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1) [ Quadratic equations] [ 10 marks}
Consider the quadratic equation ax’ +bx+c=0, a=0.

(a) Find the quadratic formula for x.

{b) Use the discriminant (¥ 3] &) of the quadratic equ'ation‘ state when the equation will have two real
and distinct roots, two real and equal roots, or two distinct imaginary numbers.

2) [ Quadratic equation} [ 5 marks]
For a rectangular with length (6-x) and width x, express its area as quadratic function of x.

For what value of x will the area be a maximum?

3} [Operation with cdmplex numbers] [ 5 marks]

Given f(z)=z>+6z+ 1 , where z is a complex number. Find £3/).
z

4) [Inverse variation] { 10 marks}

If y varies inversely as the cube root of z, and y = 2 when z = 2, find y» when z = 8.

5) [Radical equation] [ 5 marks]
Solve radical equation vx+6—-J2x+5=—

6) [Radical equation] [ 10 marks]

Solve L——E~;w+'i=0.

X-4 x2
7) [ Logarithmic equation] [ 5 marks]

Solve log,(2x+4)=3.

8} [Limits] [ 10 marks]}

(@) 1 sin(x})

i

® lim ln(2x 3)

x—314 X 4
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9) [Derivative by chain rule} [ 10 marks]

. du . .
Apply the chain rule to {ind }%, given u=x’ +2xy+y’ where x=rcost and y=/fsinf.

10) [Integration by substitution] [ 10 marks]

Find the indefinite integral of f(x’ Vi o+ 4)dr.

i11) [Integration of trigonometric functions} {5 marks]

Find the indefinite integral of _[sin3 x cosx dx.

12) [ Application of differential calcutus] [ 15 marks]

Sand is falling into a conical pile at the rate of 5 f%/min. I the heighi of the pile is always twice the radius
of the base, how fast is the height increasing when the pile is 3 ft high? )

[ Hint: The volume of the cone (pile) at any time is expressed as ¥V = %m'zh , where r is the radius

and  is the height ]
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1. [ Definition/Equation/Brief Answer | 5% each]
(1). How can we measure the shear stress in laboratory condition?
(2). What is a Venturi tube?
(3). Continuity equation in a two-dimensional incompressible flow.
(4). Bernoulli equation in a two-dimensional incompressibie flow.
(5). Froude number,
(6). Absolute pressure.
(7). Paih line of a fluid particle.
{8). Control volume,
(9). State the three laws of similarity in modeling a prototype coadition.
(10). Main difference between Eulerian and Lagrangian description of fluid motion.

# = CEEA (50 )
2. [Slreamlme 10%]}
Given the streamline equation for a fluid particle in a two-dimensional flow field as

& =Y Find the streamline equation when a particle passes the point (1, 1), if the velocity
u

components are givenby w=xandv=y.

3. [Hydrostatic force : 10%]
A water tank as shown is compkelely filled with .-
water with density 1000 kg/m®. Calculate the water
force on the slanted side wall 4BCD of the tank and
the location of this force.

|

4. [Energy equation : 10%)
Determine the power required for a pump to deliver 0.05 m/s of water at atmospheric
pressure through a 100-mm pipe to a building 100 m above sea level. Assume the density of
water as 1000 kg/m?, and neglect heat transfer and all internal energy losses when the flow

through the pipe.
[ Hint: The energy equation applicable may be written as

2
- L = pd [ [ + yf)__ + gz]J » where W is the work done on the fluid and A denotes the
P

. y? . .
difference of total energy [£ ot ng between the discharge and the entrance points. )
p 2
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5. [Dimensional analysis and similitude : 10%]
Air flows with an average velocity of 10 m/s through a circular pipe having diameter of 250
mm, under the condition at 1 atmospheric pressure and 20°C.
(1). What must be the avefage velocity in a model of this flow to be reproduced in a water
pil;e of 60-mm in diameter, if the flow is dynamically similar to the prototype? -
(2). Find the pressure drop in the prototype, if the pressure drop in the model is 200 kPa.
[Hint I: In (1), equate Reynolds number for the prototype and model,
andin(2)let Ap~ pb?.]
[ Hint 2: Additional data: kinematic viscosities vaie = 1.51 x 107 m¥s, Vpaer = 1 % 10%m?%s;
densities e = 1.204 kg/m®, oy = 998.3 kg/m®)

6. [ Velocity distribution in a typhoon : 10% )
The eye of a typhoon (tropical cyclone) has a radius £ of 20 m and the maximum wind velocity
at the edge of the eye is 50 m/s. Find the variation of tangential velocity in the flow field of the
typhoon, for the radial distance r <R (assume rigid body rotation, i.e., forced vortex) and
r z R (free vortex), respeclively.
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4. PRREEE (25% )
(a) ElNino
(b) ®EKH
{(c) 18i= ?7 mfsec
(d) Ekman spiral
(e) Internal Wave

5. SUEHAYEARKIRURE 2 BB AT ] EALRR B Sy e o LA Re @ AR 7 AR
Sound Channel ? (13% )




