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Problem 1: (20%)

Find the rank, the nullity, the row space, and the null space of the matrix shown below:

1 0 -2 1 2
0 -1 -3 1 3
-2 —1 1 -1 -1
0 3 9 0 —12

Problem 2: (20%)

Derive y(t) for the ordinary differential equation given in the following:

o . 0, 0st<1,
¥+3y+2y = f(t), where y(0) = Zand y(0) = —1, and f(z) :{1 1<t< o

Problem 3: (20%)
@.fxyz)=xtytz, Siz=xty, 0sy<x,0=sx<1

Find [f f(x,y,2)dA =7
(b). F= z%i+4xf, S:z=1,0<y<1,0<x<1
Find [[.(VxF)-AdA =7
Problem 4: (20%)

‘ o xsin _ o0 cos4x
(2). Find [___ —~ g 4x (b)Find [_, D

Problem 5: (20%)

Show that the following partial differential equation:

u, =u, +6u, +8u, 0<x<2,t>0
u(0,6)=u(2,t)=0, t=0
u(x,0) =x(2—x), O0sx<2

can be transformed into a standard heat equation by choosing appropriately «, f
and letting #(x,¢) = e*** v(x,1)
Please find the values of @,f and the partial differential equation for v(x,#) and its

relative boundary and initial conditions.




