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1. Solve the following three sub-questions:

(a) By using the technique of integration, find the volume of a right circular cone with base
radius R and height H. (10%)

(b) By employing the extreme-value theorem, find the volume of a right circular cylinder of
greatest volume that can be inserted in the right circular cone as you derived in (a). (10%)

(c) A display screen is to be laid out in a rectangular area and protected by a magnetic traction
free wire frame. What is the largest possible area of the display screen if only 500cm of the
wire is available for the frame? (10%)

Note: Please draw the corresponding diagrams to show your assumptions for the above
sub-questions.

2. The trigonometric function f(t) is given by

f(t) =%+Z(an cos%+ b, sin

n=1
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where a,,a,,andb, are the Euler coefficients of f(t); 2p is the period of the function:

(a) Show that the function f(t) can be written as f(t)=A0+ZAnsin(%+9n). Please

n=1
express the new defined coefficients, A, A,,6,intermsof ay, a,,b,. (15%)
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(b) Show that the function f(t) can be written as f(t) = ZCneT, i =+/—1, e = the natural

nN=—oo

exponential base. Please express the new defined coefficients, C_, in terms of a,, a,,b,.
(15%)

3. The following three sub-problems are related to the Laplace transformation. It is recalled that
the Laplace transform of a function f (t) associates a function of s is given by

L[ f(0)]= F(s) = T f(t)edt

1, t>a
(a) Find the Laplace transform of f (t) =u(t—a), where u(t—a) :{0 t<a’ (10%)
<
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(b) Find the inverse transform of F(s) = ——————. (10%)
S°+3s+2

(c) By employing Laplace transformation, find the solution of the following differential equation
which satisfies the given initial conditions,

y'+3y'+2y=u(t-1), y=y(t) and y’=3—3t’

with the given conditions y(0)=0 and Yy'(0)=1. (20%)




