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Marks

Short-Answer Questions. Questions 1 ~ 4 are short-answer questions. Put your answers in the
boxes provided. Simplify your answers as much as possible, and show your work. Each
question is worth 3 marks, but not all questions are of equal difficulty.

Answer i
X .
f[x;):: 23‘\"\1-(3:{*%(". [ St - @ + | ]
£U0)=0 qives 2(0) = [4C=p | sa C=

[9] 1. (a) Find a function S(z) that satisfies f'(z) = 2cosz ~ ¢* and S(0) = 0.

{b) Use a linear approximation to estimate (2.001)%. Write your answer in the form n/1000,

where 7 is an integer.
Answer
16032 h?
Lot @lew>L4J $o / 1000
4‘/‘;{,55 4%3. ﬂ\n }s'wwi'z*:av’-v‘m of Lixd at 2
soLle)s Sl e 702 (x - 2D
= 2ta 4% rx-2)

32 . lbo32
fo, (200 = 1 (zovo) = 14+ B = 1032

(¢) Ify= (sinz)¥™m find o

Answer Sinse

B_gh\xD ((C.osx,)l!\(ﬁi\hX)¢cssx>J
,r\ Y = (Sir\:t) \n(SH\ :c)

/

_\@_ = (Oos X >l lsiw JcB +Csy/x:) E? 045 A
Y

‘= 3 (((osyc)\v\(S,lnx) Y oeos xﬁ>

Continuved on page 3
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12] 2. (a) If f(z) = e®® find f/(x).

Answer 2
YD)
e('-;

20 1 es 3

Ry Choan Ruds,
/ R >?;
700y = 8™ s s Cens 1)

(b} Find the slope of the tangent line to the curve y + z cosy = cosx at the point (0,1).

Answer

w= COS ‘

D\‘Q’Q. w,r.“‘. 'i..«"'
B/qu o5 Y «l—;;(,(..s'm ED{g’) S

SQ'*'&:O/ \j:\' ’
Yy o4 g V40 = =5 D 5y = -cos )

(¢) Ify=sin"*(lnx), find dy/de. Note: Another notation for sin~! is aresin.

\/ -
/)ﬁ \l ) “'C\h.)t-)z

Answer

‘?D C}\Nf\ R\).Q,Q)
/w M ¢ -L

I oo =

(d) Let f{z) = g{2sinz}, where ¢ (V2) = /2. Find f/(n/4).
Answer

2.

'?/{3C§: 3/(2 SImE) + 2 eos x
3 Va) = g/( 2% %> PR S ‘2“

/

=g wd 2
malff?.B °\r2. = 2

Continued on page 4
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9] 8. (a) Suppose the tangent ine to the curve y = f(z) at & = 1 passes through the points (~2, 3)
and (0,5). Find f(1) and f{2).

Answer
The %v\r\c; e hwe  hag Seys 6, £CD= |
| E-% &
e, = 4
0‘?& O f ) i = 4 {f:) '

T b miw%W\ vefe Lol =0) or v = £ax

WJ 2

(b) Hdw—9< flz) <a®—4da47forz >0, find lin}; f(z).
frd

i}

Answer

Nbl& | i {ésm*\bw le - G =

W & - .
iede e (F-dxxTd=s -1t F= T
- PRI
4 i \ / en
; § ; \ y "Q’f:’:>"" .
P\Kr\u{f by e il Thesrsm 3&2& , e

{ey If f(1) = 3, f is continuous on the interval [1,4], and f{x) < -2 for 1 < 2 < 4, how
large can f(4) possibly be?

Answerﬂ

=3
Srver F e dlecadieble W (1, 4)Y) ol
m&xi\\w"\g LA C\ “"J bu He  Muoe Nolue

Heocem £ &~ n(é»(\) o DD dor sows

‘ A =\
¢ WA \ &Y Ommen ft)é%

‘ - (& -MD 6
LSS0 € @Yt od > LA

"“'j'h(’

Continued on page 5
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9] 4. ({a) Leta bea constant, and define

N Jatrae Haz gl
f{m)_{zmws a1

Find the value of ¢ for which [ is continuous everywhere.

Answer

g Benst "2
FOYy = i 4 = e

b . ) = Piwn (330 \va

LA ¥ |
N ) Lrad= loe (2a~%): Z-5 =)
Sl oy | |
"j:{; 6. = = L Wq‘\ 6\\ "ﬁb“‘\l"?\ﬁ‘ O-JLDW& r:f.f‘g,cé;c;b;oi ;
{~>> L L TG vy .

{b) Suppose f and g are continuous functions such that g(3} = 2 and 1{{% (zf(z)+ glz)) =1.

Find f(3).

Ansgwer l
= L 2
= A X foh)+ 9061 ) = ,ﬁ‘m};?(%;fm%,%;j(x/

»;@m}afw% 16)23£06)+2 = fo)=-X4

) Use Newton’s Method to find the second approximation =z to /2, starting with the

initial approximation x; = 1.

W

WM .//\W/C ’]’\ ~2 =0, %W} = b2

'LOl) é?r [ =
/ P — pa o
Vi f(’)) ! é,’ = [+ 7 S
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Full-Solution Problems. In questions 5-11, justify your answers and show all your work. If

a box is provided, write your final answer there. Unless otherwise indicated, simplification
of numerical answers is required in these questions.

(8] 5. A sample of the radioactive substance Rhodium-101 decayed to 12.5% of its original amount
alter 10 years,

{a) What percentage of the original amount is remaining after another 5 years?

Answer
100 (4 )72 T

Lot 3({;) 2 w&mm‘f\,\(\? S PUNE yars,

Wa et b = Ce & Vel m&\ww%\v\ﬁ (SN
WMP\SL ok a,ytfowa.f\‘\'\wt Mcqﬂ \j/c}): ¢ EO:C ts
C=100, y(10) = Iooe- = 12,5 e/OE:Eﬁ“

- _5. /QQ
SRR P S AN T,
Ou@'a-ﬁf OJ\C))T{’” 5 jQ,WS s 3 (\§> 160 e 8075 )h@)

\r\, %1
= 0 z g _ RAL 10

'ﬂm

St 2

(b) What is the half-life of Rhodium-1017 Remember to simplify your answer completely.

Answer

Le
3 Y ars

Sove 12,5 _ AN

. L

3 .
700 » W{J_S,B ) JO yeovs 18

[4 \\u\\\cv\i&s/ co ha = K& i -%2 Y 2ors.

Continued on page 7



Name: SO L VT QN‘S
Decernber 2012 Mathematics 100-180 Page 7 of 13 pages

[16] 6. Let f(z) = 22%/5 4 32=%/%. Note that the domain of f is the set of all nonzero real numbers;
for example, f{—1) = -2+ 3 = L.

(a) Determine the interval{s) where f(x) is increasing, and the interval(s) where f(z) is

decreasing.
- 25 g ;/5 2
& .
«?(X)Si éDL “,.""TS"% o 5(§’~“'|>.

We Yowe ; “9'*' lache O s u*&-\v\b\AM
,;f\ok\\/" n;"%'/5<an~tw 3;4.3)

1!\-\4—(‘\16-1\3 o N\omw 2 At CRAAD R ag VA A
AT 4.0 FOme
(b) Find the z-coordinates of the local maxima and local minima of f{z).
Froen ssve , Haca )uv&- ona lpcod s%%w
\Mo‘& NN NN TVIPY o X o= !, (Mg-\.o_ O s

ot v a e A-DMM, hanee s v\o\l‘ o 'ocd &-}-m,m’)

{¢) Determine the interval(s) where f{x) is concave up and concave dow, respectively. You
may wse: [7(i) = —(12/25)2~ /5 1 (42/25)a 12/ = (1/28)a 125 (122 4 42).

£7 =0 W 2x= 42 x=z Y2/ = 3y,

i - -’2»[
"('t'(})*_; (2g., for x <0, x 50
£ X) P sed X2 -12x »0 so £750)

(d) Find the z-coordinates of all inflection points of f(z).

Frowm ohove, Sina T contavidy M@

Py - :’“ Florr v on wWE \eetiem Pam’“\-
M ; M\a\ fowhave 2 \se,

parts {e) and (f) on next page...

Continued on page 8
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(e) Find all vertical asymptotes of the graph y = f(z).
. s =2/5
We Wave hw (o L7 >_
g - D
% =Y y Sx
\ S -
C@*\Q\ \ e {25 ,4.3%2’5):: .w)
e

H=>0"
Soe X2 O T a vasies) asxjm\o“\-e%,

(f) Sketch the graph of y = f(z), exhibiting all features in parts (a) ~ (e) and showing
the y-coordinates of any points you found in part (b) {you do not need to include the
y-coordinates of inflection points). Also, indicate the coordinates of all z-intercepts.

For He 2- iworanghfs), we noad

34 - -8
2:{, $—+ 3y s.‘:o 2 b (Z?L*B)a()/ﬁ
w = "3/2, A'\Sﬁ, f(1)s 2+3 =5, SQ)
|
TP
> are
lot enpny
—3/2 \ | ;r- o8l
2

Continued on page 9
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7.  Find the coordinates of the point 2, which lies on the curve y = V1 — 2?2, in the diagram
helow for which the area of the right triangle ABP is the maximum. Remember to justify
that your answer actually gives the mazimum area.

¥ Answer

! row O, r':;t?’) (Ji) '\gB

yo (' - )'.2)]4’2

- X

A= (-1, 0) 5

ARP Yo baw 1+x ) hemhd (705 wlere - léxe],

$o , Mo orea
Aed= 5 (140752
NN t(ﬁ;m s (e 25
2 {i=-x?
K020 38 2(en?) = gxlias)
(V- ) = € l+x)
We s conca) [+ simer we enly IA;Q%\ Srke g

Cr.(r"*\'coj\ ?C;NA'S ;) 30 }")C,-’-‘:' )C/ JC,""“';: &

Crnee A (=D)= O & ACD)=0 4 AR >0,

:c:éz %;;u Ha  wogimwen  tree . T
*‘QG\\M*UK Fém‘&’ P ("é_‘) '“3117 ):: (-L E.@

2 0 2 )

Continued on page 10
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18] 8. A light sits atop a post H meters high, and a person of height A, where H > h, walks along a

straight line away from the lamppost at a speed of v m/s. At what rate is the person’s shadow
lengthening?

T

H
| )
% B
PQ("MN\
Led s = dashonce o pArsen Levn Pos®, in
y = ﬁMﬁk &lﬂmhm/fmrﬂ

\Mo_mea\\f@-«\ Qﬁ—....ﬂr whaee £ 5 1§

Answer hvﬁ
H7-h /s

Ui ght

X T
B 3 3 ]“-N\r\ \Df" +T“\ O“\q\QSJ
) oy
YR

wh = x\r\"f\j\m
D W rd £

TR T N N Y (VI ,
H - W o ﬂ. PSS IS W

4y (-ny= h 9% L hw
dt

Continued on page 11
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[8] 9. Using the definition of the derivative, compute f'(x) if f(z) = V1 - 222. Also, specify the
domain of f'(x). No marks will be given for the use of differentiation rules, but you may use
them to check your answer.

$lx) = | Mxﬂ\hx»wy

h=>0
= Vi <\J | = 20y = Vi -2t JI*M**H -2
w0 A
\r“?.{x*k) 2
=z hen (lw?.(x.-»h)") —C"’b‘?’)f
NP0 (T2 [xep)® « o)

The aurnacate smaplifies 4o
() - 2™ 4y =2k ) - Cr-2x™2
- 4x\W-2h" = -W(4x2h)
C,._,\m\\wej o gives

P . A -1
-F (‘)L) - \\N\ _ lzﬁw* Loy -
A Y J\"Zhuh)z"r 1-2®

qux - 2

2 \"'2;{;"'*“}!\—»2%’-
The dpvhoqn & He so* ob xS Sa\d’i&‘fwﬂ\w?
2 . L.
_ S0 )L, JC < .
-2 20 2ot )

Continued on page 12
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(6] 10. Find a function f(z) such that f'(x) = % and such that the line z 4y = 0 is tangent to the
graph of y = f(z).

Answer | 4 3
4 oL e )

4
Lilx)= E‘:*C

The slope b xry =0 o—rg:w&.'\Sw\)oM\-
4/&}_; >r.3'-=--\ L &mm\/ to Hao Pooa i
b gy B (L FrC)
TLis rém{— lies  on y = -

- - =
o Lel= -(-0=], C"TF

. >c,4(+.§i
ij \C(i’)-- N 4

Continued on page 13
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[5] 11. Give a complete proof that for all z satisfying ~1 <o <1,

2

oscos(m}—(uil)gm

1
5 ) =21
Hint: A question on Taylor polynomials has not yet appeared on this exam.
Conca for D= ras * L) = s L7 iy
“F/” s oogmw ,  wR hea .gr(o)-:.}/ $tod= 0, £776) = -,
{m [6)= 1D oeron Yo aram de ovee Maelaur Fo\\jmmtdo

2
RY: ’T'B,[p)z | - % Clet -1 dx 2,

Then Roladx -P/L)*TRI;cﬁx o8 - - ([-—%a)
4 |
0 2%, Quws £ (edz s x ) ond -lex<l,
Ra(i’\): Cos Ci'q , wm "\&C.-""—\,
24
C oep | < %j O & eos ¢ < (Cas st Yook llikQ

,.%'é;‘?; )
lz 2

(o -3F Lor soma bet-wsn

The End



