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Answer FOUR questions ONLY. QUEsTION 1 is obligatory

Answer the following Question

[Exam Total Marks: 50 Marks] 20

Question 1: Choose the correct answer for the following sentence: (20 x 1 Mark)

No.

Question

1

The elastic property of the material is defined by -------- :

(@) stress (b) young’s modulus (c) strain (d) no correct answer.

For a given momentum, the magnitude of the impulsive force is ---- with the
collision time.

(a) not related (b) directly proportional
(c) inversely proportional (d) no correct answer

At large stimulus, the reflex action of ----- neurons are stimulated.

(a) sensory (b) motor (c) botha&b  (d) no correct answer

The stored energy (AU) within the body increases when the heat flow (Q)
from the body ---- and the work done (W) by the body ------ :

(a) decreases, increases (b) increases, decreases
(c) decreases, decreases (d) increases, increases

A body is said to be in a static equilibrium, if .........

(3) SF=0 & XG=0 (b) ZF=0 & X1=0 (c) Zt=0 & XK=0 (d) ZF=0 & M=0

The measurement of human blood pressure depends on the ------- flow of the
blood.

(a) laminar (b) turbulent (c) orygen rate (d) no correct answer




The center of gravity (c.g) of an erect person with arms at the side is at

7 | approximately ............... of the person height measure from the soles of the

feet.

(a) 90% (b) 65% () 56% (d) 40%
8 | Beta particles emitted from a radioactive isotope can be stopped using ----- :

(a) air (b) paper (c) aluminum (d) no correct answer
9 |- neurons transmit impulse to the brain or spinal cord.

(a) sensory (b) motor (c) both a&b (d) no correct answer

In a vessel, as the area (A) of the vessel increases, the velocity (v) of blood flow
10 | ----, the flow rate (Q) of the blood -----

(a) increases, decreases (b) decreases, decreases

(c) decreases, is constant (d) increases, is constant
11 | Which one of the following figures will express unstable position............. ?

—
N
T
(a) (b) (¢) (d)

12 | If 222Rn emits alpha (o) particle, the resultant isotope is ----.

(a)%28Rn (b) 2i%Rn (c) 238%Po (d) no correct answer
13 | An 80 cm strip of rubber is stretched to 105 cm. What is the tensile strain?

(a) 0.31 (b) 3.1 (c) 31 (d) no correct answer
14 | The time, required for half of radioactive atoms to decay, is called-------- :




(a) half-life (b) tenth-life  (c) decay constant (d) no correct answer

15 | The mechanical advantage (M) is ------ to the excursion and velocity (v) of the
load.
(a) directly proportional (b) inversely proportional
(c) not related (d) no correct answer

16 | The stiffer the material, the ---- this material has.

(@) less stress  (b) less compliance (c) more compliance  (d) more strain

17

If the distance between two stimuli is 20 cm and the latency period between
the first response and the second response is 3 msec. What is the nerve
conduction velocity?

(a) 62.5 m/s b) 66.7 m/s (c) 120 m/s (d) no correct answer
18 | The electrodes for recording the EEG signals are often ------ of silver choride.
(a) needle (b) small discs (c) cones (d) no correct answer

19

When unloading tensile stress, the molecules arranged as ‘%  3.Unload

shown in the given figure. What is the type of deformation? |

M
t

i
i

(a) elastic (b) plastic (c) both a&b (d) no correct answer

20

When dry friction acts between two surfaces that are not moving relative to
each other, what is this type of friction?

(a) static (b) dynamic (c) fluid (d) no correct answer




Answer ONLY THREE questions of the following:

10
QUESTION (2): Mark RIGHT (R) or WRONG (W) and CORRECT the false one:
(10 Marks)
No. Sentence Rorw Correction
1 If the half-life of a radioactive element is 5730 years, it R
will reach to 25% of its radioactivity after 11,460 years.
Makkah city climate is characterized by a high
) temperature. This means the basal metabolic rate W low
(BMR) given the body, to stabilize body temperature,
is high
3 Frictional force dissipates kinetic e_nergy into electric W Heat - stops
energy and eventually moves the object
4 ER_G is the recording of the potentials from muscles W EMG
during movement.
The black lines are the path
that the fluid takes as it flows.
S | Wider spacing indicates low R
speed flow.
A strip of rubber with a cross section of 10 cm x 0.23 Stress =
6 cm is pulled with a force of 2.3 N. The tensile stress in R force/area_
the rubber is 10*N (2.5 Marks)




QUESTION (3): Answer the following questions
[A] Give reason(s) of the following: (2 x 2 Marks)

1) Myelinated neurons conduct impulses much faster than those

without myelin.

10

Answer: -For myelinated axons both the capacitance Cand the resistance Rare
small and thus very short time is needed for the axon to depolarize and
repolarize. Accordingly, the speed in myelinated neurons is extremely high.

2) Persons can jump safely from a height considerably greater than 56 cm

without any fracture.

Answer: -If, on landing, the joints of the body bend and the energy of the fall

Is redistributed to reduce the chance of fracture-

[B] In the given figure, what is the required force to
topple this person? (4 Marks)

Answer: Ta=Fax 1.2
Tw=wx0.45
Fax1.2=wx0.45
Fa=0.375W N

[C] For a person with Ar= 1.3 m? with a skin and an
environmental temperatures 34°C and 25 °C respectively, | L

09m

-

what is the radiative heat loss rate? [Stefan Boltzman
constant is 6.0 Cal/m2-hr-°C and the emissivity of the skin is 0.98]

Answer: -- O=Aso(T,, —T,.")
Q=7.22x10°Cal

(2 Marks)




QUESTION (4): Answer the following questions
[A] Your colleagues obtained the given ECG in the figure but cannot explain it.

10

Can you help her and interpret the recorded peaks in the ECG?

(4 Marks)
Answer: -
- Atrial Depolarization: ’
which produces the P-wave.
- Atrial Repolarization; h
which is rarely seen and unlabeled. g
- Ventricular Depolarization; ¢
which produces the QRS complex P 1
R, \..._._,.‘ N—
which is very , M /—/
important signal in determining the | o

heart state. Time (sec)

- Ventricular Repolarization;

which produces the T-wave.

[B] Write Bernoulli equation of the fluid flow in the streamline of vessel. Which pressure
Is higher than the other, point 1 or point 2? Give reason for answer

(3 Marks)
. C»owr«j.yu © The McGraw-Hil Companiss, Inc. Permission required for reproduction or display.
Answer: - o - 4l
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This 1s the most general equation

I 1
B+ pgy + = pv; =Pz+pgyz+5pv;

\ 2

Work per unit Postaiitiil e
volume done Kineti oints 1 and 2
3 energy metic
by the fluid o . must be on the
permt . same streamline
volume per unit

volume



[C] Consider the fracture of two leg bones that have a combined length of
about 90 cm and an average area of 6 cm?. If the breaking stress is 10°
N/m?, and the young’s modulus of the bone is 1.4 x 10** N/m?. What is the
total energy absorbed by the bones of two legs at the point of fracture?

(3 Marks)
Answer:-- E :% (Al 5§ Y'Y
E=385.7J
QUESTION (5): Answer the following questions
[A] Mention factors affect

(2 x 2 Marks)
1) The basal metabolic rate (BMR) of person (five only)
2) the impulse speed of conduction along neurons

Answer:

1) Factors affect BMR
- Body Size: The larger the body the greater the BMR
- Body-Fat: Fatty tissues have a lower BMR than muscle tissue.
- Hormones: People with an overactive thyroid have a higher BMR.
- Illness: Increased BMR as the body works harder to fight infection

- Fasting: Reduces BMR, because the body conserves energy to keep
vital organs functioning.

- Drugs: Caffeine and nicotine increase BMR
- Exercise : BMR increases during exercise.
- Gender: Males have an elevated BMR than females

- Climate: Cold temperatures increase BMR given the body uses energy
to stabilize body temperature.

- Age: BMR Decreases with age due to less activity and reduce lean
fissue

2
) Impulses typically travel along neurons at a

speed of 1 to 120 m/sec. The speed of
conduction can be influenced by:;

- The diameter of a fiber.
* The temperature.

* The presence or absence of myelin




[B] If the duration of a collision is 4 msec and the change in momentum is 2 Kg.m/sec.

What is the average force that acted during this collision? (2 Marks)
Answer: - g _ ZKgm/sec 33 107N
av 6 x 10 3sec )

[C] A garden hose of inner radius 3.0 cm carries water at 6.0 m/s. The nozzle at the end
has radius 1 cm. How fast does the water move through the constriction? ( 1.5 Marks)

Answer: -A1vi =AsVv2
V2 = 54 m/sec-

[D] Female 70 kg consuming 10,000 KJ who jogged for 30 minutes (200 Kcalories) and
cycled for 1.5 hours (500 Kcalories). Is there an energy balance? Explain your answer

(2.5 Marks)
Answer: -

BMR =6350.4 KJ

Thermic Effect = 1000 KJ

Energy Expenditure = 10290.4 KJ
Energy Balance =-290.4 Kj



