Further Mathematics - Degree in Engineering - 2025/2026
Final Training Exam - January Call - Computers for serial
number: 1

Exercise 1

Given the system

w-x-2ux?+x*-3uy-uxy+y?-3y>=30
Uu-3x+2ulx+2x>+y?+2uy?=--82

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

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

ou
oy 39
1) —(-4)=—
ou 238
oy 159
2) — (-4)=—-
ou 952
oy 155
3) — (-4)=—>
ou 952
oy 79
4) — (-4)=——
ou 476
oy 157
5 — (-4)=—
ou 952

Exercise 2

Compute J(3x+y3)dlxdly for D= {3y" <x®<5y", 6x<y’<7x, x>0, y>0}
D

1) -1.87243x10*
2) 5.61728x10%!
3) 6.68724x10°!
4) -2.13992x10%

5) 2.6749x10°!




Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-3Cos[u] (2+Cos[Vv]) +3 (2+Cos[Vv]) Sin[u] -2Sin[v],
3Cos[u] (2+Cos[v]) -2 (2+Cos[v]) Sin[u] +2Sin[v],
2Cos[u] (2+Cos[v]) -2 (2+Cos[v]) Sin[u] +Sin[v]} .

1) The maximum Gauss curvature is x#1.xx%x
2) The maximum Gauss curvature is *#3.x*x%x
3) The maximum Gauss curvature is *#2.xx%x
4) The maximum Gauss curvature is #x8.x%xx*

5) The maximum Gauss curvature is **5.xx%x

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[0,n1]-----R?
r(t)={(t+8) sin(2t) (8cos(l0t) +8), (3t+7) sin(t)}

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

1) 581.516 2) 1975.92 3) 1162.52 4) 2092.12

Exercise 5
%: (X, 1) :% (X, 1) O<x<m, O<t
u(e,t)=u(r,t)=0 o<t
U(X,0)=-2 (x-2) (Xx-1) x> (x-n) @=<xX=mn
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.005 by means of a Fourier series of order 8.

1) u(2,0.005) = x**.5xx«
2) U(2,0.005) = x*x*.4x*x%*

3) u(2,0.005)

LW AT Y

4) u(2,0.005) = *xx.2%%x

5) U(2,0.005) = x%x%.3x%%*
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number: 2

Exercise 1

Given the function

f(x,y,2)
y

—_—  — 4 —

25 9

X2

1) We have a
2) We have a
3) We have a
4) We have a

5) We have a maximum at

Z2

<1,

—4x+x*>+y*-4z+2% defined over the domain D=

compute its absolute maxima and minima.

maximum at
maximum at
maximum at

maximum at

{-4.86785, ?, -0.685154} and

{-4.66785, ?, -0.185154} and

{-5.06785, ?, -0.485154} and

6) None of the other answers is correct

Exercise 2

{2,

{?, 0, 2} and {2, 0, 2} is not a

{2,

(-4.96785, 0.5, ?} and {2, 0, 2}

{2,

0, 2} 1is not a saddle point of f.
local maximum of f.

0, 2} 1is not a saddle point of f.
is not a local maximum of f.

0, 2} 1is not a saddle point of f.

Compute the volume of the domain limited by the plane 7x+3z-=

and the paraboloid z==2x?>+3y? and the semiplanes -3x-7y=0 and -4x-3y=0.

1) 3.42577
2) 0.459809
3) 1.87329
4) 3.12007
5) ©.885923
Exercise 3

Compute the maximum value of the
-10Cos[u] Sin[v] +Sin[u] Sin[v], 3Cos[v] -10Cos[u] Sin[v] -2Sin[u] Sin[v]} .

1) The
2) The
3) The
4) The

5) The

maximum
maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

* %7

* x4

*%3

*%9

* %2

ek Kk k Kk

ek Kk k Kk

ek Kk k Kk

ek Kk k Kk

R

Gauss curvature for X(u,v)= {5Cos[u] Sin[v],



Exercise 4

Consider the vector field F(x,y,z)=
{—3x ~z+Cos[2y*+22°], & _9xzi2yz, 2%+ Cos[ZyZH and the surface

-8 +X 8+y 7+2
S=( )2+ ( )2+ ( )%=1
4 7 5

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -9969.32 2) -21933.3 3) 7976.68 4) -45861.3

Exercise 5
*u 52u
e (X,t) _ZSQ (X,t) O<x<r, O<t
u(@,t)=u(m,t)=0, Lim . u(x,t)=0 0=t
U(x,0)=(x-2) x% (x-) O<x=<m
0 True

Compute the value of the solution of this boundary problem at the point x=2
t=0.01, by separation of variables by means of a Fourier series of order 9.

1) u(2,0.01) = *xx.**x7x

*kk ok xbx

2) u(2,0.01)
3) U(2,0.01) = *%%x.%xx0x
4) u(2,0.01) = xxx.xxlx

Kok ko kk 3%

5) u(2,0.01)
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number: 3

Exercise 1

Consider the domains D;=22-16x+7x*+20y-18XxYy +5y?
<1 and D,=117+30x+3x*-18y+2xy+5y* <100 .

Compute the distance between they two, d(Di,D,), and the points where it is attained.

1) The distance

2) The distance between

3) The distance between

4) The distance between

5) The distance between
Exercise 2

between both domains is

both domains is =xx4.
both domains is x%3.
both domains is 2.

both domains is =xx1.

*%x7.

* % kK

* % kK

* % kK

* % kK

* % kK

Compute the volume of the domain limited by the plane 7x+5z-=

and the paraboloid z-=-8x?+7y? and the semiplanes

1) 0.0166361

2) 0.02289%41

3) 0.00475884

4) 0.0291099

5) ©0.0445548

Exercise 3

Compute the maximum value of the

Gauss

-6x-8y=>=0 and -2x+9y=0.

curvature for X(u,v)={52+5u+2u’*+19v+2v?, v, 26 +2u+u’+10v+V?} .

1) The
2) The
3) The
4) The

5) The

maximum
maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

*xk 0. kK k Kk

kB k ok ok ok

*k ] kK k Kk

k@ .k k ok ok

kD kok ok ok



Exercise 4

Consider the vector field F(x,y,z)=
{Sxyz—sin[zz}, e2¥27 g, 92+9yz—Sin[2y2” and the surface
5+X ) 8+y z

)2+ ( )2+ (—)%=1
7 2 9

S=(

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 13300.8 2) 79802.8 3) -33250.6 4) 26601.2

Exercise 5

ou 2u

L 6T)=9(8 + 7 1) S (x, 1) @<x<r, o<t

u(e,t)=u(m,t)=0 o<t
-8x O=<x<1

u(x,0)= 38X 8 g q4_yon O=<X=<
-1 -1

0 True

Compute the value of the solution of this boundary problem at the point x=2
t=0.006 , by separation of variables by means of a Fourier series of order 11.

1) U(2,0.006) = #*#8.%%xx
2) U(2,0.006) = ##3.%%%%
3) U(2,0.006) = ##7.%%%%
4) U(2,0.006) = *+9.xx%%

5) U(2,0.006) = *+x6.xx*x
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Exercise 1

Given the system

3ulw+xy=11
U-2uvx+y?=-53

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

ox
v,w)=(-4,4,3,-3,1). Compute if possible — (3,-3,1).
ov
ox 10
1) —(3,-3,1)=-—
ov 13
OX 9
2) — (3,-3,1)=-—
ov 13
OX 8
3) —(3,-3,1)=-—
ov 13
OX 11
4) — (3,-3,1)=-—
ov 13
OX 12
5) — (3,-3,1)=-—
ov 13
Exercise 2

Compute J(x+2y)d]xd1y for D={9y’=<x*<12y’, 9x’<y*<10x°, x>0, y>0}
D

1) -5.64508x10%
2) 3.38705x10%
3) 3.38705x10%*
4) 1.12902x10*

5) -6.7741x10%

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=

{-2v+5 (1+3v?) Cos[u], -6 (1+3v?) Cos[u] + (1+3v?)Sin[u], v-2 (1+3v?) Cos[u]}.

1) The maximum Gauss curvature is *#8.xx*x
2) The maximum Gauss curvature is x#6.xxxx
3) The maximum Gauss curvature is %0.xx*x
4) The maximum Gauss curvature is #x7.x%xx*

5) The maximum Gauss curvature is #2.xx%x



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(2t+8) sin(2t) (cos(16t) +6), (9t +4) sin(t)}

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

1) 3130.28 2) 2471.48 3) 1647.98 4) 1318.58

Exercise 5
gE(X,t):gg(X,t) O<x<rr, O<t
u(e,t)=u(r,t)=0 0<t
U(x,0)=(x-3) (x-1) x> (x-m)% @=<x=<n
() True

Compute the temperature of the bar at the point x=1
and the moment t=0.009 by means of a Fourier series of order 9.

1) U(1,0.009) = xxx.2%%+
2) U(1,0.009) = sxx.lxx+
3) U(1,0.009) = xxx.7xx+
4) u(1,0.009) = *x%.0xxx

5) Uu(1,0.009) = x%*.6x%%*
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Final Training Exam - January Call - Computers for serial
number: 5

Exercise 1

Given the system

3uP-2v+vy+3vxy=-25

—uvii2x?-vxy+uz=21

x2-2uz=17

determine if it is possible to solve for variables x,

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

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

ou
ox 2
1) — (-1,1)=-—
ou 19
ox 17
2) — (-1,1)=-—
ou 152
OX 7
3) — (-1,1)=-—
ou 76
ox 13
4) — (-1,1)=-—
ou 152
OX 15
5) — (-1,1)=-——
ou 152
Exercise 2

Compute J(x+3y)d1xd1y for D={4y=x’<9y, 9y’ <x’ <12y, x>0, y>0}
D

1) ©.00101621

2) -1.19898
3) -1.49898
4) -1.09898

5) 0.401016



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-27u-2u*-2(50-3v+Vv?), -u-v, -50-14u-u’+2v-Vv’}.

1) The maximum Gauss curvature is *#5.x%xx*
2) The maximum Gauss curvature is *#3.x%xx*
3) The maximum Gauss curvature is x#4.x%xx*
4) The maximum Gauss curvature is *%0.xxxx

5) The maximum Gauss curvature is *#8.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[0,n]--—---R?
r(t)y={(6t+4)sin(2t) (9cos(11t) +10), (3t+6) sin(t)}

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

1) 3245.e4  2) 203.836  3) 2028.24  4) 1419.84

Exercise 5
ou o%u
e (X, 1) =2 (X,t) O<x<2, o<t
u(e,t)=u(2,t)=0 =<t
Uu(x,0)=-2(x-2) (x-1)x 0<x<2
0 True
2
Compute the temperature of the bar at the point x= —
5
and the moment t=0.004 by means of a Fourier series of order 11.
2
1) u(— ,0.004) = *xx.7%%x
5
2
2) U(— ,0.004) = *%x%x.2%%x
5
2
3) U(— ,0.004) = *x%x.5%x%x
5
2
4) u(— ,0.004) = xxx.0xxx
5
2
5) U(— ,0.004) = *%x%x.8%x%x
5
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Exercise 1

Given the function

'F( X,¥Y,zZ ):
x> y? z?
— + — +— <1,
9 9

1) We have a

2) We have a

3) We have a

4) We have a

5)

6)

Exercise 2

Compute the volume of the domain limited by the plane

We have a maximum at

compute its absolute maxima and minima.

maximum at
maximum at
maximum at

maximum at

~1-6x+x>-4y+y?+4z-22 defined over the domain

(?, -1.64077, ©.333744} and {3, 2, 2}
(-2.36115, -1.44077, ?} and (3, 2, 2}
(-2.26115, -1.74077, ?} and (3, 2, 2}

(-2.36115, ?, ©.0337439) and {3, 2, 2}

None of the other answers is correct

6x+4z=1 and the paraboloid z=x>+y?.

1) 4.19288
2) ©0.133912
3) 1.03697
4) 1.58111
5) 0.166407

Exercise 3

Compute the maximum value of the
{Cos[u] Sin[v], 5Cos[v] -2Cos[u] Sin[v], 15Cos[v] -2Cos[u] Sin[v] -Sin[u] Sin[v]} .

1)

The
The
The
The

The

maximum
maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

*%x6.

*%0.

*x2.

*x8.

*%9.

Gauss curvature for X(u,v)=

* Kk ok Kk

* Kk ok Kk

* Kk ok Kk

* Kk ok Kk

* Kk kK

D=

is
is

is

not a local maximum of f.
not a saddle point of f.

not a local minimum of f.

is not a saddle point of f.

{3, 2, ?} and {3, 2, 2} 1is not a saddle point of f.



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(5t+9)sin(2t) (3cos(10t) +10), (t+4) sin(t) (3cos(10t) +10)}

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

1) 13261.3 2) 9282.96 3) 25196.2 4) 1326.36

Exercise 5
Au 5%u
(1+t) — (X,1)=9(1) — (x,t) O<x<5, o<t
ot ox
u(@,t)=u(5,t)=0 o<t
2x O<x<2
u(x,0)=5 2 @=<x<5
15-3x 2<x<5
0 True

Compute the value of the solution of this boundary problem at the point x=4
, t=0.006, by separation of variables by means of a Fourier series of order 8.

1) U(4,0.006) = *%5.%%%x
2) U(4,0.006) = *x8.xxx+
3) U(4,0.006) = *x0.xxx+
4) U(4,0.006) = *%9.%xx*

5) U(4,0.006) = *%2.xx%%*
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Further Mathematics - Degree in Engineering - 2025/2026
Final Training Exam - January Call - Computers for serial
number: 7

Exercise 1

Given the system

-y ZUy+22ZUyuUy=-144
3yu; -3Xyu; -uU;us =44
-2XYyup =32

determine if it is possible to solve for variables x,y, z in terms of
variables wu;, U, us, us arround the point p=(Xx,y, z,u;, Uy, U3, Us

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

Oug

ox

1) — (2,4,4,-5)=3
Ouy
ox

2) — (2,4,4,-5)=4
OUg
OXx

3) — (2,4,4,-5)=2
Oug
ox

4) 7<2J4J4)_5):e
Ouy
oxX

5) — (2,4,4,-5)=1
Ouy

Exercise 2

Compute J(x+x2)dlxd1y for D= {2x9y25158x9y2, 3<xMy® <11, x>0, y>0}
b

1) 0.300076

2) ©.0000759227
3) -0.499924
4) 1.00008

5) 1.70008



Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)= {—5+4u—u2 —2v-v2, v, 5—3u+u2+v2} .

1) The maximum Gauss curvature is *#8.x%xx*
2) The maximum Gauss curvature is *#2.x%xx*
3) The maximum Gauss curvature is x#1.x*xx*
4) The maximum Gauss curvature is x*6.xxxx

5) The maximum Gauss curvature is x#4.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(8t+9)sin(2t) (5cos(14t) +9), (7t+7) sin(t)}

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

1) 7149.63 2) 9056.03 3) 8102.83 4) 4766.63

Exercise 5
S (x,1) =2 (x,1) o<x<r, B<t
u(e,t)=u(r,t)=0 0=t
U(X,0)=-2 (x-3) (x-2) X2 (X-7) @=<x=<T
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.002 by means of a Fourier series of order 12.

1) U(2,0.002) = *xx.+lxs
2) U(2,0.002) = %xx.+2%+
3) U(2,0.002) = %xx.%6%%
4) U(2,0.002) = *xx.x5%x

5) U(2,0.002) = x%*.+%4%%
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number: 8

Exercise 1

Given the function

f(x,y,z ):2—4x+x2—2y+y2—22+22 defined over the domain D=
X2y 22
— + — +— <1, compute its absolute maxima and minima.
9 16

1) We have a minimum at {2, ?, 1} and {-1, 9, -1} 1is not a saddle point of f.

2) We have a minimum at {1.2, 1.8, ?} and {2, 1, 1} is not a local minimum of f.
3) We have a minimum at {1.4, 1.8, ?} and {2, 1, 1} is not a local maximum of f.
4) We have a minimum at {2.8, 0.8, ?} and {2, 1, 1} is not a local maximum of f.

5) We have a minimum at {?, 1.4, 0.2} and {2, 1, 1} is not a local minimum of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
7x+3z=6 and the paraboloid z=4x>+4y?*.

1) 2.76208
2) 4.05449
3) 10.2829
4) 0.936391
5) 2.15077

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{{1+Vv?) Cos[u], (1+v?)Sin[u], v+2 (1+Vv?) Cos[u] -2 (1+V?)sSin[u]}.

1) The maximum Gauss curvature is *x6.xx%x
2) The maximum Gauss curvature is *x1l.xx%x
3) The maximum Gauss curvature is x#7.x%xx*
4) The maximum Gauss curvature is x*5.xx%x

5) The maximum Gauss curvature is x#2.x%xx*



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(9t+5)sin(2t) (2cos(16t) +2), (t+7) sin(t) (2cos(1l6t) +2)}

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

1) 798.106 2) 2128.11 3) 1330.11 4) 1197.11

Exercise 5
[ o%u 5%u
poes (X,‘t):16§ (X,t) O<x<1, o<t
u(@,t)=u(l,t)=0 o<t
u(x,0)=2 (x-1) (x—i:)xz 0=<x=<1
70 x O<x<—>
10
Su(x,0)=) 2 oBX Lyl gox<1
ot 4 2 10 2
4x-4 §SXs1
L O True
4
Compute the position of the string at x= —
5
and the moment t=0.006 by means of a Fourier series of order 8.
4
1) u(—,0.006) = *x*.%8xx
5
4
2) U(— ,0.006) = **xx.%x5%x%
5
4
3) U(— ,0.006) = **xx.xlxx
5
4
4) u(— ,0.006) = xxx.xbxx
5
4
5) u(— ,0.006) = **x.%¥3%x%
5



17

Further Mathematics - Degree in Engineering - 2025/2026
Final Training Exam - January Call - Computers for serial
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Exercise 1

Given the system

XY Us-3y2us-uguy =15
-3x%y==-96

determine if it is possible to solve for variables x,y in terms of variables u;
, Uy, Uz, us arround the point p=(x,y,u;, U, Us,us)=(4,2,-5,2, -4
, -1). Compute if possible the approximate values of (x,y) for (u;, u,, us
,Us)=(-4.8,1.8,-3.9, -1.3) by means of the tangent affine function at p.

1) (x,y)=(4.63571, 2.16429)
2) (x,y)=(4.63571, 1.26429)
3) (x,y)=(4.33571, 1.66429 )
4) (x,y)=(3.83571,1.46429)

5) (x,y)=(4.23571, 1.36429)

Exercise 2

Compute the volume of the domain limited by the plane 3x+4z-=
and the paraboloid z==8x?+7y? and the semiplanes 4x+2y=0 and 5x-4y=0.

1) ©0.0781081

2) 0.19224
3) ©.383073
4) 0.211608
5) ©0.106302
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{3Cos[u] (3+Cos[v]) +7 (3+Cos[v]) Sin[u], 2Cos[u] (3+Cos[v]) +5 (3+Cos[v]) Sin[u],
Cos[u] (3+Cos[v]) +2 (3+Cos[Vv]) Sin[u] +Sin[v]} .

1) The maximum Gauss curvature is *x8.xx%x
2) The maximum Gauss curvature is *x6.xx%x
3) The maximum Gauss curvature is =#0.x%xx*
4) The maximum Gauss curvature is x*4.xxxx

5) The maximum Gauss curvature is %#9.x%xx*



Exercise 4

Consider the vector field F(x,y,z)= {—9 e ¥ 724 Cos [2%], eV’ _x+9 y} and the surface

5+ X -4+y 6+2

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 1.7 2) 2.4 3) 2.7 4) e.

Exercise 5
M o%u 8%u
S 061 =167 (x,1) P<x<5, O<t
u(@,t)=u(5,t)=0 <t
U(x.0 [—4X O<x<1 0<x<G
= < <
(x,9) X-5 1<x=<5 T
,57" O<x<2
a%u(x,e): 6x-17 2<x<3 @.<x<5
3 _x 3<x<5
2 2
| © True

Compute the position of the string at x=1
and the moment t=0.005 by means of a Fourier series of order 8.

1) U(1,0.005) = *+3.%%x%+
2) U(1,0.005) = %%9.x%x+
3) U(1,0.005) = %%6.%%%+
4) u(1,0.005) = *%0.%xxx

5) u(1,0.005) = x*x7.xx*=
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number: 10

Exercise 1

Consider the domains D;=180-8x+4x*-54y+18XxYy +9y?

<1 and D,=280-50x+5x*-32y-6xy+8y’=<1000 .

Compute the distance between they two, d(Di,D,), and the points where it is attained.

1) The point of D;
2) The point of D;
3) The point of D;
4) The point of D;
5) The point of D;
Exercise 2

Compute the volume of the domain limited by the plane 8x+9z-=
and the paraboloid z==5x?+y? and the semiplanes -x-3y=0 and -7x-4y=0.

1) ©.0573399
2) 0.238399
3) ©0.0498628
4) 0.1643
5) ©.0914296
Exercise 3

closest to D, is

closest to D,

closest to D,

closest to D,

closest to D,

Compute the maximum value of the

1)
2)
3)
4)

5)

The
The
The
The

The

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

is
is
is
is

is

(%, **%*
is (%, x*x.
is (%, x*x.
is (%, x*x.
is (%, x*x.

Gauss curvature for X(u,v)=
{v+(1+2v?) Cos[u] +4 (1+2Vv?) Sin[u], (1+2V?)Sin[u], v}.

* %2

*x1.

*x8.

**3.

* %0

R

* Kk ok Kk

* Kk ok Kk

* Kk ok Kk

R

cxx9% )
*x7% )
ol )
*x3x )

*x6% )



Exercise 4

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

XZ

—2y%:227?% s 2 -
e +6xz+yz, -8y +Sin[x*], e +9xz+9xyz| and the surface

-4+ X -2+y -6+2

S=( )2+ ( )2+ ( )2=1
1 9 4

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 20508.3 2) -53320.5 3) 6152.72 4) -59472.9

Exercise 5
M x,t) =420 (x,t) 0<x<1, @<t
ot ox
du ou
~ (e,t):g( (1,t)=0 0=t
_ 2 4 3 52 <
u(x,0)=-3 (x-1)% (x - 5) (x - 10) x? 0=x=<1
0 True
1
Compute the temperature of the bar at the point x= —
10
and the moment t=0.009 by means of a Fourier series of order 12.
1
1) u(— ,0.009) = *x*.*x*%6
10
1
2) u(— ,0.009) = *x*.*x*%9
10
3) U(— ,0.009) = x**.**%xx3
10
4) u(— ,0.009) = xxx.xx%xx7/
10
5) Uu(— ,0.009) = x**.%*%xx5
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number: 11

Exercise 1

Given the system

uv?-3ux,x; =24

“3uxg X3 +3uxd=-24

—2UV Xy +2U%X3 - Xy X3 - 3Vv2Xg == -52

3U% X5 - Xy X3 Xq == 24

determine if it is possible to solve for variables x;, X;, X3

» X4 1in terms of variables u, v arround the point p=(Xx;, X2, X3,
O Xg

Xg,U,v)=(-5,1,-4,3,2,0). Compute if possible — (2,0) .
ou
A%y 45
1) — (2,0)=-—
ou 32
A%y 11
2) — (2,0)=-—
ou 8
A%y 43
3) — (2,0)=-—
ou 32
6X4 21
4) — (2,0)=-—
ou 16
6X4 41
5) — (2,0) =-—
ou 32
Exercise 2

Compute J(ys)dlxdly for D= {xy’<1=<9xy’, 8=x’y°<10, x>0, y>0}
b

1) -1.99995
2) ©.0000453869
3) -0.8999546

4) 1.40005

i

) -1.99995



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{{1+V?) Cos[u], 3v-2(1+V?) Cos[u] + (1+V?)Sin[u], v+ (1+Vv?) Cos[u]} .

1) The maximum Gauss curvature is *#0.x*xx*
2) The maximum Gauss curvature is *#3.x%xx*
3) The maximum Gauss curvature is x#4.x%xx*
4) The maximum Gauss curvature is **9.xxxx

5) The maximum Gauss curvature is **7.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[0,n]--—---R?
r(t)y={(3t+1)sin(2t) (9cos(19t) +10), (2t +8) sin(t)}

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

1) 1312.88 2) 875.381 3) 1225.38 4) 525.381

Exercise 5

[ ou 5%u

e (X,t):4§ (X, 1) O<x<m, O<t
ou ou

- (O,t):g( (rr,t) =0 o<t

3x O<x<3

u(x,0)= —%+%+9 3<xs7 @=x=<r
L © True

Compute the temperature of the bar at the point x=1
and the moment t=0.004 by means of a Fourier series of order 8.

1) U(1,0.004) = *+5.%%x+
2) U(1,0.004) = %%8.%xx+
3) U(1,0.004) = %%3.%xx+
4) u(1,0.004) = xxl.xxxx

5) u(1,0.004) = xx4.xx*%*
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number: 12

Exercise 1

Given the system

2uwy-2uyz-=-180
-2x2z2==24
—XZ =
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,

oy
v,w)=(-3,5,2,3,3,-4). Compute if possible — (3,3, -4).
ov
oy
1) — (3,3,-4)=0
ov
oy
2) —(3,3,-4)=4
ov
oy
3) — (3,3,-4)=3
ov
oy
4) 7(3)3)*4):2
ov
oy
5) 7(3)3)*4):1
ov
Exercise 2

Compute J(ny)dlxdly for D= {7x®<y®<11x®%, 6x*' <y? <7x*, x>0, y>0}
D

1) 4.24965x10%
2) 8.07434x10Y
3) 5.52455x10%
4) 9.7742x10%

5) 1.10491x10%



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-2Cos[v] +5Cos[u] Sin[v], 4Cos[v] +5Cos[u] Sin[v] +4Sin[u] Sin[v], 5Cos[u] Sin[v]} .

1) The maximum Gauss curvature is *x1.xx%x
2) The maximum Gauss curvature is x#4.x%xx*
3) The maximum Gauss curvature is x#9.x%xx*
4) The maximum Gauss curvature is x*7.xx%x

5) The maximum Gauss curvature is x#5.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[0,m]-----R?
r(t)={(9t+2)sin(2t) (7cos(19t) +9), (4t +4) sin(t)}

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

1) 1481.94  2) 2116.74  3) 2539.94  4) 1905.14

Exercise 5
X (x,t) :46*2: (x,t) Q<x<, O<t
ot ox
ou ou
2 (0,t) =2 (m,t) -0 o<t

U(X,0)=(x-2) (Xx-1) x> (x-m) @=<x=m
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.008 by means of a Fourier series of order 11.

1) U(1,0.008) = *x%.+5%x
2) U(1,0.008) = xxx.+dxx
3) U(1,0.008) = skx.x6x%
4) U(1,0.008) = sxx.xlxx

5) u(1,0.008) = x%*.x8*«
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number

113

Exercise

Consider the domain D;=5x*+2xy+5y?=1 and the point g=(-5, -5).
Compute the distance between they two, d(D;,q), and the points of D; where it is attained.

1) The
2) The
3) The
4) The
5) The
Exercise

1

distance
distance
distance
distance

distance

2

between D,

Compute V{(yzz)dxdydz for D=
D

{9285x7y351528, 8y55x7z4510y5, 6x4zzs1510x422, X>0,y>0, z>0}

1) 1.61451x10°

2) -1.2
3) 0.90
4) 1.
5) 0.10

Exercise

0002

0002

3

and q
between D; and q
between D; and q
between D; and q

between D; and q

Compute the maximum value of the

curvature for X(u,v)= {—3u—2v, 2u+v, -2 (41+8u+u2—10v+v2)} .

1) The maximum Gauss curvature is

2) The
3) The
4) The

5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

is «
is «
is «
is «

is «

Kok ok K8k

Kok o kok Dk

Kok kK 2k

Kok ok kDk

Kk ok KOk

Gauss

*%3

* x4

*%8

* %7

* %6

e kK kKX

e kK kKX

Rk

e kK kK

e kK kK



Exercise 4

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

{ezyz -5x, 4y +Sin[2x* +22°], e X2 gy z} and the surface

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 35742.2 2) 25641.2 3) -16316.8 4) 7770.21

Exercise 5
[ o%u %u
e (X,t) :ZSQ (X,t) O<x<1, O<t
u(@,t)=u(l,t)=0, Lim_. u(x,t)=0 O0<t
-90 x P<xs<—
10
u(x,0)={ 110 x - 20 Tlesxs% P<x=<1
25X ox<1
2 5
L © True
1
Compute the value of the solution of this boundary problem at the point x= —
5
, t=0.008, by separation of variables by means of a Fourier series of order 8.
1
1) u(— ,0.008) = **xx.lxxx
5
1
2) Uu(— ,0.008) = **xx.5%x%x
5
1
3) U(— ,0.008) = **xx.2%%x%
5
1
4) u(— ,0.008) = xxx.8xxx*
5
1
5) u(— ,0.008) = **x.3%x%x
5
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number: 14

Exercise 1

Consider the domain D;=8x®>-2xy+7y*=1 and the point gq=(-7,0).

Compute the distance between they two, d(D;,q), and the points of D; where it is attained.

1) The distance between D; and q

2) The distance between D; and q

3) The distance between D; and q

4) The distance between D; and q

5) The distance between D; and q
Exercise 2

Compute JA(Zyz)dxdydz for D=

{426 <x’ y8 <62% 5x8z%< y6 <11x® 2%,

1) -0.499945
2) -0.0999449
3) 1.00006
4) ©.0000550777
5) -1.89994
Exercise 3

D

Compute the maximum value of the
{Cos[u] (3+2Cos[v]) -2 (3+2Cos[v]) Sin[u] +8Sin[v],
(3+2Cos([v]) Sin[u] -2Sin[v], 2 (3+2Cos[v]) Sin[u] -3Sin[v]} .

1)

The
The
The
The

The

maximum
maximum
maximum
maximum

maximum

Gauss curvature is

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

is
is
is
is

is

* %5k xxx
* kB .k kkx
* %@,k kkx
kT kK kk

skl xox k%

2x7y4522s6x7y4, X>0,y>0, z>0}

Gauss curvature for X(u,v)=

T

ok Dk ok ok ok

*xdl.kkokx

* kDL kokok ok

*k 3 kokokk



Exercise 4

Consider the vector field F(x,y,z)=
{-7z+Cos[2y?], -7xz+3yz+Cos[x*+2?], Sin[2x* - 2y*|} and the surface
8 + X 7+y 2+z
)2+ ( )2 ( )?=1
9 1 7

S=(

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

1) 4752.64 2) -5543.36 3) -1583.36 4) -6810.56

Exercise 5
3 2
% (x,t) :25% (x,t) B<x<r, O<t
u(e,t)=u(r,t)=0, Lim¢__ u(x,t)=0 0<t
U(x,0)=(x-2) x> (x-rm)? O<x=<7
0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.003, by separation of variables by means of a Fourier series of order 8.

1) U(1,0.003) = *+2.%%%+
2) U(1,0.003) = *x4.x%x+
3) U(1,0.003) = *+7.%%%x
4) u(1,0.003) = *%8.xxxx

5) u(1,0.003) = x+0.xx*=
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number: 15

Exercise 1

Given the function

f(x,y,z ):—7—4x+x2+2y—y2+62—z2 defined over the domain D=
X2 y2 72
— + — +— <1, compute its absolute maxima and minima.
9 16 16

1) We have a maximum at {-1.98762, -0.101428, ?} and {2, 1, 3} is not a local minimum of f.
2) We have a maximum at {-3.50904, -0.25357, ?} and {2, 1, 3} is not a local minimum of f.
3) We have a maximum at {-3.50904, ?, 2.28213} and {2, 1, 3} is not a local minimum of f.
4) We have a maximum at {-2.74833, 0.507141, ?} and {2, 1, 3} is not a local maximum of f.
5) We have a maximum at {?, 1, 3} and {2, 1, 3} is not a local maximum of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
7x+8z=5 and the paraboloid z=5x*+5y?*.

1) ©0.138212
2) ©0.533905
3) 0.249978
4) 0.432715
5) ©.118301
Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)={-50+9u-u?+11v-v?, -50+9u-u’+10v-Vv?, u}.

1) The maximum Gauss curvature is *x9.xx%x
2) The maximum Gauss curvature is *x6.xx%x
3) The maximum Gauss curvature is x#0.x%xx*
4) The maximum Gauss curvature is x*4.xxxx

5) The maximum Gauss curvature is x#2.x%xx*



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(4t+3)sin(2t) (7cos(2t) +9), (3t+5)sin(t) (7cos(2t) +9)}

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

1) 5839.79  2) 1668.79  3) 4588.49  4) 4171.39

Exercise 5
[ 8%u 82%u
Q(X,‘t)_16§ (X,t) 0<x<3, o<t
u(e,t)=u(3,t)=0 o<t
(X0 {—4X O<x<1 O<x<3
= < <
(X0)=1 5 6 1<x<3 =0
5 7 x O<x<1
&U(X,e)—{n_n lox<3 @-=x=3
2 2
L O True

Compute the position of the string at x=2
and the moment t=0.003 by means of a Fourier series of order 12.

1) U(2,0.003) = #*#3.%%%%
2) U(2,0.003) = #%6.%%%%
3) U(2,0.003) = sxl.xwwx
4) U(2,0.003) = x+7.xx%%

5) U(2,0.003) = x+4.xx**
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number: 16

Exercise 1

Consider the domain D;=8x*>-2xy+5y?=1 and the point g=(
1,4). Compute the diameter or largest distance between
they two, diam(D;,q), and the points of D; where it is attained.

1) The diameter of Di|J{q} 1is ##*3.xxx*x
2) The diameter of DilJ{q} is x*4.xxx=
3) The diameter of DijU{q} is *x@.xxxx
4) The diameter of Di{J{q} is #*6.x%xx

5) The diameter of D;|J{q} is *#2.%xx=x

Exercise 2

Compute J(2yz3)d1xd1ydlz for D=
b
{2y’ <xz®<8y°, 9x°<y’ 2’ <12x®, 9x=<y® 7z’ <10x, x>0, y>0, >0}
1) -1.8998

2) ©0.000203129

3) -1.2998

4) -1.3998

5) -0.399797

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=

{-19u-2u*-2(89-16v+Vv?), -356-40u-4u?+65v-4Vv?, 2 (89+18u+u’-16V+V’)}.

1) The maximum Gauss curvature is *x9.xx%x
2) The maximum Gauss curvature is *x5.xx%x
3) The maximum Gauss curvature is x#7.x%xx*
4) The maximum Gauss curvature is x*4.xxxx

5) The maximum Gauss curvature is x#6.x%xx*



Exercise 4
Consider the vector field F(x,y,z)=
{a4+4ax+Cos[y*+2°],9z-Sin[z’], 2+7y-Sin[2x* +2y?]} and the surface
-5+x ) 8+y 6+z

S=( ) (—) e ()%=
5 2 2

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

1) 335.1e3 2) -770.397 3) 1239.6 4) -234.397

Exercise 5
ou 5%u
= (X, 1) =2 (X,t) O<x<1, o<t
u(e,t)=u(l,t)=0 0=t
u(x,8)=-3 (x-1) (x—é) X 0=sx=<1
0 True
7
Compute the temperature of the bar at the point x= —
10
and the moment t=0.003 by means of a Fourier series of order 8.
7
1) u(— ,0.003) = ***.4x*x
10
7
2) U(— ,0.003) = x**.Llxxx
10
3) U(— ,0.003) = x**.8x%x
10
4) u(— ,0.003) = *xx.9%xx
10
5) U(— ,0.003) = x*%.6x*x
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Exercise 1

Given the system

—ut-x3-2y-3uly+3uxy-2y3=5

“3-3u+u?-ud-2ux+2y-2uy-2uly+uxy+3uy?+2xy?*+3y3=--4

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

arround the point p=(x,y,u)=(1,-1,2).

u
X 91
1) —(2)=—
ou 79
X 90
2) —(2)=—
ou 79
ox 89
3) —(2)=—
ou 79
ox 92
4) — (2)=—
ou 79
ox 93
5) — (2)=—
ou 79
Exercise 2

Compute J(x+y2)d1xd1y for D= {4=x*y"*? <6, 6x

D

1) 2.77203x10%
2) 2.94528x10%
3) 2.59878x10%
4) 1.21276x10'°
5) 1.73252x10%
Exercise 3

Compute the maximum value of the

1)

~169u+12u® +3 (452 - 65V +4V?),

The maximum Gauss curvature is

The
The
The

The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

X
Compute if possible — (2) .
ou

Bybc1<10xBy®, x>0, y>0}

Gauss curvature for X(u,v)= {*994‘#113U—78U24F139V—78V2,
-1130 + 140u - 10 u® + 163 v - 10 V?} .

*%3

* x4

* %7

* %0

* %6

e kK k Kk

e kK kKX

e kK kKX

e kK kKX

e kK kK



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(t+1) sin(2t) (2cos(10t) +9), (7t +3) sin(t)}

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

1) 447.849 2) 850.149 3) 671.349 4) 537.249

Exercise 5
& (x,) :% (X,t) O<x<r, B<t
u(@,t)=u(m,t)=-0 o<t
u(x,8)=(x-1)x (x-m?2 B@=x=r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.008 by means of a Fourier series of order 12.

1) U(1,0.008) = sxx.xx1x
2) U(1,0.008) = xxx.%x6%
3) U(1,0.008) = xx%.%x9+
4) u(1,0.008) = xxx.xx7x

5) u(1,0.008) = x**.%%8x
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Exercise 1

Consider the domain D;=5x*>+6xy+3y?=1 and the point g=(
2,8). Compute the diameter or largest distance between
they two, diam(D;,q), and the points of D; where it is attained.

1) The diameter of Di|J{q} is x**.4xx=
2) The diameter of Di|J{q} 1is #*%.8xx%x
3) The diameter of DijU{q} is xxx.5xxx
4) The diameter of Di{J{q} is #*%.3%xx

5) The diameter of D;|J{q} 1S #**.@xx=x

Exercise 2

Compute J(x+2y)d1xd1ydlz for D=
D

{7y 22<x’ <11y’ 2?, 928 <x*y?<127°, 6 22 <x°y’ <127°, x>0, y >0, 2> 0
1) ©.0027676

2) -0.297232

3) -1.19723

4) 1.00277

5) 1.80277
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-5Cos[u] (4+2Cos[v]) +6 (4+2Cos[v]) Sin[u] +3Sin[v],
(4+2Cos[v]) Sin[u], -2Cos[u] (4+2Cos[v]) +2 (4+2Cos[v]) Sin[u] +Sin[v]} .

1) The maximum Gauss curvature is *x6.xx%x
2) The maximum Gauss curvature is *x1.xx%x
3) The maximum Gauss curvature is *#8.x%xx*
4) The maximum Gauss curvature is x*4.xxxx

5) The maximum Gauss curvature is *#0.x%xx*



Exercise 4

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

{e22—3z—6xyz, 2% i 6x-3z, y+Sin[2x2—y2]} and the surface

X 5+y2 5+2z

)%=1
7 7 9

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) ~1.13606x10° 2) -277088. 3) -55417.3 4) -665013.
Exercise 5
r 2
» (X, 1) :42 (X, 1) O<x<m, O<t
ot X
ou ou
g{(@;t):&(ﬂ;t)ie o<t
3x O=<x<1
u(x,e)= X3 43 l<x=<r @=x=<r
-1 -1
L@ True

Compute the temperature of the bar at the point x=1
and the moment t=0.008 by means of a Fourier series of order 9.

1) U(1,0.008) = #%0.%%xx
2) U(1,0.008) = %%2.%k%x
3) U(1,0.008) = ##9. %%
4) U(1,0.008) = *+7.%x%%

5) u(1,0.008) = x*1.xx*x
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Exercise 1

Given the function

f(x,y, z):1+2x—x2+6y—y2—62+22 defined over the domain D=
X2 yr 22
— + — + — <1, compute its absolute maxima and minima.
9 4 9

1) We have a minimum at {1, ?, 3} and {1, 3, 3} is not a local maximum of f.

2) We have a minimum at {-2.3548, ?, 1.43928} and {1, 3, 3} is not a local maximum of f.

3) We have a minimum at {-1.63516, -0.661957, ?} and {1, 3, 3} is not a saddle point of f.

4) We have a minimum at {?, -1.26165, 1.1994} and {1, 3, 3} is not a local minimum of f.

5) We have a minimum at {-2.47474, -1.38159, ?} and {1, 3, 3} is not a saddle point of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
5x+6z==2 and the paraboloid z=9x>+9y’.

1) 0.104368
2) ©.0986875
3) 0.0530323
4) 0.021702

5) 0.0333949

Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)={-2Cos[v] -3Cos[u] Sin[v] +12Sin[u] Sin[v],
3Sin[u] Sin[v], 2Cos[v] +6Cos[u] Sin[v] -15Sin[u] Sin[v]} .

1) The maximum Gauss curvature is *x2.xx%x
2) The maximum Gauss curvature is *x7.%x%x
3) The maximum Gauss curvature is x#6.x%xx*
4) The maximum Gauss curvature is x*5.xx%x

5) The maximum Gauss curvature is x#3.x%xx*



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(2t+8) sin(2t) (5cos(6t) +7), (7t+4) sin(t) (5cos(6t) +7)}

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

1) 24058.7 2) 9906.75 3) 14152.3 4) 7076.35

Exercise 5
(1+2‘t+2t2)% (X,t)=9(2 + 4 ‘t)%‘: (X,t) O<x<m, o<t
u(e,t)=u(m,t)=0 0<t
-3x O<x<2
u(x,0)= 6x 12 o o5y O<Xx<T
-2 -2
0 True

Compute the value of the solution of this boundary problem at the point x=1
, t=0.006, by separation of variables by means of a Fourier series of order 10.

1) U(1,0.006) = %%7.%%%x
2) U(1,0.006) = *%2.%x%+
3) U(1,0.006) = *5.xxx+
4) U(1,0.006) = *%9.%%%*

5) u(1,0.006) = x*1.xx*x*
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Exercise 1

Consider the domain D;=7x*>+8xy+5y?=1 and the point g=(

-5,3).

Compute the diameter or largest distance between

they two, diam(D;,q), and the points of D; where it is attained.

1) The

2) The diameter

3) The diameter

4) The diameter

5) The diameter
Exercise 2

diameter of D;lJ{q} is

of D;UJ{q} is
of D;UJ{q} is
of D;UJ{q} is
of D;UJ{q} is

xx1

Compute V[(BXA+Z3)dxdydz for D=

D

oKk ok ok

oKk ok ok

oKk ok ok

o Kkok ok ok

oKk ok ok

{5x3sy223s7x3, 8<x0y*2°<17,4x3 2> <y* <10x3 2%, x>0, y>0, z>0}

1) 0.00571401

2) 0.805714

3) -0.594286

4) 1.30571
5) -1.59429
Exercise 3

Compute the maximum value of the
curvature for X(u,v)={8Cos[v] +25Cos[u] Sin[v] +8Sin[u] Sin[v],
-2Cos[v] -5Cos[u] Sin[v], 4Cos[v] +1@0Cos[u] Sin[v] +4Sin[u] Sin[v]} .

1) The maximum Gauss curvature is

2) The
3) The
4) The

5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

Gauss

*xk2.kxkkx

* kB .k kKK

**8 .k x kK

*%9 . xx k%

xxl.xxxx



Exercise 4

Consider the vector field F(x,y,z)=
{ezyz,zz +5xy, e2¥*?, 8 5xyz+Cos [x* - 2y?] } and the surface

3+X -4+y -5+2
S=(——) "+ )7+ ( )?=1
4 7 5

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 103211. 2) 117285. 3) 4691.85 4) 46914.5
Exercise 5
o*u 8%u
e (X,t) _ZSQ (X,t) O<x<r, O<t
u(@,t)=u(m,t)=0, Lim . u(x,t)=0 0=t
U(X,0)=2 (x-3) (x-2)x (x-m)2 @B=x=n
0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.009, by separation of variables by means of a Fourier series of order 12.

1) u(1,0.009) = *2x.xx*%*

*O% ok kKK

2) u(1,0.009)
3) U(1,0.009) = *xL1x.xx*x*
4) u(1l,0.009) = *4%.x**x

5) u(1l,0.009)

*5% o xkxx
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Exercise 1

Consider the domains D;=136-52x+5x%x%>+64y-12XYy +8y?
<1 and D,=568-88x+6x>+76y-2xy+4y’<200.

Compute the distance between they two, d(Di,D,), and the points where it is attained.

1) The point of D;
2) The point of D;
3) The point of D;
4) The point of D;
5) The point of D;
Exercise 2

closest to D, is (%, x#*.x%x2% )
closest to D, is (%, x#x.xx4x)
closest to D, is (%, x#x.xx7%)
closest to D, is (%, x#x.xx1lx)

closest to D, is (%, x#%.xx5%)

Compute the volume of the domain limited by the plane 3 x+z-=
and the paraboloid z==2x?+9y? and the semiplanes -8x+6y>0 and -Xx+6y=>0.

1) ©.345703
2) 24.3479
3) 34.707
4) 8.01305
5) 3.71008
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{50-19u+2u?+2v?, 100-39u+4u’+v+4v?, -125+50u-5u”-2v -5V} .

1)

The
The
The
The

The

maximum Gauss curvature is x#*9.xxxx

maximum Gauss curvature is x#3.%x*x

maximum Gauss curvature is x#4.xxxx*

maximum Gauss curvature is x#5.xxxx

maximum Gauss curvature is x*7.%xxx*



Exercise 4

Consider the vector field F(x,y,z)=
{—8 +Sin[y® - 2*], -3xy+Sin[x* - 2%], e’xz’yz} and the surface
8 + X 9+y -7+z

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 9650.97 2) 10616. 3) -9649.03 4) -16404.
Exercise 5

8%u 3%u

poes (x,t)_16§ (X,1t) O<x<m, O<t

u(@,t)=u(m,t)=0 o<t

U(x,0)=2 (x-3) (x-1) x (x-m)2 B=x=<r
a%u(x,@):(x—Z) (X-1) x (x-m)?2 0. <x=<nm
0 True

Compute the position of the string at x=2
and the moment t=0.007 by means of a Fourier series of order 9.

1) u(2,0.007) = xx1.xxxx
2) U(2,0.007) = *x%6.xx*%*

3) u(2,0.007)

*x3 . xxxx

4) u(2,0.007)

* x5 xxxx

5) U(2,0.007) = xx7.xx*%*
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Exercise 1

Given the system

~2 X, X5 == 64
-3V X3Xq==144
“3WXy Xp - 3WX3 - 3UX3 Xg =120
2V Xy X3 =48
determine if it is possible to solve for variables Xxi, Xy, X3, Xa
in terms of variables u, v, w arround the point p=(X;, Xy, X3, X4, U, V

OX
,w)=(1,-2,3,4,-1,-4,-4). Compute if possible - (-1,-4,-4).
ou
O X, 1
1) 7(’1174:’4):’7
ou 2
OXq
2) 7(’ :’4:’4)29
ou
OXq 1
3) 7(’ )’4174):7
ou 2
OXq 3
4) —— (-1,-4,-4) =
ou 2
OXq
5) — (-1,-4,-4)=-1
ou
Exercise 2

Compute J(x+y)d1xdly for D={9x’<y?<15x°, 8x* <y <13x*, x>0, y >0}
D

1) -0.498253
2) -1.59825
3) 0.00174743
4) 1.70175

5) -1.79825



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{4v+ (1+v2) Cos[u], v - (1+v2) Cos[u] + (1+v2) sin[u], v} .

1) The maximum Gauss curvature is *#9.x%xx*
2) The maximum Gauss curvature is *#2.x%xx*
3) The maximum Gauss curvature is *#6.x%xx*
4) The maximum Gauss curvature is *%Q.xxxx

5) The maximum Gauss curvature is x#4.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(t+4) sin(2t) (6cos(17t) +10), (7t +2) sin(t)}

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

1) 696.611 2) 995.111 3) 1791.11 4) 597.111

Exercise 5
X%, 1) =47Y (x,t) Bex<4, O<t
ot ox
ou ou
o (@)= (4,1)-0 o<t
u(x,0)=-2(x-4) (x-2) (x-1)x 0<x<4
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.001 by means of a Fourier series of order 8.

1) u(2,0.001) = x**.9x*%*

2) u(2,0.001)

wxkxk o Lrxx

3) U(2,0.001) = x%x*.3x%%*

4) u(2,0.001) = *xx.b4%xx

5) u(2,0.001)

***.@***
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Exercise 1

Consider the domain D;=9x*>-6xy+9y?=1 and the point g=(

-7,5).

1)

they two, diam(D;,q), and the points of

The point

The point of D; furthest from

The point of D; furthest from

The point of D; furthest from

The point of D; furthest from

Exercise 2

Compute N{(y2+y3)dxdydz for D=
D

7 4

of D; furthest from q is ( =,

qis (*,
qis (*,
qis («,
qis (*,

Compute the diameter or largest distance between

D; where it is attained.
*oxk . xlax )
S T
S T
T T

*xxk . xFxx )

{2=x®y’ 2%<4,5x° 2% <y*<13x° 2%, 9y® <x"z<13y®, x>0, y>0, z>0}

1) 1.70065
2) -0.699351
3) 1.10065
4) 0©0.000649331
5) -0.999351
Exercise 3

Compute the maximum value of the
{-v+ (1+V?) Cos[u], 2v+ (1+V?) Sin[u], -3v-2 (1+Vv?)Sinfu]}.

1)

The
The
The
The

The

maximum Gauss
maximum Gauss
maximum Gauss
maximum Gauss

maximum Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

Gauss curvature for X(u,v)=

R 2

okl xoxox ok

kT koK ok k

**0 . %Kk

* %9 kokokk



Exercise 4

Consider the vector field F(x,y,z)=
{ 9 2 . 2 —2x2-y?
-9xy+6xz+Cos|y’|, -4+Sin[2xX*], e +z}t and the surface

6+ X -8+y 8+2z

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -43867.3 2) 25922.7 3) -9969.32 4) -30906.3

Exercise 5

3 2
25, 1) =258 (x, 1) 0<x<4, o<t

u(@,t)=u(4,t)=0, Lim_. u(x,t)=0 O0<t
-2Xx O=<x<1

u(x,0)= 2x_§ lex<a Q=x<4

3
0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.007 , by separation of variables by means of a Fourier series of order 8.

1) U(1,0.007) = ##7.%%%%
2) U(1,0.007) = ##9.%xxx
3) U(1,0.007) = ##8.xxxx
4) U(1,0.007) = %%0.xxxx

5) u(1,0.007) = x*1.xx*=
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Exercise 1

Consider the domain D;=9x*>+6xy+7y?=1 and the point g=(
6, -1). Compute the diameter or largest distance between
they two, diam(D;,q), and the points of D; where it is attained.

1) The diameter of Di|J{q} is x*4.xxx=
2) The diameter of Di|J{q} 1is *#*6.xxx*x
3) The diameter of DijU{q} is xx5.xxxx
4) The diameter of Di(J{q} is #**0@.x%xx

5) The diameter of Di|J{q} is **3.%xx=x

Exercise 2

Compute J(2y+z)d1xd1ydlz for D=
D

{825x4y8515z, 3y?<z8<10y°®, 3x¥ 22 <y*<12x%*2%, x>0, y>0, z>0}

1) -1.19165
2) 1.70835
3) 0.208347
4) 0.608347
5) 0.408347

Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)={u, 26 +10u+u’+3v+v?, 26 +12u+u’+2v+Vv’}.

1) The maximum Gauss curvature is *x9.xx%x
2) The maximum Gauss curvature is *x4.xx%x
3) The maximum Gauss curvature is x#3.x%xx*
4) The maximum Gauss curvature is x*5.xxxx

5) The maximum Gauss curvature is x#6.x%xx*



Exercise 4

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

{—3+ey2’222—6xz, -x-7z+Sin[x*], —2xy—2xz+Sin[2x2+2y2” and the surface

-3+X 7+y -8+12z
S=( )2+ ( )2+ ( )%=1
5 9 4

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 48860.2 2) 77361.4 3) -154720. 4) -40715.
Exercise 5
M o%u 8%u
e (X,t) _ZSQ (X,1t) O<x<m, O<t
u(@,t)=u(m,t)=0, Lim . u(x,t)=0 0=t
5x O=<x<1
u(x,0)= 2Xx+3 l<x<3 Q<X<JT
9 x 27
-—— + = +9 3=<x=7
-3 -3
L @ True

Compute the value of the solution of this boundary problem at the point x=2
t=0.002, by separation of variables by means of a Fourier series of order 9.

1) U(2,0.002) = 9. xx%x*
2) U(2,0.002) = #x7.%x%%
3) U(2,0.002) = #xx2.%%%%
4) U(2,0.002) = xxl.xxxx

5) U(2,0.002) = xx8.xx*=
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Exercise 1

Consider the domain D;=4x*>-8xy+9y?=1 and the point g=(
Compute the diameter or largest distance between
they two, diam(D;,q), and the points of D; where it is attained.

9,0).

1) The

2) The diameter

3) The diameter

4) The diameter

5) The diameter
Exercise 2

diameter of D;lJ{q} is

of D;UJ{q} is
of D;UJ{q} is
of D;UJ{q} is
of D;UJ{q} is

Compute N{(3><z)dxdydz for D=

D

* k% oDk x %

*kk o3k kk

*k* o O*x %

*xx o B xxx

*k kol kxx

{7x*<y?2°<14x%, 9<y*z" <10, 5y’ <x2°<12y°, x>0, y>0, >0}

1) 1.90257

2) 0.00257165

3) -1.39743

4) 1.90257

5) -1.39743
Exercise 3

Compute the maximum value of the
{5Cos[v] +4Cos[u] Sin[v], 20Cos[v] +5Sin[u] Sin[v], 5Cos[Vv]} .

1) The maximum Gauss curvature is

2) The
3) The
4) The

5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

Gauss curvature for X(u,v)=

ok Dk ok ok ok
kB ok ok ok ok
T
* k@ .k k ok k

*k 3 kokokk



Exercise 4

Consider the vector field F(x,y,z)=
{ax-9xyz+Sin[2y?], -7 +Cos[x*-2*], 4+4z+Sin[x* +y*|} and the surface

X 3+y2 —2+z>2_1

3 4 6

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

1) -44874.4 2) -7478.44 3) 54225. 4) 18698.8

Exercise 5

Su 5%u

(1) =472 (X, 1) 0<x<2, O<t

ou du

S (8,t) =" (2,1) =0 0=t

U(x,0)=-2 (x-2)2 (x-1)x @=<x=<2

0 True
19

Compute the temperature of the bar at the point x= —

10

and the moment t=0.008 by means of a Fourier series of order 12.

19

1) u(— ,0.008) = *x%*.3%%*
10
19

2) u(— ,0.008) = x**.4x%x
10
19

3) U(— ,0.008) = x**.7x%%
10
19

4) u(— ,0.008) = **xx.6%xx
10
19

5) u(— ,0.008) = sxx.lwxx

10
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Exercise 1

Consider the domains D;=125-68Xx+8X>-50y+12Xxy+5y?> <1 and D,=281-64x+4x>-10y +y? <
100 . Compute the distance between they two, d(D;,D,), and the points where it is attained.

1) The point of D; closest to D, is ( **@.xx%* , %)
2) The point of D; closest to D, is ( **2.%x%% , %)
3) The point of D; closest to D, is ( ##1l.%xx% , )
4) The point of D; closest to D, is ( **5.x%%x , %)

5) The point of D; closest to D, is ( ##7.%xx% , )

Exercise 2

Compute the volume of the domain limited by the plane 6x+5z=
and the paraboloid z==2x?>+9y? and the semiplanes -9x-9y=>0 and -6x+3y=0.

1) ©.285924
2) 0.103418
3) 0.33964

4) 0.0941028

5) ©.095886

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{<1+2v2) Cos[u], 2 (1+2v2) Cos[u] + (1+2v2) sinfu], v} .

1) The maximum Gauss curvature is *#0.x*xx*
2) The maximum Gauss curvature is *x6.xxx%x
3) The maximum Gauss curvature is ##5.x%xx*
4) The maximum Gauss curvature is x*4.xxxx

5) The maximum Gauss curvature is *#3.x*xx*



Exercise 4

Consider the vector field F(x,y,z)=
{e,zyuzz -9yz,9x-6xy+Sin[2x*+2°], 6xyz+Cos[x2]} and the surface
-5+x l+y -3+2z

S=( )2+ ( )2+ ( )%=1
6 3 2

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -39811. 2) -9047.79 3) 11762.6 4) -1809.39
Exercise 5
2
ou (x,t) :4221 (x,t) O<x<4, o<t
ot X
ou du
- (G,t):g( (4,t)=0 0<t
U(x.0 [ZX O=<x<2 0<x<4
= < <
(x,0) 8-2x 2<x<4 7
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.006 by means of a Fourier series of order 10.

1) U(1,0.006) = #%6.%%%x
2) U(1,0.006) = *%l.xxxx
3) U(1,0.006) = ##2.%%%%
4) U(1,0.006) = *+9.%x%*

5) Uu(1,0.006) = *+4.xx*x



| 53

Further Mathematics - Degree in Engineering - 2025/2026
Final Training Exam - January Call - Computers for serial
number: 27

Exercise 1

Given the system

2-2ux?-2x3-2uy-2xy+2y?+2uy*-3y*=--13
2ux-2ulx-2x>-3ux?-3uly+2xy+uxy-2uy?=16

determine if it is possible to solve for variables x
, Y in terms of variable u arround the point p=(x,y,u)=(3
,-1,-2). Compute if possible the approximate values of (x,y
y for (u)=(-1.9) by means of the tangent affine function at p.

1) (x,y)=(2.97174, -1.08696 )
2) (X,y)=(2.67174, -1.38696 )
3) (x,y)=(3.27174, -1.58696 )
4) (x,y)=(3.37174, -0.986957 )

5) (x,y)=(3.47174, -0.686957 )

Exercise 2

Compute the volume of the domain limited by the plane x+61z-=
and the paraboloid z==8x?>+4y? and the semiplanes 8x+5y=0 and 5x-3y=0.

1) ©0.0487816
2) 0.161356
3) 0.172945
4) 0.0571304

5) ©.106555

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=

{-4v+ (1+3v?) Cos[u] -12 (1+3V?) Sin[u], 2v+5 (1+3v?) Sin[u], v+2 (1+3Vv?) Sin[u]}.

1) The maximum Gauss curvature is *x4.xx%x
2) The maximum Gauss curvature is *x3.xx%x
3) The maximum Gauss curvature is =#8.x%xx*
4) The maximum Gauss curvature is x*1l.xx%x

5) The maximum Gauss curvature is x#0.x%xx*



Exercise 4

Consider the vector field F(x,y,z)=
{—3xy+Sin[zZ], -3x+8z-Sin[2x*+Z%], 7+ey2—2yz} and the surface

7 +X -8+y 6+2z

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -4523.79 2) -9047.79 3) -10857.4 4) -39811.

Exercise 5
5%u %u
e (X,t) _ZSQ (X,1t) O<x<1, o<t
u(@,t)=u(l,t)=0, Lim_. u(x,t)=0 O0<t
2 3 2
u(x,0)=2 (x-1) (x—1—0>x O<x<1
0 True
3
Compute the value of the solution of this boundary problem at the point x= —
10
, t=0.008, by separation of variables by means of a Fourier series of order 8.
3
1) u( ,0.008) = xx%x.xx%x4
10
2) u( ,0.008 ) = sxx.xxxl
10
3) u( ,0.008) = xxx.xkx*x7
10
4) u( ,0.008) = xxx.xx%0
10
5) u( ,0.008) = xxx.xx%6
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Exercise 1

Given the system

VX-y+3Uuvy-Xxy-uxy+3x2y=10

-2ux-2vy-=-20

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

,-5,-5).

in terms of variables u, v arround the point p=(x,y,u,v)=(-2,0

u,v)=(-4.7, -5.1)

Compute if possible the approximate values of (x,y) for (

by means of the tangent affine function at p.

(x,y)=(-2.51036, 0.490361 )

(X,y)=(-2.51036 , -0.509639 )

(x,y)

13

(-2.61036 , ©.190361 )

(X,y)=(-2.61036, -0.509639 )

(X,y)=(-2.11036 , -0.00963855 )

Exercise 2

Compute the volume of the domain limited by the plane 4x+10z-=-8

and the paraboloid z==8x?+5y? and the semiplanes -7x-9y=0 and -2X+5y=20.

1) ©.0927724
2) 0.0361307
3) ©.125893
4) 0.0952545
5) ©.0266403
Exercise 3

Compute the maximum value of the
{-100-11u-u>-15v-Vv?, v, 180 + 12u+ u* + 18V + V*} .

1)

The
The
The
The

The

maximum
maximum
maximum
maximum

maximum

Gauss
Gauss
Gauss
Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

Gauss curvature for X(u,v)=

Y R
*k Do kokoKkk
R R
* %0k kKk*x

* %9 xkkx



Exercise 4

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

{9 +z-Sin[y*-22%], 8+ 27 Loy, 2XY 4 x} and the surface

-7+X -1+y 7+z2
S=( )2+ ( )2+ ( )%=1
1 3 9

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 226.195 2) -519.605 3) 135.795 4) 678.195

Exercise 5
%: (X, 1) =% (X, 1) O<x<m, O<t
u(e,t)=u(r,t)=0 0=t
U(x,0)=3 (x-3) (x-2)x% (x-n) @=x=<r
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.002 by means of a Fourier series of order 10.

1) u(1,0.002) = *L1x.xx*x*

2) U(1,0.002) = *@x.kkxx
3) U(1,0.002) = *6%.kk%x
4) u(1,0.002) = *9x.++x+
5) u(1,0.002)

*5% o xkxx
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Exercise 1

Given the system
—2WXy X4 =4
2

2UXy + WXy —2Xg Xj = -8
W2 Xy - U2 X5 + 3V2 Xy — U Xq Xg == -93
UXy X3 -2V X3 X4 == -40
determine if it is possible to solve for variables Xxi, Xy, X3, Xa

in terms of variables u, v, w arround the point p=(X1, X, X3, X4, U,

O Xq
v,w)=(3,-2,-5,1,0,-4,1). Compute if possible — (©0,-4,1) .
ow
O X, 73
1) - (0,!’4:1):7
ow 13
OXq 512
2) - (0,-’4:1):7
ow 91
OXq 513
3) - (0174)1):7
ow 91
0%y 510
4) — (0,-4,1)=—
ow 91
0%y 514
5 — (0,-4,1)=—-
ow 91
Exercise 2

Compute J(xy)dlxdly for D={2y’<x*<6y’, 6x° <y’ <11x°, x>0, y>0}
D

1) 1.34896x10%
2) -6.74481x10°°
3) 6.74481x10%°
4) 1.01172x10%

5) 1.956x10%



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{2v-7 (1+Vv?) Cos[u], (1+V?)sSin[u], v-4 (1+V?) Cos[u]} .

1) The maximum Gauss curvature is *#6.x%xx*
2) The maximum Gauss curvature is x#4.x%xx*
3) The maximum Gauss curvature is *#2.x%xx*
4) The maximum Gauss curvature is x*1l.xxxx

5) The maximum Gauss curvature is *#8.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[0,n]--—---R?
r(t)={(7t+9) sin(2t) (cos(6t) +1), (4t+6) sin(t)}

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

1) 294.699  2) 324.899  3) 30.0985  4) 265.299

Exercise 5
N x,t) =422 (x, 1) 0<x<4, O<t
ot ox
ou du
> (0,t)="" (4,t)-0 o<t
u(x,0)=2(x-4) (x-3)x 0<x<4
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.004 by means of a Fourier series of order 11.

1) U(1,0.004) = *Bx.%xx+
2) U(1,0.004) = *8x.xxx+
3) U(1,0.004) = *2%.%%x+
4) u(1,0.004) = xlx.xxxx

5) Uu(1,0.004) = *6x.xx*%*
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Exercise 1

Consider the domains D;=936-162Xx+9X>-82y+4Xxy+3y?
<1 and D,=720-120x+8x%*+120y-4xy+8y’? <1000 .

Compute the distance between they two, d(Di,D,), and the points where it is attained.

1) The point of D;
2) The point of D;
3) The point of D;
4) The point of D;
5) The point of D;
Exercise 2

closest to D, is

closest to D,

closest to D,

closest to D,

closest to D,

(%,
is (=,
is (=,
is (x,
is (x,

**3

**x8

x%7

*%9

* %4

ok kKk Kk )
kK Kk x )
kK Kk Kk )
kK Kk x )

Ck KKk Kk )

Compute the volume of the domain limited by the plane 4x+z-=
and the paraboloid z-=-8x?+9y? and the semiplanes 9x-7y=0 and -6y=>0.

1) 11.9164
2) 10.3504
3) 10.9253
4) 2.64879
5) 12.5554
Exercise 3

Compute the maximum value of the
{-Cos[u] Sin[v] +6Sin[u] Sin[v], -Cos[u] Sin[v] +3Sin[u] Sin[v], 3Cos[v]} .

1)

The
The
The
The

The

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

is
is
is
is

is

Gauss curvature for X(u,v)=

*x1

*%3

*%5

o« Kk kK

o« Kk kK

o« Kk kK

o« Kk kK

o« Kk kK



Exercise 4

Consider the vector field F(x,y,z)=
{8xz—8xyz+Sin[222}, 2” 6x-4yz, —Sin[sz]} and the surface
-2+X -3+y -7+2

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 24396. 2) 56298.2 3) -18765.8 4) 52545,
Exercise 5
ou 52u
- (x,t) e (X,t) O<x<1, o<t
u(e,t)=u(l,t)=-0 9<t
3
u(x,0)=-((x-1) (x—g)x) O0=x=<1
0 True
4

Compute the temperature of the bar at the point x= —

5
and the moment t=0.009 by means of a Fourier series of order 12.
4
1) u(—,0.009) = *x*x.*Llxx
5
4
2) u(—,0.009) = sx*.%9%x
5
4
3) u(—,0.009) = *x*.%8xx
5
4
4) u(— ,0.009) = xxx.xbxx*
5
4
5) U(— ,0.009) = *xx.%x7%x%
5
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Exercise 1

Consider the domain D;=7x*+2xy+y?=1 and the point q=(-5,3).
Compute the distance between they two, d(D;,q), and the points of

1) The distance between D; and q

2) The distance between D; and q

3) The distance between D; and q

4) The distance between D; and q

5) The distance between D; and q
Exercise 2

Compute V{(Bx)dxdydz for D=

D

is «
is «
is «
is «

is «

KKk ok Kk Dk

Kok ok K8k

Kok kK 2k

Kok ok KOk

ko kkO*

D; where it is attained.

{3x22851511x228, 6xz4sy515xz4, 9y7z3sx2515y7z3, X>0,y>0, z>0}

1) 2184.12
2) 1680.09
3) 5040.28
4) 168.009
5) 504.028

Exercise 3

Compute the maximum value of the

1)

curvature for X(u,v)={4Cos[u] Sin[v] +3Sin[u] Sin[v],

Gauss

4Cos[u] Sin[v] +6Sin[u] Sin[v], 3Cos[v] -4 Cos[u] Sin[v] +6Sin[u] Sin[v]} .

The maximum Gauss curvature is

The
The
The

The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

* %6

* %4

*%3

* %5

* %2

e kK kKX

e kK kKX

e kK kKX

e kK k Kk

e kK k Kk



Exercise 4

Consider the vector field F(x,y,z)=
{2y—4xz+Sin[2y2—22], e X2 3y z+Sin[2x2+2y2H and the surface
-5+x -6+y -5+z

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -8158.68 2) -1193.68 3) -1591.68 4) -1989.68

Exercise 5
P %, 1) =162Y (x, 1) 0<x<r, Bt
ot Ox
u(oe,t)=u(r,t)=0 o<t
u(x,0)=3 (x-3) (x-1) x (x-m)? O<x=<m

@%u(x,e):a (X-2) (x-1) X (Xx-7) O.<x=<7
0 True

Compute the position of the string at x=2
and the moment t=0.009 by means of a Fourier series of order 12.

1) u(2,0.009) = *xx4.xxxx
2) U(2,0.009) = **3.xx*%*

*%9 . xxxx

3) u(2,0.009)
4) u(2,0.009)

* %0 xxxx

5) U(2,0.009) = xx7.xx*%*
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Exercise 1

Given the function

-F(x,y,z):—8+6x—x2—6y+y2+22—22 defined over the domain D=
2

x2 y? oz
— + — + — <1, compute its absolute maxima and minima.
25 9 4

1) We have a minimum at {-5.20818, ?, ©0.189748} and {3, 3, 1} is not a local maximum of f.
2) We have a minimum at {?, ©.547883, -0.110252} and {3, 3, 1} is not a local maximum of f.
3) We have a minimum at {?, 3, 1} and {3, 3, 1} is not a local minimum of f.

4) We have a minimum at {-4.70818, 0.847883, ?} and {3, 3, 1} is not a local maximum of f.
5) We have a minimum at {?, ©0.0478827, ©0.0897483} and {3, 3, 1} 1is not a saddle point of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane 4x+2z-=
and the paraboloid z==8x?+6y? and the semiplanes 5x-5y=0 and 5x-8y=0.

1) -0.117528
2) -6.36816

3) -0.599119

4) -0.69539
5) -1.39687
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-4Cos[v] +4Cos[u] Sin[v] +108Sin[u] Sin[v], 2Sin[u] Sin[v], 4Cos[Vv] -4Sin[u] Sin[v]} .

1) The maximum Gauss curvature is *%6.xx%x
2) The maximum Gauss curvature is x#8.xxxx
3) The maximum Gauss curvature is *%9.xx%x
4) The maximum Gauss curvature is #x3.x%xx*

5) The maximum Gauss curvature is **5.xx%x



Exercise 4

Consider the vector field F(x,y,z)=
{—y z+Sin[272°], 3x-sin[2x*-22%], -4+ ezxz’yz} and the surface
-8 +X -8+y -2+2

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) o. 2) 0.5 3) 1.5 4) 3.6
Exercise 5
5%u %u
e (X,t) _ZSQ (X,t) O<x<1, o<t
u(@,t)=u(l,t)=0, Lim_. u(x,t)=0 ©O=<t
9 3 2
u(x,0)=-3 (x-1) <X’Te> (x—g) x? 0=<x=<1
(] True
1
Compute the value of the solution of this boundary problem at the point x= —
5
, t=0.009, by separation of variables by means of a Fourier series of order 10.
1
1) u(—,0.009) = *x*.%0xx
5
1
2) u(—,0.009) = sx*x.*lxx
5
1
3) U(— ,0.009) = **xx.%x2%x%
5
1
4) u(— ,0.009) = xxx.x5x%xx%
5
1
5) Uu(— ,0.009) = **xx.%x8xx
5
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Exercise 1

Given the function

f(x,y,z2)=-20-2x+x>+6y-y>+4z-2> defined over the domain D=
X2 yr 22
— +— +— <1, compute its absolute maxima and minima.
9 9 4

1) We have a maximum at {1, ?, 2} and {1, 3, 2} is not a saddle point of f.

2) We have a maximum at {-3.25279, ?, 0.234907} and {1, 3, 2} 1is not a local maximum of f.

3) We have a maximum at {-3.25279, ?, ©.990809} and {1, 3, 2} is not a saddle point of f.
4) We have a maximum at {-2.62287, 1.25984, ?} and {1, 3, 2} is not a local maximum of f.

5) We have a maximum at {-2.24492, ?, 0.864825} and {1, 3, 2} is not a saddle point of f.

6) None of the other answers is correct

Exercise 2

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

1) 2.34538
2) 0.219962
3) ©0.389252
4) 1.98132
5) 0.494964

Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)={-4Cos[v] +2Cos[u] Sin[v] +3Sin[u] Sin[v],

8Cos[v] -4 Cos[u] Sin[v] -3Sin[u] Sin[v], -6Cos[v] +4Cos[u] Sin[v] +3Sin[u] Sin[v]} .

1) The maximum Gauss curvature is *x4.xx%x
2) The maximum Gauss curvature is *x1.xx%x
3) The maximum Gauss curvature is *#9.x%xx*
4) The maximum Gauss curvature is x*7.xx%x

5) The maximum Gauss curvature is x#8.x%xx*



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(5t+8) sin(2t) (6cos(5t) +9), (9t+6) sin(t) (6cos(5t) +9)}

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

1) 76171.4 2) 46549.5 3) 42317.8 4) 67708.

Exercise 5
(1e2tet) 2 (x,1)=9(2 + 2 t)% (x,t) B<x<rm, O<t
u(e,t)=u(r,t)=0 o<t
—ﬂf O<x<3
u(x,0)= Q<X<JT
(*,0) ax 12 -4 3<x=s71
-3 -3
L © True

Compute the value of the solution of this boundary problem at the point x=2
, t=0.005, by separation of variables by means of a Fourier series of order 12.

1) u(2,0.005) = *x8.xxxx*
2) U(2,0.005) = **5.xx*x

* %6 xxxx

3) u(2,0.005)
4) u(2,0.005) = *x7.%%*x

5) U(2,0.005) = **2.xx*%*
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Exercise 1

Given the function

-F(x,y,z):7—2x+x2—2y+y2+zz defined over the domain D=

ji—+-EL +i <1, compute its absolute maxima and minima.

25 9
1) We have a minimum at {?, 1.4, 0.1} and {1, 1, 8} 1is not a saddle point of f.
2) We have a minimum at {1.4, ?, -0.1} and {1, 1, ©} is not a local maximum of f.
3) We have a minimum at {1, 1, ?} and {©0, -1, -2} 1is not a local maximum of f.
4) We have a minimum at {©.5, 1.1, ?} and {1, 1, 8} is not a local maximum of f.
5) We have a minimum at {?, 1.5, 0.2} and {1, 1, 8} is not a saddle point of f.
6) None of the other answers is correct

Exercise 2

2 2

Compute the volume of the domain limited by the plane 6x+5z-=

and the paraboloid z==x*+2y? and the semiplanes x-7y=0 and -8x+6y=0.

1) ©0.733471
2) 1.80692
3) ©.535683
4) 1.13301
5) 2.54203
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{v+ (1+v?) Cos[ul, 3v+ (1+v?) Coslu] + (1+Vv?) Sin[u], v} .

1)
2)
3)
4)
5)

The maximum Gauss curvature is **@.x*xx
The maximum Gauss curvature is x*2.x*xx
The maximum Gauss curvature is «*5.x*xx
The maximum Gauss curvature is x*6.x*xx

The maximum Gauss curvature is **8.xxxx



Exercise 4

Consider the vector field F(x,y,z)=
{8y+Cos[z®], -1-sin[x*]|, 5+4z+Sin[x*+y?]} and the surface
-1+x , 2+y 9+2z

S=( )i (—) e (—) %=1
7 8 8

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

1) 7506.31 2) -3002.09 3) 3002.71 4) 19515.9

Exercise 5
r Au 2y
(1+1) S0 (%,1) =9(1) 25 (x, 1) 0<x<r, O<t
u(o,t)=u(r,t)=0 o<t
6 x O<x<1
15 3x 3
U(X,e): 77? =4 = Q<X<7t
S22 13 3<xsn
-3 -3
L © True

Compute the value of the solution of this boundary problem at the point x=2
, t=0.002, by separation of variables by means of a Fourier series of order 11.

1) u(2,0.002) = *xx6.xx*%*
2) u(2,0.002)

ko ox kK

3) U(2,0.002) = *%2.xx%%*
4) u(2,0.002) = *%x0.%x**x

5) u(2,0.002)

* k5L x kKK
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Exercise 1

Given the function

f(x,y,z ):—2+x2+2y—y2—62+22 defined over the domain D=
X2 y? 72
— + — + — <1, compute its absolute maxima and minima.
9 4 25

1) We have a maximum at {0., 0.0908771, ?} and {0, 1, 3} is not a local maximum of f.
2) We have a maximum at {0, 1, ?} and {@, 1, 3} is not a local minimum of f.

3) We have a maximum at {-0.1, ?, -4.59484} and {@, 1, 3} is not a local maximum of f.
4) We have a maximum at {-0.2, ?, -5.39484} and {©, 1, 3} is not a saddle point of f.
5) We have a maximum at {©0.5, -0.309123, ?} and {0, 1, 3} 1is not a saddle point of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
5x+8z==1 and the paraboloid z==x>+y?.

1) ©.0947468
2) ©0.0723088
3) 0.0778735
4) 0.253217

5) 0.0787645

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{Cos[u] (4+2Cos[V]), (4+2Cos[v]) Sin[u] +2Sin[v], Cos[u] (4+2Cos[v]) +Sin[v]} .

1) The maximum Gauss curvature is **1.x*x%x
2) The maximum Gauss curvature is x#6.*xxx
3) The maximum Gauss curvature is *%9.xx%x
4) The maximum Gauss curvature is #x4.x%xx*

5) The maximum Gauss curvature is *#8.xx%x



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(4t+2)sin(2t) (4cos(15t) +10), (t+1) sin(t) (4cos(15¢t) +10)}

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

1) 4810.54 2) 5131.24 3) 962.139 4) 3207.04

Exercise 5
& (x,1)=9(8 - t)% (x,t) B<x<rm, O<t
u(e,t)=u(r,t)=0 <t
u(x,0)=(x-1) x> (x - ) O@<x=<m
() True

Compute the value of the solution of this boundary problem at the point x=2
t=0.008 , by separation of variables by means of a Fourier series of order 11.

1) U(2,0.008) = %%6.%%x+
2) U(2,0.008) = *x4.%xx+
3) U(2,0.008) = *%9.%xx+
4) Uu(2,0.008) = xxl.xxxx

5) u(2,0.008) = x*8.xx*%*
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Exercise 1

Given the system

—2yz2-2ud+2xyus=--100

3X Uy - 22Uy = -15

-2yzuy-2u?u, +3uyu3 =100

determine if it is possible to solve for variables x,y, z in terms of
variables wu;, u;, us, us arround the point p=(Xx,y, z,u;, Uy, U3, Us)=(

o0z
4,2,3,-5,-2,-4,-5). Compute if possible — (-5,-2,-4,-5).
OUy
oz 12
1) 7(75:’2)’4:’5):7
6U4 19
oz 13
2) 7(’5:’2174175):7
6U4 19
oz 9
3) 7(75.'72)74}75):7
Auy 19
oz 10
4) — (-5,-2,-4,-5)=—
Ouy 19
oz 11
5) 7(_51_2)_4)_5):*
Ouy 19
Exercise 2

Compute J(x2 +y)dxdy for D= {35x7 y <12, 7<x*y’ <16, x>0, y>0}
b

1) -1.72574
2) 1.47426
3) 0.0742586
4) 0.374259

5) ©.974259



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-23u+4u?+4(45-12v+V?), -180+24u-4u’+49v-4V?, 2 (45-6u+u’-12v+ V7).

1) The maximum Gauss curvature is *#5.x%xx*
2) The maximum Gauss curvature is *#2.x%xx*
3) The maximum Gauss curvature is *#3.x%xx*
4) The maximum Gauss curvature is x*1l.xxxx

5) The maximum Gauss curvature is *#8.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(8t+3)sin(2t) (6cos(20t) +9), (9t +6) sin(t)}

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

1) 4732.13 2) 3154.93 3) 3943.53 4) 5126.43

Exercise 5
N x,t) =422 (x, 1) O<x<4, B<t
ot ox
ou du
> (0,t)="" (4,t)-0 o<t
u(x,0)=-3(x-4) (x-2)x 0=<x<4
0 True

Compute the temperature of the bar at the point x=3
and the moment t=0.006 by means of a Fourier series of order 10.

1) U(3,0.006) = *%9.kk%x
2) U(3,0.006) = x%8.kkxx
3) U(3,0.006) = xxd.kkxx
4) U(3,0.006) = *+7.+x%+

5) U(3,0.006) = x*2.xx%%*
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number; 37

Exercise 1

Given the function

f(x,y, z):7+4x—x2—2y+y2—4z+z2 defined over the domain D=

X2 y2 ZZ

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

1) We have a minimum at {-3.1289, 0.139336, ?} and {2, 1, 2} is not a local maximum of f.
2) We have a minimum at {-2.88045, ?, 1.24227} and {2, 1, 2} 1is not a local minimum of f.

3) We have a minimum at {-2.38354, ?, 1.61495} and {2, 1, 2} is not a local minimum of f.

4) We have a minimum at {2, ?, 2} and {2, 1, 2} is not a local minimum of f.

5) We have a minimum at {?, ©.0151095, ©0.869586} and {2, 1, 2} is not a local maximum of f.

6) None of the other answers is correct

Exercise 2

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

1) 5.62524
2) 3.04743
3) 8.05252
4) 1.02863
5) 0.2692
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-Cos[v] +5Cos[u] Sin[v], 3Sin[u] Sin[v], 4Cos[v] -15Cos[u] Sin[v]} .

1) The maximum Gauss curvature is *#8.xx*x
2) The maximum Gauss curvature is x#6.*xxx
3) The maximum Gauss curvature is *%9.xx%x
4) The maximum Gauss curvature is #x0Q.x%xx*

5) The maximum Gauss curvature is **4.xx*x



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(9t+2)sin(2t) (3cos(16t) +9), (5t+7) sin(t) (3cos(16t) +9)}

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

1) 28587.3 2) 8576.39 3) 5717.69 4) 17152.5

Exercise 5
[ 8%u 8%u
poes (X,‘t)_16§ (X,t) O<x<4, o<t
u(e,t)=u(4,t)=0 o<t
)E( O=<x<2
u(x,0)= PD<x<4
2-- 2=<x<4
a%u(x,e):B (X-M)2 (x-2)x B.<x<4
| © True

Compute the position of the string at x=1
and the moment t=0.006 by means of a Fourier series of order 11.

1) U(1,0.006) = %xx.2%%+
2) U(1,0.006) = %xx.3%x%+
3) U(1,0.006) = *xx.lxxs
4) U(1,0.006) = *xx.dxxx

5) U(1,0.006) = *x%*.6x%x
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Exercise 1

Given the system

Butv+3ux?+2vx®+2x3+2vy? - -96

u

3

-x3-2vxy-2y*+3y3=215

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

OX

1) —(-2,-4)
ov
Ox

2) — (-2,-4)
ov
ox

3) — (-2,-4)
ov
ox

4) — (-2,-4)
ov
ox

5 — (-2,-4)
ov

Exercise 2

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

Ox

- (’2:’4) .

ov

Compute J(xy)dlxdly for D= {5x7y <1<9x"y’, 7x*y*<1<13x*y", x>0, y>0}

D

1) -9.63734x10%
2) 9.63734x10™
3) 2.02384x10"?
4) -6.74614x10™
5) 2.50571x10"?
Exercise 3

Compute the maximum value of the
{—v-+(1+-2v2)Cos[u], 5v-2(1<+2v2)Cos[u] +(1<+2v2)Sin[u], 3v-—2(1-+2v2)Cos[u]}.

1)

The
The
The
The

The

maximum
maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

Gauss curvature for X(u,v)=

**3.****
**6.****
**0.****
**7.****

**9.****



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(3t+8) sin(2t) (9cos(7¢t) +10), (6t +1) sin(t)}

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

1) 1774.44  2) 197.636  3) 3548.34  4) 1971.54

Exercise 5
N, t) =420 (x,t) O<x<r, B<t
ot ox
ou du
®(0,1)=2 (n,t) =0 o<t

U(x,0)=3 (x-3)x2 (x-n) @=<x=m
() True

Compute the temperature of the bar at the point x=1
and the moment t=0.003 by means of a Fourier series of order 12.

1) U(1,0.003) = *9%.%xx+
2) U(1,0.003) = *7+.%%x+
3) U(1,0.003) = *6+.%%x+
4) u(1,0.003) = xlx.xxxx

5) Uu(1,0.003) = *3x.xx%%*
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Exercise 1

Given the function

f(x,y,z ):—6x+x2+2y—y2—22+z2 defined over the domain D=
X2 yr 22
— + — + — <1, compute its absolute maxima and minima.
9 4 4

1) We have a maximum at {?, 1, 1} and {3, 1, 1} is not a local maximum of f.

2) We have a maximum at {?, ©.180753, -0.283092} and {3, 1, 1} is not a local minimum of f.
3) We have a maximum at {?, -0.319247, 0.116908} and {3, 1, 1} is not a local maximum of f.

4) We have a maximum at {-3.25739, 0.0807529, ?} and {3, 1, 1} is not a local maximum of f.

5) We have a maximum at {-3.45739, ?, -0.0830924}
and {3, 1, 1} is not a local minimum of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
5x+4z=6 and the paraboloid z=9x>+9y’.

1) ©.893258
2) 0.487933
3) ©0.13175
4) 9.210334
5) 0.415754
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{3Cos[u] (2+Cos[Vv]) + (2+Cos[Vv]) Sin[u] +2Sin[v],
-2Cos[u] (2+Cos[v]) + (2+Cos[v]) Sin[u], 2Cos[u] (2+Cos[v]) +Sin[v]} .

1) The maximum Gauss curvature is *x9.xx%x
2) The maximum Gauss curvature is *x8.xx%x
3) The maximum Gauss curvature is =#0.x%xx*
4) The maximum Gauss curvature is x*4.xxxx

5) The maximum Gauss curvature is x#6.x%xx*



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(t+8) sin(2t) (4cos(8t) +7), (2t+2) sin(t) (4cos(8t) +7)}

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

1) 5302.4 2) 4923.7 3) 6817.2 4) 3787.6

Exercise 5
| (1+6t:3t2) 2 (x,1)=9(6 + 6 t)Z—z‘; (x,t) B<x<1, @<t
X
u(e,t)=u(l,t)=0 <t
~15 x 05Xs§
u(x,0)=1 50x-13 %sxsé P<x<1
3B 3x 2 _ 4
3 5
| © True

2
Compute the value of the solution of this boundary problem at the point x= —
, t=0.001, by separation of variables by means of a Fourier series of order 11.

2
1) u(—,0.001) = **7.%xx%x%

5
2

2) U(— ,0.001) = *%x2.%%x%x
5
2

3) U(— ,0.001) = *%9.%*x*x
5
2

4) u(— ,0.001) = *xx5.%xxxx
5
2

5) U(— ,0.001) = *%8.%*x*x
5
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Exercise 1

Consider the domain D;=6x*>+6xy+3y?=1 and the point g=(

-8,-2).
they two, diam(D;,q), and the points of D; where it is attained.

diameter of D;lJ{q} is

diameter of D;lJ{q} is

diameter of D;lJ{q} is

diameter of D;lJ{q} is

diameter of D;lJ{q} is

1) The
2) The
3) The
4) The
5) The
Exercise 2

* Kk ko

* Kk ko

* Kk ko

* % %

* % %

Compute V[(BxArz)dxdydz for D=

D

Compute the diameter or largest distance between

*9**

*4* *

*Qx %

x T k%

cxlxx

{8<x*y?28<14,3x°2" <y’ <5x°77, 2xy* <7’ <11xy*, x>0, y>0, 2> 0}

2 _8
1) 0.109205
2) 0.709205
3) 0.209205
4) 0©.00920477
5) -1.2908
Exercise 3

Compute the maximum value of the
{u, 2 (113+16u+u®+14v+v?), -452-63u-4u’-55v -4V},

1)
2)
3)
4)

5)

The
The
The
The

The

maximum
maximum
maximum
maximum

maximum

Gauss curvature

Gauss curvature

Gauss curvature

Gauss curvature

Gauss curvature

is
is
is
is

is

Gauss curvature for X(u,v)=

kT koK Kk

*x0 . %Kk *x

R 2

kD kKoK ok

* %9 kokokk



Exercise 4

Consider the vector field F(x,y,z)=
{e’2y2—3y, 6xyz+Cos[22%], —5x+Cos[2y2H and the surface

-5+x 7+y 3+2
S=( )2+ ( )2+ ( )%=1
1 5 9

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -16964.6 2) -8482.1 3) 42412.9 4) -28840.1

Exercise 5
(1+0t:2t2) 2 (x,1)=9(9 + 4 t)Z—Zj (x,t) @<x<3, O<t
X
u(e,t)=u(3,t)=0 <t
3x O=<x<1
u(x,0)= 93X 1 _y_3 O<x<3
2 2
0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.005, by separation of variables by means of a Fourier series of order 8.

1) U(1,0.005) = *%L.xxxx
2) U(1,0.005) = ##3.%%%x%
3) U(1,0.005) = ##8.xxxx
4) U(1,0.005) = %+9.xx%*

5) U(1,0.005) = *+%2.xx**
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number: 41

Exercise 1

Consider the domain D;=6x®+10xy+5y*=1 and the point g=(

1, -4).

Compute the diameter or largest distance between

they two, diam(D;,q), and the points of D; where it is attained.

1) The

2) The diameter

3) The diameter

4) The diameter

5) The diameter
Exercise 2

diameter of D;lJ{q} is

of D;UJ{q} is
of D;UJ{q} is
of D;UJ{q} is
of D;UJ{q} is

*kk o3k kk

*kk o2k kk

*xx o bxx %

*kk o Sk k*

*kx o OQx %%

Compute J(y2+zz)dlxdlydlz for D= {35x8y422s6,9§x8y3z4318,9265y7s1126,x>0,y>0, z>0}
b

1) 1.44292

2) -0.157077

3) ©0.342923

4) 0.842923

5) 1.14292
Exercise 3

Compute the maximum value of the
curvature for X(u,v)= {—v+—(1+—2v2)Cos[u] -2 (1+—2v2)Sin[u],

(1-r2v2)Cos[u}—(14—2v2)Sin[u},—v-—2(1+—2v2)Sin[u}}.

1) The maximum Gauss

2) The
3) The
4) The

5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

Gauss

*xd ok *xx

k ko kkk*x

**x@ .k *x*x

* k3. kkk*x

**k8 .k kkx



Exercise 4

Consider the vector field F(x,y,z)=
{e’222—4xyz, 6+4xy+Cos[2x*-2°], 7y—5yz—Sin[2y2H and the surface

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -160917. 2) -229881. 3) -505738. 4) 229881.
Exercise 5
*u 8%u
; (X,t)—ZS& (X,t) P<x<3, o<t
u(@,t)=u(3,t)=0, Lim_. u(x,t)=0 O0<t
-6 X O=<x<1
u(x,0)=7 15x-21 1<x=<2 O<x=<3
27 -9x 2=<x<3
0 True

Compute the value of the solution of this boundary problem at the point x=2
t=0.009, by separation of variables by means of a Fourier series of order 9.

1) U(2,0.009) = #x6.%%%*
2) U(2,0.009) = #xx0.xxxx
3) U(2,0.009) = #x7.xxxx
4) U(2,0.009) = %%5.%xx%

5) U(2,0.009) = x+4.xx*=
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Exercise 1

Given the system

-x3-3yus=-10
X2y =

determine if it is possible to solve for variables x,y in terms of
variables wu;, U, U3, Us, Us arround the point p=(x,y, Uy, Uy, Us, Us, Us

oX
y=(1,-3,0,0,-5,3,-1). Compute if possible — (0,0, -5,3,-1) .

Ous
ox 2
1) 7(0101_5)3)_1):_7
OUS 5
ox
2) — (0,0,-5,3,-1)=-0
dus
ox 1
3) 7(9,!9;’5:3:’1):7
Ous 5
oXx 3
4) 7<9J9J_5J3J_1>:_7
Ous 5
ox 1
5) 7(0,0,—5,3,—1):—*
Ousg 5
Exercise 2

Compute J(x+x2)dlxd1y for D= {6y’ <x=12y’, 7y’ <x=<13y%, x>0, y >0}
D

1) 13654.1
2) 7186.36
3) 10779.5
4) -7186.36

5) -2155.91



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{3Cos[u] (3+2Cos[Vv]) +4 (3+2Cos[v]) Sin[u] +2Sin[v],
2Cos[u] (3+2Cos[Vv]) +3 (3+2Cos[v]) Sin[u] +Sin[v], Sin[v]} .

1) The maximum Gauss curvature is **7.x%xx*
2) The maximum Gauss curvature is *#9.x%xx*
3) The maximum Gauss curvature is *#8.x%xx*
4) The maximum Gauss curvature is x*3.xx*x

5) The maximum Gauss curvature is *#5.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(4t+6)sin(2t) (6cos(14t) +10), (9t +6) sin(t)}

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

1) 6071.66 2) 2698.66 3) 337.563 4) 3373.26

Exercise 5

Au d%u 9 5 o
o (1) =470 (%, 1) <x<2, o<t
ou du
S (0,1)=2"(2,1)=0 o<t

.0 {—GX O=<x<1 O<x<2

= < <

U0 =] gx-12 1<x<2 2%%=
0 True

6
Compute the temperature of the bar at the point x= —
5

and the moment t=0.006 by means of a Fourier series of order 12.

6

1) u(— ,0.006) = **5.%%*x
5
6

2) U(— ,0.006) = *%x6.%%*x
5
6

3) U(— ,0.006) = *%2.%%*x
5
6

4) u(— ,0.006) = *xx8.*xxxx
5
6

5) Uu(— ,0.006) = **x4.x*x*x
5
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Exercise 1

Given the system

VX+2vz+2yz?=--88
—vx?+3z=41
-3u+x-vz=11

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

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

u)v):<5)_5.‘_3)_4}_2>'

oy

1) — (-4,-2)
ou
oy

2) — (-4,-2)
ou
oy

3) — (-4,-2)
ou
oy

4) — (-4,-2)
ou
oy

5 — (-4,-2)
ou

Exercise 2

563

111
560

111
559

111
187

oy
Compute if possible — (-4, -2) .
ou

Compute J(x2>dlxd1y for D= {8sx5 y*<10, 4=xy=<9, x>0, y>0}

D

2.00016

0.00015641

0.500156

1.20016

1.40016



Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{-340-53u-4u*-49v-4Vv?, -340-54u-4u’-47v -4V, 850 +133u+10u° + 122V +10V*} .

1) The maximum Gauss curvature is *#*8.x%xx*
2) The maximum Gauss curvature is *#3.x%xx*
3) The maximum Gauss curvature is **7.x%xx*
4) The maximum Gauss curvature is x*2.xxxx

5) The maximum Gauss curvature is *#5.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(6t+8)sin(2t) (3cos(11t) +7), (t+5) sin(t)}

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

1) 1964.56 2) 1200.86 3) 764.455 4) 1091.76

Exercise 5
N x, 1) =Y (x, 1) B<x<4, Bt
ot ax
u(oe,t)=u(4,t)=0 o<t
U(x,0)=-2 (x-4) (x-3) (x-1) x> 0<x<4
0 True

Compute the temperature of the bar at the point x=3
and the moment t=0.003 by means of a Fourier series of order 10.

1) U(3,0.003) = %xx.%6%+
2) U(3,0.003) = xxx.+4x+
3) U(3,0.003) = xxx.+7x%+
4) U(3,0.003) = xxx.x5%x

5) U(3,0.003) = x%%.%0%=
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Exercise 1

Given the system

2u-vx?-uvy=-70

2+2u-u?-3x>-2vy+2uxy-3vy?=-246

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

arround the point p=(x,y,u,v)=(5,-1,5,4).

ox 15
1) — (5,4)=-—
ou 43
ox 77
2) — (5,4)=-—
ou 215
OxX 76
3) — (5,4)=-—
ou 215
OX 79
4) — (5,4)=-—
ou 215
oX 78
5) — (5,4)=-—
ou 215
Exercise 2

Compute J(3y3)d1xdly for D= {8x*<y’<15x%, 4y’ <x><11y°, x>0, y>0|
D

1) -1
2) -1
3) -2
4) -1

5) 1.69853x10 %

Exercise 3

Compute the maximum value of the
{4Cos[u] Sin[v] -10Sin[u] Sin[v], 5Sin[u] Sin[v], 5Cos[v] +4Cos[u] Sin[v]} .

1) The maximum Gauss curvature is

2) The
3) The
4) The
5) The

maximum Gauss
maximum Gauss
maximum Gauss

maximum Gauss

curvature

curvature

curvature

curvature

is
is
is

is

Gauss curvature for X(u,v)=

*%5

**7

*%8

x%1

*%6

o« Xk Kk Kk

ok kkk

ok kk Kk

ok kk Kk

ok kk Kk

Compute if possible

ox
— (5)4>'

ou



Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(4t+8) sin(2t) (7cos(14t) +8), (3t+3) sin(t)}

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

1) 356.3 2) 237.8 3) 948.8 4) 1185.8

Exercise 5
X (x,t) :if (X,1t) 0<x<4, O<t
ot ox
u(e,t)=u(4,t)=0 o<t
u(x,0)=-3 (x-4)2 (x-2)x B=<x<4
() True

Compute the temperature of the bar at the point x=2
and the moment t=0.007 by means of a Fourier series of order 11.

1) U(2,0.007) = sxx.7xx+
2) U(2,0.007) = sxx.6%%+
3) U(2,0.007) = %x%.5xx+
4) U(2,0.007) = *xx.lexx

5) U(2,0.007) = x%%.8x%%*
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Exercise 1

Given the system

2UV+H2VW+3UVX+WX+2wy+2uy? =46

—uvx+3xly=4

determine if it is possible to solve for variables x,y in terms of
variables u, v, w arround the point p=(x,y,u,v,w)=(-2,1,4,

Compute if possible the approximate values of (x,y) for (u,

v,w)=(3.9,-1.2,2.8)

“1,3).

1) (x,y)=(-2.18049, 0.296341 )

2) (X,y)=(-2.38049, 1.19634)

3) (X,y)=(-2.48049,0.796341)

4) (X,y)=(-2.68049,0.696341 )

5) (X,y)=(-2.18049, 0.696341 )
Exercise 2

Compute the volume of the domain limited by the plane 2x+7z=-4

and the paraboloid z==3x?>+4y? and the semiplanes 5x+4y=0 and 9x-7y=0.

1) ©.8359294
2) 0.141403
3) ©.0376885
4) ©0.0513667
5) ©.0814193
Exercise 3

Compute the maximum value of the
{Cos[u] (4+2Cos[v]) +2 (4+2Cos[v]) Sin[u], -3Cos[u] (4+2Cos[v]) -5 (4+2Cos[v]) Sin[u],

1)

Cos[u] (4+2Cos[v]) +2 (4+2Cos[v]) Sin[u] +Sin[v]} .

The
The
The
The
The

maximum
maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

Gauss curvature for X(u,v)=

*x6.

**8.

by means of the tangent affine function at p.

* Kk k Kk

* Kk k Kk

ek Kk Kk

ek k Kk Kk

ek k Kk Kk



Exercise 4

Consider the vector field F(x,y,z)=
-22? . 2 s 2 2
{e +3xy, -3xz-Sin[2x*]|, -3x-Sin[2x* -y ]} and the surface
-2+X -2+y -8+12z

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 4825.49 2) 22678. 3) -14474.5 4) -12544.5
Exercise 5
8%u 3%u
;(X,t)—ZS& (X,t) P<x<3, o<t

u(@,t)=u(3,t)=0, Lim_. u(x,t)=0 O0<t
-7x O=<x<1

u(x,0)=7 x-8 l<x<2 O<x=<3
6x-18 2<x<3

0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.005, by separation of variables by means of a Fourier series of order 11.

1) U(1,0.005) = #%6.%%%*
2) U(1,0.005) = ##8.xxxx
3) U(1,0.005) = #x7.%%%%
4) U(1,0.005) = %+5.%%%%

5) u(1,0.005) = *x*9.xx*=



| 91

Further Mathematics - Degree in Engineering - 2025/2026
Final Training Exam - January Call - Computers for serial

number: 46

Exercise 1

Given the system

-xUu; +3u3-3u+yul+3uzuf=-313

2xu?+3yus-3usus=9

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

Ui, Uy, Uz, us arround the point p=(x,y,u;,Uy,Us,Uu)=(-3,2,4,4,

-5,5). Compute if possible the approximate values of (x,y) for (u;,u,,

Us, U )=(4.2,4.3, -5.3,5.3)

1) (x,y)=(-3.79709, 3.86047)
2) (X,y)=(-4.59709, 4.06047 )
3) (X,y)=(-3.89709, 4.56047 )
4) (x,y)=(-3.89709, 4.36047 )
5) (X,y)=(-4.09709 , 4.26047 )

Exercise 2

by means of the tangent affine function at p.

Compute the volume of the domain limited by the plane 7x+3z-=

and the paraboloid z==9x®>+2y? and the semiplanes -9x+7y=>0 and -2x+4y=>0.

1) 0.654871
2) 1.58311
3) 0.189517
4) 1.37478
5) ©.736083

Exercise 3

Compute the maximum value of the
curvature for X(u,v)= {Cos[u] (4+3Cos[v]) +2 (4+3Cos[v]) Sin[u],
(4+3Cos[v]) Sin[u], -Cos[u] (4+3Cos[Vv]) +3 (4+3Cos[Vv]) Sin[u] +Sin[v]}.

1) The maximum Gauss curvature
2) The maximum Gauss curvature
3) The maximum Gauss curvature
4) The maximum Gauss curvature

5) The maximum Gauss curvature

is
is
is
is

is

Gauss

* kB kkk ok

* kB kK ok k

R

kT koK Kk

* %5 kkkx



Exercise 4

Consider the vector field F(x,y,z)=
2 . 2 2 —2x2
{xz+5yz+Cos[z |, 4-sin[2x*-22%], e +62} and the surface
-8 +X -9+y z

)2+ ( )2+ (—)%=1
2 5 4

Compute JF .
S

S=(

Indication: Use Gauss' Theorem if it is necessary.

1) 2412.31 2) -2110.19 3) 1005.31 4) -1708.19

Exercise 5
X (x,t) =46*2: (x,t) O<x<m, @<t
ot ox
ou ou
% (0,t)=2 (n,t)-0 o<t

Uu(x,0)=3 (x-3)x (x-s) @=<X=<
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.008 by means of a Fourier series of order 12.

1) U(1,0.008) = *0x.xxxx
2) U(1,0.008) = *8x.xkxx
3) U(1,0.008) = #ls.sxwsx
4) U(1,0.008) = *dx.xx%x

5) U(1,0.008) = *3x.xx**
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number: 47

Exercise 1

Consider the domain D;=8x?+12xy+8y%*=1 and the point gq=(9, -8).

Compute the distance between they two, d(D;,q), and the points of D; where it is attained.

1) The distance between D; and q

2) The distance between D; and q

3) The distance between D; and q

4) The distance between D; and q

5) The distance between D; and q
Exercise 2

Compute V{(Byz)dxdydz for D=

{5y3sx828513y3, 2y=<xz<5y, 2x5y952539x5y9, X>0,

D

1) -1.29796
2) 0.802043
3) 0.802043

4) -0.397957

5) ©.00204313

Exercise 3

Compute the maximum value of the
{4Cos[u] Sin[v], -2Cos[v] -4 Cos[u] Sin[v] +2Sin[u] Sin[v], Cos[Vv]} .

1) The
2) The
3) The
4) The
5) The

maximum
maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

curvature

is
is
is
is

is

is
is
is
is

is

* Kk k.

* * *

* * *

* * *

* Kk k.

* k7 *

cx%x 9%

cx%x3%

.x%x5x%

**dx

y:>0,z:>0}

Gauss curvature for X(u,v)=

*x1

*%6

ok kK Kk

ok Kk kK

ok Kk kK

ok Kk kK

o« Kk kK



Exercise 4

Consider the vector field F(x,y,z)=
y?-2 22 . 2 2
e -9xy, -6yz+3xyz-Sin[x*], e -3x-7xyz; and the surface

7 +X -4+y 7+z

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 757842. 2) -599957. 3) 315768. 4) 663111.
Exercise 5
*u 52u
e (X,t) _ZSQ (X,1t) O<x<m, O<t
u(@,t)=u(m,t)=0, Lim . u(x,t)=0 0=t
U(x,0)=(x-3) (x-2)x% (x-r) @=<x=n
0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.002, by separation of variables by means of a Fourier series of order 11.

1) u(1,0.002) = **5.xx*%

R T

2) u(1,0.002)
3) U(1,0.002) = *%2.xx%%*
4) u(1l,0.002) = **x4.x%*x

*k kKKK

5) u(l,0.002)
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Exercise 1

Consider the domain D;=5x*>+4xy+6y?=1 and the point g=(

7,

-1). Compute the diameter or largest distance between

they two, diam(D;,q), and the points of D; where it is attained.

1) The point of D; furthest from q is ( *, **0Q.xx%x )

2) The point of D; furthest from q is ( *, **l.xx%x)

3) The point of D; furthest from q is ( x, **2.%*xx)

4) The point of D; furthest from g is (* , **3.x%xx )

5) The point of D; furthest from q is (%, **5.%xxx)
Exercise 2

Compute J(z+z3)d1xd1ydlz for D=

D

{exy’<z’<1axy’, 2x° 22 <y®* <3x° 2%, x<y’2°<5x, x>0, y>0, >0}

1) ©0.104312
2) 1.10431
3) ©0.00431236
4) -0.195688
5) 1.60431
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
fu+v,5v-4(80+16u+u’+8v+Vv’), 88+16u+u’+7Vv+V'}.

1)

The maximum Gauss curvature is x*7.x*xx
The maximum Gauss curvature is x*5.xxxx
The maximum Gauss curvature is *%6.x*xx
The maximum Gauss curvature is x*3.x*xx

The maximum Gauss curvature is **9.xxxx



Exercise 4

Consider the vector field F(x,y,z)=
{—9 reY"?” L 8xyz, 8xy +Cos [x*], XY L 7x_5x z} and the surface
-2+X -8+y -5+2z

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 160587. 2) 86985. 3) 127132. 4) 66911.7
Exercise 5
[ 6% 52u
poes (X,t) _16§ (X,t) O<x<r, O<t
u(@,t)=u(m,t)=0 0=t
U(x,0)=-3 (x-2) x (x-m)?2 O<x=<m
4 x O<x<2
3u(x,@): 16 -4x 2=Xs<3 9 <x<n
ot 4x 12
-— +—+4 3=<Xx=7
-3 -3
L © True

Compute the position of the string at x=1
and the moment t=0.005 by means of a Fourier series of order 8.

1) U(1,0.005) = *1x.xxxx
2) U(1,0.005) = *7%.%x%x
3) U(1,0.005) = #0x.xxxx
4) U(1,0.005) = *8x.xx%*

5) Uu(1,0.005) = *Ox.xx*x
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number: 49

Exercise 1

Consider the domain D;=9x*>-2xy+8y*=1 and the point gq=(6, -9).
Compute the distance between they two, d(D;,q), and the points of D; where it is attained.

1) The point of D,
2) The point of D,
3) The point of D,
4) The point of Dy
5) The point of D,
Exercise 2

closest to
closest to
closest to
closest to

closest to

Compute V{(xzz)dxdydz for D=

D

{3 22 <x’ y8 <772%, 8x° y7 2t <1<

1) 0.400148
2) 0.200148
3) -1.09985
4) 0.000148494
5) 1.00015
Exercise 3

Compute the maximum value of the

q is
q is
q is
q is

q is

10 x°

(%5 *%x.2%%% )

P

y7z4, xy825155xy82, X>0,y>0, z>0}

X2 RVATED)
*x*k.Sxxx )
*xk 8xxkx )

xxxk . Laxx )

Gauss curvature for X(u,v)

{-4Cos[v] +Cos[u] Sin[v], 8Cos[v] -Cos[u] Sin[v] +3Sin[u] Sin[v], 2Cos[v]} .

1)

The
The
The
The

The

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

is
is
is
is

is

*%8

*%6

*%5

*%2

ok kK Kk

ok Kk kK

ok Kk kK

ok Kk kK

o« Kk kK



Exercise 4

Consider the vector field F(x,y,z)= {—4y -Sin[y?+22%], sin[x?], e ~7x z} and the surface

8 + X 7 -4 +z
s= (- Xye Yy (P20

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 4691.89 2) ©0.890059 3) -20639.5 4) 9382.89

Exercise 5
&*u 3%u
e (x,‘t):ZSQ (X,t) O<x<r, O<t
u(@,t)=u(m,t)=0, Lim . u(x,t)=0 0=t
U(x,0)=-2 (x-2) x* (x-r) @<x<r
0 True

Compute the value of the solution of this boundary problem at the point x=1
t=0.002, by separation of variables by means of a Fourier series of order 8.

1) u(1,0.002) = **5.%x%x

* %0 xxxx

2) u(1l,0.002)

3) U(1,0.002) = **7.%xx%x%
4) u(1,0.002) = xx4.xxx*

k2. xxxx

5) u(l,0.002)
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Exercise 1

Given the system
-2V Xy +2UX3=--30
UX3 - Xg + Xq == 95
—2U% %3 - 3% + 3% X3 Xg =121
V X1 Xp == =15
determine if it is possible to solve for variables x;, X;, X3
, X4 1in terms of variables u, v arround the point p=(X;, Xo, X3, Xg

O X3
,u,v)=(-5,1,-3,-4,4,3). Compute if possible — (4,3) .
ou
O X3 7
1) — (4,3)=-
ou 8
X3 787
2) — (4,3)=—
ou 896
O X3 783
3) — (4,3)=—
ou 896
X3 393
4) — (4,3)=—
ou 448
X3 785
5) — (4,3)=—
ou 896
Exercise 2

Compute J(xyz)dlxdly for D= {4y’ <x*<12y’, 7x=y*<9x, x>0, y> 0}
D

1) 4.07905x10%®
2) 9.78972x10%*
3) -2.85534x10%®
4) 1.14213x10%

5) 2.85534x10%8
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Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{2v+ (1+3Vv?) Cos[u], -2v - (1+3Vv?) Cos[u] + (1+3V?)Sinfu], v-2 (1+3Vv?)Sinfu]} .

1) The maximum Gauss curvature is x#3.x%xx*
2) The maximum Gauss curvature is *#6.x%xx*
3) The maximum Gauss curvature is x#4.x%xx*
4) The maximum Gauss curvature is x*7.xxxx

5) The maximum Gauss curvature is x#1.x%xx*

Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(3t+4)sin(2t) (8cos(17t) +8), (t+3) sin(t)}

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

1) 436.617 2) 611.017 3) 698.217 4) 523.817

Exercise 5
ou 5%u
&(X’t>:4§ (X,t) O<x<2, 0O<t
ou ou
(et = (2,1) -0 o=t
.0 [SX O=<x=<1 0<x<2
= < <
U801 16 _gx 1<x<2 2%*
0 True
13
Compute the temperature of the bar at the point x= —
10
and the moment t=0.003 by means of a Fourier series of order 8.
13
1) u(— ,0.003) = **5.xx*x
10
13
2) U(— ,0.003) = **3.x*x**
10
13
3) U(— ,0.003) = **6.x***
10
13
4) u(— ,0.003) = **x4.*x*xx
10
13
5) u(— ,0.003) = **9.x*x*=*

10
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Exercise 1

Consider the domains D;=448 +88x+9xX>+32y-8Xxy+6y> <1l and D,=232-8Xx+X>-72y+6y*=<
distance between they two, d(D;,D;), and the points where it is attained.

1000 . Compute the

1) The point of D,

2) The point of D,

3) The point of D,

4) The point of Dy

5) The point of D,
Exercise 2

closest to
closest to
closest to
closest to

closest to

D,
Dy
D,
D,

D,

is (%, x*x.Lluxx)

is (x,
is (=,
is (x,
is (x,

Compute the volume of the domain limited

and the paraboloid z==x?>+5y? and the

1) 0©.0869194
2) 0.129707
3) 0.230027
4) 0.0610914
5) ©.127782
Exercise 3

Compute the maximum value of the
{2Cos[v] +5Cos[u] Sin[v] -8Sin[u] Sin[v], 2Sin[u] Sin[v], Cos[Vv] +4Sin[u] Sin[v]} .

1)

The
The
The
The

The

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

maximum Gauss curvature

is
is
is
is

is

*xkx Dkkx)
*kx T Hhkx )
*kx Ok kx )

*xkx Okkx )

by the plane x+10z-=-4
semiplanes -9x-2y>0 and -5x+y=>0.

Gauss curvature for X(u,v)=

* kB kK ok k

*%8

*x1

*%3

**9

ok Kk k Kk

ok Kk k Kk

ok k Kk Kk

ok kk Kk
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Exercise 4

Consider the vector field F(x,y,z)=
{9 -5y+Sin[22*], 9z -Sin[x* - 27%], e2¥ Y _17x z} and the surface

2+x2 Yy, 3+2z

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 4556.35 2) 1139.35 3) -2391.55 4) 1253.25

Exercise 5
ou 52u
- (x,t) e (X,t) O<x<2, O<t
u(@,t)=u(2,t)=0 o=t
U(x.0 [9X esxslexz
= < <
(%,0)=1 18 gx 1:x<2 92=%=
0 True
9
Compute the temperature of the bar at the point x= —
10
and the moment t=0.006 by means of a Fourier series of order 8.
9
1) u( ,0.006) = xxl.x*xx
10
9
2) u( ,0.006) = xx7.xk%kxx
10

3) u( ,0.006) = xx5.xxxx

4) u( ,0.006) = xx8.xxxx

5) u( ,0.006) = *xx9.xxxx
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Exercise 1

Given the system

—uv?+3ux-x*-3y-xy-uxy=-11

3 -uv-3v3-3uvx-3uy-3uy’=-40

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

in terms of variables u, v arround the point p=(x,y,u,v)=(2,3

,-2,2).

u,v)=(-2.2,2.2)

Compute if possible the approximate values of (x,y) for (

by means of the tangent affine function at p.

1) (x,y)=(2.04043, 3.41702)

2) (x,y)=(2.04043, 3.11702)

3) (x,y)=(2.04043, 2.61702 )

4) (x,y)=(2.34043,3.01702)

5) (x,y)=(2.64043, 3.11702)

Exercise 2

Compute the volume of the domain limited by the plane 3x+2z-=-4
and the paraboloid z==9x?+7y? and the semiplanes 5x-9y=0 and 2X-5y=0.

1) -0.485125

2) -0.294421

3) -0.0071004

4) -0.277687

5) -1.18496

Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)={(1+v?) Cos[u], (1+v?)sSinf[u], v- (1+Vv?)Sin[u]}.

1) The maximum Gauss curvature is #x1.xx%x

2) The
3) The
4) The
5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature is #x5.x%xx*
curvature is «x4.x%xx
curvature is #x2.x%xx%

curvature is *«x8.x%xx
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Exercise 4

Consider the vector field F(x,y,z)=
{Cos[2y*-27%], -3+7yz+Sin[2x*+27%], -8-7xyz+Cos[x*+y?]} and the surface
-7+X , -7+y 5 2+2z

S=( )2+ ( )2+ ( )%=1
1 7 3

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

1) -31403.4 2) 53387.4 3) -78509.4 4) -69088.2

Exercise 5
S (x,1) =2 (x,1) o<x<r, o<t
u(e,t)=u(m,t)=0 o<t
U(x,0)=-2 (x-3)x% (x-m?2 @=<x=m
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.01 by means of a Fourier series of order 8.

1) u(1,0.01) = *3%.%%*x

2) U(1,0.01) = *8x.*x**x

3) u(1,0.01)

*7*.****

4) u(1,0.01) = *bx.*xxx

5) u(1,0.01) = +«Llx.x%*x
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number: 53

Exercise 1

Consider the domain D;=4x*>+6xy+9y*=1 and the point gq=(9, -7).

Compute the distance between they two, d(D;,q), and the points of D; where it is attained.

1) The distance between D; and q

2) The distance between D; and q

3) The distance between D; and q

4) The distance between D; and q

5) The distance between D; and q
Exercise 2

Compute V{(4xz)dxdydz for D=

{2245x7y85624, 2y25xz355y2, 9x4y4528315x4y4, X>0,y>0, z>0}

D

1) -1.52342
2) 0.0765756
3) 1.47658
4) -0.0234244
5) ©.776576

Exercise 3

Compute the maximum value of the
{(1+3v?) Cos[u], (1+3Vv?)sinfu], v+2 (1+3Vv?) Sin[u]}.

1)

The maximum Gauss

The
The
The

The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature
curvature
curvature
curvature

curvature

is
is
is
is

is

1S xx*x. %9
is xxx.xlxx
1S xx*x.%3%x%
1S xxx.xbxx*

1S xx%.%0x

Gauss curvature for X(u,v)=

T
ok Dk ok ok ok
*xk B4 kK k Kk
* k@ .k k ok ok

* x5k kk K
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Exercise 4

Consider the vector field F(x,y,z)=
{-4xz+Cos[2y?], 3y+Cos[22°], -6-7xz+Cos[y*|} and the surface
8 + X 7+y -1+z
)2+ ( )2 ( )?=1
4 4 3

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

S=(

1) -12163.4 2) 11058.4 3) 30962.8 4) -9951.79

Exercise 5
5°u o%u
et (X,t):ZSQ (X,1t) O<x<s, O<t
u(e,t)=u(r,t)=0, Lim¢__ u(x,t)=0 0<t
U(X,0)=-2 (x-2) x (x-rm)? O<x=<7
0 True

Compute the value of the solution of this boundary problem at the point x=2
t=0.002, by separation of variables by means of a Fourier series of order 10.

1) u(2,0.002) = *x%*.%5%«

2) U(2,0.002) = x%*.%6%%

***.*2**

3) u(2,0.002)

4) Uu(2,0.002) = **xx.%x0xx

5) U(2,0.002) = x%%.%*3%%
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Exercise 1

Given the function

is not a local maximum of f.

is not a local maximum of f.

is not a saddle point of f.

f(X,y,2)=-16+6x-%X>-2y+y*+62z-2> defined over the domain D=
X2y 22
— + — +— <1, compute its absolute maxima and minima.
9 16 4
1) We have a minimum at {-2.72475, 0.458332, ?} and {3, 1, 3}
2) We have a minimum at {3, 1, ?} and {3, 1, 3} is not a saddle point of f.
3) We have a minimum at {-3.22475, 0.958332, ?} and {3, 1, 3}
4) We have a minimum at {?, ©.858332, -1.10487} and {3, 1, 3}
5) We have a minimum at {?, -0.0416679, -0.504873}
and {3, 1, 3} 1is not a saddle point of f.
6) None of the other answers is correct
Exercise 2

Compute the volume of the domain limited by the plane

7x+4z=8 and the paraboloid z=6x>+6Yy?*.
1) 1.18509
2) 0.610747
3) 5.27432
4) 1.51204
5) 2.83348
Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)=
{(1+v?) Cos[u], (1+V?) Cos[u] + (1+V?)Sin[u], v+2 (1+v?) Cos[u] +3 (1+v?)Sin[u]}.

1) The
2) The
3) The
4) The
5) The

maximum Gauss curvature is *x9.xx*x
maximum Gauss curvature is x*3.x%*x
maximum Gauss curvature is xxl.xx*x
maximum Gauss curvature is x*5.x%xx

maximum Gauss curvature is x*7.xx%x
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Exercise 4

Compute the area of the domain whose boundary is the curve

r:[0,n]-----R?
r(t)={(9t+8) sin(2t) (cos(20t) +7), (4t+5) sin(t) (cos(20t) +7)}
Indication: it is necessary to represent

the curve to check whether it has intersection points.

1) 11947.8 2) 29015.8 3) 10241. 4) 17068.2
Exercise 5
r 62 62
o (1) =16-7 (X, 1) P<x<1, O<t
u(e,t)=u(l,t)=0 o<t
10x D<x<—
3 10
u(x,0)= ¥ ex 2<x<? O=x=1
5 10 5
lox-10 [ <x=<1
o 4 3
—u(x,0)=-2 (x-1) (x—g) <X_§> X 0.=x=<1
L@ True
3
Compute the position of the string at x= —
5
and the moment t=0.006 by means of a Fourier series of order 8.
3
1) u(— ,0.006) = **xx.lxxx
5
3
2) U(— ,0.006) = **xx.4%xx
5
3
3) U(— ,0.006) = **xx.6%x%x
5
3
4) u(— ,0.006) = xxx.7xxx*
5
3
5) U(— ,0.006) = **x.2%%x%
5
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Exercise 1

Consider the domain D;=4x*>+6xy+7y?=1 and the point g=(
-3,5). Compute the diameter or largest distance between
they two, diam(D;,q), and the points of D; where it is attained.

1) The point of D; furthest from q is ( x*%.x4%%, x)
2) The point of D; furthest from q is ( x*%.x6%%, x)
3) The point of D; furthest from q is ( xxx.x1xx, *)
4) The point of D; furthest from g is ( «#x.%5%% , %)
5) The point of D; furthest from q

is (*x*.x2%x , %)

Exercise 2

Compute J(B x*y)dxdydz for D=
D

{1sx9y3z757, 4x3 <y’ 2’ <93, 4x° 28 sy’ <10x° 2%, x>0, y>0, z>0}
1) -1.99018
2) -1.69018

3) ©.00982454

4) ©.909825
5) ©0.509825
Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)= {-2Cos[v] -12Cos[u] Sin[v] -2Sin[u] Sin[v],

2Cos[v] +16Cos[u] Sin[v] +2Sin[u] Sin[v], 3Cos[v] +20Cos[u] Sin[v] +2Sin[u] Sin[v]} .

1) The maximum Gauss curvature is *x7.xx%x
2) The maximum Gauss curvature is *x3.xx%x
3) The maximum Gauss curvature is x#4.x%xx*
4) The maximum Gauss curvature is x*1l.xx%x

5) The maximum Gauss curvature is x#5.x%xx*
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Exercise 4

Consider the vector field F(x,y,z)=
{5xy+Sin[y?+22%],32z-9xz+Cos[2x*+22%], -5y-7z+Cos[x*-y’]} and the surface

2+X 4+y 2+z
)

Compute JF .
s

Indication: Use Gauss' Theorem if it is necessary.

1) -1357.17 2) -813.968 3) -2307.77 4) 3531.63

Exercise 5

[ &°u o%u

et (X,t):ZSQ (X,1t) O<x<s, O<t

u(e,t)=u(r,t)=0, Lim¢__ u(x,t)=0 0<t
-X O<x<1

u(x,0)= 5x-6 lsx=<2 O<Xx=<rr
—51'+Aji +4 2<x<7
-2 -2

L © True

Compute the value of the solution of this boundary problem at the point x=2
t=0.003, by separation of variables by means of a Fourier series of order 9.

*x3 . xxxx

1) u(2,0.003)
2) U(2,0.003) = xx4.xx*%*
3) U(2,0.003) = **9.xx*%*

4) u(2,0.003)

* kB .k kKK

5) Uu(2,0.003) = xxLl.xx*x*
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Exercise 1

Given the system

3uy-xy-=-8
3-3uX+UWX-Uuy+3Xxy-==39

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

variables u, v,w arround the point p=(x,y,u,v,w)=(-5,-4,-1,
). Compute if possible the approximate values of (x,y) for (u,

-5, -1
V,Ww)=(-0.7, -5.1, -0.9)

1) (x,y)=(-3.625, -3.55)

2) (X,y)=(-4.225, -3.85)

3) (x,Y)

I

(-4.625, -3.75)

4) (X,y)=(-4.125, -3.95)

5) (X,y)=(-4.225, -4.35)

Exercise 2

by means of the tangent affine function at p.

Compute the volume of the domain limited by the plane 4x+2z-=

and the paraboloid z==9x?>+4y? and the semiplanes 8x-9y=0 and -6x+4y=0.

1) ©.295823
2) 1.35052
3) 0.767771
4) 0.190947
5) ©.511597

Exercise 3

Compute the maximum value of the
{7Cos[v] +5Cos[u] Sin[v] +4Sin[u] Sin[v], 2Cos[v] +2Sin[u] Sin[v], Cos[Vv]} .

1) The maximum Gauss curvature is

2) The
3) The
4) The

5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

Gauss curvature for X(u,v)=

I g
* %9, kkx*x
* x5, kkx*x
k k2o kkkx

**x@ .k *kx*x
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Exercise 4

Consider the vector field F(x,y,z)=
-y? 2 2 —2x%-y?
e’ -5xy+5xyz,3yz+Cos[x*-22%], e +9yz! and the surface
4+ x -3+y 6+2z

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

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) -37638.9 2) -14476.5 3) -9650.97 4) 3860.43

Exercise 5
[ 6% 52u
poes (X,t) _16§ (X,1t) O<x<, O<t
u(@,t)=u(r,t)=0 o<t
-X O=<x<1
u(x,0)= 6x-7 l<x<2 O<X=<rt
5x 10
-— +— +5 2<x=s7m
-2 -2
@%u(x,e):-z (x-3)x2 (x-m)?% @.sx=<7
L © True

Compute the position of the string at x=2
and the moment t=0.009 by means of a Fourier series of order 9.

1) U(2,0.009) = *+7.%%x+
2) U(2,0.009) = %x0.%%x+
3) U(2,0.009) = %%6.%%x%+
4) U(2,0.009) = xxb.xxxx

5) U(2,0.009) = x+9.xx*=
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number; 57

Exercise 1

Consider the domain D;=x?>-2xy+8y*=1 and the point g=(
-8, 3). Compute the diameter or largest distance between

they two, diam(D;,q), and the points of D; where it is attained.

1) The

2) The point of D;

3) The point of D;

4) The point of D;

5) The point of D;
Exercise 2

point of D; furthest from q is

Compute N{(yz)dxdydz for D=

{3y=x’2"<12y,72°<x’y*<97°, 2x*y’ < z* <6x"y’, x>0, y>0, z>0}

D

1) 1.63033
2) 1.33033
3) 0.730335
4) 2.03033

5) -0.669665

Exercise 3

furthest from
furthest from
furthest from

furthest from

Compute the maximum value of the

1) The maximum Gauss curvature is

2) The
3) The
4) The

5) The

maximum
maximum
maximum

maximum

Gauss

Gauss

Gauss

Gauss

curvature

curvature

curvature

curvature

is
is
is

is

q is

is

q
q is
q is

Gauss curvature for X(u,v)=
{Cos[u] (3+2Cos[v]) +2 (3+2Cos[Vv]) Sin[u] -Sin[v],
-Cos[u] (3+2Cos[v]) - (3+2Cos[v]) Sin[u] +Sin[v], 4 (3+2Cos[Vv]) Sin[u] +Sin[v]} .

x*%3

x%1

* %4

*%9

*%2

ok Kk k Kk

ok Kk k Kk

ok Kk k Kk

ok Kk k Kk

ok kk Kk

* kK.

* kK.

* kK.

* % %

* kK.

*Qxx )
*9xx )

*2%% )

VAT

*3%%x )
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Exercise 4

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

{e’yz’zz -4x, -3xy+92z-Sin[x*], &2y +4x} and the surface

S=

4+ X -8+y 9+2z

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

6 4 6

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 4342.99 2) 13028. 3) 7237.99 4) 4825.49
Exercise 5
[ o%u %u
e (X,t) _ZSQ (X,t) O<x<1, O<t
u(@,t)=u(l,t)=0, Lim_. u(x,t)=0 O0<t
90 x 0<x=<
u(x,0)= 1 O=<x=1
10-10x — <x=<1
10
L © True
7
Compute the value of the solution of this boundary problem at the point x= —
10
, t=0.005, by separation of variables by means of a Fourier series of order 12.
7
1) u( 5 0.005) = %8 xkxx
10
2) u( ,0.005) = wxxl.xwxx
10
3) u( ,0.005) = xx7.xkxx*
10
4) u( ,0.005) = xx3.xxx*
10
5) u( ,0.005) = xx2.xkxx*
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Exercise 1

Given the function
-F(x,y,z):9—6x+x2+4y—y2—zz defined over the domain D=
X2 yr 22

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

1) We have a minimum at {3, ?, @} and {3, 2, 8} 1is not a saddle point of f.

2) We have a minimum at {?, -3.65122, -0.3} and {3, 2, ©} is not a local maximum of f.
3) We have a minimum at {?, -3.35122, -0.4} and {3, 2, @} is not a local minimum of f.
4) We have a minimum at {?, -3.85122, 0.} and {3, 2, @} is not a local maximum of f.
5) We have a minimum at {?, -3.55122, -0.3} and {3, 2, ©} is not a saddle point of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
7x+4z=9 and the paraboloid z==8x*+8y?*.

1) 1.08038
2) 2.91641
3) ©.107038
4) 2.71195
5) ©.27659

Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)={2Cos[u] Sin[v] -3Sin[u] Sin[v],

-4 Cos[v] -4Cos[u] Sin[v] +12Sin[u] Sin[v], 4Cos[v] +6Cos[u] Sin[v] -12Sin[u] Sin[v]} .

1) The maximum Gauss curvature is *x1.xx%x
2) The maximum Gauss curvature is *x7.%x%x
3) The maximum Gauss curvature is x#2.x%xx*
4) The maximum Gauss curvature is x*3.#xx%x

5) The maximum Gauss curvature is x#8.x%xx*
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Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(9t+2)sin(2t) (7cos(11t) +9), (5t+8) sin(t) (7cos(11t) +9)}

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

1) 60000.9 2) 3750.9 3) 33750.9 4) 37500.9

Exercise 5
r 62 62
a—tj (X,1t) :166—;: (x,1t) P<x<1, o<t
u(e,t)=u(l,t)=0 o<t
~10 x 0<x=<
u(x,0)= 2x- 2 2ox< 2 O=x=<1
5 5 10
30x-30 - <x=<1
10
35 x Osxsg
2 5
3u(x,e): 10x+3 Z<x<2 @.<x=<1
at 5 5
B _Bx 3 _y1
2 2 s
L O True
4
Compute the position of the string at x= —
5
and the moment t=0.005 by means of a Fourier series of order 12.
4
1) u(— ,0.005) = **4.%%x*x
5
4
2) Uu(— ,0.005) = *%0.%x*x*x
5
4
3) u(— ,0.005) = *x3.x*kxx
5
4
4) u(— ,0.005) = *x*6.%%x*
5
4
5) U(— ,0.005) = *%2.%%%x
5
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Exercise 1

Given the function
-F(x,y,z):4—6x+x2+2y—y2—22+zz defined over the domain D=
X2 y? 72

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

1) We have a maximum at {-2.62191, ?, -3.19506} and {3, 1, 1} is not a local minimum of f.
2) We have a maximum at {-2.42191, ?, -2.49506} and {3, 1, 1} is not a local minimum of f.
3) We have a maximum at {?, 1, 1} and {3, 1, 1} 1is not a saddle point of f.

4) We have a maximum at {?, ©.535052, -2.79506} and {3, 1, 1} is not a local minimum of f.
5) We have a maximum at {?, ©.135052, -3.09506} and {3, 1, 1} is not a local minimum of f.

6) None of the other answers is correct

Exercise 2

Compute the volume of the domain limited by the plane
8x+6z=10 and the paraboloid z==8x>+8y>.

1) 0.376099

2) 0.229433

3) 0.582382

4) 2.5111

5) 1.93339

Exercise 3

Compute the maximum value of the Gauss
curvature for X(u,v)= {Cos[u] (2+Cos[v]) - (2+Cos[Vv]) Sin[u],
(2+Cos[v]) Sin[u], Cos[u] (2+Cos[Vv]) - (2+Cos[v]) Sin[u] +Sin[v]} .

1) The maximum Gauss curvature is *x6.%x%x
2) The maximum Gauss curvature is *x0@.xx%x
3) The maximum Gauss curvature is x#2.x%xx*
4) The maximum Gauss curvature is x*8.xxxx

5) The maximum Gauss curvature is x#4.x%xx*
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Exercise 4

Compute the area of the domain whose boundary is the curve

r:[@,n]----->R?
r(t)={(8t+6) sin(2t) (6cos(18t) +6), (5t+4) sin(t) (6 cos(18t) +6)}
Indication: it is necessary to represent

the curve to check whether it has intersection points.

1) 31453.6 2) 1656.39 3) 16555. 4) 14899.6
Exercise 5
[ 6%u 52u
poes (X,‘t):16§ (X,t) 0<x<3, o<t
u(e,t)=u(3,t)=0 <t

-5x O<x<1
u(x,0)—{7x12 1l<x<2 O<x=<3
6-2x 2=<x=<3

5x O=<x<1
;u(x,e)_{M—Qx l1<x<2 0.<xx<3
4x-12 2<x<3
L © True

Compute the position of the string at x=1
and the moment t=0.003 by means of a Fourier series of order 12.

1) Uu(1,0.003) = *+4.%%%+
2) U(1,0.003) = %+2.%%%+
3) U(1,0.003) = %%0.%%x+
4) u(1,0.003) = *%3.%%%x

5) u(1,0.003) = x*5.xx%=
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Exercise 1

Given the system

2v3e3vwx+w x-3wx?-uy-3uvy=-66

1-uwv+3vix+x®+3y+vwy-w’y=61

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

variables u, v, w arround the point p=(x,y,u,v,w)=(0,-2,5,

-2,-4).
v,w)=(4.9, -1.7,

(Xx,y)=(0.463, -2.8888)

(X,y)

1§

(0.363, -2.5888)

(X,y)=(0.063, -2.7888)

(Xx,y)=(0.363, -2.4888)

(x,y)=(-0.037, -2.2888)

Exercise 2

Compute if possible the approximate values of (x,y) for (u,

-4.2) by means of the tangent affine function at p.

Compute the volume of the domain limited by the plane 6x+4z-=
and the paraboloid z==6x?+y? and the semiplanes 9x+5y=>0 and 7x-4y=>0.

1) ©.304704

2) 1.28899

3) 0.219358

4) 0.230366

5) ©.127442

Exercise 3

Compute the maximum value of the Gauss curvature for X(u,v)= { <1+ 2v2) Cos[u],
v +2 (1+2v2) Cos[u] + (1+2v2) Sin[u], 2v - (1+2v2) Cos[u] - (1+2v2) sin[ul} .

1) The maximum Gauss curvature is *x3.xx%x

2) The maximum Gauss curvature is *x4.xx%x

3) The maximum Gauss curvature is *#0.x*xx*

4) The maximum Gauss curvature is x*7.xx%x

5) The maximum Gauss curvature is *#2.x%xx*
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Exercise 4

Consider the vector field F(x,y,z)=
{5 y +Cos[y* +22°], e2¥ % L4y, 8y-sin [2x*+2Yy?] } and the surface

-8 +X y -5+2

)2=1
9 2 4

Compute JF .
S

Indication: Use Gauss' Theorem if it is necessary.

1) 5306.77 2) 1206.37 3) 0.371579 4) -2049.83

Exercise 5
» (X, 1) =46*2: (X, 1) O<x<m, O<t
ot X
ou ou
% (0,t)=2 (n,t)-0 o<t

U(X,0)=-3 (x-2) (x-1) x> (x-n) @=<x=<7
0 True

Compute the temperature of the bar at the point x=1
and the moment t=0.003 by means of a Fourier series of order 8.

1) u(1,0.003) = xxx.%%5x%
2) U(1,0.003) = xxx.xxbx
3) U(1,0.003) = xxx.%%8x
4) u(1,0.003) = xx%.xx3+

5) U(1,0.003) = x*x%.%%2%



