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arev giemey : 15 Bfl_miser + 2.30 wenfl Gprbd Grss QTS0
Time allowed : 15 Minutes + 2.30 hours Maximum marks: 90 marks
Sy fleyeny Heir: (1) oyemenrgg aflarrésend sflwrs uglard o srergr sraTusmar &l LTTSgd Clarsirarab.

EFLugalled GemulGliler gemns samsranfliurerfl_ib o 1 @nquirss Gsflaldaa;b.
(2) Baotp evvg smrIy enwullenet GG erwsIuSHEGD IgsCaTiIyRusDEGL LUGTUBSS
Gouedr(Pib. UL BIGBST ueHTaISDE ClLSTHAD LILETURESeD.
Instructions: (1) Check the question paper for fairness of printing. If there is any lack of fairness, inform the

hall supervisor immediately.
(2) Use Blue or Black ink to write and underline and pencil to draw diagrams.

uggl -1/ Part -1
GOty (i) swarsg allarrésens s aflan  wellésayb. 20x1=20
(i) GsrRssiuL prerg eflenLsafls) aeayb erhijenLw el ullener G5 ibosHSE)
GOTL st eflen_ullemsoruyid Caidg) eT(psab.

Note: (i) Answer all the questions.

(ii) Choose the most suitable answer from the given four alternatives and write the option code with the
corresponding answer.

A -1 0
1
0 4 -1| ereirm oyewfluflssr srid 2 staflev, A -air wy
1 0 2
(o)1 () 2 @3 () -1
A -1 0
If the rank of the matrix| 0 A -1 | is 2, then the value of 4 is
1 0 2
(a)1 (b)2 (c)3 (d -1

2 4x+6y=35 10x+15y=13 ererp swerum’ ® Gsreiins
(@) 9Cr @ Siroy oo ® (wy) Sy devLwng
(@) sramemisanaswbm SieyssT o_abr® (/) GupaE L. argiflévansy
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The system of equations 4x+6y =5, 10x+15y=13 has

(a) an unique solution (b) no solution
(¢) infinitely many solutions (d) none of these

2x+3

J-\/x2+3x+2
3
(@) x> 43x+2 +c (o) Vx> +3x+2+c (@)1og(x2+3x+2)+c () %(x2+3x+2)2+c

J- 2x+3

2T ax s
Vx? +3x+2 )
; 3
2 2
(a) Vx2+3x+2 +c  (b) 24x>+3x+2+c (c)log (x? +3x+2)+c (d)—3-(x2+3x+2) +e

(2) o i

dx  -er wBys Friry

(o) V7 o5, ) g @) 2z (FF)%
F(i) is

2
(a) vz (b) jz-;— (©) 27 (d)—;—

2 HnsusrsSsr @miglloma sumeurit wHDID @niFBlewe Qaeweyd ariy wewpGuw MR =10-5x
wopis MC =-2442x. Grug X steitugl o HusF) ojerey eresfled, @eorLig Friy

Tx? ~7x*

(o) 7x? +34x (9y) 7x?—34x @) 34x—% () 34x+ 2+ k

The marginal revenue and marginal cost functions of a Company are MR =10—5x and MC =24 +2x
where X is the production output, then the profit function is

7x? -7x*
(a) 7x*+34x (b) 7x* —34x (0) 34x—— (d) 34x+——+k
y= | x| sTEnILD eusnsTeuenTwmess 0 -e9Bhai 2 suenr aghHUBSSID S TEIsSSeT Liriiy
(o) 1 #2517 o0& (=) 3 #air gv@ast (@) 2 Fa1T JjVGH6IT () 4 #5511 SVGHST
Area bounded by y = 1 x| between the limits 0 and 2 is
(a) 1 sq. unit (b) 3 sq. units (¢) 2 sq. units (d) 4 sq. units

AN
[?‘;] +2y? =x et ouenaEsClE s swsTuT®

(o) suflsns 2 whHmyb Lig 1 2_enL_wg). (=) euflema 1 wHIID Lig 3 2_ewL_wigy.
(@) suflems1 wHmIb g 6 2 _eoL_wg. (/) suflewa 1 wHmnd Lig 9 2_ewL_wig).
i

3
The differential equation (gx_) +2y3 =x is
Ly

(a) of order 2 and degree 1. (b) of order 1 and degree 3.
(c) of order 1 and degree 6. (d) of order 1 and degree 9.
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8

10

11

12

13

(3D + D-14) y =13¢” -sir Apiys Qgrevs:

2
£2x

(o) e () xe™ @) %ez‘ () 13xe™

The P. L of (3D* + D-14)y =13¢> is

X 2 2x X ax 2%
(a) Ee (b) xe () > e (d) 13xe
E=
(o) 1+A (o) 1-A (@ 1+V () 1-V
E=
(a) 1+A (b)1-A (©) 1+V (d)1-V

Qar@Bss iUl Bsirer alleursiseafsedhs A3y0 -65T gy

X 5 6 9 11

y 13 14 16 19
(o)1 (=)0 @2 () —1
For the given data, the value of A3y0 is

X 5 6 9 11

y 13 14 16 19
(@)1 ()0 ©)2 (d -1

@rain® ysiralsend@ @eniuilsy sThg aflgwret Al Hen1oreflsssord Tapib wrmlwTeTg

(o) saflss Fweuriitiy wryl (=) Oariédlwrer Fwsurdiling wrafl
(@) s6f55 nmiGeuaf (/) gweumiing wrf

A variable that can assume any possible value between two points is called

(a) discrete random variable (b) continuous random variable

(c) discrete sample space (d) random variable

Bapssey oLTsHd #riy p(x) —sr BOGLEG wHOuTTS
(Sugedluio (=) peiray (@) srmei () pyoupplawe

The probability density function p(x) cannot exceed
(a) zero (b) one (c) mean (d) infinity

FEHDIOLL Lreuedler LessTUsTensugsearTerr b(n,p) -&@ Frrefluller wgliy 4 whmib wrmiur@ 4/3

srefled, P(X 2 5)-@esr wgliiurerg)

(@) @3)° (=4) (213)°(1/3) (@) a3y (%) 42/3)°

If for a binomial distribution b(n, p) with mean 4 and variance 4/3, then the probability P(X 25) is equal to

(a) (2/3)° (b) (2/3Y°(1/3) (c) 113)° (d) 4@23)

FDIGULLT LTeusSled GleunpPléarer Blaipsseurarg GarevalldssTer BlopoasansuliGUTs) @)(HLoLniE
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14

15

16

17

18

19

sTeufleD, BredrEg pwHAuflsd 5 Oleumnf QumIuEHE TET JEANEE B ]
(=) 16/81 (=) 1/16 (@) 8/81 (/) 1/81

If in a binomial distribution, the probability of success is twice as that of failure, then out of 4 trials, the
probability of one success is

(a) 16/81 (b) 1/16 (c) 8/81 (d) 1/81
Fapig6fle0l(Bh g semtahal i 1 epsCaur yerefuflusd DIETENEUHEBLD. ............ sTeTLILI(RID.
() Osr@glusmustens (=) #»m1 ussSTUSTEN S

(@) yyeajsrer oeTeneu (F) sTomentisE55DD ojarevau

Any statistical measure computed from sample data is known as ...............
(a) parameter (b) statistic (¢) infinite measure (d) uncountable measure

g prerrefluilsr S inlempwirers)

o o o c
(o) —=— (=) — @) —= () ==
S| o 2 » ) \/’—1 \/E
The standard error of sample mean is
o ol c o’
@ —=— (b) — (©)— (d)—=
\2n n Jn Jn
Clurgieurs Gu@GbUTEID LWSTUGSSILEID GBTC_® stevor 2y @D.
(=) Gameirarey @GP G sresor () wgliy ST @ sreir
(@) aflemsv EHMIuTr_ B srevsr (=) ereflus @aSufC () sredor
Most commonly used index number is ;
(a) Volume index number (b) Value index number
(c) Price index number (d) Simple index number
—)? - suenTUL Sglsit GLoed &L QUM (B sTevensvedIL SoflEs gniguwig)
(@) X+A4,R (@) X +4, R (@) X +4R (W) X +4R
The upper control limit for X chart is given by
(@) X+A4,R (b) X +4, R (c) X +4,R (d) X +4,R
CUITEGOITSS) &6T0TEET eI ~---mmmm sTeibCurg swplevvwphn Gurs@eurss) & ST &5 T LD.

(o) Ghorg g suprised # Qwrgs Csemeu (1) Qurss aspmissy = Gorgs Cxemeu

(@) m=n () m+n—1

The transportation problem is said to be unbalanced if

(a) Total supply # Total demand (b) Total supply = Total demand
() m=n (d m+n-1
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20 SHSED sewrshAl ThS @ Blewy wHmib Blreflabd Syl 9a1&EGHsafsT sraanlsams
(=) peirmy 1w’ Gib (%) g@ppsiucsb e
(@) wglsiiul b spsdrm) () Bleupplsv ergayLilsvensy

Number of basic allocation in any row or column in an assignment problem can be
(a) Exactly one (b) at least one

(c) at most one (d) none of these

L@ —11 / Part - 1I

gC8sed 7 aflarrdsensE allen_weflsseyd. eflerr stew 30 &@ s Lmwwrs aflenweflds Geusbr(Bib.

Answer any 7 questions. Question no. 30 is compulsory. Tx2=14

21  HCruwflsr aidleow LwsTu®SP Siey srewms: 2x+3y =5, 3x+5y=9
Solve the equations 2x+3y =5 , 3x+5y =9 by Cramer’s rule.
2 xdx

2 @revrd syiumes Cappiems uwsruGs eA0IGs: [
1

2
Evaluate Using second fundamental theorem: I );dx

| X +1

23 MR =20-5x+3x? eresflev, CLorss eumeuTIs FTTL] &HTENTS.
If MR =20—-5x+3x?, then find total revenue function.

24 YFleuld CevgyibmarssICHTCaT S CleTEGULIGT Muamestls s FLATUTL L &TaTs.
Find the differential equation of the family of all straight lines passing through the origin.

E-1

25 V= 6TedT Blmieys.

Prove that V= EF:—I

26 Yesefl wBnFL @ wpewm eTesTDHTV 6T6dTERT?
What is point estimation?

27 QT FEouiy ursueder syref 12 gsaienLw Sl aflevssibd 4 aapibd o pBleneriiimm] o et

H(HSHMSHEH Fn 5.
Comment the statement: The mean of a Binomial distribution is 12 and its standard deviation is 4.

X
) =O9152’3a475

28  p(x)=<20 * erestley, P(2 < X <5) -m seavr(® Ly sEeayib.
0, wpHDUg
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X
X x=0,1,2,3,4,
it pooy=120" *=ObE3S enfind P <X <5)

0, otherwise

29 2 Husd Qrwsypsnpulley wrmurt g Herer STyeTEsefsT amssamend GBIULGS.
Mention the types of causes for variation in a production process

30 Sue»rwmy BuUIrdGeurd gl HewTdh@GH%efeT FhLjenL WS Fey.
Define: feasible solution to transportation problem.

ugg - II1 / Part - HI

TGz 7 aflarrésense allmLwealldsan. aflarr srar 40 6@ sl Lrwwrs el weflés Coussr@HLo.

Answer any 7 questions. Question no. 40 is compulsory. 7x3=21
1 2 -1 3
31 2 4 1 =2\ erebrp jeuflullsir Srdbglemenrds &mevsras.
36 3 -7
I 2 -1 3
Find the rank of the matrix |2 4 1 -2
36 3 7

32 wPdes: [(x*-2x-5)edx
Evaluate: '[(xz -2x- S)e_”dx

33 Osrevsuil e wepepwils LTSS ¥° =16x steitm LTauETWSE DG LHDID X =4
ereirp Garl BEGn @ Cw Sieni_uBID HIRESSST UTIsnLd, &TeaTs.

Using integration, find the area of the region bounded between the line x = 4 and the parabola y* =16x

Sk Yoy

dx x
Solve: Q_Z: X
dx x

35 Oar@ssiiu’ Bsrer gL susnesrerwt LwsTUBGS alGULL 2 DIliIepLsS &TeTs.

X 0 1 2 3 4

Y | 1 3 9 | - 81

Find the missing entry in the following table.

X 0 1 2 3 4

Yy | 1 3 9 | - 81
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36 OQer@ssiul Bsrer OFIsgIHe0 emfsasrer ( purulsd ) 2 sbs alyssams I6LEHailsr

Wedmienes LGTUBRSH 5Tevrs.

aflgysid @:gg;ﬁsmvasaﬂm ﬂmmuug@&m
1 2
Sy 40 60
S; 10 -20
Ss —40 150

Select a strategy using the rule Minimax for the following pay-off matrix (in rupees).

Strategy - States-of-nature -
£ 2

= 40 60
2 L ~20
% =40 150

37  @uepleme BlEps56a) susnereuenTuilet TEHID AT (PSHEITENIOL LIGHSTL{ S 6W6T 6T(L0S1%.
Write down any three chief characteristics of Normal probability curve.

33 90 g pfleir ojemey 50 2 ewLw @@ wrgflufler S L aflwssid 6.3 @b JSHGTW WPemd
Qsrenauller S L allevsaid 6 stesfley, wrgliflufler S Ciflenip Siressrs.
The standard deviation of a sample of size 50 is 6.3. Determine the standard error whose population
standard deviation is 6?

39 &rrewf wrhpd GFrsaer aflsrssea,b.
Explain Factor Reversal Test.

40 9@ BUT G HTETWS®DS FERTHFEDIT, Hewev erevflsd, % 6 - Qumdlpri wpmid 4, sT63fl6D,
22 - Qogubsdpri. oeurs @eruggler stiuriliy wHmih WIHIUTL L eTenaIe WL
senrL_Bliayib.

A person tosses a coin and is to receive X 6 for a head and is to pay X 2 for a tail. Find expectation and
variance of his gains.

ugd -1V / Part-1V

Sjwarsg alerraseEnds@n allenL weflsayb.
Answer all the questions. 7x5=35

41 shosule o srar Awpmin B erepud @)@ euswswrer Geriiysefls sHBUTNSW FHengLl LBKIED
15% whmin 85% @b, CFearm @ A surmdweuiseflsy, 65% Guir Bamdn ez @bs
YaTHD aurtigdnrisst. 35% Gui @)bs Y eT®H B -5 wrplel@alsrperi. Gasrn @ B
auriidweuiseflsd, 55% Gui Waw@n s @)bs waTOD arkgdpriser. 45% Gui @ibs
@ A-s@ wrd al@dprissr. 9n PWHSGU DG Saupdler Fhoms Lk EH6T
sresis. Guayh shosulls Fuplame stiGurg it Hu@h?

(Srsvevg)
2
urunISS OFTasuT L @M FnlL 06T TV eTaTs Gl TaiT(h), J‘xz dx —g wgGs.
1
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42

43

Two types of soaps A and B are in the market. Their present market shares are 15% for A and 85% for B. Of
those who bought A the previous year, 65% continue to buy it again while 35% switch over to B. Of those
who bought B the previous year, 55% buy it again and 45% switch over to A. Find their market shares after
one year and when is the equilibrium reached?

(OR)

2

Evaluate the integral as the limit of a sum: Ixz dx
1

sflwrer Qurlguilsr £ @ Qurmeflsr Ggemear HDILD Seflliy FriyseT eopGuw
8 +3
P, =——1—2 5 ds =52— stesfle, sBems sworeT Heveoullerdp BisTGeuri HMILD
x+ U
o hHuggwrerfler o_vflepwis Srenrs.
(spevsvg1)
2 waflsasE sadlullsr apswrs ClEISSILED WGHS Bl aflenerallenar shHUBGSINSHETET
Bapssey 0.001 gy@b. 2000 puissflsy (o)) Wsdeflurs apsTn) HLTSEHE S wi b (=) Blrewt(®h
pUisEnsE@ Cusd wEHHS adi almearalamer ghuBusHETaT Blspssallmears Hew158) (06
[e?=0.1353]
8

Under perfect competition for a commodity, the demand and supply laws are P = _l -2 and
X+

P=x+3

s

respectively. Find the consumer’s and producer’s surplus under market equilibrium.
(OR)

If the probability that an individual suffers a bad reaction from injection of a given serum is 0.001, determines
the probability that out of 2000 individuals (a) exactly 3 individuals, and (b) more than 2 individuals will
suffer a bad reaction from injection. [ €2 =0.1353]

dp d*
g, =l3—6p+2;,‘?+ dtf whmid O, =3+ 2p ersruar wepGu @@ GuTEeflsT Coemea Sjeney
whmid Sjefliiy Sjerey A wapans GHlsAsmear. @Ak p aloomus GPlGSDS!. FHws
uforHmsgleT et Blensy allenelsnis &mreus.

(S1svev51)

x=1, y=2 erapub Gumrgy x> dy+y (x+y) dx =0 eréiTp sumEEOSHpF FweTUIT 1967 HPLis

Fremend; &reits.

Suppose that the quantity demanded and quantity supplied is given by the equations
dp d’

Q,=13-6p+ 27€+2?23 and Q, =3+2p respectively, where p is the price. Find the equilibrium

price for market clearance
(OR)

Find the particular solution of the differential equation x’dy+y (x + y) dx=0 when x=1, y=2
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44

45

y= f(x) steirp griyssrer, x=0,1,2....,6 @ sa wglyssr £Cp Qar®Hds ul Hsirerg.

x |0 1] 2| 3] 4 | 5 | 6
24 | 38

y [ 2] 4 10| 16 | 20

preing wlisemen w Gib Qerein® y(3.2) < Gprrrw wdieu yerdprid s Oapadisr
GHSITHmSL LweTUB S &Tevsias.
(e0ev5)

Qesrrerfluflst Gen & Qe@maamats twsTu®sd f(x) -t wdlienu x =15-6 sraTs.

x 3 7 11 19

/(x) 60

42 43 47

The values of y = f(x) for x=0,1,2....,6 are given by

0 1 2 3 4 5 6
20 38

y | 2| 4 | 10] 18 24

Estimate the value of y(3.2) using forward interpolation formula by choosing the four values that
will give the best approximation.

(OR)
Using Lagrange’s interpolation formula, find the value of f(x) when x=15
X 3 7 11 19
f(x) 42 43 47 60

2@ swaumiiiy wrl X -Gler Blapssey LiESE sriy f(x)=ke_| x',——oo<x<oo sroflsi), k -@)sir
wgllienu saBUly Sseyh wHmID Fweriitiy wriuler srred wHmID LTHILTL_L aTeneud
ST (BILilig &3 eyLb.
(Sysevg)
2@ Ogriidfwrer swauminiy wrp X oyerg fsreumb Hapssey sriamul Qubperers

X=x 0411 2F3 141516 7
p(x) 0|k |2k |2k |3k |k*|2k* | TK +k
steafle, (i) k —@eir wglliswudasrens. (i) P(x <6) wpmud P(0 < x <5) -2 srews.

(ii) P(X < x)> %ésasrrso'rx—@sﬁr GODHSULF wFlewL saTBLigsEaD.

The probability density function of a random variable X is f(x) =ke1*!,—c0<x <. Find the value of k
and also find mean and variance for the random variable.
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46

(OR)

A continuous random variable X has the following probability function

Value of X =x

0

2

3

415

6

7

p(x)

0

k| 2k

2k

3k | k2

2k*

Tk +k

(i) Find k (ii) Evaluate P(x < 6)and P(0 <x < 5) (iii) f P(X < x)> %, then find the minimum value

of x.

Geaurgedleir Carymt wpewmenids QETaiT(R & 1p&HTL LTS GaUTHgl %ewTdhEleT Djig LILienL_

DTG STED6U &TeisTs.

aNFGure epwwid Boiy a;
Di | D2 | Ds | Ds
S 11 13 | 17 | 14 250
ad S 16 | 18 | 14 | 10 300
Ss 21 | 24 | 13 | 10 400
Ggeweaub; | 200 | 225 | 275 | 250
(2yebeva)

umSS Bredlsr susllemwenwt (9mbssren) w100 HarefBiast CaTam 9w CsTESlullamers

Osfley Gaiig Heummlsr #rmem wHmid H' 1 aflevssd wenpBuw 7.4 Aymrib whmyid 1.2 Syrib sreaflsd,

LSS BredleT #rrai susentoullest 95% poLlsama @enL_Geusflenw sresrs.

Find the initial basic feasible solution for the following transportation problem by Vogel’s Approximation

Method,
Distribution Centers Availability
D, D, D3 Dy
S 11 13 17 14 250
origin
S, 16 18 14 10 300
S3 21 24 13 10 400
Requirement 200 225 1275 250
(OR)

A sample of 100 measurements at breaking strength of cotton thread gave a mean of 7.4 gram and a standard

deviation of 1.2 gram. Find 95% confidence limits for the mean breaking strength of cotton thread.
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47 $Cp Qer@ssuu@erer @@ Ourwmpefllsr eumLTHAr o Pusdlse Lédm aiss wepullsy
Cri&Car®h Cursdlenar QLT wHhgss.

), 60T (DT : 1995 1996 1997 1998 1999 2000 2001
o Hussd (Lerselsv): | 155 162 171 182 158 180 178
(Stsvevg1)

sorevdlwit, urd wHmd eyt aflwas BTG aansmer o_peurssayb Cuayh wigeflsr Bgmer

SOSBOME 555,
DG LILDL YT | BLLi Y
Glumrmsirassir

aflemey | ojerey | aflensv | jerey

L] 15 5 16 8

Gsrglenw 10 6 18 9

QUTL_6W& 8 7 15 8

eTMG LT mHer 5 12 6

@ pr6avayssr 16 6 15 10

Fit a straight line trend by the method of least squares for the following table, represents annual production of

a commodity.
Year : 1995 1996 1997 1998 1999 2000 | 2001
=rodustion 155 162 171 182 158 180 178
(in tonnes ) :
(OR)

Construct the Laspeyre’s , Paasche’s and Fisher’s price index number for the following data and also
comment on the result.

Commodities 'Base Year. (;urrent Yea'r
Price | Quantity | Price | Quantity
Rice 15 5 16 8
Wheat 10 6 18 9
Rent 8 7 15 8
Fuel 9 5 12 6
Miscellaneous | 16 6 15 10
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