Most Important -120

1. In a seminar, the number of participation in Hindi, English and Mathematics are 60, 84 and 108 respectively. Find the
minimum number of rooms required if in each room the same numbers of participants are to be seated and all of them being
in the same subject.

2. If the HCF of 210 and 55 is expressible in the form 210 x 5 + 55y, find y.

3. Show that any positive odd integer is of the form 4q + 1 or 4q + 3, where  is some integer.

4. The HCF of two numbers is 145 and their LCM is 2175. If one number is 725, find the other.

5. Prove that V2 + V5 is irrational.

6. Find the zeros of the quadratic polynomial f(x) = 6x* — 3, and verify the relationship between the zeros and its coefficients:

7. If a and B are the zeros of the polynomial f(x) = x> — 5x + k such that a — p = 1, find the value of k.

8. if o and B are the zeros of the quadratic polynomial f(x) = 2x? — 5x + 7, find a polynomial whose zeros are 2a + 3B and 3a + 2p.

9. Find all the zeros of the polynomial 2x* + x? — 6x — 3, if two of its zeros are -V3 and 3.

10. Find the values of a and b so that x* + x> + bx? + ax + b is divisible by x* + 1. < E @ @W
11. On dividing the polynomial f(x) = x* - 3x*+ x + 2 by a p the qu (x and remainder rpa\where
g(x) = x -2, r(x) -2x + 4 respectivel the p\b @ L

12. Draw the @
Shaded repf

aphs of 2x 1 de the region bounded nd x-axis. Find the area of the

13. Solve the E system of equation (i)8v —3u=5ulf; % 6v-—5u=-2uv (ii)217x + 131y =913; 131x + 217y =827

14. Solve: ()x+y=a+b;

15.

16.

17.

18.

e denominator becomes 12 times the numerator Determine the fraction.

19. A boat covers 32km upstream and 36km downstream in 7 hours. Also, it covers 40km upstream and 48km downstream'in 9
hours. Find the speed of the boat in still water and that of the stream.

20. A person invested some amount at the rate of 12% simple interest and some other amount at the rate of 10% simple interest.
He received yearly interest of Rs. 130. But if he had interchanged the amounts invested, he would have received Rs. 4 more as
interest. How much amount did he invest at different rates?

21. 8 men and 12 boys can finish a piece of work in 10 days while 6 men and 8 boys can finish in 14 days. Find the time taken by
one man alone and that by one boy alone to finish the work.

22. Solve the following quadratic equations by factorization method: (i) 9x* — 9(a + b)x + (2a” + 5ab + 2b%) = 0

1 _ 1,1, 1

(”) a+b+x a b x



23. Find the roots of the equation a®x* — 3abx + 2b? = 0 by the method of completing the square.

24. If -5 is a root of the quadratic equation 2x* + px — 15 = 0 and the quadratic equation p(x* + x) + k = 0 has equal roots, find the
value of k.

25. If the equation (1+ m?)x? + 2mcex + (¢® — a%) = 0 has equal roots, prove that ¢ = a%(1 + m?)

26. O Girl! Out of a group of swans, 7/2 times the square root of the number are playing on the shore of a tank. The two remaining
ones are playing, with amorous fight, in the water. What is the total number of swans?

27. In a flight of 600km, a aircraft was slowed down due to bad weather. Its average speed for the trip was reduced by 200km/hr
and the time of flight increased by 30 minutes. Find the duration of flight.

28. Seven years ago Varun’s age was five times the square of Swati’s age. Three years hence Swati’s age will be two fifth of
Varun’s age. Find their present ages.

29. A chess board contains 64 equal squares and the area of each square is 6.25 cm?. A border round the board is 2 cm wide. Find
the length of the side of the chess board.

30. Two pipes running together can fill a tank in 100/9 minutes. If one pipe takes 5@5 mom@@o fill the tank

separately, find the time in which each pipe would fill the tank separately.
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39. The sum of the first 7 terms of an A.P. is 63 and the sum of its next 7 terms is 161. Find the 28" term of this A.P.

40. IF a point A(0,2) is equidistant from the points B (3, p) and C (p, 5), then find the value of p.

41. Determine the ratio in which the line 3x + y — 9 = 0 divides the segment joining the points (1, 3) and (2, 7).

42. If x— 2y + k = 0 is a median of the triangle whose vertices are at points A (-1, 3), B(0, 4) and C (-5, 2) find the value of k.

43. If A (4, -6), B (3, -2) and C (5, 2) are the vertices of triangle ABC, then verify the fact that a median of a triangle ABC divides
it into two triangles of equal areas.

44. If the points (p, g), (m, n) and (p — m, g — n) are collinear, show that pn = gm.

45. If the points P (-3, 9), Q (a, b) and R (4, -5) are collinear and a + b = 1, find the value of a and b.



46. Find the ratio in which the point P (x, 2) divides the line segment joining the points A (12, 5) and B (4, -3). Also find the value
of x.

47. A bridge across a river makes an angle of 45° with the river bank. If the length of the bridge across the river is 150m, what is
the width of the river?

48. The angles of elevation of the top of a tower from two points at distances x and y metres from the base and in the same straight
line with it are complementary. Prove that the height of the tower is Vxy metres.

49. At a point on level ground, the angle of elevation of a vertical tower is found to be such that its tangent is 5/12. On walking
192 metres towards the tower, the tangent of the angle of elevation is 3/4. Find the height of the tower.

50. The angle of elevation of a jet plane from a point A on the ground is 60°. After a flight of 30 seconds, the angle of elevation
changes to 30°. If the jet plane is flying at a constant height of 3600V3m, find the speed of the jet plane.

51. 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.

52. A round balloon of radius r subtends an angle a at the eye of the observer while t ngle of elev: ?ntre is B. Prove
that the height of the centre of the balloon is r sin B cosec a/2. ?{‘i

53. From the top of a hill, the angles of depression of two cor%“ q are found to be 30° and 45°. Find

the height of the hill. [A\D @\j C
54. Find the ppeRability that a I @n will contain 53 Wedl@@(@w@W

55. Three uni&d |® e t0ssed ogether Find the proballity of getting:
ii) two heads (iii) one h i

(i) all heads
number of blue balls in the bag.

57. One card is drawn from a pack of 52 3 drawn. Find the probability that the
card drawn is:

(i) an ace (i) red
(v) a face card

60. Constrt R with side QR =7 cm, PQ = 6 cm and £PQR = 60°. Then construct another
3/5 of the corresponding sides of APQR

2.whose sides are

61. Draw a pair of tangents to a circle of radius 4.5 cm, which are inclined to each other at an angle of 45°

62. Draw a right triangle ABC in which AB=6 cm, BC = 8 cm and «B = 90°. Draw BD perpendicular from B on AC and draw a
circle passing through the points B, C and D. Construct tangents from A to this circle.

63. A circle with centre O is inscribed in a quadrilateral ABCD such that, it touches sides BC, AD and CD at points P, Q, Rand S
respectively. If AB =29 cm, AD = 23 cm, «B =90° and DS = 5 cm, then find the radius of the circle.

64. The sides AB, BC and CA of triangle ABC, touch a circle at P, Q and R respectively. If PA=4 cm, BP =3 cmand AC = 11
cm, then find the length of BC.

65. A triangle PQR is drawn to circumscribe a circle of radius 8 cm such that the segments QT and TR, into which QR is divided
by the point of contact T, are of length 14 cm and 16 cm respectively. If area of APQR is 336 cm?, find the sides PQ and PR.



66. AB is a chord of length 16 cm of a circle of radius 10 cm. The tangents at A and B intersect at a point P. Find the length of PA.

67. The radii of two concentric circles are 26 cm and 16 cm. AB is a diameter of the bigger circle. BD is tangent to the smaller
circle touching it at D. Find the length AD.

68. In fig., | and m are two parallel tangents at A and B. The tangent at C makes an intercept DE between | and m. Prove that
<DFE =90°
A D

B E
69. Two tangents TP and TQ are drawn to a circle with centre O from an external point T. Prove that £PTQ = 220PQ

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

71. If all the side of a parallelogram touch a circle, show that the parallelogram is grffom %@W

72. The sides AB, BC and CA of triangle ABC touch a circl
(i) AB+CQ=AC +BQ ea (AABC

andira - Q and R respectlv

BC)xr

uching AB and AC prw@ﬁg respectlvely. Prove that : AQ =

r sq. cm. and the distance between their centres is 14 cm. Find the

73. A circle is e chmg the sid

792 meters.

py the minute hand between 9 A.M.
and 9:35 A.M.

77. In a circle of radius 21 cm, an a
(i) the length of the arc

adius 4.5 cm are drawn

79. Three cubes each of sides 5 cm are joined end to end. Find the surface area of the resulting cuboid.

80. A sphere of diameter 6 cm is dropped in a right circular cylindrical vessel partly filled with water. The diameter of the
cylindrical vessel is 12 cm. If the sphere is completely submerged in water, by how much will the level of water rise in the
cylindrical vessel?

81. Water is flowing at the rate of 7 metres per second through a circular pipe whose internal diameter is 2 cm into a cylindrical
tank the radius of whose base is 40 cm. Determine the increase in the water level in %2 hour.



82. Water is flowing at the rate of 3 km/hr through a circular pipe of 20 cm internal diameter into a circular cistern of diameter
10 m and depth 2 m. In how much time will the cistern be filled?

83. A cylindrical tank full of water is emptied by a pipe at the rate of 225 litres per minute. How much time will it take to empty
half the tank, if the diameter of its base is 3 m and its height 3.5 m? [Use © = 22/7]

84. A right triangle, whose sides are 15 cm and 20 cm, is made to revolve about its hypotenuse. Find the volume and surface area
of the double cone so formed. [Use n = 22/7]

85. From a solid cylinder whose height is 2.4 cm and diameter 1.4 cm, a conical cavity of the same height and same diameter is
hollowed out. Find the total surface area of the remaining solid to the nearest cm?

86. A hemisphere depression is cut-out from one face of the cubical wooden block such that the diameter | of the hemisphere is
equal to the edge of the cube. Determine the surface are of the remaining solid.

87. A bucket is in the form of a frustum of a cone and holds 28.490 litres of water. The radii of the top and bottom are 28 cm and
21 cm respectively. Find the height of the bucket.

88. A hollow cone is cut by a plane parallel to the base and the upper portion is removed If the curved surface of the remainder is
8/9 of the curved surface of the whole cone, find the ratio of the line-segment into w the cone’s %‘@Wlded by the
plane.

89. The height of a right circular cone is trisected by two pla .f- that the vqum s of the three
portions starting from the top are in the 1: 7 19. m p\b @\J

90. A shuttle pe of a frustum of a CE@M& hemisphere. The external
diameters of ;the helght of thefentire shuttle cock cm. Find its external surface area.

91. A bucket'made up'of a metal sheet is in the form of a fi, of a cone of height 16 cm with diameters of its lower and upper
‘ . Also, find the c@st of the bucket if the cost of metal sheet
used is Rs 20 per 100 cm?. [Use &t = 3.14]

92. A cone, a hemisphere and a cylinder ste ow that their volumes are in the

ratio 1:2:3

93. A 20 m deep well with diameter
Find the height of the platform.

0 form a platform 22 m by 14 m.

95. Prove that if a line I1e e side of a triangle intersecting|t &r) Balaisides ) it divides the two sides

97. D is a point on the side BC of AABC such that LADC = £BAC. Prove that CA2 = CBx CD

98. Prove that the ratio of the areas of two similar triangles are equal to the ratio of the squares of any two corresponding
sides.

99. Prove that the area of the equilateral triangle described on the side of a square is half the area of the equilateral
triangle described on its diagonal.

100. P and Q are mid-points of the sides CA and CB respectively of a AABC, right angled at C. Prove that:
(i) 4 AQ? = 4 AC? + BC? (i) 4 BP® = 4 BC® + AC? (iii) 4 (AQ® + BP?) = 5 AB?

101. The perpendicular AD on the base BC of a AABC intersects BC at D so that DB = 3CD. Prove that 2AB? = 2AC* + BC?



102.

In an equilateral AABC the sides BC is trisected at D. Prove that 9 AD? = 7 AB?

103. ABC is a right-angled triangle right angled at A. A circle is inscribed in it the lengths of the two sides containing the right
angle are 6 cm and 8 cm. Find the radius of the circle.

104. Prove that in a right angled triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides.
105. In AOPQ right angled at P, OP =7 cm, OQ — PQ =1 cm. Determine the values of Sin Q and Cos Q.
106. Show that: (i) 2(cos’45° + tan’60°) — 6(sin®45° — tan?30°) = 6 (ii) 2(cos*60° + sin*30°) — (tan260° + cot’45°) + 3sec?30° = 1/4
107. If Sin(A + B) = 1 and Cos(A - B) = V3/2, 0° < A+ B < 90°, A > B then find A and B.
108. Prove that: (i) tan1°® tan2° tan3° ... tan89° = 1 (ii) Cos1® Cos2° Cos3° ... Cos180°=0
109. If Sec 4A = Cosec (A — 20°), where 4A is an acute angle, find the value of A.
110. Prove that: (i) (Sin 8 + Cosec B)” + (Cos 6 + Sec 8)> = 7 tan’® + cot’® (i) Sec’® — Sec’d = tan0 + tan'®
111. If Cos 6 + Sin © = V2 Cos 6, show that Cos 6 — Sin & = V2 Sin 6 %@W
112. If tan O + sin 6 = m and tan 0 — sin 6 = n, show that m* — n® = 40\/mn ( g :@@
: +Cos’0 = 8 +3 Si @4+°Z_— NE
113. If Cos 0 + Cos“ 0 = 1, prove that: Sty 0 + 3 Siy %% 285in"0 + 2Sin“0 — 2 p\\g @\j (=
114 apysed O+ t2 a X @\ es
115. Fi ifthe’mes
X
Y :
116. If the median of the following frequ
Variable : 10-20 20-30 70 -80 Total
Frequency : | 12 30 18 229
117. For the following grouped fr
Class : 21 - 24
Frequency : | 2 3

118. Pro

119. Find the area of the shaded region in figure , where ABCD is a square of side 14 cm [Use m = 22/7]
A ===-14cm ===->g

/)
7Y 3

=== 14Ccm ===

120. Calculate the area of the shaded region in figure.




