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1. About Basic Concepts. (15%)
(a) What is Calculus? (5%)
(b} Describe its relationship with Mathematical Modeling. (5%)
(c) Give one specific example of using Calculus in the model formulation. (5%)

2. About Limit. (10%)

(x*—x iFx<l
(a) Evaluate 1,:1}}11 J(x) where f(x)= i x—1 (5%

Nl-xifx21
(b) Find the intervals on which the function f(x}= lxz - 4| is continuous. (3%)

3. About Derivative and Integral. (35%) :
(a) Evaluate dy/dx given the condition that y is a differentiable function of x that

satisfies sin(x* +y) = y*(3x +1). (10%)

dsin*‘(%) and d(x+1)"_(8%)
dx

(b} Find —

{c) Evaluate fxzdx by using the definition of Definite Integral (the limit of

Riemann sumy). (10%)
Inx

de (7%
&

(d) Find j

4. About Sequences and Series. (10%)

(a) Show if the sequence n% is convergent or divergent? (5%)

(- Inx
x

{(b) Test the series Z for convergence. (5%)

x=1

5. Find the magnitude of the shadow area and its centroid (¥, 7). (15%)

iz}
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6. Apipe flow it’s maximum velocity locates at the center of the pipe, and it’s velocity
profile as show in the diagram. Find the average velocity ¥ of the pipe. (15%)

o =g V(’):Vw[l‘(i]z]

R : The radivs of the pipe
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(1) Rossby number

(2) isopycnal

(3) Geostrophic balance
(4) upwelling '
(5)PSU

(6) T-S diagram

(7) decibar

(8) freffect
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mixed layer A #4£7EE ? thermocline S AdpiE ? (10 47)
Temperature(C)
20 22 24 26 28

-25 L
.50 L
75 L
-100 &
-125 +
-150 |-
-175 +
-200

Depth (m)




B oL kAt — B R 4R A S

B b F R H R OEE) | ELVE

— ~ FEREET(50 47)

1.Navier-Stokes equation 6.1ift and drag of airfoil
2.turbulent and laminar flow 7.Venturi meter

3.shear stress and viscosity 8.Mach number
4.dimensional analysis 9 Berpoulli equation
5.hydraulic jump 10.viscous sublayer

— RS 35 m o IER 1im/s EL— R ERS 1 m HIRERF

ey - HIHEEARERR D! R BRI R S (10 53)

= -~ Determine the gauge pressure at point A in pascals. Is it higher or lower than
atmospheric? (specific weight of water = 9790 Njm®, air = 11.8 N/m®, mercury =
133,100 N/m?) (10 43)

Qil,
SG=0.85

40cm

sl

45 cm

Water Mescury

I ~ A flow field is described by the streamline equation (15 43)
Y =Xy '

(a} Determine the velocity field

(b) Determine the velocity potential function

(c) Determine whether the flow satisfies the continuity equation

(d) Determine whether the flow is rotational
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