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Date of test
Time allowed

1 hour

Instructions to candidates:

Use Matlab to solve the following questions
Copy and paste your work into a word file, which should include your name in the header
Print out your word file to allow you to include your hand written solutions

Answer all questions

Solve the following differential equations and obtain plots in each case:
Note: For plot, take t axis from 0.1 to 5
In each case write out, by hand, the mathematical equivalent of the printout solution.

a) Sty' =2t + 4y, y(1) =2
bl 3y — 6ty =t? y(2) =3 _
c) 2y" =2y =7y =0, y(3) =4y'(2) =3 225 .

(60 Marks)

Determine the Laplace Transforms of the following:
In each case write out, after simplifying your answer, by hand, the mathematical equivalent
of the printout solution.

a) f(x) = =2x%cos*(3x) (x> 0)

b} Flx) = 3x%sin?(2x) (x> 0)
o,
(30 Marks)
Determine the Fourier Transform of the following:
flx)=3¢ "
and write out, by hand, the mathematical equivalent of the printout solution. %ﬁ

(10 Marks)






Sean jones

1a)
>> dsolve['5*t*Dy=2*t+4%y",'

ans =

2%t

-

>> fplot{'2*t',[0.1,5]) /

y(1)=2') >
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1b)
5> dsuh.re{'3*dv-ﬁ*tﬁﬁij:tnz‘,'y{zjza'} "‘?;,
\‘-.__ L

ans =

(dy*log(t))/2 - (dy*log(2))/2 - th2/12 +10/3 X

== simplify{ans)
dans =

(dy*log(t/2))/2 - t72/12 + 10/3
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Sean jones

2a)

>> x=sym('x') /

X =

X

>> f=-2*xA2*cos(3*x)A2 /
f=

-2*x"2*cos(3*x)"2

e

== laplace(f) e

ans =

(6%s5)/(s"2 +36)72 - (8*s73)/(s"2 + 36)43 - 2/573

»> simplify{ans) L//f

dfs =

-(4%(s"6 + 1944%572 + 23328))/(s73%(s72 + 36)A3) '/

~6%044 62+23328)} / >

2b) SIS s
>> f=3*xA3*s5in(2*x) ){

f=

2|Page



Sean jones

A*n3*gin(2¥x)

>> laplace(f) /)/‘
ans =

(288*5"3)/(5"2 + 4)°4 - (144%5)/(s"2 + 4)°3 |
== simplify{ans) %
ans=

(180%s%(s72 - a))/(s2 + 48 |

144 S(5*-4)
Fra)
3)
=> f=3%exp(-2*x"2) /
f=

I*exp(-2*x12)

=» fourier(f)

ans = (ﬁ
(3*27(1/2)*pi*(1/2)*exp(-w"2/8))/2 /

(3 (ZF rc2)e "
72 V
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This is an open book test, worth 10% of the module mark and addresses Mao
Outcome?.

ended Learning

Date of test

Time allowed 1 hour

|

Instructions to candidates:
e Use Matlab to solve the following guestions
» Copy and paste your work into a word file, which should include your name in the header
»  Print out your word file to allow you to include your hand written solutions

= Answer all guestions

1. Solve the following differential equations and obtain plots in each case:
Note: For plot, take t axis from 0.1 to 5
In each case write out, by hand, the mathematical equivalent of the printout solution.

a) Sty =2t + 4y, y(1) =2
b) Iy —6ty=1t% y(2)=3
c) 2y —2y' =7y =0, v(3)=4,¥'(2) =3 [é‘a'l
(60 Marks)
2. Determine the Laplace Transforms of the following:

In each case write out, after simplifying your answer, by hand, the mathematical equivalent
of the printout solution.

a) f(x) = -2x%*cos?(3x) (x> 0)
h) f(x) =3x%in?(2x) (x> 0)

0.

(30 Marks)
3. Determine the Fourier Transform of the following:
Sx)=3¢7"
and write out, by hand, the mathematical equivalent of the printout solution. (é‘

(10 Marks)






Matlab test — Phillip Rowe

la)

>> dsolve('SFtFDy=2"t+d4%y" "y[1)=2") /

ans =

2%

Hand written answer = ,2_ (: /

fplot('2*t,[0.1,5])
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Matlab test — Phillip Rowe

1b)

5> dsulve(c:-ﬂ;'*tw=3*v-ﬁ*t?'1 'v(2)=3") \
el

ans =

2*ty - exp(3/2)*exp(-3/t)*(2*ty - 3) y

>> simplify{ans})

ans =

'y -expBR2)’ 3R -3 . e

Hand written answer = &jj - & e X 263 "3

> fplot{'2%ty - expl{3/2)*exp(-3/t)*(2*ty - 3)°,[0.1,5]) 3






hMatlab test = Phillip Rowe

1ic)

>> dsolve('2#D2y-2*Dy-7*y=0",'y(3)=4,Dy(2)=3)

L%,

ans =

(2*exp(t*(15(1/2)/2 + 1/2))*(3%exp(3/2 - (3¥154(1/2))/2) - 2*exp(1 - 15M(1/2)) + 2#157(1/2)*exp(1 -
15M(1/20))/(exp(15°(1/2) + 1)*exp(3/2 - (3*154(1/2))/2) - exp(1 - 15~(1/2))*exp((3*15~(1/2))/2 +
3/2) + 15M(1/2)*exp(15~(1/2) + 1)*exp(3/2 - (3*15A(1/2))/2) + 15°(1/2)*exp(1 -

154(1/2))*exp((3* 154(1/2))/2 + 3/2)) + (2*exp(-t*(1551/2)/2 - 1/2))*(2*exp(15°(1/2) + 1) -
I*exp((3*154(1/2))/2 + 3/2) + 2157(1/2) *exp(154(1/2) + 1)))/(exp(155(1/2) + 1)*exp(3/2 -
(3*154(1/2))/2) - exp(1 - 154(1/2)) *exp((3¥157(1/2))/2 + 3/2) + 154(1/2)*exp(15M(1/2) + 1)*exp(3/2
- (3*154(1/2))/2) + 157(1/2)*exp(1 - 154(1/2))*exp((3*15~(1/2))/2 + 3/2))

== simplify(ans)

u/..

dans =

(2*exp(-t*(15°(1/2)/2 - 1/2))*(2*exp(15M(1/2) + 1) - 3%exp((3*15°(1/2))/2 + 3/2) +
2%15M1/2)*exp(15M(1/2) + 1)))/(exp(5/2 - 154(1/2)/2) - exp(157{1/2)/2 + 5/2) + 15°(1/2)*exp(5/2 -
15A(1/2)/2) + 15M(1/2)*exp(157(1/2)/2 + 5/2)) + (2*exp(t*(15°(1/2)/2 + 1/2))*(3*exp(3/2 -
(3*154(1/2))/2) - 2%exp(1 - 15M1/2])) + 2*15M(1/2)*exp(1 - 1581/2))))/(exp(S/2 - 157(1/2)/2) -
exp(154(1/2)/2 + 5/2) + 15°1/2)*exp(5/2 - 15A(1/2)/2) + 154(1/2)*exp(157(1/2)/2 + 5/2))

>> fplot('(2*exp(-t*(15M(1/2)/2 - 1/2))*(2*exp(15M1/2) + 1) - 3*exp((3*15~(1/2))/2 + 3/2) +
2%154(1/2)*exp(157(1/2) + 1)))/(exp(5/2 - 154(1/2)/2) - exp(154(1/2)/2 + 5/2) + 15~(1/2)*exp(5/2 -
154(1/2)/2) + 15M(1/2)*exp(157(1/2)/2 + 5/2)) + (2*exp(t*(154(1/2)/2 + 1/2))*(3*exp(3/2 -
(3*15A(1/2))/2) - 2*expl(1 - 154(1/2)) + 2*15A(1/2)*exp(1 - 155(1/2))))/(exp(5/2 - 157(1/2)/2) -
exp(154(1/2)/2 + 5/2) + 15°(1/2)*exp(5/2 - 155(1/2)/2) + 15~(1/2)*exp(157(1/2)/2 + 5/2))',[0.1,5])

qf,






Matlab test — Phillip Rowe
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Matlab test = Phillip Rowe

2a)

> x=sym('x’) L/-

X
== f=-2¥y 2% cog(3*x)02 /

-2*xh2*cos(3%x)M2

>> laplace(f) L/

ans =

(6¥*s)/(s"2 + 36)"2 - (8*s"3)/(s"2 + 36)*3 - 2/s"3

=> simplify{ans) \/

ans =

~(4%(s76 + 1044% 572 + 23328))/(s73%(s"2 + 36)"3) \/

¢ b 2
Hand written answer = -..% — ({. (5 .]i. }QQ%S -+ 23323)
57 (s™+3¢)

%






Matlab test — Phillip Rowe

2b)

== x=sym('x')

»> f=3*x"3¥s5in(2*¥x)"2 l/

3*¥xA3*sin(2*x)M2
>> laplace(f) /
ans =

(F2¥s72)/(s"2 + 16)73 - Gf(s12 + 16}"2 - [72%*s74)/(s"2 + 16)04 + 9fshd
== simplify(ans) /

ans =

(288%(5*5A6 + 40*sh4 + 512*512 + 2048))/(sh4*(s72 + 16)74) ‘/
¢
Hand written answer = 2 3§ ( 55‘:5 .f..(_,r.as —- g,liz jl -+ }_5}&.3) /
LW &
S (s+1e) L

15






Matlab test — Phillip Rowe

3)
== clear all

== x=sym('x')

X

> f=3%exp(-2%x"2) /

I*exp(-2*x"2)

== fourier(f) \/

ans = []ﬁ
[3F2M1/2)*pin(1/2) *exp(-wh2/B))/2 : ‘(:)( 7
Hand written answer = % q% Z—; f’?/ \/E I @ _;,LB/ ) ]
— 7
=
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This is an open book test, worth 10% of the module mark and addresses Module Intended Learning
Outcomed.

Date of test

Time allowed 1 hour

Instructions to candidates:
¢ Use Matlab to solve the following questions
» Copy and paste your work into a word file, which should include your name in the header
=  Print out your word file to allow you to include your hand written solutions

Answer all questions

1. Solve the following differential equations and obtain plots in each case:
Note: For plot, take t axis from 0.1 to 5
In each case write out, by hand, the mathematical equivalent of the printout solution.

a) Sty' =2t +4y, y(1) =2

b) 3y’ — 6ty =t%, y(2)=3

c) 2y" =2y’ =7y =0, y3) =4y (2) =3 L1
(60 Marks)

2. Determine the Laplace Transforms of the following:
In each case write out, after simplifying your answer, by hand, the mathematical equivalent
of the printout solution.

a) f(x) = -2x%cos?(3x) (x=0)
b) flx) = 3x%s5in?(2x) (x> 0)

20.

(30 Marks)

3. Determine the Fourier Transform of the following:

1)=3¢
and write out, by hand, the mathematical equivalent of the printout solution. O

(10 Marks)






Chris Milner

la
>> dsolve('5*t*Dy=2*t+4*y'",'y(1)=2")

v

dns =
2%t 4 oo

== fplot{'2*t",]0.1,5])

>

10 T T 3 ;

9 L
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[y |



Chris Milner

b : |
55 dsulv@Dy=3*v-5*t*v'i’vf2}=3'l
ans =

(192 *exp(3/2)*exp(-3/t))/t*6 X

>> fplot('(192%exp(3/2)*exp(-3/t))/t16',[0.1,5])
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Chris Milner

r
- i
>> dsolve('2*D2y-2*Dy-7*y=0","y(3)=4,Dy(2)=3") /L/{’
ans =

(2*exp(t*(157(1/2)/2 + 1/2))*(3%exp(3/2 - (3%154(1/2))/2) - 2*exp(1 - 154(1/2)) + 2%154(1/2)*exp(1 -
158(1/2))))/(exp(1571/2) + 1)*exp(3/2 - (3%15(1/2))/2) - exp(1 - 15~(1/2))*exp((3*15(1/2))/2 +
3/2) + 154(1/2)*exp(15~(1/2) + 1)*exp(3/2 - (3%15~(1/2))/2) + 157(1/2)*exp(1 -
158(1/2))*exp((3*15A(1/2))/2 + 3/2)) + (2*exp(-t*(157(1/2)/2 - 1/2))*(2*exp(157(1/2) + 1) -
3*exp((3*154(1/2))/2 + 3/2) + 2¥15"(1/2)*exp(157(1/2) + 1)))/(exp(157(1/2) + 1)*exp(3/2 -
(3*15A(1/2))/2) - exp(1 - 157(1/2))*exp((3*154(1/2))/2 + 3/2) + 157(1/2)*exp(154(1/2) + 1)*exp(3/2
- (3*15A(1/2))/2) + 15~(1/2)*exp(1 - 157(1/2))*exp((3*15~(1/2))/2 + 3/2))

=> simplify(ans) I,\'

dans =

(2*exp(-t*(154(1/2)/2 - 1/2))*(2*exp(15°(1/2) + 1) - 3*exp((3¥157(1/2))/2 + 3/2) +
2#15A(1/2)*exp(157(1/2) + 1)))/(exp(5/2 - 154(1/2)/2) - exp(157(1/2)/2 + 5/2) + 15M(1/2)*exp(5/2 -
154(1/2)/2) + 158{1/2)*exp(154(1/2)/2 + 5/2)) + (2*exp(t*(154(1/2)/2 + 1/2))*(3%exp(3/2 -
(3*¥154(1/2))/2) - 2*exp(1 - 15~(1/2)) + 2*157(1/2)*exp(1 - 15M(1/2))))/(exp(5/2 - 15~(1/2)/2) -
exp(15°(1/2)/2 + 5/2) + 15(1/2)*exp(5/2 - 154(1/2)/2) + 15~(1/2)*exp({15~(1/2)/2 + 5/2})

>> fplot('(2*exp(-t*(15~(1/2)/2 - 1/2))*(2*exp(15~(1/2) + 1) - 3*exp((3*154(1/2))/2 + 3/2) +
2*15A(1/2)*exp(15(1/2) + 1)))/(exp(5/2 - 15%(1/2)/2) - exp(157(1/2)/2 + 5/2) + 1541/2)*exp(5/2 -
157(1/2)/2) + 157(1/2)*exp(154(1/2)/2 + 5/2)) + (2*exp(t*(15~(1/2)/2 + 1/2))*(3*exp(3/2 -
(3*151(1/2))/2) - 2*exp(1 - 15(1/2)) + 2*154(1/2)*exp(1 - 15(1/2))))/(exp(5/2 - 15(1/2)/2) -
exp(15M(1/2)/2 + 5/2) + 154(1/2)*exp(5/2 - 157(1/2)/2) + 15M{1/2)*exp(15"(1/2)/2 + 5,-"2:|}|',[‘(jf]]

500 | I.l

e ——

mﬁ- ||'_
-8 /
300 [ e
200 1 /




Chris Milner

23 L/ %%z
== f=-2%x"2*cos(3*x)n2

f=

-2¥x"2*cos(3*x)"2

== laplace(f) (/

dans =

(6*s)/(s"2 +36)"2 - (8*s73)/(s"2 + 36)73 - 2/573

- simpliﬁr{ans}/

ans =

-(4*(s"6 + 1944%572 + 23328))/(sA3*(s12 + 36)73)

—(4—(S§+I‘744—Sl+233;m l/ |‘§1

[ $¥x(5%:3¢))

h .
>> f = 3*xA3*sin(2%x)42 |/

f=

3¥xAI*sin(2%x)A2

>> laplace(f) /

ans =
(72*5"2)/(s"2 + 16)"3 - 9/(s"2 + 16)72 - (72%*s0) /(572 + 16)"4 + 9/5Mq /
>> simplify(ans) / I

ans =

(288%(5%s"6 + 40*s4 + 512*%572 + 2048))/(s*4%(s12 + 16)"4)

L198[55£+4Os+#5l232+204—8’2. T
(ST(s2+16))




Chris Milner

3
== f=3%exp(-2%"x"2)

f=

3*exp(-2*x"2) ,f’
>> fourier(f) /

ans = /

(3*27(1/2)*pi*(1/2)*exp(-w"2/8))/2

P
(axvz TS/
( -t
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This is an open book test, worth 10% of the module mark and addresses Module Intended Learning
Qutcome?2.

Date of test
Time allowed

1 hour

Instructions to candidates:

Use Matlab to solve the following questions

Copy and paste your work into a word file, which should include your name in the header
Print out your word file to allow you to include your hand written solutions

Answer all questions

Solve the following differential equations and obtain plots in each case:
Note: For plot, take t axis from 0.1 to 5
In each case write out, by hand, the mathematical equivalent of the printout solution.

a) Sty' =2t+ 4y, y(1) =2
h) 3y’ —6ty =t y(2)=3
c) 2y" =2y =7y =0, v(3)=4,v(2)=3
(60 Marks)

Determine the Laplace Transforms of the following:
In each case write out, after simplifying your answer, by hand, the mathematical equivalent
of the printout solution.

a) flx) = —2x%cos?(3x) (x> 0)
b) f{x)=3x"sin“(2x) (x =D}

o,

(30 Marks)

Determine the Fourier Transform of the following:

flx)=3e "
and write out, by hand, the mathematical equivalent of the printout solution. g

(10 Marks)






Trystan Daniels

a)
>> dsolve('5*t¥Dy=2*t+4*y','y(1)=2") L/

ans =

z*t = ?{: /
>> fplot('2*t',[0.1,5]) /

1'3 RO PR T A, T T T ) I T T L

b)

»> dsolve('3*Dy-6¥t*y=t"2','y(2)=3") /

dahns =

exp(t*2)*(({10%exp(-4))/3 + (pir(1/2)*erfi(2i)*1i)/12) - exp(t 2)*((pi~(1/2)*erfi(t*1i)*1i)/12 + (t*exp(-

tr2))/6) >

=



Trystan Daniels

>> simplify{ans)
ans =

(10%exp(t"2 - 4))/3 - t/6 + (pi™(1/2)*exp(tr2) *erf(t))/12 - (pir{(1/2)*erf(2)*exp(t~2))/12

c)

>> dsolve('2*D2y-2*Dy-7*y=0'"y(3) = 4','Dy(2)=3") |
L_'_ -~
ans =

(2%exp(t*(15~(1/2)/2 + 1/2))*(3*exp(3/2 - (3*154(1/2))/2) - 2%exp(1-15"(1/2)) + 2*15(1/2)*exp(1 -
15M1/2)))) (exp(15M(1/2) + 1)*exp(3/2 - (3*154(1/2))/2) - exp(1 - 154(1/2))*exp((3*157(1/2))/2 +
3/2) +15M1/2)*exp(154(1/2) + 1)*exp(3/2 - (3*154(1/2))/2) + 15°(1/2)*exp(1 -
154(1/2))*exp((3*154(1/2))/2 + 3/2)) + (2*exp(-t*(157(1/2)/2 - 1/2))*(2*exp| 15M1/2) + 1) -
3%exp((3%154(1/2))/2 + 3/2) + 2*157(1/2)*exp(157(1/2) + 1)))/(exp(15~(1/2) + 1)*exp(3/2 -
(3*15%(1/2))/2) - exp(1 - 15°(1/2))*exp((3*154(1/2))/2 + 3/2) + 157(1/2)*exp(154(1/2) + 1)*exp(3/2
- (3*15%(1/2))/2) + 15M(1/2)*exp(1 - 154(1/2))*exp((3*154(1/2))/2 + 3/2))
20

[

»> simplify(ans)
ans =

(2%exp(-t*(157(1/2)/2 - 1/2))*(2*exp(154(1/2) + 1) - 3*expl(3*157(1/2))/2 + 3/2) +
2715M1/2)*exp(15%(1/2) + 1)))/(exp(5/2 - 1541/2)/2) - exp(157(1/2)/2 + 5/2) + 154({1/2)*exp(5/2 -
157(1/2)/2) + 15M1/2)*exp(15"(1/2)/2 + 5/2)) + (2%exp(t*(157(1/2)/2 + 1/2))*(3*exp(3/2 -
(3%¥15(1/2))/2) - 2%exp(1 - 154(1/2)) + 2*154(1/2)*exp(1 - 154( 1/2))))/(exp{5/2 - 15~1/2)/2) -
exp(157(1/2)/2 + 5/2) + 154(1/2)*exp(5/2 - 15~(1/2)/2) + 154(1/2)*exp(15"(1/2)/2 + 5/2))

2

a) ) -

>> x=sym('x’)



Trystan Daniels

X

»> f=-2*x"2*cos(3*x)"2 / Z

_z*xﬂz*cosia*x}ﬂz

>> laplace(f) 1/ 2/ Sxyﬁ} M

ans =

(6%s)/(s"2 + 36)72 - (8*s73)/(s"2 + 36)"3 - 2/5"3 (S +36¢ |

b) '
>> f=3%x"3*sin(2*x)"2 /

IEN3*sin(2*x)"2

>> laplace(f) / %\‘ﬁdﬂl&g\g

ans =

v -

(72%s"2)/(s"2 + 16)*3 - 9/(s"2 + 16)A2 - (72%sM4)/(s"2 + 16)"4 + 9/s4




Trystan Daniels

3
== clear all

> K= slﬁ'rm{'}(']

>> f=3%exp(-2*x"2)

3*exp(-2*x"2)
=> fourier(f)
ans =

(3*2%(1/2)*pir(1/2)*exp(-w"2/8))/2

o

7
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This is an open book test, worth 10% of the module mark and addresses Module Intended Learning
Outcome?.

Date of test
Time allowed

1 hour

Instructions to candidates:
¢ Use Matlab to solve the following questions
* Copy and paste your work into a word file, which should include your name in the header
¢  Print out your word file to allow you to include your hand written solutions
e Answer all questions

1. Solve the following differential equations and obtain plots in each case:

Note: Far plat, take t axis from 0.1to 5
In each case write out, by hand, the mathematical equivalent of the printout solution.

a) Sty' =2t + 4y, y(1)=2

h) 3y —6ty =t*, y(2) =3
o 29"-2y'-7y=0, Y@ =4y'(2)=3 56 .
(60 Marks)
2. Determine the Laplace Transforms of the following:

In each case write out, after simplifying vour answer, by hand, the mathematical equivalent
of the printout solution.

a) flx) = —2x%cos*(3x) (x>0
bl f(x) = 3x3sin?(2x) (x > 0)

o .

(30 Marks)

3. Determine the Fourier Transform of the following:

flx)=3¢7

and write out, by hand, the mathematical equivalent of the printout solution.

'Y

(10 Marks)






Daniel Ince

Question 1, a.
sxdsolve('5**Dy=2*t+4%y",'y(1)=2") /

dans =

%t - 24, /
>> fplot(2°t,(0.1,5]) /

EiFigure‘l
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Daniel Ince

Qil, b.
>> dsolve('th2=3*Dy-6*t*y",'y(2)=3")

ans =

exp(t"2)*((10%exp(-4))/2 + (pi*(1/2)*erfi(2i)*1i)/12) - exp(tA2)*((pi(1/2) JTerfi(t*1i)*1i)/12 + (t*exp(-
t12))/6)

== simplify{ans)

ans =

(10*exp(t"2 - 4))/3 - tf6+[pl“{lfl]*exp{tﬁzj*erft]}lflJ_' (pir(1/2)*erf(2)*exp(t”2))/12

- (laﬁj) ~b+ é,xi(%) (*”“ )“"‘ete')
.‘.‘-:»3

>> fplot{’exp(t"2)*((10*exp(-4)}/3 + (pi(1/2)*erfi(2i)*1i)/12) - exp(tA2)*((pir(1/2)* erfi(t*1i)*1i)/12 +
(t*exp(-t"2))/6)",[0.1,5])
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ans

Daniel Ince

Ql, c.
>> dsolve('2*D2y-2*Dy-7*y=0",'y(3)=4,Dy(2)=3")

L’Tr

ans =

(2*exp(t*(154(1/2)/2 + 1/2))*(3*exp(3/2 - (3*154(1/2))/2) - 2*exp(1 - 157(1/2)) + 2*15"(1/2)*exp(1 -
15M(1/2))))/(exp(15°(1/2) + 1)*exp(3/2 - (3*152(1/2))/2) - exp(1 - 154(1/2))*exp((3*15(1/2))/2 +
3/2) + 15M1/2)*exp(157(1/2) + 1)*exp(3/2 - (3*154(1/2))/2) + 15™(1/2)*exp(1 -
15M1/2))*exp((3*157(1/2))/2 + 3/2)) + (2*exp(-t*{154(1/2)/2 - 1/2))*(2¥exp(154(1/2) + 1) -
3*exp((3*157(1/2))/2 + 3/2) + 2*15"(1/2)*exp(154(1/2) + 1))}/ (exp(157(1/2) + 1)¥exp(3/2 -
(3*154(1/2))/2) - exp(1 - 154(1/2))*exp((3%154(1/2))/2 + 3/2) + 157(1/2)*exp(15"(1/2) + 1)*exp(3/2
- (3*154(1/2))/2) + 154(1/2) *exp(1 - 15(1/2))*exp((3*154(1/2))/2 + 3/2))

== simplify{ans) L%

dans =

(2*exp(-t*(154(1/2)/2 - 1/2))*(2%exp(15~(1/2) + 1) - 3*exp((3*15M(1/2))/2 + 3/2) +
2¥154(1/2)*exp(15°(1/2) + 1)})/{exp(5/2 - 152(1/2)/2) - exp(154(1/2)/2 + 5/2) + 15(1/2)*exp(5/2 -
154(1/2)/2) + 152(1/2)*exp(154(1/2)/2 + 5/2)) + (2¥exp(t*(15~(1/2)/2 + 1/2))*(3*exp(3/2 -
(3*15M1/2))/2) - 2*exp(1 - 154(1/2)) + 2*154(1/2)*exp(1 - 15*(1/2))))/(exp(5/2 - 15M1/2)/2}) -
exp(158(1/2)/2 + 5/2) + 15~(1/2)*exp(5/2 - 154(1/2)/2) + 157(1/2)*exp(15"(1/2)/2 + 5/2))

s> fplot('(2*exp(t*{15°(1/2)/2 + 1/2))*(3*exp(3/2 - (3*157(1/2))/2) - 2*exp(1 - 15"(1/2)) +
2*¥154(1/2)*exp(1 - 157(1/2))))/(exp(15(1/2) + 1)*exp(3/2 - (3¥15"(1/2))/2) - exp(1 - L’P
15A(1/2)) *exp((3*15M(1/2))/2 + 3/2) + 15M(1/2)*exp(155(1/2) + 1)*exp(3/2 - (3*154(1/2))/2) +
154(1/2)*exp(1 - 15M(1/2))*exp((3*154(1/2))/2 + 3/2)) + (2*exp(-t*(15"(1/2)/2 -
1/2))*(2%exp(15A(1/2) + 1) - 3*exp((3*157(1/2))/2 + 3/2) + 2*15M(1/2) *exp(154(1/2) +
1)))/{exp(152{1/2) + 1)*exp(3/2 - (3*157(1/2))/2) - exp(1 - 15~(1/2))*exp((3*15"(1/2))/2 + 3/2) +
15A(1/2)*exp(157(1/2) + 1)*exp(3/2 - (3*15M(1/2))/2) + 154(1/2)*exp(1 -

e Y
x Lé_ L 2 “,
Q_‘Q_f s 2@ = 3@ + * €
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Daniel Ince

Question 2, a.

=» clear all I/
=> x=sym('x’)

> f=-2*xM2%(cos(3%x)"2) l/

f= — 23:’:1}: 5052( 3::6_}

-2¥yA2*cos(3*N)N2

=> laplace(f) /

ans =

(6*s)/(s"2 + 36)72 - (8%s"3)/(s"2 + 36)73 - 2/s"3 .
o P

//"‘




Daniel Ince

Q2, b.

>> f=3*xA3*s5in(2*x)"2 /

f=

3*xA3*5in(2%x)12

>> laplace(f) /

ans =

i

(72*s72)/(s"2 + 16)"3 - 9/(s"2 + 16)A2 - (72*s24)/(s72 + 16)74 + 9/574

"
L) 4 ") 4 - 4
() G0 Ty TS




Daniel Ince

Question 3.

== clear all

> ¥=sym('x') /

> f=3%exp(-2%x"2)

IFexp(-2¥x"2)

>> fourier(f) ‘/

ans =
(38%24(1/2)* pin(1/2)*exp(-wh2/8))/2 / L“’ !

S
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Trinity Saint David

HNC Electrical and Electronic Engineering ;
PSDE5008 Further Engineering Mathematics (ft_, N\

Level 5, Year 2 %‘ : )
) e
? 4 /

Class Test 3 (2017-18) / L/

This is an open book test, worth 10% of the module mark and addresses Module Intended Learning
Outcome?2.

Date of test

Time allowed 1 hour

Instructions to candidates:
®» Use Matlab to solve the following questions
s Copy and paste your work into a word file, which should include your name in the header
»  Print out your word file to allow you to include your hand written solutions

»  Answer all questions

L. Solve the following differential equations and obtain plots in each case:
Note: For plot, take t axis from 0.1 to 5
In each case write out, by hand, the mathematical equivalent of the printout solution.

a) Sty’ = 2t + 4y, 'v(1) = 2
b) 3y’ — Gty =t4, 'y(2) =3
- i r I I -'f s
) 2y"-2-7y=0, y@)=4y()=3 ¥ v <
(60 Marks)

2 Determine the Laplace Transforms of the following:
In each case write out, after simplifying your answer, by hand, the mathematical equivalent
of the printout solution.

a) f(x) = —2x%cos?(3x) " (x = 0)
b) F(x) = 3x3sn*2x) (x>0) .~

25 .

(30 Marks)

3. Determine the Fourier Transform of the following:

flx)=3e2

and write out, by hand, the mathematical equivalent of the printout solution.

€

(10 Marks)






Aled Edgell

1. Differential equations
al
>> dsolve('S*t*Dy=2%t+4*
ans = 2%t

>> fplot('2*t',[0.1,5])

Matlab exam

v, y(1)=2) / i

bt
3
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Aled Edgell

Matlab exam

b)
>> dsolve('3*Dy-6*t*y=tA2",'y(2)=3") Lf—‘}r-

ans = exp(t"2)*((10%exp(-4))/3 + (pir(1/2)*erfi(2i)*1i)/12) -
exp(t 2)*((pit(1/2)*erfilt*1i)*1i)/12 + (t*exp(-t~2))/6) F_/l

== simplify(ans)

ans = (10%exp(t"2 - 4))/3-t/6 + (pi*(1/2)*exp(t™2)*erf(t))/12 - (pit(1/2)*erf(2)*exp(tr2))/12

>> fplot(*(10%exp(t"2 - 4))/3 - t/6 + (pin(1/2)*exp(tr2)*erf(t))/12 - L}
(pi*(1/2)*erf(2)*exp(tr2))/12',[0.1,5]) 1

- Figure 1
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Aled Edgell Matlab exam

c)

>> dsolve('2*D2y-2*Dy-7*y=0",'y(3)=4",'Dy(2)=3") i

|
ans = (2%exp(t*(154(1/2)/2 + 1/2))*(3*exp(3/2 - (3*15°(1/2))/2) - 2%exp(1 - 15°(1/2)) +
2%15A(1/2) exp(1 - 15M1/2))))/(exp(157(1/2) + 1)*exp(3/2 - (3*154(1/2))/2) - exp(1 -
154(1/2))*exp((3*15°(1/2))/2 + 3/2) + 157(1/2)*exp(15M(1/2) + 1)*exp(3/2 - (3*157(1/2))/2)
+1581/2)*exp(1 - 15°(1/2))*exp((3%154(1/2))/2 + 3/2)) + (2% exp(-t*(15"(1/2)/2 -
1/2))*(2%exp(154(1/2) + 1) - 3*exp((3*15/(1/2))/2 + 3/2) + 2*154(1/2)*exp(154(1/2) +
1)))/{exp(15~(1/2) + 1)*exp(3/2 - (3*15%(1/2))/2) - exp(1 - 15*(1/2))*exp((3*15"(1/2))/2 +
3/2) + 15M(1/2)*exp(157{1/2) + 1)*exp(3/2 - (3*15*(1/2))/2} + 15*(1/2)*exp(1 -
154(1/2))*exp((3¥157(1/2))/2 + 3/2))

== simplify{ans) L”TL

ans = (2%exp(-t*(15M1/2)/2 - 1/2))*(2*exp(157(1/2) + 1) - 3*exp((3¥157(1/2))/2 + 3/2) +
2*%15A(1/2)*exp(15™(1/2) + 1)))/(exp(5/2 - 154(1/2)/2) - exp(15~(1/2)/2 + 5/2) +
154(1/2)*exp(5/2 - 15°(1/2)/2) + 1581/2)*exp(154(1/2)/2 + 5/2)) + (2*exp(t*(15"(1/2)/2 +
1/2))*(3%exp(3/2 - (3*154(1/2))/2) - 2*exp(1 - 157(1/2)) + 2*15M1/2)*exp(1 -
157(1/2))))/(exp(5/2 - 157(1/2)/2) - exp(15~(1/2)/2 + 5/2) + 154(1/2)*exp(5/2 - 15(1/2)/2) +
15M1/2)*exp(15™(1/2)/2 + 5/2))

=> fplot('(2*exp(-t*(154(1/2)/2 - 1/2))*(2*exp(154(1/2) + 1) - I*exp((3*157{1/2))/2 + 3/2) +
2#15M(1/2)*exp(15°(1/2) + 1)))/(exp(5/2 - 15~(1/2)/2) - exp(15~(1/2)/2 + 5/2) +
158(1/2)*exp(5/2 - 157(1/2)/2) + 158{1/2)*exp(15™(1/2)/2 + 5/2)) + (2*exp(t*(154(1/2)/2 + L
1/2))*(3%exp(3/2 - (3*154(1/2))/2) - 2*exp(1 - 15(1/2)) + 2*15A(1/2)*exp(1 -
15A(1/2)1))/exp(5/2 - 15M(1/2)/2) - exp(157(1/2)/2 + 5/2) + 154(1/2)*exp(5/2 - 157(1/2)/2) +
15A(1/2)*exp(15~(1/2)/2 + 5/2))',[0.1,5])
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Aled Edgell Matlab exam

2. Laplace Transforms
a)

>3 x=sym{'x'} /

X=X
»> f=-2Fx"2*cos(3*x)n2 '/

f=-2*x"2%cos(3*x)"2

== laplace(f) 1/ 5 M
\

ans = (6*s)/(s"2 + 36)"2 - (8%s73)/(572 + 36)"3 - 2/5"3 [/ F

3
Flectne~cd) ol E%i?ﬁv;ﬁhf - £ = éS - 55 2
(im0 (e S

8

b)

> x=sym('x’)

X=X

f=3*xr3*sin(2%*x)"2

>> laplace(f) ./

ans = (72*522)/(s*2 + 16)73 - 9/(s*2 + 16)*2 - (72%s"4)/(s"2 + 16)"4 + 9/s"4 /
== simplifylans)

ans = (288*(5*s76 + 40*sM4 + 512%572 + 2048))/(s"4*(s"2 + 16)*4) /
@ - 2
285 (55 ruos +502S" + 2o0¢3)

ot emapical €guivalent = £ =
st ea)t

5.

% t/
%0 )/



Aled Edgell Matlab exam

3. Fourier Transforms
a)
== f=3%exp(-2%x72)
f=3%exp(-2*x2)

=> fourier(f) / / (p

ans = {3*2’*{1;”2}*piﬁ{ifzj*exp{-wﬂzfs}}fz 93'
L i e
Fuateg i me

Metherctic o Cquivalent = [ =




