: FEDE AL UM IVERSITY OF TECHNOLOGY OWERRL
SCHOOL O CNGINEERING AND ENGINEERING TECIHNOLOGY
RAIN SEMESTER EXAMINATION 201 S(Z()l(i SESSION  TIME: 3.00IIRS

. ENGINEERING l\*L’—\'l‘l;lEl\'lA'l‘lCS IL. ENG 308 : ‘

Instruction: Answer only FOUR questions.

| ‘l\ (ermine N e S G { |
L ) Determine the eigenvalues and eigenvectors for the equation
2 0 1
Vo=V
LN = N Where 4 = |—1 4 -1
.k cquasions LETSHUCIENS ‘
_ or therset ol equations below, use cramer’s rule to solve for the value of X

Xi+3Xa 42Xy =3
2N = X2 = 3Ny =-8
SN 2K+ X4 =9 ’
a. Caleulate the second moment of mass of a hollow shaft whose inner radius is 0.85dn

. VR I Y o ~ = 3 : 3

outer radius is 0.125m and density is § x 10 tonne/em®.
b A metal door whose dimensions are ¢.5dm by 650mm has a mass ol 0.008Stonne an
15 hinged alonp one 650mm side. Determine the radius ol gyration, g, about th

650mm side using the parallel axis theorem.

il List any three numerical methods of solving ordfyay “dillerential equalions an
mention one real world application ol any one of ghem. tSmarks)
. . L,

b Consider the integral J = [0 X7 cos vdy

()
Using any numenical method ol your choic@sevaluale the H\lt‘gl‘;\\ piven that n=10

(1TOMarks)

! Determine the error associated with feyr khosen method in part (i). (Hint: A fawl:
curate result may be oblained by using the series method expanding cosx to the fiftl

term)( I Omark

Convaert the order dwdqeplial equation to two frst order linear differentia

N F S5y + 6 = expt™t
Lo Order dillerential equation below using the same methot
5o = 10, ¥ (0) =0
\

Scanned by CamScanner



UNIVERSITY OF TECHNOLOGY. OWERRI

ERING AND ENGINEERING TECHNOLOGY
NATIONS: COURSE CODE: ENG 308: COURSE TITLE: ENGINEERING
MATHEMATICS 1I; CREDIT LOAD: 3 UNITS

ANSWER ALL QUESTIONS: TIME ALLOWED: THREE (3) HRS

X 1 12y =

1) S c the ¢ 2 2x v(0)=0_ v(1)=1for &= — by finite difference method.
4

2a e rmulas) any three numerical methods of evaluating definite integrals.

b)

|G
B SSERHICH { -Kutra. solve the initial value problem ! —y given lhal}'(O):; for x = 0-0(0-1)0-3-

essed to 6 places of decimal) and comment on the degree of accuracy of the results.
Hint: # /| J : £ x ]/ l/k‘/‘ htf ,+1/,+lk .
: - / v, o hy, ks ,,_>1 o 77__,\” > > |3
1 2
< ) ) (k, + 2k, + 2k, + k,)
6
e x>0 o L et isfi irichl ditions
3a) I € tegral representation of f(x) If this function satisfies the Dirichlet condl
0. x<0
C (x) is integrable and absolutely integrable over the intefwal —cc < x < oc, find the value of the resulting
teora hen | A< ) =10 and (i) =90,
b) The owing corners: (0. 0.2): (0. 1.2): (x. 0. 2) and (x. i. % bélong to a plane rectangular area function P(,\‘) where
z / is the time while 2 and v are constaptspeeds? Verify the flux transport theorem if F' =x 2 kand k is a
€ e z-dire n
4) A comy nakes three kinds of heat-exchapge®s. ATB and C.
Process Time in hours per heat-exchanger X
\ B } € \
- |
<
, ) 4 \
P cparatl I 4 ~ -
N “ T T ‘ ’)
Assel ) - ) ‘\ L
[ S 4 3 \l
» 7 e ‘\
i e [ =t
ey S 3() o) \
Profit in Naira (N) per unit E) s’ 4 |
or have SO men available Preparation. 40 men for Assembly and 60 men for Finishing, an all staff work a
remain competitive. at least 300 heat-exchangers in all must be produced each week.
(a) the number of each type needed each week in order to maximize the profit.
O 24y =ulr). Obtain a state space model for the system
(e the state transihion matrix A«
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; FEDERAL UNIVERSITY OF ICAL, ENGINEERLD
EPARTMENT OF CIHEM EXAMINATIO | SESSION

o TIrAN SEMFSTE". CSs 1) 2"",,1‘0! SES H

HARMA NG MATHEMATIC l OWTE"! TR

ik (m‘;(';':tzlguv,?rmNS TIMEALLE

ATTEMPT JES :

r

5 i Az L ety (I()mﬂl'ks)
Ha) Solve by direct infegration: f’i\f),,\' ol _ | .
Lo R ) (10marlks)
(b) Solve by Lagranpe’s linear lechnique: -5‘; i a' @ ' i e
: LN pectively: T},

;i ‘ - URrCS

‘ R ns of a product r e

Ya)hree plants A. I3 and C produces 100.120 al:d: [2% l50‘(3'%!(3']1 of which must et its quoty:
product is o be delivered 1o Five Warehouses 1.2.3.4 and 3 |

o | Obtain the o Iima]

1 Oiti e o

10.30.76.90 and 90 respeciively. The fiansportation costs are s o transportation,
distribution of goods from-the plants to-the warehouses that minhmi ; '

and check it itis unique. (14 marks). . SR L e Each hae
: Gt e diflerent courses. Fach hag

(b)Each of the available four lecturers js to be assngned‘tq OHC,‘Q.f foclll?j:h(g)t Courses i Fig. 2

indicated the time needed o prepare the lecture materials for the ditie OEaCs 25

‘ : : - s ol : ‘ tion time: (6marks).
Deterinine the assigmiment of lecturers lo couyrses that MIpimIZes the IS Q?:,a fQ ( : )
S0 Livalyae f 2 by (1) Trapezoidal rule (ii) Simpson’s 3/8 ?Jk) . ; b

sl ; 7 ’ :

)
¥

(h) Find by avlor’s series method the values of y' aiv‘X;O':];'QQ and 0.3 to five places of

. : dy ) i f -’%; -
decimal rom " =X Rl e @
N 3 -~

W Given a set of equations in malrix form as showi ‘l@eA@ﬁ{; Délcrr’n.ine,(i) det A= |A] -

01 Adjoint A 7 (5ij) A - L' . Hence finc -'ﬁ%p]’ues of 2; X, and X;: [X = A ‘.b]
[A] : - WARE Wos s :
Vo2 e o

DIJ\NI A = o

28 i %
s ’[ No | o U e e ['Alxj@ ko (12marks) E LB =t |
el e g

() A rarketer makes 10 did $I5 proh Tespectively -]‘_)é'r,li'tré‘@f.!‘jitﬁ()j:and Diesel sold, but has

[l
JwlNalt

)

4 a("ll 0[ hls IESBI v Dl[ si 0-.'1 l (Jl]_ =% 1 . < 1 CS: b

and Y as litres of Petrol and Diesel tespectively, Faiiiisie o e -
i ol ; ¥, Totiniilate the Opiaa...
cquations (8marks) ; e the ObJe

() The Simplex Tableéay below was developed bvast o :
i < i o s 2ol DY a stiyde v : :
& I X, | Xa | Xa Wiy|[e P‘b__‘ i WYgggg:éilack varijables:

MERER S e

Y o I By o oo ISR e ol 237

2 1o Lo s [ 1 3 -

0 M e 2 i a0 =l 3° ETD

be (-4 2 s | R . afs =
Using the Simplex methad. find the 1{1;111111“un1‘ L e e e = 7 124
variables Ny Xo: Xy Xy W, Y and Zz. P hang !he_ COrrespon%%Uec of the

(b) Obtain the Integral in )(3a) above us}hg Morige Carlg Siiiij)
y s = Milation g i,
i Wtervals to 4d.p.
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FEGERAL UNIVERSITY OF TE. 2R

SCHOOL OF ENGINEERING AND EN.. :CHNOLU
DEPARTMEN T OF CHENMICAL NG
2013120014 RAIN SEMESTER ) )
ENG 308 —~ ENGINERING . i
INSTRUCTION: ANSWEF ANY 5 QUESTIONS : TIME ALLOWED: 3HRS.
\ L(a) Utopian system has an energy balance model of the form %J;L 4 l=2 %‘—'
: 2 3 y x i « ot
(i) Obtain a model herefrom for sleady state no heat source, (i) Solve (i)
a % .
(b) Solve a_T‘ = 4e¥ cos2x given that at y - Z'; = cosc and al x = w,u= y?

2.(a) Evaluate } f X3 e™%* qdx g ln(/lcdruuulm rule given that n = 10,

Determine the error. (Hint: a fahly accurate result may be obtamed by series method

expanding e™** ¢o the seventh ter ).
(b)  Using the method of Eulersolve y' = ¢ [xy forx = 0.0(0.1)0.5 given that y(0) =

(c) Mention any.one area of appli( alion for numerical methods.

\_;37"— A laxi hire company has one laxi al each of fivg depols a, b, ¢, d, and e , A customer
requires a taxi.in each lowm namely A, B, C, D and E. Distances in (km) between depots

Q

(origin) and towns (deSlllld(lUIlb) are given inthe following distance matrix.

a T Y (5} d e \
AEES 170 ‘.lBO - A

Al 140 110 155
B 115 100 O 140 155 ~

Gl 120 90 135 150 165 _ \)

D 30 30 60 GIOREEE=To) > - i
E i85 15 50 60 - B85\ : I

(a) How should taxis be assigned to ouslomus so asto minimize the distapce travelled?
(b) Draw a flow chart of the solulion sequence
~J‘(“) Use Cramer's rule to solve lhe following sysiem of equatlons

Ay + Xy X3 =2
22X SR =5

X|+3/\<2 “‘2_)(3:5 .
: _ ‘ 2. o= 1gt
(c) Find the eigen values and\eigeh veclors of lhe matrix [Al= |=1 T2 ;

1

5,(a) A firm manufacturing twoypes of switching module, A & B, is under contract to produce
5 a daily output of at Ieast 35 modules in all. Assembly and lestmg times fur each type of

i

module are as follow

Module type Processing limeg (Hours) |
Assembly Tesling - i
A 1.0 . 2.0 e \
[B 2 2.0 B0 ‘ -
Available staff resources provide a daily maxirnum of 80 hours for assembling and 55 ‘

hours for testing. The profil on the sale of each — A module is $4.00 and of each B —

module $5.00. Determine » . _ o
(i) The daily production schedule tor maximum profit. (i) The maximuri daily profit.

Minimize P = -4x+ 3y
Subjectto x + 4y <20
ArySig g

(b)

X—y< 3

£ {id)
Lestow with wbpml to Uu, [uuulk | Axis Theorem. b

!
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o ';&g“:( ; M-\h ( ,\" ‘\‘ A \";“‘J‘»: Il—r- J I V \ 5 l() 1.. S
/ ;" ;.“ " : : () (_{ I'.’*);' i \ : é L ’1}(‘.

0’70 4,):5.-‘

g o |
i : l& o hou‘l C (;'i || ‘jllhlpl J“Y \)i ‘(i‘""“‘“"v' (lell. ( ’g ' l? l" [/ :
; O i -
| !. 2011/2012 SESS1IN: e & et ”'L"“": and Engineerlng Ie(Jumluuy
.\_;‘ ! 9 ,Eﬂlfsl[.l‘ Canination; August 2012, Ve AMlowed, ‘lllmna
o . MG 308; Engicering Mathematies I
o W AAL Answer Any Five (5) Questions, :
W A v
i I'C\ ' 7 %
S ik Question one : i
b o pliffusion tra X ¥ : ; RN z
e S ! nsport phenomena the following equintion Is fm‘n‘nllﬂl'ed SR ;a (I)-n- By e TR By
t y (’_)/ (}\ . ) W 6}“, E i
whefe . is first ordor " i ; g l
bl nLi%L 1, is first order ya raction (M ,) and Jis [ije lllng' law (,_ /).” ol ) ‘ : Q,,."‘. {
' | } ' rer ' M Ll N ]
(a).dibtain a 2nd order POE therefram \ : ' ‘ o IVl 0 , I e b g
' i (b) olve the 2nd older PDE using separation of variables technjrue. » ) : 4
Bl , g o Ay
L Qu.@_s.u.qn_l_w_q S el o = 1
Fooray ' o :
t !a).tvalunl\_ T J-U £ dx b\Uneuna of trapezoldai rule with n= 20, Solve Ll\c integral '\|\=\|v|ItJ||y K i
* hndifleterrine the ervor ' ' : I ' A AR ‘
! i 5 y " U '
h)) jolve p'=yo g usmg Euler's melhod for x = 0.0(0,2 )1.0 plven thal y ( N the erack |
i - ; i
! ' !t-)h Lian and the arror.” I : i
v £ Question [l_\gge_ )
ye (a). Uslng Cramer's |u|e olve the following set of linedy algebrale guatlons. - \\\,.‘
03, 4+ 0.52x, + x, =—0.0] | : <:;) W
Eo . j i ; T
~uﬂ,lh.10n_on : i; o i |
. i ! ¢ o ) & i & " & '
¢ Ok +03x, +0.5x; = --0. 44 : o l il D Tla ﬂ
L E ) ! 3 i 4 SR
s,._;(b) Dete.mme the f‘lngNdlllLS and elgcrwmlmsl GRS G
uf_ " b B £ ’ 7 ; <‘:) ’ “ it ’
r AT | 1)l P S R i N RS
ey (el NS ! M t il ) "
Ay =AY, where A= | l 4 e b i i )i R L \
5 L i e 0 _ i ! i B \é.. Ed
3B ?S»..(_..:J..i.u_n,.f_mnz‘ i A
o ;fa}l Minimize 72 =4x - 8)’ L @ ; i’ : )
o | I g o 5 ! e CWTEY T Hi e
;i i N r’\‘» g §) eS| z ! g P Ay i ,'“'.‘ ; ¥
i xl2yr22<6 SIS R ...,“ﬂ,ﬂ e
: | jSubject to AR ol i :
i b . 3x+4y+2z<84d ! e ; ;i
I x+y+z233 ; Sl e
|3 - i

and 13, Is uuder contr act Lo ploph,:p "
daily cutput of at least 35 modules in all . Assembly and testing

}
b
KK ! ! ;
: , g
s S ‘
”(h)-‘:-:x firm manufacturing two types of switching imodule \ \
; I

thmes for each lype of mmlulmrc

:givfin as follows Y o :
g Module lype Lii‘roccss tlmé(hqmss | : : cnid S
. | . Wassembly | Jesting ) - i o
o A » mlo'” 500 1 e
b . 2.0 LA 5 . o .
F g w0 i f,)t..) ‘ 3
L a-filabile stalf resource (‘)r‘mdu a daily maskpum of 80 150ts for assembly and 55 aurs Ln (,‘.c ng
k?. # nrofnt on the sale ?ﬁ;‘\ modute Is £4.00 ana of each emodule is £5.00. Detejmine
g Liise 1h2lly mmhn’!mu srhedute for masinam prodit (1) The maximum aally profit. a 4
£ ‘, % :
g P
SR \
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G i J ,‘ Que lic‘mHL C, (2 7 S
- Desbinaton. =4S
G e e T e &

i 1LE | i AL) v : :(,’v il . 4 s t
.1'.:39~ e R |G
LG AL e

Roi 1 [ I - [ i % o
.Q_zﬁz i). & ;’*ﬁ_fgﬁyibgefWng\ 3 %- 5Lm_;_~,
Gl
...L.fl.(;,;‘ _._..._l._l' b\ -,._,‘x._’.L , ' by el - il I 1‘ 5 ! 5
. 120 ! : ; i _ e
el 1o I |ao v e e e R

J el 6l G E G e | |

pblayg b 10 OB S  TakldNS: Oa

e have threereservoirs wiih dally supplies of 15, 20, 25 miflion 'Hters‘ af fresh water
spdctiviply. o eaclhi day. we mulst 5_Upf|1ly four Cities A, B, CoanthD whose demands are 8, 10, 12
Yol i-)'evspeclllvél'\).}'ihé costof |?)Um"-7h‘1g pel million fiters Isshawn In table 5.0a, \se transportation
AN }Um‘ping scheduleylf excess water can be disposed at ho'cvoét. '

1 digy iithm to detérmipf the cheapest |
[ (_?)‘,},‘U, I)gle;‘mlne l,l;lé:gﬂ.xl:lnpnl salutlofy {,r the transportation prolgg.‘nln table 5.00. (ii). lslhe,sc’:lulion
| Wilgife or not ? IFriot, Idelr;rmlne‘the alterative optimal $olution. - . o

Mol e I

i ,.\J :,\L(Lng |

v (2] 2

tion Six - ; nr.’\(_‘,{(_:l,(,-l,.(..'l’\,fi_g

= e
jﬂi l e folo
e el e
|ll>l '2 [’ = «C :
_S il ZAg‘ e

\4§%7u sy e

ke § | et bl b [,
K i L) : e

i obs c,-mvl_»e. nssuiwed tofive different machines , The ;ét-up time for each Job i
mactiines Is plven table 6{0a. Find ¢ | asslan L k.o

‘ ! tahle 6)0a. e optimal asslgnment of i i '

S e e _ assignment af jols 1o machine which will
).Tljree tnachines are avpilabile 1o execule three jobs,

{)E{j nf |'N‘chl§.f<li')[l, each Job on enth machine is

15! ghiment for‘enclhjr}i'l), ; j ’

ach job muyst he do

" e on only one machine .
BIven in table 6.0y, pe

lermine the minimum cost

b P ;
i v ry | g 4
lli‘ ; II" \ A “ : el i ‘E
b G e ,
oy et o) ' :
) e ‘
h ]
)

"‘i! \‘\\\ 3"" 7 \, \ ! i\.\- J
3 | N
dost o \(,; £ | \
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O Xl should swim whi ch

* Fresh water énter tank 2 at Jate ‘of 8 hter/hr Water flow from tank 2 into tank 1 through a connectin

- ("?fi) 6 -~

O] -
FE o ' ‘A* ”',’
’ A k! Doaw - .
S g 8y MY O W(Mﬂmg m.m ' ' v
B oo T W ENGINE T R : ,
RAIN SEMESTER ety NEERING Anp Y ENGINEE RNG TECHNOLOGY * 5?‘ 37 k).

AT "‘-\*

G Ww Mmmnmm MATHE MATIOS B "S K‘

MNTTE 1y
STRUCTION

8. . 5. A M R &My e |
\ WER ANY S QUESTIONS - TiME ALLOWED: 3 HRS . |
E Solve dirpcy e
. e 7 = B
T by % Wy xy “'.ﬂ‘,‘;"i»tf’ﬁ(l ) gven that ﬂY 0, ml(‘h lm“'u
= %n Ly :;'“ Ve T T ¥
: i r'UE below at steady state- 25a $ U %5 o Da't(-t\
2 .F T‘g‘ an ) Iy x .a‘ e dx?

Qnaﬁ'ﬁnga methn of Vo
ethod of your choice (a) Eaiuatal—j 2%e~"" dx given that n' = 10

L PR R 0(0.1)05 given that y{0) = Oand v’ (0} = 1. Comment on the ressit.
Jmmﬂers of b”’ast ‘ro;: g;:;i:ip'hp' 3 relay team for a 400-meter relay. Each swimmer must swim
attain the times givén in the Oke, butterfly or freestyte The coach believes that each swimmer witl
table below. (a) To minimize the team’s time for the race, which swimmer
Stroke Mks] (b) Determine the worst time avaifable for the team [5 marks).

(b) Solye

wt{h‘_'}_}rﬁ;,vqu“v POEFH

Swimmer | Time (Seconds)’ N\
| | Free | Breast |-
Ngozu Okafor 54 |54 " |
Chlnedu Onwukwe 51 |57 /713 52
| Chidinma Okorie | 50 4' 56
{ Ilkenna Maduforo .| 56 ﬂ’ 53 .
\4.\A Company assemblmg two brands pf cars, A and \lnder contract to produce a daily output of at
least 35 cars in all. Assembly and testing time for ach\type pf car are given as: . - k T
| Car brand | Processing Time (Hpurs) | . - o .
| .Assembly %g . . 2 g ‘ "?ff?‘ )
A 110 A N20 al e ; _
fa , 20 & X | 1.0 b

The profit on the sale of rand car is $4.00 and of each B-brand car is $5.00. Determin
(a) The Daily production sch&(for maximum profit (b) The maximum daily profit.
. Using the perpendicular Axis tﬁeorem calculate the second.moment area of a circle and the polar

secdnd mbment |f the diametér is 4cm’. (b) Proof that the moment of Inertia. for a uniform rod of

’ M (L?+t?
Iength L and thlckness t'rotating about jts centye of gravity is glven as: Iy = —-(th—) "

6. Two 1000 liter tanks are with salt water. Tank 1 contains 600 liters of water initially containing
30grams of salt dissolved in it and tank 2 contains. 1000 liters of water and-initially 60 grams of salt
dissolved in it. Salt water with concentration of 0. Sgram/hter of salt enter tank 1 at rate of 5. ||ter/h

Avaulable staff respurces proww maximum of 80 hours for. assembly and 55 hours for testing, |

pipe at rate of 10 lnt\er/hr Through a different connecting pipe 15 hter/hr ﬂows out of tank 1 12 llter/hr
are drained out of the system completely and only 3 liters/hr flow back mto tanx 2. (a) Set up svstem
linear DE’s that will give the amount of salt in each tank at_any given-time (b) Solve the system of’ﬂ "
differential equatnons obtained in (a) above (Assume tank volume as constant) a\

_ : % W‘

.
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