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1. Write your Roll No. on the top immediately on receipt of this question paper.
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PART A — Business Mathematics

(v =)

Time: 1 Hour Max Marks : 25

1.

(a) Three persons P, Q and R buy juice, sandwiches and sweets. P buys 10
bottles of juice, 5 sandwiches and 8 pieces of sweets. Q buys 4, 6 and 10
pieces, while R buys 6, 7 and 9 pieces of each respectively. If a bottle of
juice costs Rs. 5, a piece of sandwich costs Rs. 10 and a piece of sweet
costs Rs. 15, find the money spent by each of them on purchase of three
1tems, using matrix algebra.

(b) The equilibrium conditions for two related markets 4 and B are given by the
following equations :

15P, - 2P, — 108 = 0
3P + 7P, — 18 =0

Using matrix algebra, obtain the equilibrium prices P, and P,. (2%2+3)
OR

Product I uses 3 units of material, 9 units of labour and 12 units of capital;
product Il uses 6, 9 and 15 units respectively and product 111 uses 9, 2 and 9
units of these respectively. A total of 75 units of material, 64 units of labour and
129 units of capital are available. Find how many units of the three products
could be produced by making use of available material, labour and capital.

Solve it using matrix algebra. ' (7'%)
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2.

(@) @ wEl" TR A @ B 3Y A W e el g Q@ aE #
15P - 2P, - 108 = 0
=3P + 7P, - 18 =0
e SoFi 1 AR T g AT @ L, TE P, o i il
Jeran

Jore | & Jeare | arEll &Y 3 TREAl, S A 9 Taisdl aun Iol @t 12 TETEAl Tt
& I [ & I ¥ FEI 6,9 T 15 THEEA I I 1] D IAET ¥ w9,
2 T 9 FEISAT AR B | et i FR WA B 75 TRISAT, S A 64 FHIEAT T Fon
Y 129 THRAT IUR B 1 TE T DO T IuaRS AFEl, S T Gon A 9
BT O Iearer o et geprdal MR ot w9

Ao Ao w1 AT F FU W T H B G |

(a) The demand for a commodity 1s given by
x =48 - 3p*
where x is the number of units demanded and p is the price per unit.

Find the price elasticity of demand when,

hp=2

(i) p =3

Interpret your results.

(by Find the profit maximizing output level, given
x =240 — 10 p, and
AC = 10 + x/25,

where x represents the units of output, p represents price and AC represents
average cost. (5+5)

PTO.
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(a)

(b)

OR

The total cost of producing x units of a certain product is described by the
function :

C(x) = 4860 + 750000x + 15x?
where C(x) is the total cost stated in rupees.

How many units of x should be produced in order to minimize the average
cost ?

Find the elasticity of demand and that of supply at the equilibrium price for
the demand function p = 32 — 2x2, and the supply function p = 4x? + 8,
where p is the price and x is the quantity. (5+5)

() ol aeg =t W

x = 48 ~ 3p?
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(@) @™ Ffteraw wE 9 Ioae 'R Aa S, afe

x =240 — 10 p, T
AC = 10 + x/25,
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(=)

(b)

(a)

(b)

(%)

>
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C(x) = 4860 + 750000x + 15x
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HT e, p =32 — 2x%, Td AR BT p = 4x2 + 8, (W p I 2 vd x e )
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A person deposits Rs. 200,000 in a fixed deposit in bank that pays interest
at 1% during first year, at 2% in the second year, at 3% in the third year,
at 4% in the fourth year and at 5% in the fifth year. Determine the balance

in his account after 5 years.

A machine costing Rs. 300,000 is depreciated at 18% per annum on reducing
balances method. Find the value of the machine after 6 years. Also, find the

depreciation amount for the sixth year. (2%2+5)
OR

Calculate force of interest corresponding to the effective rate of interest of
6%.

Rao borrowed Rs. 60,000 from a bank at 8% per annum compounded
annually for a period of 6 years. Out of this, he invested Rs. 30,000 in a
fund paying interest at 7% p.a. compounded continuously and the balance he

lent to a friend at an interest rate of 10% p. a. compounded annually, both

for 6 years.
Calculate his total gain/loss at the end of the six-year period. (2'2+5)
T fFd 200,000 T X A T T @A A O HEAT 2 A T 99§ 1%,

et ad & 2%, g af ¥ 3%, ogd a9 | 4%, 7F 999 79 ¥ 5%, WA @
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PART B - Statistics

(W @)
Time: 2 Hours Max Marks : 50

Instructions for Candidates

1. Attempt all questions.

2. Question No. 1 carries five marks and all the other questions have two parts,
first part is of five marks and the second part is of ten marks. So each question
except first is of 15 marks.
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2.

(a)

(b)

(c)

(d)

(e)

7

Find the Geometric mean of two numbers if their arithmetic mean is 15 and

the Harmonic mean is 9.6.

The weekly wages of workers in a factory increases from Rs. 800 to Rs. 1200
and the standard Deviation increase from Rs. 100 to Rs. 500. Have the

wages become less uniform now 7

Write the formula of Karl Pearson’s coefficient of correlation when deviations

are taken from ASSUMED arithmetic mean.

The regression coefficient of regression equation of X on Y is 2.4 and the
same for regression equation of Y on X is 0.8. Are the regression coefficients

consistent ?

Calculate Fisher’s Ideal Index, if Laspeyer’s Index is 201 and Paasche’s
Index is 192.

(F) 3 & T TR WA A FHQ I IR TR A 15 2 R sweAs A 9.6

ER

(@) v Baed A Awed = fEd A9 800 T A T} 1200 T B T R e fEwe

100 & ¥ Fget 500 & B Sa & | 4 I Aeigy A R 2 7

(W) w1 DT @ wswF o wRen ffae SafE e sfeaa wma 3 fmn

B

() AR i @ x on y § W quiE 2.4 3 R SRS EE Y on

x ¥ TR i (0.8 B A S YRR TOiE S 8 7

(z) fher snest goes A S afe derdad gaee 201 2 R T gawiE 192

(a)

21

Why do we prefer Standard Deviation to Quartile Deviation as a measure

of Dispersion ?

PTO.
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(b)

(a)
(b)

8

The following data gives the distribution of marks of 150 students of section
A and 100 students of section B, show the students of which section show
the consistency in getting the marks :

Marks No. of Students Sec A No. of Students Sec B
Less than 15 17 24
[.ess than 30 68 50
Less than 45 1307 90
Less than 60 142 95
Less than 75 150 100
OR

What are the requisites of a good average 7 Explain briefly.

For two firms X and Y, the following details are available :

Firm X FirmY
Number of workers 100 200
Mean salary of workers (Rs.) 1600 1750
Variance of salary of workers (Rs.) 256 289

Calculate :

- Which firm pays large pay package of salary to workers ?

Which firm shows greater variability in the distribution of salary to the
workers 7

Combined average salary and combined variance of salary of all the 300
workers of both the firms taken together.

(&) =gde e S o A 9o foaam ot s o e AT o A S g 7
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HAH faaPral &t wem

it A Uit B
15 & @A 17 24'
30 ¥ & 68 50
45 ¥ w9 130 90
60 q =A 142 95
75 | = 150 100

U4y

(%) v 33 wmeA & v o @ deta ¥ ok il

(@) & x 3 & y o famw PR 2

(b)

X WY
wAG) o wE 100 200
waQ W JEd AT (7)) 1600 - 1750
gl ® I w1 A A (x) 256 289

ﬂfﬁﬂﬁﬁﬂ:fﬁ?iﬂﬁ%ﬂ@@aﬁﬂﬁaﬁ?mﬁﬂm??&ﬁ?ﬁﬁﬂﬁ@
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FAR 2R T B T 300 I ) v A forar S T wgE R A 3R S
o agEd famn == B ?

What is meant by coefficient of correlation between two variables ? Also

distinguish between positive correlation and negative correlation.

From the following data obtain the two regression equations and estimate
the value of X when Y is 130 and estimate the value of Y when X is 30.

X 39 33 30 31 32 36 41 49 46 43
Y 132 134 138 129 136 131 132 135 128 125

PTO.
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OR

(a) What do you mean by regression ? Why are there two regression lines in a
bivariate series ? Can there be one regression line ?

(b) The following data relate to the marks obtained by 10 students of a class in
statistics and economics. Obtain the rank coefficient correlation :

Marks in statistics : 30 33 30 28 38 27 28 23 28 35
Marks in Economics : 18 21 29 22 27 29 20 29 27 22

Will it make any difference if the marks in statistics of last student be 36
instead of 357

(F) T W ® G GEEEEY TNE T FY THAEY IR AT 3R THONSTE gegee
# 9T W T |

(@) Frfofan srwsl @ @ TAEEE e Wt e 1 x & S A= T
Fifow af y, 0 A= 130 # 3 y = I AW 9 e gl x # A 30
2

X 39 33 30 31 32 36 41 49 46 43
Y 132 134 138 129 136 131 132 135 128 125

Jrerdr
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Fehsl ¥ sfafy (Rank) 8@t Tuie F1e e -

aofeme ¥ FF . 30 33 30 28 38 27 28 23 28 35

= ¥ Fw o 18 21 29 22 27 29 20 29 27 22
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4. (a)

(b)

(2)
- (b)

I
Why Fisher’s method of calculating index number is called Fisher’s Ideal

Index ?

From the given time series compute trend values by 4 yearly moving average
method and also other variations :

Years 1998 1999 2000 200§ 2002 2003 2004 2005 2006 2007 2008

Salesinlakhs(Rs) 75 60 55 60 65 70 70 75 8 100 110
OR
What is Time Series ? What are its main components ? Explain briefly.

From the following data calculate Index Number by Fisher’s method and
also prove that both the time reversal test and factor reversal test are satisfied
by it :

Base Year Current Year
Commodities Total Price Total Quantity
Expenditure (per unit) Expenditure Consumed
A Rs. 300 Rs. 6 Rs. 560 56
B Rs. 200 Rs. 2 Rs. 240 120
C Rs. 240 Rs. 4 Rs. 360 60
D Rs. 300 Rs. 10 Rs. 288 24

() fimr faftr & qois A w3 frm wred B w=) =ver e 2 2

(@) frafafaa wm oot & 4 avia 9« wma 3 g 3 aeie wgfa A A
3R 37 awf A 9 qRiaxi i Ao (A iRt fafer gwr)

qur 1998

fasht (omaf ¥) 75 60 55 60 65 70 70 75 8 100 110

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

HeUdr
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(@) Frafafes sl @ fem ffa gw Fws a9 dfw ik e Sifae & e -

12

IR JAEW T A IJSHAU TR S & 38 a2 |

MR a9 o
T Eiker] EALE] EGARGE ITH H
(vfs zrd) T A
A Rs. 300 Rs. 6 Rs. 560 56
B Rs. 200 Rs. 2 Rs. 240 120
C Rs. 240 Rs. 4 Rs. 360 60
D Rs. 300 Rs. 10 Rs. 288 24
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