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B.TECH. DEGREE EXAMINATION, NOVEMBER 201 }
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EN 010 501-A—ENGINEERING MATHEMATICS—IV
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Time : Three Hours Maximum : 100 Marks

Part A
Answer.all questions.

Each question carries 3 marks.

1. An electrostatic field in the xy-plane is given by the potential function ¢ = 3x%y — y°, find the
stream function. '

2. Find the {mage of the circle |z -1|=1 in the complex plane under the mapping w==

3. Find the real root of the equation x2 — 2x — 5 = 0 by the method of false posmon correct to 3 decimal
places. )

4. Solve % =1-y,5(0)=0 in the range 0 < x <3 by taking & = 0.1 by the' modified Euler’s method.
5. Construgt the dual of the L.P.P.
Maximize z = 4x; + 9x, + 2x4 '
subject to 2x; + 3x, + 2x3 <7, 3x; —2x, +4x3 =5; x;, x5, 23 2 0. ' ‘ .
' ' (6 x 3 = 15 marks)
Part B |

Answer all questions.

"Each question carries 5 marks.

6. Show that \/ | is not analytic at the origin, although Cauchy-’hemann equations are satisfied at
the point.

. . . 223 +1
7. Find the Taylor’s series expansion of f (2)= 2.,

about z = i.

Turn over




11.

12,

13.

2 F 3621

Find by the iteration method, a real root of 2x — log,yx = 7.

~dy dz 2 .
Solve ‘é'x'=x+z»v§x"”f= Xx=y" with y (0) = 2, z (0) = 1 to get y (0.1), y (0.2), z (0.1) and z (0.2)

approximately by Taylor’s series.

(b)

(a)

(b)

(a)

(b)

. Using graphical method, solve the following_ L.P.P.

Maximize z = 2x, +3x,
subject to x;, - x, <2

x +x, 24,

(5 x 5 = 25 marks)
Part C

Answer all questions.
Each full question carries 12 marks.

cosx +sinx—e™”

2 = (J,
2(cos x —cosh y) and f(/2) = 0

Determine the analytic function f(2)=u+iv if u~v=

: (6 marks)
Find the bilinear transformation which maps the points z = 1, i, -1 into the points w = i,
0, —i. Hence find the image of |2| <1.
, o (6 marks)
Or :

x* (1+i)-y31-

x2+y

, 2 # 0 and f(0) = 0 is continuous

Prove that the function f(z) defined by f(z) =

1

and the Cauchy-Riemann equations are satisfied at the origin, yet £’ (0) does not exist.

(6 marks)

' : , 3- 5 '
Show that the transformation w = . _; transforms the circle with center (‘2‘: 0) and radius

1 ' '
2 in the z-plane into the imaginary axis in the w-plane and the interior of the circle into the

right half of the plane.
(6 marks)

Evaluate J Z+2 +5 @z where C is the circle (i) |2/ =1; (i) |z+1 i|=2; (i) |z+1+t|
(8 marks)

Determine the poles of the function f(2)= (——1)—(——2)- and the residue at each pole.
' z-
(4 marks)
Or




il

14.

" 16.

16.

17.

18.

19.

(b) Show themethod of residues, that I "

3 ' | ' F 3621

g 2
(a) Find the Laurent’s expansion of f(2)= (z—+_i)z—(;—§3 in the region 1 <|z+1|<3. (5 marks)

. . o
b a®+sin?@ Vi - (7 marks)

(a) Using Newton’s iterative method, find the real root of x log,ox = 1.2 correct to five decimal

places. .
(6 marks)
(b) Solve by Gauss-Seidel method :
10x+2y+2z =9
26+ 20y -2z =-44
—2x + 3y + 10z = 22,
: ‘ (6 marks)

Or
(a) Find a real root of the equatlon x3—x~11=0, correct to 4 decimal places using the bisection
method.-

, (6 marks)
(b) Find the root of the equation cos x — xe* =.0 by secant method correct to four decimal places.
(6 marks)

: ' d dz
Using Runge-Kutta method of fourth order, solve Ey; =Yz +x, Y given that y (0) = 1,
2(0) =—1for y (0.2), z (0.2). | ‘

Or

Apply Milne’s method, to find a solution of the differential equation y' = x - y intherange 0<x<1 -
for the boundary condition y = 0 at x = 0.

(a) What is the maximization transport problem ? How do you solve it ? ~ (3 marks)
(b) Using simplex method solve the LPP ' '

Maximize z =5x, +3x,

subjectto x, +x, <2

5x, +2x, <10

3x, +8x, <12, ; : s
X, %5 20.

(9 marks)
- Or

Turn over
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20. Find the initial basic feasible solution of the followin

F 3621

g transportation problém by Vogel’s

‘approximation method (VAM). Hei'e, F,,Foand F, are factories, and W, W, and W, are warehouses.

w, 1 Wa | Wy W; Production of Factories
21 | 16 25 13 11
17 18 14 23 13
32 27 18 41 19
6 10l 12 15 43‘
SENC x-12 = 60 marks)
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- | Part A

Answer all questions.

Each question carries 3 marks.

1. An electrostatic field in the xy-plane is given by the potential function ¢ = 82%y -~ y°, find the
stream function. _

2. Find the image of the circle |2-1| =1 in the complex plane under the mapping w = %

3. Find the real root of the equation x> - 2x ~5= 0 by the method of false pesition correct to 3 declmal
places.

4. Solve gi-’- =1~ y(0)=0 in the range 0 < x <3 by taking % = 0.1 by the modified Euler's method.

5, Construct the dual of the LB.P.
' Maximize 3 = 4x, + Sy + 2?63
subject to 2x; + 8%, + 2% <7, 3x; - 2x, +4x, =5; 2, %,, 23 2 0.
' (5 x 3 = 15 marks)
Part B
Answer all questions.

Each question carries 6 marks,
&

‘6, Show that ,[[ | isnot analytxe at the origin, although Cauchy-Rlemann equatlons are satisfied at
the point.

_ | g
7. Find the Taylor's series expansion of f(2)= %{:1» about z = i.

Turn over




10.

11.

12.

13.
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Find by the iteration method, a real root of 2 - logyox = 7. \ .

d dz | ’
Solve X =x+2,22 22—y withy (0) =2, z (0) = 1 to get y (0.1), y (0.2), z (0.1) and z (0.2)

dx dx

approximately by Taylor’s series. _
Using graphical method, solve the following L.P.P.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that the function £(2) defined by £(z) =

Maximize 2z = 2x, + 3x,
subject to x; — x, <2
X +x5 24,
x5, X5 2 0. .
| . (5 x 5 = 25 marks)
Part C
Answer all questions.
Each full question carries 12 marks.

cos x + sin x —e™
2(cos x —cosh y)

Determine the analytic function f (R)=u+ivifu-v= and f(n/2) = 0.
| (6 marks)
Fmd the bilinear transformation which maps the points z = 1 i -1 into the pomts w =i,

0, - i. Hence find the image of |7 <1."
| (6 marks)
Or S
3 N .81
At +2l ) J; 1 Y2 # 0 and f(0) = 0is continuous
x“+y :

and the Cauchy-Riemann equations are satlsﬁed at the origin, yet £’ (0) does not exist.
(6 marks)

z2-2

, 5
Show that the transformation w = transforms the‘circle with center (E’ 0) and radius

3 in the z-plane into the imaginary axis in the w-plane and the interior of the circle into the

right half of the plane.
. (6 marks)

Evaluate ! F12218 2z —5 % where C is the circle (i) ld=1; itz +1-i =2; Gii) |z+1+tl
(8 marks)

Determine the poles of the function f(z)= and the residue at each pole.

x2
(z-1)* (z+2)
‘ (4 marks)
Or




14.

15.

16.

17.

18.

19.

3 ' F 3621

7
(a) Find the Laurent’s expansion of f(2)= m‘i%z—)- in the region 1 <|z+]1 <3. (5 marks)

(b) Show the method of residues, that I =

b aZ+sin0 . ire (7mqks)

(a) Using Newton’s iterative method, find the real root of x log,qx = 1.2 correct to five decimal

places. ,
(6 marks)
(b) Solve by Gauss-Seidel method :
10x+2y+2 =9
2 + 20y - 22 =44
~2x + 3y + 10z = 22,
(6 marks)

Or

(a) Find a real root of the equation x3 — x — 11 = 0, correct to 4 decimal places using the bisection
method.

. (6 marks)
(b) Find the root of the equation cos x — xe* = 0 by secant method correct to four decimal places.
- ' (6 marks)

v . d dz
Using Runge-Kutta method of fourth order, solve 2 Y2 +%, ——=xz+y given that y (0) = 1,

dx dx
z(0) = -1 for y (0.2), z (0.2).
Or

Apply M11ne s method, to find a solution of the dlﬂ‘erentlal equation y'=x - y% intherange 0 sx<1
for the boundary conditiony =0 atx = 0.

(a) What is the maxmuzatlon transport probldm ? How do you solve it ? : " (3 marks)
(b) Using simplex method solve the LPP B

Maximize z =5x, +3x,
- subjectto x; +x, <2
© Bx; +2x, <10
3x, +8x, <12, (3

Xy, % 20.




4

20. Fing the initial bagic feasible solutien of the follewing trapsportation froblem by Vogel's
approximation method (VAM). Here, F,, F, and F; are factories, and W,, W, and W; are warchouses.

W, | Wol Wy | W, | Production of Factories
21| 16| 25 | 13| 1o
17| 18| 14 | 23 18
32 | 21| 18 | 41 19
Capacity of the warehouse 6 10 121 18 43
(5 x 12 = 60 marks)

»
[ )
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. Part A
Answer all questions.
Each question carries, 3 marks.

Evaluate A (sin 2x cos 4x).
Find the Z-transform of a® cos n8.

' 2, = 0sr<3
Let a be a numeric function such that a, = { 2" +5 . 22 . Determine Aa and Va.

Evalue.te L: n (x —iy) dzalong the path y = x2.

‘Explain the arnv_al pattern of customers.
' ' (6 x 8 = 15 marks)
; Part B '

| Answer all:questions
Each questwn carries 5 marks.
Usmg Newton’s divided difference formula, Evaluate f(8) and f (15) glven
x: 4 5 7 10 11 13
‘y: 48 100 294 900 1210 2028

82

Use co.nvolutlon theorem.to find the inverse Z-transform of (2 “— 1) ( dz+ 1)

Find the particular solution of the dlﬂ'erence equation a, + 5a, 1+ 6a,,_2 = 3r2

82 +7z+1 |
Ir £ (§)= I -———z—_g—dz, where C is the circle |zl 2, find the values of f (3), f'(1- z) and

fr(1-i). ‘
State and explam thtle ] formula What are its apphcatmns ?

(5 x 6 = 25 marks)

Turn over




» Part C
Ansiver all questwns
e ik Eachﬁdiquestwncdﬁfesmmarks
11, (a) Usmg Newton s forward interpolation, formula—, ﬁnd yatx= 8 from the followmg table :—
x: 0 5 10 15 20 26
y: 7 11 14 18 24 5‘2"
S (6 marks)
(b) Evaluate I e* dx by Slmpson s rule, given that e =272, 2= 7 39, €3 = 20.09. ¢% = 54.6 and |
compare it with the actual val&e B -
' g (6 mai'ks)
12. (a) From the following table, éhlcui_ate_%, . dxz ——‘Z atx =15
x: 15 20 25 30 85 40 - -
: y: 3375 7.0 13.625 24.0 38.875 59.0 | _
g (6 marks)
(b) Apply () Trapezoidal rule ; and (ii) Simpson’s % tule, to firid an approximate value of f3 x* dx
by%taking six equal subintervals. Compare it with the exact value. - ‘ \
] | - o ’ (6 marks)
18. (a) -F1nd Z‘l( 3 ) by the l()ng dlvxslon method . ‘(6‘inarks)
‘ P ,
(b) Solveyn”+4yn+1+3yn-3"w1thyo-0 yl—l . (6 marks)
Or' !
- 2(z2 b2+ 65) |
14. (a) Find the inverse Z-transform of @ 2) ( Zop f for2 < ld <3 (6 marks) -
(b) Solve y, , 3 - 2y“+1+yn—3n+5 - . .‘ | , (6 marks)
15. (a) Determine the generatmg function of the npmei'ic function a,, .
_[2r, ifriseven B 7
where & =12, if risodd” S
e LIy . {6 darks)
(D) (6 marks)
A ———

2




3 | ) . Fse22

Determine the discrete numeric function correspondmg to the generating function

A@R=1 +z)"+(1 2.
(6 marks)

Determine the particu.la:fif,s'olutien ﬁ)rthe dlﬁb:'enee equation a, - 3a,_; + 2a, s =2
| ' B o | (6 marks)

Expand —5 2~ in the region (i) || <1; (i) 1 <[ <2 ; Gii) || >2 ; Gv) 0<|z ~1|<1.

(9 marks)

Determine the poles of the functlon f ( ) m and the res1due at each pole
o AR \ (3 marks)

~ Y Oor

2 .

Evaluate by contour integratior _f m dx. (9 marks)
: ‘ 4

Expand the function ——, aboutz=1 in Tayl_or’s‘series. _ (3 marks)

z2+1

Ina supermarket the average arnval rate of customers ls 16/hr The average time taken at
. the bill and cash desk is 4.5 min. This time is exponentlally distributed :

(i) How long w111 be customer expect-to walt for service at the cash desk ?
(i} What is the chance that the queue length will exceed 5 ?
(iii) What is the probablhty that the cashler is working ? ‘
e - L . (7 marks)
Explain ttle different setyice disci_'plines in the case of a,dueuihé ’eystem. - | (5 marks)
' i s Or

Ina rmlway marshalling yard goods trains arrive at a rate of 30 trams per day. Assuming
- thatthe mter—arnva] time follows an exponentral distribution and the servxcetune dlstnbutmn ‘
- isalso exponentul with an average 36 mmutes Calculate the followmg —

@ 'I'he mean Queue size. ,
(i) The probabibty ﬁmts the queue size exceeds 10.

(iii) If the input of trah increases to an average 33 per day, what will be the change in
(i) and (n)

(7 marks)

Turn over



4 ) F 3622
s . (b) A T.V. repairmen ﬁnds that the time spent on his job has an exponentlalldlstnbutmn
o with mean 30 minutes. If the repaired set arnve on an average of 10 per 8-hour day with
Pmsson

@ What is the repairmen’s idleti:he each *da& ?

(ii) What is the average queue length ? A

(iii) Find average number of jobs in the system.

| | | | (5 marks)

[5 x 12 = 60 marks]
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2. Find the Z-transform of a” cog no.

10.

Explain the arnv_al pattern of customers.

Part A
Answer all questions.
- Each question carries 3 marks.

Evaluate A (sin 2x cos 4x).

: 2, 0<r<3 , :
Let a be a numeric function such that a, = { 2_, '8, 2; . Determine A g and V a.
r .

Evaluate I x - ly) dz along the path y= = x2,

o (6 x 3 = 15 marks)
. ’ . PartB
Answer all questions ) _
Each question carries 5 marks. '
Using Newton’s d1v1ded difference formula, Evaluate f (8) and f (15) given
x: 4 5 T 10 11 13
y: 48 100 294 900 1210 2028

i . . o - 822
Use convolution theorem to find the‘ inverse Z-transform of (2 - 1) ( 42+ 1)

. "Find the particular solution of the dlfference equatlon a, + 5ar it 6a g=3r2 .

32 +T7z+1 , o
I f(§)= ,f ﬁ—:%dz, ‘where G is the circle Iz] =2, find the values of £ (3), f'(1-i) and

fr(1-i). . ~
State and explam thtle’s formula What are its apphcatlons ? o
, (6 x 5 = 25 marks)

Turn over




. 1_1'. (a)

(b)

13. (a)

(b)

14. . ()

(b)
16. (a)

(b)

2 . F 3622
PMC

' Answer all questions.

Each full question carries 12 marks.

Using Newton’s forward mterpol,atlon formula find y at x = 8 from the followmg table :— -

X
y:

10 15 20 26
18 24 32

(6 marks)

Evaluate f e dx by Slmpsons rule, ngen thate = 2. 72 e? = 7.39, €% = 20.09. ¢* = 54.6 and

compare it with the actual value.

(6 marks)

d From the following table, calculate % dxﬂ and dxg atzr=15

o |
dzy &y
25 30 35 40
3.375 7.0 13.625 24.0 38.875 59.0
o (6 marks)

Apply (i) Trapezoidal rule ; and (ii) Slmpson s < rule, to findan approxlmate value of f x* dx

by taking six equal subintervals. Compare it w:th the exact value.

" (6 marks)
Fmd Z‘l( 1 ) by the long division method / . (6 marks)
SoIveyn+1+4yn+1+3yn=3”w1thyo=‘0,y1=1.v | . (6marks)

Oor
| o -2(2*-62+65) : , .
Find the inverse Z-transform of (2-2)(=-9) for 2 <|z| <8. o (6 marks)
Solvey, , 5 — 2yn+1+yn 8n + 5. - o ~ (6 marks)
Determine the generating f\mctmn of the numem functlon e, .
0 =i if ris. even *
where ¢ = if risodd
(6 marks)
Solve the difference equation @, ~5a,_; +6a,_, =2 +r. ‘ (6 marks)
Or




16.

(a)

. (b)

17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(h)

(a)

Determme the dascrete rmmerlc funct;on correspondmg to the generating function
AR)=(1+ z)" + (1 z)"

| (6 marks)
Determine the particular solution for the difference equation a, - 3a,_, + 2a,_, = 2".
| (6 marks) -

Expand ?_:%;Ti in the region G) |2 <1; (i) ,1y<|z|:<2 ; (i) |2] >2 3 (v) 0<|z -1|<1.

(9 marks)
2

Determine the poles of the function (2 ( )= z 1)2 - and the resuiue at each pole

| ' 3 marks)
Or
Evaluate i)y contour inteération r ———iz——— dx. (9 marks)
' e (x" +1)> (z.z +4), _

1 . - . | | .

Expand the function —;—_, aboutz=1in Taylor’s series. ‘ 3 marks)

Ina supermarhet the average arrival rate of customers is 10¢hr. The average time taken at
the bill and cash desk is 4.5 min. ‘This time is exponentlally dlstnbubed

() How long will be customer expect to wait for service at the cash desk ?
(i) What is the chance that the queue length will exceed 5 ?
(iii) What is the probablhty that the casIner is workmg ?

o - | - (7 marks)
Explain the different service disciplines in the case of a queuing system. (5 marks)
In a railway ma;’shalling yard, goods trains arrive at a rate of 30 trains per day. Assuming -
that the inter-arrival time follows an exponential distribution and the servicetime distribution
is also exponential with an averagé 36 minutes. Calculatethe following :—
(i) The mean queue size. A ' '
. (ii) The probability thats the queue size exceeds 10.
(iii) If the mput of trams mcreases to an average 33 per day, what will be the change in
(1)and(n) o - v ' 3
e . . . (7 marks)

Turn over
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(b) A T.V. repairmen finds that the time spent on his job has an exponéntial}distribution

with mean 30 minutes. If the repaired set arrive on an average of 10 per 8-hour day with

Poisson : , - .
(i) What is the repairmen’s idle time each day ?
(\ii). What is the average queue ‘length ?
(ili) Find average number of . jobé in fhe system.

(5 marks)
[5x12 =60 malrkS]
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Answer all questions.
Each full question carries 20 marks.

z+1

1. (a) Usmg Cauchy’s integral formula, evaluate I 22

+2245 where C s the circle | z+1-i |=2,

mtegratxon being taken in the counter clockwise direction.

. 1 )
(b) Expand m in Laurent’s series for |z| > 2.

Or

z ' ‘ 1
2. (a) Evaluate dz  where C is the circle | 2—-2 |=—,
‘ d2(-1)(z-2) 221

(b) Evaluate by contour integration 6[ ( )( 24 4) .

3. (a) Find aroot of the equation x% — x* — x3 =1 correct to three decimal places using Regula Falsi
method. Y )

(b) ‘Solve by Gauss-Jacobi’s method :

bdx+y+z =110
2x+15y+62="T72
-x+6y+27z =86.

Or
Turn over




4. (a)
(b)

5. (a)

(b)

6. (a)

2 ‘ F 3164

Find a root of x3 — 4x — 9 = 0 correct to three decimal places using Bisection method.
Solve by Gauss-Seidel method :

10x1 - 5x2 —2x3 =3
4x1 - 10x2 + 3x3 =-3

%1 +6x9 +10x3 = -3,
Using Taylor’s series method solve gl =x2 _ ,y(0)=1atx=0.1,0.2, 0.3 and 0.4.

- '
. d N >
Use Runge-Kutta method to solve d_z =7~ ,¥(1)=15 atx=1.2in steps of 0.1.
Or

Taking & = 0.05 and applying modified Euler’s method, solve the initial value problem

y'=x%+ ¥,¥(0) =1, obtain y (0.1).

)(b)"“Using Milne’s predictor-correctdr method solve the initial value problem

.u""-"’ 2 -
Y 7. (a) Given Z(y,)=22%32%4 |3 show that u = 2,u =21,ug =139

y’(f.l) =1.06, (0.2) =1.12,5(0.3) = 1.21.

(z-8)°

(b) Solve x,,4 ~Yn=L¥p41-%,=0,%0 =0, =-1.

Or
8. (a) Find the z-transform of : ,
@) e*sin3t-
G (£+T)e T, .
1\ S [
(i) 4" +(§) +u(n-3),
422 _ 2,

(b) Find the inverse z-transform of

2% -52% +8z-4"




3
9. (a) Solve the following L.P.P. by simplex method :
Maximize Z = x; + 2% + 3x3 — X4
~ subject to % +2x9 +3x3 =15

2x1 + %9 +5x3 = 20
X1 +2x9 + x3 + x4 =10.

(b) Solve the following transportation problem :

Destination Avail
D, D, D Dy
oo [ 5 38 6 2 | 19
Origin O, 4 7 9 1 | 37
0, 3 4 7 5 | 34
Require =~ 16 18 31 25
| Or

10. (é) Using the duality theory, solve the L.P.P.:

Minimize Z = 3x; — 2x5 +4x3

subject to  3x; +5xg +4x3 27
6x; +x5 +3x3 24

Txy —2x9 — 23 <10

X1,%g,x3 2 0.

F 3164

(b) Apply Vogel’s method to find the transportation cost to the following ti'axisportation model :

1 2 3 4
1 10 . 2 20 11
2 12 7 9 20
3 4 14 16 18
5 15 15 15

15
25
10

(6 x 20 = 100 marks)
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Answer all questions.
Each full question carries 20 marks.

z+1 ‘ ,
. . ; v —_—dz . . S e
1. (a) Using Cauchy’s integral formula, evaluate (! 22192245 where C is the circle | z+1-i | = 2,

integration being taken in the counter clockwise direction.

. 1
(b) Expand m in Laurent’s series for |z] > 2.

Or

% dz
c2(z-1)(2-2)

1
2. (a) Evaluate , where C is the circle | z-2|= 3

» , ? xzdx‘
(b) Evaluate by contour integration 0 (xz N 9) (x2 . 4)2 .

3. (a) - Find a root of the equation x5 — x* — x3 =1 correct to three decimal places using Regula Falsi
method.

‘ .
(b) Solve by Gauss-Jacobi’s method :

B4x+y+z =110
2x+15y+62="T2
—x+6y+27z =85.

Or.
‘ Turn over
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4. (a) Find aroot of x3 — 4x — 9 = 0 correct to three decimal places using Bisection method.

-5, (a) Using Taylor’s series method sblve % =x2_ ¥, y(O) =1 atx = 0.1, 0.2, 0.3 and 0.4.

{

k ' B2 y(1)=15 at i
(b) Use Runge-Kutta method to solve dx x ,¥(1)=1.5 at'x = 1.2 in steps of 0.1.

Or
6. (a) Taking h = 0.05 andbapplying modified Euler’s method, solve the initial value problem
y'=x% +y,(0) =1, obtain y (0.1).
(b) Using Milne’s predictor-corrector method solve the initial value problem

2dy

— = (1 +x2 ) y2,y(0)=1 and obtain y (0.4). Use the solution values :
x ' ,

¥(0.1)=1.06, y(0.2) =1.12,5(0.3) =1.21.

l
| 222 +32+4

7. (a) Given Z(u,)="- ( )3 ,| z|> 8, show that u; =2,uy =21,uy =139.
v z-3 ‘ o '

(b) Solve x,,1 —¥n =1,¥p41 — %, =0, =0,5 =-1. )

| , Or
8. (a) Find the z-transform of :
t | () - e sin3t-
t
' 0 —(t+T
t‘ _ Gi) (¢+T)e (+v). .

1 n

(i) 4"+(5) +u(n-38).
(b) Find the i gransform of —— 1222
e inverse 2-transform o P 5218s 4"
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9. (a) Solve the following L.P.P. by simplex method :

Maximize Z = X + 2x2 + 3x3 — X4

subject to Xy +2x9 +3x3 =15
2x1 + X9 +5X3 =20
X1 +2x2 +X3+Xx4 = 10.

(b) Solve the following transportation problem :

- Destination Avail - F
D, D, D, D,
0, 5 3 6 2 | 19 o .
Orign 0, | 4 7 9 1 | 37
04 3 4 7. 5 | 34
Require - 16 18 31 25 -
Or

10. (a) Using the duality theqry, solve the L.P.P.:
‘Minimize Z = 3x; - 2x, + 44
subject to = 3x; +5xy +4xg > 7
6x1 + Xo +3x3 >4
Txy —2x9 — 23 <10
X1,%9,%3 2 0.
(b) Apply Vogel’s method to find the transportation cost to the following transportation model :
| | 1 2 3 4 ’
1 10 - 2 20 11 15
2 12 7 9 20} 25
3 4 14 16 18] 10
15 15 15

(6 x 20 = 100 marks)




