MATH1005C —Solution-Test 1 — 4:35—5:25, Jan. 30 2013

Total: 20 marks
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Question 1. Consider the equation % —y' =0.

a) Solve it as separable equation.

(a)
(b) Solve it as homogeneous equation.
(c) Solve it as a Bernoulli equation.

)

d) Find the orthogonal trajectories of the one—parameter farnlly of curves defined by the
general solution.

Solution:
@) pv=m = [ pdy=[pde = J =T +e—y=

)y =P =wifu=tsy=uw -y =utus=u - =u"—u— 755 =1
= [ (i = Ddu = [ 1de — fu— 1] = nfu] = Info] + ¢ = (") = o] + ¢

— \U|;|1| = c|x| —u = 1jcx — Yy = 1ka

(C) y/ = 1._12y2 —a=2 and u = yil — Yy = ufl - y/ — _u*2u/ N _u72u/ _ U72CL'72
o= St bes ly= ey - i

(d) v = g—i so orthogonal trajectories are given by 3/ = —z—z then 3%y = —a2

—>fy2dy:f—:v2dg:—>%:_%3+C_>$3_|_yszc

Question 2. Let f(z,y) = sin(zy) + /2y, x(t) = ' + 1 and y(t) = In(¢). Determine
d
4 fat). v,

Solution:

7 (0)90) = Cyeoston) + 2061 + (weostay) + 320

Question 3. Solve the initial-value problem
cos(z)y’ + sin(z)y = cos*(z), y(m) = g

Solution:
cos(z)y’ + sin(x)y = cos(z) — ' +

sin(x)

cos(a) = cos?(z), then



sin(z)

I(z) = e/ P@@)dz — el costm) = elnlsec(@) _y I(x) = sec(x)
Y= ﬁ [ Q(x)I(x)dx = cos(x) [ cos?(z)dx = cos(z) [ H%S(M)dx = cos(z) [1z + Lsin(2z) + (]
y(im) =5 = 7/2=—-1(n/2+¢c) wc=—m




