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Math 10550, Final Exam Fall 2014: Instructor:
December 18, 2016

e The Honor Code is in effect for this examination, including keeping your answer
sheet under cover.

e No calculators are to be used.

e The exam lasts for two hours.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 14 pages of the test.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
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Multiple Choice

1.(6 pts.) Find the limit

2 —4x+3
lim .
r—3— T — 3
(a) 1 (b) oo (c) —o0 (d) 2 (e) -1
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(x//fw X->3"

2.(6 pts.) Find the limit
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3.(6 pts.) Find the equation of the tangent line to the curve y = /2x + 1 at z = 4.

Lt Y=3= 35(x-4)

2 8
(b) yzgiff—g
1 5
(e) y:§az+§
'Pt: (L},g)
Zx—:H : d,—gl
e
= Y = 3
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() y=zz+4
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=

4.(6 pts.) For what value of a is the function f glven by

( 2—x
9q t X=2 \ a T =2
continuous everywirere”
(a) a=1 \ 1o volue o€ a
(b) a=-1 maKes € conlinuov™
() a=2 ok =)
(d) a=0
(e) No value of @ makes f continuous everywhere
| 2 - % - X z-x
XLMZ {(\‘\ - *‘:2 1l - 3&*7— )L_\:; (x-2)(% -\)
R
N onk_ Lo €(x) = £(2)
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5.(6 pts.) Find f'(x) where .
(a) (sinz)(2x — i(%;xtlg()ios x)(2x — 3) A= Costxn = Sl‘—: o sin (o
(b) —(sinx)

4(2z — 3) V = (‘2x—3‘)z => 3\1 = 1(27“’332
(©) —(sinz)(2x —(2; __;)(4608 z)(2x — 3) C 4zw-2)
() —(sinx)(2x — 3)* — 4(cos x)(2z — 3)

(27 — 3)° £\ = vl wgy
(e) 4(sinz)(2z — 3) — (sinz)(2x — 3)* i
(22 — 3)4 w e

6.(6 pts.) Find the equation of the line tangent to the graph of z*y* + 3> = 2 at the

point (1,1).
4 9 1 3
4 1 4 4
(c) y:gzan— (d) y:—ga:Jrg
(e) Y=o+
3 2 Y ! 2 .. = —— _—L'X3
'—(xtj + 2xMyy o+ 3\73 -0 = Y4 = Zety + 3¢
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(a) — V2 (b) : 0 V2

4/1 4z 2/ 1+ x 1+ x
() ! (e) !

4/x\/1+ \/x 1+ x

8.(6 pts.) Find the linearization of the function f(x) = /x at a = 32 and use it to
approximate the number v/34. Which of the following gives the resulting approximation?

(a) g—é (b) % (c) ;—8 & i—(l) () 2
l\a(x] - /\32{X) - }0’/32)(7('32) T f(32)
£() = 432 = 2
A 7 T £'(32) = - = ’L
= gx 5 > st3E) O
| _ L g
> hn(3) = g (-3) v 2= 42 = O
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9.(6 pts.) Two cyclists are approaching a town, one cycling due east at 10 miles per hour
and the other cycling due south at 15 miles per hour. How fast is the distance between
the bicycles decreasing when the eastbound cyclist is 40 miles from the town and the
southbound cyclist is 30 miles from the town?

(a) 17 m. p.h. (b) 32 m.p.h. (¢) 15 m.p.h.
(d) 20 m.p.h. (e) 12 m.p.h.
/ . . | "/1
D X = — 10 mp | D = }[(x‘ﬂj‘) ({x;‘ +/Z§j"j\
/ / j 3 = -15 mp |
z S . ~l/2
» . ( “DJ‘e = (iéoo +<loo) (90(—103 + 30(- ls\\
D = Jx* Y :
l = —3850 - _ | 4
50
10.(6 pts.) Among all positive z values (for 0 < =z < ©0), find the value of x which
minimizes 5
y=flz)=a+_.
(a) =15 (b) x=+2
() z=1 (d) z=+3
(e)  No such value of x exists.
Ol
—i - / - _5__ & Qf\'t\.ca'k ’PO\"‘h a\b wx = O 5 lo'»at-« *x 70
a'x X ¢
d %
a%y
-d_;q, - é > D EO\' QJ‘L X 20 RQQCQ3 MO LA UA S
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11.(6 pts.) Let
]

0=yt
Which of the following statements is true about f(x)?

) f(x) has a local maximum at z = 1, and no local minima.
b)  There is a local minimum at x = —1 and a local maximum at x = 1

(
(
(¢)  f(x) has no critical points besides x = —1 and = = 1.
(d)  f(x) has no critical points.

(

e) There are local maxima at x = £1, and a local minimum at z = 0

CEAN (D) - (=) @D O
'( '\ = > X 2
P'(x e

‘ Criticak pts . X =

6 6 6 0O

(x* +1)(-1) —(-x) (2x) l

> X <O
( X2 4+ \1 ,]\
_ | _ Xz ‘) X > O , fl{o') bv.k’
\+7(1 Y\,Ob AJ\N@A ) |
K|L+:<-'L > %X <¢«0 sl Locad MM

12.(6 pts.) How many inflection points does the graph of f(x) = sin(x) — cos(x) have on
the interval [0, 7].

(a) 2 (b) 1 () 3 (d) 4 (e) 0

o = f“/x) = —3\}\(x’\+CO§’CX\

= sn(x) = coskx)
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13.(6 pts.) Find the limit
. sin(x?) A, s <) X

lim - | A —

r—07F X =30 L y
(a) O
b) —oc = O
(c) 1
(d) +oo
(

e) Does not exist and is not equal to oo

14.(6 pts.) Consider the picture shown below. You wish to fit a rectangle of maximal
area into the region bounded by the curve y = 10 —2? and the lines y = 0 and = = 0, such
that one corner of the rectangle is positioned at the point (0,0) and the opposite corner
touches the graph of the curve as shown. What are the dimensions of such a rectangle
of maximal area?

10t
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1
15.(6 pts.) The equation tan(z) — sin(2z) — 5= 0 has one solution between 0 and 1.

Find the result of one iteration of Newton’s Method applied to this equation with 0 as
the starting point. (i.e. find x5 using Newton’s method applied to the equation with
r1 — 0)

1 1 1 1
(2) 35 (b) =3 (c) -1 (d) 3 (e) —5
= X, - f(x.\ X2 = O - ﬁ(o.) _ (Eau\CO\ NG VZ\
-C'(X\\ f (O\ Se-ct(o\ -—ZCOS(OX
— (='%2.) I
| —Z 2

16.(6 pts.) Consider the following rational function:

(=1 +1)  _ rx - (xE4

f(w) = 2+r—2 —

_ . (2 - (x+2)
Which of the statements shown below is true?

a) x =1 1is a vertical asymptote of f.
b) y=x — 2 is a slant asymptote of f.

(
(
(¢) y=11is a horizontal asymptote of f
(d) y =2 is a horizontal asymptote of f
(

e) y=x+2is a slant asymptote of f.
5
X -2 ¥ X4z
X+2 [ye 4
~x*F 9y

- 2% +|
+ +
-2 -
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17.(6 pts.) Consider the definite integral

3
/ 22 +1 dx.
1

Which of the following Riemann sums gives the right end point approximation to

the above integral, using four approximating rectangles?

() %(2+14—3+5+%) (b) %(§+4+%5+9)
(c) %(§+5+%+10) (d) %(1+%+4+%)
@ 5(2 9+ +10)

3

SX’“ dx xRy = ;2- EE) 4 €( + (S Vv £2(3))

18.(6 pts.) Let

F(x) = / \/1 + sin®(u) du.
1
Which of the following gives F'(x)?

sin(x) cos(x)

sin(z?) cos(z?) "

/1 + sin®(23) (b) V1 + sin?(z)

322 sin(x?) cos(x?)
/1 + sin®(z3)

(a)

(d) (e) 32%\/1+ sin?(z3)

FI/X) = W/H—S\‘,\l(xg](, b

10

_ 13
‘E<E+5*Q§+Io>

(¢) 3221+ sin’(z)
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19.(6 pts.) The function F'(x) has the following properties:
/

F'(z) =sin(4x) and F(0)=3/4.

FindF(g).
7 3
(a) (b) 0 (c) 1 (d) 5 (e) 2
Fi) = Qfosiqﬂ + G = T——(%’) = -cos (T
Lt
ER F(o) = -cos(o)
y +d =S ¢ o=
Y
20.(6 pts.) Evaluate the following definite integral
/0\/2:E3+1dx
V3 —1 V2 —1 1
@) Y ) 2Bl (0 @ Y@
\ " > '
U= 234 = dx ::fa'/zo/u
'J-ng—f‘/( 6
du . o /
o = O
" = Z/ -247/ :
= Z/‘c/u = 9(20/)( |
= 1
X=0 O w— | é(ZJ?AZ>
11
X = l — w= 3 \ = fﬁ -’




y=x"-5 pLs of interseckion .

3
\} = 2x* =g x= 12
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21.(6 pts.) Find the area between the curves y = 3 — 2% and y = 2% — 5.

(@) (b) 0 (c) 16 (d) 32 () —

2x° | * A 64
s - == = - ( 32Z) —
s B e ) ) 2(¥) - &
22.(6 pts.) A region in the zy plane is bounded by the curves y = cosz, y = sinz, x =0
and z = 7. Which integral below gives the volume of the solid obtained by rotating the
given region about the z-axis?
(a) / ' 2mx[cos® x — sin® x| dw (b) / ' 2nx|cosx — sin x| dx
0 0
(c) / ' mlsin® x — cos® x| dw (d) / ' mlcos® v — sin® x| dx
0 0
\ 1
4’ ot (e) / mz[sin® x — cos” x] dx
| 0 Ty, /e,
= (A
\Y S u ( oS (x\\ ax - Sl (O dx
b
0
— = > T/
s{t\@ ?Z(t .2 QI
) i SWQCOS"LXW - ST ) dx
o
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23.(6 pts.) A force of 10 lbs is required to hold a spring stretched 2 feet beyond its
natural length. How much work is done in stretching the spring from its natural length
to one foot beyond its natural length?

(a) 5ftlb  (b) 10ftb ((¢) 25ftlb (d) 1ftlb () L5ftlb

Kx = F: 2wk =to =» k=5 Fft-Ab/y

/
, |
W = //(xc/xr 5x/ = ._.5 ff(b
Y 0 Z

24.(6 pts.) Which integral below gives the volume of the solid generated by rotating the
region enclosed by the curves = 2 + y, x = y? and y = 0 about the r—axis.

(2) = / yl2+y) — o) dy (b) 2 / @4y — "] dy
(c) 27T/O yl(2+y)* -y dy (d) 27?/0 Y2+ vy —y7] dy

(e) 7T/O yl(2+y)* =y dy 244 =gt S Yoy -1 <=0

X = -2 A\ = 0
A *,2+\3 D (Yy-2) ()
) Dogmz er g~
YN 2
\
. @xd [
0 W v 2‘rr<t1)(2+j~u\§ ) Clj
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25.(6 pts.) Find the average value of f(x) = 2sinx cos z over the interval |0, 7].

@ 7 0 = © = @ - © 7
’W/q ,/-./?
(. 4
fava - 2sin(x) cos (%) dx = s 2u e
(“’TT —O)J 0
(@)
= i L{Z/ I/‘\,Zr
L o
U= SIn( %)

du= Cos(x) dx

(

X=0C = =20

14
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Math 10550, Final Exam Fall 2014: Instructor: ANSWERS
December 18, 2016

e The Honor Code is in effect for this examination, including keeping your answer
sheet under cover.

e No calculators are to be used.

e The exam lasts for two hours.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 14 pages of the test.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
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