| > ##H#HAHGHHEHAEH S H A FEUILLE N3 237

LR LS EE LR L L RS B R Exercice 1.
plot([cos(3*t), sin(2*t), t=-Pi..Pi]);
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[ > ###HHEHHGH S Exercice 2.

restart:plot ([2*t"4-2*t"3,t"2-t, t=-0.5...1.2]1);



0.61

0.41

0.21

o2 04 06

[ >

> ###H#H#HHHHHHHHH A Exercice 3.
with(plots):
polarplot([sin(2*t/3),t,t=0..6*Pi],color=blue) ;

Warning, the name changecoords has been redefined




HA#HHF RS HE SRS R Exercice 4
with(VectorCalculus): assume(a>0):

SetCoordinates( 'polar' );

A:=ArcLength( <a*cos(2*t), t>, t=0..Pi/2) ;

polar

3
A:=2a~ EllipticE[gj

r:=a*cos (2*t) :simplify (int (sqrt(r"2+diff(r,t) "2),t)):
with (VectorCalculus) :assume (a>0) :

SetCoordinates( 'cartesian' );

B:=ArcLength( <2*a*cos(t),a*sin(t)>, t=0..Pi/2);

cartesian

3
B:=2a~ EllipticE(gj



[ > simplify (A-B);

3 3
2 a~ EllipticE[gj -2a~ EllipticE(é]

[ > with(plots) :Pl:=polarplot([3*sin(2*t),t,t=0..4*Pi],color=blue):
P2:=plot([6*cos(t),3*sin(t),t=0..4*Pi],color=red):
display (P1l,P2, scaling=CONSTRAINED) ;
Warning, the name changecoords has been redefined

> HE##HHHHHHHSHHHHFSHHH S H SRS H S Exercice 5.
restart:with(plots):
P:=polarplot([(cos(2*t)) " (1/2), t, t=0..Pi/4]):

> display (P, scaling=CONSTRAINED) ;
Warning, the name changecoords has been redefined




1
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> r:=(cos(2*t)) " (1/2) ;rp:=diff(r,t);
ds:=simplify ((sqrt(r"2+rp™2))) *dt;
r =4/ cos(2 t)
sin(2 t)
rp = —
A/ cos(2¢t)
1
ds = —__ dt
cos(2¢)
>
> HHtH##HH#HHHSSHHHHHHHHH S S S HH GRS
R EEEE LRSS L LSS RS Exercice 6.

SetCoordinates (
ArcLength( <1,

'polar' );

t>,

t=0..2*Pi)

polar
2w



[ > restart;F:=x"2+y"2-1;Fx:=diff (F, x);Fy:=diff(F, y);
y0:=0.3; x0:=sqrt(-y0°2+1);

PT=x2+y2—1
Fx:=2x
Fy=2y
y0:=0.3

x0 :=0.9539392014

> with(plots) :b0:=implicitplot (F=0, x=-2..2,y=-2..2,color=black ,
numpoints=1000) :
y0:=0.4; x0:=sqrt(-y0°2+1);
Fx0:=eval ( Fx, [x=x0, y=y01);
FyO:=eval( Fy, [x=x0, y=yO0]):
10:=(Fx0"2+Fy07°2) " (1/2);
bl := arrow(<x0,y0>, <-Fy0/10,Fx0/10>, length=[0.5],
width=[0.02, relative], head length=[0.1l, relativel,
color=red):
b2 := arrow( <x0,y0>, <-Fx0/10,-Fy0/10>,
length=[0.5] ,width=[0.02,relative], color=blue):

display (b0, bl, b2, scaling=CONSTRAINED) ;
y0:=0.4
x0:=0.9165151390
Fx0:=1.833030278
Fy0:=0.8
10 :=2.000000000
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HHHHHHHH AR HH Exercice 7.
with (VectorCalculus) :

SetCoordinates( 'cartesian' ):

ArcLength( <sin(t),sin(t)>, t=0..2*Pi ) ;

SetCoordinates( 'cartesian' ) :simplify (Curvature (
<sin(t),sin(t)> ))assuming t::real ;

442
0
BHEHEH B S B HHE  Exercice 8.

#Hyperbole

restart;F:=x"2-y"2-1;Fx:=diff (F, x);Fy:=diff(F, y);
y0:=1; x0:=sqrt(y0°2+1);



PTsz—yz—l
Fx:=2x
Fy==-2y
y0 =1

XOFZJE

with(plots) :b0:=implicitplot (F=0, x=-2..2,y=-2..2,color=black ,
numpoints=1000) :

#y0:=1; x0:=sqrt(y0°2+1);

Fx0:=eval( Fx, [x=x0, y=y0]):

FyO:=eval ( Fy, [x=x0, y=y01);

10:=(Fx0"2+Fy0°2) " (1/2);

bl := arrow(<x0,y0>, <-Fy0/10,Fx0/10>, width=[0.02, relativel],
head length=[0.1, relativel, color=red):

b2 := arrow( <x0,y0>, <-Fx0/10,-Fy0/10>,width=[0.02,relative],
color=blue) :

display (b0, bl, b2, scaling=CONSTRAINED, axes=FRAMED) ;
Warning, the name changecoords has been redefined

Fx0 =242

Fy0 :=-2

m:=vq5
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[ > ###HHEHHGH S S Exercice 9

|  #Ellipse
[ > restart;F:=2*x"2+3*y"2-1;Fx:=diff(F, x);Fy:=diff(F, y);
y0:=.1l; solve(F,x)=0;x0:=max(eval (solve(F,x), y=y0));

F:=2x+3y"—1

Fx =4x

Fy=6y

30 :=0.1
[«/—6y2+2 «/-6%+2J .
2 ’ 2 B

x0 :=0.6964194140

with(plots) :b0:=implicitplot (F=0, x=-2..2,y=-2..2,color=black ,
numpoints=1000) :



#y0:=1; x0:=sqrt(y0°2+1);

Fx0:=eval( Fx, [x=x0, y=yO0]):

FyO:=eval ( Fy, [x=x0, y=y01);

10:=(Fx0"2+Fy0°2) " (1/2);

bl arrow(<x0,y0>, <-Fy0/10,Fx0/10>, length=[0.5],
width=[0.01, relative], head length=[0.1, relative],
color=red) :

b2 arrow( <x0,y0>, <-Fx0/10,-Fy0/10>,

length=[0.5] ,width=[0.01, relativel, head length=[0.1,
relative], color=blue):

display (b0, bl, b2, scaling=CONSTRAINED,

Fx0 := 2.785677656
Fy0:=0.6
10 = 2.849561370

axes=NORMAL) ;
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#Parabole

Exercice 10

#HHHHH#



[ > restart;F:=y"2-6*x;Fx:=diff(F, x);Fy:=diff(F, y);
y0:=1; solve(F,x)=0;x0:=max(eval (solve(F,x), y=y0)):

>
FFﬂ3—6x
Fx:=-6
Fy:=2y
y0 =1
5
_:0
6
1
x0 =~
6
>

with(plots):

bO0:=implicitplot(F=0, x=-2..2,y=-2..2,color=black ,
numpoints=1000, coords=cartesian):

#y0:=1; x0:=sqrt(y0”°2+1);

Fx0:=eval( Fx, [x=x0, y=yO0]):

FyO:=eval( Fy, [x=x0, y=y0]1):;
10:=(Fx0"2+Fy0°2) " (1/2);

bl := arrow(<x0,y0>, <Fy0/10,-Fx0/10>, width=[0.01l, relativel,
head length=[0.1, relative], color=red):
b2 := arrow( <x0,y0>, <Fx0/10,Fy0/10>,width=[0.01, relativel,

head length=[0.1l, relative], color=blue):

display (b0, bl, b2, scaling=CONSTRAINED, axes=FRAMED) ;
>

Warning, the name changecoords has been redefined

Fx0:=-6
Fy0 =2

M:ZVZE
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#Une courbe elliptique (cet exemple n'est pas inclus dans la
| feuille 3)

[ > restart;F:=y"2-x"3+x;Fx:=diff (F, x);Fy:=diff(F, y);

xX0:=-.1; solve(F,y)=0;y0:=max(eval (solve(F,y), x=x0));

Fﬁ=y2—x3+x

Fx=-3x"+1
Fy=2y
x0:=-0.1

CJf—x,~¢f—x)=0

0 :=0.3146426545



with(plots) :b0:=implicitplot (F=0, x=-2..2,y=-2..2,color=black ,
numpoints=5000) :

#y0:=1; x0:=sqrt(y0”°2+1);

Fx0:=eval( Fx, [x=x0, y=y0]):

FyO:=eval ( Fy, [x=x0, y=y01);

10:=(Fx0"2+Fy0°2) " (1/2);

bl := arrow(<x0,y0>, <-Fy0/10,Fx0/10>, width=[0.01, relativel,
head length=[0.1, relative], color=red):

b2 := arrow( <x0,y0>, <-Fx0/10,-Fy0/10>,width=[0.01, relative]l,
head length=[0.1, relativel], color=blue):

display (b0, bl, b2, scaling=CONSTRAINED) ;
Warning, the name changecoords has been redefined

Fx0:=0.97
Fy0 :=0.6292853090
10 :=1.156243919
2- )




[ > #4HHHHHHHHHHBHSHHHH S HH SRS Exercice 11
with(VectorCalculus) :
SetCoordinates( 'cartesian' );
K:=simplify (Curvature( <(l+cos(t)”"2)*sin(t),sin(t)*2*cos(t)> ))
assuming t::real ;

Warning, the assigned names <,> and <|> now have a global binding

Warning, these protected names have been redefined and unprotected: *, +, ., D,
Vector, diff, int, limit, series

cartesian

1
.__|3 cos(t)z—-1|

K

> R:=1/K;

R :=|3 cos(t)2—1|
> x:=(l+cos(t) "2) *sin(t) ;y:=sin(t) "2*cos (t) ;
xp:=diff(x,t);yp:=diff(y,t); xs:=diff(xp,t);ys:=diff(yp,t):

x = (cos(#)* + 1) sin(¢)
y = sin(t)2 cos(1)
xp == =2 sin(¢)’ cos() + (cos()” + 1) cos(1)
yp =2 sin(t) cos(t)2 —sin(¢)’
xs == —6sin(¢) cos(¢)* +2 sin(z)’ — (cos(¢)’ + 1) sin(¢)
ys =2 cos(t)3 -7 sin(t)2 cos(?)
K:=simplify (((xp*ys-yp*xs)/ (xp*2+yp”2) " (3/2))) assuming t::real;
1
K = 5
|3 cos(t) —-1|
> X:=simplify (x- (yp* (xp”2+yp”2))/ (xp*ys-yp*xs)) ;¥Y:=simplify (y+xp* (
xp"2+yp~2) / (xp*ys-yp*xs)) ;

\"

X:=2 sin(z‘)3
Y=2 cos(t)3
> HiH#HHSHFFEHHHHHH SSRGS SSRGS Exercice
12
> with(VectorCalculus) :
SetCoordinates( 'cartesian' );
assume (t>0) :K:=simplify (Curvature( <t-sinh(t) *cosh(t),2*cosh(t) >

)) assuming t::real ;
Warning, the assigned names <,> and <|> now have a global binding

Warning, these protected names have been redefined and unprotected: *, +, ., D,
Vector, diff, int, limit, series

cartesian

1 1
2 cosh(#~)” sinh(#~)




> R:=1/K;

| R =2 cosh(t~ )2 sinh(z~)
[ > x:=t-sinh(t) *cosh(t) ;y:=2*cosh(t) ;
Xp:=diff(x,t);yp:=diff(y,t); xs:=diff(xp,t);ys:=diff(yp,t);
X := t~ —sinh(¢~) cosh(#~)
y =2 cosh(t~)
xp =1 — cosh(#~)* — sinh(#~)
yp =2 sinh(#~)
xs := —4 sinh(¢~) cosh(z~)
ys := 2 cosh(#~)
> K:=simplify (((xp*ys-yp*xs)/(xp"2+yp~2) " (3/2))) assuming t::real;
1 !
2 cosh(~)* sinh(~)
> X:=simplify (x- (yp* (xp”2+yp”2))/ (xp*ys-yp*xs) ) ;Y:=simplify (y+xp* (
xp”2+yp”2) / (xp*ys-yp*xs)) ;
X := -3 sinh(#~) cosh(t~) + t~
Y := =2 cosh(#~) (cosh(z~)* = 2)

> Hi#H##HA S S R R
#HAHHSHA SR H A HEH
> #Hi#H##HA S H SR S Exercice 13

r:=tan(t/2); x:=r*cos(t);y:=r*sin(t);r := tan(l/2*t);

5
r:=tan| —_
2
=t — t~
X an( 5 j cos(t~)
= tan( j sin( #~)
5
r:=tan| —_
L 2

| > with(VectorCalculus) :
SetCoordinates( 'polar' );
K:=simplify (Curvature( <tan(t/2),t> )) assuming t::real ;

~

N|7

polar

(cos(t~)* = cos(1~) —2) (cos(t~)+ 1)
- 3/2)

(
(—cos(i~)* +2)
> rp:=diff(r,t);rs:=diff(rp,t):;

Y (t~]2
=T+ -
rp 2 2an 2




rs:=tan| —_ || T+ tan|
L 2)\2 2 2

[ > xp:=diff(x,t);yp:=diff(y,t); xs:=diff (xp,t);ys:=diff(yp,t);

oyl Jonter-f )
=| =+ tan| — t~) —tan| —— t~
xp 515 an 5 cos(t~) — tan 5 sin(t~)
2
eyl 5 Jome ol s
=| -+ tan| t~) + tan| ~
yp 5t an 5 sin(#~) + tan 5 cos(t~)
2 2
~\|1 1 t~ 11 t~ ) t~
xs:=tan| — || T+ Ttan| —_/ | |cos(t~)—2| T+ "tan| — | |sin(z~)—tan| — |cos(t~)
2)\2 2 2 2 2 2 2
2 2
ol 5l aero3 ol -l 5 )
=tan| — || T+~ tan| —— t~)+2| T+ tan| t~) —tan| — t~
s :=tan S 1515 an 5 sin( ~) 513 an 5 cos(#~) — tan 5 sin(#~)

[ > K:=simplify (((xp*ys-yp*xs)/(xp 2+yp”~2) " (3/2))) assuming t::real;

(cos(t~)* +2 =3 cos(t~)) (cos(t~)+ 1)
K= 2

sin(z~)* (—cos(1~)* +2 )(3/
> X:=simplify (x- (yp* (xp”2+yp”2))/ (xp*ys-yp*xs)) ;¥Y:=simplify (y+xp* (
xp 2+yp”2) / (xp*ys-yp*xs)) ;
2 sin(¢~) (=1 + cos(t~))
- um0~f—coﬂﬁ0—2
v (2 cos(z‘~)2 —3) cos(t~)
' am0~f—3cm{h)—2

#HAHHHH A Exercice 14

restart:print (' (d/dt) *arcsin(sqrt(t)) '=diff (arcsin(sqrt(t)),
t));

d arcsin(«/? ) 1

I dt 2411
> print (' (d/dt) *arcsin(sqrt(t))/(sqgrt(t*(1-t))) '=diff ((arcsin(sqgrt
(t)))/(sgrt(t*(1-t))), t));

d arcsin(«/;) 1 1 arcsin(«/;) (1-21)

L dt«/t(l—t)zzﬁJl—th(1_z)_2 (t(l—t))(3/2)

> simplify (diff ((arcsin(sqrt(t)))/(sqrt(t*(1-t))), t));
l—t2+t—arcsin(«/;)«/;/\/1—t+2arcsin(ﬁ)t(3/2) 1,
| 2 ;Mz)(l_t)m/sz:;Z:rz;;

> with(VectorCalculus):

SetCoordinates( 'cartesian' );
print ('arcsin' (sqrt(t))/(sqgrt(t*(1-t))));
K:=simplify (Curvature( <t, (arcsin(sqgrt(t)))/(sqgqrt(t*(1-t)))> ))




assuming t::positive :
Warning, the assigned names <,> and <|> now have a global binding

Warning, these protected names have been redefined and unprotected: *, +,
Vector, diff, int, limit, series

cartesian
arcsin(\/;)
AVt(l—1)

[ > R:=1/K:

| > H#HHHHHHSHHSSHSSH SRS Exercice 15
restart;with(plots): plot([t"2+t, (t+1) *exp(1l/t), t=0.5..21,

labels=[x, yl):;

Warning, the name changecoords has been redefined




117

10

with (VectorCalculus) :
SetCoordinates( 'cartesian' );
K:=simplify (Curvature( <t”2+t, (t+1) *exp(1l/t)> )) assuming
t::positive
Warning, the assigned names <,> and <|> now have a global binding

Warning, these protected names have been redefined and unprotected: *, +, ., D,
Vector, diff, int, limit, series

cartesian

[ > ####HEHHGH G Exercice 16

restart;P:=(x-y) /(x"2+y"2) ;Q:=(x+y) / (x"2+y"2) ; Py:=diff (P,y);
Qx:=diff(Q,x);'Py'-'Qx'=simplify (Py-Qx);F:=int(P,x);'Q'=simplify
(diff (int (P,x),¥y));



xX-y

P =
x2+y2
__ Xty
x2+y2
Py 1 2(x=y)y
Yo== 2~ 2
YA (P
1 2(x+v)x
Ox = _2(x+y)

2 2 2
T (P 4y
Py—0x=0

1 ) X
F:="In(x"+y")— arctan| —
2 y

Xty

X+
| > assume( a > 0 );
FPl:=evala(subs ({x=a, y=-a},F));
FP2moins:=evala(limit ( (subs ({x=a},F), y=0, left)));
FP2plus:=evala(limit ( (subs ({x=a},F), y=0, right)));
FP3moins:=evala(limit ((subs({x=a},F), y=0, right)));
FP3plus:=evala(limit ( (subs ({x=a},F), y=0, left)));

1 ,. T
FPl =—In(2a~")+—
2 4

s
FPZmoﬁw:=ln(a~)+E;

T
FP2plus :=In(a~) — ;

T
FP3moins == In(a~) — ;

L
FP3plus :=In(a~) + E

[ > print (' (F(P[2,moins]) -F(P[1]))+F(P[3,plus])-F(P[2,plus])+ (F(P[1]
)-F(P[3,moins]))"
=FP2moins-FP1l+FP3plus-FP2plus+FP1-FP3moins) ;

F(P2, moins) - F(Pl) + F(P3,plus) - F(P2,plus) + F(Pl) - F(P
> x:=a*cos(t);y:=a*sin(t);
print ('P*diff(x,t) +Q*diff(y,t) '=P*diff(x,t)+Q*diff(y,t));
simplify (P*diff(x,t)+Q*diff(y,t));

=2m

3, moins )

x:=acos(t)

y:=asin(t)




\)

0 0 (acos(t)—asin(t))asin(t) (acos(t)+asin(t))acos(t)
P —_ X |+ Q _y = 2 2 2 . 2 + 2 2 2 . 2
ot ot a” cos(t)"+a” sin(?) a” cos(t)"+a” sin(t)
1
print ('int(1,t=0..2*Pi) '=int(1,t=0..2*%Pi));

2 T
J ldt=2m

0
EEEEEEEE LRSS EEEE RS E L Exercice 17
restart;P:=exp (x) *cos (y) +x*y"2;Q:=(-exp (x) *sin (y) +x"2*y) ;

P:=¢"cos(y)+x)’

0 :=—¢"sin(y) +x° y
diff (P,y);
diff (Q,x);

—€ sin(y)+2xy
—€ sin(y)+2xy

F:=exp (x) *cos (y) +x"2*y"2/2; 'P'=diff (F,x);'Q'=diff (F,y);
2 2

F:=¢ cos(y)+ 5

P=¢"cos(y)+x)°

0 =—¢"sin(y) +x2y
int (P, x);
2 2

e’ +
cos(y) 5

#Soit a;b > 0. Calculer int( x"2*dy + y"2*dx, o u a pour
equation cart esienne l'une des

# equations suivantes: x"2 +y”"2-a*x=0; (x/a)”2 +(y/b) " 2=1;
# (x/a)”2 +(y/b)"2-2*(x/a)-2*(y/b)=0;

assume (a>0) ; assume (b>0) ;

x:=(a/2)*(cos(t)+1);y:=(a/2)*(sin(t));

1
x:=£a~(cos(t)+1)
1 .
== g~ sin(t
¥y 2a sin(t)
xp:=diff(x,t);yp:=diff(y,t):;
=—"a~sin(¢
xp == a=sin(1)

1
yp = 5 a~ cos(t)
x"2*yp+y " 2*xp;

& ({2 cos(t)+ 1) b2 cos(t) = b ({2 sin(1)+ 1) a2 sin(7)



simplify (int (x"2*yp+y " 2*xp, t)) ;

i a~> (cos(#)* sin(¢) + 3 sin(¢) cos(#) + 5 sin(¢) + 3 £ — cos(z)’ + 3 cos(?))

x"2*yp+y 2*xp;

L 2 LD
8a~ (cos(t)+1) cos(t)—8a~ sin(7)

simplify (int (x"2*yp+y 2%*xp, t=0..2*%Pi));

3
a~ T

4
SRR R R E R L S R P E L S E L e L E L
x:=a* (cos(t));y:=(b) *(sin(t));

x:=acos(t)
v =bsin(t)
xp:=diff(x,t);yp:=diff(y,t);
xp :=—asin(t)

yp :=b cos(t)
simplify (int (x"2*yp+y " 2*xp, t));

1
Jaba cos(#)* sin(¢) + 2 a sin(1) + 3 b cos(¢) — b cos(t)’)
x"2*yp+y 2*xp;
a cos(z‘)3 b-b sin(t)3 a
simplify (int (x"2*yp+y " 2*xp, t=0..2*Pi));
0

44 A4S
restart;P::yAZ;Q:=xA2;

P:=y2
Q:=x2
diff (P,y):
diff (Q,x);
2y
2x

G E R R e R R E e R R R
restart; ((x/a)-1) "2+ ((y/b) -1) "2=2;

2 2
X
i)+l -
a b
X:=a* (sqgrt(2)*cos(t)+1l) ;y:=(b) *(sgrt(2) *sin(t) +1) ;

x:=a(«/§cos(t)+ 1)

y:=b(«/Esin(t)+ 1)
xp:=diff(x,t);yp:=diff(y,t);



Xp :=—a+/2 sin(t)

| yp :=b«/acos(t)
> simplify (int (x"2*yp+y " 2*xp,t));
>

%ab (2a cos(t)2 sin(t)«/5+6a cos(t) sin(¢)+ 7 a«/?sin(t)+6 bsin(t)cos(t)—6bt

+9b4/2 cos(t)+6at—2b42 cos(t))
> x " 2*yp+y " 2*xp;

2 2
& (42 cos(t) + 1) b2 cos(t)— b (42 sin(r) + 1) a2 sin(r)
> simplify (int (x"2*yp+y " 2*xp,t));

%a b (2 acos(t) sin(1)4/2 + 6 a cos(t) sin(£) + 7 a2 sin(r) + 6 b sin(¢) cos(1) =6 b ¢

+9b4/2 cos(t)+6at—2b+2 cos(1))
[ > simplify (int (x"2*yp+y 2*xp,t=0..2*%Pi));

4a*brn—4ab’n

[ >
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