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2. Section A is multiple-choice. Circle the correct response. The correct Page Mark
response gets full marks, an incorrect response or no response gets no ¢
marks. M/C .
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3. Section B is full-answer. 4 -

(a) Unless otherwise instructed, make sure you include all signif- 5 &
icant steps in your solution, presented in the correct or- -
der. Unjustified answers will be given little or no credit. 6 2/
Cross out or erase all rough work not relevant to your
solution. Put a box around your final 7 0

(b) Write your solutions in the space provided. If you need more Q
space, use the back of the page. Indicate this fact on the original . 8 D
page, making sure that your solution cannot be confused with any
rough work which may be there. Marks (out of 70) are shown in g ///
brackets. Total % Cf
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Section 1. Identify Test

1. This is the first question of the multiple choice. You have to get this one right! Mark it on your test right
away. The large framed letter next to “Exam Form:” above is:

o
(c)

Section 2. Multiple Choice [ 3 marks each]

2. Given the ordinary differential equation : (z* —9)%y" 4 (z+ 3)y’ + 2y = 0:Consider the following statements:
m There are regular singular points at =0 and x = 3.
(ii} There is an irregular singular point at £ = 3 and a regular_singular point at z = —3.
(iif) There is a regular singular point at = = 3 and an irregular singular point at z = —3.
MThere are irregular singular points at z = 0 and z = 3.
(a)  Only (i) is true.
(b)~ J"(m)nly (ii} is true.
Only (iii) is true.
" (d) Only (iv) is true.
(e}  Nome of the above.
3. The Laplace transform of a function f(¢) is F{s) = m where a # b, f(t) is:

@ ﬁ (% — bt

(b) ﬁ(eat_!_ebt)
(¢)  ZLp(e® +te)

a—b

k) 5= (cosh at)

(e) None of the above.



4. Suppose f(0) = 0 and the Laplace transform of f(t) is F(s) = e % sinbs. The transform of % is :

a —ae” % sinb ;
( ) —a8 53 ’ —as d fo)
(b) —ae"*sinbs + be™ %" cos bs =
(c) s7e *sinbs d 5

t e %ginbs
(e) e *sinbs/s

5. Given that L{sinwt} = 5% then L{ e~*sint} equals:

1
e 25 . 20+
) —_— 2 ‘-—z“ﬁf
‘ @ 2(s+2) (52’{— L) (("7 i'l) *
N (Gt

2
) Gwepa
(e} None of the above.

6. If L~ F(s)} = f(#) and G = —%£, then £} {%} equals

(a) Jo S ar /7 [~ dLEEL
(B)  folr—t) f(r)e Xt dr d 502
{c) f[f'rf(t — T)e_z("') dr

f; T f{7) e~ 2t=7) dr

(e)  Nomne of the above.



Section 3. Short Answer

7. {10 marks] Use the definition of the Laplace transform to calculate the transform of
J(t) = tcost. (Le. Do not use tables for the transform of cost.)

)= teont
UEOR =[e bt dt = hontds duzcat + Tt
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-4t S

/:)(C\;
L ——



8. [10 marks] Use Laplace transforms to solve the initial value problem y” 4+ y = v/2sin(v/2t), g
y(0) =10, ¢'(0) =0 using a partial fraction expansion. . /
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9. [8 marks| Solve the initial value problem " — g = ! cosm, with (0} =0, %(0)=0.

yff_l, l~e rémw ?('0); 0

4 (0) =0




10. [7 marks|] Solve the initial value problem y' + y = f(¢), y(0) = 0 where f(t) =

0
)
fols) - ) +907 = fB'J’f
7[?)[%(1 :@ 9

0 0<t<l,
5 ¢t>1. ’



11. [10 marks] Assuming a power series solution y = > °° | c,z™ for the differential equation 4" — 22y’ +y =0
find the first three terms of two linearly independent solutions.

g ~Dy+y=0

E ) "
& *_ h-! 2 Cnx
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12. [10 marks] Using Laplace transform methods, solve for y only in the following system:
diz + 2z —1y =0 and ﬁz +y— :r: 0 with initial conditions z(0) = 0, z'(0) = —2 and y¥{(0) =0, ¢'(0) = 1.

ZX(‘;) $s } X%%X(ﬁ) ‘1[‘1) 0

X(G) [s "] -1 20 gl _.’(_{_’?iﬂ ~ XWW"—U& = - 2(5%))
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