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1 Taking Derivatives
1.1 The Chain Rule
1. Let y = v22 + 1. Find 2. )
(‘:—;(4' é; [(kxfl)llj : —;—-(ax%—l)é' é{lx"‘]

< e 4

"

2. Let y = (1 — ). Find ¢/ ().
/ 199
3(03 & [(\-x)noo] = A0 (I—x) é (I—x)

- 200 (‘ _)‘)\4‘1 ‘ (‘D
= _200( =Y

3. Let y = e!=%°. Find %.

l {\-x’j |-x" &[( ;J
— e = e > = -X
W I

= ’9\)(' 58

4. Let f(x) = In(2?). Find f'(2).
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6. Let f(x) (69”+81n( z) + 529. Find f'(x).
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7. Let f(x) = tan@. Find f'().
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10. Let f(xz) = sin(cos(tan(z))). Find f/(z).
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11. Let f(x) = cot(x - csc(2x)). Find f'(x).
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12. Let f(x) = sec(cos(sin(x))). Find f'(x).
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1.2 Implicit Differentiation

d
1. Suppose that zy = 2. Find il

dx
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v Ra,'lg/-'fxzf = L/y -ax
J (4% v x —.} 1( ’ %
}:'([ ' 4 J )ux{ 4 (h} ~yx) = Ty - 2x
, ) _ T
: — Y Z04]« 0 L[] = 2x 0 - 4 el el
2y Y ["/ wlt) ‘fm[]] '\“}{ T N
2(3,-*’ -‘/x%/-‘-{% 1 2=
3. Suppose that e = cos(x) + y. Find Z—Z
L7, & « [o't ~
— = = x) + ef 1| = -Sinlx)
M[e :( C [us 1] > L&_,[_/Jf
p -G (X)
e%.lzl - —sialX) & ta/ j - TA— (
I
e"t\ﬁ’_ta’—_ - Sialx)
.o dy
4. Suppose that e¥ = ycos(y) + z. Find e
ey, &
g[e l: p[%ws(g) +?<J
LA -&[oos(ﬁ?)} "ws(?)'iﬂ[%] +1
S S " , Jx
/\‘:? )
Oy gl B ey
1

e'?’.a’-l— 1-5(«“})-“}’- ros(‘g)-ta?:=1 —p . =



Class #31

Exam II Review - Worksheet Math 1131
Section:

Name:

Logarithms and Differentiation
\L\ (&r) =2 r'lm(a\)

1. Let f(x) =In <\/el" ~cos(w) - (22 — 1)) Find f/(x)
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3. Let f(x) = (:v)em. Find f'(x).
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2.2 Related Rates

1. An airplane flies directly over a radar station, at a constant altitude of 3 mi above the ground.
A little while later, the radar station measures that (a) the distance between the plane and
radar station equals 5 mi and (b) that the distance between the plane and radar station is
increasing at a rate of 500 mi/hr. What is the ground speed of the airplane at the time of
the second measurement?

2. An ice cube melts, with its surface area decreasing at a rate of 3 in?/s. How fast is the side
length decreasing when the side length is 1 in?

3. A streetlight is mounted at the top of a 6 meter pole, and a 2 meter tall person is walking
toward it at 2 meters per second. How fast is the length of their shadow changing when they
are 4 meters from the streetlight? What about when they are 1 meter from the light?

4. A police officer is walking down a city street, when they spot a wanted felon standing 200 ft
away at the corner of the next block. The police officer takes off after the felon at 12 ft/s,
and the felon immediately cuts around the corner and runs away at 9 ft/s. What is the rate
of change of the distance between the officer and the felon after 10 seconds have passed?

5. Suppose there is a 100 cm long water trough which is empty at time { = 0. The cross-section
of the trough is an inverted triangle V which is 20 cm across the top, and is 10 cm tall. If the
tank is being being filled with water at a constant rate of 400 cm?/s, how fast is the height
changing when the tank is half full?

6. Suppose the water trough above leaks (100 cm long, cross section is a V, top = 20 c¢m, and
height = 1 cm). If water is being added to the tank at a rate of 400 cm?®/s, and is leaking
out of the tank at 100 cm?/s, how fast is the height changing when the tank is half full?
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Use L’Hospital’s Rule to answer the following limits. Remember to show all work.

This is the best way to learn to do these problems correctly!

In(z3
5. Does the limit lim ,;( )
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converge? If so, what does it converge to?
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A
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3 Abstract Applications of Derivatives

3.1 Linear Approximations

1. Approximate e *! using the method of linear approximation. You must give your answer as

a decimal without using a calculator.

, i~ ¢ 0.1
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2. Approximate \/@ using the method of linear approximation. You must give your answer as a
decimal without using a calculator.
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3. Find the linear approximation to f(z) = % + x at a = 2. Use your answer to approximate

f(1.9). You must give your answer as a decimal without using a calculator.

L(X):J‘M‘bﬁ" b Jxr of 2 be canet {.7 5 ~ean 2
$1) (x-a)i- £(a)

$(1.9) % L(1.9
§ = ‘x-'-.‘ +1 4 = 0.79(1.1-2)+2.s*
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4. Find the linear approximation to f(z) = zIn(z?) at a = 1. Use your answer to approximate
f(1.2). You must give your answer as a decimal without using a calculator.
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/
Le) = £ (a) (x—a) + §()

1. Find a linear approximation for the function f(z) = sin(z) at a = J.
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4. Let f(z) =2 — 622 + 9z + 1
Find the following. If a requested quantity doesn’t exist, answer “DNE”.

a) The intervals where f(z) is increasing/decreasing. Identify which is which.

(a)

(b) The intervals where f(z) is concave up/down. Identify which is which.

(c) The x value(s) of the local maxima and local minima of f. Identify which is which.
)

(d

$90 = ’5);“- |Qyw+‘71b e qu-‘lxﬁ) { -S”(?c) 6x -j2 = 6(x-2)

The z value(s) of the inflection points of f.
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2. Let f(z) = 2* — 822 + 16.

Find the following.[f a requested quantity doesn’t exist, answer “DNE”.

(a) Find the intervals where f is increasing and decreasing

f = dy by = o (XP=¥) 29y (x+ Dx=2)

flnmo b x70, 2,2
¢ wq"""‘}" Wt'dd

PNy Ay A

Agnodly] B

(—Q,O& U (7)00)

< \ ) &—L “"3 .
0
s k G ( )
()] () (D [-00,-2) v (0,2
f (e (+) () C*)
=)

‘.
(b) Find the intervals where f is concave up and concave down

fiy = taxt - 1 Concant P o,
o, 2 (5 )
F,’(K\ =0 W b / Jix )
|6 = IJ-X‘L
- T 16 ::-LI u‘/\w{ Q'OW o
?”(0\w X = =313 Yix
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._\\\\&<L\k N T
R =< t > . . \f,_;n. ) JI’:.-
J;" (H '% ) tl/ﬁt-\f) < £ (hngp) <
/ \ (¢) Find the numbers  where the are local maxima and minima
F(-bng) = )
‘ Lok o sk O loud min &F "2 L2

(d) Find the numbers & where the is a point of inflection
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3. Let f be a mystery function with domain (—oc,0) U (0, 00). Suppose also that

(z +2)(z — 2)*

fa)=%

(a) Find the intervals where f is increasing and decreasing.

=0 when X -2 o x=2/

;"0‘) DMNE O X=0 ; o'/\uu.a—‘"/‘-‘a-

F /7*\[@2 /74 7 oo, -2) (0,2) (259
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2= : %)l NG BN G R (-2,0)
) ‘ NI L
B S AT SO I

([ Born
/ -9'(‘\»'-\3'4 $i4~

{A‘%‘Lu ‘sts

(b) Find the numbers z where f has local maxima and minima.

- Loul Mo ok x= -2

Ne Lo min < | §(0) DoE
and
$ Qoton's drangg sigm o4 2
J

(c) Sketch a graph of f.
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2.3 Optimization

1. In optimization problems, it is important to verify that you have the correct answer.

(a) Find two positive numbers whose sum is 25 and whose product is as large as possible.

;ubgcd— o coaustraint

Moximiza profuct

F:= x ‘J" xry = 25
=) '\J_ = QAT =X
F-: X(?S’-K) - )
. MM 1M S R
Re) = 25 K =K 2 & /;‘;;" —e N
- A
- Chack 1o uuoh
= —
Fix) = a5-2ax \'=—(v il -
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Rl #s. Ee " £ - \/
e al Md - ai.
N as rolmct 7S MM.'M.’}-"Q wha, X 2
P 2o Whe x> =3 P as
e — G-& %> aT-3F = 25 ;
(b) Find two positive numbers whose sum is 25 and whose product is as small as possible.
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?(O) o-( s ( 21

ol S 4 whpenb b Rl ®YS s
+ oy $(¥) = A (25-F) = <

A (038 Produnchk (5 mimimiyed Whe~ 8
x30_ank 4= 35 $(a5) =0 (25-3%) =0
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4. Find two numbers z and y such that zy? = 54 and which minimizes F = 2% + 3.

Minimi g 9““‘8‘4 Yo Cov shranb
F= x"‘@ x4 =59
s ‘(
X2, pal ) ({.}/’-— 3
F&) = x |

i s /D

P

‘ Fi Peoe Wwas x=o

‘F'tx)zo When 2,:%

’ x’:??

F(x) \ /9
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/ o 3
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~

3
L

R
:
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:4':71134'2'
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5. You are building a rectangular garden. You are tired of your neighbors stealing your produce
and you have looked into several types of electric fence. The material for the side of the fence
near your house is $1 per foot. The other three sides will cost $2 per foot. If you have $100,
what is the maximum amount of area you can protect?

You must show all work, including verifying that area is maximized.

T T ead®
ki

P I ast =*1(y) +fa(xrxry)

Y+ Yx +dy
3,*‘(\:

£
o @adbion’  Cost=(00

00 = 31 +9x
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4. You want to turn part of your yard into a dog park. For zoning reasons, you want the park
to be exactly 100 ft2. Suppose that your house will form the west boundary of the yard, that
the fence for the north boundary will cost $3 per foot and that the other two sides will cost
$1 per foot. What are the dimensions of the yard with the cheapest surrounding fence?

You must show all work, including verifying that cost is minimized.

v #;/ﬂ_
e for Y
1

— x bi/p

. CoNSMATNT
/"‘—i,\.'/v\\}L easT 9"‘[”6:&)' e -

C: O+ L x+ 1_\}+4ﬂ

C= Yx +%

100
CLX\'- LIX + X
— S Ny A
/ e A
C'(x) = Y + Y.‘L s O c
—
c(xy ONE ‘Wb X0
C'llareo When
_ |00
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'_/)(1-.’00
1_ 25 100
= = — =20
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X= -3
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6. You are designing a rectangular display box with an open top. The box should have a volume
of 2 m3,,and the length of the base should equal twice the width of the base. The material
for the gase costs $5 per square meter, and the material for the sides Costs 910 per square
meter. Find the cost of the materials for the cheapest container.

You must show all work, including verifying that this cost is a minimum.

l minimine ok subjuk b onsteamtls)
/ ® U_QC_KM = 2
slj ama ¢ 5l oy

base
b (—t ~— A —— ~ k.Q.U' = A
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Cosk> lom ho) 45 | So
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Ua 2
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/
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6. You are designing a rectangular display box with an open top. The width of the base must
equal twice its length. The material for the base costs $6/in? and the material for the sides
costs $2/in?. What is the largest volume box that you can make for $1207?

pa <\ 7 —e

You must show all work, including verifying that volume is maximized.

|\
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/
2
Z
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¢ who wl e CONSTRAINT
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2 PN |L,Jl
b b Q " 4:\)-; ios?:omqr}

. i{2) = ={f2) ()



Exam II Review - Worksheet Math 1131 Class #31

Name: Section:

3. You are crossing a 2 mile wide river. Your camp is on the other side, 5 miles downstream.
You are hungry, and you want to get there as quickly as possible. If you can swim at 3 mi/hr
and hike at 5 mi/hr, where should you land to get there the fastest?

You must show all work, including verifying that time is minimized.
Mani i AV sutog' ot o C,QASM;'WL %
cm——— —— et
Uimiled  specd.
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3.4 Anti-Derivatives
1. Find the (general) anti-derivative of f(z) = sin(z) + 7 cos(z) + 2F sec?(z).
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2. Find the (general) anti-derivative of f(x) = MJrL
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3. Suppose f'(x) = 2?4+ 22z + 5 and that f(0) = 3. Find f(x).
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4. Suppose f'(z) = 1 + 2 + €” and that f(1) = 0. Find f().
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5. Suppose f"(x) = 122? — e, that f(0) = 1, and that f’(0) = 2. Find f(x).
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