Math 127

Exam 2 Fall °09

This exam has 20 question; indicate your answers on the answer card.

1. Use the method of linear approximation with the function f{x) = J/x and base point 100 to
estimate /99 . The estimate is

2 o

e.
f.

h.
i

i

a. 9.93333
b.

9. 94444
9. 94555
9. 94666
9. 94678
9, 94987

8.96
9.97
0.98

Qo) w P(a) + P)(a.){x—a)
J J +.L (79 -100
992  w Jlog oy )

- = G o~ 8
= v 4—5_’1'0( ’) /

= 7,75

2. Compute the differential d(8x* + 1)

a,
b.
c. (8x*+Dekx
d. (8x*+1)
e,
9. 32x+ Ddx
h.
i.

j

8xtdx

8x*

3253

3I2x3 41
8x* + dx
0

dbe) = 01 ol x
Ad(sxtie)) = 22 %% oy



Math 127 Exam 2 Fall *09

3. What is the quadratic (i.e. 2" degree) approximation to the function f{x) = x?? at the base point

x=17
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1+
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1+
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2(x—1) (=D
T —-1)

Loy | +Z(x-/) - L(x-n%

/3 2.{?

_1 (ﬂ'—-f)+l~“" ’)I

i

(x-1)*

?(x— 1)’

4. What is the numerical value of the estimate of exp( 1) = e’! that you obtain by using the second
degree Taylor polynomial estimate for f{x) = e” at the base pointx = 07

a. 1,11111 .
b. 1.109090 R x*
c. 1.11 =
d 1.15 8" o |+ -’r-'_,":’__f_
['e. 1.105 ] 2
f. 1.05

g. 0.995 = Ll + .o05
h. .95

[. .05555

Jo 1
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5. For the function fx) = 17x4 compute the elasticity El, f{x).

a 0

b. 1 . o '
c. 1x E/?( ip{“ﬂ') = if??() L =?()

e/ B EEY 27

e. 4/x - 2> y
f. 17 re
g.. 68

h. 68x3 = L‘/

i 17x¢

j. It has no elasticity.

6. Suppose D(P) is the demand fimction for a product as a function of price. Suppose that the price
elasticity of demand, Elp D(P) is —. 5 Approximately what percentage change in demand would
you expect if the price were to increase by 2%7

Increase by 4% JARS .

Increase by 2% ‘11 t ‘
Increase by 1% Z Cb)j' O’GL%C{W/{{ MG%: CL]ﬁ IOVFCC)'X E/
Increase by . 5%

Decrease by 4% . = (Z- 7o /) ( maﬁ'://)

f. Decrease by 2%

-
a. Decrea_se by 1%..4

h. Decrease by .5%

g o T w

o

i. No change.

' J. Can’t make a reasonable estimate from the given information.
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Math 127

7. For what values of x is the finction

continuous?

Allx

Allx exceptx = 4
All x exceptx = 4 and x = —4
Allx >0

Allx > 0 except forx = 2

- = T @ .--ﬁr-t.n.v.m'

7

Allx > 0 except forx = 4
Allx > 2

Allx > 4

AI]x<4

Nox
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Math 127 Exam 2 Fali *09

8. The graph of the function f{x) is shown. For which of the values x = -1,0,1,2,3,4,5,6 does it.
appear that the finction is NOT continuous?

TL’
(=]
(KN
S
(=3}

X
y =fx)
a. All of them,
b. None of them {DW{Y Fo pfﬁcES j’r"’/}f (s no]
c. x=0,1 '
| d.x=23 / a4 curve
e x=45
f. x=-1,6
g. x=3,5
h. x=1
L x=2
Jox=3
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9. Suppose you use Newton’s method to estimate /3 by estimating a solution of the equation
Jx) = x* = 3 using the starting estimate xo = 1. What is your second revised estimate, x27

_ o)

a. o ?( ”72‘! -~ ﬁ;f)
b. 1 p’ [-?(t})
c. 2 2
- e Ay —3
d. J/3 Ko —_
e. 1.732 27X,
f. 1.5 - — R
g. 1.66666 2 :
i o o ;"J) ) “"3 — . — .-l.
R SR, T2~ L = Z g
j. 1.888 - ) | ?’ -
.
10. Evaluate W
(e -5)
a 0
>t n large A
‘ - AE I
c. 2 - f -
LY Ver ‘1‘~Q,'r“ c os1TIve
a3 <1 ), terg 4
e. 1/3 _i/!f 3 M0 -
f. 1/2
g. -1/3
h. —-1/2

i. Cannot .be determined.

j. oo, that is, there is no ordinary limit but the expression becomes and remains larger than _
any bound. | | N
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11. Evaluate

E_H]l(l__f'fﬁ_"l
a 0 0
b. 1 17 =9 (ves =~
K 4 L g -
c. 2 !
-1
o, 13 2, 1= )"
T/ | = hiwm 3 _ g
Lg. 13 * 7 I
h, -2/3

i. Cannot be determined.

J. oo, that is, there is no ordinary limit but the expression becomes and remains larger than
any bound.

12. Evaluate

lim g2 — 1 4 2y
: -0 3x?
a. 0 8(3171\4 SETT!v;lj x T O G res @/C)
b. 1 '
c. 2 Cg{’—rer" L H -2 X
d. 3 = 1w .
. S 5§
e 2 ,
%ﬁ &;9{ .@Zf?"‘f’ 596?5#-?@/ ﬁaﬁ-‘igﬂ
. 1/ :
’ -3
h. -2/3 &

i. Cannot be determined.

j. oo, that is, there is no ordinary limit but the expression becomes and remains larger than
any bound.
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13. Find the maximum and minimum values of the finction

RO | ‘ .
j(}.)—2+x2. boT‘i‘_D"”? R q]v.ﬂ"yf
. . . .
a. The maximum value is 0, the minimum value is 1/2. 2
b. The maximum value is 1,the minimum value is 1/2. o bee cfion +5 =%
¢. The maximum value is 1/2, the minimum value is 0, L edion = Ve when "y &
d. There is no maximum value, there is no minimum value. ’______ﬂ
- 7
e. /The maximum value is 1/2, there is no minimum value,. 5 © !‘lﬂ ar = "3
» . 4 I3 . M
f. “There is no maximum value, the minimum value is —1. b @-;-'? 6w 3 ets

g. There is no maximum value, the minimum value is 0., . e o 1 y | o fg & £

h. The maximum value is 2, there is no minimum. R . .
prﬁ! t‘.‘?;r’ﬁim' Qv }p,;w&wfg {,fo_,.x &

\ N
o ecrd , bul
dr mc¥Re o

14. Find the maximum and minimum values of the function f{x) = Jx -3 +100, x > 3.

i. The maximum value is 1, there is no minimum value,

J. The maximum value is 1, the minimum value is 1/2. 3
_;.—" f
0wy efirine

There is no maximum, there is no minimum. P(&() =jée gowr‘f‘/ﬂwﬁ ‘?: aQ

a,

b. There is no maximum, the minimum is 0. 4”!11 P (3) =la o

¢. The maximum is 100, there is no minimum. o !ﬂl oo = “,?7\
d. The maximum is 0, the minimum is -3.

,{i‘zrhere is no maximum, the minimum is 100. ma k. ;?
f. The maximum is 100, the minimum is 0. ! (,}) - |0aQ * J;:‘:;
g. The maximum is 457 ,the minimum is 0. v m @ce‘ﬁ
h. The maximum is 100, the minimum is /97 .

arbutvartly  large

i. The maximum is 100, the minimum is 100,

j. Theere is no maximum, the minimum is 4/97.
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15. Find the maximum value of the function

Lo 120

a. 0

b. 1 i) Cﬁ L{) 1- - - (2 f_)

-2 " (£2+H y2

d 3

e 4 - e — &

f. 1/2 (?f-"'g»q)m

9. 13 Oy F}f y{eres ’rt,/f v T r::,c’: fm ﬁ,&{ {{"‘ﬁéﬁjf
@ - épos; T < ‘22: E
i. 3/4 i = neg t_ 2

j. There is no maximum | oos

16. The cost of producing @ units of a commodity is
. C(Q) = 0% +50 + 16.
Find the value of O which minimizes A(Q) = C(0)/Q, the average cost per unit.

(9) = el9) 9y 9 £

r@, 5 :
&

d. 2 = G+ o+ 21

e 1 | : G”

F ! - N e one
£ A {§} =\ - _l’;r_;é_;. A =0 Lo @,,, f‘iwe}‘
h. 3/2 g;;’ff@u‘“"&?{ o AP
. ave wfersslas oy
j. There is no such value, 9‘) 7 o

S0 & =y Y Cv*e»?ef; et

" P The vajye of § oD p



Math 127 Exam 2 Fall *09

17, Find the maximum and minimuwm values of the convex function SN S,
flix) =x+e™~

a. No maximum, no minimum.

b. No maximum, minimum valune 0.

c. maximum, minimum value 1. W t’ v w aa<y
~ wh? g

o

¥ & 7 1
0 maximum, minimum value e. will hewe wiv at & Co7. ¥,
e. Maximum value 0, no minimum, R £ Mepe ¢ o ?
f. Maximum value 1, no minimum. , -
3! - o S
g. Maximum value 1 + 1/e, no minimum. - [- & N
. ) v > % ke S’D ’ oz
h. Maximum value 1 -+ 1/e, minimum value 0. ??l P 8l aei Lt D ?
i. Maximum value e, minimum value 1. | VL j’ e ¥ w1
. N e - Q — ! .
j. Maximum value e, minimum value 0. @ (’LD = 0ke =1 (s f‘}”
W 2t

18. A firm produces O = 2/ units of a commodity when L units of labor are employed. If the
price obtained per unit is $160 and the price per unit of labor is $40, what value of L maximizes

profits? | ) , # A . | 3
wr T = priceogars )Ty Labee vale) (g,
b. 4 ,
&0 = |40 -z Ju —Ho Ll
d 8 ot
e. 0 [/ = 320 — o )
f 12 2 VL
14 't
i ( 279 v g 2.6 - ! __,.}nm, <%, d;} é"’f i'f“"‘
. 16 e Lol
-*-':"‘"1"; 2 &, (2 i &
i
J. 20 £ eoem e @
5() 0’*‘?“& g'i_q ‘gi 9 f g_? ot Wb 4 X
z P
57‘“?& P wha M‘f?“mg v =
v
Vi =Y
T 7 4
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sueled

19. What conclusion can you draw about a function f{x) if you know it has the following three
properties?

f(x) <0forallx < 3
f(3)=0 ‘

f(x) >0foralix >3
’—\ ‘3

a. The function has no maximum and no minimum,
b. The function has a maximum at x = 3 and no minimum

{ﬁ'ﬁ& function has a minimum at x = 3 and no maximum,
d. The function has a maximum at x = 3, there is not enough information to tell if it has a
e. The function has a minimum at x = 3, there is not enough information to tell if the
function has a maximumn.
f. There is not enough information to kmow if the function has a maximum or if it has a
mimimum.
20. Evaluate

H x242x-1
2yt —2x+1

a. 1 | Loy
b. 3 f"i?“ﬂ}%'uj; olirect gubslulian §roes i__ﬂi_m — 7

c. 5 b
T;j
Lo gﬂ#

f. 0 .

| W o guguead s
g -1 —
h.

nol  wpproprale o w li gree

There is 1o limit.
i. Cannot be determined.

j. o, that is, there is no ordinary limit but the expression becomes and remains larger than
any bound
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