Linear Differential Equations Chapter One

Name: Answer

Totally 30 minutes. Please write in details for partial credits.

2. (10 points) The motion of a set of particles moving along the z-axis is governed by the

. ; , dz
differential equation —— = t* — 2%,

dt

where z(t) denotes the position at time ¢ of the
particle.

(a) If a particle is located at x = 1 when t = 2, what is its velocity at this time?

VeLDCrﬁu = 317: —"CB 23_, 13 :‘7
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(b) Show that the acceleration of a particle is given by i—; = 3t% — 3t322 + 325
dx _43_ 3 _ d% _ d .3 2
qt - X —*?ggz—-;(t»x‘):at%sx 9

ot
345 3x (= %7)
= Jgr—343 R+ 3 xg

—

(c) If a particle is located at = 2 when t = 2.5, can it reach the location z = 1 at any
later time? [Hint: ¢3 — 2* = (¢ — 2)(t* + ot + 2°).]

I'F the qu«b[‘c[e can YCQCL'I =] et a (Cl'tel’ Hme ('t72“5—)}

\ x clx ; = ot =25
then <ts VeLDClt}j & < 0 S @ x=2 »I .
However, dx _ (3 x3 = (t-X)(t 5 xt+X") >0 when t>2:5
ot~ and A=1

This is & contyodiction. So the Tar{::c(e can not veach x=|

ot o later time,
3. (10 points) Use Euler’s method with step size h = 0.2 to approximate the solutions to
the initial value problem

5 1
y=-'+y), y1)=1
at the points == 1.2, 1.4, 1.6, and 1.8,
Xo = ! YO: l }(ﬂ“'!: Xﬂ+h Y'ﬂ‘H: Yﬂ'l'hf(xn’y“)
Here fex,y)= ;}-(3’-_,.3)
I
Xi=ltoz=12, y,= I+0.2: 504 ()= 1.4

Koz hetorzlé yo= 4tol gy (147114) <196

3= l4tozz4, Y= 1§6+ 0.2 77 (1196 +196) = 2.9

/ L ~
)(q_:[.é-f-o.?. =8, Vo= 2.7% +0.2 --l_—6-(z.79+z.79) ~ 41l



Linear Differential Equations Chapter Two

Name: Answer

Time: 50 minutes. Please write in details for partial credits.

1. (10 points) Classify the following equations as separable, linear, eract, or none of these.

(a) %? = tIn(s*) + 8¢°

ggf;arab(?/
2 ds _s+1
B &y =g

Yone o-f these

(c) 3t =¢ %—Fylnt

Linear

(d) 3?":%—93

Uinear

(e) (ye™ + 2z)dx + (ze™ — 2y)dy = 0

exact
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2. (10 points) Solve the initial value problem:

dy S
H-ud" = Honx o!x &5 \Sll""j 5'& X edx

d ;
£ =(1+¢*)tanz, y(0)=+v3

= tan, Y- In(eosx) + C
By yw@=J3 we get
-{)—qnhtﬁ --—In(CaSO) + C = C

=) = Jcnn hnCCosx) + 3
3. (10 points) Obtain the general solution to the equation EE—y—
%\’—( -y = e = g 1ntegrating -fadvf $ix)= e 5 o[x:e-x
= %E [e"‘y] E
5 e’y =3e7+C
= [y =17+ ce"I
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6. (10 points) Consider the equation (y* + 2zy)dz — 2* dy = 0.
(a) Show that this equation is not exact.

(b) Show that multiplying both sides of the equation by y~? yields a new equation that
is exact.

(c) Use the solution of the resulting exact equation to solve the original equation.

(d) Were any solutions lost in the process?

@ 3 (.\g -!'?r)(j)-—Zj'f‘?-x %(—Xt) - —2x So %ﬁwﬂiu%"’" 1:5
© ity both st by o™ = | TFFES (14 K )dx - Bdy=o

= ek M= 1+ %5 N:~"-—in-fhen

y
oM _ _ X an_ _2X g,el-28
Y [»j" , X y‘- 2Y X

and Hre e?uwh‘on 15 exact.

=M = F=[mdx+gip= fU+ Iy)d"+3‘5)' ><+f’—§j— +90).
=N 75552-(”»—%3(9:),-*-’;—1

D -§+ 3"‘.9) :'1‘3&

o +he Solution +o oﬂ{ez s LFth X + lj =2

@ Since we muliiply both side of the odoff eq by Y=, we lost the

Solution NU Oi'b*" e Frocesj

dl‘" X"ﬂ

‘\l
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