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[6] 1. Find the radius of convergence and the open interval of convergence for the series

(z — 5)%".

(=) (2n)! [1-7-13-19 -+ (61 + 1)]
Z 3" (3n)!

n=0
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[11] 2. Find the Taylor series about 2 for the function

f) = (222"

r—1

Express your answer in sigma notation, simplify as much as possible, and find the

(o]
n—1
open interval of convergence. Then use your answer to find the sum of Z .

n=2

2n
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[4] 3. (a) Evaluate the following integral using infinite series

/01 2? cos(v/r) dx .

Express your answer in sigma notation.

[4] (b) If you truncate the series in part (a) after the third term, what is a maximum
possible error? Explain why you can claim that your answer is a maximum
error.
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[7] 4. Find, in implicit form, a one parameter family of solutions for the differential
equation
dy  wy+2y—x—2

dx xy — 3y +x—3
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[10] 5. Find the solution of the initial value problem

=3y’ =2z (y)", y(@1)=1, y(1) = 10.
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[9] 6. Find a general solution for

y/// o 4y// — 24x
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[9] 7. Consider the initial value problem

dA

— = kA, A(0)=A4,, k<0

dt
as the model for the decay of a radioactive substance, where A(t) is the amount
of the radioactive substance present, Ag is the initial amount of the radioactive
substance and k is a constant.

(a) Solve the differential equation and show that, in general, the half-life 7'is

In2 1
T = —HT (i.e. the time it will take to get A(t) = 5 Ay).

(b) Show that the solution of the initial value problem in part (a) can be written
t

as A(t) = A 2T,

1
(c) How long will it take for the radioactive substance to decay to 3 of its initial

amount?
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[8] 8. Given that m? (m — 2)? = 0 is the auxiliary equation of the homogeneous diffe-
rential equation associated with the linear differential equation

¢(D)y = (z + 2°)e* + 1.

(a) Find the general solution of ¢(D)y =0.

(b) What is the form of a particular solution y,(z) of the above nonhomogeneous

differential equation?
DO NOT EVALUATE THE COEFFICIENTS IN y,(z).
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[8] 9. Find the Laplace transform of the function

f(t):{e—t if 0<t<2,

2 if t>2.
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2
[10] 10. Find 3—1{ 25" + 10s }

(82 =25 +5)(s+1)
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[14] 11. Use Laplace transforms to solve the initial-value problem

v +9y =306(t—m) +18%(t—-2), y0)=1, ¢ (0)=10.
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3 7 13
Q2  f(x)= Zn(—l)”“(az‘ —2)"hif 1<z < 3.
n=1
3 “n—1
Then put xIE to get ; o =1.

- (="

@3-a ; (n+3)(2n)!

Q3-b It is an alternating series with b, =
1 1

6(6) ~ 4320

Q4 y+2Injy—1=x+5Injz—-3]+C.

W and the maximum pos-
n n)!

sible error is b3 =

Q5 y=3Yr+T.

3
Q6 yn(z) = Cy + Cox + C3e* and y,(z) = —23 — A_le so then
3
y:yh+yp:C1+C’2x+C'3€4””—:c3—ZxQ.
In2

1
QT7-a Take integral and use A(t) = §Ag to get T = -

t
Q7b  A(t) = Age T

B —3In2

- t = .
Q7-c ’

Q8-a yn(x) =Ch + Cox + (C3 + Cyz)e™ .

Q8-b  y,(x) = B1ade® + Boxte? + Ajxe®® + Ayx?e® + Da?.

1 e*2<s+l>+ _25(2+4+4)
— e -+t =+ -).
s+ 1 s+ 1

9
Q s3 0 s2 s
Q10 —e~t 4 3¢’ cos 2t + 8el sin 2t .

10
Q11 y(t) = cos 3t+§ sin 3t+sin 3(t—m)u(t—m)+2u(t—2)—2 cos 3(t—2)u(t—2).
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Formulas Sheet

Function: f(t)

Laplace transform: Z{f(t)} = F(s)

1
1 -
S
n!
t" —— » (nisapositive integer )
STL
k
in kt —_
sin s
s
kt —_
cos R
) 2ks
t sin kt m
s — k2
t cos kt m
1
eat
s—a
n!
t" e oy ( n is a positive integer )
s —a)"
k
at _:
e sin kt (5= a)2 e
Clt S - CL
e coskt (s BT
e f(t) F(s—a)
B—GS
U (t—a) , a>0
S
flt—a)Z(t—a) e “F(s), a>0

g% (t — a) e L{gt+a)}, a>0

F() S"F(s) = s"1f(0) = s"2F/(0) — -+ = FD(0)
5(t) 1

5(t — a) e, a>0

f(t) periodic with period T

1 T
m /0 E_St f(t) dt




