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Question 4

dy 1

== =2x-y

dx Y

(a) On the axes provided, sketch a slope field for the given differential equation at the
twelve points indicated, and sketch the solution curve that passes through the point
(0,1). (Note: Use the axes provided in the pink test booklet.)

Consider the differential equation

_% Gl 1 2
(b} The solution curve that passes through the point (0, 1) has a local minimum at x = In (%) What is the

y-coordinate of this local minimum?
(¢) Let y = f(x) be the particular solution to the given differential equation with the initial condition
£(0) = L. Use Euler’s method, starting at x = 0 with two steps of equal size, to approximate f (—-0.4).
Show the work that leads to your answer.

2 . :
(d) Find % interms of x and y. Determine whether the approximation found in part (c) is less than or

greater than f(—0.4). Explain your reasoning.

{(a) 1 : zero slopes
3 : 4 1:nonzero slopes
X 1 : curve through (0, 1)
X
% i i
X F T
-1 0 1 2
dy _ _ ) dy _
(b) E—Owhen2x—y 2:{l.setsdm—o
The y-coordinate is Zm(%). 1 - answer
(¢) f(-0.2) = £(0) + £(0)(-0.2) , . | 1+ Buler's method with two steps
=1+(-1)(-02)=1.2 " | 1:Euler approximation to £(~0.4)
£(-04) = £(~02) + £1(~02)(~02)
= 1.2+ (-1.6)(-0.2) =1.52
d’y _,_d_ d’y
(d) E—-2—a—2—2x+y 9. I'F
2y . 1 : answer with reason
ExT is positive in quadrant I because x < 0 and y > 0.
1.52 < f(-0.4) since all solution curves in quadrant II are
concave up,
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Question 5

Let g be the function given by g(x) = :/1: .
x

(a)
(b)

(c)
(d)

Find the average value of g on the closed interval [1, 4].

Let § be the solid generated when the region bounded by the graph of y = g(x), the vertical lines
x =1 and x = 4, and the x-axis is revolved about the x-axis. Find the volume of S.

For the solid S, given in part (b), find the average value of the areas of the cross sections
perpendicular to the x-axis.
The average value of a function f on the unbounded interval {a, =) is defined to be

hm l: j f(x) dx] Show that the improper integral L g(x)dx is divergent, but the average value
L b-a

of g on the interval [4, o) is finite,

(a)

(b)

(©)

(d)

4 2 2 1 : integral
1 3 3 3 2: 4 1: antidifferentiation
and evaluation

4 1 : integral
1 2 : { 1 : antidifférentiation
and evaluation

2
The cross section at x has area ?E'(-L) = 1 : answer
Jx x

_1(%x 1
Average value = 3J; " dx = 3751114

r b
["e(x)dx = jim de = Jim (245 ~4) = oo 1: [, g(x)dx = 206 - 4
4

HRE indicates integral diverges

This limit is not finite, so the integral is divergent. 41 2064 VB4
[ atax =
bh-4
I g(x)dx 275 — 4 Ll.ﬁmtehmltasb-—)oo
b-4  b- 4_[ FE=T
i 2J— 4

T b—4 0
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Question 5

Consider the differential equation % =3x+2y+1.

d%y
(a) Find ? in terms of x and y.
(b) Find the values of the constants m, b, and » for which y = mx + b + ¢’ is a solution to the differential
equation.

(¢) Let y = f(x) be a particular solution to the differential equation with the initial condition £(0) = =2. Use

Euler’s method, starting at x = 0 with a step size of L %> to approximate f (I). Show the work that leads to

your answer.

(d) Let y = g(x) be another solution to the differential equation with the initial condition g(0) = k, where k is
a constant. Euler’s method, starting at x = 0 with a step size of 1, gives the approximation g(1) = 0. Find the
value of £.

2 340%

(a) d—;’=3+2ﬁ=3+2(3x+2y+1)=6x+4y+5 2: 1'3+2a’x
dx die 1 : answer

(b) If y = mx+ b+ €™ isasolution, then 1:%=m+re"‘
m+re”‘=3x+2(mx+b+e”’)+l. 3: 1 : value for »

1 : values for m and b
fr20m=2b+1, r=2, 0=342m,

som=-3, r=2, andb=—%.

2’
OR ,
fr=0m=2b+3, r=0, 0=3+2m,
3 .= 2
som——a,r 0, b= R
1 ' 1_ 1 7 , .
© f (5) =~ f(0) + f(0) 5= -2+ (-3)- 7="3 5. 1 ; Euler's method with 2 steps
] 1 7 9 " { 1 : Euler's approximation for £(1)
f (E) o 3(5) + 2(—5) +1= —5

0 ) 41943

d £0)=3-0+2-k+1=2k+1 _ 5. 1: g(0)+g'(0)-1
e~ g(0)+g'(0)-1=k+(k+1)=3k+1=0 " 1:value of &
=-1
k 3
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