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Mathematics sample questions
1. Linear equation:
    1. Draw the graph :- (5 x 2 = 10) 

a. 5x + 4y + 20 =0 (find the coordinate of the point on the graph when 

i. x = 8 

ii. y = -5 

b. Draw the graph of the equation 3 x + 4y = 14.Check whether (3, -2) is a point on the line. 

2. Solve the following system of equation graphically

x + y = 7, 5x + 2y = 20 (4 marks)
3. Obtain graph (vertices of the triangle)

2y - x = 8
5y - x =14
y - 2x =1 (2 marks)
4.Solve the following by elimination method (substitution)

a. 2x – y = 5
3x + 2y = 11 (2 marks) 

b. (a + b) x + (a - b) y = a2 + b2
(a - b) x + (a + b) y = a2 + b2 

5. Solve by equating co-efficient (3 x 2 = 6)
a. 2 / x - 1 +3 /y + 1 = 2, 3/ x - 1 + 2/y + 1 = 13/6 

b. 4x + 6/y = 15, 6x – 8/y = 14 

c. 0.5 x +0.8 y = 3.4, 0.6x – 0.3y = 0.3 

6. Solve equation by cross multiplication method. (3 x 2 = 6)
a. x/a + y/b = a + b, x/a2 + y/b2 = 2 

b. ax + by = 1, bx + ay = (a + b)2/a2 + b2 

c. a/x – b/y = 0, ab2/x + a2b/y =a2 +b2 

7.Solve the value of k for which the following system of equation has No solution

a. x + 2y =3 , (k - 1)x + (k + 1)y =k + 2 (5 marks) 

b. Find the value of k for which the system of equations
4x + 5y = 0 , kx + 10y = 10 has Non zero solution 

8. Find the whole no which when decreased by 20 is equal to 69 times the reciprocal of number . (3 marks)
9. 5 years hence the age of a man will be 3 times that of his son . 5 year ago the father’s age was seven times that of his son . what are their present age? (3 marks)
10. The sum of the numerator and denominator of a fraction is 4 more than twice the numerator . if the numerator and denominator are increased by 3, they are in the ratio 2 : 3. Determine the fraction . (3 marks)
11. A plane left 30 min later than its scheduled time and in order to reach the destination 1500 km away in time , it has to increase the speed by 250 km / hr from the usual speed . Find its usual speed . (3 marks)
12 . The area of a rectangle gets reduced by 8 square meters. If its length is reduced by 5 meters and width is increased by 3 meters. If we increased the length by 3 meters and breadth by 2 meters , the area is increased by 74 sq. meters. Find the length and breadth of the rectangle. (3 marks)

2. Height and distance:

1. Two ships are sailing in the sea on either side of a lighthouse. The angles of depression of the two ships are observed as 600 and 450 respectively. If the distance between the two ships is 
2. From the top of a lighthouse , the angles of depression of two ships on the opposite sides of it are observed to be ά and β. If the height of the light house be h meters and the line joining the ships passes , through the foot of the lighthouse, show that the distance between the ships is h(tan α +tanβ) tanα.tanβ

Or

A round balloon of radius r subtends an angle ά at the eye of the observer while the angle of elevation of its centre is β. Prove that the height of the centre of the balloon is rsin β cosec α/2

3. An airplane when flying at a height of 4000 m from the ground passes vertically above another airplane at an instant when the angles of elevation of the two airplanes from the same point on the ground are 60 and 45 respectively. Find the vertical distance between the two airplanes at that instant.

Or

The angle of elevation of the top Q of a vertical tower PQ from a point X on the ground is 60. At a point Y, 40m vertically above X, the angle of elevation is 45. Find the height of the tower PQ and the distance XQ.

4. The angle of elevation of a cliff from a fixed point is [image: image1.png]


. After going up a distance of k meters towards the top of the cliff at an angle of [image: image2.png]


, it is found that angle of elevation is ά .Show that the height of the cliff is [image: image3.png]k(cosg- singcosa)
ote. cota



meters.

Or

The angle of elevation of a jet plane from a point A on the ground is 60 . After a flight of 15 seconds , the angle of elevation changes to 30 , If the jet plane is flying at a constant height height of 1500√3 m , find the speed of the jet plane

5. 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 ά . On advancing p meters towards the foot of the tower, the angle of elevation become β . Show that the height of the tower is [image: image4.png]ptancitan §
tan f—tana



. Also, determine the height of the tower if p = 150 meters, ά = 30 o and β = 60 o .

6. The hypotenuse of a right triangle is 1m less than twice the shortest side. If the third side is 1m more than the shortest side, find the sides and area of the triangle.

Or

A swimming pool is filled with three pipes with uniform flow. The first two pipes operating simultaneously fill the pool in the same time during which the pool is filled by the third pipe alone. The second pipe fills the pool five hours faster than the first pipe and four hours slower than the third pipe. Find the time required by each pipe to fill the pool separately.

7. A pole 5m high is fixed on the top of a tower. The angle of elevation of the top of the pole observed from a point ‘A’ on the ground is 60o and the angle of depression of the point ‘A’ from the top of the tower is 45o. Find the height of the tower.

8. A person standing on the bank of a river observes that the angle of elevation of the top of a tree standing on the opposite bank is 60 o. When he moves 30 m away from the bank, he finds the angle of elevation to be 30 o. Find the height of the tree and the width of the river.

Or

The angle of elevation of a jet plane from a point A on the ground is 60 o .After flight of 7 seconds, the angle of elevation changes to 30 o . If the jet is flying at a constant height of 1750√3 m. find the speed of the jet plane.

9. A man on the top of a vertical observation 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 o to 45 o , how soon after this will be the car reach the observation tower. 16.4 min appro

Or

An aircraft is flying along a horizontal course AB directly towards an observer on the ground at P, maintaining an altitude of 5000 m. when the aircraft is at A, the angle of depression is 30 o and when at B ,it is 60 o respectively. Calculate the distance AB. 5773.33m

10. The horizontal distance between two towers is 140 m. The angle of elevation of the top of the first tower when seen from the top of the second tower is 30 O. If the height of the second tower is 60 m, find the height of the first tower.

11. Two stations due south of a leaning tower which leans towards north are at distances a & b from its foot. If angles of elevation of top of tower are α&β from these stations. Prove that inclination θ to the horizontal is given by cot Ø= (b cotα – a cotβ) / (b-a).

12. From the top of a lighthouse, the angles of depression of two ships on the opposite sides of it are observed to be ά and β. If the height of the light house be h meters and the line joining the ships passes, through the foot of the lighthouse, show that the distance between the ships is [image: image5.png]h(tano +tanB)

tano.tanp




13. An airplane flying horizontally at a height of 1.5km above the ground is observed at a certain point on earth to subtend an angle of 60 o . After 15 seconds, its angle of elevation at the same point is observed to be 30°. Calculate the speed of the aero plane in km/h.

14. The angle of elevation of a cloud from a point 60 m above a lake is 30° and the angle of depression of the reflection of cloud in the lake is 60°. Find the height of the cloud.

15. The angle of elevation of a tower as seen from a point ‘A’ due North of it is ‘α’ and that as seen from a point B due East of A is ‘β’. Prove that the height of the tower is AB sinα sinβ/√sin2α – sin2β 

16. A round balloon of radius r subtends an angle α at the eye of the observer while the angle of elevations of its centre is β . Prove that the height of the centre of the balloon is [image: image6.png]@Sinf Cosec





Or

The angle of elevation of a cloud from a point 60m above a lake is 300 and the angle of depression of the reflection of cloud in the lake is 600. Find the height of the cloud. 

17. A man on a cliff observes a boat at an angle of depression of 30° which is approaching the shore to the point immediately beneath the observer with a uniform speed. Six minutes later, the angle of depression of the boat is found to be 60°. Find the time taken by the boat to reach the shore

Or

The angles of elevation of the top of a tower from two points P and Q at distances of a and b respectively, from the base and in the same straight line with it are complementary. Prove that the height of the tower is √ab

18. A pole 5m high is fixed on the top of a tower. The angle of elevation of the top of the pole observed from a point ‘A’ on the ground is 60 o and the angle of depression of the point ‘A’ from the top of the tower is 45 o. Find the height of the tower.

19. A man on the cliff observes a boat at an angle of depression of 30 approaching the shore immediately beneath the observer with uniform speed . Six minutes later the angle of depression of that boat is found to be 60 .Find the time taken by the boat to reach the shore 

Or

A bird sitting on the top of a tree which is 80 m high . The angle of elevation of the bird from a point on the ground is 45 . The bird flies away from the point of observation horizontally and remains constant height. After 2 seconds the angle of elevation of the bird from the point of observation becomes 30. Find the speed of the flying bird 

20. The angle of elevation of a cloud from a point 200m above the lake is 300 and the angle of depression of its reflection in the lake is 60 0. Find the height of the cloud.

Or

A man on a cliff observes a boat at angle of depression of 300 which is approaching the shore to the point immediately beneath the observer with uniform speed. Six minutes later, the angle of depression of the boat is found to be 600. Find the time taken by the boat to reach the shore. 

21. A pole is projected outwards from a window 10 m above the ground of a building makes an angle of 300 with the wall. The angles of elevations of the bottom and top of the pole from a point on the ground are 300and 600 respectively. Find the length of the pole.

2. Tangents:

Q. 1. The diagonals of a parallelogram ABCD intersect in a point E. show that the circumcircles[image: image7.png]AADE and ABCE



 touch each other at E. 

Q. 2. If a line touches a circle and from the point of contact a chord is drawn, the angles which this chord makes with the given line are equal respectively to the angles formed in the corresponding alternate segment. 

Q. 3. The radius of the incircle of a triangle is 4cm and the segments into which one side is divided by the point of contact are 6cm. and 8cm, determine the other two sides of the triangle. 

Q. 4. If PAB is a secant to a circle intersecting it at A and B and PT is a tangent. Then prove that PA.PB= PT2 

Q. 5. Given two concentric circles of radii a and b where a>b. find the length of a chord of larger circle which touches the other. 

Q. 6. If a line is drawn through an end point of a chord of a circle so that the angle formed by it with the chord is equal to the angle subtended by the chord in the alternate segment then the line is a tangent to the circle. 

7. Two circles intersect each other at two points A and B. at A, tangents AP and AQ to the two circles are drawn which intersect other circles at the points P and Q respectively. Prove that AB is the bisector of angle PBQ. 

Q. 8. If two chords of a circle intersect inside or outside the circle, then the rectangle formed by the two parts of one chord is equal to in area to the rectangle formed by the two parts of the other 

Q. 9. Given a right triangle ABC, a circle is drawn with diameter AB intersecting hypotenuse AC at the point P. show that the tangent to the circle at P bisects the side BC. 

Q. 10. Two rays ABP and ACQ are intersected by two parallel lines in B, C and P, Q respectively. Prove that the circumcircles of [image: image8.png]AABC and AAPQ



touch each other at A. 

Q. 11. A circle touches all the four sides of a quadrilateral ABCD. Prove that the angles subtended at the centre of the circle by the opposite sides are supplementary. 

Q. 12. Prove that the tangents drawn at the ends of a chord of a circle make equal angles with the chord. 

Q. 13. Two circles with radii a and b touch each other externally. Let c be the radius of a circle which touches these two circles as well as a common tangent to two circles. Prove that [image: image9.png]



Q. 14. Prove that the angle between the two tangents drawn from an external point to a circle is supplementary to the angle subtended by the line segment joining the points of contact at the centre. 

Q. 15. let A be one point of intersection of two intersecting circles with centres O and Q. the tangent at A to the two circles meet the circles again at B and C, respectively. Let the point P be located so that AOPQ is a parallelogram. Prove that P is the circumcentre of the triangle ABC. 

Q. 16. if two circles intersect in two distinct points A and B and line AB intersects the two common tangents at points P and Q. prove that PA = QB 

Q. 17. If PA and PB are two tangents drawn from a point P to a circle with centre O touching it at A and B, prove that OP is the perpendicular bisector of AB. 

Q. 18. A quadrilateral ABCD is drawn to circumscribe a circle. Prove that AB + CD = AD + BC 

Q. 19. In two concentric circles, prove that all chords of the outer circle which touch the inner circle are of equal length. 

Q. 20. AB is a line segment and M is its mid point .semicircles are drawn with AM, MB and AB as diameters on the same side of the line AB. A circle is drawn to touch all the three semicircles. Prove that its radius r is given by r = 1/6 AB 

Q. 21. Two circles touch externally at a point P. from a point T on the tangent at P, tangents TQ and TR drawn to the circles with points of contact Q and R respectively. Prove that TQ = TR. 

Q. 22. TA and TB are tangent segments to a circle with centre O, from an external point T. if OT intersects the circle in P, prove that AP bisects [image: image10.png]ZLTAB.




Q. 23. Two circles intersect at two points A and B and a straight line PAQ intersects the circles at P and Q. if the tangents at P and Q intersect in T, prove that P, B, Q, T are concyclic. 

Q. 24. ABC touches the sides(The incircle of  BC, CA and AB at D, E, and F respectively. Prove that AF + BD + CE = AE + BF + CD = ½ Perimeter of [image: image11.png]


. 

3. Linear Equations, H.C.F and L.C.M and Rational Expressions
1. Solve the following system of equations:

[image: image12.png]


(2)
Or 

Solve the following system of linear equations: ax + by = 2ab, bx + ay = a2 + b2
2. The HCF and LCM of two polynomials p(x) and q(x) are (x + 3) and x3 + 4x2 + x – 6 respectively. If p(x) = x2 +5x + 6, find q(x). (2)
3. Solve the following system of equations graphically: 3x + y – 12 = 0 , x – 3y + 6 = 0 Also find the coordinates of the points where the lines meet the x – axis.(3)
4. Find the value of p and q for which the following system of linear equations has infinite number of solutions. 2x + 3y = 7 and (p + q )x + (2p – q)y = 3 ( p + q + 1).(2)
5. The sum of the digits of a 2-digit number is 12. The number obtained by interchanging the two digits exceeds the given number by 18. Find the number. (3)
6. There are some lotus flowers in a lake. If one butterfly sits on each flower , one butterfly is left behind. If two butterflies sit on each flower, one flower is left behind. What is the number of flowers? What is the number of butterflies? (3)
7. A 90% acid solution is mixed with a 97% acid solution to obtain 21 liters of a 95% acid solution. Find the quantity of each of the solutions to get the resultant mixture.(3)
8. Simplify the following rational expression: (3)
[image: image13.png]da-b da+h 4b (1 - 8a?
1—-4ab 1+ dab 16a%h2 -1
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(3) 
10. Solve 4x + 6/y = 15 and 6x – 8/y = 14 and hence find p if y = px – 2. (3)
11. For what value of k will the equations x + 2y + 7 =0, 2x + ky + 14 =0 represent coincident lines? (2)
12. For what value of k , will the system of equations x + 2y = 5 , 3x + ky = -15 has no solution? (2)
13. 8 men and 12 boys can finish a piece of work in 10 days while 6 men and 8 boys can finish it in 14 days. Find the time taken by one man alone and that by one boy alone to finish the work.

14. For any rational expressions R and S prove that R3 + S3 = (R + S) (R2 + S2 – RS)

4. Linear, Quadratic, Arithmetic, Trigonometry Equations
Linear Equations in Two Variables
Solve the following equations: 

1. [image: image15.png]


and [image: image16.png]



2. [image: image17.png]


and [image: image18.png]



3. [image: image19.png]


and [image: image20.png]



4. [image: image21.png]7.4 3
Ax+3y 4x-3y 4
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5. [image: image23.png]


and [image: image24.png]



6. [image: image25.png]==



and [image: image26.png]



7. [image: image27.png]xty=a+b



and [image: image28.png]



8. [image: image29.png]


and [image: image30.png]



9. [image: image31.png]


and [image: image32.png]



10. [image: image33.png]3(2u +v)=Tuv



and [image: image34.png]3u +3v)=11uv




11. For what value of k will the system of equations [image: image35.png]


and [image: image36.png]kx+y=9



have unique solution? 

12. For what value of k will the system of equations [image: image37.png]kx+3y+(3-k)=0



and [image: image38.png]12x+ky—




have infinite solutions? 

13. For what value of k will the system of equations [image: image39.png]


and [image: image40.png]2kx+3y =5



have unique solution? 

14. For what value of k will the system of equations [image: image41.png]kx+4y-1=0



and [image: image42.png]dx+ky-1=0



have no solution? 

15. For what value of k will the system of equations [image: image43.png]Sx+ky=3



and [image: image44.png]2x+7y=1



have no solution?

16. For what value of k will the system of equations [image: image45.png]


and [image: image46.png]8x-12y =16



have infinite solutions? 

17. A man and a boy can do a piece of work in 15 days which would be done in 2 days by 7 men and 9 boys. How long would it take for one man to complete the work? 

18. A and B can do piece of work in 16 days, they work together for 4 days, when A leaves, and B alone finished it in 36 days more. In what time can each do the work separately? 

19. In a triangle ABC , [image: image47.png]
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and [image: image49.png]mLC = y"



If [image: image50.png]


Prove that the triangle is right-angled triangle. 

20. A boat goes 24km upstream and 28km downstream in 6 hours. It goes 30km upstream and 21 km downstream in 6 hours and 30 minutes. Find the speed of the boat in still water and also the speed of the stream. 

21. Two plugs are opened in the bottom of a cistern containing 192 litres of water, after 3 hours one of them becomes stopped and the cistern is emptied by the other in 11 hours. Had 6 hours elapsed before the stoppage, it would have only required 6 hours more to empty it. How many litres will each plug-hole discharge in one hour, supposing the discharge to be uniform? 

22. A man wanted to purchase 5 chairs and 5 tables from a market. But for this he had short of Rs.600. He at last purchased 5 chairs and 3 tables with Rs.2005 which he had that time. Find the costs of one chair and one table. 

23. In a meeting a government officer wanted to distribute certain number of apples equally among the physically handicapped children. If the number of children was 2 less, each of them would have got one apple more. Again when the ten officers present in the day are also included, then each of them will get 3 apples less. Find the number of the handicapped children and the number of apples. 

24. A farmer wishing to purchase a number of sheep found that if they cost him Rs.42 a head, he would not have money enough by Rs.28, but if they cost him Rs.40 a head, he would then have Rs.40 more than he required, find the number of sheep and the money which he had. 

25. Says Charles to William, “ If you give me 10 of your marbles, I shall then have justtwice as many as you”, but says William to Charles, “ If you give me 10 of yours, I shall then have three times as many as you”. How many had each? 

26. The difference of two numbers is 33. When the larger number is divided by the smaller one, the quotient is 2 and the remainder is 4. Find the two numbers. 

27. A bag contains a total number of 60 coins, Some are of value 50 paise and the others are of 25 paise. If the total amount of money in the bag is Rs.20.50, find the number of coins of each category. 

28. Some boys hired a bus for a picnic. All paid the same fare. If there had been 4 more boys, each would have had to pay a rupee less and had there been 5 more boys, then each would have paid Rs.2 less. Find the number of boys and the fare each boy paid. 

29. A man had 10 cows more than his horses. He sold half of the horses and one-third of the cows and still he had left with 10 cows more than his horses. Find the number of cows and the horses he had initially. 

30. The total cost price of a horse and a cart is Rs.1,200. On selling the horse at a profit of 20% and the cart at a loss of 4%, it found that there was an overall profit of 5%. Find the cost price of the horse. 

31. Out of 68 students appeared in an examination, 41 passed. If 5 boys pass out of every 8 and 7 girls pass out of every 12, find the numbers of boys and girls appeared in the examination. 

32. Two places A and B are 70km apart on a road. A man starts by car from A and another man starts from B at the same time. If they travel in the same direction, they meet in seven hours, but if they travel towards each other, they meet in one hour. What are their speeds? 

33. In 1935, the father's age was four times that of his son. In 1955, the father's age was twice that of his son. Find the year in which the son was born. 

34. 10 years ago, the age of a man was 35 years more than that of his son. After 5 years the ratio of their ages was 11:4, find their present ages. 

35. Find the area of the triangle formed by the following pair of lines with the x-axis: x = y and x + y = 2. 

36. Find the area of the triangle formed by the following pair of lines with the y-axis: 4x + y = 7 and y = 5. 

37. Draw the graph of he equation 3x - 4y = 12 From the graph find he value of ‘y' if x is -12 and also find the area of the triangle formed by the graph and axes. 

Quadratic Equation
Solve for

38. [image: image51.png]



39. [image: image52.png]
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42. [image: image55.png]



43. [image: image56.png]3% 103" +9=0




44. [image: image57.png]41
4
10
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52. [image: image65.png]



53. [image: image66.png]acx® +(ad +be)xy +bdy* = 0



(solve for x) 

54. [image: image67.png]



55. If k is one of the roots of the equation 4x2 + 2x - 1 = 0 then show that the other root is [image: image68.png]



56. The sum and the product of the two roots of a quadratic equation are 1 and -12 respectively. Find the equation. 

57. If the roots of a quadratic equation are 2 and -3 respectively. Find the equation. 

58. For what values of k will one root of the equation x2 - xx + 8 = 0 be twice the other? 

59. For what values of m will one root of the equation 2x2 - 14x + m = 0 be in the ratio 3:4? 

60. For what values of m will the equation x2 - 2(5 + 2m)x + 10m) = 0 has repeated roots. 

61. If 3 is one of the roots of the equation 2x2 - 7x + k = 0 then find the value of k and the other root. 

62. If a2 = 5a - 3 and b2 = 5b - 3 find the quadratic equation whose roots are a/b and b/c 

63. Two examinees solved the equation x2 + px + q = 0 incorrectly. The first one obtained the roots as 8 and 2 by assuming an incorrect value for p, and the second one obtained -9 and -1 by assuming an incorrect vale for q. Find the actual roots of the equation. 

64. If [image: image69.png]atf



be the roots of the equation x2 + px + q = 0 prove that [image: image70.png]


will be the roots of the equation [image: image71.png]P —g)lp* s +4px)=164.





65. In a certain class, 1/7 th of the total number of students like football, five times the square root of the total students prefer cricket and the remaining 7 students like hockey. Find the total number of students in the class. 

66. Divide 16 into two parts such that twice the square of the larger part exceeds the square of the smaller part by 164. 

67. A swimming pool can be filled by 2 pipes together in 6 hours. If the larger pipe alone takes 5 hours less than the smaller to fill the pool, find the time in which each pipe alone would fill the pool. 

68. If the perimeter of a rectangular field is 50m and its area is 100 m2. Find the length and breadth. 

69. A person on tour has Rs.360 for his daily expenses. If he exceeds his tour programme by 4 days he must cut down his daily expenses by Rs.3 per day. Find the number of days of his tour programme. 

Arithmetic Progressions 
Find the sum:

70. 5 + 17 + 29 + 41 ………………… up to the 20 th term. 

71. 16 + 12 + 8 + 4 …………………..+ (- 60). 

72. [image: image72.png](2a —b)+(4a—3b)+(6a—58)+



to the n th terms. 

73. [image: image73.png](x+ P+ +y* J+(x-F



to the n th terms.] 

74. Find the sum of the even numbers between 91 and 259. 

75. Find the sum of the multiples of 11 between 100 and 400. 

76. The fifth and the ninth terms of an A.P. are 11 and 7 respectively. Find the fourteenth term of the series. Also find the sum of the first sixteen terms. 

77. Up to what number of terms, will the sum of the series, [image: image74.png]£ iafiralie
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be [image: image75.png]54403



? 

78. If [image: image76.png]81.85,8;



be the sums of n, 2n and 3n terms of an A.P. then prove that [image: image77.png]



79. The sum of first 9 terms of an A.P. is 171, and of 24 terms is 996. Find the sum of first 41 terms of the A.P. 

80. In an A.P. the n th term is pand the sum to p terms is q. Show that the first term is [image: image78.png]2g-pn




There are four numbers in an A.P. the sum of the two extremes is 8, and product of the means is 15. What are the numbers? 

81. If the sum of first ‘p' terms of an A.P. is equal to the first ‘q' terms, show that the sum of the first (p + q) terms is zero. 

82. If a, b, c are in A.P. then show that (b + c), (c + a), (a + b) are also in A.P. 

83. If (b + c), (c + a), (a + b) are in A.P. then show that [image: image79.png]
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are also in A.P. 

84. If the sum of the three consecutive terms of an A.P. is 36 and their product is 1140, Find the terms. 

85. The ratio of three numbers is as 2:5:7. If 7 is subtracted from the second number, then the numbers form an A.P. What were the original numbers? 

86. If the sum of first n terms of an A.P. is m and that of the first m terms is n, show that the sum of first (m + n) terms is –(m + n). 

87. Find the 15 th term of an A.P. whose sum up to the first n terms is 3n2 + 7n. 

88. If a, b, c are respectively pth, qth and rth terms of an A.P. then prove that [image: image82.png]L=+ 2e-)+ o -0)
» q




Trigonometry
Prove the following identities:

89. [image: image83.png]tan 8 +cot 8 = cosec8.sec 8




90. [image: image84.png]cosf 1-sin &
1+sn @ cosé





91. [image: image85.png](sin ¢~ cos g} +(sin g+ cos g




92. [image: image86.png]1+secd _ sin’ 8

secd  1-cosd




93. [image: image87.png]cos’ 8

cosec





94. [image: image88.png]1-sin 4
T+sin A

(secA—tan A =




95. [image: image89.png]tan A+tan B
cot A+cot B

tan Atan B




96. [image: image90.png]tan All - cot 4)+cot Al —tan* 4)=





97. [image: image91.png]S S Py —
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98. [image: image92.png]



99. [image: image93.png]sin’ a+cos’ @
2 P iosingcosa
sin @ +cosex




100. [image: image94.png]sin® xcosx+cos’ xsin x = sin xcosx




101. [image: image95.png]cos & cos &
274 % 2w
cosecO+1 cosecd—1




102. [image: image96.png]cosec?(90° - 8)—tan® 8= cos?(90° - 8)+cos? 8.




103. [image: image97.png]sinA-sin B , cosA-cosB
cosA+cosB  sin A+sin B




104. [image: image98.png]1 1 1 1
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105. [image: image99.png]sec Al - sin A)(sec A+ tan A





106. [image: image100.png]sin 8- 2sin” g _
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107. [image: image101.png]cosectA—cot* A=1+2cot* 4




108. [image: image102.png]2
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109. [image: image103.png]1-ten 8)* _1+tan’ 8
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110. If [image: image104.png]tan A+sin A=m



and [image: image105.png]tan A—sin A




show that [image: image106.png]


< 

111. If [image: image107.png]acos@-bsin &




prove that [image: image108.png]asin 8+bcosf=ta’ +4° ¢




112. If [image: image109.png]cos@—sin 8= 2sin 6,



prove that [image: image110.png]cos@+sin 8 = +/2 cos 8.




113. If [image: image111.png]sin A+cos A=2,



prove that [image: image112.png]sin’ A+cos’ A=2,




114. If [image: image113.png]


find the value of [image: image114.png]2secd
1+tan’ 8




115. If [image: image115.png]cosa

=m
oo




and [image: image116.png]


show that [image: image117.png][ +n? Jeos® B=n?




116. Evaluate: [image: image118.png](

sin 27°
cos63”

I+

cos63
sin 27"

J



< 

117. If [image: image119.png]sin 8 +sin* @




prove that [image: image120.png]cos?8+cost &





118. If [image: image121.png]acosfcos g,
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	7. x = a, y = b 
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	12. k = 6 

	13. [image: image135.png]
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	15. k = 35/2 

	16. k = 3 
	17. 20 days
	18. A in 24 days, B in 48 days

	20. 10 km, 4 km
	21. 8 litres, 12 litres
	22. Rs.225, Rs.300

	23. 20, 180
	24. 34 sheep, Rs.1400
	25. 22, 26

	26. 29,62
	27. 22 fifty paise coins, 38 twenty five paise coins
	28. 20 boys, Rs.6

	29. 30 cows, 20 horses
	30. Rs.450
	31. 32 boys, 36 girls

	32. 40km, 30km
	33. In the year 1925
	34. 60 years, 25 years

	35. 1/2 sq. unit
	36. 1/2 sq.unit 
	37. 12, 6 sq. units
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	39. 1, 4 
	40. 0, 1, 2, 3

	41. 1/2, -1 
	42. 1, -8 
	43. 2, 0 
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	47. 2, 0 
	48. [image: image141.png]3422




	49. 1, -1 
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	56. x2 - x - 12 = 0 

	57. x2 + x - 6 
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	59. 24 

	60. 2(1/2) 
	61. 3(1/2)
	62. 3x2 - 19x + 3 = 0 

	63. -2, -8
	65. 49 
	66. 10, 6

	67. 10 hrs, 15 hrs
	68. 20m, 5m
	69. 20days

	70. 2380
	71. 440
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	74. 14700
	75. 6831

	76. 2, 120
	77. 9 
	79. 2747

	81. 1, 3, 5, 7
	85. 5, 12, 19 or 19, 12, 5
	86. 28, 70, 98

	88. 94
	115. 1 
	117. 2 


5. COORDINATE GEO:

Q. 1. Show that the points A (a, a), B (-a, -a) and [image: image149.png]Cl-a3,a3)



form an equilateral triangle.

Q. 2. If the distance of P (x, y) from A (6,3) and B (-3,6) are equal prove that 3x = y. 

Q. 3. If P and Q are two points whose coordinates are (at2, 2at) and a/t2, -2a/t) respectively, and S is the points (a, 0). Show that 1/SP + 1/SQ is independent of t.

Q. 4. If the pt A(-2, -1) B(1, 0) C(x, 3) and D(1, y) lie on the ends of parallelogram find the value of X and y. 

Q. 5. In what ratio does the point (-2, 3) divides the line segments joining the points ( -3 , 5 ) and ( 4 , -9). 

Q. 6. Find the length of the median through B and the coordinates of the centroid of a triangle whose vertices are A ( -1 , 3) , B (1, -1) and C (5 , 1).

Q. 7. The centroid of a triangle is at (4,-5). If two of its vertices are (2,5) and (3,-1), find its third vertex.

Q. 8. If the point P(0,2) is equidistant from the points (3,k) and (k,5) then find the value of k. 

Q. 9. If p is the point of intersection of lines 3x + 4y = 7 and 2x + 3y = 5.Find the ratio in which P is divided by the line joining (2,3) and (3,5). 

Q. 10. If the points A(1,0), B(a, 3), C(2, b) and D(-2, 4) are the vertices of a parallelogram, find the values of a and b.

Q. 11. Prove analytically that the line segments joining the mid-points of two sides of a triangle ABC , whose vertices are [image: image150.png]Az, ), B(x,»,) and C(x;,73)



, is equal to half of the third side. 

Q. 12. The three vertices of a rhombus, taken in order, are (2,-1), (3, 4) and (-2, 3). Find the fourth Vertex. 

Q. 13. The co-ordinates of two points P and Q are [image: image151.png](at*, 2at)



and [image: image152.png]


respectively and of a point S is (a,0). Show that [image: image153.png]


.

Q. 14. Find the ratio in which the point (-3,p) divides the line segment joining the points (-5,-4) and (-2,3). Also find the value of p.

O. 15. Determine the ration in which the line 3x + y – 9 = 0 divides the segment joining the pt (1,3) and (2,7) 

Q. 16. Prove that quadrilateral formed by joining following points is a parallelogram. 
(2, 1), (8, 9), (-3, 11) and (-9, 3) 

Q. 17. Find the value of x if the distance between the points [image: image154.png](x-1)



and [image: image155.png](3.2)



is 5. 

Q. 18. If the mid points of sides of the triangle are (2,6), (6.4) and (4,2) find its vertices. 

Q. 19. Determine the ratio in which the point P(m, 6) divides the join of A(-4, 3) and B(2, 8). Also find the value.

Q. 20. Show that the points A(5, 6), B(1, 5), C(2, 1) and D(6, 2) are the vertices of a square. 

Q. 21. Show that the points A(2, —2), B(14, 10), C(11,13) and D(-1,1) are the vertices of a rectangle. 

Q. 22. Determine the ratio in which the point (-6, a) divides the join of A(-3, -1) and B(-8,9). Also find the value of.

Q. 23. The coordinates of the mid-point of the line joining the points (3p, 4) and (-2, 2q) are (5, p). Find the values of p and q.

Q. 24. If ‘a' is the length of one of the sides of an equilateral triangle ABC, base BC lies on x- axis and vertex B is at the origin, find the coordinates of the vertices of the triangle ABC

Q. 25. The coordinates of the mid-point of the line joining the points and are find the values of.

Q. 26. Find the ratio in which the line-segment joining the points (6, 4) and (1, -7) is divided by x-axis.

Q. 27. Find the value of m for which the points with coordinates (3, 5), ( m , 6) and are collinear.

Q. 28. Find the value of k for which the points with coordinates (3, 2), (4, k) and (5, 3) are collinear. 

Q. 29. If the point P(x, y) is equidistant from the points A (5, 1) and B (-1, 5), prove that 3x - 2y = 0 

Q. 30. The line joining the points (2, 1) and (5, -8) is trisected at the points P and Q. If point P lies on the line 2x - y + k = 0, find the value of k. 

Q. 31. Find the value of x such that PQ = QR where the coordinates of P, Q and R are (6, -1); (1, 3) and (x, 8) respectively.

6. IMPORTANT QUESTIONS

Q. 1 . Find the HCF and LCM
i. 12(9x2 - 4) and 18 (6x2 - 5x - 6) 

ii. (18x3 + 45 x2 - 27x) and (15x4 - 135 x2) 

iii. 18(x3- x2+ x - 1) and 12(x4 - 1) 

iv. 42(2x3 - 5x2 - 3x) and 60(8x4 + x) 

v. 8(x4-16) and 12(x3-8) 

vi. (2x4 - 2y4) and (3x3 + 6x2 - 3xy2 - 6y3) 

vii. (x4 - 1 ) and (x3 + x2 + x + 1) 

viii. 36(3x4+5x3-2x2) and 54(27x4-x) 

ix. (x3 - 1) and (x4 + x2 + 1) 

x. (x2 + x - 2) and (x3 + 4x2 + x - 6) 

xi. (x4 - y4) and (x6 - y6) 

xii. (6x4 - 13x3 + 6x2) and (8x4 - 36x3 + 54x2 - 27x) 

Q. 2. For what value of k,the HCF of x2 + x - 2(k + 1)and (2x2 + kx - 12) is (x + 4).

Q. 3. if (x - k) is the HCF of (x2 + x - 12) and (2x2 - kx - 9) find the value of k.

Q. 4. Find the value of a and b so that x3 + ax2 + bx - 6 is completely divisible by x2 - 4x + 3.

Q. 5. If (x - 3) is the HCF of (x3 - 2x2 + px + 6) and (x2 - 5x + q) find the value of (6p +5 q).

Q. 6. Find the value of a and b so that f(x) = 3x3 + ax2 - 13x + b is divisible by (x2 - 2x - 3).

Q. 7. If (x + 1) (x - 4) is the HCF of the polynomial (x - 4) (2x2 + x - a) and (x + 1) (2x2 + bx - 12), find a and b.

Q. 8. The HCF and LCM of two polynomial p(x) and q(x) are 56(x4 + x) and 4(x2 - x + 1) respectively. If p(x) = 28 (x3 + 1) find q(x).

Q. 9. The HCF and LCM of the polynomial P(x) and Q(x) are respectively 5(x + 3) (x - 1) and 20 x (x2 - 9)(x2 - 3x + 2). If P(x) = 10 (x2 - 9) (x - 1) find q(x).

Q. 10. The HCF of the polynomial P(x) = (x - 3)(x2 + x - 2) and Q(x)=(x2 - 5x + 6), find the LCM of P(x) and Q(x).

Q. 11. (x2 + x - 2) is the HCF of the expression (x - 1)(2x2 + ax + 2) and (x + 2)(3x2 + bx + 1). Find the value of a and b.

Q. 12. If ( x + 3) (x - 2) is the G.C.D of f(x)=(x + 3)(2x2 - 3x + a) and g(x)=(x - 2)(3x2 + 10x - b) Find the value of a and b.

Q. 13. Find the L.C.M of the polynomials: x(8x2 + 27) and 2x2(2x2 + 9x + 9).

Q. 14. if (x - 1)(x + 4) is the HCF of the polynomials

P(x)= (x2 + 2x - 3) (2x2 + 5x + a) and Q(x) = (x2 + x - 12) ( 3x2 - x + b) find the value of a and b

Q. 15. If the HCF of P(x) = ( 2x2 - x - 1) (px2 + 8x - 3) and Q(x) = (x2 + x - 6) (3x2 + qx - 1)is (x2 + 2x - 3) , find the values of p and q.
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