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Section-A

(Multiple Choice Questions) - 1 Mark

1. For some integer m, every even integer is of the form:

(AAm (B)m+1 (C)2m (D)2m +1
Ans. (C) Zm
2. If p?isan even integer, then p is an:
(A) odd integer (B) eveninteger (C) multiple of 3 (D) none of these

Ans. (B) even integer
3. IfHCF of 336 and 54 is 6, then LCM is:
(A) 3023 (B) 3024 (C)3025 (D) none of these
Ans. (b 3024
4. Prime factors of 4050 is:
(A)2x33x5 (B)2x3*x5 (C)2x3%x52 (D)2x34x53
Ans. (C) 2 x 34x 52
5. Every composite number can be expressed as a product of:
(A) co-primes (B) primes (C) twin primes (D) none of these
Ans. (B) primes
6. Iftwo positive integers p and q can be expressed as p =a?b3and q =ab; a, b being
prime numbers, then LCM (p, q) is:
(A)ab (B) a2b%z (C)a2b3 (D)a3b3
Ans. (C) a2 b3

7. The decimal expansion of a rational number is always:

(A) non- terminating (B) non-terminating and non-repeating
(C) Terminating or non-terminating repeated (D) none of these

Ans. (C) Terminating or non-terminating repeated

8. The product of a non-zero rational number and an irrational number is:
(A) An irrational number (B) arational number (C)one (D) zero

Ans. (A) an irrational number



9. Which of the following is false?

A. HCF (p,q) XLCM (p,q) =pxq

B. HCF(p, q,r) =1;ifp, q r, are prime numbers

C. LCM (p,q, r)=pxqxr;ifp,q,r, are prime numbers

D. HCF(p,q,r)XLCM (p,q,r)=pxqgxr

Ans. (D) HCF(p, q,r) XLCM (p,q, r) =pXqgXr

Note: HCF (p, q, r) XLCM (p, q, r) # p x q x r, where p, q, 1, are positive integers

10. If HCF of 336 and 54 is 6, then LCM is:

(a) 2236 (B) 2338 (C) 22338 (D) 757 Ans. (C) 22338
11. The graph of f(x) is shown below. The number of zeroes of f(x) are:

Y

/TN
I

A1 (B)2 (€3 (D) 4
Ans.(B) 2

12. The HCF of p and q which are relatively primes is:
A1 Bp (@Qaq [Dpq
Ans. (A) 1
13. The LCM of p and q which are relatively primes is
A1 Bp (@Qq [Dpq
Ans.(D)pq
14. The product of prime factors of 156 is:
(A)2x3x13 (B)22x3x13 (€)2x32x13 (D)22x32x13
Ans. (B) 22x3x13



15. Which of the following is a quadratic polynomial?
(A)x+7 (B)x2-2 (C) x3+4x+9 (D) x*+3x3+2x+7
Ans. (B) x2-2
16. A polynomial of degree 2 is called a:
(A)Linear polynomial (B) quadratic polynomial
(C) cubic polynomial (D) biquadratic polynomial
Ans. (B) quadratics polynomial
17. A quadratic polynomial can have at most:
(A)1zero (B) 2 zeroes (C) 3 zeroes (D) 4 zeroes
Ans. (B) 2 zeroes
18. The degree of a constant polynomial is:
(A)2 (B)1 -1 (D)O
Ans. (D) O
19. The degree of a zero polynomial is:
(A) Always zero (B) never zero (C) negative (D) undefined
Ans. (D) undefined
20. Sum of zeroes of the polynomial p(x) = x%2 - 3x + 2 is:
(A)2 (B)3 Q) -2 (D) -3
Ans. (B) 3

co—effcient of x

Hint: sum of zeroes of p(x) = - co—efficient of 22

21. Product of zeroes of the polynomial p(x) = x% - 3 is:
(A)-3 (B)3 (C)V3 (D)-V3
Ans. (A) -3

constant term

Hint: product of zeroes of p(x) =

co—efficient of x2

22.Number of zeroes of a polynomial of degree n is:

(A)Equalton (B) greaterthann (C)lessthann (D) lessthan or equal ton

Ans. (D) less than or equal to n

23.If the graph of y = p(x), where p(x) is a polynomial, does not intersect the x- axis then
the number of zero is:

(A)1 (B)2 (€)3 (D) none of the above

Ans. (D) none of the above



24.If the graph of y = p(x) where p(x) is a polynomial, intersects the x- axis at one point
only then the number of zero is:
A1 B2 (@3 (D)4
Ans. (A) 1
25.If the sum of zeroes of polynomial p(x) = 2x2 - k V2 x + 1 is V2, then the value of k is:
A V2 B)2vV2 (©2 D)%
Ans.(C) 2
26. At most how many zeroes a linear polynomial can have?
(Ao (B)1 (@2 (D)3
Ans.(B) 1
27.1f the graph of two lines pass through the same points, then the system of equations
representing these lines is:
(A)consistent (B) inconsistent
(C) consistent dependent (D) inconsistent and dependent
Ans. (C) consistent dependent
28. The pair of equations x = 0 and y = 0 has:
(A)no solution (B) one solution
(C) two solutions (D) infinitely many solutions
Ans. (B) one solution
29. The pair of equations x = a and y = b graphically represents lines which are:
(A) parallel (B) coincident
(C) intersecting at (a, b) (D) intersecting at (b, a)
Ans. (C) intersecting at (a, b)
30. The system of equations -3x + 4y = 5 and gx -6y + 175 =0 has:
(A)Unique solution (B) infinite solutions (C) no solutions (D) none of these
Ans. (B) infinite solutions
31.If x=aand y = b is the solution of the equations x -y =2 and x + y = 4, then the vales of
a and b are respectively:
(A)3and5 (B)3and1 (C) 5and3 (D) -1and -3
Ans. (B)3and 1

32. If the roots of the equation ax? + bx + ¢ = 0 are equal, then c equals to:



2 2
Wy B-z ©Of O-4
Ans. (C) L
4a
33. The roots of the equation ax? + b x + ¢ = 0 are not-real if:
(A)b2-4ac=0 (B)b%2-4ac>0 (C)b%2-4ac<0 (D)b=0
Ans. (C)b2-4ac<0
34. The sum of a number and its reciprocal is ? then the number is:
(A)1 (B)2 ()3 (D)4
Ans. (C) 3
35.If x = 1 is the common root of ax? + bx + 2 = 0 and x2 + x + b = 0, then ab equals:
A)1 (B)O (@3 (D)4
Ans. (B) 0
36. A quadratic equation ax? + b x + ¢ = 0, a # 0 will have equaled roots if:
(A)b2-4ac=0 (B)b2-4ac>0 (C)b%2-4ac<0 (D)b=0
Ans. (A)b%2-4ac=0
37. The roots of the quadratic equation x2 + 4x + 4 = 0 is:
A)(z0 @22 ©F2-2) D)(2-2)
Ans. (C) (-2, -2)
38. The system of equations aix +b1y + c1 = 0 and az2x +b2 y + c2 = 0 has an infinite number of
Solutions if:
(A)ai/az #b1/b2 (B)ai/az=bi/b2#c1/c2 (C) ai/az =bi/b2=c1/c2 (D) none of these
Ans. (C) ai/az=bi/b2=c1/c2
39. The system of equations aix +b1y + c1 = 0 and azx +b2 y + c2 = 0 has a unique solution if:
(A)ai/az #b1/b2 (B)ai/az=bi/b2#c1/c2 (C) ai/az =bi/b2=ci1/c2 (D) none of these
Ans. (A) ai/az # b1/b2
40. The system of equations aix +b1y + c1 = 0 and azx +bzy + c2 = 0 has no solution if:
(A)ai/az #b1/b2 (B)ai/az=bi/b2#c1/c2 (C) ai/az =bi/b2=ci/c2 (D) none of these
Ans. (B) ai/az=bi/b2#c1/c2
41.Inan AP, ifd=2,n =4, an =13 then a, is:
(A)6 (B)7 ()20 (D) 28
Ans. (B) 7
42. Inan AP, ifa=3,d = 2, n = 10 then ay, is:



(A)21 (B)23 (C)54 (D)100

Ans. (A) 21

43. Which of the following series form an AP?

(A) 2,4,8,16, ......... (B)O,-4,-8,-12,......... (0)1,3927,.....(D)0.2,0.22, 0.222,
0.2222,.....

Ans. (B) 0, -4,-8,-12,......... formsan AP (asd=-4-0=-4;-8-(-4) =-4;-12 -(-8) = -4)
44, The first three terms of an AP when the first term, a= 5 and common difference, d = 5 are:
(A)5,10,15 (B) 10,20,30 (C)10,-10,-20 (D)10,5,0
Ans. (A) 5,10, 15
45. If common difference of an AP is 5, then ais — a1s is:
(A)1 (B)31 (@5 (D)15
Ans. (C) 5
46. Sum of first 20 natural numbers is:
(A)210 (B)120 (C)55 (D)15
Ans. (A) 210
47. Which term in the AP: 68, 64, 60, ......... is -87?
(A) 50th  (B) 45th (C) 30th (D) 20tk
Ans. (C) 20th
48. The missing terms in the box of the AP: O, 13,0, 3,....... is.
(A)18,8 (B)14,16 (C)16,10 (D)18,10
Ans. (A) 18, 8
49.1Ifk, 2k -1, k + 1 are three consecutive terms of an AP, then the value of k is:
(A)-2 (B)3/2 (O)-3/2 (D)6
Ans. (B) 3/2
50. If the 5n + 3 is the nth term of an AP, then the common difference is:
(A)15 (B)12 (€)5 (D)1
Ans. (C) 5
51. The first three terms of an AP if an = 2n + 5 are:
A)1,2,3 (B)7,10,13 (©)7,9,11 (D)11,13,17
Ans. (C) 7,9, 11
52. The sum of first n natural numbers is:

(A)n(n+1)/2 (B)n(n+1) (C)n*+2n/2 (D) n3



Ans. (A)n(n+1)/2

53. Two geometrical figures are said to be similar if:

(A) They have same shape and size (B) they have same shape but different sizes

(C) They have same size but different shapes (C) they have same shape

Ans. (A) They have same shape and size

54. All geometrical congruent figures are:

(A) Not similar ~ (B) similar ~ (C) unequal (D) none of the above

Ans. (B) similar

55. The ratio of any two corresponding sides in two equiangular triangles is always:

(A) The same (B) different (C) equal (D) none of the above

Ans. (A) the same

56. If two angles of one triangle are respectively equal to two angles of another triangles then
the two triangles are similar. This is referred to as the:

(A) AA Similarity Criterion for two triangles (B) SAS Similarity Criterion for two triangles
(C) AAA Similarity Criterion for two triangles (D) SSS Similarity Criterion for two triangles

Ans. (A) AA Similarity Criterion for two triangles

57. The perimeter of a circle is called the:

(A) Area  (B) diameter (C) radius (D) circumference

Ans. (D) circumference

58. The distance of any point P (x, y) from Origin is:

(A)V-x2-y2 (B)V-x2+y2 (C)Vx2+y2 (D)Vx2-y2
Ans. (C) Vx2 +y2

59. In which quadrant does the point (-3, 5) lie?

(A) first quadrant  (B) second quadrant (C) third quadrant (D) fourth quadrant
Ans. (B) second quadrant

60. The distance of the point P (3, 4) from the origin is:

(A) 1unit (B)3units (C)5units (D) 7 units
Ans. (C) 5 units

61. The coordinates of the midpoint of the line segment joining the points A(- 2, 8) and B(- 6, -
4) is:

A)42) B)(-42) (OQH-2) [D(4-2)
Ans. (B) (-4, 2)



62. The coordinates of the midpoint of the line segment joining the points A(a, b) and B(0, 0)
is:

(A)(@a+b/2,a) (B)(a+bb) (C)(a/2,b/2) (D) (a b)

Ans. (C) (a/2,b/2)

63. The value of 1 + tan? 450 is:

(A)-1 (B)0O (©O)1 (D)2

Ans. (D) 2

64. If cosO =1, then the value of 9 is:

(A) 00 (B)30° (C)e600° (D) 900
Ans. (D) 900

65. The value of 3 cot? A - 3 Cosec? A is equal to:

(A)-3 (B)0O (O3 D)1

Ans. (A) -3

66. In AABC right angled at B, if AC = 13cm, BC =5 cm and AB = 12 cm then sin A is equal to:
(A)13/5 (B)5/13 (C)12/13 (D) 13/12

Ans. (B) 5/13

67. The value of 9 sec?6 -9 tan?0 is:

(A)Oo (B)1 (€9 (bD)10

Ans. (C) 9

68. The value of cosec? (900 - 8) - tan?20 is:

(A)O (B)1 (©2 (D)3

Ans. (B) 1

69. Sin 2A = 2 sin A is true when A equals to:

(A) 00 (B) 300 (C) 450 (D) 600

Ans. (A) 00

70. If tangents PA and PB from a point P to a circle with Centre O are inclined to each other at
an angle of 800 then <POA is equal to:

(A) 500 (B)60° (C)700 (D)800
ANS. (A) 500

71. From a point Q, the length of the tangent to a circle is 4 cm and the distance of Q from the
Centre is 5 cm, then the radius of a circle is:

(A)1cm (B)5cm (€)3cm (D)4 cm



Ans. (C) 3 cm

72. The tangent drawn at the end points of a diameter of a circle C are:

(A) Equal (B) parallel (C) perpendicular (D) intersecting

Ans. (B) parallel

73. The distance between two parallel tangents of a circle of radius 8 cm is:

(A)8cm (B)12Zcm (C)14cm (D) 16cm

Ans. (D) 16 cm

74. The portion (or part) of a circular region enclosed between a chord and the corresponding
arc is called a/an:

(A) Arc of the circle (B) perimeter of a circle (C) sector of a circle (D) segment of a circle.
Ans. (D) segment of a circle

75. The portion (or part) of the circular region enclosed by two radii and the corresponding arc
is called the/an:

(A) Arc of the circle (B) perimeter of a circle

(C) Sector of acircle (D) segment of a circle

Ans. (C) sector of a circle

76. The Area of a circle is 49w cm?. Its circumference is:

(A) 7mcm (B) 14mtcm (C)21mcm (D) 28mcm

Ans. (B) 141 cm

77.1n a circle of radius 21cm, an arc subtends an angle of 600 at the centre. The length of an arc
is: (Take mt=22/7)

(A) 22cm (B)44cm (C)132cm (D) 231 cm

Ans. (A) 21 cm

78. If the area and circumference of a circle are numerically equal, then its diameter is:

(A) 2 units (B) 3 units (C) 4 units (D) 6units

Ans. (C) 4 units

79. If the circumference of a circle increases from 21 to 4T, then its area is:

(A) four times (B) tripled (C) doubled (D) halved

Ans. (A) four times

80. The total surface area of a hemispherical object of radius r, is:

(A) Tt r 2sq. units (B) 21 r 2sq. units (C) 3w r 2sq. units (D) 4m r 2sq. units

Ans. (C) 3w r 2sq. units



81. The length of a diagonal of a cube of side ‘@’ is:

(A) a V3 units (B) 3 Va units (C) V3a units (D) a/V3 units

Ans. (C) a V3 units

82. The area of square is the same as the area of circle. Their perimeters are in the ratio:
(A) 1:1 (B) 2:m (C) m: 2 (D) 2: Vm

Ans. (D) 2:Vm

83. A Bicycle wheel makes 1000 revolutions in moving 88000 m. the diameter of a wheel is:
(A)14m (B)24m (O)28m (D)40m

Ans. (C) 28 m

84. A garden roller has circumference of 4 m. the number of revolutions it makes in moving 40

m is:
(A)8 (B)10 (C)12 (D)16
Ans. (B) 10

85. Area of a sector angle p? of a circle with radius R units is:
(A)p/180X2mR (B)p/180XmRZ (C)p/360X2nR (D) p/360 X R?

Ans. (D) p/360 X t R2

86. The volume of a sphere of radius R is:

(A)2/3mR3 (B)4/3mR3 (C)3nR3 (D) 4t R3
Ans. (B) 4/3mtR3

87. The surface area of a sphere is 616cm?, its diameter is:

(A) 56 cm (B)28cm (C)14cm (D)7 cm
Ans. (C) 14 cm

88. During the conversion of a solid from one shape to another, the volume of the new shape
will:

(A) Increase (B) decrease (C)remain unaltered (D) be doubled

Ans. (C) remain unaltered

89. If the radius of a sphere becomes 3 times, then its volume will becomes:

(A) 3times (B)6times (C)9times (D) 27 times

Ans. (D) 27 times

90. Thee surface areas of two spheres are in the ratio 16:9. The ratio of their volume is:
(A) 64:27 (B)16:9 (C)4:3 (D)163:93

Ans. (A) 64:27



91. A metallic sphere of radius 9 cm is melted to form a solid cylinder of radius 9 cm. the height
of the cylinder is:
(A) 12cm (B)18cm (C)36cm (D) 96 cm
Ans. (A) 12 cm
92. If volumes of two spheres are in the ratio 64:27, then the ratio of their surface areas is:
(A) 3:4 (B)16:9 (C)9:16 (D) 4:3
Ans. (B) 16:9
93. The empirical relationship between mean, mode and median in asymmetrical distribution
is:

(A) Mode = 3 Median - 2 Mean (B) Mode = 3 Median + 2 Mean

(C) Mode = 2 Median - 3 Mean (D) Mode = Median - 2 Mean
Ans. (A) Mode = 3 Median - 2 Mean
94. Mode is:

(A) Least frequent value (B) middle most value
(C) Most frequent value (D) none of the above
Ans. (C) most frequent value
95. The cumulative frequency table is useful in determining the:
(A) Mean (B) Median (C) Mode (D) All of the above
Ans. (B) Median
96. If the mode of 16, 15,17, 16, 15, %, 19,17, 14 is 15 then x is:
(A) 15 (B)16 (C)17 (D) 19

Ans. (A) 15
97. Which of the following cannot be the probability of an event?

(A) 2/3 (B)-15 (€015 (D)o.7
Ans. (B) - 1.5
98. A die is thrown once. The probability of getting a number less than 3 is:

(A) 1/2 (B)1/3 (©Q1/4 (D)1/6
Ans. (B) 1/3
99. A die is thrown once. The probability of getting a prime number is:

(A)1/2 (B)1/3 (©)2/3 (D)1/6
Ans. (A) 1/2
100. The probability of a sure Event is:



(A) O (B)1/2 (€)1 (D) non-existent
Ans. (C) 1
101. The probability of an impossible Event is:
(A) O (B)1/2 (€)1 (D) non-existent
Ans. (A) O
102. If P(E) = 0.05, then P(E’) equals:
(A) -0.05 (B)O.5 (C)0.9 (D)0.95
Ans. (D) 0.95
103. A jar contains 6 red, 5 black, and 3 green marbles of equal size. The probability that a
randomly drawn marble would be green in colour is:
(A) 5/14 (B)11/14 (C)3/14 (D)6/14
Ans. (C) 3/14
104. The sum of the values of all the observations divided by the total number of observations
is called:
(A) Mean (B)mode (C)median (D) frequency
Ans. (A) mean
105. In a frequency distribution, the class having the maximum frequency is called:
(A) Class mark (B)classsize (C)medianclass (D) modal class
Ans. (D) modal class
106. Two coins are tossed. The probability of getting atmost one head is:
(A)1 (B)3/4 (C)1/2 (D)%
Ans. (B) 3/4
107. The perimeter of a circle of radius 7 units is: (take = 22/7)
(A) 7 units (B) 22 units (C) munits (D) 44 units
Ans. (D) 44 units
108. The angle described by a minute hand in 1 hour is:
(A) 60° (B)120° (C)180° (D) 360°
Ans. (D) 3600
109. The circumference of a circle of diameter d units is:
(A) td(B)2nd (C)4m/2 (D) md/2
Ans. (A)td



110. If the probability of a player winning a game is 0. 79, then the probability of his losing the
same game is:
(A)1.79 (B)0.31 (C)0.21% (D)o0.21
Ans. (D) 0. 21
111. If the roots of a quadratic equation ax? + bx + ¢ = 0, a # 0 are real and equal, then which of
the following relation is true?

(A) a=b2/c (B)b2=ac (C)ac=b2/4 (D)c=Db?%/a
Ans. (C) ac =b?/4
112. If cos (a + B) = 0, then the value of cos((a + 3)/2) is equal to:
(A) 1/¥2 (B)1/2 (C)0 (D)V2
Ans. (A) 1/V2
113. For some data x1, X2, ........ Xn Wth respective frequencies f1, f2, ....... fn, the value of }.fi (xi -
x')is equal to:
(A)nx (B)1 (OXfi (D)O
Ans. (D) O
114. The middlemost observation of every data arranged in order is called:
(A) Mode (B)median (C)mean (D) deviation
Ans. (B) median
115. Every composite number can be expressed as product of primes and this factorisation is
unique, apart from the order in which the prime factors occur. This is known as:

(A) Pythagoras theorem (b Euclid’s Division algorithm

(C) Fundamental Theorem of Arithmetic (D) Thales’s theorem

Ans. (C) Fundamental Theorem of Arithmetic
116. A number which cannot be expressed in the form a/b, where ‘a’ and ‘b’ are both integers
and b # 0 is called a/an:
(A) Rational number (B) irrational number (C) composite number (D) prime number
Ans. (B) An irrational number
117. A number which can be expressed in the form a/b, where ‘a’ and ‘b’ are both integers and
b # 0 is called a/an:
(A) Rational number (B)irrational number (C) composite number (D) prime number
Ans. (A) A Rational number

118. A number which is not divisible by 2 is called a/an:



(A) Even natural number (B) whole number (C) odd natural number (D) prime number
Ans. (C) An odd natural number

119. A natural number which has exactly two factors i. e.,, 1 and the number itself is called a:
(A) Rational l number (B) whole number (C)composite number (D) prime number
Ans. (D) prime number

120. A natural number which is not prime and has more than two factors is called a/an:

(A) composite number (B) whole number (C)odd natural number (D) prime number
Ans. (A) a composite number

121. The zero of a linear polynomial P (x) =a x + b, where a, b are real numbers, is:

(A) -a/b (B)-b/a (C)-(ab) (D)a/b

Ans. (B) -b/a

122. For any polynomial p (x), if p (a) =0, then ‘a’ is called:

(A) Constant of the polynomial (B) zero of the polynomial
(C) Degree of the polynomial (D) coefficient of the polynomial

Ans.(B) zero of the polynomial

123.1f 5 pencils and 7 pen together cost X 50, whereas 7 pencils and 5 pens together costs X
46, then the cost of one pen is:

(A)X3 (B)X7 (C)X5 (D)x12

Ans. (€)X 5

124. 1f 10 students of class X took part in a Mathematics challenge during the Talent Fest
organized by the School, and if the number of girls is 4 more than the number of boys, then the
number of boys is:

(A)3 (B)4 (C)5 (D)6
Ans. (A) 3

125. The Discriminant of the quadratic equation x2 + 8 x + 16 = 0 is:

(A)3 (B)2 (1 (D)o

Ans. (D)0

126. The solution of (x - 4) (x + 2) =0 is:

(A) 4,-2 (B)-4,2 (C)2,-2 (D)4,2
Ans. (A) 4, -2

127. The value of sec 600 is:

(A)V3/2 (B)1/2 (C)2 (D)1



Ans. (C) 2
128. The area of an equilateral triangle of side 'a’ is:
(A) 3a2 (B)2V3/a (C)V3/4a (D)V3/4a2
Ans. (D) V3/4 a2
129. The length of the altitude of an equilateral triangle of side 2 cm is:
(A) 3 (B)V3 (C)v3/2 (D)2V3
Ans. (B) V3
130. If AABC~ADEF and < A =470 and <E = 839, then <C is:
(A) 500 (B)47° (C)80°(D)830°
Ans. (A) 500
131. In a triangle, if the perpendicular from the vertex to the base bisects the base. The triangle
is:
(A) Scalene (B)isosceles (C)obtuse —-angled (D) right- angled
Ans. (B) isosceles
132. If the bisector of an angle of a triangle bisects the opposite side, then the triangle is:
(A) Scalene (B)isosceles (C)equilateral (D) right- angled
Ans. (C) Equilateral
133.If A (x1, y1), B (%2, y2) and C (x3, y3 ) are the three vertices of a triangle then area of a AABC
is:
(A) 2 |x1(yz-ys) +x2 (y3-y1) +x3 (y1-y2)| (B) ¥2[xz2(ys-y1) +x3(y1-y2) +x3 (y1-y2)|
(C) Y2 lxa(y2-y1) +x2(ys-y1) +x1(y3-y2)| (D) Y2 |x1(yz-y1) +x2(y3-y2) +x3(y1-y3)|
Ans. (A) %2 [x1(y2 - y3) + x2 (y3 - y1) +x3 (y1 - y2)|
134. Three points in a plane are collinear if the area of a triangle is:
A1 (B1/2 (€-1 (D)O
Ans. (D)0
135. Which one of the following is the Hero’s Formula for finding the area of a triangle?
(A) %2 base X height  (B) %2 |x1(y2 - y3) + X2 (y3 - y1) + x3 (y1 - y2)|
(C) Vs(s-a)(s - b)(s - ¢), where a, b, c are the sides of a triangle and s =a + b + ¢/2
(D) None of the above
Ans. (C) Vs(s-a)(s - b)(s - ¢), where a, b, c are the sides of a triangle and s = a + b + ¢/2
136. The relation between sin®, cos0 and tan9 is:

(A) cosB/sinb = tand (B) sinB/cos6 = tan6



(C) tanB/sinb = cosO (D) tanB/cosB = sin®
Ans. (B) sin6/cos6 = tanf
137. The relation between sin®, cos0 and cot0 is:
(A) cosB/sinB =tan6 (B) sinB/cosO = tan®
(C) tanB/sinb = cosO (D) tanB/cosB = sin®
Ans. (A) cosB/sinB = cotb
138. If 6 = 300 then the value of cos?6 - sin?0 is:
(A)1 (B)1/2 (©O)-1 (D)o
Ans. (B) 1/2
139. A part of the circle whose end points are end point of a diameter is called a:
(A) Circumference (B)segment (C)semicircle (D) perimeter
Ans. (C) semicircle
140. A wire is bent in the form of a circle of radius 28 cm, and then its length is:
(A) 176 cm (B) 188 cm (C) 228 cm (D) 236 cm
Ans. (A) 176 cm
141. In a circle of radius 21 cm, an arc subtends an angle of 600 at the centre. Then the length
of the arc is:
(A) 20cm (B)21cm (C)2Z2cm (D) 121cm
Ans. (C) 22 cm
142.1f T’ and ‘h’ represent the radius of the base and height of a right circular cone
respectively then its curved surface area is:
(A) mr h units (B) m r2h units (C) tr (V r2 + h2) units (D) i r h? units
Ans. (C) mr (V r2 + h?) units
143. The mean of first 10 natural numbers is:
(A) 5.5 (B)9.5 (C)10.5 (D)11.5
Ans. (A) 5.5
144. The mean of first 10 whole numbers is:
(A) 5.5 (B)45 (C)3.5 (D)7.5
Ans. (A) 5.5
145. The point (3, - 4) lies in the:
(A) First quadrant (B) second quadrant (C) third quadrant (D) fourth quadrant
Ans. (D) fourth quadrant



146. The volume of a cube of an edge of 4 cm is:
(A) 16 cm3 (B)64cm3 (C) 128 cm3 (D) 256 cm3
Ans.(B) 64 cm3
147. Eight metallic sphere each of radius 2Zmm are melted and recast into a single sphere. Then
the radius of the new sphere is:
(A) 4mm (B)45mm (C)55mm (D)6 mm
Ans. (A) 4 mm
148. The difference between the minimum and maximum values of the data is called:
(A) classlimits (B) classinterval (C) class size (D) range of data
Ans.(D) range of data
149. A die is thrown once. The probability of getting an even number is:
(A) 1/4 (B)2/3 (©1/2 (D)1/3
Ans. (C) %2
150. A letter in English alphabets is chosen at random then the probability that the chosen
letter is a consonant is:
(A) 21/26 (B)11/25 (C)15/26 (D)21/23
Ans. (A) 21/26
151. A bi-quadratic polynomial is a polynomial of degree:
(A)1 (B)2 (C)3 (D)4
Ans. (D) 4
152. If b2 - 4ac > 0, then the quadratic equation ax? + bx + ¢ = 0 has:
(A) real and equal roots (B) real and unequal roots
(C) no real roots (D) none of the above
Ans. (B) real and unequal roots
153. If b2 - 4ac = 0, then the roots of the quadratic equation ax2 + bx + ¢ = 0 are:
(A) -b/2a,-b /2a (B)-b/2a,b/2a (C)2b/a,-2b/a (D) a/2b,-a/2b
Ans. (A) -b/2a,-b /2a
154.Inan A.P:a,a+d,a+2d,a+ 34, .......... , its general term tn equals to:
(A) a+nd (B){a+(n-1)d} (C)(@a+n)/2 (D){n(a+n)d}
Ans. (B){a+ (n-1)d}
155. The total surface area of a cube of length ‘a’ units is:

(A) 3a?Zsq.units (B)4a2sq.units (C)6a?sq.units (D) 8a?sq. units



Ans. (C) 6a2 sq. units

156. The total surface area of a right circular cylinder of radius ‘r’ units ad height ‘h’ units is:
(A) sq.units (B) 2mrhsq.units (C)2mr(r-h) sq. units (D) 31 r (r +h) sq. units

Ans. (A) 21t r (r +h) sq. units

157. The coordinates of the point P (x, y) which divides the line segment joining the points

A(x1,y1) and B(xz, y2)in the ratio m:n is (x, y) equals to:

) )

(A) (mx2+mx1 my2+my1) (A) (mxz—mxl myz—myl)

m+n m+n m+n m+n
mx,—mx, MmMmy,—my, ‘mx2+mx1 my2+my1
(A) ( m-n ' m-n ) (A) ( m-n ' m-n )

Ans (A) (mx2+mx1 my2+my1)

) m+n ' m+n
158. If the mean of a frequency distribution is 8.1, and }:fixi= 132+ 5h, ), fi= 20, then h
equals:
(A) 3 (B)4 (C)5 (D)6
Ans. (D) 6

159. A die is thrown once, then the probability of getting an even prime number is:
(A) 1/6 (B)1/2 (C)1/3 (D)2/3
Ans. (A) 1/6
160. If sin A = 3/5, then the value of tan A is:
(A) 4/3 (B)3/4 (©)3/5 (D)5/4
Ans. (B) 34
161.if o, B and y are the zeroes of the cubic polynomial ax3 + b x2 + cx + d, where a, b, ¢, d are
real numbers ad a # 0, then the value of af§ + By + ya is equal to:
(A) -d/a (B)-c/a (C) b/a (D)c/a
Ans. (D) c/a
162.If ‘a’ is the first term, ‘d’ the common difference of an A P, then sum of first n terms is:
(A) n/2{(a+(n-1)d} (B)n/2{(2a+n)d}
(COn/2{2a+(n-1)d} (D)n{2a+(n-1)d}
Ans. (C)n/2{2a+ (n-1)d}
163.If ‘a’ is the first term, | is the last term of an A P, then its nth sum is:
(A) n/2{(a+1} (B)n/2{(2a+1}
(O n/2{2a-1} (D)n{a+l}
Ans. (A)n/2{a+1}
164. In an AP, the difference between t n+1 and t n is called the:



(A) Firstterm (B)lastterm (C) common difference (D) nextterm
Ans. (C) common difference
165. In a triangle, the line segment joining from one vertex to the mid -point of the opposite
side is called its:
(A) Median (B) perpendicular (C) hypotenuse (D) angle bisector
Ans. (A) median
166. Centroid of a triangle is the point of concurrency of its three:
(A) Angle bisectors (B) medians (C) altitudes (D) perpendicular bisectors
Ans. (B) medians
167. When the co-ordinate axes intersect each other at a point called Origin, its coordinates
are:
(A) xy) B)(Cx-y) (©(0.0) (D)(xy
Ans. (C) (0,0)
168. The reciprocal of cosine 6 is:
(A) tan©® (B)secO® (C)cosecB (D)sin®
Ans. (D) sin 6
169.tan 20 + 1 is equal to:
(A) cot20 (B)sec28 (C)cosec?8 (D)cos26
Ans. (B) sec?26
170.1 - sin 2 0 is equal to:
(A) cot20 (B)sec206 (C)cosec?2B (D)cos26
Ans. (D) cos 26
171. The value of cosec 2 459 is:
(A) 1/¥2 (B)1/¥3 (C)2 (D)V2
Ans. (C) 2
172. The coordinates of centroid of a triangle with vertices (x1, y1), (X2, y 2) and (x 3,y 3)are:

(A) (x1+x2+x3 )’1+)’2+)’3) (A) (xl—x2+x3 Y1—J’2+J’3)

)

3 ! 3 3 3
X1+X2+X3 y1+Y2tYs3 X1+X2=X3 Y1+Y2—Y3
(A)( 2 ’ 2 ) (A)( 3 ! 3 )

X1+X2+X3 Y1+Y2+Ys3
Ans. (A) ( T )

173. The coordinates of a mid- point of the line segment AB with end points A (x1,y1), B (x2, ¥

2) is:



(A) (x1+x2 J’1'2*‘3’2) (A) ( —X2 3’1+3’2)

2

W (727 W (7 2)

2
Ans. (A) (x1+x2 J’1‘2*'3/2)

174. The perpendicular distance of a point from Y- axis called:
(A) Ordinate (B)abscissa (C) altitude (D) none of the above
Ans. (B) abscissa
175. The ordinates of all points on a horizontal line are:
(A) Parallel (B) perpendicular (C)equal (D) coincident
Ans. (C) equal
176. The abscissa of any point on the Y - axis is:
(A)1 (B)-1 (OO0 (D)2
Ans. (C) 0
177. The distance between the points P (a, 0) and Q (0, b) is:
(A) Vaz+b2 (B)a+b (C)Va2-bz (D)a-b
Ans. (A) Va2 + b2
178. The distance between the points (- 8/5, 2) and (2/5, 2) is:
(A) 1unit (B) 2 units (C) 3 units (D) 4 units
Ans. (B) 2 units
179. The distance between the points A (4, k) and B (1, 0) is 5 units then k equals:
(A) 4 (B)-4 (©0 (D)x4
Ans. (D) £ 4
180. The distance between the points P (0, 5) and Q (- 5, 0) is:
(A) 5units (B)5v2units (C) 2V 5units (D) V10 units
Ans. (B) 5V 2 units
181. If the end points of a diameter of a circle are (1, 2) and (3, 4) then the coordinates of the
Centre are:
(A) (2,4) (B)(23) (O(1,2) (D)(46)
Ans. (B) (2, 3)
182. The coordinates of reflection of the point P (- 1, - 3) in X -axis are:
(A) (-1,3) (B)(1,3) (€)(1,-3) (D)none ofthe above
Ans. (A) (-1, 3)



183. Distance covered by a wheel in one revolution is equal to:
(A) Diameter of a wheel (B) area of a wheel
(C) Circumference of a wheel (D) none of these
Ans. (C) circumference of a wheel
184. The circumference of a bicycle wheel that makes 5000 revolutions in moving 11 km is:
(A) 500cm (B)250cm  (C) 220 cm (D) 150 cm
Ans. (C) 220 cm
185. Angle described by the hour hand of a clock in 12 hours is:
(A) 3600 (B)180° (C)2709 (D)90o
Ans. (A) 3600
186. The perimeter of a scalene triangle having sides 15 cm, 14 cm, 13 cm is:
(A) 42cm (B)52cm  (C) 72cm (D) 84 cm
Ans. (A) 42 cm
187. The perimeter of an equilateral triangle with side 9 cm is:
(A) 9cm (B)18cm (C)27cm (D) 36 cm
Ans. (C) 27 cm
188. If the radius of a sphere is doubled then the ratio of the volumes of the first sphere to the
new sphere is:
(A) 1:2 (B)1:4 (C)1:6 (D)1:8
Ans. (D) 1:8
189. The sum and product of the zeroes of a quadratic polynomial x2 - 9x + 14 are:
(A) 9,14 (B)-9,14 (C)9,-14 (D)14,9
Ans. (A) 9, 14
190. The sum and product of the zeroes of a quadratic polynomial k?x2 - k x + 1 are:
(A) 1/k,-1/k (B)-1/k,1/k2 (C)1/k 1/k*z (D) 1/k,-1/k?
Ans. (C) 1/k, 1/k2
191. The zeroes of a quadratic polynomial x2 + 9 x - 10 are:
(A)4,5 (B)-1,10 (€)9,-1 (D)-10,1
Ans. (D)-10,1
192. The quadratic polynomial with 2 as sum and - 8 as product of its zeroes is:
(A)x2-2x-8 (B)x2+2x-8 (CO)x2-2x+8 (D)x2+2x+8
Ans. (A) x2-2x-8



193. The quadratic polynomial with 0 and - 1/7 as its two zeroes is:
(A) 7x% +x (B)yx2-7x (C) x2+ 7x (D) 7x2 -x
Ans. (A) 7x2 +x
194. The first three terms of an AP whose first term ‘a’ = 1/3 and common difference
d=-2/3are:
(A) 1/3,-1/3,-1 (B)1/3,2/3,1 (©1/3,-1,-1/3 (D)1/3,-1/3,2/3
Ans. (A)1/3,-1/3,-1
195. The first three terms of an AP whose first term ‘a’ = 3. 5 and common difference
d=2.5are:
(A)2.5,6.5,85 (B)3.5,6.0,85 (C)35,55,75 (D)3.5,6.5,85
Ans. (C) 3.5, 6.0, 8.5
196. Ifa = - 2, d = 5 then the value of t10 is equal to:
(A) 23 (B)33 (C©)43 (D)53
Ans. (C) 43
197. The value of t1s of an AP: - 3,5, 13, ...... is:
(A) 69 (B)85 (€)93 (D) 109

Ans. (D) 109

198. The common difference of the AP: 0, 14, ¥, 34, ......... is:
(A) 1/4 (B)1/2 (C)3/4 (D)O

Ans. (A) 1/4

199. The quadratic formula of the quadratic equation ax? + b x + c where a, b, c are real
numbers and a #0 is given by x equals to:
(A) b2-4ac (B)vVb2-4ac (C) (-bxV(b2-4ac))/2 (D) -b+ V(b2-4ac)
Ans. (C) (-b + V(b2 - 4ac))/2
200. If the value of b2 - 4ac, of the quadratic equation ax? + b x + c where a, b, c are real
numbers and a #0 is negative then the nature of its roots are:
(A)notreal (B) real and unequal (C) real and equal (D)none of these
Ans. (A) not real
201. If the probability of winning a game is 0.3, then the probability of losing it is:
(A) 1.03 (B)1.0 (©09 (D)o.7
Ans. (D) 0.7



202. A letter is selected at random from the letters of the words ‘MATHEMATICS’ then the
probability of getting the letter M is:
(A) 2/11 (B)6/11 (C)4/11 (D)5/11
Ans. (A) 2/11
203. The mode of the following data:
110,120,130,120,110,140, 130, 120, 140, 120 is:
(A) 140 (B)130 (C)120 (D)110
Ans. (C) 120
204. The median of the following data:
7,5,12,9,24,8,4,7,10is:
(A)24 (B9 (€)12 (D)8
Ans. (D) 8
(Hint: arranging the data in ascending order as4, 5,7, 7,8, 9, 10, 12, 14 and apply formula for
median when n is odd)
205. The median of the following data:
6,8,15,16,9, 22, 21, 25,18 is:
(A) 21 (B)18 (C)16 (D)9
Ans. (C) 16
210. If the mean of 6, 8, 5, 7,4 and x is 7, then x equals to:
(A) 12 (B)24 (C)28 (D)30
Ans. (A) 12
211. If the mean of first n natural numbers is 5n/9, then n is:
(A)4 (B)5 (€)8 (D)o
Ans. (D)9
212. Ifthemean of X, x+ 3,x+ 6,x+9and x + 12 is 10, then x is:
(A)1 (B)2 (C)4 (D)6
Ans. (C) 4
213.1f 10 is the length of the line segment joining the origin from the point P (x, 8), then x is:
(A)6e (B)7 (€9 (D)12
Ans. (A) 6
214. A jar contains 25 marble with 10 green marbles and the rest are blue marbles. If a marble

is drawn at random from the jar, then the probability that the drawn marble is blue is:



(A)2/5 (B)3/5 (©4/5 ((D)1/5
Ans. (B) 3/5
215.1fA(-1,0),B (5,- 2) ad C (8, 2) are the vertices of a triangle ABC, then its centroid is:
(A) (6,00 (B)(0,6) (C)(40) (D)(120)
Ans. (C) (4, 0)
216. The probability that a non- leap year has 53 Sundays is:
(A) 1/7 (B)2/7 (C€5/7 (D)6/7
Ans. (A) 1/7
217. The probability that a number selected at random from the numbers 3,4,5,6,7, 8,9 is a
multiple of 4 is:
(A) 1/7 (B)2/7 (C)5/7 (D)6/7
Ans. (B) 2/7



Section-B
Very Short Answer Questions (2 Marks)

Chapter 1: Real numbers

1. Using Euclid’s division algorithm, find the HCF of 100 and 190
And Given numbers are 100 and 190

100) 190 (1
100
T 90)100(1
90
10)90 (9
90

X

By Euclid’s division algorithm, we get
190=100x1+90
100=90x1+10

90=10x9+0

* Remainder =0

.. HCF (100, 190) =10

2. Express 2025 as a product of its prime factors

Sol. 2025
675
225
75

25

Imlwlw'wlw

5
o 2025=3%x55
3. HCF of two numbers is 16 and their product is 3072. Find their LCM.

Ans We know,



HCF x LCM = Product of two numbers
= 16 x LCM =3072
= LCM =192

4. Find the HCF and LCM of 26 and 91 by prime factorisation method.
Ans | 3 26| 7 91

\13 ‘13

S 26=2x13
91=7x13

. HCF =13

S LCM =13 x2x7 =182

5. Find the smallest number which when divided by 35, 56 and 91 leaves remainder 7 in
each case.

Ans ‘ 535| 256| 7 91

7 2

.I_
7
. 35=5x7
56 =23x7
91=7x13

S LCM=7x5x23x13
= 3460
.. The smallest number = 3460 + 7
= 3467

6. Find the HCF of 24, 36, 176 by applying the prime factorisation method.

Ans 3 24| 2 36 l 2 176

2112 2|18 2 88

|




3 3 2 22
11
24 =23x3
36 =22x 32
176 =24 x 11
. HCF = 24
=4

7. Find the HCF and LCM of 336 and 54 by applying the fundamental theorem of
Arithmetic.

Ans 2 336 2 54

168 3
84 3

42 3

21

7

[ @[>~

5. 336=24%x3x%x7
54=2x33

S~ HCF=2x3=6

Product of two numbers
HCF

_ 336X 54>
e

LCM =

=3024

8. Find the largest positive integer which divides 615 and 963 leaving 6 in each case.

Ans The required largest number

= HCF (615- 6,963 -6)



= HCF (609, 957 )

31609 31957

7 1203 11 319

29 29

609=3x7x29

957 =3x11x29

. HCF =3 x 29
=87

.. The largest positive integer which divides 615 and 963 leaving remainder 6 in
each case is 87.

9. Using Euclid’s division algorithm, state whether 47 and 149 are co-primes or not

And Given numbers are 47 and 149

47)149 (3
141
"~ 8)47(5
40
T 7)8(1
7
T 1)7(7
7

X

By Euclid’s division algorithm, we get
149 =47 x3+8
47=8x5+7
8=7x1+1
7=1%x7+0
 Remainder =0
. HCF (47,149) =1

Hence, 47 and 149 are co-primes.



10. In a class there are 24 girls and 20 boys. Find the minimum number of books that can be
distributed equally among girls and boys.

Ans 2 24 20
T
]7 5
5. 24=23x%x3
20=22x5
S LCM=23x3 x5
=120

.. Minimum number of books that can be distributed equally among girls and boys =
120

Chapter 3: Pairs of Linear equation in Two Variables :-

11. Check whether the given pair of linear equations 2x + 5y = 17,5x + 3y = 14 has
unique, no solution or infinitely many solutions.

Ans 2x + 5y =17
5x +3y =14
Here,
a, =2,by = 5¢, =-17

az = S,bz = 3,C2 = _14'

ulnN

S
N
w

C1 -17 _ 17
Cy -14 14

.. The given pair of linear equations has a unique solution.



12. Determine the value of k for which the given pair of linear equations 2x + 3y —5 = 0,
kx — 6y — 8 = 0 have unique solution.

Ans 2x+3y—-5=0
kx—6y—8=0
Here,
a, =2,by =3,¢c4, =-5
a, =k, b, =—6,c, = —8

For unique solution,

@ b
az b,
2 A1
= PR &
2 1
= E#_——_Z

= k +—4

13. Find the value of k for which the system of linear equations kx + 2y = 5and 3x —y =
10 has no solution.

Ans kx+2y=5
3x —4y =10
Here,
a, =k,by =2,c, =-5
a, =3,b, =—4,c, =-10

For no solutions,

From the first two, k = -



From the last two, k # 2

14. Find the value of k, for the following system of equations will represent the coincident
lines?

x+2y+7=0, 2x+ky+14=0
Ans x+2y+7=0
2x +ky+14=0
Here,
a,=1,by=2,¢c,=7
a, =2,b,=k,c, =14

For coincident lines,

G _b_a

az b, C2

=

NN

s
* i

2_

From the first two, % =

= k=4

15. Solve the following system of linear equations:

2x+3y =0
3x +4y =5
Ans 2x+3y=0 =2x=-3y :>x=—37y ------------- (i)
3x +4y =5

—~ 3 (_ 373’) + 4y =5 [Substituting the value of x from (i)]

= _Tgy+4y=5

-9y+8y 5
5 =



= —=5
2

= -y =10

= y=-10

Putting the value of y in eqn (i), we get

=¥
2
_ -3 xg—ﬁ?)s
- 1
=15
x =15
y=-10

16. Sum of two numbers is 35 and their difference is 13. Find the numbers.

Ans Let one number be x
.. The other number = 35 — x
According to the question
x—(35—-x)=13
= x—35+x=13

= x+x=13+35

= 2x =48
24
x =2
-

= x=24

.. One number = x = 24
Other number = 35 — x
=35-24

=11



17.1f 2 is added to the numerator of a fraction, it reduces to % and if 1 is subtracted from the

denominator, it reduces to § Find the fraction.

Ans Let the fraction be 5

According to the question,

x+2
y

1
2

= y=2(x+2)

=>y=2x+4 - (i)
Again,

x _1

y-1 3

=>3x=y-1

= 3x =2x+4 —1 [using eqn (i)]
= 3x—-2x=4-1
= x=3
Putting x = 3 in eqn (i), we get
y=2x+4
=>y=2Xx3+4
> y=6+4
= y=10

. . X 3
.. The required fraction = > = 1o

18. 10 students of class 10 took part in Mathematics quiz. If the number of girls is 4 more
than the number of boys, represent this situation algebraically.

Ans Let the number of boys by x and the number of girls be y
* The total number of students is 10

Lx+y=10



Also, the number of girls is 4 more than the number of boys
Ly=4+x

19. A father is three times as old as his son. In 12 years time, he will be twice as old as his
son. Find the present ages of father and the son.

Ans Let the present age of the son be x years
.. The present age of the father be 3x years
After 12 years,

Son’s age will be (x + 12) yrs
Father’s age will be (3x + 12) yrs
According to the question
3x +12 = 2(x + 12)
= 3x+12 =2x + 24
= 3x—2x =24-12
= x =12
.. Son’s Present age = x yrs = 12

Father’s present age = 3x yrs = (3 X 12) yrs = 36 yrs

20. Check whether the system of equations 6x + 4y = 2, 3x + 2y = 1 is consistent.

Ans 6x +4y =2
3x+2y=1

Here,

—=—_-= 2
a; 3
b _42_ 5
b, 2
Cq -2
—_—= —= 2
Cy -1
a, _ by C1



.. The given system of linear equations is consistent.

Chapter 4: Quadratic Equations:

21. Check whether x = gis a solution of 3x%? + 10 = 11x or not

Ans LHS = 3x2 + 10
2
=3 X (g) + 10 [Puttingx = g]
=¥ %2410
9%/

=2 110
3

_ 25430

RHS = 11x =11 x2=2
3 3

* LHS = RHS

5. : : :
L x=zisa solution of the given equation

22.Determine the value of k if x = — g is a solution of the equation 3x2 + kx + 5 = 0.

Ans 3x2+kx+5=0

:>3><(_?5>2+k><( 5)+5=0

3

3B _ k. 5_
9; 3
= B _X45-0
3 3
— 25—5k+15=0
3
= 40-5k=0
= 5k =40

= k=8



23. The product of two consecutive positive integers is 240. Formulate the quadratic
equation whose roots are these integers.

Ans Let the first positive integer be x
.. The consecutive positive integer = (x + 1)
.. According to the question,
x(x+1) =240
= x%+x =240
= x2+x—-240=0
24. Solve the quadratic equation x? + 3x — 18 = 0 by factorisation.
Ans x2+3x—-18=0
= x2+6x—3x—18=0
= x(x+6)—3(x+6)=0

= (x+6)(x—3)=0

*. Either, or,
x+6=0 x—3=0
= x=-—6 = x=3
x=-6,3

25. Write the discriminant of 3x% — 2x + 8 = 0.

Ans The given equation is 3x* — 2x + 8 = 0
Here,
a=3,b=-2,c=8
. Discriminant = b? — 4ac
=(-2)2-4x3x8
=4-96

= —92



26. Determine the nature of roots of the quadratic equation 6x2 + 7x — 10 = 0
Ans The given equation is 6x% + 7x — 10 = 0
Here,
a=6b=7.c=-10
Discriminant (D) = b? — 4ac
=(7)? —4x 6 x (—10)
=49 + 240
= 289
D >0
.. The given equation has real and unequal roots.

27.The product of Amit’s (in years) 3 years ago and his age (in years) 7 years later is 56.
Formulate a quadratic equation to find his present age.

Ans  Let Amit's present age be x yrs
3 years ago, Amit’s age was (x — 3) yrs
7 years later, Amit’s age will be (x + 7) yrs
According to the question,
(x—3)(x+7)=56
= x(x+7)—3(x+7) =56
= x?+7x—3x—21-56=0
= x2+4x—-77=0
28. Does the equation 9x? — 12x + 4 = 0 have both roots equal.
Ans The given equation is 9x% — 12x + 4 = 0
Here,
a=9b=-12,c =4
-.Discriminant (D) = b? — 4ac

=(-12)?—-4x9x4



= 144 — 144

.. The given equation has both roots equal.

29. Find the value of k for which the equation 3x? — 5x + 2k = 0 has real and equal roots.

Ans The given equation is 3x% — 5x + 2k = 0
Here,
a=3,b=-5,c=2k
The given equation will have real and equal roots if
Discriminant = 0
= b?—4ac=0
= (=5)2-4x3x2k=0
= 25-24k =0

= — 24k =-25

_ 25

= k =
24

30. State the nature of the roots of a quadratic equation if its
(i) discriminant is greater than zero
(ii)  discriminant is equal to zero

Ans (i) If discriminant is greater than zero, then the roots are real and unequal
(distinct)

(ii) If the discriminant is equal to zero, then the roots are real and equal
(repeated)

Chapter 6: Triangles

31. When are two triangles said to be similar?

Ans Two triangles are said to be similar if their,

i) Corresponding angles are equal
ii) Corresponding sides in the same ratio (or proportional)



32.D and E are points on the sides AB and AC respectively of a AABC. Determine whether
DE || BC or not where AD = 5.7cm,DB = 9.5cm,AE = 4.8 cm and EC = 8 cm.

AD _ 5.7cm

Ans =
DB 9.5cm
3
T s
AE __48cm
EC 8cm
3
s
_AD _ AE
‘DB EC

.. By the converse of Thales’ Theorem (or Basic Proportionality Theore)

DE |l BC

33.Ina AABC, D and E are points on the sides AB and AC respectively such that DE || BC. If
AD = 2cm,AB = 6 cm,AE = 3 cm, find AC. A

Ans In AABC,

~“ DE || BC

.. By Basic Proportionality Theorem, :
AD _ 4E /
AB ~ AC

3
cm B
AC

2
- - =

6
= 2 XAC=6X3cm

= AC =9cm.

34.Ina AABC, D and E are points on the sides AB and AC respectively such that DE || BC. If

20 — 2 3nd AE = 7.2cm, find AC.
DB 3

Ans In AABC
“ DE || BC

.. By Basic Proportionality Theorem,

AD AE
o5 = ¢ /

2 7.2cm
- - =
3 EC B




= EC =10.8cm
oL AC = AE + EC
=72cm+10.8cm

=18 cm

35. The perimeter of two similar triangles are 25 cm and 15 cm respectively. If one side of
first triangle is 9 cm, what is the corresponding side of the other triangle.

Ans Let the corresponding side of the other A be x

* the two As are similar

One side of one A _ Perimeter of one A
" Corresponding side of other A Perimeter of the other A

9cm _ 25

x 15

=>xX25=15X9cm

= x= 54cm

.. The corresponding side of the other A is 5.4 cm

36. Triangles ABC and DEF are similar. If ar(AABC) = 9 cm?, ar(ADEF) = 64 cm?
and DE = 5.1 cm, find AB.

Ans  AABC~ADEF

ar(AABC) _ AB?
" ar(ADEF)  DEZ2

 the ratio of two similar As is equal to the ratio]
of their corresponding sides

= \/% = \/(ij;)z [Taking square root of both sides]
3 AB

= - =
8 51cm

= 8 XAB=3X%X51cm

15.3
= AB = T cm

= AB=191cm



37.The side of a certain triangle are givenas a = 3 cm,b = 4 cm and ¢ = 7 cm. Determine
whether it is a right angled triangle or not.

Ans Here,

a=3cmb=4cmandc=7cm
s.a? =3 cm)?=9cm?
b? = (4 cm)? = 16 cm?
c? = (7 cm)? = 49 cm?

s a?+b?=9cm?+ 16 cm?

= 25 cm?

* c?

Hence, the triangle is not a right angled triangle

38. In the adjoining figure, AOAB~AOCD. When AB = 8cm, BO = 6.4cm, 0OC =
3.5¢cm and CD = 5¢cm, find OA and DO.

Ans

D
“AOAB~AOCD B
.AB_ 04 __ 0B
““¢b oc oD
g_ 0OA _ 64cm
=~ 5T 35em oD
Taking,Ez 04
5 3.5cm
C
= 5X04=8x%x35cm
= 0A=56cm A

. 8 6.4 cm
Taking, - =
5 oD

= 8X0D=5x%x64cm

= 0D =4cm

39. A man goes 15 m due west and then 8 m due north. How far is he from the startin
point?

Ans Let O be the starting point

OA = 15m and AB = 8m



In right AOAB

8m

A
m ‘f

OB? = 0A%? + AB?>  [By Pythagoras Theorem]
= OB? = (15m)? + (8m)?
= O0B? = 225m? + 64m?

= OB? = 289m?

= OB =+289m?2
= 0B=17m

.. The distance of the man from starting point is 17m

40. In the adjoining figure, ZAPQ = 4B. Prove that AAPQ~AABC.If AP = 3.8cm, AQ =
3.6cm,BQ = 2.1cm and BC = 4.2cm find PQ.

A

Ans In AAPQ and AABC,



tA=2A (Commonangle)
2APQ = £B (Given)

~.AAPQ~AABC (AA Similarity)

. AP _ PQ
" AB BC

38 _ PQ
3.6+2.1 4.2

3.8 PQ
= —=—
5.7 4.2

= 5.7XPQ =38x%x42cm

57 38 42
= —XPQ=—X— cm
10 10 10
14
= PQ=? cm

= PQ=28cm

Chapter 8: Introduction to Trigonometry

41.1f Cosf = %, find the value of sinf and cot6.

Ans ABC is a right angled A, right angled at B
We have Cosf = —22¢
Hypotenuse
_ 4B
T AC
_3
s

By Pythagoras Theorem in AABC, we get
AC? = AB? + BC?
= (5k)? = (3k)? + (B()?
= 25k? = 9k? + BC?
= B(C? = 25k? — 9k?
= BC? = 16k?

= AC? =16k?

2k




= AC = 4k

. Perpendicular
sin = —————
Hypotenuse
__BC
T AC

4k
" sk
4

Base
cotl =

Perpendicular

__AB
T BC
_ 3k
T4k

3
4

42. Find the value of Sin60°Co0s30° + Cos60°Sin30°
Ans Sin60°Co0s30° + Cos60°Sin30°

3 3 1 1
:£X£+—X—
2 2 2 2

Sl w

+

N

w
+
[uy

IS

43.1f A = 30°, verify that sin2A4 = 2sinA cosA
Ans LHS =sin24

= sin2 x 30°

= sin60°

_ V3

2

RHS = 2sinA cosA



= 25in30° X cos30°

1 3
—o2xix B
2 2

V3

2
.. LHS=RHS
Hence Verified
44.1f sin(A+ B) =1and cos(A—B)=1,0°< A+ B <90° A4 >, find A and B.
Ans sin(A+B)=1

= sin(4 + B) = sin90°

—A+B=90°
=>A=90"—B - (i)
cos(A—B)=1

= cos(4 — B) = cos0°
= A-B=0°
= 90°—B—-B =0° [using eqn ()]

= — 2B = —-9(°

:>B=£
2
= B = 45"

Putting B = 45° in eqn (i), we get

A=90°-B
= 90° — 459
s A =45°
B = 45°

2

45. Evaluate: (Sin 250)2 — (M)

cos 650 sin 290



Ans

46. Prove that
co

Ans

sin 259 } { cos25° }
sin(90°-659) c0s(909-290)

sin 250}2 {cos 250}
sin 250 cos 259

00
s800

LHS

= 1+ sin33° x

2

(sin 250)2 (cos 610)
c0s 650 sin 290

2 2

2

+ cos57% cosec33° =1

__ sin10°

—o0 T cos 579 cosec 33°

c0s(90°-109)

= ————+5in(90° — 57°) cosec 33°

cos 800

cos 80°

= + sin 33° cosec 33°

cos 800

1
sin 330

=1+1

= 2

=RHS

Hence Proved

47.Prove that (1 — Sin%0)Sec?6 = 1

Ans

= Cos?%0 x

LHS = (1-Sin%6)Sec?6

= Cos?%0 x Sec?0

1
Cos26

=1

=RHS

Hence Proved



cos@ _ 1+sinf

48. Prove that T

—sin6 cos6

__ cosf
" 1-sind

Ans LHS

__ cosf (1+sin6)
T (1-sin@)(1+sinh)

__cos6 (1+sinB)
T 12—sin26

cosf (1+sinf)
1-sin26

__cos6 (1+sinB)
- cos?0

__1+sin@

cos6
= RHS

Hence Proved

2 2
49.1f x cosecd = a and y cotf = b prove thata—2 - b—2 =1
X2y
2 2
Ans LHS = a—z - b—z
X2y
__ (xcosec8)?  (ycotB)?
- 2 - y2
__ x%cosec?®  y? cot?6
- 2 - y2
= cosec?6 — cot?6
=1
=RHS
Hence Proved
50. Prove that (Sec?4 — 1)(Cosec?A—1) =1
Ans LHS = (Sec?A—1)(Cosec?’A—1)

= tan®A X cot*A

1
tanZA

= tan®A X



=RHS

Hence Proved

Chapter 14: Probability

51. A die is thrown once. What is the probability of getting a number less than 3?

Ans Total number of possible outcomes {ie 1,2,3,4,5,6} = 6

Number of favourable outcomes less than 3 {ie 1,2} = 2

number of favourable outcomes

.. P (less than 3) =

total number of possible outcomes

2
6

1
3

52. A bag contains 6 red balls, 8 white balls, 5 green balls and 3 black balls. One ball is
drawn at random from the bag. Find the probability that the ball drawn is red or black.

Ans Total number of balls in the bag=6+8+5+3
=22
.. Total number of possible outcomes = 22

Number of favourable outcomes =6 +3 =9

number of favourable outcomes

.. P (red or black) =

total number of possible outcomes

53. A box contains 20 cards number 1 to 20. A card is drawn at random from the box. Find
the probability that the number on the drawn card is a prime number.

Ans Total number of possible outcomes = 20
Prime numbers are 2, 3,5, 7,11, 13,17, 19

..Number of favourable outcomes of a prime number = 8

number of favourable outcomes

.. P (prime number) = ;
total number of possible outcomes



54. One card is drawn at random from a well shuffled deck of 52 cards. Find the probability
that the card drawn is

(i) A black card
(i)  Aspade

Ans Total number of possible outcomes = 52

(i)Number of black cards = 26

.. Number of favourable outcomes = 26

number of favourable outcomes
. P (ablack card) = ]

total number of possible outcomes

26

52

=1
T2
(ii) Number of spade = 13

. Number of favourable outcomes = 13

. P(aspade) = ;—z

NI

55. A bag contains lemon flavoured candies only. Maline takes out one candy without
looking into the bag. What is the probability that she takes out an orange flavoured
candy.

Ans Let the number of lemon flavoured candies be x

.. Total number of favourable outcomes = x

Number or orange flavoured candies = 0

. number of favourable outcomes
.. P (orange flavoured candies) = S

total number of possible outcomes

0
x

=0



56. Cards marked with numbers 13, 14, 15, ..., 60 are placed in a box and mixed
thoroughly. One card is drawn at random from the box. Find the probability that the
number on the drawn card is divisible by 5.

Ans Number are 13, 14, 15, ..., 60
.. Total number of possible outcomes = 60 - 12 = 48
Numbers divisible by 5 between 13 to 60 are
15, 20, 25, 30, 35, 40, 45, 50, 55, 60

.. Number of favourable outcomes = 10

number of favourable outcomes
total number of possible outcomes

.. P (divisible by 5) =
E
48

5

24

57.Cards bearing numbers 1, 3, 5, ..., 35 are kept in a bag. A card is drawn at random from
the bag. Find the probability of getting a card bearing a prime number less than 15.

35+1 _ 36

Ans Total number of possible outcomes = — =5 = 18

Cards bearing a prime number less than 15 are 3,5, 7, 11, 13

..Number of favourable outcomes = 5

number of favourable outcomes

.. P (a prime number less than 15) = ,
total number of possible outcomes

18

58. A bag contains 6 red balls and some blue balls. If the probability of drawing a blue ball is
twice that of the red ball, find the number of blue balls in the bag.

Ans Number of red balls = 6
Let the number of blue balls be x
.. The number of balls = 6 + x
.. The number of possible outcomes = 6 + x

Given,

P (blueball) = 2 x P (red ball)



X 6
=>—=2X—
6+x 6+x

=>x(6+x)=12(6+x)

12 (6+%)
> X =—
6+x
= x =12

. Number of blue ballsis 12

59. There are 30 cards of the same size, in a bag on which numbers 1 to 30 are written. One
card is drawn out of the bag at random. Find the probability that the number on the
selected card is not divisible by 3.

Ans Total number of possible outcomes = 30
Numbers divisible by 3 are 3, 6,9, 12, 15, 18, 24, 27, 30
.. Numbers of favourable outcomes of divisible by 3 is 10
.. P (not divisible by3)

= 1 — P(divisible by 3)

number of favourable outcomes
total number of possible outcomes

10
1——
30
=1—-
3—-1

60. The king, queen, jack and 10, all of spades are lost from the pack of 52 playing cards. A
card is drawn from the remaining well-shuffled pack. Find the probability of getting a

i) Red card
ii) King
Ans Total number of possible outcomes =52 - 4 =48

i) Number of red cards = 26



Number of favourable outcomes = 26

number of favourable outcomes

.. P (red card) =
( ) total number of possible outcomes

26

48

13
24

ii) Number of keys = 3

.. Number of favourable outcomes = 3
3

.. P(king) = P

16



Section-C
Short Answer Questions (3 Marks)
[Chapter-2: Polynomials]

1. Find the zeroes of the quadratic polynomial 2x? 4+ x — 10 and verify the relationship
between the zeroes and the coefficients.
Soln.: Let p(x)=2x2+x-10
=2x%+5x—4x—10
=x(2x+5)—2(2x+5)
= (2x+5)(x—2)
Now, p(x)=0
2 2x+5x—-2)=0
Either,2x+5=0 or, x—2=0

5
= x=-— or, x =2

Hence, the zeroes of p(x) are —g and 2.

Verification:
5
Sum of the zeroes = — 5 + 2
_ —5+4
-2
1
)
_ coefficient of x
T coefficient ofx2
5
Product of zeroes == X 2

10

2
constant term

~ coefficient of x2

Hence, verified.

2. Find a quadratic polynomial whose zeroes are 3 ++/5 and 3 —+/5.
Soln.: Sum of the zeroes =3 ++V5+3—+5
=6
Product of zeroes = (3 ++/5)(3 —V5)
= (3)* - (v5)?
=9-5
=4

Therefore, the required quadratic polynomial
= x2 — (sum of zeroes)x + Product of zeros
=x% —6x + 4. (Ans)



3. Check whether x2 + 3x + 1 is a factor of 3x* + 5x3 — 7x% + 2x + 2 by using division
algorithm.
Soln.: We have,
x?+3x +1)3x* +5x3 —7x? + 2x + 2(3x% — 4x + 2
3x% + 9x3 + 3x?
=) =) =
—4x3 —10x% + 2x + 2
—4x3 — 12x% — 4x
+) ) B
2x° + 6x + 2
2x* +6x+2
=) (=) (=)
0

Since, the remainder is 0.
Therefore, x* + 3x + 1 is a factor of x* + 5x3 — 7x% + 2x + 2. (Ans)

4. If one zero of the polynomial (a? + 9)x% + 15x + 6a is a reciprocal of the other, then
find the value of a.

Soln.: Given polynomial is (a? + 9)x? + 15x + 6a
Let the other zero be y

1
~ One zero = "

Now,
Constant term

Product of the zeroes = Coof ficient of 2

yxl_ 6a

y  a?+9

_ _6a_

a?+9
a’+9 =6a
a?—6a+9=0
a?-—(3+3)a+9=0
a’?-3a-3a+9=0
ala-3)—-3(a-3)=0
(a—3)(a—-3)=0
Either, a—3 =0 or, a—3=0
> a=3 or, a=3
Hence, the value of a is 3. (Ans)

$ 4048030 8 0

5. If @ and [ are the zeroes of x? —3x + 1, then find a polynomial whose zeroes are
a

B
E and ;.
Soln.: Let p(x) =x*-3x+1
Since, & and f are the zeroes of p(x).




coefficient of x
~Sum of the zeroes = — —ff. - / 7
coefficient of x

> a+ B=-="

1
= a+ pB=3

constant term
& Product of the zeroes

2 af = %
= af=1
Now, a quadratic polynomial whose zeroes are % and g

= x* — (Sum of the zeroes)x + Product of the zeroes
=x2—(5+ E)x+z>< £
a

B B a
= x% — (az;_gz)) x+1
P 22

S S

=x*-7x+1 (Ans)

6. If two zeroes of the polynomial f(x) = x® — 4x? — 3x + 12 are V3 and —/3, then find

its third zero.

Soln.: Given: f(x) = x3 — 4x* — 3x + 12
=x%—3x—4x? +12
=x(x*—3)—4(x*-13)
= (x*-3)(x—4)

To find the zeroes of the polynomial, we put
f(x)=0

2> (x*-3)(x—4)=0

Either, x2—=3)=0 or, (x—4)=0

2 x=+V3 or, x=4

2 x=+3,-V3

Hence, the third zero is 4. (Ans)

7. If one zero of the polynomial 3x? — 8x + 2k + 1 is seven times the other, find the value
of k.
Soln.: Let one zero of p(x) = 3x> —8x + 2k + 1 be y.
=~ The other zero = 7y.
So,

coefficient of x
Sum of the zeroes = — <2effictentofx

coefficient of x2



And,

constant term
Product of the zeroes =

coefficient of x2

3
92k+1)=7x3
18k +9 =21
18k =21-9

12
k=1

k = % (Ans)

L R U L

8. On dividing 3x3+x% + 2x + 5 by a polynomial g(x), the quotient and remainder are
(3x —5) and (9x + 10) respectively. Find g(x).
Soln.: Here, Dividend = 3x3+x% +2x+ 5
Quotient=3x -5
And Remainder =9x + 10
Divisor = g(x)
By Division algorithm,
Dividend = Divisor X Quotient + Remainder
= 3x34+x2+2x+5=g(x)x (3x—5) + (9x + 10)
2 3x3+x?+2x+5-9x—10 = g(x) x (3x — 5)
2 3x3+x*2-7x—5=g(x)x(3x-5)
= 3x3+x2-7x-5

g(x) = ——F——— - (i)

So, Dividing 3x3 + x2 —7x — 5 by 3x— 5, we get



3x—5)3x3+x2 - 7x—-5(x*+2x+1
3x3 — 5x?
=) B
6x% —7x
6x* — 10x
=) B
3x—5
3x -5
=) )

~ From (i), we have

3x3+x2-7x-5
3x-5

_ (Bx-5)(x%+2x+1)

- (3x-5)

=x24+2x+1

Hence, g(x) = x* + 2x + 1. (Ans)

glx) =

9. If @ and B are the zeroes of the polynomial p(x) = 3x? — 2x — 6, then find a3 + B3.
Soln.: Given:p(x) =3x*-2x -6

Sum of the zeroes = — Lcoefficient of x.
coefficient of x2
-(=2)

3

2
= a + B'::E

> a+ B=

constant term

Product of the zeroes = —————

coefficient of x2
-6

= (l)(l?== 3

> aXf=-2

Now,

B+p =@+ BB-3aBla + B)
- -sco )
= +4

_ 8+108

27

116
='E;' (AHS)

10. Divide 6x3 + 11x? — 39x — 65 by x? + x — 1 and hence verify division algorithm for
the polynomials.
Soln:  Dividend = 6x* + 11x* — 39x — 65
Divisor = x%2 + x — 1
So,



x> +x—1)6x3+11x2 —39x — 65 (6x+ 5
6 x3 + 6x% — 6x

=) = B
5x* —33x— 65
5x2+5x—5
=) =) B
—38x - 60
Quotient =6x+5
Remainder = —38x— 60

Verification:
Divisor X Quotient + Remainder
=(x*+x—-1)x(6x+5)+ (—38x —60)
= 6x3 + 6x2 — 6x + 5x2 + 5x — 5 — 38x — 60
= 6x3 + 11x% — 39x — 65
= Dividend

Hence, Verified.

CHAPTER - 4
QUADRATIC EQUATIONS

11. Solve the equation 10x — % = 3 by factorisation.
1

Soln.: 10x—-=3
N 10x2—1=3
X
= 10x%? -1 =3x
= 10x2-3x—-1=0
= 10x2—-(5-2)x—1=0
= 10x2—-5x+2x—1=0
2 5x2x-1)+12x—-1)=0
2 2x—1)GBx+1)=0

Either, 2x —1=0 or, 5x+1=0

1 1
= - r [ ——
S S or, X -

1 1 . .
Hence, x = 3 and x = — 5 are the roots of the given equation. (Ans)



12. Solve the quadratic equation v2x? — 3x — 2v/2 = 0 by completing the squares.
Soln.: The given equation is -

V2x? —3x—-2V2=0

N zz_%x_%:O[DividingthroughOUth V2]
= 2_%x—2=0

= xz—%x=2

= x2—2xxx:—ﬁ+(23—ﬁ)2:2+(%)2
= (x—zs—ﬁ)2=2+§

- (x_zg_ﬁ)2=168+9

= x—%=i %

= x—%=i%

= x:;_ﬁi%

5 xm

= x_zﬁ’%

= x=2\/§.—E

Hence,x = 2v2 and x = _Tﬁ are the roots of the given equation. (Ans)

13. Examine whether the quadratic equation 2x2 + x — 6 = 0 have real roots. If so, find the

roots.

Soln.: Quadratic equationis 2x* +x—6=0.
Comparing it with ax? + bx + ¢ = 0, we have
a=2, b=1 c=-6

Now,

Discriminant, D = b? — 4ac
=(1)?2-4x%x2x(—6)
=1+48
=49

Since, D > 0

=~ The given equation has real roots given by -

x = —b+\VD

2a



= +
2X2
-1+7
= = —=
4
-1+7 -1-7
= = , ——
4 4
6 8
= ==, —=
x 4’ 4
3
5 x== , -2
2

3 : :
Hence, 2 and — 2 are the roots of the given equation. (Ans)

14. Find the value of k for which the quadratic equation 2kx? — 40x + 25 = 0 have real
and equal roots. Also, find the roots.
Soln.: The given equation is -
2kx? —40x + 25 = 0 ------moommmemme- (i)
Comparing it with ax? + bx + ¢ = 0, we have
a=2k b=-40, c =25
So, Discriminant, D = b? — 4ac
= (—40)%? —4 x 2k x 25
=1600 — 200k

For real and equal roots,
Discriminant, D=0
= 1600 - 200k =0
= 1600 = 200k

1600
= k_zoo
= k=28.

Putting k = 8 in eqn. (i), we get
2kx? —40x +25=0

2 2X8Xxx>—40x+25=0
= 16x%> —40x+25=0

= (4x)2—-2x4xx5+(5)%2=0
= (4x—5)>=0

= (4x—-5)(4x—5)=0

s x=i

: : : 5
Hence, the real and equal roots of the given quadratic equation are " (Ans)

15. The sum of two numbers is 18. The sum of their reciprocals is i . Find the numbers.

Soln.: Given, sum of two numbers is 18.
Let the required numbers be x and (18 — x).
Then, By the question, we have



1 1 1

x 18-x 4

18—x+x 1
x(18-x) 4

18 1
18x—x%2 4
72 = 18x — x?

x> —18x+72=0
x2—12x—6x+72=0
x(x—-12)-6(x—12)=0
(x—12)(x—6)=0

Either, x —12=0 or, x—6=0

= x=12 or, x=6.

Hence, the two numbers are 6 and 12. (Ans)

44804808380 8 O

16. Divide 16m into two parts such that twice the square of the greater part exceeds the
square of the smaller part by 164.
Soln.: Let the greater part be x.
~ Smaller part will be (16 — x).

Now,
According to the question, we have

2x% = (16 — x)? + 164
2x% = (16)% — 2 x 16x + x* + 164
2x% = 256 — 32x + x% + 164
2x? —x%2+32x—256—-164=0
x2+32x—420=0
x?2 +42x —10x —420=0
x(x+42)—10(x+42)=0
(x+42)(x—10)=0
Either, x+42=0 or, x—10=0
2 x=-42 or, x=10
But, x = —42 isrejected as distance cannot be negative.
Hence, two parts are 10 m and (16 — 10) = 6 m. (Ans)

44804808330 0138

17. The sum of the squares of two consecutive natural numbers is 421. Find the numbers.
Soln.: Let the two consecutive natural numbers be x and (x + 1).
Now, According to the question, we have
2+ (x+1)?%=421
2> x> +x2+2.x1+1%2 =421
2 2x2+2x+1-421=0
= 2x2+2x—420=0
= 2(x24+x-210)=0



2 x2+x—-210=0or, 2+ 0

= x*+15x—14x—-210=0

2 x(x+15)—-14(x+15)=0

2 (x+15)(x—-14)=0

Either, x +15=0 or, x—14=0

= x=-15 or, x=14

As —15 is not a natural number, so it is rejected.

Hence, the required two consecutive natural numbers are 14 and (14+1) =

15. (Ans)
18. Solve: 2 _1__Z , Where x # —1,1.
x+1 2 3x— 3
Soln.: 3 _1__z
- x+1 2 3x-1
= 6—1(x+1) 2
2(x+1) 3x—-1
= 6—x—1 2
2x+2 3x-1
= 5—x — 2
2x+2 3x-1
2 22x+2)=(5B-x)3x—-1)
= 4x+4=15x—-5—3x% + 1x
= 3x2+4x—-16x+4+5=0
= 3x2-12x+9=0
= 3(x*-4x+3)=0
= x2—4x+3=0o0r, 3+0
= x2-3x—-x+3=0
2 x(x—3)—-1(x—-3)=0
2 (x-3)(x—1)=0

Either, x —3 =0 or, x—1=0
= x=3 or, x=1
Hence,x =1, 3. (Ans)

19. A girl is twice as old as her sister. Four years hence the product of their ages (in years)
will be 160. Find their present ages.
Soln.: Let the sister’s present age be x years.
=~ Girls present age = 2x years.
Four years hence, Sister’s age = (x +4) years
Girl's age = (2x + 4) years
Now, According to the question, we have
(x+4)2x+4) =160
> 2x%+8x+4x+ 16 = 160
= 2x*+12x+16—-160 =0
> 2x%+12x— 144 =0



2(x* +6x—-72)=0

x’+6x—72=0 or, 2+0
x2+12x—6x—-72=0
x(x+12)—-6(x+12)=0
(x+12)(x—6)=0

Either, x+12=0 or, x—6=0

> x=-12 or, x=6

Here, x = —12 isrejected as age cannot be negative.
s X = 6 years

Hence, the present age of sister = 6 years.

& The present age of a girl= 2 X 6 = 12 years. (Ans)

448 40 30

20. Find the value of k for which the equation x? — 4x + k = 0 has distinct real roots.

Soln.:

The given equationis x2 —4x+ k =0
Comparing it with ax? + bx + ¢ = 0, we have
a=1 b=-4 c=k
For distinct real roots, we have
Discriminant > 0
b* —4ac >0
(-4)2-4x1xk>0
16 —4k >0
16 > 4k
4k < 16

k<2
4
k <4 (Ans)

g 4 80408013 0



CHAPTER -7
COORDINATE GEOMETRY

21. Find the values of a when the distance between P(a,—1) and Q(5,3) is 5 units.
Soln.: We have,
PQ=5

5—-a=3 or, 5—a=-3
a=5—-3 or, a=5+3

a=2 or, a=8

Hence, the values of a are 2 and 8. (Ans)

= PQ?* = 52 [Squaring both sides]
2 (5—a)?+ (3+1)2=52
= (5-a)*+(4)*=25
= (5—-a)®>+16 =25

2 (5-a)?=25-16

=2 (5—-a)?=9

2 5—a=+V/9

= 5—a=413

=

=

=

22.1f the points (2,1) and (1,—2) are equidistant from the point (x,y), prove that x +
3y=0.

Soln.: Since the point P(x,y) is equidistant from the points A(2,1) & B(1, —2).
.~ AP = PB

AP? = PB? [Squaring both sides]

(x=2+(@-1D*=(x-D*+(y+2)°

X2 —4x+4+y*-2y+1=x*-2x+1+y*+4y+4

—4x -2y =-2x+4y

—4x+2x =4y + 2y

—2x = 6y

—-x =3y

0=x+3y

x+3y=0

Hence,x + 3y = 0. (Proved)

$ 4423234800878

23. Find the coordinates of the point, which divides the join of A(—1,7) and B(4,—3) in the
ratio 2:3.
Soln.: Let the coordinates of the point be P(x,y)
Here, x;,=-1, y; =7
X, =4, y,=-3
m=2, n=3
Now, Using Section Formula, we have



mxz+nxq myz+ny;p
(x,y) = ( ) )

m+n m+n
_ (2><4+3(—1) 2(—3)+3><7)
- 2+3 ' 243

_ (E —6+21)
~\s5 '’ 5
5 15
=5
=(1,3)
= The coordinates of the required point is P(1,3). (Ans)

24. Find the area of the triangle whose vertices are (5,—7), (—4,—5) and (4,5).
Soln.: Let the given vertices be A(5,—7), B(—4,—5) and C(4,5)
Here, x4y =5, y;=-7
X2=—4, y2=-5
X3 = 4 , Y3 = 5
1
~ Areaof AABC =2 |x1(y2 — y3) + x2(y3 — y1) + x3(y1 — ¥2)|
1
=>15(=5-=5)+ ({5 - (=N} +4{-7- (-5}

=215(=10) + (—4)(5 + 7) + 4(=7 + 5)|

- % |=50 + (—4)(12) + 4(—-2)|

1

=2|-50 - 48 — 8|
1

= 2|-106|

=1 106
2

= 53 Sq. units. (Ans)

25. Find the third vertex of a triangle ABC, if two of its vertices are B(—3,1) and €(0,—2)
and its centroid is at the origin.
Soln.: Let the third vertex of a triangle be A(x3,¥y3) and its centroid is (0,0) at the
origin.
Here,x; =-3, y; =1
Xo=0, y,=-2
x=0, y=0
Now, Using the centroid formula, we have

_ [(xX1tXx2+Xx3 Yy1+Yy2tYys3
(x,y)—( 3 ’ 3 )

—340+x3 1+(-2)+

|:> (0’ 0) — ( 3 X3 , ( 3) }’3)
—3+x3 -1+

> 00)=(5=,7)

Then,

_ —-3+x3

0=
3



> —3+x3=0

= X3 = 3
And,
-1+y3
0 =1t
3
= y3 == 1.

Hence, the required third vertexis (3,1). (Ans)

26. Find the ratio in which the point P(m, 6) divides the line segment joining the points
A(—1,3) and B(2,8). Also, find the value of m.
Soln.: Let P(m, 6) divides the line segment joining A(—1,3) and B(2,8) in the ratio
k:1.
Here, x;,=-1, y; =3
X, =2, y,=8
m=k, n=1
Now, Using Section Formula, we have coordinates of P
_ (mx2+nx1 my2+ny1)

m+in ' min

kx2+1(-1) k><8+1x3)
k+1 " k+1
2k-1 8k+3)

> (m,6) =

= (m,6) = (k+1 " k+1

8k+3
Now, 6 =
k+1

= 6k+6=8k+3

= 6k—8k=3-6
2 —2k=-3
3
= k= >
2 k:1=3:2
2k-1
And, m = e}
3
E+1
o m=
2
4
= m = E
Hence, the required ratiois 3:2 and m = g. (Ans)

27.Find the value of p for which the points A(—1,3), B(2,p) and C(5,—1) are collinear.
Soln.: Here,x; =-1, y; =3
Xp=2, Y2=P
x3=5, y3=-1
Since, the given points are collinear



~Areaof AABC =0
%|X1(y2 —y3)+x,(y3—y1) +x3(y1 —y2)| =0
HeDp - D} +2(-1-3) + 56 - p)| =

2|(-D@P+1)+2(-4)+15-5p| =0
2l-p-1-8+15-5p|=0

>|-6p + 6| =0
—6p+6=0
—6p = —6

p =1 (Ans)

g0 4 3 4 4 4 0

28.1f the point P(—1,2) divides the line segment joining A(2,5) and B in the ratio 3:4,
find the coordinates of B.
Soln.: Let P(—1,2) divide the line segment AB in the ratio 3: 4.

By Section Formula, the coordinates of P are -
(3x+4(2) 3y+4(5))

344 ' 344
_ (3x+8 3y+20)
“\7 "’ 7
But, P is (—1,2)
3x+8 3y+20
. =—-1 and = =2

7
= 3x+8=-7 and 3y+20=14

2 3x=-7—8 and 3y=14-20
__1 —_8

2 Xx= 3 and y = 3

= x=-5 and y=-2

Hence, the coordinates of B are (—5,—2). (Ans)

29.Prove that the points (3,0), (6,4) and (—1,3) are the vertices of a right-angled
isosceles triangle.
Soln.: Let the given points be A(3,0), B(6,4) and C(—1,3).

Then, By Distance Formula, we have

AB = /(6 —3)? + (4 — 0)2 =9 + 16 = 25 = 5 units
BC=.(-1-6)2+ (3—4)2 =49 + 1 = V50 = 5vV2 units
AC=./(-1-3)2+ (3-0)2 =16 + 9 = V25 = 5 units
Thus, AB = AC [5 units each]

= A ABC is an isosceles triangle.
Also,




BC* =50 = 25 + 25 = AB* + AC?
= £A =90° [Pythagoras Theorem|
= A ABC isright angled at A.
Hence, the given points are the vertices of a right-angled isosceles triangle.
Proved.

30. Find a point on the y — axis which is equidistant from the points A(2,3) and B(—4,1).

Soln.: We know that a point on the y — axis is of the form (0, y).

So, Let the point P(0, y) be equidistant from the points A(2,3) and B(—4,1).
Then,
PA=PB

= PA? = PB? [Squaring both sides]

= (2-02+B-y)32=(-4-07>*+1-y)?

= (2)2+ 3 -2@)y+y* =D+ (1) - 2Dy +¥?

2 4+9—-6y+y>*=16+1— 2y + y?

= 13 -6y =17 — 2y

> —6y+2y=17—13

2 —4y=4

= y= _14

2 y=-1

Hence, the required point on the y — axis is (0,—1). (Ans)



CHAPTER -10
CIRCLES

31.If the tangent at a point P to a circle with centre O cuts a line through O at Q such that
PQ = 24cm and 0Q = 25cm. Find the radius of the circle.
Soln.: Tangent PQ = 24 cm and 0Q = 25cm
Radius OP is joined.
Since, the tangent at any point of a circle is
perpendicular to the radius through the point
of contact.
~ OP L PQ = 20PQ =90°
Now, inrt. A OPQ, 25 cm
By Pythagoras Theorem, we have
0Q* = OP* + PQ* Q 24cm P
(25)% = OP? + (24)?
625 = OP* + 576
OP? = 625 - 576
OP% =49
OP =49
OP =7cm
Hence, the radius of the circle is 7 em. (Ans)

448 13838330

32.PQ and PT are tangents to a circle with centre O and radius 5 cm. If PQ = 12 cm, then
prove that the perimeter of the quadrilateral is 34 cm.
Soln.: Radius=0Q =0T =5cm
Tangent, PQ = 12 cm
Since, the lengths of two tangents drawn from
an external point to a circle are equal.
~PT=PQ=12cm
Now,
Perimeter of quadrilateral PQOT
=PQ+0Q+0OT+TP
=12+5+5+12
= 34 cm. Hence, Proved.

33.In the figure, CP and CQ are tangents to a circle with centre 0. ARB is another tangent
touching the circleat R.If CP = 11 cm and BC = 7 cm, then find the length of BR.
Soln.: Given: CP =11 cm and BC =7 cm.
Since, the lengths of two tangents drawn from
an external point to a circle are equal.
~CP=CQ=11cm ------------- (i)




& BQ = BR -------------- (ii)
But, CQ = BQ + BC
= 11 = BR + 7 [from (i) & (ii)]
= 11—-7 =BR
= 4 =BR
= BR=4cm
Hence, the length of BR is 4 cm. (Ans)

34. In the figure, quadrilateral ABCD is circumscribed. Find the perimeter of a quadrilateral
ABCD,ifAL=6cm, BL=5cm, CM =3 cm and DN = 4 cm.
Soln.:
Since, the lengths of two tangents drawn from A
an external point to a circle are equal. L B
~ AL = AT = 6 cm (Tangents from A) ----- (i)
BL = BM = 5 cm (Tangents from B) ----- (ii)
CM = CN = 3 cm (Tangents from C) -----(iii) T M
DN = DT = 4 cm (Tangents from D) ----- (iv)
Now, Perimeter of a quadrilateral ABCD
=AB + BC+ CD + DA
= (AL +BL)+ (BM + CM) + (DN + CN) + (AT + 1 D N C
[from (i), L), L e\t )|
=(6+5+GB+3)+4+3)+(6+4)
=11+8+7+10
= 36 cm. (Ans)

35.In the figure, PT and PT' are tangents from P to the circle with centre 0. R is a point
on the circle. Prove that PA + AR = PB + BR.
Soln.:

Since, the lengths of two tangents drawn from
an external point to a circle are equal.

Then, PT = PT' (Tangents from P)-----(i)

AT = AR (Tangents from A) ----- (ii)

& BT' = BR (Tangents from B) ----- (iii)

From equation (i), we have
PT = PT'
= PA+ AT = PB + BT’
= PA+ AR = PB + BR [Using (ii) & (iii)]. Hence, Proved



36. In the figure, O is the centre of the circle, PT is the tangentand PLM is the secant passing

through the centre 0. If PT = 8 cm and PL = 4 cm, then find the radius of the circle.
Soln.: Given: Tangent PT = 8 cm

PL =4 cm and OT is joined.

Let, Radius=0T = OL =r

Since, the tangent at any point of a circle is

perpendicular to the radius through the point

of contact.

.~ OT L PT = £OTP =90°

Now, inrt. A OTP,

By Pythagoras Theorem, we have

OP? = OT?* + PT?

= (OL + PL)? = r? + (8)?

2 (r+4)2=r%*+64

2> r2+8r+16 =7r*+ 64

= 8r+ 16 =64

= 8r=64-16

= 8r =48

48
D r=—
8

> r=6cm
Hence, the radius of the circle is 6 cm. (Ans)

37.In the figure, A ABC is circumscribing a circle. Find the length of BC.

Soln.: A
Since, the lengths of two tangents drawn from 4cm
an external point to a circle are equal.
~ AR=AQ =4cm 11CM
BR=BP =3cm R Q
& PC=QC
= PC=AC-AQ 3cm
= PC=11-4
= PC=7cm. B P C

Hence, the length of BC = (BP + PC) =3+ 7 =10 cm. (auy)

38. The two tangents drawn from an external point P to a circle with centre O are PA and
PB. If £ZAPB = 70° what is the value of ZAOB ?
Soln.:

Since, the tangent at any point of a circle is
perpendicular to the radius through the point
of contact.




~AO 1 AP = 2PAO = 90°

OB 1 PB = +PBO =90°
Now, in quadrilateral PAOB, we have

2PAO + £AOB + 4PBO + £APB = 360°

90° + LAOB + 90° + 70° = 360°
2AOB + 250° = 360°
2AOB = 360° — 250°
£AOB = 110° (Ans)

408 40 0

39.In the figure, AB is a common tangent to the given circles, which touch externally at P.
If AP = 3.2 cm, find the length of AB.

Soln.: Given: AP = 3.2 cm
Since, the lengths of two tangents drawn from
an external point to a circle are equal.

~ PT=PA=3.2cm A =
- B
& PT =PB
. PA=PB=3.2cm
Now,
AB =PA+PB
=3.2+3.2
=6.4cm
Hence, the length of AB is 6.4 cm. (Ans)

40. A circle touches the side BC of a AABC at a point P and touches AB and AC when
produced at Q and R respectively. Show that AQ = %(Perimeter of AABC).

Soln.:
Since, the lengths of two tangents drawn from
an external point to a circle are equal.

BP = BQ -------- (1)

CP =CR -------- (ii)
& AQ = AR -------- (iii)
Now,

Perimeter of AABC = AB + BC + CA

=AB + (BP + PC) + CA
= (AB + BP) + (PC + CA)
= (AB + BQ) + (CR + CA)[from (i)&(ii)]
= AQ + AR
= AQ + AQ [from (iii)]
= 2AQ

Hence, AQ = %(Perimeter of AABC). (Shown)



CHAPTER -12

AREAS RELATED TO CIRCLES

41. The difference between the circumference and the radius of a circle is 37 cm. Find the

area of the circle.(Use = g)

Soln.: Let the radius of the circle be ‘r’ cm.
Now, According to the question, we have
Circumference - Radius = 37 cm

= 2nr—r =37
2 r(2m—1) = 37
22
= r(2x7—1)—37
44-7
= r(—7 )_37
= rx§=37
= r=37><1
37
> r=7cm
Hence, Area of the circle = mtr?
=2y 72
7
=£x49
7
=22%X7

= 154 cm? (Ans)

42.Find the angle subtended at the centre of a circle of radius 5 em by an arc of length
5w
?; cm.

Soln.: Given: Radius,r = 5cm

Length of arc, | = 53—” cm

Now, Length of an arc = 5?"

ro __Sn
180° 3
5mx180°
D =2
3XmTX5

= 0 = 60°
Hence, the required angle is 60°. (Ans)




43. A race track is in the form of a ring whose inner circumference is 352 m and the outer
circumference is 396 m. Find the width of the track.

Soln.: Let the inner radius be 'r’
& the outer radius be 'R’
Given:
Inner Circumference = 352 m
= 2mr = 352
2 2 X % X1 =352
o o 3527
2x22
= r=56m
Also,
Outer Circumference = 396 m
= 2mR = 396
2 2x= xR =396
o R = 3967
2x22
= R=63m
. The width of the track =R-r
=63 — 56
=7m (Ans)

44. Find the area of the minor sector of a circle of radius 4 cm and of angle 30°. (Use T =
3.14)
Soln.: Given: Radius of the sector,r =4 cm
& Sector angle , 8 = 30°

Now,
nr2e
360°
_3.14x(4)%x30

360
_3.14x16%30

360
_ 3.14x16

12
_ 3.14x4

Area of the minor sector =

= 4.186 cm?
=4.19 cm? (Ans)



45. A sheet of paper is in the form of a rectangle ABCD in which AB =40 cm and AD =
28 cm as shown in the adjoining figure. A semi-circular portion with AD as a diameter

is cut off. Find the area of the remaining paper. (Use = g)

Soln.:

C D

28 cm

Radius,. — — o aavane

Now,
Area of the remaining paper
= Area of the rectangle — Area of the semi circle

— AB ><AD—%m~2

=40 X 28 — > X = x (14)?

=1120—§x§x14x14

=1120-11X%x2 x 14
=1120 - 308
=812 cm? (Ans)

46. What is the perimeter of a sector of angle 45° of a circle with radius 7 cm. (Use = ?)

Soln.: Given: Radius (r) = 7 cm
Central angle (0) = 45°
Now,
Perimeter of the sector =2r + gz,
22X7x45°
=2Zx7+ 7x180°
11
=14+ Sy
=14+5.5

=19.5 cm (Ans)

47.A circular park, 42 m in diameter, has a path 3.5 m wide running around it on the
outside. Find the cost of gravelling the path at Rs 20 per sq.m. (Use T = %)
Soln.: Inner diameter (d) =42 m

=~ Inner Radius (r) = g = 42—2 =21m



So, Radius of outer circle (R) =21 m+ 3.5m = 24.5m
Now,
Area of the path = R? — ir?
=m(R?* —1r?)
=n(R+1r)(R—71)
= ?(24. 5+21)(24.5 — 21)

=§x45.5x3.5

_ 22%x455%x35
T 7x10x10
= 500.5 m?

=~ The cost of graveling the path = Rs 20 X 500.5 = Rs 10010. (Ans)

48. A chord of a circle of radius 14 cm subtends an angle 60° at the centre. Find the area of

: 22
the major sector. (Use ™= 7)

Soln.: Given: Radius (r) = 14 cm
Sector angle (@) = 60°
Now,
2
Area of the major sector = mr? — 1;20?

—ar?(1--2

= mr (1 360°)

_ 22 2 _ 60°
=7 X (14)” x (1 360°)

=§x14x14x(1—%)

=22><2><14><(g)
:3080

6
=513.33 cm? (Ans)

49. A steel wire when bent in the form of a square encloses an area of 121 cm?. If the same
o : . ) . 22
wire is bent in the form of a circle, find the area of the circle. (Use = 7)

Soln.: Let the radius of a circle be 'r’.
Given:

Area of the square = 121 cm?

= (Side)? = 121

= Side = V121

= Side=11cm

-~ Perimeter of the square = 4 X Side =4 X 11 =44 cm
Since, the same wire is bent in the form of a circle.

=~ Circumference of a circle = Perimeter of a square



= 2mnr = 44
= 2x§xr=44

o o HX7
2x22
> r=7cm
Hence, Area of the circle = mr?
=2 x (7)?
22
=—X7x7
7
=22X%x7

=154 cm? (Ans)

50. A pendulum moving through an angle of 30° and describing an arc 4.4 cm in length.
Find the length of the pendulum. (Use = g)

Soln.: Given: Sector angle (@) = 30°
Length ofanarc (I) = 4.4 cm
Let the length of the pendulum be r’.
Now,

Length of anarc = 4.4 cm
=4.4

ré

180°
22xrx30° _ 44

=

= - 2=
7x180° 10

=

=

22xr _ 44

7x6 E
_ 44X7x6

T 10x22
= r=8.4cm

Hence, the length of the pendulum is 8.4 ecm (Ans)




CHAPTER - 14
STATISTICS

51. Find the mean of the following data:

Class Interval 0-10 10 — 20 20-30 30 —-40 40— 50
Frequency 12 16 6 7 9
Soln.:
Class Interval Frequency (f;) Class Mark (x;) fixi
0-10 12 5 60
10 — 20 16 15 240
20-30 6 25 150
30 —-40 7 35 245
40 - 50 9 45 405
Zfi = 50 Zfix,- - 1100

By Using Direct Method, we have

Mean, x

_ 2fixi

xfi
_ 1100

50
= 22. (Ans)

52. Find the mode of the following distribution:

Class Interval 0-20 20—-40 40 — 60

60 — 80

Frequency 15 6 18

10

Soln.:

Here, the class 40 — 60 has the maximum frequency 18.
So, the modal class is 40 — 60.

Therefore,  Lower limit (1) of the modal class = 40

Class size (h) = 20

Frequency (f;) of the modal class = 18

Frequency (fy) of the class preceding the modal class = 6
Frequency (f,) of the class succeeding the modal class = 10

Now, Using the formula, we have
Mode =1+(ﬂ)xh

2f1—fo-f2

= 40 +( 18-6

2x18-6-10

12
36—16) x 20

12
=40 +EX 20
=40+ 12
=52 (Ans)

)xzo
=40+




53. Find the median of the following frequency distribution:

Class Interval 0—-100 | 100 -200 200 - 300 300 — 400 400 — 500
Frequency 40 32 48 22 8
Soln.:
Class Interval Frequency Cumulative
Frequency
0-100 40 40
100 — 200 32 40 + 32 =72
200 - 300 48 72 +48 =120
300 - 400 22 120 + 22 = 142
400 — 500 8 142 + 8 = 150
Total N =150
Here, N = 150

N 150
Now,—=— =175
2 2

The cumulative frequency just greater than 75 is 120 which corresponds to the class

200 — 300.

~ The median class is 200 — 300

Here, I = Lower limit of the median class = 200
N = number of observation= 150
C = cumulative frequency of the class preceding the median class = 72
f = frequency of the median class = 48
h = class size = 100

Now, Using the formula, we have
N
Median =1 + <2—) X h

=200+(

¢
f

48

75-72

)><100

~ 200+ (43—8) x 100

1
_200+EX 100

=200 +2
=200 + 6.25

=206.25 (Ans)

54. Find the median, if

I = Lower limit of the median class = 15

N = Total observation= 49
C = cumulative frequency of the class preceding the median class = 11

f = frequency of the median class = 15
h = size of the class interval = 5

Soln.:Using the formula, we have




=15+4.5
=19.5 (Ans)

55. Find the mode, if
l = Lower limit of the modal class = 15
h = size of the class interval = 5
f1 = Frequency of the modal class = 24
fo = Frequency of the class preceding the modal class = 18

f2 = Frequency of the class succeeding the modal class = 17
Soln.:Using the formula, we have

_ f1—fo
Mode = L+ (110) x

=15+ (5mrec) X 5

6
=15+ (48—35) x5
— 15+ (%) X 5

30
=15 +E
=15+2.3
=17.3 (Ans)

56. What is the difference of median and mean, if the difference of mode and median is 42 ?
Soln.: Given:

Mode — Median = 42

= Mode = 42 + Median ----------------=-=----- (i)
Now, Relation among mean, median and mode is -
Mode = 3Median — 2Mean ---------------------- (ii)

From equation (i) and (ii), we get

3 Median — 2 Mean = 42 + Median
3 Median — Median — 2 Mean = 42
2 Median — 2 Mean = 42
2(Median — Mean) = 42

. 42
Median — Mean = -

4 323830



= Median — Mean = 21. (Ans)

57. For the following distribution:

Marks Number of students
Below 10 5
Below 20 7
Below 30 8
Below 40 12
Below 50 28
Below 60 30
Find the modal class.
Soln.:
Marks Number of students Cumulative Frequency
(cf)
Below 10 5 5
10 — 20 (7—-5)=2 7
20—-30 8-7)=1 8
30 —-40 (12-8) =4 12
40 — 50 (28—-12) =16 28
50 — 60 (30—-28)=2 30

So, we see that the highest frequency is 16, which lies in the class interval 40 — 50.

~. The modal class is 40 — 50.

(Ans)

58. The following frequency distribution gives the weights of 30 students of a class:

Weight (in Kg) Number of students
40 — 45 2
45 —-50 3
50 — 55 8
55-60 6
60 — 65 6
65 —70 3
70 — 75 2

Based on the above information, answer the following questions:
(i) Find the median class of the data.

(i)

Find the class mark of the median class.

Weight
(in Kg)

Number of students

(fo)

Cumulative Frequency (cf)




40 - 45 2 2
45 -50 3 2+3=5
50 - 55 8 5+8=13
55 -60 6 13+6=19
60 — 65 6 19+ 6 =25
65—-170 3 25+3 =28
70 — 75 2 28+2 =30
Total N =30
Here, N = 30
= % = ? = 15 which is just greater than the cumulative frequency 13 and thus lies
in the class 55 — 60.
(i) So, the median class of the given datais 55 — 60.
(ii)  The class mark of the median class 55 — 60 is
Lower class limit + Upper class limit
B 2
55 + 60
2
115
2
=57.5 (Ans)
59. For the following distribution:
Class 0-10 10—-20 | 20—-30 | 30—40 | 40—50 | 50—-60
Frequency 3 6 8 15 10 8

Find the sum of lower limit of the median class and the lower limit of the modal class.
Soln.:

Class Interval Frequency Cumulative Frequency
(cf)
0-10 3 3
10 — 20 6 3+6=9
20-30 8 9+8=17
30 —-40 15 17 +15 =32
40 -50 10 32 +10 =42
50 — 60 8 42+ 8 =50
Here, N = 50
N 50

which is just greater than the cumulative frequency 17 and thus lies in the class
interval 30 — 40.

So, Median classis 30 — 40

= Lower limit of the median class is 30

Also, the highest frequency is 15, which lies in the class interval 30 — 40.

So, Modal Class is 30 — 40



~ Lower limit of the modal classis 30
Hence, Required sum = 30 + 30 = 60. (Ans)

60. Find the mean of the following data:

X 13 15 17 19 21
fi 8 2 3 4 5
Soln

Xi fi fixi

13 8 104

15 2 30

17 3 51

19 4 76

21 5 105

23 6 138

Yfi=28 Y fixi = 504

Now, Using the formula, we have

=~ _ xfixi _ 504 _
Mean, x = ST 18. (Ans)



Section-D
Long Answer Questions (5 Marks)
Arithmetic Progression

1. Which term of the arithmetic progression 3, 10, 17,........ will be 84 more than the 13t
term?
Solution: Given AP is 3, 10, 13....
Firstterm a1 = 3
Common difference, d = 10-3
=7
Let the nth term be 84 more than 13t term
an-ai13 =84
= ai+(n-1)d - {a1+ 12d} =84
= a1+ (n-1)d -a1-12d =84

= (n-1) x 7 -12x7 =84
= 7n -7 -84 = 84
= 7n-91=84
= 7n = 84+91
= 7n=175
= =175
7
= n=25

Therefore, the 25t is the required term.
2. Find the sum of the two -digit odd number.
Solution: The first two-digit odd numberis 11
And the last two-digit odd number is 99.
~ The arithmetic seriesis 11 + 13 + 15 + ....... +99
Now: First term, a1 = 11, second term az =13,a3 =15, ... ,an=99
Common difference,d =az-a1=13-11 =2
Let n be the numbers of the two-digit odd numbers

I e an=99
= ai+(n-1)d=99
= 11 +(n-1)x2 =99
= (n-1)x2 =99-11
= (n-1)x2 =88
= (n-1)=2
= (n-1) = 44
= n=44+1
= n =45

Using the formula,



3.

Sn= g (a1+an)
Sas== (11 + 99)
Sas =2 x 110

S45=45x55
S45=2475.

43 ¢ &

=~ the sum of the two digit odd numbers is 2475.

If the 10thof an A.P is 52 and the 17t term is 20 more than the 13t term, find the A.P.
Solution: let a1 be the first term and ‘d’ the common difference.
Given: a10=52
= a1+9d=52 (i)
And, aiz-aiz =20
= (a1+16d)-(a1+12d)=20
= ai+16d-ai-12d =20

= 4d =20
= d=2
4

= d=5
putting d=5 in (i), we get,

= a1+9x 5=52

= ai+45 =52

= a1=52-45

= a1 =7
Hence the A.P is 7,7+5,7+2x5,7+3x5, ...
i.e7,12,17,22,...

Thus, the A.Pis 7,12,17,22,...
The sum of the 5th term and the 9th term of an AP is 30. If its 25th term is three times its
8th term, find the AP.
Solution: Let a1 be the first term and d be the common difference
Given: as +a9 =30
ai+4d+a1+8d=30

2a1+12d =30

2(a1+6d) =30

ai+6d=15 (i)

43338

And, azs = 3xas

a1+ 24d =3(a1+ 7d)

a1+ 24d =3a1+21d
ai-3ai+24d-21d=0

-2a1+3d =0 (ii)
Multiplying equation (i) by 2 and equation (ii) by 1 we get
2a1+12d =30

$ 438



-2a1+3d=0

By adding 15d =30
30
d= E =2
Putting d = 2 in equation (i) we get
a1+ 6x2 =15
= ai1+12=15
= a1=15-12
= ai=3

Thus the AP is 3, 3+2, 3+2x2, 3 + 2x3,.....

le,3,57,9,....
Thus the APis 3,5,7,9,......
5. The 2nd, 31st and the last term of an AP are 7 %, % and -6 % respectively. Find the first term
and the number of terms.
Solution: Let a1 be the first term and d be the common difference and n be the number
of terms of the AP.

; - 73 _1 =& or 13
Given: az—74, a31—2and an = 62 or-—
34
= az—:
= 2:11+d=34—1
= 4a1+4d =31 (i)
1
a31—5
= a1+30d=%
= 2a1+60d=1 (i)

Multiplying equation (i) by 2 and equation (ii) by -4 we get.

8a1+8d =62
-8a1 - 240d = -4
By subtracting -232d=85

Putting d = -i in equation (i) we get
-1
4a1+4><(T):31

4a1-1=31



4a1=31+1

4a1 =32

a2

1=5

a1=8

-13

But, dn = 2

ai+ (n-1)d==>

B xGr=y

2 ()x(5)=—"-8

~1, _-13-16
= (-1 x()=—
-1 -29
= (-1) x () =—
= (n-1) == x (-4)
= n-1=58
= n=58+1
= n=>59

Hence, the first term is 8 and the last term is 59.

6. Find the middle term of the AP 6, 13, 20, .... 216.
Solution: the given AP is 6, 13, 20, .... 216.
Here the first term, a1 = 6
And the common difference, d =7
Let there be n terms in the given AP
Then, an=216

= ai+(n-1)d =216
= 6+ (n-1)d=216

= (n-1)x7=216-6
= (n-1) x 7 =210
= n—1=¥
= n-1=30

= n=30+1
SN

n = 31, which is odd.
~ The middle term is (nTH)th.

. 3141 32
ie, (T+)th = ()™ or, 16,



Hence the middle term is a16 given by:
aie=a1+ 15d
=6+15x7
=6+ 105
=111
~ The middle term of the AP is 111.

7. Find the sum of the following series: 72+70+68+.....+40
Solution:
Hereai1=72,a2=70,a3 =68 and an =40
s~ az-az=68-70=-2
az-a1=70-72=-2
Since,az-az=az-ai=-2

Therefore, the given series is an arithmetic series with first term a1 = 72 and common

difference, d = -2

Now, an=40
ai+(n-1)d =40
72+ (n-1) (-2) =40
(n-1) x (-2) =40-72
(n-1) x (-2) =-32
n-1)==
(n-1)=16
n=16+1
n=17

33838353

Using the formula:

Sn=2(a1 +an)

= S17=2(72 + 40)
= S17=""x 112

= S17=17 x 56

= S17=952

~ The sum of the series 72+70+68+.....+40 is 952.

8. How many terms of the sequence 18, 16, 14,....should be taken so that the series is 07

Solution: Given sequence is 18, 16, 14,.....
Herea1=18,a2=16,a3 =14



Thenas-a2=14-16=-2andaz-a1=16-18=-2
Since az-az=az-a1 =-2

The given sequence is arithmetic progression.

With first term, a1 = 18 and common difference, d = -2
Let there be n numbers of terms that make the sum O.

Sn = O

2(31 +an) =0
g{al +ai1+(n-1)d}=0
§{2a1+ (n-1)d}=0
2 x 18+ (n-1) (-2)} =0

n(36-2n+2)=2x0

n(38-2n)=0
n(38-2n)=0
2n(19-n)=0

4333 4 8 4 O

Either,2n=0

0
= n=-
2

= n =0, is rejected as the number of terms cannot be zero
or,19-n=0

= -n=-19
= n=19

Thus, there are 19th terms in the sequence that make the sum equal to zero.

9. (i) Find the sum of the first n natural numbers.
(ii) Find the sum of the first 110 natural numbers.
Solution: The given series is 1+2+3+4+......+ n is an arithmetic series with
First term,a1=1
And common difference,d = 1
Let there be n numbers of terms in the given series
an=n
= nth term=n

Using the formula,

Sn= g(a1 + an)

Sn =§(1 +1)



Hence the sum of the first n natural numbers is g(l +n)

(ii) Here, n =100

n(1l+n)
2

Sum of the first n natural numbers =

» Sum first 100 natural numbers = 22222100

=50x 101
=5050.

10. If the sum of n terms of an AP is (pn + qn2) where p and q are constants, find the
common difference.
Solution: Given sum of n terms of an AP is (pn + qn?)
= Sn=(pn + gqn?)

Let a1, az be the first and second term of an AP and d be the common difference.
Now, Sn=(pn +qn?)

= Si1=p+q (whenn=1)
=2 ai=p+q...(I) [Whennis 1S1=ai]

And, S2=px2+qx 22

= ai+az=2p+4q [~ Szis the sum of the first and the 2nd

term]
=2 (p+q)+az=2p+4q [using (i)}
= a2=2p+4q-(p+q)
= az=p+3q
But, Common difference, d = a2 - a1
=p+3q-(p+q)
=p+3q-p -q

= d=2q

Hence, the common difference of the AP is 2q.



GEOMETRY

11. State and prove basic proportionality theorem.
Statement: If a line is drawn parallel to one side of a triangle intersecting the other two
sides, in distinct point, then the other two sides are divided in the same ratio.

Given: AABC in which DE//BC

To prove: ab _4AE
p "BD  EC

Construction: Join BE and CD
Draw EPLAB and DQ 1 AC
Proof: In AADE and BDE

ar (AADE) _ %XADXPE
ar(ABDE) ~ 2xBDxPE
ar (AADE) _ Q (1)
ar(ABDE)  BD

[ arright A= % x b x h]

1
ar (AADE) _ 3*AEXDQ
ar(ACDE) ~ 2XECxDQ
ar (AADE) AE ..
ar (8DE) _AE 1.
ar(ACDE)  EC

Similarly,

But A BDE and ACDE are on the same base DE and between the same parallels DE and
BC

- ar(ABDE) = ar (ACDE)  (iii)

From equation (i), (ii) and (iii), we have

A _ AE
BD EC
Hence, Proved.
12. 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.
Given: A right triangle ABC, right angled at B
To prove: AC2 = AB2 + BC2
Construction: BDLAC is drawn
Proof: In AABD and AABC
£ADB = £ABC (each 909)
2A=2A (Common angles)

-~ A ADB ~ A ABC (AA Similarity)
2 AB

TR [Sides are proportional]

= AB2=AD x AC ....... (i)

Again, in ABDC and AABC
£BDC = £ABC (each 909)

£C = £C (Common angles)



ABDC ~ A ABC

= % = % (Sides are proportional)
= BC2=DC x AC .....coee... (i)

Adding (i) and (ii) we get

AB? + BC2=AD x AC+ DC x AC
=AC x (AD + DC)
=AC x AC = AC?

Hence, AC2 = AB? + BC2

13. Show that the ratio of the perimeters of the two similar triangles is the same as the ratio
of their corresponding sides.
(i) The perimeter of two similar triangles is 25cm and 15cm respectively. If one side of
first triangle is 9cm, what is the corresponding side of the triangles?
Let AABC and ADEF be similar

LetBC=a,CA=b,AB=c D
AndEF=d,FD=e, DE = f A
A ABC ~ ADEF
BC_CA_AB o - of \p
= o 70" DE (Sides are proportion) f e
a b c .
= it ;—k (say) (i)
2 a=dkb=cekc=f B a C g d F
= . perimeter of AABC _ a+b+c
o perimeter of ADEF - d+e+f
_dk+ek+fk
T dte+f
_k(d+e+f)
T d+e+f
=k
perimeter AABC _ a _ b c

a perimeter of ADEF T d e f

_BC _CA _AB
"EF FD DE

(ii) Let A ABC ~ ADEF such that BC = 9cm
perimeter of AABC = 25cm
Perimeter of ADEF = 15cm

 AABC ~ ADEF



. Perimeter of AABC _ BC
" Perimeter of ADEF " EF

25 _ 9
15 EF
9x15
EF =
25

27
EF = =
EF =5.4cm

4 & 3

14. In the figure, if DE//BC, AD = 4x - 3, AE=8x-7,BD=3x-1and
CE = 5x - 3. Find the value of x
Solution: In AABC, DE//BC

A
AD _ AE . . :
-~ — = — [Basic proportionality theorem]
BD EC
4x-3 _ 8x-7
3x-1  5x-3

(4x-3) (5x-3)=(8x-7) (3x-1)
4x (5% -3) -3(5x-3) =8x (3x-1) -7(3x-1)
202 -12x-15x+9=24x2-8x-21x+7
20%2-27x+9=24x2-29x+7
20x2-24x2-27x+29x+9-7=0

4x2 4+ 2x2+2x+2=0
-2 (2x2-x-1)=0
2x2-x-1=—=
-2
2x2-x-1=0
2x2-2x+x-1=0
2x(x-1)+1(x-1)=0
(x-1)(2x+1)=0
Either,x-1=0=>x=1
Or,2x+1=0 =>x=-%

1. . :
X=--,Is rejected as the length cannot be negative.

43433 3 3383383308 30

Hence x =1 unit
15. In the fig, ZAPQ = £B, Prove that AAPQ ~ AABC. If AP = 3.8cm, AQ = 3.6cm, BQ=2.1cm
and BC = 4.2cm, Find PQ.
Solution: In AAPQ and AABC
£APQ = £B (Given)
£A= £A (Common angles) A
~ A APQ ~ A ABC (AA similarity)
2 =22 (sid tional
5 Be (sides are proportional)
AP _PQ (. Ap_
AQ+BQ  BC (- AB=AQ+BQ) P Q
38 _PQ

3.6+21 BC
38 _PQ

57  BC

& & 4 3




3.8x4.2

= PQ=2x14
= PQ=28

Hence, PQ = 2.8cm

16. Prove that the ratio of two similar triangles is equal to the ratio of the squares of their
corresponding sides.

Given: Two triangles ABC and DEF, such that AABC ~ ADEF

ar(AABC) _ AB*> _BC®* _AC*

ar(ADEF)  DE2~ EF?  DF?

Construction: Draw APLBC and PQLEF

Proof: - AABC ~ ADEF

AB _BC _AC .\ , . :
S SESEr=or (i) (sides are proportional)

AB%* BC? AcC?

To Prove:

= sz~ pe - ppz (i) (by squaring)
L «BCxAP A
AABC) _ 3
Now, ar =2
ar(ADEF) ~ 2x EFxDQ
BC AP ...
=%r “ Do (iii)
B C
Ap _BC . , . , .

Also, % =r (iv) [~ in similar triangles ratio of corresponding

sides is the same as ratio of corresponding altitudes]
From (iii) and (iv) we get

ar(AABC) _ BC BC
ar(ADEF) ~ EF ~ EF

_ BC?
" EF?

AB%2 BC? AC?

TR T [using equation (ii)]

ar(AABC) _ AB®> _ BC* _ AC?

Hence S =
"ar(ADEF) DE?2 EF2 DF?

17.In a triangle, if the square of one side is equal to the sum of the square of the remaining
two sides, prove that the triangle is a right-angled triangle.

Using the above result, do the following

Determine whether a triangle having sides a = 5cm, b = 12cm

and c = 13cm is a right-angled triangle or not.

Given: A triangle ABC such that AB2 + BC2 = AC2

To prove: £ABC =900



Construction: Construct a right-angled triangle DEF, right angled at E, such that DE =
AB and EF = BC
Proof: inrt ADEF
DEZ2 + EF2 = DF2 [Pythagoras theorem]
= ABZ2+ BC2 =DF? [~ DE = AB and B EF = B(]

> AC? = DF? [ AB? + BC2 = DF?] A 5
> AC = DF Y
In AABC and ADEF '\
AB = DE (given) : \\\
BC = EF (given) ! “
AC = DF (proved above) t----:ﬁ

~ AABC = ADEF [By sss congruence criteria)
= 2ABC = £DEF [ c.p.c.t.c]
But, ZABC =900

Given: a=5cm,b=12cmand c=13cm
= a?=25,b%2=144cm2 and c? = 164cm?
Now, a2 + b2=25cm? + 144cm? = 169cm? = c2
~c2=a?+b?
By the converse of Pythagoras theorem.
Hence, AABC is a right-angled triangle.

18. AABC is right-angled at A and ADLBC. If BC = 13cm and AC = 5cm. Find the ratio of the
areas of AABC and AADC.
Solution: Given AABC, £A =909, ADLBC
Also given BC = 13cm and AC = 5cm

To find: ar(AABC)
ar(AADC)
Proof: In AABC and AADC
2BAC = £ADC [Each is 909]
2C = £C [ common angles] ]

~ AABC ~ ADAC [AA similarity]
2
% = % [ the ratio of the areas of two similar triangle is equal to the ratio of
the squares of their corresponding sides]
ar(AABC) _ 13*
ar(ADAC) ~ 52
_ 169
T 25
Hence, ar(AABC): ar(AADC) = 169: 25

19. (i) A man goes 15m due east and then 8m due north. How far is he from the starting
point?

[




(ii) AABC is an isosceles triangle with AC = BC. If AB2 = 2ACZ,
Prove that AABC is a right angled triangled
Solution (i): Let C be the starting point

Let A be the ending point

In rt AABC

AC2 = AB2 + BC2 (using Pythagoras theorem) C B
=(8m)2 + (15m)?
= 64m? + 225m?
AC2 = 289m?
VAC? =289m?
AC=17
Hence, AC=17m.
Solution (ii) Given, AC = BC A
And, AB2 = 2AC2
To prove: AABC is right angle A
Proof: In AABC

AB2 =2 AC? ‘
ABZ = AC2 + AC?
AB2=B(C2+ AC2 [+ AC=B(]

By the converse of Pythagoras theorem.

= AABC is a right-angle triangle.

20. In Rhombus of side 10cm, one of the diagonals is 12cm long. Find the length of second

diagonal.
Solution: Let ABCD be the rhombus where diagonals AC and BD intersect at O.
AB =10cm and AC = 12cm
Let BD =2x cm

Since diagonals of a rhombus bisect each other at right angle.

AO=%AC=%X12=6cm

OB:EBD:1><ZX:xcm
2 2

Also, £2AOB =900
Now, in right angle AAOB
AB2 = AO2 + OB2 [using Pythagoras theorem]
102 = 62 + x2
100 = 36 + x2
100 - 36 = x2
64 = x?
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5
@
1l

4 3
1
X

-~ X=8cm
<~ BD =2x=2%x8=16cm

Hence the length of another diagonal is 16cm.

TRIGONOMETRY

21. A kite is flying at a height of 75 metres from the level ground, attached to a string
inclined at 60° to the horizontal. Find the length of the string. (use V3 = 1.732)
Solution: Height of a kite from the ground, AB = 75m

Length of the string be AC

A
Angle of elevation, ® =600
Now, In right AABC
in@ = 4B
sin® =
= Sin600= 2>
AC
s VBT
2~ AC
75%2
= AC = 7 c 60° r .
»  AC==2
V3
_150 3
> Ac-1B
N AC = 150><31.732
= AC=286.6
= Hence the length of the string is 86.6m



22.The shadow of a vertical tower is found to be 60m longer on the level ground when the

sun’s altitude is 300 than when it is 45°. Find the height of the tower. (use V3 = 1.732)
Solution: Let AB be the height of the tower

AC be the length of the shadow when sun’s altitude is 45°
AD = (AC + 60) m, the length of the shadow when sun’s altitude is 300
In right ABAC, 2ACB = 450 B
2% - tan £ACB
AC
= — =tan450
C
=> Z2q

= AB=AC

In right ABAD, £ADB = 300

AB
o tan £ADB
AB _ 30°
D tan £ADB D l A

AB <+—> C
_ 0
D tan30 60m

AB _ 1
apreo 3 L AB=AC

AB x /3 = AB +60
ABV3 - AB=60

AB(W3 —1)=60
60
AB=7
_ 60 V3+1
AB= 51" F@a
60 (V3+1)
(\/§)2_12
60 (1.732+1)
3-1
60x2.732

AB =
AB =

AB =

AB=30x2.732
AB =81.96m

44 & & & & 4338 8 4 I

Hence the height of the tower is 81.96m

23. A vertically straight tree 15m high is broken by the wind in such a way that its top
touches the ground and makes an angle 609 with the ground. At what height from the
ground did the tree break? (use v3 = 1.732)

Solution: Let AB be the tree, broken at point C such that AC = xm
Let CB take the position CD be the broken part of the tree.



Then, CD=CB=(15-x)m

And £2ADC =600 ?
In right ADAC, we have i
ac sin600 i
cD :
x _\3 |
= 15-x 2 C
= 2x=3(15-x)
= 2x = 15v3 - V/3x
= 2x +/3x=15V3
= x (2 +vV3)=15V3 p /A4 60° A
N _15V3 !
X= T2
N _15V3 V3-2
X= V3+2  V3-2
> x = 153032 1. (1 b) (a+b) = a2+ b?]
V3 -22
N _ 15x3-30v3
3-4
N <= 45—3_0;1.73
= x =22
-1
= Xx=6.9

Thus, the tree broke at a height of 6.9m from the ground.

24. A vertically tower on a horizontal plane and is surmounted by a vertical flag-staff of
height 5m, from a point on the plane the angles of elevation of the bottom and the top of
the flag-staff are 300 and 60°. Find the height of the tower.

Solution: let AB be the height of the tower and BC be the flag-staff
Let 0 be the position of the observer.
Then, £AOB =309 £A0C=609and BC=5m
In right AOAB, we have

;E = tan 2AOB

4= C
AB
45 _ 0
= oA tan30
AB 1
= a3
= OA = ABV3 (i)
In right AOAC, we have B
AC _ tanzAOC
0A
AB+5
- 0
= YT tan 60 0 60°
AB+5 = 30
= asvs V3 )




2 AB+5=ABV3 x+3
= AB+5=3AB
= AB-3AB=-5
2  -2AB=-5

= AB==
-2

= AB=25

Hence, the height of the tower is 2.5m.

25. From the top of the building 15m high, the angle of elevation of the top of a tower is
found to be 300. From the bottom of the same building, the angle elevation of the top of
the tower is found to be 60°. Find the height of the tower and the distance between the

tower and the building. (use V3 = 1.732)

Solution: Let AB = 15m be the height of the building.

Let CD=h m be the height of the tower
~ED=(h-15)m

2EAD =30° and 2CBD = 600

In right AAED, we have

% =tan 2EAD

A
h-15
= T =tan 300
h-15 1
= E V3
= AE=(h-15)V3 (i)

Again, in right ABCD, we have

D _ tan ~CBD
BC

h
== tan 60° [ BC = AE]

h
(h-15)V3 V3

h=(h-15)V3x+3
h=(h-15) x 3
h=3h- 45

h - 3h =-45

-2h =-45

—45
h=—
-2

h=225

$ 433383 & O

U

=~ The height of the tower is 22.5m

Putting h=22.5 in equation (i) we get

OO

X




AE = (22.5-15)V3
AE=7.5x+3
AE=7.5x1.732
AE =12.99m
Therefore, the distance between the building and the tower is 12.99m

26. The angle of elevation of the top of a tree from a point A on the ground is 60°. On
walking 20m away from the its base, to a point B, the angle of elevation changes to 30°.
Find the height of the tree. (use V3 = 1.732)

Solution: Let CD be the tree of height h metres and let AD = x metres

Then,

AB =20m, 2DAC = 60°

And £ABC =300 C

Now, in right AADC
% = tan60°
> .3

X

2  h=xV3 (i)

In right ABDC

60°

CcD
E =tan30° 30°

h 1 A D

AB+AD V3
h 1

20+x V3
20+x
h=

V3
/3 = 20% [using equation (i)]

xV3 xV/3=20+x
3x=20+x
3x-x=20
2x=20
_20

2
x=10

LR LR VR A R VR LR Y

O

Putting x =10 in equation (i) we get
h=10x+3

h=10x1.732



h=17.32
Hence, the height of the tree is 17.32m

27.From the top of the building 60m high, the angle of depression of the top and the
bottom of a tower are observed to be 30° and 60°. Find the height of the tower.
Solution: Let AB = 60m be the building
Let CD = hm be the tower
Then, AE = (60 - h)m , BE = CD =309, ZACB = 60°

Now, In right AAED, we have
AE

— =tan30°
ED_ S0V
60-h 1
= x V3 A 60°
= x=(60-h)vV3 (i) 30
Again, in right AABC, we have )
a5 = L
a5 _ 0 E ' D
Be - tan60
= f;_" =3
= X= 3—; (ii) 60°
-
Substituting (ii) in (i) we get B C

60
7= (60-h)V3x/3

= 60 = (60 - h) x 3

= $=60-h

= 20=60-h

= 20-60=-h

= -40 =-h

= 40 =h
Or, h = 40

Hence the height of the tower is 40m

28. From a window 60m high above the ground of a house in a street. The Angle of
elevation and depression of the top and the foot of another house on the opposite sides
of the street are 60° and 45° respectively. Show that the height of the opposite house is
60(v3 + 1)m
Solution: Let AB be one house of height hm
Let w be the window of the other house CW, such that CW = 60m



Then, AD = CW = 60m. zZBWD = 600
60°
W 450 °
£CAW = £LAWD =450 450
Let WD = CA=xm and BD = (h-60)m c L A
Now, in right AWCA, we have
2 - tan450
AC
= 0.1
X
= x=60m

= WD = CA =60m
Again, in right ABDW, we have

BD
2D _ 0
> tan60

h-60 _
w0 = V3
h-60=60V3

h =60v3 + 60

h=60(v/3 +1)

¢ 334 8

Hence the height of the opposite house is 60(v3+1) m

29. A straight highway leads to the foot of the tower of height 50m. from the top of the
tower, the angle of depression of two cars standing on the highway are 300 and 60°
respectively. What is the distance between two cars and how far is each car from the
tower?

Solution: Let AB be the tower of height 50m

Let point D be the position of first car

Let point C be the position of the second car

Then, CD=xm, distance between the two cars,

BD = (x+y) m distance of the first car from the tower



And BC = ym distance of the second car from the tower
Also £XAD = £ADB =30° and £XAC = £ACB = 609

Now, in right AABC, we have

AB
_— n 0
2D tan30
50 1

x+y V3

X +y=50V3
x+y=50x1.732
X+y=286.5 (i)

4334 3

Again, In right AABC

AB
a5 _ 0
BC tan60

(4]
(=]

50
V3
5

50
V3
50V3

Gl

3

3
50x1.732

3
_ 865

3
y =28.83

P & & 4 I
< << o
]
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Putting y = 28.83 in equation (i) we get

X+ 28.83 =86.5
= x=86.5-2.83
= x=57.67m

Hence the distance between the two cars is x = 57.67m
Distance of first car from the tower is (x + y) = 86.5m
Distance of the second car from the tower is (y) = 28.83m

30. An angle of elevation of the top of a hill from the foot of a tower is 600 and the angle of
elevation of the top of the top of the tower from the foot of the hill is 300. If the tower is
50m high. Find the height of the hill.

Solution: Let AB be the tower of height 50m
Let CD be the hill of height h metres.
Given 2CBD = 600 and £ACB = 300 A

In right AABC, we have

AB

— =tan30°
BC
50 1

= BC- V3

60°
30°




= BC=50vV3 (i)
Again, in right ABCD, we have

cD
w_ 0
BC tan60

h
ﬁ—\/g [+ BC = 50+/3]

=
=  h=50vV3 x+3
2  h=50x3

2  h=150

Hence, the height of the hill is 150m

MENSURATION

31. A toy is in the form of a cone mounted on a hemisphere of radius 3.5 cm. The total
height of the toy is 15.5 cm. Find the total surface area of the toy.(use m = 22/7)

Solution:
Height of the toy (H) = 15.5cm
Radius of the hemisphere (r) -=3.5 cm
Height of the cone (h)=H -r
=15.5-35
=12 cm

height of the cone, l=\/1r?+12

=/ (12)* + (35%)

=V144 + 12 - 25
=V/156.25
=12.5 cm
TSA of the toy = CSA of the cone + CSA of hemisphere
= 7rr] + 2mr?

= mtr(1+2r)



=2 x3.5 (12.5+2x2x3.5)

=22x0.5%(12.5+7)
=11x19.5
=214.5 cm?
Hence, the total surface area of the toy is 214.5cm?

32. A military tent of height 8.25m is in the form of a right circular cylinder of base
diameter 30m and height 5.5m surrounded by a right circular cone of same base radius.
Find the length of canvas used in making the tent, if the breadth of canvas is 1.5m.
Solution:

Radius of the cone = Radius of cylinder =r
So,r = % x 30m (* radius = % x diameter)

=> r =15m
Height of the cylinder, H = 5.5m
Height of the cone, h = Total - H

=8.25-55

=2.75m

Slant height of the cone,1 =+/r* + h?

=/ (15)? + (2.75)%

=225 + 7.5625
I =v232.5625
1 =15.25m
Area of the canvas = CSA of the cone + CSA of the cylinder
=nrl + 2nrH
=nr (1+ 2H)
=§x 15 x (15.25 + 2 X 5.5)

=2 15x (15.25 + 11)

:§x 15 x 26.25



8662.5 o
= m
7

=> length x breadth = 8662.5/7

=> length x 1.5 =8662.5/7
=> length = B P 1.5
866.25 _ 10
= X —
7x15 10
=825m

Hence, length of the canvas used in making the tent is 825m

33. A wooden article was made by scooping out a hemisphere from each end of a cylinder,
as shown in the figure. If the height of the cylinder is 20cm and its base is of diameter
7cm, find the total surface area of the article.

Solution: Radius of the cylinder=Radius of the hemisphere=r
Hence, r=%><7 [ r=%Xdiameter]
7
r=-cm
2
TSA of the article = 2xCSA of scooping hemisphere+ CSA of the
Cylinder
= 2x2mr? + 2mrh
= 2mr(2r+h)
= 2x2x 2 x (2><Z +20)
7 2 2

=22x%x27



=594cm?
Hence TSA of the article is 594cm?

34. A 5cm wide cloth is used to make a conical tent of base diameter 14cm and the height
24cm. Find the cost of the cloth used at the rate of Rs25 per meter.

Solution: Radius of the cone, r = % x 14m=7m
Height of the cone, h= 24m
Slant height of the cone, 1= /72 + h?

=V (D + 24*

=49 + 576
=V625
=25m
-~ Area of the cloth = CSA of the cone
=mrl

=EX7X25
7

=22x25
=550m?

= length x breadth = 550m?

= Length x5 =550

= Length :5—20

=110m
Hence, the length of the cloth is 110 m
Now, cost of 1m of cloth =Rs 25

Therefore, cost of 110m of cloth=Rs 25x110= Rs 2750.

35.. From a solid cylinder of height 12cm and base diameter 10cm, a conical cavity with the
same height and diameter is carved out. Find the volume of the remaining solid (use
n=22+7).

Solution: since the conical cavity carved out of the solid cylinder have same height and
same diameter.

Therefore, for Conical cavity and solid cylinder, diameter=10cm

Therefore Radius (r) = 170=5cm



And Height (h) =12cm

Volume of the remaining solid= Volume of the solid cylinder-Volume of the conical cavity
=1r?h- %T[I‘Zh
=mr’h [1-7]

2
=mir’hx 3

:£x5x5><]_2,><z
7 3

=628.57cm?

Hence, the volume of the remaining solid is 628.57cm?.

36. If the total surface of a solid hemisphere is 462cm?, find its volume (Take m=22+7)
Solution: Let 'r' be the radius of the hemisphere

Given:
TSA of a hemisphere =462cm?
= 3nr=462
D 3xZxr?=462

= r’=462x7+(3x22)
= r2=72
= r=7cm

=~ Volume of the hemisphere= 2111‘3

=Ex2—72x7x7x7

w

_2156

3
=718.67cm>.

Hence the volume of hemisphere is 718.67 cm3

37. A metal plate, which is 10cm thick, 9cm wide and 81cm long is melted and recast into a
cube. Find the difference in the surface areas of the two solids.
Solution: Surface area of metal plate=2(1b+bh+hl)

=2(81x9+9x1+1x81)



=2(729+9+81)
=2x819
=1638cm?
Volume of the metal plate =lbh
=81x9x1

=729cm?
Let the edge of the cube be 'a’
Since it melted and recast into a cube
~ volume of the cube=volume of the metal plate

a®=729
a= V729
a=9cm
Surface area of the cube=6a*
= 6x9x9
=486 cm?

Hence, the difference in surface area of the two solids
= (1638-486) cm?
=1152cm?.

38. A metallic sphere of radii 6cm, 8cm and 10cm respectively are melted to form a single
solid sphere. Find the radius of the resulting sphere.

Solution:

Volume of sphere of radius 6cm =§T[I‘3

=2m(6)*cm*
=288mcm?®

Volume of sphere of radius 8cm=§ m(8)3cm?

20481 3
= 3 cm

Volume of sphere of radius 10CH1=§T[><10><10X10CIH3

=4020”cm3
- total volume of the three sphere=(288n+20§8" + 40‘;0”) cm?
= (2881‘[+60:8T[) cm3
=2304mcm?

Let R cm be the radius of the resulting sphere.
Since, the three small sphere is melted to for big sphere



%nR3=2304n

3 _2304mXx3
R - 4 X1
R® =1728

R =V1728=12cm
Hence, Radius of the resulting sphere is 12cm.

39. The difference between the outer and inner curved surface area of a hollow right circular
cylinder 14cm long is 88cm?. If the volume of the metal used in making the cylinder is
176cm?, find the outer and inner diameters of the cylinder. (Usen=22+7)

Solution:

Let r1 be the radius of the inner cylinder
Let r2 be the radius of the outer cylinder
Given: height of the cylinder, h=14cm

Also,

Given,
Outer CSA of cylinder- inner CSA of cylinder=88cm?
2nrzh-2nrih =88

2tth(rz-r1) =88

Also,
Volume of outer cylinder-volume of inner cylinder= 176cm?

=  mr2?h -nrih =176
=  1h(r2®r1?) =176

2_,2) =176
= (r"n%) =—-
= (rzz_r12)=176x7

22x14
= (r2%-r1?) =4

= (rz-r1) (rz+ri1) =4 {~ a®-b?=(a+b) (a-b) }
= 1x(r2+r1) =4( using (i)
= (r2+ri) =4 ....... (ii)
Adding (i) and (ii), we get,



2r2=5

5
=> I =5cm

: 5 ..
Putting 2 = 5 cmin (ii), we get,

25+1‘1 =4
= 5+2r1 =8
= 2r1 =8-5

3
= ri =-cm
2
Hence, Diameter of the outer cylinder = 2r2

=2x

N0

=5cm

And, Diameter of the inner cylinder=2r1
=2 ><E
2
=3 cm

40. A metallic sphere of radius 10.5cm is melted and then recast into small cones, each of
radius 3.5cm and height 3cm. Find how many cones are obtained.
Solution:

Radius of a sphere, R=10.5cm
Radius of the cone, r =3.5cm
Height of the cone, h = 3cm
Now,

Volume of the spherezgﬂR3

=“x(10.5)°
= Zmx 10.5%10.5%10.5cm?
Volume of one cone= %nrzh
=-m x3.5x3.5x3

=mx3.5x3.5cm3

Let x be the number of small cones



Since, a metallic sphere is melted and recast into small cones
=~ Volume of a sphere = number of small conesx volume of one cone
= gnx10.5x10.5x10.5 = x xTx3.5%3.5

41‘[X10.5><10.5><10.5_
3x TX3.5X3.5
= 4x3%x10.5 = x
= x=126
~ there are 126 small cones.
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Section- A
Multiple Choice Questions: Attempt ALL Questions. (30 X 1 = 30 marks)
1. The HCF of the smallest composite number and the smallest prime number is :

(A)1 (B)2 (O)4 (D)8

2. Which of the following is a polynomial?
(A)x+7 (B)x2-2Vx-1 (C) x+1/x (D) x2+5x-11
3. A polynomial of degree 1 is called a:
(a) Linear polynomial (B) quadratic polynomial (C) cubic polynomial (D) biquadratic
polynomial
4. A quadratic polynomial can have at most:
(a) 1zero (B) 2 zeroes (C) 3 zeroes (D) 4 zeroes
5. The pair of equations x = 0 and y = 0 has:

(a) Infinitely many solutions  (B) two solutions  (C) one solution (D) no solution
6. The system of equations -3x + 4y =5 and gx -6y + 1?5 =0has:
(A) Unique solution (B) infinite many solutions (C) no solutions (D) none of these

7. The sum of the roots of the equation x2-6x+5=0is:
(A)5 (B)-5 ()6 (D)-6
8. The sum of a number and its reciprocal is 10/3 then the number is:
(A)5 (B)2 (6 (D)3
9. Ifx=3is asolution of the quadratic equation 3x? + (k- 1)x + 9 = 0, then k equals to:
A)-11 (B) 11 (O)-13 (D) 13
10. The common difference of the AP:-5,-1,3,7, .ccccouueene Will be:
A)1 B2 ()3 (D)4
11.  All geometrical congruent figures are:
(A) Not similar ~ (B) similar ~ (C) unequal (D) none of the above
12. The corresponding sides of two similar triangles are in the ratio 4:9, then areas of these
triangles are in the ratio:
(A)2:3 (B)4:9 (C)16:81 (D)9:4
13. If two angles of one triangle are respectively equal to two angles of another triangle then
the two Triangles are similar. This is referred to as:

(A) AA Similarity Criterion for two triangles



(B) SAS Similarity Criterion for two triangles
(C) AAA Similarity Criterion for two triangles
(D) SSS Similarity Criterion for two triangles
14. The distance of a point P (3, 4) from origin is:
(A) 1unit (B) 3 units (C) 5units (D) 7 units
15. The coordinates of the midpoint of the line segment joining the points A (7, 0) and B (- 5,
4) is:
A2 B)+42) @QH4-2) O (-1,-2)

16. The value of 1 + tan? 459 is:

A)0 (B)-1 (A1 (D) 2
17.1f cos 6 = 1 then the value of 0 is:
(A) 00 (B) 300 (C) 600 (D) 900

18. How many tangents can be drawn parallel to the secant of a circle?
(A) One (B)two (C) three (D) infinitely many
19. If a tangent PQ at a point P to a circle with Centre O cuts a line through O at Q such that PQ
=24 cm and OQ = 25 cm then the radius of a circle is:
(A)1Zcm (B) 10cm (C) 7 cm (D)5cm
20. If two tangents inclined at an angle of 600 are drawn to a circle of radius 3 cm, then the
length of each tangent is equal to:
(A)%V3cm  (B)3cm (C) 6 cm (D) 3v3 cm
21. A garden roller has circumference of 4 m. the number of revolutions t makes in 40 meters
is:
(A)16 (B) 12 ()10 (D)8
22. If the circumference of a circle increases from 2m to 4m then its area is:
(A) four times  (B) tripled (C) doubled (D) halved
23. The outer surface area of a spherical shell of radius R units is:
(A) mR? sq. units (B) 2mR? sq. units (C) 3mR?2 sq.units (D) 4mR? sq. units
24. During conversion of a solid from one shape to another, the volume of the new shape will:
(A) Increase  (B) decreases (C) remain unaltered (D) be doubled
25. If the surface area of a sphere is 616 cm? its diameter is:
(A) 7 cm (B) 14 cm (C) 28 cm (D) 56 cm

26. The middle most observation of every data arranged in order is called:



(A) Median (B) mode (C) mean (D) deviation
27. A numerical data is sad to be bimodal if it has:
(A) Single mode (B) two modes (C) three modes (D) more than three modes
28. Which of the following cannot be the probability of an event?
(A)2/3 (B)-1.5 (C)15% (D) 0.7
29. A jar contains 6 red, 5 black and 3 green marbles of equal size. The probability that a
randomly drawn marble would be green in colour is:
(A)5/14 (B)11/14 (C)3/14 (D)6/14
30. The probability of an impossible event is:
(A)O (B)1/2 (O1 (D) non- existent

Section - B

Very Short Answer Questions: Answer any 6 (six). (2x6=12 marks)

31. Solve the following system of linear equations:
2x+y=7and4x-3y+1=0
32. Solve by factorisation: 6 x2 -x -2 =0.

33. The product of two consecutive positive integers is 240. Formulate the quadratic equation

whose roots are these integers.
sinf-2sin3 @

34. Prove that Tooeooig = tan @

cos36—cos @
sinf cosB)

35.If sin 8 = 3/5, find the value of
2 cotf

36. A AABC is an isosceles triangle with AC = BC. If AB2 = 2AC?, prove that AABC is a right angled
triangle?

37. A die sthrown once. What is the probability of getting: (i) an even number and (ii) a number
less than 5

38. given that HCF (306, 657) = 9, find LCM of 306 and 6577

39. Express 16380 as product of prime numbers.

Section - C
Short Answer Questions: Answer any 6 (six). (3x6=18 marks)
40. Find the ratio in which the point P (- 6, a) divide the join of A (- 3,- 1) and B (- 8, 9). Also
find the value of a.

41. If the point P (x, y) is equidistant from the points A(5, 1) and B (1, 5), prove thatx = y.



42. Mary is twice as old as her sister. Four years hence, the product of their ages (in years)
will be 160. Find their present ages?

43.In the adjoining figure, O is the canter of the circle, PT s the tangent and PLM is the secant
passing through Centre O. If PT = 8cm and PL = 4cm, then find the radius of the circle?

AT

L

44, In the adjoining figure, PT and PT’ are tangents from P to the circle with Centre O. R are
a point on the circle where AB is another tangent. Prove that PA + AR = PB + BR.
T

T B
45. Find the area of the sector of a circle with radius 4 cm and of angle 300. Also, find the
area of the corresponding major sector? (use m=22/7)

46. The following table shows the ages of the patients admitted in a hospital during the year:

Ages (in years) Number of patients
5-15 6

15-25 11

25-35 21

35-45 23

45-55 14

55-65 5

Based on the above information, answer the following:

(i) Write the modal class. (1)
(ii)  Find mode of the given data. (2)



47.

48.

If a and B are zeroes of the polynomial P(x) = 3x% - 2x - 6, then find the value of 1/a +

1/B.
Examine whether the quadratic equation 2x? + x — 6 = 0 have real roots. If so, find the

roots.
Section-D

Long Answer Questions: Answer any 4 (four) (4x5=20 marks)

49. A toy is in the form of a hemisphere surmounted by a right circular cone of the same base

50.

51.

52.

53.

54.

55.

radius as that of the hemisphere. If the radius of the base of a cone is 21 cm and its volume
is 2/3 of the volume of the hemisphere, calculate the height of the cone and surface area
of the toy. (Use m=22/7).

The fourth term of an AP is equal to 3 times the first term and seventh term exceeds twice
the third tem by 1. Find the first term and the common difference. Also, find the sum of
the first 10 terms.

The 24t term of an AP is twice its 10t term. Show that its 7274 term is 4 times its 15t
term.

If a line is drawn parallel to one side of a triangle to intersect the other two sides in
distinct points, then prove that the other two sides are divided in the same ratio.

In the given figure PA, QB ad RC are each perpendicular to AC, such that PA =x, QB =z, RC
=y,AB=3a,and BC=b. prove that 1/x+ 1/y =1/z.

The angle of elevation of the top of a tower from a point on the ground is 30°. On moving
a distance of 20 metres towards the foot of the tower to a point B the angle of elevation
increases to 600°. Find the height of the tower and the distance of the tower from the point
A. (use V3 =1.732)

State and prove basic proportionality theorem.

* End of Question Paper *



