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Register Number *|R 

PART III 

BUSINESS MATHEMATICS AND STATISTICS

(5u Lpg la au/ Tamil & English Version)

5T a: 3.00 LDG0f G5Tò | GlLorss oßuduors6T: 90 
Time Allowed 3.00 Hours [Maximum Marks : 90 

playmysoT :(1) 60 moleamés(g sflurs uard 2craTsT GrémLIGmca Efunitggs 
Gsreronab. 9sÚUSol gcopuAgUIT 6Dp[ B6TSrfULIrenilLD 
260Tl4, LImss Asflolssajò. 

(2) 60 LD u n 60 LDLCGo r95Ia5DGD, 

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 

diagramns. 

- 1/PART - I 

5lU (i) 16006015EI alcaTÉE(GI,É(Gd adhlenL_LIatls5ah. 20x1-20D

GlsTsÚUL66TOT LDITDI olmu_gatld Lblsaqub oL|6Mu olmu_60LIS 
Gsi pbalgs©$zIó GpliSLOLT oilem_uH GnenUJLÒ GErs5 STBAY. 

(ii) 

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.

$5UY5/ Turn over 
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1. Alo s (2 O 
6Totla), p(A) = 

() 2 (B)0 () n (T) 1 

If A= 2 0 If A then plA) is . 1f Alo 8 

(a) 2 (b) 0 (c) (d) 1 n 

p(A)= p(A, B) = LomgOlsatfls0T 6T 600T 6011s6s 6r60il6) GgrgÚum60T5| 
2. 

)P6l560 LDOY DDI 
)Gr50LDA 2 WgI LopgILb GT 680T 60T1s6supp sira|s6T GLupgøTTg 

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

3. e2x dx -6 uoÜy. 3. 

(2 ()0 (@) (T) 1 

2 dx is 

(a) 2 (b) 0 (c) (d) 1 

6TL &TLY p(x) 60T5 GlLuGLDLD615: 
(4) MR=0 ()MC-MR=0 MC+MR=0 (F) MC=0 
The profit of a function PX) is maximum when 
(a) MR=0 (b) MC- MR =0 (c) MC +MR=0 (d) MC=0 
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5. G5maa stTY p -áG [ GT 66tla k 
( d (F)-dd d 

For a demand function p, if = k , then k is equal to 

P x 

(a) T (b) Md (c) (d) 1d md d 

6. PGuTG6tlsoT6tlLiLjË ETTL4 p=3+xuopgIÒx=3 6T6olo, 2pLISBuTOTiT 2uf 

() 2 ( () () 2 

The producer's surplus when the supply function for a commodity is p=3+x and 

3 is 

(a) (b) (c) (d) 

3 
(dy 

VLdx) 
7. 

pmpGu

() 2 Lopgò 4 (T) 3 LoDpò 6 ) 1 oppLD 4 ()2 Lpg1b 6 

The order and degree of the differential equation 
Ld2 

dy 4 = 0 are 
dx) 

respectively. 
(d) 3 and 6 l and 4 (b) 2 and 66 (c) 2 and 4 (a) 

dx | GTOTD Jl�.ol 261TGT &LDL5BTGDT OJ6)BöGl5(1pë FLO6ILITG gtssÚu 8. 

()y=Vv ()x=vyy x=v FF) y=VX 
A homogeneous differential equation of the form - f can be solved by 

dy 
making substitution. 

(a) y=v (b) X=Vy (c)x=v (d) y=Vx 
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9. Aflx)=. 
() fl-fx-h) 

() Sl-fx+h)

() Slx+h)-fl) ()flx+h)

Aflx)= (d) f-sx+h) 
(c) S-flx-h)

(a) fx+h)-f (b) Slx+h)

10. Vfla) =. (FF) Sla)-fla+h) 

() fa)-fla-h) ()Sla) +fla-h) () fla) 

Vfla) = (d) fla)-fla+h) 

(a) fla)-fla-h) (b) Sla) +fla-h) (c) Sla) 

11. PE GsTLiaËlur glspgaaj uJaold c 6r6TLII RG LoTDlabl 6T 6OTDrdp(x=c)

GTLUGLUTSILD GT5DG FLODTS GaGD ? 

()6TiTLODD ()S88uwd 

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

equal to 

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

12. ( ELDAJITÚùy orpluiloT 6l5P550 ETTY GG0T6JGLDTOI Au6MTUNj`sÚULG6ITOT5| 

1 2 X=x 1 -2 

Plx) k 2k 3k 4k 5k 

GT G1l6 k -60 LD$lÚuTIGI: 

() ( 8uid ( T ( 15 4 

The probability function of a random variable is defined as: 

X=x -2 2 1 

Plx) k 2k 3k 4k 5k 

Then k is equal to: 

(b) (c) one (d) Zero (a) 15 
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13. 9G abigsureni gurflagi úlen oens DmrppéGOjsaho (switches) 2 azais

50 LblaTma orbpms(GLOlipsalcd 15uLToTS 2 GpuiTQ&6r GÜU5DBTT 

()2.5 e-1 
A manufacturer produces switches and experiences that 2 percent switches are 

The probability that in a box of 50 switches, there are atmost two 

() e-1 ()2 e1 (FF)ema g5|uôláb

defective. 
defective is 

(a) e1 (b) 2 e1 (c 2.5 e-l d) none of the above

14. FODLIL uraslo Glapflssrca BspsBarang GsTúalisreT flsyssmau Gura 
GDLrAG GTefl prc(S qDupflsofio yuu Gabl Gugaispsrea lspzaa : 

()27 (81 () 81 (FF16 
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. 

1 
(c) 

16 
(a) (b) (d) 

27 81 81 16 

15. PG Pgmns GlsrGSMc nT60 460pSBÚUGlpgI. 

()pl.4 50TLO ( plpr B0T LD 

(P) l01 L60T LD 
of statistical individuals in a population is called a sample.

PYpm LD 560TLD 

A 

(a) finite set (b) infinite set 

(c) 
(d) finite subsetentire set 

16. GT G0T LI5 

( . UOTUGIT 6MOJ (LG0T LI OT 6D OU 

(PF) DTUÚLY aD 

is one where cach item in the univerSe has an equal chance of 
A 
known opportunity of being selected. 

(b) parameter (a) statistic 

(d) random sample (c) entire data 

15LL 5/ Turn over 
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17. 8n8TTEtlulcot LLÜMpwrng 

( @)n () 
() ( 2n 
The standard error of sample mean is 

(d) 
(a (b) (c) yn II 2n n 

18. y=atbx rp GLiraG Gsmiqb b'- LDgÚuTO5
()6TLIGugo blms () Lbln5 JÁNFI Gmp 

( u (PF) GTLIGuirgIò G6np 

The value of b' in the trend line y=a+bxis 

Either positive or negative (b) Always positive

(d) Always negative
(a) 
(c) Zero 

19. Sps560TL 6TBS GHSL0 GToOT 5mav LOmbgI GengmmsnU Blmp0 Glauiapgi ? 

() uTAuIcT GolusLG 6T60T glagit GplusiO 6reT 

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 

20. LoTGm GsmLuT@ 6T561 GsmLLyL_UI ? 

()BiDL6s561mD GsrcTL$rLoTSMs ITONG Glsiuiaig 

()arienajs AgmLi Aysdlcnatsayåg 25h5 STioreIT5DGT GsisAsQÚug 

( l6L665%l4U 5601d60itlo 161T0
(F) GuopEhjlu 31a A1SKILÓ
Decision theory is concerned with 

(a) decision making under certainty 
selecting optimal decisions in sequential problem(b) 
analysis of information that is available (c) 
all of the above

(d) 
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IG II / PART - I 

5bliy: 61606GugIo 6l aTs556G olmL_uefl[sajb. alcr GT 6T 30-65
LLTUwns oln_uatléssaub. 7x2-14

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

1 2 3) 

21. A = 2 3 4 GT6OTD 1Gaofluil coT B`Gmams 5T60T . 
3 5 7 

(1 2 3 
Find the rank of the matrix A = |2 3 4 

3 5 7 

22. fl=8x-2x Lopnb f2)=8 6T6011, fx) -@ sT OT5. 
If f'l=8x3-2x and f2)=8, then find i) 

23. alidsdg1o InS GrpiGsrL0s GsTgilc aemsåGsyë sucTUITLM 
6 LD56. 

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

the origin.

24. h 1 Grooil), (E'A)x*=3x-3x+1 6TA1 Ba. 

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

25. T 6C0L86dr Gy oougBd olgUUG81pgi 95o GoGw GÚuÚuLL

bl60D TT6LI 21hJTE6OJLD 

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

5UL5 / Turn over 
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GLDOUITLILY Lomglum XG$sLGLo. GlsnGlssÚuLL LLAM6R0TLMladl5b5I X -g0 

6T SlTUTIT$5d LDgLúmus 50TL-DlajLÓ. 

X=x 1 2 3 

0.4 0.3 P(X=x)0.2 0.1 

Let X be a random variable defining number of students getting A grade. Find the 
expected value of X from the given table.

X=x0 1 2 

P(X-x) 0.2 0.1 

3 

0.4 0.3 

F ÚYù UJadlcoT &Tnstl ogÚy 20 ar6a Lo LLala6ssfoT LDÚumT5 
4 6T6016 LD Glsrr), n' -T LDI M ETGOT5 

27. 

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

28. #a)lo 461T6 50 260L_UPDITSIflul $LL Hlaa85LD 6.3. SSDGlu PLOMLDS
GsTGn5uic L olvssu 6 6Tl LoTSflui alLLÚIMp 6T601%.

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

29. 5pluaLG 6r6T 60TI 60 LJUuTTL)L olautls5ALD. 
State the uses of Index number. 

30. x=1, 2, 3, 4, 5 601ld, y= f(x)=x+3x 6 GOTD TTY5 (p6OTGprs(g GanjuTL�60 LLOJ6) 60T 60 UJ OJlqJ 66 LD80LD.
Construct a forward difference table for y=f(x)=*°*3x for x=1, 2, 3, 4, 5. 
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uES- III 7 PART III 

5luy 6761 Guwgjo 6J( ol e0T T565(almL_UGfla5ab. alN 6TIT 6T6ST 40 -66 
LTLLOMS 6l0WGtl560LÓ. 7x3-21 

Note: Answer any seven questions. Question No. 40 is compulsory. 
31. Fß605uid 26TOT A Loogju B dlu sj A0LUTGTLD GsTOT GlLTE6ITE5(G1h%5T6OT 

A B 

LDDis Blsipgsa 0fA0.9 0.1) 
B0.3 0.7 

6T 60t1 , FLoBl60ul sT 60LUTOTD

Consider the matrix of transition probabilities of a product available in the market 
in two brands A and B. 

A B 

A0.9 0.1 
B0.3 0.7 

Determine the market share of each brand in equilibrium position. 

32. T0TLTLD 4.ÜuL$ Gsppgmsú LuLIO$6
2x + 3 

x+3x +7 
dx -60T LD$lúy

5T600T5.

Using second fundamental theorem, evaluate
2x + 3 

dx 
x+3x +7 

33. y=x+3 areop auGDGTaJGDJ GD u ams. Gngitb J* + 3|dx a LDúnus STTS.
-6 

Sketch the graph y=|x+3| and evaluate JXt3|dx. 

34. TE8: (1-xjdy-(1 + y)dx=0
Solve: (1-xjdy-(1 + ydx=0 

hILy5/ Turn over 
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35. lsrgásúuLGsiTLAe8ICDLIÚ LILeiGA OLLL 2DLoLI 8:1T 60165 
2 3 X 1 4 

1 3 9 81 

Find the missing entry in the following table. 

1 2 3 4 

yx 1 3 9 81 

5600T56 u® 6rgliTumsgdl I0OTL|56T WITM?36. 
What are the properties of Mathematical expectation ? 

37. UTÚErø auorag FFI LILù uJal co 6T 6 6 uT3 6) LD OJ5D5TT 

8LQúuTGl56m6T 6T (1951. 
Write the conditions for which the poisson distribution is a limiting case of binomial
distribution. 

38. 50bu augay Gaava1$BLL pmpuu uumu@s 9ragò olaugisGT, ÉG 
D6Ö0T D L gUM 0TLT5 GlsroorG 2015 -s6T6OT AJTLpscna 

plus 6ro0T60 60T 5 5LLD`B0|0. 
2012 

6l66 Glun, oT66T l6mpsT 
2012 2015 
250 280 10 

70 85 GsTGI60D
150 170 6 

25 35 4 6T 600T ol600TULI 

85 90 3 

Construct the cost of living Index number for 20lb 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. lsGlssÚuLGsTaT 0flssT6o _8B3 ailyL5M5 (i) LBsslnaloT LBLIduG LoMMJLb
(ii) tBiGluGaile Lbadli Bluuaponp LILmLIGSS 8%TNT 5. 

E E 
S1 40 60 

S2 10 -20 

S3 40 150 

States - of - nature 

Strategy 
E E 

S 40 60 

S2 10 20 

S3 40 150 

Select a strategy using each of the following rule.

(ii) Minimax(i) Maximin

40. PG gur PG Be0TLIÉEÅ GcoTGApr., sna 6reafl 6 -8ú Qugapri Lopgub
6Taila)3 - Ars5IApn. aungi QorusSmGrSituriu opgmówrgumL
GT 60J60w &OT -pluwau.
A person tosses a coin and is to receive 6 for a head and is to pay 7 3 for a tail. 
Find the expectation and variance of his gains.

uE-V / PART - Iv 

7x5-35

Note Answer all questions. 

41. ()PG dgTmR 5,000 OngI i, /D 6%, 7% 1oppuo 8% pJ6snl4u epen 
LIrGs6ted á5i PgO GaiuiuL0. O dlongs auGomcaILoITS 358 

pauprugi PpaiyaolEI £l_GiD agioragcns afl ? 70 ab Crasl 
Dpeag LráGsGtled dlagisiuu0n PzWG0a 5yp»puilo srcT6.

$GULYs/ Turn over 
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P dgTLT`Slurm &LoouTÚÚY DTgOl X 6A1 6o1au(GLD pl5pg50jË ETr6n LI 
alipgemoTSI CTatlá),

Value of 5 6 7 1 2 3 4 
X=a 

Plx) 0 k 2k 2k 3k 2k 7k+k 

i) k -cT LDBIUMUg 5T60T5.

(ii) Plx < 6), P(x a 6) Lopgb P(0 < x < 5) -gé &T0T 5. 

(iii) P(X s )» -asno x- Gpbsuis nßünLáse0ssaq). 2 

(a) An amount of f 5,000 is to be deposited in three different bonds bearing 6%, 
Total annual income is 358. If the 7% and 8% per year respectively. 

income from first two investments is 770 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. (b) 

Value of 
2 3 4 5 6 1 

X=x 

2k 2k 3k k 2k 7k +k P(x) 0 k 

i) Find k. 

(ii) Evaluate P(x < 6), P(x > 6) and P(0 < x< 5). 
1 

(iii) If P(X x)> then find the minimum value of x. 2 

42. () x -gú dungsgi xe* -85 GgrcnsuIG. 

()P ( AL uhblyid auruiors 2-pLI5$ dauuùu@u AG6Dmpuidd 60 DLIT5r 18 85h8l510 Tol &DuruÚy pmpuil 
26T 6T 

P6pula 
Gpyii dsGasÚuGu BIT6A( BGGLDGDpuSloi 
G) luLTE P (56MpLITGToT $lGGLD6DD 
(i) 60puMO 9daT BGGDWD 

(iii)6lsuLB 2 (660DLITG%oir 2 GTG $GGD60D hÚusgsnT lsp5508,T G66T 8 
(a) Integrate x'e with respect to x. 

OR 
If 18% of the bolts produced by a macnine are defective, determine the probability that out of the 4 bolts chosen at random exactly one will be defective bolt 

(b 

(i) 
(ii) none of the bolt will be defective 
(iii) atmost 2 will be defective bolts 
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P+ 2p 
100 p - p 

43. () PG durGatlcor ala p -8 Gl LiT(BSGI G5ma Glp¬lpsA nd = 

6T6o1l6d oSlcma 5 Lopgjb GgcDA 70 6Tg GurL95I AB6 G56na FnTLY LODgub 

)PE AUupárb suriágo ajus Gumgeficirahursscfidr SLLalvés
1.6 ls.8. swairúÚy ompus9d Gsirö6s@ésÚuLL 64 onAflsailc aTTE 
2uJo 90 ds.ö. G0. 2flurSI50il 6 2uJÚ 88 s.BLL6$6
5mparsGar ad@g 92 Gs.wsg surs GaurG$GD Gurg 

JÚUTSJI56M GIT 6JTlaa6D5LITOTIT Blyrtlsalpri. 2pLu�S GauwúuÚL EJIEfl
2TLD GlsToT 2ilunsria6IT, 95% BLbLIams Gla6lul 4mLoYÒ 6T60T

uTl.685uTGT GE5 2-$uGa5 qPyLoT? 

1% 2% 5% 10% 

2=2.58 =2.33 |Z=1.96 Z=1.645 

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

=p+ 2p 

100 p -p 
2 d -. Find demand function where price is 5 and the demand 

is 70. 

OR 

A machine produces a component of a product with a standard deviation of (b) 
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 cm 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 ? 

1% 2% 5% 10% 

1=2.58 2=2.33 Z=1.96 2=1.645

I HLLS5/ Turn over 
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4*() PG AIMOTOUMJUld 26T6T G5JLb se(5 Lj6Tfl (x, y) gS5 I6LDUIE58nlqu 

olg5 TG8sTLLa60T &Tua (y3-2yxjdx+ (2xy2-jdy=0 JGD. GiogjD @55 

O6 T 61JITISI (1, 2) Ly6T afl au6l s sdslpsi 6r6ohl a, aM6TaJ 60 TUil 60T 

FLDOTIITLML6 8T60OT5.

60T6|I 5T6UIOTII sT6vN60oT6)| III 6maN6oOGIV 6TavTGvT6) 
400 

2005 255 351 425 

2006 269 310 396 410 

291 332 358 395 2007 

2008 198 289 310 357 

200 290 331 359 
2009 

2010 250 300 350 400 

The slope of the tangent to a curve at any point (x, y) on it is given by 
(a) 

(y-2yx)jdx+ (2x2-*Jdy=0 and the curve passes through (1, 2). Find the 

equation of the curve. 

OR 

Calculate the seasonal index for the quarterly production of a product using 
(b) 

the method of simple averages. 

Year I Quarter II Quarter III Quarter V Quarter 

255 351 425 400 2005 

269 310 396 410 2006 

291 332 358 395 2007 

198 289 310 357 2008 

290 331 359 
2009 200 

300 350 400 250 2010 
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45. () sMzuld 26TOT A Lopgud B amswmm GsTuysotil60 5pGurmsuu shngÚ 
LIrIG15% Lopgb 85% GU. lscop ) A auTIBlLasofla 65% GLur 
L OT G LD 5 DS Z0T LD aJTrGprTs6T. 35% Gur B 5 

LDTploilgslonp TiT. Glsenp T B aTrJ$luatsetlá) 55% Guir is TLD 
LoooTGLo auTra(pmir0T. 45% GLur A -6G wTol olGlpritsoT. PG 
gu 4pg sapfáa shngú ursagsnsná sneins. Gngib sheguls
FLolma 6TÜIGuNSI 6TÚLÚUGUb? 

s0TSdsQuMm oauyriissT EGp AsGásiui0meTe. 1955 aGL$sn 
LDs56T Glgrmzou Lo$ÜIGs.

1951 1961 1971 1981 

LDs56T Glgnms 58 84 35 42 

(a) 
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.

Two types of soaps A and B are in the market. Their present market shares

OR 

(b) The population of a city in a censes taken once in 10 years is given below.
Estimate the population in the year 1955.

1951 1961 1971 1981 |Year 
35 42 58 84 Population in lakhs 

2 +6x + dx 46. () uoBUMGE : +3) 6x 
2+1) 

+1, 

()aCopG YUma pmpenuù uuGMB$5 19hrauGd GunsgaiT`EI E1`c 

D D2 Da D4 

5 3 6 2 19 O 

O 9 1 37 4 7 

5 34 O3 3 4 

16 18 31 25 

Bl(15LILY/ Turn over 
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Evaluate: (x t 6x + 1 

(x +3) (x+1) 
(a) 

OR 
(b) Find an initial basic feasible solution of following problem using north west 

corner rule. 

D Da D4 Supply D2 

O1 5 3 6 2 19 

1 37 O2 4 9 

O3 4 5 34 3 

Demand 16 18 31 25 

47. () G5mai FnTLY PA=25-3xLopnILD SI0fliyë FTrLy Ps =5+2x 6Tfl, soBlmawuMo 

)2010 -td 0T 14-D (i) oreviilur (ii) Lumá (ii) .a�r ollmwé GpluiLO
6T 60185 6D GT 960Ta(5LD LY6ITaTI oilauyr�isG155 (G 5600T5G6. 

GlungoT6T 
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 Pa 25-3x and supply function p^=5+2x.
OR 

(b) Compute (i) Laspeyre's (ii) Paasche's (111) Fisher's Index numbers for the 2010 from the following data. 

Price QuantityCommodity 
2000 2010 2000 2010 

A 12 14 18 16 
B 5 16 20 15 
C 14 15 24 20 
D 12 12 29 23 

o O o 
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