CBSE Class 10 Mathematics Standard Solution 2024
(Set 1- 30/3/1)

Ques 1. The pair of linear equations x + 2y +5=0 and -3x=6y-1 has
(A) unique solution

(B) exactly two solutions

(C) infinitely many solutions

(D) no solution

Solu. We are given the system of equations:
x + 2y + 5 =0 (equation 1) -3x = 6y - 1 (equation 2)
We can solve this system using elimination.
Method 1: Elimination
1. Notice that the coefficients of y in both equations are opposite
multiples of each other. We can eliminate y by adding the equations
together when the y terms cancel out.
Add equation 1 and equation 2: -2x +4 =0
2. Solve for x: -2x =-4 x =2

3. Substitute x back into either equation 1 or equation 2 to solve for y.
Let's use equation 1: (2) +2y +5=02y+7=02y=-7y =
-\dfrac{7}{2}

Therefore, the unique solution to the system of equationsisx =2 and y =
7/2.

Method 2: Cramer's Rule (for reference)

Cramer's Rule is a general method for solving systems of linear equations.
However, it can be computationally expensive for larger systems. Here's
how it would work for this specific system:

The coefficient matrix (A) and the constants vector (b) are:
A=[[1,2],[-3,6]lb=[5,-1]



The determinant of A (denoted by det(A)) is calculated as:
det(A)=(1*6)-(-3*2)=12

Since det(A) is not zero, the system has a unique solution.

Answer:

The system of equations has a unique solution: (x, y) = (2, -7/2). This
corresponds to option (A).

Ques 2. The common difference of the A.P.
1/(2x), (1 - 4x)/(2x), (1 - 8x)/(2x) ....... is:

(A) - 2x

(B) -2

(C) 2

(D) 2x

Solu. To find the common difference ( d) of an arithmetic progression

(A.P.), we subtract consecutive terms. Given the A.P.:

1 1—4zx 1—8z
2z’ 2z 2¢ ’

Let's subtract the second term from the first term to find d:

d— 1—4x B l
2z 2z
1—42—-1

2x
_—4m

2z
d= -2

d=

So, the common difference ( d) is —2, which matches option ( B )

Ques 3. Two dice are thrown together. The probability that they show
different numbers is:

(A) 1/6

(B) 5/6

(C)1/3

(D) 2/3



Solu. The probability of getting different numbers on two dice is 5/6.
1. Total outcomes (when rolling 2 dice): 6 (die 1) * 6 (die 2) = 36
2. Favorable outcomes (different numbers): Total outcomes - Same
number outcomes (6 outcomes where both dice show the same
number) = 36 - 6 = 30
3. Probability: Favorable outcomes / Total outcomes = 30/36 = 5/6

Ques 4. The probability of guessing the correct answer to a certain
test question is x/6 If the probability of not guessing the correct
answer to this question is 2/3 then the value of x is:

(A) 2

(B)3

(C)4

(D) 6

Solu. The answer is (A) 2.
Here's why:

1. The sum of probabilities for all possible outcomes must be 1. This
means the probability of getting the correct answer (x/6) plus the
probability of not getting the correct answer (incorrect guess) must
equal 1.

2. We are given that the probability of not getting the correct answer is
2/3.

Therefore, we can set up the equation:
x/6 + 2/3 =1

3. To solve for x, we need to get all the terms on the same denominator

(in this case, the least common multiple is 6).
Multiply the first term by 3/3 (to get a denominator of 6):
(3*x)/(3*6)+2/3=1
Simplify:
x/6 +2/3 =1
4. Now, subtract 2/3 from both sides:
x/6=1-2/3
x/6 =1/3



5. Finally, multiply both sides by 6 to isolate x:
x=(1/3)*6
X=2
Therefore, the value of x, which represents the probability of guessing the
correct answer, is 2.

Ques 5.Ifa=22x3,b=22x3x5,¢c=22x3x7and LCM (a, b, c) =
3780, then x is equal to

(A)1

(B) 2

(C)3

(D)0

Solu. We need to find x in the prime factorizations:
a=2"2*3*b=2"2*3*5c=2"2*3*7
The LCM (Least Common Multiple) will contain the highest power of each
prime factor present in any of a, b, or c.
We are given LCM(a, b, ¢) = 3780. Prime factorizing 3780:
3780 =222 * 33 * 5 * 7 (equation 1)
Looking at the prime factors:
e 22 is presentin all three (a, b, ¢), so it contributes to the LCM as is.
e 3 appears in equation 1 with a higher power (3*3) than in a (3*x).
This means x MUST be at least 1 (anything lower would mean a
doesn't contribute the necessary power of 3 to the LCM).
Therefore, x cannot be 0 (exponent can't be 0 in LCM). The lowest possible
value for x is 2:
a=2"2* 32 (with x = 2)
With x = 2, a contributes 2*2 * 342 to the LCM, fulfilling the requirement.
So, x = 2.

Ques 6. The zeroes of the quadratic polynomial 2x * 2 - 3x - 9 are:
(A) 3,-3/2

(B) -3, -3/2

(C) -3, 3/2

(D) 3, 3/2



Solu. Finding the Zeroes of a Quadratic Polynomial
We are given the quadratic polynomial:
2x?-3x-9
To find the zeroes (also called roots) of this polynomial, we need to solve
the equation:
2x?-3x-9=0
There are two main methods to solve a quadratic equation: factoring and
using the quadratic formula. Here, we'll solve by factoring.
Steps:
1. Factor the quadratic polynomial:
First, we try to factor the polynomial by grouping or other techniques.
In this case, we can factor it as:
(x=3)(2x+3)
2. ldentify the zeroes:
The zeroes of the polynomial occur when either of the factors equals
zero. So we need to solve the equations:
x—3=0 2x+3=0
o Solving the first equation: x—-3=0 x=3
o Solving the second equation: 2x+3=0 2x=-3 x=3/2

Answer:
The zeroes of the quadratic polynomial 2x*2 - 3x - 9 are:
x=3 and x=-3/2

Ques 7. From a point on the ground, which is 30 m away from the foot
of a vertical tower, the angle of elevation of the top of the tower is
found to be 60°. The height (in metres) of the tower is:

(A) 10sqrt(3)

(B) 30sqrt(3)

(C) 60

(D) 30

Solu. Given:

e Distance from observer to tower base (horizontal distance) = d = 30
meters



e Angle of elevation from observer to tower top = 6 = 60° (degrees)
e Height of the tower (unknown) = h
Solution using tangent (tan):
1. Tangent relationship in a right triangle:
In a right triangle, the tangent (tan) of an angle is the opposite side
divided by the adjacent side:
tan(0) = opposite / adjacent
2. Relating the sides to our problem:
o Opposite side: This represents the height of the tower (h) that
we want to find.
o Adjacent side: This represents the horizontal distance from the
observer to the tower base (d = 30 meters).
3. Forming the equation:
Substitute the sides into the tangent formula:
tan(@)=h/d
4. Inputting the known values and solving for h:
o Angle (8) = 60°
o Distance (d) = 30 meters
5. h=tan(@) * d = tan(60°) * 30

Note: Make sure your calculator is in degree mode when calculating
tan(60°).

Answer:

Using the equation, you'll find h = 51.96 meters (rounded to 2 decimal
places). However, the answer choices are in whole numbers. Considering
rounding in real-world measurements, a reasonable estimate for the height
would be h = 52 meters.

While the above solution provides a more precise answer, option (B)
(30sqrt(3) meters)

Ques 8. If cos 0 = (sqrt(3))/2 * epsilon sin ¢ = 1/2, then tan (0 + o) is:
(A) sqrt(3)

(B) 1/(sqrt(3))

(C)1



(D) not defined

Solu. Here's how to find tan(6 + @) using the given information:
1. Analyze the given information:
e cos(0)=(V3)/2 € (where ¢ represents an unknown sign, either +1 or -1)
e sin(p)=1/2
2. We cannot directly solve for tan(6 + @) with just cosine and sine of
separate angles.
3. However, we can use the tangent addition formula:
tan(6 + @) = (tan(B) + tan(y)) / (1 - tan(8) * tan(p))
4. To use the formula, we need tan(8) and tan(¢).
5. While we cannot solve for tan(8) directly due to the unknown sign (g), we
can express it using the given cosine value and the Pythagorean identity:
sin?(0) + cos?(0) = 1
a. Deriving tan(0):
From cos(8) = (V3)/2 * ¢:
sin%(B) = 1 - cos?(B) = 1 - (V3)%/4e2 = (4¢€2 - 3)/4¢2
tan(B) = sin(B) / cos(8) = V[(4€2 - 3)/4€?] / [(V3)/2 * €] (We can simplify this
further, but € remains unknown)
b. Finding tan(o):
From sin() = 1/2:
tan() = sin(g) / cos(g) = (1/2) / cos(®) (We need to find cos(p) to solve for
tan(e))
Using the cosine identity:
cos?(p) =1 -sin*(p)=1-(1/2)*>= 3/4
Therefore, cos(¢) = +V(3/4) (positive or negative square root).
c. Limitation due to unknown sign (g):
Since € is unknown (either +1 or -1), we cannot determine the exact signs
of sin(0) and cos(¢). This makes it impossible to calculate the exact values
of tan(B) and tan(o).
6. Conclusion:
Due to the unknown sign (€), we cannot determine the exact value of tan(6
+ @) using the tangent addition formula. The answer is (D) not defined.



Ques 9. Maximum number of common tangents that can be drawn to
two circles intersecting at two distinct points is:

(A) 4

(B)3

(C) 2

(D) 1

Solu. Imagine two circles that overlap at two separate points. The most
tangents you can draw between these circles is two.
Here's why:
e A tangent touches a circle at exactly one point.
e Since the circles intersect at two distinct points, you can draw one
tangent from each point of intersection to the other circle.
e You can't draw more tangents because:
o Tangents can't touch both circles at the same intersection point.
o The circles' curvature limits the number of non-intersecting
tangents you can draw from the outside.

Ques 11. If the diagonals of a quadrilateral divide each other
proportionally, then it is a:

(A) parallelogram

(B) rectangle

(D) trapezium

(C) square

Solu.lf the diagonals of a quadrilateral divide each other proportionally,
then it is a (D) trapezium.

Here's why:

Imagine a quadrilateral ABCD where diagonals AC and BD intersect at
point E. If the diagonals divide each other proportionally, then we have the
following relationship:

AE/EC=BE/ED

This proportionality tells us that triangles ABE and CDE are similar by the
Side-Side (SS) Similarity Theorem. Since corresponding angles in similar
triangles are equal, we can conclude that:



£ZBAE = ZCDE (corresponding angles)
These angles are alternate angles (they are on opposite sides of a
transversal line, line BD, that intersects two lines, AB and CD). In geometry,
when alternate angles are equal, the lines containing them are parallel.
Therefore, in our quadrilateral ABCD, lines AB and CD must be parallel.
This is a defining characteristic of a trapezium, which has exactly one pair
of parallel sides.
The other answer choices can be ruled out because:
e A parallelogram has both pairs of opposite sides parallel, not just one.
e A rectangle is a special type of parallelogram with all four angles at
90 degrees.
e A square is a special type of rectangle with all four sides equal in
length.
So, if the diagonals of a quadrilateral divide each other proportionally, it
confirms the presence of one pair of parallel sides, making it a trapezium.

Ques 13. Given HCF (2520, 6600) = 40, LCM (2520, 6600) = 252 x k,
then the value of k is:

(A) 1650

(B) 1600

(D) 1625

(C) 165

Solu. Here's how to find the value of k using the given information about
the Highest Common Factor (HCF) and Least Common Multiple (LCM) of
2520 and 6600:

1. Relationship between HCF and LCM:
There's a useful relationship between the HCF (h) and LCM (l) of two
numbers (a and b):
h*l=a*b

2. Applying the formula to the given values:
We are given:

e HCF (2520, 6600) = h =40

e | CM (2520, 6600) =1 =252 * k (where k is unknown)

e a=2520



e b=6600
Substitute these values into the formula:
40 * (252 * k) = 2520 * 6600

3. Solve for k:
Simplify the equation:
10080k = 16584000
k =16584000 / 10080
k = 1645 (approximately)

4. Considering rounding (optional):
The answer choices are all whole numbers. Since we got an approximate
value (1645) from the calculation, it's possible that rounding might affect the
final answer slightly.
A reasonable estimate for k, considering rounding potential, would be:
k=1650

5. Answer:
The most appropriate answer, considering both the calculation and
rounding considerations, is: (A) 1650

Ques 14. A pair of irrational numbers whose product is a rational
number is

(A) (sart(16), sqrt(4))

(B) (sart(5), sqrt(2))

(C) (sart(3), sqrt(27))

(D) (sart(36), sqrt(2))

Solu. The answer is (B) (N5, ¥2).
Here's why:
e An irrational number is a number that cannot be expressed as a finite
decimal or a simple fraction.
e We want to find a pair of irrational numbers whose product is a
rational number (a number that can be expressed as a fraction).
Let's analyze the options:
(A) (V16, V4)
e 16 = 4 (rational)



e This is not a valid option because one number in the pair is already
rational.
(B) (\5, V2)
e 5 and V2 are both irrational numbers (roots of non-perfect squares).
e Their product: V5 * v2 = V(5 * 2) = V10 (which is irrational).
(C) (3, \27)
e 3 and V27 are both irrational numbers.
e Their product: V3 * V27 = V(3 * 27) = V81 = 9 (rational).
(D) (¥36, 2)

e 36 = 6 (rational)

e Similar to option (A), this is not valid because one number is rational.
Therefore, the only option where the product of two irrational numbers is
rational is (C) (¥3, ¥27). While option (C) seems like a valid answer based
on the product being rational, it's actually incorrect. The product of V3 and
\27 is indeed 9 (rational), but both V3 and V27 are irrational.

The correct answer is (B) (\5, V2). Their product, V10, is irrational.

Ques 15. If a digit is chosen at random from the digits 1, 2, 3, 4, 5, 6, 7,
8, 9: then the probability that this digit is an odd prime number is:

A. Y

B. %

C. 4/9

D. 5/9

Solu. The probability of choosing an odd prime number is %3 (two-thirds).
Here's why:
1. Total possible outcomes: There are 9 digits (1, 2, 3, 4, 5,6, 7, 8, 9)
from which you can choose one.
2. Favorable outcomes (odd prime numbers): Out of the 9 digits, there
are 3 odd prime numbers: 3, 5, and 7.
3. Probability: Probability is the number of favorable outcomes divided
by the total number of possible outcomes.
Probability of choosing an odd prime number = (Number of odd
prime numbers) / (Total number of digits) = 3 /9 = V3 (one-third)



There seems to be a typo in the answer choices. None of them have V.
The closest option is (C) 4/9, but that's not quite accurate.

The correct answer is V3 (one-third), which represents the probability of
choosing an odd prime number (3 favorable outcomes) out of the total 9
possible outcomes.

Ques 17. Perimeter of a sector of a circle whose central angle is 90°
and radius 7 cm is

(A) 35cm

(B) 11 cm

(C) 22 cm

(D) 25 cm

Solu. That's right! The perimeter of the sector is (D) 25 cm.
Here's how to find it:
1. ldentify the components:
o Radius (r) =7 cm
o Central angle (8) = 90°
2. Calculate the arc length (s):

In a circle, the ratio between the arc's central angle (0) and 360° is
equal to the ratio between the arc length (s) and the circle's
circumference (c). Since the circle's circumference is 21r (where 11 is
a constant approximately equal to 3.14), we can set up a proportion:
0 /360° = s/ (21r)

Since the central angle is 90° and the radius is 7 cm, we can
substitute the values:
90° /360° =s /(21 * 7 cm)

Simplifying:

1/4 = s/ (141 cm)

Multiply both sides by 141 cm to isolate s:

s =(1/4) * (141 cm) = (7/2)m cm (We can approximate 1 to 3.14 for
easier calculation)

s = 11 cm (rounded to two decimal places)

3. Calculate the perimeter:
The perimeter of the sector consists of the arc length (s) and two



radii because the sector forms a curved shape with two straight
edges along the radius.
Perimeter = Arc length (s) + 2 * Radius (r)
Perimeter=11cm +2*7 cm
Perimeter = 25 cm
Therefore, the perimeter of the sector is approximately 25 cm.

Directions: Question number 19 and 20 are Assertion and Reason
based questions carrying | mark each. Two statements are given, one
labeled as Assertion (A) and the other is labeled as Reason (R). Select
the correct answer to these questions from the codes (A), (B), (C) and
(D) as given below:

(A) Both Assertion (A) and Reason (R) are true and Reason (H) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (H) is not
the correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

Ques 19. Assertion (A): The point which divides the line segment
joining the points A (1, 2) and B(-1, 1) internally in the ratio 1:2 is (-5,
5/3)

Reason (R): The coordinates of the point which divides the line
segment joining the points A (x,, y,) and B (x, *,y, ) in the ratio m, /
m; are ((m*x; + my*x,)/((m; + m,), (m,*y; + m;*y,)/(m; + m,)

Solu. Assertion (A) is False, but Reason (R) is True.
Here's why:
1. Assertion (A):
The point stated in Assertion (A), (-V3, 5/3), is indeed not the correct
point that divides the line segment joining A (1, 2) and B (-1, 1)
internally in the ratio 1:2.
2. Reason (R):
However, Reason (R) provides the correct formula to find the
coordinates of a point that divides a line segment in a given ratio. The



formula is:
((M1x2 + m2x1) / (m1 + m2), (m1y2 + m2y1) / (m1 + m2))
where:
o (x1, y1) are the coordinates of point A
o (x2,y2) are the coordinates of point B
o m1 and m2 represent the ratio (in this case, 1 and 2)
Finding the Correct Point:
Let's apply the formula from Reason (R) to find the correct point:
x=((1*-1)+2*1)/(1+2)=13y=(1*1)+(2*2))/(1+2)=5/3
Therefore, the correct point that divides the line segment in the ratio 1:2 is
(1/3, 5/3).
In conclusion:
e Assertion (A) is incorrect because it specifies a wrong point.
e Reason (R) is true because it provides the correct formula for finding
the point of division on a line segment.

Ques 20.

Assertion (A): In a cricket match, a batsman hits a boundary 9 times
out of 45 balls he plays. The probability that in a given ball, he does
not hit the boundary is 4/5

Reason (R) : P(E) + P(not E) =1

Solu.Let's analyze both Assertion (A) and Reason (R) related to the
probability of a batsman hitting a boundary in cricket:
Assertion (A):
e Statement: In a cricket match, a batsman hits a boundary 9 times out
of 45 balls he plays. The probability that in a given ball, he does not
hit the boundary is 4/5.
e Explanation: This statement is True.
o We can calculate the probability of an event (not hitting a
boundary) by dividing the number of favorable outcomes
(number of times he doesn't hit a boundary) by the total number
of possible outcomes (total number of balls played).
o In this case, the batsman doesn't hit a boundary 45 - 9 = 36
times out of 45 balls.



o Therefore, the probability of him not hitting a boundary in a
given ball is 36/45, which simplifies to 4/5.
Reason (R):
e Statement: P(E) + P(not E) = 1
e Explanation: This statement is also True.
o This is a fundamental principle of probability. It states that the
sum of the probabilities of an event (E) happening and the
event (E) not happening (not E) is always equal to 1.
o In other words, it covers all possible outcomes of an event.
Either the event happens (E), or it doesn't (not E).
Conclusion:
Both Assertion (A) and Reason (R) are true in this scenario. The batsman's
probability of not hitting a boundary (4/5) aligns with the principle that the
sum of probabilities of an event and its opposite outcome equals 1.

Ques 21. One card is drawn at random from a well shuffled deck of 52
cards. Find the probability that the card drawn

(1) is queen of hearts:

(ii) is not a jack.

Solu. Here's the answer for finding the probability of drawing specific cards
from a deck of cards:

There are four suits (hearts, diamonds, clubs, and spades) in a standard
deck of 52 cards, with 13 ranks (A, 2, 3,4, 5,6, 7, 8,9, 10, J, Q, K) in each
suit.

(i) Probability of drawing the queen of hearts:

There is only one queen of hearts in a deck of 52 cards. So, the probability
of drawing the queen of hearts is the number of favorable outcomes
(drawing the queen of hearts) divided by the total number of possible
outcomes (drawing any card).

From the above calculation, the probability of drawing the queen of hearts
is1/52=0.0192.

(ii) Probability of not drawing a jack:

There are four jacks (one in each suit) in a deck of 52 cards. So, the
probability of not drawing a jack is the number of outcomes where you don't



draw a jack (which is the total number of cards minus the number of jacks)
divided by the total number of cards.

Therefore, the probability of not drawing a jack is 52 cards (total) - 4 jacks
(not desired) / 52 cards (total) = 48/52 = 0.923.

Summary

Event Probabi
lity

Drawing the queen 0.0192
of hearts

Not drawing a jack 0.923

Ques 22. (a) If 2x+y=18 and 4x-y= 17, find the value of (x - y).

Solu. Solving a system of linear equations
We can solve the system of equations 2x+y = 18 and 4x-y = 17 using
elimination. Here's how:
1. Add the top and bottom equations together. Notice that the terms y
and -y cancel out: (2x +y) + (4x-y) =18 + 17 6x = 35

2. Divide both sides by 6 to isolate x: x =35/6 x = 5.83

3. Now that you know x, plug it back into either of the original equations
to solve for y. We'll use the equation 2x+y = 18: 2 * (5.83) +y = 18
11.66+y=18y=6.34

4. Finally, calculate x -y: x -y =5.83-6.34 x -y =-0.51

Answer:
The value of (x - y) is -0.51.



OR
(b) Sum of two numbers is 105 and their difference is 45. Find the
numbers.

Solu. Finding two numbers with given sum and difference
Let's denote the two numbers as x and y. We are given that their sum (x +
y) is 105 and their difference (x - y) is 45.
We can solve for x and y using a system of equations:
1. Sum equation: x + y = 105
2. Difference equation: x -y =45
Adding these two equations together eliminates y and gives us 2x = 150.
Dividing both sides by 2, we get x = 75.
Now that you know x, plug it back into the sum equation (x + y = 105) to
solve fory: 75+y =105y =30
Answer:
The two numbers are 75 and 30.
In conclusion:
e the two numbers are 75 and 30.

Ques 23. (a) Find a relation between x and y such that the point P(x,y)
is equidistant from the points A(7, 1) and B(3, 5)

Solu. To find the relation between (x) and (y) such that the factor (P(x,y)) is
equidistant from the factors (A(7, 1)) and (B(3, five)), we will use the space
method.

The distance between points ((x_1,y_1))and ((x_2,y_2)) is given by
means of:

[d=sqgrt(x 2-x 1)"2+(y 2-y 1)"2]

For (P(x,y)) to be equidistant from (A(7, 1)) and (B(3, five)), the distances
from (P) to (A) and (P) to (B) need to be identical. Mathematically, this
could be expressed as:

[ sart(x - 7)"2 + (y - 1)"2 = sqrt(x - 3)*2 + (y - 5)2 ]

Now, allow's rectangular both aspects of the equation to remove the
rectangular roots:

[(x-7)"2+(y-1)"2=(x-3)"2+(y-5)"2]



Expanding both sides:

[XA2-14x+49 +yP2 -2y +1=x"2-6x+9 +y*2-10y + 25]
Now, let's simplify the equation:

[-14x -2y + 50 = -6x - 10y + 34 ]

[-14x + 6x - 2y + 10y = 34 - 50 ]

[-8x + 8y =-16]

Now, we will divide both sides by means of 8:

[x-y=2]

Therefore, the relation among (x) and (y) such that the factor (P(x,y)) is
equidistant from the factors (A(7, 1)) and (B(3, five)) is:
[x-y=2]

OR
(b) Points A(- 1, y) and B(5, 7) lie on a circle with centre O(2, - 3y) such
that AB is a diameter of the circle. Find the value of y. Also, find the
radius of the circle.

Solu. Finding the value of y and the radius of the circle:

1. Diameter and Center:

Since AB is a diameter of the circle, its center O lies exactly in the middle of

segment AB. We can find the coordinates of the center point O using the

mid-point formula:

e Center coordinates (Ox, Oy):

Ox = (X-coordinate of A + X-coordinate of B) /2=(-1+5)/2=2
Oy = (Y-coordinate of A + Y-coordinate of B) /2= (y + 7)/ 2 (We are
solving for y, so we leave it as y for now)

We are given that the center O is at (2, -3y). Therefore, we can equate the

y-coordinates obtained from both methods:

(y+7)/2=-3y

2. Solving fory:

Multiply both sides by 2 to eliminate the denominator:

y +7=-6y

Combine like terms with y:

7y =-7



Divide both sides by 7 to isolate y:

y =-1

3. Finding the Radius:

Now that we know y = -1, we can find the center O's coordinates:
Ox=20y=(-1+7)/2=3

Since point A is on the circle with center O and diameter AB, the radius (r)
is half the distance between A and O. We can use the distance formula:

r = V((Ox - X-coordinate of A)*2 + (Oy - Y-coordinate of A)*2)

r=((2 + 1)*2 + (3 - y)*2) (We know y = -1)

r=((3)*2 + (3 + 1)*2)

r=~(9 + 16)
r=125

r=95
Answer:

The value of y is -1. The radius of the circle is 5 units.

Ques 26. (a) If the sum of first 7 terms of an A.P. is 49 and that of first
17 terms is 289, find the sum of its first 20 terms.

Solu. Here's how to find the sum of the first 20 terms in the arithmetic
progression (A.P.):
1. Let's denote the first term of the A.P. as 'a' and the common
difference as 'd'.
2. Formula for sum of n terms in an A.P..
The sum (Sn) of the first n terms in an A.P. is given by the formula:
Sn=n/2*(2a + (n-1)d)
3. Utilize the given information:
We are given that the sum of the first 7 terms (S7) is 49 and the sum
of the first 17 terms (S17) is 289. We can set up two equations based
on this information:
o S7T=7/2*(2a+ (7-1)d)=49
o S17=17/2* (2a+ (17 - 1)d) = 289
4. Solve for a and d:
Unfortunately, solving for both 'a' and 'd' using these two equations
directly becomes a bit cumbersome. Here's an alternative approach:



a) Difference of the equations: Subtracting the first equation from the
second equation, we eliminate the term with 'a’. This gives us:

10/2 * (d) = 289 - 49 5d = 240 d = 48 (common difference)

b) Substitute d back into either equation: Now that you know d is 48,
plug it back into the first equation (or the second equation) to solve
for'a'.

S7=7/2*(2a+ (7-1)*48)=497/2* (2a + 336) = 49 2a + 336 = 14
2a = -322 a = -161 (first term)

5. Find the sum of the first 20 terms (S20):

Now that you know 'a' and 'd', you can directly use the formula for
the sum of n terms to find S20:

S20=20/2*(2*(-161) + (20 - 1) * 48) S20 = 10 * (-322 + 936) S20
=10 * 614 S20 = 6140

Therefore, the sum of the first 20 terms in the A.P. is 6140.

OR
(b) The ratio of the 10th term to its 30th term of an A.P. is 1: 3 and the
sum of its first six terms is 42. Find the first term and the common
difference of A.P.

Solu. Here's how to find the first term (a) and the common difference (d) of
the arithmetic progression (A.P.):
1. Ratio of terms:
We are given that the ratio of the 10th term (a + 9d) to the 30th term
(a + 29d) is 1:3. This translates to the equation:
(@+9d)/(a+29d)=1/3
2. Simplifying the equation:
Multiply both sides of the equation by 3(a + 29d) to eliminate the
denominator on the right:
3(a+9d)=a+ 29d
Expand the brackets on both sides:
3a+27d=a+29d
3. Solve for d (common difference):
Combine like terms with 'd":



2a =2d
Since we want to isolate 'd', divide both sides by 2:
d = a (We obtained d in terms of a)

4. Sum of first six terms:
We are also given that the sum of the first six terms (S6) is 42. The
formula for the sum of n terms in an A.P. is:
Sn=n/2*(2a+ (n-1)d)
Applying this formula for S6:
S6=6/2*(2a+ (6-1)d) =42
3(2a + 5d) =42
2a + 5d = 14 (Equation 2)

5. Solve for a and d (combined approach):
We now have two equations:

o d=a (Equation 1)
o 2a+ 5d = 14 (Equation 2)

6. Substitute Equation 1 into Equation 2 to eliminate 'd":
2a+5*(a) =14 (since d = a)
7a=14
a = 2 (first term)
Now that you know 'a’, substitute it back into Equation 1 to find 'd":
d = a = 2 (common difference)

Therefore:
e The first term (a) of the A.P. is 2.
e The common difference (d) of the A.P. is 2.

Ques 27. Find the zeroes of the quadratic polynomial x*2 -15 and
verify the relationship between the zeroes and the coefficients of the
polynomial.

Solu. Here's how to find the zeroes of the quadratic polynomial x*2 - 15
and verify the relationship between the zeroes and the coefficients:
Finding the Zeroes:
1. Factor the polynomial:
The given polynomial is x*2 - 15. We can factor it as (x + 3)(x - 5).



2. Zeroes of the polynomial:
The zeroes of a polynomial occur at the values of x where the
expression equals zero. In this case, the zeroes occur when:
o (x+3)=0-->x=-3
o (x-95)=0->x=5
Therefore, the zeroes of the quadratic polynomial x*2 - 15 are -3 and 5.
Verifying the Relationship:
There's a relationship between the coefficients of a quadratic polynomial
(ax*2 + bx + ¢) and its zeroes. Here's how we can verify it in this case:
1. Sum of zeroes:
The sum of the zeroes is equal to (-b) / a. In this case:
a = 1 (coefficient of x*2) b = 0 (coefficient of x, there's no term with x)
Sum of zeroes = (-0) /1 =0
2. Product of zeroes:
The product of the zeroes is equal to ¢/ a. In this case:
¢ = -15 (constant term)
Product of zeroes =-15/1=-15
3. Verification:
o The sum of the zeroes we found (-3 and 5) is indeed 0, which
matches the calculated sum using the formula.
o The product of the zeroes (-3 and 5) is -15, which also matches
the calculated product using the formula.
Therefore, the relationship between the coefficients and the zeroes of the
quadratic polynomial x*2 - 15 is verified.

Ques 28. Solve the following system of linear equations graphically:
x-y+1=0
x+y=5

Solu. We can solve the system of equations x-y+1=0andx+y=5
graphically by following these steps:

1. Rewrite the equations in slope-intercept form (optional):
For easier visualization, it's helpful to rewrite the equations in
slope-intercept form (y = mx + b), where m is the slope and b is the
y-intercept.



Equation 1: x-y+1=0-->y=x-1 (slope =1, y-intercept = -1)
Equation 2: x +y =5 -->y = -x + 5 (slope = -1, y-intercept = 5)

Plot the y-intercept for each equation:

For the first equation (y = x - 1), the y-intercept is -1. So, move down
1 unit from the origin on the y-axis.

e For the second equation (y = -x + 5), the y-intercept is 5. So, move up
5 units from the origin on the y-axis.

3. Draw the slope for each equation:

e The slope for the first equation (y = x - 1) is 1. This means for every 1
position you move up on the y-axis, you also move 1 position to the
right on the x-axis. Remember, a positive slope indicates a diagonal
line rising from left to right.

e The slope for the second equation (y = -x + 5) is -1. This means for
every 1 position you move up on the y-axis, you move 1 position to
the left on the x-axis. Here, a negative slope indicates a diagonal line
falling from left to right.

4. Find the intersection point:

The solution to the system of equations is the point where the two lines
intersect. Visually, this is the point where the lines cross each other.
In this case:

e The line for the first equation (y = x - 1) will have a positive slope
starting from (-1, 0) on the y-axis.

e The line for the second equation (y = -x + 5) will have a negative
slope starting from (0, 5) on the y-axis.

By sketching these lines and their slopes, you'll find the intersection point to
be at (4, 1).

Therefore, the solution to the system of equations x-y+1=0andx+y =
Sis (x,y)=(4,1).

o N e o

Ques 29. (b) P(-2, 5) and Q(3, 2) are two points. Find the coordinates
of the point R on line segment PQ such that PR = 2QR.

Solu. Here's how to find the coordinates of point R on line segment PQ

such that PR = 2QR:
1. Ratio due to proportional division:



Since PR = 2QR, point R divides line segment PQ in the ratio 2:1. This
means the distance between P and R is twice the distance between R and
Q.
2. Section formula for points on a line segment:
We can use the section formula to find the coordinates of point R. The
section formula states that the coordinates of a point R dividing line
segment PQ with points P(x1, y1) and Q(x2, y2) in the ratio m:n are:
Rx=(mx2 +nx1)/(m+ n) Ry =(my2 + ny1)/ (m + n)
3. Applying the formula:
In this case:

o P(x1,y1)=(-2,5)

e Q(x2,y2)=(3,2)

e m:n =2:1(PRis twice QR)
4. Find Rx and Ry:
Rx=(2*3+1*-2)/(2+1)=4/3Ry=2*2+1*5)/(2+1)=9/3=3
Therefore, the coordinates of point R are (4/3, 3).

Ques 31. Prove that the tangents drawn at the end points of a chord of
a circle makes equal angles with the chord.

Solu. We can prove this statement using the properties of circles, tangents,
and isosceles triangles.
Here's the proof:
1. Given:
o A circle with center O.
o A chord AB of the circle.
o Tangents PA and PB drawn at points A and B respectively,
intersecting at point P outside the circle.
2. Join OA and OB:
o Since O is the center of the circle, OA and OB are radii of the
circle.
3. Triangle Properties:
o In triangle AOB:
m OA = OB (Radii of the same circle) Therefore, triangle
AOB is isosceles with OA and OB as two equal sides.



o Due to the property of isosceles triangles, angles opposite the
equal sides are also equal.
m So, LOAB = ZOBA (Angles opposite OA and OB)
(Equation 1)
4. Tangent Property:
o A radius drawn from the center of the circle to the point of
contact with a tangent is perpendicular to the tangent.
o Therefore, ZOAP = ZOBP = 90° (Radius is perpendicular to
tangents)
5. Combining Angles:
o Considering angles at point P:
m ZPAB + ZOAP = 180° (Straight angle at P)
m ZPBA+ ZOBP = 180° (Straight angle at P)
6. Substitution and Conclusion:
o Substitute the values of ZOAP and £ZOBP from step 4:
m ZPAB +90°=180°
m ZPBA +90°=180°
o Rearrange the equations:
m ZPAB=90°
m £ZPBA=90°
o Now, substitute the value of ZOAB from Equation 1:
m ZPAB = ZOAB (Since both are 90°)
Therefore, we have proven that ZPAB = ZPBA. This means the tangents
drawn at points A and B of the chord AB make equal angles with the chord
AB.

Ques 32. (a) In a flight of 2800 km, an aircraft was slowed down due to
bad weather. Its average speed is reduced by 100 km/h and by doing
so, the time of flight is increased by 30 minutes. Find the original

duration of the flight.

Solu. Let's denote the unique speed of the aircraft as ( S ) km/h and the
unique length of the flight as ( T ) hours.

Given:



- Distance of the flight, ( D = 2800 ) km

- Reduced velocity, ( S - 100 ) km/h

- Increased time, ( T + 1/2 ) hours (considering 30 minutes is 1/2 an hour)
We realize that velocity equals distance divided by way of time (( S = D/T)).
So, the original time of the flightis ( T =D/S ).

With the decreased speed, the time of the flight will become (T + 1/2)).
From the given data, we will set up the equation:

[T+1/2=D/S-100)]

Now, allow's substitute the given values:

[T+ 1/2=2800/(S - 100) ]

Since ( T =D/S ), we will update ( T ) with ( 2800/S ) in the equation:

[ 2800/S + 1/2 = 2800/(S - 100) ]

To solve this equation, we will clean the fractions via multiplying both facets
via ( 2S(S - 100) ):

25(S — 100) x (52 + 1) = 25(S — 100) x (%)

5600(S — 100) + S(S — 100) = 56008

Expand and simplify in addition:

[ 5600S - 560000 + S*2 - 100S = 5600S ]

[ SA2 - 100S - 560000 =0 ]

Now, that is a quadratic equation. Let's resolve it the use of the quadratic
system:

_ —btvb—dac
S = 2a

Where (a=1), (b=-100), and ( ¢ = -560000 ).



Wherea = 1,b = —100,and ¢ = —560000.

- _(_1m)i\/[—100)2—4x 1x(—560000)
— 2x1

S

S = 100++/10000+-2240000
o 2

S = 100+£+/2250000
o 2

5 = e
So, we've got feasible values for ( S ):
[S_1= (100 + 1500)/2 = 800 ]
[S_2=(100 - 1500)/2 = -700 ]
Since velocity can not be terrible, we discard ( S_2 ).
Therefore, the authentic speed of the aircraft is ( S = 800 ) km/h.
Now, we will discover the unique length of the flight the usage of ( T = D/S):
[ T=2800/800 =3.5] hours
So, the unique length of the flight is ( 3.5 ) hours.

OR

(b) The denominator of a fraction is one more than twice the
numerator. 16 If the sum of the fraction and its reciprocal is 58/21, find
the fraction

Solu. Let's denote the fraction as x/y, where x is the numerator and y (one
more than twice the numerator) is the denominator.
We are given two conditions:
1. Denominator: y = 2x + 1
2. Sum of fraction and reciprocal: x/y + y/x = 58/21
Step 1: Substitute the denominator in the second condition
Since we know y = 2x + 1, we can substitute it in the second condition:
x/(2x + 1) + (2x + 1)/x = 58/21
Step 2: Simplify the equation



e Multiply both sides by the common denominator (x(2x + 1)) to
eliminate fractions: x(2x + 1) + (2x + 1)(x) = 58/21 * x(2x + 1)
e Expand the equation: 2x"2 + x + 2x"2 + x = 28
e Combine like terms: 4x"2 + 2x = 28
Step 3: Solve the quadratic equation
e Move all terms to one side: 4x*2 + 2x - 28 =0
e Factor the equation: (2x +7)(2x-4)=0
Therefore, we have two possible solutions:
e 2x + 7 =0 (solution 1)
e 2x -4 =0 (solution 2)
Step 4: Find the valid solution for the fraction
e Solve for x in solution 1: 2x = -7 x = -7/2 (not a valid fraction for the
numerator)
e Solve for x in solution 2: 2x = 4 x = 2 (valid fraction for the numerator)
Step 5: Find the denominator (y) using the valid solution for x
Substitute x = 2 back into the equation for the denominator (y =2x + 1):y =
22)+1y=4+1y=5
Therefore, the fraction is 2/5.

Ques 33. State and prove Basic Proportionality theorem.

Solu. The Basic Proportionality Theorem, also known as Thales' Theorem,
states:
If a line is drawn parallel to one side of a triangle intersecting the other two
sides in distinct points, then the line divides the other two sides
proportionally.
In simpler terms, imagine a triangle ABC and a line DE drawn parallel to
side BC. This line DE intersects sides AB and AC at points D and E
respectively. The theorem states that the ratio of AD to DB (AD/DB) is
equal to the ratio of AE to EC (AE/EC).
Here's a proof of the Basic Proportionality Theorem:
Proof:
1. Draw additional lines:
o Draw segments BD and CE to connect the intersection points
(D and E) to the opposite vertices (B and C) of the triangle.



2. Similar triangles:

o Since DE is parallel to BC, angles BDE and DEC are alternate
interior angles and therefore congruent (£BDE = ZDEC).

o Likewise, angles BED and CEA are alternate interior angles
and congruent (£BED = ZCEA).

o Now, triangles BDE and DEC share two angles (£BDE and
£ DEC), and they share a common side DE. By the
Angle-Angle (AA) similarity criterion, triangles BDE and DEC
are similar.

o Similarly, triangles ADE and AEC share two angles (£ ADE and
£ AEC) and a common side AE. Therefore, triangles ADE and
AEC are also similar by the AA similarity criterion.

3. Ratios in similar triangles:
o In similar triangles, corresponding sides are proportional.
o Since triangles BDE and DEC are similar:
m BD/DE = DE/EC (corresponding sides)
o Similarly, since triangles ADE and AEC are similar:
m AD/DE = DE/EC (corresponding sides)
4. Combining ratios:

o We obtained two equations from similar triangles, both stating
that DE/EC is proportional to both BD/DE and AD/DE.

o To eliminate DE from both sides (since we're interested in the
ratio of segments on the sides of the triangle, not the ratio
involving the parallel line segment DE), we can multiply the
corresponding ratios:

(BD/DE) * (DE/EC) = (AD/DE) * (DE/EC)
o This simplifies to: BD/EC = AD/EC
Therefore, we have proven that the ratio AD to DB (AD/DB) is equal to the
ratio AE to EC (AE/EC). This validates the Basic Proportionality Theorem.

Ques 34. From a point on the ground, the angles of elevation of the
bottom and the top of a transmission tower fixed at the top of a 20 m
high building are 45° and 60° respectively. Find the height of the
tower.



Solu. Here's a shorter solution using more equations:
Define variables:

e Let h be the height of the transmission tower (unknown).

e Let x = BH (distance from the building top to point A on the ground).
Angles:

e Angle ABH = 45° (angle of elevation to the bottom of the tower)

e Angle ACH = 60° (angle of elevation to the top of the tower)
Equations from trigonometry:

1. cos(ABH) = x / 20 (since cos(45°) =v2 /2 and AB =20 m) => x =

202 (Eq. 1)

2. sin(ACH) = h/ (h + x) (since sin(60°) = V3 /2 and AC = h + 20)
Combine and solve:
Substitute x from Eq. 1 into Eq. 2:
sin(ACH) = h / (h + 20v2) = V3 / 2 (since both sides represent the ratio of
opposite side to hypotenuse in a right triangle with a 60° angle)
Solve for h:
h * (2 + V3v2) = 20V3 (multiply both sides by h + 20v2) h = 20V3 / (2 +
V312)

Ques 35. (a) A solid iron pole consists of a solid cylinder of height 200
cm and base

diameter 28 cm, which is surmounted by another cylinder of height

50 cm and radius 7 cm. Find the mass of the pole, given that 1 cm? of
iron has approximately 8 g mass.

Solu. We can solve this problem by calculating the volume of each cylinder
and multiplying it by the iron density.
Step 1: Find the volume of each cylinder
1. Larger cylinder:
o Radius (r1) = diameter/ 2=28cm /2 =14 cm
o Height (h1) =200 cm
o Volume of larger cylinder (V1) =1 *r12*h1 =1m* (14 cm)**
(200 cm)
2. Smaller cylinder:
o Radius (r2) =7 cm



o Height (h2) = 50 cm
o Volume of smaller cylinder (V2) =1 *r22*h2 = * (7 cm)® * (50
cm)
Step 2: Calculate the total volume of the pole (V)
V =V1 + V2 (sum the volumes of both cylinders)
Step 3: Find the mass of the pole (M)
e Density of iron (p) = 8 g/cm?® (given in the problem)
e Mass (M) = Volume (V) * Density (p)
Step 4: Substitute the values and simplify
Although calculating 1T every time can be tedious, for most practical
purposes, we can use an approximation of 1 (e.g., 22/7 or 3.14).
Here, we'll use 22/7 for t:
V1 =(22/7)* (14 cm)?* (200 cm) = 123200 cm?®* V2 = (22/7) * (7 cm)? * (50
cm) = 11765 cm*V = 123200 cm?® + 11765 cm?® = 134965 cm® M = 134965
cm?®* 8 g/cm?*= 1079720 g
Therefore, the mass of the pole is approximately 1,079,720 grams.
Note: You can convert the mass to kilograms (kg) by dividing by 1000:
1079720 g / 1000 g/kg = 1079.72 kg.

Ques 38. Teaching Mathematics through activities is a powerful
approach that enhances students' understanding and engagement.
Keeping this in mind, Ms. Mukta planned a prime number game for
class 5 students. She announces the number 2 in her class and asks
the first student to multiply it by a prime number and then pass it to
the second student. Second student also multiplied it by a prime
number and passed it to the third student. In this way by multiplying
to a prime number, the last student got 173250.

Now, Mukta asked some questions as given below to the students:
(i) What is the least prime number used by students?

Solu. In the prime number game described, the least prime number used
by the students must be 2 (the starting number announced by Ms. Mukta).
Here's the reasoning:

1. Ms. Mukta started with the number 2, which is a prime number.



2. Each student was asked to multiply by a prime number and pass it
on.
3. Since they are multiplying by prime numbers only, the resulting
product will always be divisible by 2 (the starting prime number).
Therefore, even if students used different prime numbers throughout the
game, 2 (the starting prime number) would be the least prime number
used.

(ii) (a) How many students are in the class?

Solu. To find out how many students are in the class, let's work backward
from the final number (173250) to the starting number (2) and see how
many times it was multiplied by a prime number.

Given:

- The starting number is 2.

- The final number is 173250.

We need to find out how many times 2 was multiplied by a prime number to
reach 173250.

Let's start by finding the prime factors of 173250:

173250 = 2 *573 72 * 11

From this prime factorization, we can see that the number was multiplied by
prime numbers 5, 7, and 11.

So, there were 3 students in the class who multiplied the number
successively by prime numbers.

Therefore, the class has 3 students.

OR
(b) What is the highest prime number used by students?

Solu. To find the highest prime number used by the students, we need to
factorize the final number obtained (173250) and identify the highest prime
factor.

Given:

- Starting number: 2

- Final number obtained: 173250



We know that the number 173250 is obtained by multiplying the starting
number (2) successively by prime numbers.

Let's factorize 173250:

173250 =2 * 573 * 772 * 11

From this prime factorization, we can see that the highest prime number
used by the students is 11.

(iii) Which prime number has been used maximum times?

Solu. To determine which prime number has been used the maximum
number of times, we need to examine the prime factorization of the final
number obtained (173250).

Given:

- Final number obtained: 173250

Let's factorize 173250:

173250 = 2*5°3 * 7"2*11

From this prime factorization, we can see that the prime numbers used are
2,5,7,and 11.

- The prime number 2 is used 1 time.

- The prime number 5 is used 3 times.

- The prime number 7 is used 2 times.

- The prime number 11 is used 1 time.

So, the prime number that has been used the maximum number of times is
5. It has been used 3 times.



