Hour Exam #1

Math 3
October 16, 2013

Name (Print): S O\ 05‘-"0/\)5

Last First

On this, the first of the two Math 3 hour-long exams in Fall 2013, and on the exams that follow, I
will work individually, neither giving nor receiving help, guided by the Dartmouth Academic Honor
Principle.

Signature:

Section (circle):

10 (Daugherty) 11 (Daugherty) 12 (Diesel) 2 (Diesel)

Instructions: You are not allowed to use calculators, books, or notes of any kind. All of your
answers must be marked on the Scantron form provided or entered on the test, depending on the
problem. Take a moment now to print your name and section clearly on your Scantron form and on
page 1 of your exam booklet and sign the affirmation. You may write on the exam, but you will only
receive credit on Scantron (multiple-choice) problems for what you write on the Scantron form. At
the end of the exam, you must turn in both your Scantron form and your exam booklet. There are
15 multiple-choice problems worth 4 points each and 3 long-answer written problems worth a total
of 40 points.

Problem Points Score
M.C. 60
16 15
17 13
18 12
Total 100




1. An object moves horizontally on a number line with its position given by
h(t) = —t* + 4t + 5.

At what t is the acceleration of the object equal to zero?
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(a) ¢
(b) t
(c) t=—landt=5
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None of the above. W Tex0 /
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9. An object that is dropped near the surface of the Planet Doom will fall a distance of D(£) = 5t
meters in ¢ seconds. What is the average velocity of a falling object during the first 3 seconds
after it is dropped?

) 10 m/s
@15 m/s - D(.%\ "DlO\ . 5.31 - O
(c) 30 m/s 2 -0 .
(d) 45 m/s 3

(e) None of the above.



3. Let f(z) = tan?(z?). What is the derivative of f()?

(a) 2tan(2z) 2

@2 tan(z?) - sec?(z?) - 22 Q & 2' -\.Q“ ) (‘\“\V\ ()(7'3\
sec‘i(mzl)l- D ® 2:ran (X‘% ' SLL?. ()(13 v 2

None of the above.
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4. Find the derivative of y = logs(z? + 2%).
1 T ‘eé\" O. e &x ' 1\'\ L‘\-\
(a) i (2 + x2%1) \
(b) : Sl- ,~ X\ =
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(e) None of the above.
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5. Let f(x) = ((3; - 1))((3; :2)).

Which of the following accurately describes the graph of f(z)?
M It has a hole at z = 1. &3‘1“\?)@\‘-

) Tt has a horizontal asymptote at y = 2. Qven
(@It has a root at © = —2. holL it
(@ Tt has a vertical asymptote at & = —3. vo® ¥

None of the above.
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6. Consider f(z) = ”;%%8 Which of the following best describes this function?

(a) This function is equal to g(z) = z® + 2z + 4 for all real numbers z.

_ z3—8 T 7é 2
(b) This function has a continuous extension f(z) = 6’*“2 5
= 2,
~ 28 g9
(¢) This function has continuous extension f(z) = 2""—2 5
=2
_ 238 T % 2
@T his function has continuous extension f(z) = 1“32_2 5
r=12

(e) This function is not defined at = 2, but has no continuous extension.

(x*8) = (%=2D(x"*2x+4)
i
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7. If y = sec(z), what is J‘?
@ Ly — goc3(z) + sec(z) tan® z

(b) “’212’ = sec?(z) tan*(z)

t

(c) jmz = sec(z) tan(z)
(d) jmg = sec(z)

(e) None of the above.
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8. What is the derivative of f(z) = arctan(z)?

- 1

() fe) = Vi—a? 03 = oretan ()
e N 1

)@ -3 4
T\ 1 —

(C) f(q,)_- SeCZ(IL‘) -\-AV\ (‘3\ - ‘K

(d) f'(z) = arcsec?(z) d

(e) None of the above. l) IO\Y
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9. Suppose h(z) = f(g(x)) and you know the following values:

f(=4) =10, f(2) =6, g(1) =2, ¢(1) = —4.
Find h/(1).

(a) —40
—24

c) —8

(d) 6

(¢) ‘There is not enough information provided.
h = R'(a(x\\ : OA' CONN
o WOY= § '(1(.\\\3'(\\
=5'(2) . (-4)

2 (o (-9)

10. Suppose f(z) = 2*+ 1 and f(g(z)) =3 — 2. What is g(z)7
VZ—g ca\co\q\-& x -‘(K\ :
(b) 3—vz -1
() v3—z—1 . ~
(d) 4—/x X '1 >\

None of the above.
(e) 1 1¢ above (1 :\(—R——\_

So 3(x\= 3-‘(5; (am\\
) {(S-x\—\ = V2=

A\\-am-‘n‘MH : Ye=xe :(QMB" %z_‘_ \
so ‘3112-%; ond }" ;-7-"">< _



. = i 3 o d
11. If xy = 2* +y°, what is 327

1 2z 4 3y?
(a‘)%= h;y '1*'X7'=.2x *37"7!
])d_yﬁ 2x
(b de = — 312 < '( t)
dy 2z—vy & X=3 2 VY = _
dz ~ ©—3y? ‘1 7 7
dy 2z+3y°—y
D% So I 2%-y
(e) None of the above. ‘1 v 31 2

12. Where on the graph of y? = 22% — 16 is the tangent line vertical?
At the point (2,0). .
%At the point (0,2). wen ™ '1 . infon ¢ be. 7‘
(c) at the points (0,4) and (0, —4).
(d) Nowhere. ' 9.\1 1 ''a ¥
(e) None of the above.
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13. If f(z) = - differentiable at z = 07

Choose the best answer.

(a) Yes, because it is an odd function.

(b) Yes, because lim f(z) and lim f(z) both exist and are equal.
z—0+ z—0-
)

(c) No, because f(z) does not have a continuous extension at = 0.

No, because f(0) is not defined.. E vaw Jr\’“ut\ 3 ) b

(e) None of the above.

T ontnvova  Qxdwn
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14. Suppose f(z), g(z), and h(z) are differentiable at © = a.
Which of the following statements is not always true?

a) The product f(z) - g(z) - h(z) is differentiable at = = a.
b) lim A(z) = lim h(z).
T—a- z—at
() #(f(@) +g(@) +h(z)) = £f (@) + (@) + Fh(=).
@ f(q'; is differentiable at © = a. \g %(a\ - = I

9(z
(e) All of the above statements are always true.
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Nomne of the above.



Long answer questions

2
16. (15 pts) Let f(z) = —r

2

(a) State the limit definition of the derivative of f(z) = -=5.

I Liw = - —2"—‘\ A
§0N= oy Cxean)=2 RN vy

(b) Calculate the derivative of f(xz) using the limit definition of the derivative. Show all of
your work and explain your steps to receive any credit.
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(c) Use the derivative rules to calculate the derivative of f(z) to check your answer.
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17. (13 pts) Let f(z) = 5@,

(a) Calculate f'(m/4).

‘(VB' gm(\ %{smlx\

. o™ b Co% ()

s (Tl = Cc’.(,"rl'-tx ® R/'a.

, TR
o 3 ('“'Iq\ = ‘;:—.c. .

(b) Find the equation for the line tangent to y = e™®) at z = m/4.
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(c) Find all values of = on the interval [—2m, 27| where the tangent line to y = esn@@) s
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18. (12 pts) Let f(z) = =

3ax—2"

(a) Calculate f~1(z).

o _ Y-S

(=¥ o0 IR Rl

3<-pr-2x

1]

s 9 (3%-1) 2 2%~ 5

(b) What are the domain and range of f(x)?
Domaint Mt 3yx-2 40 = al) ot xad

("w; %\ v (";;W3
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— &\ ok xz'ly

(-"."53"(‘/3,“\

(c) Describe all vertical and horizontal asymptotes of f(z).
o
RL,‘\ R vert ac«.,mP
-2 , X

\)U"L'= x_,....a-

Wone 'S; (.)(\ = =

)t-)"‘ﬂ >r-5 Ll

»-

x
2 horiz  asymp @ \'1‘:%




