MATH 391

1- For the equation (z+y)dx + (z —y)dy = 0 consider the properties:
I The equation is separable.

IT The equation is linear.

IIT The equation is homogeneous.

IV The equation is exact.

Which of the following are true

(a) only I.

(b) only II.
(c) only III.
(d) I and IV.
(e) III and IV.

2- For the equation (z+y)dz+ (y —x)dy = 0 consider the properties:
I The equation is separable.

IT The equation is linear.

[T The equation is homogeneous.

IV The equation is exact.

Which of the following are true

(a) only L.
(b) only II.
(c) only III.
(d) T and IV.
(e) IIT and IV.

e

3- The equatlon y = 2z ;r ) i satlsﬁed when

a)—2y > ( ) arctan(x)
b)— y‘ =z +arctan( )+
d

)y =In(z(z® + 1)) +C.
) 4yt = at 4+ 222 4+ C.
e) None of the other alternatives is correct.
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4- For the equation y = % we use the substitution z = y/x to

obtain
(a)rse = 2,
b)zL + 2 = Z(;Z)
)Iﬁ _ z(142)

5- For the initial value problem

e*(cos(zy) — ysin(zy))dr + (y — xe* sin(z, y))dy = 0, y(0) =5is
(a) The equation is exact and the solution is y = e” cos(zy) + 4.

(b) The equation is exact and the solution is y = e® cos(zy)+y*—21.
(c) The equation is exact and the solution is 27 = 2¢” cos(zy) + y*.
(d) The equation is not exact.

6- With an initial investment of $100, I invest $500 per year, con-
tinuously, at an interest rate of 5%, leaving the money in the bank.
Assuming the interest is compounded continuously, the initial value
problem which describes the amount $S in the bank ¢ years later is
given by:

(a) S = (1.05)'500, S(0) = 100.

(b) & = 500e 05t 5(0) = 100.
(c) =25+ 500 S(0) = 100.
(d) _ 058 + 100, S(0) = 500.
(e) S = %500, S(O) = 100.

7- For the second order ODE #%y” + yy’ = sin(y) we apply the sub-
stitution v = ¢ and obtain

(a) the first order ODE t%v’ 4+ yv = sin(y).

(b) the first order ODE y?v’ + yv = sin(t).

(¢) the first order ODE tgvg—z + yv = sin(y).

(d) None of the alternatives is a first order ODE.
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8- Assume that y; and ys are solutions of the equation y” + p(t)y’ +
q(t)y = 0 with all functions defined on the entire real line. Let W =
W (y1,y2) be the Wronskian of the pair of functions. Which of the
following statements are not true

I LY = gy — yoyy.
II % = pW.
I — .

IV If W(0) > 0 then W is a positive constant.
(a) Just I and IV.
(b) Just III and IV.
(c) Just I and II.
(d) Just I and III.
(e) II, IIT and IV.
9- If y; is a solution of the equation y” + p(t)y’ + q(t)y = 0, then
Yo = uy1 is also a solution when u satisfies the equation.
(a) pdt q=0.
(b) pdtz +q% =0
(c) ;i dt (2y1 +py)u = 0.
(d) yl dt2 + pdt 0.
(e) None of the other alternatives is correct.

10- For the equation 3" — 3 — 2y = 3t et the general solution
consists of the general solution of the homogeneous equation added to
a particular solution of the form:

(a) At~ e .

(b) (At + B)e"

(c) ure™t + uge® with ujet + u’262t =3t et
(d) ure ' +uge? with uje ' +uge® = 0 and —uje ™ +2uge® = 3t~ e,
(e) None of the other alternatives is correct.

11- For the equation y” — 4y’ + 4y = tan(2t), the general solution
consists of the general solution of the homogeneous equation added to
a particular solution of the form:

(a) Atan(2t).

(b) (A + Bt) tan(2t).

(c) ure®® + uste?® with ufe? + ubte® = tan(2t).

(d) ure® + ugte? with uj2e? + uh(1 + 2t)e* = tan(2t) and uje? +
uhte? = 0.

(e) None of the other alternatives is correct.



12- For the equation 3® — ¢ = 7t? + et — cos(‘/Tgt) + 5, the general
solution consists of y, , general solution of the homogeneous given by
(1), added to y,, a particular solution obtained from the method of
undetermined coefficients whose simplest form is given by (2):

(a) (1) yp = Cy + Cae', and (2) y, = At* + B+ CCOS(\/Tgt).

(b) (1) Yn = Cl + Czt + Cget + C4t6t + C5t2€t and (2) Yp = Atz +
Bt+ C + De' + Ecos(‘/Tgt) + Fsin(‘/Tgt).

(c) (1) yp, = C1 + Cot + Csel + Cyte’ + Cst?e! and (2) y, = At* + Bt +
C + Dt*e' + Ecos(‘/Tgt) + Fsin(‘/Tgt).

(d) (1) yp, = C1 + Cot + Cse' + Cyte! + Cst?e’ and (2) y, = At* +
Bt + C + Dt*c¢' + Ete' + Fe' + GCOS(\/T?:t) + Hsin(‘/Tgt).

(e) None of the other alternatives is correct.

13- For the equation (3z? + 2)y” — 7z®y = 0 we look for a series
solution of the form y = >~ a,z". The recurrence formula for the
coefficients is given by

(a) Ap+3 = %[2(1]“_2 + 3ak].

(b) arss = 3[2(k + 2)(k 4+ 1)api2 + 3k(k — 1)ay).

(d) 1o = m[?@kfg — 2/{;(/{: — 1)6Lk]

(e) None of the other alternatives is correct.

14- For the equation z2y” + 7zy’ + 9y = 0, the general solution is
Uyzaﬁ+@ﬁmu

(b) y = Cre® + Cye™ In(t).

(c) y = CLalTHVIB2 4 Cop(ZT=VII/2,

(d) y = C1a7 % cos(v/132/2) + Cox~ /2 sin(v/137/2).

(

e) None of the other alternatives is correct.

15- For the equation 42%y” — 2%y’ + (1 + z)y = 0 we look for a series
solution of the form y = 2" E _o npx™ with r the smallest root of the
indicial equation. The recurrence formula for the coefficients is given
by

Q

_ 2k-3

a) a = =2 Ak—1-
4k—7

b) k= gkzak 1

Q

) ap = (4k 12 (k‘ 24 }l)ak_l.
d) akf% = m(?)kak 3 — Qf— 1)

/\/\%\/—\/—\

e) None of the other alternatlves is correct.
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16- Which of the following can be a solution of the heat equation
u; = 4u,, on the interval x € [0,1] with the homogeneous boundary
conditions u(t,0) = u(t,1) = 0 for all £ > 0.

Tu=3Y" Le (/2% cog(nra).

IMu=1+3", Le@ cos(nmz).

n=1 n2
=37, Le @ sin(nrz).
IV u=3Y"2 et/ sin(nra).
(a) Only L

b) Only I or II.
¢) Only 1II.
d) Only I or III.

(
§
(e) Only IIT or IV.



