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Paper 1 of 8 — GET 311 Engineering Mathematics lii

Level 300 ¢ First Semester ¢ PastQuestion

hy |
i § | FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
| “ ee COLLEGE OF ENGINEERING AND TECHNOLOGY

Bib Eat, IRST SEMESTER EXAMINATION - 2024/2025 ACADEMIC SESSION

COURSE CODE AND TITLE: GET 311 - ENGINEERING MATHEMATICS 111 (3 UNITS)
INSTRUCTION: ANSWER FOUR (4) QUESTIONS WITH AT LEAST ONE (1) FROM EACH
SECTION

TIME ALLOTTED: 3 HOURS
SECTION A

QUESTION 1 [17.5 MARKS]
Find the Fourier series of the function, f(x) = x?
QUESTION 2 [17.5 MARKS]

Find the Taylor series for
a) f(x)=V1+x centered around zero

b) f(x)= VI+x centered around zero
ON-T<xX< Tr
SECTICN B

QUESTION 3 [17.5 MARKS] Using the LaPlace transform method
a). Solve the equation <2 — 2y = 4 given that at t=0, y=1.

resistor of

b). an inductor of 2 henrys, a f 16 ohms and a capacitor of 02 farads are

connecied in series with an e,m,f, of E volts. At to= O the charge on the capacitor and
current in the circuit are zero. Find the charge and current at any time t > O if E = 300
2h5 t

oie: TO08fd

16 onms

QUESTION 4 [17.5 MARKS]

a). Define the z-transform of a Sequence x(n), and find it's transform given that x(n) =
a"u(n).

b). A pipetine system experiences a sudden

governing equation for pressure

b are constants, and tne in
pressure drop due to a Valve closure. The
“" : dp _

p(t) in the pipeline is given by ae + @P = b where aand
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itial pressure before closure is 1 unit. Determine p(t).

“ee
SECTION C

QUESTION 5 [17.5 MARKS]

An optimization project ina data center had necessitated the modelling oy cooling rate

of battery banks, resulting in the following Legendre equation, which relates the surface

temperature (T, in degrees Celsius) of a battery to its duration of exposure (t, in
seconds) to forced cooling media. Obtain ihe recurrence relation and find two linearly
lutions of the modelling Legendre equation. Consequently, determine any

independent so

ure could assume after 5
two approximate values the battery's surface temperat

seconds of its exposure to the cooling media.
1-¢?afsy 9T =0

1-0) Gee at -

QUESTION 6 [17.5 MARKS]

For the modelling equation relating the

the well (y) shown below, verify the app

model. If applicable, find two linearly independent solutions o
about the origin.
depth of an oil well (x) with crude quantity in

licability of the Frobenius method to solve the

# the modelling equation
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Paper 2 of 8 — GET 311 General Mathematics 111

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

by Renance 4
renance.app * Download Renance on Google Play



GET 311 | FUPRE

Renanced

1P ML - 220 va 4G

Vo 4G [
o i ual |‘|"L .Il'.

1

ﬁ ::: VERSITY OF PETROLEUM RESOURCES. EFFURUN
= = FIRST ARTMENT OF MECHANICAL ENGINEERING i
COURSE con SEMESTER EXAMINATION 2019/2020 ACADEMIC SESSION

INSTR E AND TITLE: 6ET 311 - ENGINEERING MATHEMATICS IIX
UCTION: ANSWER ANY FOUR (4) QUESTIONS
TIME ALLOTED: 3 HouRs

QUESTION 1

solve the folluwing d fferential eguation using Laploce Tronstorm oppreddh

- O p
given that t=0, X e
QUESTION 2
(a) Determine tha Laplace Transform of 60 + Zcosh e
(b) Find the inverse rransform of -
QUESTION 3
Determine the Fourier seres for the function shown in fig. @3, for one cycle between
x m il ¥
|
| S B L
Fig Ob A [ a1
QUESTION 4

siven thar {y = X2 4+ '], write the power series for the equation up to the 4™ term

QUESTION S
Using the Leibnitz-Maclaurin method, determine the series solurion for the equation

QUESTION 6

ton 3 " e .
Usx the methad of Frobenius fo obtain series solution of the equation

=AY OF PETR
bEﬁAn'rp,mT OF ME

I3t Senye

COURSE cope AND

/ TIME ALLOTED:

CHANICAL ENGINEERING

Ster Examinatian 2019/2000 Secxsion

" “'!TLE MEE 317 - FIRE SAPETY ENGTNEERING

4 Houmsy II\ISYEUCI'I.CN ANSWER ANY FOUR QUESTIONS

QLEUM RESCUUCES EFFURUN ﬂ
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Paper 3 of 8 — GET 311 ENGINEERING MATHEMATICS IlI
202412025

Level 300 ¢ First Semester ¢ PastQuestion

SECTICN A
QUESTION 1 [17.5 MARKS]

“_

Find the Fourier series of the function, F(x) = x? on-n~ x<TT ee Oh )
QUESTION 2 [17.5 MARKS} ~ ]

Find the Taylor series for
a) f(x)=JT x centered around zero

b) f(x) = Via> centered around zero

Capacitor of .02 farads are
O the charge on the Capacitor and
urrent agany time t > Oif E= 300

16 onms

y
UESTION 4 [17.5 MARKS]

a). Define the z-transform of ase

quence x(n), and find it's transform given that x(n) =

a"u(n).

b). A pipetine system experiences a sudden pressure dro
governing equation for pressure p(t) in the

b are constants, and the ir,

pipeline is given by me + ap = b where aand

itial pressure before closure is 1 unit. Determine p(t).
SECTION €
QUESTION 5 [17.5 MARKS]

An optimization project in a data center had necessitated the modelling oF cooling rate
of battery banks, resulting in the followi ig Legendre equation, which relates the surface
temperature (T, in degrees Celsius) of a battery to its duration of exposure (t, in
seconds) to forced cooling media. Obtain the recurrence relation and find two linearly
independent solutions of the modelling Legendre equation. Consequently, determine any
two approximate values the battery's surface temperature could assume after 95

seconds of its exposure to the cooling media.

d?7 dT
.toT =
(1-¢a3ae+0
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QUESTION 6 [17.5 MARKS] . |

For the modelling equation relating the depth of an oil we!l (x) with crude quantity in

the well (y) shown below, verify the applicability of the Frobenius method to solve the

model. If applicalsle, find two linearly independent solutions of the modelling equatio..
about the origin.

xy"+2y'+y=0

by Renance 7
renance.app * Download Renance on Google Play



GET 311 | FUPRE

Renanced

Paper 4 of 8 — GET 311 Engineering Mathematics 2024/2025

Level 300 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
COLLEGE OF ENGINEERING AND TECHNOLOGY
[RST SEMESTER EXAMINATION - 2024/2025 ACADEMIC SESSION

SECTION
TIME ALLOTTED: 3 HOURS

SECTION A
QUESTION 1 (17.5 MARKS]

Find the Fourier series of the function, F(x) = x2

2 uf

ron-"@<x<Tt 24 Ao 2 See
ie

:=a~-¢sa

QUESTION 2 [17.5 marks] t wa Pt itl :

Find the Taylor series for ¥ biwoe val en yng n

a) F(x)= VI+4x centered around zero 4) = a

ipre) L? Y-2. (pont |

b) f(x)= VI¥x centered around zero yolrece (he) zy z | (

SECTICN B aE G bed =(408-= 1 AKANE oF

QUESTION 3 [17.5 MARKS] Usin

g the LaPlace transform method ce ies

a). Solve the equation = —2y=

4 given that at +=0, y=1,a & (Fy) x a

b). an inductor of 2 henrys, a resistor of 16 ohms and a capacitor of .02 farads are
connected in series with an emf, of E volts. At to= O the charge on the capacitor and
current in the circuit are zero. Find the charge and current at any time t > 0 if

4

= 300

(volts) here IK le
: Ur) See

2h ==021fd

L AANA

16 otras

UESTION 4 [17.5 MARKS]
a). Define the z-transform of ase
a’'u(n).

b). A pipeline system experiences a sudden pressure drop ae a Valve closure. The

by Renance
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governing equation for pressure p(t) in the pipeline is given by - + ap = b where a and
b are cxmstants, and the initial pressure before closure is 1 unit. Determine p(t).
quence x(n), and find it's transform given that x(n) =

nyy

arerers

SECTION C

QUESTION 5 [17.5 MARKS]

An optimization project ina data center had necessitated the modelling of cooling rate
of battery banks, resulting in the following Legendre equation, which relates the surface
temperature (T, in degrees Celsius) of a battery to its duration of exposure (t, in
seconds) to forced cooling media. Obtain the recurrence relation and find two linearly
independent solutions of the modelling Legendre equation. Consequently, determine any
two approximate values the battery's surface temperature could as

seconds of its exposure to the cooling media.

aT

(1 -¢t? gt! gor =0

aedti

sume after 5

QUESTION 6 [17.5 MARKS]

For the modelling equation relating the depth of an oil well (x) with crude quantity in
the well (y) shown below, verify the applicability of the Frobenius method to solve the
model. If applicable, find two linearly independent solutions of the modelling equation

about the origin.

4xy"+2y'+y=0
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Paper 5 of 8 — GET 311 ENGINEERING MATHEMATICS IIl PQ

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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| FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
£ | COLLEGE OF ENGINEERING AND TECHNOLOGY
| X 8 25 IRST SEMESTER EXAMINATION - 2024/2025 ACADEMIC SESSION

COURSE CODE AND TITLE: GET 311 - ENGINEERING MATHEMA TICS IIT (3UNITS)
INSTRUCTION: ANSWER FOUR (4) QUESTIONS WITH AT LEAST ONE (1) FROM EACH
SECTION
TIME ALLOTTED: 3 HOURS
SECTICN A
UESTION1([17.5 MARKS]
Find the Fourier series of the function, f(x) = %% on-m<x«< T
QUESTION 2 [17.5 MARKS)
Find the Taylor series for
a) f(xX)=vi+x centered around zero
b) f(x)= ¥1+=% centered around zero
SECTICN g
UESTION 3 [17.5 MARKS] Using the LaPlace transform method P .
. _9). Solve the equation :—‘:— Zy = 4 given that at 1=0, y=1.

b). an inductor of 2 henrys, a resistor of 16 ohms and a capacitor of 02 farads are
connecizd in series with an emf, of E volts. At t,= 0 the charge on the capacitor and
current in the circuit are zero. Find the charge and current at any time t> 0 if E = 300

(volts).
) :
g o = :
PR e
2h 02¢d T
TR e B \
L AN » X % '
16 onms

QUESTION 4 [17.5 MARKS]

a). Define the z-transform of a sequence x(n), and find it's transform given that x(n) =

a"u(n).

b). A pipciine system experiences a sudden pressure drop due to a Valve closure. The
5 3 . . . d '

governing equation for pressure p(t) in the pipeline is given by d_f +ap = b where a and

b are cunstants, and the initial pressure before closure is 1 unit. Determine p(t).

S F o 1

{
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SECTION C
QUESTION 5 [17.5 MARKS]

An optimization project in a data center had necessitated the modelling of cooling rate
of battery banks, resulting in the following Legendre equation, which relates the surface
temperature (T, in degrees Celsius) of a battery to its duration of exposure (t, in
seconds) to forced cooling media. Obtain the recurrence relation and find two linearly
independernt solutions of the modelling Legendre equation. Consequently, determine any
two approximate values the battery's surface temperature could assume after 5

seconds of its exposure to the cooling media.
d*T  dT

1-t3)—— —3t— =
( g~ 3t tIT=0

QUESTION 6 [17.5 MARKS]

For the modelling equation relating the depth of an oil well (x) with crude quantity in
the well (y) shown below, verify the applicabiiity of the Frobenius meihod 1o solve the
model. If applicable, find two linearly independent solutions of the "nodehmg'aquof‘on

about the origin.

4xy"+2y +y=0
\
’%((}CA\ {

%Q\k(\

= S 90)
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Paper 6 of 8 — GET 311 engineering mathematics 11l 2025

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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| FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
| COLLEGE OF ENGINEERING AND TECHNOLOGY
[RST SEMESTER EXAMINATION - 2024/2025 ACADEMIC SESSION
COURSE CODE AND TITLE: GET 311 - ENGINEERING MATHEMATICS III (3 UNITS)
INSTRUCTION: ANSWER FOUR (4) QUESTIONS WITH AT LEAST ONE (1) FROM EACH
SECTION
TIME ALLOTTED: 3 HOURS

SECTICN A

QUESTION 1 [17.5 MARKS]

Find the Fourier series of the function, f(x) = % on-mex<m

QUESTION 2 [17.5 MARKS)]

Find the Taylor series for
@) f(x)=VI+x centered around zero
b) f(x)= ¥YT+x centered around zero

SECTICN p

QUESTION 3 [17.5 MARKS] Using the LaPlace transform method

a). Solvz the equation %’ — 2y = 4 given that at $=0, y=1.

b). an inductor of 2 henrys, a resistor of 15 ohms and a capacitor of .02 farads are
connecied in series with an em f, of € volts 4+ 7o = L ¥ne charge on the capacitor and
current in the circuit are zero. Find the charge and current at any time t > 0 i E= 300

(volts).
({£)

4 -L
T 02 14
‘v".—’l’.‘z‘ "r‘r -

16 oams
QUESTION 4 [17.5 MARKS]
a). Define the z-transform of q sequence x(n), and find it's transform given that x(n) =
a"u(n).
b). A pipeline system exzzriences a sudden pressyre drop due to a Valve closure. The
governing equation for pressure p(t) in the pipeline i given by % +ap = b where a and
b are cunsiants, and the initial pressure before ¢jognp i 1 unit. Determine p(t),

»
o
R0
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SECTION ¢ i
 QUESTION 5 [17.5 MARKS]

An optimization project in a data center had necessitated the modelling o ¢
of battery banks resulting in the following Legendre equation which relates the surface
temperature (T, in degrees £elsius) of a battery to its duration of exposure (t, in
Seconds) fo forced cooling media, Obtain the recurrence relation and find two linearly
independent solutions of the mozﬂing Legendre equation, Consequently, determirz any
two approximate values the battery's surface temperature could assume ofter 5
seconds of its exposure to the cooling media.
d27

1-—12 —3th+9r~
( t)dtz dt =0

ooling rate

QUESTIONG [17.5 MARKS)
For the modelling equation relating the depth of an oil well (x) with crude quantity in
the well (y) shown below, verify the applicatility of the Frobenius method to solve the

model. If appiicable, find two linearly independent solutions of the modelling equation
about the origin.

4xy" + 2y +y=0
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Paper 7 of 8 — GET 311 ENGINEERING MATHEMATICS Ill 2025

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

) FEDERAL UNIVERSITY OF PETROLEUM RESOURCE s, EFF R
| OS5 | COLLEGE OF ENGINEERING AND TECHNOLOGY
?(ﬁse CODESE;:LESTEQ EXAMINATION - 2024/2025 ACABEMTC SESSION
oo D TITLE: GET 311 - ENGINEERING MATHEMATICS 111 (3
* ANSWER FOUR (4) QUESTIONS WITH AT LEAST ONE (4 gl
s (1) FROM EACH
TIME ALLOTTED: 3 HOURS

SECTICN A

QUESTION 1 (17.5 MARKS)
Find the Fourier series of the function, f(x) = x2 on -g < X<

QUESTION 2 [17.5 MARKS]

Find the Taylor series for
;) f(x) = \/3 1+x centered aroung Zero
) 0 =15z centered around zepo

SECTICN B

UESTION 3 [17.5 m
-2 MARKS] Using th
a). Solve the equation 52 -2y :_-g; gie oPlece fransform method

b). i
). an inductor of 2 henrys, q resistor of

Connected in serj i
current ir the c:;iii:J;?:;an >, of € vols AT 702 0 the charge on th
s ' ci
iy ero. Find the charge and current at any Time: C%qu
*UifE= 300

QUES_}EON 4175 MARKS]
a). Define the z
a"u(n),

b). A pipeli;
). A pipeline System exseriences a
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SECTION €

Q_____.._——
opTi ization plO. i e
JECT in a data center h c ita '
An Hm 1 ‘ A (]d necessitated the modelli f :
Y bGnkS, r‘eSuH‘mg in the fO”OWing Legelidf‘e equa?ion Wh?Ch Eggfo;if\mmg .
()' batter i e e surface
ation of exposure (f, in

temperatt :

SEC;’nds;jr?— (T, in degrees Celsius) of a battery fo its dur

o forced cooling media. Obtain the recurrence relation and find two linear!
inearly

inde] i i
T pendenf_ solutions of the modelling Legendre equation. Consequently, determine
wo approximate values the battery's surface temperaiure could a'ssurrﬂ afTe: n;
A =
seconds of its exposure +o the cooling media.
arr . dr
i -z — g =
1-t75p B 0
h crude quan'rify in
ethod t0 solve the
delling equation

an oil well (X) wit

f the Frobenius m
f the mo

MARKS]
ting the depth of

lity 0
ndent solutions ©

UESTIONS® [17.5

For the modelling equation rela

the well (¥) shown below. verify the applicabi
find two linearly indepe

model. If app!icable,

about the origin.
4xy" +2y' tY 7 0
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Paper 8 of 8 — GET 311

Level 300 ¢ First Semester « Handout

GET 311 Assignment (due for submission by 3 pm on Tuesday, 05/10/2021)

Use the Frobenius method to find two linearly independent solutions of the following

equation about the origin.
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