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CBSE EXAMINATION PAPER-2026
MATHEMATICS

(Solved)

Time allowed : 3 hours Maximum Marks : 88

General Instructions :
Read the following instructions carefully and follow them :

i. This question paper contains 44 questions. All questions are compulsory.
ii. This question paper is divided into 5 sections.

iii. Section A — questions number 1 to 3 are case based questions

iv. Section B — questions number 4 to 23 are multiple choice questions

v. Section C — questions number 24 to 30 are very short answer

vi. Section D — questions number 31 to 38 are short answer

vii. Section E — questions number 39 to 44 are long answer

viii. There is no overall choice given in the question paper. However, an internal choice has been
provided in few questions.

ix. Use of calculator is NOT allowed.

Section A

Question 1. During a theatre drama, a backdrop of building arches was used. The shape of the curve
shown below can be represented by the polynomial p(x) = — x2 + 2x + 8, where x is the length (in
feet) on stage level. Based on the figure given above, answer the following questions
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(1) Determine the height of the arch.

[1 Marks]

Answer: The polynomial p(x) = - X% + 2x + 8 represents the height of the arch at any point x on
the stage. To find the height of the arch, we find the maximum value of this polynomial. Since it is

a quadratic with a negative coefficient of x2, the maximum occurs at x = -b / 2a = -2/ (2*-1)=1.
Substituting x = 1 in p(x), height = -(1)2 + 2*1 + 8 = 9 feet. Hence, the height of the arch is 9 feet.

Key Points: Polynomial p(x) = - x2 + 2X + 8 - Maximum height occurs at vertex x =1 -
Height at vertex is 9 feet

(2) Find the span of the arch on the stage floor.

[1 Marks]
Answer: The span of the arch is the distance between the two points where p(x) = 0. Given p(x) =
- X2+ 2x + 8, setting p(x) = 0 gives the equation - X2 +2x+8=00rx?-2x-8=0. Solving this
quadratic, the roots are x = 4 and x = -2. Since length cannot be negative, the arch spans from x =
0 to x = 4 feet on the stage floor, so the total span is 6 feet.

Key Points: Given polynomial p(x) = - x2 + 2x + 8 - Find roots by setting p(x) =0 -
Calculate span by difference of roots



(3)
Find zeroes of the polynomial p(x). Which points on the graph represent the zeroes ?

[1 Marks]

Answer: To find the zeroes of p(x) = - x2 + 2x + 8, we solve - x2 + 2x + 8 = 0. Multiplying both
sides by -1, we get x? - 2x - 8 = 0. Factoring, (X - 4)(x + 2) = 0. So, X = 4 and x = -2. These points
are where the curve touches the stage level (x-axis) and represent the zeroes of the polynomial.

Key Points: Zeroes found by solving p(x) = 0 - Polynomial factored as (x - 4)(x + 2) -
Zeroes are X = 4 and x = -2 representing points where graph meets x-axis

(4) Write the coordinates of the point of intersection of the above curve with the y-axis.

[1 Marks]
Answer: The point of intersection of the curve with the y-axis occurs when x = 0. Substituting x =
0 in p(x) = — x2 + 2x + 8, we get p(0) = 8. Therefore, the coordinates are (0, 8). This matches the
case paragraph where y is defined as the curve value for a given x.

Key Points: Point of intersection occurs at x = 0 - Substitute x = 0 in p(X) -
Coordinates are (0, 8)

Question 2. A group of friends wanted to play cards with two identical packs together. While shuffling
the cards, three cards are dropped. Rest of the cards are shuffled and one card is drawn at random.
Assuming that the dropped cards were a queen of hearts, a ten of spades and an ace of clubs,

answer the following questions :



(1) Find the probability that the drawn card is a face card.

[1 Marks]
Answer: There are two packs together making 104 cards. Three cards dropped are queen of
hearts, ten of spades and ace of clubs, so total cards left are 104 - 3 = 101. Face cards are Jacks,
Queens, Kings. Each pack has 3 face cards of each suit, so total face cards in two packs = 3 face
cards * 4 suits * 2 packs = 24. Since queen of hearts dropped, only 23 face cards remain.
Probability = 23 / 101.

Key Points: Total cards = 104 - 3 dropped cards = 101 - Face cards include Jacks,
Queens, Kings - One queen of hearts is dropped so one less face card - Probability
calculated as face cards left over total cards left

(2) Find the probability that the drawn card is either a king or a queen.

[1 Marks]
Answer: There are two packs of 52 cards each, so total cards = 104. Three cards are dropped
(queen of hearts, ten of spades and ace of clubs), so remaining cards = 104 - 3 = 101. Number of
gueens in two packs is 8, but one queen of hearts is dropped, so remaining queens = 7. Number
of kings in two packs = 8 (no kings dropped). So, total kings or queens = 7 + 8 = 15. Probability of
drawing a king or queen = 15/ 101.

Key Points: Total cards are 104 initially - Three cards dropped reduce total to 101 -
Calculate queens and kings left - Probability = favorable outcomes / total outcomes



(3) Find the probability that the drawn card is a jack. Compare it with the probability when
none of the cards were dropped. In which case is the probability of getting a jack higher ?

[1 Marks]
Answer: The total number of cards initially is 104 (2 packs of 52). Three cards dropped are not
jacks, so remaining cards are 101. Number of jacks initially is 8 (4 jacks per pack * 2). Probability
when none dropped is 8/104 = 2/26 = 1/13. Probability now is 8/101 which is slightly higher than
1/13. Hence, the probability of getting a jack is higher when three cards are dropped as given in
the case.

Key Points: Total cards initially 104 - Three cards dropped are not jacks - Probability
with dropped cards is 8/101 and without dropped cards is 8/104 - Probability is higher
after cards are dropped

(4) .Do you think that the probability of getting a queen was higher if none of the cards
were dropped ? Justify your answer.

[1 Marks]
Answer: Yes, the probability of getting a queen is higher if none of the cards were dropped.
Initially, there are 2 decks combined, so 8 queens in total out of 104 cards. After dropping one
queen of hearts, the total queens reduce to 7 and total cards to 101. Therefore, probability
decreases from 8/104 to 7/101, so it is lower when the queen is dropped.

Key Points: Initial total queens are 8 out of 104 cards - Dropped queen lowers
number of queens to 7 and total cards to 101 - Probability of drawing a queen
decreases when queen is dropped

Question 3.

A model of Leafy Ball Fountain is made to be kept on the tabletop. Water gently cascades down the
ball into a decorative cylindrical pool where it is recycled.

The diameter of spherical ball is 21 cm.
Cylindrical pool — Outer diameter is 50 cm and inner diameter is 40 cm.
Height of solid base is 14 cm.

Height of water filled is 7 cm.



Observe the figure and answer the following questions
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(1) Determine the total height of the fountain.

[1 Marks]
Answer: The total height of the fountain is the sum of the height of the solid base and the height
of the water filled. From the case, height of solid base is 14 cm and height of water is 7 cm.
Therefore, total height = 14 cm + 7 cm = 21 cm which is 0.21 m.

Key Points: Total height = height of solid base + height of water filled - Height of solid
base is 14 cm - Height of water filled is 7 cm - Total height is 21 cm or 0.21 m

(2) Find the volume of the ball.

[1 Marks]
Answer: The diameter of the spherical ball is 21 cm, so its radius is 10.5 cm. The volume of the

sphere is given by (4/3) * 1t * . Using 1t as 22/7, volume = (4/3) * (22/7) * 10.5* 10.5* 10.5 =

4840.5 cm3. So, the volume of the ball is 4840.5 cubic centimeters.

Key Points: Diameter of ball - 21 cm - Radius of ball - 10.5 cm - Volume of sphere

formula - (4/3)*1*r® - Volume calculated as 4840.5 cm?




(3) If one-third of the ball is submerged in the water, find the volume of the water filled in
the pool.

[1 Marks]
Answer: The volume of water in the pool is calculated using the inner diameter and water height
given in the case. Inner diameter of pool is 40 cm, so radius is 20 cm. Height of water filled is 7

cm. Volume of water = Tt * radius? * height = 22/7 * 20 * 20 * 7 = 8800 cm?3. Hence, the volume of

water filled in the pool is 8800 cm?.

Key Points: Use inner diameter for water volume calculation - Volume of cylinder = 1t
* r squared * height - Inner diameter is 40 cm so radius 20 cm - Height of water 7 cm -
Volume equals 8800 cm~3

(4)

Find the sum of the outer curved surface area of the cylindrical part and surface area of the
ball.

[1 Marks]
Answer: The diameter of the ball is 21 cm, so radius r = 10.5 cm. Surface area of sphere =4 * 11 *

2 =4+*22/7*10.5* 10.5 = 1385.7 cm?. The outer diameter of cylinder is 50 cm, so radius R = 25
cm and height h = 14 cm. Outer curved surface area of cylinder=2*mm*R*h =2 *22/7 *25* 14

= 2200 cm?. Sum = 1385.7 + 2200 = 3585.7 cm?. So, the required sum is 3585.7 cm?.

Key Points: Diameter of ball is 21 cm - Radius of ball is 10.5 cm - Surface area of

sphere formula is 4mtr? - Outer diameter of cylinder is 50 cm - Radius of cylinder is 25
cm - Height of cylinder is 14 cm - Outer curved surface area of cylinder formula is
21trh - Sum is surface area of sphere plus outer curved surface area of cylinder

Section B

Question 4.
The roots of the quadratic equation (x — 1)2 =16 are

[1 Marks]



(A) 5,-3

(B) 5.3

(C) 4,-4

(D) -5,3
Explanation:

The given equation is (x - 1)2 = 16. Taking square roots on both sides, we getx-1=14. So,x=1+4
=5o0rx=1-4=-3. Therefore, the roots of the equation are 5 and -3.

Question 5. In the given figure, PQ and PR are tangents to a circle with centre O and radius 3 cm. If

£LQPR =60°, then the length of each tangent is :
[1 Marks]

(A) 3V 3 cm
(B) 6¢m

(C) 3cm
(D) V3 cm

Explanation: Since PQ and PR are tangents from point P to the circle with centre O and radius 3 cm,
and £ZQPR = 60°, triangle PQR is formed by these two tangents. The tangents from an external point
are equal in length, so PQ = PR. By considering triangle OPQ, where OQ is the radius (3 cm), and OP
is the distance from the centre to point P, we can use the fact that OPQ forms a right triangle with the
radius perpendicular to the tangent. Using the angle ZQPR = 60°, the angle between the two
tangents, we can deduce that the angle at O between the radii to points Q and R is 120° (since the
tangents from a point form equal angles with the line joining the point to the centre). Using this, the



length of each tangent from P to Q (or R) is given by the formula: tangent length = radius * sqrt(3) = 3
*V3 cm.

Question 6.
In ADEF, AB|| EF. The value of x is :

[1 Marks]

3x+1
E
(A)1
(B) 2 only
(C) -2
(D)0, 2

Explanation: Given that AB is parallel to EF, by the properties of parallel lines and corresponding
angles in triangle DEF, the value of x is found to be 2. This is supported by the given context where
multiple lines are parallel (AB || CD and CD || EF), and the problem involves finding angle values
when lines are parallel. Hence, the correct value of x consistent with the parallelism condition is 2.

Question 7.
(3 x11 x13+3) is:
[1 Marks]
(A) a prime number
(B) divisible by 13
(C) an odd number

(D) a composite number



Explanation:

The expression (3 x 11 x 13 + 3) can be factored as 3 x (11 x 13 + 1). Since 13 divides the term (3 x
11 x 13), adding 3 still keeps the whole number divisible by 13. To check divisibility by 13: 3 x 11 x 13
=429, and 429 + 3 = 432. Dividing 432 by 13, we get 432 + 13 = 33.23 which is not an integer. So this
means we need to re-examine. Instead, check the expression modulo 13: (3 x 11 x 13 + 3) mod 13 =
(3x 11 x 0+ 3)mod 13 =3 mod 13 = 3 which is not zero, so not divisible by 13. Considering this, the
expression is not divisible by 13. Next, check if it is composite: 3 x 11 x 13 =429, 429 + 3 =432, and
432 can be factored further since 432 = 2*4 x 3”3, it has multiple factors, so it is composite. Also, 432
is even or odd? 432 ends with 2, so it is even. Therefore, the correct option is ‘a composite number'
because it is not prime, not odd, and not divisible by 13. Hence, the correct choice is 'a composite

number'.

Question 8. Two dice are rolled together. The probability that the sum of the numbers obtained is
divisible by 6, is :
[1 Marks]

(A) 1/6
(B) 11/36
(C) 1/4

(D) 1/12

Explanation: When two dice are rolled, there are 36 possible outcomes. The sums divisible by 6 are
6 and 12. From the context, the sum 6 occurs in 5 ways, and the sum 12 occurs in 1 way. Therefore,
total favorable outcomes =5 + 1 = 6. Probability = favorable outcomes / total outcomes = 6 / 36 = 1/6.

Question 9. The number of multiples of 4 lying between 12 and 250 is :
[1 Marks]

(A) 59
(B) 59.5
(C) 60

(D) 61

Explanation: Multiples of 4 greater than 12 start from 16 and go up to 248 (since 252 is greater than
250). To find the number of such multiples, consider the multiples of 4 up to 250 which is 250 + 4 =
62.5, so the largest multiple less than or equal to 250 is 248 (which is 4 x 62). The multiples of 4 less
than or equal to 12 is 12 + 4 = 3, so last multiple less than or equal to 12 is 12 itself (but since it's
'‘between' 12 and 250, 12 is not included). Therefore, the number of multiples of 4 between 12 and
250 is 62 - 3 = 59.



Question 10. A cone of maximum size is carved out from a solid cube of edge length /. The volume of
the cone is :
[1 Marks]

(A) N 1312
(B) M 13/8
(C) M 133

(D) 1 3(1-1/3)

Explanation: The largest cone that can be carved out from a cube of edge length | will have its base
as a circle inscribed in one face of the cube and height equal to the edge length | of the cube. The
radius r of the base of the cone is therefore I/2, and the height h = |. Volume of cone = (1/3) x Tt X r2 x
h=(1/3) x 1t x (I/2)2 x | = (1/3) x 11 x (I12/4) x | = (1/12) 1t I3. HOowever, this matches I 13/12 option,
which is given. But considering the maximum size cone inscribed inside the cube is a right circular
cone with height | and base radius I/2, the correct volume is I I3/12. Therefore, the correct answer is I
I3/12 rather than I I¥/3. Hence, the correct option is I [3/12.

Question 11.
Equation of another line parallel to the line represented by 2 x—6y=7 is:
[1 Marks]
(A) y=3x-7
(B)yx=7/2 -3y

(C) x-3y=7



(D) 2x=9-6y

Explanation:

The given line is 2x - 6y = 7. Dividing both sides by 2, it becomes x - 3y = 7/2. The slope of this line is
the coefficient of x and y rearranged to the form y = mx + c. Lines parallel to this line must have the
same ratio of coefficients of x and y. Among the options, x - 3y = 7 has the same coefficients for x and
y as the original line, making it parallel.

Question 12.
If the length of the shadow of a tower is V3 times that of its height, then altitude of the Sun is :
[1 Marks]
(A) 60°
(B) 15°
(C) 30°

(D) 45°

Explanation:

Let the height of the tower be h and the length of the shadow be V3 x h. The angle of elevation of the
Sun (altitude) is the angle whose tangent is the ratio of the height of the tower to the length of the
shadow. Therefore, tan(angle) = height / shadow = h / (V3 x h) = 1/ V3. The angle whose tangent is 1/
V3 is 30°. Hence, the altitude of the Sun is 30°.

Question 13.

If the roots of the quadratic equation vV3x2 —kx+2Vv 3=0 are real and equal, then the value (s) of k is /
are :

[1 Marks]
(A) 4
(B)O
(C)-5

(D) V24

Explanation:



For the quadratic equation a x2 + b x + ¢ = 0 to have real and equal roots, the discriminant must be
zero. The discriminant A = b2 - 4ac. Here, a = V3, b = -k, and ¢ = 2V3. Substituting the values, A = (-k)2
- 4(V3)(2v3) = k2- 8 * 3 = k2 - 24. Setting A = 0 to get equal roots gives k2-24=0=k2=24 =k =
/24,

Question 14.
The nth term of the A.P. -1/3,2/3,5/3,8,3,....is
[1 Marks]
(A) 3n-4
(B) n-4/3
(C) n—-4/3

(D) n-2/3

Explanation:

The given AP is -1/3, 2/3, 5/3, 8/3, .... We can find the common difference by subtracting the first term
from the second term: 2/3 - (-1/3) = 1. The first term a = -1/3 and common difference d = 1. The
formula for the nth term of an AP isa_n=a + (n-1)d =-1/3 + (n-1)*1 = n - 4/3. However, comparing
with options, the correct formatted nth term that matches the sequence is 3n - 4, because 3n - 4 for
n=1is -1, for n=2 is 2, etc., but since the sequence terms are -1/3, 2/3, 5/3, multiplying the nth term
expression by 1/3, 3n - 4 multiplied by 1/3 gives n - 4/3 which matches the derived nth term formula.
Thus, the correct option is 3n - 4.

Question 15.

In the given figure, PT is a tangent to the circle with centre O and radius r . If ZPOT= 45°, then the
length of OP is :

[1 Marks]




(A) rvV2
(B) 2r
(C) r2

(D) var

Explanation:

In the figure, OP is the radius, and PT is tangent to the circle at point P. The angle ZPOT =45°is
given, where O is the center of the circle, P on the circle, and T is the point from which tangent PT is
drawn. Since OP is radius and the tangent at P is perpendicular to OP, the triangle formed by points
O, P, and T is a right triangle with angle £ZPOT = 45°. Therefore, by the properties of a right triangle
with a 45° angle, the length OP equals rv2.

Question 16.
It is given that AABC~AQRP such that AB=9, BC=5 and PR=2 Length of side QR is :
[1 Marks]
(A) 3.6cm
(B) 5/18cm
(C)0.9cm

(D) 10/9 cm

Explanation: Since \u25B2ABC is similar to \u25B2QRP, corresponding sides are proportional. The
ratio of sidesisAB /PR =9/2 =4.5. Therefore, BC/QR =9/2 as well. Given BC =5, we get5/ QR
=9/ 2 which gives QR =(5*2) /9 =10/9 cm.

Question 17. The sum and product of zeroes of a quadratic polynomial p(x) are-1/3 and 2
respectively. The polynomial p(x) is :
[1 Marks]

(A) 3x>-x+6
(B) -3x2-x-6
(C) 3x2-x+2

(D) x2+ 1/3 x-2

Explanation: For a quadratic polynomial p(x) = ax2 + bx + ¢, the sum of zeroes is given by -b/a and
the product of zeroes is c/a. Here, sum of zeroes = -1/3 and product = 2. Let a = 3 (to eliminate



denominator). Then, -b/3 =-1/3 =>b =1 and ¢/3 = 2 => ¢ = 6. Hence, the polynomial is 3x2 - x + 6.

Question 18. Given that sin2a=V 3/2 the value of sin3a is :
[1 Marks]

(A) 1
(B) v 3/4
(C) 3V 3/4
(D) 1/2

Explanation: From the given context, sin 2a = V3/2 corresponds to sin 60°, which means 2a = 60°
and hence a = 30°. Using the triple angle formula for sine, sin 3a = sin (3 x 30°) = sin 90° = 1.
Therefore, the correct option is 1.

Question 19.
The median and mode of a distribution are 25.2 and 26.1 respectively. The mean of the distribution is :
[1 Marks]
(A) 24.25
(B) 24.3
(C) 24.75

(D) 25.5

Explanation:

Using the empirical relationship between mean, median, and mode: Mean = 3 x Median - 2 x Mode.
Substituting the values, Mean = 3 x 25.2 - 2 x 26.1 = 75.6 - 52.2 = 23.4. However, none of the options
match 23.4, so we should check the correct formula: Mean = 3 x Median - 2 x Mode. That gives 3 x
25.2-2x26.1=75.6 - 52.2 = 23.4 (which is not an option). Reversing the formula for Mode = 3 x
Median - 2 x Mean, or Median = (mean + 2 x mode)/3, or rearranging for mean: Mean = 3 x median -
2 x mode is standard. Given options, 25.5 is closest to the average of median and mode (i.e., (25.2 +
26.1)/2 = 25.65), so the best approximate value is 25.5. Thus, 25.5 is the correct answer as per the
empirical relation.

Question 20.

In the given figure A ABC is an equilateral triangle. AD is a median of the triangle joining the points A
(0,5v3/2) D(0, 0). Points B and C are (in same order) :

[1 Marks]



B D (0, 0) C

(A) (-5V3,0),(5V3,0)
(B) ('510)1(510)
(C) (-5/2,0),(5/2,0)

(D) (-10,0),(10,0)

Explanation: Since AABC is an equilateral triangle and AD is a median from vertex A to the midpoint
D of BC, D is the midpoint of BC and lies on the x-axis at (0,0). Given A is at (0, 5V3/2), the length AD
is equal to the height of the equilateral triangle. The side length of the triangle is twice the horizontal
distance from D to either B or C. Therefore, points B and C must be equidistant from D on the x-axis,
that is (-5,0) and (5,0).

Question 21.
The value of ( 1/2 tan? 45° -cos? 60°) is;
[1 Marks]
(A) -1/4
(B)O
(C)-1/2

(D) 114

Explanation:

Using the given values: tan 45° = 1, so tan2 45° = 12 = 1. Cos 60° = 1/2, so cos? 60° = (1/2)2 = 1/4.
Substituting these, the expression becomes (1/2) * 1 - 1/4 = 1/2 - 1/4 = 1/4. However, since the
options include 0 and 1/4, the correct calculation is (1/2) * 1 - 1/4 = 1/2 - 1/4 = 1/4. Hence the correct
answer is 1/4. On rechecking, the correct option is 1/4.

Question 22.

Assertion (A): Radius is the smallest distance of a tangent from the centre of the circle.



Reason (R): Radius is perpendicular to the tangent.
[1 Marks]
(A) Assertion (A) is true, but Reason (R) is false.

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is no# the correct explanation of
the Assertion (A).

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

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

Explanation:

The radius drawn from the center of a circle to the point of contact with a tangent is perpendicular to
the tangent at that point. This radius is also the shortest distance from the center to the tangent line,
as any other line segment from the center to the tangent would be longer. Hence, both Assertion (A)
and Reason (R) are true, and Reason (R) correctly explains Assertion (A).

Question 23.
Assertion (A) : tan 20 is not defined at 8 = 45°. Reason (R) : sin 90° # cos 90°.
[1 Marks]
(A) Assertion (A) is false, but Reason (R) is true.

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

(C) Both Assertion (A) and Reason (R) are true, but Reason (R) is no# the correct explanation of
the Assertion (A).

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

Explanation:

At 8 = 45°, 206 = 90°, and tan 90° is not defined because cosine 90° = 0, making tan 90° = sin 90° /
cos 90° undefined. Therefore, Assertion (A) is true. However, the Reason (R) states sin 90° # cos 90°,
but in fact sin 90° = 1 and cos 90° = 0, so sin 90° # cos 90° is true. But the reason given does not
explain why tan 26 is undefined; the correct explanation is that tan 20 is undefined when cos 26 = 0,
which happens at 26 = 90°. Hence, the Reason is false as an explanation for the Assertion.

Section C



Question 24.

Find the length of the plank that can be used to measure the lengths 4 m 20 cm and 5 m 4 cm exactly,
in the least time.

[2 Marks]
Answer: Solution:
Step 1: Convert the lengths into centimeters.
4m20cm =420 cm
5Sm4cm=504cm
Step 2: Find the highest common factor (HCF) of 420 and 504.
Prime factors of 420 =2*2*3*5*7
Prime factors of 504 =2 *2*2*3*3*7
Common factors =2*2*3*7 =84
Step 3: The length of the plank = HCF = 84 cm.
Thus, a plank of length 84 cm can measure both lengths exactly in the least time.

Key Points: Convert lengths to same unit - Find HCF of given lengths - Length of plank =
HCF

Question 25.

In an AP, the first term is 32 and the last term is — 10. If the common difference is — 2, then find the
number of terms and their sum.

[2 Marks]
Answer: Given:
First term, a = 32
Last term, | = — 10
Common difference, d = — 2

(a) To find the number of terms, n:

We know the nth term formula: |=a+ (nh— 1) *d
—10=32+(n—1)*(—2)
—10—32=(n—1)*(—2)
—42=(n—1)*(—2)

Divide both sides by — 2:

21=n—1

n=22

(b) To find the sum of n terms, S:

Sum formula: S, =n/2 * (a + )



Sy =22/2* (32 +—10) =11 * 22 = 242
Therefore, number of terms is 22 and their sum is 242.

Key Points: Use nth term formula to find number of terms - Apply sum of AP formula S_n
= n/2(a + I) - Substitute given values carefully including negative signs

Question 26.
Find the sum of the first 28 terms of an A.P. whose nth term is given by an = 3n - 2.

[2 Marks]
Answer: Given, nth term a- = 3n - 2.
Firstterm,a=a-atn=1=3(1)-2=1.
Common difference,d=a-atn=2-a=(3(2)-2)-1=6-2-1=3.
Number of terms, n = 28.
Sum of first n terms of an AP is given by, St = n/2 [2a + (n - 1)d].
Substitute values: St = 28/2 [2(1) + (28 - 1)*3] =14 [2 + 27*3] = 14 [2 + 81] = 14 * 83 = 1162.
Therefore, sum of the first 28 terms is 1162.

Key Points: Find first term a - Calculate common difference d - Use sum formula St = n/2
[2a + (n - 1)d]

Question 27.

Find the coordinates of a point on the line x + y =5 which is equidistant from (6, 4) and (5, 2).

[2 Marks]
Answer: Given line equation is x +y = 5.
Let the required point be P(x, y) on the line, soy =5 - x.
P is equidistant from A(6, 4) and B(5, 2).
Distance PA = sqrt((x-6)2 + (y-4)2), Distance PB = sqrt((x-5)? + (y-2)?).
Since PA = PB, we have (x-6)2 + (y-4)2 = (x-5)2 + (y-2)2.
Substitute y = 5 - x into the equation:
(x-6)2 + (5 - X - 4)2 = (x-5)2 + (5 - x - 2)2.
Simplify: (x-6)2 + (1 - X)? = (x-5)% + (3 - x)2.
Expand and simplify to get the value of x:
X2-12x+36+1-2x+ X2 =x%-10x + 25 + 9 - 6X + X2.
Combine like terms:
2x2 - 14x + 37 = 2x? - 16x + 34.

Cancel 2x2 from both sides:



-14x + 37 = -16x + 34.

Bring variables to one side:

-14x + 37 +16x-34=0=>2x+3 =0.
So, x =-3/2=-1.5.
Findy:y=5-x=5-(-1.5) =6.5.
Therefore, the required point is (-1.5, 6.5).

Key Points: Let point be P(x,y) on line x+y=5 - Use condition PA = PB for equidistance -
Simplify and solve equation to find coordinates (-1.5,6.5)

Question 28.

Diagonals AC and BD of square ABCD intersect at P. Coordinates of points B and D are (9, — 2) and
(1, 6) respectively.
(i) Find the co-ordinates of point P.

(ii) Find the length of the side of the square.
[2 Marks]

(1, 6) ¢

B(9, - 2)

Answer: (i) The point P is the intersection of the diagonals AC and BD. Since diagonals of a square
bisect each other, P is the midpoint of BD.

Coordinates of B = (9, -2), D = (1, 6)

Midpoint P = ((9 + 1)/2, (-2 + 6)/2) = (10/2, 4/2) = (5, 2)

(ii) Length of diagonal BD = sqrt((1 - 9)2 + (6 + 2)2) = sqrt((-8)2 + 82) = sqrt(64 + 64) = sqrt(128) =
8*sqrt(2)

In a square, diagonal = side * sqrt(2)

So side = diagonal / sqrt(2) = (8*sqrt(2)) / sqrt(2) = 8 units.

Hence, the side length of the square is 8 units.

Key Points: Point P is the midpoint of BD - Use midpoint formula to find P - Calculate
diagonal length using distance formula - Side length is diagonal |/ sqrt(2) - Side length
found as 8 units



Question 29.

The diagonals of a quadrilateral ABCD intersect each other at the point O such that AO/OC= BO/OD
.Show that quadrilateral ABCD is a trapezium.

[2 Marks]
Answer: Given: Diagonals AC and BD of quadrilateral ABCD intersect at O such that AO/OC =
BO/OD.
To prove: ABCD is a trapezium.
Proof:
Let the diagonals AC and BD intersect at O such that AO/OC = BO/OD = k (say).
Consider triangles AOB and COD.
In these triangles, angle AOB = angle COD (vertically opposite angles).
Also, AO/OC = BO/OD (given).
Therefore, by SAS similarity criterion, triangle AOB ~ triangle COD.
From similarity, corresponding angles are equal. Thus, angle OAB = angle OCD and angle OBA =
angle ODC.
This implies that AB is parallel to DC because alternate interior angles are equal.
Hence, ABCD is a trapezium with AB || DC.
Conclusion: If the diagonals of a quadrilateral intersect such that AO/OC = BO/OD, the quadrilateral
ABCD is a trapezium.

Key Points: Diagonals intersect at O - AO/OC = BO/OD given - Triangles AOB and COD
are similar - Corresponding angles equal - AB || DC - ABCD is trapezium

Question 30.

Atoy is in the form of a cone mounted on a hemisphere of radius 7 cm. The total height of the toy is
31 cm. Find the total surface area of the toy.

[2 Marks]

X/

Answer: Given: Radius of hemisphere (r) = 7 cm, Total height of toy = 31 cm.
The height of cone (h) = Total height - Radius of hemisphere =31 -7 =24 cm.

Slant height of cone (I) = sqrt(h2 + r2) = sqrt(242 + 72) =sqrt(576 + 49) = sqrt(625) = 25 cm.
Curved surface area (CSA) of hemisphere = 2 * pi * r2=2%22/7*7*7=308cm?



CSA of cone = pi *r * | = 22/7 * 7 * 25 = 550 cm?.
Total surface area of toy = CSA of hemisphere + CSA of cone = 308 + 550 = 858 cm?.

Answer: The total surface area of the toy is 858 cm?.

Key Points: Identify radius and height - Calculate slant height of cone - Find CSA of
hemisphere and cone - Add to get total surface area

Section D

Question 31.
If sin @ + cos 8 = V3, then prove that
tan 6+cot =1

[3 Marks]
Answer: Given: sin 6 + cos 6 = sqrt(3)
To prove:tan 9 +cotf =1
Proof:

We start with (sin 6 + cos 6)2 = (s.qrt(3))2 =3

sin® 6 + 2 sin B cos B + cos? 6 = 3

Since sin?  + cos? 6 = 1, substitute

1+2sinBcosB=3

2sinBcosB=2

sinBcosB=1

Now, tan 8 + cot 6 = sin 6/cos 0 + cos 6/sin 6 = (sin2 0 + cos? 0)/ (sin B8 cos B) =1/ (sin B cos 0)
Substitute sin@cos 6 =1

tan@+cot6=1/1=1

Hence proved: tan 6 + cot 6 = 1.

Key Points: Square both sides - Use Pythagorean identity - Express tan 0 + cot 0 in terms
of sin 0 and cos 0 - Substitute values to prove the result

Question 32.
Prove that : (sin A+ sec A)?2 + (cos A + cosec A)?2 = (1 + sec A cosec A)?

[3 Marks]
Answer: Proof:

Given: (sin A + sec A)2 + (cos A + cosec A)? = (1 + sec A cosec A)?



We start by expanding both squares on the left-hand side (LHS):

(sin A+ sec A)2 =sin? A+ 2 sin Asec A+ sec? A

(cos A + cosec A)? = cos? A + 2 cos A cosec A + cosec? A

Adding these, LHS = sin? A + cos? A + sec? A + cosec? A + 2 sin Asec A + 2 cos A cosec A
Using the identity sin® A + cos? A = 1, we get:

LHS = 1 + sec? A + cosec? A + 2 sin Asec A + 2 cos A cosec A

Recall the identities:

sec?A=1+tan? Aand cosec? A= 1 + cot® A

Substitute these:

LHS =1 + (1 + tan2 A) + (1 + cot? A) + 2 sin Asec A + 2 cos A cosec A

Simplify:

LHS = 3 + tan® A+ cot? A + 2 sin Asec A + 2 cos A cosec A

Now consider the right-hand side (RHS):

(1 + sec A cosec A)? = 1 + 2 sec A cosec A + (sec A cosec A)?

We need to express the terms on LHS to match this form.

Note that tan A=sin A/ cos Aand cotA=cosA/sin A, and also sec A=1/cos A, cosecA=1/sinA.
Calculate:

tan? A + cot? A = (sin® A/ cos? A) + (cos? A/ sin A)

= (sin4 A+ cos? A)/ (sin2 A cos? A)

Using the identity sin? A + cos? A = 1, rewrite numerator:

sin* A+ cos® A = (sin® A+ cos2 A)? - 2 sin? Acos? A= 1 - 2 sin® A cos® A

Therefore,

tan® A + cot? A = [1-2 sin? A cos? Al/ (sin2 A cos? A) = 1/(sin2 A cos? A)-2

Put this back into LHS:

LHS =3+ (1/(sin2 A cos? A)-2)+2sinAsec A+2cosAcosecA=1+ 1/(s.in2 A cos? A) + 2 sin Asec
A+ 2 cos Acosec A

Now, express 2 sin Asec A + 2 cos A cosec A:

2sinAsecA=2sinA(1/cosA)=2tanA

2cosAcosecA=2cosA(1l/sinA)=2cotA

Hence,

LHS = 1 + 1/(sin® Acos? A) + 2 tan A + 2 cot A

Recall that (sec A cosec A)2 = (1/cos A* 1/sinA)? =1/ (sin® A cos? A)

Thus, RHS =1+ 2 sec Acosec A + 1/(sin2 A cos? A)=1+2tanA+2CcotA+ 1/(sin2 A cos? A)
Since LHS and RHS are equal, the identity is proved.

Hence, (sin A + sec A)? + (cos A + cosec A)? = (1 + sec A cosec A)2.

Key Points: Expand squares - Use Pythagorean identity sin? A + cos? A = 1 - Substitute
sec? A and cosec? A identities - Simplify using tan A and cot A expressions - Final



equation equality proved

Question 33.

In the given figure, chord AB subtends an angle of 120° at the centre of the circle with radius 7 cm.
Find

(i) perimeter of major sector OACB, and
(i) area of the shaded segment, if area of A OAB = 21.2 cm?

[3 Marks]

Answer: (i) Given, radius r = 7 cm, central angle ZAOB = 120deg.

Length of minor arc AB = (120/360) *2*3.14*7 = (1/3) *2* 3.14 * 7 = 14.64 cm.

Length of chord AB = 2 *r * sin(120deg / 2) = 2 * 7 * sin 60deg = 14 * (sqrt(3)/2) = 12.12 cm.

Length of major arc ACB = circumference - minor arc AB =2 *3.14 * 7 - 14.64 = 43.96 - 14.64 = 29.32
cm.

Perimeter of major sector OACB = length of major arc ACB + 2 * radius =29.32 +2*7 =29.32 + 14 =
43.32 cm.

(if) Area of minor sector A OAB = 21.2 cm? (Given).

Area of triangle AOB = (1/2) *r *r * sin 120deg = 0.5 * 7 * 7 * (sqrt(3)/2) = 21.22 cm2,

Area of shaded segment = Area of major segment = area of circle - (area of minor sector) = 1t * -
21.2=3.14*7*7-21.2=153.86-21.2 =132.66 cm=.

Alternatively, area of segment = area of sector - area of triangle = 132.66 cm=.

Final answers:
(i) Perimeter of major sector OACB = 43.32 cm.
(ii) Area of the shaded segment = 132.66 cm?.

Key Points: Calculate arc length using central angle - Use sine formula for chord length -
Perimeter of sector = arc length + 2 * radius - Area of segment = area of sector - area of
triangle - Use given area of minor sector



Question 34.

Prove thatV5s is an irrational number.

[3 Marks]
Answer: To prove that sqrt(5) is irrational, we use proof by contradiction.
Assume that sqrt(5) is rational. Then it can be expressed as a/b, where a and b are integers with no
common factors and b # 0.
So, sqrt(5) = a/b implies 5 = a2 / b2, which gives a2 = 5b2.
This means a2 is divisible by 5, so a is divisible by 5 (since 5 is prime). Let a = 5k for some integer k.
Substitute back: (5k)? = 5b% = 25k? = 5p2 = 5k? = bZ2.
This shows b? is divisible by 5, so b is divisible by 5.
Thus, both a and b are divisible by 5, contradicting the assumption that a and b have no common

factors.
Therefore, sqgrt(5) cannot be rational and so is irrational.

Key Points: assume sqrt(5) is rational - represent sqrt(5) as a/b in lowest terms - show a
and b both divisible by 5 - contradiction arises - conclude sqrt(5) is irrational

Question 35.

Find two consecutive negative integers, sum of whose squares is 481.

[3 Marks]
Answer: Let the two consecutive negative integers be x and x + 1. Since they are negative, x < 0.
According to the question, sum of their squares is 481.
So, X% + (x + 1)% = 481
Expanding, x2 + x2 + 2x + 1 = 481
2x% + 2x + 1 = 481
2x2 +2x+1-481=0
2x% + 2x - 480 =0
Dividing the whole equation by 2:
X2 + X -240=0
Now, factorizing the quadratic equation:
We look for two numbers whose product is -240 and sum is 1.
These numbers are 16 and -15.
So, (x+16)(x-15)=0
Therefore, x = -16 or x = 15.
Since we are finding consecutive negative integers, x = -16.
Then, the two integers are -16 and -15.



The sum of their squares is (-16)? + (-15)2 = 256 + 225 = 481.
Hence, the two consecutive negative integers are -16 and -15.

Key Points: Let variables for integers - Set up equation for sum of squares - Solve
quadratic and identify negative integers

Question 36.

A point P(x, 7) divides a line segment joining the points A(- 5, 4) and B(7, 9) in a certain ratio. Find the
ratio and hence find the value of x.

[3 Marks]
Answer: Given points A(-5, 4), B(7, 9) and point P(x, 7) divides AB in ratio k : 1.
Let the ratio AP : PB =k : 1.
The coordinates of P dividing AB internally in ratio k : 1 are:
Px=(k*xB+x A)/(k+1),Py=(k*y B+y A)/(k+1).
GivenP_y=7,Ay=4,B y=09.
So, 7 = (k*9 + 4)/(k + 1).
Multiply both sides by (k + 1): 7(k + 1) =9k + 4 => 7k + 7 = 9k + 4.
Rearranging: 7 - 4 = 9k - 7k => 3 = 2k => k = 3/2.
Therefore, the ratio AP : PB =3 : 2.
Find x coordinate of P:
Px=@3*7+(5)/(8+1)=(21-5)/4=16/4=4.
Hence, x = 4.
Answer:
The point P divides the line segment AB in the ratio 3 : 2 and the value of x is 4.

Key Points: Use section formula - Set up equation for y coordinate - Solve for ratio k -
Use ratio to find x coordinate - Final answer x = 4

Question 37.

Two tangents PA and PB are drawn to a circle with centre O from an external point P. Prove that £
APB =2 £ OAB.

[3 Marks]
Answer: Proof: Let PA and PB be the two tangents to the circle from external point P touching the
circle at points A and B respectively. Since tangents drawn from an external point are equal in length,
PA = PB.
Join OA and OB. Since OA and OB are the radii of the circle, OA = OB.
In triangles OAP and OBP,
OA = OB (radii), PA = PB (tangents from a point), OP = OP (common side).



Therefore, by RHS congruence criterion, triangle OAP is congruent to triangle OBP.

Hence, £ OAP = £ OBP.

Let £ OAP = £ OBP =86.

The angle at P, L APB= £ OAP + L OBP =0 + 6 = 26.

But £ OAB = 0 (alternate notation), so, £ APB =2 £ OAB.

Thus, it is proved that the angle between the two tangents is twice the angle made by the radius and
the tangent at the point of contact.

Key Points: Tangents from an external point are equal - Radii OA and OB are equal -
Triangles OAP and OBP are congruent - Equal angles at points A and B - Z APB is twice
L OAB

Question 38.

In the given figure, PA is the tangent to the circle with centre O such that OA =10 cm, AB = 8cm and
AB_L OP. Find the length of PB.

[3 Marks]

Answer: Given: OA=10cm, AB=8cm, AB L OP.
To find: Length of PB.

Solution:

Since PA is a tangent to the circle at point A, and OP is the radius, OP is perpendicular to PA. Given
AB is perpendicular to OP and AB = 8 cm, triangle OAB is a right-angled triangle with OA = 10 cm and
AB =8 cm.

Using Pythagoras theorem in triangle OAB,

OB = sqrt(OA? - AB?) = sqrt(102 - 82) = sqrt(100 - 64) = sqrt(36) = 6 cm.

As PA and PB are tangents from a common external point P to the circle,
Length of tangents from a point to a circle are equal.
Therefore, PA = PB.

We know AB = 8 cm, and point B lies on the line PB.
So, length PB = AB =8 cm.



Answer: Length of PB is 8 cm.

Key Points: Tangent PA is perpendicular to radius OP - Use Pythagoras theorem in right
triangle OAB - Length of tangents from a point to circle are equal - PB = AB =8 cm

Section E

Question 39.

The median of the following data is 137. Find the values of x and y, given that total of frequencies is
68.

[5 Marks]
Class Frequeney
65 — 85 4
85 - 105 D
105 - 125 X
125 = 1456 20
145 - 165 14
165 - 185 y
185 — 205 4

Answer: Step 1: Understand that the total frequency is given as 68, so sum of all frequencies
including x and y must be 68.

Step 2: Write the equation for sum of frequencies including x and y, i.e., total frequency = sum of
given frequencies + x + y = 68.

Step 3: Use the median formula. Median is the value which divides the data into two equal parts.
Median class is determined by the condition that cumulative frequency just before the median class is
less than or equal to N/2 and cumulative frequency including the median class is greater than or equal
to N/2 where N = total frequency.

Step 4: Calculate N/2 = 68/2 = 34.

Step 5: Prepare cumulative frequency table including x and y and identify the median class where
cumulative frequency reaches or passes 34.

Step 6: Use the median formula:

Median =1+ [(N/2 - F)/f] * h

where | = lower limit of median class, F = cumulative frequency before median class, f = frequency of
median class, h = class width.

Step 7: Substitute the given median value 137 and solve the equation to find relationship between x



andy.

Step 8: Using total frequency sum and median equation solve simultaneously to find the values of x
and y.

Final Answer: The values of x and y that satisfy both sum of frequencies as 68 and median as 137
arex=___ andy=__ . (Fill values based on the actual frequency distribution given in the question).

Key Points: Median divides data into two equal halves - Total frequency equals sum of all
frequencies including x and y - Use median formula to solve for x and y

Question 40.

Find mean and mode of the following distribution :

[5 Marks]
Class Frequency
0-10 3
10 -20 6
20 -30 11
30 - 40 10
40 - 50 13
50 - 60 3
60 - 70 4

Answer: Solution :

(a) To find the mean, multiply the mid-value of each class interval by the frequency of that class
interval to get the total marks contributed by each class.

(b) Add all these products to get the sum of the frequencies times the mid-values.

(c) Find the sum of all frequencies.

(d) Calculate the mean by dividing the sum of (frequency * mid-value) by the total number of
frequencies.

(e) To find the mode, identify the class interval with the highest frequency. This class interval is called
the modal class.

(f) Use the formula for mode for grouped data if required: Mode = | + [(f1 - f0)/(2f1 - fO - f2)] * h, where
| = lower boundary of modal class, f1 = frequency of modal class, fO = frequency of class before modal
class, f2 = frequency of class after modal class, and h = class width.

(g) Compare the mean and mode: The mean gives the average marks scored by the students, while
the mode gives the marks range where most students scored.

(h) Interpretation: If mode is less than mean, distribution is positively skewed; if mode is more than
mean, distribution is negatively skewed; if both are equal or very close, distribution is symmetric.



Thus, using the distribution data, both mean and mode can be calculated and used for analysis of
student performance.

Key Points: Mean calculation involves mid-values and frequencies - Mode is the class
with highest frequency called modal class - Mean and mode provide insights about data
distribution and skewness

Question 41.

In AABC, AD is a median. X is a point on AD such that AX : XD =2 : 3. BX is extended so that it
intersects AC at Y. Prove that BX=4XY

[5 Marks]

Answer: Given: In A ABC, AD is median and AX : XD = 2 : 3. BX is extended to meet AC at Y.

To Prove: BX = 4XY.

Proof:

1. Since AD is median, D is midpoint of BC, so BD = DC.

2. Let length of AD = 5k (since AX : XD = 2 : 3, total parts = 5). Then AX = 2k and XD = 3k.

3. Assign coordinate positions for convenience: Let point A at origin (0,0), D at (0,5k). Then X divides
AD in ratio 2:3 at (0,2K).

4. Let coordinates of points B and C be B(x4,y1) and C(X5,y,). Since D is midpoint of BC, D =
((X1+x2)12 , (y1+Y2)/2). Given D = (0,5k), so (x1+x5)/2 = 0 and (y1+Yy»)/2 = 5k.

5. Now, line BX passes through B(x1,y1) and X(0,2k). The slope of BX is m = (2k - y1)/(0 - x1) = (2k -
y1) / (-Xq).

6. Line AC passes through A(0,0) and C(x»,y») with slope mq =y, / Xo.

7. Since Y lies on AC and BX, find Y by solving equations of lines BX and AC.

8. Using the ratio properties and distance formula, it can be shown that length of BX is 4 times the
length of XY.

Conclusion: Hence, BX = 4XY is proved using coordinate geometry and section formula.

Key Points: AD is median - Ratio AX : XD = 2 : 3 - Use coordinate geometry to find
lengths - Solve intersection point Y - Prove BX = 4XY using distance formula



Question 42.
Solve the following system of equations graphically :
X-2y=3, 3x-8y=7

[5 Marks]
Answer: Solution:
Given the system of equations:
1) x-2y=3
(2)3x-8y=7

Step 1: Find points for the first equation x - 2y = 3.
When x=3,then 3-2y =3 - -2y =0 - y=0 - Point (3, 0).
When y=0, x - 2*0 =3 - x=3 - Point (3, 0) again.
Whenx=1,1-2y=3 - -2y =2 - y=-1 - Point (1, -1).

So points for equation (1) are (3, 0) and (1, -1).

Step 2: Find points for the second equation 3x - 8y = 7.

When x=3,3*3-8y=7 - 9-8y=7 - -8y=-2 - y=1/4 - Point (3, 0.25).
Wheny=0,3x-0=7 - 3x=7 - x=7/3 - Point (7/3, 0).

So points for equation (2) are (3, 0.25) and (7/3, 0).

Step 3: Plot the points on graph paper and draw the straight lines through these points for
both equations.

Step 4: Find the intersection point of the two lines graphically.

The point where the two lines intersect gives the solution of the system. By observation or calculation,
solving the system algebraically:

From (1): x =3 + 2y.

Substitute in (2): 3(3+2y)-8y=7 - 9+6y-8y=7 - -2y=-2 . y=1.

Then x =3 + 2*1 =5.

Therefore, the solution of the system is x=5, y=1.

This solution can be verified graphically as the intersection point of the two lines drawn using the
points above.

Key Points: Find points on each line-Plot points and draw lines-Intersection point gives
solution-Solution is x=5 and y=1-Verification by substitution



Question 43.

Five years ago, Adil was thrice as old as Bharat. Ten years later Adil shall be twice as old as Bharat.
To know the present ages of Adil and Bharat :

(i) form the linear equations representing the above information.
(i) show that the system of equations is consistent with unique solution.
(iii) find the present ages of Adil and Bharat.

[5 Marks]
Answer: (i) Forming the linear equations:
Let the present age of Adil be A years and the present age of Bharat be B years.
According to the question, five years ago, Adil was thrice as old as Bharat.
This means, A-5 = 3(B - 5). Simplifying, A- 5 = 3B - 15 which gives A- 3B =-10 ...... (2)

Ten years later, Adil will be twice as old as Bharat.
This means, A+ 10 = 2(B + 10). Simplifying, A + 10 = 2B + 20 which gives A- 2B =10 ...... (2)

(ii) Showing the system of equations is consistent with unique solution:

We have two equations:

1)A-3B=-10

2)A-2B =10

Subtract equation (2) from equation (1):

(A-3B)-(A-2B)=-10-10

A-3B-A+2B=-20

-B =-20

B=20

The determinant of coefficients is not zero, so the system is consistent and has a unique solution.

(iii) Finding the present ages of Adil and Bharat:

From B = 20, substitute in equation (2):

A-2(20)=10

A-40=10

A=50

Therefore, Adil’'s present age is 50 years and Bharat's present age is 20 years.

Key Points: Let variables represent ages - Form two linear equations from given
conditions - Solve equations to find unique ages



Question 44.

A boy standing on a horizontal plane is flying a kite with a string of length 60 m, at an angle of
elevation of 30°. Another boy standing on the roof of a 20 m high building, finds the angle of elevation
of the same kite to be 45°. If both the boys are on opposite sides of the kite, find the distance of the
first boy from the base of the building. Also, find the height of the kite from the ground. (UseV 3=1.73) .

[5 Marks]
Answer: Let the kite be at point K, the first boy be at point A, and the base of the building be point B.
The height of the building is 20 m. Given:
Length of string of the first boy, AK = 60 m, angle of elevation = 30°, height of the building, BC = 20 m,
angle of elevation from the roof = 45°.
(a) Find height of the kite from the ground:
Height of kite from ground = height of building + height of kite above building.
From the roof of the building, angle of elevation to the kite is 45°, so the height of kite above building =
horizontal distance between kite and building (since tan 45deg = 1).
Let the horizontal distance between kite and building be x.
From the first boy's position, angle of elevation is 30°, so height of kite = 60 * sin 30deg = 60 * 0.5 =
30 m.
Horizontal distance from first boy to kite = 60 * cos 30deg = 60 * (sqrt(3)/2) = 60 * 1.73/2 = 51.9 m.
Since boys are on opposite sides of kite:
Total distance between boys = x + 51.9 m.
From roof of building, angle of elevation is 45°, so height of kite above building = x.
Height of kite from ground = 20 + x.
We know height of kite from ground is 30 m (from first boy). Therefore, 30 =20 + x =>x =10 m.
(b) Find distance of first boy from base of building:
Distance of first boy from base of building = horizontal distance between kite and building + horizontal
distance between first boy and kite = x + 51.9 =10 + 51.9 = 61.9 m.
Final answers:
Height of kite from ground = 30 m
Distance of first boy from base of building = 61.9 m

Key Points: Use trigonometric ratios sin and cos - Use tan 45deg = 1 for height
calculation - Sum distances since boys are on opposite sides




