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BDU 10103

PART A : Answer ell three questions.

Sl Write in the form of FORTRAI.I expression for the following mathematical equations as

given belows :

Y-
2+-x
5

(3 marks)

2xz + 4x +ly-
l'-tl

(3 merks)

(3 marks)

(3 marks)

(3 marks)

y=
-3s x <l
Isx <4
4s x slO

(5 marks)

b.

a.

d.

e.

f.

) = 3sin2.r + 4cos-r3 +tanQx)

y -ln(2x2 +4x+l)+x2

) - arcsin(3r) + cosec (l | 2x) + arctan(l /x)

x2 +4x+3
log,o(x +1)

1ffi

r -l)t
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Given an array data stored in the file called as YDATA.DaI. Here one has to develop
computer code, which allows obtaining the maximum and minimrrm value of tlrat array of
data. Beside that ttre computer code will also produce simultaneously the position of
where the data rpaches the morimum and minimum value. Sketch the flow chart and urite
the computer code.
The data arrangement stored in frle YDATA.DaI is in the form as shown in Table 52:

Table 52
3l
********rt***ri **+****

NoY
* tt * * * rt * * l. * * * * * * t* tl + *

3.242
4.571
2.ttl
5.981
8.71I
t2.t4l

16.712
r.222s
6.42t3
6.7118

The featues of computer code should be able to :

Read data file : YDATA.DaI automatically when it runs.

Produce the output on scr@n of monitor inthe fonn :

5blank:MaximumValue= --- - at datantrmber:-- th.
5blank:MinimumValue = --- - at daranumber:--th.

(20 marks)

I
2
J

4
5

6

28
29
30
31

(i)
(ir)
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53. Sketch the flow chart and write a computer code based on the following information.
Given two matrices 4 x 4 tAl and [B]. These two mafrices are stored in file ldanix_A.dat
and Manix_B.dat respectively. The coeffrcient of the Matrix A stored in the file
Matix_A.dat is given as follows:

44
Ir {. t} t} tt l. t} * t} * * t} * t * :} tt * * t} *.} tt tl t} * t}

Coefficient Mahix A
**,1**t*'f t*ttli***i**f ***f t**

16.0 21.45 25.16 40.11
12.51 ll.l4 r2.r7 6r.71
32.11 24.11 91.06 48.72
6t.52 23.18 81.71 5.41

While for the Matrix B stored in file Matrix B.dat is :

44
* *rt rl :i* * * '; * * * * f * * '} t +* * | t *!t t t

Coefficient Matrix B
tt tt * t **i *tttt * * l. * * tt tt tttt * * t +tt * * tt

76.02 51.42 l5.ll 50.16
22.5t 81.12 22.11 21.74
42.rr 64.15 7r.05 s8.73
I1.52 13.19 4r.74 15.47

Computer code will be developed to compute matix [C] and [D] where these two matices
represent the summation and multiplication of matix [A] and [B] respectively, as follows :

lcl-[r]-[a]
[o]=[,,t]'[r]

The features of the developed computer code should be able to
(i) Read those two data file automatically when it runs..
(ir) Store the result of matrix [C] and tDl in a file with user key-in narne of its file.
(iii) Show the result in the form given below

5 blank: Matix summationresult: Mafix [C]
5 blank.* r! rl rl i *,1 * * * tl * *:l *:l * * rt I'
5 blank
5 blank
5 blank
5 blank
5 blank *'l*'l*rl** * *';r' * s* *f ** *

2 space blank
5 blank : Matix multiplication result : Mafrix [D]
5 blank.'t 'l |. * * * * * tt * t * 't * 't * * ti I tt 'i * *
5 blank
5 blank
5 blank
5 blank
5 blank * **+*'t t* * *'f * * * * ****'l**'i

4

(20 marks)
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Part B : Answer one question only

54 If one has to carry out interpolation over an anay of data set, he may use Lagrange

interpolation method by using the following formula:

y(x) - vr*ffi(v, - v,) for -r, 1x I xz

y(r) -),v-r *ffi()" -)"t) for'r,u-, I x 1 xtt

)(x)=ffir,-,*ffir,
for x,-, 1x l xt

(x,-, - r,*rXr; - r,*r)' 
t*t

Suppose in file XYDATA.dat" he has a data array which consists of 4l pairs of (X,{(X))
and (X,I,(X)) as given in the Table 54.

Table 54 : DATA X,Yl and Y2

4l
* t * * * + * * rl tl * * * * tl tt * T * tt tl :l * tt * tl :l tf t * * *

)(DT YDTI
**{.***'l*****t}*f '}*** ****tt*** *f **

0.0
0.25
0.50
0.7s
1.00
1.25
ti::

s.00
5.25
5.50
t:_t_

9.00
9.25
9.50
9.75
10.00

3.242r
r.2571
2.4671
r.42tl
5.7672
8.4674

tf:1
tt.427l
rs.7672
18.4674

::::?'

4r.4271
31.4271
25.7672
18.4674
I1.4691

1.2423
2.ttrr
6.7184
8.7185
9.7174
I1.7189

13.'l:'

28.3187
39.2r74
21.4189

t:::'
38.3127
28.2287
29.257r
24.4t89
t2.5t87
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Sketch the flow chart and write a computer code. The developed computer code should have
the following features.

(i) Read data file automatically when it runs.
(iD User has to key-in any value of X
(iii) Call SUBROUTINE INTERPOL twice, first as

CALL INTERPOL CXDT, YDTI, NP, X, Yl) and then l

CALL INTERPOL 0(DT, YDTz, NP, X, Y2)
(iv) The result will be displayed on the computer smeen in the form of :

5 blank : At given x : -------.---
5 blank : Interpolated value for data YDTI t Yl : -------.---
5 blank : Interpolated value for data YDT2 , YZ : -------.---

(40 morks)

55 The airfoil coordinate of four digits NACA series for the upper Yu@) and the lower surface

Yr(x) can be written as :

YoG) *Y"(x)+Y,(x)
and

Yt(x):Y"(x) -Y,(x)

where Y.(.r) and f,(.r) represent the camber and thickness distribution of the airfoil along

the chord line respectively. For a given marimum camber lcret t its position ry,,*r, and the

maximum thickness )r,o, the disfiibution of f,(x) is given as:

Y, (x) - S y, *,fO .ZXS"li - 0 .126 x - O .3 5 16 x2 + 0 .2843 x3 - 0. I 0 I 5.r 
a 

]

for 0sx<l

While the camber distribution I"(.r) is given as:

y,(x) -:.'%fJ'*,, r -"'l for 0< x s xycwx
c \ ' 1-rro**)' l(,rrr*,.)' I

and

Y"(x) = d.ffifl -ztr"*,) +2xo*x - x'l for xr,., < x sl

The four digitNACA series airfoil is denoted as PQRS where:

the first digit P represents the maximum camber ,"* - *,
the second digit Q represents the position of maximum camber xy"^ = * *a

10

the last two digits represent the maximum of airfoil thickness ,,* - #
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Sketch the flow chart and write a computer code for generating airfoil coordinates having
the following feattres:

(i) Able to generate any type of airfoil belong to the class of four digit NACA series by
just entering the code series number arbitrary, for instance24lS,or 3424,etc

(ii) the number of points along the affiil surface is user defined
(iii) the camber ordinate is written in the form of a subroutine
(rv) the thickness ordinate is also unitten in the forrr of a subroutine
(v) user has to key-in a file narne for storing the airfoil coordinates
(vi) the stored result has to be in the following format:

5 blank : AirfoilName : NACA - - - -
5 blank
5 blank
5 blank
5 blank

Geometry Data Airfoil
'l * t | * * * rl rl {. * * * * * * * * * t * * * * * * * * * * * * * * t} 

'| 
:} * * {. * t} t} * !t :}

NoXYCYTYUYL
* * * * * {. t} tt * * * * * * * * * * * * * * * * l. t} * tf t} tl * * tt * * * tt * * t} * * tt * * *

(40 merks)


