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Question 6
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Sofunions o the differentid eqution = gy alyo satisty -

sarticitm solulion to the difterentia! cgoation =2
| s

(n)  Write an equation for the fine tangent 1o the graph ot v = fle)at v =1,

Iy Use the tangent line equation from part {a) to approximare f[1.1). Giventhat f{x) >0 for t <y <Ll is
the approximation tor £{1.1) greater than oy less than (1.1} 7 Explain your reasoning.

(¢} Findthe particudar solution » = £{x) with initial condition 7{1} = 2.

KT (‘»f'_\" i - ‘
@ == =3 fror
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: L1 answer
An equation of the tangent line is ¥ = 2 + 8{x —~ 1},
[
(hy f{L11=28 i [ 1 approximation
Since y = f{x) > 0 onthe interval 1 5 x < 1.1, 1z conclusion with explanation
2
a7y 3 22 . -
M—-.f- = (1 + _sx”_a,-") = {0 onthig interval.
dx :
Therefore on the interval | < x < L1 the line tangent to the
araph of 3 = /(] at x =1 lies below the corve and the ;
g !
approximation 2.8 is less than #(1.1].
(c) "1 : separation of variables
1 :antiderivatives
;5 T constant of jntegration
" ] 1 : uses initial condition
v H .
*1“7 =2 Pl solves for v
Ryt =
! = . 3 Moter max 273 (1-1-0-0-07 1 no
sy mon R LI e : ) ;
2.2 0~ 3 constant of integrabion
. ! Note: (/3 i no ceparatiun of variables
. : ;
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Question 5

{a} On the axes provided. sketch a slope field for the given difterential equation at the

Y

fwelve points indicated, and for —1 < x < L sketch the solution carve that passes

through the point (0. -1).

(Note: Lise the axes provided in the exam hooklet.}
While the sope field in part {a} is drawn at only twelve poings, if is defined at every
point in the vy-plane for which ¥ # 0. Describe all poins in the xy-plane, 3+ 0. for

oy
which - = ~1.
ey

Find the particular solution v =

condition f{{) = -2.
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#{x} to the given differential equation with the initial
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witeo= =] forall (x, ) with v s —x =1 and v # 0
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Since the solution goes through {0.-2), v inust be

negartve, Therefore 4w ~x” 4+ 2 v 4.

i 1:zero slopes
3.4 L:nonzero slopes

] 1 : solution curve through (0, ~1)

1 : description

{1 separates variables
| 1 antiderivatives
h: < 1 constant of integration
1 ¢ uses initial condition
11 solves for v

Nole: max 253 §i-100-0} it no

constant of infegration

Note' /5 if po separation of varkables

collvercian e
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Consider the ditforemial equation -3 m e A owhiere x 2 (L
» ¥

(3 Un the anes provided. sketeh o slope feld for e given difforential equation at the eighs penis indicmed,
{Note: Use the aves provided in the pink exam hooklet.)
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(b} Tind the particular solution 3 = f{x) to the differential equation with the initial condition Fi=1) = | and

state its domain.

{a) 2 ¢ sign of slope at cach point and relative
¥ steepness of slope lines in rows and
columns
v
]
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(b) vy dy = . el ] | : separates variables

! 2+ antiderivatives

Inil = gl Infata K 6 . < 1:constanl ol integralion
1 : nses initial conditton
G e niwe & : ]| E iosolves for 1
Ly = e P T '
s iyl Note; max 36 [1-2-0-0-05 it no
+ 1= i i H
4o | constant of integration
Al i Note: G/ 6 if no separation of variables
[ BRI R ‘
yom 2l band x < O I [
oF l U1 domaln

youm-dy-tamd x <0 !




