Name: So LuT(ons
Section (circle one): FEsselstein Setyadi

FINAL ExaM
December 7, 2004

This is a closed book, closed notes exam. You are on your honor not to use outside
- sources while you are taking this exam. You are also on your honor not to talk
about this exam with another student until both you and the other student have
handed in your exams. Show all of your work, and clearly indicate your answer.
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1. (17 points) Hagrid is raising a litter of Blast-ended Skrewts that reproduce

according to the function
M) =M.

He begins with 2 Skrewts. Skrewts are known to reproduce at a rate of 2% a
weelc: _
(a) What is the formula, M (%), for the number of Skrewts that Hagrid will

have after ¢ weeks?

Mm:'z.u.oz)’c |

(b) Express M (t) as a function in base e.

13
20Lo) = 2e
Loz =%
Hn (o=}

t2alt.02)
MU= 2e

(c) At what rate is the Skrewt population increasing after 10 weeks? Give the

units.
elnll.02)

ML) 2 2alloLe

fola (L0 Z..)
M_‘(lo) :70.102) e



2. (18 points) Using éhoftcuts, find the derivatives of the following functions:

(a) f(z) = (arcsinz)(In z)

Vi x

(b) g(z) = co(x +1)

6%7:) = 7cos ng_x)(j-s in Ger))
- 2,-005 (_xH)S(nL"C-i-\\

(¢) h(z) =In(e®) + e + 2?0 + 4002

-
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3. (16 points) In this problem you will work out the formula, for £ (arcsin z). For
parts (a) and (b), circle your answer.

(a) sin{arcsing) = - -

@m il /1 — 22

| - 1
111, 5 1v. g
(b) cos(arcsing) = & )
| . s \ - T arcSinx
T @ 11 ? ¥ Stn@=x
111. 3 1V, oot
loxr

(Hint: You might find it useful to draw a triangle.)

(c¢) In part (a) you found the formula for sin(arcsin z). Take the derivative of
both sides of that formula with respect to . Use your answer in part (b) to
solve for -£ (arcsin ). For this part, assume no previous knowledge

of £ (arcsinz).
- S(n (arcs(cnc) =%
S
Cos(arcsinx) Iz Larcs i = |

\{I-x’- j:éfarc_Si/wcl = |
A (

I;—[arcsinvc:l > Toe




4. (22 points) Let f(z) = ¢*, g(z) = 2* + =, and h(z) = L.
(a) What is g(f(z))? |

U 9,

i (el rer = e

(b) Write k() = s as a composition of £, g and (or) .

1 .
Fhd « hilgle)

(c) What is f(f(g(=)))? R
FUEGLON = e ) 2 o

*

(d) What is £(f(9(2)))?

f&[{ﬁz ) = -3‘;:[ ext-w,] = (,Zx-+|.‘) ex

+ X



5. (8 points) In this problem you will find & formula for £(z%).
Let y = 2°.
"+ Apply the natural logarithm to both sides to obtain the formla™

Iny=zinz.

(a) Take the derivative with respect to z of both sides of ny=zlnz.

"}%"% = L x -[-?C[J;) > Rn x "rlr

(b) Now write % entirely in terms of x. Recall that we have a formula that
relates ¢ and z. '

'%:gtﬂnm 1)
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This portion of the exam is True/False and Multiple Choice. Circle your
answer. No partial credit will be given for incorrect answers.

- 6. {56 points) For"thisproblem let -

f(z) =
(a) What is the domain of f?

i. all real numbers
ii. all real numbers except 0
iii. all real numbers except 3
@ all real numbers except 3 and —3
v. none of these |
(b) Where is (are) the z-intercept(s) of f7
i. only at (0,0)
ii. only at (0, —3)
iii. only at (—3,0)
iv. only at (0,0) and at (—é, 0)
@ none of these
(c) Where is (are) the y-intercept(s) of f7
i. only at (0,0)
only at (0,—3%)
iii. only at (—z,0) .
iv. only at (0,0) and at (—3,0)

v. none of these



(d) Does f have any symmetry?

i. It is periodic.

(i)t is even. ESE E-x#:{ - ;5217_. L)
ii. It is odd. '
iv. It is even and periodic.
v. none of these
(e) Does f have any vertical asymptotes?
i.yes,onlyat z=3and z =0
ii. yes, only at = =‘3
yes, only at = = 3 and 9: =-3 ) ' '
iv. yes, only at z =0 |
V. none of'these
(f) Does f have any horizontal asymptotes?
1. yes, only at y = 3 and y = 0 \
ii. yes, only at y = 3 | 2_"_;‘0, ;;:_‘T = O
iii. yes, only at y =3 and y = —3 [erm ‘

@ ves, only at y =0

v. none of these



-fo) - -;:21_—7"

: —Z'x
(g) On what interval(s) is f increasing? 9( () = & q)
i. only on (—~o0,—3) and on (0, co)
ii. only on (—3,0) and on (0, 3) t

]
. -3 o o
only on (—oo, —3) and on (—3,0) .

iv. only on (—bo, —3) and on (0, 3)

_v. none of these

(h) Does f have any local maxima or local minima?

@Yes, it has a local maximum at z = 0.

ii. Yes, it has a local minimum at z = 0.

1

iii. Yes, it has a local maximum at 2 = 0 and local minima at 2 = —
and at z = —3.

o=

iv. It has no local maxima or local minima

v. none of these .

(i) On what interval(s) is f concave down?
- i only on (—oco,—3) and on (-3, 1)
ii. only on (—3,0) and on (0, 3) ()~ ~2(ocn9) — 2 () 2 ('-?:x)
(ntogdt
iii. only on (—oo, —3) and on (3, cc) 1)

~2%x=9Y) + B ="
@ only on (—3,3)

1
v. none of these f_vg_?ﬁ__
(x?-9)3
(8 x43 )

(x*-7)
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(j} Does f have any inflection points?
i. yes, only at.x =3

i, "yés, .OIi.ly at x = —% and'z = —

=11

iii. yes, only at z =0
@ no inflection points

oé~ @ none of these

10



7. (6 points) Suppose the function y = g(z) has the following properties:
(a) the domain of g is all real numbers except 2 = —2 and z = 2;
'(b) g is an even function; o - o
(c) g is decreasing on (—co,—2) and on (—2,0);
(d) g has no local maxima, but g does have a local minimum at £ = 0;

(e) g is increasing on (0,2) and on (2, c0); and

The graph of y = g(z) looks like (circle your answer):
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(e) none of these
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8. (12 points) If f' = g’ everywhere on their domains, what must always be true?
{a) " = g" everywhere on their domains. 11 False

(b) f = g everywhere on their domains. True

9. (18 points) If /> 0 on the interval (a,b) then it is always true that

(a) f must be increasing on (a, b). True
(b) f must be concave up on (a, b). @ Falge
(c) f must be positive on (a, b). True @

10. (27 points) Are the following identities true?
2 2

z—sin‘z =1 True @
(b) cos™!z = secx for every real number True

(a) cos

(©) £(f(9(2))) = F(9(=))d'(z) True D False
(d) £(£(2)9(2)) = F'(2)¢ (=) True
(e) lim,_,o 22 % — Yim, g COS . @ False
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Scratch work here.
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