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NAME
10-digit PUID #
RECITATION INSTRUCTOR
RECITATION TIME

LECTURER

SOLU TIONS

INSTRUCTIONS

1.

T

There are 10 different test pages (including this cover page). Make sure you have a
complete test.

Fill in the above items in print. Also write your name at the top of pages 2-10.

Do any necessary work for each problem on the space provided or on the back of
the pages of this test booklet. Circle your answers in this test booklet. No partial
credit will be given, but if you show your work on the test booklet, it may be used in
borderline cases.

No books, notes, calculators, or any electronic devices may be used on’this exam.

. Each problem is worth 8 points. The maximum possible score is 200 points.

. Using a #2 pencil, fill in each of the following items on your answer sheet:

(a) On the top left side, write your name (last name, first name), and fill in the little
circles.

(b) On the bottom left side, under SECTION NUMBER, put 0 in the first column
and then enter the 3-digit section number. For example, for section 016 write
0016, and fill in the little circles.

(c) On the bottom, under TEST/QUIZ NUMBER, write 01 and fill in the little
circles. ‘

(d) On the bottom, under STUDENT IDENTIFICATION NUMBER, write in your
10-digit PUID, and fill in the little circles.

(e) Using a #2 pencil, put your answers to questions 1~25 on your answer sheet by
filling in the circle of the letter of your response. Double check that you have filled
in the circles you intended. If more than one circle is filled in for any question,
your response will be considered incorrect. Use a #2 pencil.

After you have finished the exam, hand in your answer sheet and your test booklet to
your recitation instructor.
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1. The domain of f(z) = In(1 — |z|?) is A. (0, 00)
1 'lx}%*? 0 (~1,1)
K* <4 C. (=00, ~1)
-9 < X <4 D. (1,00)
E. (—o0,00)
v 4 .2
2. lim _________W = ,in wi  2Yh+zu .
-0 T %ﬂ‘?@ i,
0
A0 \giox '
E. Does not exist
5 R
~
3. lim 8-z _ _ oo
' z—1— (.’L‘ —_ 1)3‘— A 00
N B. 2
0 C. -2
® o

E. Does not exist
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3z —1

find the inverse function f~*(z).

4. 1f f(z) =

5+ 2’ N
- N S
J= 500 <=> A= (P A f N z) = ?f’”f
U .,9% -j% . r—
(j F%"E’"@" B. f_l(_’[,') _ 3 — T
5y -a»%z'é@’ﬂ’x -1, 51>+§:1:
“Nx = ~2y-4 g1 _1= x
(y-2) wj}?i C.£7 o) = e
A o= el
(= 20t ot
e E. f~(z) = +”{
{ "x Mﬁ?;fw
S —\—‘?

. z?+a? ifzr<a
5. Find the values of a for which the function f(z) = { X y is continuous
x — a, x> a
for all x.
f ) Cﬂnﬁ'nwug ?[,& ﬁié “”?ﬁ#@i, (Po}/vmmfu/

) A. 0 onl
Fov f le be conBvuoun ol ot gjm jC()‘) — {(&) y
B.0and 1
ﬁiYﬂ “g(?f,? ;'?ﬁ/?ﬁwx (;(1.},(%),3; 20?“ @0 and %
Qnm f{%} = iﬁm {2;( a) = a D. 1 only
e y .y E. 1 and %
bao  $0) enishs ei‘ 20 =T
X a[za 1) =0
0 -@ﬂ
a= Tz

6. Find an equation for the line tangent to the curve y = at the point where

1-—2z
z = 0. o)
_2
m@zﬂ (2- Z/?‘)Om 3 A2.’17——y+2::0
dex {.@ - 2] (_g o)
&) — Lzﬂg B dz—y+4=0
dx lx=0 - Cdr+y—4=0
Q- “%'"”” @/é’”’ @) @8x—y+4:0

x =4 +4 =0
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7. Which of the following is a horizontal asymptote of the curve y =

SR \J2x? 43
o e, VP
mo AL = liwm
: 5 e L D3 15y e A
Ly :«'g—\m S 3
"::)Ljnww e {2
A s g 2 5
“u

8. Suppose that F(z) = f(g(z)) and ¢(3) =1, ¢'(3)

and f'(1) = 5. Find F'(3).
Fey=f@)
Foo = 5@ 307
Fe)=f(22)a'®

= {719 (&)

5.2 =10
d sinz __
9. EE X = ’
Ao st o) £ Xy
ol % ax { )

— ’é—‘ Q@m ») feranx)
a ¥

_ (dm’*l(%”'ﬂ lf ) 0s) +leinx) f»«j

wd
_ Sinx \fﬁgﬁg)ézm% @F‘;‘ﬁ':;i j

23:2—}-3,?
5x—2

' D.12
E. 5

A xsin z—1
B. (Inz)zs®

C. (cosz)(Inz) + e

sin x

5 2%[(cos z) (In z) +

]

z

E. 5T cosz



MA 165 FINAL EXAM 01 Fall 2010 Name:

Page 5/10

10. A lighthouse is located on a small island 1 mile away from the nearest point P on a
straight shoreline and its light makes 3 revolutions per minute. How fast is the beam

of light moving along the shoreline when it is 3 miles from P?

B §

%- u é.;@%- = G
tle 4t

E;\ Find é& whem =2

L. ol

TanB ="K
48 o g
2ecH e = i

When %=3 ©  tan*e F A MSM% o
.. S}QQEQ;:_'% +4 wi

dx - @gn)= 60
& - a0¥em) =60

11. Using a linear approximation of f(z) =
to be

(o) flo + $@bc-0)  fo 7 nea oL
s =Nw =2 N
§on ‘:ﬁ% iirﬁ% {' ()= 32

4@@ ) A '1’“7%% '}(WLG:)/ ))—o\‘ % neord 16

15’.65 2 +-§£¢ 15,62 —1¢)
=2+ (-0.32) = 2-@001—»19?

4

T X/\ &Wx

12. I 1 t V= ™ AT
S [Ina)(ien o)1= O iy
00 0
L ;!/ A . O _ -
/Q) ﬁ’: = % L r‘rgm Stn %
= ) =
! (lw:e_; %}(%}
e ﬂ%ﬁv [ e ;%f:'«ﬂ
= - i = = e

@ 607 miles/min

B. 307 miles/min
. 60 miles/min

C
D. 30 miles/min
E

20
e miles/min

¢z at a = 16, we find the estimate of v/15.68

A 19
(B)1.99
C. 2.01
D. 2

E. 1.96
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13. The absolute maximum and absolute minimum values of the function
f(z) = —2% + 322 — 1 on the closed interval [—2, 3] are:

£ = ~3A HEN ) A. abs. max=3, abs. min=—16
%/ﬁ() =0 3 =3X 4l =0 B. abs. max=3, abs. min=—1
=3 (%~ 2) =0 @abs. max=19, abs. min=—1
=0 2 - D. abs. max=19, abs. min=—16
%("'«Zj = ("””‘@ 3.4 ~1 = gté} = E. abs. max=1, abs. min=—13
%{@) - 4 I A

%<z ——8 vz =1 =1

%(3) — =97 Y=t = =L =" "

14. Suppose that the first derivative of f(z) is
f'(z) = —(z+2)(z +1)%2°(z — 1)*

Then f(z) attains a

local minimum at z = —2 and local maximum at z =0
B. local minimum at £ = —1 and local maximum at z =1
C. local minimum at x = —2 and at z =0
D. local maximum at £ = —2 and at z =0

E. It cannot be determined from the first derivative only.

—— 0 T ) R —
§' e O rir Oy vi 0--=nC S
-2 -1 0 1

7 {

Lo witw, Qoc, may
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15. Suppose that the second derivative of f(z) is
f(z) = (e +2)(e+1)*(z - 1)*(z - 2)*

Then the number of inflection points of the graphs of y = f(z) is

E. It cannot be determined from the second derivative only

g& T 0 = --0 o DD T
b % ¥ ' A } .
~2 -1 4 2

1 (

2
16. Consider the ellipse ?4— + y? = 1 and rectangles inscribed in the ellipse (with corners

on the ellipse and sides parallel to the coordinate axes). Find the horizontal dimension
of the rectangle with largest area.

M T 3.’5,2‘ A é*:: l
e z T A 4
= %Ném'u)) B.

.,:?,\\L 6 2 BN C. 1

E. 442
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17. A particle moves in a straight line and has acceleration given by a(t) = 6t + 4. Its
initial velocity is v(0) = —6 and its initial position is s(0) = 9. Find its position
function s(t).

aft)=6t+4 A. s(t) = 3t* + 4t — 6
Q(t) =3 At ¥ - B. s(t) = 13 + 2t — 6t
tz0s —p = 0+ OA4C—r (== @ s(t) =13+ 2% — 6t +9

V(t)=at* 4t -6 D. s(t) = 6t — 9

St = Flret’ gt +D ,
tE0l 9 2040 -0 +D—D=Y
sft)=t ottt + 9

10 »
18./ 1z — 5|dz = j (%x}d”x + _{ (X“g)dj‘ A0
0
& B. 15
. ,,,,_;,x“ - @i—mb”ﬁ
— (5 > ©)
- — 25 50 50 — 29 2.5 E. 50
= 25 — 28 450 -50 QM“’F‘Q

!

- 50 - 25 =25

z A x A ln24 s
2
2.
= | & -2 +L)dx B.In?
) <
2 C.2In2
= %ﬁzm 2% %ﬁgfm%] D l
i)
2 =4 +Iw2 ~ (-L 2 40) @1n2~%

- —2 +4/méi+%
/wa?m - L
Ze



MA 165 FINAL EXAM 01 Fall 2010 Name: Page 9/10

N4
0 J \ 4
20. f-z— L dt = — % 5 Wﬂ(%’ﬂjﬁj
de /, 1+12 dyx 141 _
1+ z2
Pl B. !
/s ‘ C.tan" 1z
g{;Fuwzg. ﬂ?éﬁ%ﬁ wﬁmﬁ D. —tan-1 z
2x
B, ——
(14 22)2
cosf
21. ey df = A. cotfcscO+C
sin
B.In|sinf|+ C
= gwm coehdp = —csc® +C |sinf]
C.In|sinf + cos6|+ C
—cscf+C
E.csc0+C
1 T 4
e L5 U I
29 1_1’12 dr = \L(i.,la\ T e = 2. A0
x ‘ 2 0
1 [3) 1
du— L A C. 1
nz L — U0 D. g-
e & = Y
E. 2

23. A culture of a single cell creature Amoeba is found to triple its population in three
weeks. Its relative growth rate k (in number/week) is

P(t) = Plo) €° - In3
=3 3pp)= - Fo) e B.%
3=e" .
Rz = ;; 3 C 3
=T D.
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24. Find an equation of the hyperbola with foci (0, £4) and asymptotes y = +3z

\))
©(0,4) 2. 2
Ko
a* o
. _+ 4.
e s R
C= 4
: a. 3 m;(i‘»b
r{o)«c() " .«5;5 -
sz Z’kb
4% = éb)'tn%v%
1§ = 10b
b2 16 g
a’= 9K =9 i =
% 2
J S =1
79 3
g 5
%‘ﬂ _ iﬂz -
72 B

25. Find the center of the ellipse 3z% + y% — 12z + 2y + 10 = 0.

BA—12 % 2y =10
(X = 4% +4) {472y 1) = -0 12 4
Bx-2) 4 [yr) =B

b-2)" (4D g

2,

omber (2,-9)

P>

S

Q

[S10Ne o)

S5z 3y' _
72 8
2 2
Yy xr
AN
70 6
2 2
Y x
- =1
0 36
Sy* sz .
72 8
W sat
76 10
A. (-1,2)
B. (1,-2)
© (2,-1)
D. (3,1)
E. (-3,1)



