I. Multiple Choice. Determine if the first statement is true, the second statement is true. both

or neither for:
1.1 If x is a solution to an n™ order linear homogeneous differential equation, then sois | 7
[l If v is a solution to an n™ order linear homogeneous differential equation, then so ig 2.
>
@?i only b) Il only ¢) | and 11 d) neither | nor II.

2 | If Sisasubsetof T and T is linearly independent, then so is S.
l.ifSisa subset}f T and S is linearly independent, then sois T.
>~

a)l only@ll only ¢) | and Il d) neither | nor Il. b

3. I If /8y (f(x,y)) and f(x,y) are polynomials then dyjdx = f(x,y), f(a)=b has a unique

solution in some open interval containing a.
0. If dy/dx= flx,y), fla)y=b has a unique solution in some open interval containing a, then

8/0y (f(x,y)) and f(\)yé polynomials. E ~ \f

f"a)l only b) Il only c) | and Il d) neither I nor Il.

4.1. If f,=fofs, then {f}, fo, f3 } islinearly dependent.
0. If f,=f,-f5 then {{ 1, f3} is linearly dependent.

a) | only@u only c) I and Il d) neither | nor II.

5 1. If X"+a,_x+..+p is a polynomial with integer coefficients and pis a prime, then the only

possible rational roots are =1 and +p.
I. Ifthe only roots of x" +a,_ x+...+a,are rational, then a, is an integer.

@H only b) Il only c) | and Il d) neither | nor II. \/
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6. I f W(f, £5)=0, then {f. f,} is linearly dependent.
I {f,, 15} is linearly dependent and W(f, f,) is defined., then W(f, f;) = 0.
a)l en!y@H only c¢) | and Il d) neith/er I nor Il

/

ll. Solve any 5 of the following :

a)dy/dx = xye® : y(0) =1 byxy?y’ = x* + 2y
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1li. a) What does it mean for {v,, v, .., v,} to be linearly independent?

&
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b) Which of the following are independent? Which are not? Explain!

) S, = {sin(x), cos(x), 0} iiy S, = {e*, xe*, e}
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i) 8y = {sinx, cosx, ¢*}.
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IV. Give a differential equations whose solution is span §; fori=1,2, and3 in lll.

(Recall span {v|, v,, ..., v,} ={cvi+ v+ .+ ca vt ¢, €R).
See the board if you don't like this notation).
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V. Solve y” =y =6y =/flx) for
a) flx)=0 ( b) f(x)= ¢ i,
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