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BUSINESS MATHEMATICS AND STATISTICS

STE) DETEY

Time Allowed :
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Instructions :

@Iy @ (i)

(11)

Note : {1)

(i)

(&0 womd yridle eufl / Tamil & English Version)

3.00 wenfl Gy | [ Qurss wHiGuemsEr : 90
3.00 Hours | [Maximum Marks : 90
(1) Siemengg elenrés@end sflwns udleurdl e arengr erenugamen sflunTss s
Clerarenad. sEsULSledien @enmuldlapnbler enms sammagmentlliumertlib

2 LamgWings Ggfleilsseyb.

(2) Koo o@gyz SmUYy ewllear wLHEDL aWHMSHEGD,
2 5CHETL HausHGL uwaTuBHss CeuamBL. LIL RS aaialsnE
Cuanfle LweaTHE5a|b.

{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.

&S - 1/PART - I
IS F langsEndEh aflawealdsa)b. 20x1=20

Qarpsslul(Herer wrpy derseafler Wsea|bd gnyemw alleLamwus
CaitQsdsgs @GPl Grar el ulemeanbd Cerggl eripsalib.

Answer all the questions.

Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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1. A= [é :1 craflén, p(A) =

4

(1) 2 (<) 0 (&) n () 1

H’Q 0‘\

If A= 8J, then p(A) is

ks

{a) 2 b} © (¢} n (d 1

2. plA)=plA, B)= wrilseflen erameniliens crafled Ggm@liumeng
(<21) @asmLey DS
(<21,) (HruEmLE 2 L Ug WwHHID aarafsmsupn Ereyser Qupyereng
(@) pBIGMmIDE| 2 L Wig)
(FF) @hrsemoe) 2L ug wHmb @Gr ¢ Siey Qupneerg
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

4. @enud amiy p(x) <@peng) Cumoment eug) :

(<) MR=0 {<,) MC-MR=0 (@) MC+MR=0 () MC=0
The profit of a function p(x) is maximum when :
{a) MR=0 {(b) MC-MR=0 (¢) MC+MR=0 (dj MC=0
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c . dp dX L ofid) K =
FeneuE gy p -& J'_zk}'_c;r & k
p X

1 1

(@) " o (<) M @) o, () —nq
For a demand function p, if j‘d_p : kjd_x then k is equal to :
p x
b 1
(a) nd (b)  mq4 (c) n (d}  —mg

e(p Qurmellenn afliyg eniy p=3+x WHMID x;=3 erafley, 2 pusHwurars 2 ufl :

3 5 7 9
(1) 5 () 5 @) 3 () 3
The producer’s surplus when the supply function for a commodity is p=3+x and
Xn=3 18

N oS 7 . O
(@) 5 b) 3 € 35 (dy 5
_3
2.2 [dy
dy|° _ |dy| ~4 =0 erarm mssblss swarurliger awiflens wHmD Lg

5

dx= | daxe s
wpennw :
(=) 1 opmyud 4 ()2 0pmb 6 (@) 2 wdpmib 4 (7)) 3 wHmd 6

3
212 fr Y
The order and degree of the differential equation {d y:| - ‘d_yj -4 = ( are

dx® \I\ dx

respectively.

{a) 1and4 (b) 2and®6 (¢} 2and4 d) 3and6

j_x = X e uig6liléd 2 e FOLIGGETEN UMSSS(PF FoenUTH SrssLILL
Y Y )

uwstuRdsLu@D GrSud e -

(21) y=v (<) x=vy (8) x=v (/) y=vx

A homogeneous differential equation of the form :_x - f'ff\ can be solved by

Y Y
making substitution.
(a) y=v (b) x=vy {c) x=v d) y=vx
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9. Af(x= :
(=) flx+h)—f( (=) flx+h) (@) fld—flx—h) (@) flx)—flx+h)
Af(x) = .
(a) flx+h)—fl¥ (b) flx+h) (€) flx)—flx—h) (d) fl—flx+h)
10. Vfla)=_______ .
(=) fla)-fla—h) (=) fla)+ fla-h) (@) fla) () fla)—fla+h)
Vflay=_
{a) flal-fla=h) (b) flaj+fla=h} (e} fla) (d) fla)-fla+h)

11. gm Cgrorsflurer flapsss; urasiier ¢ eTanug @@ wIHE erammre p(x=c)
ruGUTgID TEME FOWTS @(HSGLD ?
(@) erflioeon () yBPud (@) st Quang () ge)

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. g gweumily wrdluller Flaipssey sriy Wereumwmmy euerwmiss Ll (Hereng).

X=x | =1 -2 0 1 2

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

erefley k -@eir whliuimangy

1 . : 1
(1) 15 (<) YW (&) gpemm) () %
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 is equal to :
{a) 15 {b) zero (c) one (d) p
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13.

14,

15.

16.

5 5967

@ 2 pusdurert surflEEn War elens wrpné@dpsalid (switches) 2 #5615
swurfluyser Gepurperatenan eranm JBlwiubdmg. e Guanpuiea Gma@n
50 dlenalleng wrpmsGbdlipsetid siflsu’ swors 2 gapur@asar @@mUugnsren
Hlspsseurang) :
() e ! ()2 e ! (@) 25 e ! (rr) Gee ggblaama
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 ! b) 2e ! (c) 25e ! {d) none of the above
MUY ugsuedler Heupdlssrear Hlswpsaeureng Caraveiisaren Hlapssameus Gumd
EBlmoLniE erafledr mremE pundlsatie Lgmelu Geundl uneghsrer Hlspasse| |
2 16 : 1 1
Y — N ) —
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
2 16 1 1
(a) 57 b g7 () 37 G
@b (prgennd Glgr@dulen _ Fafy 6T BDPESILIHE DS
(=) (pya|y s () pra)nr semd
(@) wywew s (FF) Qpig&|m 2 L &L
A of statistical individuals in a population is called a sample.
{a) finite set (b} infinite set
{c] entire set (d) finite subset
__________ aarug  pugews Lgredulgdaer @eaulbleurm 2 moyb
CarplshssLiubhausn@ ¢ Fowrar amiliemu Sefl&Ehn @TmTGLD.
() Sam LSTUSTENG (<24,) LIGHTLIGTENE
(@) wpyewg darEd (/) sweumiliy gam
A is one where each item in the universe has an equal chance of
known opportunity of being selected. https://www.tamilnaduboard.com
(a) statistic (b} parameter
{c] entire data (d} random sample
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17. smegreflulen Sl Lllenpuwireng

o o 0_2 o
(s) (=) 7Zn @) 5 ()

The standard error of sample mean 1s :

@ B © = @ =

18. y=a+bxeramm Curseg Camlye b’ -@en wHlureag) :

(=) Blens 2jebevg Genm (<) eruGurgin Wams
(@) udglub (/r) erGumgd FHenm
The value of b’ in the trend line y=a+bxis :

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

19. Spssan e GO H erer st wrmm GCargemeanenu Hlepe) Celidlng ?
(1) urllien @DuS B eres () coSogi GHuSLH eradT
(@) erevlSlwr GO G erem () Cunadln ieardgin
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} Al of them

20. Srorer Garlur(y ergen GerLryen g ?
(31) poussseanenn Gara Sioreagansd erei(h ClFweug)
(<) auflengg Qerit GrFflenans@née 2 shs STwrambsmer CsibEEHUILS
(@) Sl &sdmmipw sHausalle 2era]
(rF) Cupamflu SenenggId

Decision theory is concerned with :

{a) decision making under certainty

(b) selecting optimal decisions in sequential problem
{¢] analysis of information that is available

{d) all of the above
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u@d - 11 / PART - I

@iy : etemeuCuienih e eflamés@ps@ o welldsa)n. elarm eream 30-&@
SLLmuwrs &flenwellgseb. 7x2=14

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

1 2 3)
21. A= |2 3 4| eremm Sewfluien grsdleaness srems.
3 5 7)
(12 3)
Find the rank of the matrix A= 2 3 4:
35 7/

22. f'(x)=8x"—2x wHPb f2)=8 erafld, fix -& srETS.

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

23. 9 f awsbsaoad dmangs GrrGar_(Hs GgrGlllea cuamssbs(ps FwemUT_ e
NNDES.

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

24. h=1 eraflé, (E71A)x>=3x2 - 3x+ 1 eren Hlmeys.

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

25. Gan®h wsasdr Gy suwsdad dstiu@dng. o Cwla Hmuuiul.
(pashiseallan sa(fse Fneaumiiy wrilurss smesuubdng eald, sigear Hapsse,
Hlenm &TTenL 2 (HOUTSHSELD.

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

[ Smiiys / Turn over
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26.

27.

28.

29,

30.

wreameuisar A srblenowents GumegsnsTen eramailsmseni 6UenTLIM &GN
soamUUy wrHlurs X @Qras (Hb. barhasiul L 3L suemarmuia mbg X -@en
srdliruriggedr wHlisns sar e,

X=x 0 1 2 3
P(X=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 0 1 2 3
P(X-x)| 0.2 0.1 0.4 0.3

MUYy ugeudien sprefl wdlly 20 aareyw L ablawsssdlear wdHuuramg)
4 eremad Gamenr_ma, 'n’ -@ew wHL1Genens Smers.

If the mean of binomials distribution 1s 20 and standard deviation is 4, then find
the value of ‘n’.

(b Fafdlen ey S0 2 aLw @ wrdlfluien HL eflewssd 6.3. 2ign@ETIu wuews
Ggrensulen L alewsdsnd 6 erafler wrdlfiuilen St (nbenp sreams.

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

GO () eramantlen Liwerum en efleutlsaayb.

State the uses of Index number.

x=1, 2, 3, 4, 5 erafler, y=f(x)=x>+3x eTenny snTLHEEG WarCoreg Geumum_ig.er
<DL GUENGITENIL] 6L i LIENLDEHEHELD.

Construct a forward difference table for y:f[x]=x3+3x for x=1, 2, 3, 4, 5.

https://www.tamilnaduboard.com
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U@l - I / PART - III
@oluY : aemeubweniw e dlardsErsE el wellssan. slam cram 40 -&@
S L muwns cllenl ehl&seLb. 7x3=21
Note : Answer any seven questions. Question No. 40 is compulsory.
31. shenguiler o eter A wHmb B du 55 yenwiramb Glasreanr GummensEnéssmer
A B
Af09 0.1

aafle, swileowulld &7 e wmerd
Bl0.3 0.7)

wrmge Hspsse| ianf
Qarant geueur(y Qummds@Ehssrear shens LREBSmE STamTs.
Consider the matrix of transition probabilities of a product available in the market
in two brands A and B.

A B

A(0.9 0.1)
Bl03 0.7)

Determine the market share of each brand in equilibrium position.

1
32. @ramimb 2gliuenld Cannsaogl uweatu@ss _“zzx—ﬂﬂs dx -a1 gl
SxT o+ 3x+7
51T 6B 8.
. 2x + 3
Using second fundamental theorem, evaluate J 5 - dx .

X + 3x +7

0
33. y=|x+3| erenm cuememeuenTenl cuenTs. GLOGIWD le + 3|dx -@en wdllienud STans.

—b

0
Sketch the graph y=|x+ 3| and evaluate J|X+3|d*"*

—b

34. &ids : (1-x9dy—(1+y)dx=0
Solve : (1 —-xjdy—(1+y)dx=0
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35. GariHssiun Gearer L euanamenll Lwaripsd elGiul L o mlien s &rams.
X 0 1 2 3 4
Yx 1 3 9 - 31
Find the missing entry in the following table.
X 0 1 2 3 4
Yx | 1 | 3 | 9 - - 81

36. sansdlued erdiurigseilan L@TUSET wremey ?
What are the properties of Mathematical expectation ?

37. umdgren uUFeu@raTs MMHMULL UFelel GTAMDWITE BanIDalSDET e
SLHUUMHE&ener eT(pg&.

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

38. Hwvu awre| HrwegHL weapewl LwaUHESH Garamb feurnisEndE
2012 -l WL gLl T 1&E Carar® 2015 -saren aimpdams
GOILH eramenand sU L enndsayb.

Clungm sae _s:?lmmj —— HlemmasT
2012 2015
o flf) 250 . 280 10
@&W@@Lﬁ 70 85 5
Cgnetib 150 170 6
U@qu 85 S0 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. Garpssuul(Gearer aflsara 2 ahs alussans (i) Baflpedler BULUm, wHMID

40.

@O :  emensg) elamraanEnsEn oilenwelldEsayibd.

(i) SUGlumeilen Befly epdlueubenn LwauBhGH &rens.

. syhlenevsedlso Blemeoiun(Bsen
sﬂy,&'.m
E, E,
S, 40 60
S, 10 ~-20
Sy - 40 150
States - of - nature
Strategy
E E,
S, 40 60
Sz 10 ~20
S, —40 150

Select a strategy using each of the following rule.

(i)

Maximin

(11

Minimax

@F BUT @ Bramusmnss sam®HprT, s aale T 6 -pU Gundpri wHmn
Y, eTarfled T3 - GlaquasdlprT. eurg Gerugslear ergruriiy womnd wrmurd.
SHETEORIEMLIE ST HILIGYLD.

A person tosses a coin and is to receive ¥ 6 for a head and is to pay T 3 for a tail

Find the expectation and variance of his gains.

Note :

41.

@S - IV / PART - IV

Answer all questions.

Tx5=35

(=) @ Dsrens T 5,000 yang) =y ewrighE 6%, 7% WHMID 8% SF&sniqul AP
ukigsatldy 9NGs weelh Cewwliul @), oan® Qwurss e@pwreanors I 358
GupuuBdpg. s Grear® wpesd(saladlmbg deoL&@w a@mLreaD,
APETDTeUS) (PEHEDL g eSlmbE FlenLG@Lb eumwraidams Sl T 70 Hdlaw erafld,

Sbepenny ukiGsafle CeaussinBn waadhisamar srupepnuile smems.

https://www.tamilnaduboard.com
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12

(<) @p Aarirsflures soeumiiy] wrdl X openg (Aanaimn Blanssed srienil

(a)

{b)

(a)

GlummeTengy erevtle,

V.

alue of 0 i 5 3 a 5 6 =
X=x

P(x) 0 k 2k 2k 3k k? | 2K | 7K?+k

(i) k -an wdllienLs srewns.
(ii] P{x < 6), P(x = 6) bpmyd P(O < x < 5) -m& Sraus.

(iii) PX < 4 > 5 -Seer x -@let @enmBSULE WEImULE &Ry &sa|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
alme ot g 1 2 3 4 5 6 7
X=x
Plx) 0 k 2k 2k 3k k? 2k’ | 7kl +k
(i) Find k.

(11 Ewaluate P{x < 6}, P(x = 6) and P{0 < x < 5).
1
(iii) FPX = 4 > o then find the minimum value of x

x -gU Qurmgs xe3X -nd darensull(hs.

EYCNEVEN
@ GHUYLL Qubdrb eamblers e pusdl dewiuhn SmEwampuiea
o dien  @ewmunBsear 18 sselldlsid  ereildr  Fweimdilng  apenmule
GCaihbsmésLu@b Breag Smh@wanude
(1)  s#flurs o @enurBerer §m@wany
(i)  @enpunp @den gap@wann
(i) yflsu’sb 2 Gapur@sa o dar Hm@wan GurLusnaTer Hapssa,

ST,
Integrate x’e’* 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
(11} none of the bolt will be defective
(iii) atmost 2 will be defective bolts
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(=) g Durmatier ellenaw p - Cummsgs GCooa CRSpss Md =

(<=

(b)

13 5967

p + 2p°
100 — p - p*

arafled ellenew 5 whmb Geeneu 70 ergyid Glumupg gem Ggeneu §TiL HMID

QUMHEUMUE ETTENLIS SIS

3| 6V6VG)

) & @uidlrn swurflsEn e musd ummellen o Aflurshsatien &L sflewssbd

1.6 G&.5. sweumiiy apenpuiléd Carpbsmssiil L 64 wrélflseaflen srmad
o wirh 90 Q&S @b e Hdfurshsafldn 2 wrd 88 Ws 8L L (héE
GonaursGeur dawgy 92 CsbsE dlsorsCaur @QusEn CGurg
Suursmismer eurgseaswrert Blyrsfaflprr. epusd Qenwiule syraf
2 wirh QaremL 2 Sflursmiser, 95% puilsans @ean Gleetiuie =janowyb erem

QUGS WITETHEHE 2 MELHES pyupor ?

1% 2% 5%
Z |=2.58 7.]=2.33 7.|=1.96

10%
Z,|=1.645

The elasticity of demand with respect to price p for a commodity is

2
ng = p+2p ~-- Find demand function where price is ¥ 5 and the demand
100 — p - p°
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 1s either less than 88 cm or more than 92 em. Does the
95% confidence interval for the true mean length of all the components

produced ensure acceptance by the customer ?

1% 2%

5“[1
izu = 196

10%
=1.645

zn
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44, (31) @@ umereueoruiicr 2 arer rCsaud @ LaTefl (x, y) QLS5 NPWWEHIgUI
QarRCsT ger smia) (Y —2yx?)dx+ (2xy? —x*)dy=0 @, Cuogib E5s
eueeTeuenrwirang (1, 2) yerell auflé Clswdlng erafle, euanareusniyullen

FOGTLTL D& SIS,
{60608

(=) erefiw sxmafl apenmenws LweTuBSE @ ummeflen o HLsHUl6 &rerer(h

LpeusTes @il e senssl(Hs.

2pemi(n) | I sreonswr(h) | 1T sreonswt () | NI sreunssar(h) | IV smeomesst(h)
2005 255 351 425 400
2006 269 310 396 410
2007 291 332 358 395
2008 198 289 310 357
2009 200 200 331 359
2010 250 300 350 400

(a) The slope of the tangent to a curve at any point (x, y) on it is given by
(1° - 2yd)dx+ (2xy? — xN)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 II Quarter IIT 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.

46.

(1)

(<24)

(<=1)

(<)

15

Fhenguile o eem A wWHMD B @reusnawrer Carliysailen spCumensw FhensLi
UB&H 15% whnw 85% G e paETh A aurmdlueurgalle 65% Gui
Bamr(Hb g QBHs Harhb arh@gGdprisar. 35% Gui B -&@
wrileflBlemmant. Glgenm e B eurtiflweursefledr 55% Cui @hs par(® b
B g auruGgdprisar. 45% Gui A -&@ wrh aARSDTIseT. G
S EThsEL WnG Seubpbler shasls Unibbhsamears srawrs. Gogib FHangulld
swblerew erLGurg er L Luhio ?
960605

10 aupLAISERE@ RHpern dHSSUUBL @ Barsdean wisar Cgras
sawsGe@Uden efleurrsdr G QerBasiiun Hererer. 1955 -9 1b euHLSHen
wEser Ggrensany HLINHS.

G'JJ@I_LD 1951 1961 1971 1981
wase blgnens

35 42 38 34
(Beol_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.

Year 1951 1961 1971 1981
Population in lakhs 35 42 58 84
: 3x? + 6x + 1
wdlnhmhe : | : - dx
G '[[x+3] x? + 1)
9|6V608)

auLGom@ apene (pepmenil LweTuBRisd Sereumd CuTEEerSs sawrsdlen
SLTOU DqUuenL. FTEHIDTES STeney HTeRTs.
D, D, D3 Dy ety
Oy 5 3 6 2 19
0O, 4 7 9 1 37
Oy 3 4 7 2 34
16 18 31 25

Goeneu
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2
{a) Evaluate : ..‘ Bk +bx+1
(x + 3)(x2 + 1)
OR
(b) Find an initial basic feasible solution of following problem using north west
corner rule.
D, D, D, D, Supply
O, S 3 6 2 19
O, 4 7 9 1 37
O3 3 4 7 5 34
Demand 16 18 31 25
47. (1) Cseneud eriy p, =25 - 3x LHMIL Sefllyé ermy p, =5+ 2x erailed, Fwofleavullen

mErGaurt 2 ufl LHMW 2 HusHwirert 2 Lflenws SrearTs.
36060 G)
(<=4,) 2010 -0 yamgn@ (i) revGwr (i) urd (iii) ~GDagf edlenas GHULH
erergenan lemaumd Letefl efleurhis@nd@s sasdl(s.

o efflemev D616
Qlun(menaseT
2000 2010 2000 2010
A 12 14 18 16
B 15 16 | 20 15
C 14 15 24 20
D 12 12 29 23

Find the consumer’s surplus and producer’s surplus for the demand function

Pyg=25—3x and supply function p,=5+2x.

2010 from the following data.

OR
Compute (i) Laspeyre’s (i) Paasche’s (iii} Fisher’s Index numbers for the

Price Quantity
Commodity
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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