Further Mathematics - Degree in Engineering - 2025/2026
5-Fourier-PDE-Handwritten-training for serial number: 1

Exercise 1
5%u 5%u
g;(th):9g;(XJt)

u(@,t)=u(l,t)=0
u(x,0)=-sin (5t x)
a%u(x,e) -_5sin (67 x)
0

Compute the position of

O<x<1, o<t

0<t
O=<x=<1

0. <xx<1

True

7
the string at x= —

10
7
1) u(— ,0.007) = xxx.bxxx*
10
7
2) u(— ,0.007) = xx*x.5%xxx*
10
7
3) U(— ,0.007) = **%.8x*x
10
7
4) u(— ,0.007) = **xx.0%xx
10
7
5) u(— ,0.007) = x**.lxxx
10
Exercise 2
%t’ (x,t):Q%: (x,t) ©@<x<1, o<t
du ou
g( (G,t):g( (1,t)=0 o<t
u(x,0)=x? O0=<x=<1
(<] True

and the moment t=0.007 .

1

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

10

and the moment t=0.002 by means of a Fourier series of order 1.

1

1) U(f,@.@@Z) = kx%x.
10
1

2) u(— ,0.002) = *xx*x
10
1

3) u(— ,0.002) = xxx*.
10
1

4) u(— ,0.002) = xxx
10
1

5) u(— ,0.002) = xxx*.

10

*e**

cxlxx

*x x

k5% %

*8x %
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Exercise 1
ou 5%u
% (x,1) =422 (x,1) 9<x<5, O<t
ou ou
% (0,t)=2 (5,1)-0 o<t
u(x,O):—Zcos(z—gx)—7cos<7rx) P<x=<5
0 True

Compute the temperature of the bar at the point x=2 and the moment t=0.008 .
1) U(2,0.008) = *+7.%%xx*
2) U(2,0.008) = x#3.%x%x
3) U(2,0.008) = **0.xx*%*
4) U(2,0.008) = #%2.%%%x

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

Exercise 2
o°u 8%u
e (X,1t) 745 (X,1t) 0<x<5, o<t
u(e,t)=u(5,t)=0, Lim¢_.,u(x,t)=0 @<t
Uu(x,0)=x? 0=<x=<5
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 1.

*x3 . xxxx

1) u(1,0.002)

* %5 xxxx

2) u(l,0.002)

3) U(1,0.002) = x*7.xx*%*

* %8 xxxx

4) u(1,0.002)

*k2.xxxx

5) u(1,0.002)
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Exercise 1
%t’ (X, t) :% (x,t) 0<x<4, o<t
u(e,t)=u(4,t)=0 o<t

u(x,@):9sin(5—zx)—95in(nx) 0<x<4
0 True
Compute the temperature of the bar at the point x=3 and the moment t=0.006 .
1) u(3,0.006) = **7.xx%%*
2) U(3,0.006) = %#5.%%%x
3) U(3,0.006) = *%0.xx*%*
4) U(3,0.006) = *%6.%x%x

5) U(3,0.006) = **8.xx*%*

Exercise 2
o°u %u
SE(X’t):gﬁ(X’t) O<x<4, o<t
u(e,t)=u(4,t)=0, Lim . u(x,t)=0 0=t
u(x,0)=x> 0<x<4
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 1.

* %6, xxxx

1) u(1l,0.005)
2) Uu(1,0.005) = *xx4.xxxx

*k2.xxxx

3) u(1,0.005)

4) u(1,0.005)

*%9 . xxxx

5) Uu(1,0.005) = xx7.xx*%*



a4

Further Mathematics - Degree in Engineering - 2025/2026
5-Fourier-PDE-Handwritten-training for serial number: 4

Exercise 1
5%u a%u
6 1) =927 (x,1) 9<x<5, O<t
u(e,t)=u(5,t)=-0 o<t
u(x,O):—7sin(2—§X @<x<5
e} . 37X
a—tu(x,e):—951n( ; ) 0.<x<5
0 True

Compute the position of the string at x=3 and the moment t=0.005 .
1) U(3,0.005) = %#2.%%%x*
2) U(3,0.005) = **B.x%xx
3) U(3,0.005) = **x6.xxxx*
4) U(3,0.005) = xxl.xxxx

5) u(3,0.005) = xx4.xx*%*

Exercise 2
M x,1) =920 (x,t)  @<x<5, O<t
ot [e)%

Mo, )= (5,t)-0 @<t
ox Ox

u(x,0)=x2 0<x<5
0 True

Compute the temperature of the bar at the point x=4
and the moment t=0.006 by means of a Fourier series of order 1.

1) U(4,0.006) = *3%.%kxx
2) U(4,0.006) = *lx.xkxx
3) U(4,0.006) = #8x.xxwx
4) U(4,0.006) = *6%.%x%%

5) U(4,0.006) = *2x.xx**
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Exercise 1
N x,t) =2 (x, 1) O<x<r, B<t
ot ox
u(e,t)=u(r,t)=0 o<t
u(x,0)=2sin(2x) -6sin(4x) O@=<x=<r
0 True

Compute the temperature of the bar at the point x=2 and the moment t=90.004 .
1) U(2,0.004) = *+8.x%xx*
2) U(2,0.004) = x+7.%%%*
3) U(2,0.004) = x+b.xkxx*
4) U(2,0.004) = #%2.%%%x

5) u(2,0.004) = *+9.xx*x

Exercise 2

ou 52u
- (X,t) =2 (X,t) O<x<m, o<t

u(e,t)=u(m,t)=0 o=t
u(x,0)=x> O<x<7r
0 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 1.

1) u(2,0.007) = *xx3.%xxx*
2) u(2,0.007)

* %8 xxxx

3) u(2,0.007)

* %5 xxxx

4) u(2,0.007) = *%x6.%%x*x

5) u(2,0.007)

*%9 . xxxx
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Exercise 1
Su 5%u
61 =2 0 (X, 1) 0<x<1, O<t
u(e,t)=u(l,t)=0 0<t
u(x,0)=-5sin(2sx) -5sin(77x) @=<x=<1
0 True
7
Compute the temperature of the bar at the point x= — and the moment t=0.001 .
10
7
1) u(— ,0.001) = **9.x*x*x
10
7
2) Uu(— ,0.001) = xxL.xxxx*
10
7
3) U(— ,0.001) = **7.x*x%*
10
7
4) u(— ,0.001) = **5.%%xx
10
7
5) U(— ,0.001) = **3.x*x*x
10
Exercise 2
ou 5%u
ST =22 (1) @<x<l, o<t
u(e,t)=u(l,t)=0 o=t
u(x,0)=x O<x<1
0 True
9
Compute the temperature of the bar at the point x= —
10
and the moment t=0.01 by means of a Fourier series of order 2.
9
1) u(— ,0.01) = *%xx.7%%x
10

9
2) u(— ,0.01)
10

***.3***

9
3) u(— ,0.01)
10

*xkk BOxxx

9
4) u(— ,0.01)
10

***.5***

9
5) u(— ,0.01)
10

* k k .4***
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Exercise 1
(1+5t+2t2)% (X,t)=25(5 + 4 t)Z—i‘z’ (x,t) B<x<m, @<t
u(e,t)=u(r,t)=0 0<t
u(x,0)=2sin(4x) +sin(5x) O=<x<7r
0 True

Compute the value of the solution of this boundary problem at the point x=
1, t=0.009, by separation of variables.

1) u(1,0.009) = x**.*x*xxxx*x*4

2) U(1,0.009) = xx*.kx*xxx*3
3) U(1,0.009) = sk*.kxxrkr*2
4) u(1,0.009) = *xx.xx***%%8

5) U(1,0.009) = x**.*xxxxx*%5

Exercise 2

5%u 52u
pves (x,t)725§ (X,t) O<x<m, o<t

u(e,t)=u(r,t)=0 <t

u(x,0)=-9sin(x) O=<x=7
El

;cu(x,e):x 0. <Xx=s7
0 True

Compute the position of the string at x=2
and the moment t=0.005 by means of a Fourier series of order 1.

1) U(2,0.005) = %%6.%%x+
2) U(2,0.005) = %%2.%%x+
3) U(2,0.005) = *%0.%xx+
4) U(2,0.005) = *xd.xxxx

5) Uu(2,0.005) = x*8.xx*=*
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Exercise 1
(-1 + 2 x) 1+2t+t2)%:(x,t):(2 ) t)%‘i(x,t) B<x<m, O<t
u(x,0)=e3 (¥x _3 ¥ O<x=n
0 True

Compute the value of the solution for this boundary proble at the points x=
1, t=0.005, by means of the technique of separation of variables.

1) u(1,0.005)

I
*
*
N

CKhokkox

I
*
*
(%]

2) u(l,0.005) Ckk kK
3) U(1,0.005) = x+4.xx*=

4) u(1,0.005)

I
*
*
(]

o Khokkox

5) u(1,0.005)

I
*
*
=

o Khokkox

Exercise 2

5%u 52u
et (X,‘t)_ZSQ (X,t) O<x<m, o<t

u(e,t)=u(r,t)=0 o<t
u(x,0)=-5sin(2x) O<x=<r
?’tu(x,e):x Q. <X=s7

0 True

Compute the position of the string at x=1
and the moment t=0.004 by means of a Fourier series of order 1.

1) U(1,0.004) = *x9.%xxx
2) U(1,0.004) = *#3.%%%%
3) U(1,0.004) = #x7.%%%%
4) U(1,0.004) = sxl.xxxx

5) u(1,0.004) = x+x0.xx*x
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Exercise 1
°u 5%u
e (X,t):16§ (X,t) O<x<r, o<t
u(e,t)=u(m,t)=0, Lim ..u(x,t)=0 0=t
u(x,0)=7sin(2x) - 5sin(x) 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.

1) U(2,0.002) = *%0.%xx+
2) U(2,0.002) = xxl.xxx+
3) U(2,0.002) = *%3.%%x+
4) Uu(2,0.002) = *%9.xx%x

5) u(2,0.002) = xx4.xx*%*

Exercise 2

ou (x,t):lsa—zj (X,t) O<x<m, o<t
ot ox

ou ou

g( (e,t)—g( (F,t)—@ 0<t

u(x,0)=x? O<x=<m
(] True

Compute the temperature of the bar at the point x=2
and the moment t=0.009 by means of a Fourier series of order 1.

1) u(2,0.009) = *xx6.%xxxx*

wxloxxxx

2) u(2,0.009)

3) U(2,0.009) = *x7.xx*%*

wxkdxxxx

4) u(2,0.009)

* %9 xxxx

5) u(2,0.009)
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Exercise 1
°u 5%u
e (X,t):16§ (X,t) O<x<r, o<t
u(@,t)=u(m,t)=0, Lim_ ., u(x,t)=0 @<t
u(x,0)=-9sin(3x) -2sin(7x) O=<x=<7
0 True

Compute the value of the solution of this boundary problem at the point x=
2, t=0.001, by separation of variables.

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

2) Uu(2,0.001) = xxx.6xxx
3) U(2,0.001) = x%*.7x%%*
4) Uu(2,0.001) = *%xx.2%%x%

5) U(2,0.001) = x%%.0x%%*

Exercise 2
o°u 5%u
e (X,1t) 716§ (X,t) O<x<, O<t
u(e,t)=u(r,t)=0, Lim¢_. u(x,t)=0 0<t
u(x,0)=x O<X=<r
0 True

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

1) U(2,0.001) = #%0.%%x*
2) U(2,0.001) = ##3.%%%%
3) U(2,0.001) = ##5.%%%%
4) U(2,0.001) = %%8.xxxx

5) U(2,0.001) = x+x2.xx**
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Exercise 1
(1+3t+2%) 2 (x,£)=25(3 + 4 t>?: (X,t) @<x<4, O<t
X
u(e,t)=u(4,t)-0 o<t
. 37X . TTX
u(x,O):851n(T)—451n(7) OD=<x=<4
0 True

Compute the value of the solution of this boundary problem at the point x=
1, t=0.006, by separation of variables.

1) u(1,0.006) = *%*.9x%=*

2) u(1,0.006) = xxx.8xxx*

3) U(1,0.006) = *%*.6x%%*
4) u(1,0.006) = *%x%x.0%x*x

5) u(1,0.006) = x**.Llxxx

Exercise 2
o%u 5%u
e (X,t)725§ (X,t) ©O<x<4, o<t
u(e,t)=u(4,t)-0 o<t
u(x,O):Zsin(LZX) 0<x<4
a—@tu(x,e):xZ 0.<x<4
0 True

Compute the position of the string at x=2
and the moment t=0.003 by means of a Fourier series of order 1.

1) U(2,0.003) = *x9.xxx+
2) U(2,0.003) = %%8.%kx
3) U(2,0.003) = xxd.kxx+
4) U(2,0.003) = x%6.xx%%

5) u(2,0.003) = **7.%xx%x%
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Exercise 1
T %, 1) =92 (x,t)  B<x<r, O<t
ot X’
u(e,t)=u(r,t)=0 =<t
u(x,0)=sin(x) O=<x=<71

a—iu(x,e):—Ssin(Gx) 0. =sx=7
0 True
Compute the position of the string at x=1 and the moment t=0.01 .
1) U(1,0.01) = #xx.7%%%
2) U(1,0.01) = xx%.8xxx
3) U(1,0.01) = #%%.6%%%
4) U(1,0.01) = sx*.dxxx

5) Uu(1,0.01) = *%%x.3%%x

Exercise 2
M x,1) =920 (x,t)  @<x<r, B<t
ot [e)%

Mo, )= (r,t)=0 @<t

ox Ox

u(x,0)=x O=<Xx=7
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 2.

1) U(2,0.005) = *%8.%xx+
2) U(2,0.005) = %x5.%xx+
3) U(2,0.005) = *%9.%xx+
4) U(2,0.005) = *xl.xxxx

5) U(2,0.005) = x%2.xx%%*
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Exercise 1
2 x,1) :% (%,t) O<x<r, O<t
u(e,t)=u(r,t)=0 0=t
u(x,0)=9sin(8x) -sin(7x) @=<x=<r
0 True

Compute the temperature of the bar at the point x=1 and the moment t=0.01 .

1) U(l,@.@l) = xx8.kkkk
2) U(1,0.01) = *+4.xx*x
3) U(1,0.01) = **x9.x**x
4) U(l,@.@l) = xxl.kkrx
5) u(1,0.01) = **5.%x%%x
Exercise 2
ou 5%u
- (X, 1) =2 (X,t) O<x<m, o<t
u(@,t)=u(r,t)=0 B8=<t
u(x,0)=x O=<Xx=<T
%] 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 2.

1) U(2,0.001) = ##2.%%%*
2) U(2,0.001) = #%0.%%%x
3) U(2,0.001) = #x6.%%%%
4) U(2,0.001) = %x7.xxx%

5) Uu(2,0.001) = x+1.xx*=
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Exercise 1

o%u
3

5%u
- (X,t):16§ (X,t) O<x<4, O<t
u(e,t)=u(4,t)=0, Lim¢_.u(x,t)=0 0<t
(x,0

u(x, ):4sin(5—2’()—251n(3—72”() 0<x<4
%) True

Compute the value of the solution of this boundary problem at the point x=
2, t=0.004, by separation of variables.

1) U(2,0.004) = *x4.%xx+
2) U(2,0.004) = %x8.xxx+
3) U(2,0.004) = %%3.%%x+
4) U(2,0.004) = *%0.xxxx

5) U(2,0.004) = x%x6.xx%%*

Exercise 2
Au o%u
= (x,t)=16=— (x,t) 0<x<4, O<t
ot ox

Mg, )= (4,t)-0 B=<t
ox [0)'4

u(x,0)=x O<x<4
0 True

Compute the temperature of the bar at the point x=2
and the moment t=0.004 by means of a Fourier series of order 2.

1) U(2,0.004) = xxb.xxxx
2) U(2,0.004) = xx8.x%%x
3) U(2,0.004) = sxl.xwxx
4) U(2,0.004) = %%3.xxx%

5) U(2,0.004) = x+2.xx**
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Exercise 1
6%u o%u
e (X,t):9§ (X,t) O<x<iT, O<t
u(e,t)=u(r,t)=0 <t
u(x,0)=-9sin (6 x) O=<x=<7
a—iu(x,e):—8sin(4x) 0. <Xx=<r
0 True

Compute the position of the string at x=1 and the moment t=0.005 .
1) U(1,0.005) = %#2.%%%*
2) U(1,0.005) = %%9.x+x*
3) U(1,0.005) = %#3.%%%x*
4) Uu(1,0.005) = #*xl.xx%x

5) u(1,0.005) = xx7.xx%%*

Exercise 2
M x,1) =920 (x,t)  @<x<r, B<t
ot [e)%

Mo, t) =2 (r,t)=0 0=t

ox ox

u(x,0)=x O=<Xx=7
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 2.

1) U(2,0.001) = *x4.%xx+
2) U(2,0.001) = %x2.%%%+
3) U(2,0.001) = *%8.%xx+
4) U(2,0.001) = *%9.x%%x

5) U(2,0.001) = xx6.xx%%*
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Exercise 1
ou 5%u
(1) =423 (X,1) 9<x<2, O<t
ou Au
= (e,t) =2 (2,1)=0 o<t
57X 77X
u(x,O):7cos(T) +3cos(T) O=<x<2
0 True

9
Compute the temperature of the bar at the point x= — and the moment t=90.001 .

5
9
1) u(— ,0.001) = **3.%%x%x
5
9
2) u(— ,0.001) = **9.xx*x%*
5
9
3) U(— ,0.001) = **l.x%x*x
5
9
4) u(— ,0.001) = *xx7.%xxxx
5
9
5) Uu(— ,0.001) = *+4.%%*x
5
Exercise 2
ou 6%u
= (X,t):4§ (x,t) ©<x<2, o<t
u(@,t)=u(2,t)=0 o<t
u(x,0)=x O<x<2
(<] True
3

Compute the temperature of the bar at the point x= —
2

and the moment t=0.008 by means of a Fourier series of order 2.

3
1) u(— ,0.008) = **8.%*x*x

N

2) u( ,0.008) = xx2.%kxxx
,0.008) = *xx6.%kxxx

,0.008) = xx4.xxxx

,0.008) = xxl.xxxx

Nlw MNIw NTw N w
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Exercise 1
°u 5%u
e (X,t):16§ (X,t) O<x<r, o<t
u(e,t)=u(m,t)=0, Lim ..u(x,t)=0 0=t
u(x,0)=7sin(3x) +3sin(8x) O=<x=<71
0 True

Compute the value of the solution of this boundary problem at the point x=
1, t=0.01, by separation of variables.

1) u(1,0.01) = *%9.%%x*x

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

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

4) u(1,0.01) = *xxb.*xxxx

5) Uu(1,0.01) = **7.%%*x%

Exercise 2

o*u 6%u
e (X,1t) 716§ (X,t) O<x<, O<t
u(o,t)=u(m,t)=0, Lim¢_  u(x,t)=0 @<t
u(x,0)=x O<X<rr
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 2.

1) U(1,0.006) = *%%.9%xx
2) U(1,0.006) = *x%.3xxx
3) U(1,0.006) = skx.lexx
4) U(1,0.006) = *++.6%%%

5) Uu(1,0.006) = x**.8x*x
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Exercise 1
(1+9t+t2)% (X,t)=25(9 + 2 t)i—i‘z’ (x,t) @<x<m, @<t
u(e,t)=u(r,t)=0 o<t
u(x,0)=-5sin(6x) - 7sin(7 x) O<x<7r
0 True

Compute the value of the solution of this boundary problem at the point x=

1, t=0.002, by separation of variables.

1) u(1,0.002) =
2) u(1,0.002) =
3) u(1,0.002) =
4) u(1,0.002) =

5) u(l,0.002) =

Exercise 2

o
ot?
u(o,t)=u(r,t)=0
u(x,0)=2sin(2x)
:j;cu(x,e):x2

(%]

* Kk *x

kK k.

kK k.

* Kk kx

* kK k.

-******l

******7

******3

-******8

******2

U, t)=25%Y (x,t) @<x<r, B<t
ox?

0<t
O<X<7T

0. <Xx=s7

True

Compute the position of the string at x=1

and the moment t=0.

1) u(1,0.01) =
2) u(1,0.01) =
3) u(1,0.01) =
4) u(1,0.01) =

5) u(1,0.01) =

**2-

**3-

**0-

**5-

**7-

01 by means of a Fourier series of order 1.

* Kk kK
* Kk kK
* Kk kK
* Kk kK

* Kk kK
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Exercise 1
X (x,t) :46*2: (x,t) O<x<m, @<t
ot ox
u ou
o, (@) =2 (n,t)=0 o=t

u(x,0)=3cos(4x) -9cos(5x) O=x=r
0 True

Compute the temperature of the bar at the point x=1 and the moment t=0.002 .
1) u(1,0.002) = *%0.xx*%*
2) U(1,0.002) = %#5.%%%x
3) U(1,0.002) = **3.xx%%*
4) U(1,0.002) = *%8.kxxx

5) u(1,0.002) = x+4.xx*%*

Exercise 2
o°u 8%u
e (X,1t) 745 (X,1t) O<x<, O<t
u(e,t)=u(r,t)=0, Lim¢_. u(x,t)=0 0<t
Uu(x,0)=x? @=<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 1.

1) u(1,0.002) = *xx2.%xxxx*
2) Uu(1,0.002) = *x9.%xxxx

* %0, xxxx

3) u(1,0.002)

4) u(1,0.002)

*x3 . xxxx

5) u(1,0.002) = xx4.xx*%*
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Exercise 1

5%u
ot?
u(@,t)=u(m,t)=8 o=t

u(x,0)=-5sin(5x) ©@=<x=<

2
(x,t):9% (x,t) O@<x<m, O<t
X

el .
a—tu(x,e)_sm(x) Q. <x<7r
0 True

Compute the position of the string at x=2 and the moment t=0.008 .
1) u(2,0.008) = **4.xxxx*
2) U(2,0.008) = *x6.x%*x
3) U(2,0.008) = **3.xxxx*
4) U(2,0.008) = *x2.%xxx

5) Uu(2,0.008) = **9.xx*%*

Exercise 2
M x,1) =920 (x,t)  @<x<r, B<t
ot [e)%

Mo, t) =2 (r,t)=0 0=t
ox Ox

u(x,0)=x2 O<x=<r
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 1.

1) U(1,0.006) = *%7.%%%x
2) U(1,0.006) = %%2.%%%x%
3) U(1,0.006) = *%8.kxxx
4) U(1,0.006) = xxl.xxxx

5) Uu(1,0.006) = *x6.xx*%*



