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1. Solve the differential equation x” % = %xz +3%. (10 43)

2. Solve the differential equation x°y"+x)'+4y = 2sin(2In(x)). (10 43)

3. Find the general solution of the sy‘stem. (15 43)

dx dy dz
—=x-y+4z, —=3x+2y-2z, —=2x+y-z
a 7 dt S 4

4. Suppose that A is a square matrix. Is it true that AA” and A"A are

orthogonally diagonalizable? Justify your answer. (10 43)

5. Find the rank and nullity of the matrix A .(10 43"

(2 9 6 5 4
6 -1 4 1 -2
-2 -1 =2 -1 0
4 8 7 5 3

6. Solve the initial value problem by using the Laplace transform. (15 43)

Y'+4y' +4y=g(t); y(0)=1, y'(0)=2

(1= 2 for0<t?2
sW= 0 fort>2

7. Evaluate ['1362(22 — 4 (z+1)dz, where c: ‘z -1+ 2i] =4.(10 %)
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8. Find the orthogonal projection of the vector u=(~1,0,1,2) onto the subspace of
R* spanned by the vectors u, =(2,1,2,-1), u,=(2,2,6,0), u;=(3,1,-1,-3). (10

)

9. Suppose that u, v and w are vectorsin R”".Isit true thatif u is orthogonal

to v and W, then u jsorthogonal to v+ W? Justify your answer:(10 77)




