B.Com. Semester — VI (General) Examination, 2022 (CBCS)

Subject: Business Mathematics and Statistics

Paper: 6.2 CG (GE -2)
Full Marks: 60 Time: 3 Hours
The figures in the right hand margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any ten questions from the following questions. 2X10=20
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(1) What do you mean by a Symmetric Matrix? Give an example.

___3 _2__
(i) IfA= , show that Adj. A= —A.
3 2
-3 -2 ] _
IMA = , 8 WAdj. A= —A.
3 2
x—1 x-—2
(i) IfA= = 0, find the value of x.
xt2 x—3
x—1 x—2
IMA = =0T ORF x-4F AW o7 I
x+2 x—3

(iv) If f(x) = =, find ().

W f(x)zt—i@ Wf(i—i)ﬁcﬁl N

1

. 1
(v) Show that lim — does not exist.
x—-0X
w8 @ lirr(l)i&ﬂﬁ G 3
X -
(vi) If f(x) = —— then show that f'(0) = — 2.

W f(x)=ﬁw mae @ £/(0)=—2.



(vii) If for a distribution of 20 observations )_ (xi — 10) = 10, find the arithmetic mean.

20 5 ~REwer @3 Remes Y (xi— 10) = 10, @R 19 B @
(viii) Find the Harmonic Mean of 4, 6, 8, 10, 12.
4,6,8,10, 12 -a7 RIS [@HT 19 [ I
(ix) Find the third quartile of the following numbers:
18, 12,22, 16, 15, 28, 26, 32, 25.
(x) TR TRLeE gor vl W @ :
18, 12,22, 16, 15, 28, 26, 32, 25.
(xi) Find the standard deviation of first n natural numbers.
AN n TRYF FOMRF HRAF 70F ALy el |
(xi1) Define positive and negative correlation.
QT € G TS Al W)
(xiii) The regression coefficient of y on x and x on y are — 1.6 and — 0.4 respectively. Find the

coefficient of correlation.

X @ BT y @7 @R y @7 THF x @7 AN @dmefld @E W@ - 1.6 €. — 0.4,
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(xiv) What is cost of living index number?

SRR T T Y

(xv) What do you mean by seasonal fluctuations in a time series?
I AHCD HPTET TS TS F R

2. Answer any four questions from the following questions. 5X4=20
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(1) Prove that,

a+b+2c a b
c b+c+2a b = 2(a+b+c)
c a cta+2b
5
2 FE! G,
atb+2c a b
c b+c+2a b = 2a+b+c)
c a cta+2b



(if) If f(x — 2) =x" — 2x" + 7 then find the value of f(x — 5). 5
M fx—2)=x —2x° + 7 T O f(x — 5)-4 W e @

(i11) From the first principle of derivative find the derivative of e** with respect to X. 5
SBIFAC AL A AT x-GF F -7 Tgaerey el e

(iv) Find the mean deviation about the mean for the following data: 5

Marks obtained: | 0—10 | 10—-20 |20-30|30—-40|40-50|50-60| 60—-70|70—80
No. of Students: 2 5 7 8 14 8 4 2
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Marks obtained: | 0—10| 10—-201{20-30{30-40 | 40—-50|50-60 | 60—-70|70—-80
No. of Students: 2 5 7 8 14 8 4 2

(v) The equation of two regression lines for two variables x and y are 3x + 2y =21 and 8x + 3y =
45. Find the (a) correlation coefficient and (b) the ratio of the standard deviations of x andy. 5
b beF x 8 y-aF G AfSSNe (RUEEE e 3x + 2y = 21 @< 8x + 3y = 45. (a)
RS SAIF G (b) x G y-AF T AT WS el e

(vi) Calculate 5-yearly moving averages for the following time series data: 5
Year |2012 2013|2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Values | 484 | 521 | 508 | 562 | 615 | 672 | 656 | 695 | 627

o FhA AR U QAT 5737 TR el
Year [2012]2013]2014 [ 2015 [ 2016 [ 2017 [ 2018 | 2019 | 2020
Values | 484 | 521 | 508 | 562 | 615 | 672 | 656 | 695 | 627

3. Answer any fwo questions from the following questions. 10X2=20
e ARl & W @ @I 9 AR Ted we
1 2 1
(1) (a) Find the inverse of the matrix A = I -1 1 and hence solve the system
2 3 -1 ,
of equations x + 2yt z=4,x—y+z=5and 2x + 3y—z=1. 5

3



1 2 1

A= 1 -1 1 WitEw [7Ee iy [dw I@ 932 o

2 3 -1 ,

X+2y+tz=4,x—y+z=5ER2x +3y—z=1 NI TN FEN

(b) A function f(x) is defined as follows:

fix)= 2 when x <0
=3x+2, when 0 <x <1
:L’ when 1 <x.
x—1

Verify the continuity of the function f(x) at x =0 and at x = 1.

Gl Serws f(x) & FAkReeR w0 T

f(x)= 2 when x <0
=3x+2, when 0 <x <1
=L, when 1 <x.
x—1
f(x) ST x = 0 @R x = 1 e 8ol AR FE|
.. x x% x3 xM dy KT
(11)(3)If}’:1+§+;+;+...+m,showthatazy— —-
X2 53 XM dy T
’Jﬁy=1+; E+;+ ..+n—,a7mn ma:y_;

(b) Find the maximum and the minimum values of 4% 1557 + 12x - 2.
4x° — 155" + 12x — 299 WM @< TN T el

(ii1) (a) Calculate the mean and mode from the following data:

Annual Sales (Rs ‘000) | Frequency | Annual Sales (Rs ‘000) | Frequency
Less than 10 Less than 40
Less than 20 Less than 50
Less than 30 Less than 60
TET O [ WF NG IR IRIISTFA Slef=l FCA -
Annual Sales (Rs ‘000) | Frequency | Annual Sales (Rs ‘000) | Frequency

Less than 10 Less than 40
Less than 20 Less than 50
Less than 30 Less than 60




(b) Find the two linear regression equations from the following data:

X [132(44 1130|3634 |48 |52|45|56|25

Y |28 (3722|3323 (46|45(40 |51 |25
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X [132(44 1130|3634 (48 |52|45|56|25

Y |28 (3722|3323 (46|45(40 |51 |25

(iv) (a) Find the price index numbers for the year 2020 by Laspeyres’ and Paasche’s formulae

with the year 2010 as base from the following data:

Year Commodity A Commodity B Commodity C
Price (Rs) | Quantity | Price (Rs) | Quantity | Price (Rs) | Quantity
(kg) (kg) (kg)
2010 28 14 92 6 85 3
2020 42 25 146 8 186 4

Ao AT e
Year Commodity A Commodity B Commodity C
Price (Rs) | Quantity | Price (Rs) | Quantity | Price (Rs) | Quantity
(kg) (kg) (kg)
2010 28 14 92 6 85 3
2020 42 25 146 8 186 4

5
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(b) Fit a straight line trend equation by the method of least squares from the following data and

then estimate the trend value for the year 2024:

Year 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Sales 622 | 660 | 651 | 680 | 698 | 724 | 802 | 844 | 764 | 812
[in Crores(Rs)]

5
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Year 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

2019

2020

2021

Sales 622 | 660 | 651 | 680 | 698 | 724 | 802

[in Crores(Rs)]

844

764

812




