= D)

TEHT?2

a =DSol ve[f' [x] =6xf[x], f[x], X]
{{f x] >e®*Cr11}}

Pl ot [f [x] /. a[[1]] /.

7.x10%
6.x 102 |
5.x 10%
4.x107 |
3.x10%

2.x 102

C[1l]1 »1, {x, 0, 10}]

1.x10% F

s = NDSol ve[{y' [X] =6 %y [x], Y[0] ==1}, vy, {X, 0, 10}]

{{y > Interpol atingFunction[{{0., 10.}}, <>]}}

Plot [y[x] /. s, {x, 0, 10}]

7.x10% —
6.x10* —
5.x10% f
4.x10% —
3.x10% —
2.x10% f

1.x10% F

f[x]=; x=

b = DSol ve[f' [x] +3f [x] ==4, f[x], X]

Hf (X] - g +e3x C[l]}}



2 hO8ratk.nb

Plot [f [x] /. b /. C[1] »2, {x, 0, 10}]

1.360+
1.355[

1.350

2 4 6 8 10

b2 = NDSol Ve[{](I [X] +3xf [X] == f[O] == 2}, f, {X, 0, 10}]

{{f >Interpol atingFunction[{{0., 10.}}, <>]}}
Pl ot [f [x] /. b2, {x, 0, 10}]

1342+

1.338+

1.336+

c =DSol ve[4 *f"'"' [x] -3*f' [X] +5%f [x] =2, f[x], X]

71 x 71 X

] +e3¥8Cl1] Si n[

I

2

Hf [X] > — +e3*/8C[2] Oos[
5

Re[f [x] /. ¢ /. {C[1] »1, C[2] »1}]

71 X

[ re[erecos| W0 Lo sinl

Plot [Re[f [X] /. ¢ /. {C[1] »1, C[2] »1}], {x, 0, 10}]

20+

100

—101

_20L




hO8ratk.nb 3

c2 = NDSol ve[{3#f'' [X] -3+f' [x]+5«f[x] =2, f[0]=1, f'[0]=1}, f, {x, O, 10}]

{{f > Interpol atingFunction[{{0., 10.}}, <>]}}

Pl ot [f [x] /. c2, {x, 0, 10}]

20 -
T 2 — 4 6 8 0
_ool
_aol
_eol
TEHT3
u=.
a=DSolve[u'"' [t]=-9.81, uf[t], t]

{{ult]->-4.905t?+C[1] +t C[2] }}

ylt_l:=uft] /. a[[li1/. C[1]1 »yo /. C[2] »vyo
b =DSol ve[r' [t] ==vx0, r[t], t]

{({r[t] >t vx0+C[1]}}

X[t_1:=r[t] /. b[[1]] /. C[1] » xO

vx0 =10

vy0 = 20

x0=0
y0 =0

10
20
0

0

X[t1]
yltl
10t

20t -4.905t2



4 hO8ratk.nb

ParanetricPlot [{x[t], Yy[t]}, {t, O, 5}]

20

10+

101

201

Etdisyys:
Sol ve[y[t] =0, t]
{{t 0.}, {t >4.07747}}
X[t]/. %[[2]]
40. 7747

Lakikorkeus:

Cly[tl. t]
20-9.81t
y[tl /. Solve[D[y[t], t]==0, t]
{20. 3874}

TEHT 4

©
©
=

R xXQ 3
nm nmn
(=
Ay

a2 =DSolve[{d'"' [t] ==g-k/mxd' [t], d[0] =0, d' [0] ==20}, d[t], t]
{{d[t] >e®'" (-1181. +1181. *'' -98.1e%'"t)}}
I [t_1=d[t] /. a2[[1]]1/. m>10/. g>9.81

et (-1181. +1181. &' -98. 11" t)



hO8ratk.nb 5

Plot [I [t], {t, O, 10}]

_50L
-100f
-150}

2000

y2[t_]=uft] /. a2[[1]] /. C[1] »20 /. C[2] »0
-200. e -98.1t

Pl ot [y2[t], {t, O, 10}]

b2 =DSol ve[{mxp'"' [t] =-k=*p' [t], p' [0] =10, p[0] =0}, p[t], t]
{{p[t]->e®'" (-100. +100. **")}}

Pl ot []

X2[t_1=p[t] /. b2[[1]]

e * ' (-100. +100. >'')

Pl ot [x2[t], {t, O, 10}]

60;
503
o
30;

101

-9.81
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ParanetricPl ot [{x2[t], | [t]}, {t, O, 5}, AspectRatio- 1/GoldenRati o]

100

_10L

_20l

lakipiste :
| [t] /. FindRoot [D[I [t], t] =0, {t, 1}]
17.981
Heiton pituus :
x2[t] /. FindRoot [I [t] =0, {t, 5}]
31. 8404
I [t]
e ® 1t (-1181. +1181. ' -98. 1% " t)
DI [t], t]
-0.1e®M (-1181. +1181. e* 't -98.1e%!t) +e Ot (20. 1 -0.81e% 1" 1)
Y : nsuuntainen rajanopeus :

Li mi t [%291, t - 1000000]

~98.1
Plot [%, {t, 0, 100}]

_50|

_70L

—80L




