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Math 128
Exam 3

Name:

Discussion Section:

This exam has 15 questions:

¢ 12 multiple choice worth 5 points each.
e 3 hand graded worth 40 points total.

Important:

e No graphing caleulators!

e For the multiple choice questions, mark your answer on the answer card.
¢ Show all your work for the written problems. You will be graded on the ease of reading your

solution.

» You are allowed a 3 x 5 note card for the exam.

1. Solve the initial value problem y = y + 2, y(0) =0y~ = 2+

()y:_2t T iey= _EN:P(
-1
- FICORPN
()y—e —1
e)/y = —2 — 2t + 2e
(f) y=—-2+2+ 2 .
() y=ct+£2—1 4 3 " Dte T2 +C/
(b) y=(-2t-2)e*+2 y- -7& -2+ ¢Ce®

T ,:sz;*:ﬂt =
Sod Aume Uk
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2. Find an integrating factor I(t) for the equation ty’ +y = t°.

Cﬁm

b) I(2) =z2 Tur= e ( f tett) -
@Mh%
@ It) =14
(e) I(t) = et
(f) I(t) = e
(g) I(t)=e"
(h) I(t) =Int

S-—-h!b = Q_‘* :

(‘7 o= ﬁ['u‘): '-24 [ .

] C= 2.
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3. Suppose that you open a bank account that earns 5% interest compounded continuously and you
initially deposit $1000 into the account. After the initial deposit, you continuously contribute to

the account at a rate of 500+ 100¢ dollars per

year. Which of the following initial value problems

would you solve in order to find the amount y(t) in the account after ¢ years?

(a) y' = .05y(500 + 100t), y(0) = 1000
(bYy' = .05y + 500 -+ 100¢, (0) = 1000

c) ¥ = .05y + 1000, ¥(0) = 500

(d) ¥ = .05y + 1500 + 100t, y(0) =0

(e) ¥ = .05y -+ 1500 + 100t, y(0) = 500

(f) ¥ = e 4 500 + 100¢, y(0) = 1000

(g) v = (500 + 100t)e%, y(0) = 1000

(h) y' = 1000e* + 500 + 100¢, y(0) = 1500

4. A tank contains 1000L of water. A solution
of 20L/minute. The solution mixes with the

(ﬂ!u) = (gal
P s + Sue +iau k.
Ls - ‘ 3 I
- L
leé‘-ws-'| b‘&’[‘s” e

containing .01kg/L salt enters the tank at a rate
water in the tank, and the mixture exits the tank

at the same rate of 20L;/minute. Which of the following differential equations is satisfied by the

amount (in kg) of salt in the tank at time £7

(a) ¥ =.01— 20y = amdof)
b) v/ = .01t — 20

( ) y’ y '-12&_[& v
@qy =01y + 1000 — 201

(d) of = .2 — .02y

(e) v =.2 - 20y Jeuk oul:
(f) 4 = 10 — 20000y

() ¥ =—19.99 2
() ¢ = e — 20 ;,Q’ 2 -

e bf @ A t
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5. Suppose that y(t) satisfies the initial value problem 3 = 2t + y?, y(0) = 1. Use Euler’s method

with step size .5 to estimate y(1).

(a) 0.5 'é, H'PPL::\H’M‘[“J )M_p'

(b) 1 O = | + t-

{c) 1.5 j

(d) 2 aF\ y = ~§+13(£-%\_
(e) 2.5

(f) 2.625 3 i

5)3.125 gede 5 F 55 (5) = Faes

(L) 7
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6. Find the third Taylor polynomial of Inz at z = 1.

(a) z — 1z + 1a® Sieys Ll SRS
(b) z — 22 + 278 D) _7L£ L= 1
() 1+(x—1)+3(z -1+ 3(z—1) y
A (5 —1) - Ho— 17 + Ha - 1)° ') = Fren= -
(&) (e~ 1)~ 3(e~ 1)+ 3z —1° 8= 2 o= *
) (z—-1)—(-1)2+(z-1)° ~3*
(g) (z~1)—(z— 1)2 +2(z - 1)3 P ) = ("\L—-\\ + (1—02-}- ,% (‘K—J\g,
() o1 - la -1+ -1 ? =
3.
7. Find the sum of the geometric series 4 +3 +2.25 4+ 1.6875+....
1 2z
or Az (35
) 7 4
(d) 11 = _— =
(e) 12 =%
(f) 15
@:
i) 24

(i) e

)
(j} The series does not converge.

8. Consider a perpetuity that pays $100 every year, with the first payment being made immediately.
If the interest rate is 5% compounded annually, how much is the perpetuity worth?

(a) $95 00 G e el s has p:-ﬁwr‘ Vel
(b) $105
{up

(c) $952 Gos )™
(d) $1050

", (s 1o Lo
(e) $1900 Vale W e
(£) $2000 N
- < 36 - -
(&) 82100 = wee [ 4 t F e )

(h) The value of the perpetuity is infinite.
l

foe — = | =7wP
j— res

1]
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9. Which of the following series converge?
1 chemes

L En=1 n
3 o £ 7
D n=1 ZL“ aim{-nL
II v Ef:l ;1—31[—2 ‘P_ W&, ?;3’1—

(a) none of them
(b) omly I

(c) only II
(d) only III
(e) only I and II
(f) only I and III

@?bmy 11 and III

(k) all of them

10. Which of the following series converge?
L E:azl% - c;”\ﬂ'gﬂﬂ '
1
1L Z::l nd+3

—> c,mméa) %B
L Y0, & <y

=3
C oIt i [55-'[;5'! \‘lﬂ ZL -Ln 2

n=y

C)""Z‘gi" '|7 Clisen w;é—‘)- [’:!2

{a) none of them
(b) .only I

(c /c{nly I

(d) only III

(¢) only I and II
(f) only I and III
(g) only II and ITI
{h) all of them
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11. Which of the followmg statements describes an accurate use of the comparison test to determine

whether 3 >, % converges?
(8) 7w < # forallm, s0 302, == mlﬂ COnVerges. i |
(b) = < 1 forallm, s0 ) oo | == n4" diverges. oar < ue
(€ s=>7 1 forall m, s0 )00 == e converges. 2
@) = > 1 foralln,s0 Y oo, == e diverges. . g Coweqes
e) - < & forallm, s0 300, 1o - CONVErges. n=t
(f} = < & forall n, so ) o == diverges. =7 Grus cmee s
(8) o= > 3 forall m, so 372, —= converges.
(h) 3= > 4= forall n, so 372 5= diverges.

12. Use the Taylor series expansion of f(z) =

T2z to determine what you would get if you took the

47th derivative of f(z) and then evaluated it at z = 0.

(a) £ (0 )=
(b) F¥0(0) =
(c) F47(0) =
(d) F#1(0)
(e) £47(0)
(0)
(0)
(0) =

(®) 14700

@; F4N(0

@ 1470

Il

=47
2208
A
& - 2*
47
1
47
9 47
47!
4747

-F @m(U\

47!

42 )
NN
e L
= KL 111
n=u
= sl Zwt )

\

Ly i
Coofhasat (5
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ID:
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WRITTEN PROBLEM—SHOW YOUR WORK

13. (a) Suppose that you put a thermometer in a fresh cup of coffee and find that it's at 90 degrees
Celsins. After waiting one minute, you check the temperature again and find it has cooled
to 80 degrees. If the temperature of the room is 20 degrees, determine how much longer
you will have to wait before the coffee cools to a more drinkable 50 degrees.

14. (a) Find the Taylor series at z = 0 for f{z) = e,
(b) Find a series that converges to the definite integral fol = d.

)
(c) Sum the first four terms of the series to obtain an approximation of ful e de.
(a)

a) Compute the third partial sum S of the series § = oo, .

(b) Let Rs be the error in using Sy as an approximation of the total sum (In other words,
Ry == §— S3.). Find an estimate that is greater than the true value of 3 Then find
another estimate that is less than the true value of Rj.

(c} Find two numbers A and B such that A < 5§ < B.

15.
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