Solution Math 202-091  Quiz 2

Q.1: Solve the differential equation (2x + 3z%y?) dx + (223y + siny) dy = 0.
Sol: M (z,y) = 2x + 32%y? and N (z,y) = 223y + siny

M, = 6z%y = N,, the equation is exact.
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a;szM(x,y)=2x+3:r2y2 = f(z,y) =2* + 2% + g (y)
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835 =223y + ¢ (y) = N (x,y) = 223y + siny = ¢ (y) =siny = g(y) = —cosy + C

Thus one parameter family of solutions is 2 + 23y? — cosy + C = 0.
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Q.2: Solve the initial value problem cos o (1 —=sinzx)y=——"7— y(0)=1.

dz 1+sinx
d 1 — si 1

Sol:  Given equation can be written as 4y + ( Sl x)y = -

x cos T cosz (1 + sinx)
o . . . 1 sin x
which is a linear equation with P (x) = — =secr — tanx
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TF = ef(sec:c—tana:)da: — eln(seczttanz)+incosz _ eln(H_SinI) cosT
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=1+sinz

g ((1+sinz)y) =secr = (1 +sinx)y = In(secx + tanz) + C
x
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Q.3: Transform the equation into a separable equation (2y? + 3zy) dz + z2dy = 0.

is the solution.

Sol:  Given equation is a homogeneous equation.

Putting y = uz and dy = udx + zdu, we get (202u?® + 32%u) dx + 2* (udz + xdu) = 0

d. -1
(2u? + 3u + u) dx + xdu = 0 N

- mdua a separable equation.
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Q.4: Transform the equation into a linear equation (2zy + y*)dx = 5z%dy.
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Sol: We can write ﬁ = % % = ﬁ — gy = @y‘l, a Bernoulli’s equation with n = 4.
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Putu=y'"*=y3ory=u3 w_wa_ o5
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dr dudz 3 dx
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U U —u — 4+ —u = —— a linear equation.
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