Math 1005 D4 Test 2 Feb 11, 2015

Total mark: 30. Closed book. Non-programmable calculators are allowed.

Last Name = First Name ____  Student Number

Question 1. [2] Multiple Choice Questions(Please CIRCLE your answer )
(1) (2 Marks) A particular solution of the equation y” + 4y’ + 4y = e =% is given by

A. Crle 2
Cx2672x
Cre 2

0672:1:

= O o U

None of these

Solution: (1) B

Question 2. [8] Solve the IVP:

y' — 4y +5y =0, y(r) =0, /(1) = =" (1)

Solution: The indicial equation is

12 —4r4+5=0 (1 mark)
he roots of the indicial equation are
7”1,2:4i2i=2:|:i (1 mark)
so the general solution is
y = e**[c; cos(z) + cosin(z)] (2 marks)

Since

Y = 2¢*[c) cos(z) + cosin(x)] 4+ e**[—¢p sin(z) + ¢ cos(z)]

and y(7) =0, /(1) = —e* | we have

—e®™e; =0
(2 marks)
¥ (—=2¢; — ¢g) = —€"
so ¢1 =0, cg = 1. Then the solution to the initial-value problem is
y = > sin(z) (2 marks)
Question 3. [10] Solve the differential equation:
Y — 2y — 3y = 4e*°. (2)

Page 1 of 3 Continued on next page. ..



Math 1005 D4 Test 2 Feb 11, 2015

Solution: | Solution 1| Two linearly-independent solutions to the complementary equation of
(2) are
yi(z) = e, ya(x) =€ (2 Marks)

Then, the Wronskian is

x T et e
W(x) = w(@) 1) = = 427 (2 Marks)
vi(e) wh(z)| -7 3e¥
and
0 T 0 e3”
Wi(x) = v2(®) = = —4e”
@) vhla)|  [aer ges
(2 Marks)
T 0 e " 0
W2($): yl( ) _ ) — 4T
n(x) flz)] |—e™™ de*
So, the particular solution is
Wi () Wa(z)
= d d
wla) =n(@) [ e + () [ T
—4 5x 4%
:e“/ zx da:+e3$/€2xda:
de de (2 Marks)
:e_i/—egxdx—i—egz/e_xdx
4
— _ *62:6
3
Therefore, the general solution is
—x 3x 4 2z
Y(z) = Cre ™ + Coe™ — 3¢ (2 Marks)

Solution: | Solution 2 | Two linearly-independent solutions to the associated homogeneous equa-
tion of (2) are
yi(z) = e, yo(z) = > (2 Marks)

Since non-homogeneous term is 5e3? , we seek a particular solution of the form
yp(x) = Ae*®. [1 Mark] (3)
Then,
Yy () =2Ae%®
y"p(x) =4Ae*® [2 Marks|
Substitute both (3) and (4) into (2), we have

—3Ae% = 4e** (2 Marks)
So
—34 =4 [1 Mark| (5)
then
A=-2,
3
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A particular solution is therefore
4
Yp(z) = _56236 (1 Mark)
Therefore, the general solution is
Y(z) = Cre™" + Cye™ — —e™ (1 Mark)

Question 4. [10] Solve the differential equation:

672:1:
Y Ay Ay = —;

Solution: Two linearly-independent solutions to the complementary equation of (6) are

yi(z) = e ¥, yo(x) = x>
Then, the Wronskian is
x x e 2 xe 2
W(x) = y(@) yale)| _
K@) )| |-2e e g
and
0 yolx 0 re 2"
Wa(e) - =15
f@) yhlx)| |z e %" —2ze
yi(z) O e 2 0
Wa(z) = / - Cop e20|
yi(z) f(x) 2e7

So, the particular solution is

=y1(z / W (x (z) W (;C)) d

=e /—dx + xe” /dw

=—e njz| —e

Therefore, the general solution is

Y(z) = Cre ™ 4 Cowe™ —

e 2 In|z| —e

—2x

(2 Marks)

(2 Marks)

(2 Marks)

(2 Marks)

(2 Marks)
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