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Section – A

Questions number 1 to 10 carry 1 marks each:

1.    If the matrix
0 32 −11 0 is skew symmetric matrix then find the value of a, b and c.

2. For what value of
2 1

,
8 3

a
a

 
  

is a singular matrix.

3.    Write the number of all binary operation on set A = {a, b, c} to itself.

4.    Find the value of
2 1 3

 such that the line  is perpendicular to the plane  3 2  = 7
9 6

x y z
x y z


  
   


.

5 Evaluate
cos

cos cos0

x

x x

e
dx

e e



 .

6.    Find the angle between line = = and the plane + − = .

7. Find the projection of the vector ˆ ˆˆ ˆ ˆ ˆ3 7  on vector 7 8 .i j k i j k   

8. Evaluate dxx 4log2

9. Write the principal value branch of arc  sin .x

10.

1 0 1

 A = 0 1 2 3  find .

0 0 4

If and A A then 
 
   
  

.

Section-B

Questions number 11 to 22 carry 4 marks each.

11. In a game, a man wins Rs.1Lakh for a one and loses an Rs.50, 000 for any other number when a fair die is
thrown. The man decided to throw a die thrice but to quit as and when he gets a one. Find the expected value
of the amount he win/loses.

12. Find whether the lines ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ( ) (2 ) and (2 ) ( )r i j k i j r i j i j k          
 

intersect or not. If they
intersect, find the point of intersection. If do not intersect, find the shortest distance between them.

OR

2 2 2 2

 Prove that if a plane has the intersepts , ,  and is at a distance of  units from the origin,

then

a b c p

a b c p     

13. , ,  are the unit vectors. Suppose . . 0 and angle between  and  is , prove that  2( ).
6

a b c a b a c b c a b c


    
          

OR
ˆ ˆˆ ˆ ˆ ˆIf 5 3  and 3 5 ,  then show that the vectors  and  are orthogonal.a i j k b i j k a b a b       

    
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14.  Evaluate:
 

sec

sec tan
n

x
dx

x x .

15.   Let A N N  . Let * be binary operation on A defined by ( , ) ( , ) ( , )a b c d ad bc bd   . Then

(i) find the identity element of  ,A 

(ii) is  ,A  commutative?

16.   Solve for 1 1,    2 tan (cos  ) tan (2cos  )x x ec x  .
OR

Prove that: 1 11 1 2
tan cos tan cos .

4 2 4 2

a a b

b b a

           
   

17.   Prove by using properties of determinants:
2 2 2 3 3

3 2 2 2 3 2 2 2 3

3 3 2 2 2

( ) 2 2

2 ( ) 2 ( ) .

2 2 ( )

a b c a b c

a b c a b c abc a b c

a b c a b c

  
     

  

18.   For what value of a and b, the function defined as:
3 ; 1

( ) 11   ;   1        is continuous at 1

5 2 ; 1

ax b if x

f x if x x

ax b if x

 
  
  

.

19.   If  
3/22

2 2 2
1 ( ')

( ) ,  for some 0,  prove that  is a constant and free from  and .
''

y
x a y b c c a b

y

      

OR

If
2

2 2
2

1
1 1 ( ),  prove that .

1

dy y
x y a x y

dx x


     



20.   Find the interval in which the function f given by 4 4( ) sin cosf x x x  is strictly increasing and strictly
decreasing.

21.   Solve the differential equation: 21
. 2 .

dy
y x

dx x
 

22.   Solve: 3 2 2( 1) 2
dy

x x x x x
dx

     .

Section-C

Question number 23 to 29 carry 6 marks each:
23.   Using integration find the area of the region included between the curves 2 1, , 0  2.y x y x x and y    

OR

Using definite integration, find the area of the region: 2( , ) : 1 5 .x y x y x   
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24.   A bag contains 4 balls. Two balls are drawn at random, and are found to be blue. What is the probability that
all the balls are blue?

25. Find the equation of the line of intersection of planes
4 4 5 12 and 8 12 13 32 in  the  vector and symmetric form.x y z x y z     

26. A window is in the shape of a rectangle surmounted by a semicircle. If its perimeter is 30 m, then find the
dimensions of the window so that it may admit maximum light.

27. Evaluate
4

2

1

( )  as the limit of a sum.x x dx

28. If 1

2 1 3

4 1 0  find ,

7 2 1

A A
 
   
  

and hence solve the following system of equations:

  2 3 3

   4        3

7 2 2.

x y z

x y

x y z

  
 

   

OR

Obtain the inverse of the following matrix using elementary transformations:

1 1 2

0 2 3 .

3 2 4

 
  
  

29. There are two factories, one located at Vidyut Nagar and the other in Delhi, from these locations, a certain
number of machines are to be delivered to each of the three depots situated at P, Q and R. The weekly
requirements of the depots are respectively 5, 5, and 4 units of the machines while the production capacity of
the factories at Vidyut Nagar and Delhi are 8 and 6 units respectively. The cost of transportation per unit is
given below.

From

To

Cost (in Rs.)

P Q R

Vidyut
Nagar

160 100 150

Delhi 100 120 100

How many units should be transported from each factory to each depot in order that the transportation cost is
minimum?
What is the minimum transportation cost?

(4)
All the Best


