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(20%) Show that
() £(Z)=sF(s)-f(O);

(i) L(dzf)—st(s) sf(0) - 42,

dt 2
Where F(s) = L{f(t))

. (15%) Calculate the Fourier cosine series expansion of the function

f(x) = sinx intheinterval [0,7] °

. (25%) Let f(x,y,2z) =x*+y* +2z* -3

(i) Calculate the directional derivative of fat (1, 1, 1) in the
direction (1, 2, -3).

(i) Calculate Vf atthe point (1,1, 1).

(i) Calculate equation of a plane P tangent to fat (1, 1, 1).

(iv) Calculate div(Vf).

(v) Calculate curl(Vf).

. (15%) Solve the ODE

(y2+xy +Ddx+ (x2+xy+ 1)dy =0

. (25%) Oxygen deficit (D) is a function of the competition between

oxygen utilization and reaeration from the atmosphere:
ab kyL — k,.D
de ~ ¢ T

Where gd? is the change in oxygen deficit per unit of time

kg4 is the deoxygenation rate constant

L is ultimate BOD of river water

k, is reaeration rate constant

(i) Please integrate the equation and derive the Streeter-Phelps
DO sag equation (using the initial condition: D =D, at t =
0).

(i)  The lowest point on the DO sag curve is called the critical point.

Please find the time to the critical point ().




