AP CALCULUS

DIFFERENTIAL EQUATIONS
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223 =3 dx

/y2dy = /1‘2\/,133—3(133
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§y3 - 7(x3—3)3/2+C(Via substitution)
33 = 2(x3—3)3/2+D
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du cos 2v

dv sin 3u
sin3udu = cos2vdv
/ sindudu = / cos 2v dv
1 1
—gcos?)u = isin2v+C
—2cos 3u 3sin2v + D
IMPORTANT NOTE:

When you need to antidifferentiate a trig function with a linear argument...

/sin(A:v + B)dx

1
u=Arxr+B — —du=dzx

| i
Z/smudu:—zcosu—&—(?
g /sin(AerB)dx: f%cos(AerB)JrC

It’s a quick way to antidifferentiate trig functions with linear arguments!

Here’s another example:

1
/cos(9x +3)dx = 3 sin(9z + 3) + C

. >y dy . . .
8. Note: We will let -5 == and antidifferentiate twice.
P dx dx
y 2
dy’
— = *+1
dx S
dyy = (5bz?+1)dx
/dy’ = /(53:2 +1)dz
5
y = §x3 +z+C
dy _ 5 3
5 3
dy = gm +x+C| dx
5 4,15
= — — D
y 2% + 5% +Cz +



dy

9. o = (x+2)(z+1)
@ = 22+3r+2
dx
dy = (22+32x+2)dw
/dy = /(w2+3x+2)dx
1
y = §13+%x2+29§+0

3
Since y = —5 when x = —2

3 1 3 5
— s = (=2 + (=22 +2(-2)+C C=—=
=2+ PP A-D+C — O=—
1 3 5
" y=§x3+§x2+2$—6
o dPydy o . .
10. Note: We will again let —= = —— and antidifferentiate twice.
2 dx?  dx
y —4
prl
dy’
-7 = _3p4
dz v
dy = —3z7%dx
/dy' = /—3x_4dm
y/ = g3 +C

d d
Now,since—y :m_3+C’and—y =—1lwhenz=1 — C=-2
dx dx

dy 3
B )
dz *
dy = (27%-2)dx
/ dy = /(x*?’ —2)dz
L
y = 377 - 2+ D

Sinceyziwhenle — D=3
1
.'.y=—§x_2—2x+3
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11. = = 423
dx vy
1 3
—dy = A4dx°dx
Y
1 .
/fdy = /4z‘3d:r

Y
Inly] = 2*+C

Since (0, 7) is on the curve — C =1In7

Injy] = 2'+In7
y — ex4+1n7
y = e:t461n7
y = 7’
d 2
12. 2o L
dz x
y2dy = z3dx
/y_2 dy = /az:_3 dz
1
-yl = —3 7?4+ C
1 1 1
Since (1,1) is on the curve — C = -3 — T +
2
13, B _ 3T
dx e

e dy = 3z%dx

1 )
—eW=p3+0C — ng

2=+ 3

e =223 ¢

2y = In(22% + e)

1
y=5 In(22° + e)
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dy _

4. - = y*(6 — 2z)
y~2dy = (6 — 2x)dx
—y t=6rx-24+C — C=-13
1
—— =6z —2? 13
Y
B 1
VTP 6t 13
5. W2
dx y
ydy = —2x dx
L 2
V== +C — C=2
1, 5.3
2V T Ty
y? = —222+3

y = +v/3 — 222 and since f((1) = -1

y=—v3— 222



16. — =
dx x

1 1
——dy=—dx
1+y z
Inj1+yl=Inlz|+C

1+y:eln|m\+c

1+y=Alz| — A=2
y=2z|—-1

dy 3

17. — =
de Y
y 3dy = zdx
L 5 1,
1 9 5
1 1, 5

T2 20 T8
4
7:5—4$2
Y
dy y—1

18. — =

dx x?

1
—— dy =2 %dx
y—
Inly—1=-=+0C

y—12675
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