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1. (104%) Find the general solution of y'+ y = x.
2. (1053) y"=9y"+27y' =27y = 54sin(3x), y(0)=3.5, y'(0)=13.5, y"(0) =38.5. Findy =?
3. (1043) Find the general solution of y"—5)"+6y =—3sin(2x).

4. (1047) Find the current in the RLC circuit in Fig. 1, where L=0.1H,R =20Q,C=2-10"F,

and E(r)=110sin(415¢) volts. Assume zero initial current and capacity charge.
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5.
(10%7) Find x(¢) and y(¢) of the following defferential equations:
2~d—x—x+d—y+4y:1
dt dt
dt dt
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6. (10 43) Let S be the subspace of R* spanned by <2, 0, 2, 0> and <0, 0, 4, 2 >. Find the vector

in S closest to <-2, 2, -6, 6>.

7. (10 4}) Suppose 4 is an orthogonal matrix. Is it true that !A. = 117 Justify your answer.

8. Determine whether each of the following statements is true or false. Justify your answer.

(@)
(b)

(©

(d)

The set W = {(x,y,z) eR:x+2y—z=2} isasubspaceof R’.(5%})

Let T:R?>— R® be a function defined by 7(x,y)=(x+2,y). The function
T is a linear transformation. (5 473)

Let ¥ be the space spanned by 2, =2(3— x)*, U, = 2x* —12x, and u, =12,
W ={u,u,,u,} isabasisfor V. (5 53)

Suppose A is an eigenvalue of the matrix A with eigenvector V. Then, A¥ isan

eigenvalue of A* with eigenvector ¥ where & is a positive integer. (5 43)

9. (105 Let T :R> > R® be the linear operator given by

x —2x+y—z
Ti|y||=| x—2y-z
Z -x—y—2z

Find a basis for R’ relative to which the matrix for T is diagonal.



