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1st rnidtcrrn for :NIATH 1272: Calculus II 1 section 030 

Name: Section Number: 
ID #: Teaching Assistant: 

Instructions: 

• Please don't turn over· this page until you ar-e directed to begin. 

• There are 6 problems (and problems 1, 2, 4, and 5 have 2 parts) on this exru:u. 
• There are 7 pages to the exam, including this page. All of them are one-sided. If you 

run out of room on the page that you're working on, use the back of the page. 
• Please show all your work. Answers unsupported by an argument will get little credit. 
• Scientific calculators are allowed. No books or notes are allowed. Please turn off your 

cell phones. 

Grading sununary 

6 total ["--Problem: 3 4 
f-.Possiblc-:t-""::-.~~--:----·---+--,..-=-~-......,..------+ 10 points 15 points 
iGrade:·-+----··-···==------+--··-·-=---------+---~-~-

1 

10 points 70 poinl 

Sornc helpful fonnula.'' 

···---·-----~~-------2·-------··---r-·-··----------- . 21::\----
sm (:r) +cos (x) = 1 1 tan2 (x) + 1 =sec (x) 

----·---·--- 2r:: . 
1 +cot (x) = csc2(x) 

2sin2 (x) = 1 cos(2x) I 2 cos2 (x) = 1 + cos(2x) 2sin(x)cos(x) = sin(2x) 
Jtan(x) dx = ln I ~_cc(~)l ~_C}J s~~~L~x-=- In I sc<:(~) + tan(x)j + C J csc(x) dx =In I csc(x) - cot(x)l + C 

3. Find x. 

4c:m 
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1. (10 points total, 5 points each) 

(a) Evaluate the integral 

'U v - J v du. =: 

,, 

-::: x&"")C -.l,._ts~u)I~L 

(b) Evaluate the integral 

j x tan2(x) dx. 

Hint: The previous part may be helpful. 

2 
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2. (10 points total, 5 points each} Determine if the following integrals are convergent 
or divergent. If convergent, evaluate the integral: 

(a) 

(b) 

I ,~ 

~ --,--
1

--:--:-dx. 
} 0 x(lnx)3 

A- b (/ ~ 1 Vl:.-6 h~ t,.~<n.J I t1 hAv-e ~ 

~f? o..J~ b) s u b5 J·i rlvJ.,•c..,.. \ 

-'1..<.- ::- ~'I( 
I 

rA. - ~"(. vf-::: 'I(' 

rl-
2. 

J I 3 dx 
I )((.,&.'ttJ) 

I' 

S'd 

a 

J d'lf - I 
-::- ":? -U-'3 

"l. 
Z...ZA-

-I ] ~ =-

-z...(! .... )4 ) '2. 2....-

tJ-h .~ _s--v b -<~ vJ ~'-rc y- S""' 

~ d-otD~ 



3. (10 points) Evaluate the integral 

)( -:;: f5 s ; , e-
d Y. -: tf5' (tr5 e eto 

1 ~ (o--5 til el__t; 

R S•Y. & J s;- 5'~ ........ ?r:J 

J (oS f9 eft;? 

{5' sr~ t3 Yt- s.;"' "e 

= J co-s e a1. (9 

.- I -
1 _1,,_._ 1 cs '- e - cc1-- e { .J-- (__ 

VS' 
,, 'To A...(_ ~~1-< ,"'- h-r-~ tr1- ~ : 

£j 
X - =- ~ '""" e )C '0' 

.:::::') esc. f9 :;. r J? 
~ - = s ......... e X 

('() 1- g ::- c~& 5_4.J '~J- 4: 
)Q 

-:::: 
~ ....... {!9 OffO.J. •'-J..<. Vr-)(~ 

so; 

1/h--7 - I 
~; V5' X j L.. - +-v~~ ;x v~~x -z7 
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4. (15 points total) 

(a) (10 points) Evaluate the integral 

J 2udu 
u2 + 2u- 3· 

w <-- ifS..c.- p o-rJ-v ~~ 5 , 

A B 
T-

1)-/ 

(x "td- 2'1{.~~) 

-=- {-u~~J{'U.--IJ 

A- ( ~ - () +- ~ ( ~ 3 ) :;: ,A ""- ~ A- ~6--'Vt +-{313 

(A ~E) 'U ~ ( 3B- ,4 ) 

(b) (5 points) Evaluate the integral 

J dx 
2y'x + 3 + x · 

Hint: The previous part may be helpful. 

~ 

"Z{ = x+-3 
1 

So', 
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5. (15 points total) 

(a) (5 points) Find the area of the region R in the plane bounded by the curves 

y = eX; y = 0; X = 0; X = 1. 

e.-' 

(b) (10 points) Find the centroid (or center of mass) of the region R. 

lk ~\j '· ~- f'""'"l- ("' ·1J ~~~7 ·~ .) 

l 
~ \ \> 1 

)( -c i "'fl'4)J~ 
.- - ~ 

I 
[ ~l-~) 1 ,L)';. - ~ :: --

A A t... 

II "'-

J".v... 01.)\1'"" (~ 

' - \ clv ~ e._ llJ ci<y )I - ..L ~ 'y. (_ f.. J. 'f:. 1.( :.' ,. -
e-• d-v-:-d)£1 v' ~ (! li _, 0 

\ I ) ( ~ ~ -:: - x-e. -J..t )._ .. 
(-I 

0 

' ~ 

[ . l "1 
l.- I 

~<.. -.L 
6 

[ (~ - (;I - ( 0 --t. J 1 - ' I - - a~ -:::: - ..e- I 
~-I 

\ ~I l 
I 

] I y : i(~"') A7'1 ..L S el~~~~ \ [ ~ l.,O --- ., 
-: .a._, z(e- 1) ;f;-1) ~ 

~ 0 ~ 

- l-;;,) ( ..Ll. ~) 
\ ( <---t_,) e ...... , - ·--::: -- -::. - ~ (~ ... i') ---"Z..- '1 

(~,f)~ ( I ~) 6 
-) 
{ _, 



6. (10 points) Find the length of the curve y = ln(cos(x)) on the interval 0 .s; x .s; 7r/4. 

Y - ..l/h ( ( cJs ("' ) ) j w-e. ""'~ .-e, 
cl'? ~ l $(-.s."~') 
a)....,_ (OS(~) 

--cr I(.' 
~ J i ~ £,...,.,7..x

1 ~"1-
D 

{) 

, 1..- 1 s € ,__ .,. + t-~ "" l] :1 ~ 

+- ~ "'?'-~ ~ - ~ ~ J x< o 4 +~o \ 

- ).~ l R + I I -..-t-f t+ol 

·~ 1_ - I [? f- I ( 

·~ ~"' (~riJ 
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2nd rnidtcrrn for ~;lATH 1272: Calculus II. section 030 
I 

Nmne: Section Number: 
ID #: Teaching Assistant: 

Instructions: 

• Please don't turn over this page until you are directed to begin. 
• There arc 6 problems (and problems 1, 3, 5, ana 6 have multiple parts) on this exam. 
• There arc 7 pages to the exam, including this page. All of them are one-sided. If you 

run out of room on the page that you're working on, usc the back of the page. 
• Please show all your work. Answers unsupported by an argument will get little credit. 
• Scientific calculators arc allowed. No books or notes are allowed. Please turn off your 

cell phones. 

Problem: 1 
Po&.;;ible: 10 poin 
Grade: 

Grading surnn1ary 

3 4 
points 10 poh 

Son1e helpful formulas 

1 

6 total 
20 points 80 points 

I 



1. (10 points total, 5 points each) Consider the differential equation 

,, 

(a) Sketch a direction field for this differential equation in the region -2 ~ x ~ 2 and 

-2 ~ y ~ 2. / I ·; I I I 
No1-;-~ h--+- / _-/ .// 

(J = '1 1-;. "' .. 7 2_ •p -y - I A' I I 
t-{ "i.--;-'IZ. 

Fv~·-

/ / / 

1 I I --
(b) Use Euler's method with step size 0.2 to estimate y(0.4) where y(x) is the solution 

of the differential equation with initial value y(O) = 0. 

fwl.er'~ ~k--eel t.Pj ;-~ .. ~ V t?....-/ <U S )Co /7e ll, 

y'=- {(~,y) ctnd Sk 1' <:i·t:-e h ~~! 

y,_. ~ y ,..._, "- '- F- ( )C __ ,) '7 1'1 -,) ~4 \Q ':" l'_.., -It, ,... 

s • . )c ::: 0 '!<, =- 0. z )C"l =-· 0-- 'f enol - 0 J ) 

"'u :: y { o) = 0 

. .., , _ 'I C> -+- '-" ~ l 'Po J 1 Q J =- 6 r (), '2 { 'f.o-' (-a '1. ) 

=- 0-' o-L.{ o ... ot..) -=- 0 

) 1.- ;: ) I ~ \1\ t ( "fJ I I '11 ) -: 0 .J. 0 " l. ( (), 7.. .. () L) - {) . 0 'f 

'f(O.Lf) -~ eJ-0'1 
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2. (10 points) Solve the diff~1rential equation 

-y I e y + cosx = 0 

with the initial condition y(O) = 1. 

-'f I 
(. '/ +-(OS'){ =--0 

.e-'f d't .... - - -coS -x 

J.e-'fd/' ~J-cosr<h 
- ~- 't -::. - s •'"' "'( J.- c. 

'!.. - 'f =- t s i'"' X +- 1:) 

- 1 : ...( "' ( tS ..... y. ~ \:)) 
y ~ --l ~ ( l"S.•'r' ~ _._'\:) ') 

\ ~'f{O) -=~.- (.;-~·~r-0 "-0 J 
-= -..[.-. lb) _, 

=:: .i. ~ {0 ) 

b - '/e.. 

So: ~/q:.~.r<ft:'~~ 
( Y • - .Lv- (> .-..-.. <- Ye ) t 
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3. (15 points total, 5 points each) Consider a population of rabbits whose initial 
population is P(O) = 50, and whose population P(t) at time t (in years) satisfies the 
differential equation 

~ = 0.4P - 0.001P2 

(a) What is the carrying capacity of the population? 

L h.-. t~s.l·i-1: ... -€'1~~ 

J..A A-'- f ~ ~- ~--k k-c.. e AN'7,) 
c_v,.._pkc,f-7. >o 

lL -~ 0 . '-1 (/;..-(;1 

(b) What is P'(O)? 

dP:: k-P{I- e \ 
ot~ fA ) 

~ f£..P- kP~ -
(J) . lf 

Sc.., LA'::. --
1""" -

(J. DO I 

' P 'to) ~ ti!: ( o) ~ 0 · 'i · ~ D ) - 0 · o 6 '(P ( o )) 
cit- --(0 · ?;t's-o) -0. oo 1 (s-o z_) 

~ 2 Q ?_E:_o -=- 1 o -~ z -> ~ 'i 1 . s-7 
1ooo ~ L. I 

(c) When will the population reach half the carrying capacity? 

(1.-....A -s<s-1u-f.-,--,;....,.. 1-.1 ~ lD1}'sh'c_ 'f?c/~ ,'> 

p ( -\-) J-4 -
1+-A< -IL.-t 

so ~ ~cl k> ~o1.....-c_ 

;f-A - A.-1 
-\£.k 

i'-Ac... 

4 

~ 

14- A- <-k.. t ~ "2. 

A <-~t ~ I 
-k-r- 'I 

.t. - ~ 

-f?.t-=-- ~ ( '1'1 ) -=. - ~.,.. 7 

t ~ b7- = t:t~r_l 
k. \o·~ 



4. (10 points) Solve the differential equation 

dv 
(1 + s) ds + v = 1 + s 

where s > 0, and v(O) = 5. 

J.J<rh' ~ fh<~Lt- +-~ I <-J+ > ~ •-s. .,.__(-e c.. ef'7 ; "" 
JV'l.-.- 1!-r-'1 •'"" 4 o-~--+--\c.-. - f\.-...e1'-J- ·~ 

v J sa k .))S ,~; 

:t (( t----5) "') ~. ' +-5 

Ji 

J JAt.-)v) tXc." 

(u-s) v -

v = 

~: V(o) ~ 0 ·'-0'"'/'l.. +- L - c. 

5o·-

( v ~ s.,. s'!~ .. s- ~ 
. t<&- ~ •) \_ _________________ __ 
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5. (15 points total, 5 points each) Populations of birds and insects are modelled by 
the differential equations 

: = 4x- 0.2xy and ~ = -2y + 0.08xy 

(a) Which ofthe variables, x or y, represents the bird population and which represents 
the insect population? Explain why. 

~ AAp~-L2~ ~ ;'r-..s~ch ~c.l 7 ~~ s-----h ~ 
b '":¥' v{_ S : / ~ ,',..... k-r- P'- ~..._.__.. k r..-,...... S { r"" ~ of '6 
~ 1 ) C/\..-l. ~ e-:1 ~i v-c:- ·~ ) '!./ di j .~ ~~ #'-h~ 

ch ,._-f f,..-.__ )( f Of ,; ~ J-, ~ ~ c_~ c;--~ ..s tul fl... •'--~-< .-c.. e./-.. ._f . 

~·~ .1(),r(1 , ~ ~ fcr.>-h've._ ''-- ,;.;,a l, .! o y 
t ." ~ _, ..... .s...c___s uf:~ , \.-.. k~~ g • T~.-t.._._rr;. 7 ~ .r::::. .J- b-t. 

h_,t iQ;/'e>(~ ~e~ :c (/h..'"C....j;, ~~~~ ~\L.-r ~> ~ 
~ .~~d- {w~ pcA{}Jl~ t::::&c.~.L~s) 

(b) Find the equilibrium solutions, and expfain their meaning. -

·-r '-L .e.c,,_rt/rt,.,- ;.,.,.._ ~ xf. "'f-.~ d"t:!C~ ~ 

&::-o=-cl:t:.:;. 4.~-o.-z,:l ~ 0 ~ 
Cl+ 

c(f. - 2 ·7 '1-0.f>Cj-,. 7 
lf'l., CJ,?. 'F-7 l'"{<=:::"O.O~l<f 

!:!.. ) ')c:: 0 h '1 :. 2.0 'f '= o V1 X :: Z( () . 0 't :. z__r 

fwo ·R!v;·(,·b,_.-...... ·- (o,tJ)! '(;~ r~-t-..'J ~..s d·"t:'el. 

( 2 '>-) 2. 0 ') : -G ~c_d... I) 'Z-~ ''\..,. ~ eh o-...d 20 h ,-.,-J.s 
IP~4"~u s. ft..<_ f'"fu {trh~.Jt ;:;~.r-/c c){/ 

(c) Find an expression for ~ in terms of x andy. 

r a 

-... 

6 

-l.'f t-O .. o <if.>C.>­

ify:- 0.2-xy 
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6. (20 points total, 5 points each) Consider the curve in polar coordinates (1-, 0) 
defined by the equation r = sin(20). 

(a) Sketch a graph of the curve in Cartesian (i.e., (x, y)) coordinates. Note: you do 
not need to find a formula for the curve in Cartesian coordinates. y 

"-1~--c...t. .f-z---f hr. e (; [o, Z7r], r:.O I'. 

vJ.-.-r- e.;.;~- e: 0 
~ 

r ~o c;;-.... [ o trt-z..] 
I ) 

v-- ~ 0 ~ ["tl/~,'tt""l, 

r-.~1) I vI ~ I 

-v:; 'Z -rr, 3 llf z.. ~ J 
I ) 

["Tr"J~3~/z] 
[Jlrj-z_

1 
2-T] 

, f 

(b) At what values of(} with 0 :::::; (} :::::; 21T' does the curve intersect itself? 

!J = 0 Tr(z '1i 3"7 (.... 71.' 
I J I 'Z) 

(c) Find the area of one loop of the curve (that is, between two points of intersection). 

f'-..c.. A I"~ f- I~ r L< J.-n:-.-.. l'"s- * fJ- ~ ?lJ-z , S 0 ~ 

~ , z ,,,~ ( zt!1)s .... e- + ... -....czo) LCJ>e : 

go .!..:z. ~ 
7 rJy.. 

I 



3rd rnidtcrrn for ~/lATH 1272: Calculus II, section 030 

Name: Section Number: 
ID #: Teaching Assistant: 
Instructions: 

• Please don't turn over this page until you are directed to begin. 
• There are 5 problems on this exam, and all except problem 2 have multiple parts. 
• There are 7 pages to the exam, including this page. All of tbem are one-sided. If you 

run out of room on the page that you're~ working on, use tbe back of the page. 
• Please show all your work. Answers unsupported by an argument will get little credit. 
• Scientific calculators are allowed. No books or notes are allowed. Please tum off your 

cell phones. 
Grading sumrnary 

Problem: 1 2 I 3 . 4 5 total 
Possible: 10 points 5 points I 30 points 15 points 20 points 80 points 
--··al:adc~-· 

~-··~-·-· ..•.. ·--·~-·····~~-" ___ ·-----·····~·-c-----~--

Some helpful forrnulas 

00 xn 00 
.. 

00 xn 

I 
ex_L_ _1_= LXn ln(l + x) = :E(-1t-1

-:; - n! 1-x n-O n-O n=l 
' 00 . x2n+l 00 2n 00 x2n+l 

sin(x) = L( -1t ( )' cos(x) = L( -1)n t )I tan-1(x) = L( -1)n 
n=O 2n + 1 . n=O 2n . 2n+ 1 

n=O 

1 

r a {I 



1. (10 points total, 5 points each) Determine whether the following sequences {an} 
converge or diverge. If they converge, compute the limit, lim an. 

n-too 

2 + 7n2 

(a) (Ln = 2 . 
n+n 

"!:" ~ I 'i.v- ,., 
~:::::::. 

h -/ v::> v; - y"' 

hL{J.- + 2-/~l..J 

h 7. ( I \ I /V\ ', 

7 

M-< "'~~ o{ /~~.s-/ 

(!~~ .... ~ rl-tJ 1_~ 

, ·2. ( 5 points) Consider the series ~ ( -l )n . How many terms of the series do we need 
L..J n. 5n 
n=l 

to sum in order to be within an error of at most 10~4 of the actual infinite sum? 

fk ~t k-r,....~~ >-e--~c;. 

l R_ \ -< l 
(.ou-t) S "+-I 

-ltl\ '"'f) 5 
.... ,_, 

2 

-- '1 
~,D 

) 



3. (30 points total, 5 points each) Are the following series absolutely convergent, 
conditionally convergent, or divergent? Justify for your answer. If they converge, you 
do not need to compute their sum. 

c ...... ~l(.. b7 k._ ....lk.~.-... o--1->··--~ 
~---~ G ks \- _$ I\-.. L..A- i--') > 

.J 

// '- ~'1-1 
t'~ ~.~~ l CAR C..-LpS'.J I v0 ,'If-.. {'~;I -::: 0 , 

iJcn....tc. v~ r ; J. ,-..,. •~ ~sri ..fl-.<_ S (' ~ IJ"'C,.... [,-J._ 
1 

S .~ ~ 

> 

'? 

(b) ~ In ( n2 + 1 ) . 
~ 2n2 + 1 

'V/ t;; __ l )\~ 
I 

J.'\--
1-'\-9~ 

~ ~1'""'"' (z_'.- v.J r- -
V'-? ,..o 

So 

3 

' ,., 3 

..., ._, 
tO 

I 
L. ---..... 

A":"J... 

-- _s(] 
) 

w ~ ,'l:_h .,t '~~ r 
(_ """~----- .......... ) 

~ )_,~ C' -)C) 
...... -~ ,o l"" f-1 

tzY = 
\ - <I 32. 



(d) t,o(!n:~)rom ;reTI:rp~ __ z k~. ~] hz:.~~ 
s;: J J ., I ,...., 'Y ~ J....-.. ....... A <?( ; ""' ~ 

S:,....---r-.' <. $) """- ,( ,..,_.. ".s 1-- ~ fl--., 0::: 0(' ~ ¥ 
( C~pc--~~~ ~-s+) 

00 1 
(e) I:nlnn' u~ 

n=2 

V-;; ...{,..)C 

di..1A~J_J';I 

""' 

00 3n. n2 
(f) I: I . n. USA- ~ R~·d kS~\ 

n=l 

it'~ I~~~ f :- _,({~ 3 "'~ f ( A+-t )-:1.._ i-\~ 
' 

V"' -:::> cO Y"'--'? ~ 
( Vl~;) '· 

~ 

"'~ 
~ ..... 

3 
- _lr,.__ 3 {~f, 
-

....--7vC> - 0 S·"'~~ (~~...,....~-~ \: ~~ e-. ____ ·--~-___.,) 
/ c r:.-,-..J v-y ~ I-OcJ b) ~ ~ (T\-C) 

~ s~ "' 
T -t' .s i.> k.> Cc-v'\ ..r-(> ~ ~ t~sd~k(/) 

4 

I' 
a I~ 

4{ 



4. (15 points total, 5 points each) Find the radius of convergence of the following 
power series: 

00 

(a) 2:) 4)n(x 5)n. 
n=l 

; J 

00 

~ \ 

'

)< -5' .( '!' (../ 

(b) L nnxn. 
n=l 

I > ..L·............ ~., )< ~ l I ' f.'>-.,.. V'\{ X I 
,._ -7 v? ~ -/ c£> 

{1-... ·~ ( I~ .'-1 ,-s 0 .-~ X -=--0 l ~.J tf;:!'/tz;«:;; ~ ~ 

r-1- 'I + o , I~~~ ~ ~'"C.-~ c c--..-.~ 
-· ~ ~ (}<-/.- )C = o ) s o r-= o 

(C) ~ (X - 7)" . 
~ n! 
n=l 

I ')< - '7- \"'' ... ' /x-7-l 

(:'+-a)~ l )c - "'7-/ "' 

1, 'h.-: J- ,~ ~ () (~ I ) .k" ~ 1 J sa 

~ rtf: S--e--7~ C- (h..\/(_~~ f!v, -e. --~ y:.. 

t'h J> R ~cY{ rlrJ ~ (.L) 

5 



5. (20 points total, 5 points each) Find a power series representation for the following 
functions and determine the radius of convergence: 

(a) f(x) = x cos x, centered at a = 0. 
(,D 

5 '"' & 
Co> x - L. 

"'-=a 

,.o 

)(cos~ ~ L. (-, ) ..... 
"'-::-D 

(b) f(x) = cosx, centered at a= 1T. 

(I it) v 

"" .... ~ - .$1\-.."' 

f (~)"' ,... :: -{05.'1: 

k {~"))( :- s I~')( 
f l'l) )\ ;: ( ~ "{:.. 

(-, ) .... 
)<:"2(\. 

( ~) ', 

~ 
'"l V\..f-\ 

(J_ ""y 

Sa : 
0-c~) 

cP 0 {r) 
~ - 6 (o.-1\ 

( ic-A) 
"'-::-C) . \ 

~-

~ (-l)h+l Lr1 - L. {y. -1T) 
"""-=-o (2-n) ! 

RM~v~ ~~ 

6 
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(Continued from previous page) 

(c) f(x) = x , centered at a= 0. 
9+x2 

-

-r '--<- ~d~'~ 4 
\ .s.J (r~~ {'!_ 

' ~~ ~~· () ~ ~ 

So 

y--t> d •1...1-s _ __, or e~~ Y'-e_, .-s 
(d) j(:1;) = ln(5- x), centered at a= 4. 

7 

--·-..__r __ a _________ _ I] 

X 
q 

. { \ 
( 1-(-(~n J 

'·- . "" 
z L: )( ."'. fxl-< I 

T t, '-') 1-t..z.. 

~ I 


