MTH 112 Test S

Fall 2014 Calculus IT

Name

Justify all answers by showing your work or by providing a coherent explanation. and please circle your
answers

orngesm 32 =38 (1] -3 (4 -1)-o $[4] -1]-

2. Find the first four non-zero terms of the Maclaurin expansion of f(x) = sinhx. Also, show that the

X

answer for the former is equivalent to the series expansion for Eex - Ee_ .

f(x) =sinhx fO0)= 0
f’(x)=coshx £ 0)=1
f”(x) = sinhx £7(0)=0
f”(x) =coshx f7(0) = coshx
f*(x) = sinh x Y0 =0 So f(x) = sinhx
£ (x) = coshx fO0)=1
£(x) = sinhx £20)=0
fP(x) = coshx FP0)=1
F®(x) = sinhx FP0)=0
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3. Find the first four non-zero terms of the Maclaurin expansion of f(x) = (2 — x) ’

fo=2-x° £(0) =8

F1x)= =32 - x) FO=-12 T i +D
f//(x) — 2 . 3(2 _ X) f//(o) — 12
6

frx)=-23 f70) = -

k

4. Find the interval of convergence for 2 (—l)k — —.
ko k(2")
1i I - (k)(2 )l = L x| = l|x| So 1—|x| <1 when |x| < 2. Now check
Rl FTEEIOLE | 2(k +1) T2 '
endpoints -
o2 ST
) x=2 : 2 (-1) = 2 (-1)" " — which converges by the alternating series test.

convergence is @
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S. Find the interval of convergence for 1 — x + 27 )36—2 + z—z — -+ . This series is Z (—1)k iz .
k=0
xk+l k2 k2
Using the ratio test we have [ym ———— —|= lim [— x| = Ix|. So |x| < 1.
8 lim 1= = im s ‘ bl a

Now check endpoints -

test.
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2 (7) which diverges. Therefore the interval of

1

convergence 18 @

. . sin
6. Use power series to represent the first four (4) terms of J dx
3 5 7 9 . 2 4 6 6
X X x X sin x X x x X
sinx =x— —+ —— —+ — -, =]l-—4+ ——= —+ —-:
35071 9! X 3 507 9!

. 2 4 6 6 3 5 7
sin x X X X X 1 x 1 x 1 x
X 3150 71 9l 3 3! 5 5 7 7




7. The ratio test for convergence of numerical series succeeds if the result is less than 1. If the result is
greater than 1, then the series will diverge. What if the result is equal to one? Try the ratio test on two
series you know will converge and diverge respectively. What should then be said if the result of the
ration test is equal to one?

<N
The ratio test applied to diverget series Z . yields 1 and so does the ratio test applied to the
k=1

oo | . . e e
convergent series 2 o So the ratio test is inconclusive if it yields a value equal to 1!
k=1

8. For each of the following tell whether the series converges or diverges and explain why you have
answered accordingly.

o

= 2k* — 3k + 1 =]
a ~ -_ C
) ~ 5K — 18k + k+ 12 kz(; K’ ) Zg3k—2k

thereforqdT converges by convergent series

oo

4
Z —, therefore it
3

k=0

converges

1s dominated

- -1)
b) 2 sin (ij d) ( ) passes the
k=0 2 i k=2
{sin (lkj} does not converge to zero, alternating series test, therefore
k=0

therefore this serie€diverges rges

9. (4 points ) What is the equation that Leonhard Euler stated in his proof that God exists?



