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Sample Paper – 2010

Class – X

Subject - Mathematics

          
max. Marks: 100

General Instructions:
1. 
All questions are compulsory.

2. 
The question paper consist of 29 questions divided into three sections A, B, and C. Section A comprises of 10 questions of 1 mark each, Section B comprises of 12 questions of 4 marks each and  Section C comprises of 7 questions of 6 marks each.

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

4.
There is no overall choice. However, internal choice has been provided in 4 questions of 4 marks each and 2 questions of 6 marks each. You have to attempt only one of the alternatives in all such questions.

5.
Use of calculator is not permitted. You may ask for logarithmic tables, if required. 
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SECTION – A
1.
Let f: R – 
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 be a function defined as f(x) = 
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, find f–1.

2.
Prove that: 
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3.
Find the all number of all possible matrices of order 3 3 with each entry 0 or 1.
or

If A = 
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 and B = 
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, find the matrix C such that A + B + C is a zero matrix.

4.
If B is a skew symmetric matrix, write whether the matrix (ABA’) is symmetric or skew symmetric.

5.
Evaluate :   
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6.
Evaluate :
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Evaluate :
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7.
Evaluate :
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8.
If 
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(1, 5, 4) and 
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(4, 1, –2) are the position vectors of two given points, find the direction ratios of f 
[image: image13.wmf]PQ

.
9.
If 
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10.
A line makes an angle 60 with each of x–axis and y–axis. Find the acute angle which this line makes with the z–axis.


SECTION – B
11.
Let N be the set of all natural numbers and R be the relation on N N defined 

by (a, b) R (c, d) iff ad (b + c) = bc (a + d). Examine whether R is an equivalence relation on N N  ?
or

Show that f  : N   N defined by
f(x) = 
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is bijective.

12.
Prove that:
2 tan–1
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13.
Using properties of determinants, show that:
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 = (a + b + c) 3
14.
Find the value of k so that the function f is continuous at x = 
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f(x) = 
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15.
Find 
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, when y = sin–1 
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or

If y = 
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16.
Prove that the line 
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 is a tangent to the curve y = be–x/a at the point, where the curve cuts y–axis.

17.
Evaluate :
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Prove that :
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18.
If 
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are mutually perpendicular vectors of equal magnitude, show that 
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19.
Find the image of the point (1, 6, 3) in the line 
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20.
Bag A contains 6 red and 5 blue balls and another bag B contains 5 red and 8 blue balls. A ball is drawn from the A and without seeing its colour it is put into the bag B. Then, a ball is drawn from bag B at random. Find the probability than the ball drawn is blue in colour.

or


A candidate has to reach the examination centre in time. Probability of him going by bus or scooter or by other means of transport are 
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 respectively. The probability that he will be late is 
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 respectively, if he travels by bus or scooter. But he reaches in time if he uses any other mode of transport. He reached late at the centre. Find the probability that he traveled by bus.
21.
Solve the following differential equation:
(1 + ex/y) dx + ex/y 
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or

Solve the following differential equation:


(y2 – x2) dy = 3xy dx
22.
Solve the differential equation 
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SECTION – C
23.
A letter is known to have come from either TATANAGAR or CALCUTTA. On the envelope just two consecutive letters TA are visible. What is the probability that the letter has come from


(i)
TATANAGAR
(ii)
CALCUTTA

or


Let X denote the number of colleges where you will apply after your results and P(X = x) denotes your probability of getting admission in x number of colleges. It is given that



P(X = x) = 
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, k is +ve constant

(a) Find the value of k
(b) What is the probability that you will get admission in exactly two colleges ?

(c) Find the mean and variance of the probability distribution.

24.
Find the equation of the plane passing through the intersection of the planes, 

2x + 3y – z + 1 = 0 ; x + y – 2z + 3 = 0 and perpendicular the plane 3x – y – 2z = 4. Also find the inclination of this plane with the xy plane.

25.
Find the area of the smaller region bounded by the ellipse 
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Using integration, find the area of the region given below :



{(x, y) : 0 
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26.
Given that A = 
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 and B = 
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. Find AB.
 Use this to solve the following system of equations :

x – y
=  3,


               
          2x + 3y + 4z
=  17,


            
                   y + 2z
=  7.
27.
Evaluate:
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28.
A farmer has a supply of chemical fertilizer of type A which contains 10% nitrogen and 6% phosphoric acid and of type B contains 5% of nitrogen and 10% phosphoric acid. After soil testing it is found that at least 7 kg of nitrogen and same quantity of phosphoric acid is required for a good crop. The fertilizer of type A cost Rs 5/kg and the type B cost Rs 8 per kg. Using linear programming, find how many kgs of each type of the fertilizer should be bought to meet the requirement and the cost be minimum. Solve the problem graphically.

29.
A window is in the form of a rectangle above which there is a semi-circle. If the perimeter of the window is p cm, show that the window will allow the maximum possible light only when the radius of semi-circle is 
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