
Exam 4 Review: Sections 4.1-4.2

Section 4.1 Find the general form of the solution to the system

x0 = y

y0 = 2x+ y

Section 4.1 Find the solution to the system

x0 = 10y, y0 = �10x; x(0) = 3, y(0) = 4
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Section 4.1 Transform the following di↵erential equations or systems into an equivalent
system of first-order di↵erential equations.

(a) x00 + 3x0 + 7x = t2

(b) x00 + 4x� x3 = 0

(c) t2x00 + tx0 + (t2 � 1)x = 0

(d) x00 + 2x0 + 26x = 82 cos 4t

(e) x00 = (1� y)x, y00 = (1� x)y
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For extra practice you can also attempt to

solve these systems .



Section 4.2 Solve the following system of equations

x0 = x� 2y, y0 = 2x� 3y

Section 4.2 Solve the following system of equations

x0 = �3x+ 2y, y0 = �3x+ 4y; x(0) = 0, y(0) = 2
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Combining with Eqn I
,

we can also solve for y : Next we use the initial values

to solve for C , and Cz .

T.EE?e:t.u.e*..scaea-.c.eu-nfi:;Yoi:::::::Ic.3='
' '

÷÷÷÷ : Is
.= { ( Gc

,
est + geht )

=3 c. e' rtzcze "
.

#

Therefore our unique solution is x Lt ) -

- ¥( Est - e-
Zt )

yltt -

- Is (zest - EET )
.



Section 4.2 Solve the following system of equations

x0 � 4x+ 3y = 0

�6x+ y0 + 7y = 0

For the remaining problems you can use the method from the problems on the previous

page ,
but I will solve them using

the differential operator Dj i.e
. Dff ] -
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First rewrite the system as ( D - 4) × + 3 y
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Solving (7) and (8) using characteristic equations yields
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You could also just solve Eqn G) for y and

use the method of elimination from the previous
two problems to solve for X .

On the next problem I will use the same method as this

problem ,
but in a smarter way using linear algebra .



Section 4.2 Solve the following system of equations

x0 = 2x+ y

y0 = x+ 2y � e2t
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Section 4.2 Consider the following diagram:

Whenever k1 = 4, k2 = 2, m1 = 2, m2 = 1 and f(t) = 0 the system becomes

x00 + 3x� y = 0

�2x+ y00 + 2y = 0

Find the general form of this system of equations.
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let ⇐ ( 77 ) ,5= a) and I -

- ( g )
.

Then
detfx

, f) = det (713 p¥z) -

- 45+3745+27 - tht - 27--134+5132+4=45+1145+4 )

and
dettfiyt-detfoo-fzzl-o.com - th - 0=0

.

So
( DZH ) ( D 't 4) x -

- O = x' " ' +5×4 't4x
.

The characteristic eyn has roots Ii ,±2i ,
so

+ = a. cost + azsinttb , cos Ztt basin 2T
.

From Eqn I
, y=×" + 3×= L - a. cost - azsimt - 46

, coszt - Ubzsinzt )

+ 3( a. cost

tazsinttb.coszttbzsinztly-2la.costtazs.int
) - ( b

, eoszttbzsihzt )


