
MATHEMATICS

Time allowed: 3 hours  







Maximum Marks: 80

General Instructions:

1. All questions are compulsory.

2. 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.

3. There is no overall choice. However, an internal choice has been provided in two questions of three mark each, two questions of four marks each and two questions of six mark each.

4. In question on construction, the drawing should be neat and exactly as per the given measurements.

5. Use of calculators is not permitted. 
SECTION A ( 2 marks)
1. Express the following as a rational expression in lowest term:
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2. Find the H.C.F of the following polynomials: 
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3. How many terms in the sequence -6  , -11/2 , -5 , -9/2 , …are needed to give the sum 0 ?
4. Solve  for x :
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5. Solve for x and y :  
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A two digit number is 7 times the sum of its digits. If 27 is subtracted from the number , the digits interchange places. Find the number.
6. A bicycle is sold for Rs 1800 cash or for Rs 600 Cash down payment followed by two monthly instalments of Rs 610 each. Compute the rate of interest charged under instalment plan.
7. A loan of RS 21600 has to be repaid in two equal annual instalments. If the interest is charged at the rate of 16 % p. a , compounded annually . Find the amount of each instalment.

SECTION  B ( 3 marks)
8. In a triangle ABC , ∟ABC = 135 o . Prove that  AC2 = AB2 + BC2 + 4 . area (∆ABC).
9. ABC is a triangle in which ∟BAC = 30 o . Show that BC is the radius of the circumcircle, whose centre is O.

10. Solve the following system of equations graphically:

5 x – 6 y + 30 = 0 


5 x + 4 y – 20 = 0.  Also , find the vertices of triangle formed by the above two lines and the x-axis.
11. If 10 times of 10 th  term of an A.P is equal to 15 times the 15th term. Show that the 25th term of the A.P is zero. 

12.
A factory kept increasing its output by the same percentage every year. Find the percentage if it is known that the output is doubled in the last two years.
13.
Water flows through a circular pipe, whose internal diameter is 2 cm, at a rate of  0.7 m per second into a cylindrical tank, the radius of whose base is 40 cm. By how much will the level of water rise in half an hour?
14.
Prove:       
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OR


Without using trigonometric tables, evaluate the following:
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15. Draw a circle of radius 5 cm. Take a point on it without using the centre of the circle, construct a tangent at the point P. Write the steps of construction also

16. Find the circum centre of the triangle whose vertices are (-2 , -3 ), ( - 1 , 0 ) , ( 7 , - 6 ).
OR
Show that the points ( 2a , 4 a ) , ( 2a , 6 a ) and ( 2a + √3a , 5a ) are the vertices of an equilateral  triangle.

17. Find the ratio in which the line segment joining ( -2 , -3 ) and ( 5 , 6 ) is divided by (i) x – axis (ii) y-axis.

18. Percentages of the different products of a village in a particular district are given below. Draw a pie chart representing this information.
	
Items
	Wheat
	Pulses
	Jowar
	Ground nuts
	Vegetables

	%
	125/3
	125/6
	25/2
	50/3
	25/3


19.
The king, queen and jack of clubs are removed from a deck of 52 playing cards then well shuffled. One card is selected from the remaining cards. Find the probability of getting (i) a heart
(ii) a king 
(iii) a club
(iv) the ’10, of hearts
SECTION C ( 5 marks)
20.

Find the mean of the following data:

	
Class interval
	0-50
	50-100
	100-150
	150-200
	200-250
	250-300

	Frequency
	17
	35
	43
	40
	21
	24


21. In a triangle, if the square of one side is equal to the sum of the squares of other two sides, then the angle opposite to the first side is a right angle.
Using the above result, prove the following: In an isosceles triangle ABC , if AC = BC and 

AB2 = 2 AC2 , prove that ∟C is a right angle.

22.
A man on the top of a vertical tower observes a car moving at a uniform speed coming directly towards it. If it takes 12 minutes for the angle of depression to change from 30 0 to 45 0, how soon after this, will the car reach the tower? Give your answer to the nearest second.

OR

The angle of elevation of the top of a tower from a point on the same level as the foot of the tower is 
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. On advancing p metres towards the foot of the tower, the angle of elevation become
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. Show that the height of the tower is 
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. Also, determine the height of the tower if p = 150 metres, 
[image: image10.wmf]a

 = 30o and 
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 = 60o
23. A tent is made in the form of a conic frustum surmounted by a cone. The diameter of the base and the top of the frustum are 14 m and 7 m and its height is 8 m. The height of the tent is 12 m. find the quantity of the canvas required.
OR


The radii of the bases of two right circular solid cones of same height are 
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 respectively. The 
cones 
are melted and recast into a solid sphere of radius R. show that the height of each cone is given 
by 
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24.
Prove that the degree measure of an arc of a circle is twice the angle subtended by it at any point of the 

alternate segment of the circle with respect to the arc. 
Using the above result , in figure , O is the centre of the circle and the measure of arc ABC is 110o. Find ∟ADC and ∟ABC
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25.
Kajol gets monthly salary of Rs 40,000. she contributes Rs 3,000 per month to GPF and Rs 34,000 towards PPF. She contributes Rs 11,000 to PM’s National Relief Fund and donates Rs 5,000 to the college where she studied, getting a relief of 100 % and 50 % on the donations respectively. If Rs 1,500 is the tax deducted each month from her salary for 11 months, find the tax deducted from her salary in the last month of the year.


The rates of Income tax for Male employees are as given below :

SLAB 







RATE OF TAX

1. Taxable income upto Rs.1,00,000



Nil

2. Taxable income from Rs 1,00,001 to Rs. 1,50,000/-
10% of the amount by which 
taxable 








income exceeds Rs. 100,000.

3. Taxable income from Rs.1,50,001 to Rs. 250,000

Rs. 5000 + 20% of the amount by which 








taxable income exceeds Rs. 150,000

4. Taxable income above Rs.250,000



Rs. 25000 + 30% of the amount by which 








taxable income exceeds Rs. 250,000

5. Surcharge 






10% of the amount of tax payable if the 








taxable income exceeds Rs. 10,00,000.

6. Education cess





2% of the amount of tax payable.

The rates of income tax for Women Employees are as under:
SLAB






 RATE OF TAX

1. Taxable income upto Rs.1,35,000



NIL

2. Taxable income from Rs.1,35001 to Rs. 1,50,000

10% of the amount by which taxable income









exceeds Rs. 1,35,000.

3. Taxable income from Rs.1,50,001 to Rs. 250,000

Rs. 1500 + 20% of the amount by which 








taxable income exceeds Rs. 1,50,000

4. Taxable income above Rs.2,50,000


Rs. 21500 + 30% of the amount by which 








taxable income exceeds Rs. 250,000
5. Surcharge 






10% of the amount of tax payable if the 








taxable income exceeds Rs. 1000,000

6. Education Cess 





2% of the amount of tax payable.

The rates of Income tax for Senior Citizens are as under :(65 years and above)

SLAB 







RATE OF TAX

1. Taxable income upto Rs.1,85,000



NIL

2. Taxable income from Rs.185001 to Rs. 250,000

20% of the amount by which taxable income 







exceeds Rs. 1,85,000.

3. Taxable income above Rs.2,50,000


Rs. 13000 + 30% of the amount by which 








taxable income exceeds Rs. 2,50,000

4. Surcharge






10% of the amount of tax payable if the 








taxable income exceeds Rs. 1000000

5. Education Cess 





2% of the amount of tax payable.
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