All of the AP Questions below are noncalculator.
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*Note that part (d) can be solved with antiderivatives or start+accumulation from Lesson #85/86. That video lesson can be found on course website. Part (d) would not be on the 2020 AP test.
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*Note that part (d) can be solved with antiderivatives or start+accumulation from Lesson #85/86. That video lesson can be found on course website. Part (d) would not be on the 2020 AP test.
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@ 1) =3 -2 - 5<x<s 2: f(x)

®) 113 =g = Z_{I:f(—l)
11 answer
f(-3)="25-9=4

An equation for the tangent line is y = 4 + %(x +3).
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© lim g(x)= lim f(x)= lim 25> =4
-3 -3 -3 :

{ 1 : considers one-sided limits

1 : answer with explanation
lim g(x)= lim (x+7)=4
3t 3t

Therefore, lim g(x) = 4.
g3 =/(-3=4

So, lim g(x) = g(-3).

Therefore, g is continuous at x =

@) Letu=25-x" = du=-2xdx J_{Z:nnudmvmve

jszvlzs—x2 d = -lj"J.Tdu 1 answer
3 2)s
J[12 x/z]“*
_[ u

—_Lo_125y=125
=-30-125)= %
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1 : answer with reason
Bl _1lsg -
Uty = SO0 =C
dB! d_BI R
Because —~| > » the bird is gaini
] gy ] 5o gaming

weight faster when it weighs 40 grams.

a8 1
. @ (100-8)= 2100 - 5) [
Therefore, the graph of B is concave down for 1 : explanation
20 < B < 100. A portion of the given graph is
concave up.
© Z—’,’ = %(100 -B) 1 : separation of variables
1 1 1 : antiderivatives
jmo 5= fE"" 5:{ 1: constant of integration
—In|100—B|=]—l+C 1 : uses initial condition
s 1 : solves for B
Because 20 < B < 100, [100 — B =100 - B.
“n(100-20)= L(0)+ ¢ > -i(s0) = Note: max 2/5 [1-1-0-0-0] if no constant of
integration

100 - B =80/
B(r)=100-806"/5, 120 Note: 0/5if no separation of variables
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(a) The function g has neither a relative minimum nor a
relative maximumat x = 10 since g'(x) = /(x) and
f(x)<0forg<x<12

(b) The graph of g has a point of inflection at x = 4 since
g(x) = f(x) is increasing for 2 < x < 4 and decreasing
for4<x<8.

(c) &'(x)= f(x) changes signonly at x = -2 and x = 6.

Onthe interval —4 < x < 12, the absolute minimum
value is g(~2) = -8 and the absolute maximum value
is g(6)=8.

@) g(x)<0for-4<x<2and10<x<12

12 g'(x) = f(x) in (@), (b), (c), or (&)

1: answer with justification

1: answer with justification

1 : considers x = -2 and x = 6
as candidates

41 1 considers x = ~4 and x = 12
2 : answers with justification
2 :intervals
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2-2 2(t-1)

@ xp(1) = at0

2

£ -20+10> 0 forall 1.

H(1)=0=1=1
(1) <0 for0<r<1

Therefore, the particle is moving to the left for 0 < 7 <1

® vo(t)= (1 -5)(t -3)
vol)=0=1=31=5

Both particles move in the same direction for 1 <7 <3 and
5< <8 since vp(1) = xp(r) and vy(1) have the same sign

on these intervals.

1:interval

) {l.r’,.(l)

1: intervals
* 1 - analysis using v,,(r) and v(r)

Note: 1/2 if only one interval with
analysis

Note: 0/2 ifno analysis
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(© ag() =vp(1) =21 -8
ag(2)=2-2-8=-4

ap(2) <0 and vg(2) =3> 0

Attime 1 = 2, the speed of the particle is decreasing because
velocity and acceleration have opposite signs.

(d) Particle Q first changes direction at time 7 = 3.

£9(3) = 50(0) + [ vp(e) it = 5+ [ (2~ +15) ar
-

:5+B—1’—4¢2+151] 54+(9-36+45)=23
-0

sag(2)
- speed decreasing with reason

- antiderivative
< uses initial condition
- answer
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The function f is defined by /(x) = v25 - x* for-5<x<5.
(a) Find /'(x).

(b) Write an equation for the line tangent to the graph of f at x = =3.

. _[f(x) for-5<x<-3
(c) Let g be the function defined by g(x) _{x +7 for-3<x<5.

Is g continuous at x = -3 ? Use the definition of continuity to explain your answer.

(@ Find the value of [* 25— 47 ds.
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The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its
current weight. At time ¢ = 0, when the bird is first weighed, its weight is 20 grams. If B(r) is the weight of the
bird, in grams, at time ¢ days after it is first weighed, then

4B _100_
G = 5010-8).
Let y = B(1) be the solution to the differential equation above with initial condition B(0) = 20.

(@

Is the bird gaining weight faster when it weighs 40 grams or when it

wcighs 70 grams? Explain your rmsoﬂing. 1001
H
(b) Fing 8
cannot resemble the following yaph. E
() Use scparation of variables to find y = B(1). the particular solution to »
the differential equation with initial condition B(0) = 20. 3l

Time (days)
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Graph of f

The figure above shows the graph of the piecewise-linear function f. For —4 < x < 12, the function g is defined

by ()= [} (@) .

(a) Does g have a relative minimum, a relative maximum, or neither at x = 10 ? Justify your answer.
(b) Does the graph of g have a point of inflection at x = 4 ? Justify your answer.

(¢) Find the absolute minimum value and the absolute maximum value of g on the interval —4 < x < 12,
Justify your answers.

(d) For -4 < x <12, find all intervals for which g(x) < 0.
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Two particles move along the x-axis. For 0 < 1 < 8, the position of particle P at time ¢ is given by
xp(t) = ln(z2 -2+ 10). while the velocity of particle Q at time ¢ is given by vy(r) =~ — 81+ 15.
Particle Q is at position x = 5 at time 7 = 0.

(a) For 0 <t <8, when is particle P moving to the left?

(b) For 0 <t < 8, find all times ¢ during which the two particles travel in the same direction.

(¢) Find the acceleration of particle  at time 7 = 2. Is the speed of particle Q increasing, decreasing, or
neither at time 7 = 2 ? Explain your reasoning.

(d) Find the position of particle Q the first time it changes direction.





[ —
e st - 5
et 1, 535D
Pr—y

PRI

e oo |




