ClASS DISCUSSION:   3 oCTOBER
Linear approximations
[image: Résultats de recherche d'images pour « linear approximation »]
1. Find the linearization of the function   at the point x = 1 and use it to approximate .  For each approximation, is it an underestimate or an overestimate? Explain.  (Here you may use the power rule short cut.)

2.  Find the linearization of the function f(x) = sin x at the point x =/6.


3. Find the linearization of the function at the point x =  and use it to approximate the value of approximation an underestimate or an overestimate? Explain.

4. (U. Michigan)  Given below is the graph of a function h(t).  Suppose j(t) is the local linearization of h(t) at t = 7/8.
[image: ]
(a)  Given that for j(t).
(b) Use your answer from (a) to approximate h(1).
(c) Is the approximation from (b) an over- or under-estimate?  Explain.
(d) Using j(t) to estimate values of h(t), will the estimate be more accurate at t=1 or t = ¾?   Explain.
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Problem 6
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7. 
 (U. Michigan)  
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The Game of Anti-Derivatives:
Find an anti-derivative of each of the following functions:
(a)   x99    (b)  		(c)  		(d)   		(e)  (x3 + x + 1)(x3 – 2x)
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b. [4 points] Use the quadratic appraximation of T/(v) at v = 200 to estimate T(205).
(Recall that 2 formala for the quadratic approximation Q(z) of a function £(z) at £ = a
i Q(z) = f(a) + (@) (= — a) + L4 (z —a)2)
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. [4 points| Let C(v) be the time (in seconds) it takes Cal to eat a v em® serving of lava
cake, and suppose C(v) = T(y@). Let L(x) be the local linearization of C(v) at v = 100.
Find a formula for L(v). Your answer should not include the function names T o C.
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- (11 points] Link and Boots decided to have a race down a straight portion of Pauline Boulevard
Ut 1.1 Kilometers Lo, Let. L(0)and B(9) b Link's and Boot's respecive distances from.
e stasting poin £ seconds afer tho race began. A graph of L() . B() is shown below.

D (aeters)

0

B()

W W @ w0 m o e am
. [1 point] Who won the race? (Circle your answer)

Link Boots

b [2 points] Estimate the times at which Link and Boots were running at the saime specd.

. [3 poiuts] Estimate Link's average veloity over the first. 100 seconds of the race. Include.
uits.

.3 pints] Estimate Link's instantancous velociy 10 scconds after the race began. Include
uits.

. [2 points] 160 seconds after the race began, is Link's acceleration positive, negative, or
el to zera? (Clrele your snswer.)

positive negative axo




image9.png




image1.gif
b iy - @)
¥ = i)
SO

s





image2.png




image3.png
5. [12 points| Preparing a pot of soup for dinner, Billy heats the soup to boiling and then removes

it from the stove. The function H(t) gives the temperature o the soup i °F as a function
of the munber of minutes since it was removed from the stove. Assune that H(0) = 212 and
H'(0) = —2.7, and that Bill's kitehcn is carefully air-conditioncd (o remain at a comfortablo
68 °F at al imes. Throughout this problem, be sure to include units in yous answers, where.
applicable.

. [3 points] Approximate H(15).

b. 13 ponts] Five minutes afer removing the soup from the stoe, Bill remarks to himsel:
“In the next 30 seconds, I expoct the soup to cool by about 0875 °F." Siace he i ot an
excelent chef and a student of Math 115, bis statement s consisent with the actual value.
of the derivative of the function #. Based on this information, find '(5), and justify
your answer.

. [3 points] Assume that the concavity of H(t)is the same on ts entire domain. Based on
our answer to part (b) and the given information, do you expect that the function H(r)
s concave up or concave doren? Briefly explain your saswer.

.3 points] Called off on important business, Billy laves the pot of soup uneaten. Approx-
imate H'(300) (You may use the practical intespretation of (1), but be sure to explain
your answer.)
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5. 14 points] Elphaba the squirel is panicking becanse she has noticed that a buman, Erin is
watching ber. Elphaba starts to run and Exin i soon in fll low pursut as they both run
straight down the strect. Let R(t) bo Erin's distance from ther starting point (in meters)
£ minntes after the hase begins and (1) be Elphaba’s distance from the starting point (in
meters) ¢ mimutes ater the chase begins. The graphs of R(t) (dashed) and L() (sold) for the
irst 6 mimntes of the chase are shown belor.

L)

distance (m) 20

time (min)

H 2 3 N H 6
. [1 point] Which ofthe following expressions gives the distance, in meters, between Elphaba.
and Brin ¢ minutes after the chaso begins? Circle the ONE best option.

5 L)~ R . RGO~ L0 i LI - RE) iv. R - L) v. RLEO) v LR

b [2 points] What is Erin's velocity when

057 Be sure to include units.

Answer:

. [3 points] During which of the ollowing time periods is Erin gaining on Elphaba?
Cirle ALL cormet ansuers.

L0Se<0T B 12 <i<2T W%t

5 A SESAT vABSI<E

.3 points] During which of the folloving time periods is there at east one time when Evin
and Elphaba are travellng at tho same specd? Cirele ALL correct ansuers.

0GOS LTSS HS225 2SS 2T W ABEISAT v AT

. [2 points] Circlo al of the following events that could be occurring between the 3xd and.
the 4th minutes

i Elphaba s geting further rom Erin. . Elphaba has stopped.
i Brin i ting her shoe. iv. Exin i gaining on Elphaba.

£13 points] What is Elphaba's average veloety over the frst 3 minutes of the chase?
Be sure to include units.
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[12 points] In Srebmun Foyoj, Maddy and Cal are eating lava cake. Let T(v) be the time (in
scconds) it takes Maddy to eat a v cm? serving of lava cake. Assume T'(v) is invertible and
differentiable for 0 < v < 1000. Several values of T(v) and its first and second derivatives are
given in the table below.

v | 10| 15 | 60 |100] 150 | 200 | 300
T() | 11 | 2 | = | 104 303 | 518 | 02
T(w) | 24 | 10 | 18 [ 86 87 | 00 |17
T7(u) | 011 | 0.08 | 0.05 | 0.04 | 0.04 | -0.05 | 050

Remember to show your work carefully.

. 4 points] Use an appropriate linear approximation to estimate the amount of time it
takes Maddy to eat a 64 cm? serving of lava cake. Include units.





