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[. Please solve the following differential equations: (24 47, %8 8 43)

) 2
A,i%+(tanx)ﬂ=0 B'FI-ZX— fiZ+4y=coszx
pa s dx
2
C. icilr_zy+4%Jf+13y=5(r—7r)+5(r—:%zr) with y(0) =1,3'(0) =1

[I. Please find the steady-state temperature distribution (26 43, &FRH 13 43)

2 2
A. in a sphere: %+z%+%ai+%§ﬂ=0, for 0<r <cand 0<§ <, with boundary
or® ror r 00 r- 06

condition u(c,8)=sinf, 0<@ <nx

2 2
B. in a semi-infinite plate: g—g + %’; =0, for O<x<mand y>0, with boundary conditions
X )
J'u(o,y) =0, u(m,y)=e”, y>0
l %‘L:O:o, O<x<m
aZu azu H(O,x)=0
II1. Please solve ——=—-, for ¢>0and 0 < x <1, with initial conditions < ou . ,
ot o’ -a«t—,,zoz sin

u(t,0) =0

0 <x <1 and boundary conditions , t>0 (154
u(t,)=0

Iv. COmputeej»(xS +3y)dx +(2x —e* )dy, where C is the circle (x~1)% +(y=5)? =4. (10 43)
C

'= —ax + bx
V. In the Lotka-Volterra model, the populations of predator, x, and prey, y, are related as {x y,
y'=—cxy+dy
where a, b, ¢, and d are positive constants.  Please derive if there is any periodic solution fo
{x‘= 0.004x(50 ~ x ~0.75y)

¥'=0.001(100 - y - 3.9%)

and what is it, if yes. (15 43)

VI. Please derive the orders of accuracy for the second order of Runge-Kutta method used in single step

and multiple steps for ordinary differential equation % = f(x,p). (10 43)




