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CALCULUS FOR ENGINEERS

MATH 1110

Tutorial No. 7 Solution

Power Series

Problem No. (1)

Testing for Convergence Using the Ratio Test. For what values of x do the following
power series converge?
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The series converges absolutely for [x| < 1. It diverges if |x| > 1 because the nth
term does not converge to zero. At x = 1, we get the alternating harmonic series
1 —1/2+1/3 = 1/4+ ---, which converges. At x = —1 we get —1 — 1/2 —
1/3 — 1/4 — --- the negative of the harmonic series; it diverges. Series (a) con-
verges for —1 < x = 1 and diverges elsewhere.
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(b)

The series converges absolutely for x? < 1. It diverges for x> > 1 because the nth
term does not converge to zero. At x = | the series becomes 1 — 1/3 +

1/5 — 1/7 + ---, which converges by the Alternating Series Theorem. It also con-
verges at x = —1 because it is again an alternating series that satisfies the conditions
for convergence. The value at x = —1 is the negative of the value atx = 1. Series (b)

converges for —1 = x = 1 and diverges elsewhere.
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The series converges absolutely for all x.
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The series diverges for all values of x except x = 0.
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Problem No. 2:

For the following problems

(a) Find the series’ radius and interval of convergence. For what values of x does
the series converge (b) absolutely, (c) conditionally?
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series; when x = | we have Y 1, a divergent series
n=1
(a) the radius is 1; the interval of convergence is —1 < X < |
(b) the interval of absolute convergence 1s —1 << x < 1
(¢) there are no values for which the series converges conditionally
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(a) the radius is 1: the interval of convergence is —6 < x < —4
(b) the interval of absolute convergence is —6 < x < —4
(c) there are no values for which the series converges conditionally
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(a) the radius is % the interval of convergence is — ;— <x<0
(b) the interval of absolute convergence is — 1 < x < 0
(c) there are no values for which the series converges conditionally
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conditionally convergent; when x = 1 we have 3 ]; . the divergent harmonic series
n=1
(a) the radius s %; the interval of convergence is ]; <x<1
(b) the interval of absolute convergence is % <X <1
(c) the series converges conditionally atx = £
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= —8 < x < 12;whenx = —8 we have 3 (—1)", a divergent series; when x = 12 we have > 1, a divergent
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(a) the radius is 10; the interval of convergence 1s —8 < x < 12
(b) the interval of absolute convergence is —8 < x < 12
(c) there are no values for which the series converges conditionally
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(a) the radius is 1; the interval of convergence is — § < x < 1
(b) the interval of absolute convergence is — % <X < IE
(c) there are no values for which the series converges conditionally
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(a) the radius is 1: the interval of convergence is —1 < x < 1

(b) the interval of absolute convergence is —1 < x < 1

(c) there are no values for which the series converges conditionally
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(a) the radius is 1; the interval of convergence 1s —3 < x < —1
(b) the interval of absolute convergence is —3 < x < —1

(c) the series converges conditionally at x = —1
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when x = 3 we have Z . a convergent p-series
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(a) the radius is 3; the interval of convergence is =3 < x < 3
(b) the interval of absolute convergence is —3 < x < 3
(c) there are no values for which the series converges conditionally
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n=1
(a) the radius is 1; the interval of convergence is 0 < x < 2
(b) the interval of absolute convergence is 0 < x < 2
(c) the series converges conditionally at x = 0



