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PART - III
cuenflas senflgn wHmID LeTerflulluiey
BUSINESS MATHEMATICS AND STATISTICS

( SWIp wHmID Ymidle eupl / Tamil & English Version)

&med 2jema] : 3.00 wewil CHIL | [ Qrgs wHubuamser : 90
Time Allowed : 3.00 Hours | [Maximum Marks : 90
Slejemraet : (1) masg lamsseErd sflwns udeurdl o drarsm eraugmer FilLITTSEE

Qametera|b. FaliLgleler GamullmLber amms SemrsmewtumeTilLLb
2 | amqwingg Cghelsse|h.

(2) Beod g sBLUY owulamar wLLEHCL  TWHuSHEGD,
S 5CamghausH@Gn LwearU(hss Colamr(Hb. LLBIGET auamFelsnd
Quendled LweT(hSSeLd.
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@&3) - I/PART - I
GO : (1)  emensgl efamssErdEh efenLwalléseyb. 20x1=20

(ii) Gar@ssuul(erer wrHmn eleLsafler Wseyb ghyemLw aflenLeniig
CambOs(hds1s GO HLer e ulemaryd Caigg er(psab.
Note : (i) Answer all the questions.

(ii) Choose the most appropriate answer from the given four alternatives
and write the option code and the corresponding answer.
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2

eulleur 2 mUiLb 1 erend Cgmanr mxn euflens 2 anl_w ewiluder S :

(1) m (=)0 (&) n
The rank of m Xn matrix whose elements are unity is :
(a) m (b) O () n
|A x| =3 |adj A| = 243 erafleb ‘n’ - WS :
(=1) 6 (<) 4 (&) 7
If |A,x,|=3 and |adj A| =243 then the value of n’is :
(a) 6 (b) 4 (c) 7
ISH}QX dx ~&T L
2sinx
. 1
(1) cosx+c (<) sinx+c (@) 5 cosxtc
The value of sin2x dx 1S :
2sinx
. 1
(a) cosx+c (b) sinx+c (c) Ecosx+c
I\/?d)( -6o7 S ¢
1\/7x+ X 1 +c
(o) Ve e (@) Jer+ o (@) for

The value of I\/erx is :

W
@ Vet B Jerso

(c)

@erug gL p(x) <%eE GLHOWLEMLGUE)
(@) MC+MR

(1) MR=0

(<) MC—MR=0

+ cC

1
2n/e*

The profit of a function p(x) is maximum when :

(a) MR=0 (b)

MC-MR=0

(c)

MC+MR

()

(d)

()

(d)

1

1

5

—sinx+c

1

—sinx+c
2

2\/e>x+c

2\/e>x+c
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Qmd Hlened amiy MR=100-9x2 -6t Cseneud &y :

(<) 100x—9x2 (<=1,) 100 —3x? (@) 100+9x? (FF) 100x—3x?
The demand function for the marginal function MR=100—9x? is :
(a) 100x—9x2 (b) 100-—3x? (c) 100+9x2 (d) 100x-—3x?

y=e2XA cosx+B sinx) -&0 A wHmd B -ew BEGougen eped SenwssliL(Hin
UMGSE&(pF FoeTUm(p :
(1) Yp=4y;=5=0 () Yy =4y, +5=0 (&) yp+4y; +5=0 () y,+4y-5=0

The differential equation formed by eliminating A and B from
y=e2XA cosx+B sinx is :

(@) yYy,—4y;—5=0 (b) y,—4y;+5=0 (¢) y,+4y;+5=0 (d) y,+4y—5=0

(3D%4+ D —14)y=13e?* -an Slpliyg Qgrens :
2
(1) 5o (=) 5% (@) 13x% (%) xe2*

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

2

(a) %e2x b) e (c) 13xe2x (d)  xe2*
E=

(@) 1+V (=) 1+A (@) 1-v (FF) 1-A
E =

(@) 1+V (b) 1+A (c) 1-V (d 1-A
E (Ey0)=

(1) vy (=) Yo (8) ys () v
E (Eyo):

(a) Yo (b) Yo (c) Y (d) Y

E [X-E(X)] eremgy :

(=1) 0 (=) E(X) (8) EX)-X (rF) V(X)
E [X-E(X)] is equal to :

(@) O (b) E(X) (c) EX)-X (d)  V(X)
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12.

13.

14.

15.

1
p(9= 0 = 10 ererfled, E(X) -6 wdlliLimeng

o | o

(1) 1 (=) yguid (&) -1 ()

1
If p(x)= 100 *= 10 then E(X) is :

oo

(a) 1 (b) Zero (c) -1 (d)

@uevbleneols LiTeuemasd SHer(hiligSsaur :

(<) smev (<) eortiGoveiv
(@) Cgev GurGermad (FF) e mdeur
Normal distribution was invented by :

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

syreflud rmUTL L eTenalWLLD FIOWLNEG Q)(HEGD HSNSS6|l LITeUTg)

(1) @uevblenen (<=,) Lumlgme

(&) roouy () Gopamplu sieearsgd

In a parametric distribution the mean is equal to variance is :

(a) normal (b) poisson

(c) binomial (d) all of the above

R WS Qgr@duder (puea|m o | sardmns CTG FaMEVITLD.
(=1) e (<) s

(F) puyows Cgnsd

A finite subset of statistical individuals in a population is called

(@) ppws sanflliL

(a) wuniverse (b) a sample

(c) census (d) a population
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16. Logh;lﬁl'_@ Sjerenaiwnerg wrdil yerafludwe ojereneuudler & wSHdL
LwerL(hEmg).
(=) wrdlfl ojemay (<) s AsrEd LaTLeTame
(@) wpperws senfliiy (F) enpwirer wEHLLH
An estimator is sample statistics used to estimate a :
(a) sample size (b) population parameter
(c) census (d) biased estimate

17. ey aflewe @O (B erar eremug emev@wr wHmb urdl elewe GMuIL G

TS (Eh& @ @enL Guiwimer Y GLD.

(1) gl (h ayraf (=),) QupseE grma

(&) Qavs symeil () (=1 whmbd (&)

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. LmmeusTed MMM 6rerLg) gHuGL CaumurhiseT @M.
(=1) @@ LrssEDGEaTTS (<) Sl e (B @ps@Ger
(@) o0 amsdpserarnes () @@ BT HEeTerTTs
The seasonal variation means the variations occurring within :

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

19. Gurs@eursgl sams@ erldum(pg sobleownng ?

() m=n (<) Corss aupmisd # (rss Coama
(@) m+n-1 () Gwrss euprise = Cwrss Caame
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
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20. L CpHE fpeme TaTLSMET &0ILILIG

(=) &p auwgl apee (<23) e GLg) epere
(@) &b @Lgl apere () G auevg) epane
North-West corner refers to

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

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

LU@&d| - II/PART - II

@MU : eTemeuCGuienid 61 laTssErd@ el weallEsa|b. elermm cram 30 -&@

SLLmwns ol wefl&Esea|n. 7x2=14
Note : Answer any seven questions. Question No. 30 is compulsory.
0O -1 5
21. |2 4 —6 |ecrarn Sjamfludler grsdlaneans smers.
1 1 5
0O -1 5
Find the rank of the matrix |2 4 -6
1| &%

22. wHIIDs : B+ x) (2 - 5x) dx.
Evaluate : [(3+ x) (2 - 5x) dx.

23. y=4x+3 eTaDn eUMETEUT, X-4FH, x=1 LHMID x=4 PFHlwedmL er gHLHSSILD
LUTLIGH LIS &TETd.

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

24. wHU9Hs : A(log ax)
Evaluate : A(log ax)
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27.

28.

29.

30.
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Yemeumd saeud Heummsafler Hlapsse| Lreumas GN&SHDg erafld, Geunmluder

THTUMTESSD eranranilEansamuwis e (h g &ae,b.

Ceum il saflen cramrantldans X =x 0 1 2
. 6 9 1
blspgsal Plx) 1| 22 | 22

The following information is the probability distribution of successes.

No. of successes X=x 0 1 2

6 9 1

Probability P(x) 11 22 22

Determine the expected number of success.

FHOILLL LFEIE) — U FULIMISSE|LD.

Define Binomial distribution.

erafl FeumiliL) slpHUbeT BeTen&ET cTaneUGLIEID @Iy e 6T(LpSIs.

State any two merits of simple random sampling.

Erés :- v _ xy+x+y+1
dx
d
Solve :- <Y xy+x+y+1
dx

R815EH savrsdlean sanflg oD H(Hs.

Give mathematical form of Assignment problem.

Y.p,q9,=1974, > p,q = 3140, ) p.q,= 2005, gaflé arpémss sr&@HWLE
eramrenant, Qongs GFwe| (pevmepwl LeTUHSS S Sres.

For ».p,d,=1974, ) p q, = 3140, Y p q = 2005 find the Cost of Living Index by
Aggregate Expenditure Method.
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U@3| - 11/ PART - III

@MY : eTemeuCuenibd 67 lamésErs@ allenwelssa|b. elarm orar 40 -5
SLLmuwng el weil&Esa|b. 7x3=21
Note : Answer any seven questions. Question No. 40 is compulsory.
31. Yeraumd FweTUT(H&HET @HERISMIDE| 2 LG el k -6 wllimus Smams.
x+2y—-3z=-2, 3x—y—2z=1 womib 2x+3y—5z=k.

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

32. MR=20-5x+3x? erafled, Q&g cu(peLTF FiTL| SHTERTs.
If MR=20-5x+3x2, find total revenue function.

33. ‘é'}r'ré;a; : 9y —-12y' +4y=0
Solve : 9y’ —12y' +4y=0

34. Qar(hssuul(HeTer =i Leuamententill LwarU(hidd (Ul o mlimus Sres.

x 0 1 2 3 4
s 1 3 9 - 81

Find the missing entry in the following table

x 0 1 2 3 4
Us 1 3 9 - 81

35. o sweumliy wrhl X -saren Hapsse| L THHF Frumemmg),

4x3, 0<x<1
S =0, whQoiidaib

cralléd E(X) whmid V(X) ser(hilliy&se,i.
Consider a random variable X with probability density function,

4x3, if O0<x<l1
Sl =

0, otherwise

Find E(X) and V(X).
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36. 520 uSGsBIGMOTE CQETETL 558556, 390 s L& UanpseT o aTemer. LIMUSTe
auPlullenenr sieiorafllsg gweimiliyy wpapulley CaBhgsH&sLILLL 5 LSsRIS6 0
YenpCuw @evermned @ HLILSHETET HlEHDSH6 HTeuTs.

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.

37. L alewssd 10 womid wrdlfleows ummss S bGenp 3 erafed, wrdlflude

SIETENEUS HTEHTS.

Find the sample size for the given standard deviation 10 and the standard error
with respect of sample mean is 3.

38. 2007 -9b yarigerm igliienlufled 2011 - b Y@TqDETRT QUTLPEMS GDIUIL(H
cTamameand CarhassiulL eleurmsErsd GOHbLU aufe CFwe] (penmeanwL

school s. agl asem con

LweTU(hSHE semrsdl(hs.

Clum(meTEeT ofleneo Blenmaert
2007 2011
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 5007 Price 5011 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. Qar@ssiulL efllgsd enflulen 2 sb8 Sraneu (i) BeHmeder BLGLE wHMLD

(i) BuEu@meler WAy Hueihapl LwaTLHSE STems.

QewpLmie, @?@msﬂa&sﬂs& ﬂszs:\)lhurr@;am
1 2 3 4
A, 14 9 10 5
A, 11 10 8 7
A 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 Sy Ss Ss
A 14 9 10 5
A, 11 10 8 7
Aj 9 10 10 11
Ay 8 10 11 13

: 1 d
40. wIHUGHS : IJx+2 ~ Jxi3 X

1
Evaluate : J‘m_ m dx
U@&3| - IV / PART - IV

G 1 Sjemensg laTssErs@h el wallésea,.

Note : Answer all questions.

41. (=) SGrofer elfleows LweTLRSSH Sids
xty+tz=4; 2x—y+3z=1; 3x+2y—z=1

S|6V6VG

T7x5=35
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(=) @ GOUALL pasrsHern waser Qsmens SCp QsTHESLILIL (HeTerg.

(a)

(b)

@J@I_Lb - X 1941 1951 1961 1971 1981 1991
&s6T grans : Y
e 20 24 29 36 46 51
(QoLssglev)

QeLs emae GsIHrsemsl LwauBhiS 1946 -b A ar(HESTET LDESSHET
QFTENSMUIS HTEHTS.

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

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 51

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

(<) auedTumss CQasransuliienl @@ dFmLLdlar aTdmed eTard Gamar

2
[(ex+1) dx -z HLA@S.
1

S|6V608)

(<) veaumily elemgser areamL Careile LSH NeTTEsEH&HE <M FHlwrer

(a)

(b)

Ldlegamners sanflliLgnarer Hapssellanars &Tems.

2

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

OR

Find the probability of guessing correctly atleast six of the ten answers in a
TRUE/FALSE objective test.

[ Hmluys / Turn over
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43.

44.

12

(=) Coemeud sy Py=25-3x womid eflligys sriy Po=5+2x crefled, Foer

Blenaudled masrCeurt o Lifl wHMID 2 HuSSwTerT 2 Liflenws Sreams.

S|6060F)

(<) X erepiid wmdl @uivBleneots Leuadler grmafl 12 wHmibd St elessd 4 erafle

(a)

(b)

(=1)

P(X <20) womid PO <X <12) wdlibenens smenrs.

[P(0<Z<2)= 0.4772]

Find the consumer’s surplus and producer’s surplus for the demand function
P,=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]

&r&s : (D?—2D+ 1)y=e?*+e~

S|6060F)

(=) 26eugy WHSHIel HlFmns eunser Cramel aUPEIGLD @ HNIEIGTLD, HhiIGEHSES,

(a)

(b)

S ssuCdumib eusy epularGurg srreflurs 8.9 HlllL_misgafle
Sopllbsmg dgamaLeusns gmmdEng . eurseflear sanam Cardlss,
Th&ESLULULL 50 Seusy epller wrdlil GCareyseaier g ear syma
9.3 Bl mser, S alewssd 1.6 BOlLmiser erar dlwliLBEng. 5%
Wengsmenr Hlenewuded Hlmeiangdler sanm sflwmergm ?

Solve : (D%-2D + 1)y=e2*+eX.
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 claim, the agency
which licenses ambulance services, has then timed on 50 emergency calls,
getting a mean of 9.3 minutes with a standard deviation of 1.6 minutes.
What can they conclude at 5% level of significance ?
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45. (o) Qar@mssiul(herer oL alamentudadlmBbg y(10) -6 wllienu @ev&rmendludler

@ &Fmaed GHSSrsamsl LwaTLhSS STens.

X 5 6 9 11
Y 12 13 14 16
S|60608)
dy | ¥y _

(<) Si1és : dx +

X

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

X S §) 9 11
Y 12 13 14 16
OR
dy . y_ .3
=2+ L =x
(b) Solve : i x

46. () 2010 -9 b Y @TeDHE (1) mevwim (i) urd (i) .. Aagi elemed GO H
cranrgene Yemeumd LeTefl aleunmigEnsEs samsdl(hs.

. elemev LY
Cum(meTs
2000 2010 2000 2010
A 12 14 18 16
B 15 16 20 15
C 14 15 24 20
D 12 12 29 23
S|6V608
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(=) @ sweumiliLy wril X -a1 Hlapsse) griy ECp Qar@ssiul(Hidrerg).

l, x=-2
4
l, x=0
px) =44
l, x=10
2
0, HEPBIF )LD

eramled, Gemau(md Hlapsse|samer UL ab.
(i) P(X<0) (ii) P(X<0) (i) P(|X|<2) (iv) PO<X<10)

(a) Compute (i) Laspeyre’s (ii) Paasche’s (iii) Fisher’s Index numbers for the year
2010 from the following data.

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
OR

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

l, for x= -2

4

l, for x=0
p(x) = 4

l, for x= 10

2

0, elsewhere

Evaluate the following probabilities

(i) PX<O0) (ii) P(X<0) (i) P(]X|<2) (iv) PO<X<10)
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47. (=) 5 Sarey Casrewr 10 wrdflsefler syref wHmDL iFs SaraiBiadar G
Qar@ssliLl(heTerar. Fymgfl eUFbL Uy UL BISM6T aUam 6D LbHmib

Qaweperp s (HUumiger Blane @GNS 2 1bgl SHMmsSansg edlealflssea|b.

Fn (D)l 1 2 3 4 S §) 7 8 9 10
X 43 | 49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47
R S 6 S 7 7 4 8 6 4 6

n=5, A,=0.58, D,=0 wmmid D,=2.115 erenrd Qarhssiiul (heTere.
S|6V6VG

(=) Caumsellanr GCamrmw (pevperw Qsrarr(h Spssar.. CUTEGaTSS Saumddl e
Sfg Il Y IbUSETMCL STaTs.

S @aser FHEDL_GH6T @\mLiLy
l I II 111 IV (ai)
A 5 1 3 3 34
B 3 5 4 15
C 6 4 3 12
D 4 1 4 5 19
Caeneu (bj) 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

Number 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

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

OR

[ Hmluys / Turn over
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(b)

16

Obtain an initial basic feasible solution to the following transportation problem
using Vogel’s approximation method.

Warehouses

\J

A
B
C
D

Requirement
(by)

Stores
I II 111 v
5 1 3 3
3 3 5 4
6 4 4 3
4 1 4 5
21 25 17 17
-00o0-

Availability
(ai)
34
15
12
19
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