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MATHEMATICS
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Time: 3 hrs                                                                        Marks: 80

General Instructions:

       ( i  ) All questions are compulsory.

      ( ii )  The question paper consists of 25 questions divided  into three sections –A,B and

               C. Section A contains 7 questions of 2 marks  each. Section B is of 12 questions

              of 3 marks  each  and  section  C is  of  6 questions of 5 marks each.             . 

    ( iii )  There is no overall  choice. However, an internal choice  has been provided in two

             questions of two marks each, two questions  of three marks each  and  two quest- 

            ions of five marks each.

    ( iv )  In question  on construction,  the  drawing  should be  neat and  exactly as per the 

             given measurements.

   ( v )  Use of calculator is not permitted.  


SECTION A

( Qns 1 – 7 carry 2 marks each )

1. Solve for x and y:
         5                  2                 1  

x + 1            y – 1              2

        10                 2                 5  

x + 1             y – 1             2

                                                               OR
       ax     +   2 by    =  3ab

3ax    +     by     =  4ab

2.   If  ( x2 – x – 2 )  is  the  H.C.F  of  the  expression  ( x – 2 ) ( 2x2 + ax + 1 )  and ( x + 1 )

     ( 3x2 + bx + 2 ), find the values of a and b .
3.  Solve for x :             a                   b               a  +  b

                                   ax - 1            bx - 1                                          
4.  The 2nd , 31st  and last term of an A.P are 7 ¾,  ½  and  – 6 ½  respectively. Find the first term and the number of terms. 
5.   A pressure cooker is sold for Rs 550 cash or for Rs 250 cash down payment followed by

  Rs 260  after three months. Find the rate of interest charged under this scheme.

6. On  the  side  AB  of  a  triangle ABC, the points D and E are taken such that AD = BE.

DF is drawn  parallel to BC  meeting AC  at  F and EG is drawn parallel to AC meeting

BC at G. Prove that FG // AB.                         A

                                                              D                   F    
                                                          E
                                                                                           
                                                  B              G                       C    

                                                                       OR
     In Δ ABC, PQ is  a line segment  intersecting AB at  P and AC at  Q such that  PQ // BC 

     and PQ divides Δ ABC into two parts equal in area. Find  BP
                                                                                                 AB 
7.  Two black  kings  and  two black  jacks are  removed  from a  pack of 52 cards. Find the 
     probability of getting  ( i )  A black card ,   ( ii ) A jack, queen or a king. 
SECTION B

( Qns 8 – 19 carry 3 marks each )

8.   Solve graphically for x and y:

      2x + 3y   = 12

       x  -   y    =   1

      Shade the region between the two lines and the x-axis.
9.   Express the following as a rational expression in lowest form:

      2 x2 – 3x – 2     X      x2 +  x  – 12 .    ÷      2x2 – 5x – 3 
       x2 + 7x + 12             x2 + 3x – 10              x2 + 8x + 15

10.  An aeroplane  takes one hour less for a  journey of 1200 km if its speed is increased by 

      100 km/hour  from its usual speed. Find its usual speed.
11.  Find the sum of all 3-digit  numbers  which  leave the  remainder 1 when  divided by 4.

                                                                  OR
       If m times the  mth  term of  an A.P  is equal  to n times its nth term, then  show  that  its 

      ( m + n )th term is zero.
12.  A sum of Rs 10815 is to  be paid back  in 3 equal half-yearly instalments. If the  rate of  

       interest   is  compounded   half-yearly   at  the  rate  of   13 ⅓ %  per annum,  find  each 

       instalment.
13.  The bisectors  of  the opposite angles A and C of a cyclic quadrilateral ABCD intersect 

       the circle at the points E and F  respectively.  Prove  that  EF is a diameter of the circle.


F


                              A                                    D 
                               B                                   C
                                                  E

14.  Construct  a  Δ ABC  in  which  BC = 6cm,  LA = 600 and  median through A is 4.5cm.

15.  The radius of a solid iron sphere is 8cm. Eight   rings  of iron  plates of  external radius 

       20/3cm and thickness 3cm are  made by melting this sphere. Find  the internal diameter 

       of each ring.
16.  Prove the following identity:
           tan θ                cot θ            1 +  tan θ  + cot θ
       1 – cot θ          1 – tan θ 

                                                             OR
      Without using trigonometric tables, evaluate:

       Cot 50 cot100 cot 150 cot 600 cot 750 cot 800 cot 850
                        ( cos2 200 + cos2 700 )  +  2 

17. The following table represents the budget of a family:

	Item
	Food
	Clothing
	Education
	Other expenses

	Expenditure (in Rs )
	2000
	2000
	1000
	1000


      Represent the data by a pie diagram.
18.  The line  segment  joining  A ( 6, 3 ) to B ( - 1, - 4 ) is doubled in length by having half 

       its length added to each end. Find the coordinates of the new ends.

19.  The  radius  of  a circle  whose  centre  is at ( 3, 5 ) is 5.
 The coordinates of the mid-point   of  a chord is ( 7, 5 ).
 Find the length of the chord. 

                                                                                                                       C ( 3, 5 )
                                                                                                               5           

                                                                                                         A           M          B   
                                                                                                                   ( 7, 5 ) 
SECTION C

( Qns 20 – 25 carry 5 marks each )

20. Prove that in a right triangle, the square of the hypotenuse is equal to the sum of the 

       squares of the other two sides. 

       Using the above do the following:

       A ladder 13m long, placed against a wall reached a window 12m above the ground. 

       Due to some fault, the foot of the ladder slipped 7m. How high above the ground is

       the other end of the ladder now?
21. If a line touches a circle and from the point of contact  a  chord is drawn, prove that
       the angles which this chord makes with the given lines are equal respectively to the 

       the angles formed in the corresponding alternate segments.
       Using the above prove the following:

       In fig  PT  is  a  tangent  and  PAB  is a secant of the circle. If the bisector of LATB 

       intersects AB at M, Prove that PT = PM. 

                                                                                 

                                                                      T

                                          B                                               P

                                                                                    M                   A   

22. The  lower  portion  of  a haystack  is an inverted  cone  frustum and upper  part is a 

      cone.  Find  the  total volume  of  the  haystack  where AB = 3m, CD= 2m PA = 7m 

      and PC = 10.5m

                                                                           P

                                                                             

                                                                                                       10.5m

                                                                       A                 B    

                                                                       C            D                                     

                                                                     OR
 The height of  a cone is  40cm. A small cone is cut off at the top by a plane parallel 
             to the base. If the volume of the small cone be1/64 of the volume of the given cone,

 at what height above the base is the section made?

23.  A man  on  the top  of a  vertical  tower  observes  a  car  moving  at uniform speed 

directly  towards it. If it takes 6 minutes for the angle of depression to change from 

       300 to 600, how soon, after this will the car reach the tower.
                                                                     OR
       From the top of a light house, the angles of depression of two ships on the opposite 

       sides of  it are observed  to be α  and  β . If the height of the light house be h metres  

       and  the line joining the ships  passes through the foot of  the light house, show that 

       the distance between the ships is  h ( tan α + tan β )   metres.

                                                                  tan α tan β   
24. Calculate the mean of  the following frequency distribution:
	Class Interval
	0 - 80
	80 - 160
	160 - 240
	240 - 320
	320 - 400

	Frequency
	22
	35
	44
	25
	24


    25.  The  total   annual   salaried   income  of   Ram Gopal   is   Rs 12,00,000.  He contri-

            butes  Rs 1,00,000  to  his  P.F account  during  the  year. Rs 20,000  per  month are 
            deducted each  month  from  his  salary  for 11 months. Find  the tax  deducted from 
            his salary in the last month of the year. 

            Use the following for calculating income tax.

           ( a ) Savings:  100% exemption for savings upto Rs 1,00,000.

           ( b )  Rates of Income tax for male persons ( Below 65 years )      

	              Taxable Income
	                     Income tax

	( i ) Upto Rs 1,00,000 
	                          Nil

	( ii ) Rs 1,00,001  to Rs 1,50,000
	    10% of income exceeding Rs 1,00,000

	( iii ) Rs 1,50,001 to Rs 2,50,000
	Rs 5000 + 20% of income exceeding
 Rs 1,50,000

	( iv ) More than Rs 2,50,000
	Rs 25000 + 30% of income exceeding
Rs 2,50,000


           ( c ) Surcharge:  If  taxable income exceeding Rs 10 lakh, a surcharge of 10% is 
                                     levied on the amount of  tax payable. 

          ( d ) Education cess:   2% of income tax.
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