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Review Problems
1. Find the general solution: y” — 2y’ — 3y = 3¢
2. Find the general solution: y” + 6y’ + 9y =— 578 sin 5¢
‘__7 3. Use the method of reduction of order to find the general solution to x%y” — xy’ +y = x given that
¥, =X is a solution to the complementary equation.
4. Use the method of reduction of order to find the general solution to
xy" = (2x+2)y’ + (x +2)y = 0 given that y, = ¢* is a solution.
5. Given the differential equation y” —xy'—y =0:
a. Suppose that y(x) has a Taylor series about x=0,

)
y»=x %@f‘ =ay+a X+ )7 +ay +axt +asx +agd + .
=0

Substitute into the differential equation and simplify by grouping together terms with

b. Given the initial conditions y(0) = 16, y'(0) = 15, find the first five terms of the Taylor
series solution y(x).
c. Use the answer to part b to find an approximation of y(2)

6. Given the differential equation y” +x2y = 0 with initial conditions y(0) = 1, y’(0) = 0, use the
first five terms of the Taylor series about x = 0 to find an approximate value of the solution at
x=12.

7. Supposey is the solution to a given initial value problem and y is given to you in the form of a
MacLaurin series, y() = 11+ x+ 322 + Z3 + Sxt + ...

a. Find the values of y(0), y'(0), y”(0), y"’(0), y¥(0) (Note that the notation y®(x)
indicates the fourth derivative of y).

b. The next term in the MacLaurin series would be asx°. Find the value of the coefficient
as, given that y®(0) = 2 (that s, the fifth derivative of y evaluated at x=0 is 2).

8. Find a particular solution of x?y” +xy’ —y =2x*>+2 giventhat y, =x and y, = i are solutions
of the complementary equation.

9. Find a particular solution of xy” +(2 — 2x)y+ (x — 2)y = ¢** given that y, =¢* and y, = %
are solutions of the complementary equation.

10. Find the general solution: y” — 2y’ +y = 14x%/2¢*

3. Use the method of reduction of order to find the general solution to x?y” — xy’ +y = x given that
¥, =x is a solution to the complementary equation.
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7. Supposey is the solution to a given initial value problem and y is given to you in the form of a
MacLaurin series, y(x) = 11 + Jx+ 2x2 + &
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a. Find the values of y(0), y'(0), y”(0), y’”'(0), y¥(0) (Note that the notation y*(x)
indicates the fourth derivative of y).

b. The next term in the MacLaurin series would be asx® . Find the value of the coefficient
as, given that y®(0) = 2 (that s, the fifth derivative of y evaluated at x=0 is 2).
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