Math 113, Prep: Review for Exam 2

Name: __(Zarie Section: T
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Main Points:

1.

NS A W

Intervals of increase/decrease, local max/min points, intervals of concavity, inflection points
Absolute max/min points, optimization

Rolle’s theorem, MVT

L’Hospital’s rule for evaluating limits

Estimating accumulated net change over an interval; approximating area under curve with rectangles
Exact accumulated net change over an interval; definite integral

Area-so-far functions, antiderivatives, FTC, evaluating definite integrals using antiderivatives

Practice Problems:

1.

Fill in the blank.
The absolute maximum value of a continuous function on a closed function will always be obtained

either at _n QMOLP& int orat _A local maux . Local maximum values

are always attained at __Cxihcal wnumlsers

If f is a differentiable function such that f(2) = f(5), then Rolle’s Theorem implies that, for some

number ¢ between 2 and 5, 2l =0

When C"(s) is __nea achve , C'(s) is decreasing, and C(s) is _Concawt  glown

True or False: If lim f(x) = oo and lim g(z) = oo, then lim =) = als
r——1 z——1 r—+—1 q(,,":)

(I+ could be an\’l'fh{i.-\-::\_ \}

If [1° f(x)dz =7 and f{° f(z)dz =3, then [° f(z)dz= __1 _
+ 4
If g(z) = [ arctan(@)df) then A'(z) = _Qrctanx

True or False: If F/(z) = G'(z), then F(z) = G(=). &
('In Semm\ . F(x) & 6(x)
differ by a constant >
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2. Graphs of f, f/, and f” are shown above.

(a) Estimate the z-coordinates of the local maximum points of f. Your answer should be within 0.2
units of the actual value.

X==3,-0:2, 3

Pl

£

(b) Estimate the z-coordinates of the local minimum points of f. Your answer should be within 0.2
units of the actual value,

(¢) Estimate the z-coordinates of the inflection points of f. Your answer should be within 0.2 units
of the actual value.

W = ‘2.2) i O.S; D'LF; 22‘
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3. Graphs of f, f’, and f" are shown above.

(a) Estimate the 2-coordinates of any local maximum points of f. Your answer(s) should be within
1 unit of the actual values. (“Round to the nearest tick mark.”)

X =
B ook . :
% ey i demaean aﬁ F

(b) Estimate the z-coordinates of any local minimum points of f. Your answer(s) should be within
1 unit of the actual values.

Yiche

£ - 4

(¢c) Estimate the z-coordinates of any inflection points of f. Your answer(s) should be within 1 unit
of the actual values.

X =-4,12

H 4 -
£7=0 & rnumker in domain of §

% +/- sv /¥
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4. The function f(z) is continuous for all real numbers. A graph of f/(x) is shown below.

|

AR .
]

|

»

~

(a) On what intervals if f increasing? Decreasing? At what values of x does f have a local
maximum? Local minimum?
e e @ pem | ooy i 0y (kD

g O“-f.f'{" = f"\’.o T (3:055

Gl 5 '_’:’ e local mex at x*3
~ T e

e ‘ p no  local min

(b) On what intervals is f concave up? Concave down? At what values of z does f have an
inflection point?

£ couw & 5 iper -1, D
f ca & §7 odeer ¢ (-0, =1) 4 (1500)
(N N\ ey

PP P O, <, &

s
-1 |

P at x=-| g x=|

(¢) Assuming that f(—2) = —2, sketch a graph of f on the set of axes below.
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5. Find thedocal and absolute maximum and minimum values (y-values) of f(z) = z+/T — z on the
interval {—1, T}, and state the locations (z-values) at which they occur.

7 1/
sex) = x (1=x) 2 |
Wi NN Ao
$1x) = (1-)"2 + x (£0-x)72) (1)

5 | Bl o a(hx\;_;_f__ . G- Bk
. 2= ai-x AT =X
UK =0 ¢ X = U3 £Ux) DNE ¢ x-=|
s(-y = ~Va obs max vealue ke at X = 4
H/ -?('23) = %FE obs mn valwe ¢ — {2 at x = -I
[ £(NH = © ? £
l‘\. g O Q"' X*‘O,i
S f) =0

6. Find the absolute maximum and minimum values (y-values) of f(z) = z® — 3z% + 1 on the interval
[~1,1], and state the locations (x-values) at which they occur.

FUAxY = BXF-6X = 3x(x*-2) = 3x(x-VE)(X+1Z)
6\,{)(3: O o X'—'-(),~ﬁ) +2
Crid #s in donain & X = o

§(o) = | abs min valwe : -3 of x=-|
SOy = | -34] = J
74

7. The energy expended by a bird per day, F, depends on the time spent foraging for food pe{i?, F
hours. Foraging for a shorter time requires better territory, which then requires more energy for its
defense. Find the foraging time that minimizes energy expenditure if

. 1.7
Do (O 24] E = 025F + 25
ey = - S 9{1‘73 . o _%ﬁ_
E {1,"'\;- _— Olé% -«—-—-—"—F_g‘ — OIQS 'F--?J
E(F) =0 3_’1_:_? =025 A %-f—) = [9% Lk =I3.6
EYF) DNE ¢ F =0
‘-.\\& /7
— ~+
At !
o  Pre “a

A bird wll minimize energy expenchtune £ tt
= , e ——
%&3{3 £ J13:6  hrs  per d“bt‘
51
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8. An apple tree produces, on average, 400 kg of fruit each season. However, if more than 200 trees are
planted per km?, crowding reduces the yield by 1kg for each tree over 200.

(a) Express the total yield from one square kilometer as a function of the number of trees on it.
Graph this function.

n= # trees plankd on 1 Km
Y = tal yield of Hrees P!an-ho% m 1 lem*

g

£ n< 200, Y= H0r
\f n= 200, per *ree yreld is
go  htal \/\ctol is Y = (cooo—nﬁn« }\
iD,DDiJ
o]

yoon I F n<206 e
‘/_’ \
i _"i""‘_"—‘.‘—:;-
209

4D LoD

466 — (n-200) = GOO-1I

b M
= Yin) =

[ oo-r)n 1§ w200
(b) How many trees should a farmer plant on each square kilometer to maximize yield?

max  yield ¢ N €200 is  VY(200) = ¥0,000

v n>200 ¢
Vin) = 606-2n = 2(3060-n)
TE o
i . = mox yield at 0=300
200 260 (DDO

Farmer Should plant 2300 +rers v moximize ‘/'ei&'

9. The quantity of a drug in the bloodstream ¢ hours after a tablet is swallowed is given, in mg, by
q(t) = 20(e™t - e2)

(a) How much of the drug is in the bloodstream at time ¢ = 07

glo) = 20(1- =0

b) When is the maximum quantity of drug in the bloodstream? What is that maximum?
g
" . -2 -+ —+ £t N
g (+) = 20(-e™* +0e™™) = 20 (e *t -t ) = 20e7* be*-1)
) T e .
q't) =0 whem ‘e = e t=ln(2)
=7 ~

(____i'___}_u_ ——
o dm(2) qln2) = 20(- ) = 5

L = P £y
moxX odccurs atr tFLM2Z)

o

Afkor Lo€2) ars, Max quonhty [Sms)
O'deS is in lolood streamn .

(¢) In the long run, what happens to the quantity?
DU B, T
Tn e lome vwn, He gquanh v
lim q@) = 20( 0-6) =0 . md e e

e e _
= gppmackws YO .

Mo |
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10. Evaluate the following limits, justifying your work carefully. Interpret your answers in terms of rates
of growth or decay.

\ il A
H (Vo) 2w) ol ]
. In/z = | - 7% L
(a) lim e I = [im =) e =0
zoo0 I 2X " 4y
X -S> 00 X => 00 2% S
o,
00
= xZ %rmos Laste +hon  nlx as X —= o0
" COsSX
(b) xl_‘féﬂ. T = + o0
: +
f i3 Sigh As X=D7 Hhe
li_l' » +DP 2] + = P QPPWC'\’"J-S 1 ,
>
oot ~0D ki white Hu botwn —0
& 1S Pogrh'-x_ %o
‘ the guetient increases
=2 CosX approaches o finite numdbec infinitely.
while x5 decoys 2w
Inx H } \/x I anX tan X
) lim sinz lnz = ' = |Im = - = M — x %
(c) lim nz ero+ C3C % K>t TCECX@HX ok D,
" " f "o .
0 o0 = %
0
Ly # X fanx + SIinX Sec® X \
¥ = lggn  SEEEON ec = (DI + (O =0
X->0% 4

= SInX ducass o v faster thawn  nx gmws  t -0,

11. For each function below, find the most general form of the antiderivative:

(a) s(t) = 2cost + 4¢3 — ¢t~

A = 2sint +* - aaltl +C
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i
. cosr+1
—> (b) V(z) = — — = Cotx cscX + cscx

81T

Bx
No e
WIX) = - csex = cotx +C

EE ({ﬂosx\
sinx +C

(0) u(z) = VE(z—1/z) = =79_ S

1.\ . 2 Bla Iy
LEi= g2 - 22° +¢
= %\ﬁ(zz-‘éb $0

12. Evaluate the definite integrals:

: I L. 5 '
(a) fj Y —-y+ldy = ( 5. & +|>
0 ST 24y T4

Y
= zt3 =

(NN

2 e
t4 =%

it
(c) [T 2sinz+coszdr = [— 2 cosX + sinx I
¢ o

= (— S Cos M + 3in-"[’s’> - (-2 cos(-m) + sin C_ﬂ)

=(2+0) - (2 +0)
=D
Peviodic ( g
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13. Find the area under the curve y = 1/2? from z = 1 to z = 3.

513 3%7. dx = 5|3 x T ax = (Dx™ l,

“(H)-(H =4 - 2

14. George steadily accelerates from a stop light and records his velocity (m/s) every three seconds,
resulting in the following table:

time (s) 0 3 6 9 12
velocity (m/s) 0 10 25 45 75

(a) Give lower and upper estimates for the distance George traveled in the first 12 seconds after
leaving the stop light.

AS m B(10+25+ 45+7D) = 3(155) =450 T1S ~ 465 ™ (wpper)

~

R

s BLo ¥+ e La v “’"*:5\;?’ — 3(30) = 240 m (lower)

(b) On a sketch of velocity against time, show the lower and upper estimates of part (a).

7 ) s i = s
deo anea 96 hrectaw a_fm above crar = 4GS

Osse. O r‘eclamg,{_% below cunve = 240

S0

o

(¢c) What is your best estimate for the distance George traveled in these 12 seconds?

awg @ (465 + 240) |2 = l{ﬁi = BEO. .t 25 = 353.5

Pest esh A S ® BSDE
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15. Consider the function f(x) below.

|
42 d . -

1 1 ,J|

|
|
f 2

S| N— ] [

-’_1
(a) Evaluate the integrals:

]:f(s:)dm =9

_.’11‘/

[ swa =Tk

8 8
f 2f(x)+1dx = & 5@ FIx) dx + Lj 1dy = alay+a = &

6

(b) Let A(z) be the area-so-far function with an initial z-value of x =4, i.e. A(z) = j: f(z)dz.
Evaluate A(zx) for the z-values given below:

i 0 2 4 6 8

A@) | - 9 -3 ® ~Rls | g-T

(¢) Let B(x) be the area-so-far function with an initial z-value of = 0, i.e. B(z) = _[(f f(z)dx.
Evaluate B(z) for the z-values given below:

@ 0 2 4 6 8

B@)| © G 9 ¢ il AR T L Y

(d) Let F(x) be a continuous antiderivative for f(x) with F(4) = —1. Evaluate F(z) for the
z-values given below:

o 0 2 4 6 8

Fz)| —1D -t = =% | | )




