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General Instructions:

1. All questions are compulsory.

2. The questions paper consists of 29 questions divided into three sections A, B and C. Section A consists of 10 questions of one mark, section B consists of 12 questions of four marks each and section C consists of  seven questions of six marks each.

3. All questions in section A are to be answered in word, one sentence or as per the exact requirement of the question.

4. There is no overall choice. However, internal choice has to be provided in four questions of four marks each and two questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

SECTION A

1. If  f(x) =  x + 7 and g(x) = x – 7, x ϵ R, find  (fog)(7).

2. Find the principal value of [image: image2.png]


.
3. If A= [image: image4.png]


 B = [image: image6.png][2 -3 4]



, find AB.

4. If A = [image: image8.png][

SinB CosB’
—CosB  SinB.

]



 then verify that A|A = I

5. If  M = [image: image10.png]


 is a singular matrix, find x

6. Evaluate [image: image12.png]1 dx
0 1+x



.
7. Evaluate : [image: image14.png][




8. Write the value of      [image: image16.png](xk)+j.(kx 1)+ k.Gx 1)



.
9. Find a unit vector in the direction of  [image: image18.png]d=3i— 2j+ 6k




10. Find the projection of the vector [image: image20.png]d=2i+ 3j+ 2k



 on the vector
     [image: image22.png]



Section -B

11. Show that the relation R defined by, 

  R = {(a, b) : a – b is divisible by 3 ;  a, b ϵ N} is an equivalence relation.

12. Prove that [image: image24.png]j=13 o crp-12
Sin™*=+ Sin~'—
N =

Sin

-177




13. Using properties of determinant prove that [image: image26.png]b+c a a
b c+a b |=4abc
c c  a+bl




14. For what value of k, is the following function continuous at x = 2?

     [image: image28.png]2e+1 2 ox<2
fFx)=1 k px=2
3x—1 :x>2





15. If xy  + yx = loga, find dy/dx.
Or

       If y = logtan[image: image30.png]


Show that [image: image32.png]d;
Z — secx =0
=




16. Verify Lagrange`s mean value theorem for the function f(x) = [image: image34.png]


 in     

    the interval [2, 4]

      Or

    Verify Rolle`s theorem for the function f(x) = x2 – x – 12 in [-3, 4].
17. Evaluate : [image: image36.png]f

sin (x-a)




       Or

    Evaluate :  [image: image38.png]



18. Form the differential equation corresponding to y2 = a(b – x2), where a  

    and b are arbitrary constants

 



or

     Form a differential equation of family of all circles having centers on 

     x-axis  and radius 2 units.

19. Solve the following differential equation (x3 + y3)dy – x2ydx = 0.
20. If [image: image40.png]d+ b+ ¢ = 0,show that ax]




21. Find the foot of the perpendicular from (0, 2, 7) on the line 

    [image: image42.png]



22. An Insurance company insured 3000 scooters, 4000 cars and 5000 trucks. The probabilities of an accident involving a scooter , a car and a truck are 0.02, 0.03 and 0.04 respectively. One of the insured vehicles meets with an accident. Find the probability that it is a scooter.
Section – C
23. Using matrices, solve the following system of equations

    2x -3y +z = -1;   x – 2y +3z = 6 ; -3y + 2z = 0
24. A window is in the form of a rectangle above which there is a semicircle. If the perimeter of the window is p cm, show that the window will allow the maximum possible light only when the radius of the semicircle is [image: image44.png]e




   



Or
Show that a closed right circular cylinder of given total surface area S and maximum volume V is such that its height h is equal to  the diameter d of the base

25. Draw a rough sketch of the region {(x, y) : y2 ≤ 3x, 3x2+3y2≤16} and find the area enclosed by the region using method of integration 

Or

Find the area of the region bounded by the ellipse [image: image46.png]


and the line x/a + y/b =1

26. Evaluate : [image: image48.png]



27. Find the image of the point (1, 6, 3) in the line [image: image50.png]



28. A dietician wishes to mix two types of food in such a way that the vitamin contents of the mixture contain at least 8 units of vitamin A and 10 units of vitamin C. Food I contain 2 units/kg of vitamin A and 1 unit /kg of vitamin C while food II contain 1 unit/kg of vitamin A and 2 units/kg of vitamin C. It costs Rs. 50 per kg to produce food I and Rs. 70 per kg to produce food II Find the minimum cost of such a mixture. Formulate the  above LPP mathematically and then solve it.
29. Find the probability distribution of the number of white balls drawn in a random draw of three balls without replacement from a bag containing the 4 white and 6 red balls. Also find the mean and variance of the distribution.
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