Solution Math 202-091  Quiz 2 (B)

Q.1: Solve the differential equation (sinz + 3z2y?) dz + (22%y + cosy) dy = 0.
Sol: M (z,y) =sinz + 32%y? and N (z,y) = 223y + cosy

M, = 6z%y = N,, the equation is exact.

0
8f = M (z,y) =sinz + 32%y*> = f(z,y) = —cosz + z%y* + g (y)
x

0 )
85 =223y + ¢ (y) = N (x,y) = 223y + cosy = ¢ (y) =cosy = g(y) =siny+ C

Thus one parameter family of solutions is — cosz + 23y? + siny + C = 0.
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Q.2: Solve the initial value problem sinz L + (I14cosx)y = ———, ¥y (W) = 1.(initial
dx 1 —coszx 2
condition is changed)
d 1 1

Sol:  Given equation can be written as 4y + ( + cos x)y = —

x sin x sinz (1 — cosx)

1
which is a linear equation with P (x) = _ T _ scx — cota

sinx sinx
IF — ef(csc z—cotx)dr _ eln(csc z—cotz)+lnsinz _ 61n( l—cosz ) sinx

sinx

=1—coszx

d
e (1 —cosz)y) =cscx = (1 —cosz)y =In(cscx —cotx)+ C

1 — cot 1
y(ﬂ)zl =1=In(1-0+C =C=1 = y= n(cscx — cofz) + is the solution.
2 1—cosx

Q.3: Transform the equation into a separable equation (2zy + 32?) dx + 2y*dy = 0.

Sol:  Given equation is a homogeneous equation.

Putting y = uz and dy = udx + zdu, we get (22%u + 32?) dx + 22%u? (udz + wdu) = 0

d —2u?
(2u + 3 4 2u®) dx + 2uPzdu = 0 = u

= W L ou+3 du, a separable equation.
X u u

Q.4: Transform the equation into a linear equation (—2z%y + 3zy?) dr = 223dy.

dy 1 3

d 1 3
Sol:  We can write & _ ——y+—yt = + —y = —y*, a Bernoulli’s equation with n = 4.
dx x 212 dr 212

3y _dydu_ 1 sdu
dr  dudr 3 dx
3 4 du 3 -9

1
—u 3— 4+ —u u 3 = — — —u = — a linear equation.
3 dr =z 222 de =z 2 d

1



