Contextual Applications of Differentiation UNIT 4 REVIEW AP Calc April 16, 2020

4.1 The function C(x) gives the cost of digging a hole x feet deep.

€(20) = 140 means that a hole __20 feet deep costs ___$140___ 1o dig.

€'(20) = 5 means that when the hole is 20 feet deep . the cost of digging is _increasing at a
rate of ___ $5 per fool

4.2 A particle moves back and forth on a horizontal track for 0 < ¢ < E minutes. The particle’s position, in
feet, is given by the function s(t) = %tant . Find the acceleration of the particle at time t = E minutes and

indicate units of measure, v(t) =5'(t) = %sec* t= :T(sec t)?
1
a(t) = v'(t) =s"(t) = 2+§(sect) secttant

F)
a (E) _ sec’%tan% - (%] (%) = ;ﬁ = gfeet per min per min (ft/min?)

4.3 If P(t) models the size of a population at time t > 0, which of the following differential equations
describes linear growth in the size of the population? Which describes exponential growth?

dapP dp dp dp dP
—_—= _— _— 2 _— —_—— 2
i 200 o 200t o 100t i 200P T 100P
Linear Growth Exponential Growth
e & _ —3 oy - & __ & _
44 Delenmne;ﬂ‘yuu knowthat z=xy?, z=3, v = T 2, and = 5.
dz dx dy
—_—— p—
2 ac = ar” 22V Gt
1 dz 1
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x 1
3= 3 =- El+ 60
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4.5 Free Response Question (FRQ) Practice in a bat!!

4.6 Given g(x) is a differentiable function about which little else is known other that g(—3) = 2 and
g'(=3) = 7. Use the tangent line of g(x) at x = =3 10 approximate g(—2.9).

y=2+7(x+3) g(—29) N2+ 7(-29+3)=2+07 =27
47 HmE=2 lim(x* - 625) = 0 = lim(x* —25) —OR—  lim 229
x=5 x'=15 x—5 x=5 r=5 =35
tim 25 i 2 ima?) = 2(5) = 50 lim(x? + 25) = 50
" r_l"l;l y2 — 26 r[-IH Yy zil.l} x)= - Ii_:gg oo -
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P S Lav _ o dh
@ ¥ =wrth = 2(1fh = 7h Ezjl.rﬁ 2
av = z@ = 1"_ I| =—-= u:ubu: feet per second [ 1 - answer with units
ar |p=4 dtlp=g |
® 4 1 dh |_ i ’1.11'L 1
g2 204k df ﬂur 10 zﬂt: “dh\ 10 204%
B dh _ L. 0 for > 0, the rate of change of the 33 dh #-@
SCcause dlt" = F"_{}D = or = e rafe oL C oe 0 - ,527],‘2 zﬂﬁll'ﬁ a’f
height 1s increasing when the height of the water 1s 3 feet. . 1 - answer with explanation
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I
d) G(x)=50=x=1 3. j .—[G{x}}
de (1 1100 —100x-1 de e l - answer
+ X —100x- 100
6t - L6 - T d& &
(1+x) (1+x) Note: max 1/3 [1-0] if
no chain mle
d 100 3
—(Gx) = 003 ==
ﬂ'f{ (x)) =1 (1+1) 4

According to the model, the rate of change of the height of the tree with

respect to time when the tree 13 50 meters tall 15 % meter per year.




AP® CALCULUS AB/CALCULUS BC
2017 SCORING GUIDELINES

Question 4

(@) H'(0)=-5(91-27) =16
H(0) = 91
An equation for the tangent line 15 v = 91 — 161,

The internal temperature of the potato at time ¢ = 3 minutes 13
approximately 91 —16-3 = 43 degrees Celsius.

d°H _ _1dd _( 1Y vy oLy o

d*H 1
fi 248 -
H>27 fort»0 = © % =10
Therefore, the graph of H 1= concave up for ¢ > 0. Thus, the
answer in part (a) 15 an underestumate.

H-2T)z0fort>0

[ 1:slope
3:4 1:tangent line
| 1: approximation

1 : underestimate with reason

AP® CALCULUS AB/CALCULUS BC
2016 SCORING GUIDELINES

Question b
dr 1 dh
(':) ar _El’zh}ﬁ
_1_3dn
510 4t
dh 1 10 2.,
A T
dr 1 dh
©) = =552
_1_3dh
510 4t
dh 110 2 im'sec
et 5 3 3

: chain rule
T answer

: chain rule
T answer
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Question 4

(d) Let x be train 4’ position, v train B’s position, and = the distance

L 1 2 : implicit differentiation of
between train 4 and train B. 3: distance relationship
2 = x? +f = 22% = 2x%+ 2}'% 1 : answer

x =300, y = 400 = z = 500
vg(2) = 20 +120 + 25 = 125
SQG% = (300)(100) + (400)(125)

dz 80000 -
7 = 500 = 160 meters per nmunute




