Total No. of Printed Pages—12

4 SEM TDC BUMT (CBCS) C 409

2024
( May/June )

COMMERCE
( Core )
Paper : C—409
( Business Mathematics )

Full Marks : 80
Pass Marks : 32

Time : 3 hours
The figures in the margin indicate full marks -
: fqr the questions
1. R e “foht eeR Tew o 2x5=10

Answer any five questions :

(a) o= kel fan |

Define a matrix.

2 i VIO AR el L R
R GG E DL
F yI T a9
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(2)

If 2x+y 1 = 4 1 | A
3 x+y SIS e

determine the values of x and y.

() W Ry < :
Find the value of

N 58
lim
x-2 x-2

y=5e3* 3 d-auq e &2

What is the first-order derivative of
y=5e3%?

(e) M u=f(x y) 9B FW X, SR PHF
e 2% e O 7 e
Y 4 dos ay

If u=f(x y is a function, then define

the partial derivatives E;_u and a_u

x dy

() R 7w = Iferea & o2

What do you mean by present worth of
an annuity?

(g) LPP Jfeicei 5 3@,
What do you mean by an LPP?

24P/1297 ( Continued )

(3)

2. (a) (i) I
A_12—5 ws-zo‘l
RS el 8 ity v
T, (SR A +2B 7 T4 1 2
If

A JEE2 85 s 2 0 -1
S L O R R
then determine A +2B.

(i) 9B IR F 9ol (owa T&e 41 R
PIcT Tt onefey forsn | 3

Write any three differences between a
determinant and a matrix.

B0k
(i) 3 A=[_1 2], T I A
A% -5A+7I=0. 4
<t 1
If A={~1 2], prove that
A% —_5A+7I=0.
(iv) (ETFH AT Y FT 5
Solve using matrix method :
xX+2y+z=4
3x+y+z=5
x+y+2z=4
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(4)
92T/ Or

(b) (i) Raf sigs fan

Define determinant.

(@)

1

1)

1‘\=(1234)V>n¢19=3

4

== (SR’ AB W1 BA A 31 | 3

= If

1

2

A=(1 2 3 4) and B= g

4

' then determine AB and BA.

afide (e B YT
o af3 ) o2 (]

¥ AX = B, (SGR'A x; F x, W

ey 4 A

4 :

It A WA o e e o T
5 3 Xy 1

and AX =B, then determine the

values of x; and x,.

ke i ( Continued )

(5)

(iv) CEFIRA @ A PR LR F90 : 5
Solve using Cramer’s rule :
xX+y+z=6
y+3z=11
x-2y+z=0

3. (@) () M flg=x>-3|x| W, RE f0),
fD) I f(2) et 2
If f(x)=x?-3|x|, then determine

f0), f(-1) and f(2).

(@) MW
If

1-x
f(x)’:m

SR s @&
then show that

105 o Vi
f(1+x)—x S
1+x dy
(i) W y= i o, (SR = fada
<91 | 4
d

Ify= l—t—{, then deterrmne—g.

-Xx dx
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(6)"

(iv) I y = Ae™ +Be™™ W, (STRC 4
N A

2
If y= Ae™ + Be™™, then prove that

2

241 / Or

) (i) SRS LU ! R

— Write the first principle of derivatives.

(ii) = T 740 :
Evaluate :

. T T

x—0 X

(ii}) T f(x) T &R el el 0w
A function f(x) is defined as follows :
XG5 e 1
flg=y 1, x=1
=ty A >l

AT T @ FAACT x = 1 Fifwe |

Prove that the function is continuous
at x=1.

24P/1297 ( Continued )
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(7))

(iv) x3 R I3
flg=2x3 -9x2 +12x-1
T RS HF TUOH I ='F 2
For what value of x will the function
flg=2x3 -9x2 +12x-1

have the maximum and the
minimum values?

4. (a) () o T I & =2
What do you mean by total
differential?

(i) f=xif-y— TR (RS SR S
OS] 219 91 |
Verify Euler’s theorem for the
Xy

function f = f
xX+y

(iii) u=2+3+§-, SR AN M A
Z00%

Ifu=—‘l‘!+z+£, then prove that
Z %00 St
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(8)

(v) 3% u =log (x? +y2) =, =91 =1 @

If u=log (x2 + y2), prove that

2 2
RIS
ox?  9y?

Y1/ Or
— 3 u=x2+2y, (At -g—u 53 Ju ey
— X oy
01 :

If u=x? +2Yy, then determine i

anda_u ox
dy
(ii) u=%§ TAE CPAS SRR oo
Terel o9 7 |

Verify Euler’s theorem for the

function u = X~Y
xX+y

(i) 3 £ (x, y) =22 I 9 @ f b

X r y? ’
STCSTaR e |
If f(x y)=x22—fl;-é-, prove that f is a
homogeneous function.
24P/1297
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(92)

(iv) & IR IR f=x2 -y TR [

a—fwa—fﬁcmasm
dx ax ;

Using definition, find a—f and E)_f
ox ay

from the function f = SeauEs Y.

5. (@ () Bd R I zhHo PRI e

Define pérpetual annuity and
deferred annuity.

(i) Rga= 5P =R 14-5% e oI 29O
3 I/ IR 4% T2 A LS 348 G
T, R AR =2
The difference in simple interest on a
certain sum of money at 14-5% p.a.
for 3 years and 4% years is ¥ 348.
Find the sum.

(i) o TR A4S I WO 5,000 TINF
Ao S W1 M @FE [ =R 6%
b3 TS S CARN I, (SR 10 9299
RS (I 11 172 o et 51 1] 2
A man deposited ¥ 5,000 at the end
of every year in a bank at 6% p.a. rate
of compound interest. What sum will
he receive from the bank at the end of
10 years?

(iv) FoREa f[ifen aemPmRR ScambaT <51 |
Discuss about various types of
annuities.
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(b)

(10 )

%41/ Or

(i) PR S A 7o =IO {1 |
Write the relation between effective

rate of interest and nominal rate of
interest.

(i) ICEIRN 8% Pagia 9 Yoo g B3
e frqe o[ fefiga 3’392

In what time a sum of money triples
itself at 8% p.a. compound interest,
if the interest is compounded
annually?

(i) T4 12% I OF TS e AR
TG Hod 79 e 2
What will be the nominal rate of
interest convertible half-yearly when
the effective rate is 12% p.a.?

(iv) G GOR IR 10% T[© STHFY 2 | ol
g (oS o1 ¥ 1,00,000 531 =1 g,
2T JATH A= DT 5 15,000 51
2 oCDl R I=99 AT IRRA 41
C2fee 2
The value of a machine depreciates
every year by 10%. The value of a new
machine was € 1,00,000 and after
some year of use, the value of the
machine is ¥ 15,000. For how many
years was the machine is in use?

2

{ Continued )

6. (@ (i

(@)

(iti)

(iv)

() )

()

24P/1297

(11

LPP { SfoqRePRR forsi | 2

Write the assumptions of an LPP.

LPP 3 YR anfafes enfReer o | 3
Write the general mathematical
model for LPP.

LPP 3 SNRweR R Scam- <41 | 4

Discuss about the limitations of LPP.

(3R M3 ©eTe W LPP 9 Sy 941 : 5

Using graphical method, solve the
following LPP :

329 A [ F91 (Maximize)
Z = 4x1 +3X2
AC® (subject to)

Sx; +3x, <15
3x; +5x4 <15
X1, Xo >0)

52T/ Or
LPP ¥ %51 uRwe! frd | 2

Write two limitations of LPP.

M ISR AT YT I LPP I
AR o e 910 | 3

Discuss the scope of LPP in solving
business commerce problems.
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(12 )

(iii) Y GBI o

Write short notes on :
(1) S ST
Unbounded solutions

(2) TS TSR AN
Multiple optimal solutions

(iv) G0 TN 7RY I8 A O1F B I TR

A AR IFe-I6, THE O
@R 719 Tol wiferere fan (@9 | @
IFF A IF G ¢FF B I 7_1 e AR
TS 3 51 HF 4 OF1 | TPHCHR LPP I
G[PICT PP 90 :

A company produces two commo-
dities A and B. The amount of
machine hours, labour and raw
materials required are given in the
following table. Profits from each unit

24P—5000/1297

of A and B are 3 and ¥ 4
respectively. Formulate the LPP :
TSB! )
5T Beom M(:m e ‘R’ 'a’wi” are (531)
Variable | Product S8l 1 Labour AR Profit (€)
(in hour)
x A 4 1
y B 2 1
Ec
) 100 180 40
| Available
. 8 & ¢
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