Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 1

Exercise 1

Given the function

f(X,y,2)=6-2x+ x2 -2 y + y2 -2z +2? defined over the domain D=
X2 y? 72
— + — + —<1, compute its absolute maxima and minima.
16 9 16

1) We have a maximum at {-3.04987, -0.502113, -2.54987}
2) We have a maximum at {-2.74987, -0.702113, -2.74987}
3) We have a maximum at {1, 1, 1}

4) We have a maximum at {-3.04987, -1.20211, -2.44987}

5) We have a maximum at {-2.84987, -0.402113, -2.94987}

Exercise 2

Compute J(xz z)dxdydz for D=
b
{3x4sy422511x4, 6y°z*<x<14y°z*, 5x<y?z°<11x, x>0, y>0, z>0}
1) 0.90182
2) 0.30182
3) 0.00182039
4) -1.69818

5) 1.30182

Exercise 3

Consider the vectorial field F(x,y,z)=
{—6+5xz+Cos[y2+222], 2xyz+Cos[2x*-27%], e’zxz’y2+9y—7xy} and the surface
3+X -1+y z

S=( Y24 (
3 3 6

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 8. 2) -0.4 3) 3.7 4) 0.6




Ejercicio 4

[ 6u %u
gz(x,t):ZSg;(x,t) 0<x<3, o<t
Me,t)=2(3,t)-0 o<t
ox x
7x O=<x<2
u(x,0)=y 2 O<x<3
21-7x 2=<x<3
L @ True

Calcular la temperatura que tendrd la barra en el punto x=2
en el instante t=0.4 mediante un desarrollo en serie de Fourier de orden 8.

1) u(2,0.4) = 3.50001

2) u(2,0.4) = 2.02025

3) u(2,0.4) = 0.811132

4) u(2,0.4) - -0.501193

5) u(2,0.4) = -4.61118



Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 2

Exercise 1

Given the system

-xui+zui+3zuzu,=-18
2xzu;-2ufu, =20
Xyz-=40
determine if it is possible to solve for variables x,y,z
in terms of variables uj,u;,us,us arround the point p=(x,y,z,u;,u;,

OX
us,us)=(4,-5,-2,-1,-2,3,-4). Compute if possible — (-1,-2,3,-4).

dus
oXx 1
1) - (_1)_2,-3;_4):_7
Ous 3
ox 4
2) - (_1)_2131_4):_7
Aus 15
ox 2
3) - (7117213)’4) =
6U3 5
ox 8
4) - (’1J’2J3:’4) =T
Ous 15
ox 7
5) — (_1:_2,-3:_4):_7
Ous 15
Exercise 2

Compute the volume of the domain limited by the plane
2x+z=9 and the paraboloid z==8x?+8y?.

1) 78.1923
2) 16.3492
3) 18.6058
4) 14.701
5) 20.8165

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(3t+2)sin(2t) (9cos(17t) +1@), (2t +9) sin(t) (9 cos (17 t) + 10) }

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 15541. 2) 12432.8 3) 6216.42 4) 18649.2



Ejercicio 4

[ 6u %u
o (x,t) _165 (X,t) 0<x<1, O<t
ou du
= (8,1) =" (1,1) =0 o<t
20x @sxs<-
u(x,0)= 1 5 O<x=<1
5-5x gsxsl
L @ True
3
Calcular la temperatura que tendra la barra en el punto x=—
10
en el instante t=0.3 mediante un desarrollo en serie de Fourier de orden 11.
3
1) u(—,0.3) = -0.523712
10
3
2) u(—,0.3) = -0.54349
10
3
3) u(—,0.3) = 4.03046
10
3
4) u(—,0.3) = 3.81993
10
3
5) u(—,0.3) = 2.

10



Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 3

Exercise 1

Given the functions
-F(x,y):(—3—2x—3x2+2xy—y2,3+3x—x2+xy—2y2,3—2x+3x2—y—2xy+3y2)
and

g(u,v,w)=(2v,u+2uv+3w?),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-2,1).

1) -5501.18
2) -14200.4
3) -15300.9
4) -18087.4
5) -9792.
Exercise 2

Compute the volume of the domain limited by the plane
4x+4z=5 and the paraboloid z==7x?+7y?.

1) 0.291696
2) 0.286991
3) 0.228629
4) 0.370946

5) 1.19181

Exercise 3

Consider the vectorial field F(x,y,z):{fzxzz, 3y? 72, 73x2y2475x2y22} and the surface

Compute JHF.
S

Indication: Use Stoke's Theorem if it is necessary.

1) -3.49977x10° 2) 1.23521x10° 3) -2.05869x10° 4) -4.52911x10°




Ejercicio 4

o? o?
gi(X,t):gﬁ(x,t) O<x<m, O<t
u(e,t)=u(r,t)=0 o<t

2 O<Xx<7T

U(x,0)=(x-2) x% (x-)
C%u(x,@):—z (X-3)x2 (X-7m) @.=<X=<m7
0 True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.8 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,0.8) = -8.0652
2) u(1,0.8) = 6.79007

6.99236

3) u(1,0.8)
4) u(1,0.8) = 6.66497
5) u(1,0.8) = -6.8577



Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 4

Exercise 1

Given the functions
-F(x,y):(—3+3x+3x2+y+2xy,—2+2x+2x2+2y—2xy+3y2,2x—3y+2xy+2y2)

and

g(u,v,w):(—3v2+3w2,3u+3uv+2uw+3vw),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-1,2).
1) 1.11297x10°

2) 950104.

3) 679104.

4) 449820.

5) 128215.

Exercise 2

Compute J(y + z)dxdydz for D=
D
{4y6sx8 24519y6, 9y7sx2 24513y7, 95x4y62515, X>0,y>0, z>0}
1) ©.0183069
2) 1.51831
3) 0.818307
4) 1.11831
5) -1.88169

Exercise 3

Consider the vectorial field F(x,y,z)=
{e’zz +2yz, -10xy-Sin[x*], e 22X o z} and the surface
-8 +X 7+y 2+2z

( )2+ ( )2+ ( )?=1
4 8 6

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

S

1) -106644. 2) -62731.3 3) -94097.3 4) 94098.7




Ejercicio 4

[ 6%u o%u
;;(x,t):4g;(x,t) O<x<1, o<t
u(@,t)=u(l,t)=0 0<t
~10 x Osxs—z
U(X,8)=1 56, 20 > 0=x=<1
-= ==<x=x1
3 3 5
30x esxsl
EU(X,O): 7 ; 9. <x<1
ot 10-10x — =<x=<1
10
L © True

3
Calcular la posicién de la cuerda en el punto x=— en el instante t=

5
0.5 mediante un desarrollo en serie de Fourier de orden 10.
3
1) u(-,0.5) = -7.52021
5
3
2) u(—,0.5) = -5.79459
5
3
3) u(—,0.5) = 3.83177
5
3
4) u(-,0.5) = -4.98195
5
3
5) u(—,0.5) = -4.25217



Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 5

Exercise 1

Given the functions

-F(x,y):(—l—x+x2—2y+2xy+3y2,3—x+3x2—y+2xy—2y2
52-3x+2x2-2y+2xy-3y%,2x-3x>+2y+3xy-2y?)

and

g(ul,uz,u3,u4):(—u2+3u§—2u1 U3 -3UpUs—3UpUg,3UpUs+2Uy-— uﬁ),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-1,2).
1) 83552.

2) 151764.

3) 133977.

4) 149782.

5) 135508.

Exercise 2

Compute the volume of the domain limited by the plane
6x+2z=9 and the paraboloid z =6 x*+6y?.

1) 6.22183
2) 3.92905
3) 14.9659
4) 7.41857

5) 7.30803

Exercise 3

Consider the vectorial field F(x,y,z)={-4xyz?, -y*, -4xy-5yz} and the surface
-2+X -5+y -1+z

S=( )2+ ( )2+ ( )%=1
9 6 8

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) -2.36365x10° 2) -1.57576x10° 3) -562772. 4) -1.85715x10°




Ejercicio 4
N x,t) =420 (x,t) O<x<4, B<t
ot Ox
ou du
& (0,t)=2 (4,1)=0 o<t

U(x,0)=2 (x-4)2 (x-3) x> 0=<x=<4
0 True

Calcular la temperatura que tendra la barra en el punto x=2
en el instante t=0.7 mediante un desarrollo en serie de Fourier de orden 9.

1) u(2,0.7) = 1.74709

2) u(2,0.7) = -1.12185
3) u(2,0.7) = -17.0824
4) u(2,0.7) = -2.74807
5) u(2,0.7) = 3.35233



11

Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 6

Exercise 1

Given the functions

-F(x,y):(—3+3x2+y—3xy+2y2,—2x—3x2+3y+2xy+3y2)

and

g(u,v):(—3—3u+uz—3v+3uv+3v2,—2+3u—2u2—v—3uv+3v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-1,3).
1) -5.34066x107

2) -2.05896x107

3) -2.90122x10’

4) -5.44377x10°

5) -3.2789x10’

Exercise 2

Compute J(6yz)dlxdlydlz for D=
D
{x952257x9, 9x6y92851514x6y928, 8y7z7sx7510y7z7, X>0,y>0, z>0}
1) 0.705414
2) 1.80541
3) -1.59459
4) 0.00541351

5) 1.30541

Exercise 3

Consider the vectorial field F(x,y,z)=
{3 +e?Y, 8yz+Cos [x*+22%], e? K2yt _ g x} and the surface
9+ x -9+y 2+2z

S=(—— )"+ ( )i (——) =1
7 4 1

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

1) 8630.18 2) 1876.58 3) 7692.18 4) 2251.78



Ejercicio 4

5% 52

gi(x,t):25;§(x,t) 0<x<s, B<t
u(e,t)=u(r,t)=0 o<t
u(x,0)=3 (x -3) x? (x - n) O<x=n

iu(&@ﬁﬁ(x—B)(x—l)x(x—ﬁﬁ 0. <x=<n
0 True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.4 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,0.4) = -7.42524
2) u(1,0.4) = 1.25181
4.27964

3) u(1,0.4)
4) u(1,0.4) = -0.616687

5) u(1,0.4) = -0.724249
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 7

Exercise 1

Given the system

x2-3y+2uxy+uy?-2xy?-z+3xz%==213
-2y z?==-50
3u+2ux®-xy-3uxy-ulz-uz?+yz?=36

determine if it is possible to solve for variables x,y,z in terms

u arround the point p=(x,y,z,u)=(3,1,5,-1). Compute if possible

OX 4650
1) — (-1)=-——
ou 7451
ox 4646
2) — (-1)=-——
ou 7451
ox 4647
3) — (-1)=-——
ou 7451
ax 4648
4) — (-1)=-——
ou 7451
oOxX 4649
5) — (-1)=-—
ou 7451
Exercise 2

Compute the volume of the domain limited by the plane
10x+9z=5 and the paraboloid z==9x*+9y>.

1) 0.195347
2) 0.135776
3) 0.0607238
4) 0.0750808

5) 0.29756

Exercise 3

Consider the vectorial field F(x,y,z)={x*y®, -9xy*z+22%, 5+6y} and the surface

8 + X 3+y2 -7+z

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

1) 453083. 2) -323629. 3) 873802. 4) -1.1327x10°

of variable
oXx

—(-1).

ou



Ejercicio 4

r 2
QE(X:t)=9Q€(X,t) Q<x<m, O<t
ot X
ou ou
g;(e;t)ig;(ﬁ,t)ie o<t
-7x O<x=<1
u(x,0)= l—i—7 l<x=<r @<x=<r
-1 -1
L@ True

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=0.1 mediante un desarrollo en serie de Fourier de orden 9.

1) u(1,0.1) - -0.477644
2) u(1,0.1) - -3.78068
3) u(1,0.1) = 3.30475

4) u(1,0.1) = 4.39334

5) u(1,0.1) = 3.84663
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 8

Exercise 1

Given the system

—u?+2ux+y+3uxy-2y3>-3uz+3x>z=12
uxy-3uxz-=-90
x3+2u?z+3uxz+z2=-168

determine if it is possible to solve for variables x,y,z in terms of variable

oz
u arround the point p=(x,y,z,u)=(2,-3,4,3). Compute if possible — (3).

ou
oz 1166
1) — (3)=-——
ou 911
oz 1170
2) —(3)=———
ou 911
oz 1169
3) — (3)=-——
ou 911
oz 1168
4) — (3)=-——
ou 911
oz 1167
5) — (3)=-——
ou 911
Exercise 2

Compute J(3x+22)d]xdlydlz for D=
D
{stgyzgsls, 33yt <27 <123yt 9y?* 2t <x° <16y* 7%, x>0, y>0, z>0}

1) 0.00415566

2) -1.59584
3) -1.69584
4) -1.49584

5) 2.00416



Exercise 3

Consider the vectorial field F(x,y,z)=
{e,zyuzz ~3y-4xy, -4+eX -8xyz, Sin [xz]} and the surface
X 6+y ) -6+2
)T+ (
6 6 5

Compute JF .
S

)2=1

Indication: Use Stoke's Theorem if it is necessary.

1) 1810.07 2) 9048.07 3) 18095.6 4) 79618.6

Ejercicio 4
[ Qu (X t)—9@ (X,t) O<x<r, O<t
otz T T T g VT ’
u(@,t)=u(r,t)=0 0<t
-3x O<x<2
u(x,@):{sx_u_s dex<r Q<X=<T
-2 -2
R —%X O<x<3
—Uu(X,0)= Q. <Xx=<7r
ot ’ Bx 2 8 3<x=<n
-3 -3
L © True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.3 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,0.3) = -8.14207
2) u(1,0.3) - -0.814428
3) u(1,0.3) = -3.82555
4) u(1,0.3) = -1.3091

5) u(1,0.3)

4.78577
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 9

Exercise 1

Given the system

-vXxy-==--50
2y?z=-150
-3vy?-xz=-135

determine if it is possible to solve for variables x,y,z in terms of variables u,v,w

oz
arround the point p=(x,y,z,u,v,w)=(5,-5,3,0,-2,1). Compute if possible — (0,-2,1).

ou

oz

1) — (0,-2,1)=4
ou
oz

2) — (0,-2,1)=2
ou
oz

3) —(0,-2,1)=0
ou
oz

4) — (0,-2,1)=1
ou
oz

5) —(0,-2,1)=3
ou

Exercise 2

Compute J(B x)dxdydz for D=
D

{8sx6y9511, 7x8yoz<1<11x8y% 2%, 8y? 28 <x®<9y?2%, x>0, y>0, z>0}

1) -0.699979
2) -0.599979
3) -0.799979

4) ©.0000208697

5) 1.60002



Exercise 3

Consider the vectorial field F(x,y,z)=
{—7y—92+Sin[y2—222], e 3z, —52+8yz—Sin[2y2]} and the surface
5+X ) 2+y -2+z

S=(—— )% (—) " ( )?=1
4 6 7

Compute JAF.
S

Indication: Use Stoke's Theorem if it is necessary.

1) -10344.4 2) -14778.1 3) -7388.55 4) 41382.1

Ejercicio 4
» (X, 1) :96*2: (X, 1) O<x<m, O<t
ot ox
ou ou
% (0,t)=2 (n,t)-0 o<t

U(X,0)=-3 (x-3) (x-1) x2 (x-n) @=<x=<7
0 True

Calcular la temperatura que tendra la barra en el punto x=2
en el instante t=0.3 mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,0.3) = -4.7215
2) u(2,0.3) = 0.217078

3) u(2,0.3) = -1.93934

4) u(2,0.3) = -3.39409

5) u(2,0.3) = 1.29319
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 10

Exercise 1

Given the function

-F(x,y,z):—8+6x’x2+2yry2+22'22 defined over the domain D=

2 2

X y

— +— + —<1, compute its absolute maxima and minima.

16 16

ZZ

25

1) We have a minimum at {-3.27872,

2) We have
3) We have
4) We have

5) We have

Exercise 2

Compute J(3x3)d]xdlydlz for D={9=x*y?2z%<12, 2=y’ 2°<9, 4x®<y2z®<7x°, x>0, y>0, z>0}
b

a

a

1) -0.287925
2) 9.0120745
3) -1.88793
4) -0.387925
5) -0.387925

Exercise 3

minimum
minimum
minimum

minimum

at

at

at

at

{-2.87872,
{-3.27872,
{-2.67872,

{3, 1, 13

-1.15957, -3.35773}
-0.959574, -3.25773}
-0.859574, -3.75773}

-0.559574, -2.85773}

Consider the vectorial field F(x,y,z)=

%”“£+8xy,8y+4z—Sm[ﬁ—Zzﬂ,eﬂ—5yz}aM'mesm+xe

-2+X 5

S=( )+ (

-8+y

8

Compute JAF.
s

9

Indication: Use Stoke's Theorem if it is necessary.

1) -69485.2

2) -81066.2 3) 57905.8 4) 214249.



Ejercicio 4

M 6% 52u
pe (X,t):lGQ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0 0<t
ox O<x<2
2
u(x,0)=7 x-11 2<x<3 Q=<X=<71
Bx 2 8 3<xs<7
-3 -3
a—iu(x,e):—z (x-3) (x-2)x (x—7r)2 Q. <X=s7
L O True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.2 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.2) = 4.23328
2) u(1,0.2) = 7.76745
3) u(1,0.2) = 1.0317
4) u(1,0.2) = 3.18954

5) u(1,0.2) = -7.75628
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 11

Exercise 1

Given the functions
-F(x,y):(3x+3x2—2y—3xy—y2,3—2x—2x2+y—xy+y2,—3—3x—3x2—3y—2xy—3y2)

and

g(u,v,w):(—B——Zu,14+2L1v——2v2——2w2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(2,-2).
1) 6629.7

2) 1365.15

3) 10456.

4) 8669.63

5) 13011.8

Exercise 2

Compute the volume of the domain limited by the plane
8x+4z=8 and the paraboloid z =3 x?+3y?.

1) 2.8507
2) 13.2931
3) 8.58974
4) 6.29326

5) 1.98989

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(6t+6)sin(2t) (5cos(4t) +6), (9t+7) sin(t)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 1971.36 2) 985.86 3) 394.56 4) 1774.26



Ejercicio 4
M x,t) =42Y (x, 1) 0<x<3, Bt
ot ox
Au Au
S (0,1)=""(3,t)=0 0<t

U(X,0)=3 (x-3) (x-2) (x-1) x> 9=<x=<3
0 True

Calcular la temperatura que tendra la barra en el punto x=2
en el instante t=1. mediante un desarrollo en serie de Fourier de orden 8.

1) u(2,1.) = 3.75581
2) u(2,1.) = -1.9891
3) u(2,1.) = -1.36456
4) u(2,1.) = -3.63773

5) u(2,1.) = 0.386338
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 12

Exercise 1

Given the function

f(X,y,z)=-9 - x2+4 y - y2 - 2% defined over the domain D=

X2 y2 Z2

— + — + —<1, compute its absolute maxima and minima.
16 25 9

1) We have a maximum at {-0.8, 3., 0.6}
2) We have a maximum at {-0.8, 1.2, -0.6}
3) We have a maximum at {0, 2, 0}

4) We have a maximum at {-1., 2.2, 0.2}

5) We have a maximum at {1., 1., 0.4}

Exercise 2

Compute J(szz)dlxdlydlz for D=
b
{6y3sx9514y3, 5y® 28 <x®<13y% 2%, 5x° <y’ <10x%x°, x>0, y>0, z>0}
1) -1.09807
2) 0.00193234
3) 0.501932
4) 0.901932

5) -1.29807

Exercise 3

Consider the vectorial field F(x,y,z)=
{eyz,zzz -5z, -4xy+Sin [x2 - zz} , -7y -Sin [xz] } and the surface
-4 +X 5+y -4 +2z

S=( ) (—) P ( )?=1
5 1 7

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) -2111.12 2) -234.323 3) 2346.28 4) -2345.72



Ejercicio 4

[ ou o%u
- (X,t) :4§ (X, 1) O<x<1, o<t
Mg, t) =2 (1,t) -0 o<t
Ox ox
4 x O<x=< %
u(x,0)=1 &1 1y % gox<1
3 3 2 5
45 x - 45 gsxsl
| © True

1
Calcular la temperatura que tendrd la barra en el punto x=—

en el instante t=0.8 mediante un desarrollo en serie de Fourier de orden 10.

1
1) u(-,0.8) = 0.63801
2

1
2) u(-,0.8) = -2.37458
2

1
3) u(-,0.8) = 1.56941
2

1
4) u(-,0.8) = -1.45
2

1
5) u(—,0.8) = 1.68839
2
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 13

Exercise 1

Given the system

-2uxXx-uy-3xy-3z-=--36
x2+2ux?-2z+2u?z-22%-151
2ux?-2uy?+2ulz-2z2=-40

determine if it is possible to solve for variables x,y,z in terms of variable

oz
u arround the point p=(x,y,z,u)=(3,0,4,4). Compute if possible — (4).

ou
a1z 122
1) —4)=-—
du 35
oz 487
2) — (4)=——
au 140
oz 97
3) — (4)=-—
ou 28
oz 243
4) — (4)=-—
ou 70
8z 489
5) —(4)=-—
ou 140
Exercise 2

Compute the volume of the domain limited by the plane
9x+7z=2 and the paraboloid z =3 x?+3y?.

1) 0.14289

2) 0.456844
3) 0.0867401
4) 0.093895

5) 0.0879744

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,n]-----R?
r(t)={(2t+4) sin(2t) (9cos(15t) +10), (7t +6) sin(t) (9cos(15t) +10)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 23374.9 2) 4675.7 3) 11687.9 4) 2338.3



Ejercicio 4

[ 6%u o%u
pe (X,t):9§ (X,t) O<x<2, o<t
u(@,t)=u(2,t)=0 0<t
U(x.0 {—x O=<x<1 0<x<2
= < <
(0021 x5 1<x<2 -7
ﬁuxe—{Ex O=<x<1 0 X <2
ot (x,0) = 6-3x 1l=<x=<2 o0
L © True
7
Calcular la posicién de la cuerda en el punto x=—
5
en el instante t=0.3 mediante un desarrollo en serie de Fourier de orden 9.
7
1) u(-,0.3) = 0.310133
5
7
2) u(—,0.3) = -3.1235
5
7
3) u(—,0.3) = 8.31709
5
7
4) u(-,0.3) = -4.02229
5
7
5) u(—,0.3) = -1.18535

5



| 27

Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 14

Exercise 1

Given the function

-F(x,y,z):164—4x+x2——4y+y2——62+z2 defined over the domain D=

X2

y

2

2

z

— + — + —<1, compute its absolute maxima and minima.

16
1) We

2) We
3) We
4) We

5) We

4

16

have a minimum at {3.03909,

have
have
have

have

Exercise 2

a

a

minimum
minimum
minimum

minimum

at {1.99712,
at {1.47613,
at (2, 2, 3)

at {1.73662,

Compute Ja(yz3)dxdydz for D=
b

0.984341, 1.56296}
2.02631, 1.56296}

0.723847, 3.64691}

1.24483, 2.60494}

{85x8y2513, 5xy’z2<1<14xy’ 2%, 2y® <x®°z° <11y®, x>0, y>0, z>0}

1) -1.89975

2) 0.000252895

3) -1.29975

4) -1.49975

5) 0.900253

Exercise 3

Consider the vectorial field F(x,y,z)=

{9xy+5xz+Cos[y2+222}, 34 @ 2X22 o2y’ —2yz} and the surface

-8
+y>2+<

-3+2z
)2=1

Compute JHF.
S

3

1

Indication: Use Stoke's Theorem if it is necessary.

1) -4548.56

2) 1873.84 3) 2676.64 4) -7759.76



Ejercicio 4

’g%(x,t>:25§%(x,t) 0<x<3, O<t
u(e,t)=u(3,t)=0 o<t
u(x,0)=3 (x-3)2 (x-2) x? P<x<3
—guu,m:{72X O=<x<1 0. <x<3
ot X-3 1<x<2Vv2=<x<3

L © True

Calcular la posicién de la cuerda en el punto x=2 en el instante t=
0.4 mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,0.4) -7.16827

2) u(2,0.4) = 2.40782
3) u(2,0.4) = -1.73786

4) u(2,0.4) = 3.97819

5) u(2,0.4) = -0.251851
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 15

Exercise 1

Given the system

vZ+3ux?-vy-2viy+2vz+2z3-80
2u-2vx?-uly-3vyz=
3u-3ux-3vy-z%==-40

determine if it is possible to solve for variables x,y,z in terms of variables u,v

OXx
arround the point p=(x,y,z,u,v)=(2,-2,2,4,-4). Compute if possible — (4,-4).

ov
Ox 4
1) — (4,-4)=-
ov 5
X 6
2) — (4,-4)=-
ov 5
X 2
3) — (4,-4)=-
ov 5
ox
4 — (4,-4)=1
ov
ox
5) — (4,-4)=-
ov 5
Exercise 2

Compute the volume of the domain limited by the plane
7x+10z =2 and the paraboloid z ==10x* + 10 y>.

1) ©.00959935
2) 0.0535061
3) 0.031718

4) 0.00707645

5) 0.0465248

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(8t+8)sin(2t) (6cos(17t) +6), (7t+4) sin(t) (6cos(17t) +6)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 27827.1 2) 9275.92 3) 23189.3 4) 20870.4



Ejercicio 4

du 8%u
- (X,t) :9—6)(2 (x,t) O<x<4, o<t
ou ou
g( (e,t):g( (4,t):6 <t
U(x.0 {—BX O=<x<2 D<x<d
= < <
(0= 35 12 2ox<4 95%5
0 True

-+ NIntegrate: Numerical integration converging too slowly; suspect one of the following: singularity, value of the integration
is 0, highly oscillatory integrand, or WorkingPrecision too small.

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=0.7 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,0.7) = -3.

2) u(1,0.7) = 4.34603

3) u(l1,0.7) -1.80828

4) u(1,0.7) = -0.224732

5) u(1,8.7) = 2.40757
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 16

Exercise 1

Given the functions

-F(x,y):(—l—sz—3y+2xy,2—x+3x2—y—2xy+2y2,—2+2x—y+2xy+y2)

and

g(u,v,w):(uz—ZVZ—2vw,—3+3u2+uw+vw+3w2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(3,-1).
1) -5.09388x10°

2) -2.10224x10°

3) -5.36281x10°

4) -1.03288x10°

5) -3.48036x10°

Exercise 2

Compute the volume of the domain limited by the plane
3x+9z=4 and the paraboloid z ==8x?+ 8y?.

1) 0.0493098
2) 0.140536
3) 0.164099
4) ©0.0393935

5) 0.0823718

Exercise 3

Consider the vectorial field F(x,y,z)={6yz-8x2z?, -2x*y?, 9x*+3xz} and the surface

4+ X 9+y -2+z
S=( )2+ ( )2+ ( )%=1
6 5 8

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 692457. 2) 1.03869x10° 3) -1.86963x10° 4) 1.45416x10°



Ejercicio 4

M 6% 2y
pe (X,t):§ (X,t) O<x<r, O<t
u(@,t)=u(r,t)=0 0<t
%f O<x<2
u(x,0)= O<x<7
’ _3x 8y 3 2<x=<71
-2 -2
;%wxﬁ)}B(x—ﬂ (x-2)x2 (X-7) @.<X=<7T
L O True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.6 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.6) = 7.74948

2) u(1,0.6) = 5.72664
3) u(1,0.6) = -7.70733
4) u(1,0.6) = -3.97827
5) u(1,0.6) = 4.27987
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 17

Exercise 1

Given the function

f(X,y,z)=11-2x+ x2 + y2 -2z +2z? defined over the domain D=
X2 y2 22
— + — + —<1, compute its absolute maxima and minima.
16 16 4

1) We have a maximum at {-3.86875, 0.4, -0.349509}
2) We have a maximum at {-3.96875, 0., -0.249509}
3) We have a maximum at {-3.56875, -0.3, 0.250491}
4) We have a maximum at {1, 0, 1}

5) We have a maximum at {-4.26875, 0.3, -0.349509}

Exercise 2

Compute J(zz)dlxdlydlz for D=
b
{6xszsy3s7x52, 3y?<x’2%<4y®, 62 <x®y" <112%, x>0, y>0, z>0}
1) 3.064
2) 6.12801
3) 2.18857
4) 5.25258

5) 0.218857

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,2n]-—--->R?

(? _ 5“‘2“" ) cos (t) (9 cos (t)+9)

(72 NE) sin(t)—é) cos (t) (9 cos(t)+9)

k)

r(t)={

sin? (t)+1 sin? (t) +1 }

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 135.531 2) 150.531 3) 195.531 4) 225.531



Ejercicio 4

M 6% %u
gg(x,t):g;(x,t) O<x<m, O<t
u(o@,t)=u(m,t)=0 o<t
3x O<x<1
u(x,e)= X3 43 l<x=<r @=x=<r
-1 -1
iu(me):u—3)x(x—n) Q. <X=s7
L © True

Calcular la posicién de la cuerda en el punto x=2
en el instante t=1. mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,1.) = -8.64312
2) u(2,1.) = -8.70281
3) u(2,1.) = 3.77128
4) u(2,1.) = 1.14092

5) u(2,1.) = -1.65354
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 18

Exercise 1

Given the function

f(X,y,2)=-8+2x - x2 + 2y - y2 - 2% defined over the domain D=
X2 y2 22
— + — + —<1, compute its absolute maxima and minima.
16 25 4

1) We have a maximum at {1, 1, 0}

2) We have a maximum at {0.6, 1.4, 0.5}
3) We have a maximum at {1.4, 1.1, -0.3}
4) We have a maximum at {1.4, 0.9, 0.1}

5) We have a maximum at {1.2, 1.3, -0.2}

Exercise 2

Compute J (x +2y)dxdydz for D=
D

{3x4y8285155x4y828, 5x*<y8z8<13x%, 222 <x®y<62% x>0, y>0, z>0}
1) 0.506511
2) 0.606511
3) 1.10651
4) -1.79349

5) 0.00651102

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,21]---->R?

—17—1 NE) sin(t)) cos (t) (6cos(t)+6)

r(t):{(z ( 2 )

; cos (t) (6cos(t)+6)

k)

sin? (t)+1 sin? (t)+1 }

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 66.9027 2) 106.503 3) 113.103 4) 7.50266



Ejercicio 4
N x,t) 22520 (x,t) 0<x<3, O<t
ot ox
ou ou
S (0,1)=""(3,t)=0 0<t
u(x,0)=-2(x-3) (x-1)x @=<x=<3
0 True

Calcular la temperatura que tendrd la barra en el punto x=2
en el instante t=0.3 mediante un desarrollo en serie de Fourier de orden 9.

1) u(2,0.3) = 4.97342
2) u(2,8.3) = 1.50032
3) u(2,0.3) = 0.09736357
4) u(2,0.3) = 2.27294

5) u(2,0.3) = -3.76162
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 19

Exercise 1

Given the system

3wy?+uvz-wz=-30

3uPw-2v2z-3xyz=66

3w?x+uxy=-10

determine if it is possible to solve for variables x,

y,z in terms of variables u,v,w arround the point p=(x,y,z,

oX
u,v,w)=(2,-1,-3,2,4,-1). Compute if possible — (2,4,-1).

ov
oX 182
1) —(2,4,-1)=-—
ov 211
ox 183
2) —(2,4,-1)=-—
ov 211
ox 184
3) —(2,4,-1)=-—
ov 211
ox 181
4) 47<2:4:_1):_‘47
ov 211
ox 180
5) —(2,4,-1)=-—
ov 211
Exercise 2

Compute J(G y?) dxdydz for D=
D
{4xy323§1s7xy323, 9z°<x*y’<152°, 5y5 2% <x° <14y®7*, x>0, y >0, z>0}
1) -0.698611
2) 1.60139
3) 0.00138944
4) 1.60139

5) 0.701389



Exercise 3
Consider the vectorial field F(x,y,z)=
{4z+Cos[z®], -6yz-4xyz-Sin[x*], xz-2yz+Cos[2y*|} and the surface
-8+X ) -9+y -3+2z

S=( )2+ ( )2+ ( )%=1
7 7 1

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

1) -73809.9 2) -55993.5 3) 50904.9 4) -25451.1

Ejercicio 4
[ 6%u 2y
poes (X,t):ZSQ (X,1t) O<x<sT, O<t
u(e,t)=u(r,t)=0 <t
U(X,0)=(x-3)x (x-rm)? O=<x=<7
X O<x<1
EU(X,Q)* 3-2x 1l<x<2 0. <X<7T
ot X 2
f—j—l 2<x=s71
L © True

Calcular la posicioén de la cuerda en el punto x=1 en el instante t=
0.7 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,8.7) = 2.3208
2) u(1,8.7) = -5.19539
3) u(1,0.7) = -0.864329
4) u(1,0.7) = 7.43462

5) u(1,0.7) = -6.25074
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 20

Exercise 1

Given the functions
F(X,y)=(-3+3Xx-3x2+3y+3y%,-3+2x-X>+y+2XYy+y?)
and

g(u,v):(—B—u—2u2—uv,—l—u+2u2+2v—uv—2v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-3,3).

1) -1.27648x10°
2) -956046.
3) -801321.
4) -1.69908 x 10°

5) -734308.

Exercise 2

Compute J(Zyzz)dlxdlydlz for D:{65x7y42358, 1sx6y92256, 3ySZsX511y32, X>0,y>0, z>0}
D

1) 0.3067221
2) 0.00722146
3) 0.607221
4) -0.592779

5) -1.49278

Exercise 3
Consider the vectorial field F(x,y,z)=
{—xy+Cos[222], -6xyz-Sin[2x*], 9xyz+Cos[2x2—2y2]} and the surface
9+ x -3+y ) -8+12z

S=(— )%+ )2+ ( )?=1
3 6 9

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 378649. 2) -353404. 3) 126217. 4) 252433.



Ejercicio 4

[ ou 5%u
- (X,t) _165 (x,t) O<x<iT, o<t
ou ou
P~ (G,t):g( (rr,t) =0 o<t
%g O<x<2
u(x,0)= O=<Xx=7
’ SIx LM 7 2exs<r
-2 -2
L © True

Calcular la temperatura que tendrd la barra en el punto x=2
en el instante t=0.2 mediante un desarrollo en serie de Fourier de orden 9.

1) u(2,0.2) = 3.51487
2) u(2,0.2) = -0.283967
3) u(2,0.2) = -4.86629

4) u(2,0.2) = -0.530194

5) u(2,0.2) = 1.81185
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 21

Exercise 1

Given the functions

FX,y)=(-2+3X-2y+2Xy+2y%,2-x2-2y+3xy-3y?)

and

g(u,v):(2—2u+3u2+v—2uv—v2,3—3u—2v+3uv—v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-3,-3).
1) -1.37246x10°

2) -261052.

3) -1.62477x10°

4) -2.09174x10°

5) -539015.

Exercise 2

Compute the volume of the domain limited by the plane
X+5z=5 and the paraboloid z ==4x?+4y>.

1) 0.859256
2) 0.147588
3) 1.58633
4) 1.69189

5) 0.394665

Exercise 3

Consider the vectorial field F(x,y,z)={8xy-x*yz, -4, x*+72°} and the surface
9+ x -5+y z

)2+ ( )2+ (=) =1

1 3 4

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 2010.62 2) -5828.38 3) -4421.38 4) 2211.62



Ejercicio 4

[ o%u 5%u
pe (x,t):g (X,t) O<x<1, o<t
u(@,t)=u(l,t)=0 0<t
50 x 7
*7 @SXS?G
U(X,8)=1 5 5o 7 @<x=<1
— -= —=x=1
3 3 10
4
5 -5x esxsg
—Uu(x,0)= 4 0. <xx<1
ot 20x-20 _<x=1
L © True

+=+/ NIntegrate: Numerical integration converging too slowly; suspect one of the following: singularity, value of the integration

is 0, highly oscillatory integrand, or WorkingPrecision too small.

+=+/ NIntegrate: Numerical integration converging too slowly; suspect one of the following: singularity, value of the integration

is 0, highly oscillatory integrand, or WorkingPrecision too small.

-=+) General: Further output of Nintegrate::slwcon will be suppressed during this calculation.

2
Calcular la posicién de la cuerda en el punto x=— en el instante t=

5
0.2 mediante un desarrollo en serie de Fourier de orden 11.
2
1) u(—,0.2) = -3.24703
5
2
2) u(-,0.2) = 1.00674
5
2
3) u(—,0.2) = -7.09196
5
2
4) u(-,0.2) = -8.11949
5
2
5) u(—,0.2) = -5.42437

5
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 22

Exercise 1

Given the function

f(x,y,z):—4+—6xA—x2——y2+722 - z? defined over the domain D=

2 2 2

X z

y

— + — + —<1, compute its absolute maxima and minima.
4

25 16
1) We have a minimum at {-5.49229,

2) We have a minimum at {-4.99229,
3) We have a minimum at {-4.59229,
4) We have a minimum at {3, 0, 1}

5) We have a minimum at {-4.59229,

Exercise 2

-0.2, -0.31104}
0., -0.11104}

0.3, -0.51104}

-0.2, -0.41104}

Compute J(y3+z3)d1xd1ydlz for D={42? <x’y*<62°,8=x’2"<10,3xX°y=2°<6%x’y, x>0, y>0, z>0}
b

1) -0.683845
2) -0.483845
3) 0.0161551
4) -1.58384
5) -0.983845
Exercise 3

Consider the vectorial field F(x,y,z)
[-143x4cos[2y’], 2xz-sin[2X -

-6 +X 4+y 2+z
S=( )2+ ( )2+ ( )2=1
4 6 8

Compute JAF.
s

Indication: Use Stoke's Theorem if

it is necessary.

1) 5548.34 2) -4340.86 3) -6994.06 4) 2412.74

2], e'ﬁ} and the surface



a4

Ejercicio 4

2,1 =22 (x,1) 0<x<2, o<t
ot ox
u(@,t)=u(2,t)=0 0<t
U(x,0)=-(x-2)2 (x-1) x @=<x=<2
Eu(me) {—QX O=<x=<1 9. <x<2
ot 9x-18 1=<x=<2

L@ True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.5 mediante un desarrollo en serie de Fourier de orden 12.

-8.86542

1) u(1,0.5)
2) u(1,0.5) = 4.59589
3) u(1,0.5) = -3.18732
4) u(1,0.5) = 2.95041
5) u(1,0.5) = -8.44074
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 23

Exercise 1

Given the function
f(X,y,2)=-19+4x-x>+6y-y*>+4z-27*> defined over the domain D=
X2 yr 72

— + — + —<1, compute its absolute maxima and minima.
16 25 9

1) We have a maximum at {1.95609, 2.95751, 1.92324}
2) We have a maximum at {2, 3, 2}

3) We have a maximum at {2.54759, 4.14051, 3.10624)
4) We have a maximum at {@.773083, 2.36601, 3.40199}

5) We have a maximum at {3.43484, 3.54901, 0.444488}

Exercise 2

Compute JA(Zy-+z3)dxdydz for D=
b
{2y3sxs9y3, 3x2 sy’ 28 <7x%, 7x° 2% <y?*<14%x° 2%, x>0, y >0, z>0}
1) 0.0116137
2) 0.811614
3) -0.288386
4) 1.91161

5) 1.51161

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,21]---->R?
(V3-1)sin(t) 1. 43 V31 (1 V3] singy)
(—72 Vi -3 Vi cos (t) (9cos(t)+10) Y oA Vi cos (t) (9cos(t)+10)
r(t)= ) B L2
sin® (t) +1 sin® (t)+1

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 152.631 2) 101.931 3) 169.531 4) 203.331



Ejercicio 4

r 2
X (x,t) =9Q: (X,t) Q<x<m, O<t
ot X
ou ou
o (e;t):g( (rr,t) =0 o<t
2 X O<x<2
u(x,0)= 4x-4 2<x<3 O<X=<rt
_BX 28 3<xs<n
-3 -3
L O True

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=1. mediante un desarrollo en serie de Fourier de orden 9.

1) u(1,1.) = -0.961163
2) u(1,1.) = -2.11879
3) u(l,1.) = 2.44457
4) u(1,1.) = 3.36319

5) u(1,1.) = 2.58193
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 24

Exercise 1

Given the system

Xz%2+32Zuyuy =124
-2XZzuz=-128
-y U; —22zuy==-18

determine if it is possible to solve for variables x,y,z
in terms of variables uj,u;,us,us arround the point p=(x,y,z,u;,u;

gy
sUs,Ug) =(4,2,-4,5,4,-4,-1) . Compute if possible — (5,4,-4,-1).

OUy
oy 131
1) — (5,4, ’4."1) =
du, 155
oy 26
2) - (5)4: _4J_1> =7
Ouy 31
oy 129
3) — (5,4,-4,-1)=—
AU, 155
oy 128
4) — (5,4,-4,-1)=—
Ouy 155
oy 132
5) - (5141741’1) =T
du, 155
Exercise 2

Compute the volume of the domain limited by the plane
8x+8z=13 and the paraboloid z =7 x*+7y?.

1) 0.0504834
2) 0.0378531
3) 0.110999

4) 0.0783491

5) ©0.0887118

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(7t+5)sin(2t) (2cos(20t) +4), (6t+3) sin(t) (2cos(20t) +4)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 8027.51 2) 1505.41 3) 5017.31 4) 6522.41



Ejercicio 4

[ o? 5%
a—tj (X,1t) :166—; (x,1t) P<x<1, o<t
u(e,t)=u(1,t)=0 0<t
_ 2 z -
u(x,0)=2 (x-1) (x—le>x O0=x=<1
R 34)( esxsg
—Uu(X,0)= 0. <xx<1
ot~ 15-15x %<x<1
L O True
Calcular la posicién de la cuerda en el punto x=— en el instante t=
5
0.3 mediante un desarrollo en serie de Fourier de orden 11.
3
1) u(-,0.3) = -8.72651
5
3
2) u(—,0.3) = -6.03954
5
3
3) u(—,0.3) = 0.708684
5
3
4) u(—,0.3) = -0.00163249
5
3

5) u(—,0.3) = 6.51032
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 25

Exercise 1

Given the function

f(X,y,2)=14 -4 x + x2 -6 Y+ y2 + 2% defined over the domain D=
X2 y? 72
— + — + —<1, compute its absolute maxima and minima.
16 4 16

1) We have a maximum at {-4.32257, -0.889063, -0.4}
2) We have a maximum at {-4.02257, -0.489063, 0.5}
3) We have a maximum at {-3.52257, -0.789063, -0.3}
4) We have a maximum at {2, 3, 0}

5) We have a maximum at {-3.82257, -0.589063, 0.}

Exercise 2

Compute J(y+y2)dlxdlydlz for D=
D

4 722<x*<132%, x>0, y>0, z>0}

{4z7sx8y25827, 8y’ z*<x¥<9y’z
1) 0.730729
2) 0.830729
3) 0.0307293
4) 0.230729

5) -0.869271

Exercise 3

Consider the vectorial field F(x,y,z)=
{8 -4x+Cos[y*], e¥ % iaxy, -4y+yz+Cos [x* +y?] } and the surface

7+X 4+y 7+z
)

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) -10857.3 2) -41259.7 3) -34744.9 4) -40173.9



Ejercicio 4

[ o? 5%
&g(x,t>:255§(x,t) P<x<3, o<t
u(@,t)=u(3,t)=0 <t
7x O=<x<2
u(x,0)=y 2 O=<x=<3
21-7x 2=<x<3
5 2x O<x=<2
—Uu(Xx,0)=g 2 0. <x<3
ot 27-9x 2=<x<3
Lo True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.9 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.9) = -5.00362

2) u(1,0.9) = 3.54469

3) u(1,0.9)

-4.80801

4) u(1,0.9) = -0.309949

5) u(1,0.9) = 2.04014
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 26

Exercise 1

Given the functions
-F(x,y):(2+3x—3x2—2xy—2y2,—3—2x+3x2—3y+2xy—y2,2x+3x2—2y—3xy)

and

g(u,v,w):(Zv,2v+3v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-2,-1).
1) o.

2) -0.776321

w

) -0.196756

4) ©.532358

(%]

) -90.638502

Exercise 2

Compute J(Z x3 z) dxdydz for D=
D
{6y925x7s7y92, 8yz3sx3515yz3, 3y7sx9510y7, X>0,y>0, z>0}
1) 2.00168

2) -0.998315

w

) ©0.00168489
4) -0.198315

5) 1.30168

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={sin(2t) cos(t) (2cos(t) +4), sin(t) sin(2t) (2cos(t) +4)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 14.1372 2) 26.7372 3) 1.53717 4) 12.7372



Ejercicio 4

5% 8%
ait: (X:t):467: (x,t) Q<x<m, O<t
u(@,t)=u(r,t)=0 o<t

u(x,0)=2 (x-3)x (x-m) B@=x=sr
gcu(x,e):(x—l)x(x—n) Q. <XxX=s7
0 True

Calcular la posicién de la cuerda en el punto x=1
en el instante t=1. mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,1.) = -5.10827
2) u(1,1.) = 3.89517
3) u(1,1.) = -6.64434
4) u(1,1.) = 6.33102

5) u(1,1.) = 3.07022
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 27

Exercise 1

Given the system

-y2u; -3uul +2x2zuUg-3xU} =256
-XZ+ ZUpus =57
-3xz2+y?u3-3yzuz=-161
determine if it is possible to solve for variables x,y,z
in terms of variables uj,u;,us,us arround the point p=(x,y,z,u;,u;,

oy
us,us)=(3,-4,-3,2,-4,4,-2). Compute if possible — (2,-4,4,-2).

@Uz
oy 64
1) 447(21_4)4J_2>:_47
du, 47
oy 62
2) 447(21_4)41_2):_‘7
AU, 47
oy 65
3) - (2)’4)4172) =TT
du, 47
oy 61
4) 447<2)74)4J72):747
ou, 47
oy 63
5) 447(2)_4)4J_2):_47
duy 47
Exercise 2

Compute J(x3 z®)dxdydz for D=
b
{1=x®y?2°<8,72" <y’ <1177, 9y* 28 <x’ <10y®7®, x>0, y>0, z>0}
1) 1.00019
2) 0.00019156
3) 1.70019
4) 0.700192

5) -0.999808



Exercise 3

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?

r‘(t):{sin(z t) (8cos(t) +8) &\/%“ - L\/;) , sin(2t) (8cos(t) +8) [Nt  cos() )}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 67.8982 2) 97.8982 3) 75.3982 4) 142.898

Ejercicio 4
ou 5%u
6;(X,t):4g;(x,t) O<x<2, o<t
Mg, )= (2,t)-0 o<t
ox )4
0 {—9X O<x<1 0 )
= < <
UX:0)=] g% 18 1<x<2 95%%
() True
3
Calcular la temperatura que tendra la barra en el punto x=—
2
en el instante t=0.8 mediante un desarrollo en serie de Fourier de orden 11.
3
1) u(—,0.8) = -1.99187
2
3
2) u(—,0.8) = 2.4096
2
3
3) u(—,0.8) = 4.5799
2
3
4) u(-,0.8) = -4.5
2
3
5) u(-,0.8) = -1.31362

2
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 28

Exercise 1

Given the system

ux?-vxy+uy?+2vxz+2z2=-65
3-2vxz=15
S3u?+3uv+2uviavio2ux?-3vxy+2x2y-2z=-109

determine if it is possible to solve for variables x,y,z in terms of variables u,v

oz
arround the point p=(x,y,z,u,v)=(-2,3,-3,5,-1). Compute if possible — (5,-1).

ou
oz 1677
1) —(5,-1)=-——
ou 782
oz 837
2) —(5,-1)=-——
ou 391
oz 838
3) — (5,-1)=-7
ou 391
oz 1673
4) — (5,-1)=-——
ou 782
oz 1675
5) — (5,-1)=-—7
ou 782

Exercise 2

Compute Jﬁ(zz)dxdydz for D=
D
{1sx5y3z459, 9<x¥y>7z°<18, 6x*y® 28 <1<10x?y®2%, x>0, y>0, z>0}
1) 0.0120077
2) -1.18799
3) 1.81201
4) -1.38799

5) 1.71201



Exercise 3

Consider the vectorial field F(x,y,z)=
{e’yz’zz—Sxyz, 7-8yz-sSin[x*+22°], —2xy—4xz+Cos[y2]} and the surface
-4+ X -3+y 7+2

S=( )2+ ( )2+ ( )%=1
8 7 9

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 1.00997x10° 2) 263472. 3) 439119. 4) -614766.

Ejercicio 4
’g%(x,t>:16§%(x,t) 0<x<4, O<t
u(e,t)=u(4,t)=0 0=t
U(X,0)=2 (x-4)%2 (x-3) (x-2)x> 0=<x=<4
Eu(x,e):{fx O=x=2 0. <x<4
ot xX-4 2<x<4
L © True

Calcular la posicién de la cuerda en el punto x=3 en el instante t=
0.8 mediante un desarrollo en serie de Fourier de orden 11.

1) u(3,0.8) = 1.84338

2) u(3,0.8) = -7.02841

3) u(3,0.8) = -5.48868

4) u(3,0.8) = 3.76332

5) u(3,0.8) = 8.87794
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 29

Exercise 1

Given the functions

-F(x,y):(2+x+x2—y—2xy+y2,—1—x+2x2+y—xy—3y2
,1-2x+x2+2y-3xy+3y%,-3+x?-3y-2xy+2y?)

and

g(ul,uz,u3,u4):(u§ -3 Uy +2UgUg—3UpuUg,-Ug+ 3ui +U3+2UgU3+2UqUg),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(1,3).
1) 118295.

2) 62476.9

3) 87444.

4) 53496.6

5) 74804.

Exercise 2

Compute the volume of the domain limited by the plane
8x+62z=6 and the paraboloid z =3 x?+3y?.

1) 0.150359
2) 2.8845
3) 0.690231
4) 1.56527

5) 2.31086

Exercise 3

Consider the vectorial field F(x,y,z)={-7 y>-9yz?, -8x>-5yz%, -9 xzz} and the surface

Sz(_5+x , Y, 8+2z

9 1 3
Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) -110804. 2) -79145.5 3) -63316.3 4) -237438.



Ejercicio 4
M (x,1) =428 (x,t) 0<x<3, O<t
ot ox
ou du
S (0,t)=—(3,t)=0 o<t
Uix.0 {—GX O<x<1 O<x<3
= < <
(x,0) 3x-9 1=x=<3 77
0 True

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=0.3 mediante un desarrollo en serie de Fourier de orden 8.

1) u(1,0.3) = -4.25803
2) u(1,0.3) = 4.48653

3) u(1,0.3) = -4.90492
4) u(1,0.3) = -3.12761

5) u(1,0.3) = 3.93429
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training for serial number: 30

Exercise 1

Given the functions

-F(x,y):(3—x+x2—3xy—3y2,2—2x—3x2—y+3xy+3y2)

and

g(u,v):(—3+u—2u2+v—uv—vz,l—u2—2v+v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-3,-3).
1) -622680.

2) -5.3727x10°

3) -4.75539x10°

4) -2.84543x10°

5) -3.69427x10°

Exercise 2

Compute J(Z x*) dxdydz for D=
D
{55x3y22856, 5x4sy22558x4, 5x9y251511x9yz, X>0,y>0, z>0}
1) 1.50049
2) 0.000485734
3) -1.79951
4) -0.499514
5) 1.20049

Exercise 3

Consider the vectorial field F(x,y,z)=
{1+eyz*zz -5x, 4xy+3z+Sin[x?], -3z + Cos [x? —ZyZH and the surface
-7+X ) -7+y 7+z2

( )2+ ( )2+ ( )%=1
6 6 2

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

S

1) 18093.9 2) 6031.86 3) -9045.64 4) 3619.46



Ejercicio 4

M 6% %u
gg(x,t):g;(x,t) O<x<m, O<t
u(@,t)=u(m,t)=0 o<t
2 X O<x<1
u(x,e)= _2X 2 o l<x=<r @=x=<r
-1 -1
O—iu(x,@):—3 (x=2) x? (x-7) 0.<x=smn
L © True

Calcular la posicién de la cuerda en el punto x=2
en el instante t=0.9 mediante un desarrollo en serie de Fourier de orden 9.

1) u(2,0.9)

~7.38568
2) u(2,0.9) = 1.13028

3) u(2,0.9) = -7.96405

4) u(2,0.9) = -7.04412

5) u(2,0.9) = -7.21094
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 31

Exercise 1

Given the functions

-F(x,y):(—x+3x2—3y—xy—2y2,1+x—x2—y+3xy—3y2,1—x—3x2—y—3y2)

and

g(u,v,w):(Zuv+3v2+w2,—2—3u2—3v—v2—vw),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-3,2).
1) -2.02335x10’

2) -8.07151x10°

3) -9.55277x10°

4) -5.29998 x 10°

5) -2.74031x10’7

Exercise 2

Compute J(y3 z)dxdydz for D=
D
{7x8524315x8, X'y <z*<3x"y’, 6y? 28 <x®*<13y° 2%, x>0, y>o0, z>0}
1) -1.1999
2) ©.0000954953
3) 1.7e01
4) 1.9001

5) 0.700095

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={sin(2t) cos(t) (2cos(t) +8), sin(t) sin(2t) (2cos(t) +8)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 67.1363 2) 97.7363 3) 51.8363 4) 72.2363



Ejercicio 4

[ o? 5%
ait: (X:t):467: (X,1t) Q<x<m, O<t
u(@,t)=u(m,t)=0 o<t
u(x,0)=3 (x-1) x? (x - n) O<x=<r
X O<x<3
@—tu(x,e)_ 3% .9 3 3_.x.n Q. <Xx<7r
-3 -3
L © True

Calcular la posicién de la cuerda en el punto x=2
en el instante t=0.4 mediante un desarrollo en serie de Fourier de orden 8.

1) u(2,0.4) = 4.53093
2) u(2,0.4) = 8.44906
3) u(2,0.4) = 8.19138
4) u(2,0.4) = 7.58448
5) u(2,0.4) = -7.38867
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 32

Exercise 1

Given the function

f(X,y,z)=-15+2x - x? + 4y - y2 - z? defined over the domain D=
X2 y? 72
— +— + —<1, compute its absolute maxima and minima.
16 4 9

1) We have a maximum at {0.798251, 2.13127, -0.387504}
2) We have a maximum at {©.992003, 1.93752, 0.}

3) We have a maximum at {1, 2, 0}

4) We have a maximum at {1.57326, 1.16251, -0.193752}

5) We have a maximum at {0.410747, 1.16251, 0.193752}

Exercise 2

Compute J(ny)dlxdlydlz for D=
D

{7ygz3sx7sl4ygz3, 7y} <x°<14y?*7°, 72°<x*y<102°, x>0, y>0, z>0}

1) -1.89517
2) -0.795173
3) 0.604827

4) 0.00482696

5) 1.90483

Exercise 3
Compute the area of the domain whose boundary is the curve

r:[0,2n]-—--->R?
r(t):{

cos (t) (2cos(t)+8) sin(t) cos(t) (2cos(t)+8) }
sin?(t)+1 ’ sin? (t)+1

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 67.4336 2) 33.9336 3) 47.3336 4) 74.1336



Ejercicio 4
N x,t) 22520 (x,t) O<x<r, B<t
ot ox
ou ou
g;(e,t):g;(n,t):e o<t
U(X,0)=-((x-3) (x-1) X (x-7m)) @=X=71
0 True

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=0.2 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,0.2) = -2.29011

2) u(1,0.2) = -0.52593
3) u(1,0.2) = 0.766445
4) u(1,0.2) = -3.06777

5) u(1,0.2) - 1.64106



| 65

Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 33

Exercise 1

Given the system

2x2+3x3-2y?+3uy?-2x%z=--578
2ux?-uy-3uz®+3xz2-323=--160

~u?+x>+uy-3uly+3x*y-32z2--138
determine if it is possible to solve for variables x,y,z in terms of variable

oy
u arround the point p=(x,y,z,u)=(-3,-5,5,-5). Compute if possible — (-5).

ou

oy 31896
1) — (-5)=-

ou 32059

oy 159482
2) —(-5)=-

ou 160 295

oy 159481
3) —(-5)=-

ou 160 295

oy 159484
4) — (-5)=-

ou 160 295

oy 159483
5) — (-5)=-

ou 160 295

Exercise 2

Compute the volume of the domain limited by the plane
9x+52z=5 and the paraboloid z ==4x*+4y>.

1) 1.50786
2) 0.476216
3) 0.64592
4) 0.444582

5) 0.567845

Exercise 3

Consider the vectorial field F(x,y,z)={-7x*yz®, 3x?, -5y +8xy} and the surface

-7 +X -8+y 8+1z
S=( )+ ( )i (——) %=1
6 3 7

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

1) -3.85374x107 2) -2.13762x10° 3) -1.06881x10%® 4) -7.02359x10’



Ejercicio 4
[ 2, 1) =97 (x,t B<x<1, O<t
;(XJ )‘&(XJ ) <X<1, <
u(e,t)=u(l,t)=0 o<t
_ 2 3 2
u(x,0)=(x-1) (x—le)x @<x=<1
-8x esxsg
EU(X,G): JBx 11y @oex<1
ot 2 4 2 10
70x-70 — <x=<1
10
0 True
2
Calcular la posicién de la cuerda en el punto x=-—
5
en el instante t=0.9 mediante un desarrollo en serie de Fourier de orden 9.
2
1) u(—,0.9) = -8.14406
5
2
2) u(—,0.9) = -4.89536
5
2
3) u(—,0.9) = -08.475091
5
2
4) u(-,0.9) = -1.93552
5
2
5) u(-,0.9) = -6.37975

5
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 34

Exercise 1

Given the system
“3ulv+2uvx+2y+3vzi=-177
3ul+uvy-2xz%=-168
2+3xy?-2yz=25

determine if it is possible to solve for variables x,y,z in terms of variables u,v

oy
arround the point p=(x,y,z,u,v)=(5,-1,4,-1,-5). Compute if possible — (-1,-5).
ou

oy 4853
1,-5)=

1) —(-1,-5)=
ou 43693
oy 4850
2) —(-1,-5)=
ou 43693
oy 4854
3) — (-1,-5)=
ou 43693
oy 4852
4) — (-1,-5)=
ou 43693
oy 4851
5) — (-1,-5)=
ou 43693
Exercise 2

Compute J(2y+z3)d1xd1ydlz for D=
b
{6x9295y859x929, 5x®y?<z’ <6x>y?, 3xy? 28 <1<11xy32%, x>0, y>0, z>0}
1) -1.99984

2) -0.0998438

w

) 0.0001562

4) -1.99984

(%]

) ©0.800156

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,n]----->R?

_zygn,_ i 3 cos(t)), sin(2t) (6cos(t) +9) (<= -%

r‘(t):{sin(zt) (6cos(t) +9) 5

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 77.7544 2) 93.1544 3) 131.654 4) 39.2544

3 sin(t))}



Ejercicio 4

M 6% 52u
;;(X,t):lGEQ(X,t) O<x<m, O<t
u(@,t)=u(r,t)=0 o<t
7 x O<x<1
u(x,e)= JIxX 747 l<x=<r @=x=<r
-1 -1
O%u(x,@):—((x—3)x(x—7r)) 8. <x=m
L © True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.8 mediante un desarrollo en serie de Fourier de orden 11.

1) u(1,0.8) = -0.136945
2) u(1,0.8) = -2.82578
3) u(1,0.8) = -0.111127
4) u(1,0.8) = -0.97534

5) u(1,0.8) = -3.25811
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Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 35

Exercise 1

Given the function

f(X,y,z)=-21+4x - x? + 4y - y2 +62z -2 defined over the domain D=
X2 y? 72
— + — + —<1, compute its absolute maxima and minima.
16 9 4

1) We have a maximum at {1.62621, 1.41982, 1.56298}
2) We have a maximum at {1.13835, 1.74506, 0.749874}
3) We have a maximum at {0.813106, 1.74506, 1.40036}
4) We have a maximum at {2, 2, 3}

5) We have a maximum at {1.95145, 0.769338, 2.37609}

Exercise 2

Compute J(xz)dlxdlydlz for D={2=x"y =<7, x*z=y*<3x*z, 6x°y 2 <1<10x°y° 2%, x>0, y>0, z >0}
b

1) -0.998026
2) 1.70197

3) 9.00197422
4) -1.29803

5) 0.601974

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,21]----->R?
(@ V3)sin® V3L oty (5cos(t)e10) (LB _(VF s

cos (t) (5 cos (t)+10)

r(t):{(i 2 vz 2 vz 2 v 2 v2

sin? (t)+1 ’ sin? (t)+1

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 73.0602 2) 97.2602 3) 121.46 4) 24.6602



Ejercicio 4

[ 6u %u
5{<X:t>—25gﬁ<x’t> O<x<5, o<t
ou ou
5;(e,t):5;<5,t):e 0<t
Ef <x<3
u(x,0)= O<x=<5
’ 5 5x 3<x<5
2 2
L @ True

Calcular la temperatura que tendrd la barra en el punto x=2
en el instante t=0.9 mediante un desarrollo en serie de Fourier de orden 9.

-3.28513

1) u(2,0.9)

2) u(2,0.9) = -4.94667

3) u(2,8.9) = 2.49998

4) u(2,0.9) = 1.33141

5) u(2,0.9) = -3.00886
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Exercise 1

Given the function

f(x,y,z)=-12 - X2+ 4y - y2 - 2% defined over the domain D=
X2 y? 72
— +— + —<1, compute its absolute maxima and minima.
16 9 4

1) We have a maximum at {-0.8, 1.2, -0.4}
2) We have a maximum at {0, 2, 0}

3) We have a maximum at {-1., 2.2, -0.8}
4) We have a maximum at {0.8, 1.4, -0.8}

5) We have a maximum at {©.8, 2.8, -0.2}

Exercise 2

Compute J(xz)dlxdlydlz for D=
b

{8y7z4sx9514y7z4, 7xy}z¥<1<12xy?23, 7<x*y’ z* <12, x>0, y>0, z>0}

1) 1.20239
2) -1.79761
3) 0.902385

4) 0.00238548

5) -1.09761

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,21]---->R?
143 (V3 -1)sin(t) (1+ 43 sin(t) 431
(zﬁiizﬁ cos (t) (5cos(t)+6) 72«/7 +72«/3 cos (t) (5cos(t)+6)
r(t)= — B 2
sin® (t)+1 sin® (t)+1

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 23.2602 2) 34.6602 3) 57.4602 4) 80.2602



Ejercicio 4
N x,t) 22520 (x,t) O<x<r, B<t
ot Ox
ou du
“(0,t)=2 (r,t) =0 o<t

U(X,0)=-2 (Xx-3) x (x-m)2 @=<x=n
0 True

Calcular la temperatura que tendra la barra en el punto x=1
en el instante t=0.5 mediante un desarrollo en serie de Fourier de orden 10.

1) u(1,0.5) = 3.35921

2) u(1,0.5) = -4.11456

3) u(1,0.5) = 1.90052
4) u(1,0.5) = 9.00922

5) u(1,0.5) = 2.52986
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Exercise 1

Given the functions

FOX,Y)=(1+X+Xy+3y%,3-2x2+2xy+3y?)

and

g(u,v):(3—2u—u2—2v+2uv+2v2,1—3u+u2—2v+2uv—3v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(3,-1).
1) 498006.

2) 360565.

3) 142130.

4) 414363.

5) 306180.

Exercise 2

Compute the volume of the domain limited by the plane
2x+2z=10 and the paraboloid z =2x?+2y2.

1) 26.9024
2) 16.5355
3) 91.9849
4) 86.7218

5) 20.629

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(3t+4)sin(2t) (4cos(9t) +9), (3t+4) sin(t)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 573.139 2) 955.139 3) 859.639 4) 1814.64



Ejercicio 4

M 6% 5%u
pe (X,t):§ (X,t) O<x<m, o<t
u(@,t)=u(r,t)=0 0<t
u(x,0)=2 (x-2) x (x-r) O=<x=r
5 -8x O=<x<1
gtu(x,e): 8—);—%—8 1ex<n Q. <x=s7
L © True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.9 mediante un desarrollo en serie de Fourier de orden 10.

1) u(1,0.9) = 5.0705

2) u(1,0.9) = 7.5591

3) u(1,0.9)

~4.093127
4) u(1,0.9) - 3.60014

5) u(1,0.9) = 3.99687
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Exercise 1

Given the functions

FX,y)=(-1+2x+3x2-3y+3y%,1+Xx-2x2+2y+2Xy-2Yy?)

and

g(u,v):(2u+2u2+3uv,3+2u+3u2+uv—v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(3,3).
1) 43992.5

2) 25665.

3) 297802.

4) 249254,

5) 161768@.

Exercise 2

Compute J(B z + z?)dxdydz for D=
D

{6x4y4z451515x4y424, ye 22 <x=<9y® 2%, 5xy®<z°<13xy%, x>0, y>0, z>0}
1) -1.98278
2) -1.08278
3) -0.582777
4) -0.882777
5) 0.0172226
Exercise 3

Compute the area of the domain whose boundary is the curve
r:[0,m]-----R?
r(t)={sin(2t) (-cos(t)) (cos(t) +6), —(sin(t) sin(2t) (cos(t) +6))}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 14.667 2) 37.867 3) 51.067 4) 28.667



Ejercicio 4
gﬁ(x,t>:gg(x,t) 0<x<3, O<t
ou du
S (0,1)=""(3,t)=0 0=t
u(x,0)=-(x-3)%2 (x-2) (x-1) x> 9=<x=<3
0 True

Calcular la temperatura que tendra la barra en el punto x=2
en el instante t=0.8 mediante un desarrollo en serie de Fourier de orden 10.

1) u(2,0.8) = 2.18619

2) u(2,0.8) = 1.10632
3) u(2,0.8) = -0.180199
4) u(2,0.8) = -2.33377
5) u(2,0.8) = 3.5361
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Exercise 1

Given the functions
FX,Y)=(-2+3X-2x2+y-3xy,-1-2x>-y+2xy+2y?)
and
g(u,v):(2—3u—u2—v—3uv+3v2,3+2u+2u2—v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-3,2).

1) -42884.
2) -38190.6
3) -10203.2
4) -32446.6
5) -68678.

Exercise 2

Compute the volume of the domain limited by the plane
7x+2z=2 and the paraboloid z = x*+y?.

1) 21.1005
2) 119.283
3) 25.9243
4) 10.6598

5) 75.2882

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(4t+4)sin(2t) (8cos(13t) +9), (2t +5) sin(t)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 1044.69 2) 313.889 3) 627.089 4) 209.489



Ejercicio 4

M (x,1) =428 (x,t) 0<x<r, @<t
ot ox

du ou

&(G,t):& (rr,t):O 0=t

U(x,0)=-2 (x-3) x> (x-m)2 0<x=<r
0 True

Calcular la temperatura que tendra la barra en el punto x=1
en el instante t=0.6 mediante un desarrollo en serie de Fourier de orden 8.

1) u(1,0.6) = 1.02601
2) u(1,0.6) = 9.47671
3) u(1,0.6) = 3.53536
4) u(1,0.6) = 2.01575

5) u(1,0.6) = -2.7996
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Exercise 1

Given the system

2v-3x2-3y-3uxz-vz?=14
2u?+2v-3uxz=-90

2u?v-2v¥+vxy-3xy? -3uvz-3uxz-xz2=-70
determine if it is possible to solve for variables x,y,z in terms of variables u,v

OX
arround the point p=(x,y,z,u,v)=(-4,-3,-1,-4,5). Compute if possible — (-4,5).

ov
ox 31
1) — (-4,5)=-—
ov 222
ox 449
2) — (-4,5)=-——
ov 3219
ox 1795
3) — (-4,5)=-
ov 12876
oOxX 599
4) — (-4,5)=-——
ov 4292
oOxX 1799
5) — (-4,5)=-
ov 12876
Exercise 2

Compute the volume of the domain limited by the plane
X +82z =7 and the paraboloid z ==2x?+2y?.

1) ©.604008
2) 0.81542
3) ©.500092
4) 0.419482

5) 1.72489

Exercise 3

Consider the vectorial field F(x,y,z)={-2x*-3x’y, -9x*y*z-8yz?, 7y*} and the surface

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

1) -1.49754x107 2) 3.59409x10’ 3) -1.64729x10’ 4) 7.48768x10°



Ejercicio 4

du 5%u

— (X,t)=9— (x,t) O<x<, O<t
ot Ox

ou du

= (0,1)=""(r,t) =0 o<t
U(x,8)=-((x-3) (x-2)x (x-m)?) @=x=x

0 True

Calcular la temperatura que tendra la barra en el punto x=2
en el instante t=0.8 mediante un desarrollo en serie de Fourier de orden 8.

1) u(2,0.8) = 3.11373

2) u(2,0.8) = -4.36671
3) u(2,0.8) = -3.39962
4) u(2,0.8) = -1.58315

5) u(2,0.8) = 0.568963
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Exercise 1

Given the functions

-F(x,y):(?:—x+x2—y—3xy—3y2,2x—x2+3y+2xy
,-2+3x-2x2-3y+2y%,2-3x-2x*+3y-2xy+2y?)

and
g (U1,Up,Us3,Ug) = (-3 Ug +2U3Ug,-3+2U3),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(0,2).

1) -13863.1
2) -9864.
3) -2519.67
4) -4007.93
5) -3897.93
Exercise 2

Compute the volume of the domain limited by the plane
6x+10z==1 and the paraboloid z =5x?+5y?2.

1) 0.0214171
2) 0.00719543
3) 0.0204681
4) 0.0122183

5) 0.00437435

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(3t+1)sin(2t) (8cos(10t) +8), (9t +5) sin(t)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 1765.84 2) 2118.94 3) 2001.24 4) 1177.34



Ejercicio 4

5% 8%
ait: (X,1T) :467: (x,1t) O<x<s, O<t
u(@,t)=u(r,t)=0 0<t

2 O<X<7T

Uu(x,0)=(x-3)x (x-rm)
iu(&@):&(x—l)x(x—m Q. <Xx=<7r
0 True

Calcular la posicién de la cuerda en el punto x=2 en el instante t=
0.6 mediante un desarrollo en serie de Fourier de orden 12.

1) u(2,0.6) = 4.38509
2) u(2,0.6) = -2.33559
6.48542

3) u(2,0.6)
4) u(2,0.6) = 7.03304
5) u(2,0.6) = 4.38054
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Exercise 1

Given the function

f(X,y,2)=-23+2X-X>+6y-y*>+4z-27* defined over the domain D=
X2 y2 22
— + — + —<1, compute its absolute maxima and minima.
16 16 9

1) We have a minimum at {-1.20808, -3.62423, -0.889145}
2) We have a minimum at {-1.10808, -3.42423, -1.28914}
3) We have a minimum at {1, 3, 2}

4) We have a minimum at {-1.40808, -3.72423, -1.28914}

5) We have a minimum at {-1.30808, -3.12423, -1.18914}

Exercise 2

Compute J(x y)dxdydz for D=
D
{7285x75928, gy’ 28 <x® <10y’ 2%, 8y’ 2° <x* <10y’ 2°, x>0, y> 0, z>0}
1) -1.69998

2) 0.0000204674

3) -1.89998

4) -0.19998

5) -0.19998
Exercise 3

Consider the vectorial field F(x,y,z)=

{e,zyz,zz +5yz, -2-Sin[2x*+22°], e’zxz’zyz} and the surface

X -6+y 9+z
)2 y2=1

1 5 5
Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 2.4 2) -0.5 3) @. 4) -3.4



Ejercicio 4
X (x,t) :40%' (x,t) 0<x<4, O<t
ot X
ou ou
5;(0,t):5;(4,t):0 0=t
u(x,0)=-2(x-4) (x-3) (x-1)x 0<x<4
0 True

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=0.5 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.5) = 1.2516

2) u(l1,0.5) = -2.50606
3) u(1,0.5) = 2.59729
4) u(1,0.5) = -1.06667

5) u(1,0.5) = 4.93463
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Exercise 1

Given the functions

FX,y)=(2+3x+2x2+3y-xy-3y?,
—3+x—2x2—3y—xy—3y2,3—3x2—2y—2xy,3+x—3x2+3y+xy+y2)

and
2 2
g (U1,Up,U3,Ug)=(-2U7 — U3 + Uz Ug, -3 U Uy +2U5-2U3~-2UpUg-U3ly),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-3,-3).

1) -638690.
2) -391078.
3) -553664.
4) -982881.
5) -271053.
Exercise 2

Compute the volume of the domain limited by the plane
6x+8z=1 and the paraboloid z =9 x?+9y?.

1) 0.0151487
2) 0.00345146
3) 0.0370753
4) ©0.00778258

5) 0.0145624

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,n]-----R?
r(t)={(2t+6)sin(2t) (5cos(9t) +7), (t+1) sin(t)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 229.997 2) 46.7974 3) 298.697 4) 436.097



Ejercicio 4

5% 5%

o (61 =420 (x,1) 9<x<3, O<t
u(e,t)=u(3,t)=0 o<t
U(x,0)=-(x-3)2(x-2) (x-1) x @=<x=<3

iu(&@):3(xf3)(X*Z)(X*l)XZQ.SXSB
0 True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.1 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.1) - 0.688231

2) u(1,0.1) = -3.05993
3) u(1,0.1) = -6.30849
4) u(1,0.1) = -0.175437

5) u(1,0.1) = -1.6411
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Exercise 1

Given the functions

-F(x,y):(—sz—2y—2xy+y2,—2+2x—2x2—2y+2xy—3y2)

and

g(u,v):(—3—3u+3u2+3v—2v2,1+3u+u2—3v—2uv+2v2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(2,-2).
1) 2.46292x10°

2) 2.71843x10°

3) 1.64549x10°

4) 2.74138x10°

5) 466954.

Exercise 2

Compute the volume of the domain limited by the plane
8x+9z==7 and the paraboloid z == 8 x? + 8 y?.

1) 0.468839
2) 0.112228
3) 0.126441
4) 0.107883

5) 0.52426

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(2t+9) sin(2t) (9cos(20t) +10), (3t +5) sin(t)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 1579.79 2) 316.59 3) 1737.69 4) 1106.09



Ejercicio 4

[ 6%u o%u
e (X,t) :4§ (X,t) O<x<1, o<t
u(e,t)=u(l,t)=0 o<t
-50 x P<x=<>
10
u(x,0)=4 2 _ 2 L _x_ 2 @<x=<1
3 3 10 5
1o 1ox gsxsl
6 2 9 1
~u(x,0)=(x-1) (x—ﬁ) (x—;)x 0.<x=<1
L © True
1
Calcular la posicién de la cuerda en el punto x=-—
2
en el instante t=0.3 mediante un desarrollo en serie de Fourier de orden 8.
1
1) u(—,0.3) = -5.5986
2
1
2) u(—,0.3) = -4.14423
2
1
3) u(—,0.3) = 1.93908
2
1
4) u(-,0.3) = 0.599049
2
1
5) u(-,0.3) = 1.13074

2
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Exercise 1

Given the system

2x-yu,-3uj =363
3yzu,==-90
3Xyu,=-48

determine if it is possible to solve for variables x,y,z
in terms of variables uj,u;,us,us arround the point p=(x,y,z,uq,U;,

oz
us,us)=(-4,-2,3,3,-2,4,-5). Compute if possible — (3,-2,4,-5).

Ou,

oz

1) — (3,-2,4,-5)=2
Ou,
o0z

2) — (3,-2,4,-5)=3
Ou,
oz

3) —(3,-2,4,-5)=0
Ou,
oz

4) —(3,-2,4,-5)=1
Ou,
oz

5) —(3,-2,4,-5)=4
6U1

Exercise 2

Compute J(B y? z)dxdydz for D=
D

{5y524sx8516y524,4y3zssx3s7y3zs, 9x®y’z*<1<11x°y* 2%, x>0, y>0, z>0}
1) 0.30033
2) -1.99967
3) -1.19967

4) 0.000329778

5) ©.50033



Exercise 3

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?

r(t):{sin(Zt)(8cos(t)+—8)(Egggr—% V3 sin(t)), sin(2t) (8 cos(t) +8) Sl L 243 cos(t))}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 105.398 2) 75.3982 3) 30.3982 4) 60.3982

Ejercicio 4
g%(x,t>:§3<x,t) 0<x<5, O<t
u(@,t)=u(s,t)=0 o<t
u(x,0)=3 (x-5) (x-1) x? 0<x=<5

a—iu(x,e):(x—S)2 (x-3) (x-1)x 0.=<x<5

0 True

Calcular la posicién de la cuerda en el punto x=1
en el instante t=0.5 mediante un desarrollo en serie de Fourier de orden 8.

1) u(1,0.5) = -4.72116
2) u(1,0.5) = 2.207

3) u(1,0.5) = 5.17261
4) u(1,0.5) = -0.190872

5) u(1,0.5) = 6.26094
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Exercise 1

Given the functions
-F(x,y):(2—2x+x2+2xy—y2,2—3x+2x2—2y+3xy—3y2,3+x+2y)
and

g(u,v,w):(l—3u2,3u—v+2vw+w2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(-2,2).

1) -487.389
2) -1016.87
3) -295.758
4) -270.671
5) -672.
Exercise 2

Compute J(y3 z3)dxdydz for D=
D
{7x3zssy6510x325, 8x8y652559x8y6, 2285x5y35528, X>0,y>0, z>0}
1) -1.1
2) 1.2
3) 4.49371x10°°
4) -0.199996
5) 2.

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
(s (V3 -1) sin(t) (1+ /3 ) cos (t) . (V3 -1) cos (t)
r‘(t)f{51n<2t) (2cos(t) +3) |- = - 2z , sin(2t) (2cos(t) +3) 72\5 -

Indication: it is necessary to represent

the curve to check whether it has intersection points.

1) 8.63938 2) 5.43938 3) 14.2394 4) 11.0394

(14




Ejercicio 4

M 6% 5%u
pe (X,t):4§ (X,t) O<x<, O<t
u(e,t)=u(m,t)=0 o<t
-3x O=<x=<1
u(x,0)=1 3X-6 1=x<3 @<x=n
323X, 2 13 3<xs<n
-3 -3
9 _ 2 2
atu(x,e)fz(x--l)x (X =) Q. <Xx=7
L © True

Calcular la posicién de la cuerda en el punto x=2 en el instante t=
0.4 mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,0.4) = -3.43523
2) u(2,0.4) = 3.18246
3) u(2,0.4) = -5.50553
4) u(2,0.4) = 5.55574

5) u(2,0.4) = -6.17408
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 47

Exercise 1

Given the functions
-F(x,y):(—l—3x2—2y+xy—3y2,—2—x+3x2+3y+xy—3y2,—1—3x+3x2+y+xy—2y2)
and

g(u,v,w):(va,—sz+w+vw—2w2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(2,2).

1) 4370.15
2) 5053.49
3) 2664.

4) 4371.59
5) 1759.14

Exercise 2

Compute the volume of the domain limited by the plane
3x+92z==9 and the paraboloid z == 8x?+ 8y?.

1) 0.197715
2) 0.135438
3) 0.401303
4) 0.168268

5) 0.610669

Exercise 3

Consider the vectorial field F(x,y,z)={-xy’z-xyz®, 6z+42°, -5y} and the surface

4+ X 7+y 6+z

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) 15366.5 2) 19208.1 3) 65307.3 4) -7683.08



Ejercicio 4

[ ou

ot ox?

ox

5x

u(x,0)=

L ©

(x,t) =2¥ (x,t)

o (e,t)=2 (1,t) -0

O<x<1, o<t

1

Calcular la temperatura que tendrd la barra en el punto x=-—

1)

en el instante t=0.8 mediante un desarrollo en serie de Fourier de orden 8.

1
u(—,0.8)

0.50008

-1.06556

-2.77996

3.22496

-2.06174

5
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 48

Exercise 1

Given the function

f(x,y,z):74—4xA+x2—72yA+y2——22 + 2% defined over the domain D=
2

2 2

X y

z

— + — + —<1, compute its absolute maxima and minima.
4

16 25
1) We have

2) We have
3) We have
4) We have

5) We have

Exercise 2

a

maximum
maximum
maximum
maximum

maximum

at {-1.84149, -4.30674,
at {-2.24149, -4.10674,
at {-2.14149, -4.20674,
at {-2.44149, -4.10674,

at (2,1, 1)

-0.0484624}
0.0515376}
-0.148462}

-0.0484624}

Compute J(2y3)d]xdlydlz for D={92°<y=<142° 6x" %<y’ <11x' 2%, 2<x®y’ 2° <7, x>0, y >0, z >0}
b

1) -0.897049

2) 1.80295

3) 1.20295

4) 0.00295089

5) 1.10295

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,21]----->R?

cos (t) (6cos(t)+9)

r(t):{

sinz(t)+1

sin(t) cos(t) (6cos(t)+9) }
sinz(t)+1

Indication: it is necessary to represent

the curve to check whether it has intersection points.

1) 111.903

2) 123.003 3) 178.503 4) 145.203



Ejercicio 4

o, ,
o (1) =2575 (%, 1) 0<x<5, B<t
u(e,t)=u(5,t)=0 o<t

13( O=<x=<3
u(x,0)= B@<x=<5
00 2_X 3.x<5
2 2
o - 2
U(X,0)=—((x-5) (x-4)x*) 0.=x=5
L@ True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.2 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.2) = -7.89868
2) u(1,0.2) = -3.48955
3) u(1,0.2) = 2.9648

4) u(1,0.2) = -0.308682

5) u(1,0.2) = -2.04126
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 49

Exercise 1

Given the system

xy?+2z%2=2
~yz?=36
-3xyz-=36

determine if it is possible to solve for variables x,y,z
in terms of variables uj,u;,us,us arround the point p=(x,y,z,u;,u;,us

ox
,Ug)=(-1,-4,-3,4,-5,-2,-3). Compute if possible — (4,-5,-2,-3).

Oug

X

1) - (41_5)_2J_3):0
Ouy
ox

2) — (4,-5,-2,-3)=3
Ouy
[0)'4

3) — (4,-5,-2,-3)=1
OUy
OXx

4) — (4,-5,-2,-3)=4
OUg
oX

5) — (4,-5,-2,-3)=2
Ouy

Exercise 2

Compute the volume of the domain limited by the plane
5x+52z=10 and the paraboloid z ==3x*+3y?.

1) 2.27256
2) 9.52921
3) 8.74042
4) 0.992645

5) 1.9547



Exercise 3

Consider the vectorial field F(x,y,z):{—Syzzg—szzz, -7x%y, —7x2} and the surface

Compute JAF.
S

Indication: Use Stoke's Theorem if it is necessary.

1) 509569. 2) lo61e61. 3) 0.69895 4) 159241.

Ejercicio 4
[ o%u 52u
;;(x,t)_16g;(x,t) Q<x<r, O<t
u(@,t)=u(r,t)=0 0<t
U(X,0)=2 (x-2) (x-1) x (x-m)2 0=<x=rx
8 x O=<x=<1
EU(X,Q): 15-7x 1l<x<3 0. <X<7T
fx 18 g 3<x=<n
-3 -3
L © True

Calcular la posicién de la cuerda en el punto x=2 en el instante t=
0.9 mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,0.9) = -1.48475
2) u(2,0.9) = 3.2608

3) u(2,0.9) = 2.28083
4) u(2,0.9) = 2.42434

5) u(2,0.9) = 5.97016
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 50

Exercise 1

Given the system

3yz-=--60
-XZ Uy ==-20
-3y?2_yzu,=-35
determine if it is possible to solve for variables x,y,z
in terms of variables uj,u;,us,us arround the point p=(x,y,z,u;,u;

oz
,Us,uUs)=(5,5,-4,-1,4,-2,2). Compute if possible — (-1,4,-2,2).

du,

oz

1) — (-1,4,-2,2)=1
duy
o0z

2) — (-1,4,-2,2)=3
duy
oz

3) — (-1,4,-2,2)=4
6U2
oz

4) - (’1.'4)*2:2):6
du,
oz

5) — (-1,4,-2,2)=2
OUZ

Exercise 2

Compute the volume of the domain limited by the plane
7x+10z =6 and the paraboloid z =2x?+2y2.

1) 0.834791
2) ©.139583
3) 0.281889
4) 0.343417

5) 1.19771
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Exercise 3

Consider the vectorial field F(x,y,z):{—ny2—8x2 y2z?, 2x’yz, -4 x? yz} and the

-1+x ) -8+y ) -2+2
S=( )+ ( )+ (
3 1 7

Compute JAF.
S

Indication: Use Stoke's Theorem if it is necessary.

1) -6.03097x10°

Ejercicio 4
[ o%u %u
g (X1t>:16§ (X, 1)

u(@,t)=u(5,t)=0
-2Xx O=<x<1
u(x,0)=; 8x-10 1=<x<2
10-2x 2<x<5

9 x P<x<1
) 40  13x
U060 = 5
4x-20 4<x<5
L ©

)2=1

2) 2.7642x10° 3) -1.25645x10°

O<x<5, O<t
0<t

O<x<5

l1<x<4 0.<x<5

True

4) -3.26677x10°

Calcular la posicién de la cuerda en el punto x=2 en el instante t=

0.8 mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,0.8) = 6.72957

2) u(2,0.8) = ©.561519
3) u(2,0.8) - -0.832864
4) u(2,0.8) - 3.6878

5) u(2,0.8) = -5.27536

surface
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 51

Exercise 1

Given the system

2v2 - 2xy?-yz=212
2uxy-x*z=-285
3uv?+3viw+uw?-3x+3wxz=137

determine if it is possible to solve for variables x,
y,z in terms of variables u,v,w arround the point p=(x,y,z,u

oz
,V,w)=(-5,-4,5,-4,-4,2). Compute if possible — (-4,-4,2).
ov
oz 53469
1) —(-4,-4,2)=-
ov 7843
oz 53470
2) — (-4,-4,2)=-
ov 7843
oz 53472
3) —(-4,-4,2)=-
ov 7843
oz 53468
4) — (-4,-4,2)=-
ov 7843
oz 4861
5) — (-4,-4,2)=-——
ov 713
Exercise 2

Compute J(S z)dxdydz for D=
D

{8225x4y251322, 3x2yP 28 <1<4x?y25 3y?<x*22<9y°, x>0, y>0, z>0}

1) 0.00200873

2) -0.397991
3) -0.597991
4) -0.897991

5) 1.20201
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Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,n]-----R?
r(t):{sin(z t) (7 cos (t) +10) (‘E;L;“m - “”fi;”m , sin(2¢t) (7 cos(t) +10)

Indication: it is necessary to represent

242

the curve to check whether it has intersection points.

1) 10.4821 2) 78.3821 3) 97.7821 4) 39.5821

Ejercicio 4
[ 6%u 52u
poes (X,‘t)_16§ (X,t) O<x<2, o<t
u(e,t)=u(2,t)=0 o<t
U(x.0 {—QX O<x<1 0<x<2
= < <
0= 9x 18 1:x<2 e
a%u(x,e):—(x—Z)z (x-1)x 0.=sxx2
L @ True
3
Calcular la posicién de la cuerda en el punto x=—
10
en el instante t=0.6 mediante un desarrollo en serie de Fourier de orden 10.
3
1) u(—,0.6) = -4.3308
10
3
2) u(—,0.6) = -1.87023
10
3
3) u(—,0.6) = 2.65851
10
3
4) u(—,0.6) = -4.16473
10
3
5) u(—,0.6) = -3.93945

10

(\/3—1) sin(t)
— +

(1+
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 52

Exercise 1

Given the functions

-F(x,y):(—2x+2x2+y—3xy—3y2,—3+3x—2x2+2y—xy+3y2,3x—3x2+2xy—y2)

and

g(u,v,w):(—2+3u+3u2+uv—2uw+vw+2w2,—3—3u—3uv),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(0,0).

1) -14.0958

2) -21.3143

3) -54.,

4) -94.1995

5) -88.0633
Exercise 2

Compute the volume of the domain limited by the plane
3x+2z=3 and the paraboloid z ==3x?+3y?.

1) 21.5528
2) 19.5677
3) 3.77974
4) 32.9373

5) 7.36311

Exercise 3

Consider the vectorial field F(x,y,z)={-7x*+9xy*z?, 5x*y*z*

4+ x 8+y 7+2

Compute JF .
S

Indication: Use Stoke's Theorem if it is necessary.

1) -3.76942x10% 2) -2.51295x10%® 3) -1.25647x10%® 4)

-X zz} and the surface

~2.01036x10°
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Ejercicio 4
gﬁ(x,t>:gE(X,t) B<x<r, @<t
ou ou
S (0,t) == (r,t) =0 o<t

U(X,0)=(x-2) X% (Xx-n) @<x=<i
0 True

Calcular la temperatura que tendra la barra en el punto x=1
en el instante t=0.9 mediante un desarrollo en serie de Fourier de orden 12.

1) u(1,0.9) = -0.552294
2) u(1,0.9) = 3.13283
3) u(1,0.9) - -0.919978

4) u(1,0.9) = 4.14631

5) u(1,0.9) = 0.6513
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 53

Exercise 1

Given the function
f(x,y,z):14r4fox2472yA—y24—22 - z? defined over the domain D=
X2 yr 72

— +— + —<1, compute its absolute maxima and minima.
16 25 16

1) We have a maximum at {2.6, 1.4, 0.8}
2) We have a maximum at {1.4, 0.4, 0.4}
3) We have a maximum at {2, 1, 1}

4) We have a maximum at {1.2, 0.4, 1.6}

5) We have a maximum at {3., 1.6, 0.4}

Exercise 2

Compute J(yG)dlxdlydlz for D={6=y°2z°<15,82° <x’<102°, 4xz*<1<11x2z*, x>0, y>0, z>0}
b

1) 0.757295
2) 0.257295
3) -0.0427052
4) 1.95729

5) 1.05729

Exercise 3

Consider the vectorial field F(x,y,z)=
{4x+Cos[y2—222], -6xy-Sin[2x*-227%], —9+e‘2x2‘yz+2xyz} and the surface
S5+Xx . -9+y . -9+2z

S=( )2+ ( )2+ ( )%=1
5 5 3

Compute JF .
s

Indication: Use Stoke's Theorem if it is necessary.

1) 20106.2 2) 58307.6 3) 32169.8 4) 38201.6
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Ejercicio 4
[ ou 5%u
- (X,t) :255 (x,t) O<x<iT, o<t
ou ou
g( (G,t):g( (rr,t) =0 o<t
% O<x<2
u(x,0)= O=<Xx=7
’ _3x 6 3 2<x=<71
-2 -2
L © True

Calcular la temperatura que tendrd la barra en el punto x=1
en el instante t=0.5 mediante un desarrollo en serie de Fourier de orden 10.

1) u(1,0.5) = 4.5119
2) u(1,0.5) = -3.37279
3) u(1,0.5) = -4.92068
4) u(1,0.5) = 1.5

5) u(1,0.5) = ©.4054
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 54

Exercise 1

Given the system
u-3z+2uz-3xyz-y?z=-37
2u¥-3uz+u’z-vxz=72
2-xy-3y3=-373

determine if it is possible to solve for variables x,y,z in terms of variables u,v

oz
arround the point p=(x,y,z,u,v)=(0,5,1,-3,5). Compute if possible — (-3,5).

oz 237
1) — (-3,5)=—
ou 109
oz 238
2) — (-3,5)=—
ou 109
oz 473
3) — (-3,5)=—o
ou 218
oz 475
4) — (-3,5)=—
ou 218
oz 477
5) — (-3,5)=—
ou 218
Exercise 2

Compute the volume of the domain limited by the plane
2x+82z=4 and the paraboloid z ==8x”+8y>.

1) 0.0494716
2) 8.151197
3) 0.0835203
4) 0.127352

5) ©.0931572

Exercise 3

Consider the vectorial field F(x,y,z)={-4x2?, -2x-6x’yz,

-3+X -4 +y 2+2
S=( )+ ( )i (——) %=1
4 8 8

Compute JAF.
s

Indication: Use Stoke's Theorem if it is necessary.

1) 96510.5 2) -636965. 3) -193019. 4) 270229.

ou

-2x-9y®z} and the surface
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Ejercicio 4
[ (X, t) =90*2L: (X,t) Q<x<m, O<t
ot ox
ou ou
g((@;t):g((ﬁ;t)ie o<t
%g O<x<2
u(x,0)= O=<Xx=7
’ JIx 1y 2<x=s7
-2 -2
L O True

Calcular la temperatura que tendrd la barra en el punto x=2
en el instante t=0.7 mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,0.7) = -4.04022
2) u(2,8.7) = 3.50067
3) u(2,8.7) = 2.76321
4) u(2,0.7) = 1.35971

5) u(2,0.7) = 0.43494
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 55

Exercise 1

Given the function

-F(x,y,z):114—4x+x2——4y+y2——62+z2 defined over the domain D=

2 2

X y

z

2

— + — + —<1, compute its absolute maxima and minima.

16 4 1
1) We have

2) We have
3) We have
4) We have

5) We have

Exercise 2

6

a

a

a

maximum at {2, 2, 3}

maximum
maximum
maximum

maximum

at

at

at

at

{-1.89355,
{-2.29355,
{-1.79355,

{-2.19355,

-0.600885,
-0.800885,
0.0991151,

-0.300885,

-3.09032}
-3.39032}
-3.79032}

-3.29032}

Compute J(Zx)dlxdlydlz for D={8=x*y <12, 4x’y* <2® <5x°y*, y? 28 <x*<2y? 7%, x>0, y>0, z>0}
b

1) 1.90056

2) 1.30056

3) 0.000560148

4) 1.20056

5) -1.29944

Exercise 3

Consider the vectorial field F(x,y,z)=

{—9xy—7xyz—Sin[2y2—zz}, 92—6xyz—Sin[2x2+zz}, —7y+Sin[2x2+2y2]} and the surface

7 + X

-9+y

-4 +2z

S=( )2+
3

(

Compute JAF.
S

)2
6

+

4

)%=1

Indication: Use Stoke's Theorem if it is necessary.

1) -59715.4

2) -49762.8

3)

-39810.2

4)

-54739.1
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Ejercicio 4
P %, 1) =252 (x,t) 0<x<3, O<t
ot Ox
u(@,t)=u(3,t)=0 <t
U(x,0)=(x-3) (x-2)x2 @<x=<3

@%u(x,@):Z (Xx-3) (x-2)x* 0.<x<3
0 True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.2 mediante un desarrollo en serie de Fourier de orden 10.

1) u(1,0.2) = 4.74439
2) u(1,0.2) = 3.40171

6.14024

3) u(1,0.2)
4) u(1,0.2) = 3.49251
5) u(1,0.2) = 0.477486
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Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 56

Exercise 1

Given the functions
-F(x,y):(—Z—2x2+2y,2+x2—y+xy+3y2,—2—3x—2y+2xy—3y2)
and

g(u,v,w):(Zuv—3v2—w2,3+2uw+w2),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(1,-1).

1) -48032.
2) -90197.1
3) -61963.
4) -71052.2
5) -59560.1

Exercise 2

Compute the volume of the domain limited by the plane
7x+10z =4 and the paraboloid z =6x?+6YyZ.

1) 0.0981544
2) 0.0462731
3) 0.0596256
4) ©0.092533

5) 0.0924039

Exercise 3

Consider the vectorial field F(x,y,z)={5yz, -6y*z°+8xy?z®, 8xy’z} and the surface
4 + X 3+ y 3+2z

( )2+ ( )2+ ( )%=1
5 3 5

Compute JF .
S

S

Indication: Use Stoke's Theorem if it is necessary.

1) -577550. 2) -2.88775x10° 3) -2.83x10° 4) -1.44388x10°
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Ejercicio 4
P, 1) =42 (x,t) 0<x<2, O<t
ot Ox
u(e,t)=u(2,t)=0 B<t
U(x,0)=3 (x-2)% (x-1) x* @=<x=<2

C%u(x,@):—z (Xx-2) (x-1) x> 0.<x<2

0 True
11
Calcular la posicién de la cuerda en el punto x=—
10
en el instante t=0.5 mediante un desarrollo en serie de Fourier de orden 11.
11
1) u(—,0.5) = 4.35082
10
11
2) u(—,0.5) = 3.2345
10
11
3) u(—,0.5) = 0.0179461
10
11
4) u(—,0.5) = -3.11863
10
11
5) u(—,0.5) = -1.08258
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Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 57

Exercise 1

Given the function

f(x,y,z):—S4—6xA—x2——y2+722 - z? defined over the domain D=
X2y 72
— +— + —<1, compute its absolute maxima and minima.
16 16 25

1) We have a minimum at {-2.63443, 0.1, -2.99787}
2) We have a minimum at {3, @, 1}

3) We have a minimum at {-3.03443, -0.2, -2.99787}
4) We have a minimum at {-2.73443, 0.4, -3.49787)

5) We have a minimum at {-2.93443, 0., -3.39787}

Exercise 2

Compute Ja(y3+»z)dxdydz for D=
b
{8295x2y251629, 5y*z<x?<13y*z, 6=x’y?2°<7, x>0, y>0, z>0}
1) -1.59971
2) 0.200288
3) 0.00028754
4) 1.10029

5) -0.199712

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,2n]-—--->R?
cos(t) (6cos(t)+8) sin(t) cos(t) (6cos(t)+8)
r(t)=4- — s - —
sin®(t)+1 sin®(t)+1

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 94.9027 2) 19.7027 3) 132.503 4) 104.303



114

Ejercicio 4
[ o 5%
5%(x,t):16;§(x,t) O<x<r, @<t
ou ou
5;(0,t):5;(ﬁ,t):0 o<t
-4 x O=<x<1
U(X,e): 6x-10 1<x<2 O<X=<rt
2 x 4
-+ — +2 2=<X=sT7
-2 -2
L @ True

Calcular la temperatura que tendrd la barra en el punto x=2
en el instante t=1. mediante un desarrollo en serie de Fourier de orden 11.

1) u(2,1.) = -1.9329
2) u(2,1.) = 0.804931
3) u(2,1.) = 0.00703607
4) u(2,1.) = 3.59712

5) u(2,1.) = -0.591549
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Further Mathematics - 2023/2024
Exam - January Call - Part 2 (to be solved by computer) -
training for serial number: 58

Exercise 1

Given the functions
-F(x,y):(2+x+x2—3y+3xy—2y2,3x+x2+2y—xy—3y2,3+3x2—y—2xy—y2,—2—2x2+y—xy)
and

2 2
g(Ug,Up,U3,Ug) = (U —2Up - U5 —2U3 +Up U3 —3Uy,U; Ug),

compute the determinant of the Jacobian matrix of the composition gof at the point p=(2,0).

1) 8497.61
2) 2969.33
3) 5206.

4) 4367.86
5) 8171.49

Exercise 2

Compute the volume of the domain limited by the plane
6x+52z=2 and the paraboloid z==10x?+ 18 y2.

1) 0.130859

2) 0.0964188
3) 0.0911145
4) 0.0298602

5) 0.0451896

Exercise 3

Consider the vectorial field F(x,y,z)={4xy’z-6x2z?, -7yz?, 4y} and the surface
-1+x -7+y -3+2z

( )2+ ( )2+ ( )%=1
4 7 7

Compute JF .
S

S

Indication: Use Stoke's Theorem if it is necessary.

1) 946616. 2) 378647. 3) 1.40099x10° 4) 454376.
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Ejercicio 4
M (x,1) =428 (x,t) 0<x<3, O<t
ot X
ou du
= (8,1)=(3,1) =0 o<t
U(x,0)=-(x-3)2(x-1) x> 0<x=<3
0 True

Calcular la temperatura que tendra la barra en el punto x=2
en el instante t=0.8 mediante un desarrollo en serie de Fourier de orden 9.

1) u(2,0.8) = 2.68707

2) u(2,0.8) = -3.74138
3) u(2,0.8) = -3.11924
4) u(2,0.8) = -1.37367
5) u(2,0.8) = 2.97505



117

Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 59

Exercise 1

Given the system

2u?y-3xy-2xy?’+z-2u?z-xz-3uxz+3yz=128
3+2ux-3uy-2xy-3y3=243
-3uy?-2uz+xz=-192

determine if it is possible to solve for variables x,y,z in terms

u arround the point p=(x,y,z,u)=(0,-4,0,4). Compute if possible
oz 411
1) —(4)=———
ou 743
oz 414
2) —(4)=———
ou 743
oz 412
3) —4)=———
ou 743
oz 410
4) — (4)=-——
ou 743
oz 413
5) —(4)=——
ou 743
Exercise 2

Compute the volume of the domain limited by the plane
9x+2z==8 and the paraboloid z ==5x?+5y?.

1) 65.1667
2) 0.283066
3) 88.5372
4) 14.6213

5) 45.6167

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?

of variable
oz

— (4).

ou

r(t)={(2t+9) sin(2t) (5cos(11t) +108), (t+2) sin(t) (5cos(11t) +10)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 6574.15 2) 1972.35 3) 9203.75 4) 5259.35
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Ejercicio 4
o%u o%u
e (X,t) :9§ (X,t) O<x<2, o<t
u(@,t)=u(2,t)=0 o<t
u(x,0)=-((x-2) (x-1) x) Q=<xx<2
Oﬁiu(x,e):-z (x-2)2 (x-1) x> 0.=x<2
0 True
1
Calcular la posicién de la cuerda en el punto x=—
2
en el instante t=0.6 mediante un desarrollo en serie de Fourier de orden 9.
1
1) u(-,0.6) = 4.89672
2
1
2) u(—,0.6) = -1.18788
2
1
3) u(—,0.6) = 7.85262
2
1
4) u(-,0.6) = -3.47585
2
1
5) u(—,0.6) = -0.35206

2
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Further Mathematics - 2023/2024

Exam - January Call - Part 2 (to be solved by computer) -

training for serial number: 60

Exercise 1

Given the system

3vx+3y?-xz2=122
3vieviey?iz-3v2z-2uyz+2xyz-vz?=173
3v-3v2+3viy-3y>-3uz=-93

determine if it is possible to solve for variables x,y,z in terms of variables u,v

oz
arround the point p=(x,y,z,u,v)=(-5,-2,5,5,1). Compute if possible — (5,1).

oz 197
1) — (5,1)=-—
ou 304
oz 25
2) — (5,1)=-—
ou 38
oz 99
3) — (5,1)=-—
ou 152
oz 201
4) — (5,1)=-—
ou 304
oz 199
5) — (5,1)=-—
ou 304
Exercise 2

Compute the volume of the domain limited by the plane
5x+2z==10 and the paraboloid z =4 x?+4y?.

1) 116.05

2) 52.5005
3) 170.319
4) 24.8214

5) 255.042

Exercise 3

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(6t+9)sin(2t) (3cos(18t) +6), (2t +8) sin(t) (3cos(18¢t) +6)}

Indication: it is necessary to represent
the curve to check whether it has intersection points.

1) 5622.57 2) 11245.1 3) 6747.07 4) 8996.07

ou
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Ejercicio 4
’g%(x,t>:9§%(x,t> 0<x<3, O<t
u(o,t)=u(3,t)=0 =<t
u(x,8)=-(x-3)% (x-1) x @<x<3
EU(LQ%{—QX O=<x<2 9. <x<3
ot 4x-12 2<x<3
L © True

Calcular la posicién de la cuerda en el punto x=1 en el instante t=
0.7 mediante un desarrollo en serie de Fourier de orden 12.

5.94555

1) u(1,0.7)
2) u(1,0.7) = -08.55884
3) u(1,0.7) = 7.81599
4) u(1,0.7) = -7.83584
5) u(1,0.7) = 3.6378



