MATH 126 A/R — 27 Oct. 2025
Exam 2 Practice Problems

1. Determine whether each of the following statements is always true, sometimes true,
or never true. Explain your reasoning.

T—00

(a) If f(z) is continuous on [1,00) and lim f(z) = 0, then / f(z) dx converges.
1
SOMETIMES  TRUE

20
For example, &M;L;Ax converges  buf &J,:Jx diverges.

(b) If f"is continuous on [0, c0) and h_)m f(z) =0, then/ f'(z —f(0).
ALwAY S TRUE:

R
[TH 0 = i [C8 b = i |f ®]° = Jin [f(h\—F(o)] = (I #0) - £0) = - #(0

(c¢) If lim a, =0, then the series Z @y, COnverges.

n—oo

SOMETIMES TRUE

n=1

)
For example, Z ) Converges but Z‘r'\‘ ‘“"J‘S'

(d) If the series Z a, converges, then lim a, = 0.

n—00
n=1

ALWAYS TRUE .
If lim 0y 20,  then the dtmjence test says Hhat “.2,“" must  diderge-

Naoo

Se it Z,a,. Converges, it must be that limoa,=0.

n=. N300

2. Evaluate each integral or show that it is divergent:

h e ~x|® . ~x . -y =% b
(a) / —dx = |im S xe dx = lim [-xe Io—Jo-e dx | = |im [-'xc e
0 e’ b~0o b7e0 b0 °
-x
] Sinee + e b orts: u=x l\J:"'—C
lersre; bAano\ j \n eﬂm g P An=d>< d'\l-’— e xd)(
©o o

z lim [( be -e' (0_ e-o)] = 0+ 1 =1
b>00
2 dx 4 In(2) 1n(2)
(b) / - “ - =l _I—d"' = lim []“ "‘)] = ['n lh(2)) - la \v\(ﬁ\]:
1 xIn(z) al?’ o %" In(x) 4!:;* -J;,(.) u l,,,' ( e l:’\" (I ) ( ) | = one
mproper since et us (s, so du=xdx As a=1% W@ 0",
1 hes @ <o \A(I“(a\\__, o

X (%) .
VUffcal N7MP+\+€ ThQ. ;"‘-eaml d"'erg__cs‘

ot x=4
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n
3. Let a, = (n) for each positive integer n.

Vn
(a) Does the sequence {a,} converge or diverge? Explain.

SiﬁCQ \l: Sro\-ls faster 'H\an lv\("\,

the sequence ‘[%‘-‘?} Conwoes + zero.

o0

(b) Does the series Z a, converge or diverge? Explain.
n=1
In () 1 2 1aln) I .
Note 'H\d{' —(T_. > —('_\/ £ n2z 3. Tkus, M:TT— > g% o™ .
But i’::—: is o divegent p-sees (:p:-%)_ So S, ':_(f) is g Han a dvergent
n=3 n-=3 n

Series, so i must ale divege.

4. Determine if the following series converges or not. If it does, then determine the sum.

(a) i(g)” This is a seomeff-'c cerles  with P:l;;‘ >1,

n=0
So H’ dfuuges.
e 2n+2 ‘ .
(b) 3 This T a Se,om,fr:c, series Wi azq ad = F <,
n=0 y
} a__ 4. =2
go It amuodes +o T+ 1- % :

2 =
(c) Z : [ = i ‘LT— This s +the Moclaurin  series for €%
with  x = . Therefore,

2 (1) | il (g = 16487
S = e =le=l

h<o
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5.

(a) Differentiate the Maclaurin series for sin(x). Explain how this shows you that
d

. sin(x) = cos(x).

3 s 7
Lirst: sin(x) = x - 2<T - ’?‘;‘T —?;—iT
diffecentiate: %‘s'm (X\ = 1- 3%;’: +

(b) Differentiate the Maclaurin series for e

its own derivative.

‘Firs‘l"-

6
S -5

2 x(
L Fr e = el
Maclauria ;re/s-&r eos (x) Tl“’s; (_Sm(&)) 6"5(").

*. Explain how this shows you that e” is

2 3
X X X x"
e = 1 +x+ Tttt
N e L3 43
differentiate ﬂ%((e“) = =Tt gt
2 3

Tl\aS, %@X) = CX

6. For the following, find the Taylor polynomial of degree n centered at a

(a) sin(z) fora =7 and n =4
£=snl) s fF)1

FR=csk) s« f(E)=0
£ = -l s -F"(%)-—"l
f(x) = —es() = (Z)=0
90 = snd) < {M(EJ-_ 1

(b)vV1+x fora=3and n=2
£ = (1en)

So

Tl'e rylor ,)olynoma| of Jedfeﬂ "{ ‘f;r S-\\()

« f@®=4*:2
{:(3) - ‘|'z (l‘]‘Vz
w FE=7(

\

Cenloed ot a=l{ i Hous:
w\ oo\ F(E) ey, B ey, FOE
H2) ¢ 8 -2) « B gy ER e £ )
=1 +0 -z +0+glI)

R Gt R o)
The T;'flor po'ynom‘ol of dejree 2 &
! %% contwed af 023 s then
-z:-; _q-| ;(33., F(3)(x-3) + f“—§3>(x-3y
-iET S

= 2+ F(x3) - 55 (-3Y

x-3 (x-3)"
=2 T e

=)
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7. Find the interval of convergence of the following series:

o) . '\
(a) Z ﬁ(91: —a)" where b >0 Lot ca= (x-a)"
n=0 b
Coe YN
Ratio test:  lim - l: lim (ne) (
h2s0 n Nneoe
(b) D nl(z —a)"
n=0
. ... l—cos(z). . ‘ |
8. The limit hII(l) ———— Is tricky to evaluate, but not if you know about Maclaurin
T— x

series! Use the Maclaurin series for cos(z) to evaluate the limit.

9. Recall that arctan(1) = 7. Use the Maclaurin series for arctan(z) to produce a series
that converges to .
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