4 points

4 points

4 points

4 points |
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1. For each of the functions f(z) given below, calculate the derivative f'(z).

z?2 1
@ f(z) =2’ + 5+~

@5(7+X ‘P/M)(

(b) f(z) =2’

2 -
3)(26'—)( ""ZX‘J&

(c) f(z) = arctan/4z +1
4 _ z
|+ (#rt0) (2%

-2x

in 2z)% + (cos 2z)? __'_ -

(sin 2z) 2x(c ) = = = &
e

(d) f(z) =

-2X

Px)= -2 ¢
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Name: I1d:

2. The derivative of a function f(z) is

f'(z) = 3(z+3)(z—7)

4 points (@) On what intervals is f(z) increasing?
T aers & —3,7
/ , - I CREHSIVG
[ [ =&
FEX3 7lg+>(‘+) X< =3, x>7
A ( peci | 1PTE
4 points (b) On what intervals is f(z) concave up?
_P {CX) = ;(Xz’.- ‘l[X FZ/)
P(x) = 3(2x-4)
PR x <t Po<o
XY Ve £ >o
4 points (c) If f(1) =10, what is f(z)?

SIVCE Px) = 3 —(2x~ L3,
CO)= X3 - bx - b3t C

= SO
o e £OFI0, S o=
we -0 = | M(Q...,(QB +C > 78

——
e



3 points

3 points

3 points

3 points

3 points

Name: Id:

3. Compute each of the limits below. If a limit does not exist, please distinguish between

+00, —00, and “no limiting behavior (DNE)”. Give some justification or show some
work for each of your answers.

(a) lim cos (57) = use Lﬂé{’l‘ﬂ‘rcs

z—=1+  Inz .@ )

= I [ M “ﬂ;_.sm('Té ’()
X21" 1y

= [im "X‘_Sm(/x>:
X1

0 imoe(2) = coslo

(©) lim [In(3+2) — In(z - 3) ]
I)&—ﬂ;w(lm g+x>> = l"\(’)

(d) 1im (143z)/* = [_ or 2
—— . —
S0 4L = llM [,,(l+3x) {;Zu 3_3_3/- - 3.

”t_ a]

@ i i+ 2r+1
€ a‘—lvgloo 3z4 -2z +1

X

( _
x> 3xt
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10 points| 4. Let

x — 2

P(x)=1+9(A1+x

50
) where A = (14 v2)2.

For x between 0 and 1, the function P(z) has an abso-
lute maximum value of 10. Your goal is to accurately
determine the value of z where this maximum occurs. Z - l

Write a number z in the box at right, with 0 < z < 1. T =

Your score on this problem will be equal to P(z) evaluated at that number, and
rounded down to an integer. Be very careful in your work: being off by even one tenth
can change your score from 10 to 1. Note also that the only “partial credit” assigned
will be determined by the number in the box, not by your work.

'Y= o, x®-x* 9 Ay -2 - (x=x3)
P= ?‘-..SO(A 1 +x ) (@ x()il)f(;) ¢ )l:

| 44 :
= l/ﬁ’D(A x(l')f’)) _ ,_) ©ONLY P eVALT Cllt“[“
i (i+%)! ({ “2x 15

— ’ MAX
62175@,5_‘)@:/‘) \Eil \Yi \ ’r@A

10 points| 5. Use Newton’s Method to find a solution of the equation

| )}-«»x--l
P +zr=1 N()():: X = 3x24)

starting with an initial guess z; = 0. Write the next two approximations given by
Newton’s method (that is, zo and z3).

If any of your z; include fractions with a denominator bigger than 8, you made an
error.

For ease of grading, write your answers here, with your work below:

\332= \ I3 = ;/Ll'
%=0 -=-:," = |

X._ = l___Hl-—l - 3
3 31 L{_
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6. The function f(z) is defined as

f(z) = {x2 sin <%) when z #0

0 when z =0

4 points (a) Show that f is continuous at x=0.

AoHew x*o0, FGy=x* Sm(/x)
AT )(~o MUST SHOW

[MP() #()/ i”;‘oP@ /M x“sun(x)
/ x f)

X790 Bu‘r x%< xsalx x>

4 pbints (b) Compute f'(0). (Hint: use the definition of the derivative) Ao D

_ 2
Do) < fm P PO 6 =l (-¥) - )((/:;«Y
g hSe b o soorEze

( LA MIT ISO
— //M Zém(') -0

W0 " : = //"" h s (i L;é
h>o ‘

4 points (c) Compute f'(z) when z # 0.

; |
IR F0= oy sin(L) wmcos ()

4 points (d) Is f'(z) a continuous function? Fully explain your answer.

No, 5(mvce //Mp@g .

Bor £Y0) =0,
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l6 points| 7. (a) Find all the critical numbers for the function

Sos

vl 3
v 3

f(z) = sin(2z) + cos(2x) -

and determine whether each is a relative minimum, relative maximum, or nei-
ther. You must justify your classification for full credit.

-{»\((x) = 2 aes(2x) — 2 s (2x) .
L6 O wHeN ()/os(zx) = sin(2x) . (%Q(S%)

THene ALE Tioo sczuilods :
2x =ly = x=%
Ox =73, = x= -3,

M) = —4sim(an) — 4 coslzx)
M) <o, so x=Ws 15 Re mmwe

e >0, So x="%% s R&mw,

4 points (b) Find the absolute maximum and minimum values of f(z) on the given interval.
4\(—%5 = Bn@Er) 4 cos€r) = —| Geapd 1S
() = Sn@)ten(F) < 03 %

R(T) = s () + cos(Uy) = U3

*’?% p \'fr/z
P(T) = sn(W+ cos(w) == b‘?{/‘/ 12‘\,

0>

MAX AT (%, \VZB
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8. Consider the curve given by y? = z? + 3z2.

5 points (a) Write the equation of the line tangent to this curve at the point (1, 2).
/ _. 2
23‘3 = 3% thx / TAVGEDT LINE (S

ClD 4y ’93‘*‘0 y=2 + L (x-1)
S |

\

3 points (b) Using the result from the previous part, estimate the value of the y-coordinate

when z = 1.1. _ ) 0
dor VSO TH E TAVGENT LIME ATy=(.| %o/

3—:2-&%(7'5) = 2*’%3 = %

(c) For what (z,y) is the tangent line to the curve horizontal?
THS (S wHeU 3’ =0 .

2 1+ (ox Bx(x+2)

rom (&) : )= SXTHex XA

x ) A Zy 25
TRoveLe AT (0,0)

WHEL xX=-2 3_3“2/ % (

HoR12z TAVGEWTS AT (.—-2)~7_\Y§—) AR D
éZ,"’ZS\g)

MAT 125 Final Exam Page 7 of 8 Dec 14, 2009




Name: Id:

10 points| 9. On a recent mission to the International Space Station, a water balloon was filled at a

constant rate of 128%. Because of the lack of gravity, the balloon remained a perfect

sphere the entire time.| At what rate was the radius of the balloon increasing! when
the radius was 4 cm?

BEGA A

LOADT d‘a‘lg e ;= Y,
~ dr
Osa%: 41((-2 ’C'{,E
wHev =i
> dv
% dr

T = At

'One or more of the following may be useful to you: The volume of a sphere of radius r is 373, and
its surface area is 4772, The weight of 1cm? of water is 1 gram. Heidemarie Stefanyshyn-Piper managed

to dodge the balloon when it was thrown at her, but lost her toolbag. Water balloons can be dangerous in
space— only trained professionals should use them.
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