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Paper 1 of 8 — GET 311 Engineering Mathematics III
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 III (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

2h 5 _t

oie : __T 08 fd

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-¢? af sy 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.
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Paper 3 of 8 — GET 311 ENGINEERING MATHEMATICS III
2024I2025
Level 300 • First Semester • PastQuestion

SECTICN A

QUESTION 1 [17.5 MARKS]

. . “—_ n
Find the Fourier series of the function, F(x) = x? on-n~ x<TT ee Oh )

QUESTION 2 [17.5 MARKS} ~ J

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
. t oT =
(1-¢ a 3 ae + 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



GET 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

8

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
: on-™@<x<Tt 24 Ao 2 See
ie
: =a ~-¢s a
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 l
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 lK Ie
: Ur) See
2h == 02 fd
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
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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) =

n YY

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
ae dt i

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 III PQ
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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Paper 6 of 8 — GET 311 engineering mathematics III 2025
Level 300 • First Semester • PastQuestion

This source paper is a scanned document; its pages are reproduced below.
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Paper 7 of 8 — GET 311 ENGINEERING MATHEMATICS III 2025
Level 300 • First Semester • PastQuestion

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


