MATH1005C — Solution-Test 2 — 4:35-5:25, Feb. 27 2013

Total: 20 marks

Question 1. [3] The general solution of y” + 4y’ 4+ 5y = 0, = > 0 is given by

A. cre ? cos(z) + coe* sinx (*¥) B. cie7% + cpe”

C. ¢1€* cos(z) + coe** sin(x) D. ¢ cos(2z) + ¢y sin(2z)

E. None of these

Question 2. [3] The general solution of x?y” — Txy’ + 16y = 0, = > 0 is given by
A. c1e* + cowe®® B. ¢1 In(2*) 4 coz In(z*)

C. cz* + co2® D. cizt + coxtlnz  (*¥)

E. None of these

Question 3. [4] Find the general solution of the equation

y//+y/_2y:9€$

Sol:
To find yp,, consider the homogeneous equation: y” + 3’ — 2y = 0, the indicial equation is
r?+r—2=(r—1)(r+2) =0 then there are two roots r = 1, r = —2, and general solution

1S

yp = c1€° + coe 2.

Particular solution is in the form y, = Aze®, ¢ = Ae® + Axe”, y" = Ae® + Ae” + Axe”,
after plug in A = 3. The general solution is

y = cre” + coe” 2 + 3ze”.
Question 4. [5] Find the general solution by variation of parameters of the equation
ny// . 4xy/ + 6y — x4e.’E

Sol:
For homogeneous equation x?y” — 4xy’ + 6y = 0,y = 2" is the solution and indicial equation
isr(r—1)—4r+6=r>—5r+6=(r—2)(r—3) =0, s0y = 2% and y = z* are two linearly



independent solutions and general solution is v, = ¢;2? + cox®.

To find a particular solution; the standard form is 3" — ﬁy’ + x%y = 22" so f(r) = 2%e® and
W(z) = y1ys — yiy2 = 2%(32°) — 2*(22) = 2™,

Then u; = _g‘ig;(;”) de = — [ze®dx = e* — xe® (integration by part) and uy = [ %(%)dx =
[ etdx = e”, so y, = (" — we”)x? + x3e” = z?e”. The general solution is

y = z2e” + c12% + coa®

Question 5. [5] Solve the initial-value problem
(4xy)dz + (62 +y)dy =0, y(1) =1

Sol:
(4zy)dr + (62% + y)dy = 4zy + (62° + )y’ = 0 where P(z,y) = 4zy, Q(z,y) = 62> + y then

P, =4z, ), = 12z which are not equal and equation is not exact.

-P .. . . .
% = 4% = 2 js independent of x, so integration factor exists.

y
% = % — In(I(y)) = 2Iny — I(y) = y?, the equation becomes

day® + (62°y* + y°)y =0
which is exact. Then
fo=4day’ — flz,y) =22y + g(y)
fy=062"y" +g'(y) =62y +y° = g(y) =y’ = g(y) = iy“ +e
f(z,y) = 22%° + iy‘l +c— 2% + iy4 =Fkor 8%y +y' =k
yH=1—-k=9



