MATH 151 Worksheets Exam 4

Worksheet for Section 1

1. Show that every member of the family of functions y = Ce*/? is a solution of the
differential equation vy = zy .

2 2x 2
y=Ce"? = =0 <;> = 20e"? = qy

2. Find a solution of the differential equation 3y = xy that satisfies the initial condition

y(0) =5
y0)=5 = Ce"=5 —= C=5

. . 2
So the solution is y = 5e® /2



Worksheet for Section 2

1. Sketch a direction field for the differential equation 3’ = 14wy and sketch a solution curve
through the point (0,0) .
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2. Use Euler’s method with step size 0.2 to estimate y(1), where y(z) is the solution of the
initial value problem v/ =1—zy , y(0)=0.

h=2 20=0 yo=0 F(z,y)=1—ay

y1="yo+h F(xe,yo) =0+ .2[1 —0] = .2
o = 2+ 2[1 — (:2)(:2)] = .392
y3 = .H6064
Ys = 6933632
ys = 782425088 =  y(1) ~ .7824



Worksheet for Section 3

1. Solve the differential equation: (2?2 + 1)y =y

d dx 1 :
YT /—dy:/ Y dr
y 22 +1 Y x?+1

1
= ln|y|:§ln(sc2+1)+0 — y=Avz2+1

2. Solve the initial value problem: rceosx=2y+e¥)y , y0)=0

x cos v dr = 2y +e)dy == /x cos x dr = /(Qy + %) dy

we need parts here u = x dv =cosx dxr so we get = sin x—/ sin x dr = x sin x+cos x+C'

1. 2
= y2+§esy:xsmx+cosx+0 since y(0) =0 = C:—§

1. 2
so the solution is % + ge‘sy = sin T+ cos T — 3



Worksheet for Section 4

Show that if P satisfies the logistic equation, then

Lo =kRP1-%)(1-%)
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2. Show that a population grows fastest when it reaches half its carrying capacity.

the population grows the fastest when P’ has a maximum, that is, when P” =0
K
Pl=0 < P:O,Kori

K
since 0 < P<K =— P’'=0 when PZE



Worksheet for Section 5

1. Solve the differential equation: Yy + 2y = 2e”*

/de
plx) =e =™

thus e**y + 2%y = 2e"e* «— (e%y)/ = 2¢3°

2 2
so ey = /263"’3 dr = e*y= ge&": +C = y= gem +Ce ™

2. Solve the initial value problem: @ — 2ty = 3t* e’ w0)=5

/—%ﬁ )
p(t) =e =c'

dv !
thus e*tQ% _ote Py = 3% = (e*ﬁy) — 3¢2
so e’y = /3252 dt = B+0 — v=1e 1+

since v(0)=5 = (=5 therefore v=t%" + 5e’’



