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QUESTION 1
1(a) Separable

(1+ %) ydx+(1-y* ) xdy =0
(Divide each term by xy.)

2 2
(1+X )dx+(l_y )dy=0
X y

JMdX+J@dy =0

(\Variables are separated and we proceed to integrate.)

X

Jidx+dex +Jldy—Jydy =0
X y
XZ 2

/nx +7 + /n y—y— =C (Can combine terms to simplify the answer. )

2

(8)
(b) Separable

sin xcos y dx =sin y cos x dy (Divide by cos xcos y)

sin x sin
dx =215 g
COS X cosy
tanxdx=tanydy  (Use trigonometric identities)

Itanx dx = jtany dy

/nsec X =/Nsecy+C
/nsecx—/nsecy=_c
sec X

én? =C (Use the logarithm rules to simplify the answer)
Secy
UESTION 2
(2xy— y? +2x)dx+(x2 —2xy+2y)dy: 0
Mdx + Ndy =0

Check: @:ZX—Zy and @:Zx—Zy
oy OX

Now & = 2xy — y? +2x so that f (x, y) = _[(2xy— y? +2x) dx
OX

thus by direct integration f (X, y) = x*y — y*x+ x> + f (y)
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and %: x? —2xy + 2y so that f (x, ) =.f(x2 —2xy +2y) dx

and by direct integration f (x, y) = Xy —xy® + y* + f (X)
Comparing the answers for f (x, y) to find
f(x)=x*and f (y) = y?

Solution: X+ Yy +xy—xy’ =¢ (5)
QUESTION 3
x%— y =X’ (Can be written in linear form)
X
dy_y_,
dx x
1

Ide=—I§dx:—€nx

e_[PdX —p /X :E
X

et oo
Ao

:x(j(l)dx)
=x(j(x°)dx)
=X(Xx+¢)
= X% +0CX
QUESTION 4
Method 1: Bernoulli
x2+y2:2xyd—y
dx
d_y_ X2+y2
dx 2Xy
_ XY
2y 2x
dy_1,_Xx
dx 2x 2y
dy_i 2_X
ydx 2xy 2
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Letv =y? then g=2yﬂ
dx dx
ldv v _x
2 dx 2x 2
dv v
— =X
dx X

J.de:—J.%dx:—En X

eJ‘de _ e_'m x _*
X

v:xU%-de+cj
=X(IdX+C)

=X(X+C)
y? =x*+xc

Method 2: Homogeneous

X2 +y? = 2xyﬂ
dx
dy  xX*+y°
dx 2Xxy
Puty =vx, then ﬂ:v+xﬂ
dx dx
dv  x* +v*x®
VHX—=———
dx  2x(vx)
dv X (1+V?)
X—=——5—>-V
dx 2X°V
(l+v2)—2v2
B 2V
11—V
2v

Solutions Module 1: Learning Unit 1
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2V

2

dv=ldx

v X
—J —2v2 dv = fidx
1-v X

—ﬁn‘l—vz‘ +/nC = /nx

nC = fnx+/n ‘1— (2)

2
=/n x[l—y—zJ
X

2
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C=x-L
X
y* = x* +Cx
QUESTION 5
Bernoulli
dy Xyt
—~+y=¢e
dx y y
-4 dy -3 X
—~+y°=¢
y dx y
Letz = y°
then $:—3y‘4 dy
dx
thus —1%+Z =e
3 dx
$—3z =—3¢”
dx

Ide = —'[de =—-3X

and /™ = g

o z=-3e¥ (J' e 3. —3e*dx + c)

=—3e¥ (I e 2*dx + c)

= -3e™ (—%ezx + cj

3 3
P=Ze"+ce™
2

y

(11)
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QUESTION 6

o Yy y=x(x+1)y°
dx

ﬂ+ y-1= (x+1)y?

dx X

Ldy 5,1
dx y X

—2

-2y =x+1

Solutions Module 1: Learning Unit 1

(10)

QUESTION 7
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M g_z.i—_xz
Tdx 3x
ej'de ej—%ldx
:e—%fnx
:X_%
z:xg(—fx_’23 X dx+c)
2( 3 17 j
=X} —=x°+C
7
y_éz—gx:’#cxg 9)
QUESTION 8
%+ ycos X =y"sin2x
X
y‘”%+ y"". cosx = 2sin Xcos X
X
(I-n)y™ %+(l—n)yl‘”. cos X = 2(1—n)sin xcos X
X
Let z=y""
dz o dy
Then —=(1-n)y"—=
dx ( )Y dx
dz

.'.d—+ Z(1-n)cosx=2(1—n) sin x cos X
X
edex _ ej(l—n)cosxdx

_ e(1—n)sin X

2N = 2[ e (1 n)sin xcos xdx + ¢

(1-n)sin x

Putu = sinx thendu=cosx and dv=e .(1-n)cos xdx
V= J‘ e(1—n)sin X.(l— n)cos xdx = e(1—n)sin X
— 2sin xelMsinx _o | eEMsinX cos xdx + ¢

(1-n)sinx 2 _all-n)sinx
(1-n)

(n-1)sin x

=2sin x.e +C

Z=2SInX— +ce

(d-n)
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