!
Nlath 265A: Test 4, Part | Mame: i{j::LII

Aopplications of the Derivative

IMeage orpanize all of your work in a clear, logical manner. Credil for each problem s based on the amount of
eorrect work shown, not just the final answer, (raphing calenlators are permitted on this exam.

1. Give all the eritical points of the following functions:
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2. Given the funetion [(x) = g

-t {a) Determine the glabal max and min of fon the interval |2, 1]
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(b) Determine the interval(s) on which f is concave up and concave down, Show work that supports your answer,
Also pive the coordinales LI-FEI.II.J.' points of inflection. Use execl values when giving the point(s) of inflection.

L6y —be be ™ ﬁ@é'”“ ser " {4 vfx")

AN o il $Fe Y px=t (7 =t
=0 $réx=1 = 6 /G

i

L\ o b

e i e i 2 .L
) + 0 e 4 } ]ﬁ_w_qﬂg r{% bﬁlm,

e -|———|.—T 3 I.—_.l_,_ M 1 ¥
t | ! ;E} ;o A i o i A
- _FE_-'L _ ’flb \Test/ ’fr (Test \(
[men'ni{s} on wlhich Fis concava ( o - = N, ‘3 c:_».*._.rJ.' C I"'{.IT;_ 3 '5"‘:' & 1:—_"‘
Tl

4 Interval(s) on which f* is concave down: C_" Il/:f? a Ir"";'L g ) i
= .
Pmnil:-ij of Tnflection (Give both the x and y valus): | - ./ql_"" ;ﬁ . /,r_' ) = %=

_'—'—
_—

d e
3 (Y
e

| A
s

3



?“ 3. Given the following sign charts for the first and sccond derivatives of a function, 12
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75, A right triangle has one vertex at the origin, one vertex on the curve y = €7 | its hase on the x-axis and one side

~parallel to the y-axis (see picture). Use calculus to lind the maximum and minimum areas for such a triangle. Give
g exacl values for your answers.
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g fi. A rectangular benm is eut from a eylindrical log of radius 40 cm, The strength of o beam of width w and height
h is proportional to wh' . Use ealeulus w find the width sad hiaight oof the beam of maximum strength, L*‘ ey
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7. A spherical snowball is melting. Its radius is decreasing at a rate of % can per hour when the radius is 10 em,
Use calculus o determine how fast the volume is decreasing at that time.

— : '| tﬁhﬁfr‘f

— e
!I.::"_ I". ': \I ¥ E_:" ﬂ‘_T g ||I L-i.-’l;]g LL_RM.":_L P
\ -~j . - s \ o W K. o R
I b j_r (u) = -‘L {-E;Tr 73) I :’mﬂa cf{) : T =

/ 5 . )
=5 ( 4V fL T (& *‘*"*’} v e
N

.:"j.'r" i e [

S SR 'IIJ.‘-'L‘L-:-.E.]-\. \' = Ilf ]r_"ﬂ-m._r ,:'_‘.*u

dF = T2 b b Ak s i

2 gk '| ‘:D} > ) = =280 < H'
8. Aldighthouse is 3 kilometers from a long, straight coastline. Cw . om g - ar
J{u} [lse ealenlus ta find the rale af change of the dl-;l:emnl.. ot the spel of light from the point O with respect to the

ungle !’J‘
s

et
[‘err'li .-'-‘{_:f'!g -

A6 =B

Lighthouse = -

e :"j.t'ﬂ " Cc'

Heam of Tight r:J':jE B .;T_.l._'*"@

AE?

..................... A

0 shoreline Spart ol liglh i |

\ g R Lu;_ g
X = dietanea () | 46 cany &

?w:».,» O spert of
o ol

b (b Ifthe light in the lighthouse is rotating at o rate of | revolution per minule, use ealeulus to determine how fast

the l.j_][:t of light is moving nlunj., the: shore at the moment when it (the spot) is 3 km from the point 0, =

J I'-w. L"r:r[l_l fwh AT Taglutwma _._-;I,_Ej - :
r'“ : = im T .c'i{x:{_' AEFU‘I'?iLUi_
¥ g e
= (FEE = ¥
F-‘I. n\ A:( U}_E\l :!:.. = = 1‘;'1"\_ |||I|L1 . l:ﬁl:.F'- p -\'.P_J-\.T'l Il-#lq___\
o ;ﬁ__ Ak e _.__:l I {-ié T L A - rr““'n

At
o Polla ) we- e

_.-_-'1 »[1:-_, _-':'\S:E-
f&? C 4

cix_: é‘?_ AQ _5 Jrﬁ.cf_.e =2 8 Vﬁ_ﬂrji:_i"_:'@ “/-f}y,_“,f‘ = =g '|-”'jrn£_.:l_|_,'--k
— _f'l“:-*n_ 9 =

;:.Z‘f'{_}l_ -‘?Trt‘i_fg"‘-' L‘Z_Triu{s N C@:;;_L
i s e

TN Sae - =
e Serte =2 .




Math 265A; Test 4, Part 11 MName: KEtl/’
Open Note Portion: You may use vour notes for help in salving the following problems.

The position of a particle moving on a path is given parametricallyas x=1-f, y=(—I) for 0=r<3
where t = time in seconds and x. v are in centimelemns.

{a) (4 pts) Sketch a graph of the path of the perticle. Tnc Iud: time lahels and dinectional arrows.
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(1) (6 pts) Determine the velocity of the particle in the x-direetion and y-direction. Explain what each velocity =+ 1<
mens in terms of how the particle is moving,
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(¢) (3 pts) Dues the particle ever r.:nm]:i:mr}r stop moving? How can you tell? V1 poariies e
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(d} (7 pis) Find the equation of the tangent line (o5 an xy-equation) at time £ = 2, Sketch the tangent line on the
graph in part {a) and mp]ain what this line means in terms of movement of the particle,
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