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PART -1II
suenflass senflgn wHnIw Lemeflullwev
BUSINESS MATHEMATICS AND STATISTICS

(sWlp wHmID Y m&le eufl / Tamil & English Version)

&Ted jeme : 3.00 wewfl CHrb ] [ Qrgg wHuCueamser : 90
Time Allowed : 3.00 Hours ] [Maximum Marks : 90
Sleyemrast : (1) Swasg laméserd sflwrg udeurd o drarsr eramLsemen FiflLTTsgé

QameTerad. FalLFalledr GapuilmLider ojemms seaumsmewtlumeTflLLb
o L amnquings Qgilelssea .

2) Beod dog sBUY owuloar LLEGCDL  EWHMSHEGLD,
93 &5CaTIE(HaugnGL LwearL(Fs Couam(Hb. LILBIGE alaFelsnE
Quendled Lwem(h&SeLd.
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.

L& - 1/ PART -1
@y : () iewenIsg HaTssErdsEh ellenwalssea]b. 20x1=20

(i) Garhassiul’(Herer mrem@ wrHm e gafled Wasa|b ermLenL Wl
deaLaws Csmboshsss GNULGLer el ulmaryb Cargg
CT(PSaLD.
Note : (i) Answer all the questions.
(i) Choose the most appropriate answer from the given four alternatives and write

the option code and the corresponding answer.
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A -1 0
1. {0 A —1} eramy yamflufles s 2 ererfled, N -aor L

-1 0 A

(=1)3 (<=2)1

(@) Guuuer W (HLb (FF) 2
A -1 0

If the rank of the matrix | 0 A —1|is2then \is:
-1 0 A

(@ 3 (b) 1

(c)  Only real number (d 2

2. yoelw afludler g

(=) @ (<=$)0 (@) 1 (rF) -1
Rank of a null matrix is :
(@) o (b) 0 () 1 d -1

3. T(10) - w&ly :

(=) 9 (<) 10 @) o () 10
The value of I'(10) is :
(@ 9 (b) 10 () 9! (d) 10!
75

4. J. cosxdx -er WSl :
7
(=1) 1 (<) 0 (&) 4 (/) 2

7

The value of _[ cosxdx is:

7
@ 1 (b) 0 () 4 (d) 2

5.  @aerugsriy p(r) < erg U@L eg)
(=) MR=0 (@) MC-MR=0 (&) MC+MR=0 (/) MC=0

The profit of a function p(x) is maximum when :
(@ MR=0 () MC-MR=0 () MC+MR=0 (d MC=0
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LITEUGETILILD y2=4x a0 Sisen QFeLoussgIL e erpUBSSHID AThIsSSen LFiLy :

72 . 16 .
(1) 3 & AGser (<) 3 & AGser
1 . 8 .
(@) 3 & AVGSET (FF) 3 & AVGSET
The area bounded by the parabola y?=4x bounded by its latus rectum is :
(a) 72 sq.units (b) 16 sq.units
3 3
(c) 1 sq.units (d) 8 sq.units
3 3

(D2 +4)y =e* -@ei Blyliygammy

(1) Acos2x + Bsin2x (<=4) (Ax+B)e?*
(@) Ae~2*+Be? (FF) (Ax+B)e™ ¥
The complementary function of (D?+4)y =e?'is :

(@) Acos2x + Bsin2x (b) (Ax+B)e*
() Ae 2+BeX (d) (Ax+B)e

d—y = cosx GTel eUaSEHES(PF FweTLT e QUTES Siey :

(S=4) y=cosx+c, c LTWGSE5S WTH6l
(<) y=sinx+1

(@) y=sinx+c, c LIWSSEHS LLTHIE)
(

) y=sinx—2

dy

The general solution of the differential equation ol cosx is:
x

(@) y=cosx+c, cis an arbitrary constant
(b) y=sinx+1
() y=sinx+c, c is an arbitrary constant
(d) y=sinx—2

=1 erafled, AR?)=

() 2x +1 (<) 2x (@) 1 (7F)
If h=1 then A(x?) =

(@) 2x+1 (b) 2x (© 1 (d)
Vfla) =

(=) fla)=fla=h) () fla)+fla=h) (&) fla) (%)
Vfla) =

@ fla)-fla—h) (b)) fa)+fla—h) (o) fla) (d)

2x—1

2x—1

fla) = fla+h)
fla) = fla+h)
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11.

12.

13.

14.

4
E(6x) -@er L :
(1) 0 (=) 6 E(x) (&) 36 E(x) () E()
The value of E(6x) is :
@ 0 (b) 6 E@) (c) 36 E(x) (d) E(x)

@ FoeumilL wrdluller Hlspsse| sy erelHLrn eueFUMNSSILL (HeTerg).

X=x -1 -2 0 1 2
P(x) k 2k 3k 4k 5k
erefled, k-@ar SlliLimeng)
1 . : 1
(1) 15 (=) ygwid (8) e (") 7
The probability function of a random variable is defined as :
X=x -1 -2 0 1 2
P(x) k 2k 3k 4k 5k
Then value of k is :
L b) Z O d &
@ 1z (b)  Zero () One @
X~N(5, 25) erafled, Sl @QuicbBleneols LiFeuedlan wril Z eremiig)
X-=5 X—=25 X-25 X=5
Z="-— 7Z=— Z=—" ) Z=——
(@) 2= (@) Z="52 (@) 2= (W) 2=
If X~N(5, 25) then the standard normal variate Z will be :
X-=5 X—25 X—-25 X=5
Z=— Z=—— Z=—" Z=——
@) - (b) - © = @ =

e (HeuameUDMIET eTenel LIMUSTET LTI 2 (HeuTGSMg) ?

(SN) @ HenSilg WamanTled srenTlILHbD Ursleflwrsselen erewrentlsans

(=4)10 BBl @evGeuaflufiey Guplin@w CAsraneCudl empliysafer
CTERTEWT &SN &

(@) em usssdler FsGmpsatien eremeanflsbans

() QuiGrre Hlevawsdng eubg Csmb aumgsamswirerigeflen oramenilsans

Which of the following cannot generate a Poisson distribution ?

(a)

The number of bacteria found in a cubic foot of soil

(b) The number of telephone calls received in a ten minute interval
(c) The number of misprints per page
(d) The number of customers arriving at a petrol station



15.

16.

17.

18.

19.
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Famisetldlmhgl samrsdl LUl eThg6leum s LeTatluiluie) ojerenels@pLd

ererLiLI(hLD.

(S1) (Plga eTeT SjeTenay (<) QaT@d LaTUeTE
(@) eTETaTSESSSSOD 2 eTEn6 (FF) &am LIGRTLICTEnGE
Any statistical measure computed from sample data is known as
(a) Finite measure (b) Parameter

(¢)  Uncountable measure (d) Statistic

samerraiuder S nleppwireng)

o o o? o

() () T @ & (m) =
The standard error of sample mean is :

9 o o’ c
@ = ®) o © = @ -
Qumrgleurs QUELLITEID LwaUBSSUILIHD GOUTLH erewr
(=) elewed @D eramr (<) Qamerarere) @MUIL(h eregr
(@) eraflw @MU eragr (rF) iy GO eremr
Most commonly used index number is :
(@) Price index number (b) Volume index number
(c) Simple index number (d) Value index number
X euenruLgdler Ce s HUUTL(H ereameam efdssdnlq g :
(<) X+AR (=) X+AsR (@) X+AR (F) X+A5R
The upper control limit for X chart is given by :
@) X+A,R (b) X+A,R © X+A,R (d) X+A,R

UL CH@ epane eremSemnar &mlLiLg,

(=) &p evavg) epeve (<) Coed> Qg epava
(@) $p QL g apeved (rr) Ge euegl epeme
North-West corner refers to .

(a) bottom right corner (b)  top left corner

(c) bottom left corner (d) top right corner
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20. Sengoupm Sielld FEELH Smpsafen ecramailsons < ag) :

(=) m+n—1 -5@ FWLWLODI) (<) m+n-1 -&@& &
(@) m+n+1 -&@ FLLHDG (FF) m+n+1 -&@ FOWD
In a non-degenerate solution number of allocations is :

(a) Notequal tom+n—1 (b) Equal to m+n-1
(c) Notequal tom+n+1 (d) Equal tom+n+1

L@3l - I / PART - 11

@MY : eTemeuCuienid a1 elarTésErsE el wellssabd. arm eram 30 -&@
SL_Lmuwng eflen wefl&se|b. 7x2=14
Note : Answer any seven questions. Question number 30 is Compulsory.

21. @ ; 01 Zj ererm Sjenfludler srsHenens sreams.

1 4
Find the rank of the matrix 0 >
9 2 -1 4

22, wIUGHS Id—x

dx
Evaluate J.(Z 3)2
X+

23. 22+y?=a? erany euaneTeuaTUlle EUENSEHGIG(HF FOGTUTL HL SIS,
Find the differential equation of the curve x>+y?>=a?

24. flx)=x>+3x wHmbd h=1 eraflléd, A flx)=2x+4 eran Hlmieys.
If flx)=x?+3x and h=1 then show that A f(x)=2x+4

25. galsg Fweuriiiy wrdl X pearg Weareumbd Blspsseys srranull CubHmeTerg
erafled, k=0.1 erasm SmaTl&sHal .

X 1 2 3 4
P(X=x) k 2k 3k 4k
The discrete random variable X has the probability function
X 1 2 3 4
P(X=x) k 2k 3k 4k

Show that k=0.1
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26. Yeppwnm mbg Brawrunser Cr FowsSdHe Far_LiLhdleamer. eunmled sflwrs
3 sane&6eT HLMeUFSNETET HHPSH6 SHTeHTs.
Five fair coins are tossed simultaneously. Find the probability of getting exactly 3 heads.

27.  (pso6eUmS N TG cTemen ?
What is Type I error ?

28. TL(h A@THEHEHESTET 6UTSSH5S FIDLBSLOTET @QeMUBISGEHL 6T CSTLTjenL i LjeTarfl
efleurmiser SPpsaaT i Leimamuie Carhasiul (Hereng).

et | Qeoruid R)
1986 15,420
1987 15,470
1988 15,520
1989 21,020
1990 26,500
1991 31,950
1992 35,600
1993 34,900

eperm A ar(h Srogenss e b syrafl wevmenws LwemuBhsd CursE
HULSMmeTS Saursd(hs.

The following figures relate to the profits of a commercial concern for 8 years.

Year Profit (%)
1986 15,420
1987 15,470
1988 15,520
1989 21,020
1990 26,500
1991 31,950
1992 35,600
1993 34,900

Find the trend of profits by the method of three yearly moving averages.

[ lliys / Turn over
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29. £@ésaset§trr|_ Slaflgse (Qeorubd) amflew &ma)s.

: GipBleeo
Qewmur(h
S1) (S2) (Ss) (Sy)
A, 5 10 18 25
A, 8 7 8 23
A, 21 18 12 21
A, 30 22 19 15

GpHlmoliurigea HapeseErsE Wesnetlear SUCQUMm Nfulery HAnbs

CFweur L SHTens.
Consider the following pay-off (Profit) matrix Action States.

States
Action
G | & | & | 6
Ay 5 10 18 25
A, 8 7 8 23
A, 21 18 12 21
A, 30 22 19 15

Determine best action using maximin principle.

30. @mdlblene Cewels iy MC=14—6x+4x> wHmID LIOTE QFwe| 12 eraybGugl,
CF6F FTTENLIS STEHTS.
The Marginal Cost function MC =14 —6x +4x2. Then find the cost function if fixed cost is 12.

Lu@&d! - 11 / PART - III

@MY : eTemeuGuiend 61 HaTésEns@ elenwelldse)b. eflarm eramm 40 -&S
SL_Lmuwng elen wefl&se|b.

Note :

Answer any seven questions. Question number 40 is Compulsory.

31l. x—4y+7z=14, 3x+8y—2z=13, 7x -8y +26z=>5

eT&M FLOGTUT(HEHET 6(HEIGENDE| ADDEN6 eTedh ST (H.

Show that the equations are inconsistent.
x—4y+7z=14, 3x+8y—2z=13, 7x —8y +26z=>5

7x3=21



32.

33.

34.

35.

36.

37.

. .X2
HUEGHS Ix6_4 dx

2
dx

X
Evaluate I

6

x~ —4

y=x2 eTain LFeueeTWSSHD@GL y=4 ererpm CarliughEGb @eLlul L urlienud
STETS.

Find the area bounded by the parabola y=x? and the line y=4.

Y3=2,Y,=—6, ys=8, =9 wHmId y,=17 erafller, Aty, samsd(Hs.
Given y;=2, y,= —6, y5=8, y,=9 and y,=17, calculate A%y,

Q@ BrewTwld epetm (penm et LLBiEmg. X eramug serddl iUl L genavsaertien
craentiGans erefled, X-@er Hlrem Liraued smienlid SHevr(hLllq&HsHeLb.

A coin is tossed thrice. Let X be the number of observed heads. Find the cumulative distribution
function of X.

X erepiid wrdlwirerg @uidbleney LiFaiamed emumml igem Frmafl u=30 wHmib S
Newdad o=4 erafled, P(30<X<35) -8 &Hmemns.

V4 1.25 0
0.3944 0

Area

X is a normally distributed variable with mean w=30 and standard deviation o=4. Find
P(30<X<35).

V4 1.25 0
0.3944 0

Area

Crss euatsd CFULD e, srear ellhumer Cgls Clorss < liddarsafiaw,
4% < LibeTseT GampUTheTeTenel eTard Fam&lnmr. FweurliliL wpevpuie Ggfay
Qe L 600 &y uberseflen, 36 < lileTseT @GammUT(HeTareneal 6Tefle, BHebe
< LudergeT @hEs L LGenpenis SmeuTs.

A wholesaler in apples claims that only 4% of the apples supplied by him are defective.

A random sample of 600 apples contained 36 defective apples. Calculate the standard error
concerning good apples.

[ lliys / Turn over
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38. Qar@ssiuul@erer Ldrefl elleurhis@rd@ aurpsmas sré GHUILE orehrenanr
SeTEHS ().
o eNlewn 60
CuneTaseT Salalle °r
2005 2005 2010
A 10 7 9
B 12 6 8
C 17 10 15
D 19 14 16
E 15 12 17
Calculate the cost of living index number for the following data.
" Pri
Commodities Quantity e
2005 2005 2010
A 10 7 9
B 12 6 8
C 17 10 15
D 19 14 16
E 15 12 17
39. &G Qar@ssiul(hemer @gissH samsdlan Fwe| aflasrear 2 &hs STeneu &rarTs.
@L b
E 1 2 3 4
5 P | 11 17 8 16
g Q 9 7 12 6
gl R | 13 16 15 12
S s|14 10 12 11
Find the optimal solution for the assignment problem with following cost matrix.
Area
1 2 3 4
P | 11 17 8 16
£ Q| 9 7 12 6
% R | 13 16 15 12
® s|l14 10 12 11
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40. $iés
(€Y +1)cosx dx +eYsinx dy=0

Solve (eY +1)cosx dx +eYsinx dy=0

u@&3 - IV / PART - IV

SN : Semenisgl aTésErdsEh el weléssa]b. 7x5=35

Note : Answer all the questions.

41. (=) A pmibd B erem @) adlhueners Gummersailer sHGLTeNSW FHhang elDHLIen6T
50% wHmid 50% <& 2 eTengl. HISTGeumlenr eNmHLILIRISGET ¢elbleumm e LpLD
wropfeamer. GFeamm eurrd A-g curhdweuigafledr 60% Cum WSearHb A-gm
aurmiGdlarpert. 40% Cum B-&@ wrhleallBdpriger. Cserm euryd B
aurhiSlweurgefles 80% Cuir g WO eurhi@Gdpriger. 20% Gui A-&d
orHl NG Smriser. Q@ eurrhsEps@GL WUnE Seursallar ghasL
uBEHsmers sreans. @by CursE GsTLuwrearmed erliGurg Fwblane
L (i ?

S|6060F)

.. dy
(<) Biss : L+ — 5y =

(@) Two products A and B currently share the market with shares 50% and 50% each
respectively. Each week some brand switching takes place. Of those who bought A
the previous week, 60% buy it again whereas 40% switch over to B. Of those who
bought B the previous week, 80% buy it again whereas 20% switch over to A. Find
their shares after two weeks. If the price war continues, when is the equilibrium reached ?

OR

[ lliys / Turn over
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42.

43.

12

q 5I Jx
9@ - [— dx
S AR Ny =

NV
(<=4) 10 UBLBISEHRSS @RMUPen dHEsUUBL @M Barsdlen weser sTams
sand6s@H b6 aleurniger &G QarhdEsll (heTerer. 1955 plb 6u(HLSS 6
&&HET Qgrensenw LG (HS.

GU(HL_LD 1951 1961 1971 1981
&EHET GFTens (QeL ssdle) 35 42 58 84
5 \/—
x
(a) Evaluate : J.— dx
2\/§+1/7—x
OR

The population of a city in a census taken once in 10 years is given below. Estimate the

population in the year 1955.

1951
35

1961
42

1971
58

1981
84

Year

Population in Lakhs

(=1) ey Quirpeflen Coameud Friy LOHMID eflliyg sriy wapGu Py =18 —2x—x2

P =2x -3 soflenav eflenecvudled masrCGeurt 2 Lifl pmib 2 HusSHwrert o Lflepwis

ST S.
S|6060F)
(=) @m sweumily wrHl X-Garar Hepssey ALIGHE sTiuTag)
4x®,0<x<1 )
f(x)_{o, LHEmBIE D craile,

E(X) wpmid V(X) sear(hlligqéseLd.
The demand and supply function of a commodity are P4y =18 -2x—x? and P, = 2x—3.
Find the consumer’s surplus and producer’s surplus at equilibrium price.

OR

Consider a random variable X with probability density function

3 .
f(x)={4x , if0<x<1

otherwise

Find E(X) and V(X).



44.

45.

(=1)

13

Qe FQgmase pepewll Uweru(Bsd 1986 b au@mLSSHDHETE

Qgmfpsreneuler o HUSSH IS Srams.

QU(THL_LD 1974 1978 1982 1990
BNV

(<) umidl&@ eumLd eumgSendwirerigaflen erewantlsang syrafluins e HIOIL 550G

Qranh wGL. e Hl gl :
(i) GUTYEENSWITETT GTeU(RHLD cuUFeledeney

i 3 oz AsHE G UTGEMSWTTT  UHeUSDHETET

Blapsseilanand sarHle. (e~ 2=0.1353)

Using interpolation method estimate the output of a factory in 1986 from the following
data.

Year 1974 1978 1982
Output in 1000 tonnes 25 60 80

1990
170

OR

The average number of customers, who appear in a counter of a certain bank per
minute is two. Find the probability that during a given minute.

(i) No customer appears

(i) Three or more customers appear. (e ~2=0.1353)

() x+2y+z=7, 2x—y+2z=4, x+y—2z=—1 erarp FwarTHFemer HCywifler

adFews LweaTuRSSH Siés.

S|6060F)

9067
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(=) 8Cp Qar@ssiulBerer CUTEGUTSH SaTsdlen b gl
ghyeLw Sirellamer Ceursadlen GCarymu wpenpulled &meims.

CamLolLLb ety
D; D, D;

s, o8| 5| 25

S; 716 |9 40
Cgemau 30 25 45
(a) Solve the equations x+2y+z=7, 2x—y+2z=4, x+y—2z= —1 by using Cramer’s
rule.
OR

(b)  Determine an initial basic feasible solution to the following transportation problem by
using Vogel's Approximation Method(VAM).

Destination  Supply
D; D, D,
S 9 8 5 25
Source S, 6 8 4 35
S; 7 6 9 40
Requirement 30 25 45

46. () @@ swrfluurert aupmdw DA euLgder srrafl b euelleno 1,800
<sa|b S alewssd 100 ysa|b 2 dmargl. s el gdler wphle| ausdlanto
HSw Asmpleomi b epeoid iFlaisgiereng) erar 2 fenwimeri gamdmmr. e
sgapenmd Cardlés, 50 &L euL b rSMwrs erhEsIUL(H AFem symafl poluybd
ausllento 1,850 eremmm seanrLdlwiin®hdpgl. swrfliurerfler gmhenm 0.01 eremm
Wenssreaw Hlenaw GCargenamuie ghssmom ?
S|V
(<) eraflu grmafl wpevpuller epaod Spseam Lereall eleurmsEhsE LHeusTe
ESNUIHEETE HTeHTs.

au@Lbd | srerearr® | sreoreaer(®)| I sreomear(® | IV srevmesr(h

2008 72 68 62 76
2009 78 74 78 72
2010 74 70 72 76
2011 76 74 74 72

2012 72 72 76 68
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(@) The mean breaking strength of cables supplied by a manufacturer is 1,800 with a
Standard Deviation 100. By a new technique in the manufacturing process, it is claimed
that the breaking strength of the cables has increased. In order to test this claim a
sample of 50 cables is tested. It is found that the mean breaking strength is 1,850. Can
you support the claim at 0.01 level of significance ?

OR
(b) Calculate the seasonal indices from the following data using Simple Average method.

Year |IQuarter|Il Quarter |III Quarter |IV Quarter
2008 72 68 62 76
2009 78 74 78 72
2010 74 70 72 76
2011 76 74 74 72
2012 72 72 76 68

47. (=) §iés : (D>—10D +25)y =4e>* +5.
S|V
(=) oreviwr, urdl LOmD SDayT elmasEGHNUTLH arsmers &LpdHsamTL
STeUEHER&5E Sam(HLligsHg HMLD euDHDETET HHESS eTEHD F(Hs.

ClLm (R ETSHET il SHoTed
2000 2010 2000 2010
oy 38 35 6 7
Garayaio 12 18 7 10
UL e 10 15 10 15
srA@LTmET 25 30 12 16
@57 Qswaysar | 30 33 8 10

(a) Solve : (D?>—10D +25)y =4e>* +5.
OR
(b) Calculate the Laspeyre’s, Paasche’s and Fisher’s price index numbers for the following
data. Interpret on the data.

Commodities Price Quantity
2000 2010 2000 2010
Rice 38 35 6 7
Wheat 12 18 7 10
Rent 10 15 10 15
Fuel 25 30 12 16
Miscellaneous 30 33 8 10

-00o0-



