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Instructions for the candidates:

The question paper contains 8 Questions of 4 Marks and 4 Questions of 7 Marks.
All questions are compulsory. There is no internal option.

Use of calculators is NOT allowed.

Draw neat and labelled diagrams, wherever necessary.

Give proper justification for all your answers.

If you are using a trial-and-error approach, provide the results of all attempts.

Section I: Each question carries 4 marks

faURT 1: TS gyt 4 7707 3MTRd.

A literary prize fund of 1,000 was exhausted exactly by purchasing 12 books of two
different types: 'Higher Mathematics' and 'Basic Mathematics.'

If a ‘Higher Mathematics’ book costs 20 more than a ‘Basic Mathematics * book,
and a ‘Basic Mathematics ' book is priced at X70, determine the number of students
who received the 'Higher Mathematics ' book.
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If % + % + % = 1 and abc = 2, find the value of azbzc + abzc2 + azbcz.
GiR % + % + % = 1 30T abc = 2, A} azbzc + abzc2 + azbcziﬂmﬁm.



Two labourers, Aju and Biju, are assigned two identical projects. They begin work
simultaneously on their respective projects. After 4 days, they swap projects.

Aju completes his new assignment in 10 additional days.

Immediately upon finishing, he joins Biju to help complete the remaining portion
of the second project. If they finish the second project together in exactly 2 days,
determine the ratio of Aju’s work rate to Biju’s work rate.
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Find three natural numbers such that the second number is one more than the
third number, the product of the first and second number equals 3,48,750 and the
product of the first and third number equals 3,47,200.
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An amount of 10,000 is invested in a scheme at an annual interest rate of 10%.
At the end of each year, the interest earned is added to the principal and reinvested at
the same rate. This process continues for three years. Let ‘I’ be the total interest
accumulated over this period. If we want to earn the same total interest ‘I’ over three
years using a standard Simple Interest method at the same rate, what initial principal

amount would need to be invested? (Round off your answer to two decimal places).
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An expression is defined as the product (22- 1) (32- 1) (42- 1).. (nz- 1).

Then:

(i) What is the smallest natural number n > 1 for which this product is exactly
a perfect square?

(ii) What is the next natural number n after that, for which the product is again a
perfect square?
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In the figure, A and D are the centres of the bigger and smaller circles, respectively.
The smaller circle touches the square IHGF at the midpoint of side IH.

The radius of the bigger circle is 30 cm, and the side of the square IHGF is 36 cm.
Find the radius of the smaller circle in cm.
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The diagram below displays three card towers of varying heights:

A one-storey tower requires 2 cards, a two-storey tower requires 7, and a three-storey
tower requires 15 cards. Based on this progression, what is the maximum number of
storeys possible if you have a total of 2026 cards?
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Section IlI: Each question carries 7 marks
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Do as directed:
feoiedT YEaR Sl .

Evaluate the following product and express the result in its most simplified form:
GTiTe GEIdalia OMTHR 6T JHTIOT Higd = urd 3R fefal.

(a+b+c)(a*+b*+c*—ab—bc—ac)

Determine the simplified expansion for the square of the trinomial (a + b + ¢),
using the image; where area of the square EDGF = ¢?, area of the square KFHN = 5?,
and area of the square ONPB = ¢? for positive integers a, b, c.
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10.

Now, using the results obtained in (i) and (ii) above, solve the following:
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Evaluate the expression x3 + ® — 15xy + 125 given the condition that x + y = -5.
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There are three squares with sides having lengths of 2p, 4q and 3r, respectively.

Find the difference in the sum of the areas of these three squares and the area
of a square having the side as the sum of the sides of these three squares.
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A set of seven positive integers (x1 DXy X X X, X x7) is arranged in the
following order: X, < X, < X, < X, < X, < X, < X,
This sequence has the following constraints:

e Range: Each integer is between 1 and 26, inclusive.

e Mean: The average of the sequence is 20.

e Median: The middle value is 18.

e Mode: No other value appears as often as 25.

Find the minimum possible value for the first term X,
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11.

Here are nine unique shapes. Each small square is of unit length.
Task:
To arrange these shapes into a 3 x 3 grid based on two specific geometric properties -
area and perimeter.
Rules of the arrangement:
e Moving from left to right across any row, the area of the shapes must
strictly increase.
e Moving from top to bottom down any column, the perimeter of the shapes
must strictly increase.
e All the shapes placed in the middle column must have the same area.
e All the shapes placed in the middle row must have the same perimeter.

Explain the step-by-step systematic reasoning or mathematical strategy applied by you
to arrange these shapes in the given 3 x 3 grid.
Also, determine their unique positions in the grid.
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A positive integer is assigned to each of the six faces of a cube.

At each of the eight vertices, we calculate and write the product of the integers assigned
to the three faces that meet at that point.

If the sum of these eight vertex products is 154, what is the sum of the six integers
assigned to the faces?
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