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Final Exam

1131 - W31

May 7, 2014

Instructions:

e This exam contains 14 pages. When we begin, check you have one of each page.

e You will have 2 hours to complete the exam.

e Please show all work, and then write your answer on the line provided.

In order to receive full credit, solutions must be complete, Jogical and understandable.

e Turn smart phones, cell phones, and other electronic devices off now!

and I will not communicate with anyone else about the exam.

Academic Honesty:

By writing my name below, I agree that all the work
which appears on this exam is entirely my own.

I will not look at other peoples’ work,

I will not use any calculators, notes, etc.

I understand that violating the above carries serious consequences,

both moral and academic.

Key

Printed Name: Signature:
d
Section:
Question: 1 2 3 4 5 6 7 8 9 10 11 12 13 | Total
Points: 12 12 12 12 10 10 10 12 12 12 12 12 12 150
Score:
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Final Exam 1131 - W31 May 7, 2014

1. (a) [4 points] Let f(z) = tan(z?). Find f'(z

J(x)“ Se_c( ) 84[]

S (-”" /r
QQC Sec ( ) |
(b) [4 points] Let f(z) = y/In(z). Find f'(z) and simplify completely.
/
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2. [12 points] Compute the following limits, showing your work.
(a) Compute the limit Il_lgl+ .rz_a—__xz;g ( _C‘ﬂ"_"_" w PQMJ' ‘n 2 Z
= ng‘l)(!‘*")
-x‘:;a+ (x-2)

= |im (xH)

x-at

(=3

(b) Compute the limit lim

z—5- T —

X
So (}l\i-) OL,

\
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X2 §- i
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‘ @ x-5 is 0) smalf
@ng‘\\)"
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=T e
(c) Compute the limit 11520 In (i)
o X0,
/Ar) J ,L is Q) Sa-wQ-Q Gﬂ) /ﬁ
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':“ l(‘M "\ %)
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2z + ;r2
3. (a) [6 points] Compute the limit lim —;
z—00 3T° —
' 6 : 1) .
=I | M & plcal
X=> 0 ( 3 ‘
D
. L A
! / / )
. 2%
(b) [6 points] Use L’Hopital’s rule to compute the limit lim x’]n2(z)
00 T .o
o
x)
- l'\( H X-% + 1- [ (x)
A X | = ‘c'/v\ o
XD | X300 %
i
n i |
o= T
x990 1 a 2
| X320 S P
/ (X
=0 2 lim X e
x9%0 2
= ¢ AT
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4. [12 points| Let f(z) = zcos(z) +

(a) Find an equation for the line tangent to the curve y = z cos(z) + z at a = 0.

S(X)' X- M{wsa)}+ s (x)- M[—” v %[J

RS R

P

“a
e

y = s Cx )

=X (—Sm(x)')-k @s(x) +1

Eia): o (s»co;)r oo:(O)"' 1 /:fﬁ<7£
7{7\ 5 o 1

1+1 =

$)= o cos(°)+° e
g’."—‘ M()C'X.) + g"

o o Y= a(x-0) 40 =X

(b) Sketch the line tangent to the curve at the point (0,0).

(c) Find the linearization L(z) of f(z) at a = 0, and use it to approximate f(0.2).

;),ry'{» = L(x> = 2 (X— 0) + O

(

Flo)= L(o 2) = __2( 0.2°-0) +0

= O Y

)
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5. [10 points] Suppose that a population of bacteria is growing in a petri dish. Suppose also that

the first time you look at the dish you count 20 bacteria, and that you count 200 bacteria in
——”. .

the dish_29hours later.

(a) Find a formula for the population as a function of the number of hours ¢ since your first
measurement.
kt

Ple) = 20" <

e ‘('2

g,,‘,Jt_, pa)= 200 = 20-e

3
k-2
jO = &

la(l0) =
'u(loz

- ol |

(b) How much time is required for the population to triple in size?

LA
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6. [10 points] Suppose there is a 8’ long water trough shaped as a triangular prism whose cross-
section is an inverted triangle V which is 4’ s 4" wide across the top, and which is 8 tall. If the tank
is being being filled with water at a constant rate of 180 ft3 /s, how fast is the height changing
at the time when the water is half way up the tank (4’ above the bottom)?

m uaﬁw Y baighh

/
\/= (L ol) 8 Lo
L~ 8
(/\,o“uc#oq éz,«g.(wt\ ‘ ‘-{L\,:’ BL
;‘j b
/ b= =2 <

T e v
TRy

WOhan W=, 47 - g 160

Lok = ¢- f - %'2 |
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7. [10 points| Find the point on y = 3z + 1 which is as close as possible to (1, 1).

1 #

| MJ"\C'M r’s &csl’lhu sub}'(d’ to Con Sw

: i I 3,23)<+1
/‘ £\">*’= (x-l)z»f(g-')2

| - \](x-:)ﬂ(ﬁw -0

-y

CAACA 4D wiaimite (&4’“3
' 2
F'(_x):(ﬁxsl)l’ (X—')l*' (3")
F(K)" xa..lx +1 "’?Xz

Foo = [0x* 2wt & (M

P —_————————————— — ——

&'SJ‘A-« . S

F,(K) = 20x-72

o minimi el Wha
Otl'/"ULQ -#'/5. X = a1
F q.Q-chgq ‘QQ‘L‘Q (0 ‘
. 3 wtdl
Fix):o Wwe- 20x:=2 g’
¥a o - 3, 1o
A
F \‘/ >
& + — 5
{
4 ) T P .y
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3
8. [12 points| Let f(z) = % -2 -3z +4

Find the following if they exist (or write DNE). You must show all work.

1. Find the intervals where f(z) is increasing/decreasing. Identify which is which.

f(x)- wj{' ax®-3 = X -2x-3 = (X "3)()( "'l)
o ]
g ¢/£ \ i/A) ‘nm."a’ o /

Y (o -l &» 3w (00, - -4)u(3,90)
) ) €2

&QMMMJ o0~
(’1/3)

—_— ————

2. Find the intervals where f(z) is concave up/down. Identify which is which.

S({(X) = Ax =2 F 2():'1) B

l
I COownCant L,.f o>
_s_ /\ u L") OO)

i

:
—}” - 1w

ConcCcave QDN» on

('OOJ 1)

—— N B

3. Find the x value(s) of the local maxima and local minima of f. Identify which is which.

{0‘41 na aj' -4 2("1 6/16“, each #/""“*’/‘”‘j
LOIAL WA A d-" 3 1,k QA!,.L ,2 c e fﬂ

/
il |

4. Find the z value(s) of the inflection points of f.

inflechion b 1
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1 3
9. [12 points] (a) Compute the general antiderivative for f(z) = :;E

3 -2
| X
g'b()'—' "x—z + —7 = X +*+X C— 9[/J

—

x* x>
Fo= =— 4+ — +¢C
-1 2

~ 2 ST

C " 5-xre

e —

May 7, 2014

_

(b) Suppose that f”(z) = 6z% — 12z + 4, that f'(0) = 1 and that f(0) = 3. Find a formula

for f(z).
3 2 3
‘S'(x)= %x‘ - 12X L¢x+C = 2x" -6
2

§Cr=1=20% co*4q0uc
c=1

rl
x +9Yx +C

‘S,CX)= 2)(3— bx +Yx+ 1

\/

Y 3 2
- QAx ox Yx
( - — —
'S‘Y) m 3 +..__.‘: +X+ p
l’
‘\ = ._-—xa -st-& Ax +Xx +D
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10. [12 points] Compute the followmg mtegrals

M= x-l X1 = Ww=(1-( =0
S0 . % o x:2 @ w=2-1 =3
du - x Gy
A >
f 3 L
‘ ‘:] n* &
o,
o
3
2 ~3

]}
fo—
L\~

plv\ s
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))
D
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LU\
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1

(b) Compute / (x+2)(x —4)dz

=1

-1
3 1
s 3 —ox
-1

W\

"
~
wi=-
|
T
(0 o)
S—
(

/ .
W)l
|
'-k
1.
(e
p
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11. [12 points| Compute the following integrals.

2w ) T
(a) Compute /0 sin (§> dx

X o
= 2 xX=0 =) w= 5 =0
] é‘: ="'
" 2
24 = dx

N
R
o N

(-2)- cos(w) - (-2)- cos (o)

=E)(-1)-(-2)1 = A+2 (

(b) Compute / [3$2 +e3z] dz

Zyxaa’« E Je;x o
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12. [12 points| Suppose that the function f(z) is given by the following graph.

5 1

1 /]

0 |

J 1 1 2 |3 4 W
[y X

-2

i

Let A(z) = / f(t)dt. Compute the following

L R
(b) A3) = 3 + [+ 3 & 3W
(c)A(6):-é—4—2|+%) + L22-32
=//w‘§ * 2 - 4
4.5 )

0w = (0 -4
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13. [12 points| Use the following Reimann Sums to approximate the integral f: In(z) dx

2
(a) Express the integral / In(z) dz as the limit of its Right Reimann Sums.
1

jzlwm &= [ i‘lw(&)ax
[

N~ o0 a':n

hiomi? e
- gt
0{\]/ qg ,'#‘ N/JL 2 ()ly

2
(b) Sketch a picture of the Right Sum approximation for / In(z) dr when n = 4.
1

- )
OX= T =0, 2

Co rAw( gu '1\"1’
d sliag ' 1o

(‘fﬁl& re(f—m«j[‘d.' Qf)l»

1 h2s ,.S 135 2

f
|
|

_ 2 - ‘
(c) Write out the Right Sum approximation for / In(z) dz when n = 4. You must write out

1
all numbers (endpoints and widths), but you do not need to simplify.

Rq’- 1«((.29)0-37 + l.\(l.s)- 0.235 +1.(1.35). 025 +l.(2)- 0-25

| Cotracd 4€’ﬂw~~\QA : 5}9’(
AX% A Y

Q. Q:?gi/\ {d ,,T '9 ‘{
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