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Multiple-choice: please write your selection in the boxes provided here. You do not need to
show any work. A correct answer is worth 1 point; an incorrect answer is worth 0 points.

Question | 1 P 3 4 5

- EEE

1. What is the slope of the line tangent to z® + 2y*z = 3 at (1,1)?
A0 Oiff. wrt X

B. } x4 Uy + 24 =0

C. 3 ; % B

D5 T « - ==

L 42=0 . .5
shpone o L
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2. Let f(z) = 2z° + 422 — 10. What is the the absolute maximum and absolute minimum
of f(z) on [—1,2]7

A. max 22, min —34

B. max -10, min — 13

@max 22, min -10
. max 22, min -8
E. There isn’t an absolute maximum or minimum on this interval.
fnd ort pro om £, 20°
£Ux)=lox* ¥ Bx =20
2 1 (6X+%) =0
A x>0, %= %
ot F ¢,y
Comflare.
£} 200 V) e tdion TS

N v c»zb& min
£02) = 2(1)*+U(2)10 = [btle-10=22 £ absS maX

3. Let f(z) = (z+7)3. Using a linear approximation of f(z) near a = 1, what is an estimate

for 957

A2 L{x) =€) (x) + )

4 ’lff L K o PO

. = 40x1) +4

@\Ione of the above. ey s 0(2/%/ S K=2 400 LLX).

50" LA ()= 2
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0 cosT— I

: 3 X + X coX 0
S | o B e ()

CosX + COpK — KSIX [(/HOPtWJ)

4. What is llm zsinz 9 (%)

t

D. - K - Co5K
E. oo \
4
£

5. Consider the graph of y = f(z) as shown:

=3
-3 /22 TN

Exactly one of the following statements is true. Which statement is true?

A. f'(z) >0 and f’(x) > 0 for all z € [0,2].
B. f'(z) > 0 and f"(z) < 0 for all z € [0, 2].
C. f(z) <0and f"(z) >0 for all z € [0,2].
D. f(z) <0and f"(z) <0 forall z € [0, 2].
one of the above statements are true.,
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Short-answer questions: In questions 6-7, you do not need to show any steps or simplify

your answers; a correct answer is worth full marks.

(1pts] 6. Find the general antiderivative of f(z) = sec*T + zt,

ﬁ/
F(x)= tanX + —}/%;’;7 +C

[pts] 7. Find f(e) if f'(z) = =2 and f(1) = 3,
PR =% X B OATE
Than 0= nlxl -5 +C
%;«Ga):w«\l\ *%*C
3 3=0-%2+CC~L

8. Find lix})l+(;1; — &), if it exists. If it does not exist, determine whether it is 0o, —o0, or
r—>

[2pts] neither. (For this question, please show your work.)

i (4 —25x) (00 )

Y R E T A ey

- P Sask) (B

- im [ LosX =X ‘HOp
A" Z'ZSMK*X’Q»X) (Ltipital’s)

when we (et X20° Wﬂ@d % where OL’FO) o i/t
iy efwur a2 oY —00 ( comntt be reather sa )

0 one -Sided Uimit). b
- sign’ when R m =

%0 58 () =
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Long-answer questions: in questions 9-10, you must show all relevant steps. A correct

[2pts] answer without any justification will not receive full marks.

9. Prove that & arctanz = 1 using implicit differentiation.

Let 4= ax ctanX ;. We womds %('
S tan, = X C'{<g <7Z)

We need tat\\—kyvmj o X. We know (;w«g:.x:

%VMQDS‘/L;/: sx (F=3
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[2pts] 10. A spherical water balloon is filled in such a way that its surface area is always increasing
at a rate of 20% of its current surface area per second. How quickly is its radius increasing
when its surface area is m cm2? The surface area of a sphere is given by A = 4nr?. Be
sure to include the correct units in your final answer.

Lot v be the ddisEmand S be tre swiae

@ arce 4] of e ealtepr

e aive Tl %2—-:0.&6

We want %)W@WOW\V%@WWJZE

1. dr
\/UVI‘EC R;%-%_

T fwd %Z we. Enow: el
Diff wrt S {'\93&
441205
24 gr
Then %: 'g'T“-'}‘O.(LS

when =T, wehare T= 41> =%
o i

:"—’-OQW;;Q'—'Z:—-’,%_ 29 QW\
g(z) 2.0s T B8 120 /S

- ot o all olovious) but we
now & drould be %2 00 )
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Sketching question: answer all preliminary questions, then sketch your graph on the next
page. Your sketch will be evaluated based on how well it reflects the information you
gather beforehand.

11. Let f(z) = 5252

z*~9
[1pts] a) Find all intercepts and vertical asymptotes of f.
Xt W-x2d =0
9 (x-D)(x+1)>@

X‘L/ v
\3-‘\&\': Oer—Z L
0*-9
o xo% (o Az

D (x+B)(x-3)=0

b) If f has a horizontal or slant asymptote, give the equation of the horizontal or slant
[1pts] asymptote.

£ has o HA because deg gf num =deg &) denom .

HA @ Y= Pl

=
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z2—z—2 )

(For your convenience: f(z) = #3%5=.

c) Give the intervals of increase and decrease of f, and give the z-values at which local
[2pts] maxima and local minima occur.
£Ux) = (ZX l)’,x /4) (K% -2)(2x)
LB S
. BA-xABRAQ ~ 242X X
e
. R (sl Formula:
(x*-9)* o2 1A 1= -9-4
-
£1{x) DNE@®@ X=%3 (VAs) ‘
+ -2
£1)=0 wnom X-Yx+9=D G
o 71’"2' \ﬁb_a
= 125
(© = 2+ alat.

(Xz’q)q— f {

ea-C

o8 "b@@ Hfo 3 7'41@
| @@ ) @

S0 «F ‘mmaza\mg 6V [’OO/ *’b)UL"r’)/'Z'?,SB)iUC?«?Z@) (,\3)
£ (um@ on (’7~7;\ﬂ15, 2)0(%, 7+2010)

%

Locall max @ k= 7-iD
local wwt (@ X= o




[2pts]
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e) Sketch your graph, making sure to label all asymptotes, intercepts, and the locations
of any maxima, minima, and points of inflection (you do not need to find the y-values

for such points). You may detach this page, but please remember to get it stapled
when you turn your test in.
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