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1. Short Auswer: =

[1] (a) Suppose that y1(z) and yz(x) are two solutions of the hdmOgeneous second-order

differential equation
| y'(z) + p(2)y (2) + alz)y(z) =0

" satlsfymg W(y; yg)(:c) 7& 0 State the general solutmn form of the dlfferentlal equa-
tion. S

\}'{ﬁj *\g i%}”‘” éﬁ%ﬁ\{?& %

12] (b) Determine the values a for which the followmg differential equations exhibit oscil-
latory behavmr : . o

0) /(=) + (@) + y(a ) 9 _H CWMP !

3] 2. True/False:

(a) The meChamcalmechamsm =t} + e ( ) ‘l‘ 433(75) = 0 1s cmtzcally damped at the
valte ¢ = 4. f__ > Y False] s

i

i‘s__:5'. 1 uey Falsel

(b) The amplitude (i-e : maximal value) of y(x) = 3cos(x)—4sm(a:)

;W% ENEFOT

(¢) Every poimbgo € Ris an ordinary point of (552 | ) (:c) +scy ( ) (:B+ l)y(a:) = 0.
[True@%) _ _ R 4
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3. Second-Order szferenma,l Equatlons

(a) Consider the followmg differential equatzon

y'(x) + 6y (z) + by(z) = g(x).

Determine the eomplementary solution yc(a:) then. se_t—up, but do not attempt to
evaluate the trlal form yp (a:) for the glven chmces of g( ). belg

[4] (b) Given that y;(z) = 1 + z and y5(z) = € are fundamental solutions of xy"(x) —
(L+2)y(z) + y(z) = 0, determine the particular solution Yp() of

2y () — (14 2)y'(2) + y(z) = 227" e
[Hmt Remember the standard form when applymg Varlatlon of parameters']
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4. Power Series Solutions

(a) Determine the radius of convergence of the power series

-(--1).?f.1-(n+ D).

— g
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_ w«;ﬁg @me%@jéﬁﬁ g }Wwfﬁ%

g@\%}{mﬂ% s f‘ ©, ? Céaﬂ'% Wﬁ w,x g (L«‘eigﬁzﬁﬁg@w%’%« (Wﬂ} ff'fwﬁ‘j}f(
2] (¢) Suppose that a pa,rtlcula,r differential equatlon has a power series solutlon centered
at ‘zp = 0 generated by the recursion relation

an+1+an
> 0.
(n+2)(n+1) n=0.

an+2

Determine up to the 3 term of the sbhi’tidh y(a:) "
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5. Laplace 'Ii‘ansforms e e

[2] (a) Evaluate the following inverse Laplace transform:

DS e @ﬁm Ity éffw_é |

ey

= X oy t v G

4] (b) Use the Laplace transform method to Solve fhé foﬂdWing- initial value problem:
2/'(x) ~ 3y/(a) + (&) =0, y(0) =0, ¥(0) = 1/2.
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