Math 241 Final Exam, Spring 2014

1;;’:;2; number: So ’ ‘d\]m S

Instructor:
by Question | Points | Score
1 15
D.Yuen P
3 10
4 15
5 10
6 10
7 10
8 10
9 15
10 10
11 10
12 20
Total: 150

Read all of the following information before starting the exam.

e Calculators and notes are not allowed.
e Show all work clearly. You may lose points if we cannot see how you arrived at your solution.
e Box or otherwise clearly indicate your final answers.

e This test has 10 pages total including this cover sheet and is worth 150 points. It is your
responsibility to make sure that you have all of the pages!



L (15 points) Compute the following limits or show that they do not exist:
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2. (15 points) Find the derivative of the following functions. Do not simplify.

(a) f(z) ==z3Vsinz

L.
fla)= 3)(2\}5?"% + %3 ;""(S'I\M(XXB ZGM(X).

(b) g(z) =tan(2+ z?)

g'(z) = S€C2(2+Xz) - 2%

(6) hilz) = /2 e

W(z) = Sin X . BXZ
x
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3. (10 points) Using the definition of derivative, NOT differentiation rules, find rer
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= e
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4. Evaluate the following integrals. Show your work!
(a) {5 points) | sin(x)cos®(z)dz QML U= (1248 X Ao(

: ~SinX
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= ~g () + C

(b) (5 points) [(t2 + 1)(4t — 1)t Expwc!
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5. (10 pomts) Find the area of the region bounded by the linesy =z, y = 8 ‘and the curv3€ L

V=N, WK twkersad with -
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6. (10 points) Find an equation for the tangent line to the curve defined by
a:+y = Qzy
at the point (4,2). Show your work! IMFIICI-': J -‘pp
3x* +3g1 y' = =91y + 9xy".
3y~ y'- Iy = qﬂ—BXZ
(355 )y’ = = Q4= 3%*
/- 48‘ BXZ
g ’33 —9x
-30_ 5

AtX:L})ﬂ:Z' | q.B - 3|é_l8 -48 _ -3
- 3'1‘ ~9.4 2.~ 36 -2“/ v




7. (10 points) Consider a point P = (z,y) that moves along the graph of the function y = 8/z
with a horizontal velocity of 3 units per second. (This means that dz/dt = 3.) At what rate
does the distance between P and the origin (0,0) change as the point passes through (4, 2)?
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: —  — e

Z \J=2o /@

8. (10 points) A rectangular box with volume 6 cubic feet is to be built with a square base and
no top. The material used for the bottom panel costs $3.00 per square foot and the material

for the side panels costs $2.00 per square foot. Find the minimum cost of such a box. Justify
your answer using the methods of calrulu«
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9. Let f(z) = z(z — 3)2 = 23 — 622 + 9z.

(a) (3 points) Compute the first and second derivatives:
fe)= 3= |2x +Cf re= 6X 12

= 3 (- 4x+3) = 6(x-2)
=3 x=-Dx-3

(b) (3 points) Find the interval(s) where f is increasing and those where f is decreasing.

/

X + O - - = o -+
'FCZ-l——F 0 2 44 .
X | 3 -

Fis e for wclamd x53, dec Jor 1<X<3.

(c) (4 points) Find the local and global maxima and minima on the interval [-1,3.5]. Give
both the values and where they are attained. e
B}' EVT) "‘ socur at €‘\‘\i\% c,r\{'l cs\ P’C ov u‘A?—"
2
X= L=1ED = — Max at G, 4D

- = == O
;:fl %9.(2\;:3_(?3_'-}}7’= —1 —— Min ok C~ \/“ | 6 )

%x=35 Lz5)= 3.5(5) =3.5(.25 <

(d) (3 points) Find the intervals where f is concave up and those where it is concave down.

L70x) — o ++
¢ t =
2

% g ~
—@c&ﬂCMM.F‘For‘X>Z/ Ceoncave Cl,mAM"(Z.r ML L

(e) (2 points) Find the inflection points of f.

In-ﬁcc:\'l\am fm ad‘ xX=2
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10. (10 points) Suppose f(z) and g(z) are both positive, increasing, and concave upward on an
interval 1. Also suppose that f(z) and g(z) are twice-differentiable; that is, suppose f’(z),
f"(z), ¢'(x) and ¢"(z) all exist. Show that f(z)g(z) is also concave upward on I.

We need to sheunr (—@(%)36())// >0 on L.
Welow (£00 &))" = #0900 + £698°0
TL?M (4()030‘)\{’ = ‘?I’(ﬂg(ﬂ*—?/(") 31()() + ’F/(ﬁj

> () becsmr we 3re gven . \
LR, g0, 08, 500, 500,87 all > 0.

60+ F99"CY

11. (10 points) Let R be the region bounded by the graph of f (z) = 1 — (z — 2)? and the x-axis.
Set up but do not evaluate integrals for the following:

(a) the volume of the region arrived at bxrotating R about the x-axis.

Uat vertre H (J/x-?mﬁ»ﬁw‘
Gj’ WasLUW“

\/ - Wjﬁ((l—(x-zﬁzf" 07) &

12X

(b) the volume of the region arrived at by rotating R about the y-axis.

stﬁ:ﬂﬁ s
V= 27 [ (x-o) (-3 =) T TR
I
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12. (20 points)

The graph of a function f consists of a semicircle and two line segments as shown above. Let
g be the function given by

o) = | " f(t.
(a) -Find 9(3).

) 3 N v\ __-‘_
=St =34 -2 =T 7=

(b) Find all values of z on the open interval (—2, 5) at which g has a relative maximum. Justify

your answer. 8I(>0 — —F—( i)

O . . ©
2 Bt , T

%L)S Y(;lma)( S t ' 3>

_ o 2 s | [

ot x=2 G C 7 S 7
(c) Write an equation for the line tangent to the graph of g at z = 3. e ‘1
9(3)=+(3)=~1 N& 3(3)=T~-2

Tt hue 5 Y —Er-E) =~ (X =3).

(d) Find the z-coordinate of each point of inflection of the graph of g on the open interval
(=2,5). Justify your answer.
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