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. Define following terms with physical meaning (40%)

(a) Streamline/pathline (b) Reynolds number (¢) Newtonian flow

(d) Eulerian/Langrangian methods {e) potential flow (f) Reynolds tress

. Derive the pressure difference P, and P, (atmosphere) if a 1-mm-diameter tube is
used (Fig.P2). (Hint: capillarity is important) (10%)

. Consider the fluid mechanics of 2 faulty preloaded hyperdermic syringe that leaks
around the plunger. The inside diameter of the cyhinder is D, and the inside
diameter of the needle exit holeis d. The plunger clearance ist. When the
plunger is depressed, serum leaks out around the plunger; its velocity is the same
as that of the plunger. The flow rate of the injected serum must be limited to
avoid pain due to excessive local serum buildup. Develop an expression relating
the serum injection velocity to the plunger speed. Assume quasi-on-dimensional,
one-directional flow (Fig.P3). (15%)

- In natural-convection problems, the variation of density due to the temperature
difference AT creates an important buoyancy term in the momentum equation,
To the first order accuracy, the density variation would be P=po(1-BAT), where B
is the thermal-expansion coefficient, The momentum equation thus becomes
PodV/dt=-V(p+pygz) + pBAT gk + UVV where we have assumed that z is up.
Nondimensionalize this equation, find the important parameters and relate them.,
(10%)

. List and explain 5 approaches to reduce the drag for a moving body.(10%)
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6. Two infinite plates with a distance h ap
upper plate moving at speed V, as in Fi
constant pressure between the plates.

art are parallel to the xz plane with the
g.P6. Thereis a fluid of viscosity y and
Neglecting gravity and assuming

tween the plates, use the logarithmetic law
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