
' 

This question paper contains 16 ,printed pages] 

Roll No. I I I l I I I I I I I I 
S. No. ofQuestion Paper 5675 

Unique Paper Code 241385 D 

Name of the Paper : CP-3.1-Business Mathematics and Statistics 

Name ofthe Course B. Com. (Programme) 

Semester III , 

Duration : 3 Hours 

(Part A: I Hr., Part B: 2 Hrs.) 

Maximum Marks : 75 

(Part A : 25 Marks, Part B : 50 M~rks) 

(Write your Rolf No. on the top immediately on receipt of this question paper.) 

c ~ ~--q?f cf> ~ m '&R fu:Q: TN: 'R~ ~ LR ~ 3"1 jst~Ai Cfi re1r~ Q> 1 ) 

Note Answers may be written either in English or in Hindi; but the same medium should be 

used throughout the paper. 

futLioft : ~ >r.R-11?f CfiT ~ ~ 7.U.fRT fcnm ~~it~;~ "Bm ~ 
CfiT m'afli ~ m ~ ~ I 

All questions are compulsory. Use separate answer sheets for Part A and Part B. 

Use of simple calculator is allowed. Log tables and graph shall be provided on demand. 

~~~~I ~A~ WI B cfi ~ 3Wfll-3TI11T ~ g;f«"tCfll CfiT ~~I 

liDICfi£i?l CfiT ~~~~I ml.fi ~ 'C1f1T ~ ~ LR ~~I 

Part A : Business Mathematics 

'mTf A : &.:4 C4 ft I (01 '1l'flmf 
Duration : 1 Hour Maximum Marks: 25 

All questions are compulsory. 

~ ~ 3lf.1qp:f ~I 

I. The prices per ton of wheat and rye are p 1 and p2 respectively. The market demand 

tor wheat is given by x 1 = 4 - 10p1 -r 7p2 and for rye by x2 = 3 + 7p1 ---: 5p2• 

The supply of wheat is related to prices by the relation x 1 = 7 + p 1 - p2 and supply 

of rye by x2 = -27 - p 1 + 2p2. · 

P.T.O. 
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(i) Write down the relevant simultaneous equations for determining the equilibrium prices 

in matrix form. 

(ii) Find the equilibrium prices using matrix algebra. 7 

itt 3l)-{ ~ cnl >rfu c.i ~ 9f1lm: p 1 3l)-{ p 2 t I itt cnl ~ llllT ~ ~ 

~ ~ : x 1 ~ 4 ~ 10p1 + 7p2 3fu: ~ Cfi1 llllT x2 = 3 + 7p 1 - 5p2 --fr I itt cnl 

~ Cfi1 ~ ir ~~ men ~ x 1 = 7 + p 1 ~ p2 ~~ IDU 3fu: ~ cnl ~ 

(i) ~ "Cfifl:f -ij ~ ~ Cfil Rmfuf CfiB ~ ~ Wm fl~Cfllf<?!Cfl fllOJlCf){Ofl 

CfiT f<?~f@IJ>I 

Or 

(~) 

A firm produces three products P 1, P 2 and P 3 'requiring the mix up of three materials 

M" M2 and M3. The per unit requirement of each product for each material is as 

follows : 

Ml M2 Ma 
pl-2 3 1 

A T 2 5 

p3 2 4 2 

• 
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Using matrix notations, find : 

(a) The total requirement of each material if the firm produces 100 units of each product. 

(b) The per unit cost of production of .each product if per unit cost of materials Mi' 

M2 and M3 is ~ 5, ~ 10 and ~ 5 respectively, and 

(c) The total cost of production if the firm produces 200 units of each product. 7 

~ 1:fllt P1, P2 aW P3 ~ ~ ~ cnl ~ %1 ~ ~ "tRT~ "lf~· Mi' M2 

am M: "* fl:J~ cn1 ~~q~~Cfldl men %1 ~ "tRT~ "* ~ ~ ~ cn1 · >rftf 
.) 

Ml M2 M3 
pl 2 3 1 

A p2 4 2 5 

p3 2 4 2 

~~ CfiT >PWT~~~ : 

\ Cfi) -w% "tRT~ Cfi1 ~ ~ lq~~Cfl (11 "lJfu: 1:fllt ~ ~ Cfi1 100 ~ <r:m: CfmiT 

%1 

("@) -w% ~ "* 3(tll~'1 Cfi1 >rfu ~ ~~ "lJfu: MP M2 am M3 "tRT~ Cfi1 Wo 

~ ~ ~= ~ s, ~ 10 am ~ 5 %1 

. (TT) 3({011~'1· Cfi1 ~ ~ "lJfu: 1:fllt ~ ~ Cfi1 200 ~ Wm: ~ %I 

P.T.O. 
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2. (a) The average cost function (AC) for a commodity is given by AC = x + 5 + 36/x, 

where x is the output. Find the output for which AC is increasing and. the output 

.for which AC is decreasing with increasing output. Also find the total cost C, and 

the marginal cost MC, as functions of x. 5 

(b) A monopolist's demand function is p = 300 - 5x. Find 

(i) the marginal revenue function, and 

(ii) at what price is the marginal revenue zero ? 5 

( Cfi) ~ -qm:r # ~ ~ "Z1lTffi "l:fiffi (A C) ~ ""SI"l1<f ~ %-AC = X + 5 + 

300- 5xl ~ ~ 
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Or 

(~) 
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(c) A company has for x items produced the total cost C and the total revenue R 

· given by equations C = 100 + 0.01 ~x2 ond R = 3x. Find how many items be 

produced to maximize the profit ? What is this profit ? 5 

(d) If the demand function for a product is given by p = 4 - 5x2, for what value 

of x does the demand curve have unit elasticity ? 5 

( Tf) ~ Cf)PFft cf; 1:fffi X ~ cf; ~ CWf "ffi1Rf C 3fu: CWf ~ R % ~ 

~ fll•f'ICfl<~:on ~ >rll<f men % : C = I 00 + 0.015x2 3fu: R = 3x I ~ Cf11f\ilq: 

fc!1 fcFi<f;ft ~ ~ cnT ~ dTfcn BJ'q 31f~ ~ ~ I 7:ffi BJ<q Cf<1T % ? 

("Sf) ~ ~ cfi ~ ~ "1:fi"ffi p = 4 - 5x2 ~ ~ men %I X cf; ~ ~ 

cf> ~ liTrr ~ cn1 .~ C1.,1'6q(11 men t ? 

3. (a) A debtor owes ~ 2,000 due in 1 year with interest rate at 6%. He agrees to pay 

~ 500 at the end of 6 months. If the money is worth 6%, what amount of payment 

made at the end of 1 year will retire the rest of debt ? Put the focal date at the 

end of I year. 4 

(b) Find the effective interest rate equivalent to the nominal interest rate 6% compounded 

quatterly. 4 

P.T.O. 
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( Cfi ) 1!:Cfl Cfl4c; I'( en) ~ 2, 000 ~ "% ~ 6% CfiT ~ "ff ~ cfi" "BT~ CfiSf it ~ 

"%1 7:ffi" 6 1:fW CfiT ~ 1R ~ soo ~ ~ Wm: ~ m ~ %-1 ~ ~ 

1R 6% ~ fi:R1 ~ %- err 1 CfiSf CfiT '8lOJIN 1R ~ CfiT ~ -ufu 1R 

irs£ "5[UT ¥ ~. ? ~ fuf~ 1 CfiSf CfiT '8l"llflC1 W: ~ I 

(~) -q'lWfi ~ ~ ~ ctilf.J~o: ·~ 6% CfiT '11l0Jl01151 ~ ~· ~ '8lOJ8)(Y'll m ~ 

. ~ ~ it fi4lf.J1<1 "Cfil: m ~ %-1 

Or 

(~) 

(c) Which is a better return from standpoint of an investor : 9.1% converted semi-

annually or 9% converted monthly ? 4 

(d) A person invests money in a bank paying 6% compounded semi-annually. If the 

person expects to receive ~ 8,000 in 6 years, what is the present value of the 

investment ? 4 

(TT) f~Ct~ICfl ~ ~fk:CfilUI "ff ~ "ff ~ .~ %- : 9.1% ~ 3l~cllf4Cfl ~ it 

~ ~ %- "liT 9% ~ .lil"fuq:) ~ it. ~ ~ %- ? 

. cer) 1!:Cfl ~ 1!:Cfl ~ it ~ ~ Cfi«<T %- -m 6% 31~-fc~l ftifCfl ~ it fi4lf\i1<1 ~ 

~ %- 1 ~ oqfcffi 6 CfiSf it ~ s,ooo ~ ~ CfiT 3lrnT "Cfl«rr t err ~ 

CfiT "Ciffi:rR ~ CFlT %- ? 
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Part B : Business Statistics 

'mlT B : OQC4fll~ ttifui!4Ch1 

All the questions are compulsory. 

N >rv-1 31Rcrr4 % I 

5675 

. Maximum Marks : 50 

· I. (a) The A.M. and G.M. of two numbers are 15 and 12 respectively. Find the H.M. 

of the numbers. 

(h) If two regression coefficients are 0.8 and 1.2, what would be the value of coefficient 

of correlation ? 

(c) Find the value of third quartile if the values of first quartile and quartile deviation 

are 90 and 20 respectively. 

(d) The covariance between the length and weight of five items- is 6 and their standard 

deviations are 2.45 and 2.61 respectively. Find the coefficient of correlation between 

length and weight. 4x2 

(en)~ ~311 ~ AM 3th: GM 9filrn: 15 3th: 12 %I ~aff ~ HM ~ 

~I 

c ~) ~ ~ w:rrsw:rur 1JUITCfi o. 8 am: 1.2 t en ~'t:f ~ CfiT 11R ~ mrrr ? 

(TT) wfP.1 ~$f) CfiT 11R ~ ~ ~ ~~ ~$f) 3fu: ~$f) fq+k11 ~: 

90 3fu: 20 %1 

(t:r) -q'fq ~ Cf>l ~ aW 'qR if Bi'?Sifi{O( 6 % aW m l1mi fq'i*11 ~: 

2A5 3fu: 2.61 %I.~ 3fu: 'qR if ~'t:f :ruri'cn ~ ct>lf~q: I 

P.T.O. 

----------
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2. (a) What are the various mathematical properties of standard deviation ? 5 

(b) Showing the calculations, find the class~limits of all classes of the continuous data 

given below and find the values of mean, median and mode : 9 

Mid-points of Classes Freque~cy 

7.5 28 

17.5 42 

27.5 60 

37.5 37 

47.5 33 

( "&) qftcn<?t1i cn1 ~ C:fi"@ ~ ~ ~ ~ ~ ~ ctt "B~ · ~ ctt CR?ITB • 

f<?tfi:lii cnT ~ Chlf\J"lq: ~ li'af, llTUJCfi· ~ ~ * ~ ~ Chlf.Jtq: : 

"\• 

Ck?ti~l cfi~ ~ ~ 

7.5 28 

17.5 42 

27.5 60 

37.5 37 

47.5 33 
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Or 

(at~) 

(c) During a period of decline in stock ~narket prices, a stock sold at ~ 50 per share 

on the tlrst day, ~ 40 on the second day and ~ 25 on the third day. If an investor 

bought 120, .130 and 200 shares on these three days respectively, find the average 

price paid per share.. 5 

(d) Runs scored by Sachin and Sourav m the last World Cup 2003 are given 

below 

Sa chin 

98 

8 

106 

92 

152 

83 

34 

48 

58 

4 

Souniv 

5 

28 

111 

8 

21 

120 

106 

50 

13 

32 

Who is better run getter ? Would you accept him as more consistent player also ? . 

Show by calculation. 9 

P.T.O. 
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( T[ ) "Rfcf1 ~ cn1 . ~ ii ' fTrocrG Cfft 31Cff~ ii ~ "Rfcf1 ~ 50 -srfu ir:R cn1 

G{ fr >Tw:f ~, ~ 40 ~ ~ 3lR ~ 25 'ffim· ~ ~- Tr:IT I ~ ~ f~~~ICfl 

~ ~ ~ ~= 120, 13o 3lR 2oo ir:R @l~'hctl t m eft Tit ~ c:n1+re 
I 

>Tfu ir:R ~ ~ I 

(tf) fqOO ~ 'Cf)"q 2003 ii ~ 3lR 00 ~ ~ ~ "Bf CfiT • ~ Wn 

~ '@% : 

98 5 

8 28 

106 Ill 

92 8 

152 21 

83 120 

34 106 

48 50 

58 13 

4 32 

~ fcn ~ ~ ~ 'Wf CIWIT % ? CfliT 3Wi ~ 31f~ Wm f@fll~ fiflCflR 

~ ? qf<Cfiflil 'Cfll ~ ~I 
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3. (a) What do you mean by regression analysis ? Distinguish between correlation and 

regression. 5 

(b) The following table gives size-wise distribution of production along with the number 

of defective items amongst them, according to size 'groups. Obtain the correlation 

between the size and defect in quality : 9 

Size· group No. of items No. of defective items 

15-16 200 150 

16-17 270 162 

17-18 340 170 

18-19 360 180 

19-20 400 180 

20-21 300 114 

("q;-) "WTI~ fct~8151UI -B 31r:r cp:r[ ~ ~ ? ~~ 3fu: "WTI~ if.~ 

~I 

P.T.O. 

r 
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15-16 . 200 150 

16-17 270 162 

17-18 340 170 

18-19 360 180 

19-20 400 180 

20-2f 300 114 

Or 

(3WCIT) 

(c) How does a scatter diagram help in ascertaining the degree of correlation between 

two variables ? Explain with suitable examples. 5 
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(d) In a partially destroyed laboratory record of an analysis of regression data, the 

following results only are legible : 

Variance of X = 9 

Regression equations : 8X - 1 OY + 66 = 0, and 

\• 

40X - 18Y = 214. 

Find on the basis of the above information : 

(i) The mean values of X and Y. 

(ii) Coefficient of correlation between X and Y, and 

(iii) Standard deviation of Y. 9 

.• 
('T) ~ ~ fcFiB m ~ qfh~Fct~1 '# ~~ Cfl1 fum * H~iflH '# ~ ~ 

XCfi1~=9 

'B111~ fP•:flcn{OI : 8X - I OY + 66 = 0 3fu: 

40X - 18Y = 214. 

P.T.O. 

------~--~~-~~- -"'--____:_~-=c____ _____ _ 
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aq~ ~ ct :mm\ lR ~ ~ 

(i) X 3fu: Y "ct liT~ l1R; 

(ii) X 3fu: Y "ct ~ ~~ ~; 

(iii) Y CfiT ~ fctil<1'1 I 

5675 

4. (a) What is meant by index numbers ? Explain the significance of index numbers. 5 

(b) _Fit a straight line trend by method of least squares to the following data. Assume 

that the same rate of change continues, what would be the predicted earnings for 

the year 2015 : 9 

Year Earnings (in '000 ~) 

2005 38 

2006 40 

2007 65 

2008 72 

2009 69 

2010 60 

2011 87 

2012 95 



• 

( 15 ) 5675 

(en) 'E[-t'.fCfliCfl "B 31111 ~ -~ 't ? 'E[-t'.fCfliCh'i c:t ~ Cfft Clll&ll Cfllf\l!CJ>I · 

c (§f) ~ criT cn1 M?:T ~ f.1lOrifZ1f«~d ~ -B mm. &r ~ Cfi1 ~ ~, 

liB ~ fcn qf{qJ'i cn1 em ~ \SfTU t ~ crsf 201s c:t fum: lfClljlOJif1d 31r1· 

~Wft? 

~ ~ < ~) 

2005 38 

2006 40 

2007 65 

2008 72 

2009 69 

2010 60 

2011 87 

2012 95. 

Or 

(~) 

(c) Briefly describe the various components of time series. Give the additive and 

multiplicative models of time series analysis. 5 

P.T.O. 

-----------~----=~~--""' 
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(d) Find the cost of -living index from the data given below and also find how much 

wages be increased to compensate the rise in. index if the workers were getting 

~ 3,500 p.m. in the base year : 9 · 

Group Weights Price 

(2006) (2007) 

Food 5 300 450 

Fuel and lighting . 2 80. 120 

Clothing 3 ·140 210 

Ho.use rent 3 200 225 

Miscellaneous 2 250 300 

(Tf) ~ ~ cf; fciT'lFl ~ Cfi1 -B~ if cruR ~I ~ ~ fq~MtStOI 
cf> ll"P 11\lO!Cfl 3W ~ ~ en) ~I 

(Cl) ~ ~ ~ ~ ~ ~ ~ Cf>1 ~ ~ Cfllf~q: 3W ~ .qr ~ 
~ ·fcn ~ :m?-m: Cfft it Cfllf4chi cn1 ~ 3,5oo >lfu l1m' fl:wr m ~ ~ l"lill<iRlfi 
cn1 fcfl(RT ~ ~ cnfcn ~ it . cf.& Cf>1 ~ m "Bcf> : 

~ Cf\iR ~ 

(2006) (2007) 

~ 5 300 450 

{~ 3W mRT 2 80 120 

~- 3 140 210 

m Cfi1 fcnw:rr 3 200 . 225 

fcffcl'tl 2 250 300 

16 8,000 

.. 
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