MATH1005H1(BIT2004A) - Test 1 - 2:35 - 3:25pm, Oct
3, Friday

Total points: 15 Closed book, non-programmable calculators are allowed!

Name: Student Number:

[3] 1. Solve the initial value problem: % = %, y(0) = 2.

Solution: By separating x and y we have
3y°dy = ze®dr = /3y2dy = /xexdm =P =2e” — "+ C.
y(0)=2=C=9=y’=xe" —e" +9.

[3] 2. Solve the following differential equation z % + 2y = <=2,

Solution: Write the equation as

d 2 cos T
il + )

dr 'z
I(.CC) _ 6[2/xdx _ elnx2 _ x2‘

Multiply the two sides by 22

d
xQ—y + 22y = cosx. =
dz

(xQZ/)/ =cosz,= 22y =sinz +C,= y =2 *sinx + Cx 2%

[3] 3. Find an integrating factor which makes the equation 12zy? + 3y — 6 + (62%y + ZL’)% =0
exact.
Solution: Let
P,—Q, 2
P(z,y) = 122y + 3y — 6,Q(z,y) = 62%y + 2. = QQ =—.
x
I'(x) P—Q, 2 2
= =—.=1[(z)=2".
. ange the equation - + e*y = y'x” to a linear equation (do not solve the equation!).
3] 4. Ch h ion 2 + 27y = y72? to a li ion (d Ive th ion!
Solution: This is a Bernoulli DE with n = 7. Let u = y*™" = y 5. (1 point)

Then v’ = -6y~ "y, = ¢ = —éy7u’.

Substitute this into the DE we have
1

_6y7u/ + eQxy — y7x2.



Divide two sides by 37 we have

1
—éu' + ¥y = 22, = v — 6e*u = —62°. (2points)

. Solve the following exact differential equation: 2zy> + (3z2y? + 4)% = 0.

Solution: Let
P(x,y) = 2zy°, Q(x,y) = 3a*y* + 4.

Since the equation is exact, there exists a potential function f(z,y) such that
Pz, y) = folz,y), Qx,y) = fy(z,y).
From P(x,y) = f, we have f, = 2xy>. Integrate two sides according to x we have
flz,y) = 2%y’ + g(y).
The above result implies that
fy(z.y) = 32" + ¢'(y).
Combining this with Q(z,y) = f,(z,y) we obtain
32%y° + ¢'(y) = Qz,y) = 32y’ + 4,=

gy) =4=gy) =4y +C
Thus f(z,y) = 2%y + 4y + C. The solution is

22y + 4y = C.



