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2. Use the Laplace transforms to solve the initial value problem
Y+2y -8y =0, y0) =1 y© =8

3. Solve the initial value problem
Y42y = 1@, y0 =y0 =0
where r(t) = 1 for0 < ¢ < 1,and r(z) = 0 otherwise.

4. Solve the initial value problem
Y +2y +y = &) + U, (1), ¥0) =0, y(©0) =1

5. Find the inverse Laplace transform of
AL LE

sS4

using the convolution theorem.

F(s) =

6. Find the solution of
Y 42y +2y =sinor, y(0) = y(0) = 0
where «is a constant.

7. Use Laplace transforms to show that

1.5 :
cost * (—smat] = sint * cosat
a

8. Determine a, so that the equation
Zktzk)c"'l + ZZakx‘ =0
k=1 k=0
is satisfied.
Identify the function

iakx"
k=0

Determine the Taylor series expansion of the function
1
Sl = =——
L=k

centred at the point x = 2.

. Use a power series method to find the complete solution of
Xy +2xy +4y =0
that is valid in any interval not including the singular point.

. Find two linearly independent solutions of the differential equation
£y - (x+2y =
near the point x = 0.

. For the Bessel equation of order zero
2y +x)+xy=0
show that x = 0 is a regular singular point of this equation, and that the roots
of the indicial equation are r, = r, = 0.

Also show that the two independent solutions of the equation for x > 0 are
arl )
T (o and K,(x) = Jy()Inx + ) ————+=| ,
o(x) = Z(k, () = J,(®) 21 TG
where H, is the partial sum
L. L 1

H, =1t —+—=t. . +=
2 3 k




I personally do not see any misprint in #10 from Assign. 

And know two quick enough ways to solve the equation. The problem enforces a solver to use the series method though.

y=0 is a trivial solution which exists for any linear 

Homogeneous equation. So it is correct but absolutely not enough to complete the problem. Since the equation is linear and has non-trivial general solutions you have to find it.

Pay attention that x=0 is a singular point; Frobenius method 

is expected
