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. (Calc OK) )A sample of DI-13 (an isotope of Delerium) loses 99% of its radioactive matter in 199 hours. What

is the half-life of D1-137
<t
(a) 4 hours M of /O = Pe k ( - k€
&/i4 — =
(b) 6 hours . (’E‘,;) A 199 o =
30 hours i_ +/\aq [ = e
2= - ol = O/ ]670{ / J/
(d) 100.5 hours wvze = 5 In *")) t — )\/] 2 V72
hour £ - |Q5\ Vz) _ 2.9.9524%457 _ 0\ -

(e) 143 hours k — \y\ K ’ V(sl
(f) None of these 199 z

2. In which of the following models is % directly proportional to y?

S
s By S dooks e y=Ce

I Yy = ekt + C X g,t—A—C
IIy=Ce* (q(j/, )
M oy—ogtt = PR o
1)**! (L))
IV y= (5) =3e v

I and IT only
(d)_IT and IIT only
e) I, 111, and IV only

(f) All four 2z ( e _ 2.
3.0 & =23
@l r'l of Ch RA \:)
3. (Calculator Active) The rate at which acreage is being consumed by a plot of kudzu is proportional to the number
of acres already consumed at time ¢. If there are 2 acres consumed when ¢ = 1 and 3 acres consumed when ¢ = 5,

how many acres will be consumed when t = 87 b _C 5"*’ (v u(s )
( ) 3.750 2y e asy” SRk € NI
) 4000 g a-ee W= 2C ) -2
@4066 A€ =\ 72 2-Ce” N =C e
) 4.132 = e 1 2=¢) -;f' ~ 11
(e)4.600 Gras = 23) \{\(3>i 4 00420900

(f) None of these ,.; cC

4. Which of the following are separable differential equations? (There may be more than one)

@ % -m@t+y VO & e Foem L. 5

dx
(b) %:eaﬂry — ex_ e\} <2 300
(C)%:x2+3xy — Y(\(‘ + 33) &0 ~O

@ P —oyraz =  x (Y tf) > o

(e) None of these

St. Francis High School AP Calculus AB



Page 3 of 12 February 2022

5. Select the differential equation that matches the given slope field.
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(e) None of these

6. Select the differential equation that matches the given slope field.

NN N S = =6 — — <~ NNV
AN N N~ =57 — =~ N N\ )
VOV N N S =g = S N N V)
| T T S W N & i Y W W W
N \@--;\H\ R
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N N N~ — —54+ — — ~ N N\
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de ~ z

(e) None of these
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6\ NV
7. Which of the followmg is a solution of the differential equation xy’ —4y—15 | 4 2x
_ - |Cos
(a) y—4:c2 (0\) 4 _Q)‘ ;'Oxj 9~ Cw Y 22/ QX $2x
(b) y=6e** — Tsin2z >(y/: {‘)(eczﬁ-if}o‘( ezx oy Xy ‘= Jaxe —\47<°“"Y )
(Dy =ater K Y-y = g0 S e = lbxe gty =(2XE - ~ s '<Z+@ -¥3%7
(d) y=>5e"2 _gxt e 4 4x° % |Jo§>{,
() y=Inz Nt
(f) None of these _z
X
(c> \j — X e + 4'3(—5 Xy —loxe—a —Z)(
—dy = -foxe ’sLa.,
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N s x J K)/( = %;k
‘e V | vy —dw= \/\V\%
y'-dy= (=e
noge-

Rrochice gt AVathy ;
8. (a) (3 points) Consider the differential equation ﬁ = zy® with a particular solution y = f(z) having an initial

condition y(—2) = —1. Use the equation of the line tangent to the graph of f at the point (—2,—1) in order
to approximate the value of f(—1.9).

M _CaX) = 2o sler” :
e O e

- A ¥ -(’5
W(-1)= =2, +> = — 0.9

/ (b) (3 points) Consider the differential equation ﬁ = (2 +3)(y—2) with a particular solution y = f(z) having

an initial condition y(0) = —3. Use the equation of the line tangent to the graph of f at the point (0, —3)
in order to approximate the value of f(0.1).

S _ (E)=-s 7 2lere
(5,’3> %‘\/7) _ _,E&‘Q’ﬁ ,‘_ﬂ\\,\y,./j /OJ\vu_.

_— zl§><“5
A= L
b(ﬂ)i ~.5-% = -ts

St. Francis High School AP Calculus AB



Page 5 of 12 February 2022

9. Find the general solution to the following differential equations, then find the particular solution using the initial

condition.
) W _7Z __
(@) - " y(1) = -2 e ()-2)
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_ «| + L _
MIM\: j:\\nl\xum d = [+
3‘3 _ C e/\ulﬁ\
4= Clx|
@) 2 =2ay, y(0) = -3 ® (5-2)
Jrog=afer | 320
c=-3
ﬂ/w — >(L +C\ -
(Dﬂl = eL 5= 3 e’
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dy

I

=W+5)(z+2), y0)=-1

53+S Jﬂ

(e)
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‘ C X72 +ax
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(¥ 4—4X)/L-
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(t) 9 = cos*(y), (0) =0
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10. Find the solution of the differential equation . ky that satisfies the given conditions.

(a) y(0) = 50 and y(5) = 100 a
bt £ 0%
- C ( ~
‘ £\=56
W(Ma (o §0> o 3 ( }=56 c )= Jc 2
so =C e oot £ o pO=">0
c = So 15 —so e £
V\o;vxa (5, 1e0) <t ' % _o© (WD s
< == 5 in(%)
L= W2 po= 22 o by, (3)
=

X 2.9248/1250%
(b) The graph of y passes through (1, 55) and (10, 30)

= o °F %__7 L e%‘ _ )V\Qe/\\>

— =

—~ - T % q ¢
\
WA fa
55 = C AR
Y
-\
- s, (e EEEe
B \\ (o 70) Sk
A I Gy 5(5):(2@
6= " (T> &

11. Write and find a general solution of the differential equation that describes this statement: The rate of change
of G with respect to to t is proportional to 50 — ¢.

a4 _ ¢ (so-t)
o

el IS R

§ = \’\(SO{ _%>+c
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12. (2010B AB 5 - No Calc) Consider the differential equation ﬁ = x; .

(a) (3 points) On the axes provided, sketch a slope field for the given differential equation at the twelve points
indicated, and for —1 < = < 1, sketch the solution curve that passes through the point (0, —1).

y [ M = Eﬂ
A X 1Y |4 %
-lla<| O
— 4
/ZA / =\l V| o
% ol &l =
O -\ -
- — -2 -
-1 (0] 1 . © /2
\ 112 72 = \
I\ —\ Z/_\ =
—— D3 -
B [172] 2/2 =~
—_ 0
(t > ol K- (
(b) (1 point) While the slope field in part (a) is drawn & o{ﬂy welve points, it is defined at every point in the

zy-plane for which y # 0. Describe all points in the zy-plane, y # 0, for which dy = —1.

}iﬂ /\ e ?O'\\/CYQ
3 B (x,%) € Ra

tﬁ — /X—\ \{)T—’"XA\
X, )€

(c) (5 points) Find the particular solution y = f(x) to the given differential equation iﬁ the initial condltlon \ \2

£(0) = -2 -
do - xAL (92).
e N = _J0to+4c

%%; N %4 C,:%
’Ef” :+x + & 32*@
i :><+9~><*¢
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13. (2016 AB 4 - No Calc) Consider the differential equation d—z = xy_ 1

(a) (2 points) On the axes provided, sketch a slope field for the given differential equation at the six points

indicated. % 3 Y %( —_ \

Y olz| 5/ =~

Al Z2 Y ERVAR

\ / 0|lo| o =0

2\ 22| % = A

w o A A0 e =
2|9 04y =

o 1 2

(b) (2 points) Let y = f(x) be the particular solution to the given differential equation with the initial condition
f(2) = 3. Write an equation for the line tangent to the graph of y = f(z) at x = 2. Us your equation to
approximate f(2.1).

32
- — 2—-

A X\ (=) y—2 = A Cx—l)

Yy = 0\(7(—2) ~ Z
o (a9 = 6\(;.\-;)+5 - .43 =39

(¢) (5 points) Find the particular solution y = f(z) to the given differential equation with the initial condition

f(z):di/\ _oa (%)
A ¢ —(
Mﬁléﬂ — AX—:A/X é:\w‘g—]\%ﬁ
-\ — \V\ \X,_\ \+ é\ (l—_g = O_—;{"‘O
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14. (2006 AB 5 - No Calc) Consider the differential equation % = 1-;711 where z # 0
(a) (2 points) On the axes provided, sketch a slope field for the given differential equation at the eight points
indicated. (Y
X 3 X
} s KN Bt
gl ilof ver=-

“[=)| o 7°

B e e A Y A

o] v, =
——— ] —— 1 1=1L /v =0
—Z\ 0\ V-L :‘-‘/2

(b) (7 points) Find the particular solution y = f(z) to the differential equation with the initial condition
f(=1) =1 and state its domain..

a4 _ A9
A T x
\ ,&\J_M
— x
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15. (2007B AB 5 - No Calc)

(¢) (2 points) Let y = f(x) be the}ﬁﬁrtlé\ggr

L)
A

S

d
Consider the differential equation e

dzx
(a) (2 points) On the axes provided, sketch a slope field for the given differential equation at the nine points
indicated.

il
S H

to the differential equation are concave up

(L)

(OH>

equation
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I
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(b) (3 points) Find —=% in terms of z and y. Describe the region in the zy-plane in which all solution curves
T

?D S( \\]I‘
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1
:§z+y—1.
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a
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r{A thvghfferentlal equation with the initial condition
f(0) = 1. Does f have a relatlve minimum, a relative maximum, or neither at x = 0?7 Justify your answer.

A£(O>+\——\ =

(o, V) w o~
e AU,

NS

(d) (2 points) Find the values of the constants m and b, for which y = max + b is a solution to the differential

iﬁ";

)
Q¥
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w~x~{b

(1) O

\
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—
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L =0 w o=
- 1TV )

2-
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