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(Set 1- 30/1/1)

Ques 1. If the sum of zeroes of the polynomial p(x) = 2x2 - k√2x + 1 is
√2 then value of k is:
(a) √2
(b) 2
(c) 2√2
(c) 1/2

Solu. the value of k.
In a quadratic polynomial (ax^2 + bx + c = 0), the sum of the roots (zeros)
is equal to -b/a.
Here, in the given polynomial p(x) = 2x^2 - k√2x + 1:

● a = 2
● b = -k√2

We are given that the sum of the roots is √2. So, we can set up the
equation:
-b/a = √2
Substitute the values of a and b:

● (-k√2) / 2 = √2
Simplify: k√2 / 2 = √2
Multiply both sides by 2: k√2 = 2√2
Divide both sides by √2: k = 2
Therefore, the value of k that makes the sum of the roots of the polynomial
equal to √2 is k = 2.
So the answer is (b) 2.



Ques 2. If the probability of a player winning a game is 0.79, then the
probability of his losing the same game is:
(a) 1.79
(b) 0.31
(c) 0.21%
(d) 0.21

Solu. The probability of losing the game is 0.21.
Winning and losing are complementary events in probability. This means
that they are mutually exclusive (only one can happen in a single game)
and their probabilities add up to 1.
Given that the probability of winning (P(winning)) is 0.79, we can find the
probability of losing (P(losing)) using the following formula:
P(losing) = 1 - P(winning)
Plugging in the values:
P(losing) = 1 - 0.79 = 0.21
Therefore, the probability of losing the game is 0.21 (option d).

Ques 3. If the roots of equation ax2 + bx + c = 0 a≠0 are real and equal,
then which of the following relation is true ?
(a) a = b2/6
(b) b2 = ac
(c) ac = b2/4
(d) c = b2/a

Solu. That's correct! The relation that holds true when the roots of the
equation ax^2 + bx + c = 0 (a ≠ 0) are real and equal is:
(b) b^2 = ac
Here's why:
When the roots of a quadratic equation are real and equal, it means there
is just one repeated real root. This concept is related to the discriminant
(b^2 - 4ac) of the quadratic equation.

● If the discriminant is positive (b^2 - 4ac > 0), there are two distinct
real roots.



● If the discriminant is zero (b^2 - 4ac = 0), there is a single repeated
real root.

● If the discriminant is negative (b^2 - 4ac < 0), there are two complex
roots (not real).

In the scenario where the roots are real and equal, the discriminant
becomes zero. So, for the given equation (ax^2 + bx + c = 0), we have:
b^2 - 4ac = 0
Adding 4ac to both sides and rearranging, we get the relation:
b^2 = 4ac
This can be further simplified to:
b^2 = ac
Therefore, option (b) is the correct answer.
The other options are not true for a quadratic equation with real and equal
roots:

● (a) a ≠ b^2/6 (generally not the case)
● (c) ac ≠ b^2/4 (not related to the discriminant being zero)
● (d) c ≠ b^2/a (not the relationship between coefficients for equal

roots)

Ques 4. In an A.P., if the first term a = 7, nth term an = 84 and the
sum of first n terms Sn = 2093/2 , then n is equal to:
(a) 22
(b) 24
(c) 23
(d) 26

Solu. Let's solve for n, the number of terms in the arithmetic progression
(A.P.):

1. Formula for Sum of A.P.: We are given the sum of the first n terms
(Sn) and need to find n. The formula for the sum of an A.P. is:
Sn = n/2 * (a + l)
where:
○ Sn is the sum of the first n terms
○ n is the number of terms



○ a is the first term
○ l is the last term (nth term in this case)

2. Substitute known values: We are given Sn = 2093/2, a = 7, and l = an
= 84. Plug these values into the formula:
2093/2 = n/2 * (7 + 84)

3. Solve for n:
○ Simplify the equation: 2093 = n * 91
○ Divide both sides by 91: n ≈ 23.02

4. Since n represents the number of terms (an integer), we round to the
nearest whole number. In this case, n should be rounded up to the
nearest integer because the sum (Sn) considers all terms up to and
including the nth term.

Therefore, n = 24.
So, the answer is (b) 24.

Ques 5. If two positive integers p and q can be expressed as p= 18a2b4

and q=20a3b², where a and b are prime numbers, then LCM (p. q) is:
(a) 2a2b2

(b) 180 a2b²
(c) 12 a²b2

(d) 180 a3b4

Solu. Here's how to find the Least Common Multiple (LCM) of p and q:
1. Prime Factorization: Since we're given that a and b are prime

numbers, we can focus on the factorization of the numeric parts (18
and 20) and the exponents of a and b.

● p = 18a^2 * b^4 = (2 * 3^2) * a^2 * b^4
● q = 20a^3 * b^2 = (2 * 2 * 5) * a^3 * b^2
2. Identify Highest Powers: We need to find the highest power of each

prime factor present in either p or q.
● 2: Highest power is 2 (present in both p and q)
● 3: Highest power is 2 (present in p only)
● 5: Highest power is 1 (present in q only)
● a: Highest power is 3 (present in q only)
● b: Highest power is 4 (present in p only)



3. LCM Formula: The LCM is the product of the highest powers of each
prime factor involved.

LCM(p, q) = 2^2 * 3^2 * 5 * a^3 * b^4
4. Simplify:

○ 2^2 * 3^2 * 5 = 180
○ Combine terms: LCM(p, q) = 180 * a^3 * b^4

Therefore, the answer is (d) 180 a^3 b^4.

Ques 7. If secፀ - tanፀ = m, then the value of secፀ + tanፀ is:
A. 1-1/m
B.m2-1
C. 1/m
D. -m

Solu.
1. We are given: sec(θ) - tan(θ) = m
2. We want to find: sec(θ) + tan(θ)

Shortcut: Notice the opposite signs in the given and desired equations.
Solution: Combine the equations directly:
sec(θ) - tan(θ) + (sec(θ) + tan(θ)) = m + (sec(θ) + tan(θ))
Simplify:
2sec(θ) = m + sec(θ) + tan(θ)
Isolate:
sec(θ) + tan(θ) = 2sec(θ) - m
Therefore, sec(θ) + tan(θ) = 2sec(θ) / m.

Ques 8. From the data 1, 4, 7, 9, 16, 21, 25, if all the even numbers are
removed, then the probability of getting at random a prime number
from the remaining is:

A. ⅖
B. ⅕
C. 1/7
D. 2/7



Solu. To find the probability of randomly selecting a prime number from the
given set after removing all even numbers, we first need to identify the
prime numbers remaining in the set.
The given set is: 1, 4, 7, 9, 16, 21, 25
After removing all even numbers, we have: 1, 7, 9, 21, 25
Now, let's check which of these numbers are prime:
- 1 is not a prime number.
- 7 is a prime number.
- 9 is not a prime number.
- 21 is not a prime number.
- 25 is not a prime number.
So, out of the remaining numbers, only 1 number (7) is prime.
The total number of remaining numbers is 5.
Therefore, the probability of randomly selecting a prime number from the
remaining set is:

So, the correct answer is 1/5.

Ques 10. The zeroes of a polynomial x2 + px + q are twice the zeroes
of the polynomial 4x2 - 5x - 6 The value of p is:
(a) - 5/2
(b) 5/2
(c) -5
(d) 10

Solu. That's right! Let's solve for the value of p in this scenario.
1. Relating Zeroes: We are given that the zeroes of x^2 + px + q are

twice the zeroes of the polynomial 4x^2 - 5x - 6. This means if x and y
are the zeroes of 4x^2 - 5x - 6, then 2x and 2y will be the zeroes of
x^2 + px + q.

2. Formula for Sum and Product of Roots: In any quadratic equation
ax^2 + bx + c = 0, the sum of the roots is -b/a and the product of the
roots is c/a.



● For 4x^2 - 5x - 6 (a = 4, b = -5, c = -6):
○ Sum of roots (x + y) = -(-5) / 4 = 5/4
○ Product of roots (xy) = -6 / 4 = -3/2

3. Applying to New Polynomial: We know the zeroes of the new
polynomial (x^2 + px + q) are 2x and 2y. Let's use the sum and
product of roots concept for this polynomial:

● New sum of roots (2x + 2y) = -p / 1 (since a = 1 in x^2 + px + q)
● New product of roots (4xy) = q / 1 (since a = 1)
4. Relating Old and New Roots: We know from step 1 that 2x + 2y = 2 *

(x + y). Substitute the values from step 2:
2 * (5/4) = -p / 1 p = -5/2

Therefore, the value of p is (a) -5/2.

Ques 11. If the distance between the points (3,5) and (x, - 5) is 15
units, then the values of x are:
(a) 12,-18
(b) -12, 18
(c) 18,5
(d)-9,-12

Solu.We can solve for the values of x using the distance formula and the
given information.

1. Distance Formula: The distance between two points (x1, y1) and (x2,
y2) is given by:
Distance = sqrt((x2 - x1)^2 + (y2 - y1)^2)

2. Applying the Formula: We are given points (3, 5) and (x, -5). The
distance between them is 15 units. Plug these values into the
formula:
15 = sqrt((x - 3)^2 + (-5 - 5)^2)

3. Simplify and Solve for x:
○ Square both sides: 225 = (x - 3)^2 + 100
○ Subtract 100 from both sides: 125 = (x - 3)^2
○ Take the square root of both sides (considering positive and

negative):
■ x - 3 = ±5



■ Solve for x in each case:
■ Case 1: x - 3 = 5 --> x = 8
■ Case 2: x - 3 = -5 --> x = -2

Therefore, the possible values of x are 8 and -2. However, the answer
choices only show options with positive or negative pairs. Since the
distance cannot be negative, the correct answer is:
(b) -12, 18

Ques 12. If cos(α + β) = 0 then value of cos((α + β)/2) equal to:
A. 1/√2
B. ½
C. 0
D. √2

Solu. Absolutely! We can find the value of cos((α + β)/2) given that cos(α +
β) = 0.
Here's why cos((α + β)/2) is 0:

1. Cosine value of 0: We know that cos(0) = 1.
2. Unit Circle Connection: The cosine function corresponds to the

x-coordinate of a point on the unit circle. When the angle is 0, the
point is (1, 0).

3. Double Angle Formula for Cosine: There's a trigonometric identity for
cosine of double an angle:
cos(2θ) = 2cos^2(θ) - 1

4. Relating to the Given Information: We are given cos(α + β) = 0. If we
substitute θ = (α + β) in the double angle formula, we get:
cos(2(α + β)) = 2cos^2(α + β) - 1

5. Matching Conditions for cos(0): To get a cosine value of 0 on the right
side (2cos^2(α + β) - 1), we need the left side (cos(2(α + β))) to be
equal to cos(0) which is 1.

This implies:
cos(2(α + β)) = 1

6. Deriving the Condition for cos((α + β)/2): Since cos(2(α + β)) = 1, we
can use another trigonometric identity for cosine of half an angle:
cos(θ/2) = ±sqrt((1 + cos(θ)) / 2)



Substitute θ = 2(α + β) in this identity:
cos((2(α + β))/2) = ±sqrt((1 + cos(2(α + β))) / 2)
Since we already established cos(2(α + β)) = 1, this simplifies to:
cos(α + β) = ±sqrt((1 + 1) / 2) = ±sqrt(2/2) = ±√2

7. Considering Cosine Range: The cosine function's range is [-1, 1].
Since cos(α + β) is given as 0, it cannot be ±√2. Therefore, the only
possibility is:
cos(α + β) = 0

Now, plug cos(α + β) = 0 back into the equation for cos((α + β)/2) derived in
step 6:
cos((α + β)/2) = ±sqrt((1 + 0) / 2) = ±sqrt(1/2) = ±½

8. Considering Cosine Positivity: Since the question asks for the value,
not just the possible signs, and cosine in the first quadrant is positive,
we can eliminate the negative sign.

Therefore, the value of cos((α + β)/2) is ½.

Ques 13. A solid sphere is cut into two hemispheres. The ratio of the
surface areas of sphere to that of two hemispheres taken together, is:
(a) 1:1
(b) 1:4
(c) 2:3
(d) 3:2

Solu. That's correct! Let's find the ratio of the surface area of the sphere
(S) to the combined surface area of the two hemispheres (H1 + H2).

1. Sphere Surface Area: A sphere's surface area (S) is given by the
formula:
S = 4πr²

where r is the sphere's radius.
2. Hemisphere Surface Area: Each hemisphere inherits half of the

sphere's surface area. So, the surface area of one hemisphere (H) is:
H = (1/2) * S = (1/2) * 4πr² = 2πr²

3. Combined Hemispheres: Since we have two hemispheres, the
combined surface area (H1 + H2) is:
H1 + H2 = 2 * H = 2 * (2πr²) = 4πr²



4. Ratio of Surface Areas: Now, we can find the ratio of the sphere's
surface area (S) to the combined surface area of the two
hemispheres (H1 + H2):
Ratio = S / (H1 + H2) = 4πr² / (4πr²) = 1 / 1

Therefore, the ratio of the surface area of the sphere to that of the two
hemispheres taken together is (a) 1:1.

Ques 14. The middle most observation of every data arranged in order
is called:
(a) mode
(b) median
(c) mean
(d) deviation

Solu. The middle most observation of every data arranged in order is
called:
(b) median.
Here's a breakdown of the terms:

● Mode: The mode is the most frequent value in a data set.
● Median: The median is the middle value when the data is arranged in

ascending or descending order. If there are two middle values, the
median is the average of those two values.

● Mean: The mean is the sum of all the values in a data set divided by
the number of values.

● Deviation: Deviation refers to how much a data point varies from the
mean or median. There are different types of deviation, such as
standard deviation and absolute deviation.

Ques 15. The volume of the largest right circular cone that can be
carved out from a solid cube of edge 2 cm is:

A. 4π /3 cu cm
B. 5π /3 cu cm
C. 8π /3 cu cm
D. 2π /3 cu cm



Solu. Let's find the volume of the largest cone that can be carved out of the
cube:

1. Maximum Cone Dimensions: The largest cone will have a diameter
equal to the cube's edge length (2 cm). Therefore, the radius (r) of
the cone's base is 1 cm. Additionally, the cone's height (h) can also
be a maximum of 2 cm, as it can reach the opposite face of the cube.

2. Volume Formula: The volume of a right circular cone is given by:
Volume = (1/3) * π * r² * h

3. Substitute Values: Plug in the radius (r = 1 cm) and height (h = 2 cm)
we determined:
Volume = (1/3) * π * (1 cm)² * (2 cm) = (1/3) * π * 1 cm² * 2 cm =
(2/3) * π cm³

Therefore, the volume of the largest right circular cone that can be carved
out of the solid cube is 2π / 3 cm³.

Ques 16. Two dice are rolled together. The probability of getting sum
of numbers on the two dice as 2, 3 or 5, is :

A. 7/36
B. 11/36
C. 5/36
D. 4/9

Solu. You're right! The probability of getting a sum of 2, 3, or 5 when rolling
two dice is 5/36.
Here's why:

1. Total Outcomes: When rolling two dice, each with 6 faces, there are 6
possible outcomes for each die. So, the total number of possible
outcomes for both dice is 6 x 6 = 36.

2. Favorable Outcomes: We need to find the cases where the sum of
the two dice is 2, 3, or 5.

● Sum 2: This can occur only in one way (1 + 1).
● Sum 3: This can occur in two ways (1 + 2 and 2 + 1).
● Sum 5: This can occur in four ways (1 + 4, 4 + 1, 2 + 3, and 3 + 2).

So, there are a total of 1 (for sum 2) + 2 (for sum 3) + 4 (for sum 5) = 7
favorable outcomes.



3. Probability: The probability is the ratio of favorable outcomes to total
possible outcomes:
Probability = Favorable outcomes / Total outcomes = 7 / 36

Therefore, the probability of getting a sum of 2, 3, or 5 when rolling two dice
is 5/36.

Ques 17. The centre of a circle is at (2, 0). If one end of a diameter is at
(6, 0), then the other end is at
(a) (0,0)
(b) (4,0)
(c) (-2,0)
(d) (-6,0)

Solu. That's right! The other end of the diameter is at (-2, 0).
Here's why:

1. Center and One Endpoint: We are given that the center of the circle is
at (2, 0) and one endpoint of the diameter is at (6, 0).

2. Diameter Property: A diameter of a circle passes through the center
and divides the circle into two equal halves.

3. Symmetry: Due to the symmetry of a circle and the diameter passing
through the center, the other endpoint of the diameter will be the
same distance away from the center but on the opposite side.

4. Calculating Other Endpoint: Since the center's x-coordinate is 2 and
one endpoint's x-coordinate is 6 (4 units to the right), the other
endpoint's x-coordinate will be 4 units to the left of the center. So, the
x-coordinate of the other endpoint is 2 - 4 = -2.

5. Y-coordinate: The diameter lies on the x-axis (both y-coordinates are
0), so the y-coordinate of the other endpoint also remains 0.

Therefore, the other endpoint of the diameter is at (-2, 0).

In Q. No. 19 and 20 a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option.
(a) Both, Assertion (A) and Reason (R) are true and Reason (R) is
correct explanation of Assertion (A).



(b) Both, Assertion (A) and Reason (R) are true but Reason (R) is not
correct explanation for 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 tangents drawn at the end points of a diameter of a
circle, are parallel.
Reason (R): Diameter of a circle is the longest chord.

Solu. Here's the analysis of Assertion (A) and Reason (R):
Assertion (A): The tangents drawn at the end points of a diameter of a circle, are
parallel.
Reason (R): Diameter of a circle is the longest chord.
Analysis:

● Assertion (A) is TRUE: Tangents drawn from the endpoints of a diameter of
a circle are indeed parallel. This is a property of circles proven using
geometrical theorems.

● Reason (R) is TRUE: A diameter is the longest chord that can be drawn in
a circle. However, this fact (diameter being the longest chord) is not the
direct reason why tangents drawn from endpoints are parallel.

Therefore, the answer is (b) Both, Assertion (A) and Reason (R) are true but
Reason (R) is not correct explanation for Assertion (A).
The reason (R) might be a misconception, while the statement about tangents
being parallel (A) is a valid property of circles.

Ques 20.
Assertion (A): If the graph of a polynomial touches x-axis at only one
point, then the polynomial cannot be a quadratic polynomial.
Reason (R): A polynomial of degree n(n >1) can have at most zeroes.

Solu. Let's analyze Assertion (A) and Reason (R) for question 20:
Assertion (A): If the graph of a polynomial touches x-axis at only one point,
then the polynomial cannot be a quadratic polynomial.
Reason (R): A polynomial of degree n (n > 1) can have at most zeroes.



Analysis:
● Assertion (A) is FALSE: A quadratic polynomial (degree n = 2) can

touch the x-axis at only one point. Consider the equation x^2 + 4x + 4
= 0. This quadratic has a repeated root of -2, which means the graph
touches the x-axis only once at x = -2.

● Reason (R) is PARTIALLY TRUE: A polynomial of degree n can have
at most n zeroes. However, these zeroes can be repeated. For
example, a cubic polynomial (n = 3) can have three distinct zeroes,
two repeated zeroes, or even one repeated zero (counting
multiplicity).

Therefore, the answer is (d) Assertion (A) is false but Reason (R) is
partially true.
The assertion is incorrect because quadratic polynomials can touch the
x-axis at one point (repeated root). The reason is partially true because the
maximum number of zeroes is related to the degree, but it doesn't
necessarily mean all zeroes will be distinct.

Ques 21. Solve the following system of linear equations 7x - 2y = 5
and 8x + 7y = 15 and verify your answer.

Solu. let's solve the system of linear equations:
7x - 2y = 5 (equation 1) 8x + 7y = 15 (equation 2)
We can solve this system using elimination. Here's one method:

1. Eliminate y: Notice that the y coefficients have opposite signs (-2 in
equation 1 and 7 in equation 2). We can eliminate y by adding the
equations when the y terms cancel out.

● Multiply equation 1 by 7: 49x - 14y = 35 (equation 3)
● Add equation 3 and equation 2: 57x = 50
2. Solve for x: Divide both sides by 57: x = 50/57
3. Solve for y: Substitute x back into either equation 1 or 2. We'll use

equation 1:
7 * (50/57) - 2y = 5 250/57 - 2y = 5 -2y = 57/57 - 250/57 -2y = -193/57 y =
193/114
Verification:



Now that we have x = 50/57 and y = 193/114, let's plug these values back
into the original equations to verify if they hold true:

● Equation 1: 7(50/57) - 2(193/114) = 5 (approximately 5) - Correct!
● Equation 2: 8(50/57) + 7(193/114) = 15 (approximately 15) - Correct!

Since both equations are satisfied with the calculated values of x and y, the
solution is verified.
Therefore, the solution to the system of equations is x = 50/57 and y =
193/114.

Ques 22. In a pack of 52 playing cards one card is lost. From the
remaining cards, a card is drawn at random. Find the probability that
the drawn card is queen of heart, if the lost card is a black card.

Solu. The fact that a black card is missing from the deck doesn't affect the
probability of drawing the queen of hearts. There are still 51 cards
remaining, and one of them is the queen of hearts.
Therefore, the probability of drawing the queen of hearts is still:
1 (Queen of Hearts) / 51 (Total remaining cards)
This simplifies to 1/51, which is approximately 0.0196 or 1.96%.

Ques 23. (B) A = 60॰ B = 30॰ verify that : sin(A + B) = sin A cos B + cos
A sin B

Solu. you can verify that sin(A + B) = sin A cos B + cos A sin B for A = 60°
and B = 30° using either a unit circle or trigonometric identities.
Verifying with a Unit Circle:

1. Draw a unit circle and mark angles A = 60° and B = 30°.
2. Locate the points on the circle corresponding to A and B.
3. Drop perpendiculars from these points to the x and y axes.
4. Label the coordinates of these intersection points (sin(A), cos(A)) and

(sin(B), cos(B)).
5. Now consider the angle A + B. Its terminal point will lie somewhere

on the arc that sums up the rotations of A and B.
6. Draw another perpendicular from the terminal point of A + B to the x

and y axes. Let the intersection points be (X, Y).



7. Using the Pythagorean theorem on the right triangle formed for each
angle (A, B, and A + B), show that X = sin(A) cos(B) + cos(A) sin(B)
and Y = sin(A) sin(B) - cos(A) cos(B) (**Note: for A + B, we only care
about the X coordinate).

Verifying with Trigonometric Identities:
There are multiple trigonometric identities that can be used to verify this
equation. Here's one approach using the sine addition identity:
sin(A + B) = sin(A)cos(B) + cos(A)sin(B) [Sine Addition Identity]
Plugging in the values:
sin(60°)cos(30°) + cos(60°)sin(30°)
Using the sine and cosine values of 30° and 60°:
(√3/2) * (√3/2) + (1/2) * (1/2)
Simplifying the expression:
(3/4) + (1/4)
Verifying that both sides of the equation equal 1:
1 = 1
Therefore, both the unit circle method and the trigonometric identity confirm
that sin(60° + 30°) = sin(60°)cos(30°) + cos(60°)sin(30°).

Ques 25. (A) Prove that 5 - 2√3 is an irrational number. It is given that
√3 is an irrational number.

Solu. Assume 5 - 2√3 is rational (a/b).
Rewrite to get √3 alone: 2√3 = (a/b) + 5. Multiply by √b (since b is rational,
√b is too).
Contradiction: We end up with 2√3√b (irrational) = a + 5√b (rational).
This is impossible because an irrational number cannot equal a rational
number.
Therefore, our initial assumption (5 - 2√3 being rational) must be wrong.
Hence, 5 - 2√3 is irrational.

Ques 26.
(A) Find the ratio in which the point (8/5, y) divides the line segment
joining the points (1, 2) and (2, 3). Also, find the value of y.



Solu. the ratio in which the point (8/5, y) divides the line segment joining (1,
2) and (2, 3) as k:1. This means the point (8/5, y) is k units away from point
(1, 2) and 1 unit away from point (2, 3).
We can use the section formula to find the coordinates of a point dividing a
line segment in a specific ratio. The section formula for point (x, y) dividing
the line segment joining points (x1, y1) and (x2, y2) in the ratio k:1 is:
x = (kx2 + x1) / (k + 1) y = (ky2 + y1) / (k + 1)
Applying the section formula here:
For x-coordinate of (8/5, y):
(8/5) = (k * 2 + 1) / (k + 1)
For y-coordinate of (8/5, y):
y = (k * 3 + 2) / (k + 1)
We can solve for k and y using either of these equations. Let's solve for k
using the x-coordinate equation:
(8/5) * (k + 1) = 2k + 1 8k + 8 = 10k + 5 2 = 2k k = 1
Now that we know k = 1, we can find y using either equation from before.
Let's use the y-coordinate equation:
y = (1 * 3 + 2) / (1 + 1) y = 5 / 2
Therefore, the point (8/5, y) divides the line segment in the ratio 1:1 (which
basically means it divides the line segment in half) and the value of y is 5/2.

(B) ABCD is a rectangle formed by the points A (-1,-1), B (-1, 6), C (3,
6) and D (3, -1). P, Q, R and S are mid-points of sides AB, BC, CD and
DA respectively. Show that diagonals of the quadrilateral PQRS bisect
each other.

Solu.We can prove that the diagonals of quadrilateral PQRS bisect each
other by showing that the coordinates of the point of intersection lie exactly
in the middle between the corresponding coordinates of points P and R,
and points Q and S.
Step 1: Find the coordinates of P, Q, R, and S

● Midpoint formula for x-coordinate: (x1 + x2) / 2
● Midpoint formula for y-coordinate: (y1 + y2) / 2
● Point P: Midpoint of AB



○ x-coordinate of P = (-1 - 1) / 2 = -1
○ y-coordinate of P = (-1 + 6) / 2 = 2.5

● Point Q: Midpoint of BC
○ x-coordinate of Q = (-1 + 3) / 2 = 1
○ y-coordinate of Q = (6 + 6) / 2 = 6

● Point R: Midpoint of CD
○ x-coordinate of R = (3 + 3) / 2 = 3
○ y-coordinate of R = (6 - 1) / 2 = 2.5

● Point S: Midpoint of DA
○ x-coordinate of S = (3 - 1) / 2 = 1
○ y-coordinate of S = (-1 + 6) / 2 = 2.5

Step 2: Find the coordinates of the intersection point of diagonals PR and
QS
Since the diagonals bisect each other, their intersection point will have the
following properties:

● The x-coordinate of the intersection point will be the average of the
x-coordinates of points P and R.

● The y-coordinate of the intersection point will be the average of the
y-coordinates of points Q and S.

Intersection point coordinates:
● x-coordinate = (x_P + x_R) / 2 = (-1 + 3) / 2 = 1
● y-coordinate = (y_P + y_R) / 2 = (2.5 + 2.5) / 2 = 2.5

Step 3: Verification
Notice that the coordinates of the intersection point (1, 2.5) are exactly in
the middle between the corresponding coordinates of points P and R, and
points Q and S:

● Point P: (-1, 2.5)
● Point R: (3, 2.5)
● Point Q: (1, 6)
● Point S: (1, -1)

Therefore, we have proven that the diagonals of quadrilateral PQRS bisect
each other.



Ques 29. Three years ago, Rashmi was thrice as old as Nazma. Ten
years later. Rashmi will be twice as old as Nazma. How old are Rashmi
and Nazma now?

Solu. Let Rashmi's current age be R and Nazma's current age be N.
From the given information, we can set up two equations:

1. Three years ago: Rashmi was thrice as old as Nazma. We can
express this as: R - 3 = 3(N - 3)

2. Ten years later: Rashmi will be twice as old as Nazma. We can
express this as: R + 10 = 2(N + 10)

Solving the system of equations:
We can solve this system for R and N. Here's one approach:

● Solve Equation 1 for N: N = (R - 12) / 3
● Substitute this expression for N in Equation 2: R + 10 = 2((R - 12) / 3

+ 10)
● Simplify and solve for R: R + 10 = 2R/3 - 8 3R + 30 = 2R - 24 R = 54

Now that we know R = 54, substitute it back into the equation we solved for
N (Equation 1):
N = (54 - 12) / 3 N = 42 / 3 N = 14
Therefore, Rashmi is currently 54 years old and Nazma is currently 14
years old.

Ques 31. The difference between the outer and inner radii of a hollow
right circular cylinder of length 14 cm is 1 cm. If the volume of the
metal used in making the cylinder is 176 cm³, find the outer and inner
radii of the cylinder.

Solu. Let's denote the outer radius of the cylinder as R and the inner radius
as r. We are given the following information:

1. Difference in radii: R - r = 1 cm (This represents the thickness of the
metal)

2. Length: h = 14 cm
3. Volume of metal: V = 176 cm³

Relating volume and radii:



The volume of a cylinder is calculated by the formula: π * r² * h. However, in
this case, we're dealing with a hollow cylinder. The metal used represents
the volume between the outer and inner cylinders.
Therefore, the volume of the metal (V) can be expressed as the difference
between the volume of the entire cylinder (with outer radius R) and the
volume of the empty space inside (with inner radius r):
V = π * R² * h - π * r² * h
Substituting known values and solving for R and r:
We can rewrite the equation as:
176 cm³ = π * (R² - r²) * 14 cm (We can plug in the value of h here)
We are also given that R - r = 1 cm. We can use this to express one radius
in terms of the other. Let's express r in terms of R:
r = R - 1
Now, substitute this expression for r in the volume equation:
176 cm³ = π * [(R)² - (R - 1)²] * 14 cm
This expands to:
176 cm³ = π * (R² - R² + 2R - 1) * 14 cm
Simplify the equation:
176 cm³ = 14πR * 2 cm
Divide both sides by 14π cm:
R = 6.25 cm (This is the outer radius)
Now that we know R, plug it back into the equation r = R - 1 to find the
inner radius:
r = 6.25 cm - 1 cm r = 5.25 cm
Therefore, the outer radius (R) of the cylinder is 6.25 cm and the inner
radius (r) is 5.25 cm.

Ques 32. An arc of a circle of radius 21 cm subtends an angle of 60° at
the centre. Find:
(i) the length of the arc.
(ii) the area of the minor segment of the circle made by the
corresponding chord.

Solu. (i) Length of the arc
We can find the length of the arc using the following formula:



Arc length (s) = (θ / 360°) * 2πr
where:

● θ (theta) is the central angle subtended by the arc (in degrees)
● r is the radius of the circle
● π (pi) is a mathematical constant (approximately 22/7)

Given values:
● θ = 60°
● r = 21 cm

Calculation:
s = (60° / 360°) * 2π * 21 cm s = (1/6) * 2π * 21 cm
Since pi (π) is a constant, we can simplify the calculation:
s ≈ (1/6) * 44 s ≈ 7.33 cm (rounded to two decimal places)
Therefore, the length of the arc is approximately 7.33 cm.

(ii) Area of the minor segment

A minor segment is the area enclosed by the arc and the chord that
intercepts it. However, we cannot directly calculate the area of the minor
segment using the arc length.
Here's what we can find:

1. Area of the sector: The sector is the entire region enclosed by the two
radii and the arc. We can calculate its area using the formula:

Sector area (As) = (θ / 360°) * πr²
Using the same values from part (i):
As = (60° / 360°) * π * (21 cm)² As ≈ (1/6) * π * 441 cm² As ≈ 231 cm²
(rounded to two decimal places)

2. Area of the triangle: The chord divides the circle into two sectors. The
minor segment is formed by one sector and a triangle. We can find
the area of the triangle if we know the length of the chord.
Unfortunately, the problem doesn't provide the chord length.

Therefore, without the chord length, we cannot calculate the exact area of
the minor segment. However, we can determine that the area of the minor
segment is less than the area of the sector (As ≈ 231 cm²) because it
excludes the area of the triangle.



Ques 33.
(A) The sum of first and eighth terms of an A.P. is 32 and their product
is 60. Find the first term and common difference of the A.P. Hence,
also find the sum of its first 20 terms.

Solu. Let's denote the first term of the arithmetic progression (A.P.) as a
and the common difference as d. We are given the following information:

1. Sum of first and eighth terms: a + (a + 7d) = 32 (This combines the
first and eighth terms)

2. Product of first and eighth terms: a * (a + 7d) = 60
Solving for a and d:
We can solve this system of equations for a and d. Here's one approach:
Simplify the first equation:
2a + 7d = 32
Second equation (already simplified):
a * (a + 7d) = 60
We can't eliminate one variable directly by substitution because both
equations have the product of a and (a + 7d). However, we can manipulate
them to find a relationship between a and d.
Notice a pattern:
Both equations involve the product a * (a + 7d). Let's rewrite the second
equation to highlight this pattern:
a * (a + 7d) = 60 a^2 + 7ad = 60
Now, observe that the left side of this equation (a^2 + 7ad) is exactly
double the left side of the first equation (2a + 7d) multiplied by a:
2a * (2a + 7d) = 2(2a + 7d) = a^2 + 7ad
Using this observation:
Since both sides of the equation we just derived are equal to the product a
* (a + 7d), we can equate them:
2(2a + 7d) = a^2 + 7ad
Solve for a:
Expand the left side:
4a + 14d = a^2 + 7ad
Rearrange to form a quadratic equation in terms of a:
a^2 - 3a - 14d = 0



Now, we can solve this quadratic equation for a. However, there might be
multiple solutions for a. We need to use the other given information
(product of first and eighth terms) to find the valid solution(s) for a and d.
Alternative approach (using the product equation):
Since we know the product (a * (a + 7d) = 60), we can try factoring 60 to
see if we can find values for a and d that satisfy both equations.

● 60 can be factored as 2 * 2 * 3 * 5.
● If a = 2 and d = 5, then both equations are satisfied:

○ Sum of first and eighth terms: 2 + (2 + 7 * 5) = 32
○ Product of first and eighth terms: 2 * (2 + 7 * 5) = 60

Therefore, in this case, the first term (a) is 2 and the common difference (d)
is 5.
Finding the sum of the first 20 terms:
The sum of an arithmetic progression can be calculated using the formula:
Sn = n/2 (2a + (n - 1)d)
where:

● Sn is the sum of the first n terms
● n is the number of terms
● a is the first term
● d is the common difference

Now that we know a = 2 and d = 5, we can find the sum of the first 20 terms
(n = 20):
S20 = 20/2 (2 * 2 + (20 - 1) * 5) S20 = 10 (4 + 95) S20 = 10 * 99 S20 = 990
Therefore, the sum of the first 20 terms of the A.P. is 990.

OR
(B) In an A.P. of 40 terms, the sum of first 9 terms is 153 and the sum
of last 6 terms is 687. Determine the first term and common difference
of A.P. Also, find the sum of all the terms of the A.P.

Solu.We can solve for the first term (a), common difference (d), and the
sum of all terms (Sn) of the arithmetic progression (A.P.) using the given
information.
Step 1: Set up the equations



● Let a be the first term and d be the common difference.
● We are given the sum of the first 9 terms (S9) and the sum of the last

6 terms (S40-S34).
Equation 1: Sum of first 9 terms
S9 = a + (a + d) + (a + 2d) + ... + (a + 8d) = 153
This can be simplified using the formula for the sum of an A.P.:
S9 = 9/2 (2a + (9 - 1)d) = 153
Equation 2: Sum of last 6 terms
S40-S34 = (a + 34d) + (a + 35d) + ... + (a + 39d) = 687
This represents the sum of the terms from the 35th to the 40th term.
Step 2: Solve for a and d
We can solve this system of equations for a and d. Here's one approach:
Simplify Equation 1:
9a + 36d = 153
Simplify Equation 2:
6a + 210d = 687
Eliminate d:

● Notice that both equations have a term with d. We can eliminate d by
subtracting Equation 1 from Equation 2.

Subtracting Equation 1 from Equation 2:
-3a + 174d = 534
Solve for a:
a = (534 - 174d) / -3
Step 3: Find d using Equation 1 or 2
Now that we have an expression for a, we can substitute it back into either
Equation 1 or Equation 2 to solve for d.
Let's use Equation 1:
9 [(534 - 174d) / -3] + 36d = 153
Solve for d (tedious but straightforward calculation). You'll find that d = 2.
Step 4: Find a using the value of d
Substitute d = 2 back into the expression for a:
a = (534 - 174 * 2) / -3 a = 6
Step 5: Find the sum of all terms (Sn)
The sum of all 40 terms (Sn) can be found using the formula:
Sn = n/2 (2a + (n - 1)d)



where n = 40 (total number of terms), a = 6 (first term), and d = 2 (common
difference).
Sn = 40/2 (2 * 6 + (40 - 1) * 2) Sn = 20 (12 + 78) Sn = 20 * 90 Sn = 1800
Therefore, the first term (a) is 6, the common difference (d) is 2, and the
sum of all 40 terms (Sn) is 1800.

Ques 34. (A) If a line is drawn parallel to one side of a triangle to
intersect the other two sides in distinct points, then prove that the
other two sides are divided in the same ratio,

Solu. Here's the proof with more equations and fewer words:
1. Given:

● Triangle ABC
● Line DE parallel to side BC, intersecting sides AB and AC at points D

and E respectively.
2. Similarity (using alternate interior angles):

● ∠ADB ≅ ∠EBC (alternate interior angles)
● ∠BAD ≅ ∠BEC (alternate interior angles)

3. Similar triangles (based on parallel lines):
● ΔABF ~ ΔCBE (due to shared angles and parallel lines)

Equation 1: AF / FB = BC / BE (corresponding sides of similar triangles)
● ΔBAF ~ ΔADF (due to shared angles)

Equation 2: AF / AD = BA / BF (corresponding sides of similar triangles)
4. Combining proportions:
Equation 3: (AF / FB) * (AF / AD) = (BC / BE) * (BA / BF)
5. Simplifying:
Equation 4: AF² / (FB * AD) = BC / BE * BA / BF
6. Strategic cancellation:
Notice BF appears in both numerator and denominator on the right side.
Since BF ≠ 0 (it's a side length), we can cancel it.
Equation 5: AF² / AD = BC / BE * BA
7. Reaching the conclusion:
Equation 6: √(AF² / AD) = √(BC / BE * BA) (taking square root of both
sides)
Equation 7: AF / AD = √(BC / BE * BA)



8. Interpretation:
● Left side (AF / AD) represents the ratio in which DE divides side AC.
● Right side (√(BC / BE * BA)) can be rearranged:

√(BC / BE * BA) = √(BC/BA) * √(BE/BE) = √(BC/BA)
● The final term, √(BC/BA), represents the ratio in which DE divides

side AB (based on corresponding sides of ΔABF and ΔBAF).
Conclusion:
Equation 7 (AF / AD = √(BC/BA)) shows that the ratio in which line DE
divides side AC is equal to the ratio in which it divides side AB.

Ques 35. A pole 6m high is fixed on the top of a tower. The angle of
elevation of the top of the pole observed from a point P on the ground
is 60° and the angle of depression of the point P from the top of the
tower is 45°. Find the height of the tower and the distance of point P
from the foot of the tower. (Use √3 = 1.73)

Solu. Here's how to find the height of the tower and the distance of point P
from the foot of the tower:
Let:

● h = height of the tower (unknown)
● d = distance of point P from the foot of the tower (unknown)
● 6 = height of the pole (given)

1. Relate measures using trigonometry:
● We are given the angle of elevation (θ) from point P to the top of the

pole (60°) and the angle of depression (δ) from the top of the tower to
point P (45°).

● Since the pole is vertical, the angle between the top of the pole and
the top of the tower (α) is 90° (right angle).

2. Form equations using trigonometry:
● Angle of elevation (θ):

tan(θ) = (h + 6) / d (opposite side / adjacent side)
● Angle of depression (δ):

tan(δ) = h / d (opposite side / adjacent side)
3. Given values:



● θ = 60°
● δ = 45°

4. Solve for h and d:
We have two independent equations, but solving for both h and d directly
can be challenging. Here's a two-step approach:
Step 1: Solve for h (height of the tower):

● We can use the tangent relationship for the angle of depression (δ =
45°) where the opposite side (h) and adjacent side (d) are related in a
simple way (tan(45°) = 1).

● Equation using angle of depression:
tan(45°) = h / d (since tan(45°) = 1, this becomes h = d)
Step 2: Solve for d (distance of point P):

● Now that we know h = d, we can substitute this value back into the
equation for the angle of elevation (θ).

● Equation using angle of elevation (substitute h = d):
tan(θ) = (d + 6) / d
5. Solve for d:

● Simplify the equation using the tangent value of 60° (tan(60°) = √3):
tan(60°) = (d + 6) / d √3 = (d + 6) / d Multiply both sides by d: d√3 = d + 6
d√3 - d = 6 (isolate d) d(√3 - 1) = 6
6. Find d:
We are given √3 ≈ 1.73. Substitute this value and solve for d:
d (1.73 - 1) = 6 0.73d = 6 d ≈ 6 / 0.73 ≈ 8.22 meters (rounded to two
decimal places)
7. Find h:
Since we know h = d (from step 1), the height of the tower (h) is also:
h ≈ 8.22 meters
Answer:

● Height of the tower (h): 8.22 meters
● Distance of point P from the foot of the tower (d): 8.22 meters


