Math 121 Sample Final Exam 2

Question 1 [12 points]: Evaluate the following limits, if they exist. If a limit does not exist
because it is koo, state which it is and include an explanation of your reasoning. You may use the

fact that lim ST,

z

(a) lim ———~—$2+3$~10 = L M(V"Z) — ____’-? -
s—-5 22 4 8z - 15 YD =y (M(X"“?) - -2

(b) 1111'51)41—_-9___L;_7 . 4+I%+ 3 = |t |G _—(X'f'?')
H+ JKtF X2 9 (ﬁ—?’-)(q-fjm)
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x2T (=T 4+ K+ F)

{

Srn(ax) |

(d) lim

m—>2‘$2,—'£17—2

- -4
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x> (x=2)(xn) E

%o- -—)3"
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%
. tan(2z) + 3z v Scn (2"-) 3x =
(e) al:lﬂ% sin(2z) = ;M ( eos (ax) * e
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5;";«\,(12() -~ 2x
- sin(zx) | L 3x
= 23 o 2x eoS (Ax) AX
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Question 2 [8 points]: Consider the function f(z) = 2% — 22* — 1.

(a) Find an equation of the tangent line to the graph of f (z) at £ = —2.
_ 3 2 e 3 2
F(x) = XT=2%'o s L (2) = €2)-2(2) 5 = -3

| — r
g (X)" 3)67'-‘-(')(, 5 ;(—-:2,)-‘— 3(—02“)2-7(’—2):‘ 2C

o | 43— (=¥)= 2o (x- (.l))

ﬁ_+l?—= 1o(x+,{D
2~ ﬁ‘-‘- 20 x + 23}

(b) Find the z-value(s) where the tangent line to the graph of f(z) is parallel to the line y = 4z 2.
i
Solue ;? (x) = Y
2
3x ~dx =4
3y -4x -4 =0
L -
3x ~ bx+ AX "4 =0
3 x (X -2) *+2(x-2)=0
(3x+2)(x-2) =0

v+ 2 =0 , A -2 =0

-~ -
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Question 3 [15 points|: Differentiate the following functions (you do not have to simplify your
answers):

(a) y=4In(3z* - 52?%)

b= “ . !z.xg—\ow)
’b& gx‘f_s,xz. ( .
(b) yz:cfi_sifm:
.gl = (—xz+s;v\ 'x)(@x—,) - (e,x__)c) (2 > +C.oj;>¢)

<7< “t ‘St'ux) =

(c) y=>5%secx

4}: : (_S-"{Hase(x_ + 5.’)( (S‘-&C%TMX)

-2
(d) y=(5m3—$—72)6°°” -— (S——xthb'x )660575

46{’-- (rsx*+ l‘-»‘x’j) e ¥ 4 (f-;e3- :i"x') ewsx(-s,'ux)

(e) y=tan(y/z® —logsz)
~i
4 f‘ff(ﬂg*‘ozts’?)"i(x3-\oas-><) - (34 - )

x s
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3

Question 4 [5 points]: Use the definition of the derivative to find f'(x) for f(z) = 2

score of 0 will be given if f(x) is found using the differentiation rules.)

\ | o
e Fx+L) - fix)
$x)= Loye —

(A

_ (B ] 3 -
h=>0 A+ +3 X+

= L":; — [%*',:H‘A/fﬁk;a:—l'
b
(x+h+%) ( X+ F)

— LE?M | ‘ —3}(
7O A (X +h+3) (x+7)

—3

(x+3)*

[
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Question 5 [10 points]:

by
(a) Use implicit differentiation to ﬁnd ~— for eV = 4g? — Cosy .

[e’*’ =2 @’x W;’]

X

< g'[ylﬂ-,lx;v}’] = ¥x +5‘1'~3.g’
" ' s

_g"p_e 31“27(36 ‘33’= Yx + S:w'a-‘}’

7031— ~ 2-
l [ ]
VA’ [27(36 ..5..,\,3] = $x- gze J
2
X
’lgi - ?X" 918 g’
2-7(3 e %3 — st vua'
(b) Use logarithmic differentiation to find %y for y = sin® z
dz 7(x?—4e+1)
. to
g ':)_'Xz"'"fx-t-l
- 2
|vu.a = lo lw(Slk)‘) - (X"’fx-f-l) lwq_

- IO .wsx _C)?C"L/)lhq‘

s /
8’ 3 SinX

. I T lo cosx _ (ax-4)(.?
e qé’ .:?_')c'-'—-‘/x'f'l sfuy

——),

/ o -4
=4 % = ;Xz'—‘/‘x-l-l [“O@tx“""(}zx )]
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Question 6 [10 points]:
(a) Find the general antiderivative for each of the following functions:

(i) flz)=—sec®z —dsinz +7¢*

@c)=— tany + Hcosx +1cx+a

\ -5
328 — Az + 28 q
2

@ )= = 2x"- 4 (%) 42X

_ L
Feox) = 3____{&5.. -L//n/'x/—i- 2z X ’ + C
s —#)

4
xédd%/n/'x} — 5 x "tC

{1
“AUfw

(b) Find the function g(¢) such that ¢'(t) = 5t* + 9¢2 and g(-1) =7 .

5
q) = =t , at’, ¢
= 3

(!

]

LS +34°4C

9,(:‘!):-7" ‘% F = (-}_)r+3(—|) 3 +(
3==-/-3+C
c =

g (3@) = £7+3¢° 4
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Question 7 [10 points|: The graph of f'(z} is shown below (note this is the graph of f/(z), not

f(=)):

"

y = f'(x)

(a) On what interval(s) is f decreasing?

$'x) <0 = £ ecreas:
"N
Fo (==3b) U (p.o)

(b) At what z-value(s) does f(x) have local minima?
j\'i O‘/\Q«-«-ﬂa«v\«ﬁ '?"’9‘”» V\Q.aocti'uﬂ 4o ‘305’?"’3“0{ = local wavn .
co X = '.b 3 X =0

(c}) On what interval(s) is the graph of f(x) concave up?

:(;\ ‘twc,\repdtlhﬂ % :F'“ >0 = 30 Conca e W(J
5 (= oo, c) v ( %)r) . (S)—l:)

(d) At what z-value(s) does the graph of f(z) have inflection points?
1

£ O(I\Q/V\.al: Ao wcreasie o Aeiveans) (v vice TN
= fw-F%f.d:gm Pc'.vd' 9 “g )

o 7(':(—)%:'%)%"‘") ')<=3

(e) At what z-value(s) does f"(zx) not exist?

X=v, A=t
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mation listed below. Sketch the graph of y = f(z).
e The domain of f{z) is (—o0,2), (2, 00).

e f(z) has the following function values:

z [—6]-8[-1[0[3[5] 9]
Jl@y =2 0 | 3 [56]0]2|=1

o lim f(z)=-3, lim f(z)=00 ./

. i%f(x) =—00

o f/(=6)=f(0)=f(8)=0 v

e f'(z) > 0 on (—6,0) and (2,5)v

* f(z) <0 on (—oo,—6), (0,2) and (5,00)
« (=) =) =0 v

e f"(z) >0 on (~o0, —1) and (9, co)

e f"(z) <0on (—1,2) and (2,9)

y‘ .

Question 8 [5 points]: You have completed the analysis of a function f(z) and found the infor-
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Question 9 [12 points]: The function f(z) = ;%5 has f'(z) = (m2+1)2 and f/(z) = 2(“;(2"‘—:)33) .

(a) Find the intervals on which f(z) is increasing or decreasing.
L .
\ - 1= — = -
oo L =0 o %=

& *\

]

(b) Find the local maximum and minimum values of f(z).

f hes o locolminivmuinm 4 —.Zl ot x=-
¥ bo g a loceL e vaun ./6 3L. o X

(c) Find the intervals on which f(z) is concave up or concave down,

£l = 2"((:‘2‘)’?3) mo ot x=e,JE, - B
X *|

e o ey
2 O ©) @

n ; 2‘. —
£y = 2x(x*3) . — O + © o -+

éCL+I)3

:/\—_\E_vOr"\EU
x-r-\ o K

F(x) =

£ i5 concone “p onw (—-J“o)u()‘ oa)

(d) Find the inflection points of f(z). ~ ( ‘r) v ( ) E)

(“5, —_&?) , (O)o)) (J'?") %)
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Math 121

Question 10 [8 points]: A straight wire is 60 cm long: The wire is bent into the shape of an L,
where the bend forms a right angle. What is the shortest possible distance between the two ends

of the bent wire?

\(47
Lo-X )
X
2 2
2
Lx) = [% « (cox)"] ; 0l X < 6O

it

£ = A [ ot (bo-2)*] [ 2x +2(eo *) ) |

4x ~\20 -
)
2 Jx*+ (6o -x)*

Zx ~ 60

Vs (40 ) &

°JL\(><)= @) oX” A =30

°')~\(X) et exist 7 wo Suide A,

X120 =T%% (oo 2" |
o 6O |
20 Jaot + 301‘ = JoJz°

5 The  shovtfes7? 195551‘% yéc'ff%be ":5,
30J2" cm.

p- 10 of 13



Math 121 Sample Final Exam 2

Question 11 [10 points]: Two ships, the Erebus and the Terror, are sailing the high seas in
search of the Northwest Passage. At 6:00 am, the Erebus is 30 km north of the Terror. The Erebus
is sailing west at 8 km/hr and the Terror is sailing east at 12 km/hr. How fast is the distance

between the ships changing at 8:00 am?

[
<— .
2o
|\ —
¥ X
Chirds x| 4
olr D’('b 2N

£
Jf(q
Jo
LA
g - 20

;
"
L= Bo™ ]
A
d“Q = 'i[&? +L.«L_] L[zue(_""_

s
% =z [30’*#{0’—] - [aﬂm . zo]

o
FO _ jy Aem
50 h

(t
\

Jo DisTanmce ketween SL;PS IS (ncvesdsing b;t '6/&-5—4-‘
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Question 12 [10 points]: A cylindrical can with a bottom but no top is to be made from 3007
square meters of aluminum, Find the largest possible volume of such a can. (Note that the volume
of cylinder is V = 7r?h.)

\(.

V= Tovih
. S =

S

KGLXI’VVV\:ge \/;._PC‘V:LL\’
Sabjed o et =300

2.
TV +D~T\/\,\ = 2porc

R 300 =\
PSSy o's >
o Vs Wvl[_@_e:_‘f _ T .
| 2 "'!j'r(a’oo-y—)
! _
V(V“) — I..}'; [300-—\(1’ + ~;w)]
= "{_' [30_0 hgrlj

\

Y (\r) =0 = Jo0 ~ Srl =0
a'y \f_:t éﬁ? -— ‘0
3 )

T

S V- >o.

( \O
\/'(Y-):i—"[3w-3 v.:z.]: + o ~

V(v )-‘—f V‘C;pa-r"): A )ODOTC \4

- Tl _Qa«ﬁgd' possible  Voluwme 5

lo00 T v 2.
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Question 13 {5 points]: Consider the function f(z} = az®+bz?+c. Find the values of a, b and
c so that (—1,0) is & point on f(z) and so that f(z) has a point of inflection at (1,1).

fel)=0 > o +b+C =0 @
gy=l > atbrCc=1 O
L)) ‘ -
5‘(0"5‘0 = %[Baxl—k b ’)Cj =0
x=|
==> Gax*ib‘ =
X =
o +2b =0 @
CD‘@ o ~da. = —J
0 ~ J
) A = 2.
ULS;WB_ ® (g({-z) tlh =0
O
u.fa)\v?@a é—_—% +C = |
c = 1+% -1
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