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Math 125

Your Name

Final Exam Autumn 2019

Your Signature

Student ID #

Quiz Section

Professor’s Name

TA’s Name

Turn off and stow away all cell phones, watches, pagers, music players, and other similar devices.

This exam is closed book. You may use one 8.5” x 11” sheet of handwritten notes (both sides OK).
Do not share notes.

You can use only a Texas Instruments TI-30X IIS calculator. No other models are allowed.

In order to receive credit, you must show all of your work. If you do not indicate the way in which
you solved a problem, or if the work shown is incorrect or incomplete, you may get little or no credit
for it, even if your answer is correct.

You may use directly the integral formulas # 1-18 in the table from section 7.5 of your textbook
(posted on the departmental math 125 website), without deriving them. Show your work in
evaluating any other integrals, even if they are on your note sheet.

Place ’a box around your answer‘ to each question. Unless otherwise instructed, simplify your

T
answers, but leave them in exact form (for example 3 or 5\/§).

If you need more room, use the backs of the pages and indicate that you have done so.

This exam has 9 pages, in addition to this cover sheet. Make sure you have a complete exam.

Question Points Score Question Points Score
1 12 6 8
2 14 7 8
3 8 8 10
4 7 9 12
5 21 Total 100
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5. Let R be the region in the first quadrant which is shown below, and it is described by:

0<y< = 0<x<2 !

T T VA2 - .

L = has a vertical asymptote; use limits for

Note that f(x) =
improper integrals as needed, and determine if they converge or diverge.

N

(a) (6 points) Compute the area of this region XR.
<
(% Zd =ha S x__ I |
o S"\ X 32 [ 7 i i

(b) (7 points) Compute the x-coordinate, X, of its centroid (center of mass).

(problem continues on the next page)
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I

(c) (8 points) Recall the region R from the previous page,
bounded above by y = L, for 0 <x < 2.

V4 —x?

Use limits for improper integrals as needed, and determine
if they converge or diverge.

N

Compute the y-coordinate, ¥, of the centroid of R. 7 2 4
A a < N t
IR R =L R T - CL RIS of
x > X 22 J2 T TR )3
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9. A 2000 L tank is full of a mixture of water and salt, with 500 grams of salt initial dissolved in the tank.
Fresh water (with NO salt) 1s pumped into the tank at a rate of 20 L/s. The mixture is kept stirred and
is pumped out at a rate of 40 L/s. (This means the tank is losing volume at a rate of 20 - 40 =-20 L/s).

(a) (1 point) Give the linear function V (¢) = at + b for the volume in liters after # seconds.

\/(%: 2000 —201

(b) (4 points) Let y(¢) be the amount of salt in grams in the tank after 7 seconds. Write down the
differential equation AND initial condition satisfied by y(7). Do not solve anything yet.

Pcf. & s Vol our

0 g, ek gm0
ratre In ';::'

(c) (6 points) Solve the differential equation to find y(¢). Show work. Simplify and box your answer.

d -2 = '
'Ita"' ,o—o\-at_ 2y g {Iw-t &

/= —aY
3 e

hore * ‘3 and 100-t ace ?e.s.

::%).\l‘a = -|.|loo-t| +C

\»\\\a\" Ay Ll\OO-t\ + D
\°(3)= Qlﬁ(lOQ-t)-l-D

\G:AC{Oo—t)l

1;=OJ \J=500 |

2in(100t) 5= A 00" A= 2o
e \ ]EAJ _ (100-tY'

C \.L\@“t))a 20

e

(d) (1 point) How many grams of salt are left in the tank after 60 seconds? Simplify your answer.

_ (100-6o) 2
_( L [o) =7503

‘a 20 - 20
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e Turn off and stow away all cell phones, watches, pagers, music players, and other similar devices.

e This exam is closed book. You may use one 8.5” x 11” sheet of handwritten notes (both sides OK).
Do not share notes.

e You can use only a Texas Instruments TI-30X IIS calculator. No other models are allowed.

e In order to receive credit, you must show your work. If you do not indicate the way in which you
solved a problem, or if the work shown is incorrect or incomplete, you may get little or no credit for
it, even if your answer is correct.

e You may use directly the integral formulas in the table below, without deriving them. Show your
work in evaluating any other integrals, even if they are on your sheet of notes.

Table of Integration Formulas Constants of integration have been omitted.

et

. ) -
L | x"dx = L -1 2. | —dx=1In|x|
J n+ 1 Jox
. - h‘
3. ‘ e'dx = ¢" 4. | bdx =
J J Inb
5. ‘ sin x dx = —cos x 6. | €os x dx = sin x
7. ‘ sec’x dx = tan x 8. | csc’x dx = —cot x
9. ‘ sec x tan x dx = sec x 10. | csc x cot x dx = —csc x
11. ‘ sec xdx = In|sec x + tan x| 12. | csc xdx = In|csc x — cot x
13. ‘ tan x dx = In|sec x| 14. | cot x dx = In|sin x|

17 (2 - L —‘) 18, [ ——=E— si.r'<—‘). a>0
I x*+tat  a a D Va? = x? a

e Place ‘abox around your answer‘ to each question. Unless otherwise instructed, simplify your

T
answers, but leave them in exact form (for example 3 or 5\/§).

e All exam pages are double-sided except for this cover page and the last page. You may use the blank
sides for extra room if needed but if you want us to grade these spare pages clearly indicate in the
problem area that your work is on the back of the cover page or on the blank pages at the end of
the exam.

e This exam has 10 problems on 9 pages. When the exam starts, make sure that your exam is complete.
Good luck!




Math 125, Autumn 2021 Final Exam Page 3 of 9

3. (5 points) A “bead” is formed by drilling a hole of radius r = 1 cm through the center of a sphere of
radius R =2 cm.
Set up an integral equal to the volume of the resulting bead. Do not compute the integral.

y y
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| |
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4. (5 points) Suppose all we know about some continuous function g(x) is that

1< g(x) for all x > 1.

X2

Circle which of the following statements MUST be true, based on the provided information, and
justify the statement(s) that you circled.

0o
« . (
(a) /] g(x) dx diverges S;ia,\ L an\N,

]
Do {
S| Ta')t dv.

(b) / xg(x)dx diverges
1

(c) /1 w@dx converges COM‘. TSy JQQ.SV\"" +ell 7ov\ \.-ILCTLN' -\-\v\.b

L’\m«.r fone. wust comverye,

\
po
| . ]
ﬁ| —F—Jx be. § and 00\7 §

(d) / g(x)dx converges
1

(e) None of the above

fsl
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Turn off and stow away all cell phones, watches, pagers, music players, and other similar devices.

This exam is closed book. You may use one 8.5” x 11” sheet of handwritten notes (both sides OK).
Do not share notes.

You can use only a Texas Instruments TI-30X IIS calculator. No other models are allowed.

In order to receive credit, you must show all of your work. If you do not indicate the way in which
you solved a problem, or if the work shown is incorrect or incomplete, you may get little or no credit
for it, even if your answer is correct.

You may use directly the integral formulas # 1-18 in the table from section 7.5 of your textbook
(posted on the departmental math 125 website), without deriving them. Show your work in
evaluating any other integrals, even if they are on your note sheet.

Place ’a box around your answer‘ to each question. Unless otherwise instructed, simplify your

T
answers, but leave them in exact form (for example 3 or 5\/§).

If you need more room, use the backs of the pages and indicate that you have done so.

This exam has 8 pages, in addition to this cover sheet. Make sure you have a complete exam.

Question Points Score Question Points Score
1 14 6 10
2 14 7 10
3 10 8 14
4 14 Total 100
5 14
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8. (14 points) At time r = 0 minutes a tank holds an initial volume Vy = 100 m?> of salty water, with an
initial amount Sy = 3 kg of salt dissolved in it.

Fresh water enters the tank at a rate of 10 + 2¢ m3 per minute, where ¢ is the time in minutes.

The salt always remains uniformly mixed throughout the water solution in the tank, and the solution
exits the tank at a constant rate of 10 m>/min.

(a) Find a formula for the volume V (¢) of salty water solution in the tank at time # minutes.

( ) Fresh water goes in,
- + ‘a.t - at a rate of
Ct \‘—0_——) I o l.t ltO + 2tt lfn3/minr ©

W0 0\3 —p
7= 1
Y - Q0 ) ]
vi£)= t+C V(t)= £+ S abeluiin)

\ ) rate of 10 m®/min
100 L/ V{(o)=1o9

D —>

(b) Set up a differential equation for S(z), which is the amount (in kg) of salt in the tank at 7 min. Do

not solve it yet.
) (-3 o S(o)=3
S =0 7400
] S /! = |O S
© %3100

(c) Solve the differential equation in part (b) to find a formula for S(z).

&S -10S = _gs- dc

= t’+\oo

SN s| =Ty wen(R)1C S A ()
. (Sl- _Mcm NBJ{D 3=A A=3
e I A Tl

S= e’ e ar el '°)

(d) How much salt is left in the tank after 10 min? Leave your answer in exact forns:

SCi)= 3 = 2 et kq



