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HALF YEARLY EXAMINATIONS - 2022
BUSINESS MATHEMATICS & STATISTICS
TIME: 3 Hrs
MAX. MARKS: 90

CLASS: 12

PART -1
Note: (i) Answer all the questions. 20x1=20

(ii) Choose the most appropriate answer from the given four alternatives and
write the optlon code and the correstponding answer.

lJfAl[O B]munwA)m

N

a.0 b. | c.2 d.n
2. If A is a square matrix of order n then ladj A| = '
a. |An- b. 14" c. |A["+! d. none of these
3. [Ve¥ dxis
' A 1 — 1
) aveX+c  b.2ver+c c.oVef +c do= e
4. [Jtanx dx is
a. log 2 b. 0 c. log V2 d.2log?2
. The profit of a function P(x) is maximum when ‘ : _
a. Mc-MR=() b. Mc=0 c. MR=0 “d. Mc+MR=0
6. Area bounded by y = |x| between the limits 0-and 2 is
a. 4 Sq. units b. 1 Sq. units c.3Sq.units - d. 2 8q. units
7. The order and dq__,rcc of the differential cquation \/‘ ’__ 4+ 5 are rcspcctlvcly
. a. 2:md3 b. 3 and 2 c.2and | 1.2 and 2
8. The P.L. of 3D+ D-14)y = 13xe™ is
2x 2,2x
2 b. xe™ e, =5 d. 13xe™
2 2 .
9.E=_ .
a. l+A ; b. 1-A c. 1+V d. 1-v
10. If f{x) = x?+2x+2 and the interval of differencing is unity then Af(x) is
a. 2x-3 b. 2x+3 c. x+3 d. x-3
1. If we have f(x) = 2x, 0<x<I then [x) is a
a. probability distribution b. probability density function
c. distribution function - d. continuous random variable
12. Given E(x) = 5 and E(Y) = -2 then E(X-Y) is
a.3 b.5 c.7 d.-2
13. If x~ N (9,81) the standard normal variate Z-will be -
a Z=22 b. 7= c,z:xl_:" d.z=9—;—’5
14. The mean and variance of the binomial distribution are
a. np,nq b. np, npq c. npq, np d. pq, np
15. The standard error of sample mean is .
a i L d a?
‘d.ﬁ b. ; ‘ C. i A .
16. Type I error is
a. Accept H, when it is true b. Accept H, when it is false
c. Reject H,-when it is true d. Reject H, when it is false
17. 'l'he additivc mudel of the time series with-the components T,S,C and [ is _
= T+S§4+Cx b. y = TH+SxCxl c.y="T+S+C+l d. y = T+SxC+I
18. L aspLer mdcx = 110, Paasche’s index = 108, then Fisher’s Ideal index is equal to
a. 110 b, 108 c¢. 100 d. 109
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19. A type of decision — making environment is

a. certainty b. uncertainty c. risk d. all of the above.
20. In a non-degenerate solution, number of allocatiens is
a. Not equal to m+n+1 b. Equal to m+n- |
c. Equal to m+n+1 - d. Not equal to m+n-1
. "PART -1I
Note: Answer any 7 questions. Question no. 30 is compulsory. . 7x2=14

: -1 2 =2
21. Find the rank of the matrix | 4 -3 4
4 -2 4 -4

‘ Cos2x+2sin2x
+ 22. Evaluate [ —————

23. Find the area of the region bounded by the parabola y=4-x*, x-axis and the lines x=0, x=2

24.Solve: 22— 6T +8y =0

25. If fix)=x +3x then show that A f{x)=2x+4 take h=1

26. A fair coin is tossed 6 times. Find the probablhty that exactly 2 heads occur.

27. The mortality rate for a certain disease is 7 in 1000. What is the probability for just 2

deaths on account of this disease in a group of 400? (Given € 280 06)

28. Find the sample size for the given standard deviation 10 and the standard error with

respect of sample mean is 3.

29. Fit a trend line by the method of Semi-averages for the given data -
Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | .
Production | 105 | 115 | 120 | 100 [110 | 125 |135
30: Solve the equations by using cramer’s rule:

S5x+3y=17, 3x+7y 31 '

PART - 11 )
Note: Answer any 7 questions. Question No.40 is compulsory. 7x3=21
31. Evaluate: f e ¥ x*dx '

32. From the following table find the mlssmg value.
2 3 4 516 ,

f(x) 450 |492 |54.1 |- |674

33. In a business venture, a man can make a profit of Rs. 2,000 with a probability of 0.4 or.
have a loss of Rs. 1000 with a probability of 0.6. What is his expected variance and standard

deviation of profit.
34. A die is thrown 9000 times and a throw of 3 or 4 is observed 3240 times. Find the

standard error of the proportion for an unbiased die.

35. Give mathematical form of Assignment prohlem
36. For the marginal revenue function MR=6-3x’-x°, find the revenue function and demand

function.

37. solve: —+y tanx = cos’x
38. Followmg pay - off matrix, which is the optimal dec151on under each of the followmg
rule. (i) maximin (ii) minimax

Act States of Nature
S, S, S; S
Al 14 |9 100 |5
A, 1 100 |8 7
e 9 10 [10 |11
Ay 8 10 11 13

39. Write down any three chief characteristics of normal probability curve.
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40. Three jobs A\B and C one to be assigned to three machines U,V and W. The processing

cost for each job machine combination is shown in the matrix given below. Detf,:rmme the
allocation that minimizes the overall processing cost.

Machine
Job U N W
Al 17 25 31
B| 10 25 16
Cl 12 14 11

(Cost is in Rs. Per unit)
PART -1V

Note: Answer all the questions - 7x5 =35
41. (@) Two products A and B Currently share the market with shares 50% and 50% each

respectively. Each week some brand switching takes place. of those who bought A the
previous week, 60% buy it again whereas 40% switch over to B. of those who bought B the.
previous week, 80% buy it again whereas 20% switch over to A. Find their shares after one
week and after two weeks. If the price war continues, when is the equilibrium reached?

(or)

(b) Evaluate the integral as the limit of a sum ff x?%dx.

42. (a) suppose that the, quantity demanded Q; = 29 —2p — 5 % + (:Tf and quantity

supplied Qs = 5 + 4p, where ‘p’ is the price. Find the equilibrium price for market
clearance. ‘ :

| (or) :
(b) An ambulance service claims that it takes on the average 8.9 miinutes to reach its
destination in emergency calls. To check on this claim, the agency which licenses ambulance

services has them 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.

43. (a) A firm has found that the cost C of produéin.glx tonnes of certain product by the

equation xz—;: % -c andc=2whenx = 1. Find the relationship between c and x.

(or) _ |
(b) Find the consumer’s surplus and producer’s surplus for the demand function Py =25—x
and supply function P; = 5 + 2x.

44. (a) Calculate Fisher’s index number to the following data. Also show that it satisfies Time
Reversal Test. ' :

2016 ] 2017
idt N - : e i
Commodf y Price () { Quantity (kg) Price () Quantity (kg)
Food 40 12 B - 14
el |7 |4 |78 [ 2
| Clothing | 36 | 10| 36 | 5
Wheat - 20 6 4 4
omes | 46 |8 IR D
— , (or)
(b) Fita straipht line trend by the method of least squares to the following data.
Year | 2000 t 2001 | 2002 | 2003 | 2004 | 2005 | 2006 |
Production of sugarcanc | 40 45 46 42 47 [ 50 10
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45. (a) Using Lagrange’s interpolation formula, find y(/0) from the following table.

et H‘ﬁ‘[‘%

(or)
(b) A random Variable x has the I"ollnwm ) prolmbllll functlon S
Valucolx—\ B 5 6 7
P(x) o N 2k k* | 2k? | 7K2+k

() Find K (i) Evaluate p(x<6), p(x>6) and p(0<x<5)
(iiii) If P(x<x)>Y%, then find the minimum value ofx.

46. (a) Calculate the seasonal index for the quarterly production of a product using the
metho‘d\ of simple averages.

Year | | Quarter- | Il Quarter | Il Quarter | [V Quarter
2008 72 - 68 62 76

2009 78 74 78 72

2010 - 74 70 2 76
2011 76 74 74 72
12012 72 72 76 78 J

R (or)
(b) Evaluate [ (:_ﬁ%i

47. (a). Find the initial basic feasible solution of the fOl]OWil:lg transportation problem using
North-West corner rule

_ I 1 I 1V Supply
A s|i1]3[3] 34
B 3 4 15
C 6 | 4 3 12
D 4 |1 5 19.
Demand 21 25 17 17
(or)

(b) The average daily sale of 550 branch offices was "150 thousand and standard deviation is

“15 thousand. Assurmg the distribution to be normal indicate how many branches have sales
= between

(i) "1,25,000 and "1,45,000

(ii) "1,40,000 and °1,60,000

Value of Z.

1.67

0.33

0.67

Area

0.4525

0.1293

0.2486
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SicoruTesr (hd Csie - 2022
&0 ootb: J st , . acllsd saclsb wh b yoiatSiudo  wHOI@uedor : 90
STD: Xl oY AR!

SNOU: (1] e $g el T @hBGHD el e wafldsayb.
() QanRasOLC Gdrar wirb g aleoL safldo Blsab abyeow el cowd CatbOshHidgd @O (Hicbr

i s 1S oooru b el S eTs b 20x1=20
a _f2 01 e
A\ [‘ Slojmﬂ&wi(.\)~ |
(@0 (b) 1 {c)2 (d) n
7: A ersrugi N ouflems 2_emL L Fa0 ot o1508l60 | (7 Al =
a A b. 14" c. la|mH! d. e dsv e1gbl6dEmOV

a5

Sjvevdxis

y/—e_"_'-kc ' d

a.vet+c = h2veX+c . b= STt

4 lj tanx dx 1s . ‘ L '
- log 2 b0 - clogvZ - d. 2 log 2

5. 8oonué iy P(x) sveor gy GU@mw@Lﬁn@ _ . ; v

a. Mc-MR=0 b.Mc=0 . c. MR=0 -d. Mc+MR=0
6.v = x| ereyid &J&S)GTQJGU)U,-O'&S](@.!:T)QI ZQJam aHU{H S s S Sledr uToy

(2) 4550 S0@Gs6T (b)) Tegur &@@5& .

(¢c) 3587 Si0@HSB6T (d) 2&9_1&&5\)@&,?'1

v‘ 2 ! y - B - .
7 |2 Y- | 25 STETD 6ucH & QB(1E FWTUNLIg 65T euflens WHMID ULy, (P ODEW
dxs o dx . .

(a) 2opmip 3 (b) 3opgip2  (c) 2upmpib ! (d) 2uHgid 2

8.(3D°+D-14)y = 13xe™ ot Aminys Qsnens
'x232x

Wl b. xe™ c. d. I3xe™
"2 . 2 T
9/x) = X+ 2x+2 wihmio h=lerefiéo Af(x)esr wEoy
a. 2x-3 b. 2x+3 c.xt3 . o d.x=3
10E= . , '
a 144 b. 1-A c. 14V d. 1-v

11f(x) = 2x. 0<x<] eredfido 1(x) @H
" (b) Repsmmey du_ibEé s l

(d) @an_gdSwmoor aweuminin) wn ol

(a) Hlap ooy L 6I6d
(C) ugeueo &L

12 Elx) = 5 wigio E(y) =-2 erediléo E(x-y) b wémeor g

(a) 3 (b) 5 (c)7 ' (d) -2
13X~ N (9,81) oredfido Gl 1 @widofblenxors ugeuedlabr pn(Hl Z aTebruigy
' _ xow 7. 22 7 a7
a. 7= lu b. 7 - o c. Z . S d.7 .
14, 5 (5 s U 6uo5labr g a1 Wi b Wi DI L6l 6061 |
o a. np, ng b. np, npq c. npg, np d. pg, np
Jobr Sl 1 (1leoipuin ool g))
15, 66 gy oy o flusledr 4 "m&; . .
d"% b. ; C. _\/:—: d. N
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16. (p H60 cusmHsUGlomip 61651UGI
(a) Hye_ octoremw sreotled armaiu(hleugy
(b) Ho seugy s1eofied arbaetiu(heugi
(¢) Hy2_atreoio steaflé 1o gyds0u@lais)
(d) Ho seumy srooticd o mudsiiuougi
77,5 Codmpid | @8 sa myséoerd Glemesor sreobs i @g;m_lﬂﬁﬂ s6LL_(h) 619 QUENDILITEDT &I

a. y= T+S+CxI b. y= T+SxCxI c.y=T+S+C+I d. y = T+SxC+I
18, comaro Sl @ SUI_ ) sredior = 110,und @ PN () oreor = 108 recfied -Ners SRS S GBI G oresir
(a) 110 (b) 108 (c) 100 - (d) 109
19. @gﬂ smovsafico Sineorib Guwmh@esmeTeuslesr DS '
(a) Méswoner . . (b) BéEsFwwbHn (©) @LﬂUﬂ@ | (d) D1emeor & gD
20. &xipm Sieflco RHbSL_(H Aewpsaflcsr oretoraufld cns D, TG '
(a) min-Té@, Fwid ' (b) mint-&@ &Fwid
(c) min-léo &mm,r_i),'q)gl o (d) minilé® 6&)10&)_@@
| u@H - 11
SOy : aCsgb 7 cilernamEens@ oL waflbsab Gsdrafl o1 304@ s_Lmuons ailon wallésa)b
7x2=14

-1 2 =2
21 ["4 -3 4 ] o16o1m - Dichlufl 6T HIib &M B

-2 4 -4 ' .
22y =4-X° erem ugpeusmenb x S&s x=0 whmb x=2 crerm @a(hleomL 65T aHubH\SGID DiThiss & SledT

ugUcnud &IT6ooT&.
Cos2x+2sin2x

2305090 s. | o
d%y dy -
24&&&55 - ax + 8y = 0
25.fx) =x2+ 3xwpgyib h =1 eresficd Af{x) = 2x + 4 s1e0r Bl mioys.
26. Sempwibm gqﬁ BHrewnub 6 (oo serIuhHEcTDE). aubidlcd sfluns 2 seneosdr SlenLushaeneor

Hlaon 586 &6 &.
27 Gmmi i85 Hleorned Smuslesr mﬁliﬂgm 1000 (Buqbds@ 7 r,r;uu 685D 61657 M) .@@d&@mnwrrrm 400 _I'_f)U@$@ 2

Ui 65D GrmieT s1dsD 6aHUbHISSID. ,
28.§_1_efleodsaid 10w mub wrSlflemwi @ung@@ S LuBemi 3 ereficd n&fludleir DieTemeud &6t s.
29. @sn(Hésou’_L yorafl ﬁ]mm&wscmara’s Qarer(l) uGSHE FTEfl weopuiled spp Gurs@d G’ oL

@uIT(H555.

12000 2001 | 2002 [ 2003 | 2004 | 2005 [ 2006
105 [ 115 | 120 | 100 | 110 | 125 | 135

<6801 (h)
2_puss

30. &gmwfesr 6hlSleowls uu.na'nu@g‘;ﬂ Bird:s.
5x+3y=17,3x+ Ty =31
| v - 111
@,,ﬂuq q@g@m 7 aﬂenm&s@ds@ ahlon_wefldsayb G&dmﬂ crahlo-\t@ s Lmuons oflcoL wafldsalb
I7x3=21

—4X
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37 Qe ou(Hid <HC_L_cucmenol lL‘ﬂa&U,fbgj afl(hu L L,[Djuomud) BN,

EERES
| ?‘(.{-}“[’4'5.0 492 84 ,',_ B 67_4__

33 @@y afhwaunr pwbH AW cpaui 2000 Eoomub FFI_OQJQQ)&SHG)T Rapsse) 0.4 Meeng 1000 &pasmu
QU RICuS D& sOT [f,\‘sgpg)&.ﬁ;] 0.6 sreofico Bisurgy sTHluni s Hov, wrpur( wHGID S Leiedsd &eonuld
ereve ! . )

34 @ ussoL 5000 ppeom sfeuupid Cung Sizer Gusd 2 _orer arasarser 3 Disosog 4 Bwe 3240 (peom
o S8 s meor. SleompwiHm us eoLuSlesT ﬂl'_ll_ﬂmw ;nﬂﬂggw)g)ds.asmds&@&.

I RpEEL_(H) sconsSleT saofls ag cub &(HS.

36 SmidlHlemeo aumeumi &niy MR =6 - 3x2 - x3 ereofied supeumis Fmiy b pIb B56meus FMiL &M 5.

37. 85 % + ¥ tanx = cos’x

38 @snhléasuul_L diafissoo DiafluSler 2_&Hs Sicme

(i) B& 8 miedlest BOQU(D Wb mib
(1) BOQUEpeR ST lﬁé.ﬂg b s emmU LWESTU(H &5 &6t &.
' T . &phlencossafisir hlemeoiun (hlaer
QFwhHUNTHE -
' S, S, S, - |8,
A, 4 19 - 10 5
| A, no 10 8 7
A, 9 0 0 1
A 8 o |1 13

39 Bweohieneo Hlsh 586 eusmen susoyuilesr G5 sb @pa')TQ_l.(g)g)G'S-TGO)LDﬁ LG0T 8 GO 61 (R 515.
40. A, B C epergy Geusmeosmer U, V, W aﬁg.@mﬁuma@dsg R51E8(®H @i Geuetior (Hib.
gaarm Swhsliwpwh Qabenm Geausmememiw (WighEs PBGD OFoe Doflurergy SCy
@&H@l&éﬂur;@ﬁmg. W& s O\&F6o6H6 @&o)goch@mngj 2_&5h5 6555 (h)& o & & &,
SwipSrid '
u v w
Al 17 25 31
Bl 10 25 16
ciiz 1 1
u@Hl -1V
@D : Sremem g ohloorn s @ aflson_wiafds apb 7x5=35

Gousmon

=) Awigpio B ereim £ ebliusment (s Glunyeimatles a)hGuiemsw & fioos ahlipucmeor 50% u)n)mju) 50%
Wa v drong)  [adGourdlesr ohlpOuiadr euGleuiy eurnpid i HledTmeor. Oasorm aummbd A-m
amiuSlwesjsetics 60% Gui Beor (o A-em eunibi@,Sladrmeord. 408 Guy B, winHlalHidblpniason. O o
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sosuTlgened @Missmee x = | whpo C = 2 cmuﬂm), C whmyb x D& weubmdbElemL Guiwmest
Q@sTL_TcoUs &IT600T &H. |

| SI6060 g
(=) @someué emiy Py = 25 — x whmb aiaﬂuu gmiy P, =5+ 2x crasﬂso, &mmﬂmuﬁ]m misTGeuni 2_uifl
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44 (=) Siesreumpid efleurmhiams e @ -Nasi afleme @B/ o 60T S 6T csam@tﬁlma’.asoum Guib 15
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| G o _ 2016 2017

| - | eflewen () | erey (kg) | efilemen () | Diewey (k)

2 _awrey 0 | 12 65 73

| ofi@urqpar | 72 14 78 20

ey 36 | . 10 3 | 15

Gﬁ;ngm 20 6 42
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Sidocog;l
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Py | 0| k| 2k | 2k | 3k | K| 2 | Kk
(i) Kot wfliovuss snade .

(ii) p(x<6), p(x>6) whgud p(0<x<5) m&é snairs.

(iii) P(x<x)>Vr&sner x e @eonbau’_s wHiaus & Hllg S5 a)b.
- 46. (=) e1afhws #gm el op sopUSlar apeotd Bupdsmadri_ 1 jdrafl chleurmhiasan b, LTSI @BWIHS sard
LG 1Y

aipLib | sneonex() /| | sneonax(® // ¥ sneonadw(® /1] | sneonaiw(y IV
2008 72 68 | 62 76
2009 78 |78 72
2010 74 R 76
2011 6 4| 72
2012 2 | 2 | 1w | m
doogi
() ofloaps. [ T dx

47. (=) QerRéstu_([Hdrar Gundmandy saxdbldn nbu Sglusnld Stemar e Bub@ epoooo
W o sl LweTu( S ) &n e .

Lo IV ey
A s3] 3] 34
B | 3| 3|5 |4 15
c 6| 4| 4| 3 12
D |4, 1| 45 19

@z evay 21 25 17 17

Sidoogy
(=) B B picucr S Hedr 550 B omar Mgpaeoms Sl el aiwmurmonay g Harb 150 @ ufigh wib gt
1 _afleodsd 15 Suubinongb. Swdofleneo uralsmed QuErai () o s s e &l earsafid ordiaiaTay
afl\huemenr bl QDD 6TETUS s Sl

(i) 125,000 0p mib “145,000 (ii) 140,000 0hgu> 160,000
Z-sir oy 167 | 033 | 067
Ly 04525 | 01293 | 02486
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