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Part-A : Business Mathematics

1. (a) Three firms X, Y and Z supplied 80, 76 and 50
truckloads of StO;‘lCS and 20, 10, and 16 truckloads
of sand respectively to a contractor. If the cost of
sand and stone _are.R's. 2000 and Rs. 4800 per

truckload respeét{vely, find the total amount paid

by the contractor to each of these firms using

(3)

matrix algebra.

(b) A firm produces thfec products X, Y and Z which

it sells in two markets. Annual sales in units are

given as follows :
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If the prices per unit of X, ¥ and

Rs. 8 and Rs. 16 respectively and th

: find
unit are Rs. 6, Rs. 4 and Rs. 8 Tespecuvely’

: : I'IX .
the total profit in each market by using mat

algebra. : RS (4)

A transport company uses three types of trucks T

| T, and T, to transport three types of vehicles Vi V

and V,. The capacity of each truck in terms of three

types of vehicles is given belpw

Vil V2 | V3

126 |4
4

T2 416
1"
1|64 4
|
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Using matrix 1nversion method, find the number of
trucks of each type required to transport 170, 210 and

220 vehicles of V| V, and V, types respectively.
(7)

(a) A garment manufacturer is planning production of
new variety of shirts. It involves initially a fixed
cost of Rs. 600000 and a variable cost of Rs. 600

for producing each shirt. If each shirt can be sold

at Rs. 1400, then find
-(i) The total cost function;
(i1) The airerége_c.:io-.st, function;
(iii) The t.ot‘al_reve'ﬁue function;
(iv) T‘hé margiﬁél ,reVenue.function; and
(v) The pro.fit ﬁmﬂctio‘n.' _ | (5)
(b) The fota'l cOstvof .prOQducing'.x units of a certain
product is_-deséribed by the function C(x) =
30x2+ 1500000x + 9720 where C(x) is the total

-cost stated in rupees. How many units of x should

\ ‘ ' 9
be produced in order to minimize the average cost

()
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(a) Given the demand function X = § =20.

find the Price claSthlty of demaﬂd at p

5

(b) For COmpany the total cost, function C(X)
and the tota] revenue function R(x) are given by
C(x) = 2x3-24x2+ 96x +22 and R(x) = 166X~
8x2-42 Awhere X is output: Find the output for

which profit is maki'nium. ‘ _ : ()

¥ () A saving accouhf opened 3 months ago, now has
a balance of Rs. 2040. If the bank pays 4% simple

interest, find how much money was deposned‘?

3)

(b) A - riiachine costing Rs. 800000 depreciateg to a -
scrap value of Rs. 200000 in 8 years. Fipqg the
rate of yearly depre01at10n given that the,
depreciation is calculated qsmg‘dlmlmshmg balance _
method. (5)
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f é pror“nise to pay Rs. 300090 :;Ots;
. a pef«son agrees to pay Rs. |
end of 10 years, t‘thei .end of 7-ars and o ﬁna‘
noﬁv, RS..lz'SOOAOezd ()f 12 years. If the rf::u(:
o "t/he'er annum effective, what s
interest is 6% per \

| 0
52 |
' the final payment be?
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(b) For -
) 4 Scries the value of mean deviation IS 30.
Find . i
the most likely value of jts quartile deviatiom-

3)

(¢) The median and mode of the following marks are

known to be 33 3 and 34 respectively. However.

three frequencies are missing. Determine their
values.

" Marks 0-10 | 10-20 [ 20-30 | 3040 | 40-50 | 50-60 | 60-70 Totali

{ No.of Students | 4 | 16 ? 2 2 6 4 230 ¢

(9)

Or

(a) “Median is not affected by extreme values™.

Comment. (3)

(b) A cyclist pedals from his house to his college at
a speed of 10 km per hour and back from the

college to his house at 15 km per hour. Find the

average speed. (3)

(c) Particulars regarding the monthly income of the

employees working in two cities are given below:

P.T.O.

s
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el City X
“Number of employees 600
" Average monthly income (Rs.) 17,500
Standard deviation of monthly income (Rs.) | 1,000

(1) In which City is the variation in monthly

income greater?

(i) What is the combined standard deviation
of nionthly_income of the City X and City
Y put together? ) - 9)

5. (a) Distinguish between correlation and regression.

(3)

(b) Find the coefficient of correlation between the

age and the sum assured from the following table :

Age group (Years) Sum assured (Rs.)
' 10,000 {20000 | 30000 { 40000 | 50000
20-30 4 6 7 1
— 3040 8 15 7 1
40-50 3 9 12 6 2
50~60 8 4 2 - &

(10)
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(a) Define Kayj Pearson’s coefficient g (3)
and give its limits,

of

(b) If the e

Sum of squares of the rank différ®
i 100
9 pairs of valyes js 80, find the correlatl _

i 3
coefficient between them. (3)

(c) Find (i) the two regression coefficients; (ii) the

regression lines; and (iii) the coefficient of

correlation for the following data :

Price (X) 11561178 11941138 |118}158[136] 122
Demand (Y) | 250 | 274 } 312 1224 | 214 | 272 | 246 216
(9)

6. (a) What are the uses of*Consumer Pprice Index

Numbers’?

(3)

(b) Calculate the Fisher’s Ideal nge, from 11
‘ €
following data and prove that i Satisfieg bot

h the

time reversal and factor revergy) testg-

P.T.q
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Or (7)

(a) What are index numbers? Why are they calleg
[ dlle

economic barometers? (3)

(b) The cost of living index uses the following’weights:

Food 40, Rent 15, Clothing 10, Fuel 10,
Miscellaneous 15. During the period 2015-20, the
€0st of living index raised from 100 to 205.83.
Over the Same period the percentage rise in prices
Ve Rent 60, Clothing 180, Fuel 75 and

Misce]laneous 165. What is the percentage AR

. . (7
In the Price of fOOd? ( )

7
© () Djgss . ions and
lstmgulsh between seasonal fluctuatio 5

Cyclj : :
Ca] Variations in a time series:
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_(b) Find the centered 4 ycarly movmg
values from (e following data
es)
: 7000 ton?
Year Production (in ‘000 fonnes) W Producﬁon (in
2010 | qmgm—— T — 5808
011 | 55—t 5017 2196
2012 4720 2018 oM
| 2013 5360 2019 5904
L2014 B8 700 6496
2015 5268 _ 2021 6344
(7)
Or

Fit a straight line trend by the method of least Sciuares

to the following data and find the trend'values

Year ' ‘ 2015 | 2016 -
Sales (in lakhs of Rs.) | 33 | 35

Assuming the same rate of change jp treng

continues, what would be the predicteq Sales ¢, -
. # ()r t
year 20237 | e
(10)
PTgo -
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(@) Fefofaa it 3 @rg v 4 afa & 49 9299d
o1 AUE A Ao

477 57, (77) Fif 1% (%)
) 10,000 | 20000 | 30000 | 40000 | 50000
20 -30 4 | 6 3 7 1
30-40 2 | 8 15 7 1
40-50 3 19 12 6 2
50-60 8 4 2 : -
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(@) afz o gEl & AR B TFH FA A AWM F AT 80 2,
A IFF A9 AFAEY qWE FA A

(1) (i) = s s sE Fab (i) yfEms= 4,
Fw (i) Faffaa 2o 2 fom gsdmyg =1

1A (X)

156 1 178

194

13%

118 | 158

136

122 |

A (Y)

2501274

312

2241214

272 | 246 |

216 |

6. (=) ‘I T GEEE AEAl F A ST 27
(@) Ffafeas Fies & R & #es gadis S0 T
A A4 FE SoFAT JAE0 el I Age Fl 2l

T 2020 2021

4 (2 ¥) @13 (7 ¥) 474 (% 9) @ (v )

A 8 80 10 120

N 10 120 12 96

. C 5 40 5 50

. D 4 56 3 60

i E 20 100 [ 25 150

At
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(@) Gﬁaﬁﬁa&wﬁ" = ﬁﬁ(mmmw

AT 40, B 15, qer 10, ot 10, A !
2015-20@@&%%,%%@@#
Wlooﬁzos.eséﬁlgﬁmfﬁ'ﬁm%
W 3R g8 fawm 0, e 180, Surt 75 I AN
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A o o ¥ wigE aRadT @ 27

'(E)'WWW#MW-W AR ThE dedd

(ﬁ)-ﬁwﬁlﬁaﬁ’{c’r%%ﬁﬁn mﬁmmaﬁw‘ﬁ%m

A R :
af | Seurest (ooo e #) | oo | Sared (‘000 = H) .
2010 4408 2016 5808
2011 5000 [2017 2096
2012 4720 _ 2018 6344
2013 5360 2019 5904
2014 4848 2020 6496
2015 5268 2021 6344
Al
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2015 | 2016 | 2017 (2018 | 2019 | 2020 | 2021

33 135 {60 | 67 | 68 | 82
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