April 17
Given the graph of a function below.
Sketch a graph of the first derivative
and the second derivative.
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Question 5
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(z) is the weight of the
bird. in grams, at time ¢ days afier it is first weighed, then
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Let y = B(1) be the solution to the differential equation above with initial condition B(0) =20, —— ) { |
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dB=5(bo-Bdt | | e 5D
e G g 5'00'3 JS -
0B~ D “In|100-®) =Ht+C
" ST o2}k
- n =
@ %“w:%(sa)zlz w=bo-B 2:i(l:usm%
duzuldB I[ 1 - answer with reason
ﬂ;hm:‘—(so):s_ - i X
T Ty e SRR LUTPN
- >%‘ - the bird is gaining
weight faster w;mn it weigh; 40 grams.

dB_ 1dB_ 11 1 d’B .
(b) 2 =3 =3 5100 B) =-55(10-5) 2;§ 1o interms of B
Therefore, the graph of B is concave down for W 1+ cxplanation
20 < B < 100. A portion of the given graph is
concave up.
© Z- %(:oo -B) 1+ aeparationof varisbks
1 1 1 : antiderivatives
(-1 gLy : s
Ji0-5 J3 5:{ 1:constant of integration
T | 1 usesinitia condition
5 | 1:solves for B
Because 20 £ B < 100, [100— B|=100 - B,
-In(100-20)=%{0) +C = -In(80)=C Note: max 2/5 [1-1-0-0-0] if no constant of
integration
100 - B = 80¢/%
B(6)=100-80e"/5, (20 Note: 0/5 if no separation of variables
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For 0< £ < 12, a particle moves along the x-axis. The velocity of the particle at time 1 is given by

W) = cosl zz[ The particle is at position v = 2 at time = 0) Stop > cj
S r‘z.’ﬂ Sian v =
(a) For 0= ¢ <12, when is the particle moving to the @ —_.5[7 'K

(b

11
Write, but do not evaluate, an inte; ra cssion that gives the total distance traveled by the particle from

&

time £ =0 ml 1=6.
i v obs. walue
(c) Find the] ccclem( o of the particle m“ £ Isthe particle increasing, decreasing, or neither at

time 1 = 47 Explain your reasoning. b
(d) Find the position of the particle at time ¢ = 4. =k ' 7

@ v(t)—cm[ ) 0= =39 [ 1= considers (1) =
o i 1 - interval
The particle is moving to the loft when v() < 0.
This occurs when 3 <z < 9.
b
CHNEGIE j ) 65 (%i}l A-E L answer
b
= -

@ a(t)= —%sin(%n) \f(,‘k) —CD‘D(b e) [ 1ia()

. = 1 2 conclusion with reason
21)27%<0 —&“(FE‘&X%D

a(a) = ——'ﬁﬁsin(T

w4y = ms{’%) - ~% <0
(o]
The speed is increasing at time ¢ = 4, because velocity and - X(LD - )C(@

acceleration have the same sign.
oo ottt o
[ 1 : antiderivative

d(A. = “(2; A‘k 3: 4 1: uses initial condition

)“ | 1:answer

@ .v(4)=—2+ cac( ).n

*'“[ (5
2X: !‘7— =
—2+ Sun(Z)- quf ,"du dt co’a(uﬁ'%&u
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