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PART - III
suenilas senflan wnmiw Lemefluflweo
BUSINESS MATHEMATICS AND STATISTICS

(50 wHmbd yrdle el / Tamil & English Version)

&rev Sjerey : 3.00 wexfl Cryw [ Qurés wHLGUETSET : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90

Sidleyenrast : (1) S@ads edanas ey sflurs udaurd o aast aaugme sfurisss
Ggrarerayw. AFsLLSldQL @G@onuilmulen s samsrartuurerii b
o Leangwnss Qsflelssey.

(2) Beod g smUY owllaar OLECL dEHMUSHEW,
S &CeTyHasHEw vwau®Bss CauamBb. ULRSE udFusnE
Lluenélér LweTu (556 b.
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.

u@d - I/PART - 1
@ily : (i) evengs damsseEnsEh eflen weflase. 20x1=20

(i) Qar@ssiuearer wrhy AeLsald Weaeyb ghyeLw deLows
Capints®sgs GHUELHL edleLufemanyn Gsrdg e pseyw.

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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it A=|2 0], then p(A) is
0 8

(a) 2 b) O (€) n (d) 1

2. plA)=p(A, B)= wrilsafllen crameanflisens erafler Cgm@uureng :
(=) pORs®L DD
(<) @HESHWE LG WHNWD daraisasudy Sreysedm QuDpETg
(D) pmhsmLa e oLWLS)
(<) @mmsewey 2 mLwg whnb aaraflsamsunn Srejser Gubmneeng
(8) emrsmLe 2 mLWwF)
() emEsemwey 2L wg wHmw @Gr em ey Qubmereng
If p(A)=p(A, B)= the number of unknowns, then the system is
(a} 1inconsistent
(b) consistent and has infinitely many solutions

(c) consistent

(d} consistent and has a unique solution

=]

3. [ dx -eén wéy .
0

(a) 2 b) 0 © Y% @ 1

4. @eruF smiy plx) e CUHLOLEL g

(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 (b) MC-MR=0 (c) MC+MR=0 (d) MC=0
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Caeneud sy p -4 j’@ - kjd_x erafléd k =
p x

1 1

(@) = %, () ng (@) o (7)) =mg

For a demand function p, if Id_p = k‘[ﬁ , then k is equal to :
p x

1 1
() ~ g (b) mq4 (c) o d  -mq
e Qurmafler sefluys sy p=3+x WHNID X, =3 eafld, 2 pusdwurert e.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 L5 7 g 0
(a) 5 (b) 5 (c) 5 (d) 5
3
d%y |2 (dy) . < . : Cedr el ..
| - |\a} -4 =0 erenm uenss6s(pF swanur_ e auflens wHmb Ulg
weonGw :
(1) 1 Lmmb 4 (<2,) 2 wHmib 6 (@) 2 womw 4 () 3 wpmd 6
3
. : ) d%y |2 dy
The order and degree of the differential equation @ - (aJ -4 =(Q are
respectively.
(a) 1and4 (b) 2and 6 (cj 2and4 (d) 3and 6
jx = f[xj eranm euigelle) 2 GTeT FLLRSSTE UMEEAHWYS FwETLTH STESLIUL
Y Y
uwenuBesULGD SrSlud e
(21) y=v (<) x=vy (@) x=v (") y=vx

A homogeneous differential equation of the form dx _ f[.’.ﬂ can be solved by
dy Y,

making substitution.
(a) y=v (b) x=vy (¢} x=v (d) y=vx
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9. Af(x)=
(31) flx+h) = fl (&) flx+h) (®) fld-flx-h) (/) f(x)-flx+h)
Af(x)= .
(a) flx+h)=fl () flx+h) (¢} fld=flx=h) (d) fix)-flx+h)
10. Vf{a)=
(1) fla)-fla—h) (&) flay+fla-h) () fla) () fla)—fla+h)
V)=
(a) fla)-fla=h) (b) fla)j+fla=h) (¢} fla) (d) fla)-fla+h)

11. gm Ggrorsédlurer Hlaswssey ureusde c erenug ¢ wrhledl eremmme p(x=c)
TUCGUTGID TN WS QHEGD ?
(o) ardliven  ()ygPue () srem Quang (m) g

If ¢ i1s a constant in a continuous probability distribution, then p(x=c) is always
equal to

(a) negative (b) zero (¢) does not exist (d) one

12. @ swaurouy wrdlllar Blawssey sriy Waeumory euemrwmssUUC(Hereng).

X=x -1 -2 0 1 2

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

erafled k -@e wdoureng :

1 L . 1
(@) 15 (<) LhBWd (&) peam (™) 3
The probability function of a random variable is defined as :
X=x -1 -2 0 1 2
P(x) k 2k 3k 4k Sk

Then k 1s equal to :

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

NP
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13. gm 2 pusdwrert gurflg@n Wer efens wrmme@EWpsefle) (switches) 2 s56i5
swriluysar @enur@Bearaee eeam ANULUBHEDS. e Cuampuied Qmésw
50 Blamellens wrymps@llpsaie fdsulsons 2 Gopur@sar @mUusDHETEr
Hapsseureng :
(S) e ! (@p)2e ! (@) 25¢! (7) Qeveu g dldene

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) e~ by 2e7! (c) 25e”! (d) none of the above

14. mmmuyl ureudlen deupdlasran Blapssaurang Coreoaisarar Hlapsaanaus Gume
QLR earafler preang wpundlsaie Umelu deaunidl Qumeugnsrer Hapssey

(@) = (@) 5 @ 5 (m)

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
&) %7 ® & Sy ST
15. @6 pyows AsrEHullen Fam eTan AMWPE&EUUBEDS.
(=) Pyayn samd (<) WPy HEwTLD
(@) Yoo semd (%) aoup ol samd
A of statistical individuals in a population is called a sample.
(a) finite set (b) infinite set
(c) entire set (d) finite subsect
16. aatugl  Wwpeows Qergdullgiater  gaGeurm e muyb
GsbOsHEsLILHUSNE @(F Fwwrar eumilieny elld@gn eemmE@Lb,
(<) Sam LGTUETENG (<21,) LeRTUGTEN 6
(@) puyews LsrEs (F) sweumddy &agy
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.

samsrraflufen S Lllenpuwireng) -

@ a {
(=) 7 (=) 75, (&) % (")
The standard error of sample mean is :

o T ol a
@ 7= ® © @ -

y=a+bx erenmm Gurs@ Gamiiged b’ -@en wdlureg :

(=1) Blons g G (=) eruGurgd Blens
(8) ygwb () eruGumgd Genm
The value of b’ in the trend line y=a+bx is :

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

Epsaan rbs GOUWUIL® ereair sre wrhm Cerganarenw Hlenpey Qedlpg ?
(=) urflulen @GOG eram (=) oot9agi GOELE eram

(@) erevQwir GMuiLH eres () Cupsmmlu Hamarsgin

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

Emoren Gamur() ergen Qg m et wig) ?

(1) poUsSS@mL CararL Sroragms el QFleg

() auflengs Ggmii Wreflamansené 2 ahs Sroraksamer GaibbsHUug)
() denrLésdsmpu saeudsailer erey

() Cuhsmdiu HenenF D

Decision theory is concerned with :

(a) decision making under certainty

(b) selecting optimal decisions in sequential problem

(c) analysis of information that is available

https://www.tamilnaduboard.com



7 5967

u@g - I / PART - II

@AY : sremeuCuend gp efanésEnsE oflenwelldsan. eflarm eram 30-&@

sL_Lmuwns 6deLweafldsey. Tx2=14
Note :  Answer any seven questions. Question No. 30 is compulsory.
1 2 3
21. A=|2 3 4| erenp Siatllen gryfenans srems.
3 57
1 2 3)
Find the rank of the matrix A=|2 3 4.
3 5 7

22. f'(x)=8x3-2x whmd f2)=8 erafléd, fix) -8 sraws.

23.

If f'(x)=8x>~2x and fi2)=8, then find flx).

28 wfsbsagbd masg CrrGar B AsT@liden eumasEaps sweamum_amL

S|OEHS.

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

24. h=1aefld. (E~'A)=3x2-3x+1 eren flmieys.

25.

If h=1 then prove that (E~1A)x3=3x2-3x+ 1.

@ran®h useLsa eCr suwgdad afsuuBdng. Qe Cula Hmuulul
warsafler smBgd swaumiiy brilurss smsLuGdng eeafld, g Hlapsaey
Blenm FTTanL 2 (HeuT&seyL.

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

[ Sgpliys / Turn over
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26.

27.

28.

29.

30.

wraweursar A srfleoew QuneusHarer aaralismsmu umTLNEED
gwaumitiy wrdlurs X @més (. ar@asiu’ L L suamamuielmbg X -@er
THTUMTESD WHLeUE GamLHieb.

X=x 0 1 2 3

PX=x)| 0.2 0.1 0.4 0.3

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 | O 1 2 3
PX=x)| 02 | 01 | 04 | 03

FmoUyL uredear errefl wluy 20 aareyd Sl dlosssdan wdlurang
4 eremeywd DsmartLmed, ‘n’ -@et WHUenand; Grewrs.

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

e e ety 50 2 ani_wi g(m wrélfluflen S L eflwdsid 6.3. JFDETIL WS
Qarensulien AL allwssnd 6 eraflad wrdfllden L ufeny srams.

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

GASL G eramanflen Lwerum e efeufssayb.

State the uses of Index number.

x=1, 2, 3, 4, 5 arafl®, y=f(x)=x>+3x erenm sniysE ParGHrEE Goumum igen
S| L CUAHERTENIL 6UIqeUENLDEEHELD.

https://www.tamilnaduboard.com
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u@d - 1 / PART - I
@Y : amaCuend aup lamésErsE el wealssan. dlam aam 40 -&@
sLLmuwng eferwefléseayw. Tx3=21
Note : Answer any seven questions. Question No. 40 is compulsory.
31. shasuiler 2aer A wHMWD B Hw &7 S@Lwrard Qsnerm ClunmersEndsnan
A B

LIsD Hlewnssey el A[O,g 0.1

orailed, swhleeulley H7 SjewLWTETD
B10.3 0.7

QarerrL geubleurh QUITHETHEREHTET Fhens LBIEHEMETE HIeaws.

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
B(0.3 0.7

Determine the market share of each brand in equilibrium position.

1
32. @reamLmd SguueLd Cennsmsl uwamuBFSH j 22)? t3 4k -an iy
SpxT o+ 3x + 7
ST 5.
Using second fundamental theorem, evaluate Iﬁ—+3 dx

Xt +3x+7

0
33. y=|x+3| eTemm cuamETEUETEW QUeNTS. (GLOGYLD le + 3dx -@en wHliewus sras.
-6

0

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

34. &iés : (1-xdy—(1+y)dx=0
Solve : (1-xdy— (1 +y)dx=0

[ Hmiys / Turn over
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35. GsrhssuulHerer L eumananwl uwatu(hisd ellhulL 2 mudmus STeTs.

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

Y 1 3 9 - 81

36. sawsdlue erHiurrsgalean LaTLSET Wreneu ?
What are the properties of Mathematical expectation ?

37. urlegmrenr ure@Tergd mEHMUYL uFeeler TOMOWTES 6N NETE
SL(HUUTHSDET 6T(SIF.

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

38. gHwbu awrey Qeeeysd L weneowl vwaTuBSH Dereumb eleuTnsEhéE
2012 - Y@l glumL U@L 1ss5 Aaram® 2015 -&&Tem uUMP&Hns
GO eramenantd SLL &S,

Qlumm eaen sflened Hlenmasn
2012 2015
=M 250 280 10
Gangenwd 70 85 S
Ceramh 150 170 6
T 6tT (ol st L 25 35 4
LI([[)I'JI_| 85 90 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 S5
Corn 150 170 6
Qil 25 35 4
Dhal 85 90 3

https://www.tamilnaduboard.com
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39. Qan(ssuul@eter efsarar 2 a68 alussms (i) Bedmeller SUQUEm wHmb
(ii) BoQumellan Bedly Hweumenn LweaTLHEE &reas.

_ sBemevaeflen DemeoriLnDsen
Sysn 290 B ®
E, E,
S, 40 60
S, 10 -20
S; -40 150
States - of - nature
Strategy
E, E,
S, 40 60
S, 10 -20
Ss -40 150

Select a strategy using each of the following rule.

(i) Maximin (ii) Minimax

40. @ BUT @ Brevrwusenss samhdnnt, seme ealle T 6 -gu undnri wHmw
Y erafler T 3 - Coqagiflmni. Seurgy @erugder erdliumiiy wHmw wrmurd ;)
SlATCUEWE SERTL HlwieyLd.

u@d - IV / PART - IV

GOILY :  emengg eamssEns@n oflenLwefléseyLw. 7x5=35

Note : Answer all questions.

41. () e WsTans T 5,000 ang) Ha@THE 6%, 7% wWHNID 8% ST&smigi (e
uii@saile GAsE WsadH QeLwiul®, aTH Crss aumLTaLNs T 358
Quplu®éog. wse @Qran® wsadhsalldmbg Had@b eumwman,
pamTeLg (PSOL L e\(HHE S sEn eumwraisms el T 70 s erefle,
Sibepen URGsD QsgsslL@L WassPsamer sTpamid Srams.

S|V
[ Hmiys / Turn over
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12

() g QerLrsflurer sweumiiy wrdl X oyang Gareumnd Hapsses sriaull

(a)

(b)

Qupmyererg) erafle,

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

(i) k -en wdllenud srems.
(i) Plx < 6), P(x = 6) bomib P(0 < x < 5) -B& sTas.

(iii) PX € x > % -Ggran x -@an @dnhsuLs wlmus samHidigsse,b.

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

7% and 8% per year respectively. Total annual income is ¥ 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 9 3 4 . 6 ;
X=x
P(x) 0 k | 2k | 2k | 3k | ¥ | 2K [7K*+k

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

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

42. (@) x -gu Qurmisgy e’ -o5 QgTansud(Hs.

(=

(a)
(b)

JEYENEVE:

)@ GHUYAiL Qubdrd eurders 2 Husd Celwdiu@n SHm@weannude

2 etem  @Gopurhiaer 18 &geildlg eefld swearDuy epuied

Capdghssuupn preng SHm@wapuie :

(i) &fwrs em Gepur@erer FHmEwap

(i) @eopurh Qaoer HmEwen

(1ii) .yqra‘;]a;uf_m_b 2 @epuUrH&eT o eer Q@@mmm @@L’Juggbarrm ‘rf;]a;%pg,a;sq
SIS,

Integrate Xe3X 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

https://www.tamilnaduboard.com



43.

(24) em dummeflar eflewer p -gg QurSE Coerey ARSI Ma =

(<2

(b)

13

p + 2p°
100 — p — p?
srefiled elflenew 5 wHMID Caemeu 70 eTed QumTpsy disen CHeneu Friy WHMID

GuU(Me TWE FTTeUSE STERTSE.

{6060 G
) & @uiBdTd swrfld@n 2 Huss Qurmener o Hflunahsaflen &1 afewasnd
1.6 Qe.8. swaumuuy weonwWed CsiplshssuulL 64 wrflsalar syref
2wy 90 Qg5 e 2dllursnsaiar 2 wrbd 88 Ce.dLlL(BéG
GonaursGaur Jawg 92 Cs.dsE fswrsCur Grmsegb Curg
SuuTshseme eumgsenswrerit flyrafsdprr. 2 pusH Qs L gyraf
2wy GdererrL e SHflunshsear, 95% polsms Qe tleuaiuile emwub erem
GUMlg SEHEWITETHESG 2 MEUBHSS pgujom ?
1%
Z,=2.58

2%
1z, =2.33

5%
Z,]=1.96

10%
1Z,|=1.645

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

. Find demand function where price isI 5 and the demand

Md

is 70.
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 ?

5967

1%

2%

5%

10%

Z,|=2.58

7, =2.33

7./=1.96

7.]=1.645

https://www.tamilnaduboard.com
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44. () @ cumarauenuiler 2 atar erCosayd e Yetell (x, y) QLSS DeNOWSHFlgW
CsTHGaTigen smbey (y° - 2yx?)dx+ (2xy? - )dy=0 <y@w. Coayd @Qbs
cuenateuanTwmengy (1, 2) yerefl ewflé Qs dlmg erafler, ewenereuenyuflen

SOTUTL_ L& STRRTS.
2160608

(=) eraflu ggrafl Wavmerws LweauBSH e Qurmetlar 2 pusSulen sromam(H

umeusTad GHUL L seTéfl[Hs.

Sps0t(h |1 sreonswor(p) | 1 eneonswor(p) | I sneuneser(hl | IV sreonevor(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
(12 - 2yx?)dx+ (2xy? — 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 I Quarter III 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

https://www.tamilnaduboard.com
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Year 1951 1961 1971 1981
Population in lakhs 35 42 58 84
3x° + 6x + 1
46. (=) BHLYERS : dx
(1) 080EE j|[x+3](x9+1]
36060

15

5967

(=) spenguley 2 et A LOMIL B @meusswrer Ceruysetlen snGurengw shengL
ukiH 15% wHmb 85% @Gb. Ceeam e A curudweuisafley 65% Gurt
Bear®Hwn Awgs @ps pamdHb urhGdpriger. 35% Cui B -&@
wrilel hdlemen. Qaan e B eurtidlweuisefle 55% Gui @lbs ,@mHw
Ber(hid ieng eumra@dpriser. 45% Cui A -&@ wwrh ANGHADTI&ET. gm

(24) 10 UL BIGEREE @upan aBEsUU@D @@ hErsHar wesdr Csrams
se&GsHuGen efleurruger G Qar(RasliLL (Reerar. 1955 -y, eu(hHLSHlen
wEsaT Ggresamwu wHLAGHS.

(b)

L @HEGL G Sicundlen sbengl ukidhemers srams. Guogid Fhagule

5mﬂmeu erGumgy T Liu(ib ?

{00

Gl.l(_IT)LI.D 1951 1961 1971 1981
Ww&&e CgTens

| ot 35 42 58 84
(Beo_s54)60)

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

The population of a city in a censes taken once in 10 years is given below.

Estimate the population in the year 1955.

(=) uLGwnE e wpeperwl uwearuhgd Weateump Cura@Geaursg samddlan

<O SgliuemL snddunred Siene srens.

D, D, D; D,
3 2

5]

16 18 31 25

<efliiy
19
37
34

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, Dj D, Supply
0, S5 3 6 2 19
0, 4 7 9 1 37
O3 3 4 7 S 34
Demand 16 18 31 25

47. (=) Csameud sy py =25 —3x LOML Beflliys Friy p, =5+ 2x erafled, swblenaulle
msTGeurt 2 ufl OHMWL 2 PuGHuTeTT 2 UFlenUs STENS.
S|V G
(=) 2010 -9y ib He@mgHE (i) oravlwi (i) urdl (ii) . DNegr eNened GHuIL{H
erarsener emeumd Yeatl edleurhisend@s semadl([Hs.

. ellemev 66y
Qunmensen
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 (i1} Fisher’s Index numbers for the
2010 from the following data.
Price uanti
Commodity Q 24
2000 2010 2000 2010
A 12 14 18 16
B 15 16 20 15
C 14 15 24 20
D 12 12 29 23
-000-
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