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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 03 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:
If f, g : R [image: image2.png]


R are defined respectively by f(x) = x2 + 3x – 1, g(x) = 2x + 3, find fog. 

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


.

Q3:
Solve [image: image6.png]Sy oy



 = x5 + x2 –[image: image8.png]N




Q4:
Find the angle between the two vectors [image: image10.png]


 and  [image: image12.png]


with magnitude 2 and 1 respectively and [image: image14.png]


 [image: image16.png]


 = [image: image18.png]


.

Q5:
If A = [image: image20.png]


, B = [image: image22.png]4



, find a 2 x 2 matrix C such that A +3B –2C= 0

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: image24.png]


is acute. 

Q7:
Evaluate [image: image26.png]T, [3 + scosx
flog 3 + ssinx dx



.

Q8:
Find the integrating factor of [image: image28.png]&



  + y = e–x.

Q9:
Find projection of [image: image30.png]


 –[image: image32.png]


 – [image: image34.png]


) on  [image: image36.png]')



 – [image: image38.png]


)

Q10:
Find values of x and y if [image: image40.png]E =8 3




SECTION–B

Q11:
Solve for x : sin–1 [image: image42.png]


– cos–1 [image: image44.png]


= 2 tan–1x.

Q12:
If [image: image46.png]=%+ 1= 32 —a@iy),



prove that [image: image48.png]=S





OR


Verify Lagrange’s mean value theorem for the function f(x) = log x on [1,2]

Q13:
Let f : N [image: image50.png]


R be a function defined as f(x) = 4x2 + 12x + 15. Show that f  : N[image: image52.png]


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

Q14:
Evaluate
: 
[image: image54.png]2X
[ sdx




Q15:
Find the equation of the line passing through the point (–1, 3, –2) and perpendicular to the lines : [image: image56.png]= e

ol

wl by

and

x+z2




 =  [image: image58.png]


.

Q16:
Sand is pouring from a pipe at the rate of 12 cc/sec. The falling sand forms a cone on the ground in such a way that the height of the cone is always one sixth the radius of the base. How fast is the height of the cone increasing when the height is 4 cm? 

Q17:
Evaluate : [image: image60.png][|sinmxida




Q18:
Without expanding show that 

Q19:
Find a vector perpendicular to the plane ABC, where A, B, C are the points    (3, –1, 2), (1, –1, –3), (4, –3, 1) respectively. 

Q20:
Evaluate : [image: image62.png]f (1 - x*)sinz2xdx







Or 

Evaluate
: 
[image: image64.png]4 + s5inx




Q21.
A, B, C 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


In a hostel 60% of the students read Hindi newspaper. 40% read


English and 20% read both Hindi and English newspapers. A student is selected at random. Find the probability that

(i) she reads neither English nor Hindi newspaper.

(ii) If she reads Hindi newspaper, the probability that she reads English newspaper.

(iii) If she reads English paper, the probability that she reads Hindi newspaper.

Q22.
Differentiate tan-1 [image: image66.png]


 sec-1x.






SECTION-C

Q23.
A wire of length 36m is to be cut into two pieces. One of the pieces is to be made into a square and the other into a circle. What should be the length of the two pieces, so that the combined area of the circle and square is minimum?

Q24.
Solve the following initial value problem: ( x + 1)[image: image68.png]Sy oy



  = 2.e–y – 1, y(0) =0

Q25.
Find the image of the point (1, 2, 3) in the 

line [image: image70.png]


 = (6[image: image72.png]


 + 7[image: image74.png]


 + [image: image76.png]


) +[image: image78.png]


( 3[image: image80.png]


 + 2[image: image82.png]


  –2[image: image84.png]


 

Q26.
From a lot of 10 items containing, 3 defectives, a sample of 4 items is drawn at random. Let the random variable X denote the no. of defective items in the sample. If the sample is drawn without replacement, find.


(i)
Probability distribution of X.   (ii)   P (x[image: image86.png]


 1)     

(iii)    P( X < 1)   (iv)  P ( 0 < X < 2 )

Q27.
Find the area of the region bounded by the curve y2 = 2y – x and the y axis.






Or


Find the area bounded by the curve x2 = 4y and straight line x = 4y –2

Q28.
A toy manufacturer produces two types of dolls, A and B. Each doll of type B takes twice as long as to produce doll of type A. The company has time to make a maximum of 2000 dolls of type A per day, the plastic available is sufficient to produce 1500 dolls per day. Type B requires a fancy dress of which only 600 per day are available. If the company makes a profit of Rs 3 and Rs 5 per doll on A and B respectively, how many dolls  of each type should be produced per day to maximise the profit?

Q29
Find A–1, if A = [image: image88.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.
Evaluate : A3 , if  A = [image: image90.png]3 5
7 4

b




Q2.
If  a * b denotes the bigger number between a and b and a.b = (a*b) +3 , find 4.7.

Q3.
If the vectors  2[image: image92.png]


 – [image: image94.png]


 + [image: image96.png]


, [image: image98.png]


 ​–– [image: image100.png]


 + [image: image102.png]2k



 and 3[image: image104.png]


– [image: image106.png]


 + [image: image108.png]


 are coplanar, find the value of [image: image110.png]



Q4.
Evaluate : tan-1 (– 1) + cos-1 [image: image112.png]



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

Q6.
Solve : [image: image114.png]Sy oy



 =  ex+y

Q7.
Find A–1, if A = [image: image116.png]



Q8.
If  [image: image118.png]


 = [image: image120.png]


 –2 [image: image122.png]


 + [image: image124.png]3k



   and  [image: image126.png]


 = [image: image128.png]


 + [image: image130.png]


 + [image: image132.png]


, find a unit vector perpendicular           to [image: image134.png]


.

Q9.
Write the co-factor of a32 of [image: image136.png]3 6





Q10.
Find the degree and order of differential equation [image: image138.png]


   = [image: image140.png]



SECTION-B

[image: image232.png]Q11.
Cards are numbered 1 to 25. Two cards are drawn one after the other. Find the probability than the number on one card is a multiple of 7 and the other is a multiple of 11.

Q12.
Let f : W[image: image142.png]


 W  be defined as : f(n)  =     [image: image144.png]n-1. ifnisodd
n+1 ifniseven




Q13.
A ladder 16cm is leaning against a wall. The bottom of the ladder is pulled along the ground, away from the wall, at the rate of 2cm/sec. How fast is its height on the wall decreasing when the foot of the ladder is 4cm away from the wall?





Or


Find the approximate value of [image: image146.png]


  by using differentials.

Q14.Simplify : cos-1     [image: image148.png]


cosx + [image: image150.png]


 sinx

Q15.
Evaluate : [image: image152.png]f” dx
1 3 vian




Or


Evaluate :
[image: image154.png][y




Q16:
If y = cos (log x) + 3 sin (log x), show that x2y2 + xy1 + y =0

Q17:
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.

Q18:
Evaluate : [image: image156.png]



Q19:
Prove that :
[image: image158.png]l+a 1 1
1 1+b 1
1 1 1+



 = abc [image: image160.png]



Or


Without expanding the determinant, show that (a + b +c ) is a factor of the following determinant: 

[image: image161.png]



Q20:
If x = ecos 2t, y = esin2t, show that [image: image163.png]



Q21:
Evaluate : [image: image165.png]exdx
exX T+ 6eX + 5




Q22:
Let [image: image167.png]


 = [image: image169.png]


 – [image: image171.png]


 , [image: image173.png]


 = [image: image175.png]


 – [image: image177.png]


   + [image: image179.png]3k



   and [image: image181.png]


 = [image: image183.png]


 – [image: image185.png]


   Find a vector [image: image187.png]


  which is perpendicular to both [image: image189.png]


  and [image: image191.png]


 and [image: image193.png]


 [image: image195.png]


 = 1.

Or


Prove by vector method that the parallelogram on the same base and between the same parallels are equal in the area. 

SECTION–C

Q23:
A housewife wishes to mix together two kinds of food, x and Y in such a way that the mixture contains at least 10 uits of vitamin A, 12 units of vitamin B and 8 units of vitamin C. The vitamin contents of 1 kg of food is given below.

	
	Vitamin B
	Vitamin A
	Vitamin C

	Food X
	2 units
	1 unit
	3 units

	Food Y
	2 units
	2 units
	1 unit

	
	
	
	

	
	
	
	

	
	
	
	


One kg of food X costs Rs. 6 and one kg of food Y costs Rs. 10. Find the least cost of mixture which will produce the diet. 

Q24:
A doctor is to visit a patient. From the past experience, it is known that the probabilities that he will come by train, bus and scooter or by other  means of transport are respectively [image: image197.png]=~



, [image: image199.png]


  and [image: image201.png]


. The probabilities that he will late are [image: image203.png]


, [image: image205.png]


and[image: image207.png]


 , if he comes by train, bus and scooter respectively, but if he comes by other means, he will not be late. He is late when he arrives. What is the probability that he comes by train? 

Q25
Find the shortest distance between the lines and [image: image209.png](ai~



 –[image: image211.png]


) + [image: image213.png]


 [image: image215.png]+25- 3k



) and [image: image217.png]a



 –[image: image219.png]


 + [image: image221.png]


) + [image: image223.png]


 + [image: image225.png]3]



 – [image: image227.png]


)

Q26:
Solve : (x + y) dy + (x – y) dx = 0, given that y =1 when x =1.

Q27:
Find the area of the region bounded by y = x2 + 2, y = x, x = 0, and x = 3.

Q28:
Solve  by using matrix method: 


[image: image229.png]



Q29:
Show that the rectangle of maximum perimeter which can be inscribed in a circle of radius a is a square of side [image: image231.png]


a.

OR


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