K V JMO LEVEL  
    35 QUESTIONS

Q1.
ABCD is a parallelogram, E and F are mid points of sides AB and CD respectively.

Prove that the line AF and CE trisect the diagonal BD.

Q2.
Reconstruct the division problem
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Q2. 
The seven consecutive squares are 81, 100, 121, 144, 169, 

196, 225 with its digits sums to a square numbers : Let us find another set of seven consecutive squares with same property.

Q2. 
Solve


      x….

              x

            x

          x

        x

        x  =  2

Q3.
In trapezium the parallel sides are 4 cm and 16 cm. The lower base angle is 30o and 60o. What is the distance between midpoints of two parallel sides.

Q4.
Prove that 11n+2 + 12 2n+1 is divisible by 133 for any natural number n.

Q5.
There are 7 girls and 2 boys. A team of 4 persons must be chosen with at least 1 boy on the team. In how many ways can this be done.

Q6.
Find a thousand natural numbers such that their sum equals their product.

Q7.
In the figure place the number 0 and 9 in the circles without repetition so that all the sums of the numbers in the vertices of the shaded triangles are equal.
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Q8.
Four small circles of radius 1 are tangent to each other and to a large circle containing them, as shown in the diagram. What is the areas of the region inside the larger circle, but outside all the smaller circles ?
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Q9.
3 persons A, B and C with help of a monkey collected many cocoanuts, got tired and fell asleep. At night A woke up and decided to have his shares. He divided cocoanuts into 3 equal shares giving the left out single cocoanut to monkey for it’s hard labour and fell aleep again. In the same way in order B and C wake up. Not knowing whether anybody woke up and each of them divided the cocoanuts into three shares, every time giving the left out single cocoanut to the monkey. Early in the morning all of them woke up together, divided the remaining cocoanuts into 3 equal shares and left gave out single cocoanut to the monkey. What is the minimum number of cocoanut they collected?

Q10.
How many diagonals are there if the regular convex polygon has n sides ?

Q11.
Resolve into factors


(a+b)2 (b+c) (c+a)2 + abc {2(a+b) (b+c) (c+a) + abc}

Q12.
Solve 
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Q13.
Solve
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Q14.
A machine is sold by a shop for Rs. 19200 cash or 4800 cash down payment together with five equal monthly installments. If the rate of interest charged by the shop is 12% per annum, find each installment. 

Q15.
Prove
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Q16.
A natural number ends in 2. If we move this digit 2 to the beginning of the number, then the number will be doubled. Find the smallest number with this property. 

Q17.
ABCD is rectangle chose point G and H (G on BC and H on CD) such that triangle AGH is equilateral.

Q18.
ABC is an isosceles with angle A = 20o E and F are points on AC and AB such that (EBC = 60o and (FCB = 50o. Calculate (BEF.

Q19.
Reconstruct the division problem. 
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20.
Reconstruct the  division problem
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Q21.
Let N be the sum of the digits of a natural number A, let B = A+N, Let A’ be the sum of the digits of the number B, and let C = B+A’.  Find A if the digits of C are those of A in reverse order. 

Q22.
Prove that 22225555 + 55552222 is divisible by 7. 

Q23.
A number of bacteria are placed in a utensil. One second later each bacterium divides in two, the next second each of the resulting bacteria divides in two again and so on. After a minute the utensil is full. When was utensil half full ?

Q24.
Prove that a square can be divided into 1989 squares.

Q25.
Find the smallest natural number which is 4 times smaller than the number written with the same digit but in the reverse order.

Q26.
Prove that


3999991 is not prime

Q27.
Draw four straight lines without lifting the pen passing through all 9 points in figure.
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Q28.
Draw six straight lines through the 16 points shown without lifting your pencil from the page.
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Q29.
A square is inscribed in an equilateral triangle as depicted. Find the ratio of area of square to area of triangle.
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Q30.
ABCD is a square. W, X, Y and Z are mid points of side AB, BC, CD and DA respectively. Find the ratio of area of shaded square to square ABCD.
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Q. 31. In a vertical cylindrical container water is being poured for first three minutes at the rate of one life per minute.  During second three minutes at the rate of two litres per minute. During third three minutes at the rate of three liters per minute and so on. Find 

(a) After 50 minutes how deep the water is ?

(b) How long it will take to fill the cylinder ?

Q. 32 Which is greater 300 or 2300

Q. 33
Which is greater :


240 or 328

Q. 34 Prove that
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Q. 35
Find the last two digits of (right most) of 3999.

_1263216105.unknown

_1263222809.unknown

_1265286386.unknown

_1267201993.unknown

_1263223099.unknown

_1263216531.unknown

_1263214078.unknown

