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l-hcrc arc 03 (Three) Questions. Answer all of them. Marks in the margin indicate full marks. Do not write on

thls question paper. SYmbols carrY their usual meanings. Assume reasonable values for any missing data.
Programmable calculators are not allowed

1. (a)

(b)

(C)

(a)

IJslng Newton’s law of viscosity, identIfy the effects of temperature on the
viscosity of liquid and gases.
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I'-ormutale the way of calculating the buoyant force acting on a body of uniform
density immersed in a fluid.

AnaIYze thc stabilitY of (a) a submerged and (b) a floating body whose center
of gravity is above the center of buoyancy.

2 An elderly woman is rushed to the hospital because she is having a heart attack
J-he emergency room doctor informs her that she needs immediate coronary
arterY (a vessel that wraps around the heart) bypass surgery because one
coronary artery has 75 percent blockage (caused by atherosclerotic plaque). This
surgery involves using an artificial graft (typically made of Dacron) to divert
blood from the coronary artery around the blockage and reattach to the coronary
artery bcyond the blockage site. The coronary artery diameter is Dr mm and its
length is Ll mm. The bypass graft diameter is D2 mm and its length is L2 mm
1-he flow rate within the bypass graft is Q 1/s. Blood has a density of p kg/m3
and a dYnamic viscosity ofF centipoise. .\ssume that the Dacron and coronary

artery have different material properties and friction factor

Based on the above case, establish the relationship between viscosity and the
shear stress developed in artificial graft that will meet the same type of now in
coronary artery. Will the blood flow will follow the Newton’s Law of viscosity
or not? Please explain

(b) ConsIder the top surface of a nat plate of arbitrary shape completely submerged
In a liquid. The plane of this surface intersects the horizontal free surface at

angle 0, and take the line of intersection to be the x-axis. The absolute pressure
above the liquid is Po, which is the local atmospheric pressure P. tm if the liquid
iS open tO the atmosphere (but Po may be different than P,tm if the space above

the liquid is evacuated or pressurized).
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Based on the above case, develop an equation for the resultant hydrostatic force
actIng on the surface in a homogeneous (constant density) fluid which is equal
to the product of the pressure Pc at the centroid of the surface and the area A of
the surface. Also calculate the line of action considering a Hat plate completely
submerged in a liquid.
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3. (a)

eau id by the iceberg are much smaller than originalIY thought
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