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Solutions

1. The recurrence relation makes a,, an arithmetic sequence. Thus
n=(@ —a)n+3=4n+3f, =3.a,3 =4 %23+ 3 =95.

2. The degree of the polynomial is number of finite differences that must be taken before
the (infinite) sequence is constant (see http://en.wikipedia.org/wiki/Newton series).
54,1,-1,1,10

-1,-3,-2,2,9

-2,1,4,7

3,3,3

Degree: 3

3.
26
YT tx
x2+11x—-26=0

x=2,—13

2 is the only value greater than 0.

4

4 fO) = /4 = (Ve/a)". Tio fPM) = = = 1=

o 1 o _ .
5. P dx = [, uPdu, which converges forp > 1.

6. Limit comparison test: 0 > ﬁ > —= and limy_e — % =1>0

7. Limit comparison test: lim_,q (—z)n/(——) = (—i)n_l =0

n

8. One could use ratio test, but Stirling’s approximation is 51mp1er n! = V2n ( ) . The

G oo (e)"

\/ﬁ(ﬁ)n = n=1 5 Radius =-.

series is thus approximately Y.,

Solve for edges: —1 = —_1 Cmt
x+2 x+2

x=-1/3orx=3.-1/3<x<3.
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10.None are necessarily true. Here are counter examples

(-)n 1.

I.C = N ,C-C = dlverges
I.C=2"",D —2”,C-D = 1 diverges
I.C=2""D=1,C-D = 27" converges

I.D = 1, D-D = 12 converges
n n

11.Sequencemod 13is 1,1, 2,3,5,8,0,8,8,3,11,1,12,0,...
(12 is congruent to -1 so the next 14 are 13 minus the first 14). Repeats every 7.

12.|a,| = 1/n, so it does not converge absolutely.

The real component of the sum is —% + (—%) + é + (— %) + (— %) + i + -

=(— Z) + g + (— 410) + % + .-+, which is a diminishing alternating series and converges.
and the same for the imaginary component.

13.14+6 x G)s +6X5x (§)6+6x 52 x G)g

+
—1+ + = x( )+%x(—)
2/9
=t a5

11

n? el/n

14.1im,0 272 = lim, 0 %Z?jl ei/n—n — f_ooo eXdx =1

15. (1"8*996) (996 108 4 1) = 552 x 75 = 41,400

2 12

16. 6 complex roots of any 6t power, but only three distinct roots for the square of the
common ratio.

17.0n the n*® day, 5™ people have seen the video logs 1,000,000 = 6logs 10 ~ 8.6. It will
pass 1,000,000 on the 9t day.
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xX+7
18. fletm) _ 7Tcosterm) _ —c™ > —1 , Then we wish to find the sum of an infinite
f(x) c*cos(x)
geometric series with r = —c™, and a, = fnf(x)dx.
fGem) E A _ 4
We haver = ) and A = ayg(1+71),s0ay = L

. .. a A A3
The sum of the series is — =

e

(Zx)zn
2(2n)!

19. cos? x——+ cos(Zx)— —+Zn 0

2
20. (@) =352 = 11,025

21 S = T G ms) =5 8 =

n(n+3) n+3 18

22.D is the answer by inspection

23.Youwant foo f(x)? < o0, which given that f is monotonically decreasing and has a

flmte y-intercept, is true if Yo, f2(n) < oo, and since it’s positive that is true if
w0 f(n) < coas well.

24.Since they are increasing, order is fixed and it’s just the number of nonempty subsets of
a hundred element set, which is 2190 — 1.

25. [, e/n* = eiZnm1/n® = oin®/6 = oi(n/2+€) QuadrantIL.

26.tan’(x) = sec? x and tan” (x) = 2sec? x tan x

an (3) = an () +an' () G- 3) g () G- 3)

=t () s () () 525 () () (5

2

LT,
tetos
1Y (n— (n) _q\1 n-1
27. f(")(e)=( Y Sn L) = f7(e) =( 1)n , so the series is Z( ) (x—e)
e n! ne “~  ne"

B - ~ () B nei n-1
27 f(")(e)=( 1) e(" 1)!:>f n!(e)=( nle)” . so the series is ;( nle) (X—e)n
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G

n=1 n e

28.x =v2550+x - 0 =x%2—-x—2550 = (x —51)(x + 50) > x = 51 sincex > 0

o . o) -1
29. f1 (e—li - e—x) dx = ;x;le_l - f1 e tdx = 1ie—1 —et = ezl_e
30. 0.814 =214 _ 22
999 27
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