
.............................................

Signature of the Invigilator Marks obtained 

TRIPURA MATHEMATICAL SOCIETY
Mathematical Olympaid - 2025

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. Fundamental theorem of Arithmetic is

(a) Given positive  integers a and b, there exist unique integers q and r satisfying a = bq + r, o r <b.
(b) Given a prime number ‘p’ and ‘a’ positive number ‘a’, if ‘p’ divides ‘a2’, then ‘p’ divides ‘a’ also.
(c) Every composite number can be expressed as the product of primes and this factorisation is
unique except for the order in which the  prime factors occur.
(d)  n2 – n is divisible by 2, for any positive integer n.

 –

(a) a b p r a = bq + r, o r <b 

(b) p a2 a a ‘p’ 

(c)

(d) n n2 – n 2 
2. For polynomial ax2 + bx + c, if a > 0, then the graph of the porabola y =ax2 + bx + c will open

a > 0 ax2 + bx + c y =ax2 + bx + c 

(a) upward  (b) downward    (c) rightward   (d) leftward 
3. If the sum of the squares of the zeros of the quadratic polynomial x2 – px + 70 is equal to 149, then

the value of ‘p’ is

x2 – px + 70 149 p 
(a) 16 (b)  17 (c) 18 (d) 19

4. A person walks from his home at a speed of 4 km/hour and reached school 5 minutes late. If his speed
has been 5 km / hour, he would have reached 10 minutes earlier. The distance of school from his
house is

4  5 

5 10 

(a) 5 km (b)  6 km (c) 7 km (d) 8 km
5. A man arranges to pay off a debt of  3600 by 40 annual installments which form an arithmetic

progression. When 30 installments were paid, he dies leaving one-third of the debt unpaid. Value of the
first installment is

3600 40 

30 

(a)  102 (b)  560 (c)  51 (d)  52
6. PTQ is a tangent to a cricle with centre O at point  T. A and B are two points on the circle such that

BTA=40° and PTB=65°. Then the measures of ABT and ATQ are

O T PTQ A B BTA=40°

PTB=65° ABT ATQ 
(a) 60°, 90° (b) 75°, 80° (c) 75°, 75° (d) 60°, 70 °

7. 500 persons have to dip in a rectangular tank which is 80 m long and 50 m broad. If the average
diplacement of water by a person is 0.04m3 , then the rise in the level of water in the tank is

500 80 m 50 m.

0.04m3 500 
(a) 0.005 cm (b) 0.5 cm (c) 0.2cm (d) 4 cm

8. One number is selected at random from the first 100 natural numbers. The probability that it satisfies



P Q

5cm
13cm

364
12x

x
   is

100 
364

12x
x

 

(a) 
6

25
(b) 

41

100
(c) 

2

5
(d) 

3

4

9. If tan2 = 1–e2, then sec + tan3.cosecis equal to

tan2 = 1–e2 sec + tan3.cosec

(a) 22 e (b)  
3

2 22 e (c) 2 – e2 (d) none of these

10. Let S be a set of natural numbers with mean M. If the means of the sets S{15} and S{15,1} are M+2,
M+1 respectively, the number of elements of the set S is

S M S{15} S{15,1}

M+2, M+1 S 

(a) 3 (b) 4 (c)   5 (d)  2

11. If a chord of a circle of raduis 14 cm makes a right angle at the centre, then the area of the corresponding
segment is

14 cm

(a) 56 cm2 (b) 98 cm2 (c) 154 cm2 (c) 560 cm2

12. In the given figure, if 
16

3
PT   cm and radius of the circle is 

10

3
 cm.

PLQ and QR are two tangents to the circle at L and R respectively.
Then the length of QL is

16

3
PT 

10

3
L R 

PLQ QR QL 

(a) 6 cm (b) 5 2 cm (c) 6 2  cm (d) 5 cm

13. The height of a cone is 30 cm. A small cone is cut off at the top by a plane parallel to the base, if its

volume is 
1

27
 of the volume of the given cone, then the height above the base at which section made is

30 cm

1

27
(a) 20 cm (b) 15 cm (c) 18 cm (d) 10 cm

14. MN and RS are two chords of a circle, which intersect at P outside the circle. If PN= 3 cm, MN=5 cm
and PR = 2 cm, then the value of SR is equal to

MN RS P PN= 3 MN=5 PR = 2 

SR 
(a) 5 cm (b) 8 cm (c)  15 cm (d)  10 cm

15. The value of 
2 2sec 1 sin 1

cot sec
1 sin 1 sec

  
 
           

 is    
2 2sec 1 sin 1

cot sec
1 sin 1 sec

  
 
           

 

(a) 1 (b) 2 (c) –3 (d) 0

16. The diagram shows a right angled triangle and a semicircle. PQ is the diameter of the semi-circle. The
perimeter of the whole diagram in cm is

PQ 

(a) 13 8 (b) 13 5
(c) 18 6 (d) 18 10

Q

P O
R

T

L



    Section – B (8 x 2 = 16 marks) (Write the answers only at the proper place) 8 x 2 = 16
17. ABCD is a square with side length of x units. Half circles are drawn inside the square with BC and CD

as diameters respectively. Find the area of the shaded region.

ABCD x BC CD 

Ans :

18. The area of an equilateral triangle in which three altitudes of lengths 3 cm, 2 3 cm, 5 3 cm are

drawn from a point inside the triangle is

3 cm, 2 3 cm,

5 3 cm

Ans :
19. From a pack of well-shuffled deck of 52 cards, a card is drawn at random. Find the probability that the

card drawn is either red or a king.

Ans :
20. If a sector of 560 cut out  from a circular region has area equal to 4.4 cm2, then find the radius of the

circular region.

560 4.4 cm2 

Ans :
21. Let p(x) be any polynomial, when it is divided by (x – 19) and (x – 91), then the remainders are 91 and

19 respectively. Find the remainder when p(x) is divided by (x – 19)(x – 91).

p(x) p(x) (x – 19) (x – 91) 91 19

p(x) (x – 19)(x – 91) 
Ans :

22. The unit digit of  (1253)1469 –  (1258)1471 is (1253)1469 –  (1258)1471 

Ans :
23. A function f satisfies the condition f(1) + f(2)+···+f(n)= n2 f(n) for any natural number n. Given that

f(1) = 9, if (2025)
a

f
b

 , then a is

f f(1) + f(2)+ ··· +f(n)= n2 f(n) n f(1) = 9, 

(2025)
a

f
b

  a 

Ans :
24. In ABC, AD is a median on BC, AB=10 cm, AC=12 cm and BC=16 cm, then the length of AD equals

ABC BC AD AB=10 AC=12 BC=16 AD 
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. ABCD is a rectangle, E is the mid point of AB. A point F is taken on the diagonal  AC such that BF is

perpendicular to AC. Also, EF is perpendicular to the diagonal BD. Given BC= 8 3 cm, Show that

AB = 24 cm. (Trigonometry may be used)

ABCD AB E AC F BF AC 

EF, BD BC 8 3 AB = 24 



26. Suppose a, b are integers and a+b is a root of x2+ax+b=0. Find the  maximum possible value of b2.

x2+ax+b=0 a+b a b b2 

27. Construct a triangle with sides 4 cm, 6 cm, and 7 cm. Also construct a similar triangle to it whose

sides are 
2

5
 times the corresponding sides of the given triangle

4 6 7 

2

5
                                                                                                                                                                                                                                                                


