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  M.M: 100
General Instructions:

(i)
All questions are compulsory.

(ii) 
The question paper consists of 26 questions divided into three sections – A, B 
& C Section A contains 06 questions of 1 mark each. Section B contains 13 
questions of 4 marks each. Section C contains 7 questions of 6 marks each.

(iii) 
Use of calculators is not permitted.
SECTION – A

1
Evaluate 
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2
State the reason for the following Binary Operation *, defined on the set Z of integers, to be not commutative. a*b = ab3.  
3
Find the vector in the direction of the vector 
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 that has magnitude 9 units.
4
For what value of k is the following function continuous at x = 2?
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5
Using derivative, find the approximate percentage increase in the area of a circle if its radius is increased by 2%.
6
Find the distance between the parallel planes 
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SECTION – B

7
Prove the following: 
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OR

If 
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 then find the value of x.
8
If 
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OR



If 
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9
Using the properties of determinants, prove the following:
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OR


Prove that 
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10
Out of a group of 8 highly qualified doctors in a hospital, 6 are very kind and cooperative with their patients and so are very popular, while the other two remain reserved. For a health camp, three doctors are selected at random. Find the probability distribution of the number of very popular doctors. What values are expected from the doctors? 
11
Find the Cartesian equation of the line passing through the point 

(-1, 3, -2) and perpendicular to the lines 
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12
Consider f: R+  [-5,∞) given by f(x) = 9x2 + 6x – 5. Show that f is invertible with 
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. Then show that f is invertible. Also, find the inverse of f.
13
Evaluate: 
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14
Solve the differential equation: 
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15
Evaluate: 
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16
Solve the differential equation:
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17
Let
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 then determine the value of k, so that f(x) is continuous at x = 2.
OR


If 
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18
There are 3 families A, B and C. The number of men, women and children in these families are as under:
	

	Men
	Women
	Children

	Family A
	2
	3
	1

	Family B
	2
	1
	3

	Family C
	4
	2
	6



Daily expenses of men, women and children are Rs 200, Rs 150 and Rs 200 respectively. Only men and women earn and children do not. Using matrix multiplication, calculate the daily expenses of each family. What impact does more children in the family create on the society?
19
If 
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, then find the matrix X.
SECTION – C
20
Two godowns, A and B, have grain storage capacity of 100 quintals and 50 quintals respectively. They supply to 3 ration shops D, E and F whose requirements are 60, 50 and 40 quintals respectively. The cost of transportation per quintal from the godowns to the shops are given in the following table:
	

	Transportation cost per quintal (in Rs)

	To                            From             
	A
	B

	D
	6.00
	4.00

	E
	3.00
	2.00

	F
	2.50
	3.00



How should the supplies be transported in order that the transportation cost is minimum?
21
Using integration find the area of the region:

{(x, y): x2 + y2 ≤ 16 and x2 ≤ 6y}. 
22
If 
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(ii) 
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23
Show that the right circular cone of least curved surface and given volume has an altitude equal to √2 time the radius of the base. 
OR 

Find the area of the greatest rectangle that can be inscribed in an ellipse 
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24
A laboratory blood test is 99% effective in detecting a certain disease when its infection is present. However, the test also yields a false positive result for 0.5% of the healthy person tested. If 0.1% of the population actually has the disease, what is the probability that a person has the disease given that his test result is positive?s
25
Find the equation of the plane through the intersection of the planes 
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which are at a unit distance from the origin.        
26
Find the intervals in which the function ‘f ’ given by f(x) = sinx + cosx,

 
0 ≤ x ≤ 2π is strictly increasing or strictly decreasing.
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