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Rebranded and corrected from the attached Class 10 IMO question paper. Inconsistent or ambiguous items were rewritten so that
every question has one clear correct answer and a complete explanation.

GENERAL MATHEMATICS

The roots of the quadratic equation x2 - 7x + 10 = 0 are alpha and beta. Find alpha”2 + beta"2.

A. 49
B. 29
C.25
D. 20
Answer: B. 29

Explanation: Here alpha + beta = 7 and alpha beta = 10. Therefore alpha”2 + beta”2 = (alpha + beta)*2 - 2 alpha beta =49 - 20 = 29.

If sin theta = 3/5 and theta is in the first quadrant, find cos 2theta.

A.7/25
B.-7/25
C.24/25
D.-24/25
Answer: A. 7/25

Explanation: cos 2theta = 1 - 2 sin?2 theta =1 - 2(9/25) =1 - 18/25 = 7/25.

If x+y=7and 2x -y =5, what are the values of x and y?
A.x=3,y=4
B.x=4,y=3
C.x=5,y=2
D.x=2,y=5
Answer:B.x=4,y=3

Explanation: Adding the two equations gives 3x =12, sox =4. Thenx +y =7 gives y = 3.

Evaluate sin™2 30° + cos"2 60° + tan”2 45°.
A. 1l

B. 3/2

C.0

D.1/2

Answer: B. 3/2

Explanation: sin 30° = 1/2, cos 60° = 1/2, and tan 45° = 1. Hence the value is 1/4 + 1/4 + 1 = 3/2.

SCO International Maths Olympiad | Class 10 | Set H



School

A

5y Connect Online

If the sum of the first n terms of an arithmetic progression is S_n = 2n*2 + 3n, what is the 7th term?

A. 23
B. 29
C.31
D. 35

Answer: B. 29

Explanation: The 7th termisS_7-S_6.S_7 =2(49)+21 =119 and S_6 = 2(36)+18 = 90. Hence a_7 = 119 - 90 = 29.

If a, b, c are the roots of x"3 - 6x"2 + 11x - 6 = 0, what is ab + bc + ca?

A. 14
B. 16
C.11
D. 20

Answer: C. 11

Explanation: For x"3 - 6x22 + 11x - 6 = 0, the sum of pairwise products of roots is the coefficient of x, namely 11.

(oA In a right-angled triangle, the legs are 3 cm and 4 cm. What is the radius of the circle inscribed in the triangle?

A.1lcm
B.2cm
C.3cm
D.4cm

Answer: A.1cm

Explanation: The hypotenuse is 5 cm. For a right triangle, inradiusr=(a+b-c)/2=(3+4-5)/2=1cm.

If (x - 2) is a factor of xA2 - 5x + k, find k.

A.4
B.6
C.8
D. 10

Answer: B. 6

Explanation: By factor theorem, f(2) = 0. So 272 - 5(2) + k=0 gives 4 - 10 + k = 0, hence k = 6.
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Ifa=2and b =4, find (a + b)A2 - (a2 + bA2).
A.0

B. 12

C.16

D. 8

Answer: C. 16

Explanation: (a + b)"2 - (a2 + b"2) = 2ab = 2(2)(4) = 16.

(ol A number is chosen at random from 1 to 100. What is the probability that it is divisible by 2 or 5?

A.2/5

B.3/5

C.6/10 only
D. 60/100 only

Answer: B. 3/5

Explanation: There are 50 multiples of 2, 20 multiples of 5, and 10 multiples of 10. By inclusion-exclusion, favourable outcomes = 50 + 20 -
10 = 60, so probability = 60/100 = 3/5.

(ol kM If the sum of the roots of x*2 - (p+2)x+12=0is 9, find p.

A.7
B.9
C.11
D. 12

Answer: A. 7

Explanation: Sum of roots=p + 2. Givenp+2=9,sop=7.

(ol VA The area of a right-angled triangle is 30 square units. If the base is 5 units, what is the height?

A.6

B.12
C.10
D. 15

Answer: B. 12

Explanation: Area = 1/2 x base x height. Hence 30 =1/2 x5 x h, so h = 12.
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If x+y=5and x"2 + y*2 = 13, find xy.
A. 4
B. 6
C.2
D.1

Answer: B. 6

Explanation: Using (x + y)A2 = xA2 + yA2 + 2xy, we get 25 = 13 + 2xy, so 2xy = 12 and xy = 6.

If a=3and b =4, find sqrt(a®2 + b"2).
A.2

B.3

C.5

D. 1.25

Answer: C. 5

Explanation: sqrt(3/2 + 412) = sqrt(9 + 16) = sqrt(25) = 5.

What is the sum of the squares of the first 10 natural numbers?

A. 385
B. 300
C. 350
D. 400

Answer: A. 385

Explanation: Sum of squares = n(n + 1)(2n + 1)/6. For n = 10, the sum is 10 x 11 x 21 / 6 = 385.

If two dice are thrown, what is the probability of getting a sum of 9?

A.1/9
B.1/6
C.1/12
D.1/18

Answer: A. 1/9

Explanation: The favourable pairs are (3,6), (4,5), (5,4), and (6,3), so there are 4 outcomes out of 36. Probability = 4/36 = 1/9.
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[elVAl If a+b=>5anda”2+b"r2=17, find ab.

A4
B.5
C.6
D.3

Answer: A. 4

Explanation: 25 = 17 + 2ab, so 2ab =8 and ab = 4.

A frustum of a cone has radii 8 cm and 4 cm and slant height 10 cm. What is its total surface area including
the two circular bases?

A. 200 pi cm”2

B. 240 pi cm”2

C. 160 pi cm”2

D. 384 pi cm”2

Answer: A. 200 pi cm”"2

Explanation: TSA = pi(R + r)l + pi(R*2 + rA2) = pi(8 + 4)(10) + pi(872 + 472) = 120pi + 80pi = 200pi cm"2.

A sphere is inscribed in a cone of height 8 cm and base radius 6 cm. If the slant height is 10 cm, find the
radius of the sphere.

A.4cm
B.5cm
C.3cm
D.2cm

Answer: C. 3cm

Explanation: For a cone, the insphere radius is r = Rh/(l + R). Here R=6, h =8, and | = 10. Therefore r=6 x 8 / (10 + 6) = 48/16 = 3 cm.

A box contains 5 white balls, 3 red balls, and 2 blue balls. Two balls are drawn without replacement. What is
the probability that one is white and the other is red?

A.5/28
B.1/3

C.5/18
D. 3/14

Answer: B. 1/3

Explanation: Total ways = C(10,2) = 45. Favourable ways = choose 1 white and 1 red =5 x 3 = 15. Probability = 15/45 = 1/3.
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(o4 A fair coin is flipped 5 times. What is the probability that at least one tail appears?

A.31/32
B. 15/32
C.1/32
D.3/4

Answer: A. 31/32

Explanation: The complement is no tail, i.e., all heads, with probability (1/2)25 = 1/32. Therefore probability of at least one tail =1 - 1/32 =
31/32.

In a group of 20 students, the average age is 15 years. If two students aged 12 and 18 leave, what is the new
average age?

A. 14.9 years

B. 15 years

C. 14.8 years

D. 15.2 years

Answer: B. 15 years

Explanation: Original total age = 20 x 15 = 300. Ages leaving = 12 + 18 = 30. New total = 270 and new count = 18. New average = 270/18 =
15.

In a class of 30 students, the mean score is 80. If one score 60 is replaced by 90, what is the new mean?
A. 80.5

B. 81

C. 82

D. 80.75

Answer: B. 81

Explanation: Original total = 30 x 80 = 2400. New total = 2400 - 60 + 90 = 2430. New mean = 2430/30 = 81.

A rectangular prism has length 8 cm, width 6 cm, and height 10 cm. The largest sphere that can be inscribed
in it has what volume?

A. 36 pi cm”3

B. 72 picm”3

C. 64 picm”3

D. 125 pi cm”3

Answer: A. 36 pi cm”3

Explanation: The sphere diameter equals the smallest dimension, 6 cm. Radius = 3 cm. Volume = (4/3)pi r*3 = (4/3)pi(27) = 36pi cm”3.
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A biased die is rolled. The probability of getting a number less than 4 is 2/3. What is the probability of
getting a number greater than or equal to 4?

A.1/3
B.2/3
C.1/2
D.3/4

Answer: A. 1/3

Explanation: The two events are complementary. Probability =1 - 2/3 = 1/3.

The variance of a data set is 16. What is the standard deviation?
A.2

B.4

C.8

D. 16

Answer: B. 4

Explanation: Standard deviation is the square root of variance. sqrt(16) = 4.

(oW ¥ A circle is inscribed in a square of area 64 cm”2. What is the area of the circle?
A. 16 pi cm”2
B. 32 pi cm”2
C. 36 picm”2
D. 40 pi cm”2

Answer: A. 16 pi cm”2

Explanation: Side of square = sqrt(64) = 8 cm. The inscribed circle has diameter 8 cm, radius 4 cm. Area = pi r*2 = 16pi cm”2.
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REASON AND ASSERTION

Assertion (A): The centroid of the triangle with vertices (2,3), (4,7), and (6,5) is (4,5). Reason (R): The
centroid of a triangle is obtained by averaging the x-coordinates and y-coordinates of its vertices.

A. Both A and R are true, and R is the correct explanation of A.
B. Both A and R are true, but R is not the correct explanation of A.
C. Aiis true, but R is false.
D. Ais false, but R is true.
Answer: A. Both A and R are true, and R is the correct explanation of A.

Explanation: Centroid = ((2+4+6)/3, (3+7+5)/3) = (4,5). The reason gives the exact formula.

Assertion (A): The lines through (2,3),(4,7) and through (6,11),(8,15) are parallel. Reason (R): The slope of a
line through two points is (y2 - y1)/(x2 - x1).
A. Both A and R are true, and R is the correct explanation of A.
B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.
D. Ais false, but R is true.
Answer: A. Both A and R are true, and R is the correct explanation of A.

Explanation: Both slopes are 4/2 = 2. Equal slopes imply parallel lines.

Assertion (A): A triangle with sides 5 cm, 12 cm, and 13 cm is a right triangle. Reason (R): The sum of the
angles of a triangle is always 180°.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: B. Both A and R are true, but R is not the correct explanation of A.

Explanation: 572 + 1272 = 1372, so the assertion is true. The reason is also true, but it does not explain why the triangle is right-angled.

Assertion (A): A triangle with sides 7 cm, 24 cm, and 25 cm is not a right triangle. Reason (R): In a right
triangle, the square of the hypotenuse equals the sum of the squares of the other two sides.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: D. A is false, but R is true.

Explanation: 772 + 24722 = 49 + 576 = 625 = 2572, so the triangle is right-angled. The reason is true.
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Assertion (A): If the n-th term of an AP is a_n = 7n + 2, then the common difference is 2. Reason (R): In an
arithmetic progression, the difference between consecutive terms is constant.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: D. A is false, but R is true.

Explanation: a_(n+1) - a_n = [7(n+1)+2] - [7n+2] = 7. Therefore the common difference is 7, not 2.

Assertion (A): If the first term of an AP is 5 and the sum of the first 10 terms is 100, then the common
difference is 1. Reason (R): The sum of an AP is S_n =n/2 [2a + (n - 1)d].

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.

C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: D. A is false, but R is true.

Explanation: 100 = 10/2 [10 + 9d] = 5(10 + 9d). Hence 10 + 9d = 20 and d = 10/9, not 1.

Assertion (A): In a triangle with sides 5, 5, and 6, the medians to the equal sides are equal. Reason (R): In an
isosceles triangle, the medians drawn to the equal sides are equal.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: A. Both A and R are true, and R is the correct explanation of A.

Explanation: A triangle with sides 5, 5, and 6 is isosceles. Therefore the medians drawn to equal sides are equal.

Assertion (A): The equation of a line passing through (1,2) with slope 3 is y = 3x + 1. Reason (R): In
coordinate geometry, the equation of a line can be written in slope-intercept formy = mx +c.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.

C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: D. A is false, but R is true.

Explanation: For slope 3 through (1,2), 2 = 3(1) + ¢, so ¢ = -1. The correct equation isy = 3x - 1.
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Assertion (A): The distance between the points (2,-1) and (5,3) is 5. Reason (R): The distance between
(x1,y1) and (x2,y2) is sqrt((x2-x1)A2 + (y2-y1)A2).

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.

C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: A. Both A and R are true, and R is the correct explanation of A.

Explanation: Distance = sqrt(3/2 + 472) = 5.

(oJcyAl Assertion (A): A triangle with sides 8, 15, and 17 is an obtuse triangle. Reason (R): A triangle is right-angled
if the square of one side equals the sum of the squares of the other two sides.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: D. A is false, but R is true.

Explanation: 842 + 1572 = 1772, so it is a right triangle, not obtuse.

Assertion (A): If the 5th term of an AP is 18 and the 10th term is 38, then the common difference is 4.
Reason (R): The general form of an AP is a, a+d, a+2d, ..., where d is the common difference.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: A. Both A and R are true, and R is the correct explanation of A.

Explanation: a_10-a_5=5d =38 - 18 =20. Hence d = 4.

Assertion (A): In triangle ABC, if AB = 10, AC = 6, and BC = 8, then the area is 24 square cm. Reason (R): In a
triangle, the perpendicular drawn from a vertex to the opposite side divides the triangle into two right
triangles.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.
C. Alis true, but R is false.

D. Ais false, but R is true.

Answer: B. Both A and R are true, but R is not the correct explanation of A.

Explanation: The sides 6, 8, 10 form a right triangle, so area = 1/2 x 6 x 8 = 24. The reason is a true general fact but does not directly
explain the calculation.
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Assertion (A): The area of a triangle with vertices (1,2), (5,2), and (1,8) is 12 square units. Reason (R): The
area of a triangle from coordinates can be found using the determinant/shoelace formula.

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, but R is not the correct explanation of A.

C. Ais true, but R is false.

D. Ais false, but R is true.

Answer: A. Both A and R are true, and R is the correct explanation of A.

Explanation: The base from (1,2) to (5,2) is 4 and height to (1,8) is 6. Area=1/2 x4 x 6 = 12.
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(oW:5M The vertices of a triangle are (0,0), (5,0), and (2,k). If the area of the triangle is 10 square units, find the
value(s) of k.

A.2

B. 4

C.-4,4

D.2,-4
Answer: C.-4,4

Explanation: Area = 1/2 x base x height =1/2 x5 x | k| = 10. Hence |k| =4, so k = -4 or 4.

If the angle between the lines 2x-y+1=0and x + y - 4 = 0 is theta, find tan theta.

A.l
B. 2
C.3
D. Undefined

Answer: C. 3

Explanation: The slopes are m1 =2 and m2 = -1. tan theta = |(m2 - m1)/(1 + m1m2)| = |-3/(1-2)| =3.

If the n-th term is a_n = 3n"2 + 2n, find a_(n+1) - a_n.
A.8

B. 6n

C.6bn+5

D.3(2n-1)

Answer: C.6n +5

Explanation: a_(n+1) = 3(n+1)"2 + 2(n+1) = 3n"2 + 8n + 5. Subtract a_n =3n”"2 + 2n to get 6n + 5.

A circle of radius 5 is tangent to the x-axis at P(4,0) and lies above the x-axis. What is its equation?
A.(x-4)72 +(y-5)A2 =25

B. (x +4)A2 + (y - 5)A2 = 25

C.(x-4)"2+y"r2=25

D.x"2 +(y-5)"2=25

Answer: A. (x - 4)A2 + (y - 5)A2 =25

Explanation: If the tangent point is (4,0) and the circle lies above the x-axis, the centre is (4,5). Hence the equation is (x - 4)A2 + (y - 5)A2 =

A line passes through P(2,3) and is parallel to the line joining A(1,1) and B(4,7). Find its equation.
A.y-3=2(x-2)

B.y-3=3(x-2)

C.y-3=2x-1

D. None of these

Answer: A.y-3=2(x-2)

N
o

Explanation: Slope of AB=(7-1)/(4 - 1) = 6/3 = 2. A parallel line through (2,3) isy - 3 =2(x - 2).

A quadratic equation has roots alpha and beta such that alpha”2 + beta”2 = 10 and alpha + beta = 6. Find
the equation.
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A.x"2-6x+10=0
B.x"2-6x+8=0
C.x"2-6x+13=0
D. None of these

Answer: C. x"2-6x+13=0

Explanation: alpha”2 + beta”2 = (alpha + beta)?2 - 2alpha beta. So 10 = 36 - 2alpha beta, giving alpha beta = 13. The equation is X2 - 6x +
13=0.

(oX:YAM For triangle A(1,4), B(-3,-2), and C(5,6), find the length of the median from A to BC.

A.2

B. sqrt(52)
C. sqrt(58)
D. None

Answer: A. 2

Explanation: The midpoint of BCis ((-3+5)/2, (-2+6)/2) = (1,2). Distance from A(1,4) to (1,2) is 2.

(oR:E: 3 A box contains 4 red balls, 5 green balls, and 1 blue ball. What is the probability of selecting a red ball?

A.1/5
B. 2/5
C.4/5
D. 1/10

Answer: B. 2/5

Explanation: Total balls = 10 and red balls = 4. Probability = 4/10 = 2/5.

In triangle A(2,3), B(6,7), C(8,3), the midpoints of AB and AC are joined. Which statement is correct?

A. The segment is parallel to BC and half of BC.
B. The segment is perpendicular to BC.

C. The segment is equal to BC.

D. Insufficient data

Answer: A. The segment is parallel to BC and half of BC.

Explanation: By the midpoint theorem, the segment joining midpoints of two sides of a triangle is parallel to the third side and half of it.

A train covers 300 km at a uniform speed v km/h. If the speed is reduced by 5 km/h, it takes 1 hour more.
Find v.

A. 30 km/h

B. 35 km/h

C. 41.31 km/h approximately
D. 50 km/h

Answer: C. 41.31 km/h approximately

Explanation: 300/(v - 5) - 300/v = 1. This gives 1500/[v(v - 5)] = 1, so vA2 - 5v - 1500 = 0. Hence v = (5 + sqrt(6025))/2 = 41.31
approximately.
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Consolidated Answer Key

‘ Answer

Here alpha + beta = 7 and
alpha beta = 10

cos 2theta =1 -2 sin?2
theta=1-2(9/25)=1-
18/25=7/25

Adding the two equations
gives 3x=12,s0x=4

sin 30° =1/2, cos 60° =
1/2,andtan 45° =1

The 7thtermisS_7-S_6

For xA3 - 6x72 + 11x -6 =
0, the sum of pairwise
products of roots is the
coefficient of x, namely 11

The hypotenuse is 5 cm

By factor theorem, f(2) = 0

(a+b)r2- (a2 +b"2) =
2ab =2(2)(4) =16

There are 50 multiples of
2, 20 multiples of 5, and
10 multiples of 10

Sum of roots=p +2

Area = 1/2 x base x height

Using (x + y)"2 = x"2 + y"2
+2xy, we get 25=13 +
2xy, so 2xy =12 and xy =6

sqrt(342 + 472) = sqrt(9 +
16) =sqrt(25) =5

Sum of squares = n(n +
1)(2n+1)/6

The favourable pairs are
(3,6), (4,5), (5,4), and
(6,3), so there are 4
outcomes out of 36

25=17 +2ab,so2ab=8
andab=4

TSA = pi(R + r)l + pi(RA2 +
rA2) = pi(8 + 4)(10) +
pi(872 +412) = 120pi +
80pi = 200pi cmA2

Q.No.

26

27

28

29

30

31

32

83

34

35

36

37

38

40

41

42

43

Answer

Standard deviation is the
square root of variance

Side of square = sqrt(64) =
8cm

Centroid = ((2+4+6)/3,
(3+7+45)/3) = (4,5)

Both slopes are 4/2 =2

572 + 1272 = 1372, so the
assertion is true

TA2 + 2482 = 49 + 576 =
625 =252, so the triangle
is right-angled

a_(n+1) -a_n=[7(n+1)+2]
-[7n+2]=7

100 = 10/2 [10 + 9d] =
5(10 + 9d)

A triangle with sides 5, 5,
and 6 is isosceles

For slope 3 through (1,2),
2=3(1)+c,soc=-1

Distance = sqrt(312 + 472)
=5

872 + 1572 =17/2,s0itis
a right triangle, not obtuse

a_10-a_5=5d=38-18=
20

The sides 6, 8, 10 form a
right triangle, so area =
1/2x6x8=24

The base from (1,2) to
(5,2) is 4 and height to
(1,8)is 6

Area = 1/2 x base x height
=1/2x5x |k| =10

The slopes are m1 =2 and
m2=-1

a_(n+1) =3(n+1)"2 +
2(n+1)=3n"2+8n+5
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19 For a cone, the insphere
radius is r = Rh/(l + R)

20 Total ways = C(10,2) = 45

21 The complement is no tail,
i

22 Original total age =20 x 15
=300

23 Original total =30 x 80 =
2400

24 The sphere diameter

equals the smallest
dimension, 6 cm

25 The two events are
complementary

44

45

46

47

48

49

50

If the tangent point is (4,0)
and the circle lies above
the x-axis, the centre is
(4,5)

Slope of AB=(7-1)/(4-1)
=6/3=2

alpha”2 + beta”2 = (alpha
+ beta)”2 - 2alpha beta

The midpoint of BC is ((-
345)/2, (-2+6)/2) = (1,2)

Total balls = 10 and red
balls =4

By the midpoint theorem,
the segment joining
midpoints of two sides of
a triangle is parallel to the
third side and half of it

300/(v-5)-300/v=1
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