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BCS-012 : BASIC MATHEMATICS  

Time : 3 Hours  Maximum Marks : 100 

Note : Question No. 1 is compulsory. Attempt 

any three questions from the remaining 

questions.  

1. (a) Show that : 5 

      2

b c c a a b a b c

c a a b b c b c a

a b b c c a c a b

  

   

  

  

(b) If : 

2 0 1

A 2 1 3

1 1 0

 
 


 
  

  

find  Af , where     2 5 6f x x x . 5 
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(c) Use the principle of mathematical 

induction to show that : 

2 11 2 2 ....... 2 2 1n n        

for each nN , where N is a set of 

natural numbers. 5 

(d) If 1z z i   , show that  

Re    Imz z . 5 

(e) Find the sum to n terms of the series : 5 

9 99 999 ......     

(f) If   and   are roots of the equation 

22 8 5 0x x   , find a quadratic 

equation whose roots are 2  and 2 . 5 

(g) Kiaan wants to buy some colour boxes 

and books to donate to an orphanage. 

He wishes to buy at least 4 books and  

4 colour boxes. A colour box costs ` 200 

whereas a book costs ` 400. How many 

colour boxes and books should he buy so 

that the expenditure does not exceed  

` 4,000 and at the same time he can buy 

maximum number of items ? 10 
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2. (a) Using elementary row operations, find 

inverse of the matrix : 5 

1 2 2

2 1 2

2 2 1

 
 
 
  

  

(b) If 3 2x i  , find the value of 

4 3 24 4 8 40x x x x    . 5 

(c) Find the sum of an infinite G. P. whose 

first term is 15 and the fourth term is 

3/25.  5 

(d) If   and   are roots of 2 4 5 0x x   , 

find the quadratic equation whose roots 

are 2 3   and 2 3  . 5  

3. (a) Find :  5 

0

5 5
lim
x

x

x

 
  

(b) If :   5 

  
5/7

1 2 ,y x x x      

find 
dy

dx
. 
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(c) Find the local extrema of : 5 

  4 3 23 45
8 105

4 2
f x x x x      

(d) If :   5 

,
b

y ax
x

    

show that :  

2
2

2
0

d y dy
x x y

dx dx
   . 

4. (a) Evaluate : 5 

2x x dx   

(b) Evaluate : 5 

1

0 21

x
dx

x
   

(c) Find length of the curve 4 3 ,y x   from 

(0, 4) to (2, 10). 5 

(d) Show that : 5 

 
      
    

   
.a b c d  =  

. . . .a c b d a d b c
            

     
     
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5. (a) Find the shortest distance between the 

lines :  5 

1 1

2 3

x y
z

 
    

and     
1 2 2

5 1 0

x y z  
  .  

(b) Solve the inequality 
2 1

2
3

x 
 . 5  

(c) Using determinants, show that the 

points A    , ,B ,a b c b c a   and  

C  ,c a b  are collinear. 5 

(d) If :   5 

 2 x xy e e  

and          
2

2
,

d y
ky

dx
   

find k.  

× × × × × 

 

 

 

 

 

Downloaded from www.IGNOUBABA.com


