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DIFFERENTIAL EQUATIONS %+ 165

FREE-RESPONSE QUESTION

A calculator may not be used on this question.

1. A differentiable function f{x) is defined such that, for atl values of x
in its domain, f(x) =3+ _[; f({ﬁ) dt.
(a) What is the domain of flx)?
{b) For what value(s) of x is fix) = 3?
(c) Show that f'(x)=3x*f(x).

{d) Solve the differential equation in (c) to find fix} in terms of x
only.

MULTIPLE-CHOICE QUESTIONS

&
A calculator may not be used for the following questions.

An asterisk (*) indicates the question is for BC students.

1. The general solution to the differential equation Zx_y =y%sinx is

(A) y =%3cosx+C
(B) y=-cosx+C

(C) y=¥sinx+C
1

D =—

) y cosx +(C

2. Ife” %:% =2x and y(1) =2, then the particular solution y(x) is
(A) y =In(x?)+2.
(B) y =In{x* +e* -1).
(C) y=2e"",
(D) y=In{x? +e—4),

g s e s
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Questions 3-5 refer to the following information:

Consider the differential equation

dy 4x

1.

, for y =1 only, with initial value y{0)

Y

dx

3. Which of the following is the slope field for the general solution to

the given differential equation?
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1/2, what is the estimate

*4. Using Euler's Method with step size Ax

for y(1}?

(A) 1

(B) 2

(C) 5

(D) 5/2

5. The particular solution y(x) is

=2x

(A ¥

=v4x® -4
(C) y=2x"+1

(B) y

=+y4x? +1

D)y y
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A calculator may be used for the following questions.

Questions 6-7 refer to the following information:

Water flows continuously from a large tank at a rate proportional to

the amount of water remaining in the tank; that is, 2—5: = ky. There was

initially 10,000 cubic feet of water in the tank, and at time t = 4 hours,
8000 cubic feet of water remained.

6. What is the vdlue of k in the equation (cj}_}t, =ky?

(A) ~-0.050
(B) -0.056
(C} -0.169
(D} -0.200

7. To the nearest cubic foot, how much water remained in the tank at
time t = 8 hours?
(A) 5778
(B) 6000
(C) 6400
(D) 6458

Questions 8-10 refer to the following information:

A population of rabbits in a certain habitat grows according to the

differential equation i—i{ = [1 - % yJ where t is measured in months (t
20) and y is measured in hundreds of rabbits. There were initially 100
rabbits in this habitat; that is, y{0) = 1.

*8. What is the fastest growth rate, in rabbits per month, that this
population exhibit§?
(A} 100
(B) 200
{C) 250
{D} 500
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(C)

general solution to the given differential equation?

A)

*9, Which of the following slope fields represents an approximate

,lii“:l.uﬂauw H_»lt rL.i.r: u, n.l..|. ,|F|+| A..\J_ - .
| .
ITJ\!JITJ.«JJAJ? + lov NPy EE N :
Ll [ L I RGOS ! | 3
TIT.;:L ¢!+I,r L4~~~ d L FY T 4 T g Pt o E
faladts Sl ni e A e R4 SN TS F Tl MY 3
(F.JF.IAL‘FL! inTp,r .__4»?\._ INH ¥ ALlr v m1r £ ,u g
B N S B e e M
TETTIERNISSTT hipsseroadeniil
e reee e N A A A LA AN :
ol L L d + At s et =
rileLlFif\TH!fLNVIWI_AD W adrbd Vg N 5 . E
i e NN M NPT 5 =y
Tt ne S it ot T 2, S IS 10 S A6 AT A 5 g & & o
AL A T i } = Bes @ T % E
I R A R T S N N N Y N £ A e At b £ | A 173 o o 23
ﬁ.._li._/1414fﬂllJ!Aldlﬁll_z__L_ Foh R P i kil o A T E g 8 25
_/,I_J./,/_/ﬁJ/ﬁ/.m.N Tu—T” /__«U\\\ﬂ\“\_\\.ﬁ_: o =S5 & s m z 2
e P = 3 e e N Y A e T o L.\r...rl +\ R = = L = 80
NNERNNETRNEER fTTTw_T\\ RN 2 ol o g 2 iy
AR AR BILE 5 y_‘/_« \\\4\\\_\_\ 1YY T @ =C < o= m,,m
[T - 10987654321 - \m\.......J r.w.m mwg D.....m
- ~ © o = = > £8
~ s bl
3 g% =€ 5 2 1
w O 4 g ® B E 22
ks o = w = &
o] S0 o g |
€L 2 = O
=3 =% © S T £
- @ E 0% 9 B .9 82
llllll 2 T ooas 8
~ [ T A S e N IR % £E8 8§ » £3 S
||||||||||||||||||| o _z_f_r/f/,/vx.:/_,_f g9 e = Sz 58
VNN N S NN NR Y «Ju_ FYR R ATY AT AT e Y s 2 %5 O m R =32
i _ 2
A AN NS N A A Hov v A Y v by vy o 22 % 2 2w R
PN IR RN PG PN R N P NI | A YWY R = S B L ~ 3 32
AL S0 S i B B S PV AN AL NN Q7 £S5 5 9o o » g
A} N SIS RN NS N Y U Fd.flrl#lf._./l_.xifxns)hx..flf = a R= el H L g5
N N N O NI S O B N Y R PUNE N N T 282 8 £ 2E 53
J_,#J._; T NE RS\ 7\#5/+VW|W.M1/.Mvm|/ S & £S5 § = z 5 £2
FAIL N N NI S R N NS o S O = 2
7 A NN A A S e e AN N i _/kxiAr AN + AN +| = z et S B Z2E% ,.mm
LA I S T B N I N B AR R N S R v P 95 o T 3 Es
N A N NN NN NN NN Y M @ 28 5 E S = 23
P ; SO NI NS RN NN TN
T I Bhiaboh SR W2 RV INN A RN NIS Ry G = EC o & g+& m g
L/ N SIS SRS sIS~oyw /] ol e ad cade A adoacd g At O W Wﬁ N ..w.e e
S N o IR AR DR B A =5 oS o S & = X
/AN NIN N RN NI A Y W2 TI,_UJ.WMI/,“./IW!,__/IH__II.“.HW.aﬂ\ >0 k= & 5w CE= 23
2N R e SRS AN N T SIS T IS T s & 85 £ & a9 £s
RN RN T IS a e n e s o 552 g% b
gidNsisbiSsb g Lo TTmmETInmrTdn R logsw .mﬂwk_ymmwm@qo? E
T e n~ T MmN - C 2 @ ® Mmoo T MmN - T mwmwmm wmﬂu: m_m.m — Wo
8 753808 2238 E£5<8CE 3
. . =)
-~ [
= ~ g
* 0
o~
g
@




164 < CHAPTERS

A calculator may not be used for the following questions.

12. f(x)=12x"sin(2x* ~16) and f(2)=5then f(x)=
(A) -4x° cos(2x3 —16)+5
(B) 2cos(2x*-16)+3
(C) —2cos{2x* ~16)+7
(D) —2cos(2x* ~16)+5

E)

13. Consider the differential equation % = % y cos(x), for which the

solution is y = flx). Let fl0} = 2,

The particular solution is
(A) flx)=x+2

1sin(.'()

(B) f(x)=2e ?

1sin{x)

(C) f(x)=e?

-1-sin(x)

D) flx)=2e?2
Questions 14 and 15 refer to the following information:

Consider the differential equation gx—y = x +2y , for which the

solution is g(x).

14. Which of the following statements is true about the particular
solution that contains (0,-1)?

(A) g(x) is increasing and concave up.
{B) g(x) is increasing and concave down.
(C) g(x) is decreasing and concave up.
(D} g(x) is decreasing and concave down.

*15. Let y(x) be the particular solution that contains (0,1). Using Euler's

Method with step size Ax = % what is the estimate for y(%) ?

1
{A) "Z

(B)

{C)

3
4
3-
-2
(D) 2
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