Practice Final 2

by Nikki Fider and Anton Butenko
December 3, 2014

1. Compute the fourth Riemann Sum for f(z) = e® + arctan(z) + 2 from = —1 to x = 1. Use right endpoints as your
sample points.
1- (1) '
n=4, a=-1, b=l AX= Ty = Z

—————$ Sample points: <%, 0, &, |

4 L L N '
Y 6% = (¥ anctan(-4) v 2]% « [+ arckonodr 2]y + [e¥+ areton(z)+ 2]5+ [e's arctancy + 215
=

< [}

[ﬂ . arctan(L) + 2 +e°+ arctonlo) + 2+ £¥+ arctan (2)+ 2 + e+ arctan(i) *1-.| ]

.
- -z ks b L
= [e 4-@20-6.»‘14?]‘_1'

2. Let f(x) be continuous and f016 f(xz)dz = 6. Find f04 zf(z?)dz.
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3. Compute fEQ (x2 —4x+ 3) dx by evaluating the limit of its Riemann sums.
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4. Suppose a particle moves back and forth along a straight line with velocity v(t), measured in feet per second, and and
acceleration a(t). What are the meanings of fOGO v(t)dt, fOGO |v(t)|dt and f060 a(t)dt?
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Sa'v(t\dt © 4he displacement (in Get) £ +he particle affer drovelling fom  pseconds o 60 seconds
o

S‘: [N\ dk :  the dotal distance trovelled (in feet) %

o
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5. (a) Simplify £ [
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(b) Given h(2) =1, h(5) =8, h'(2) = 2, h'(5) = 7. Evaluate f; xh’ (z)dw.
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6. (a) Find the most general antiderivative of 2% — 4x + 3.
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(b) Evaluate fi’l 2? — 4z + 3dz

e e ] - (am9eq)-(5-2-3) = 5%



7. Suppose g(—2) =3, g(2) =9 and f:’f(z)dz = 15. Evaluate fEQ 4f (12g(x)) ¢’ (z)dz.
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8. Evaluate the integral fol mdx. Show all work.

3
uz bR+ 2 LS o L (-0 . o
o o= X st = -
LTdus du 5), u* 5&1“ A s 24 . 145

9. Evaluate the integral [ tan(%)dz. Show all work.
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10. Evaluate the integral f:2 In(z)dz. Show all work.
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11. Evaluate the integral [ arctan (3z)dz. Show all work.
= § arctan(sx)- 1 dx
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12. Evaluate the integral ffl \/%dm. Show all work.
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13. Evaluate the integral [ v/4z2 4 25dz. Show all work.
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14. Evaluate the integral [ f tan?(x)dx. Show all work.
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15. Evaluate the integral [ sin®(z)cos*(z)dz. Show all work.
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16. Evaluate the integral fol T

%dx. Show all work.
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17. Evaluate the integral [ %dx. Show all work.
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18.Determine whether the improper integral fooo cos(z)dx is convergent or divergent. Evaluate the integral if convergent, or
explain why it diverges. Show all work.
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Thus, the ir\i'egro\l DWERGES .



19. Determine whether the improper integral f mdx is convergent or divergent. Evaluate the integral if convergent,
or explain why it diverges. Show all work. N
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20. A particle moves along a line with velocity function v(t) = t3 — 7t? + 10t, where v is measured in meters per second. Find
(a) the displacement and (b) the distance traveled by the particle during the time interval [0, 3].

3 K 32l 31
D f, eateor s s dee 3ot |2 (BB w) (o0re) - Bopiues Fos s G
> 1 3
b) So |©- 3¢ cior| & = (, 1030 0e] ak + Si\e’-u‘noq,ﬁ = (2ate0t & - J, -3 0t dk
P L . ) 2 K L4 3, 2 3
= (F-30, o)| - (R 3 e
L¢3t +0) =0 ( l" ( > )1
t(t-8)(t-2) =0
5 3
to, 2, & =[(H-f~m)~(o-oio)]— [(T'G’M—HSJ— ‘i-c’—°~1o§]
+ _
Bt "2 3l
o 2 3 = 8- T3 FHD - [ *bb-4S
ny e
T
ol
= L



21-22. Let R be the region bounded by the graphs of y = 4 — 22 and y = 0.
(a) Sketch the region R and find its area.
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(b) Set up an integral to compute the volume of the solid whose cross-sections perpendicular to z-axis are equilateral triangles.

Do not evaluate the integral!

Cross sections L 1o x-awis look like

(4-x*) - (0)

Area of each cross-section:
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23. Find the exact length of the curve y = 2In (sin %x) for % <z<m.
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24. Find the average of the function f(x) = z~2e% over the interval [1,3]. Show all work. a=t, b=3%
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25. Using integration find the area of the triangle with vertices A = (—2,7), B = (13,4), C = (4,—5) and sides AB :
r+5y=33,BC:x—y=9 CA:2x+y=3.
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26. For the sequence a, = T;—’f’l determine if the sequence is (a) monotone, (b) bounded, and (¢) what conclusion can you

make based on (a) and (b)?
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a) Consider {(x): =

X+t
Cx) = 23 G ) - (-8 ax) _ N T s ) & (=3 B §2)
%) = v = oY = e

So §6)¢ 0 when x is bigger than or equal +o 1

S0 §) is wonotone (in Sact, t s decreasi»«a)

S0 {an} s wmonotone.

B) fany is decreasing, so as n gets LARGEZ, the a4's get SMALLER. So all the a,'s must be smaller than a, (a,= '%_3

= {4,3 is bounded Trom above.

However, note that as n—sop, ap—> —od.  So there ion't a number which i5 smaller than all the an's.

= {a,3 s NOT bounded From below

Thos, 3an3 is NOT BoUNDED.

c) N0+hinc_1.
_1\n+1
27. Use the Squeeze Theorem to show that the sequence b,, = % converges.
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28. Determine the general term formula for the sequence {2, -3, %, —%, %1 .. } Use the formula to find the 50" term.
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az12
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A= 1(':;'_31
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a.= a(-2)"
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29-31. For each of the following sequences {b,},_;,
all work.
(a)bpy=e"-n

" v
L Ln - 2 ('.ndd»efm'mw\e,'.\
n—ew e g
Lm L. L X L - |
s " T xmeo et -T Yoo eX °© CONVNERGES'
UHoprinl

(b) by, = cos (%)
PR {O)")O: 10,70, 4 0y 51, 0,0,

PoES NOT (ONVERGE  (DIVERGES)

Ln L CONVERGES!

compute the lim,,_, ., b,. If a limit doesn’t exist, expain why not. Show
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32. Find the sum )~ , P = g Py7mS
I - - —> s A= A=1 1 ] '
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nned n ne ! (A#B}n * A A+r®=0 B=-1 nlnst)y ~ N ol
2 N L N
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n=1 n=2 n=3 nsN-2 nz N-y n=N
5 1 ' ] ' 1 \ )
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T N e "(N-z N-l) (.N-I N (N N+ ]

33. Use the Divergence Test to determine that the series Y-, (—1)" cos (7n) diverges. Show all work.

3

Consider the sequence tbn8 = TGN cos(mn)y = §1,1,1,2, 2, 1,1,..

bt O , % +he <eries diveraes.

n- oo

ncosnn) g convergent or divergent. Show all work.

34. Use the Alternating Series Test to determine whether the series Y | “5%
= n®+1
Note : §eosCmaYy= §-1, 0, =1, 1, =1, 1, ... 3
= feay
i n(-N"
So we can rewrite the series as t o = Sy
n e
bn= positive v/
goes o 0 as n—m o2 V
X
deuwsinﬂ? > )= 5
<= (B -x(ex) . (4 1)
* e x5+ )"

% §0)£0 when x>0
%o by is decreasing v

By the AST, the seriec  CONVERGES.
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is convergent or divergent. Show

. . . . . . 2_
35. Use the Direct or Limit Comparison Test to determine whether the series > 7, nfiini?
N
- - L Harmonic
T Lo ,.E._—-. T . DIERGENT

all work.
LIMIT CDOMPARISON TEST -

z
n-t non-neq  for ot 7 NES
w-n-2
nlol positive for nx1 v
nn-23%0 & n-n%r2 & nln-)%2

true Sor ol n»> 2 (Qood enouah'.) v

L positive  for all n 7 NES

un
=~

n-n )

. n*-1 n
b (s ) e

36. Use the Ratio or Root Test to determine whether the following series is convergent or divergent. Show all work.
(2nl!) e—— enmip TEST Note - Q’i'l is never 0 7/
(n')

@ 5
(n+2) (2ne) | (an+2)(2n+1)
B (nr1)?

)
(n+1)*

|(1n91)(1vu-l] .
= 1 (nen +0)

oeradchwor k.
li,l L I CT L T YT VN OV Sl
an () @) Tamyt ()
- Bins : glmz\(lm-l\ _ 2!
nﬂﬁ S %:ﬂw eyt — = 1 ¢ lamger than 50 the series DIVERGES by the Redio Test
«— RooT TgsT
0o L —1@
(b) X0t =
Serodchwork -
L (-0
="

RN

b 0 |ﬂ,‘l = ‘O'Ai\'” %‘ = 0 — smaller than 1!
" So tne teries CONVERGES (ABSOLUTELY) by the Root Tesd

n-—*co
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37. Use any Convergence Test to determine whether the following series is convergent or divergent. Show all work.

&) 1
(&) 2 nss 7in TaTeGRAL TEST

§&) = ;—;l::x on [3,0’3)

condinuous v

sitive vV (s 1)
, . X+
decreasing v §6) 7 =[x bax] [ nx + x?—_l ST always negodtive on [s, o)

0 1 - X . . -]
w?  m — Lom '
S‘b e dx  Conv or div’ 90 ), xax dn = wdm = Lom fful

y t .
= bl |$ = g*_ﬂgw[ulwnl-ﬁnluml] -

The integra!  diverges.

Thos, the series diverges.

(b) o2, B CoMPARISON TEST

n=2 n3

) P-series, pxz

n n
S &2 T s Zm

LR *. CONVERGENT
Note: fala) ¢ n Gor all n
3 | n»
-5 % 0 Soral n22 n i
Tive
-5 ¢n for al n e !
T:; positive v
S0 Wnaln) PR
PP
bm |00 -
n...wl ' V\—ow,n-5|" 1
L,
S0 L w5 30 (oNVERGES , by the LCT
= galn)
Thus, =, -5 also converges.
oo n!
(€) Yomei 5 COMPRRISON  TEST
nl o n(en(a-a) - 3201
Nebe: 29— =50 2 - 222
_n ol ez 03 2 ¢
= =z Tz 2 2z 2
S R R RERE
n
=7
]
n. n
]

Pl 2 i

n . —_ -series
25 Diverges ( 4 Z_ n” ‘;_; \ )
n= "

= n
So I___n also 'D‘Nera_;es-

nzt
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_yn+1l.n
38. Find the interval of convergence of the power seriesd -, (1)37\/5””

Rerio TesT: Want g‘-‘ﬁ:' %l ¢l

Serotchwork
\M | et vy ST
an = B} Py (_ﬂﬂ&l){\ = |Xl n+1

N [ L] § 3 .
g‘:“m—a: e PR Co Want x| ¢ L R=1
Sl x4 1
=) (_I)m- (_0'\ o2 _ l‘ ?-serigs
e g E.T . 2; et DWERLES
p £OMO" T gﬁ”" AST > CONVERGES
=1 = [
n=¢ An' n=
T (-1, 1]

39. Find the first three nonzero terms of the Taylor series expansion of f(x) = sin?(z) about = = 7.
%)= o

K-th term: T §00) (k- k=0 e st
k=t §% = 25in() cos(x) =0
= sin(2x)
=2 %)= 2eoslax) £y 2 e—— 7 (D (-
73 %)= Yeinta0 Yw)= o
k=4 (“\[x) = -8 ows(2x) {'m('lt) = -3 — ﬁ (- (%x-wy*
K5 §96): Wsin() £&)- o
k=6 90 = 3200502, (9= 32— TT-’ (32} (x-w)*

40. Find the Maclaurin series for f(z) = z cos().

Maclaurin series Sor  cos(x):

2 ()
s(x)= L Tpy ¥
cost) = 2 Gy
=% 2k » 0w oo (N e
— [~ X
The, xcosb) = x 2@ X = LxggX - Z e

K=d
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