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M.M  : 100

SUBJECT: MATHEMATICS








TIME: 3 h
GENERAL INSTRUCTION: 

(a) All questions are compulsory.

(b) This question paper consists of 29 questions divided into three section A, B, and C. Section A comprises of 10 question of one mark each, section B comprises of  12  questions of four marks each and section C comprises of 7 questions of six marks each.

(c) All questions in Section A are to be answered in one word, one sentence or as per the exact requirement of the question.

(d) There is no overall choice. However, internal choice has been provided in 04 questions of four marks each and 02 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

(e) Use of calculators is not permitted. You may ask for logarithmic tables, if required.

      SET -I

                                                        
 
      SECTION A

Q1:
Discuss equivalence of the  relation  given by  R = {(x,y): x[image: image2.png]=y, xy€ER}



. 

Q2:
For the principal values, evaluate   sin–1(–1) + cos–1[image: image4.png]


.

Q3:
Integrate  [image: image6.png][ logx dx




Q4:
Find the angle between the two vectors [image: image8.png]


 and  [image: image10.png]ol



with magnitude 2 and 1 respectively and [image: image12.png]


 [image: image14.png]ol



 = [image: image16.png]


.

Q5:
If A = [image: image18.png]5 7



,  Evaluate  [image: image20.png]134]




Q6:
A line passes through the points A (6, – 7, –1) and B (2, –3, 1).Find the direction cosines of the line so directed that the angle [image: image22.png]


is acute. 

Q7:
Evaluate [image: image24.png]


.

Q8:
Find a unit vector in the direction of   [image: image26.png]


 of magnitude 6.
-+---
Q10:
Find values of x and y if [image: image28.png]231=E 7




SECTION–B

Q11:
Prove that :     tan–1 [image: image30.png]%)



= sin–1[image: image32.png])



 + cos–1[image: image34.png]©



.

Q12:
If   x[image: image36.png]JI+y +y/i+x



 =0 , then show that  [image: image38.png]dy _ _ -1
dx (1+2)2





OR


Verify Rolle’s theorem for  f(x) =  [image: image40.png]sin* x + cos*x



   on [0,[image: image42.png]>



 ]. Hence find the point where tangent is parallel to x- axis.
Q13:
Let f : N [image: image44.png]


R be a function defined as f(x) = 4x2 + 12x + 15. Show that f  : N[image: image46.png]


 Range (f) is invertible. Also find f–1.

Q14:
Evaluate
: 
[image: image48.png]



Q15:
Find the equation of the plane through the points (3, 4, 2) and (7, 0, 6) and is perpendicular to the plane 2x – 5y = 15.

Q16:
Show that the points A, B, C with position vectors [image: image50.png]


  – [image: image52.png]


+ [image: image54.png]


 , [image: image56.png]


 – 3[image: image58.png]


 and [image: image60.png]


  – [image: image62.png]4j —



 [image: image64.png]


 respectively are the vertices of a right angled triangle. Also find the remaining angles.
Q17:
Evaluate :  [image: image66.png][T x dx

0 a2cos?x+ b2sin?x




Q18:
Without expanding show that [image: image68.png]a® +1  ab ac
be  B*+1  be
ac be 2 +1l

=1+a+b+c?





Q19:
Find the intervals in which f(x) = sin x + cos x, where 0 < x < 2π is increasing or decreasing.
OR


Find the equations of normal and tangent to the curve x=a [image: image70.png]sin®t,y =acos®t



  at t=[image: image72.png]


  
Q20:
Solve the following differential equation :       cos2 x [image: image74.png]


+ y = tanx
OR


Form the differential equation of  family of hyperbolas having  x- axis as transverse axis.

 

Q21.
A, B in order toss a coin. The first one to throw a head wins. What are their respective chances of winning? Assume that the game may continue indefinitely.






OR
              A man can hit the target 3 out of 4 times How many  minimum number of times should he fire so that his probability of hitting the target atleast once is more than 0.99?
Q22.
Show that the differential equation 2y ex/y dx + (y –2x  ex/y) dy = 0 is homogeneous and find its particular solution given that x = 0 when y =1






SECTION-C

Q23.
Show that the volume of the greatest cylinder that can be inscribed in a cone  of height h and semi-vertical angle    [image: image76.png]o &
o is —mh?tan® o





Q24.
A factory has two machines A and B .Past records shows that machine A produced 60% of the output and machine B produced 40% of the output. Further , 2%  of the items produced by machine A were defective and 1% produced by machine B were defective . All the items are put in one stockpile and then one item is chosen at random which is found to be defective . What is the probability that it was produced by machine A. 
Q25.
A variable plane which remains at a constant distance 3p from the origin, cuts the coordinate axes     
           at A , B and C . Show that the locus of the triangle ABC is [image: image78.png]


                                                           
                                                                                  OR

 Find the image of the point (1, 2, 3) in the  line [image: image80.png]-1l



 = (6[image: image82.png]


 + 7[image: image84.png]


 + [image: image86.png]


) +[image: image88.png]


( 3[image: image90.png]


 + 2[image: image92.png]


  –2[image: image94.png]


 

Q26.
Use limit sum method to  evaluate    [image: image96.png][ (2x~
4x+3



)dx.
Q27.
Sketch the graph of y=[image: image98.png]lx + 2]



 and evaluate the area under the curve  y = [image: image100.png]lx + 2]



 above x-axis and between x= -5 and x=1.






Q28.
An oil company has two depots A and B with capacities of 7000 L and 4000 L respectively. The company is to supply oil to three petrol pumps, D,E and F whose requirement are 4500L, 3000L and 3500L respectively. The distance (in km) between the depots and the petrol pumps are given in the following table:

	Distance in (km.)
	
	

	From/To
	A
	B

	D
	7
	3

	E
	6
	4

	F
	3
	2



Assuming that the transportation cost of 10 litres of oil is Re 1 per Km,  how should the delivery be scheduled in order that the transportation cost is minimum? What is the minimum cost?
Q29
Find A–1, if A = [image: image102.png]


,
 Use elementary transformations.        
OR



                                                                                               Solve the  following system of equations:
2x – y + 3z = 5 ,3x + 2y – z = 7 , 4x + 5y – 5z = 9
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  SET-II                                           
                             

SECTION-A

Q1.
If :R[image: image104.png]- R



  defined as [image: image106.png]&)

2x-7



 is  an invertible function , find [image: image108.png]


. 
Q2.
If  a * b denotes the bigger number between a and b and a.b = (a*b) +3 , find 3.2.

Q3.
If the vectors  2[image: image110.png]


 – [image: image112.png]


 + [image: image114.png]


, [image: image116.png]


 ​– [image: image118.png]


 + [image: image120.png]


 and 3[image: image122.png]


– [image: image124.png]


 + [image: image126.png]


 are coplanar, find the value of [image: image128.png]



Q4.
Find the principal value of  tan-1 (– 1) + cos-1 [image: image130.png]



Q5.
Find the angle between the vectors with direction ratios proportional to 4, –3, 5 and 3, 4, 5.

Q6.
Evaluate: [image: image132.png][7o (%4 x¥ 4 x%)dx





Q7.
For  A = [image: image134.png]P



 , find A(adjA).
Q8.
If  [image: image136.png]


 = [image: image138.png]


 –2 [image: image140.png]


 + [image: image142.png]


   and  [image: image144.png]


 = [image: image146.png]


 + [image: image148.png]


 + [image: image150.png]


, find a unit vector perpendicular   to [image: image152.png]d and b



.

Q9.
Write the co-factor of a13 of  [image: image154.png]2 3
3 6
2 -7 o





Q10.
Find the rate of change of surface area of a sphere when rate of change of its radius is 4cm/s. 
SECTION-B

Q11. 
A pair of dice is thrown once. What is the probability of getting the sum of numbers a perfect square if it is known that  one of the number is 3.
OR

Three cards are drawn from a well shuffled deck of 52 cards without replacement. Find the mean and variance of number of jacks. 

Q12.
Solve the given differential equation : [image: image156.png]


+ 2y  tan x = sin x. 

Q13.
Find the equation of normal to the curve y = x3 + 2x + 6 which is parallel to the line x + 14y + 4 =0.







OR

Find the approximate value of [image: image158.png]


  by using differentials.

Q14.
Solve : [image: image160.png]y {xcos? + ysin¥} dx —x {ysin () — x cos (¥ )}dy = 0



          

OR                                            






Form the differential equation of family of circles touching both the coordinate axes and having centre in the fourth quadrant.




Q15.
 Evaluate:
[image: image162.png][ xtanx
0 secx+ tanx




Q16:
 If y = [image: image164.png]sin”

5x+12;

B

1



, find [image: image166.png]dx




Q17:
Find the equation of the line passing through the point (–1, 3, –2) and perpendicular to the lines : [image: image168.png]is

N




 =  [image: image170.png]


. 
OR


Find the shortest distance between the following lines:  
[image: image172.png]


  and                           
[image: image174.png]x+1 _ y+1  z+1
7 —6 1




Q18:
Evaluate : [image: image176.png]



Q19:
Prove that : [image: image178.png]a+b+2¢ a b
c b+c+2a b
c a c+ a+ 2bl



 = 2(a + b + c)3
Q20:
Show that the relation R defined by (a, b) R (c, d) [image: image180.png]


a+d = b+c on the Set
N [image: image182.png]


N is an equivalence relation.
Q21:
Prove that  tan-1 [image: image184.png][\/xﬂ—\/;—x
Nee=Ted




 = [image: image186.png]


 [image: image188.png]


 [image: image190.png]


cos-1x.
Q22:
Let [image: image192.png]


 = [image: image194.png]


 – [image: image196.png]


 , [image: image198.png]


 = [image: image200.png]


 – [image: image202.png]


   + [image: image204.png]


   and [image: image206.png]


 = [image: image208.png]


 – [image: image210.png]


   Find a vector [image: image212.png]


  which is perpendicular to both [image: image214.png]


  and [image: image216.png]


 and [image: image218.png]


 [image: image220.png]


 = 1.
SECTION–C

Q23:
If a young man drives  his motorcycle at 25 km/hr he has to spend Rs.2 per km on petrol. If he rides at a faster speed of 40 km/hr  the petrol cost increases to Rs.5 per km. He has Rs.100 to spend on petrol & wishes to find what is the max. distance he can travel within an hour. Express as LPP & solve it. 

Q24:
 A man is known to speak truth 4 out of 7 times . He throws a pair of dice and reports the sum of numbers as 9. Find the probability that the sum of numbers was 9. 
Q25:
Find the equation of the plane passing through the line of intersection of the planes                      [image: image222.png]r(i+j+k)=1landr.(2i+3j—k)+4=0



 and parallel to y-axis.

Q26:
Evaluate  :   [image: image224.png]8. 8.

sin®x—cos®x
[ dx

1-2sin?xcos?x



            OR                  [image: image226.png]Jsin? xsin (x+a)




[image: image229.png]Q27:
Find the area of the region enclosed between         x2+y2 = 4  and  (x-2)2 + y2 = 4.



    2    -1     1

       3     1     -1   
Q28:   If      A=  -1     2    -1       and  B=    1     3      1
   ,  find AB. 
             1    -1     2

     -1      1      3







     

         Use AB to solve the following  system of equations:   2x - y + z = -1 ,  - x + 2y - z = 4 ,   x - y + 2z = -3.[image: image228.png]






Q29:
If the length of three sides of a trapezium other than base are equal to 10cm, then find the area of the trapezium when it is maximum. 
OR


Show that the triangle of maximum area that can be inscribed in a given circle is an equilateral triangle. 
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