Talent Search in Mathematics Olympiad-2020
Time: 01:30 hour Date of Examination:-12.01.2021

Total Questions 20 (Multiple Choice Question).
Answer all the guestions. Each question carries 5 marks.

Class 10

1. A student required to solve the equation x? + bx + ¢ = 0 inadvertently solves the equation
x?>+cx+b =0 Where b and c are integers. One of the roots obtained is same as the root of
original equation, but the second root is m less than the second root of original equation. Then b
and c in terms of m is
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2. Harsh likes the number 17 and his favourite polynomials are monic quadratic (coefficient of x? is
1) with integer coefficients such that 17 is one of its roots and the roots differ by no more than 17.
The sum of the coefficients of all of Harsh’s favourite polynomials is
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(A) 6980 (B) 6890 (C) 8960 (D) 8690

3. Let x, y be positive integer such that %2313! is an integer. Then the largest possible value of x + y
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(4)600 (B)400 (€) 500 (D)300
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5. The product of solutions of the equation /(x + 1)2 + /(x — 1)2 = gi/xz —1is
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6.If A, B, C are chosen at random with replacement from the set {0, 1,2,3,4,5,6,7,8,9}then the

probability that the unit digit of A5 is 6 is
IfeA, B, C &1 gfieend= & @ agfed wa 9 4 {0, 1,2,3,4,5,6,7,8,9 g1 Srar &1 a1 9 FWrag S a
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7. Let x,y be positive real numbers and 8 an angle such that 8 + %for any integern. Suppose
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8. Suppose a, b, ¢ are integers such that the greatest common divisor of x? + ax + b and

x*>+bx+cisx + landl.cmofx?+ax+bandx? + bx + +cisx® —4x®2+x +6thena+b +c
is
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(4) -5 (B) —4 € -6 (D) -3
9. The number of real numbers xare the solutions to the equation

(2020)* + (2021)* = (2022)%are

RS T x B EE aH e (2020)* + (2021)* = (2022)* s EA ©
(A) None (B) 2 3 (D)1

10.If a, b, c and 4, B, C are two Pythagorean trianglei.e. a®?+b? = c? And A% + B? = C? then which
one is correct

I a,b,c 3R A,B,C <1 urgamiRad Brat € o a®+b? = ¢? 3R A% + B% = C%8 a1 Saa § 9§ B
I 7

(A)(aA + bB)? + (aB + bA)? = (cC)?

(B) (aA + bB)? + (aB — bA)? = (cC)?
(C) (aB — bA)? + (aA — bB)? = (cC)?
(D) (aA — bB)? + (aB + bA)? = (cC)?
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11.If x = (\/5_0 + 7)5—(\/5_0 — 7)5 then



afe x = (V50 + 7)§_(\/%— 7)§ &

(Ax =2 (B)x =3

(C)x is rational but not integer ( uR¥I AT WR=] YUl el )
(D)x is irrational number (aiRTAT He= )

12.1f (k? — 3k + 2)x? — (k? — 5k + 4)x + k — k? = 0 possesses more than two roots, the value
of k is

I (k? — 3k + 2)x? — (k? =5k +4)x + k — k? = 0 &1 a1 ¥ e geT w@dr € o1 k 719 S av?

4)2 (B)3 )1 (D) not possible.
e x—xHl 11,
13. All the values of x satisfying Py il (are)
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(4) — g, 8 (B) 8 ) —g (D)None of these

14. If a and b are chosen randomly from the set {1, 2,3, 4,5, 6,7, 8,9} with replacement. Then the
probability that the expression ax* + bx3 + (a + 1)x? + bx + 1 has positive values for all real x is

Ifda 3R b & w9==w {1,2,3,4,5,6,7,8,9} & Agios w9 A g1 Wl B | 99 g1Ad vid ax?® +
bx®+ (a+ 1Dx?>+bx+ 1, x & afi a=afde a4 & forg wHra=T 8

) 43 B) 32 © 41 D) 62
81 ( 81 81 81

15. In a right triangle the smaller angle is equal to a. A straight line drawn perpendicularly the

hypotenuse divides the triangle into two equal parts. Then the ratio in which this line divides the

hypotenuse is
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In the figure ABC is an equilateral triangle with a side length of 5 Units and a circle with radius of
2 units. The triangle and the circle have same center. Let x be the area of shaded region and
y Starred region. Then x — y is
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17. Let ABC be a triangle with circum radius 17 units and in-radius of 7 units. The maximum possible

. A,
value of sin—is
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10 ++/5 17 —+/51 17 ++/51 34

@—; B)—, O—3; (D)—17+\/51

18. A mathematics tournament has a test which contains 10 questions, each of which come from
one of the three different subjects. The subject of each question is chosen uniformly, at random
from the three subjects and independently of the subjects of all the others questions. The test is
unfair if any one subject appears at least five times. Then the probability that the test is unfair is
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19. Bihar Mathematical Society is planning to conduct district wise inspirational math contest
comprising of 15 questions. All answer will be integers ranging from 000 to 999 inclusive. If the 15
answers from an A.P with the largest possible difference, then the largest possible sum of those 15
answers is

feR femfeard AMEel RNTeaR SR ToTd R SRS BR & Aroi=1 g1 J87 & o 15 ue
omfe €1 9 SR qUIe 000 ¥ ofdR 999 IF @ BRI | IX 15 IR A. PEATT 8 A1 W 93 GWITd iR & <Tef
g, a1 S 15 SR A ¥ qaq o1 §9g AT et @

(4)7530 (B)7305 (€)5370 (D)3750

20. Donald duck has a collection of red marbles and blue marbles. The number of red marbles is
either7,9,11,13, or 15. If two marbles are chosen simultaneously at random from collection, then

the probability they have different color is%. Then number of red marbles in Donald’s collection is

SHIes 6 # offdl TR 3R el TR 31 98 § | a Aded @ w@w@n 7,9,11,13 a1 15 7 afe 31 Add
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(A)11 (B) 7 ©) 15 (D)13



