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MATH1005H1(BIT2004A) - Test 3: 14:35-15:25, Nov 7,
Friday

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

Name: Student Number:

1. Let y(z) be the solution of the differential equation: y'y” = 4z, y(0) = 1, '(0) = 0.

Which of the following is a value of y(3)?

Solution: (e). Let z = ¢/. Then 2z’ = 4z = 1z = 22% 4 ¢. Note that z(0) = y/(0) = 0,
we have ¢ = 0. Thus 22 = 42% = 2 = £2r = ¢ = 22, = y = +2? + d. By y(0) = 1,
d=1. Thus y = +z* + 1,= y(3) = 10, or —8.

. Solve the differential equation: y” — 3y” — 4y’ + 12y = 0.

(a) c1e® + coe™? + c3e73 (b)) cre™* + cowe™* + ez (¢) c1e** + cpwe® + c3e®”

(d) c1e® + €3 + e3¢ (&) 1% + cee™ 2T + c3e3”

Solution: (e).
The indicial equation is r® — 3r? — 4r 4+ 12 = 0, which gives r = 2, —2, 3.

Thus y = ¢1€?® + cye™ 2% + c3e32.

. Consider the differential equation y” — 3y’ +2y = €3*. Let y,(z) = uy(x)y1(x) +uz(z)y2 ()

be a particular solution of the equation, where y;(z) = €%, yo(x) = €**. Find uy(x).

(a) 629”—1—690 (b) ezx (C) 3e® (d) e (e) _ 1 22
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Solution: (e).
Note that the indicial equation of the homogeneous equation 3" — 3y’ + 2y is

P —3r+2=0,=r=12=y(z) =", y(r) = *.
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From y;(x) = €%, ya(x) = €**, f(x) = €*® we have

2z 3T
/ _ _y2f _ —€7e _ 2z _ 1 2z
(@) = e = e = € = up(x) = —=e™.
NY2 — N2 ee eve
T 3T
yof e’e
ug(x) = = =", = uy(x) = e”.

ylyé _ yin 261‘6250 _ 690621:

1 1
Yp(r) = wr(2)y1 () + ua(x)ya(z) = —262%9” + e = 563“”.
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4. Find the general solution to the system: fli—t = 2x + 3y, % =z +4y.

Solution: In matrix form, the system is x’ = Ax, where x = { 5 } and A = { i i ] .

det(A — AT) = Q_A 43A NG 4+5=0 = M =1 A =5 2points
For \; =1, [ }{Z}—Oéa—k?)b—O b=1 = v, = _13 1 point

3 1 _
For Ay = 5, [ 1}[6]:O:>a—b:0,b:1jvgz{l}. 1 point

are independent solutions, and the general

-3
1
-3 | 1
Thus, x;(t) = 1 and x3(t) = e 1

} + coe® { 1 } Thus

solution is x(t) = ¢ye [ )

x(t) = =3cie' + e, y(t) = cre’ + cpe. 2 points



