Total No. of Printed Pages—12

4 SEM TDC BUMT (CBCS) C 409
2024 ey
( May/June )

COMMERCE

( Core )
Paper : C-409
( Business Mathematics )

Full Marks : 80
Pass Marks : 32

Time : 3 hours
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for the questions

1. & e =wh op Teg o - 2x5=10

Answer any five questions :

(a) &< e fam |
Define a matrix.

2x+y  SLals [0
(b) ’Jﬁ[ ] x+y}-[3 3:|3<'§,C"\9—G'T{’Kﬁx

¢ yd T4 [ 1
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2. (@ () I
2x+y 1 4 1 Hhen | o G T
= ) | A= B =
If{3 x+y][33 | 3, L 1 ¥ 1%
determine the values of x and y. ‘ R, (SR A +2B g w4 |
(¢ = [T 940 : | If
Find the value of | 4 2 =5 g CR U =
2x2 .8 31 4 198
,lcl..,nlg x=-2 ‘ then determine A +2B.
| 1)
_ =, 3x g 9 ,; (i) 91 e S 9B ey TS 9w R/
(d) y=5e>* I AMW-T{ ST g | et !
What 3is EaSidiistorder - derivativelio i Write any three differences between a
=

determinant and a matrix.

(e) T u=flxy B FW N, (R AT

S81
(iii) M A=[ J, GG | e
ou Jou -1 2
SIS — SIF — I g fian |
dx Yy A% —5A+7I=0. 4
If u=f(x, y is a function, then define ! Redi
. s du du It g A = : prove that
the partial derivatives — and —. , : ,."'1 5
dx dy | .
! A -5A+7I=0.
() TR 7 31 Aot [ gm0 | (iv) CRTFH N T 1 - 5
What do you mean by present worth of Solve using matrix method -
an annuity? X+2Yy+z=4
; ‘ 3x+y+z=5
(g) LPP e % gm0 L
What do you mean by an LPP? ‘
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( 4) l (5)
T/ Or ‘ (iv) (FHRT Jq A SR NG F4q -
j Solve using Cramer’s rule :
(b) (i) Fets e o 2 | X+Y+z=6
Define determinant. | y+3z=11
‘ xX-2y+z=0
(i) I : |
> | 8- @ () Mt f=x-3|x| W, =R f(0),
A=(1 2 3 4) 9¥ B= 3 | fEY) &= £2) fefy <1 | 2
4 | If fl=x2 -3|x|, then determine
(o2’ AB W& BA ey 37 | 3 fO), f(=1) and f(2).
\
If | (i)
; | If
1-x
A= (108 4) Tand (B~ ‘ =—=
( ) an 3 | 9= 1+x
5 A & | (ST (S @
en determine AB and BA. | then show that
2 4 x 7 : 1-x
{zu)?qfv?vA=( S [&] X (__)=
SE3y)% x5 wBsl I TSR, i 3
¥ AX = B@JC CilimxIWxgqm :
e Fa1 1 4 1 di
g 3 ‘ (iti) 3 Y= A 3’6[, TR y ey
If A= Nl X 3, 7
S 3 Xt o e ‘ F9q01 4
and AX =B, then determine the | 1+x ine WY
values of x; and x5k | s o8 et dx’
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(6)

(iv) M y = Ae™
FNM A

+Be ™ T, (SAR'CA 499

fy=Ae™ +Be ™™ then prove that

ditfpdet
R

H¥T/ Or

(b) () RIS A FaACGT oy |

Write the first principle of derivatives.

(ii) = fefy 9y -
Evaluate :
x«—)O_‘—‘_-—x‘_'_—

(i) T ST @ e fa cags -
A function f(x) is defined as follows :

X , x<1
f(x)= ]- > x:l

2"17, x>1

(7))

fiv) x3 I8 I3

4. @ (@

(@

(iiy)

have the maximum and the
minimum values?
P S Iee & q@m e 2
What do you mean by total
differential?
= TN (RIS WIART oo
x+ y
HOJ9] 19 41 | 3
Verify Euler’s theorem for the
function f = 2
xX+y
?lﬁu——+ +-— (IR A9 6 @
Jc-a—l£ +y— e za—u =0
dx. dy "oz 4
CIfus Y2 +— then prove that
Z\ e
Ju du  du
X—+Yy— + z2— =0
dx y 0z
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f=2x3 -9x2 +12x =1
T IR HF Faow I 27 7 5
For what value of x will the function

Fld=2x3-9x2 +12x - 1
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(iv) 3 u=log (x? +y?) =, &9 91 @

S%<T/ Or
Ju

9U iy
wa ay

90 | 2

) () M u=x?+2y, corm

IS =2 +2y,

and«aﬁ.

dy

then determine a_u_
0x

5 X-
(i) U= T RIS SR S

OS] 291 3517 | : 3
Verify Euler’s
function y = X~ Y

—_—

X+y

theorem for the

(i) Ik £(x, y);__z%{yﬁ, o 1 @ f B
X +y2

W*ﬂ@ﬂ?ﬁ:ﬂ 4

If flxg g = 2Xy

; P )
Yy

homogeneous function.

» prove that f is 2
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() k@ FRA IR f=x2 -y FAR
afwgiﬁcﬁrw!
X

dx
i e af
Using definition, find - and
' ax dy
from the function f = x2 -

oozl [ e =i R s 2)

Define perpetual annuity and
deferred annuity.

P bR 3= 14'-5%5'13@1?{@%
3 T2 HIF 41, IZ99 T G 348 Gl
20, BPR AR 7 2 3

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.

5. @ (i

()

& T2 4f =W RS 5,000 HIE
@AFS & W I @R [ =R 6%
S TS S CAT A, CORC 10 9599
ATRS (35 141 TR 2 (1 51 AR 2 4
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) PR Rfen 4R STEAD I | 5
Discuss about various types of
annuities.

(iii)
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§2§1/ Or

(b) (i) TSNS S AT Toq Fo==H f2rsi | 2
Write the relation between effective

rate of interest and nominal rate of
interest.

(ii) ?Eﬁ%mS%mﬁmjw%wW
e fie o fofiaq 2779 3
¥n what time a sum of money triples
itself at 8% p.a. compound interest,

if the interest is compounded
annually?

(i) =3 12% IR o
S Fwey) A2l
TG o1 29 o 2 ; 4
What wil be the nominal rate of

interest convertible half-yearly when
the effective rate is 12% p.a.?

(iv) G @b <= 10% 3_® ey =8 | bl
gﬂﬁwﬁmm 1,00,000 551 =1 7%
TR =S Gifoeq 377 15,000 5

%WWWWWW 5

:?:J;L‘;: l:)f 4 machine depreciates
mackins ¥ 10%. The value of a new
Some ven 2> ¥1,00,000 and after
nnachif;’ea.r of use, the value of the
SR AT ¥ 15,000. For how many
Was the machine is in use?
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6. (@) (i) LPP3 Sfeym@apiR foa |
Write the assumptions of an LPP.
(i) LPP I 4R AMfAfes Sfaeor for | 3

Write the general mathematical
model for LPP. '

(iij) LPP SiR@eR R¥E S <7 | 4
Discuss about the limitations of LPP.

(iv) WWWWLFP?WWW: 5

Using graphical method, solve the
following LPP :

328y Y1 A4 391 (Maximize)
7= 4x1 +3X2
ARCF (subject to)

5x1 +3.7C2 <15
3x; +5x, <15
Xy, X 20

21T/ Or

(b) (i) LPP3I o1 TRmel o4 | D

Write two limitations of LPP.

(i) I A TP WA AR LPPI
S{f{og ForcE Al 41 | 3

Discuss the scope of LPP in solving
business commerce problems.
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(iif) B BRI o -

Write short notes on :
(1) S T
Unbounded solutions
(2)  GFIEF Frey SFarrare
Multiple optimal solutions

(iv) @Wﬁmzﬁaﬁfxwzaﬁaw

TS 2R Jgelfe-vdy, THE
c%mmﬁaaquf%m@ﬁmwalw
9T AU O3 GFF B 29 arsq AR

ms%wafﬁ?nwmwpw
SIS AT T

A company produces two commao-
dites A and B. The amount of
machine hours, labour and raw
materials required are given in the
following table. Profits from each unit
of A and B are ©3 and €4
respectively. Formulate the LPP :

24P—5000/1297

e RS
TFNE-7 B
(9%rs) O
F.W Seonr Machine- 1 Raw Gt
Variable | Prodyct Labour Profit (%)
hours materials
(in hour) L
st |
X A 4 4 1
] B 2 1 4
et SR 65 el
i 100 180 40
Available
vttt oo |0 KBS o
% % A&
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