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Instructions:

1. Do not separate the pages of the exam. If any pages do become separated, write your name on
them and point them out to your instructor when you turn in the exam.

2. Please read the instructions for each individual question carefully. One of the skills being tested
on this exam is your ability to interpret questions, sq instructors will not answer questions about
exam problems during the exam.

3. Show an appropriate amount of work for each exam question so that graders can see your final
answer and how you obtained it.

4. You may use your calculator on all exam questions except where otherwise indicated. However,
if you are asked to find an exact value of a quantity that involves an integral then you should not
use calculator integration for this.

5 If you use graphs or tables to obtain an answer (especially if you create the graphs or tables on
your calculator), be certain to provide an explanation and a sketch of the graph to show how you
obtained your answer.

6. If you evaluate an improper integral, be sure to use appropriate algebraic and limit notation.

7 Please TURN OFF all cell phones and pagers, and REMOVE all headphones.

Problem Total Score

1 20

2 20

3 ' 20

-4 15

5 15

6 10
Total ' 100
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1. 20 Points. SHOW ALL WORK. NO WORK =NO CREDIT.

Solve each of the following initial value problems. Your final answers should not include any unspecified
constants. Clearly indicate your final answer, for example by circling it.

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

dP

(a) (10 points) ‘Jt‘ =10-0.5-P P(O) =15

the +Rchnique of Separatrion ob Moriablel

We will «se
o ~p5(p-20)
dt
g ; &Pk = 5—-0-5 dt
P~ 20

»Qn(lP——ZO])Z =g 8d &

. . A e—-o.Sk—. A= £ &~
¥ . o g
Ta e Wi vyolsa oF B e P(o) =IT&
18 = 26 4 A QO
=0 = &

Puthing all of +his dogether gives the fine) answer:

-0.5t
P = oo . 50

Continued on the next page.
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Solve each of the following initial value problems. Your final answers should not include any unspecified
constants. Clearly indicate your final answer, for example by circling it.

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

d
(b) (10 points) —ﬁ * COS(t ) = COS(t) Z(O) =3

wWe will Sse : e bechaiqgue of Thtegralig Fac s
P(t) = Cos (t) :

(e = sinlk)

o Sp(+)dt Sin (’Cﬁ.

—
—

datbor = 1 =

Integrating
e differential GCiU\q‘HOh

Mul-)—{lo)\/ each 4~ 1A
by Ho e imJ—QShO\HqS £actor.

i sinlt) sin (€)
es (t)-d? + e coallf)s B = ol B
Jk
S©
i(eSmLt). Z> = COS('(:)-Q,S’n(t)
db
ao C!" ~ lkh( :
. f —‘-L(\esmq z) dt = f cos (b)) ° i
dt
st n(t)
e | - Z - eSl(\ + C
ia (€)
Z = QS' & £
sin(k)

T finer & e tioiaas, Ths givee C=7Z and Fhe

sim (&)

2
Sin(t)

‘Ql‘(\a\ OMUJU : Z
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2. 15 Points. SHOW ALL WORK. NO PARTIAL CREDIT WITHOUT WORK.

You should not use your calculator on this problem for anything besides arithmetic. In particular, finding
antiderivatives or evaluating improper integrals on your calculator is not acceptable.

Calculate the exact volume of the solid created by revolving the region of the xy-plane bounded by the curves:

3T

xX== xX=2m y=0 y =cos(x) -

around the y-axis. Clearly indicate your final answer.

The region that will bz reveolved arouncl the y-axis IS
S\'\Dwﬂ i"\ ’)_h-e_ d,l Okg(‘am bQ,lQ D
/PV

‘ =

! i T 1
-2 -1
1Y 31\'/1 2T

We will  use Hae Shell Mmethod 4o sef wup the

;r\i‘eﬁra\ for His Yolume , Tategralion by pork with
- L =K vier casx)
Volume = ‘g 20 X coslix)-dn sty ;
S = Y= Sinlx)
= w1 1R
= 2 K. Sialx) o J 27 - Senx) dx
| 31‘\'/2_ 37,
- A LT
= Iprx St » 31H. resin)

- 37/,

Il

IN®* »+ 2%

<~ 35.%914985]
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20 Points. SHOW YOUR WORK. NO WORK = NO CREDIT.

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

The object that you will be studying in this problem is a trapezoidal plate with the dimensions shown in the
diagram given below. All dimensions and measurements are in units of meters.

(a)

(10 points) The density of the trapezoidal plate varies from place to place. The density of the plate at
any point is given by the function:

6(y) =2+y kg/m®
Find the exact total mass of the trapezoidal plate. Clearly indicate your final answer.

Le+t w = width ot J—roxpe,?:oicl as a funckon oF y.

\C
!

so W-:‘_\j,+3.

The. mass ofF Yhe HaPa%oic\a\ plaR_wa be -

f-l

= Sl (y1“+ By th) dy

\

Z
5
I

(2+y)(y+32) dy

P

|

= [.ﬁ-\/?"-\- -f—_-\/1+6y—] :
= 12 4a

Continued on the next page.
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You should not use your calculator on this problem for anything except simple arithmetic. If you need to find

any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

The object that you will be studying in this problem is a trapezoidal plate with the dimensions shown in the
diagram given below. All dimensions and measurements are in units of meters.

(b) (10 points) The x-coordinate of the trapezoidal plate’s center of mass is x = 0. (You do not have to
show this.) Find the exact y-coordinate of the trapezoidal plate’s center of mass. Clearly indicate
your final answer.

The - coord inate ofF +he center o€ mass IS
Sivan by :

£ I v byt {t+ey) dy

Y
[} (y+3) (2ey) dy.

The numeralter 1 —Eciu.a.\ o

S_" viy+3)(z+y) dy jjl v+ By o 6y dy

i}

: _l___ et —
4\,y T 3\/ z -
= 3 /3
So - 19 5
= 3 = —_— .
y 19
28
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8
4. 15 Points. SHOW YOUR WORK. EXPLAIN IN PART (b).
The function y = f{x) is defined by the following differential equation and initial condition:
Differential equation: fi(x)=x+ f(x) 0f y=x%Yy
Initial value: f0)=1 or yo)y=1.
(a) (10 points) Use Euler’s Method and Ax = 0.5 to estimate /{2.5). Clearly indicate your final answer.
Cucrrent Current Derivanive Rise Ne w
x*~ v v vy Ax Y
o l l 0.5 1.8
0.5 (- & 2 V. O 2.5
\.O 2.5 2.9 .25 4.2 S8
\.5 4.25 8. %5 2.8 75 2.125
2.0 T.125 3Ly B.5625 ) 1\l L8 ic
i1 = 1l 683%5
(b) (S points) Is the estimate of f2.5) that you calculated in Part (a) an over-estimate or an under-

estimate of the actual value of £2.5)? Be careful to show your work and explain how you know.

F(2.5) & IT.638%5 IS an  underesh male
;r\C(‘QMn‘/\? (SLQ 1“%(

(—ur\ chHhon

The derivahive f’(x) is
above) So  +he

derivative olumn
s (toncade uP

€5 mated IS conceve

When Are funchon b no)
“p, Ewlers metrhod  wunder eohmoies e actual
Funchon  Values.
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.= 15 Points. SHOW ALL WORK. NO WORK = NO CREDIT.

Find the solution to the following initial value problem. Note that your final answer should not contain any
unspecified constants. Clearly indicate your final answer.

y'+9-y=¢" y(0)=1.1 - y(0)=6l

You should not use your calculator on this problem for anything except simple arithmetic. If you need to find
any antiderivatives, you should show your work. Finding antiderivatives on a calculator is not acceptable.

Step 1 Homogeaeous Equalon .
y" + 9y = ©
Characterishc {c‘uaHOA: r~2- -+ cl — &
. Bosts r = * 2
Homoameow Aolation ! Yh(x) = C COS(BX) ~+ CL Sia (3)()
SJ—QP 7 ParHcular Seluthon
N(X) = CX } eX 17 \\N\PQF‘\—G/\‘\\'
N'(x) = eXx
PQPHLU\(O\(‘ Salu¥on: \/P (1\ —_ F‘ ex ‘ —r<= F"lr\d F:
(X} x
3 (=) 9 Yo (x) = e
o Fe?® - X
P = Yo
X
Voardteslor miaiien Yp(x) = /o @7

SHP 3. Taikal Valae 5
yio) = Lt i + Y. = 1| = C,

1 — .
y'o) = 6.\ : s v Vo = £V = s
Additional space is provided on the following page if you need it.

. ‘ -
Y(x) = ecos(3x) + 25in(3x) + 75
FINAL ANSWER:
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6. 15 Points. CLEARLY INDICATE YOUR FINAL ANSWER.

A cylindrical urn, standing upright, contains hot chocolate. The top of the urn has a diameter of 0.8 m. The
urn has a height of 1.1 m and is filled to a depth of 0.9 m. The density of the hot chocolate at a depth of 4
meters below the surface is given by the function:

6(h)=1+A-h kgm’® °
where 4 is a positive constant. :

Set up an integral that will give the total work (in joules) that must be done in order to pump the hot chocolate
to the top rim of the urn. Remember to include appropriate units in your answer.

NOTE: (€D) Your final answer may include the constant 4.

2) In metric (or SI) units, the constant for gravity is g = 9.8 m/s’.
3) You do not have to evaluate the integral.

The situarion is illustrated in tha a\iasram S howon

below

The distance thatr tHhe horironakral

slice has Ho move 1!

Digrance = h + Ced

The force of 3r‘a\/s'+y on +he

Slice el

F‘orc(e. . (ﬁ.S)(‘+A’h)W(O“+)Z'dh

Se  t+he worke 4o 1€+ Hir  shice w be:

sk & ( h+02 (e ) (1e a8 W)ywlow)” b

The “4dal wisrke o e_mpi‘y H~e tarm {8

Work = f“( h+02)(98) (1+ Ah)T (0.4)%dh,

D



