IAV

IVMO 2021 Open
Time allowed - 1 Hour

1. By continual summing the digits of a number, you arrive at the digital root. What is the digital root
of 23648157185?

Al B3 Cs5 D 7 E9

2. The number, 4243073, has four vinculum digits. What is the correct number when the digits are
expressed as positive integers?

A 3752927 B 3862937 C 4862037 D 4753126 E 3762927

3. In using Nikhilam multiplication, which of the following is correct?

752-258 752-357 752 -248 752-246 752+ 248
A %x997-003 B x997-002 C x997-003 D x997-004 E x997+003
749 744 749 744 749 744 749 744 749 744

4. What are the final three digits of 99999962 ?

A 992 B 016 C 486 D 996 E 136

S. When using Vertically and crosswise to calculate 2361x 4215, what is the result of the fourth step
before any carry digits are included?

A 29 B 16 C31 D 32 E 23

6. When using Nikhilam multiplication, what are the vinculum digits for, 1023x991?
A 023 B 008 C207 D 219 E 703

7. Calculate 73 + 897, correct to five decimal places. (Hint: Use Straight Division with vinculum digits
in the flags.)

A 0.081452 B 0.08138 C 0.047892 D 0.08685 E 0.08342

8. The product of two prime numbers is 2021, which can be worked out using the rule, When the final
digits add to 10. What are the two priime numbers?

A 79x61 B 83x17 C 37x23 D 53x67 E 43x47

9. Which fraction is the smallest?

g2 4 5 8 g2
2000000008 4000000015 8000000036 16000000056 4000000017
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10.

11.

12.

13.

14.

15.

16.

17.

18.

What is the integer remainder when 1245003411 is divided by 999998?

A 9510 B 5901 C1059 D 5190 E 1095

1000004 x 1214623

A 1214627858492 B 1214628858492 C 1214627868492
D 1214627859492 E 1214627858482

What are the last four digits in the recurring pattern in the decimal equivalent of 55 ?

A 7931 B 1369 C 2929 D 9631 E 0609

Which partial sum is correct when using a geometric sequence to calculate 31° ?

1 39 27 27 9 31 279 31 27 9 31
B C D E None of these
6 18 27 9 927 18 6
What is the sum of the first twenty odd numbers?
A 200 B 300 C 400 D 500 E 600
The first five terms of a sequenceare 0, 3, 8, 15, 24,..
What is the 98th term?
A 9409 B 9506 C 9603 D 9605 E 9801

A nine-digit number is randomly composed using the digits from 1 to 9. What is the probability that
it is divisible by 18?

A 1 B 4 C 1 D 3 E >
3 9 2 4 9
Which of the following is neither a square not a cube?
A2 B 3" C 4" D 5" E6"

How many two-digit numbers can be written as the sum of six different powers of 2, including 2°?

A 2 B 3 C 4 D 5 E 6
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19. There are 100 students in a class. Exactly 99% of them have their books. How many students with
books must leave the room to bring down the percentage with books to 98%?

Al B2 Cc10 D 49 E 50

20. Each shape stands for a number. What is the
value of the triangle?
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A8 B 9 C 10 D 11 E 12 A

21. Triangle ABC is equilateral. The side AB is the c
diameter of a circle of area 497 cm?. In cm?, what
is the area of the triangle?

A 49V3 B 98V2 C 49V2 D 7V3 E 143

22. Pinocchio’s nose is 4 cm long. Every time he tells a lie his nose doubles in length and every time he
tells the truth his nose shortens by one third. He tells ten lies and one truth. Which of the following
then corresponds most closely to the length of his nose?

A acellphone B abed C atenniscourt D afootball pitch E an airport runway

23. Five cogs are connected as shown below with the numbers of teeth on each cog indicated.

©
©
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24 32

48
64

When cog A makes 4 turns clockwise, how many clockwise turns will cog E make?

A 4 B 6 C 9 D 12 E None, as it will turn anticlockwise
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25.

26.

27.

28.

29.

30.

31.

A square is drawn inside a semicircle as
shown. If the radius of the semicircle is 1, what
is the area of the square?

A g 2 p2 g

5 2 3
What is the maximum possible areca of the «— 6x —
rectangle shown? I

x+8

A 28 B 45 C48 D 49 E 120

What is the factorised form of, (x+ y)* +(x+ y)

A(x+y+1)2 B(x+y)3 Cx2+2xy+y2+x+y D(x2+y2)(x+y) E (x+y)(x+y+])

Which of the following is the equation of the straight line that passes through the points (3, 7)
and (1, 5)?

A x+3y=5 B x—-y=-4 C 3x-2y=4 D x+y=8 E x—y=-3

What is the equation of the line which is perpendicular to the line 5x -2y =38 and which passes
through the point (-3, 14)?

A 2x+5y=76 B 5x+2y=064 C2x-5y=-76 D 2x+5y=064 E 5x+2y=13

What is the equation of the line with gradient 2 and which passes through the point (7, 4)?

A 2x+y=4 B 2x-y=10 C 2x+y=10 D x-2y=10 E x+2y=3

What is the radius of the circle with equation,
X'+ y*—6x+14y+9=0?

A9 B 28 Cé6 D3 E 7

If 5x—y=18 and 5y —x =12, what is the value of x—y ?

A0 B1 C3 D6 E9
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32.

33.

34.

3S.

36.

37.

38.

39.

Which of the following is a possible solution to the equation, x + 1 = % ?
x
A3 BS c7 D9 E 11

(x - 1) is a factor of x*+x’ +x* +x—k. What is the value of ?

A0 B 1 Cc2 D3 E 4

X' —4x"=20x+3 =+ (x+3)

A x*=T7x+1 B x*+9x-3 Cx*+7x-1 D x*—9x+1 E x>=9x+3

Expand (3x* —2x+1)(4x> +3x—7)

A 12x*+3x°+27x*=17x-=7 B 12x*=2x*+14x*+12x-7 C 12x*+x*=27x*+19x-7

D 12x'+x*=23x*+17x=7 E 12x*+2x°=23x* +17x-7

What is exact solution to this equation,

xx=§\/6
4
A > B V2 cﬁ D 3\3 E 2
2 3 2 242 3

The two roots of the quadratic equation, x> —85x+ k =0 are both prime numbers. What is the sum
of the digits of k?

Al2 B 13 C15 D18 E 22

For values of x between 0° and 360° inclusive, how many solutions are there to the equation,

2c0sxsin2x = cosx

A 2 B 3 C4 D5 E6

Find the least value of k for which the line with equation, y =2x+ k, cuts the curve with equation,
y=x"—10x+21.

A -8 B -10 C -15 D -17 E -21
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40. Find the sum of the series,

1 1 1 1 1
+ + + +
7%x8 &x9 9x%x10 10x11 11x12

SLoop 19 19 1 s

A
847 168 &4 84 84

41. Given that the following expression is equal to kn, what is the value of k?
(6n+1)*—(6n—1)

A 19 B 17 C 12 D 24 E 36

42.Wht the first three terms in the seri ion for —2F3X=%"
at are € 1rs rec terms in € Series eXpanSlOH or (1+x)(2_3x) K

A 2+4x—x"+-- B 1+3x—2x"+--- C 2+3x—4x"+---

D 1+2x+2x*+-- E 1-2x—6x*+---

43. The shaded region has rotational symmetry order
3 and lies inside a circle of radius 1 unit. What is

the area of the shaded region?

2 V3 3V3

C — D n—— E 2r———
4

>
o
vo)
w |

(98]

N

44. How many rectangles of all types are in the
figure shown? (Hint: this can be solved using

triangular numbers.)

A 44 B 384 C 416 D 516 E 576
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45. Given angles represented by the triples, A)3 4 5 and B)24 7 25, what is the triple for A + B?

A 44 75 125 B 44 117 125 C 75 44 125

D -75 —-44 125 E 156 65 125

46. Angle A is given by the triple, A) 3 4 5. Which of the following is a triple for 1 4 ?

A1 245 B2 1 45 C5 5 5\2 D4 3 5 E8 5 89

47. If a and b are non-zero numbers, simplity,
1Y 1Y 1Y I 1 1
a+—| +| b+—| +lab+— | —|a+—|| b+— || ab+—
a b ab a b ab

A0 B 1 C2 D 3 E 4

48. In the figure, 4, E, C, D are points on the D
circumference of a circle centre O. AC is a
diameter and ED is perpendicular to 4C. Which
line has a length equal to the geometric mean of
AB and BC?

49. The figure contains a rectangle, with height 1
unit, a quadrant and a semicircle. Given that
the two shaded parts have equal areas, find the
length of PQ.

AV2 B2¥2 C3¥2 D42 E 502
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50. Following the pattern in the first three figures below, how many small triangles are there in the 7th
figure?

JAVAVAVAN

INONONONON
% INONONININ
\NAANN/

\AAAN/
\/ \/

A 244 B 294 C352 D 414 E 480

© Institute for the Advancement of Vedic Mathematics



Answers

1. C 11. A
2. E 12. A
3. C 13. D
4. B 14. C
5. A 15. C
6. C 16. B
7. B 17. E
8. E 18. A
9. C 19. E
10. B 20. A
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Answer Sheet

1 11.
2 12.
3 13.
4 14.
5 15.
6 16.
7 17.
8 18.
9 19.

10. 20.
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