Math 127

Final Exam Fall 09

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

1. Find the equation of the tangent line to the curve

L= X
) 2+ x
at the point (4,1)
L y—1=3x-4
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2. The graph of the equation y? + 3xy® — 7 = 0 passes through the point (2, 1). What is the slope
of the line tangent to the graph at that point?
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3. Use the 2 degree (Taylor) polynomial to approximate f{x) = log(1 + x) near the base point
x = 0 to estimate log(1.02). The estimated value is:

‘.—-':'-'.3-‘9:'".‘”9-."’.‘7@

4. Find
a.
b.
c.
d.

e
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i
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. Maximum 22, minimum 6.

. Maximum -3, minimum —12.
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the maximum and minimum of the function f{x) = x* — 12x + 6 on the interval 1 < x < 3.
Maximum 6, minimum —10. (: (= 3X 2 /2
Maximum 22, minimum —10. p/ D) x 2. _ Yoy X = 12

:‘: ; E e Sy e,

Maximum 22, minimum —3.
‘., . y 7 7;« ,
Maximum 6, minimum -3. o /7/ x = +z (3 7 The 1y ‘AV‘”{/.

Su. ("H[D@fv’é?/ M//?’Ti? 2 @”’4/ //&/;7//',
Maximum -3, minimum -10. /
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. Maximum —10, minimum —12. 717&,(), g re e /4, /jv cS ars

i. Maximum 6, minimum —12.

smallest of The 2 yumbes

j. Maximum 22, minimum —12.
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5. Find and classify the stationary points of the function f{x) = (x* + x + 1)e”.

a. There are no stationary points.

b. Local maximum at x = 1, local minimum atx = ¢
c. Local maximum atx = =2 and atx = e.

d. Local maximumatx = 0

e. Local minimum atx = 0

f. Local maximum at x

48T ocal minimum at x = -2, local minimum at x = —1

h. Local maximum atx = 1, local minimum atx = e~

oY

ri. ocal maximum at x = -2, local minimum at x = -1

j. Local maximum at x = e?, local minimum at x = 2

NI Ky (axiyrer = (XTpsrxrsde”
(x“4#3% +2)° + (2x+3)e” = L + 5

Wilict ¢x pos w he e

a. There is no maximum, no minimum
b.

There is no maximum, minimum = ¢

X ==/
6. Find the maximum and minimum values of the function

-1, local minimum at x = e

¢. There is no maximum, minimum = -3

d.

There is no maximum, minimum = 0
e. Maximum = 3, there is no minimum
ﬂ Maximum = 1, there is no minimum
g. Maximum = 1, minimum = 0
h.

Maximum = e3, minimum = e

i. Maximum = 0, minimum = —e

j. Maximum = e, minimum = 1
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7. Find the area beneath the curve y = 1 — x? and above the horizontal axis for x in the interval

-1 <x <1

a. 0
b. 1
E4/3
d 173
e. 3/4

3
-3/4
-2/3

5 Q-
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1 ” /

Areq = § 1-x5elx = >(753)w/

— |

S
S e 3)
= (%)%

j- The curve is below the axis.

8. Evaluate

a. 1+2e
b. 1-2¢
c. 2e—-1
d./1-2/%
e. 2-e/2

=t

I +e2
2+2/e
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9. Evaluate
|
j ¥2xt = 2)° dx
0

a. -1/4 in]‘ejr\afa Lf/ Ssubsii 7}{7(}4)7

b. -3 (/{ - 2)(‘1-—-2_'
L2l du - gx
d. -3/4 A X —
e 4 — 5 Lo (2x"-3) sxT X
e et fa
g. 4/3 | £
- U
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6 | - 6
Aus = ;IS/(ZXL/2L> /@ = O - ;m?(m&)
10. Evaluate —— .
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11. A company manufactures and sells x electric drills per month. The monthly cost and
price-demand equations are

C(x) = 5000 + 100x, p =200- 2, 0 <x < 500.

Find the production level, x, which will maximize the profit.

. — o x, h
T = @ % rc — OO0 /,_)
a. 50 Tycome = fw@«w?’/f/v v pric ?Y( =
. 100 - Z@()//‘(__— 2\5‘2
Wf“smb'} | =
L”““’ F,/w,(::’/ = Twcame — cos/,
”/"ﬂ—* (5000 ti00 .
e. 250 - 2pox - X o x)
f. 300 2
g. 350 = [vOoX A 7,
h. 400 ,,
‘ e 2N
i. 450 & ;/j}; (()m/{,/) = (0OU =
/OC
j o i Ly/ C [7’ s fé?’ 4 “) i X ey L{'&?

Gilves X T =10
J 2 % 7‘,/76) &/@0@;54 VV#M,,/ op Cerray

12. Determine whether the integral is divergent or convergent. If it is convergent evaluate it. i’j ({/&é’é“’@
J.] m dx
a. The integral does not converge.
b. 3'%/4 “ A X = L 5
o = (z Xxr/)
c. 32%/4 S («»»% /) - — z/
d. (3/4)*
e. (3/4)°"
f. 3/4153
g. 3/4°3
h. 313423
i 3/4%3
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13. Find the solution of the differential equation

I = e¥2
that has a graph which passes through the pf)/int (x,J)}/) = (0,1)
a. y=102+eY ,‘?.@Z..:C‘ix)’L
b. y=1/2-e¢) oX >
c. y=1/(1-2¢% Ay e)‘j/y — j}’ el
d. y=1/Q+e™) “}72
e. y=1/(1+e¥) jfd)_{ B gc_zxa/)( i
£,y = 1/(1 - e 2 ) = 2~ X

g. y=1Q2+e* - e)&iy;« c
[gy = 1/(2 - Y
i y= 1420y B X =0 wry = |
jy=11+er) Jlves C = —2

14. Supposing an interest rate of 6% compounded annually what is the present value (= discounted
present value = PDV) of a set of two payments of $1,000 each, one a year from now and the
second a year after that?

. $1754 o
° lS(P ]95//14’7@%7' s (oD
b. $1813 i’.» o
c. /51833
1 6{
d’ $1847 7 [_QQJ”
e. $1902 C/’ /7&) EN
f. $2103
g. $2138 ,' ) ‘\
h. 52184 Auswer ooo (o, + “"‘7”&.)
i e é /u é)é
i. $2217
j. $2274

— % 833,39
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15. How many years will it take an investment to double if it is invested at an interest rate of 7%
compounded continuously?

10285 o7
10 At = Alo)e

c. 9.982 . 7T

. 9.977 | | —
e. 9.962 2 A(0) = Alo) &

f. 9.954 S 07t
g. 9.921 < i

pose/  lege = c07€

i. 9.886 oo 2 o
r = 121= = 7, G502

j. 9.852 07/

16. If a bank pays 6% interest compounded quarterly (i.e. four times a year) what is the effective
yearly rate ( = effective rate = effective annual rate)?

T o

a. 6.02 Y
b. 6.04 (H“%é) :/.@057/34‘/"
c. 6.06
d. 6.08 = 6.13¢69 s
e. 6.10
£ 6.12
h. 6.16
i 6.18
j. 6.20
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17. Suppose you borrow $500,000 from a bank for a home mortgage at an interest rate of 15%
compounded annually and you plan to repay it with five equal annual payments starting with the
first payment a year from now. To do this your payments will each have to be $149,158. After
the first payment how much do you owe the bank?

. $419,232 . . =0 Do s
= [Sl Y ear ]tryref"éf/ - 5% oFs GU) oo
b. $421,295 (

= 75-—/ e O
c. $423.418 \
(32887 Joq pay (47 155 o
_ ; oo T2 Iwlerss
e. $426,985 5 ﬁ which 96 00O j&ag ’ 7
f. $427,010 S ee o briy
leavivg 79 15 uj
g. $428.932 J

e , S te bowé S0
7 ou owe T4e y
h siogs  Aown whel Y
: ‘ ' 500 00O
I $430218 )/cu owe T o9, 55
j. $431,673
18. If you receive a continuous income stream of f{f) = r?>e¢ %% starting now and continuing for two

years and if the interest rate is 6% compounded continuously, what is the present value ( = PDV
= present discounted value) of the interest stream?
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19. Evaluate

‘/ %
s \
b. 1 | |
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20. The sketch below is of the graph of a function y = f{x) with the point 4 = (a,fla)) marked.
Which of the following appear to be true?
a. Nfla)>0 —— cbove gxis v
(2)f(a)>0 — V?/})'r VP/I(’// ><—

G ff@>0 — pof be‘m/fﬁj‘ wp X

v A =(afla))

b. none
C. 1%
| d 2
e. 3
f. Tand2
g. land3
h. 2and3

i. all three



