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NO CALCULATORS ALLOWED ON THIS PART SHOW ALL WORK IN THIS EXAM PACKAGE

PART II: LONG ANSWER. NO CALCULATORS. You must turn in Parts I and II, and the bubble sheet before
using your calculator. Parts I,II and the bubble sheet are due 20 min prior to the end of the exam period.

18. Let f(z) = 4In(z + 3). j. D
a. State the domain of f and the equation of its vertical asymptote. - )
L s
X 77> br [’?)/0‘3) 3

X=-3% verh el adym P%{e
b. Find the z and y intercepts for the graph of f.

-?
x=7 Y=o  hlnlesz)=o =" x=0 Y= 4n3. S
)H»} o~ ‘
Xig.2 2z { é
c. Sketch the graph of f; incorporate the results from a,b in your graph. -/{

d. Find the inverse function of f.

Y= dn(x+2) e =73

| ' l
X= 4 ﬁm(j“"b) =] X/ .
= (K) - e- 25 )5\8
-2’ :Zm(gﬂr"_?)) j ‘ﬁj J

I7. D

e. On a new coordinate system, graph both f and f~!; make sure to label at least one intercept and one asymptote
for 1.
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19. a) State the limit definition of the derivative.

fooy= pm £erm Lo
W= n

b) Use the definition of the derivative to show that & (2% + )

=4z +1,
i Q{xﬂn +(T1+h\ (254 %)
)
i\;M 2(+2xh+ h )*’)/h 2x” ‘/
h=> 0 h
™ 2&242{)(1’\-{:-2}‘3!1\"2”({ =lim h(4x+zh £1)
h—= o h h= o n

(A @’x +2h -t-l) = b+ |,

h=>0

20. State and prove ONE of the following: Option 1: Product rule for computing the derivative of f(z)g(z)
Option 2: The derivative of y = sinz is % = T

Note: You may benefit from looking up the results listed on page 14. R
Botisn | | O‘P"—“% o = oﬂ_
B?m 3@;;& = £ 409 +Lo9 a'bc)
i St lxth) = Sthx

Qe qimn) —fRa)
lim J

h
[ ,
h = [ S X b + Sin b cpx = Stnx
=2 =Lt "
[ L) Gleth) -Qx+h)q(x)+ﬁxrh)q1x) -Lmq_{_) h=o )
. Sinx {¢osh -1 . Sinh
-9 S s AV
h ,J & lim n o =
ki Lixen) ‘j(x-H\\ 301 4 L 992 (xth) =0 |

h=>o e

=20

= {ta4'1x) TETCYARI = (D coxn = Lhx

= Siax [mm——h-— + X li sin b

> h,
= e e, T2 60 &ﬁi:@" b Ul
h"’-” -0

Done_
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21. Consider the function f(:c) = Jx+ 8
a. Find the equation for the tangent line to y = f(z) at a = 0.

Ploy=Vg =2  Us @(x)-_tmg’)/%

= ’ ‘ ;
(xy= L (x¢8) > = L B =L
-F-) ?( k 5%?:;2’“)3%2' E
]
13:24"'1_5‘7() L(x)zZA-—T—L
b. Use your linear approximation from a. to estimate \5/-8~_22
r= 024 \{—‘(0.24-‘):__%‘&34

- v a
SV T . ,.?...j': . ket S 2—‘*02‘
U:Q'_* 5 * ﬂ Y o

c. Sketch the graph of f (mark the intercepts on the graph), and the graph of the tangent line from a.

‘T Lo
3%—’?33{{2)

e S

R

/‘5 g



k@% Page 10 of 14

Final Exam for SM121/131, 1330-1630, 15-DEC-2015
ALPHA _______

NAME:

YOU SHOULD TURN IN PARTS I, II, and the SCANTRON FORM PRIOR TO USING THE
CALCULATOR ON THIS PART Show details of your work and box your answers.

PART III: LONG ANSWER. Calculators allowed AFTER TURNING IN PARTS I, II and the SCANTRON FORM.
Parts I, II and the bubble sheet are due 20 min prior to the end of the exam period.

22. Consider the function f(z) = 22 + ;?%1—
a. Use the first derivative test to identify the intervals where f is increasing or decreasing. If you use the calculator

to assist your computations, make sure to show the relevant results. \ /b \) '
)fxz.fé)_ _a=~ }4 === 44 ‘P
_p (X) s O)( - 2 X(K'Z)CX“’Z A —_— -
(Xz'l‘ 1 )2- CX?-'H)Z' -2 o >
ol -~
2;<—<S°f) x#1=t§g 4;((“3\‘ 2 .f hau-caa-ing o
il
- X'+ 5 £ (-2,0) and (2,:0)
5 .”) =25 x=2%2 ,x=0 { (l)- "Z'/& _[ deertaming O
b. Find the z and y coordinates of the local minima and local maxima for f ’/ ) (O 5
local Mminima lotal v -o8m2)a \
¥=ea L29 x=o =25
b, =04 -C = 9

c. Use the formula for f to determine whether f is even, odd, or neither.

-f(")“: Px)z.\. -(%-—}Sc-)-;;-l—- = xz-r ,4! -F(sz)

? l‘S %‘Cn - L 3 o _C

d. Sketch f (incorporate your results from a,b,c into your sketch).

: A

4=

e. Find the most general antiderivative for f.

x4 & ......--— )ix = x:".{. 26 aretan x +C

x4

10
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23. a. Find (show all work) lim,_,, f(z), where NQ‘k N u&e Pf"'ﬁ cle
sinlz) g <2 l
. 1+cosz =1 gth G
o poE | Sinfax) - 2 ~2¢08
i) o<z <d, ] tain ¥ Stnx
| CGO s
; Sth(2x) o 2 to(ex 2 (I 2
bﬂf\i T 5o L‘l{t_ m——:-l- e "**-“[)-5-2,)‘ fio 2 c00%x =2,
XL nyY ol - e (N i
] S—
b. Find lim,_,o, 3633 ©2
L 30z+e s

1
Precales  limm € ——
- 2% 14 "-%—%1

2x [51- 36*)(] = 5 .
I

-

! 2x x S 5
: : 4 L (! £t ; 4

LH  lim leet3¢ sy ['H 202038 |, Beper)=
x5 to+2e% o PEVINR as i > T

24. A rocket R is launched vertically from a pad P on the ground located 3 miles from the ground radar station
S. Find the altitude and speed of the rocket at the moment when the rocket is 5 miles from the radar station, if the
angle between SR and the horizontal is increasing at a rate of 12 radians per hour.

et Y=y s e altitude s in miles
£ = tine, Whsus

.~

&= (1) ahglc FRSA ih redian s

2 ‘ m :vma“x_-'fmj ] 3 P
\j = 3 QM:JES Comsdant

)

-{-o_h 856): 2 b} %‘hh e f-{—)‘ j(‘é-‘J

5 ! Q-[-@ -~ El-':t Ue ¢(ne= -é:
cee’e At At 5
\ / . ' e ' '
it 12= -dj -6-!—\1 -~ 36_____“25':\100 Pﬂ"?‘, : =y
— gt at < \ [ hoer g4

i< 11 !,j.ag:gg ; RPN
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25. A rectangular storage container with an open top and a square base is to have a volume of 800 m3. Material
for the base costs $10 per square meter. Material for the sides costs $2 per square meter. Find the dimensions for
the cheapest such container.

et x= A Gl laa_ﬁ“}& o Yo base 1 Al
(1 metecs ) r’—v_,“
.g = -HD:_Q le}—é Qf -,Lﬁ{ L‘Ox ,{_VWLEk(S\) Cx___._j;‘
\j: x’za = Koo [ Consty ac i\t )

Q
Yo h= 22

Coct = lox™+ 2(4xh) = tox™+ ex h =

N )sz* b‘faix :uaxz_; L4oo x“q Want mn . X 7O
——-——w-—x . ——

s
| ; - b4o i
A | gox—6ge0x* o 2x= 22 '{‘ Ce).
ax |
%00 . .
met Syoo === = lo\E "_?.w >
X :-9_)?-0 : ' e\:lr].{D X209 w* ~» o0
- 525 =58 5Ly g\ e e
x= 475 hafec |

Do not write below this line.
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