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PART - III
suenflas senflan woHmIL Lemetluiluweo
BUSINESS MATHEMATICS AND STATISTICS

(s wHmb ymdle eyl / Tamil & English Version)

&re jerey : 3.00 wexfl Cryw | [ Qurgs wHLGLTEET : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90

Sidleyenrasn : (1) omass damasesn sflurs udeaund o aagr aarugamen slurisgys
Qarerereyw. F&LLSNQR G@nuimiden semns samsrastuuTeriLD
e Lagwnss Jsflelisseyw.

(2) Beo oegky &smUY owullemar oLECL  aEHUSDHELWD,
3 &CsTyHausnEw Jwau(Bss CauamrBb. ULmsd auamyusnE
Gluendlér LweTL(HESeLD.
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@ - I/PART - I
@Y : (i) Siewensg amssensEn elowellssean. 20x1=20
(ii) Qer@ssluul Herer wIHY eNevLsalldy Waayb ghyeLw eferews
Copintshsss GOV HLrean eflenulemanyn Csrgg erpgeywb.
Note : (1) Answer all the questions.

(11) Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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If A= [2 O], then p(A) is
0 8

(a) 2 b) 0 () n (d) 1

2. plA)=p(A, B)= wrilsaflen cramalisans erafler Cgm@glLumeng :
(<) @ORs®LEY DD
(=) @EmEsmLey oLwug whp daralémsupn Srasd QuppeTarg
(@) epohsmLe eLWF)
(<21,) @MhsmLey 2 eLlug wHnD danaisamsunn Sreyser GubmeTens
(8) mrsmLeYy 2 mLWE)
() gmusmwey e.aLwg wHnw @Cr em Siey QunmeTearg
If p(A)=p(A, B)= the number of unknowns, then the system is
(a}) inconsistent
(b) consistent and has infinitely many solutions

(c) consistent

(d) consistent and has a unique solution

=]

3. [e*dx -ar wdiy _
0

a) 2 b) 0 © Y d 1

4. Qerud sriy p(x) g QUHLLELGUF) :

(1) MR=0 (@) MC-MR=0 (@) MC+MR=0 (m) MC=0
The profit of a function p(x) is maximum when :
(a) MR=0 () MC-MR=0 (¢} MC+MR=0 (d) MC=0
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Cganeus aniy p -5 j’@ = kjd_x erafléd k =
p x

1 1

(@) ~ (28) Mg @ o

g () ~Md

For a demand function p, if j’d_p = kjg , then k is equal to :
p X

] 1

(@) ~ 5 (0)  mg ©

nq (d) —My

@ Qurmeller Sefluys ermy p=3+x wHQID X, =3 erafle, e.pusdwurert 2 ufl :
3 S 7 9

(1) 5 (<) 5 (&) 3 (m) 5

The producer’s surplus when the supply function for a commodity is p=3+x and

Xo=3 is

3 b2 7 q 2
(a) 5 b) 3 ) 3 (d) 7
3
d’y 2 _ [(dy) : AT LML e e o i
| - |\EJ —4 =0 erern awanssblaps swearurlger aufleng wHMD U
wenGw :
(21) 1wpgo 4 ()2wdno6 () 2wpgw 4 (7) 3 wdmd 6
3
- - ion | Y2 _ [(dy
e order and degree of the differential equation | —<%| - [|=£| -4 =0 are
Th de dd f the diff tial t 2 (dx} 4=0
respectively.
(a) 1and4 (b) 2and6 (c) 2and4 (d) 3and6
jx = f[x] erenm euig.edld 2 dmem FLLKSSTE WMEEASWS swauT®H SrssLuL
Y y
uweruBSsLLGHL WySludle e
(1) y=v () x=vy (@) x=v (™) y=vx

A homogeneous differential equation of the form dx _ f(xw can be solved by
dy )

making substitution.
(a) ys=v (b) x=vy (c) x=v (d) y=vx
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9. Af(x=
(=) fix+th) - fld () flx+h) (8) fla-flx-h) (7)) fld=fle+h)
Af(x) = _
(a) Sflx+h)=f(x) () flx+h) (c) fld=flx=h) (d) Sfl-flx+h)
10. Vf(a)=
(1) fla)-fla-h) () fla)+fla-h) (@) fla) (/) fla)—fla+h)
Vfla)=____
(a) flaj-fla=h) (b) fla)+fla=h) (c) f(a) (d) fla)-fla+h)

11. gm Qeriréflurer Hapssa; ugeuaded ¢ eratug ¢ wrmledl eretmme p(x=c]
TUGUrGID eTHME SIS QUGG ?
(<) adliven  ()ggPue () srar Quarg (7) gey

If ¢ is a constant in a continuous probability distribution, then p(x=c¢] is always
equal to

(a) negative (b} zero (c) does not exist (d) one

12. gm swauruly wrdldlear Hlapssey sty Geameumory euemrumsEsUuL(Hareng.

X=x | =1 -2 0 1 2

P(x) k 2k 3k 4k Sk

eratled k -@e wlliureng) :

(@) 1 (@) ugus (@) ge ()

B

The probability function of a random variable i1s defined as :

X=x -1 -2 0 1 2

P(x) k 2k 3k 4k 5k

Then k 1s equal to :

(a) % (b) zero (c) one (d)

NP
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13. @ edpugdurat gurfisgn Wer ellens wrHmsEHlpaeild (switches) 2 sg56ig
suriluysar epur@eaaramey ererm AMWUUGEDF. ¢m Cuampuwllsdr GméEw
50 Barellens wrHM&EGWPsaileo sfsuisors 2 GopurGsea QEHUUSDETET
Hapsseunag :
() e ! ()2 e ! (@) 25e! () @eveu g bldoame

A manufacturer produces switches and experiences that 2 percent switches are
defective. The probability that in a box of 50 switches, there are atmost two
defective 1s

(a) el b) 2e ! () 25e”! (d) none of the above

14. mmuyl ureusller deupilasren flspsseurarg GCoroaissrean Hlapsasamauls Gume
@mpwLmg eraflad preng wundseiler Ysalw Ceundl Quneugharer flapssey :

(9) = (@) 5 @ 5 (") —

In a binomial distribution, the probability of success is twice as that of failure.
Then out of 4 trials, the probability of no success is

a2 16 1 g L
@) 57 ®F &1 & ST
15. @n puwaws Qsr@dulen Fam oTen SAMWPESUUHEING.
(1) @Pyeym Semmd (<) QPigeYDT SemTD
(@) wyerw sewTid (FF) @pgeym 2L SeRTid
A of statistical individuals in a population is called a sample.
(a) finite set (b) infinite set
(c) entire set (d) finite subset
16. crarugl  pews Csrgdllgarer  gaubleurm e miyw
GabCsMssiLBeusnE @b swwrear eumilieu efld@gn geamme@n,
(<) gam UeRTUETENE (<) veRTUIETEN G
(@) puowns tsrEd () sweumdiiy sagy
A is one where each item in the universe has an equal chance of
known opportunity of being selected.
(a) statistic (b) parameter
(c) entire data (d) random sample
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17.

18.

19.

20.

sgamerraflufen S Llenpuireng) |

T o {
(@) 7 (=) 75, (@) % ()
The standard error of sample mean is :

U U ol a
(@ ®  Hm € @ -

y=a+bxeremm Gurs@ Carliige b’ -Glem wéiureng :

(=) Bens g G () erlGunmg Wens
(@) yRHwbd (m) eruGuigid @
The value of b’ in the trend line y=a+bxis :

(a) Either positive or negative (b) Always positive
(c) Zero (d) Always negative

Epssam erhs GOUILE erawr sre wrhm Cergaarerw flevmey Gewdng ?
(=) urflhlan GAEC G eram (=) ootllagh @D H erair

(@) erevlSwr @GHGLGH erewr () Guhamdlu Sienersgid

Which of the following Index number satisfy the time reversal test ?

(a) Paasche’s Index number (b) Fisher Index number

(c) Laspeyre’s Index number (d) All of them

Erwmen Garur@® ergen Qsmiyewg ?

(31) BOUGSFE®W QETaETL SToTagams el CFleug,)

(<) euflenss QsrLi GréflanansEnéE e a6s SToramaend Cames®HULE
(8) frLsssmipw gaeuasailen ey

() Cuheadu eneansgd

Decision theory is concerned with :

(a} decision making under certainty

(b) selecting optimal decisions in sequential problem

(c) analysis of information that is available
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u@s - I / PART - II

@&y : amauCuayd gup darésErsd alaLwealléseyn. elarm aam 30-&@

sLLmuwng olenLwellésey. Tx2=14

Note :  Answer any seven questions. Question No. 30 is compulsory.

21.

1 2 3
A=|2 3 4| erem iawtlulen gradenans &rers.
357

W N
B oW
-

1
Find the rank of the matrix A= |2
3

-J

22. f'(x)=8x>-2x whmyd f2)=8 erafle, fix) - sraws.

23.

24.

25.

If f'(x)=8x>~2x and f{2) =8, then find f{x).

28 wfssaqib smasg CrrGar B Aargulden eumssbawps swearum L

SO WES.

Find the differential equation of the family of all straight lines passing through
the origin.

h=1 aafld, (E~14)° =322 -3x+1 eren Hmiays.

If h=1 then prove that (E~1A)x3=3x%-3x+ 1.

@ranh usemLsd @G5 svwsde eSsuu@Rdng. GHé Cula Fmuulul
parsafler sqBsw Foeamil wrilurss smsLUGEDS aeaflw, s Hapsaay
Blepm FrTenL 2 (HeuT&eeyL.

Two unbiased dice are thrown simultaneously and sum of the upturned faces
considered as random variable. Construct a probability mass function.

[ Hgpliys / Turn over
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26. wrawmautsdr A grileeeu QupesHarTer aaTarllémamw G TWLM&HELW0
gwaumitiy wrdlurg X @més Hib. arhasiul L i suamaruiladmbg X -@er
eTrlTurTggHe Wllenus serrLplueyw.

X=x 0 1 2 3

PX=x}| 0.2 0.1 0.4 0.3

27.

28.

29.

30.

Let X be a random variable defining number of students getting A grade. Find the
expected value of X from the given table.

X=x 0 1 2 3

PX=x)| 02 | 0.1 | 04 | 0.3

FlHoUYL ureuelear syrefl wdluy 20 carayd HlLdllassgdean whHiurarg
4 eremeyd CareRTLme), ‘n’ -@Qet wWHUGenens srewa.

If the mean of binomials distribution is 20 and standard deviation is 4, then find
the value of ‘n’.

& g len Byemey 50 2w g wrdlfllfen UL eflwssd 6.3. Sis0E AL ppeows
Ggrengufer S L eflegad 6 erafley wrdflufen &L Llleny srams.

The standard deviation of a sample of size 50 is 6.3. Determine the standard
error whose population standard deviation is 6.

GO eramenflan Lwerum e efeuflgsaywb.

State the uses of Index number.

x=1, 2, 3, 4, 5 aaflad, y=f{x)=x+3x eramy eniy&G WenGHTEE Coumum g6
SILLCUMGRTENIL QUi UaNLDESHELD.
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u@d - OI / PART - Il
&y : aemeuCuenn g damssens@ e walldsab. ellar aam 40 -&@
SLLMuWS oflenLweflasan. 7x3=21
Note : Answer any seven questions. Question No. 40 is compulsory.
31. spenguile 2 emer A OMD B o flw 7 e wrerd Carerme Cummers@pasmen
A B

A[O.g 0.1

wrYs® Hlewpssey enfl ] erailed, swhlevuiled &7 BeMLWTETLD
B10.3 0.7

QarerL geu@eun, QUTHeTSEREHTE Sheng LkEDEDEE TS,
Consider the matrix of transition probabilities of a product available in the market
in two brands A and B.

A B

A(09 0.1
BI0.3 0.7

Determine the market share of each brand in equilibrium position.

1
32. QramLmb SlueLs Csnmseasl uwueamu®BE j 2-2); t3 4k -an iy
Spxt o+ 3x + 7
ST .
Using second fundamental theorem, evaluate I& dx .

_1x2 + 3x +7

0
33. y=|x+3| erenp cuemeTeuenTenl euenTs. GLoguLd f|x + 3/dx -@len wHUMLE STENS.
-6

0

Sketch the graph y=|x+3| and evaluate I|x+3|dx.
-6

34. 8ités : (1-xdy-(1+ydx=0
Solve : (1-xdy—(1+y)dx=0
[ #muys / Turn over
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35. GsrRsslulHerer L aumamenwl uwetuBsH ellHuLlL 2 mueus sTes.

36.

37.

38.

X 0 1 2 3 4

Yx 1 3 9 - 81
Find the missing entry in the following table.

X 0 1 2 3 4

Yx 1 3 9 - 81

semsdue erdliurisgedlan LaTL&ET wreney ?
What are the properties of Mathematical expectation ?

UTLETET UFeieTerg F@MOULL UFeualer TOMWUNs <66l §DHETer
SL(HUUMHSer 6T(LpgIs.

Write the conditions for which the poisson distribution is a limiting case of binomial
distribution.

GObu aurey desaaysdlL weapawl vwau@sS Wearaumb alleurhs Ehéd
2012 - el DglumL el reé sren( 2015 -&&Ten uTPHms
GO eramanentd &L Lew&EeYLW,

QU enser shlemeo Hlenmaer
2012 2015
=Ml 250 280 10
Ganrgenwo 70 85 5
Goramb 150 170 6
eTasTRlewTIl 25 35 4
E_I([Ijl'Jl_| 85 a0 3

Construct the cost of living Index number for 2015 on the basis of 2012 from the
following data using family budget method.

Price
Commodity Weights
2012 2015

Rice 250 280 10
Wheat 70 85 5
Corn 150 170 6
Oil 25 35 4
Dhal 85 90 3
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39. Qsr(ssuul(parer HeflsaTar o anhs elussms (i) baflyellen BUGLH wWHMD
(i) BoQumedar Bsdly wflweunenn LwaTLHES &rems.

_ sBemevsetlen DemeotiLn(Bsen
dysn &80 B ®
E, E,
S, 40 60
S, 10 -20
S; -40 150
States - of - nature
Strategy
E, E,
S, 40 60
S, 10 ~20
S, ~40 150

Select a strategy using each of the following rule.

(1) Maximin (i) Minimax

40. ep BUT @M Brarusanss samhdprt, some aalld T 6 -gu Gupdlpri wHHW
Y, erafled T 3 - Qequsmudimnt. yeung Qerugden erdliurmiy wHmw wrmurc (K
SjeTeneuan s ST Hlwey .

u@3 - IV / PART - IV

GOLY :  Simesg lanmés@rsE eflenwellése L. 7x5=35

Note :  Answer all questions.

41. (21) @@ Cstens T 5,000 e1g H@TgDE 6%, 7% LOMID 8% Sr&&migW CPE)
uni@sailer 190s8 WPae0® QewtLL®, a@® Cwrss eumwbranons I 358
QupluAng. wsed @rar® wsahsafldimbg FeLsEn uHLIaTLD,
epaTmTeLg (PSOL g (HhHg HoLsEb eumorasams el T 70 Sifsb erafla,
Sibepeny LkGsd Qs LD WeSHsmer grapanuia srars.

SV
[ Smliys / Turn over

https://www.tamilnaduboard.com


https://www.tamilnaduboard.com/

5967

12

(<) e(m Carrédluren sweumiiy wrhl X yeng Gemeumn Papsses sriauls

(a)

(b)

Qupmererg eresle,

Value of| 1 2 3 4 5 6 7
X=x
P(x) 0 k 2k | 2k 3k K | 2K* | 7K +k

(i) k -enn wdllenus sraRTs.
(ii) P(x < 6), P(x = 6) bpmid PO < x < 5) -6 SMaws.

(iii) P(X € x) > % -S&Tan x @& GenhsULs LHUMmLE Sav(HlligdseD.

An amount of ¥ 5,000 is to be deposited in three different bonds bearing 6%,

7% and 8% per year respectively. Total annual income i1s ¥ 358. If the

income from first two investments is ¥ 70 more than the income from the

third, then find the amount of investment in each bond by rank method.
OR

A continuous random variable X has the following probability function.

Value of 0 1 2 3 4 s 6 ;
X=x
P{x) 0 k 2k | 2k | 3k | K | 2¥* | 7K%+k

(i) Find k. https://www.tamilnaduboard.com
(ii) Evaluate P(x < 6), P(x = 6) and P(0 < x < 5).

1
(i) HPX < x) > 5 then find the minimum value of x.

42. () x -mu QuTmss xe3X -nd Agresud(Hs.

(<

(a)
(b)

(V0G|

)@ GOudie @uidrn eurullers 2 pugd QEuwiu@n FmEweanpuded

o oo @GopurBsdar 18 sgealildlgw eafld swarbiuy wenwlle

CorpdsBasuuin prang SHme@wapuile :

(i) eNwrs @m Gampur@erer Hm@wen

(i) @epur® Qeaer HmEwep

(iii) a,a;‘;]a;uf_&b 2 @enpuUr(H&eT o gTe Q@@mmm @muusharer 51&;5@{58;61{
SITERTS.

Integrate x3e3% with respect to x.
OR
If 18% of the bolts produced by a machine are defective, determine the
probability that out of the 4 bolts chosen at random
(1) exactly one will be defective bolt
(i1) none of the bolt will be defective
(iii) atmost 2 will be defective bolts
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(<@1) @ Gurmeflar ellene p - Aurmég GCoemen QpHlpsdl Ma =

(<

(b)

13 5967

p + 2p?
100 — p — p?

erafler eflenew 5 YLD Caeneu 70 erad QuTps dgen Caeney Ty WLHMID

GU(Mau TWE STTeOUS STEUTSH.

{6060 F)

) @ @Qubdlrb surfla@n o pusd Dunmefler o Hdfluransatisn &L allewssad
1.6 Ge.b. sweaumily weapwWe CasmplshssuulL 64 wrflflsefler syre
2wybd 90 Q&8 @b 2dllursmselar cwyb 88 Gs.Slmes
GopaursGaur Jowg 92 Qs.b&E HswraCear QmaEn Curg
SLuuTsRIGmar umgdaswrert flyrsflsdprr. 2 dpusd QFuwiiu’ L syrefl
2 Wy CaramL. e gflurstser, 95% puwllsms Qe Geuafulied ienwwb erem

QUG SMEWITET(HSEG 2 MISILMHSS Wigjor ?

1%
Z,|=2.58

2%
Z,]=2.33

5%
1Z,]=1.96

10%
|Z,|=1.645

The elasticity of demand with respect to price p for a commodity is
_ p+2p°

100 — p — p?
is 70.

. Find demand function where price is ¥ 5 and the demand

N

OR

A machine produces a component of a product with a standard deviation of

1.6 cm in length. A random sample of 64 components was selected from the
output and this sample has a mean length of 90 cm. The customer will
reject the part if it is either less than 88 ¢m or more than 92 cm. Does the
95% confidence interval for the true mean length of all the components
produced ensure acceptance by the customer ?

1%

2%

5%

10%

Z,|=2.58

7,/=2.33

17.]=1.96

7] =1.645

https://www.tamilnaduboard.com
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44. () e cuanerauanguila o aremr FGHaID W LeTatl (x, y) QLSS DeoWSHFnig Wl
CerGCarligen erley (y3 —2yx?)dx+ (2xy? - °)dy=0 @w. Coaib @QHs
cuenaneuenywreng (1, 2) yerefl euflé Claedlpg erafer, euememeuanyullen

FOGTUN. L & STERTS.
AL

(=) ereflw syrefl evperwd vwatLBSH e Qurmeflar e husdHuler sreomam(H

umeusTed GHUL e sesd(Hs.

Ss01(h |1 sreuneior(h) | I sreonssor(p) | HI snevneser(h | IV smeoneser(h)
2005 255 351 425 400
2006 269 310 396 410
2007 291 332 358 395
2008 198 289 310 357
2009 200 290 331 359
2010 250 300 350 400

(a) The slope of the tangent to a curve at any point (x, y) on it is given by
(y° — 2yx?)dx+ (2xy?2 — x3)dy=0 and the curve passes through (1, 2). Find the
equation of the curve.

OR

(b) Calculate the seasonal index for the quarterly production of a product using
the method of simple averages.

Year I Quarter I1 Quarter II1 Quarter IV Quarter
2005 255 351 425 400
2006 269 310 396 410
2007 291 332 358 395
2008 198 289 310 357
2009 200 290 331 359
2010 250 300 350 400
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45. () ghengullev 2 amer A HMIL B @meuemswrer Csruysatlen snGurengw FHengL
undH 15% whmib 85% @, een earh A curhdluecuiseafld 65% Cui
B Sens @QBS paHL urthGdprisar. 35% Gur B -§&@
wrilell G emant. Qaemm ewH B eurmdlweuisafles 55% Cuim @bs L@THID
Bear(H evg urm@Gdprisear. 45% Gui A -&@ wrd AGSHDTTSET. G
2 @H&EL @ SuDflan shasl ukdBamars srams. Gue)b Fhengudld
gobleney erIGLITE et L Hu(b ?

VG
(<) 10 euLBISHERSHE @D aTHssUUBL @ Barsdlar wiser tgrams
sem&0aHLNen efleurniger &G QaTHsaLL(ReTerar. 1955 -y 1b auhHLSdHlen
wEseT dgrensen WwHUGHS.

Su(HLLD 1951 | 1961 | 1971 | 1981

wase Cgrens
(@evrs5850)
(a) 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
(b) The population of a city in a censes taken once in 10 years is given below.
Estimate the population in the year 1955,

Year 1951 1961 1971 1981

35 42 o8 84

Population in lakhs 35 42 58 84

) 3x? + 6x + 1
46 (2) 1f0aGs "'lx +3) (x2 + 1) o

316060
(=) uLGwnE eperer wpevpeowll vwetuBsH Wereurmn Curs@oursg sarmadlen
<O SglumL FrsHunrans Sieney Smes.

D, D, Ds D, Saflly
O, 5 2 19
0O, 1 37
0, 5 34
Caenaeu 16 18 31 25

https://www.tamilnaduboard.com
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2
(a) Evaluate : ij +6x+1 dx

(x + 3) (x% + 1)

OR
(b) Find an initial basic feasible solution of following problem using north west
corner rule.

D, D, D, Dy Supply
0O, 5 3 6 2 19
0O, 4 7 9 1 37
O; 3 4 7 S 34
Demand 16 18 31 25

47. (=) GCaancud emimy py=25-3x LHMIL Seflliys sy p, =5+ 2x erafley, swHlanauia
E&TGeurt 2 ufl wpmb e pusHurert 2 uflenws srems.
{60605
(<) 2010 -yib @TgHG (i) revdwr (i) urd (i) o ogT eemad GO {H
cramsener Weneumid Letefl efleurmiusenéss semsdlHs.

o ellemev S6TT6Y
Olun(menaen
2000 2010 2000 2010
A 12 14 18 16
B 15 16 20 15
C 14 15 24 20
D 12 12 29 23

(a) Find the consumer’s surplus and producer’s surplus for the demand function
Pq=25-3x and supply function p =5 +2x.

OR
(b) Compute (1) Laspeyre’s (ii) Paasche’s (iii) Fisher’s Index numbers for the
2010 from the following data.
Price uanti
Commodity Q ty
2000 2010 2000 2010
A 12 14 18 16
B 15 16 20 15
C 14 15 24 20
D 12 12 29 23
-00o0-
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