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Subject - Mathematics
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Code. No.- 041/01

Time: 3 hrs                                                                        

   Maximum Marks: 80


General Instructions:

1. All questions are compulsory.
2. The question  paper consists of 30 questions divided  into four    sections –  A, B, C  and  D. Section  A  contains  10  questions of  1  mark  each, Section  B  is of  5   questions of  2 marks  each, Section  C  is of 10 questions of 3 marks each  and  section  D is  of  5 questions of 6 marks each. 
3.  There is no overall choice. However, an internal choice  has been provided in  one  question of two marks each, three questions  of three marks each  and two questions of six marks each.
4. In  question   on  construction,  the  drawing  should be  neat and  exactly as per the given measurements
5. Use of calculator is not permitted.  
                         SECTION –A
                               [1 mark each]



1.    Is
[image: image1.wmf]1
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 a non-terminating decimal, why?

2.   Sketch a rough graph for a quadratic polynomial ax2+bx+c, which has no  

     zeroes.

3.   What is the solution of the system of equation a1x+b1y+c1 = 0 and a2x+ b2y+c2 = 0, if the graph of the equation intersect each other at point P (a , b).

4.  If one root of the quadratic equation 3x2+px – 4 =0 is 4, find the value of p.
5.  Is the sequence –1, –1, –1 …in an A.P, why?

6.
State the alternative from / statement of Pythagoras theorem, which was stated by Indian mathematician Baudhayan. 

7. If the centroid of triangle ABC with A(3x+5, –y–2),B(2x–1,4y+3), C(2–x,6y+5)   

     coincides with origin. Determine the coordinates of centroid.
8. If shadow of a pillar is 
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 times of its height, find the altitude of sun.
9. If tanA= cotB, where A and B are acute angles and (A – B)  is 300. Calculate the value of A and B.

10. What is the relationship between sum of zeros of a cubic polynomial ax3+bx2+cx+d        (where a ( 0) and its coefficients?

                                 SECTION – B                     [2 marks each]
11. State the fundamental theorem of arithmetic and factorize the 9240 by using it.
                                                                     Or


  State Euclid’s division algorithm, find the HCF of 18864 and 6075.

12.
Evaluate: 
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 EMBED Equation.3  [image: image4.wmf]

 EMBED Equation.3  [image: image5.wmf]
13.
In triangle ABC, if AD ┴ BC, prove that AB2+ CD2 = BD2+AC2

Q14.
Solve for x and y:
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Or

For which value(s) of ‘a’ and ‘b’, the following pair of linear equations have infinite number of solutions 2x + 3y = 7; (a – b)x + (a+b)y = 3a + b – 2.

15.
 If α, β and γ are roots of the equation x3–3 x2 – x + 3 = 0, then find (i) α + β 
            + γ (ii) αβγ


                                      SECTION – C


[3marks each]

16.
If SinΦ + CosΦ = [image: image10.png]


 CosΦ, then show that CosΦ – SinΦ =[image: image12.png]


 SinΦ.

17.
Prove analytically that area of the triangle formed by joining mid points of the sides of the triangle is one-fourth of the area of the given triangle, where vertices of the triangle are (0, -1), (2, 1) and (0, 3).

Or


Analytically prove that mid point of hypotenuse is equidistance from all the three vertices of a right triangle.

18.
ABC and DBC are two triangles on the same BC such that A and D are on the opposite side of the BC. If AD intersects BC at O. show that [image: image14.png]arl2ABC) _ 49

ar (ADBC) _ DO




Or

In an obtuse triangle, obtuse angled at B, if AD is perpendicular to CB produced, 

prove that  AC2 = AB2+BC2+2BC.BD.

19.
Sum of first ‘n’ terms of an AP is given by  n2 + 8n. Find the nth term of the AP. Also find its 100th term.

Or


The angles of a triangle are in an AP. The least angle being half the    

           greatest. Find the angles.

20.
Determine value(s) of ‘p’ for which the quadratic equation 4x2 -3px + 9 = 0 has real roots.

21.
Solve the system of equations:
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  ; bx –ay + 2ab = 0

22.
Find all zeros of the polynomial x4 + x3 - 9x2 – 3x + 18, if it is given that two of its zero as are –[image: image18.png]


 and [image: image20.png]


.

23.
Show that one and only one out of n, n+2 or n+4 is divisible by 3. Where ‘n’ is any positive integer. 

24.
Prove that 5 – [image: image22.png]


is an irrational number.

25.
In what ratio does the x-axis divide the line segment joining the points (2,-3)  

          and (5, 6)

                                                              SECTION – D


[6marks each]

26.
a) if x = r sinAcosC , y = r sinAsin C and z = r cosA. Then prove that r2 =   

               x2+y2+z2.

b) In the given figure ABCD is a rectangle in which segments AP and AQ are drawn as shown. If AB = 60m, BC = 30m, (AQD = 300 and (PAB = 600.Find the length of (AP + AQ).
Or

If the angle of elevation of a could from a point ‘h’ meters above a lake is ‘(’  and the angle of depression of its reflection in the lake is ‘β’, prove that the height of the cloud is 
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27. 
a) The two opposite vertices of a square are (–1, 2) and (3, 2), find the co-ordinates of the other two vertices.

b) Find the value(s) of y for which the distance between the points P(2,-3) and Q (10,y) is 10 units.

28.
In a potato race, a bucket is placed at the starting point, which is 5m from the first potato and other potatoes are placed 3m apart in a straight line. There are ten potatoes in a line. A competitor starts from the bucket, picks up the nearest potato, runs back to pick up the next potato, runs to the buckets to drop it in and she continues in the same way until all the potatoes are in the bucket. What is the total distance the competitor has to run?

29. 
A motorboat takes 6 hours to cover 100km down stream and 30km upstream. If the motorboat goes 75km down stream and returns back to its starting point in 8hours, find the speed of the motorboat in still water and the rate of the stream.

30. 
Prove that the ratio of the areas of two similar triangles is equal to the ratio of the square of any corresponding sides. Using this theorem prove that ∆ ABC [image: image25.png]


 ∆ DEF. If ∆ ABC [image: image27.png]


∆ DEF and area [image: image29.png](AABC)



 = area[image: image31.png](ADEF)



.

Or


Sate and prove converse of Pythagoras theorem. In the following figure, AB||CD|| EF, if AB = 6cm, CD = x cm, EF = 12cm, BD = 4cm and DE = y cm. Find x and y.


***

“A great teacher never strives to explain his vision. He simply invites you to stand beside         him and see for yourself.”
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