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suenllas seanllsn wHmb LsTeafluiiwe

BUSINESS MATHEMATICS AND STATISTICS

(8D wHmb phde eufl / Tamil & English Version)

s ierey : 3.00 wexfl CHIb | [ Qwrgg waliduarser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90
SiMleyenrse : (1) Simansg elames@sn Filung LSleirdl o eTersm cremlgen e sflunmgs)é

Instructions :

GolIoy : (i)
(ii)
Note : (1)

(i)

(2)

Qametereywd. @FalLSeld GopuidmUder Siens sarsteailumeTilLLD
2 | anigwingg Cgflelssey.

Beod g s®UY @wbulemar LLEHGL TWHMSDGLW,
93 &ECEMy HeugsHGD Lweatu(hSs Ceauar(Hib. UL RS aumfausn@
Quenfléd LweTUBHSSeLD.

(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.
Lu@S - I/PART - I
Siewensg efenssEnsEn e welléseyib. 20x1=20

Qarhésiul@Geter wrHm eloLsaie Wseab ghymLw elaLmus
CoipsBssis GHWLHL6 el Wamanyb Csigg erpsalb.

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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5.

@abaunm e miiyh 1 eend Qanam mxn euflens oani i sjanflufer S :

() m (<2) O (@) n (rr) 1
The rank of m Xn matrix whose elements are unity is :
(a) m by O (¢) n (d) 1

[A,xnl=3 ladj A| = 243 arafléd ‘0’ -an AL :

(=) 6 (<) 4 (@) 7 (/) 5
If |A,xnl =3 and |adj A| =243 then the value of ‘n’is :
(a) 6 (b) 4 () 7 (d) S

"siandx -&m AU :
2sinx

1
() cosx+c (<2}) sinx+c (@) Scosx+c () Zsinxtc

The value of sin2x dx 1is :
2sinx

1
(a) cosx+c (b) sinx+c (c) —2-cosx+c (d) Ssinx+c

I\/;;dx -em Gl ¢

(@) Ve + (@) JoFac @ =t (™ 2l

The value of I\/e—xdx is :

(a) %\/EH (b)  er+c (c) zJe_x+C (@ " 2/e*+ ¢

Qerug gmiLy p(x) pe1gl CLUHLOWEML GG :

(=) 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 (¢)j MC+MR =0 (d) MC=0
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6. Qo Hevewd sniy MR=100-9x2 -¢ Chpemeud gLy :

(«24) 100x—-9x2 (<o) 100 - 3x2 (@) 100+9x? (/F) 100x—3x?
The demand function for the marginal function MR=100-9x2 is :
(@)  100x—-9x2 (b)  100-3x2 (¢) 100+9x2 (d) 100x—3x?

7. y=e¢ YA cosx+B siny - A whmib B -ew B&@Geugen eped Henwssiu@ib
UMEEQASPEF FwaTun(p)
() ¥,-4y,-5=0 (=) y,~4y, +5=0 (@) y,+4y,+5=0 () y,+4y—5=0
The differential equation formed by eliminating A and B from
Yy=e2¥A cosx+B siny is :
(@) y,-4y;-5=0 (b) y,-4y,;+5=0 (c) y,+4y;+5=0 (d) y,+4y—-5=0

8. (3D?4+D -14)y=13e?* -6t Apliys Qgnens :

2 x
(=) %923: (<=4) 5e2x (@) 13xe?x (/F) xe2x

The Particular Integral of (3D2+D— 14)y=13e2* is :

(a) %eb‘ (b) gez" (c) 13xe2x (d) xe2x
9. E=

() 1+ v (=) 1+A (&) 1-v (FF) 1-A

E =

(@) 1+vV (b) 1+A (c) 1-vV (d 1-A
10. E (Eyy)=

(1) Y, (<=4) Yo (8) ys (/) u

E (Eyy) =

(a) y, (b) Yo (©)  y; (d)
11. E [X-E(X)] eterigy :

(1) O (=) E(X) (®) EX)-X (r) V(X)

E [X-E(X)] is equal to :

(a) O (b) E(X) (c) EX)-X (d) V(X)
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12. p(¥= Tlﬁ , x=10 erafler, E(X) - dlliumeng) :
e 6
(=) 1 (<2) BRWD (@) -1 (") 3
If pl¥)= 11—0, x=10 then E(X) is :
6
(a) 1 (b) Zero (c) -1 (d 3

13.

14.

15.

Quaflenels LFeuamed sarThiLiligSHeur :

(<) sme (<=4,) riGean
(@) Cygbev GurGermad (FF) e mieuf
Normal distribution was invented by :

(a) Gauss (b) Laplace
(c) James Bernoulli (d) De-Moivre

gynaflyb wrpurl Lereeaiwd FLWNS QMHEGL HELssall ureurearg) :

(1) Quevblene (=) umiigmen

(@) Fr@Emidy (rF) CGuwnaadliu Senarsg)n
In a parametric distribution the mean is equal to variance is :
(a) normal (b) poisson

(c) binomial (d) all of the above

@M PP ASTGSHWIE (Pra|n 2 L GETEMS _____ 6Tal Sapeld.
(=1) oo (<) a0

(@) puows sefluy () qpperns GsmEd

A finite subset of statistical individuals in a population is called
(a) universe (b) a sample

(c) census (d) a population
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16. wHUSLH wjerencuwinang wrHM Larefudwed oereneuuden &g w9

vweru®hEmg).

(=) wrdf =yeray (<) ppenws QAsrEd LaTUeTame

(@) wyews safliy () Qenpwresr wHSE

An estimator is sample statistics used to estimate a :

(a) sample size (b) population parameter

(c) census (d) biased estimate

17. Slegt e GOWULE aar eaeaug omev@wr wppb uré ae GHu G

TETEHEHSHSE Qe Cuwiwimen S GLD.

(1) sl &gmef (<=,) Qu(méE Frmsfl

(&) s synal () (1) wpoid (§)

Fisher’s price index number is the between Laspeyre’s and Paasche’s
price index number.

(a) Arithmetic mean (b) Geometric mean

(c) Harmonic mean (d) both (a) and (c)

18. umeusme wTMUT(H GTETLS) gHuBb CaumurHEeT ,ELb.
(1) @@ wrssdhGaTeTS () flo gam(s@Ens@ar
() 2@ wmsdpedmes (m) @0 Ys@mgpEeams
The seasonal variation means the variations occurring within :

(a) a month (b) some years
(c) a week (d) a year

19. CuUTEGTSESE HasE U Fwlawupng ?

(&) m=n (=) Qrgs euphisa * Qwrss Come
(@) m+n-1 () Quorgs euphisd = Qwrss Cameu
The transportation problem is said to be unbalanced if

(a) m=n (b) Total supply # Total demand

(c) m+n-1 (d) Total supply = Total demand

[ SpLiys / Turn over
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20. aLGLPG epoma earugamar @mDLiLg

(1) 8p uvgl apava (<) G Grgi gp@w
(&) 8 Qra oo (m) Guéd auawg gpae
North-West corner refers to

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

(c) bottom left corner (d) top right corner

u@3) - I/ PART - II

GOy : sTem 6uGw e 1b g elass@rsE NeLwelldsayb. eflerm eramr 30 -8
sLLmuwrs efen_wefl&seyb. 7x2=14

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

0 -1 5
21. |2 4 —6|crarm Sewiluden grsdenens srams.
1 1 5
0 -1 5
Find the rank of the matrix |2 4 —6
17N - S

22. wHGs : [(3 + x) (2 - 52) dx.
Evaluate : [(3+ x) (2~ 5x) dx.

23. y=4x+3 eranp euanaraueny, x-2é5, x=1 LHmb x=4 JAuaPYILET THUESSID
UTLIEDUS STenrs.

Find the area bounded by the curve y=4x+3 with x-axis between the lines x=1
and x=4

24. wHUYHS : A(log ax)
Evaluate : A(log ax)
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Wereumd saeud QeupMaaiian Hapsse) Lraumasd @hHsdng aafld, Qeuhbluder

erdliiunisge aanafldamamws sy ssab.

QeupmMaeiean crarenilsans X = x 0 1 2
. 6 9 1
Blapssay P(x) 11 53 53

The following information is the probability distribution of successes.

No. of successes X=x 0 1 2
S 6 9 1

Probability P — — -
ity Plx) 11 22 22

Determine the expected number of success.

FHMILILL LITeUE — QU UMISESELD.
Define Binomial distribution.

erafln gweumili &Q@pE e penanwaer erencuGLED E)FaETiy®aT (PSS,
State any two merits of simple random sampling.

5ée :- dy_ xy+x+y+l
dx

dy

Solve :- — = xy+x+y+l
dx

R8I&6ED samsdlen sanfls euigaUd F(HsS.

Give mathematical form of Assignment problem.

Zp0q0=1974,2p1q0= 3140, 3 p,q,= 2005, erafied uTpsEmasd Sré&EGMuIL ()

aamenent, Gorgs dewey waperwl LWETLRSSHE sraws.

For »,P,d,=1974, ) p q,= 3140, 3'p q = 2005 find the Cost of Living Index by

Aggregate Expenditure Method.
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Note :

31.

32.

33.

34.

35.
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sLLMuS eloLwelssab.

Answer any seven questions. Question No. 40 is compulsory.

semauBuenn e lamssense oo waldsan. elearm eram 40 -5

Tx3=21

Wereumb swatuTR&eT @mhisamwney 2 mLwg erafléd k -6 ELIMUS STETS.

X+2y-3z= -2, 3x—y-2z=1 wHm 2x+3y-5z=k.

Find k, if the equations x+2y—3z= -2, 3x—y—2z=1, 2x+3y—5z=k are
consistent.

MR=20-5x+3x? eraflléd, Qs eumeunité smiL smewms.

If MR=20-5x+3x2, find total revenue function.

&M&s 1 9y — 12y +4y=0
Solve : 9y'' - 12y’ +4y=0

Aer@ésiul_Berer oL aumeanmenill LwaLRSS eAQULL 2 mlieus STes.

x 0 1 2 3 4

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

x 0 1 3

Yx 1 3 - 81

@ sweumily wrfl X -&arar Hsnsse] LTSHF sriureamns,

x3, O<x<l

4
f = {0, LHE DRI QID

erafilev E(X) wpmid V(X) st (Bl &5e.

Consider a random variable X with probability density function

4x3, if O<x<l1
fl = 0, otherwise

Find E(X) and V(X).
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36. 520 uGsmIGMETS QaraTL Lsss5H®, 390 sl Wenpaer D_Germent. LML men
afllemar sigwralgs soamiiy apapudd CarpesOEsUILLL 5 UbskGaid
UenpGu @evemoed @muugparear Hapsse) ses.

37.

38.

In a book of 520 pages, 390 typo-graphical errors occur. Assuming Poisson law for
the number of errors per page, find the probability that a random sample of
S pages will contain no error.

HLL elessb 10 wpgn wrdfew Quryss S iQmyp 3 aafled, wrgflulle

D OTENCUS &ITERTS.

Find the sample size for the given standard deviation 10 and the standard error

with respect of sample mean is 3.

2007 -pld SLETG & Siiq UL uNed 2011 -Bpld HpTlg ST CUTLDEEDS GG
aameans QarhissiulL elaufhsEps@ GHLU arey Qgea| qpepen L]
vweaUhsHE sarss(Hs.

. elflemev .
GlLm(meTSET ST TE Hlewmaeir
A 350 400 40
B 175 250 35
C 100 115 15
D 75 105 20
E 60 80 25

Construct the cost of living index number for 2011 on the basis of 2007 from the
given data using Family Budget method.

Commodities 557 Price 5T Weights
A " 350 400 40
B 175 250 35
c 100 115 15
D 75 105 20
E 60 80 25
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39. QanpésiiulL wieligsd ot eaps Sime (i) Bsspeidan BUGELG LHDID

(i) SuQupedler Bedlm <y Hweuhant LRSS STaTs.

Qe @é'p@sm\)&,srﬂsin Hleneo i &
1 So S3 Sy
A, 14 9 10 5
A, 11 10 8 7
Az 9 10 10 11
Ay 8 10 11 13

From the following pay-off matrix, find the optimal decision under each of the

following rule (i) maxmin (ii) minimax.

States of nature
Act
S, S, S, Ss
A 14 9 10 S
A, 11 10 8 7
A; 9 10 10 11
A, 8 10 11 13

. 1
40. LD{«?f;]LlIfI]@GS: Im_ \/x—+§ dx

1
Evaluate : J.\/J—H-—Q_— Jx13 dx
L@ - IV / PART - IV

GOy : Semensg eNlamss@Ers@h el wellésaw.

Note : Answer all questions.

41. (=) ACGwflar effenw LwaTURSH Siés :
x+y+z=4; 2x—y+3z=1; 3x+2y—z=1

3|6V608)
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(<) @@ GAUALL parsder wésar Agrans SGip Qar(hssliL(herarg).

aU(mHLLD : X 1941 1951 1961 1971 1981 1991

waser dgrens : Y

(Qocsgde)

20 24 29 36 46 51

QeoLs Qsmss GsArsost Luau@ssd 1946 -b @B ssmar D& G e
QarensmWs Sras.

(a) Solve by Cramer’s rule, x+y+z=4; 2x—y+3z=1; 3x+2y—z=1
OR

(b) The population of a certain town is as follows.

Year : X 1941 1951 1961 1971 1981 1991

Population in lakhs : Y 20 24 29 36 46 i

Using appropriate interpolation formula, estimate the population during the
period 1946.

42. (=) awmrumss Qsrosilel @@ &miLdar dome aas Cemar(

2
I(2x+1) dx -g wHUGHS.
1

S{6V60 )

() veaumitiy efamsser desrar Caieller LSS lamssEnsE <pm Filwume
udldaamars sefiuugharean Blapsscimand srams.

2
(a) Evaluate the integral as the limit of a sum I(2x+l) dx
1

OR

(b) Find the probability of guessing correctly atleast six of the ten answers in a
TRUE/FALSE objective test.
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43. (=) Cpereud sty Py=25-3x wHmid eflind i p,=5+2x ererfleh, gloem

44,

Heveouded msiGeurt oLl wHmD o Hugwireni 2 Lflens &ITET.

{60608

(<24) X ereud il @uidBeer ugeualer spmef 12 LHMID S efeésb 4 eraila

(a)

(b)

P(X <20) wpmid PO<X<12) wHlSemens Sreus.

[PO<Z<2)= 0.4772]

Find the consumer’s surplus and producer’s surplus for the demand function
P4y=25-3x and supply function P,=5+2x

OR

X is normally distributed with mean 12 and S.D 4.
Find P(X<20) and P(0<X<12)

[P(O<Z<2)= 0.4772]

(=) §1é5 : (D2—2D+ 1)y=e2X+eX.

V0G|

() steusr wMEge Adléms cungen Comaes auPBIGL @ Hneuab, shsEHsEE

(a)

(b)

e &500umb Deugy mplilarGurg srrefluns 8.9 Bl kigafe
Sl jmg dsapmLasrs mndpg. aiseler spa Cendlsa,
ahssuULL S0 sy @pller wrdfl Csreysaller wigear syrsaf
9.3 HlblLrusar, Sl L eloésd 1.6 L fiser erar SiIPluLu@pgl. 5%
Wlengsream Hleameuld fineuargdler sapm sNwnargr ?

Solve : (D?2-2D+ 1)y=e?*+e*.
OR

An ambulance service claims that it takes on an average 8.9 minutes to
reach its destination in emergency calls. To check on this claj
which licenses ambulance services, has then timed on 50 e
getting a mean of 9.3 minutes with a standard deviation
What can they conclude at 5% level of significance ?

m, the agency
mergency calls,
of 1.6 minutes.
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45, (&) Q&n@é&ﬂuL@mm SILLauaaniel g y(10) -ar wélieu Gasimesillen
@@”L&@&@m &SArsamsL LTRSS snams.

X |5 | 6 | 9 |1
Y 12| 1B 14| 16

{60608

dy  y_ 3

(@) dida: -+~ =x

(a) Using Lagrange’s interpolation formula find y(10) from the following table.

5 6 9 11
12 13 14 16

OR

dy . y
L+ 2=y
(b) Solve : B

46. (1) 2010 -y yemyn@ (i) erevdwi (i) undl (i) < Gast eleas GHULE
aamseer Waraud Leref eflurhisEnsEs samsdl(s.

4 ) Y
eluneTasT 00 T 2010 | 2000 | 2010
A 2 | 14 | 18 | 16
B 5 | 16 | 20 | 15
c 4 | 15 | 24 | 2
D 2 | 12| 29 | 2

269608
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(<) (m sweumiiliy wrfl X -ér Hapssa) iy G Qsn@ss LGS

3’ X=-2

i, x=0
p(x)=44

—l—, x=10

2

0, wHEPmE D

erafled, Wetteu(md Hlapsaeysamean bEULELGD.
(i) PX<O0) (i) P(X<0) (iii) P(|X[<2) (iv) PO<X<10)

(a) Compute (i) Laspeyre’s (i) Paasche’s (iii) Fisher’s Index numbers for the year

2010 from the following data.

. Price Quantity
Commodity — 5T 2010 | 2000 | 2010
A 12 14 18 16
B 15 6 | 20 15
C 14 15 24 20
D 12 12 29 23
OR

(b) The probability function of a random variable X is given by

{l, for x= -2
4
1
—, forx=0
plx) =1 4
l, for x= 10
2
| 0, elsewhere

Evaluate the following probabilities

(i) PX=<0) (i) P(X<0) (iii) P(]X]<2) (ivy P(O<X<10)
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47. (=) 5 loay Qanrer 10 wrfsefar syrefl whph efis oeraiBsdar £GP

Qan@ssiiu @ erarean. syrasfl euplby eueny ULRIGMET GUenTUIad HmID
QeEwidapenm sLQUuriger e @ilss 208 shsms eleuflésalib.

Fam) 1 2 3 4 5 6 7 8 9 10
X 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47
R 5 6 5 7 7 4 8 6 4 6

n=5, A,=0.58, D;=0 wpmidb D,=2.115 erents Qam(h&sLul_(HeTerer.
{60605

(=) Gaunsallanr Garymw wpevperw Qasrear® Spssar.. CUTEGUTSS Samddlen
SiglLueL Y TbUSST6 STas.

i Gser FEOL_GET @y
{ I I ITI v (ai)
A 5 1 3 3 34
B 3 5 4 15
C 6 4 3 12
D 4 1 4 5 19
Cseneu (b)) 21 25 17 17

(a) Given below are the values of sample mean (X) and the range (R) for ten
samples of size 5 each. Draw mean chart and comment on the state of
control of the process.

Sample
1 2 3 4 5 6 7
Number < ¢ i
X 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47
R ) 6 S 7 7 4 8 6 4 6

Given the following control chart constraint for : n=5, A;,=0.58, D;=0 and
D,=2.115 :
OR

[ Blpliys / Turn over
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: rtation problem
(b) Obtain an initial basic feasible solution to the following transpo :

using Vogel’s approximation method.

Warehouses Stores Availability

\) I 11 )01 v (ai)

A 5 1 3 3 34

B 3 3 5 4 15

C 6 4 4 3 12

D 4 1 4 5 19
Requirement 21 25 17 17

(by)
-00o0-
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