DIFFERENTIAL EQUATIONS REVIEW
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1 The paims X’g are on the graph of a fanction y = f(x) that satisfies the differential egyation
% = x° + y. Which of the fullowing must be true? M%dewa‘Q\/_Tf §Jf
{A} (L -5} is a local maximum of £ éj:_{ = AX T A = I¥ 4’)(94*\-1
(%{ (1, —3} isa poinvof inflection of the graph of [ x? %
@#{—L ~1} isa local m&xiﬂm@ -V, D= Al-0+ (- D?24+(-0= -L 40
| (D) (-1, -1} is u local minimum of f T 1S Core & a ret enax

{N 1, 1) is & point of inflection of the graph of f.

2. Le@:e a positive constant. Which of the following is a logistié differential equation“’(
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3, S ey AN
CLet vy = fix) be the solution to the dif - i v with intial condition f{1} = 3. Whatis
the approximation for f{2) obtained by usiﬁ-é Buler's methn;} with two steps of equal length starting at x = 17
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(-2Y(.5) = - |
~5(5)=_,1.5

4. I P(r) is the sizeof a population at time ¢, which of the following differential equations describes linear
growth in the size of the population?
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A population y changes at a rate modeled by the differential equatipn d— =0.2 y(l 000 ‘)where tis

measured in years. What are all values of y for which the population 1? mcreasmg t a decreasing rate? l

(A) 500 only (B) 0< y <500 only (C) 500 < 3<10000nl

D) 0<y<1000 . () y>1000 o0y Larying ajia z’_ﬁl&‘
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Let ¥ = f{x) be the solution to the differential eaguzs.tm % =2+ y with initial condition F(1} = 0, What is

the approximation for F{2} obtained by us _v__

En !r 8 ethmi With twa steps of equal length, starting at x = 17
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For 0 < P <100, which of the following is arfantiderivative)of 100P—F° . (| &*“F) (@)
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Which of the following is the solution td the differential equation — a _ ¢”** with initial condition
y(0)=—-In47?
(A) y=-x-h4 (B) y=x—in4 © y=-h(-e +5)
D) y=-h{-e*+3) B) y=h(-e*+3)
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What is the particular solution to the differential equation % = xy* with initial condition y(2)=1?
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10. What i§ the general solution to the differential equation —=———7 .
x =Tx+10 - Z_? JE
N= \ 5 air) —dt
(A) laf(x —2){x - 5)+C (D) +inf: ‘% +C X-2 ]
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12, The number of antibodies y in a patient’s bloodstream at time £ in increasing according to ¢ logisti
@ifferential equatloi’l) Which of the following could be the differential equation?

0

(A) =0.025¢ (B) = =0.025¢(5000 1) (C) =0.025y
dy dy . ’
(D) == =0.025(5000- y) ( (B) = =0.025 y(5000)

13. calculafor active)

Attme (=0 Vafs*, a forest preserve has a populition @35{3{} doer. If the rate of growth of the population iy

modeled by Rt} = 20006%% deer per vear, whai Is the i&t:ﬁﬁ attime £ = 37
{A} 3087 {B) 3487 {C) 8641 (D) 16 341 {E) 12,628
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*‘ 14. . £ The tab>l<e ives values of f'(x), the derivative of a function

= f. ¥ f(1) = 44 what is the approximation to f(2) obtained
! 0.2 by usingjEuler’s method}with a step size of 0.57
1.5 0.3
2 09 (A) 2.35 (B) 3.64 (D) 4.70 (E)
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FREE RESPONSE
A population is modeled by a function 7 that satisfles m@ﬁe diﬁ*erenﬁa%—e;;@ O N
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(a) U P{B) = 3, whatis lim P(r)?
T G4
I P(0) = 20, whatis lim P(1} 7
(b} If P(O) = 3, for what value of 7 is the popilation growing the fastest?
{c} A different population is modeled by a function ¥ that satisfies the separable differential equation

;@i_i(;miw‘}
] L

Find ¥{1) if ¥{0) =3,
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