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Consider the differential equation a’%r =(y—1)"cos(mx).

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

(Note: Use the axes provided in the exam booklet.)

(b) There is a horizontal line with equation y = ¢ that satisfies this differential equation. Find the value of c.

(c) Find the particular solution v = f(x) to the differential equation with the initial condition f(1) = 0.

(a) y
— 1 —.—
S Ol .
<F i

e
(b) The line y =1 satisfies the differential equation, so

c=1.

% dv = cos(mx) dx

(=1

. 1 .
—(v-1)t=2= x)+ C
(v-=1) . sin(7x) +

(©

1

1. .
= —sin(7zx) + C
=7 sin(Tx)

1= isiu(f’f) +C=C
p .

11
= ﬁsm(;rx)+1
I—Ly =sin(7zx)+ 7
=1 T for e <x<oo

Csin(zx)+ 7w

) { 1 : zero slopes
" | 1 :all other slopes

1 : separates variables
2 : antiderivatives

6 : { 1 : constant of integration
l 1 : uses initial condition

1 : answer
Note: max 3/6 [1-2-0-0-0] if no

constant of integration
Note: 0/6 if no separation of variables
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Question 5

Consider the differential equation i =2 _1 L where x # 0.

dx X ’
(a) On the axes provided, sketch a slope field for the given differential 1
equation at the nine points indicated. « 2 . .
(Note: Use the axes provided in the exam booklet.)
(b) Find the particular solution y = f(x) to the differential equation with . it . .
the initial condition f(2) = 0.
(c) For the particular solution y = f(x) described in part (b), find -1 0 1 2
lim f(x).
X—roo
(a) v ) { 1 : zero slopes
P, ; P " | 1 : all other slopes
—— 1+ —— —.—
++‘+-_".T
—1 o 1 2
(b) %1 dy = % dx 1 : separates variables
Y * ) 2 : antidifferentiates
In|y-1| = -5 t¢ 6 : 4 1 :includes constant of integration
Lo 1 : uses mitial condition
ly=1=e *

|ly—1]=ee *
-1
y—1=ke * wherek = te
1
1=Fke 2
1
k=-e?

c

|-'1 11

f{x]:l—e'E Yox=0

(2-14)
() iml—-e? ¥ =1—4e

X—roo

1: solves for y
Note: max 3/6 [1-2-0-0-0] if no constant

of integration
Note: 0/6 if no separation of variables

1 : linit
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Consider the differential equation & _

(a)
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Question 5

3 -z

dz y o
Let y = flz) be the particular solution to the given differential equation for 1 <z < 5
such that the line y = —2 is tangent to the graph of f Find the zcoordinate of the point of
tangency, and determine whether fhas a local maximum, local minimum, or neither at this
point. Justify vour answer,
Let y = g(z) be the particular solution to the given differential equation for —2 < = < 8,

with the initial condition g(6) = —4. Find y = g(z).

@ =0 when =3

d‘f l:xz=3

d- —y—y'(3 —x 1

—E = W =3 34 1:local minimum
dx (3.~2) u (3,-2)

1 : justification
50 fhas a local minimum at this point.

or
Because fis continuous for 1 < = < 5, there

is an interval containing # = 3 on which
. . dy . .
i == 0. On this interval, Ty is negative to
dy . .
the left of # = 3 and d—z is positive to the

right of # = 3. Therefore fhas a local

minimum at x= 3.

ydy = (3 —z)de 1 : separates variables
lyg —3r— lrg i, 1 : antiderivative of dy term
2 2 1 : antiderivative of dz term
i)
1 : constant of integration
S=18—18+C;C=8
1 @ uses initial condition ¢(6) = —4

1 : solves for y

¢ =6z —z* + 16

y= oz 716 Note: max 3/6 [1-1-1-0-0-0] if no constant
of integration

Note: 0/6 if no separation of variables
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: : . . adv
Consider the differential equation —— = .\’4(‘1-‘ -2).

Question 5

dx . 3 .
(a) On the axes provided, sketch a slope field for the given
differential equation at the twelve points indicated.
(Note: Use the axes provided in the test booklet.) ° 2 ‘
(b) While the slope field in part (a) is drawn at only twelve
points, it is defined at every point in the xy-plane. Describe . , .
all points in the xy-plane for which the slopes are negative.
(c¢) Find the particular solution v = f(x) to the given
differential equation with the initial condition f(0) = 0. £ 0 | *

(@)

(b) Slopes are negative at points (x. y)
where x # 0 and y < 2.

© —igdv=rxds

In|y-2|= %xi +C
1s
ly—2| = eCes

1.5
=X
y—2=Ke> . K ==+

1 : zero slope at each point (x. y)
where xy =0or y =2

' positive slope at each point (x. y)
where x # 0 and y > 2

l:
negative slope at each point (x. y)
~where x # 0 and y < 2
: description

: separates variables

- antiderivatives

: constant of integration
: uses initial condition

- solves for v

0/1 if y is not exponential

Note: max 3/6 [1-2-0-0-0] if no
constant of integration
Note: 0/6 if no separation of variables

[=m
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Question 6
: . . S - Y
Consider the differential equation P i Let !
v 2
v = f(x) be the particular solution to this differential i 21 " G

equation with the initial condition f(-1) = 2.

(a) On the axes provided. sketch a slope field for the

given differential equation at the twelve points * I * *
indicated.
(Note: Use the axes provided in the test booklet.)

(b) Write an equation for the line tangent to the graph of = 0 : 4 x
fat x=—1. B
(c) Find the solution y = f(x) to the given differential equation with the mitial condition f(-1) = 2.

(a) 5. [ 1 : zero slopes
Y " | 1 : nonzero slopes
/ s \ \
o~ ] G ~
< + + L o
—1 0 2
(-4 .
(b) Slope = ( 5 ) = 2 1 : equation
y—2=2(x+1)
(c) ln, dv = —%n’r "1 : separates variables
Y - 2 : antiderivatives
2 . .
D S S 6 1 : constant of integration
y 4 1 : uses initial condition
1 1 1 e e
e =4 (- C=—= 1 : solves for y
> 2t C. C 1 _ _
;= 1 __ 4 Note: max 3/6 [1-2-0-0-0] if no
x? L1 ¥ +1 constant of integration
4 4 Note: 0/6 if no separation of variables




