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Answer the following guestions

Question 1 ( 25 marks)

Solve the heat equation:

ou o'u
—=k——+x, O0<x<l, t>0
ot ox>
Where u is the temperature, k is the conductivity of the rod, x is a dimension and ¢t time
. ou(l,t
Subject to: B.C.s u(0,t) =1, u(l,t)+ La(x-——) =2 and I.C. u(x,0)=x

Question 2 ( 25 marks)

Consider waves in a resistant medium that satisfy the problem gy == c? Uy — TUp + S5xe ¢

Where ¢ < x <!, t >0 With Boundary conditions, y(0,t)=1,u(l,t)=2 and initial

conditions,w*x’ 0) = fl)u(x0) =9() Where ris a constant,  « » « 2mc/l- Write down

the series expansion of the solution.

Question 3 ( 25 marks)

Solve the following 2-dimensional PDE

62u 62u 1 cu
St 5= 0<x<a, 0 <y<b, t>0
ox< 9y a ot
Subject to the boundary conditions:
M_0 at x=0, ZiHu=0 a x=a,
ox ox <
ou
u=0 a y=0, —+H,u=0 at y=b,
cy
u= f(x,y) for t=0

W‘
Question 4 (25 marks)

Solve the following heat equation that describe the heat flow in a non-uniform rod without sources

ol 2k,
ot 0Ox ox

non-constant. Also, the boundary and initial conditions are

ou(L,t
B.Cs u(,t) = 0,24&H _ g

) , where u represent the temperature and the thermal properties of the roc poss

and I.C.

u(x,0) = f(x)
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