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BCE/A-20 21002
BUSINESS MATHEMATICS

Paper–BC-102

Time : Three Hours] [Maximum Marks : 80

Note : Attempt five questions, selecting at least one question but not

more than two questions from each unit.

UNIT–I

( –I)

1. (i) If xy = e x – y , prove that 
dy

dx 2

log

(1 log )

x

x
. (8)

(ii) If x = 
2

2

1

1

t

t




, y = 2

2

1

t

t
, show that 

dy

dx
 + 

x

y
 = 0.

(8)

(i) xy = ex – y, 
dy

dx
 = 2

log

(1 log )

x

x
.
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(ii) x  = 
2

2

1

1

t

t




,  y  = 2

2

1

t

t
, 

dy

dx
+

x

y
= 0.

2. (i) Verify  Euler’s  theorem  for  the  function  u(x,  y)  =

x3 + y3 +  x2y  +  xy2. (8)

(ii) Find two positive numbers whose sum is 16 and the

sum of whose cubes is minimum. (8)

(i) u(x, y) = x3 + y3 + x2y + xy2 

(ii)

3. (i) Evaluate : 2

1 1xe dx
x x

   
 

. (8)

(ii) Evaluate : 
2

5 6

3 2

x
dx

x x




 
. (8)

(i) 2

1 1xe dx
x x

   
 

.

(ii)
2

5 6

3 2

x
dx

x x




 
.
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4. (i) Find the area of the region included between the parabola

y2 = x and the straight line x + y = 2. (8)

(ii) If the market demand curve is p = 85 – 4x – x2, where

p and x respectively the price and the amount demanded

of a commodity, find the cunsumer’s surplus (i) when

x = 5 and (ii) when p = 64. (8)

(i) y2 = x x + y = 2

(ii) p = 85 – 4x – x 2 p x

(i) x = 5 (ii) p = 64

UNIT–II

( –II)

5. (i) Without expanding the determinant, show that 

1

1

1

a a

a a

a a

= (2a + 1)  (1 – a) 2. (8)

(ii) If A = 
3 1

1 2

 
  

 then find f(A), where

f(x) =  x2 –  5x  +  7. (8)
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(i)

1

1

1

a a

a a

a a
 = (2a + 1) (1 – a)2.

(ii)   A  = 
3 1

1 2

 
  

 f(A)

f(x) =  x2 –  5x  +  7.

6. (i) Find  the  adjoint  of  A,  where  A  = 

1 1 0

2 3 2

2 0 1

 
  
  

.

Also verify that A.(adj A) = |A|.I
3
. (8)

(ii) If  A  = 
2 0

1 1

 
 
 

  and  B  = 
0 1

2 4

 
 
 

  then  show  that

(AB)–1  =  B–1A–1. (8)

(i) A A = 

1 1 0

2 3 2

2 0 1

 
  
  

.

A.(adj A) = |A| . I
3
.
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(ii) A = 
2 0

1 1

 
 
 

 B = 
0 1

2 4

 
 
 

 

(AB)–1  =  B–1A–1.

7. (i) Find the inverse of the matrix A = 
3 1

5 2

 
 
 

 by using

elementary row transformations. (8)

(ii) Solve  the  following  system  of  equations  by  matrix

method : (8)

x  –  y  –  z  =  1

2x + y + z = 2

x – 2y + z = 4.

(i)

A = 
3 1

5 2

 
 
 

(ii)

x  –  y  –  z  =  1

2x + y + z = 2

x – 2y + z = 4.
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UNIT–III

( –III)

8. (i) Solve the following linear programming problem by

graphical method : (8)

Maximize Z = 4x + 9y, subject to constraints :

x + 5y   200

2x + 3y   134

x, y   0.

(ii) Find the dual of the following LPP : (8)

Minimize Z = 2x
1
 + 2x

2
,

subject to constraints :

2x
1
 + 4x

2
   1

x
1
 +  2x

2
    1

2x
1
  +  x

2
    1

and x
1
   0,  x

2
    0.

(i)

Z  =  4x  +  9y

x + 5y   200

2x + 3y   134

x, y   0.
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(ii)

Z  =  2x
1
  +  2x

2
 

2x
1
 + 4x

2
   1

x
1
 +  2x

2
    1

2x
1
  +  x

2
    1

x
1
   0,  x

2
    0.

9. Using simplex method, solve the following LPP :

Maximize Z = 3x + 5y, subject to constraints :

x + 2y   20, x + y   15, x   5, x   0, y   0. (16)

Z = 3x + 5y

x + 2y   20, x + y   15, x   5, x   0, y   0.

10. (i) The difference between the simple and compound

interest on a certain sum of money for 2 years at 4%

per annum is Re. 1. Find the sum. (8)
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(ii) Find  the  amount  of  an  ordinary  annuity  of  12

monthly payments of Rs. 1000 that earn an interest

at 12% per year compounded monthly. (8)

(i)

(ii)
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