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1. (10%) Solve the differential equation
(6zy — y®)dx + (4y + 32% — 3zy?)dy = 0.

2. (10%) Solve the initial value problem

4 +4y' +y=0, y2)=1, ¥ (2)=0.

3. (10%) Solve
dy

dt+y+/y(u =1

subject to y(0) = 0.

4. (10%) Find the general solution of the system

x=( 3 )x+ ()

5. (10%) Solve the boundary-value problem

{y”~y:0, O<z<l
y(0)+3y(0) =0, ¢(1)+y(l)=1
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6. (10%) Find a matrix S such that $2=4,if 4=|0
0

7.(10%) Find the least squares solution of the linear system given by

X, -x, =6
2%, +x, -2x; =0
X +x, =9
X +x, -x =3

8. (10%) What conditions must b, b,, and b, satisfy in order for the

following system of equations to be consistent?

X, +2x, +3x, =h
2x; +5x, +3x; =b,
X, +8x; =b

9. (10%) Let u and v be nonzero vectors in 2- or 3-space, and let k= [
and /=|v|. Show that the vector w=/u+kv bisects the angle between u

and v (i.e., the angles between u and w and between v and w are
equal).

10. (10%) Find the coordinate vector of v relative to the basis
S ={v,,v,,v,}, where |

v=(2-13), v,=(00), v,=(220), v, =(3,3,3)



