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suellas senflgib wHmID Lererflufluied
BUSINESS MATHEMATICS AND STATISTICS
(guﬂ@ LOHmILD a;!,rﬁnﬁsu Q.l@ / Tamil & English Version)

[ Qurgs wHuGuarser : 90
[Maximum Marks : 90

&m0 jemey : 3.00 wenfl Gy |
Time Allowed : 3.00 Hours ]
Sifleyenrsst : (1) S@masg elamss@hn Filwmrs udeurd) oaTaTHI CTETLISEmET sflunTsg&
" Qareteraylh. ssILSHAD Gopud@pLden Siens gemameniumenflLLD
o | angqwnss Gsfleflssan. ,
2) B ooeg sGUY @wudloar bl GCL eTWHUSDHEGLD.
2N &CaTYHugshGL LwaruBsS Cauarr(PLd. UL BIGET umTauSDS
Quenéled LweTL(HSSEeYLD.
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@&3 - 1/ PART - I
Gily : () Siassl eanrésEné@n eflanwiafléaab. 20x1=20
@) Qsr@ésuulBerer Bren@ wrHm elmLsaled WBasab gHyemLw
afenL_eniwig CaipOs0E8E GHUIGLan eflen ulewan b Gaiigg) eT(psaLd.

Note : (i) . Answer all the questions.

(i) Choose the most appropriate answer from the given four alternatives and write

the option code and the corresponding answer.
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o et (- Geueflu( uGLUTLIEal a@@&uu@gﬁwmﬁ :
(<=1) Guprdfwi Geuavell W. eNGwimeIgL

(=) & Qyrendlav smedL_etr

(@) <isi Cawie

(/) Qegr

The inventor of input-output analysis is :

(a) Prof. Wassily W. Leontief

(b) Sir Francis Galton

()  Arthur Caylay

(d) Fisher

Qur@plsmear Bar@Bb uvweau@ssord e aamswle GQeudGanrar
n QumLsefledmBHa) ¢ GuW@La;sa}m @Cr Cprsdler CsiipllsHss) auflesliu@®sg)ib
auflseflen eramenflEans :

n! ; n!

(éi) (n —_ r)l (%) h (@) (n + r)' : (lT) n’
The number of permutation of n different things taken r at a time, when the repetition is
allowed is : '
n! nl
(a) (n— 1)! (b) ™ ‘ (c) (n + 1)! (d) n

42
_ . : Y : ‘
y=eZerafled, x=0 E)éd N2 G iy :

(=) 2 (a) 4 @) 0 (") 9

d2
fy=e then —5 at x=0 s .

- 2 b) 4 © 0 @ 9
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LOneys Qapeurengy :

(&1) r=b,, X by, (@) r= £ by X by,
1 ‘ 1
r= =+ |———— F) r= ———
(&) by X by (FF) biy % by

The correlation coefficient :

(a) .r=bry X by _ b)) r== /bxy X byy

] R e d r=

P(A) = % wHmb P(B) = % erens. A, B erauen gmym flspajser erafler P(ANB) -g
STETS.

3 3 4 4
(=) 15 (=) 5 @) 35 (" 15

Let P(A) = % and ‘P(B) = % Find P(ANB) if A and B are independent events.

3 4 4
@ ® = © = @ +
1 : . P
tanA = % LoHMILD tanB = 3 eraflev, tan (2A +B) -ar A :
(@)3 (@)1 (@) 4 () 2
If tanA = % and tanB = -;— then tan (2A + B) is equal to :
(@) 3 b 1 (c) 4 (d 2
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y=x3+19 ereny sriGer @And feoe wHourag 27 -6@ swdwell®, y o

LHUYEMeTE HreaTs.

(o) =3 (gp) =1 (@) 4 (F) =2
For the function y=x3+19, find the values of x when its marginal value is equal to 27,
(@) =3 b) =1 () =4 d =2

& eTeTLIE) e[ seuanents QsTens, n GTATLIS SeLaans STksaT6N cramanfléems,
T erenug) X 1 -amen gl (Heullly erafle), ETGTTERT &6unERHT uRSLBS Dsrensulen
arfliare Qgrens :

(@) P= ? () A= %‘(1 + dla+ -1

(®) P= %(1 +d[1- a1+ ] () A=2[a+i"-1]

If @’ is the annual payment ‘n’ is the number of periods and ‘7’ is compound interest for
3 1 then future amount of the ordinary annuity is :
a

(@) P=:

®) A= %(1 + D1+ H"=1]

¢ P= %(1 +d[1-a+d™] d A= %[(1 + i —1]

* 2=gcraﬂd)x-6&rmﬁuq:
8 5
gy 18 =5 16
If [ 2’ = 0 then the value of x is
8 5
—16 =5 . 16
(a) 5 (b) 6 (C) —5- (d) %
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s
. dy ;
y=4ae* eraflé 3, B e,
(1) 16ac* (<) ae'x (@) 16aets (/) daelr
If y=4ae**, then find .
r ‘h "

(a) 16ae” (b) el () 16ae* (d) dae?
sin(—420°) -e ALY :

1 3 -1 -3
() 5 (=) 5 (®) - i
The value of sin(—420°) is :

1 V3 A, -J3
@ 3 b © @ —=

ax2+ 2hxy +by2=0, erémp @rieL CpisGar@seien smieyser m;, m, eafld

m, +m, -6 oy :
Cu Zh
b b

(o) 2 (<) @ -3 (m) -

If m, and m, are the slopes of the pair of lines given by ar? + 2hxy + by? =0, then the value of

m1+m2is:

2h 2h
- =5 @ -4

(a) — (b)

a
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13.

14.

15.

16.

(@) 5 (<)

(i, j) erenp Cewenang Sia/ss 2 a5 urenguiler @mLLgHaETar Flubgmarseta
Qe : '

() B-B=L—lyy - (") E-E=L-L=t
One of the conditions for the activity (i, J) to lie on the critical path is :
) HR=ly-ly=y ®) E-E=Li-L=t
() E-E=Li-L=y - @) E-E=L-L=y

9q
q=1000 +8p, —p, erefleb, a_P? e wHUIY :

(<=1) 1000 (=) -1 (&) 1000-P, (FF.) 8

a
If =1000+8p, —p,, then a_:'l_ is :

(@) 1000 b -1 (c) 1000-P, (d) 8

100 wawduy eamLw 8% &r&@ waeden 200 ukiEsald(hbs HoLsEn Foys

QgTens

(=) T 1500 (<) T 1600 (@) T 800 () X 1000
The dividend received on 200 shares of Face Value ¥ 100 at 8% stock is :

(@) ¥ 1500 (b) T 1600 (c) < 800 (d) T 1000

al L euflens wrppruser euevsanm, @Léspm Ceaumumgend (Cr wrdflwrs)
@muder, n QaudCaugy QumpLlsafler Smangg AurpLasmeryw @Gy Crredle

T (H&&I5 Qasramme, Sienw&sluBb el L eaufleg wrppruseien eramamilsamns :

n! (n+ 1)! (2n+ 1)! (n-1)

: @ =5 (m) SF

If clockwise and anticlockwise circular permutations are considered to be same, the number
of circular permutation of n objects taken all at a time is :

(a) %' (b) (n -; 1)! ©) (2n ;’ 1)! () (n _2 1)!
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17. A, Berep Q@ Bl & ey &er Qe garn Frips Hepeyser aafle, Hlubsamen
,rf,]as@gasm P(B/A) GTesTLIg) :

P(ANB) P(ANB)
(=) “pea) (<) P(A) P(B/A) (@) P(A)P(A/B) (W) ~pe,

If two events A and B are dependent, then the conditional probability of P(B/A) is :

P(ANB) P(ANB)
(@  Tpa) (b) P(A) P(B/A) (c) P(A)P(A/B) (d) P(B)

18, @LOPeys Qs eweus) :

(1) =1 g 0 cueny (<2p) 0 P& ® eueny
() -1 wpse = eueny (FF) —1qpse +1 eueny
Correlation co-efficient lies between :

(@ -1to0 (b) Oto

() -1tow (d) —-1408¢1

19. epOWID (4, 5) WHMID TLD 3 HOGSHET LI ULLFFe ST STens.

(1) x2+y2—8x—10y+32=0 () ¥2+y?—6x+2y—6=0
(@) x2+y2—8x—6y=0 () x2+y%+8x—10y=0
Find the equation of the circle with centre at (4, 5) and radius 3 units.
(@) x2+y?—8x—10y+32=0 (b) x2+y*—6x+2y—6=0
(©) x2+y2—8x—6y=0 (d) x2+y*+8x-10y=0

20. 10Cy, -ai Ay srews :

(1)1 - (<) 100 (@) 0 (/) 99
Find the value of 100(:99 :
@ 1 ®) 100 (© 0 ) ¥
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u@S - 11/ PART - 11
GO0y : eTemeuGuigy b g elarés EhseE el welsseayd. ederr eram 30 -5

SLLmuwns efen_weaféseyb. 7x2=14
| Note : Answer any seven questions. Question No. 30 is Compulsory.
1 3 4
21. 1102 18 36| -ei WALy Srers.
17 3 6
1 3 4
Evaluate (102 18 36
17 3 6

22. "Cy="Cq erafle 2C -e wHiy sras.
If "C,="C,, find 12C,.

23. f(x)=x> - ;]3-,::1.-0 erafled f(x) + f[%) = 0 T ST_(Ds.

If f(x)= e —13-,x¢0, then show that f(x) + f[l) = 0.
X _ x

24. 22,4,2,12,16, 6, 10, 18, 14, 20, 8 erenp Ggm_fen D, wHmd D, Hreins.
Find D, and D, for the following series 22, 4, 2, 12, 16, 6, 10, 18, 14, 20, 8.

25. 140 -e o dvem 20% §76@ W D Soeg T 70 -6 o eTer 10% STEG PSS, Qeupmyer
8l s pHedH ?
Which is better investment ? 20% stock at T 140 (or) 10% stock at T 70.
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29.

30.
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e swTily Simieuemd, frrer efenander gir DTG 4000 S GEET 2 HuGHulener
aphEusdE $586 Asrar@earay. Guuys Aswa S0 ENHEG RO
<parrqE I 50 LODID F7&ES Bmuys Qsawey M UL 2 pusHnE T 160 erem
SrwreflssuurQerarg. e pusdurarg e Laywrs Qsriii@ausnE @556
GamereriuC HeTeTg WHHIL LHHTEEGD SigiwdssliuBaudiome erafle, gL L Lb
PGS CLTHE 6@ Haws Qswey, SN SDLUSHE TEFMET 6V EGEHET
e pusd Qew Caudmhd rars samid (s,

A manufacturing company has a contract to supply 4000 units of an item per year at uniform
rate. The storage cost per unit per year amounts to Z 50 and the set-up cost per production

run is ¥ 160. If the production run can be started instantaneously and shortages are not

permitted, determine the number of units which should be produced per run to minimize
the total inventory cost.

x2+y?+2r—6y+1=0 erenp quLgHen @wwib ax+2y+2=0 erém Camligen 55

Siwwweafle) ‘a’ -e1 WAL srams.

If the centre of the circle x2+y2+2x—6y+1=0 lies on a straight line ax+2y+2=0, then
find the value of ‘a’.

(x—2y)"3 eremugen elfladler 5 -eug e mliewUs STETS.

Find the 5 term in the expansion of (x—2y)"3,

f@W)=2" aafléd f(x)f(y) =f(x +y) rem Hmiays.

If f(x)=2%, then show that f(x)-f(y) =f(x +Y)

D BE® SHTTHGD 2 drer “TABLE” eranmm eurigengudlen STLD &TeuTs.

Find the rank of the word “TABLE” in English dictionary.
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GOy : eremeuGuenib e emésEnsE o walésab. eleanm erear 40 -5

Note :

31.

32.

33.

SLmuwns eleweallésab.

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

7x3=21

(a=1)x2+by?+ (b—8)xy+4x+4y—1=0 Grsh'rg). sweatur® @ Ul Lsdss GHEEGD
erafled a, b -ullen wHLY sraTs.

Find the values of a and b if the equation (a—1)x?+by? + (b —8)xy +4x +4y —1=0 represents

a circle.

wHUYGHs : lim

Evaluate : lim

x—=0

Ji+x —J1—-x

X

Ji1+x —-J1—-x

x—=0

X

UENITS.

Spsaan_ Hapesamers Qsram HlL e suamewieniolienys
Hlapeser 1 2 3 4 5 6 7
Bem L
LA ORI - | .1 1 | 23| 3 | 45 | 56
Bapey
Draw the event oriented network for the following data.
Events 1 2 3 4 5 6 7
Immediate i 1 1 23 3 45 5,6
Predecessors
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Spsargnid Cpflwd AL 8L sarseaar aueoruL i e Siés.
3x14%3 < 9 x;+2x; < 8 wHPYWL x,, X, = 0 ranp SLOUUTOSE5ES et s
2=40x; +50x, -1 QUL LHUMUE. sTaTs.
Solve the following linear programming problems by graphical method.

Maximize z=40x, +50x, subject to constraints 3x1+xy; < 9 x+2x, < 8and x5, x, = 0.

f(r)=x2-4x+6 erenp iy eTEQsHs QoL Qauasaier HILTss samBD Sdas)
HlLorss Gepyb dad sras.

Find the interval in which the function f(x) =x2—4x+6 is strictly increasing and strictly
decreasing.

tan 75° -6t WAL SIS,

Find the value of tan 75°.

ERUML @ReTNISE @MmeuT prenE CeucuCouny @QLmsatied 1 4.4, 2 £.4, 3 8.4 wHmd
4 8.8 gearedle gasmrafianw mn@@ﬁbrrr‘r erafled, eprefiwirs, m apumiEs aésamar
HCer Armd gésmafl Sjeurmed eummisLILLLE) ?

A person purchases tomatoes from each of the 4 places at the rate of 1 kg., 2 kg., 3 kg. and
4 kg. per rupee respectively. On the average, how many kilograms has he purchased per

rupee ?

@m AsmfpsreaesmanyamLw urGarrsry Sa@wlda Asrféd iy o

[0.8 02

09 0 7:‘ erafléd ammédare-esner Hubg@asaianiy. oig Cewau@L aemsui
2 aTeTHm erenmy Sar(HLdlig&&5e L.

08 0.2
The technology matrix of an economic system of two industries is [0_9 0'7].

Test whether the system is viable as per Hawkins - Simon conditions.

[ H®Lys / Turn over
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39. @euQeun(p srerar® @mndudeib 8% <par®H auligulle T 2,000 ere 10 2@ (H&E@HESE
QessILBL seuman LREL(HF Qgrasuier wiiad Qgrensuileand STaws.
[(1.02)%0 =2.2080]

If the payment of ¥ 2,000 is made at the end of every quarter for 10 years at the rate of 8% per
year, then find the amount of annuity. [(1.02)% =2.2080]

i 2 Al ¥ 111
. a1 (2] Y(Z) = wn(3)
40. Hmeys : tan 7)) ttan o tan

¢

Prove that tan™! (i) + tan”! (l) = tan~! (l)
_ 11 24 2

u@3 - IV / PART - IV

GO : evensg elamssEns@n el wefl&se L.

Note : Answer all the questions.

41. (=) @m Qurmernsry slLewibd Hossfl Lo H M @@Li?‘-l %!DUQF—Q
Qewwiiu@Serper. @rew® GumHL&EHD geu@aumamdlen L@ug@@m @em_
o grefLrs LWETLHADS. @ Let @by e pusHEE 0.4 Ler QoY ODHDID
0.7 Len Hladsf Csmauiu@éng. @eaunGp @@ Lo Hlevdail a_fj)ug;é]ai@
01 Ler @by whmib 0.6 Len Hassil Ceemaiu@ang. THs RO Q_GTG'F@.
awagarpb CsmaliuLdome. QHs Siemwuy Qewu®Ld ﬁlmm@m
o drangnas BrseT smHADTsT ? @ L @Dy WLHHIL @O 60T ‘rf,laiasa;tﬂ
> Husd Qeswg Ceoetiudn Coume BHTL&ET wenGu 5 wHmWD
2. QurmermsTy S Lewlibe 100 Ler Hladsfiyb 50 Ler QLD 2 HusH
Qeiiw Ceauam®b erafle, @rem® Qurplsaflar Gwrss 2 pusdewu|b,
pgoman Qeiiwg Ceemaiu@ Qgmfleoreart BT seflen eremenflsenseamuiu|d
s (Hs.

7x5=35

VG
(<) u=x3+y?+3x2 eranp &TTADG g wefler Cappsanssd shlurissaw.

(a) Aneconomy produces only coal and steel. These two commodities serve as intermediate
inputs in each other’s production. 0.4 tonne of steel and 0.7 tonne of coal are needed to
produce a tonne of steel. Similarly 0.1 tonne of steel and 0.6 tonne of coal are required
to produce a tonne of coal. No capital inputs are needed. Do you think that the system
is viable ? 2 and 5 labour days are required to produce a tonnes of coal and steel
respectively. If economy needs 100 tonnes of coal and 50 tonnes of steel, calculate the
gross output of the two commoditieg ;\{nd the total labour days required.

(b) Verify Euler’s theorem for the function u=2x>+y>+3xy
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2x2 + 2 : o
2. () 7xy+3y +5x+5y+2=0 erarg @rieL CrraGsrpsmend GMHl&EGWD

(<2

(a)

(b)

rens S8, Cuaib @sGsrHaafidn saflggaflé sLUTHSMETLD &NT6wTs.

NN
7

Show. that t1.1e equation 2x2 + 7xy + 3y2 4 5x + 5y+2=0 represent two straight lines
and find their separate equations.

OR

Solve : tanhl(x-l-l)-l-tan_i(x_l): tan_l (i)
7

8. () e® JlLgdpsran LeCay Qswdsdr wHmb AsHaTar Cprb &G

g,uﬁu&@chm@.

5-7|6-8|7-8[8-10[9-10
8 1 2 5 7

1-2|1-3(2-4|3-4|3-5[4-9|5-6
Gy | 4 1 1 1| 6| 5| 4

Qzwed

Bsharer euanewelienu euars. Gugib eroer AL CFuRIEGED PHngw
QgmL_&s sTeb (EST), WwhHosw (pey stewb (EFT), sBLsSL GsT&s Smub
(LST) wpmib sSusHw wpigey srevid (LFT) &rewms. STa)sE 2-s5bs LramgamuuL,

ALLib (e HGD STOSMSULD SIS,

{606V
(<) Demeupd NS EhEE STOWTeT allwsssmss STams.
CI 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
7 12 19 5 10 9 3 5
A project schedule has the following characteristics.
Activity |1-2 1-3|2-4|3-4|3-5(4-9)|5-6(5-7|6-8|7-8|8-10/9-10
1] NS 1|65 ]a|8]1]2][s5]7

(b)

Construct the network and calculate the earliest start time, earliest finish time, latest

start time and latest finish time of each activity and determine the Critical path of the

project and duration to complete the project.

OR
Compute Quartile deviation from the following data.
or T 70-20 | 20-30 | 30-40 | 40-50 [ 50-60 | 60-70 [ 70-80
I 12 19 8 10 9 6 6

[ Hpliys / Turn over
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2 nin+ 1D2n+1)

4. (=) safligs Qgrssdsadlear Ly 12 + 22 + 32 + ...+ n° = 5

(1ewangg) neN) erean Himieys.

D606V
. : e O in”
(<=4) siny=xsin(a +y) erafle, ?d% = %:—ﬂ oran Flmies.

nin+ D@2n+1)
6

(@) By Mathematical Induction, prove that P42 ¢8 %t n’=

for all neN.

OR

sinz(a + v) -

(b) If siny=xsin(a+y), then prove that 2} = _
dx sina

45. (=) uHg wremauisar auaflselud wHnb sansEludelwed ur _sHo Gubo
SrmseT emeumwmm |

euewsflsellwev 6 4 3 1 2 7 9 8 10 5
G661 551

uleflwed

@m ur_isefléd wrareaiseiler ifley erbg eellp@s Qsmiyenwig ?
S|eV60F)

(<=1) pswdiiy T 10,000 2-arer 20% &G (PHOSEMET PMeul 42% s eleneude
elpfpri. epm HeoLds uamsmss Aarah 22% sfleld o drer 15% FTES
WPBSOEMET TGS DIT. UPRISLIULL §7E 2% erafle, SIS cumoTaEHD
JHUGLD WLIHDSNSE &TEHTs.
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(a) The following are the ranks obtained by 10 students in Commerce and Accountancy
are given below :

Commerce 6 4 3 1 ’ p 9 8 10 5
Accountancy 4 1 6 7 5 8 10 9 3 2

To what extent is the knowledge of students in two subjects related ?

OR

(b) A person sells a 20% stocks of Face Value ¥ 10,000 at a premium of 42%. With th_e
money obtained he buys a 15% stock at a discount of 22%. What is the change in his
income if the brokerage paid is 2%.

(1) epany craimsaflan saBsed 20. (pge> craimenant 2 - AUMES, GreawmLreug)
TS Sally, apETDTAIE cTamans Siflés, AoLsED ALY 23 AELD.
PB cramenam ppanpre) QUmES eumd WALILLET GTeT( WLHHID EPETDITLD
TamEmeTs Sal L Aens@b wHy 46 erafledd, Sibs eramsear GHTLOTD) jemf]

wpermudledr sTes.
IV

() @@ Osmfpsreeulia o6rar Ay, Ay Az e 3 @Qupdrrger wenmGuw
1000, 2000, 3000 HHESET GeuCaurn® BrEsb e Huss Celfeamper. euDHle
A, erénuigl 1% -1b, A, eremug) 1.5% -1b, Ay eTeTLI) 2% -LD GeDmW|eTer (HEGSenarT
2 pusd Qsiflenper. @@ preflar (preild, 2 pusdlaimbs swamily
weopWlsd @n JGG Casphs®s&suulLGurg, <ig GoDYETaTsrs
SrenrliuLLgl. S Quipdlrd Ay -a1 2 HuSHAS(BHHS ubBSSH eraTLSDSTET
EINY:Z2oY ereue ?

(a) The sum of three numbers is 20. If we multiply the first by 2 and add the second
number and subtract the third, we get 23. If we multiply the first by 3 and add second
and third to it, we get 46. By using matrix inversion method find the numbers.

OR

A factory has 3 machines Ay, Ay, Aj producing 1000, 2000, 3000 screws per day
4 res;;ctiv):aly. A, produces 1% defectives, A, produces 1.5% and A, produces 2%
defectives. A screw is chosen at random at the end of a day and found defective. What

is the probability that it comes from machine A ?

[ HBLys / Turn over
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47. (1) (10), (-1, 0) whpYb (0, 1) eyl Yerelgeallen auflurss Qedgid oL pilar
FOGTUTL DL & STeTs.
SIVG|

x—2

(<) x+ 2(x— 12 8 UGS Qaamsenms OIHDIS.

(a) Find the equation of the circle passing through the points (1, 0), (-1, 0) and (0, 1).
OR |
(b) Resolve into partial fraction.

x— 2
(x + 2)(x — 1)2

-00o0-
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