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1. (10 points) A certain Internet search company owns a data center consisting of thousands of computer

hard drives, any of which could fail at any time. The engineers have determined that for the drives
they use, the probability density function for the lifespan of a random hard drive is given by

Ct fo<t<2,
ft) = 2Ce =23 jfe> o
0 otherwise,

where ¢ is measured in years, and C is a positive constant.

(a) Find C, using the fact that f is a probability density function.

. & o
We repeire  §fpdi=| 5 we Bl 1= Shod-
)

—0g

o z SaN)
gOal( + (C‘,{oh( + gace”(“z)/ s
o

- 9

: \ 7 s
f{' wn31n( /%l,o Ee{;we pv*oceeafmj 1o ca/w/qﬁg Se ¢ Z)/za?{ us;‘m5 U= %i)j_ o/“:Aél_o[‘ .

(g = =3 (e = 309 k= 376D, | (e o, |
N o R e O O P
T 4 i [eys)e
Z e V=0 2

Us;"f} the letorC,
= [ 4cC i -(W~2)/2
(‘2’"”0) * N:;oa [_QCQ + GCeO]

T+ 6o+ m(—eee™P) = acrecio=ge s .

(b) Find the mean lifespan of a hard drive used by the company.
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2. (9 points) Determine with justiﬁcation whether each series converges, and if so, find the sum.
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oo
3. (10 points) Suppose that the series Z an converges, for positive numbers a,.

n=1
Decide which of the following series must converge, must diverge, or may either converge or diverge
(inconclusive). Circle your answer. You do not need to justify your answers.
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e ¢]
4. (9 points) For this problem, we consider the series s = Z (

n=1

1
n+1)-(In(n+1))?

(a) Explain why this is a convergent series; that is, explain why the number s is defined.
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(b) Let sioo stand for the sum of the first 100 terms of the series. Determine the accuracy of

using s100 as an approximation for s. State your conclusion in a complete sentence, and be as
quantitatively precise as you can.
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5. (20 points) Determine whether each of the series below converges or diverges. Indicate clearly which
tests you use and how you apply them.
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6. (12 points) Find, with complete justification, the interval of convergence of the power series
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7. (9 points) Let f(z) = z%/2.
(a) Find the degree-2 Taylor polynomial T3 for f about 9. [TA«F is @;9')
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reasoning, and giving your final conclusion in sentence form.

By Tote gy, [P00)-T(11)| < ELofaraf = 1

’ gooo

where MZH\IN( on e irrfenvq( [8.‘7)‘?,/],

. " -3fz m -3
We hove ‘P 6‘) = A%X g , 50 [‘D lﬁ‘)"’: é’ix /ZJ which is a oémom/»j ﬂ[:neéan
” ) Y =3
‘(':-r Pasn‘/we X adl s H\ 6‘)‘ < /‘P (36?)( = é‘(g?) & on [3.‘?)5],/]‘
/ﬂ;US/ e mq}/ ’b\ L’e M = %{ X.Q)Pj/zj V/lkf&’i’c’i‘#ﬁ% ’s.
T Rllows thet - [Fa1)-T(01)[ < CRGBY* |

“wdo " afi 5 " PEE,

1) ppincs QU o it
: »P =5 (Q{) to with, Transany: vnts et worst.



Math 42, Winter 2010 Second Exam — February 23, 2010 Page 11 of 13

8. (9 points)

(a) Find, showing all your steps, the Taylor series for sinx with center 0. ( SoJ ‘p(,( =5inx with a= O)
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9. (12 points) In each of the parts below, show all the steps in your reasoning.

. 1 . . . .
(a) Write T as a power series about 0, and state the interval of convergence. (Hint: use geometric
x

series.)
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(b) Find a power series for In(1 + z). What is the radius of convergence?

/LC e im{ejrcﬂle #Le series o\o Parf (a) with 't’SfecﬂL o X , me ’F/\mog

Nt Yol = g( Lere )

T Ct XX e )
X > +g- E_, .. C+£(,,f\x

nt) P

)

Dolirx| = g"’“oex

I+

h=o0

and FIuj(jiwj n X=C 4 bty Hhe @wc*ionﬂ«“{-xl mod e Serres y}e/o/S
Liwol= O = c40-0+0-.... = C=0O.

Bf o} msu# ’pY‘OW\ ’HW Course #ﬂ Mo//us op (DnWVjel’}ce is ‘f/xﬂ Some Aas
Aot for e expression we tartod with (e, before we toorstos } which, s jﬂ

/ﬁ,us 0 =[<x<] ) we bhave  f,flax| 5 ,/;«,(Hx) Q(”) ,,+,




Math 42, Winter 2010 Second Exam — February 23, 2010 Page 13 of 13

oo l_r}(l_-l—_a:_) dz as a series.

(c) Express the number /
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(d) How many terms of the series of part (c) are required to estimate the integral to within 0.000005

or 5 x 10797 Explain completely.
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