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Section 4.6

Exercise 1

Find a general solution to the differential equation using the method of variation of parameters.
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Exercise 2

Find a general solution to the differential equation using the method of variation of parameters.

Y +y = sec(t)
2 4+1=0
r=0+i a=0 =1
yp = 1 cos(t) + cosin(t)
y1 = cos(t) yo = sin(t)
Yp = V1Y1 + V2Y2
cos(t) sin(t

Wiy, ya] = ~sin(t) COS(t))‘ = cos®(t) +sin®*(t) = 1
v = —/w dt = —In|sec(t)]
vy — / sec(t) cos(t) Qe
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Y, = — In|sec(t)| cos(t) + tsin(¢)
y = ¢y cos(t) + cosin(t) — In | sec(t)| cos(t) + tsin(t)

Exercise 4
Find a general solution for the differential equation using the method of variation of parameters.
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Exercise 5

Find a general solution for the differential equation using the method of variation of parameters.

y"(0) + 16y(0) = sec(46)
r’+16 =0
r=0+4i a=0 pg=4
yn = c1 cos(40) + co sin(40)
y1 = cos(46) yp = sin(46)
Yp = V1Y1 + V2Y2
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Wiy, yo) = _4 31(11(4)0) 4008(42)
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Exercise 7

Find a general solution to the differential equation using the method of variation of parameters.

Y+ 4t + 4y = e In(t)
r? 4t 4+ 4 = (r +2)?
r=—2
Yp = cle_2t + cgte_2
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Exercise 11

Find a general solution to the differential equation.

Yy = tan(t) + ¥ — 1
r?4+1=0
Yn = 1 c0s(t) + casin(t)
y1 = cos(t) y» = sin(?)
yp = Ulyl + U2y2
| cos(t) sin(?)
Wiy, 2] = | _ sin(t) cos(t)
U1 =— /(tan(t) +e¥ — 1) sin(t) dt = /tan(t) sin(t) — ¥ sin(t) + sin(t) dt

e (cos(t) — 3sin(t))
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vy = /(tan(t) +e¥ — 1) cos(t) dt = /sin(t) + e* sin(t) — cos(t)

e (sin(t) 4 3 cos(t))
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Yo =15 In | sec(t) + tan(t)| cos(t) — 1

‘ = cos?(t) +sin®(t) =1

= sin(t) — In | sec(t) + tan(t)| — — cos(t)

= —cos(t) +
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— sin(t)

3
y = ¢y cos(t) + cosin(t) + 61—0 — In|sec(t) + tan(t)| cos(t) — 1

4.9

Exercise 1

A 2-kg mass is attached to a spring with stiffness k = 50%. The mass is displaced im to the left of the
equilibrium point and given a velocity of 1> to the left. Neglecting damping, find the equation of motion
of the mass along with the amplitude, period, and frequency. How long after release does the mass pass
through the equilibrium position?

2y" + 50y = 0

YO =7 (0)=-1
2r°4+50=0 r=0+£5 a=0 B=5

y(t) = ¢y cos(bt) + co sin(5t)

y'(t) = —5cy sin(5t) + Heg cos(5t)

1
y0)=-7=a
1
y/(O) =—1= 562 Cy = —g
1 1 .
y(t) = ~2 cos(5t) — R sin(5t)
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Exercise 3

The motion of a mass-spring system with damping is governed by

y'(t) +by'(t) +16y(t) =0 y(0) =1 %'(0)=0

Find the equation of motion and sketch its graph for b = 0, 6, 8, 10.

b=20
(1) + 16y(1) = 0
?4+16=0 r=0+4 a=0 =4
y(t) = c1 cos(4t) + co sin(4t)
—4cq sin(4t) + 4cg cos(4t)



b=6
y"(t) + 6y'(t) + 16y(t) = 0
r? 4 6r +16 =0
—6 £ /36 — 4(1)(16)

" 2
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y(t) = e 3 (cy cos(VTt) + ¢ sin(VTt))

Y (t) = e (=V/Tey sin(VTt) + Ve cos(VTE)) + —3e 3 (¢q cos(VTt) 4 ¢ sin(V7t))
y(0)=1=¢

"0)=0= —3c1 = kA
y'(0)=0=V7c; —3c; ¢ Y

-3t 3
y(t) = e 3 (cos(VTt) + 7 sin(V/7t))
b=38

y"(t) +8y'(t) + 16y(t) =0
2+ 8 +16=(r+4)2=0
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Y (t) = —dcre™™ — degte™ 4 cpe
y(0)=1=¢
Y(0)=0=—4c;+cy =4
y(t) = e + dte

b=10
y"(t) + 10y/(t) + 16y(t) = 0
P +10r+16 = (r+8)(r+2)=0
r=-8 r=-2

)
Y (t) = —8cie™® — 2cye
y(0)=1=c1 + ¢
y'(0) =0= —8¢c; — 2¢y
1 4
G=-3 =3
1 —8t 4 —2t
y(t) = —3e + 3¢
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A %kg mass is attached to a spring with stiffness 16%. The damping constant for the system is 2%. It
the mass is moved %m to the left of equilibrium and given an initial leftward velocity of 2.2, determine
the equation of motion of the mass and give its damping factor, quasiperiod, and quasifrequency.
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Exercise 7
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gV T2y +16y=0 y(0)=—7 ¥(0)=-2
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r= v . W% _ 548 a=—-8 =38
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3
Y 1

y(0) = —-2=8c, — 8 ¢y =—1

8t
= —364 cos(8t) — e~ sin(8t)

/25 5 _
A= C%, + C%/ = 1—66_16t = Ze 8t

k 16
w = _— [
m 0.125
2 2T T
T:—:—:_
15} 8 4
_ B _4
f_27r_7r

If you have any questions, comments, or concerns, please contact me at alvin@omgimanerd.tech



