Answers to lecture problems — lectures 10...13
Lecture 10

Slide 1
Order is 2, equation is linear and homogeneous.
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N _
N

INN=-At+Kk

N =exp[-At +k]
=exp[k]exp[-At]

Usually written N = N exp[—At]
Slide 3
Order 1, linear, inhomogeneous
Order 2, linear, homogeneous
Order 1, non-linear, inhomogeneous
Order 2, linear, homogeneous
Order 2, linear, homogeneous

Order 2, non-linear, inhomogeneous
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372/— %+4y=0
m?—4m+4=0
(m-2)(m-2)=0
Double root m =2
y = Aexp[2x]+ Bxexp[2x]

% = 2Aexp[2x]+Bexp[2x]+2Bxexp[2x]
X

y(1) =1s0 Aexp[2]+Bexp[2]=1

% =1s0 2Aexp[2]+3Bexp[2]=1
X

2
dA= .
exp[2] an exp[2]

Hence Bexp[2]=—1and Aexp[2]=2s0B=—

y=(2-x)exp[2x-2].




Lecture 12
Slide 1

2
d_2y+2ﬂ
dx dx
Solution of auxiliary equation is

-3y=x"+5

y, =C, exp[-3x]+C, exp[x]
Trial solution

y, =Ax*+Bx+C

Equating coefficients gives

Az—i, B=—£C and __>
3 9

27
x> 4x 59
y=yC+yp=C1exp[—3x]+C2exp[x]—?—?—ﬁ
d’y  ,dy
W+2&—3y=5exp[—3x]

Solution of auxiliary equation is (as above)
y, =C, exp[-3x]+C, exp[x]
Trial solution
y, = Axexp[-3x]
Equating coefficients gives
5

A=_"
4

y=Y.+Y,=C exp[-3x]+C,exp[X] —%xexp[—3x]
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d’y _dy

W+2&—3y =5exp[-3x]

Solution of auxiliary equation is (as for Lecture 12 above)
y, =C, exp[-3x]+C, exp[X]

Trial solution

Yy, = Asin3x + Bcos3x

Equating coefficients gives

y=Y.+Y, =C,exp[-3x]+C, exp[x]+3—7osin 3x—%cos3x.

Second problem is tackled in the lecture!

y =Cexp[Ax].



