INAIBO E. ISAIAH/16/ENG04/026 ENG382 ELECTRICAL and ELECTRONIC ENGINEERING
QUESTION 1 [20 Marks]

A flat plate of mass m falling freely in air with velocity V is subjected to a downward gravitational
force and an upward frictional drag force due to air. If the drag force, FD, is given by Equation (1),

_03V?
D 500+(InV)3

002V e (1)

and the terminal velocity is reached when the drag force equals the gravitational force, that is,
D = MO o @)

taking the values of m and g to be 3.5 kg and 9.8 m/s2 respectively, using a guess value of Vo= 0.5
m/s and employing fixed-point iteration method, develop a MATLAB program to estimate the
terminal velocity. Take the absolute percentage relative error tolerance to be less than or equal to
1E-11.

SOLUTION

Using fixed-Point iteration Method:
since equation (1) = equation (2) = Fp

2
Hence, Fp=mg = % - 0.02v

m = 3.5 kg and g=9.8 m/s2
Hence, Fp=mg=3.5X9.8=34.3

Therefore,
0.3V2
D= W -0.02v =34.3
making Fp =0
2
0,02V -34.3=0
500+(InV)

Making V as subject of formula

0.3V2
500+(InV)3

(0.02V +34.3) X (500 + (inV)3) = 0.3V2

0.02V +34.3 =

((0.02V +34.3) X (500 + (InV)3))/0.3 = V2

V = (((0.02V +34.3) X (500 + (InV)3))/0.3)%(0.5)
Vit+1 = (((0.02Vi +34.3) X (500 + (InVi)?))/0.3)*(0.5)
Ans =V = 304.0675323m/s
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Codes for the Fixed-Point Iteration using MATLAB

-4\ MATLAB R2018a

ELECTRICAL and ELECTRONIC ENGINEERING

|:'| 'lj Find Files <= o Insert fx [ - - - % &}P
- % E? ?’ , E |> [=] Run Section L
__| Compare GoTo + Comment < o S
Mew Open Save 5 = ol 43 ced Breakpoints Run Runand [5 Advance Run and
-~ -~ ~ = Print = L Find = Indent B2 - - Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN
<= = 3= » C: » Users » BROOKSTOMNE SCHOOL » Documents » MATLAB
Current Folder @ | [ Editor - C:\Users\BROOKSTONE SCHOOL\Documents\MATLAB\Sclass62.m
Mame = | Sclass52.m | Sclass61.m | Sclass62.m | Sclass71.m |+ |
ﬂ 16eng06065.m ~ il= commandwindow
#) ASSIGNMENT.m 2 - cleax
) EEE235Graph.m 3 — clc
:j EMNG 381 Assign 1 question 2.m all—
‘j Ex1.m 5 — ne o
) Ex2.m =
EEl Ex2.mat 7 -
=
471 Ex3.m a — 1:50;
2 Ex3lsaish.m 3 — iter(i+l) =i:
#] Ex3Isaizhassignment.m R o R
) Bcam 10 — wii+l) —((0.02%w(i)+ 34.3)*(500+ (log(v(i)))~3)/0.3)~(0.5);
ﬂEﬂthnsonm 11 — Ea(i+l) = abs((v(i+l)—w(i))/w(i+1))*100;
) Ex5.m aled | = if Ea(i+l)<=1E-11
ﬂ Ex6.m 13 — break
] Ex7.m 14 — end
# Ex2.m w!| |15 — end
== —_ | ] i L} L] L]
e ~ 16 & [fces' w' Ea’]
17T - H = [iter; wv; Eal
Workspace @
Marme = Value
[ Ea 1x18 double B
HH 183 double vz
([ H 3x18 double
FH i 17 0.3
EEl iter 1x18 double
EEl w 1x18 double
G =
o 0.5 a
i a 239.050712333717 99.7908393660585

RESULT OF THE CODE

4\ MATLAB R2018a

EE:' i~ E [l Find Files <= o
o e mom 1=/ compare =~ | GoTo -
- - - = Print ~ L4 Find ~
FILE NAVIGATE

EDITOR

Insert > L@ )
=] Run Section
‘Comment
Run Runand |4l Advance
Indent - Adwvance

EDIT BREAKPOINTS RUN

S5
Run and
Time

== 3= [

Current Folder

Mame -

# 16eng06065.m ~

) ASSIGNMEMT.m

#] EEE235Graph.m

# ENG 381 Assign 1 question 2.m

) Exlm

) Ex2m

HH Ex2.mat

) Ex2.m

#) Ex3lsaish.m

#] Ex3lsaiahassignment.m

%) Exd.m

) Exdlohnson.m

) Ex5.m

£ Ex6.m

) Ex7m

) Bx8m w
Details -~
Workspace ®
Mame = Walue
[ Ea 1x18 double
(H 18x3 double
- H 3x18 double
(i 17
1 iter 1x18 double
EEl v 1x18 double

» Users » BROOKSTOME SCHOOL » Documents » MATLAB
@ [ Editor - C:\Users\BROOKSTOMNE SCHOOL\Documents\MATLAB\Sclass62.m

Sclass52.m | sclass61.m [ sclass62.m | sclass71.m [+

=

0.5
239.050719333717
294 .166842778817
302.807683736987

303.85323801037
304.036096007256
304.062921123706
304.066855916448
304.067433075025
=) 304.067517732912

(LI I S R DR SR ]

io 304.087530150568
i1 304.06875319719393
iz 302.06753223216
i3 304.067532278348
14 304.067532284097
ais 304.06753228494
18 304.067532285063
i7 304.087532285082

o

Q99.7908393660585
18.7363480276876
2.78936769018307
0.4099196972650494
0.0601435156181079
0.00882222546257639
0.0012940551280317
0.000189812690985396
2.784180566736062—-05
4.08384737997042e-06
5.599020406196241e—-07
8.78645392117075e—-08
1.28880089804194e—-08
1.89040906763832e—-09
2.7729314788276%9e2—-10
4.0660189890432e—-11
5.08218885744251e-12
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X
Hie 209020 mw x

VEW

D @ 2] RunSecton (El}

HOME PUBLISH

% " ﬁ (grnFies G et | fi ] v

[ Compare ¥ G{GoTo v Comment % 4 2

PLOTS

APPS

New Open Save Breskpoits ~ Fun  Runand @Advanee Run and
¥ ¥ ¥ @Hﬂ ¥ HFM ¥ Indent H w ¥ ¥ Advance Time:
FLE NAVIGATE £ BREAKROINTS AUN i
€93 ﬁ b Co¥ Users » BROOKSTONE SCHOOL ¥ Documents » MATLAB v p
Cument Folder U] @Editur-C:\Users\BROOKSTONESCHOOL\Documents\MAﬂAB\ScIassBZ‘m ®x
Name « [ Sclasssim 3| Sclasstlm | Sclasflm | SclassTlm | 4|
i
ij g Command Window
) SSIGHMENT .
&) EEESGraphm i
) 346381 Asign | qustion 2m i=
B rim
Jj Blm Columns 1 through 5
Hﬂ Bl mat
B ram 0 1 2 3 4
) Eeaihim 0.5 239,050719333717 294,166842778817 302.607683736987 303.85323801037
‘j Erdlsaizhassignmentm 0 99,7908393660585 18.7363480276876 2.78936769018307 0.409919697265044
Hedm
ﬂ ExdJohnson.m Columns & through 10
Hedm
:J Ebm 5 § 1 8 :
‘j Edm 304.036096007256 304.082921123708 304.066855916448 304,067433073023 304,067517732912
g Edm v 0.0601435156181079 0.00882222546257639 0.0012940551280317 0.000189812690985396 2.78418056673606e-05
Details A
Colunng 11 through 15
Workspace ®
Name = Value 10 1 12 13 14
HHEE 118 double 304,087530150566 304,087531971993 304,08753223916 304,067532278348 304,067532284097
HHG 183 double 4,083847374997042e-06 5.99020406196241e-07 B.78645392117075e-08 1,28860089804194e-08 1,69040906763832e-09
HH 3 double
Ei 17 Columna 16 through 18
Hﬂ fter Tx18 double
EV T¥18 double 15 16 17
304,06753228494 304.067532285063 304.067532285022
2.,7729314788276%-10 4,0660189890432e-11 5.98218885744251e-12
f » |




