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OLD
2015
Part-1 3-Tier
ADVANCED BUSINESS MATHEMATICS AND STATISTICS
PAPER—XI
(Hoxiour_s)
Full Marks : 100
Time : 4 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.

Nlustrate the answers wherever necessary.

Group—A
( Algebra )
[Marks : 13]
1. Answer any one question : . %3

(a) If A is a square matrix of any order and I is a unit
matrix of the same order, prove that Al = IA = A,
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1 a a%-be &
(b) Show that |l b b®-caj=0  (without expanding)
1 ¢ c?-ab

2. Answer any one question : 1x4

(a) Let the matrix A = & = :
2 -2

Verify that A2 + 3A + 41 = 0
(I is the unit matrix of order two, 0 is 2x2 null matrix).

4 -4 8 4
(b) If [1.A=[-1 2 1|, then find A.
3] -3 6 3
3. Answer any one question : 1x6

(a} Solve by Cramer’s rule :
2x-2z=1; 2x+4y=2z+ 1, x~8y =3z2-2

(b) Examine whether q = 2x2 + 3xy + 4y2 is positive »
definite or not.
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Group—B
{ Calculus )

[ Marks : 32]

4. Answer any two questions :

' o o) -Ja 1
(a) Show that lim Jarx-+a_ —.
x50 2% 4a

d
(b} Find ay, when x*+ x2y2 +y*=0.

dx

(c) Evaluate : | —— |
x? _3x+1

log, x
e
dx .

{d} Ewvaluate : j
Jo 1+ e

5. Answer any four questions :

2x4

4x4

(a) From the st principle, find the derivative of 5%,

{b) Find a function whose derivative is
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(c) Using Euler’s theorem verify u = x% + #3)’3 = 58,

1

(d} Evaluate by method of summation ijdx.
0

' . x?+3x+2
(e) Evaluate : lim —————
x—a x° +x-4
_ d¥y :
{fi Find el when x% + 2x%y? = 4,
X

i 2
(g) Evaluate : JX(logx) dx

3 x dx

(h) Evaluate : :
o Vx+1+45x+1

6. Answer any one question : 1x10

fa) (i) Show that the minimum wvalue of the function

2x+2L is less than its minimum value.
X
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(ii} f e¥ =4(1+xy) and e® 4, then show that

dy
dx

ax-b
bx-a'

(b) @i} If fix)=

= —

o e

show that f(a).f(1)- f(b).£(4) = 0.

() Expand 2* in powers of (x - 1) upto four terms,

| Group—_C
( Statistics )
[ Marks : 45]

7. Answer any two questions :

5+5

S5+5

2x3

(a) Draw a histogram from the following data :

Monthly wages (Rs.)

18 - 21
21 - 24
24 ~ 27
27 ~ 30
30 - 33
33 - 36
36 - 39
39 - 42
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Frequency

21
29
19
39
43
94

73

62
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{b} Find A.M. by short-cut-method : ‘
X 10 20 30 40 50 60 -
f: 6 4 6 12 8 4 ;

(c) X and Y stand in a line at random with 10 other

people. What is the probability that there are 3 people
between X and Y ?

(d) A.M. and 8.d. of 5 observations are respectively

6 and 6 . After-calculation, it has been detected that

an observation 5 has been taken wrongly in place of 3.

Find the Corrected A.M. and S.d.

8. Answer any three questions : ~ 3x8 3

(a} (i) A.M. of two observations is 9, their G.M. is 7-2.
Find the two observations and their H.M. also.

(ii) The numbers 3-2, 5-8, 7-9 and 4-5 have frequen-
cies x, (x + 2), (x - 3) and (x + 6) respectively.

If the A M. is 4-876, find the value of x.
3+5

{b) (i) Write short ‘notes on median and mode.
(ii) - Firm A Firm B
Average monthly wages Rs. 52:50 Rs. 47-30
Variance of wages 100 121

Which firm shows greater variability.
3+5
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(c) (i) What do you mean by raw moment and central

moment?

(ii) A.M. of a distribution is 5; 2nd and 3rd central
moments are 20 and 140 respectively. Find the

1st and 3rd moments of the distribution about 10.

3+5

(d) (i) What- are the co-efficients of regression? Show

2 - -
that r bxy . byx.

(ii) Find the regression equation , Y on X, from the
following table : '
X 1 2 3 4 5
Y : 2 3 5 4 6
‘ 3+5

(e} (i) Define index number and state its uses.

(ii)y Calculate Fisher's Index Number :
Items Py (Rs.}) Qp (Kg} P, (Rs) Qp (Kg.)

A 5 50 10 56

B ) 100 = 4 120

C 4 60 6 60

D 11 30 14 . 24

E 7 - 40 10 36
3+5
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() (1) IfA={l, 2, 7} and B = {3, 5, 7} are the subsets
of the universal set 8§ = {1, 2, 3, 4, 5_, 6, 7, 8,
9, 10}, then show that (AUB) = A'nB'.

{Use Venn Diagram also)

(i) Find mathematical expectation of the number of
points, if a balanced dice is thrown. Find s.d.
also, ' 3+5

9. Answer any one question : - ‘ 1x15

(@) (i) Compute 5 yearly moving averages from the
following
Year 1st 2nd 3rd 4th 5th 6th 7th 8th

Annual

Sales 64 43 43 34 44 54 34 24
(Rs. '000)

(ii) Following are the ranks of marks obtained by
8 students in Economics and Mathematics.

Find the Rank Correlation :
Economics : 2 1 4 5 3 7 6 8
Mathematics : 1 3 2 7 5 6 8 4
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(iii} 5 men in a batch of 20 are graduates. If 3 men
are picked up out of 20 at random, what is the
probability that they are all graduates ? What is

the probability of at least one graduate?
4+5+6

-

(b) f{i) Fita étraight line trend to the given time series
data and estimate the value for the year 2015:
Year : 2008 2009 2010 2011 2012 2013 2014

Production : 20 22 . 21 24 25 23 28
("000 tons)

(ii) Define :
Random Experiment, Mutually Exclusive Events,
Exhaustive Events, Equally Likely Events,
Impossible Events.

{iiij The probability that A can solve a problem in
Business Statistics is %, that B can solve it is
2, that C can solve it is 3. If they all try

independently, find the probability that the
problem will be solved.
4+5+6

[Internal Assessment — 10 marks]
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AT

AR STFE Feeler anm i)
AT TUPIST farem OIFIF Baw (PeF SIS/

frett—=
( Ferifae )
| 9{‘1‘%{1?{—50 ]

Y A-CT 7 1F eivem Tow e 5X9

(F) I A @ @R Frag I WHH 77 992 1 & 93T TraE 9T
TGN T, ORra oW 39 (¥,
Al = 1A = A.
(4!) oYY F9 (7,

1 a az—bc
1 b b2-cal=0 (REF a7 I3

1 ¢ c?-ab

A A-FR GF [ ATHT Teg WG 2 yXx 8

-1 -1

(F) rnatri:ncF\:[2 —2] ¥, %

oW W, A2 + 3A + 4 = 0 (I = G TR @ MG
T 0 = 2x2 W XA W) |
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9| m-maﬁmmm: Y XY

(¥) Cramer’s Rule SIqANT FAYS T 3
2x-z=1; 2x+4y =2z + 1]; x- 8y =3z - 2.

() q=2x2 + 3xy + 4y2mﬁﬁ% | UFS (YD (Defmlte
Positive) &t P{W 9|

fRett—v
( FETPIE )
[ ofefam—ox ]
8| (F-CFCA 730 AT TSI WG 3 ' X9
Ja+x-4a 1
2x

lir ;
(F) e (T, xl—% ™

d
(¥ Ey «F T fofm weal, wWE xt e xy? eyt -
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___dx___
x? - 3x +1

(%) ERW AT ¢

logy e*

(9) TeOF AT 2 J

1+e*

¢ 1" (Y-CPA 5177 v Baw e s 8x8
() A T (T, 5%-9F TIITA Hey [l w7

2
(V) @3 srorss IRT 7, T wIwew T X,

x+1

(") Euler-7 SR ARITY u = x6 + x3y3 ~ y6 wromaf
eI ¥4 |

' 1
) w&ﬁﬂfﬂmﬁwmﬁeﬁ:wsjsxdx.

0

x?+3x+2

(8) TONH 77 3 lim —

x=a x° +x-4

d2
(¥) rﬁﬂ?ﬁﬂ T x* + 2x%y2 = 4,
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(%) O ¥7 ¢ Jx(log'x)zdx.

3 xdx.

(o) SEOEE ¥4 3 :
0Jx+1+\[5x+1

Y| F-(FNA GFH AT TEF WS ¢ YX 30

(F) (W) LS (T, 2x+-2,1; SLAHS6 RO WA AL T4

ST (25

(=) o e =4(1+xy) gaz ¥ =4 77, @ AN (T

L ¢+e
dx 2
@ (@ W 1 - 222 7, o orte @,

f(a).f(1) - f(b).f(1) = 0.

(=) 2%-(3 (:} - 1)-¢7 S SR AW -wE Rge 711

g+e
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fas—s
( AT )
[ sjefim—8e |

U F-CIAT 720 ATHT Tag e | X9

(¥) Histogram 539 39 ¢

Monthly wages (Rs.) Frequency
18 — 21 21
21 - 24 29
24 - 27 19
27 - 30 _ 39
30 - 33 43
33 - 36 94
36 - 39 73
39 - 42 62

(¥) Short-cut-method-9 A= A.M. 33 =9 2
X 2 10 20 30 40 30 60

f @ 6 4 6 12 8 4

() X IR Y O 10 T G Y 92 ARG @ @
WA HCIS A | 3 & (315 TS 2BNT X G2 V-7
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(7) 5 “FwFTR AM. 9R sd WEFH 6 @R G |

AR A9, RE NG B (9 (4 5 G RAIH Berepw
3 W HMIHCR RS =N waw|

vl (F-FAA foqF grea $ag we @ . oxb

() () 7 FIWHRT AM. 8 G.M. IUECH 9 :slaa 7-2.
T 4t IRF 391 TR H.M.-¢ BT 37

(i) 3-2, 58, 79 @R 4.5 WalE MRIECIRES
iRt 2 x, (x + 2), (x - 3) @R x + 6.

W AM. = 4.876 T, x-4F W Fo ot+e

(¥) (i) Median 8 Mode-7 B=7 wefire St =
(ii) Firm A Firm B
Average monthly wages Rs. 52-50 Rs. 47-50

Variance of wages 100 121
N T wfdwey saae e 9+¢
() (i) Raw Moment @3 Central Moment 3fe &
(AR P
(i) AM. =5 ;m, = 20; mg = 140.
10-9F HT=T% aA9Y @ ?@’1 I9F (moment) 3fZF

371 . . O+
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(9) . (i) Co-efficients of regression f&?

2 = F Y
@RI8 @, 12 = by . by,

(ii) Y on X-¥¥ regression equation Tifez %9 ¢
X 1 2 3 4 d
¥ 2 3 5 4 6
O+
(8) (i) Index Number-§ 7@l W& <3 3 5979 &
T '

(ii) Fisher's Index Number %7 79 3
Items P, (Rs.) Qp (Kg) P, (Rs)} Q, (Kg.}

A 5 50 10 56
B 3 100 4 120 *
C 4 60 6 60
D 11 30 14 24
E 7 - 40 10 - 36
O+

®) @ WA=@,27 9B =@, 5, 7)o TIw
AfEaH Set, S = {1, 2, 3, 4, 5, 6, 7, 8, 9,10}
=, OIRE ZW P9
(AUB) = A'NB'.
' (Venn Diagram @ T38/7 37)

-

(i) %> A T (RG] T E(x) € s.d. I I AR
i : O+
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51 F-CICA 40 ATe7 TEF e ¢ SX5¢
-
(F) (1) S5-yearly moving average Ifez #491
Year 1st 2nd 3rd 4th 5th 6th 7th 8th
Annual '
Sales (Rs.)64 43 43 34 44 54 34 24
('000})
(id) Wm'Economics 8 Mathematics-9 Rank
_ (MST WTE | Rank Correlation 3R |
5 Economics : 2 1 4 5 3 7 6 8
- . Mathematics: 1 3 2 7 5 6 8.4

(iif) 20 &9 (FNFT G 5 & graduate! I 20 T
(GINIT MY 3 T (ERCF IR I 74, OIFA
AR graduate 26T TG FS? FHATF TG
graduate 26T 8 FFRAN T2 8+@+Y

(®) (i) =7S IR AR (AT straight line trend 9N 39
TR 2015 ALY T IR 9 ¢
Year 2008 2009 2010 2011 2012 2013 2014

* Production : 20 22 21 24 25 23 28
{'000 tons)
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(i) X%t 7S 3
Random - Experir....it, Mutually Exclusive ™
Events, Exhaustive Events, Equally Likely

Events, Impossible Events.

{iii) Business Statistics-¥ @I W A I© T2

AR 3, B S AT FGA 2, C 790 wfigra

TR 1 T o R W Ira, e

MY I HIEA] TO 2 B+¢+Y

[TSTEAT T — s0 757 ] 2

——

fx

C/15/B.Com. /Part-I{H}/3T(0}/11 . TB—450



