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COMMERCE |
( Core ) |
Paper : C—409
( Business Mathematics )
| Full Marks : 80 :
Pass Marks.: 32

Time 3 h’oufs :

The ﬁgures n the margin indicate full marks
- for the questlons ,

1. fi@mvﬁsﬁ‘tm%@ﬁm L 0xE=10
Answer any five questions :

(a) e Siceel g |

Define a matrix.

2%+ Y v, L =i [ 41 \ TP
(b) zrﬁ[ 4 x+y]_[3_ S}Q,C@J‘Cﬂ'{ﬁx

F yI T4 [efy 111
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(2)

If 2x+Y 1 = 4 1], then
3 x+y| [3 3

determine the values of x and y.

(c) T A3 F0 : '
Find the value of

. 2x%2-8
lim
x-2 x-2

(d) y="5e3*I AAM-TNq Ko &7
What is the first-order derivative of

y=5e3*?

(e) MM u=f(x 1y 9 Fo W, (A K

e 9% w247 g A |
ox dy
If u=f(x, y is a function, then define
ou

the partial derivatives o and —.
' 0x dy

() R 3w o0 et & o2
What do you mean by present worth of
an annuity?

(9) LPP 3feicst & qan ?
What do you mean by‘an LPP?
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(3)
2. (a) (i) IO

_12-5WB 2
N T R o 12

T, (O2'Te A +2B foefg 71 |
If

g kF2 PB i
v e g e S R R

then determine A +2B.

) o
I |
! bt

(i) B Rl % @b e T 4
e fofer onefey fme

Write any three differences between a
- determinant‘an'd a matrix.
e o A ,
(m)fﬁ A= [ L 2] T N g
‘A —-S5A+7I=0.
‘ <o M Rl s N T
If A —l- - rove that
- 2] P
A2 —5A+7I 0. '
(iv) CNETFT ANMACE TR T4 5

Sol\{e using matrix method :
x+2y+z=4
3x+y+z=95
xX+y+2z=4
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(4)

W[/ Or

®) () Rafres T

Define determinant.
(i)

A=(1 2 3 4) W B=

(AR AB WIF BA 4 711
.

A=(1 2 3 4) and B=

then determine AB and BA.

f2-4 [ x (7

(m}?TﬁA—(s 3)’*’"‘(;52)’3‘[1)
¥ AX = B, (SR x; |IF x, I
ey 7| 4

(2 4 3
| 5'3} (’%)’ ° (1)

and AX =B, then determine the
values of x; and Xa.
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(S)

(iv) GV @ T FR SR ¥4
Solve using Cramer’s rule :

X+Yy+z=6
y+3z=11
x-2y+z=0

3. (@ () M flx)=x%-3|x| =W, FHE f(0),
f=1) O f(2) ey 1

If f(x)=x2-3|x|, then determine
fO), f(-1) and f(2).

(i) 3
- If _
l-x
f(x)= o
(ST (S A
then show that

r(i75)-=

3
1+x : dy
= =" =, oo LY A
(iti) I y 1—x =q, o
ML 4
fy=|1*% then determine %Y.
1-x . dx
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(6 )

(iv) A y=Ae™ +Be™™ 2, (ST’ gpq

N A
ig—mzy=0
dx
Ify=Ae™ +B , then prove that
iqEy—m2y=0
dx” :
| WW/ Or

b) (i) Wﬁwa—cﬁﬁ?ﬂl

Write the first principle of derivatives.

NY

(i) Wﬁﬂ‘ﬂ?ﬁr: . : 3
'Evaluate _
fitm \/1+2x—«/1 -3x

x=0 X

() ¥ f(x) 3 %1 aewes oy e -
o A functiqn J(¥)is defined as follows
S ', x<1
f (x) s =1

2x 5 o |

ﬁﬂT‘fWGTW‘Cﬁx 1@%' 4

Prove that the functlon 1S continuous
o atx=1.
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(7))

(iv) x3 FI=9 A3

f(x) =2x3 -9x? +12x -1

Toeq ey AT Faoy I 2] ? 5

For what value of x will the function
fl=2x3 —9x2 +12x -1

have the maximum and the
minimum values?

4, (a) (z) ESWW%W? * i 2

What do you mean ! by total
d1fferent1al'9
(u) f = T CFLS Tﬂ“??ﬂﬁ? TR
y
SOl 2 00 ot — 3

Verlfy Eulers_' theorem ;fdr the

funcuon f _ﬂ A
: x+y :

(zu) ru=Y+Z2 _+;_ , (SR zmcr »W A

Z e Y
x8u+y8u+zau=0
ox oy 0z 4
fu=Y%42, X% then prove. that
z x Yy
L ou ‘yauJ-rzau:O
ox dy oz
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Lo

(8)

_log (x? +Y°) T, &M T

(iv) T u
?%u, %u_,
x> ay2
Ifu =10g' (x2 +y2), prove that
2 2
0“u 0 U_o
92 ay2
52<1/ Or
2 40y, o8 2% o O fidy
B () T u=x" 2y O8I o
41
. u
If u=x?+2y, then determine T
o
d—.
i) U= Y pa oo SiEERd SN
x+y
Morol AN F91 |
Verify Euler’s theorem fer the
function u =>—9Y.
xX+y

- x*+y z
SN Fo |
I fix y= 22xy2 , prove that f 18 2
X +y
homogeneous function. :
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(2)

(iv) & TR IR f=x2 -y TR °[

o & fAdfy <41
9x 0Xx S

Using definition, find of and 9f

0x dy

from the function f = x? - y.

5. (a) (i) BT KR S 2he R[BRg s fm 2

. Define perpetual annuity: ‘and
deferred annuity.

(i) RgR 5 ™R 14:5% = o7 79
3 T HF 4% ]9 o9 AIAF 348 T
T, PR AR [ 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.

(iii) 9EH T2 A4S TR FS 5,000 T
QTS T Y AM @I [ IJR 6%
5@ IO S (€1 I, (SR 7 10 299
TS (IS 91 VRS 9 o BT A9 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'P ‘

(w)%féaﬁﬁmwam 5

Discuss about various types of
annuities.
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" itself at 8%

( 10 )

w&{l/ Or
[ SO feTT |

the relation between effective

rate Of interest and nominal rate of

nterest

(i) TR g9 saqfa 29 To0 FFEH bl

R e @ 19 fefrad 9 ?
In what time a sum of money triples
p.a. compound interest,

if  the 1nterest is compounded

e annually’?

(uz} z@a 12% aﬂa‘a@ 31—4 2 ST =R

':"',What will be: the nommal rate of -

W‘z‘ﬁﬁﬁlﬂ?.

= interest converuble half-yearly ‘when
; ‘_the effectlve rate is 12% p.a.?. '

(w) C‘lﬁﬂkﬂﬁ?ﬁ‘iﬁ 100/ merﬁﬁ

24P/1297

g oS a1 71 1,00, 000 531 I 3

27T A RS Cﬂﬁ;ﬁ T#7 15,000 5FI
@ AT R Tew s 9T T
T

The Value of a mabhiﬁe depreciates
;Z’,,ery year by 10%. The value of a new
SoaChlne was € 1,00,000 and after
mme_yea.r of use, the value of the
yezihlne is ¥ 15,000. For how many

ars was the machine is in use?

c
~
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( 11 )

6. (a) () LPP3 SieqRapmz B | 2
Write the assumptions of an LPP. -
(i) LPP 3 yEe anfafss w3l fory | 3
Write the general mathematical
model for LPP.
(ii}) LPP 3 SRR RYcr Seasn <041 | 4

Discuss about the limitations of LPP.
(iv) (IR? /&S wote ffar LPP 1 S <547 - 5

Using graphical method, solve the
following LPP

§§ 3 W ﬁ‘ﬁ 3l (Maxmuze)
‘ : Z 4x1 +3x2
’ﬂt”ﬁ‘ﬂ? (subject to)

5x1 +3x2 <15
3x1 +5x2 <15
o xl, Xo 20 ;

T/ _o_r' )
(b) (i) LPPT 75! Immet frn1 - T
Write two limitations of LPP.

(i) T A ALY A I LPP J
ST AT BTG 47 | 273

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

(iii) & O farr

Write short notes o1l 2

(1) SIS STET

Unbounded solutions

(2) «iE SRS ST
Multiple optimal solutions

(iv) <51 rNSics TRy T A ST B SR

qE@ AR TEee-9%], IEQE S
GomEd g e wiferere i {9 | 9P
T A F GF 4FF BT 7RI Ao AR
S 3 591 9% 4 59 | OGS LPP I
I o P90

A company produces two cCommo-
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
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of A and B are ©3 and € 4
respectively. Formmulate the LPP :
IZNS-7B
| e (ﬂ‘ﬁ?) s CFOTTe
Variable | Product | Machine- Labour] 0% }?’,G (W;)'
hours materiats | £7%% )
.| (in hour) .
X A " 4 4 1 8
y B 2 6 1
_— ‘ ,
Available 1095 180 40
* %k &




