MATH1005H1(BIT2004A) - Test 2: 14:35-15:25, Oct 17,
Friday

Total points: 15 Closed book, non-programmable calculators are allowed!

Name: Student Number:

[2] 1. Find the general solution of y” — 8y’ + 16y = 0.
(a) 1% + ce®® (D) cr1e® + core®™ (¢) cre?® + €™ (d) e ¥ (c1 +coz)  (e) €¥%(cy + o)

Solution: (b). The indicial equation is r* —8r+16 = 0, = r = 4. So the general solution
is y(z) = 1 + cowe?.

[2] 2. Find the general solution of 3" — 4y’ + 13y = 0.

(a) c163® + ce®® (b) €37(cy cos2x + cosin2x) (c) e**(c; cos 3z + ¢ 8in 3w)

(d) e73%(cy cos 2z + cosin2z)  (e) €%%(cq cos dx + o sinda)

Solution: (c). The indicial equation is r? — 4r + 13 = 0,= r = 2 + 3i. So the general
solution is y(z) = €**(c;y cos 3z + ¢y sin 3x).

[2] 3. Find the general solution of z%y” — xy’ — 3y = 0 for z > 0.
(a) a2+ cox™t (b) crz? + ozt (¢) crz™ + e (d) 12 +cor (e) ey + e
Solution: (c).

The indicial equation is 72 + (=1 —1)r —3=0,=r = —1,3.

The general solution is y(x) = cyz™! + cox.

[2] 4. Find the general solution of z%y” — 5zy’ + 9y = 0 for = > 0.

(a) c12® + cor®In(z)  (b) iz + oz In(z)  (¢) cro™ + cer 3 In(x)

(d) ezt + ozt In(z)  (e) c12? + coz? In(x)

Solution: (a)
The indicial equation is r? — 6r +9 = 0,= r = 3.

The general solution is y(x) = c;2° + co2® In(z) or 23[c; + ¢ In(x)].



2]

5. Find the general solution of z2y” + zy’ + 9y = 0 for x > 0.

(a) c12? + cor?In(x) (b) iz + cex?In(z) (c) c1z™2 + oz ? In(x)

(d) 1 cos(2In(3z)) + cosin(21In(3z))  (e) ¢1 cos[31n(z)] + ¢ sin[3 1In(z)]

Solution: (e)

The indicial equation is 7> +9 = 0,= r = £3i. Thus the general solution is y(z) =
c1 cos(31n(z)) + cosin(31n(x)).

. Solve the equation y” — 7y" + 10y = 442 cos(3z) by undetermined coefficients.

Solution: Step 1: Consider the homogeneous equation 3" — 7y’ + 10y = 0. The indicial
equation is r2 — 7r +10 =0, r = 2,5. Thus

yn(x) = c1* + cpe. 1.5 points

Step 2: We try y, = Acos3x + Bsin(3z).
=y, = —3Asin3z + 3B cos(3x),y, = —9A cos 3z — 9B sin(3x).
Substitute all of them into the DE:
(A—21B)cos3z + (21A + B)sin(3x) = 442 cos(3z) =

A—21B=442,21A+ B=0;= A=1,B = —21.

Thus
Yy, = cos 3x — 21sin(3x).

Thus the solution is: y = ¢1€*” 4 c2e®” 4 cos 3z — 21 sin(3x).



