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English Version [Max. Marks: 50]

Q.1 (A) Answer multiple choice questions. 5

(1) Which technique is useful in allocating different job to different
persons at minimum cost.
(a) Transportation (b) Assignment
(c) Linear Programming (d) None

(2) Which methods are used for solving a linear programming

problem?
(a) North-west corner method (b) Vogel's method
(c) Graphical and simplex method (d) Hungarian method
(3) The parent population distribution is in non-parametric
test.
(a) Continuous (b) Discrete
(c) Infinite (d) Continuous and symmetrical

(4) What is the variance in the wilcoxen sign rank test?
2n+1)(n+1) n(n+1)(2n+1)
@—— (b) =—,—

n(n+1) n(2n+1)
©—/0— d)—,—
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(5) The value of d;; = Is obtained to find the optimal
solution in the transportation problem.

(@) cij — zy; (0) z;; — c;;
(©) ¢ij + 25 (d) cij. 2
(B) Answer the following. 10
(1) -, +, +, +, -, =, +, +, -, + Find the value of the mean for the sign
test.
(@) 4.5 (b) 4 (c)5 (d)5.4

(2) Find the value of mean for 8 observations to test H, : M = 50 by
Wilcoxon sign rank test.
(a) 18 (b) 28

(c) 30 (d) 8

(3) Solve the assignment problem and find minimum cost.
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FIGIH]|1]J
Al6 20|45
B|O|9|5|5]|4
Cl1]6|7|0]4
D|4|3|1|0]3
E|4(0|3|4]|0
@5 (b) 4 ()3 (d) 2

(4) Find the total minimum cost in the form of max (min-max) for

the given transportation problem.

D,

D,

Supply

Fy

28

48

40

Fy

32

40

60

Demand

56

44

(a) 3392

(b) 3492

(c) 3599 (d) 3299

(5) The revenue in Lakhs of Rs. is given in the following matrix.

Them Obtain the maximum Revenue by the matrix minimum

method.

D,

D,

Supply

Fy

80

0

160

Fy

64

32

240

Demand

224

176

(a) 60000

(b) 61952
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Q.2 Answer the following question: (Any four)

(1) Explain: Objective function
(2) Write the uses of linear programming.
(3) Define the problem of balanced and unbalanced transportation problem.
(4) Following random sample of size 5 and 3 are taken from the two
populations respectively. Find the value of Mann-Whitney U statistic.
Sample X | 22 | 30 | 33 | 38 | 20
SampleY | 18 |40 | 25| - | -
(5) A random sample of size 8 taken from the population is given below:
19,18,11,9,13,15,17,13
Test the hypothesis that the population median 12.
(6) Solve the following assignment problem and find the total minimum

cost.
Work/Machine | M; | M, | M35 | M,
J1 0O | 6 |26]|46
I, 00 ]20|30
I3 0|0 ]|20|36
J4 241 0 0] 0

(7) Find the total minimum cost by min (min-max) method for the
following transportation problem.
D; | D, | Supply
A 14 | 24 20
B 16 | 20 30
Demand | 28 | 22
(8) Give the meaning of non-parametric test.

Q.3 (A) Maximize the objective function Z = 4x + 3y under the following
constraints.
x +y <800
2xX +y <1000
0<x<400
0<y<700
Xx,y>0

(B) 12 boys and 12 girls appear in a competitive examination. Test at 5%
level of significance by using Wilcoxon signed - rank test that "The
performance of boys and girls are equal.” There marks are as follows.
Boys | 96 | 79 |82 | 72 | 73 | 75|78 |55 |91 |64 |51 |60
Girls | 85 (48 |69 | 71|89 |59 |57 |66 |68 | 76|50 |65
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(A) The principal of a college wants to test the academic efficiency of the two
professors. He gives the rank A or B both professors. Answer in the
questions there ranks are declared as below. According to this information
can we say both professors are equally efficient in their field? Use Mann

-whitney U test.

A A B,A/A BB AAAABDBAABADBADBDBBAB,

A, B,B,B, A B, B, B.

(B)Obtain an initial basic feasible solution by Vogel's approximation
method. Find total transportation cost and also obtain optimal solution.

OR

Factory | D, | D, | D3 | D, | Supply
0, 6 1|93 70
0, 11| 5] 2| 8 55
O 10|12 4 | 7 90
Demand | 85 | 35 | 50 | 45
Q.4 (A) Answer the questions (any two)

(1) A company has two factories. It provides the produced items to the
three businessmen b,, b,, b;. The elements of the matrix shows the
profit (in Rs.). Obtain the solution by Vogel's approximation method
to maximise the profit.

Factory/Trader | B; | B, | B3 | supply
F, 15| 9 | 13 800
F, 11 | 7 | 17 900
Demand 800 | 700 | 400

(2) The profit (in crore of Rs.) is given in the following matrix. Give the

assignment to maximise the profit.
W|X|Y
Al 416120
B| 8 |12 12
C|12]|12 |12
D|20| 4 | 8

(3) From the following data, test H, : M; = M, by the median test. Use
x? statistic and test at 5% level of significance.
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Sample X

53

57

49

54

52

60

Sample Y

51

59

64

62

56

58

66

56

(4) The signs of differences of 30 pairs are as follows:

R +’+

+

+, +

+

+

+

+

+| +) Ty T

Test the hypothesis that two samples have come from identical
populations by sign test.

(B) Write a short note. (Any two)

(1) What is linear programming? State the limitations of linear

programming.

(2) State the mathematical form of the transportation problem.
(3) State the difference between sign test and Wilcoxon sign rank

test.

(4) Explain the Hungarian method of finding the solution of
assignment problem.
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Gujarati Version

Q1 (A) W [csey Usileil Fcliol AL

2308000106051005

[Max. Marks: 50]

(1) g€l el culsduila siefl dSURN scH] 9L YHAU T w4

1691 WAH| YR salH AHRYLA] GUALL U D,
(a) dlselcudsIR OIGRIES!
(C) YW H[U1ogel CERNEEE

(2) YW B [A)%etstl S51USIell G54 Nuddl Yud 565 I dlsil
GUAldL LY B?

(a) dldcy WLl 3ld

(c) WIAW ¥4 [ sye{l 3d

(b) dlAeefl 2ld
(d) &ARYUAA] 3d

(3) (cstuuely uletQui Aetldstl (ddRQHi 4O [dda

(a) ddd
(c) ¥eid
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(4) [Agsleist sl sHis Ui [QuL g) 82
2n+1)(n+1) n(n+1)(2n+1)
@-—— O)——
(C) n(111-6kl) (d) n(22n4+1)

(5) dlelcAdsRefl YHRUH] BRdH B34 ludl HI2 d;; =
el [S4d Aagdii #1d 8.
@) cij — zy; (b) zij — ¢y
(C) cij + z; (d) cij. zi;

(B) oilAotl Usiloll Fellod AL,

(1) -, +, +, +, -, =+ + - + ASUL UM Hease(] (SHd 21l
(a) 4.5 (b) 4 (©) 5 (d) 5.4

(2) 8 Wddlsell Hie [daslelet usiL Ul GIRIHy : M = 50 o]
U3letel sdl Ul Heasel (SHd k).
(a) 18 (b) 28 () 30 (d) 8

(3) (1Y [Sctefl UHRUL G3E) el feictH W] 2014l
FIG[H]I

Ol W| bh|b|lol| o

m ool w >
AP OIO
Ol W o O|IN
Wk 01 O

A O OlO D>

(@) 5 (b) (c)3 (d) 2

(4) 4] dleaicddelRef]l YHRUL UL max (min-max) «il ld 54
RfolcdtH W Q0.

D; | Dy gzqa
F, | 28 | 48 40
F, | 32 | 40 60

Yol | 56 | 44

(a) 3392 (b) 3492 (c) 3599 (d) 3299
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(5) oilAeil A SHI Hlads Gl 2 Hi A Y] B, d] et A s+l
A HedH w195 1.

D; | D, 'EQQS1
F, 18 | O 160
F, | 64 | 32 240
Yio| | 224 | 176
(a) 60000 (b) 61952 (c) 61552 (d) 61900

Q.2 25Mi usilell it WUl 1 d UR)

(1) duodl: eqaeil [qay

(2) YW B[4 etetl GUALL Gl

(3) UHAE Wl HUHALY dlSaAcdE el HHRUL UHMd).

(4) 112 AeisN ) qu Ui dladl 5 ua 3 seeil Ueey [Ae2ll w4l
8. dl Qi -(cesil U- 1 191815<{] (Hd 211k

[[e2l X

22

30

33

38

20

[(e2l Y

18

40

25

(5) s YH(BHie dlaal «f1A 24 10dl [Ael] HI2 YH(BoAl Here 12 8.
] URsAUsi (o] i uletal g2l uletsl s,
19,18, 11, 9, 13, 15, 17, 13

(6) flAsfl (Y [Scisfl AHRAL GEE) el 56 RsiciH W] 218,
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(8) (4ot wiuely uleral »24 gj?
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siiMeflt [ M; [M, | Mg | M,
I, 0|6 |26]46
], 002030
I 002036
4 241000
(7) <ilAsi] dlsstcudelRefl 4HRUL UL min (min-max) il Ild §6 RfeldH
ui3] 9\,
D; | D, | Yasl
A 14 (24 20
B 16 [ 20 | 30
Yiol 28 | 22



Q.3 (A) &ddel ([A8y z = 4x + 3y il oflAell Uldoitla 1] HedH (SHd 5

nud),

X +y <800
2X +y <1000
0<x<400
0<y<700
X,y=0

(B) s WulHs UlelHi 12 915 ual 12 9153020) A6l sdl dl 8
915U wal W15 lell Buld WS AUl & Ad] YRS sl
uleiel Hie [daslelel sl sHis ulal gl uletl s21. 5% il
Alesdlsfl s&ilell GUAldL 53

9\s2l |96 7982727317578 55][91]64[51]60
M|
91531 | 85|48 |69 |71/89 /59|57 |66|68| 765065
]|

WYql

(A)AS 51aose1l (MUl o) A [us)efl Aei(QLs sideiHdl v uleel 5
50l 50 8. d A WAUSIell sHIS A 2d] B U M| (il B,
Uslddlotl Gl MUl dHetl sHiSL 1A Yosod o1& s 2Ll
A Hiled] uedl 9f AU sel 2SI 5 6ol AeAUS) AHell A-HT AW
(1412l 87 5% ofl Ulelsdlell 581l HI2 Aetlcsesil U uleiulell Guallal

2.
A A B A ABBAAAABBAABAB,A,B,B,B,A, B,
A, B,B,B,A B,B,B

(B)<llA AIUG dlEsicudsleil UHRUL HIsll UIR(MHS AR G5 dlAgs{]l 8

velrd Ad Aod). 56 URdEet W 14 dell ordH G3e ugl Ao,
5523l | Dy | D, | Ds | D, | Yrael
0, 61|93 70
0, |11|5]|2]8] 55
0, |10|12] 4] 7] 90
4ol | 8535|5045
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Q.4 (A) Usiloll Fcllod BIUL (UR Higll &)

(1) NS 5Uefl WA A 3523] B, AUl dUR °Ad drdal AU HIZ AL
AUIZI¥ by, by, by A HIsA O AlRAsl ees) aAslel (BHd
UM ¢21ld B dl 56 15l HedH Al A 1A Wl YHRILeD) G349
dlAdsil ¥{el[wd Id Aad),

¥s23l/duil | By | B, | By | Ydsl
F, 15 9 | 13 | 800
F, 11| 7 [ 17| 900
Hiol 800 | 700 | 400

(2) ollAeil A(QUSHL WIS (5US 2 HD) AU D dl LS HEdH Al
a 2la (e [sd 2410l

W[ XY

4 |16 20

8 1212

121212

20| 4 | 8

OOl w >

(3) ollAs{l Hilscll uefl Heare yleLl GlRLH, : M, = M,
Uls&Uelle] Uil 50, x2-1 1918151l GUULIL 521,

(el X |53 [57 (49 [54]52[60] - | -

((ieely | 51|59 |64 | 62|56 |58 66|56

(4) 30 %1551 Ul Anddl dslddlell Rleel ol Yrw 8. dl st
uleldl gkl <o (deol dHlel qH(EHiell dlul 87 Ad)

URseUsl o] uleisl 2.
-+ +----+-++-- -+ -+ -+ -+ - - - -+ + - -

(B) &5 oilt duil. (UIR Hiell !)

(1) YWl W11 22 92 YUl A 1esetefl HY[e 11 2saLLdl.
(2) dlEeicddE Reil qHRUL L[S (AU e LI,

(3) AUStL U&QL A [adsletet At sHiS ulell asd) dle
Ay,

(4) (o1 (5ctefl qHRAL HIReAl ENRYUsASA ctof Alet 521

*hkkkik END *khkkkk
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