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Use the back of the previous page if more space is needed!

MA303 EXAMINATION I (Practice)

Name ID # Section #

There are 11 Problems on this booklet. For All problems, mark the answers clearly.

Points awarded

8.

9.

10. (5 pts)

Total Points:
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1. (5 points) Determine the radius of convergence of the series

2. (5 points) The Taylor series of

about xg = 2 is
11—z

a) —14+(x—2)—(z—2)2+---

b) —1+(:£—2)—%($—2)2+---

o) 1+(x—2)+%<m_2)2+...

1
d) 1—|—:1:+§x2—|—~~

1 1
14 g2 4 — 44 ...
e) +2x+24:£—|—
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3. (5 points) Determine y”(1) and y"'(1) if y(x) satisfies

2y + (1+2)y +3(In(x)y =0; y(1)=2, y'(1)=0.

(0. 9]
4. (5 points) In finding the power series solution Z anpx” of
n=0

Y +ay +2y =0,

what is the recurrence relation?

a 42 =—ap/(n+1), n=0,1,2,---

o

ant2 =an/(n+2), n=0,1,2---

d

) a
)

¢) (n+2)ani2 —anp1—ap =0, n=0,1,2,--
) any2=an/(n+2)(n+1)), n=012--
)

e) ag = —ap/2; (n+2)(n+ Dapye —nn+apt1+a, =0, n=1,2---
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5. (5 points) Let y(x) = Z anx”. The recurrence relation reads

n=0

n

Qan

ag = —ap/2, apy2 = an41 — (

n+2

n+2)(n+1)

If ag = 1,a; = 2, the first four terms of the series solution is

a) y(z) =1+ 2z +32% + 42> + - - .

1
b) y(x):1+2x—§x2—4x3—|—---.

1 1

¢) yx)=142z— -2 — 2%+ -
2 2
1 1

d) y(x):1+2x—§x2—zx3+---.

e) y(z) =1+ 2z —32% —4a> +--- .

6. (5 points) The general solution of

is

22y" — 3z + 4y = 0,

I
)
-
=l
+
Q
>
=
5
5

x#0

n=1,23---.
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7. (5 points) What is the value of y(3) if y(z) is the solution of

22y + 4oy +2y=0, y(1)=1, ¢(1)=2

8. (5 points) Classify the singular points of the given equation

222 — 1)y + (2/x)y + 4y = 0.

The regular singular points are
The irregular singular points are
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9. (5 points) What is the real part of the complex number 34547

1
10. (5 points) Determine the radius of convergence of the Taylor series of ﬁ about g =1
x(r —
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11.
EXAMINATION I (Practice) (Answer)
B

A
E
A
C
E
D
(a) +v2, (b) 0

3% cos(51n(3))
0. D

2O X No otk W



