MathQuest: Series
Geometric Series

1. What will we get if we add up the infinite series of numbers: 16 +8 +4+2+ 1+ % +
1,1
Lylg.?
1738

(a) This infinite sum will reach a number less than 32.

(b) This infinite sum is equal to 32.

(c) This infinite sum will reach a number greater than 32.
)

(d) Because we're adding up an infinite number of numbers which are all greater than
zero, the sum diverges to infinity.

2. What will we get if we add up the infinite series of numbers: 12+ 4 + % + % + % +--7

(a) This infinite sum will converge to a number less than 18.
(b) This infinite sum is equal to 18.

(c
(d

(e) This infinite sum diverges to infinity.

)
)
) This infinite sum will converge a number between 18 and 19.
) This infinite sum will converge a number greater than 19.
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3. What will we get if we add up the infinite series of numbers: 1 — % + i
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5. What is Z?Zl4j?

6. What will we get if we add up the infinite series: 1+ % + % + i + % e

(a) 2
(b) A number between 2 and 3.
(c) A number between 3 and 4.
(

d) A number between 4 and 5.
(e) A number between 5 and 10.
)

(f) This infinite series diverges to infinity.

7. Which of the following series is not geometric?

(a) ZZOO 3n
(b) ¥, 12
(c) o0
(d) >0 41/"
e) ZZOO 7§:

)
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More than one of these is not geometric.

8. Which of the following geometric series converge?

(a) D=

(b) Z 63n+2

(c) 2l (=4)™"

(d) oo &

(e) Exactly two of these converge.
)

(f) Exactly three of these converge.



Convergence Tests

. For what values of p does the series Y °  1/n® converge?

(a) This series converges for all values of p.
(b) This series converges only if p > 2.

(c
(d

(e) This series does not converge for any values of p.

)
)
) This series converges only if p > 1.
) This series converges only if p > 0.
)

- Does the series ) | %5 converge?

(a) Yes, this series converges.
(b) No, this series does not converge.

(c) It is impossible to tell.

. Does the series > ) converge?
(a) This series converges.

(b) This series diverges.

(c) It is impossible to tell.

. Does the series > 7 > converge?

n13n

(a) This series converges.
(b) This series diverges.
(c) It is impossible to tell.

. Does the series Y -, (2 7 converge?

(a) This series converges.
(b) This series diverges.
(c) It is impossible to tell.

. Does the series Y -, n) converge?

(a) This series converges.
(b) This series diverges.
(c) It is impossible to tell.



Power Series

(z—4)"
4n

15. Consider the power series Y > . What values of x will make this series converge?

(a) This series converges for all values of .

(b) This series converges for all values of x between 0 and 8.

(c) This series converges for all values of = between -4 and 4.

(d) This series converges for all values of = between -8 and 0.
)

(e) This series diverges for all values of .

(z—4)"
477,

16. Consider the power series Y . Will this series converge if x = 0 or if x = 87

(a) This series converges for both x = 0 and = = 8.
(b) This series does not converge for either x = 0 or z = 8.

(c) This series converges for x = 8 but does not converge for x = 0.
(d) This series converges for x = 0 but does not converge for x = 8.
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o

17. Consider the power series > >~ | . What values of x will make this series converge?

(
(

a) This series converges for all values of x.
b

)

) This series converges for all values of = between -3 and 3.
c) This series converges for all values of = between 0 and 3.
)
)

(
(d) This series converges for all values of « between -1/3 and 1/3.

(e) This series diverges for all values of .

18. Consider the power series Zzozl (22)"

. Will this series converge if + = —1/2 or if
x=+41/27

. %. What values of z will make this series converge?

19. Consider the power series >



(a) This series converges for all values of .
(

b) This series converges for all values of x between 2 and 14.

)
)
(c) This series converges for all values of x between -8 and 8.
(d) This series converges for all values of = between 0 and 16.
)

(e) This series diverges for all values of .

20. Consider the power series >~ | ( 3 . Will this series converge if v =2 or if z = 87

(a) This series converges for both = 2 and x = 8.
(b

)

) This series does not converge for either z = 2 or x = 8.

(c) This series converges for z = 2 but does not converge for z = 8.
)

(d) This series converges for x = 8 but does not converge for z = 2.

21. A power series converges when x = 2.5,2.7 and 2.8, but diverges when z = 2.1,2.2 and
2.9. Which of the following could be the point where the power series is centered?

(a) 2
(b) 2
(c) 2
(d) 2
(e) All of the above are possible.

(f) More than one but not all of the above are possible.

Taylor Series

22. Find the Taylor series for the function In(x) at the point a = 1.

(=1 —3(x -1 +3@@—-1P° -z —-1)*+---
(-1 —(z—124+2(x—-1°-6(z—1)*+--.
n(z)+2(z—1)—5@@-17>+ZF@—-10°—-S@-1)*+---
nz)+iz—1)—35@—-1)2+35@-17° - L@-1)*"+--
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23. If a = 0, what function is represented by the Taylor series 1 — £- + — o 7



24. A Taylor series converges when x = 12,13 and 15, but diverges when = = 9, 16 and 18.
Which of the following could be a, the point where the Taylor series is centered?

(a) a=9

(b) a=11

(¢) a=13

(d) a=15

(e) All of the above are possible.
(f) None of the above are possible.

25. Suppose we find a Taylor series for the function f(z) centered at the point a = 5.
Where would we expect this Taylor series to probably give us a better estimate?

26. A Taylor series for a function f(z) at @ = 10 has a radius of convergence of 3. If we
use the first 10 terms of this series to estimate f(15) we will probably get

(a) an infinite result.
(b) a result which is closer to the real value of f(15) than if we used 5 terms.

)
)
(c) a result which is farther from the real value of f(15) than if we used 25 terms.
(d) a result which is closer to the real value of f(15) than if we used 15 terms.

)

(e) More than one of the above are true.

27. We are given a Taylor series for a function ¢g(z) at a = —5, with a radius of convergence
of 6. Which would give the best estimate of g(—5)?

(a) The first term of the Taylor series.

(b) The first 5 terms of the Taylor series.

(c¢) The first 10 terms of the Taylor series.

(d) The first 100 terms of the Taylor series.
)

(e) All would give the same result.



Fourier Series

28. Find the Fourier series on the interval [—m, 7| for the function y = 2z + 3.

(a) 2sinx —sin2z + 2sin3z — 3 sindax + - - -

(b) 3+ 2sinz —sin2z + 2sin3z — §sindz + - - -

C) O+ 28SINT —COST + $8IN 2T — 5COS4T + - -+

(c) 3+ 2si 2 gin 22 — L cos 4

(d) 3+2cosx — cos2x + 3 cos 3z — 5 cosdr + - - -
)

(e) It is not possible to create this Fourier series.

29. The Fourier Series for f = x® on the interval [—7, 7] contains

31. The figure below contains the graph of the first three terms of the Fourier series of
which of the following functions?

0, -1<x<0

1 0<p<1 /@)=

-1, -1<z<0
1, O<z<l1

(b) f(x)Z{ and f(z +2) = f()

(¢) f(z)=|z]on —1 <z <1and f(z+2)= f(x)

(d) f(x) = {

142z, —-1<x<0
1, O<zx<1

and f(z+2) = f(x)



32. The figure below contains the graph of the first three terms of the Fourier series of
which of the following functions?

(a) f(z)=3(z/m)> on — < x <7 and f(z + 27) = f(x)
(b) f(z) =|z]on —7 <z <7 and f(z + 27) = f(z)

-3, —nm<x<0 B
© f(x)z{?), S and e+ 2m) = (@)
T+z, —TwT<x<0 B
(@) f(x)z{ﬂ_x’ o and f(o+2m) = f(@)

33. The figure below contains the graph of the first three non-zero terms of the Fourier
series of which of the following functions?

(a) f(z) =3(z/7)3 on —w <2 < and f(z +27) = f(z)
(b) f(z)=|z]on —7 <z < 7w and f(z+27) = f(z)

(©) fla) = {3‘3’ Y nd fla s 2m) = ()
(@) f(z) = {:fj T nd fla s 2m) = ()
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