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Mathematical Olympaid - 2022

Full Marks : 60 Time : 2 hours

Roll No. of the Candidate  : _______________________________

All questions are compulsory. Calculation sheets are to be attached with the paper

Section - A (16 x 2 = 32 marks)

Underline the correct answer. Half-mark will be deducted for each wrong marking.

1. Given 5A9 + 3B7 + 2C8 = 1114;  A, B, C are digits, then the maximum value of C is –

5A9 + 3B7 + 2C8 = 1114;  A, B, C  C 

(a) 5 (b) 7 (c) 8 (d) None of these

2. If � , �  are the zeros of the polynomial 2x2 + 5x + K such that, 
2 2 21

4
� � ��� � � , then value of K is

� , � 2x2 + 5x + K 
2 2 21

4
� � ��� � � , K 

(a) –3 (b) 3 (c) –2 (d) 2

3. If the system of equations kx + 3y – (k – 3) = 0 and 12x + ky – k = 0 has infinitely many solutions,

then the value of K is –

kx + 3y – (k – 3) = 0 12x + ky – k = 0 k 

(a) 6 (b) –6 (c) 0 (d) 3

4. If 9, a, b, –6 are in Arithmetic Progression (A.P), then a + b is –

9, a, b, –6 (a + b) 

(a) 1 (b) 5 (c) 15 (d) 3

5. The value of 2 2
sec cos ec� ��  is –

2 2
sec cos ec� ��

(a) tan cot� �� (b) sec cosec� �� (c) 
2

2

sec

cosec

�

�
(d) tan sec� ��

6. If PQ is a chord of length 8 cm of a circle of radius 5 cm. The tangents at P and Q intersect at a

point T. Then the length of TP is –

PQ 8 cm 5 cm P Q T

TP 

(a) 
2

10
7
cm (b) 25.5 cm (c) 

20

3
cm (d) 12 cm

7. An unbiased six faced die is thrown twice. The probability that 5 will not come up either of the time is

5 

(a) 
35

36
(b) 

25

36
(c) 

1

36
(d) 

11

36

8. Two solid right circular cones have the same height. The radii of their bases are r
1
 and r

2
. They are

melted and recast into a cylinder of the same height. The radius of the base of the cylinder is –

r
1 

r
2 

(a) 
1 2

3

r r�
(b) 

1 2

3

r r�
(c) 

1 2

3

r r�
(d) 

2 2

1 2

3

r r�



9. The hypotenuse of a right triangle is 10 cm and radius of the inscribed circle is 1 cm. The perimeter

of the triangle is –

10 cm 1 cm

(a) 15 cm (b) 22 cm (c) 24 cm (d) 18 cm

10. The ratio in which the line  3x + y – 9 = 0 divides the line segment joining points (1, 3) and (2, 7) is

(1, 3) (2, 7) 3x + y – 9 = 0 

(a) 3 : 4 (b) 2 : 3 (c) 4 : 3 (d) 3 : 2

11. The value of sin250 + sin2100 + sin2150 + ....... + sin2900 is –

 sin250 + sin2100 + sin2150 + .......  + sin2900

(a) 8 (b) 
1
9
2

(c) 9 (d) 10

12. Bulbul has to pay Rs. 482 for 19 apples and 11 guavas. Had he exchanged the number of apples

and guavas, purchased, he would have to pay Rs. 64 less. The amount he has to pay more to

purchase one apple than a guava is –

19 11 482 

64 

(a) Rs. 19 (b) Rs. 8 (c) Rs. 11 (d) Rs. 7

13. In ABC� , XY parallel to AC is drawn, it meets AB at X and BC at Y, XY divides the triangle into two

parts of equal areas. Then 
AX

AB
 equals –

ABC AC AB X BC Y 

AX

AB

(a) 
2 1

2

�
(b) 

2 2

2

�
(c) 

2 2

2

�
(d) 

2 1

2

�

14. The value of 
1 1 1 1

......
2 7 7 12 12 17 252 257

S � � � � �
� � � �

 is –

1 1 1 1
......

2 7 7 12 12 17 252 257
S � � � � �

� � � �

(a) 
5

257
(b) 

25

2 257�
(c) 

35

2 257�
(d) 

51

2 257�

15. The value of 8 2 8 2 8 2 8 ...� � � � 	  is – 8 2 8 2 8 2 8 ...� � � � 	

(a) 4 (b) 6 (c) 8 (d) 10

16. The decimal expansion of the number 
14588

8750
 will –

14588

8750

(a) terminate after two decimal places 

(b) terminate after three decimal places 

(c) terminate after four decimal places 

(d) not terminate 

Section – B (8 x 2 = 16 marks)

17. The HCF of 2472, 1284 and a third number N is 12. If their LCM is 23 x 32 x 5 x 103 x 107, then the

minimum value of the number N is –

2472, 1284 N 12 23 x 32 x 5 x 103 x 107

N 

Ans.:

18. If x = cy + bz, y = cx + az, z = bx + cy, then the relation among a, b, c in simplified form is –

x = cy + bz, y = cx + az, z = bx + cy a, b c 

Ans.:



19. If cosec 390 = x, then the value of 
2 0 2 0

2 0 2 0 2 0

1 1
sin 39 tan 51

cos 51 sin 51 sec 39ec
� � �  is

cosec 390 = x 
2 0 2 0

2 0 2 0 2 0

1 1
sin 39 tan 51

cos 51 sin 51 sec 39ec
� � �

Ans.:

20. Given that x, a
1
, a

2
, y are in A.P and x, b

1
, b

2
, b

3
, y are also in A.P, x y
   then the value of 

2 1

3 2

a a

b b

�

�
 is

x, a
1
, a

2
, y x, b

1
, b

2
, b

3
, y 

2 1

3 2

a a

b b

�

�
x y
 ?

Ans.:

21. The area of a rectangle is same as that of a circle of radius 
35

11
 cm. If the length of the rectangle

exceeds its bredth by 3 cm, then find the length of the rectangle.

35

11
cm

3 cm 

Ans.:

22. In a frequency distribution table, modal value of the wages of 130 workers is Rs. 97.50, l = 94.5,

f
m
 = x + 15, f

1
= x, f

2
 = x + 5. Find the upper limit of the modal class.

130 97.50 , l = 94.5,

f
m
 = x + 15, f

1
= x, f

2
 = x + 5; 

Ans.:

23. If the points (2, 1), (x, y) and (7, 5) are collinear, then relation between x and y is

(2, 1), (x, y) (7, 5) x y 

Ans.:

24. ABC is an equilateral triangle and the points P, Q, R divides the sides AB, BC, CA in the ratio

1 : 2 ( AP : PB = 1 : 2 etc.). If the area of the triangle PQR is 60 sq. cm. then the area of the triangle

ABC is equal to –

ABC P, Q, R AB, BC, CA 1 : 2 

AP : PB = 1 : 2 PQR 60 sq. cm. ABC 

Ans.:

Section – C (3 x 4 = 12 marks)

(In each of the following questions, important steps of calculation, statements and of

proof whenever necessary are to be given)

25. The angle of elevation of a cloud from a point 60 metres above a lake is 300 and the angle of

depression of the reflection of the cloud in the lake is 600. Find the height of the cloud.

60 300 

600 

Ans.:



26. Find the median for the following distribution.

Height (in cm)     160-162        163-165       166-168      169-171      172-174

No. of People        15             117      136  118    14

27. In a ABC� , P and Q are points on AB and AC respectively such that PQ II BC. Prove that the

median AD, drawn from A to BC, bisects PQ.

ABC P Q AB AC PQ II BC ABC A 

PQ 


