MAT 192, Exam #1, Part |, Fall 2016 Name K E

Instructions: Show all work. Answers without work required to obtain the solution will not receive full
credit. Some questions may contain multiple parts: be sure to answer all of them. Give exact answers
unless specifically asked to estimate. This portion of the exam is completed with the table of integrals
provided. When completed, submit this portion along with the table of integrals and pick up the
remainder of the exam.

1. For each integral below, use the table of integrals to integrate. In each case, list any
substitutions made and the formula number you used.
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Taoule of Integrals

Basic Rules
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Rational and Polynomial Functions
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-a

jsinh(ax) sin(bx)dx = — pyr [a cosh(ax)sin(bx) — bsinh(bx) cos(ax)] +C
a .

! I [a cosh(ax)cos(bx) + bsinh(ax)sin(bx) |+ C

J-sinh(ax) cos(bx)dx = —
| a’ +

j cosh(ax)sin(bx)dx = [a sinh(ax)sin(bx) — b cosh(ax) cos(bx)] +C

a’ + b

j cosh(ax)cos(bx)dx = %bz [b cosh(ax)sin(bx) + asinh(ax) cos(bx) |+ C
a

Logarithmic Functions

jln(ax)dx =xIn(ax)—x+C
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(7.8) Ixin(clszrb)dx:—b—x—lxz+lx21n(ax+b)——b—:ln(ax+b)+c
! 2a 4 2 2‘a2
(7.9) J‘xln(a‘ ble)dx=—%x2+—;—x2]n(a N b T In(ax+5)+C
(7.10) | jln2xdx:2x—2xlnx+xln x+C
(7.11) Iln" xdx:nln"x——njln”" xdx + €
(7.12) fx" In" xdx = L X" " x — 2 Ix” In" xdH+ C,m,n # -1
n+1 n+1
(7.13) | L av=lnfinx]+C
‘ xlnx
(7.14) | Ilogﬂbxdxzi—[xlnbx—x]+c
‘ Ina
|
\ Exponential Functions
\
(8.1) | [edx = lesc
a
(8.2) _[xe‘”afx —xe -ie +Cfax2_1e‘”‘+C
a a a
2.2
(8.3) [xemay=2= EBHE i
| a
3.3 2.2 _
(8.4) ! Ixfiea.rtix: a x 3a x4 +6ax Geax + C
| a
(8.5) | aneaxdx__ n m_'nj. n=1 mdx_l_c
a a
(8.6) L . el 4 .[ _dx+Cn¢1
o (n—-Dx"" n-1J x""
| 5 1
8.7 ! gl = —— g+ C
(8.7) Ixe 2ae
ax’ 1 ax’ 1 ax?
(8.8) J.x3e dx:%xze —Ee +C




(8.9)

(8.10)

(8.11)

(8.12)
(8.13)

(8.14)

(8.15)

(8.16)

(8.17)

2 ] 2 n i 2
J‘xlrnlem’. dx — 2_x2near ___J.x2n leax dx 4 C,n > 0
a a

Ia—éjgdxzi[kx—ln\aﬂabehuﬁ-C

ax

c 5 [asin(bx) ~ beos(bn)] + €

a’+

j ™ sin(bx)dx =

ax

2e+ B [bsin(bx) +acos(bx)]+ C

Ie‘“ cos(bx)dx =

a
X i 1 X b al

_[xe smxdx:Ee [cosx —xcosx+xsinx]+C
y [ . .

_[xe cosxalxzae [xcosx+xsinx —sinx|+C

je‘”‘ sinh(bx)dx = { a
— —£+C,a=b
2

2

je““‘ cosh(bx)dx = r -

—2‘1? [asinh(bx) - bcosh(bx)] + C,a* # b?

J—f-— [acosh(bx) - bsinh(x) ]+ C,a’ = b’




MAT 192, Exam #1, Part Il,l Fall 2016 Name

Instructions: Show all work. Answers without work required to obtain the solution will not receive full
credit. Some questions may contain multiple parts: be sure to answer all of them. Give exact answers
unless specifically asked to estimate.

1. Find the area of the region bounded by x = y® — 4y and x = 2y — y2. Sketch the region.

—‘{ = 2
ﬂ'— *‘fy 'l-"f; -fz
é‘t =06y y= =0
Y
y=3

3

3 |
[ 2omrr- b (apeaydy = 3301

27 - 3 = 22-w{1 ]

2. Find the area bounded by y = e*,y = xe*,x = 0. Sketch the region.

(, "'}‘L |
0= )(c (, {"(K“‘)
X=l |
g < g0 (AT = (-x) Avf-b"dr\
Le -xe A = [ (-deT A f7 S

(1-¥)e* +f&x' dx = (1-xe*+ et | tC
; ‘ (=} o
= - xe +2¢" \ =-(e t 2% v0e -2¢ =
[

3. Use integration l:ry parts to evaluate f arcsinx dx.

. ‘ - ‘,,_*1—
(FMCSM""' d=dy Xowesu X = SJ;:,:; :-%J#
e =b—Jdy v= X -—s,-_d,..=m
Vi—x* ‘ Ya.
| Xawcsek + 32wt +C S otdu

lkmm;&:@




4. Use the tabular method to evaluate [ z3e“dz. [ 6{\/
|

3
2,56;'- 33&.6%- b G2 6%« ~66¥ $C -+ z &

5. Set up the integral [ sin” @ cos® 8 d@ with a substitution so that it can be integrated as a
polynomial. You do not need to complete the integration.

fuz e [sin?eo teyt6-Coseo d o U= Caol
f’{u_' CEee gs::%eitsm"e)‘medg Nuarthe it
[stne(ﬁnte)“cm’e a8

j wh (1- u‘)‘dg& [ %n® (1-cor*6) w;*e de
\
| -5(,('-&‘)305 des,

or

; X 3
g Kfsecl s

dx.=350c0 o> dB >
Zfon0 BwcBnd o | (M6 x e
- ; - '@ Se‘.te ‘ . _ .
sz.ZFSz.c"fea_ g x*-9q > gz;g::)i = Q(fn"6)
‘o- ! . i = [«
%J%;%'d@ - 5(1- ontodo= 3 L UxEa = 3iom

= ¢ (1-conrodb - "é[e*és«'nw]*crl tarcse§)- _{J—gr:iﬂ

54160006

S T R e P e I s T8 S — — S ! D e e - i = e

6. Use trig substitu‘Fion to evaluate [




__63__’ - (t—- { )C‘tt’-\- 't-’t l)
A, BEC | AeAtrArB-BErCE-c o L
t-1 43t Al t
Y -2

A-B+C =0 »2AtC20 éx-t |Ak S —t".(-t-k\#

-l
p=G = ‘im S O T W BT NETIOR L - LR <. N
A= Vs Bt o 3em 4] cwﬂ"“ = T | o)y

k \ (Eehrd
Lhnlel= 5(in ebeils & quon (527 ﬂ

7. Use partial fractions to integrate : 1a’

RS

—

8. Which method of integration should be used to evaluate each integral? You do not need to
integrate. If you are using a substitution method, state the substitution used.

a. fcosxln(sinix) dx Sl 3‘0;\-3‘ e. [ cos? 0sin? 0 df C“:’gf %—((1(‘.‘@)
Ilb\uM Au= oo x At Wnte = & ((- 8inl6)
by puts ( gulyshhitom at ond )

b. [xSe ™ dx | f. f VX% + 2xdx né, Sl itcon

by padts | Ceomptilesppane fo50)

C. ft:+2 dt : g. [ cotx In(sin x) dx _ _‘m
Sulssh W ot Bt
U= ln(sonr)
Quchan Aks duw = Cot k%
d [ Wb@aam
-&\3 durecon ( Sade y(ﬂ:a_mm\




9. Integrate.

a. fsin8xc0553fdx - Jij's{/;‘_‘g)gf}yi_aﬁd/ﬂ

\
37 Cos 3% — a0k t C

ax . (0808 x% ¢l o X 1-‘ _ 0oo¥ %} :j ‘ 5
b. fcosx—l a*.‘.‘ Scos ,- - =~ ‘ s‘.\"\" M C_ohﬁw + (5S¢ )‘A}‘

(\“’CQ@Q(*CQ*}L*C‘J

|
c. [sin’xdx = %y([—wslx)m
2l x-tsnar[rC

1”

d. [ecostsin2tdt =2-5Lw8t$nt S5k j;“’:‘;t#
==%\

—ZS&“- wdw = *Zhuc"'-c"’:{ L + W le*
Elm@asl' wsf‘@ :CTLE:‘:

10. Apply partial fractions to the expression

P — 6)(x2+1)x3 You do not need to integrate or

solve for the coefficients. ) (%
N (x)( '53()‘%)

x TR w2 Tom o T e |




11. Use the Trapezoidal Rule with n = 6 to estimate f:’ In(x3 +2) dx. b= - -9 . % poel 8

Flx)z f‘/'/,. (4%2) + 21n( (3 12) + 2 (£)'+) 4 2in((6742) + 21 (#5°2) 120n (1))
+t ()] =

?L183798106 ...

12. Use Simpson’s Rule to estimate foz L dx withn = 4. 2-9 _;'7;_ ,,21_
!

1+x5 4

s L] |4 2, ¢ o)
FCK)" b ["‘0’-*11(1;)'*!‘*!"* T l+2“] 2

loe2914r42...

13. If we wanted to estimate fol sin x? dx to within E < 0.001 using Simpson’s Rule. What size n
would be needed. ,ch); Sinkt

£00> Zreer ¥

| s
e {{~0)
L0001 ‘__ I'ion“ (.?626”&7) _‘«(x) " ZCo&i-a"‘q'ps;‘“Fl

V\q > | .Mlqgg.'o’wo 8'"[?() ;‘IKSMI"'-S)&SJV\}-L
T —8x*(os > .
nq 2 4104 3"“ FPRN = _\Zx Stn)t"-g'i}ﬂﬁs"
nez 2.2 %w(&): -‘IZ‘;‘vli."—zltghsﬁ"'
=24 Ko 1t oyt sing
= ...123'“1_-%8*:"57‘1.
= n=ft -+ Jor¥ st ™

!_ w,
(W:”bru mff \ M}( C)c){ B U2lHST




14. Determine if the improper integrals converge or diverge. Sketch the graph of the region to find

all points of discontinuity insider the interval. If it converges, evaluate it.
J-oo Inx

— dx JM_*-W fww * hutsc

Lo e ("= b l[mm i Lé

=200 ! \,-aoa

o oies | §60 nok defsmtd of =1

L achﬁ[ = fume gwcselo-aresnO
k=i | 8 by

= gwc sl ® 172.
Some useful formulas:
a3 - b3 = (a—b)(a? + ab + b?)
1
EOSE L= 5(1 + cos 2t)
sin2t = 2sintcost,cos2t = cos®t —8int

1
cosacosh = 5 [cos(a + b) + cos(a +b)]

L [cos(a — b) — cos(a + b)]

. .
sin a sin 21
sinacosh = > [sin(a + b) + sin(a = b)]
. " (b a) "
Trapezoidal Rule Error: |E| < e [max|f" ()]
—m\5
Simpson’s Rule Error: |E| < %‘% [max|fV (x)I]




