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General Instructions:

(i) All the questions are compulsory.

(ii) The question paper consists of 36 questions divided into 4 sections A, B, C, and D.

(iii) Section A comprises of 20 questions of 1 mark each. Section B comprises of 6 questions of 2 marks each. Section C comprises of 6 questions of 4 marks each. Section D comprises of 4 questions of 6 marks each.

(iv) There is no overall choice. However, an internal choice has been provided in three questions of 1 mark each, two questions of 2 marks each, two questions of 4 marks each, and two questions of 6 marks each. You have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted.
SECTION A

1) Q1 - Q10 are multiple choice type questions. Select the correct option
2) If A and B are square matrices of same order, then (AB′–BA′) is a 

a) skew symmetric matrix 

b) null matrix

c) symmetric matrix 

d) unit matrix
3) If A is a square matrix of order 3 and 
[image: image1.wmf]A

 = 4 then the value of 
[image: image2.wmf]A

3

 is 
a) 12

b) 36

c) 108

d) 4
4) The projection of vector [image: image4.png]


 is
a) 5

b) [image: image6.png]



c) [image: image8.png]



d) 4
5) If  P( A ) = [image: image10.png]


 , P( B ) = [image: image12.png]10



 , P( A ∩ B ) = [image: image14.png]


 , then  P([image: image16.png]


 / [image: image18.png]


)  is

a) [image: image20.png]



b) [image: image22.png]



c) [image: image24.png]



d) 1

6) Corner points of the feasible region for an LPP are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5).

Let F = 4x + 6y be the objective function. The Minimum value of F occurs at
a) (0, 2) only
b) (3, 0) only
c) the mid-point of the line segment joining the points (0, 2) and (3, 0) only
d) any point on the line segment joining the points (0, 2) and (3, 0).

7) The value of [image: image26.png]tan~*[2cos(2sin~!
2




] is
a) [image: image28.png]



b) [image: image30.png]



c) [image: image32.png]



d) [image: image34.png]



8) In a college 30% students fail in physics, 25% fail in mathematics and 10% fail in both. One student is chosen at random. The probability that she fails in physics if she has failed in mathematics is

a) 1/10
b) 2/5

c) 9/20

d) 1/13

9) 
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is equal to
a) 
[image: image36.wmf]e
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b) 25 
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log

5


c) 620 
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d) 620 
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10) The sum of the intercepts cut off by the plane [image: image41.png]2x+y—




 on the coordinate axes is
a) 5

b) 2

c) 5/2

d) 4

11) If line [image: image43.png]


 is parallel to the plane [image: image45.png]4x—3y+z=6



 then distance between them is 
a) [image: image47.png]




b) 5
c) 5[image: image49.png]




d) 6
(Q11 - Q15) Fill in the blanks
12) If [image: image51.png]


and [image: image53.png]


 be the bijective functions then [image: image55.png](gof)™



 is______________
13) The value of [image: image57.png]


 for which the function [image: image59.png]


  is continuous at [image: image61.png]


 is ______
14) If matrix [image: image63.png][2x+4 4]
x+5 3.



 is singular then value of [image: image65.png]


 is ______
15) The total revenue received from the sale of x units of a product is given by R(x) = 3 x2 +40x +10.
The marginal revenue when x = 5 is __________________
Or

The slope of the tangent to the curve [image: image67.png]y = 3x” — 6x



 at the point on it whose x-coordinate is 2 is ______

16) If [image: image69.png]ol



 is a unit vector and [image: image71.png](x—p).(x +p) = 80



 then   [image: image73.png]||



 is __________
Or

If [image: image75.png](@ xb)? + (d.b)* = 225



  and [image: image77.png]


 then [image: image79.png]



(Q16 - Q20) Answer the following questions
17) Find the maximum value of    [image: image81.png]1 1 1
1 (1+sin6) 1
1 1 (1 + cos6)|




18) Evaluate:
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19) Evaluate  [image: image84.png]J(cosec® x — cotx)e* dx




Or


Evaluate  [image: image86.png][REEEE gy




20) Find[image: image88.png][es ** dx




21) Solve [image: image90.png])= ax+by
log(%>




SECTION – B
22) Prove  that  [image: image92.png]


  +  [image: image94.png]



or
Let A = {1,2,3,4……..9} and R be the relation in [image: image96.png]AXA



 defined by [image: image98.png](a,b) R (c,d)



 if [image: image100.png]atd = b+c



   for  (a, b), (c, d) in AX A. Show that R is transitive.
23) For the curve  y =  5x – 2 x3  , if  x  increases at the rate of  2 units per second , then how fast is the slope of the curve changing when  x = 3 ?
24) Form the differential equation of the family of curves[image: image102.png]y=Ae™
e +Be




25) Find the volume of parallelopiped when its three co-terminous edges are

[image: image103.png]



or
Prove that  [[image: image105.png]-1



 + [image: image107.png]&



 + [image: image109.png]o
"o



 + [image: image111.png]-1



 ]  = 2 [[image: image113.png]


  ].
26) Find the angle between the plane [image: image115.png]2x—3y+6z—11=




 and the X- axis.
27) A bag contains 5 white and 3 black balls. 4 balls are successively drawn out and not replaced , what is the chance that they are alternately of different colour
SECTION – C
28) Consider
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. Show that f is invertible. Find the inverse of  f.
29) If [image: image118.png]


  then show that: [image: image120.png]



Or

Show that the parametric function represented as [image: image122.png]1tlogr | _ 3F2loet
= -




 satisfy the relation  
[image: image124.png]


.

30) Evaluate  :
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31) Find the general solution of the differential equation: [image: image127.png](1+y*)dx = (tan™' y —x)dy



.

32) A manufacturing company makes two types of television sets; one is black and white and the other is colour. The company has resources to make at most 300 sets a week. It takes Rs 1800 to make a black and white set and Rs 2700 to make a coloured set. The company can spend not more than Rs 648000 a week to make television sets. If it makes a profit of Rs 510 per black and white set and Rs 675 per coloured set, how many sets of each type should be produced so that the company has maximum profit? Solve this problem as a LPP given that the objective is to maximise the profit.
33) Of the students in a school, it is known that 30% has 100% attendance and 70%  students are irregular. Previous year results report that 70% of all students who has 100%  attendance attain A grade and 10% irregular students attain A grade  in their   annual examination.  At the end of the year, one student  is chosen at  randomfromthe school  and he has A grade.  What is the probability that the student has 100% attendance?
Or

Determine variance and standard deviation of the number of heads in three tosses of a coin.

SECTION – D
34) Use product [image: image129.png].




 to solve the system of equations:
[image: image130.png]x—y+2z=1; 2y—3z=1; 3x—2y+4z=2




Or

Using properties of determinants prove the following:

[image: image132.png]x x* 1+ px?®|
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35) Find the area of the smaller region bounded by the ellipse [image: image134.png]4x* +9y* =36



 and the straight line           [image: image136.png]2x+3y =





36) Find the foot of the perpendicular drawn from the point A(1,0,3) to the line joining the points B(4,7,1) C(3,5,3). Also find the length of the perpendicular drawn from point A on line BC and image of the point A in line BC
37) .Prove that the height of right circular cylinder of maximum volume, inscribed in a sphere of radius R  is[image: image138.png]&GI8



  Also find the maximum volume of the cylinder.

Or

Find the intervals in which [image: image140.png]sin3x —cos3x, O0<x<mw



  is strictly increasing or strictly decreasing.
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