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Ordinary Differential Equation (25 %)
1. A 147N weight is attached to the lower end of a spring suspended from the ceiling. The

weight comes to rest in its equilibrium position thereby stretching the spring 0.6m. The

weight is then pulled down 0.2m below its equilibrium position and released at ¢=0. No

external forces are present but the medium offers a resistance numerically equal to 4dx/dt,

where dx/dt is the instantaneous velocity in m/sec. Show the differential equation which
governs the resulting motion of the weight on the spring. (5%)

2. Consider the equation 2¢°y”+£’y"+ y=0 for large values of .

(a) Give the values of m if the solution is assumed to be
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(b) Determine the recursion formula and compute @, and 4, intermsof a,.(5%)

3. Solve the differential equation 3"+ (y’)’ +1=0.(5%)

Complex Analysis (25 %)

4. Givena complex function f(z)=cosh(z)

(a) Determine the value of f(z)at z=-2i whereiis definedas v-1. (4%)

(b) Find the value of %(5)— . (4%)
z
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z=-2i
2

(c) Find all the singularities of the two complex functions g(2)= ( iz2 .)2 and

. z 4

g,(2)= ( ) , respectively. Identify the order of each singularity/pole or indicate that

' the smgularltles are essential singular points. (7%)
3z%cosh(z) 0
(d) Evaluate the integral L——-—E)—d , where T'is the circle of radius 8 about 1. (10%)
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Yector Calculus (25 %)

5. Find the surface integral of the vector function F=[y’, x

Partial Differential Equation (25 %)

6. -Solve the partial differential equation (7%)

’u _d%u 150
o ox?’ TS X<,
ou(x,0
u(x,0) = exp(-|x]), Laxt—-)—=0, o< x <00,

7. Solve the partial differential equation (18%)
du_u
ot ox>’
u(x,0)=x, 0<x<l
Ju

u(O,t)—-3——(——O’2=1, u(l,yy=5, t>0.
ox

O<x<l, t>0
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surface definedas S:x? +4y* =4, x>0, y=0, 0<z<h. (25%)
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