Solutions 14(a) 1

[Complete solutions to Exercise 14(a) |

1. Integrate each function twice and substitute the given conditions to obtain the
following:

(8) s =-4.9¢° (b) s =1.63t° ©) s= ut+%at2

2. (a) Characteristic equation is given by
m’+5m+6=0
(m+3)(m+2)=0
m=-3 m,=-2
Since we have distinct roots so by (14.4) we have
y=Ae ™ +Be™
(b) Characteristic equation is m”> +4m+4 =0
2
(m+ 2) = 0, hence m=-2 [Equa| Roots]
Substituting m = -2 into, (14.5), y = (A+ Bx)e™ gives
y=(A+Bx)e™
(c) Characteristic equation is m” —2m +4 = 0.
Using the quadratic formula (1.16) with a=1, b=-2 and ¢ =4 gives
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Putting & =1 and =+/3 into (14.6) gives Y =eX[ACOS(\/§X)+ Bsin(\@xﬂ

3. We will just state the characteristic equation and then the solution.
(a) We have

m®+3m+2=0
(m+2)(m+1)=0
m=-2,m=-1 [Distinct Roots]
By (14.4) the general solution is y = Ae > + Be”™

—b++/b®—4ac

(1.16) m= >a

(14.4) If m, and m, theny = Ae™ + Be™"

(14.5) Equal roots m then y= (A+ Bx)e™

(14.6) If m=qxjpgtheny=e”[Acos(Sx)+Bsin(px)]

(b) The characteristic equation is given by
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m?>-7m+6=0

(m-6)(m-1)=0
m =6 m,=1 [ Distinct Roots|
By (14.4) the general solution is y = Ae®™ + Be*
(c) We have
m’ -6m+9=0
(m-3)"=0 gives m =m, =3 [Equal Roots]
y =(A+Bx)e*
(d) We have
m’ -4m+5=0
+.16—
m= # =2+ [Complex Roots]

Using (14.6) with =2 and S =1 gives y = e**[Acos(x)+Bsin(x)].
(e) We have
m®-8m+16=0
(m —4)2 =0 gives equal roots m =4
By (14.5) we have the general solution y = (A+ Bx)e*”

4. (a) Characteristic equation is
m®+6m+9=0

(m+3)° =0, m=-3
Since we have equal roots, m = -3, so by (14.5)

y=(A+Bx)e™
(b) Characteristic equation is

10m? +50m+250=0
m?+5m+25=0 [Dividing by 10]

Puttinga=1, b=5 and c=25 into (1.16) gives

5+ [25- -
_55(25-(4x25) 5 |25(1-4)
2 2 2
= —Ei V2593 = —Ei ﬂ =m [Complex Roots]
2 2 2 2
—b++/b* —4ac
(1.16) X =
2a

(14.4) If m and m, theny = Ae™ + Be™"
(14.6) If m=a= jB then y=e™[ Acos(Bx)+Bsin(x)]

(14.8) If r?+k?=0 then y = Acos(kx)+ Bsin(kx)
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Putting a:—g and ﬂz% into (14.6) gives

y = e_gx {Acos(ﬂx} Bsin(ﬂ XH
2 2

(c) Characteristic equation is
-m?-3m+8=0
m?+3m-8=0 [Multiplying by —1]
Puttinga=1, b=3 and c=-8 into (1.16)
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By (14.4) y= Ae™ + Be" where m, and m, are as above .

_ —b++/b*-4ac
2a
(14.4) If m, and m, theny = Ae™" + Be™"

(1.16) X



