewing the urinary bladder, patients need to drink a plenty of water before imaging either with endoscopy or with ultrasonography. 

eq \o((,d) Yes, it will be unwise  to suggest all the patients of doing endoscopy. Like other devices, endoscooy has also its indications and contra-indications. 

Prescribing a medicine relates to not only indications but also contra-indications. Similar is the case with disease-detecting devices including endoscopy. Endoscopy renders images of lungs, stomach, small and large intestines, colon, female reproductive organ, pelvis, urinary bladder, nasal cavity, sinus and inner ear. However, it is not that an endoscopy of the lungs can be advised if the patient has a severe cardiovascular disorder. The imaging of the reproductive organ/ pelvis/urinary bladder of a woman is not usually done with endoscopy in case she is pregnant. Besides, this test should be avoided as much as possible in case of children since it is extremely painful. 
[image: image16.jpg]


eq \o(((((,Ques.(4)
a.
What elements are most commonly used in the sphere of radiotherapy? 
1

b.
In what way would surgery mean death at the absence of the use of radioactive isotope? 
2

c.
Being a radiotherapist, how will you treat the patient shown in the picture? 
3

d.
Suggest the government regarding the availability of this form of treatment. 
4

Answer to the question no. 4
eq \o((,a) Carbon, phosphorus, iodine, cobalt, storntium technetium are most commonly used in the sphere of radiotherapy. 

eq \o((,b) Surgery relieves a patient from certain complex disease but it would simply mean death at the absence of the use of radioactive isotope because the surgical instruments cannot be sterilized without using the isotope CO-60. Ordinary antiseptic/germicidal solutions cannot ensure the optimum sterilization of the surgical instruments. In case an instrument is not perfectly sterilized, it is likely to cause death to a patient. 
eq \o((,c) Being a radiotherapist, I will treat the patient by applying radioactive beam to his affected organ using the radiotherapy machine. 

However, it is not that the same form of beam applies to all the patients. In case the patient has been suffering from thyroid caneer or abnormal growth of the thyroid gland, I will apply the isotope iodine-131. I will apply radioactive storntium in case he is suffering from bone cancer and radioactive phosphorus in case he is suffering from blood cancer. 

I will use radioactive technetium in case of an imaging/scanning of bone, brain, liver and spleen. 

eq \o((,d) Radiotherapy is a highly expensive medical device. It is very rare indeed in a developing country like ours. What’s more, the number of well-trained radiotherapists and technicians is also quite inadequate. 

Hypothyroidism and other disorders of the thyroid gland as well as cancer have taken a deadly shape. A very few people are so rich that they fly to the USA even for doing a regular check-up while 99.99% people cannot even dream of such a check-up, let alone radiotherapy. A great many people cannot avail of it even in Bangladesh and so they surrender to a premature death. So save these lives is the duty of the government which must ensure the treatment facility in the government hospitals from BSMMU to the district level hospitals. This is million times more urgent than spending millions of take for triffling purposes. 
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eq \o(((((,Ques.(5)
a.
What radioactive element is used in curing bone cancer? 
1

b.
Why do you think is this process next t o angiography? 
2

c.
How is the relevant disease detected? 
3

d.
‘A sound lifestyle including food-habit can reduce the risk of this disease to a great extent.’ Highlight the statement. 
4

Answer to the question no. 5
eq \o((,a) Storntium is used in curing bone cancer. 

eq \o((,b) The process is angioplasty as the picture shows the flattening of an obstruction-affected artery/vein.

Angioplasty is a form of treatment while angiogram  is a form of diagnosis. Angiogram refers to the detection of blockage/obstruction of the blood vessels velonging to the heart. In case of detection, angioplasty is the curing device. 
eq \o((,c) The relevant disease is detected by means of angiograpy. 

Angiography is such an imaging test where X-ray is used to view the blood vessels of the body. This test is used to study wether the arteries or veins are narrow, blocked or enlarged in the body. The normal flow of blood is obstructed in the body when the blood vessles are blocked and they are narrow or not wide. During angiogram the physicians  inject a liquid through a thin and flexible tube into the patient’s body.  The liquid is  called ‘dye’ and the tube is called ‘catheter’. The blood vessels become visible on an X-ray due to the use of dye.  This dye is later eliminated from the body through kidneys and urine. Through a definite entry point the catheter is introduced into a definite artery or vein. The entry point may be in any blood vessel of the body. Sometimes, the ‘dye’ used is also termed as ‘contrast’. 

eq \o((,d) The statement is true to the letter that a sound lifestyle including food-habit can reduce the risk of this disease to a great extent. 

We have already mentioned that the picture refers to the blockage/obsiruction of the blood-vessels belonging to the heart. A tension-free life is almost impossible; however, we must try to leave our anxieties as much as possible because anxiety hinders the normal functioning of the heart. Similar is the case with smoking, taking alcohol or any other drug. We should also keep apart from high-frequency sound and chaos. Regular physical exercise ensures proper functioning of all the systems, especially the cardiovascular system. We need to avoid oily food and animal fats (cheese, butter, etc.) excessive tea/coffee/carbonated beverage and all fast-food itmes. It is wise to take fibrous food, fruit and vegetables in planty. Beef and mutton must be avoided. Sesame oil, olive oil and sunflower oil are heart-friendly and so we should cook our food with these instead of mustard oil or soya bean oil. Garlic has a number of heart-friendly p roperties and so we need to take it regularly. 

Cardiologists advise these ways which we should follow in order that we may escape this deadly disease. 
eq \o(((((,Ques.(6)  
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a.
What system does the organ belong to? 
1

b.
In what sense may the picture belong either to CTScan or to MRI?
2

c.
How is it a safer and more effective device than CT Scan or X-ray? 
3

d.
Physics does not owe to medical secience but medical science owes to physics. Evaluate the statement with special reference to MRI.
4

Answer to the question no. 6
eq \o((,a) The organ belongs to the neural system. 

eq \o((,b) The picture may belong to either CTScan or MRI. This is because both CTScan and MRI are used in viewing the image of the brain. Both the devices render three-dimensional images; however, the image rendered by MRI is much more entended and specific than that by CTScan. 

eq \o((,c) Since the question begins with the word ‘how’, let us first see how ineffective X-ray in this regard is. X-ray, if done individually, cannot detect any neural defect or dysfunction. However,  if it is applied in imaging with CTScan it can detect neural defect or dysfuction. By means of digital geometry processing, CTScan renders three-dimensional images. 

MRI is based on the physical and chemical principles of nuclear magnetic resonance. No form of radiation including X-ray is used in this device and so it bears no risk of damaging any cell or tissue or of causing harm to any nerve as is harmed by X-ray. MRI is also safer than CTScan in the sense that not CTScan but MRI can be done even during pregnancy. 

Again, MRI assures more extended and specific images than CTScan does. Thus it is safer and more effective than both X-ray and CTScan. 

eq \o((,d) It has already taken the shape of a universal truth that physics does not owe to medical science but medical science owes to physics. So to say, medical science will be as helpless as a baby  in case the contributions of physics are withdrawn. 

Let us cite for  the reference of MRI, the latest medical device for view ring the images of the internal organs including the brain. Since MRI ensures the entended image of brain and spinal cord, it paves the way to cure neurological disorders. The selection of medication, surgery, chemotherapy or radiotherpy depends on the MRI report to a great extent.

There is no branch of medical science which is not benefited by physics. Needless to say, physics has been going forward without any contribution of medical science since the very day it began its journey.  
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eq \o(((((,Ques.(7)
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a.
What ray is used in doing this test? 
1

b.
Why do doctors suggest of doing this test? 
2

c.
Draw the device used for removing obstruction in the artery/vein of the relevant organ. 
3

d.
The test ensures the well-being of the cardiovascular system only. Examine the statement. 
4

Answer to the question no. 7
eq \o((,a) X-ray is used in doing this test.

eq \o((,b) Tips : use of angiography. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Tips :
eq \o((,d) Tips : Discuss that angioplasty is the device that applies to no other system of the body but the cardiovacular system. 

eq \o(((((,Ques.(8)

a.
What are the elabarations of ECG and ETT?
1

b.
How does the test shown in the picture help a doctor? 
2

c.
Draw the figure of the device for healing a severe abnormality found in the test. 
3

d.
Suggest the abnormality stricken patient regarding the changes in her lifestyle. 
4

Answer to the question no. 8
eq \o((,a) ECG ( Electrocardiogram

ETT ( Exercise Tolerance Test. 

eq \o((,b) Tips : role of ETT. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Tips : See Q/A-7(c)

eq \o((,d) Tips : See Q/A-5(d)

eq \o(((((,Ques.(9)

a.
What is the highest frequency of sound used in USG? 
1

b.
How can you understand that the pictures are three dimensional?
2

c.
In what way do these pictures help a doctor to decide what to do? 
3

d.
it is not the doctors but the physicists brought revolutionary changes in heallthcare. Highlight the statement with special reference to the stem-indicated device. 
4

Answer to the question no. 9
eq \o((,a) The highest frequency of sound used in USG is 10 MHz. 

eq \o((,b) Tips : CtScan renders three-dimentional images. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Tips : role of CTSCan.
eq \o((,d) Tips : Take help from Q/A-6(d) 

eq \o((((((,Ques.(10)

a.
What is the atomice number of carbon?
1

b.
Why does mass number differs in case of the same element?
2

c.
What purpose, do you think, is the machine used for? Mention its diversified uses. 
3

d.
The further development of this machine may redically  change the history of mankind. Judge the statment. 
4

Answer to the question no. 10
eq \o((,a) The atomic number of carbon is 6. 

eq \o((,b) Tips : isotope. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Tips : radiotherapy. 

eq \o((,d) Tips : Highlight that the further development of radiotherapy will save mankind from premature death caused by deadly diseases like cancer. 


Ques-1. What purpose does a crescograph serve?

Ans: A crescograph records the growth and response in plants. 

Ques-2. What is brachytherapy? 

Ans: Before the application of radiotherapy, patients are given radioactive liquids as drinsk or radioactive liquids are introduced to the body of patient through injection; radioactive phosphorus in case of blood cancer, radioactive strontium in bone cancer and radioactive iodine in thyroid cancer is used in the liquid. This process is called brachytherapy. 

Ques-3. What form of ray is used for the purpose of sterilizing surgical instruments? 

Ans: The gamma rays emitted from the isotope cobalt-60 is used for the purpose of sterilizing surgical instruments. 

Ques-4. What purposes are radioisotopes used for? 

Ans: Radisisotopes are used for the purposes of diagnosis, treatment, developing HYV seeds, preservation of food and also for pest control. They are used for industrial purposes too. 

Ques-5. What natural incidence is followed in endoscopic imaging? 

Ans: Total internal reflection of light is followed in endoscopic imaging. 

Ques-6. What are used in case of external radiotherapy? 

Ans: Highly energized X-ray, cobalt radiation and electron or proton beams are used in case of external radiotherapy. 

Ques-7. What is ‘dye’? 

Ans: Dye is a chemical liquid which is injected into the patient’s body before doing his/her angiography. 

Ques-8. What is the most widely used radioisotope in the sphere of nuclear medicine? 

Ans: Technetium-99m is the most widely used radioisotope in the sphere of nuclear medicine.


Ques-1. How can human body be compared to a machine? 

Ans: Human body, just like a machine, consists of different sizes and shapes of parts. In fact, no other machine is so complex as human body. It sounds strange that one million chemical changes takes place inside the human body in a time period of a single second. That we see an object is a complex process which can well be compared to the functiong of a camera. Likewise, we can cite hundreds of such examples. 

Ques-2. Although no change takes place in atomic number, changes take place in mass number. Why does it happen so? 

Ans: The atomic number of an element is the number of electrons in a single atom of the element while the mass number refers to the sum of the numbers of proton and neutron in the nucleus of the atom. The number of protons is always equal to that of electrons. The mass number differs only because of difference in the number of neutrons in different atoms of the same element. This natural phenomenon is known as isotope. 

Ques-3. How is internal radiotherapy different from external radiotherapy? 

Ans: In case of external radiotherapy highly energized X-ray, cobalt radiation, electron or proton beams are applied from outside the body. The beam is applied directing to that site of the body where the tumor is located. 

On the other hand, in case of internal radiotherapy, radiotherapy is applied from inside the body of a patient. In this process, a patient takes radioactive liquids as drinks or radioactive liquids are introduced to the body of the patient through injection.


Ques-1. Does physical and biological world follow totally different rules?

Ans: No, Physical and bio-logical spheres do not follow totally different rules. Thousands of years of observations and experiences reveal that the bio-logical world follows physical world; different organs of human body are reasonably compared to different parts of a machine. We may city the examples regarding the similar functioning of a microchip and human brain, the sensors of an electronic device including an aircraft to the nerves of human body. The rules of physics is universal indeed. A great many medical devices are based on mechanics, electronics and so forth belonging to the study of physics. Biology, especially human biology is greatly indebted to physics.

Ques-2. How bio-physics was originated?

Ans: The concept that biological phenomena follow the rules of physics is the origin of bio-physics. A forge is a simple tool belonging to a smithy; its functioning resembles the function of the lungs. The eye-lens is not at all different from an artificial lens made up of glass or plastic. 

Ques-3. Why the laws of physics can be applied for the living world?

Ans: The laws of physics can be applied to the living world mainly because those are universal in nature. Each and every living being is nothing but a splendid combination of a number of physical and chemical elements. A human body contains solids and fluids and also radioactive elements to some extent. No wonder, out heartbest follows a definite time-internal; the similar is the case with breathing in case there is no internal or external abnormality. Beyond doubt, the study of time belongs to physics. Numerous physical quantities like speed, velocity, acceleration and so forth depend on time-factor. In this way the laws of physics can be applied to the living world.

Ques-4. Describe the contributions of Jagdish Chandra Bose in physics.

Ans: Not only botanical science but also physics is ever-indebted to Jagdish Chandra Bose. Needless to say, crescograph is used in plant physiology but it belongs to physics. The invention of radio is a little controversial; Sir Bose succeeded in sending radio signal to a distant place without using any wire for the first time in history ( and obviously before Googlielmo Marconi patented the device. Sire Bose was also the first scientist to use a semiconductor junction for detecting radio signals that accelerated the consecutive inventions of transistor and integrated circuit. 

Sir Jogadish Chandra Bose conducted worthmentioning research on microwave. He was the first scientist to succeed in reducing the wavelength of generated wave to almost 5mm only. 

Ques-5. What are his contributions in biophysics?

Ans: The contributions of Sir Jagdish Chandra Bose to the sphere of bio-physics will ever be written in golden letters. When he was delivering lectures in different seminers held in different European countries on the responses of plants, a few European scientists simply called him "a mad" in their articles in the contemporary journals. However, he succeeded to prove his thoughts true by means of his epoch making invention, crescograph.

Earlier it was beleived that the nature of response of plants to different stimuli is chemical but he proved the concept wrong showing that the response is electric in nature. 

Ques-6.Explain-human body sometimes behaves as a machine.

Ans: That human body sometimes behaves as a machine is a proven truth. Human body, just like a machine, consists of different sizes and shapes of parts. In fact, on other machine is so complex as human body. It sounds strange that one million chemical changes takes place inside the human body in a time-period of a single second. That we see an object is a complex process which can well be compared to the function of a camera. Likewise, we can cite hundreds of such examples. 

Ques-7. Human body is an organic machine(give arguments in its favour.

Ans: What comes first in arguing on the proposition that human body is an organic machine is that human body consists of numerous parts comkposed of organic substances. Let us first cite for the eye-lens which is not composed of either glass or plastic but of organic substance, the veins and arteries are like the wires of a machine but they are not made up of plastic, copper etc but of organic materials. Human body also contains minerals like iron but it is not that we eat iron dust or pieces of a nail when we suffer from a disease caused by iron-defficiency. Similar is the case with carbon, aluminium, zinc and many other elements. No wonder, we are suggested of taking elemental zinc by our doctors; however, the element is given an organic form by the pharmacists. If it were not so, our stomach could never digest zinc/iron/aluminum particles. A machine/ an engine requires fuel/ energy to work; in the same way, human body cannot do without food. That an engine works by converting chemical energy to mechanical and thermal energy is exactly the same in case of human body. The engine of a car is useles if there is no valise in it; our heart will not be in action without having valves. So it is true to the letter that human body is an organic machine. 

Ques-8. How instruments invented by physics can be used for treatment purposes?

Ans: Instruments invented by physics can be used for treatment purposes in a great many ways. From a tiny needle to a robust CTScanner ( all are the inventions of physics. 

We take tablets, capsules and syrups for the recovery from different ailments; however, not a single tablet/ capsul/ syrup could be produced without using the devices coming from the sphere of physics. Hearing aid, vision aid (spectacles, contact lens), learning aid (Braille) for the blind ( all are the gifts of physics. 

Needles to say, the injectables and the reagents (for diagnosis) belong to the sphere of chemistry/ biochemistry/ pharmacy. It is equally true that that those cold not come to any use in case physics did not give syringe, test tubes, microscopes, glass slides and other necessary tools and instruments. 

A physician is quite helpless if there is no thermometer or sphygmomanometer (blood-pressure measuring instrument) on his/her table. He/she also finds himself/ herself helpless in case he does not find his/her spectacles.

Physiotherapy is on effective device for treating muscular pain, joint pain, back pain a few neurological disorders and some other health-hazards. Each and every instrument used in this device is an invention of physics. Besides, physics has given us corset belt, heel cushion, neck band, etc. Which we use for getting rid of severe pain. 

Each and every branch of medical science owes to physics. A surgical device ( may it either be stitching a cut or the transplantation of an organ solely depends on the inventions of physics. Physics is inextricable for both detecting diseases and curing diseases. 

Tests like ECG, ETT, CT Scan, CTT, PET Scan, MRI SPECT, endoscopy, colonoscopy, ultrasonogram, X-ray, DOI, biopsy, anglography, tomography, spectroscopy, oximetry, lithotripsy. fibroscan, mammography, fluoroscopy, etc. are the inventions of physics that have shown mankind newer rays of hope. The rays equally include numerous healing devices like angioplast, dialysis, cryotheraphy, phototherapy/ laser therapy, radiotherapy, photodynamic therapy, terahertz radiation, open-heart surgery and many other surgical devices. 

Ques-9. Name some instruments used for diagnosis of diseases.

Ans: Some instruments used for diagnosis of diseases are X-ray, ECG, Ultrasonography, angiography, CT Scan, PET Scan, EEG, ETT, CTT, CAT (Computer-Assisted Tomography), MRI, SPECT, Diffused Optic Imaging (DOI), spectroscopy, fluoroscopy, endoscopy, colonoscopy, mammography, oximetry, fibroscan, blood gas monitor and electromyography machine. 

Ques-10. What is X-ray? Write down its applications in diagnosis of diseases and their treatments.

Ans: X-ray: X-ray is a kind of electromagnetic radiation having a wavelength of 10-10m. 

Applications of X-ray in the diagnosis of diseases:

1.
Displaced bones, cracks in bone, bone fracture etc. can be identified very easily with the help of X-ray.

2.
X-ray can be used to diagnose any type of disease in face, for example- to identify ulcer and decay at the root of tooth X-ray is used. 

3.
Intestinal obstruction can be identified by barium-real X-ray of the stomach. 

4.
The stones present in the gall bladder and kidneys can be identified by X-ray.

5.
The diseases of lungs like pneumonia, lung cancer etc. can be traced by X-ray of the chest. 

6.
X-ray is also used for treatment purpose. It can kill cancer cells. 

Ques-11. How ultra sonography identifies diseases in the field of treatment?

Ans: Ultra sonography is a procedure that depends on the reflection of sound of high frequency. When sound wave of high frequency is reflected from an organ or muscle within the body, then an image analogous to that organ is formed in the monitor by the reflected waves.

The frequency of the ultrasound is 1-10 MHz which is used for diagnosis of diseases. In an ultra sonography machine, the high frequency ultrasonic waves are produced by electrically stimulating a crystal called a transducer. In an ultra sonography machine, the ultrasonic waves are transformed into a narrow beam. Next this beam is directed toward the organ whose image is to be recorded.

The beam is reflected, absorbed or transmitted by the organ toward which they are directed, depending on the nature of the surface they strike. As the beam strikes an interface or boundary between tissues of verying density (e.g., muscle and blood) part of the sound waves are reflected back to the transducer as echoes. The echoes are then converted into electrical impulses that are displayed on a monitor presenting a 'picture' of the organ or muscle under examination. 

Ques-12. Describe the images found by MRI.

Ans: Images found by MRI: MRI is the abbreviated form of the English term 'Magnetic Resonance Imaging'. In MRI machine extended image of an organ or place of the body is formed utilizing strong magnetic field and radio wave. MRI machine works depending on the physical and chemical principles of 'Nuclear Magnetic Resonance'. The signals received from the part of the body which is scanned with MRI are transformed using computers and a very distinct image of that part of the body is formed. Each individual image acts as a slice of the organ of the body. Thus a number of images are formed, which exhibits all the characteristics of that part of the body. The image obtained by MRI can be compared to each individual slice of bread When one slice of the bread is picked up, then the interior part of the bread can be seen along with the slice. Similarly, each image found by MRI helps to view everything inside the body. The intensity of the wound is determined using MRI in case of twisting of ankles and back pain. MRI is an extremely valuable test to form an extended image of brain and spinal cord.

Ques-13. Which diseases can be identified by ECG?

Ans: Abnormal heart rhythms ( either very fast or very slow, a recent heart attack and enlargement of the heart can be identified by doing an ECG. 

Ques-14. For what purposes endoscopy machine is used?

Ans: An andoscopy machine is used for viewing the image of ulcer or abnormal tissue growth in the lungs, the stomach, the colon, the abdomen, the pelvic area, the urinary bladder, the nasal cavity, the ears and the female reproductive organ.

Ques-15. Why radiotherapy is used in the field of treatment?

Ans: Use of radiotherapy in the field of treatment:

( in treating hypothyroidism

( in treating thyroid cancer.

( in treating blood cancer (leucalemia)

Ques-16. ETT is a kind of ECG-describe.

Ans: ETT stands for exercise tolerance test while ECG stands for Electro-Cardiogram. ETT is nothing but an ECG since it is done during the time the patient is taking an exercise with either a treadmill or a stationary bicycle while ECG is done when the patient is in rest. 

Ques-17. In which cases angiogram is done?

Ans: Angiogram is done in cases of (
(
blockage is the artery connected to the heart.

(
engorgement of the artery connected to the heart.

(
abonormality of the artery connected to the kidney.

(
abonormality of the vein connected to the kidney.
Ques-18. What is isotope? For what purposes it is used in treatment? 

Ans: Isotope: The atoms of the same element having different mass numbers without any change in their atomic number are called isotopes. Evidently, the change does not take place either in the number of electrons or that of protons but of neutrons. For example, carbon has three different mass numbers ( 12, 13 and 14; so the isotopes of carbon are  eq \a(12,6)C, eq \a(13,6)C and  eq \a(14,6)C.
Use of isotopes in medical treatment:

Nuclear medicine is founded on the use of radio-isotopes. 

Other than the sterilization of surgical instruments, isotopes are widely used in detecting and healing cancer, dysfunction of the thyroid gland and scanning or imaging the organs belonging to skeletal, neural and digestive systems. 

The presence of harmful cancer tumor anywhere in the body or in an organ can be indentified by radioisotopes. The energetic gamma rays emitted from the isotope Co-60 is used for the treatment of cancer. The gamma rays emitted from Co-60 is used to sterilize surgical instruments. Iodine-131 is used for the treatment of the abnormal growth of the thyroid gland. Technetium-99m is the most widely used radioactive isotope for diagnostic studies in nuclear medicine. Technetium is used for brain bone, liver and spleen imaging or scanning. Leucaemia (hood cancer) caused by presence of excessive white blood cells in blood is treated with phosphate of radioactive phosphorus-32. In nuclear medicine, radioisotopes are introduced into the body of the patient through the veins to diagnose diseases. The radioactive materials are selected depending on the organ with will be examined.


1.
Suppose, you are an X-ray technician. How can you save yourself and the patients from unwanted radiation?
2.
Calculate the frequency of X-ray. 
3.
Suppose, you are a radiologist. How can you serve mankind? 
4.
Evaluate the role of CTScan and MRI in serving humanity. 
5.
Highlight the role played by diagnostic radiotherpay in the sphere of physiotherapy.


(
Biopysics is the study of the application of the disciplines of physics to biological sciences, especially human biology.  
(
The form of energy conversion applying to human body : chemical energy ( mechanical energy + thermal energy. 
(
Wilhelm Conrad Roentgen of Germany invented X-ray in 1895(the same year when Sir J. C. Bose succeeded in sending wireless radio signal.
(
X-ray  is used in detecting fracture or displacement of bones or discs of the spinal cord, obstruction in the intestine, stones in the gallbladdes or in the  kindey, lungs cancer, pneumonia, sinusitis, osteoporosis and some other diseases. 
(
Ultrasonography is  the most common device for viewing the images of the position, size and gender of the fetus in the womb, detcting disorders in the digestive system and female reproductive system by applying high frequency sound ranging up to 10 megahertz. 
(
ECG (Electrocardiogram) is done for assessing the muscular and electrical functioning of the heart including the rate and rhythm of heartbeats as well as the flow of blood in the heart. 
(
ETT (Exercise Tolerance Test) is the ECG done while the patient is not in rest but is taking an exercise with a treadmill or a stationary bicycle. It is done in such a critical condition that may not be pefectly indentified by an ECG. 
(
Endoscopy is the device for viewing images of the internal organs by applying total internal reflection of light by means of optical fiber. This test is done for the purpose of detcting ulcer and abnormal tissue growth in lungs, stomach, large intestine, small int estine, colon, pelvic area, urinary bladder and female reproductive organs. 
(
Angiography is a device for viewing images o f the veins and arteries especially belonging to hea rt and kidney by using X-ray for the purpose of detecting blockage of the arteries outside the heart, abnormality in the kidney artery, swelling/engorgement of the arteries and problems with veins. 
(
CTScan (Computed Tomography Scan) renders three dimensional image of the brain, soft tissue of any organ, blood  vessels, nerves, glands and lungs. It detects diseases like swelling, tumour, internal bleeding, blockage and cancer. 

(
MRI (Magnetic Resonance Imaging) is a radiation(free device for detecting diseases of almost all the organs belonging to all the systems of human body much more efficiently than CTScan. It has the widest use in detecting disorders of the neural system including the spinal cord. 
(
Radioactive isotopes are widely used in nuclear medicine for both diagnosis and treatment of deadly diseases. 
(
In the sphere of nuclear medicine, techhnetium-99m is the most widely used radioactive isstope in detecting cancer. 
(
Isotope phosphorus-32 is commonly used in treating leucaemia (blood cancer). 
(
Iodine-131 is used for healing the abnormal growth of the thyroid gland. 
(
Cobalt-60 used for curing cancer. It is also used in steriliging surgical instruments. 
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	10, 12, 21, 24, 27, 29, 42, 47, 50, 54, 59, 61, 63, 64, 65, 66
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Suggestion         Essay(Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 2, 3, 4, 5, 6, 7, 9, 10 and SURE 12 part 3, 4, 5, 6, 7

	Comprehension-Based
	Practice part 2, 3, 4, 5, 6, 7, 8, 9, 10 and SURE 12 part 1, 2, 3

	Application-Based
	1.
Represent the procedure of endoscopy.  
2.
Why will you prefer ultrasonogtraphy to endoscopy?   

	Higher Order-Based
	1.
Evaluate the role of ultrasound technology in embryology and obstetrics.  
2.
Can a community clinic run without an USG machine? Argue in favour of your  reply.   

3.
Do you think radiotherapy will replace a great deal of orally taken medicine some day? Clarify your view.   




































































Essay-Type Creative Questions with Answer ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.












































Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.





SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





Question Bank ( Essay-Type Creative Questions with Super-Tips   


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.





Classwork ( Essay-Type Creative Questions with Answer


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.





Textual General Questions with Answer





Textual Essay-Type Creative Questions with Answer


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.





























Revision of the Chapter at a Glance (  


Revision enhances memory. Make sure you have revised all the relevant information repeatedly.














( Ans





Textual Creative MCQs with Answer


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.





66 Multiple Choice Questions ( 46 General MCQ ( 16 Multiple Completion Based ( 4 Situation Set Based


10 Creative Questions  ( 1 Exercise Question ( 1 Class work ( 4 Question-Answers ( Complied by Master Trainer: Additional Essay-Type Creative Questions with Answer ( 4 Question Bank





























































































































Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.








Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions


This part aims at sharpening your creativity. It also includes the crux points of the whole chapter.





SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.




















( Ans





























Ambulance is one of the life saving contributions of physics. The oxyegen cylinder, mask and other life-supporting devices in the ambulance are also the gifts of physics.





As the temperature of the plastic strip increases or decreases, its contours changes. The  colour of the strip indicates its temperature. This is one of the simplest medical devices presented by physics.
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