>
| > with(plots) :

> with(Physics| Vectors])

[&x, "+, ., ChangeBasis, ChangeCoordinates, Component, Curl, DirectionalDiff, Divergence,

Gradient, Identify, Laplacian,N, Norm, ParametrizeCurve, ParametrizeSurface,

ParametrizeVolume, Setup, diff, int]

> Setup(mathematicalnotation = true)
[ mathematicalnotation = true |
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BOAH XQPIE ANTIETAXH -AIATPAMMA TAXYTHTOQN
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BOAH ME ANTIXTAXH :
Ko 01 600 6UVIGTOGES TNS TAYVTTUS
petofairovran .!!!

ro=x(t)_i+y(t)_Jj R \ 5
ri=x(t)i +y(t) 3)
v_=diff (r ,t) ; ;
3:=(Ex(t) i+(ay(t))j )
a_=diff (v_t) ) ,
N d ~ d A
a:= [@xm l+(¥y(f)]1 &)

BOAH ME ANTIXTAXH :
"Eotom : b=0.30 (kg/s)



MropovUE va ypdyovpe :

b :
>a =-—v_—g ]
m

d . d
& v e . blao)io [ e(gen)
[Ex(t) i+ Ey(t)jjz- - +j |- - —g (6)
> Component(lhs((6)), 1) =Component(rhs((6)),1)
d
dr’ m
> Component(lhs((6)),2) = Component(rhs((6)),2)
d
e tla) ,
dl‘2 y(t) - m g ( )
> icsl :==D(x)(0)=v[0]-cos(0),x(0)=0
ics] :=D(x)(0) =v,cos(8),x(0) =0 )
> ics2:=D(y)(0)=v[0]-sin(0),y(0) =0
ics2 == D(y)(0) =v, sin(0),y(0) =0 (10)
> dsolve( {(7), icsl}, x(t))
_bt
vycos(8) m v cos(8) me ™
x(t) = 3 - b am€n
> dsolve( {(8), ics2},y(t))
_bt
me v sin(0) b+ gm ; m(v,sin(0) b+ gm
L LS BTN U LA O RN
>
EAEI'’XOX :
> diff (lhs((11)), t) =diff (rhs((11)), ¢)
_bt
% x(t) =v,cos(8) e " 13)
> diff (Ihs((12)), ¢) =diff (rhs((12)), t)
bt
d e " (vosin(G)b—l-gm) gm
= b - a4

> dsolve({(13),x(0)=0},x(¢))



bt

vycos(8) m v cos(6) me ™
x(t) = 3 - 3 as

(> dsolve( {(14), y(0) =01, (1))
bt

me " (v sin(G)b-f—gm) m(v sin(e)b—l—gm)

t
y(1) = - — B — (16)
(> x(¢) =int(rhs((13)), t=0.1)
_bt
v, cos(8) m (e " 1)
x(1) = - ; 17)
(> (1) =int(rhs((14)), =0 ..1)
_bt _bt
m|sin(8) e " bvy—v,sin(0) b+e " gm-l—gtb—gm)
y(t)=- 3 (18)
i b
>
>
i EODAPMOI'H
>
>
_bt
v cos(0) m vocos(O)me "
> x(1) = —
b b
_bt
vycos(8) m v cos(8) me ™
_ x(t) =~ - ; 19)
I _bt
me (v sin(O)b+gm)
— _ 0 _gmt
> y(1) = : gt
b
m (vosin(e) b +gm)
T 2
b

(20)



me " (v sin(e)b—i-gm)

o m(v sin(e)b-l—gm)

_gmt 0

y() =+ - o . (20)
>
>
' Pi
[e‘ =DIARKEIA, b=0.3, g2=9.80, m=10, v[[l'] =100, 6 = T
>
> evalf[subs[ {b =0.30, 2=9.80, m=10, v[0] =100, 6 = % }, rhs| y(t) =
_bt
me " (vosinz(e) b +gm) _gmt m (vosin(e) b +gm) ]J
b b b*
- 13245.91149 ¢~ 030000000007 _ 356 6666666 ¢ + 13245.91149 1)
Pi v, cos(8) m
> evalf | subs {b =0.30,2=9.80, m=10,v[0] =100, 0 = e }, rhs| x(t) = 0
_bt
v,cos(8) me " ]
B b
2357.022603 — 2357.022603 ¢ 03000000000 (22)
Pi d
> evalf| subs| {b=0.30,2=9.80, m=10,v[0]=100,0= Elt rhs o (1)
_bt
_e " (vosin(e) b +gm) _gm
b b
397.3773446 ¢ 0030000000007 _ 356 6666666 (23)

> evalf[subs[ {b =0.30,2=9.80, m=10,v[0] =100, 0= % }, rhs[ (C]lt x(1)

~v, cos(8) e%]J]

70.71067811 ¢~ 030000000007 (24)




O ypbévog mpockpovong kabopiler Tnv AIAPKEIA ntiong : (y(t)=0) .

» DIARKEIA = fsolve(an, t, =5 ..20)

DIARKEIA := 13.51937837

> BELHNEKES = evalf (subs(t= DIARKEIA, (22)) )

BELHNEKES = 785.856849
>
Y10 péyroto Vyog ™S Poing £xovpe : (C]lt y(t) =0
d
o =0
>

> tmaxYPSOS = evalf (solve(@3), t))

tmaxYPSOS := 6.531534555

> maxYPSOS = evalf (subs(t=tmaxYPSOS, v))

maxYPSOS = 223.38798

> xMAX := evalf (subs(t=tmaxYPSOS, (22)))
XMAX = 419.416629

> MAXPOINT := [xMAX, maxYPSOS]
MAXPOINT = [419.416629, 223.38798 ]

> PKROYSHS = [BELHNEKES, 0]
PKROYSHS = [785.856849, 0]

> PI = pointplot(| MAXPOINT, PKROYSHS, [0, 0]], symbol = solidcircle, symbolsize= 10, color
=blue) :

> A = plot([(22), (21), t=0..(25)], gridlines, labels = [x, y], linestyle= 1, thickness =2, color
= blue, view=1[0..800, 0..2501]) :

> display(P1, A)
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BOAH XQPIX ANTIXTAXH : b1=0

bl =0
bl =0 (33)
r_s=x(t)_i+y(t)_j R \ 5
ri=x(t)i+y(t)J (34)
v_=diff (r ,t) ; ;
= (g )i (g o) (35)
a_=diff (v_,t) , ,
- d n d n
a = (? x(t) | i+ ? y(t)]J (36)




>

MnopoOvE va ypayovpe :

bl .
a_ =—_ov_ —goJ
m

2 A 2 A A
(j—t w0+ |5 y(r)]j - g
Component(lhs((37)), 1) = Component(rhs((37)), 1)
2
:11_12 x(t) =0
Component(lhs((37)),2) = Component( rhs((37)),2)
d = -
a7
ics1 :==D(x)(0)=v[0]-cos(0),x(0)
lcsl = D(x) (0 )—v cos(e) x(0)=0
ics2 == D(y)(0) =v[0]-sin(8),y(0)
lcs2 =D(y)(0 )—v sm(e) »(0)=0
dsolve( {(38), ics1}, x(t))

x(t) =v,cos(8) ¢

dsolve( {(39), ics2}, y(t))
2
y(t) = —% +v, sin(0) ¢
EAEI'XOX :
dzﬁ”( (1) =v,cos(8) ¢, t)
% x(t) =v,cos(8)

2
diﬁ‘(y(t) =-% + v, sin(6) 1, t)
d .
m y(t)=-gt+tyv, sin(0)
dsolve({(44),x(0) =0}, x(?))

x(t) =v,cos(0) t

dsolve( {(45),y(0) =0}, y())

x(t) =int(rhs((44)),t=0 .t)
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(46)

47
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x(t) =v,cos(8) t (48)

> y(t) =int(rhs((45)),t=0..1)
2

(1) :_% + v, sin(0) ¢ 49)

. 2
> subs([g=9.80, v[0]=100, 0 = % ] rhs(y(t) —- % + v, sin(6) z) J

-4.900000000 £ + 100 sin( % ) t (50)
> Subs([g=9.80, v[0]=100,06= %}, rhs(x(t) =V, cos(9) t)j
100 cos( x ) ¢ (1)
4
B Pi d :
> subs([g=9.80,v[0]=100,9=—], rhs( y(t)=-gt+vy sm(e)))
4 dr 0
~9.80 £+ 100 sin(%j (52)
I bs( ¢ =9.80,v[01=100, 0= 2L | jis[ L () = (0)
>sus([g— .80, v[0]=100, —4],rs(dtx()—vocos ))
100 cos[ u j (53)
4
>
>
_ O ypovog Tpockpovong kabopiler Tnv AIAPKEIA ntiong : (y(t)=0) .
>

2
> DIARKEIAI := fsolve(rhs ( y(t) =-4.900000000¢

+ 100sin(3:)tj, t, t=5..20)

DIARKEIAI = 14.43075063 (54)

. BELHNEKESI = evalf(subs( {t=DIARKEIA1, v[0]

=100, 0= I:}’ rhs( *{0) =v0ms(e) t)))

BELHNEKES] = 1020.408163 (55)




Y10 péyreto Vyog TS foig Exovpe : ((]lt y(7) =0

, subs( {g =9.80, v[0]=100, 0 = I;i}, (52))

-9.80¢+ 502

' tmaxYPSOS] = evalf (solve(smy, t) )

tmaxYPSOS1 := 7.215375318

> maxYPSOSI = evalf (subs(t=tmaxYPSOS1, ¢v))

maxYPSOS1 = 255.1020407

>

>

(> xMAXI = evalf (subs(t=tmaxYPSOS1, ((51))))
xMAXI := 510.2040815

[> MAXPOINTI = [xMAXI, maxYPSOSI]
MAXPOINTI := [510.2040815, 255.1020407 ]

(> PKROYSHSI = [BELHNEKESI, 0]
PKROYSHSI = [1020.408163, 0]

(> P2 = pointplot(| MAXPOINT1, PKROYSHS!], symbol = solidcircle, symbolsize= 10, color
=red) :

> B:= plot(

rhs(x(t) ~ 100 cos(%) t), rhs(y(t) — ~4.900000000 £ + 100 sin(%j t), =0

(36)

(37)

(38)

(39)

(60)

(61)

(62)

D]ARKE]A 1 ], gridlines, labels = [ x, y], linestyle=1, thickness =2, color = red, view

= [O..IIO0,0..260]j :

>

| >
> display(P2, B)
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> display(A, B, P1, P2, legend=["ME ANTIZTAZH", "XQPIX ANTIZETAZH", "P1", "P2"], title
="BOAEX ME ANTIXTAZH & BOAEX XQPIX ANTIXTAZH\n>XABBAX I1.
TABPIHAIAHY", font = [arial, bolt, 14])




BOAEXZ ME ANTIZTAXH & BOAEXZ XQPIX ANTIXTAXH
>ABBAX I1. TABPIHAIAHX
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| = Pl » P2 ME ANTIZTATH XQPIX ANTIZTAZH
=>
| >
> [(22), 21)]
[2357.022603  2357.022603 ¢ 030000000007 13545 91149 ¢ 0030000000001 396 6666666 1 (63)
+ 13245.91149 |
> [(81),(50)]
[50 /2 ¢ 4.900000000 7 + 50 /2 ¢] (64)

>

> ANIM := animate(pointplot, [ (63), color = blue, symbol = solidcircle, symbolsize=101], t =0
_ .. 13.51937837, frames =31, trace =30) :

> ANIMI1 = animate(pointplot, [ (64), color = red, symbol = solidcircle, symbolsize=101], t =0
.. 14.43075063, frames =31, trace =30) :

> display(A, B, P1, P2, ANIM, ANIM1, legend= ["ME ANTIZXTAXH", "XQP> ANTIXTAXH",
"P1", "P2", "ANIM", "ANIM1"], title

="ANIMATE\nBOAEZ ME ANTIXTAZH & BOAEX XQPIX ANTIXTAZH\n>XABBAX I1.
TABPIHAIAHE", font = [arial, bolt, 14])
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