Math 1005 E Assignment 1
Question 1: Solve the initial value problem

zyy = 2¢~%" In x, y(l)=2

ANS:
2
zyy =2V Inx

1
= eV yy = e
x
Inx
= eV ydy = 2—dx
x
Let y? = u = 2ydy = du.
Letlnx:v:>%:dv.
By substitution, we get
—du = 2vdv
= /— du = 2/ dv
:> — = ’U +C

2
ey

=5 = (Inz)* + ¢

= e = 2(lnz)* + ¢
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Using initial condition, y(1) = 2
e? = 2(Inl1)’ +c=c=¢
So the particular solution is

eV = (Inz)” + e

y> =1In (2(Inz)* + )

y = :I:\/ln (2(111 )’ + 64)
Question 2:

a) Find the general solution of the equation

ANS:
ry =14y

1, 1
1+’ "%
+y x
1 1
dy = —dx
1+ 92 x

1 1
:>/1+y2dy—/§da:

= tan 'y = In(z) + ¢

=

=

= y = tan(In(z) + ¢)
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b) Using the initial conditions y(1) = 1, find the particular
solution.

ANS: Using initial condition, y(1) =1,

l =tan(In(l)+¢) = tanc=1=c=

SN

So the particular solution is

T

y = tan (1n(.:L') + Z>

c) Find the orthogonal trajectory of one parameter family found
in a).

ANS: To find the orthogonal trajectory, we need to solve

1 2
= (L+y)y = -

:>/(1+y2) dy:/—xdx

N v
z = C
J773 5
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