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Advanced Higher Maths

Unit 1.4 First Order Differential Equations Solutions
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Advanced Higher - First Order Differential Equations Solutions

Ex9 General Solution First Order

1. (1+x)3—z=xy ; }1—,dy=—dx

1
f;dy:lny
flqux letu=1+x ; du=dx ; x=u—-1

fuT_ldu=f1—§du=u—lnu=(1+x)—]n{}@1+x)

my=>0Q+x)—In(1+x)+c
ny+in(l+x)=0+x)+c
Infly(1+x)=1Q+x)+¢c

y(l + x) — e(1+x)+c

e(1+x)+c Ae*
T (A+x) (Q+x)

y
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2 I

Codx

fﬁdy = [a-»2ay=

[rn=%
xx—z

Advanced Higher - First Order Differential Equations Solutions

dy = xdx

1 _x2+
a-y 2 °
1 _x2+
a-y 2 °

. =1-y+c
7+C
2 =1
x2+C y
B 2
= x2+C

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx

Page 2



Advanced Higher - First Order Differential Equations Solutions

d_y_ X 4,2 . i — X
3. ——=e'y ; yzdy—e dx

fld f 24 1
—ay =1y y=—-=
y? y
J-exdx=ex
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Advanced Higher - First Order Differential Equations Solutions

4. x(y_l)j_izzy ) %dyzzdx ; 1—)—/dy:—dx

X

1
1——dy=y—Iny
J1=5

2
f—dx = 2Inx
X

y—Iny=2lnx+c

y=Imnx*+Iny+c

y = InifyCx?)
eY = yCx?
eV
Y=tx?
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Advanced Higher - First Order Differential Equations Solutions

, . dy . siny __ sinx . _
5. sinxcosy = sinycosx ™ ; o dy = oo dx ; tany dy = tanx dx
J- tany dy = — In|cosy|
f tanx dx = —In|cosx|
—lIn|cosy| = —In|cosx| + ¢

In|cosx| — In|cosy| = ¢

|cosx|
n =c
|cosy]|

cosx

cosy
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Advanced Higher - First Order Differential Equations Solutions

1 1

o0 Y =Gz &

—x ¥ 24y . 2 Y _ oy — :
6. y—x——=1+x"—= ;o A =0-1)

1
J- =D dy =iy — 1)

—1 dx = —1 d
f(x2+x) x_fx(x+1) x

1L __A, B
x(x+1) x (x+1

1=A(x+1)+ Bx

! dx = ! ! dx =1 1 1
e L Fa s LG

my—1)=nx—In(x+1)+c

ny—1)=In

x
(x+1)

. x _Cx+(x+1)
BT R ey

y

_x(C+1)+1
(x4
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Advanced Higher - First Order Differential Equations Solutions

Ex10 Particular Solution First Order

|
Q
S
QU
<
Il
[N

1. 1- cost)Z—i = 2sin2x ; when x = Z

(1 —cos2x) = 2sin’x and sin2x = 2sinxcosy

4sinxcosx 2cosx
dy = ——dx = ———dx
2sin“x sinx
u = sinx
u = cosx dx
[ay=2[1a
y = u u
y = 2lnu
y = 2In(sinx) + ¢
x = 2 y =

1=2n (sin (%)) +c
2in (sin 3)) +

1
1=1In (§> +c=mR2)t+c

1

c=1+1In(2)
y = 2In(sinx) + 1 + In(2)
y = In(2sin’x) + 1

y =1In(1—-cos2x)+1
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Advanced Higher - First Order Differential Equations Solutions

2. (1+x2)3—i=(1+y2) ; whenx=0 and y=1

—1 dy = —1 d
f(1+y2) y‘f(1+x2) *

tan_ly =tan"'x +c

x=0 y=1
tan~1(1) = tan™1(0) + ¢
m
!
T
tan~1(y) = tan1(x) + 1
3.%=x(y—2) ; Whenx=0 and y=5
f L 4 fd
y = | xdx
r-2)
x2
ln(y—2)=7+c
x=0 y=5
In3=0+c
c=1In3

x2
In(ly—-2)= > + [n3

l(y—Z)_xZ

"3 T
xZ

y=3e2 +2
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Advanced Higher - First Order Differential Equations Solutions

4, Z—Z=,/(1—y2) ; Whenx=% and y=0

[ =so]e

sinly=x+c¢

5. Z—Z = ycosx ; whenx=0 and y=1

1
—d =fcosxdx
5

Iny =sinx+c

Iny = sinx

sinx

y=e
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Advanced Higher - First Order Differential Equations Solutions

d
6. % = tanxtany ; when x = % and y=

NE

1
f dy = f tanx dx
tany

cosy
f - dy:ftanxdx
siny

u =siny du = cosydy

cos 1
f - ydy = f— du = Inu = In(|siny]|)
siny u

f tanx dx = —Inifjcosx|)

cosy
f_—dyz ftanx dx
siny

In(|siny|) = —In(|cosx]|) + ¢

1
in(Isiny]) = = In(lcosx]) + In5)

In(lsiny]) = in <2|cosx|>
o 1
suy = 2cosx
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Advanced Higher - First Order Differential Equations Solutions

Ex9A Context First Order

L @ ZT=ks (b) ==

k dn
; (C) E =kn

d dV—k dN—ksoo N s _k
()E—T (e) ﬁ—( )(f)E_E
b _ k.
2. (a) E_\/ﬁ
1
jldD:fkthh
D=kVh+c
(b)
D =8km h =0m 8=kV0+c ; c=8
D =55km h = 100m 55 = kv/100 + 8
55 =10k + 8
47 = 10k i k=47
D=4.7Vh+8

(¢) h=850m

D =4.7v850 + 8 = 145km
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Advanced Higher - First Order Differential Equations Solutions

daT 2 3
3. (a) E=—§t+5

[1r=[-2esd a

1, 3
T=——t?+=-t +c

5 2
1, 3
t=0 T =984 T=—t>?+—-t +98.4
5 2
(b)
1 3
T =98.4 98.4=—§t2+zt +98.4
t2——t=
t2—-15t=0
t(2t—15) =0

t=0 and t=7.5days
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Advanced Higher - First Order Differential Equations Solutions

4. (a)
(b)
t=0 V=0
()

t=5 V=777%

(d t=10 V =90%

av _ e—0-3t

dt

fldV:kfe_”t dt

10
V= —?ke_mt +c

10 10

0=—?ke_0'3(0)+c ; C=?k
10 10 10
—— —0.3t — 1-— —0.3t
14 3 ke +3 k 3 k(1 — e 03¢)

1
77.7 = ?Ok(l — e 03®)

_777x3
T 10(1 — e 03®)

30

V =100(1-e%3)

V =100(1—-e3)=95%

The model is over estimating the true audience figures.
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Advanced Higher - First Order Differential Equations Solutions

Ex11 - More Modelling

dx
— = —kx

dt
1

f—dxz—kfl dt
X

In(x) = —kt+c

1. (a)

In(x) = —kt + xg

x = xge M

50 = 100e %2>

0.5 = e—k(25)

1n(0.5) = —25k

_ In(0.5)
~ —25

_In(0.5)
Y

x = xge 00277t

= 0.0277

x =209 x,=100g 20 = 100e-00277t

0.2 = e—0.0277t

_ In(0.2)
~ —0.0277

n(0.2)

t= W =58.1 days

Page 14
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Advanced Higher - First Order Differential Equations Solutions

2. (a) 2L = —k(p - 15)

f((a_—lls)d(bz—kfl dt

In(@ —15) = —kt + ¢

@ = Ae " + 15 ; A=e€
(b)) t=10 @ =50 @ = Ae " + 15

50 = 100e %10 4 15

0.35 = ¢~ 10k

¢ = 100e2105 4+ 15

t=>5 @ = 100e—0105¢t 4+ 15
@ =742°C
(b)(it) @ =45 45 = 100e~0105t 4 15

0.3 = ¢ 0105t

o Ini0.3)
~ —0.105

e Inifn.3) 115 minut
—_0.105— .o minutes
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Advanced Higher - First Order Differential Equations Solutions

aP

3. (a) = = kp
fl d kfl dt
~dp =
p
In(p) =kt+c¢
P = Pyekt ; Pp=e
(b)) t=10 P, =468 P =534 P = Pyelt
534 = 468ek(10)
(534
Inii=—=
k= —(1%68) = 0.0132
P = 46860'0132t
(b) t=20 P = 468¢0:0132(20)

P = 609 people
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Advanced Higher - First Order Differential Equations Solutions

4. (a) &~ kx

dt
1

f—dx:kfl dt
X

In(x) =kt+c

x = xpekt ;o xo = e

()(H) t=0 x;=100 x = 100ekt
t=7 x=1000 1000 = 100e¥(™M

Ini10)
ko= 7

x = 100e(lm}(30))t

o 100e(ln§(’7:10))t

Inig10)
ln(lgo) B <n 7 >t

In (1:;—0) - ;tlnizm)

(ln(lO)
(©) x =100e\ 7

J109) _ 31 69m?

Total not covered = 10000 — 3162 = 6838m?

5000 (M)t
(d) t = half — life er 7

_ 7In(50)

eSS
In(10) 9 days
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Advanced Higher - First Order Differential Equations Solutions

5. (a) = = kx
1
f— dx = kf 1 dt
X
In(x) =kt+c
t=0 x=xy ; c=In(xg) x = xgekt
t=1 xo=2 x=16 1.6 = 2ekM
! (1'6) =k
n 5 =
k =—0.223

x = 20223t

(b)(@) t=3 x = 2e70223%(3) = 1,0241mg
(b)) x=05 05 _ 022
2
In (0—5)
t= 0223 6.2 hours
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6. (a)

Advanced Higher - First Order Differential Equations Solutions

dx _ dx  dV . — (42
d_t_dV i ; V—(X +3X)
dx (x*+4)
—_—= X 2 = —
TR P S G e v
dx_(x2+4)

dt  (2x +3)

(2x + 3) _

mdx—fl dt

2x 3 dc= 14
.hﬂ+@+@u4)x‘f t

3 X
2 —_ -1(Z) =
In(x“+4) +2tan (2) t+c

3 0
In(0% + 4) + Etan_1 (§> =0+c¢

c=1In(4)

3 X
2 21 (1) —
In(x=+4) + > tan (2) =t +In(4)

av
E—2x+3 i
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Advanced Higher - First Order Differential Equations Solutions

7. (a) —=-(v—-v?

ﬁdvz% 1 dt
J J

1=A(1-v)+ Bv

f ! d—f1+ L@ = inpl - it |—l|
v =) v= - v =Inlv n|l(1—-v)|=In

(1-v)

iy el
Ef t=ct
ml—"| =14
"|(1—v) —tTe
t=0 v=0.2 C=ln|%=ln(%)
ml—"| =L+ (1)
"|(1—v) 207G
v :e(%mn@))
1-v)
v L&) (—2t) =
- 37 7 s
1
v(l + 4e(_7t)> =1
1
V=

(1 + 4e(_7t)>

§!

v

—v)
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Advanced Higher - First Order Differential Equations Solutions

ao 2., _ _ 2
8. 5—40 5(9 15) =46 59

1
[—ao=[1a
46 — =0

5
1 o= —2m(46-20 : 1 dt =40
| —5- o= ~3m(16-50) : | 1 de= a0t
46 — £ 6
> (46 29)—t+
2 57) 7T
5 2
t=0 6=15 —Eln(46—§(15)>=(0)+c
= —2 o
c= va._(, )
> 2 3 i
t=—2in(46 —20) + 2 Ini{40)
5, [ 40
= —In| ————
2
46— £6
5 40
6 = 100 t=in|————
46 — £ (100)
. 51 (40)
—2"™\s

t = 4.74 minutes
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Advanced Higher - First Order Differential Equations Solutions

Ex1 Integrating Factor

1. x4 x’y=3x ; standard form @ 4 xy =3
dx dx
(b) % +4x=xy ; standard form % —xy = —4x
(c) —5x2 2 4 4xy=x3 ; standard form ZL-Lty=_%
dx ! dx  5x 5
(d) sinx % +ycosx =0 ; standard form Z—i + ycotx =0

&y g _ . dy _
(e) ——5=0 ; standard form -—==5
(f) 22 yayr=t3—-1 ; standard form ZL+iy=¢-21
dat ’ dx  t t2
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(b)

(c)

(d)

(e)

(f)

Advanced Higher - First Order Differential Equations Solutions

1.2

Z—Z +xy=1 ; integrating factor e/ ¥ = e2*
Z—i’ + éy =3x ; integrating factor ef%dx = gllnx — 42
Z—i—xz—zy: 5—x% ; Z—z—zi—zy —%—§ integrating factor e_%f?lzdx = e%
3x % —6x%y =12x3 ; Z—z — 2xy = 4x? integrating factor e 2/¥dx = =¥’
3x2 z—z —6xy=12x ; Z—z — %y = % integrating factor e ™2 f%dx = e 2x — =
1 9
9y — x? Z—i =0 ; % - x%y =0 integrating factor e = ox
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Advanced Higher - First Order Differential Equations Solutions

-y=2 ; integrating factore

1
-2 f;dx — iz
X

1 2
; yx—ffx—zdx

(b) xd—y—Zy =—3x ;2 _Zy,-_3 integrating factor e

2 fdx 1

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx
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Advanced Higher - First Order Differential Equations Solutions

4 g LAy 12, : Jydx _
(c) 3x——+3y=2x ; —+_y=3 integrating factore = x
dy 2 B j‘ 4
o =3X ;o oXxy = x dx
_1 2 4
Xy =gx"+c
y—3x x
& _h Ay 24 - 2f3dx _ .2
(d) x—+2y= ; 7 +-y =3 integrating factor e =x
dy
2 _ 2., _
—Z_2xy=4 ; = | 44
Xt o= 2xy x4y f x
x’y=4x+c
4
YEXTe
W oy — et W23 - —2fzdx _ 1
(e) x——2y=6x" ; ——-y=6x" integrating factore ==
1dy 2 1
lz=3x2+c
x
y = 3x* + cx?
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(f)

(9)

(h)

Advanced Higher - First Order Differential Equations Solutions

Z—Z +2y=1 ; integrating factor e2fldx = p2x
d
62x£+ Zery — er ; yer =f er dx

1
ye2x=§e2x+c

1 c
y—§+ e2x
1
— —2x
y 2+ce

Z_Z —y=—2e* ; integrating factor e J1% =¢~*
d
ye*=e ¥ +¢
y=e*+ce*
Z_Z +y=2e* ; integrating factor e/19x = e*
d
g rey=2" ye’“=2fe2"dx

ye* =e? +¢

y=e*+ce™*

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx



Advanced Higher - First Order Differential Equations Solutions

(i) Z—i +2x=1+2y ; j—z —-2y=1-2x integrating factor g2/ ldx
2 Y -2 -2 -2 -2 -2 -2
e XE—Ze Yy =7 —2xe™* ;o ye = e ¥ —2xe “*dx

1
f e 2 —2xe 2 dx = —Ee‘zx -2 f xe %X dx

1
fxe‘zxdx s u=x du=dx dv=e ¥dx v=—§e‘2"
fudv = uv—fvdu —lxe‘z" —f——e‘zxdx = ——xe ¥ —le‘zx
’ 2 2 4
1 1
ye 2% = —Ee‘zx - 2[—Exe 2x 46‘2"] +c
ye X = __ T2 4 xyeT2X 4 _e72X 4 ¢

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx

Page 27



Advanced Higher - First Order Differential Equations Solutions

. d_y _ . d_y cosx __ . . fﬂ X
) o, tycotx = cotx ; —=+y—— = cotx integrating factor e’sinx

cosx 1
f —dx ; u=sinx du = cosxdx f —du = lnu = In(sinx)
sinx u

fcosx M )
e’ sinx = sinx

d

. o4 . . . . ;
Slnxd— — Sinxy = sinxcotx ; Yy Ssinx = sinxcotx dx = cosxdx = sinx
X

y sinx = sinx + ¢

=1+ ¢
Y= sinx

y =1+ c(cosecx)
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Advanced Higher - First Order Differential Equations Solutions

d

y
secx ——+ ysecxtanx = 2xsecx + x*secxtanx ;  ysecx = | 2xsecx + x’secxtanx dx
x

2 [ xsecx dx ; u=x du=dx dv=secxdx v =In(secx+ tanx)

1
2fxsecxdx=uv—fvdu=x du=dx dv =secxdx vz—ze_zx

error NINININIMINME T think
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Advanced Higher - First Order Differential Equations Solutions

dy oo _ Cody 2 . . —2ftdx _ 1
0] x——2y=x ; ———-y=1 .Integrating factore =
1dy 2 1 y J‘ 1 4 1
—_—— = — ; _—= —_— X =——
Zdx 137 T %2 x? x? x
y
—S=——+c
X2
A —x + cx?
x
d . .
(m) % + ysecx = secx integrating factor el secx dx — plnlsecx +tanx | — (secx + tanx)

d
(secx + tanx) % + ysecx(secx + tanx) = secx(secx + tanx)

y(secx + tanx) = f sec®x + secxtanx dx

(tanx + secx) + ¢

(secx + tanx)

Cc

=1+—
Y (secx + tanx)
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Advanced Higher - First Order Differential Equations Solutions

Ex1 Integrating Factor TJ Sheets

&y _ = 2 . &y _ vy . — fx_—ldx_ —In|x+1] — _1
1. (x+1)dx y=x+1)> ; = (x+1)—(x+1) ; LF.= e’ &t = ¢ =G
1 d
& 4 =1 ; Y =fldx
(x+1)dx (x+1)2 x+1)

y
(x+1)‘f1dx

=x+c

(x+1)

y=x(x+1D+cx+1)=x+1(x+c)

d . _ _
(b) d—z— ytanx = sinxcosx ; LF.= e Jtanx dx — p-lnjcosx] — cogy
dy . ) ) 2
cosx— - — ycosxtanx = sinxcos’x ycosx = | sinxcos*x dx
x
. 2 . 2 u3 1 3
[ sinxcos®xdx ; u=cosx du=-sinxdx ;—[u’du=——=—zcos’x
1 3
ycosx = —zcos?x +c
1
y= —§cos x + c(secx)

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx
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Advanced Higher - First Order Differential Equations Solutions

COSX

dy dy 2cosx XCOSX Zf—, dx
tanx — + 2y = xcosecx — = ILF.= e
(C) dx +2y sec ’ dx sinx y sin?x o
cosx ] 1 .
— dx ; u=sinx ; du=cosxdx ; — du = In(u) = In(sinx)
sinx u
coSx i

I.F.= ezfmdx = g2ln(sinx) = ginZyx

5 dy .
sin“x —=— + 2sinxcosx y = xcosx

X
ysin®x = f xcosx dx
du = dx dv = cosxdx v = sinx

fxcosxdx ;o U=x

fxcosx dx =uv — f vdu = xsinx — f sinx dx = xsinx + cosx + ¢

ysin?x = xsinx + cosx + ¢

y = xcosecx + cosecx cotx + ¢ cosec®x

y = cosecx(x + cotx + c cosecx)

Page 32
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Advanced Higher - First Order Differential Equations Solutions

2
d_y Zy — — . — fl—x)dx
(d) wTaan=1-%x 5 [ILF= e’ (1=

2 4 B |
A=) d-x d+x ’

2=A1+x)+B(1—-x)

f —2 dx = 1 + 1 =In(1+x) — In(1 )_l(1+x>
I.F.= ef(lsz_)dx — eln(ﬁ) _ (1 +x>
1-x
dy 2y . 1+ x\dy (1+x) 2y _(1+x> )
dx (1—x2)_1 x (1—x>dx+ 1-x/(1-x2) \1-—x 1-x)=1+x

y(%)=f(1+x)dx

1
f(1+x)dx:x+2x2+c
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Advanced Higher - First Order Differential Equations Solutions

(e) x(x+1)d—y— =x3e* ;. W__Y _ x! e* I.F.= efx(:rl)dx
dx Y ! dx  x(x+1)  (x+1) U

-1 A B

e — ; —-1=A4A 1 B
x(x+1) x+(x+1) ’ (x+1) +Bx

-1 _—1
x(x+1)_7+(x+1)

x+1) I_F_:ef’”(lxi)dx=(x+1)

=nx+1)—Inlk) = ln( p

dy y x? x+1\dy (x+1 y x+1\ x?
Y P ¢ - (e
dx x(x+1) (x+1) x Jdx x Jx(x+1) x J(x+1)
(x + 1) _ f * g
y(— )= | xetdx
fxe"dx ; u=x du=dx dv=e*dx v=¢e*
fxe"dx:uv—fvdu= xe"—fe"dx= xe* —e*
x+1
— X _ ,X
y( . ) xe* —e* +c¢
x
_ X _ pX
y—(x+1)(xe e*+oc)
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Advanced Higher - First Order Differential Equations Solutions

f Y 1y = 5c0s2x ; [LF.= eJldx = gx
f) —+v

x 3y
et = + e*y = 5e*cos2x

ye* =5 f e*cos2x dx ; u=cos2x du=—2sin2x dx dv=e*dx v=¢e*
fexCOSZX dx = uv — f vdu = cos2x e* + 2 f e’ sin2x dx
fe"sian dx ;0 u=sin2x du = 2cos2x dx dv = e*dx v=e*

fexsian dx = uv — f vdu = sin2x e* — 2 j e* cos2x dx

f e*cos2x dx = cos2x e* + 2 [sian e —2 j e* cos2x dx]
1 2
f e*cos2x dx = gCOSZX e* + gsm2x e*

1 2
ye* =5 (g cos2x e* + gsian ex) +c

y = (cos2x + 2sin2x) + ce*
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Advanced Higher - First Order Differential Equations Solutions

d _ d _ .
(9) (1—x)%+xy:(1—x)zex ; £+%=(1—x)ex LF.= Jan®™
x (u—-1) 1
J- dx ; u=1-x x=1—-u du = —dx ;=f du=f1——du
(1-x) u u
1
fl—; du=u—Iln(u)=10-x)—In(1-x)
dex 1
[.F.= "X — e(l—x)—ln(l—x) — e(l—x)e—ln(l—x) — e(l—x)
(1-x)
1 dy 1 xy 1
(1—x)_+ (1—x) — (1—x) 1-— —x
0-n° axTd-n® d-n a-n¢ d79e

(1—x) (1—x)
€ d_y + xe Yy — e(1—2x)
(1=x)dx (1—x)?

e(l—x) (1—22)
= —ax d
Ya=x f‘" *
™ (-22)
— —2x
y(l—x) efe dx
e(1—x) 1,
— -2
Ya-xn e[ 7€ +C]

_(d-x [_%e—Zx +c]

Y= e ¢
Q-7 1 _,.
T o | 2¢ “]

1
y =ce*(1—x) —Ee_"(l—x)
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Advanced Higher - First Order Differential Equations Solutions

(h) %4‘@}/ et LF.= el o ol 1 o prtinG) = e

)
X

Y _
xe*—+4xe*y =xe*e™

dx
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Advanced Higher - First Order Differential Equations Solutions

: dy _ 2,-x . @ y —x _ Jsdx
D x(x+1) —t+y=x(x+1)% ; dx+x(x+1)—(x+1)e I.F.= e’x&+D

1 A B

e R — ; 1=A4 1)+B
x(x+1) x+(x+1) (x+1)+Bx

1 1 1
x(x+1)_;_(x+1)

f;d —fl— ! dx=ln(x)—ln(x+1)=ln(

x(x+1) x= x (x+1) x+1)

[ () x
[.F.= e’x(x+1) ™" = +1) =
e ") = (753)
x \dy y x
(x+1)dx+(x+1)2_xe
x
J— —X
y(x_l_l)—fxe dx
fxe"‘dx ;o uU=x du = dx dv=eXdx v=-e7"*

Jxe_x dx = uv — j vdu = —xe * + f e *dx= —xe*—e™*

y(xi1)=—xe_x—e_x+c

Cx 1 (x+1)
y=—(+1e (1—;)+c S

cx+1) c(x+1) (x+1)>2
L —

e—x

y=—(x+1e™* (x ; 1)

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx Page 38



Advanced Higher - First Order Differential Equations Solutions

j d—y+ cotx = cosx ;
(") dx y

coSx
cotx dx = —dx
sinx

|.F.= elcotx dx

1
; u=sinx du=cosxdx ; f;du = [n(u) = In(sinx)

I.F.= efcotx dx — eln(sinx) = sinx

_dy ) ,
Sinx d_ + ysmxcotx = SInNxXcosx
X

1
ysinx = fsinxcosx dx = Ef sin2x dx

ysinx = — Zcost +c
coS2x c
Y 4sinx  sinx
cos2x
= ccosecx — —
y 4sinx

Adv. Higher Unit 1.4 Differential (First Order) Equations Worked Solutions.docx

Page 39



Advanced Higher - First Order Differential Equations Solutions

2. xZ—z+2y=x3 ; d—y+3y:x2

dx = x !

=1 y=2 =W, ¢ :
T O '

YEE T

1
y=@(x5+9)

I.LF.= ef%dx = g2n(¥) = 42
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Advanced Higher - First Order Differential Equations Solutions

dy —x2 . W2 X :
(b) (1+x)dx+2y_x ’ dx+(1+x)y_(1+x) ’

d
(1+x)2£+2(1+x)y=x2(1+x)

d
(1+x)2d—z+2(1+x)y=x2+x3

y(1+x)2=fx2+x3dx

(1+x)2—£+x—4+c
Y —3 7%

I N x* N C
Y30+ 02 T4+ 02 T (1t %2
x=0 y= 0=0++C ;. €=0

3 4 3

_ X 4 X _ X (1+x>
Y30+ T4l +02  1+%2\3 " 4

X (4+3x>
Y= a+02\12

_x*(Bx+4)
Y =121+ x)2

s dx 2in (1+x) 2
[LF.= e )™ = MUY = (1 4+ x)
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Advanced Higher - First Order Differential Equations Solutions

Error !!!! Check !

. dy dy cosx
inx—— x=1 ; —=—-——
(C) s dx ycos ’ dx  sinx

cosx _
—— dx ; u=sinx du=cosxdu
sinx

cosx . 1
ILF.= e Jsix & = o= InGsinx) — _
sinx

sinx dx sinxy sin?x

1 __ reosx
; I F = e fsinx x
sinx

coSx 1
; f — dx = f— du = In(u) = In(sinx)
sinx u

1 dy cotx 1

1 _f iy
ysinx_ sin2x x

1 2
y——= | cosec*xdx
sinx

1
y——=—cotx +c¢

sinx

y = —sinxcotx + 3 sinx

3=0+C ;=3

y = —sinxcotx + 3 sinx
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Advanced Higher - First Order Differential Equations Solutions

dy o P S R 2 ) PP _ e
(d) x(x+D—+y=(+1De ; e ; ILF.= e’xG6+D

_ = — ; 1=A 1)+B
x(x+1) x+(x+1) ' (x+1)+Bx

1 1 1

x(x+1)=x_ (x+1)

11
I.F.= ef GNP 2 @)=+ = el"(xx?) =( - )
x+1

x \dy y
(x+1)a+(x+1)2 -

y(x:c_l)=fexdx

r=()e o

ex
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Advanced Higher - First Order Differential Equations Solutions

d , d . e _ 1
(e) x%=y+x2(smx+cosx) ; %—i—’=x2(smx+cosx) D LF.=e it = l”(")=;

I\dy 'y .
(;) T 2 x(sinx + cosx)

% = f x(sinx + cosx) dx

fxsinx dx ; U=X du=dx dv=sinxdx v =—cosx
fxsinx dx = uv — f vdu = —xcosx + f cosx dx = —xcosx + sinx
fxcosx dx o U=X du=dx dv=cosxdx v =sinx

fxcosx dx :uv—fvdu =xsinx—fsinx dx = xsinx + cosx
%= —xcosx + sinx + xsinx + cosx + ¢
T
y=20 0=0+1+§+0+c ; c=—=—1

T
y = x%(sinx — cosx) + x(sinx + cosx) — x (E + 1)
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