MATH1005E — Test 1 —- 11:35-12:25, Jan. 30 2013

Total: 20 marks

Question 1. Consider the equation xy + y? — 2%y’ = 0.

(a) Solve it as homogeneous equation.[4]
(b) Solve it as a Bernoulli equation[4]

Solution:
(a) Dividebny, 20%+(%)2—y’:0—>y’: S+ andu=Y% s y=ur—y =utuz=
u+u —ur=u

_2 =1 —)fugdu f%da:—) —ut=In|z|+c—u= ln|z|+c =y = 1n|;g|c+c
(b) Divide by —?, then y — 1y = gyc—z, soa=2andu=y !t —wy=utl—=y =—uu

—u " — tumt = “x—f multiply by u* — v’ + Tu = — is linear, where
I(z) = e/ P@de — of 3dv — (@) — 4 then
u= 1 [(=p)(@)de =3 [ —3dv=(-In|z[+c) v y=u' = y= i
Question 2. Solve the initial-value problem [4]

2 3 T
207y — 2oy = —y’sin(z),  y(g) =7

Solution:

. . . 3
It 1s Bernoulli equation that « =3 sou=y2 s y=u? =y = —tu2u/, y? = u3?

—2?2u 32— 20u~? = —u 3% sin(z), multiply by —u®/2, then 2%y’ 4 27u = sin(x) is linear
and
u' + 2 Ju= Sm(w) andI( )—ef’”” =el? =22
u:x%f %)z = % [ sin(x) ——cos()+c)—>u:%§(z)

=y~ Y2 i—— itial-conditi =
y=1u initial-condition is y m

CcC—Cos(x (2)

=75 o= 4
Question 3. Find the general solution of the equation 3y’ = 2z(y* + 1) and its orthogonal
trajectories.[4]

Solutlon

2 o= 2T — f Y
solutlon and its orthogonal trajectories has ¢y =

dy = [2xdr — tan™'(y) = 2* + ¢ — y = tan(z® 4 ¢) is the general

—1
. m,then
W+ 1y =5 = [+ Ddy=[Frdv—> % +y=FIn|z|+c



d
Question 4. Let f(z,y) = z*+32%y*+y* and y(z) = 2°+62°—z. Determine d—f(a:, y(x)).[4]
T

Solution:

d d
@f(:c, y(x)) = fo + fyé = 42° + 6xy® + (62°y + 49°)(32° + 122 — 1)



