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BUSINESS MATHEMATICS AND STATISTICS — GENERAL

Fifth Paper
(C-15-G)
Full Marks : 100

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

Module - 1
Group — A

1. Answer the following questions : 2x5

(a) Show that 2P, =2"{1.3.5......(2n—1)}

(b) Find the value of (12P3 + 101’4)
Or,
If 2"C5:"C, =44:3, then find the value of 7.
(c) f4=1{1,3,57},B=1{2,3,4,5}, C={2,4, 6, 8} then find AN (BUC).
(d) Find the median of the following numbers :
94, 33, 86, 68, 32, 80, 48, 70.
Or,
Find the mode of the following numbers :

4,10,7,15,7,3,5,3,7.

9
(e) Find the 5th term of the expansion of (% —;j .
X

Group — B

2. Answer the following questions : 4x6

(a) How many odd numbers of 6 digits can be formed with the digits 0, 1, 4, 5, 6, 7, each digit occurring
only once?

Or,

In how many ways can a committee of 5 be formed from 6 women and 4 men so as to include at
least 2 women?

16 25 81
b) Show that 7log— +5log— +3log— =1log?2.
®) Bl OB T8 T 08
Or,

If logx = logy = log= , then show that x* .y .z% =1.

y—z z—=X X-Yy

12
(c) Find the term independent of x in the expansion (xz + —j .
X
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(e)
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3. (a)

(b)

4. (a)

(b)
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(7)

In an examination, 70% of the candidates have passed in Mathematics and 65% have passed in
Physics. 55% of the candidates have passed in both the subjects. Find the total number of candidates
if 30 of them have failed in both the subjects.

Or,
A, B, C are any 3 sets, then prove that AN(BUC)=UANB)U ANC).

Find the missing frequencies f; and f, of the following frequency distributions :

Height (in inches) | 60-62 | 63—-65 | 66—68 | 69—71 | 72—74 | Total
No. of students 5 18 ¥E fa 8 100
Find the standard deviation of the following frequency distribution :
Age (in years) 10-19 | 20-29 | 30-39 | 4049 | 50-59 | 60—69
Number of students 3 61 50 32 20 4
Group — C

Calculate the present value of a annuity certain of ¥ 150 for 12 years, reconing interest at 3.5% p.a.,
given (1-035)!12=1.511056.

The lifetime of a machine is 12 years. The cost price of the machine is ¥ 1,00,000, the estimated
scrap value and the increase in the cost of the machine after 12 years are ¥ 30,000 and 20%
respectively. Find the amount of each equal annual instalment to be deposited at 12% interest per

annum compounded annually. Given log (1.12) = 0.0864 and log (10.88) = 1.0368. 4+4
Draw the frequency polygon for the following frequency distribution :
Income (in%) | 301-305 | 306-310 | 311-315 | 316-320
No. of workers 4 5 9 6
Income (inX) | 321-325 | 326-330 | 331-335 | 336-340
No. of workers 11 5 7 3
Draw a Pie-chart for the following data :
Commodity | Expenditure (3)
Agriculture 8,000
Minerals 7,000
Power 4,000
Communication 5,500
Miscellaneous 2,500 4+4
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5.

6.

Module — 2
Group — A
Answer the following questions :
(a) Find the first and second moment about the mean of the numbers 3, 4, 5, 8. 2
(b) If r=0.4, cov(X, Y') = 10 and oy = 5, then find the value of cy. 2
(¢) Find the difference table from the following data : 2
3 7 11 15 19

y10.3010 | 0.4771 | 0.6021 | 0.6990 | 0.7782

Or,

Write down the Lagrange’s Interpolation Formula. 2

(d) Show that Laspeyres’ price index number formula does not obey Time Reversal Test. 2
Or,

Define Time series. Write the various components of time series. 1+1

(e) Three unbiased coins are tossed. What is the probability of getting at least 2 tails? 2
Or,

Three unbiased coins are tossed. What is the probability of getting at most two heads? 2

Group - B
Answer the following questions : 4x5

(a) Find the suitable skewness from the following frequency distribution :

Age (years) Below 20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-55 | above 55
Number of workers 13 29 46 60 112 94 45 21

Or,

In a distribution, the central 2nd and 4th moments are 5 and 75 respectively. Find the Kurtosis of
the distribution.

(b) From the following data find the coefficient of correlation :

X |63]60|67|61|69 |70
Y |61]65|64|63|68|63




(c)

(d)

(e)

7. (a)

(9) [R(I)-Business Mathematics etc.-G-5(C-1 5-G)J

Or,

Find, from the following data, the rank correlation coefficient :

Student 1123456789110
Obtained Marks in Mathematics | 80 | 38 |95 {30 |74 |84 |91 | 60 | 66 | 40
Obtained Marks in Statistics 85150192 (58|70 65|88 |56|52]46

Applying, from the following data, the suitable interpolation formula, calculate J26 :
327 =3.0000; 328 =3.0369; 329 =3.0727; /30 =3.1074 -

Calculate price index number for 2020 with 2000 as base year from the following data by using
Fisher’s method :

‘e 2000 2020
Commodities
Quantity (kg) | Price ) Quantity (kg) Price 3)
A 5 2.00 7 4.50
B 7 2.50 10 3.20
C 6 8.00 6 4.50

Fit a least square trend line to the following data :

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Volume of Sales (in units) | 12 15 17 22 24 30

Estimate the volume of sale for 2021.
Or,

From the following series of observations, calculate 5-yearly weighted moving average with weights
1, 2, 2,2, 1 respectively for the years 2015 and 2016.

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Annual Sales

2 6 1 5 3 7 2 6 4 8 3

(X'000)
Group — C
For the variables x and y, the regression lines are 2x — 3y = 0 and 4y — 5x — 8 = 0. What is the
correlation coefficient? If the variance of x is 9, find the s.d. of y. Also find X and 7. 6
Or,

An investigation into the demand for T.V. sets in 7 towns has resulted in the following data :

Population (Thousand) (X) : 11 4 16 17 18 21 25

T.V. Demand (Y) : 15 27 29 30 34 38 46
Fit a linear regression equation of Y on X and estimate demand for T.V. sets for a town with a
population of 35 thousand. 6
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(b) Construct the cost of living Index Number from the following data :

Group Food  Fuel & Light Clothing  House rent Miscellaneous
Weight 47 7 8 14 24
Group-Index 247 293 289 100 236 4

8. (a) Calculate the coefficient of skewness based on quartiles and median from the following data :

Variables : | 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89
Frequency : 5 9 14 20 25 15 8 4

(b) Two sets of candidates are competing for the position on the Board of Directors of a company. The
probabilities that the first and second sets will win are 0.6 and 0.4 respectively. If the first set wins,
the probability of introducing a new product is 0.8 and the corresponding probability if the second
set wins is 0.3. What is the probability that the new product will be introduced? 6+4




