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Notation: y'= & and )" = ay
dt dr®
1. Solve the differential equation: (2xe” + ycosx) + (sin x + x2e” — Dy’ =0, 3(0)=1. (15%)
Solve the initial value problem: 7y’ +2 y= 4t2, y()=2, t>0, (10%)
3. Find the general solution for the differential equation: »"—6y'+9y =5 &> +2x+1. (15%)
4. Solve the integral equation: f(¢) = e 4 j ; f(t- a)e“z‘?‘ da. (10%)
5. Let T:R* — R® be the linear operator defined by the equations
V=X +2X2
W= —X1+Xy
Determine whether 7 is one-to-one; if so, find T7'(v,w). (15%)
6. Let I be the space spanned by v, = cos? x, v, =sin’ x, v; = cos2x. Determine whether
S ={v{, vy, v3} isabasisfor V. (10%)
: , 0 1 100
7. Given the matrix 4 = ) 3l find 477°. (10%)
8. Given the linear system Ax = b
X1 —ZJC2 + X3+ 2X4 =-1]
2x1—4x) +2x3+6x4 = 1
—1x1+ ZX2— X3 — 2)(,'4: 1
(a) Determine a basis for the solution space of the system Ax =0. (5%)
(b) Use the result in (a) to find the vector form of the general solution of the given system
Ax=b.

THE END
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