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/ Chapter-wise Weightage and Trend Analysis of \
CBSE Past 6 Years’ Papers

MATHEMATICS

2020 2022 2023 2024 2025
CHAPTERS
DL [ODL| DL |ODL| DL |ODL| DL | ODL| DL | ODL
Real Numbers 6 6 - - 6 6 6 6 6 6
Polynomials 8 3 - - 4 3 3 5 4 2
Pair of Linear Equations in Two Variables 4 8 - - 5 4 6 6 6 6
Quadratic Equations 3 7 6 5 6 5 5 4 6 7
Arithmetic Progressions 8 5 4 5 5 6 6 5 4 5
Triangles 7 7 - - 7 7 7 8 9 8
Coordinate Geometry 6 6 - - 6 8 6 6 6 6
Introduction to Trigonometry 5 7 - - 6 6 7 7 7 7
Some Applications of Trigonometry 7 5 7 7 6 6 5 5 5 5
Circles 4 4 6 6 8 8 8 7 6 7
Constructions (Rationalised) 4 4 3 3 - - - - - -
Areas Related to Circles 2 5 - - 5 4 5 - 4 4
Surface Areas and Volumes 8 9 6 6 5 6 5 10 6 6
Statistics 7 7 8 8 6 5 6 5 7 5
Probability 4 4 - - 5 6 5 6 4 6

of the respective Previous Year Paper. Here, DL is Delhi, ODL is Outside Delhi.

(rthe vear 2021, the exam was not conducted.

*The marks allotment mentioned above is chapter-wise and includes internal choice questions as well. Therefore, the total might not match the Maximum Marks

/




<« Exam Not
Conducted

° (Question Typology)
Objective Questions Subjective Questions
YEAR
MCQs A/R VSA SA LA Case-Based type
2025 18 2 5 6 4 3
2024 18 2 5 6 4 3
2023 18 2 5 6 4 3
2022 ( Term-IT) 6 3 2 2
2022 (Term-I) 40 2
2021 Exam Not Conducted
. Evolving Trends in

L CBSE Exam Patterns J

Term I

< Rationalized Syllabus Onwards.

< Term I is totally MCQ based
without negative marking

< Choice among the 10 questions
was given only this year.

Term I1

< Question paper contains 14
questions

< Term Il is descriptive paper
which contains very short
question (2 marks), short
questions (3 marks), long
questions (4 marks), and two
case studies with 10 MCQ

< Internal choice has given in

section A.B and C.

Rationalised Content Onwards
Assertion/Reason questions
are introduced from this year
onwards.

< 3 case based questions with

internal choices are added.

«+ The number of sections in the

paper increased to 5 sections

(A, B, C, D and E) compared

t0 2022

Competency based questions are
increased in number.

Internal choice has given in
section B,C,D and E

MCQ (1 Mark), VSA (2 Marks),
SA (3 Marks), LA (5 Marks),
Case-Based (4 Marks) 2023
onwards,

<« No changes
in exam
pattern




" | HOWTOUSETHISBOOK |

This book is structured to support your learning journey of preparing for your board exams through
a variety of engaging and informative elements. Here’s how to make the most of it:

CBSE Solved Paper of 2025, 2024 & 2023 with CBSE Solved Paper
Handwritten Answers: Get yourself updated with —ﬁ This section consist of 20 questions of 1 mark cach.

the latest Board Question Papers. With handwritten @ e @ @
answe.zrs, learn the practufal applzcatzgn of c_'oncepts and S T D T
effective answering techniques to achieve higher scores. Hewe, a=-29,d=-26--2=3

an = a+(n-Dd

S 16 =—29+(n-D3 3 Y45=3n-3
> n=|b6
Hence, )L“‘ term (s lb.

“Smartphone uses real
numbers to calculate At the start of every chapter, you'll find a thoughtfully

thhe ”’”"”‘;“t ;f d"t”dy"” chosen image and a quote that captures the main idea
ave used. If gour data and motivation of the topic. This approach aims to get

plan includes 1.5 6B of . . .
data per dag, and you've your interest and give you a glimpse of the theme ahead.

4 0.75 6B, the ph Preview
ysed B b U3 (AT % Before divinginto the details, we outline the syllabus and

calculates the remaining - ' '
data using subtraction in analyze the weightage given to each topic over the

the set of real numbers.” past five years. This helps you prioritize your study
focus based on the significance of each section.

SYLLABUS & )
WEIGHTAGE ‘
E CONCEPT MAP
Years -
List of Concept Names
2020 2021 | 2022 2023 2024 (]
° — N
Theorem of Arithmetic (] 3 ' Fundamental Theorem of Arithmetic
Theorem of Arithmetic - statements after £ TQUM oy . Rational Numbers
reviewing work done earlier and after illustrating | 1Q(IM) | 3 - Q@M | as a product of primes, and this factorisation is unique, »
and motivating through examples) g 1QGM nem | apart from the order in which the prime factors occur. It can be expressed as x = £, g # 0. where p
3 | Note: Fundamental theorem of arithmetic is q
Irrational Nambers : called a Unique Factorisation Theorem. andg l“”z‘"‘ege“
(Proofs of irrationality of v/2,+/3,4/5) 1Q@EM) g - 1Q(3M) 1Q(3M) | Composite number = Product of prime numbers. o8l T 2
= ) eg . 24=2x2x2x3

= 2% x3, where 2 and 3 are prime numbers.

Theorems
() Theorem 1. Let p be a prime number. If p divides

> ) ! Integers 2’ or ‘I’
a2, then p divides a, where a is a positive integer.

Integers include all whole numbers
Real Numbers and negative numbers.

O Theorem 2: /2 is an irrational number.
Note: Square root of any prime number is egi 3,271,023,
always an irrational number

{31
I i 1 Ni b N r
w rrational Numbers Negative Integer | | Whole Number
6\ It cannot be expressed as x = 2, ¢#0. where p y . T:;euwhole m;m‘ber w:ﬂ;h includes
q all the non-negative integers.
The concept map appears to be a g and g are integers. W:0,1,2,3, .
comprehensive study aid that outlines key S e VENB .
concepts in a structured format, featuring
definitions, diagrams, and processes. e o Mo Natural Number N’
. representing a number s a product of Zero Natural numbers are all positive integers
For a student, it would serve as a
4 its prime factors. It is also used to find Ni12,3,
visual summary, making complex ideas ‘;:":‘:y}if:pi‘s‘iiﬁ’“'ﬁgmm "
more accessible and aiding in revision e LN oty ot
.C.F (a, xL.Cl] (a,b)=ax
and understanding of concept for their e.0:Find H.CF of 24 and 36,
. Prime factors of 24 : 23 x 3! Prime Number Composite Number Co-prime Number
curriculum. Prime factors of 36 21 3 Prime numbers ars | | Composite numbers are || Corprime numbers_are
HCF=2x3=12 natural numbers that | | numbers that have more | | two pairs of numbers
e.g: Find LCMof 12 and 18. e b e | | o1
Prime factors of 12: 22 x 3! €g.2.3,5,7,11,13...0. ST e g (1415),(199), (8.15)
Prime factors of 18 : 2! x 32
LCM=22x32=36




OF A POLYNOMIAL

-I | GEOMETRICAL MEANING OF THE ZEROES

I Important Terms

O Polynomial: Polynomial has two words, Poly (meaning “many”) and Nomial (meaning “terms”). A polynomial is defined as an
expression that includes variables, constants, and exponents,

o

General form of the Polynomial: p(x) = a," + a,, ¥+, yx® % ..+ ayx! + a,. (where nis a whole number and ay, ay.
4. ..., are real numbers) i called a polynomial in one variable x of degree

o

Degree of the Polynomial: The highest power of the variable x in the given polynomial p(x). is known as the degree of the
polynomial.

[}

Linear Polynomial: If the degree of the given polynomial is one then, it is known as the linear polynomial. e, 2¢—3,x+5

o

Quadratic Polynomial: If the degree of the given polynomial is two then, it is known as the quadratic polynomial. e.g., 2"~ 3,
P+ A3 xS, % 322 ete

o

Cubic Polynomial: If the degree of the given polynomial is three then, it is known as the cubic polynomial.

O eg.2-26 324230 2 +x Lete

o

The value of p(x) at.x = k: If p(x) is a polynomial in x, and if k is any real number, then the value obtained by replacing x by
in p(x), s called the value of p(x) at x = &, and is denoted by p(k).

[}

Zero of a Polynomial p(x): I p(k) = 0, then the real number  is said to be a zero of a polynomial p(x).

Zero of the Linear Polynomial: I s a zero of p(x) = ax + b, then p(k) = ak + b= 0, e, k=— 2.
a

o

I Important Concepts
O Geometrical Meaning of the Zeroes of a Polynomial:
(i) The linear polynomial ax + b, a # 0, has exactly one zero, namely, [73. 0]
a

(i) The zeroes of a quadratic polynomial ax? + bx + ¢, a # 0, are precisely the y-coordinates of the points where the parabola
(ax? + bx -+ ¢) representing y = ax? + b + ¢ intersects the x-axis.
Equation y = ax? + bx + ¢ has one of the two shapes either open upwards like \/ or open downwards like /\ depending on
whether a > 0 or a < 0. (These curves are called parabolas.)
From our observation about the shape of the graph of y = ax? + bx + ., the following three cases arise:
Case (i): Here, the graph cuts x-axis at two distinct points 4 and A"
The x-coordinates of A and A" are the two zeroes of the quadratic polynomial ax? + b + ¢ in this case (see Fig. i & ii)

Important Terms:

Important terms often serve as foundational concepts
upon which more complex ideas are built. Introducing
them early ensures students have a solid understanding
before delving into more advanced topics.

Important Concepts:

eﬁ Familiarizing with key concepts in advance helps prepare
cognitive framework for processing and integrating new

information. By highlighting important concepts upfront,
students are better equipped to identify connections and
relationships between various ideas presented in the
chapter.

Important Derivations:

Derivations bridge the gap between theoretical concepts
and their practical application, showing students how
abstract ideas translate into real-world scenarios.
Important Formulas:

Introducing important formulas upfront brings clarity
to the chapter’s objectives, guiding students’ focus
towards essential mathematical principles that will be
explored further.

I Real Life Applications

Here are some real-life applications of real numbers:
1. Banking and Finance:
O Tnterest rates: Real numbers are used to represent interest rates on loans and investments.
O Account balances: Real numbers are used to represent the balances in bank accounts, investments, and financial transactions.

| vifferent problem Types

Type I: Expressing a Positive Integer as a Product of its Prime Factors
Suppose we need to find the prime factorisation of 176

Solution:

Step I: Divide the given number by the smallest prime number 2.

Here, we divide 176 by 2= 176 =2 =88

Step 11: Again, divide the quotient of step 1 by the smallest prime number 2.
So, 88 in divided by 2 = 88 + 2 =44

Step I11: Repeat the process, until the quotient becomes 1.

Now, again divide 44 by 2 = 44 2 =22

22 is divisible by 2. So, divide it again by 2 =22 +2 = 11

As 11 is a prime number, divide it by 11 to get 1 = 11+ 11 =1

2| 176
2 s
2w
2 »
ST

1
Step IV: Finally, multiply all the prime factors that are the divisors. Prime factorisation of 176 s 2 x 2 x 2 x 2 x 11 =24 11

I Memes

This is why its called ‘pizza’

Volume =72
Nolume =pi z2) a

Important Derivations

) Theorem 1: Let p be a prime number. If p divides a?, then p divides a, where a is a positive integer.
Proof: Let the prime Factorisation of a be as follows:
a=p', p*...p", where p', p?, ..., p" are primes, not necessarily distinct.
Therefore, a>= (p', p% ... p") (p" p* ... p") = (P2 ()2 ... (p)%
Now, we are given that p divides a”. Therefore, from the Fundamental Theorem of Arithmetic, it follows that p is one of the prime

factors of a®. However, using the uniqueness part of the Fundamental Theorem of Arithmetic, we realize that the only prime factors
of a>are p', p, .. .. p". So pis one of pl, p2. .. .. p'.

Now, since a =pl, p?, ... p".
p divides a.

I Important Formulas

Cube
O Area of four walls = Lateral surface area = 4a>
O Total surface area (T.S.A) of the cube = 6a*
0 Length of diagonal of the cube = /3¢
Cuboid
O Area of four walls of a room = Lateral surface area = 2/ (I + b)
O Total surface area (T.S.A) of the cuboid = 2 (Ib + bh + lh)
O Length of diagonal of the cuboid = v +5° + i
Sphere
O Surface area (S.A.) of the sphere = 47/
Hemisphere
0 Curved surface area (C.S.A.) of the hemisphere = 27r*
0 Total surface area (T.S.A.) of the hemisphere = 3m°
Right Circular Cylinder
O Area of each end of the cylinder = m°
O Curved surface area (C.S.A) of the cylinder = (circumference of circle  height of cylinder) = 27
O Total surface area (T.S.A) of the eylinder = 2mur (h + r)
Cone
O Slant Height (1) =/ +4#°)
O Curved surface area (C.S.A.) of cone = mrl

O Total surface area (T.S.A) of cone = wr(r+ 1) = wr(r+J(i* +7))

Real Life Applications:

Connecting abstract math to real scenarios deepens comprehension
and aids in problem-solving.

Learning how math connects with other subjects shows that it’s
useful in many areas and helps us understand different topics
better.

Different Problem Types:

Presenting different types of problems encourages critical
thinking and creativity by challenging students to approach each
problem uniquely, analyse it, develop strategies, and adapt their
approaches to find solutions.

Different problem types challenge students to analyse problems
from diverse angles, fostering critical thinking skills essential for
problem-solving.

Memes:

Memes are a popular form of internet humour and culture. With
creativity we have captured students’ attention to make them
more receptive to the material that follows.

Memorable memes help students retain and recall key mathematical
ideas more effectively during studying and assessments




COMPETENCY BASED

VED EXAMPLES }

Foreach topic, solved examples are provided

I Multiple Choice Questions am 1('112izs)exp;ession is a lcombli’nat{io: of a rational number Sovled E ' including tagging of Competencies, PYQs,
= | and an irrational number (). .
1. Which of the following is not irrational? ) Hence -2 is aniatonal uber oviea txamples | CBSE SQPs etc that exemplify how to
(@ (2-+3) () 2+3) 7

»
13

© (F-PNEAE) @ @

W22 +4B)

() -

2-3=-1 [(a—b)(a+b)=a~b]

@

Nailing the Right Answer

Students should know that = is an irrational number
because it cannot be expressed in the form of plg.

Answer Key

© -y (ON3 ®) T © -1

Mistakes 101: What not to do!

Students often make mistakes when applying basic
formulas. Take your time, understand the concepts, and

I Assertion and Reason (1m)

approach and solve questions. This section
is designed to reinforce your learning and
improve problemsolving skills.

 MISCELLANEOUS EXERCISE

practice to improve accuracy. Direction: In the following questions, A statement of Assertion (A) @ a=5.b-1
is followed by a statement of Reason (R). Mark the correct Multiple Choice Questions am (© a=5.b=-1
choice as. N .
i 4. The system x + 2y = 3 and Sx + ky + 7 = 0 has no solution
2. The product of a non-zero rational and - —4is:
numl‘,’er is (Re) (NCER (@) Both Assertion (A) and Reason (R) are true, and Reason (R) 1. The solution of equations x —y =2 and x +y =4 is: when
(@ al irrational ) al tional is the correct explanation of Assertion (A). (CBSE SQP, 2023) (@) k=10 (b) k#10
a) always irrational always rational
i > 1 or irrational 4 (b) Both Assertion (A) and Reason (R) are true, but Reason (R) (@)3and1 (b) 4and3 (o) Sand 1 (d) ~land—3 (0 k=-73 @ k=-21
(¢) rational o imational  (d) ene - is not the correct explanation of Assertion (A). 2. Ifa pair of linear equations is inconsistent then their graph 5. The pair of equations x + 2y + 5= 0 and ~3x — 6y + 1 =0
Sol. Let rbe a rauonalz number, and 7 be an irrational number. (©) Assertion (A) is truc, but Reason (R) is falsc. lines will be have (CBSE SOP, 2023)
We'llchoose r= = and i=+2 for this example. (d) Assertion (A) is false, but Reason (R) is frue. (a) parallel (b) always coincident (a) A unique solution
Now, the product of r and i is 2-v/Z which is an irrational . Assertion (A): There lies exactly one rational number (¢) always intersecting  (d) intersecting or coincident ® f’;_“iy‘ o 5°'““‘°I"
number, 3 between 2023 and 2024. 3. 1£2¢-3y=7and (@ + by~ (a+b-3)y=4a+ b have an (©) Infinitely many solution

“

Sol.

‘The sum of a rational and irrational number is: (1)
(a) Rational (b) Trrational

(¢) both of above (d) None of above

Let a be a rational number, and b be an irrational number.
We'll choose a = ~ and 5=2 for this example.

1
Now, the sum of a and b is Tﬁ which is an irrational
number.

Reason (R): There are infinitely many rational- numbers
between two rational numbers. (A4n)

Sol. There exists infinite rational numbers between two rational

numbers. 2023 and 2024 are also rational numbers. Hence,
There lies infinite rational numbers between 2023 and 2024.
Assertion (A) s false, but reason (R) is true.

Answer Key

infinite number of solutions then

(d) No solution

ANSWER KEYS

Multiple Choice Questions
1. (@) 2. (a) 3. (d) 4. (a) 5.(d)
@ 12 13. (a) 14. (o)

1 ® -1 Assertion and Reason
s (An) LO) 2@ @ 4
(a) a ational number Case-Based Questions
(b) aprime mm;bef N I Subjective Questions Case Based-II
53 an nationl umber D@ e @@ WO 0@
| Very Short Answer Type (1orzM)
»

Sol.

7 is an irrational number because it cannot be written as £
form. q
Irrational number — Rational number = Irrational number

1. Find a rational number between /2 and +/3 .

(4p) (CBSE DL, 2019)

6. () 7. 8.(0) 9. (a) 10. (¢

HINTS & EXPLANATIONS J

I Multiple Choice Questions

1. () Given:x—y=2 ()
xty=4 - (i)
Adding eqn. (i) and (ii), we get 2v=6 = x =3
Put the value of x in equation (i), we get

3oy=2=

Hence, x =3,y =1

2. (a) A pair of linear equations is inconsistent when there is no
solution to the pair, which is possible if there is no common
points in the lines represented by the pair of linear equations,
which is possible if the lines are parallel.

At the end of each chapter, you'll find additional exercises
intended to test your grasp of the material. These are
great for revision and to prepare for exams. /

Answer Key

Answer Key and Explanations including Topper’s
Explanations, Mistake 101, Nailing the right answer
and Key takeaway to know how to write the ideal answer.

| Time allowed : 3 hours Maximum Marks : 80 |

GENERAL INSTRUCTIONS:

Read the f i

instructions f

(i) This question paper contains 38 questions. All questions are compulsory.
(ii) Question paper is divided into FIVE sections — Section A, B, C, D and E.

(i) In Section A~ question umber 1 to 18 are multiple choice questions (MCQ) and question number 19 and 20 are Assertion-
Reason based questions of 1 mark each.
0 (i) In Section B ~ question number 21 to 25 are Very Short Answer (VSA) type questions of 2 Marks each.
% () In Section C— question number 26 to 31 are Short Answer (SA) type questions carrying 3 marks each.
(vi) InSection D — question number 32 to 35 are Long Answer (LA) type questions carrying § marks each.
(vii) In Section E — quest 361038

units of assessment questions carrying 4 marks each. Internal

choice is provided in 2 marks question in each case-study.

(vii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 2 questions in Section C.,
2 questions in Section D and 3 questions in Section E.

Mock Test Papers: Test your preparedness with
our Mock Test Papers designed to mirror the
format and difficulty of real exams. Use the
detailed explanations to identify areas of strength
and opportunities for improvement.

(ix) Draw neat figures wherever required. Take = = 22/7 wherever required if not stated.

(9) Use of caleulators is NOT allowed.

SECTION - A
Section - A consists of Multiple Choice type questions of 1 mark each.

1. Find the median of the following data:
25,34,31,23,22,26,35,28,20, 24,32, 33

(@) 27 () 28 () 29 () 30
2. Themeanofx,x+2,x+4,x+6andx+8is
(@ x+6 ®) x+4 (©) x+8 (d) None of these
3. If the probability of an event is P, then the probability of its complementary will be
(@) P-1 ) r @1 % @ 1-r
4. Ifn is any natural number then 61— S always ends with:
(@ 1 ® 3 © 5 @7
5. Atangent OT of length 8 cm is drawn from a point O, which is 10 ¢m away from the centre of a circle. Find the radius of the circle.

(a) Sem (b) 6em (©) Tem (d) 8em




| ConTEnTS |

Questions have been categorized according to the Bloom’s Taxonomy (as per CBSE Board).

The following abbreviations have been used in the book:

(Un) - Understanding (Re) - Remembering (Ap) - Applying
(An) - Analysing (Cr) - Creating (Ev) - Evaluating
CBSE Solved Paper 2025 i-XXvi
1. Real Numbers 1-28 3. Nature of Roots of a
Quadratic Equation 110-118

1. The Fundamental Theorem of Arithmetic 3-12
4. Word Problems Based on Quadratic

2. Revisiting Irrational Numbers 13-28 _
Equation Related to Day to
2. Polynomials 29-56 Day Activities 119-133
1. Geometrical Meaning of the Zeroes 5. Arithmetic Progressions 134-171
of a Polynomial 31-39 1. Arithmetic Progressions and Its n" Term 136-146
2. Relationship Between Zeroes and 2. Sum of First n-Terms of An AP 147-171
Coefficients of a Polynomial 40-56 )
g 6. Triangles 172-207
3. Pair of Linear Equations in 1. Similar Figures and Similarity
Two Variables 57-92 of Triangles 174-185
1. Pair of Linear Equations in two Variables 2. Criteria for Similarity of Triangles 186-207
and Graphical Method for its Solutions ~ 59-70 7. Coordinate Geometry 208-238
2. Algebraic Methods of Solving 1. Distance Formula 210-218
a Pair of Linear Equations 71-92 2. Section Formula 219-238
4. Quadratic Equations 93-133 8. Introduction to Trigonometry  239-271
1. Introduction to Quadratic Equations ~ 95-100 1. Trigonometric Ratios and

2. Methods of Solving a Some Specific Angles 241-252

\ Quadratic Equation 101-109 2. Trigonometric Identities 25?




a

9. Some Applications of
Trigonometry

1. Heights and Distances

10. Circles
1. Tangent to a Circle

2. Number of Tangents from a Point
on a Circle

11. Areas Related to Circles

1. Areas Related to Circles

Mock Test Paper-1
Mock Test Paper-2

272-304
274-304

305-346

307-318

319-346

347-370
349-370

12. Surface Areas and Volumes
1. Surface Areas
2. Volumes

13. Statistics

1. Mean and its Grouped Data

2. Mode and its Grouped Data

3. Median and its Grouped Data
14. Probability

1. Probability

~

371-402

373-383
384-402

403-457

405-418
419-426
427-457

458-489
460-489

491-495
496-500




GENERAL INSTRUCTIONS:

Read the following instructions very carefully and strictly follow them:

(7) This question paper contains 38 questions. All questions are compulsory.
(i) This question paper is divided into five Sections - A, B, C, D and E.

(iif) In Section A, Question numbers 1 to 18 are Multiple Choice Questions (MCQs) and question numbers 19 and 20 are Assertion-
Reason based questions of 1 mark each.

(iv) In Section B, Question numbers 21 to 25 are Very Short Answer (VSA) type questions, carrying 2 marks each.
(v) In Section C, Question numbers 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.
(vi) In Section D, Question numbers 32 to 35 are Long Answer (LA) type questions carrying 5 marks each.

(vii) In Section E, Question numbers 36 to 38 are Case Study based Questions carrying 4 marks each. Internal choice is provided in
2 marks questions in each case study.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 2 questions in Section C, 2
questions in Section D and 3 questions in Section E.

. . 22 . .
(ix) Draw neat diagrams wherever required. Take 7t = E wherever required, if not stated.

(x) Use of calculators is NOT allowed.

SECTION - A (20 marks)

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20 x1=20

1. The diameter of a wheel is 63 cm. The distance travelled by the wheel in 100 revolutions is: (Ap) (I Mark)
(a) 99 m (b) 198 m (¢) 63 m (d) 136 m

Ans._ () Given digmeden O% the ialopd = 163 cm

Radius i I wheed, = 623 e
Number 046 sevolulien = 100
The digdence covencel in one umph}-@, vevoludion
of Be wheel 1 equal do bre Circmbownce
of Ao civde. .
Civewmnderamee = 2 AY = 2x 22 o €3

/ i
= 22X9 = 19¢ tm

Total distunce = Cirwt%xmcz_x
Numbes. d/i’l:} ?Te,\row\bn$

= 192Xi0p = 19%00 ¢

Aince Am = Ivoun _
Ve tnrent Moo it into m edess

“19gO00D = 19¢ 1,
{0




2. The mean of seven observations is 17. If the mean of the first four observations is 15 and that of the last four observations is 18,
then the fourth observation is: (An) (I Mark)

(@) 14 ) 13 ©) 12 @ 10

Cb) M Tean 0?1‘ Lo ven (’)ﬁ:ée)»vmg—vm"\ u Qives
ad |7, & ﬂ/\.L Hoted & wwn OQ— Haose
_obtowedivn . 17X7 = 1\

Ans.

The oo 0’1: dno 4;\%4— -Lewz Obsesvodion 1S
gb'@xuﬁ/g/ufm LA li‘?’\4~—~@'0

The. meen ﬂ: o Los 4’0w‘/ 'ab&cwmhm
B 13, £ m/\ Ao 1) 18RA-= 7o

'FGWJL’ﬂ OLWO\’Q‘W’N = Aum & i—m;‘sq— (}:—w\, —+
fum SF Lost fpun = Toled Zum

= &O ‘\‘72_— g = I8

3. The distance of the point (4,0) from x -axis is: (Un) (1 Mark)

(a) 4 units (b) 16 units (¢) 0 units (d) 42 units
Ans.

© T[’\-Q_ CQA/Sfdrﬂmcg/ Cﬂ' Q b&stm}' %‘K‘i)m Hoo -
% S?Awm bu e C\Jé/&nwe, v.oluo OﬁL
&’Q‘S {}f,'— Q;o*rchmo:@‘@

Glivenpeind s (4,0)

Hrene.  +iro )i, C,mvo(bnw{)'e_ U0, &0 Ao
OQA$+OMC£, %r‘mo”m o w—owmr a3 (6] =0 uadl,

4. If o and B are zeroes of the polynomial p(x) = kx> — 30x + 45k and o + B = o, then the value of &’ is : (Ap) I Mark)

2 2
@ -5 ® -3 © 3 @ 3

AR ) The g iven sodyromiod 14 bx) = pat—zon sk
%0{ %wgv\ O<Jam0/ B%M ~T0hooh ﬂ

mee, boumwuai -
) XA B F??E = S0 o
— .

ome) "i{ﬁ):ﬁ’%r\:qu

o g/i\rw ot X8 ==

9” 30 — 45 2D k=30 = 2
= B oS
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“Coordinate Geometry is used
in air traffic controllers. Air
traffic controllers keep an eye on
every plane in the sky by using
coordinates, which are like points
on a map. They keep updating these
points as the planes move, so they
always know exact location where
each plane is.”

SYLLABUS &

WEIGHTAGE

List of Concept Names

2021 2022 | 2023 2024 2025

Distance Formula

(Concepts of coordinate geometry, graphs
of linear equations)

Section Formula
(Section formula (in division), Mid-point
formula)

Exam not Conducted

B M) 1Q(1 M) Lo
1Q2 | 2Q(2M each)
M)
2Q
aMm
- each) 1Q(IM) | 2Q(lMeach)

1QG 1QE2M) 1Q(3 M)




CONCEPT MAp]

To Access One

PR
nEe iy,

Shot Revision Video
Scan This QR Code

CBSE 2025, 2024, 2023, 2022 Term-I, 2020, 2019

A (x, ) Yo YA
Ordinate J 2 . Q (xy )
(xp, ¥,)B C (x5, 15) X ¥
G=|HtRtXH NtV t), Abscissa c ____(fl’_J:l_)P ________ :
3 ’ 3 : T M B
Example: Determine the centroid of r Ey 1 | l
a triangle whose vertices are (5, 3), | | Horizontal = x-axis (Abscissa) X < H ¢ : > X
(6, 1) and (7, 8) Vertical = y-axis (Ordinate) ol R 8
< ) =

Sol. Given parameters are,
(xl, y1) =(5,3), (xzs yz) =(6,1)

and (x5, y;) = (7, 8)

PQ=\/(x2 _x1)2 +(y2 _y1)2

Example: Find the distance between the point

[Coordinate Axis ]

P(-5,7) and O(-1,3).

Gz(xl"'xz"'?% J’1+J’2+)’2)
3 73

G=(5+6+7’3+1+8J
3 3
18 12
G=|—,=]=(64
[3 3j (6.4)

Coordinate
Geometry

Sol. We have,
Distance formula: d = \/(xz —xl)z +(, _y1)2

Given, x, =5, x,=-1,y,=7,»,=3

80, d = \J(-1-(=5) +(3=7)" =4 +(~47
=\16+16 =+/32 = 44/2 units

e

‘Section Formula]

Distance Formula]

[ Mid-point Line Segment ]

“BSE 2025, 2024, 2022 Term-I, 2020, 2019

The mid-point of the line segment joining the points

P(x,, ;) and O(x,, ,) is (_xl T nth ] .

2 2
Example: Find the coordinates of mid-point of the
line segment joining (4, —1) and (-2, -3).
Sol. Let the given points be P(4, —1) and O(-2, -3)
Since, the mid-point of the line segment joining
the points P(4, —1) and Q(-2, -3)

(23

CBSE 2025, 2024, 2023, 2022 Term-I, 2020, 2019

The coordinates of the point P(x, y) which divides the line segment
joining the points 4(x,, y,) and B(x,, y,) internally in the ratio m, : m,
mx, + +
are | ThX2 Ty MY, TN |
my +m, my +m,

Example: Find the coordinates of the point which divides the line
joining of (-1, 7) and (4, —3) in the ratio 2 : 3.
Sol. Let P(x, y) be the required point. Thus, we have

m X, + m,Xx my, +m
x= BTN g = 1V2 L),

m, +m, m, +m,
Therefore,
o 2x4+3x(-1) _ 8-3 :E:I
243 5 5
_ 2x(-3)+3x7 _ —-6+21 =1_5=3
2+3 5 5

So, the coordinates of P are (1, 3).

209 Coordinate Geometry @




'| DISTANCE FORMULA

I Important Terms

a

a
d
a

Coordinate geometry: The location of any point on a plane is expressed by a pair of values (x, y) and these pairs are known as
the coordinates.

Abscissa: The distance of a point from the y-axis is called its x-coordinate or abscissa.
Ordinate: The distance of a point from the x-axis is called its y-coordinate, or ordinate.

Origin: The point at which the axes intersect is known as the origin and generally it is denoted by O.

I Important Formulas

W]

a

Distance Formula: The distance between P(x,, y,) and O(x,, y,) is \/( X, =X, )2 (3 -n )2 ‘

Social Distance

i &
o S

Distance from Origin: The distance of a point P(x,y) from origin is w/xz +y%.

I Important Derivations

Distance Formula: The distance between two points (x,, y,) and (x,, y,) in a coordinate system is given by formula \/ (x, —x1)2 +(», - yl)2 .

This is known as the distance formula.

Proof: Let P(x,, y,) and O(x,, y,) are the two points. Draw the line PR and QS perpendicular to the x-axis. A perpendicular is drawn from
point P on QS to meet at the point M.

OR=x,,0S=x,
RS=x,—x, =PM
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SO =y,, SM=PR=y,
OM =y, -y,
On applying the pythagoras theorem in APMQ, we get
PQ? = PM? + QM?
PO2=(x,— X))’ + (v~ »,)

= PQO= \/ (x, - xl)2 +(y, — y1)2 [Since, distance can never be negative, only positive square root is taken.]

I Important Concepts

Quadrants in Co-ordinate Geometry: A plane is divided into four parts known as quadrants by the axes of a two-dimensional Cartesian
system. These quadrants are denoted by Roman Numerals (with the signs of the (x, y) coordinates).

Quadrant X-coordinate Y-coordinate
First quadrant + +
Second quadrant - +
Third quadrant - —
Fourth quadrant + -

0 The coordinate of a point on the x-axis are of the form (x, 0) and that of the point on y-axis are (0, y)

I Real Life Applications

The Global Positioning System (GPS) is a space based satellite navigation system that provides information of location and time all
weather conditions.

In a GPS, the longitude and the latitude of a place are its coordinates. The distance between 2 places in GPS is found using the distance formula.

I Different Problem Types

Type I: Distance Between Two Given Points:
Find the distance between the points P(—6, 7) and Q(-1, -5)

Solution:
Step I: Find the differences between the x-coordinates and y-coordinates of the two points:
Xy=x;,==1-(=6)=5,y,-y,=-5-7=-12

i) Coordinate Geometry @



Step II: Square the differences obtained in the previous step and add them together.
52+ (-12)>=25+ 144 =169
Step I11: Take the square root of the sum calculated in the previous step to obtain the distance between the two points:
PO =169 =13
Example: Find the distance between the points A (0, 6) and B (0, -2).

Solution: We have,

Distance formula: d = \/(Xz - X1)2 +(n - J’1)2
Given,x; =0,x,=0,p,=6,y,=—-2

S0, d =J(0—-0)* +(=2—6)> =/(0)> +(~8)> = /64 =8 units

Type ll: Applications of Distance Formula:
Find the coordinates of the center of the circle passing through the points (0, 0), (-2, 1) and (-3, 2). Also, find its radius.
B(-3,2)

A2, 1)

0(0, 0)
Solution:
Step I: Let P(x, y) be the centre of the circle passing through the points O(0, 0), 4(-2, 1) and B(-3, 2). Then, OP = AP = BP
Step II: Since, OP = AP
= OP? = AP?
=242 = (x+ 2R+ (- 1P
=>x2+y2=x2+)2+4x -2y +5
=4x-2y+5=0 ()]
Step I1I: Also, OP = BP
= OP? = BP?
=¥y = (x+3)7+ (y-2)
=>x2+y?=x2+12+6x -4y + 13
=6x—4y+13=0 ... (ii)

On solving equations (i) and (i7), we get: x = % and y = Eh

Thus, the coordinates of the Center are (%, %)

Step IV:

~. Radius = oP = /x? +y2 = f%+% =%\/130 units.

Example: Find a relation between x and y such that the point (x, y) is equidistant from the points (7, 1) and (3, 5).
(NCERT Intext)

Solution:
Let P(x, y) be equidistant from the points A(7, 1) and B(3, 5).

We are given that AP = BP. So, AP?> = BP?

ic. (TP G- 2= (3P (- )
ie., x2*14x+49+y272y+1:x2,6x+9+y2710y+25
i.e., xfyzz

Which is the required relation.
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COMPETENCY BASED SOLVED EXAMPLES

I Mutltiple Choice Questionc (1 M)

1. The distance of the point (— 1, 7) from x-axis is:
(4p) (CBSE DL, 2023)

(a) -1 (b) 7 (c) 6 (d) /50
Sol. The distance of any point from x-axis is the y-coordinate.
Therefore, the distance of the point (-1, 7) from x-axis is 7.
2. The distance of the point (-6, 8) from origin is:
(4p) (CBSE DL, 2023)
(a) 6 ) -6 (c) 8 (d) 10
Sol. From the distance formula, we have
Distance of point (-6, 8) from O(0, 0)

= J8-0)2 +(-6-0)* = /64 +36

=+/100 = 10 unit

3. Points A(-1, y) and B(5, 7) lie on a circle with centre
0(2,-3y). The values of y are (4n)(CBSE Term-I, 2022)

(@ 1,-7  (b) -1L7 (o) 2,7 (d) -2,-7
Sol. Since, 4 and B are equidistant from O [radii]
.. A0 = BO

By distance formula

= J1-2) +(r=(-3y)) =y(5-2)’ + (7= (=3y)
= (3 +(r+30)° =3+ (7+3y)’

= 9+ (4y)> =9 + (7 + 3y)? [squaring on both sides]
= 16y? =49 + 9y + 42y

= 7242y -49=0

=>yy-7N+1p-7=0= (+1)Hr-7)=0
=>y+1=00ry-7=0=>y=-lory=7

.. The values of y are -1, 7

4. The point P on x-axis equidistant from the points

A(-1, 0) and B(5, 0) is (An)(CBSE ODL, 2020)
(a) (2,0) () (0,2)
(©) 3,0) @ (2,2)

Sol. The given points are 4(—1, 0) & B(5, 0)

Now, point P lies on x-axis, that means the y-coordinate
is zero. i.e. P(x, 0) given, let the point P(x, 0) is equidistant
from 4 and B

.. According to question,

P4 =PB.

= @12 +(0-0)2 =/(x=5)2 +(0-0)>

—x2 1+ 2x =Vx? +25-10x

213

Topper’s Explanation

=Sx2+1+2x=x*+25-10x [squaring both sides]
= 12x=24=x=2

.. The point P is P(2, 0)

. If the distance between the points (3,—5) and (x, -5) is 15

units, then the values of x are:  (4p) (CBSE DL, 2024)

(a) 12,-18 (b) —12,18

(c) 18,5 (d) —9,-12

Sol. Let A =(3,-5)and B = (x, —5)

Given AB =15

= J(x=3)* +(=5+5)* =15

43,55 B@.-9)
Squaring on both sides, we get
=x-32=152=>x-3==I5

=>x-3=-15

=Sx=-15+3=-12

=x-3=15 or

=x=18 or

. The distance between the points (m, —n) and (-m, n) is

(4p) (CBSE, 2020)
(a) Nm* +n*
(¢) 2m* +n’

(b) m+n

(d) ~2m®+2n’

Sol. Given points are (m, —n) and (—m, n)

Let,x, =m,y, =-n
Xy, =-m,y,=n
Distance between 4 and B

AB=J(x, x> + (3, — 3

= AB =\(-m—m)’ +(n—(-n))’

= AB=+J(=2m)’ +(2n)’

= AB=2Nm* +n’

(CBSE 2020)

¥ W1,

2 (-m,n'> R

AR = SJ ; ;n:tm )1t(:.ni)’f,_
AR = \] I.m’—}hh" s

NTH e

AB= \min> ——
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Mistakes 101 : What not to do!

In this type of problem, students often mistakenly enter
incorrect coordinates into the formula.

7. AD is a median of AABC with vertices A(S, —6), B(6, 4)
and C(0, 0). Length AD is equal to:
(Ev) (CBSE DL, 2024)
(a) 68 units (b) 2415 units
(c) J101 units (d) 10 units
Sol. A(5,-6)

B(6,4) D(3,2) C(0,0)

Given 4D is a median of AABC
..D is a midpoint of BC
D= (ﬂ’ﬂ] = (3, 2)
2 2
Now, length of AD can be obtained using distance formula

o AD =\J(5-3) +(=6-2)’

=27 +(-8)> =+/4+64 =+/68 units

. XOYZ is a rectangle with vertices X(-3, 0), 0(0, 0),

Y(0, 4) and Z(x, y). The length of its each diagonal is
(Ap) (CBSE ODL, 2024)

(a) 5 units (b) /5 units
(¢) x*+)? units (d) 4 units
Sol.
PRGN
X(3,00 0(0,0)
. _ 2 2
Diagonal (X¥) = \/(0+3)” +(4-0)
=+/9+16 =5 units
9. The points (-1, -2), (1, 0), (-1, 2), (=3, 0) form a
quadrilateral of type: (An)
(a) Square (b) Rectangle
(c¢) Parallelogram (d) Rhombus
@ CBSE Cuass— X MATHEMATICS
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Sol.

10.

Sol.

@

Sol.

Let A(-1,-2), B(1, 0), C(~1, 2) and D(-3, 0)

Distance between two points (x;, »,) and (x,, ,) can be

calculated using the formula \/ (5, —x) +(,-»n)
Distance between the points A(—1, —2) and B (1, 0)
Distance between the points B(1, 0) and C (-1, 2)
=J(=1-1) +(2-0)* =8

Distance between the points C(-1, 2) and D(-3, 0)
= J(3+1)2 +(0-2) =8

Distance between the points A(—1, =2) and D (-3, 0) =
JE3+17 +(0+2) =8

Since, length of the sides between all vertices are equal,
they are the vertices of a square.

The distance between the points (ecos6 + bsin6, 0) and
(0, asinO — bcos0), is (Ap)(CBSE DL, 2020)

(a) a*+b? (b) a*—b?

(©) Ja? +p @) Ja* -b*

By distance formula

= J(0—(acos0+bsin 0))” + (asin —bcos—0)

;

=+a® +b?

cos? 0+ b%sin® 0+ 2absin 0cos 0+ a® sin® 0+ b>

cos> 0 —2ab sin O cos O

Nailing the Right Answer

Label intermediate steps in your calculation to keep track
of each part of the process and ensure clarity in your
solution.

. The points (-4,0),(4,0),(0,3) are the vertices of a

(An)(NCERT Exemplar)
(a) right triangle (b) isosceles triangle
(c) equilateral triangle (d) scalene triangle
Let A(-4, 0), B(4, 0), C(0, 3) are the given vertices.

So, distancse between 4(—4, 0) and B(4, 0).
AB*=(4— (- 4)>+(0-0)> =64

=AB = 64 =8

Now, distance between B(4, 0) and C(0, 3),
BC?=(0-(4)*+(3-0)>=25

= BC=+25 =5

Now, distance between A(—4, 0) and C(0, 3)
AC?= (0~ (—4)>+ (3 - 0)> =25

= AC=+25 =5

As, BC=AC

AABC is an isosceles triangle because an isosceles triangle
has two sides equal.



LFOHOW the properties of the given triangle to prove with the

Key Takeaways

given coordinates.

12. If A (4,-2), B(7,-2) and C(7,9) are the vertices of a AABC,
then AABC is (Un)(CBSE Term-1, 2022)

(a) equilateral triangle
(b) isosceles triangle
(c) right angled triangle
(d) isosceles right angled triangle
Sol. Right angled triangle
A(4,-2), B(7,-2) and C(7, 9) are the vertices of a triangle.
Using distance formula,

d =6, =) + (32 - 1)’

4B =\[7-47 +[-2(-2)]2 =3 10 =3
BC=\[7-7F +[9-2F =\or17 =11

AC = \/[7—4]2 +[9-(2f =37 +112
=J9+121 =130

Clearly, they are not equilateral or isosceles.
Also, AC? = AB* + BC?
This mean it is following Pythagoras theorem.

@

If possible, represent the given points graphically on
the coordinate plane to visualize their positions and the
distance between them. This can aid in understanding
the problem and verifying the accuracy of the calculated
distance.

. AABC is a right angled triangle.

Nailing the Right Answer

J

If AG3,3) , B(0, 0) and C(3, k) are the three vertices of
an equilateral triangle ABC, then the value of & is

(4p)(CBSE Term-I, 2022)
@2 B -3 @3 @ 2
A3, NE) ), B(0, 0) and C(3, k) are the vertices of the triangle
ABC. As in the equilateral triangle ABC all sides are equal.

13.

Sol.

Then, apply distance formula for sides A8 and BC.
According to the distance formula,

d =\/(x2 _xl)z +(», _y1)2

AB =(3-0)? + (3 -0)?
=+49+3 =\/§units

BC =+(3-0)* + (k- 0)*

215

=9+ k2 units

Now, AB = BC

V12 =9+ &2

or12=9+ 42
ork?=3
or k:ix/g

Answer Key
) €1 ) 71 (@ ‘11
©) o1 (») 6 (v) "8 () L ©) 9
(9) s ) v (9) ¢ ) T @ 1

(1 m)

Direction: In the following questions, a statement of Assertion (A)
is followed by a statement of Reason (R). Mark the correct
choice as.
(a) Both Assertion (A) and Reason (R) are true, and Reason (R)
is the correct explanation of Assertion (A).
(b) Both Assertion (A) and Reason (R) are true, but Reason (R)
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.

I Assertion and Reason

1. Assertion (A): The distance point P(2, 3) from the x-axis
is 3.

Reason (R): The distance from x-axis is equal to its
ordinate.

Sol. Assertion (A): The distance between the point (2, 3) and
x-axis can be determined by assuming a point (2, 0) on
x-axis

. Distance between (2, 3) and (2, 0)=/(2—2)* +(0-3)’

= \/3T =9=3 (Ordinate)
Hence, Assertion is true

Reason (R): We know, the distance from x-axis is equal to
its ordinate. Hence, reason is true.
Hence, Both Assertion (A) and Reason (R) are true, and
Reason (R) is the correct explanation of Assertion (A).
. Assertion (A): The point (0, 3) lies on y-axis.
Reason (R): The x-coordinate on the point on y-axis is
not zero.
Sol. Assertion (A): Since, x-coordinate of the point (0, 3) is zero.
We know that if the point lies on y-axis, its x-coordinate is 0.
So, point (0, 3) lies on y-axis.
Hence, Assertion is true.
Reason (R): Given reason is false.

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

Coordinate Geometry @



Answer Key
©) T (G

I Subjective Questions

| Very Short Answer Type Questions (1or 2 M)
1. Points A3, 1), B(5, 1), C(a, b) and D(4, 3) are vertices of

a parallelogram ABCD. Find the values of @ and b.
(Re)(CBSE, 2019)

Sol. (i) Given points for 4 & B are A(3, 1) and C(a, b).

The coordinates of the mid point of diagonal AC

[3 +a 1+ bj
re ,—
2 2
(if) Given points for B and D are B(5, 1) and D(4, 3).
The coordinates of the mid point of diagonal BD

5+4 1+3 9
are | ——,—— |=| =,2
()6

(@ii) Since the coordinates of the midpoint of diagonal 4AC

(72 M)

(72 M)

are the same as the coordinates of the midpoint of

diagonal BD
Therefore, 3+a,ﬂ = 2,2
2 2 2
34a_9 dl+b:2
2 2

= 3+a=9%9and 1 +b=4=a=9-3andb=4-1

= a=6andb=3

Hence, the value of a is 6 and the value of b is 3.
(1 M)

(CBSE 2019)

Topper’s Explanation

e knau dhak
,ﬁfljfjma,&_%ia_
S DU e MWM Ac amel én

o E ﬁ’ﬁ*'" g,&zj . o

. e = bt -

B g i e

=) g - +a = bt = =L - 2
=z CL?_.. ) 52 b‘)__ @ y : g

7 o b 3.
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2. The vertices of a AABC are A(-2, 4), B(4,3) and C(1, -6).
Find length of the median BD. (4p) (CBSE ODL, 2024)

Since BD is median
A4 (-2,4)

Sol.

(4,3)
B

C(1,-6)
D is midpoint of AC.
Now, Let D = (x, y)

- 2+1 -1
T = =—
ere, x 5

—6+4__1
2 (1M)

o
2
1y 2 [81
Now, distance BD = (4+Ej +(3+1)" = T+16
_ [srvea_ iz .y
4 4

3. The line x + 2y = 2 forms a triangle OPQ, with the

y:

coordinate axes. (Un)
Y
A
T+
<
V{?2
~\~1'€~
' o Ss Q
X = —~o—>X
O ~
\4
YI

(/) What are the coordinates of points P and Q?

(i) What is the area of the triangle formed? Show your
steps.

Sol. (i) Since P & Q lies on line x +2y =2
Also P lies on y-axis, ox=0
and Q lies on x-axis, Ly=0
= ForP,0+2y=2=y=1
Hence P(0, 1)
For Q,
xX+2x0=2
= 0(2,0) (1 M)
(i) Area of APOQ = % x 00 xPO
— l x2x1
2
=1 sq. unit. (1 M)



4

Sol

Sol.

Key Takeaways

A point on the x-axis is of the form (g, 0), and a point on the
y-axis is of the form (0, b)

. Find the point(s) on the x-axis which is at a distance of

V41 units from the point (8, -5).
(Ap) (CBSE SQP, 2024)

. Let the required point be (x, 0)
(8—x)" +25 =41 Y
= (8-x)*=16 (7 M)
=>8—x=44
=x=4,12
Two points on the x-axis are (4, 0) & (12, 0). (1 M)

. If the distances of P(x, y) from A(5, 1) and B(-1, 5) are

equal, then prove that 3x = 2y. (Re) (CBSE, 2017)

Since, P is the equidistant from 4 and B

By using distance formula.

. PA= PB = (PA)* = (PB)?

= @=5P (- 1)’=@+ 1)’ + (-5 (72 M)
=2 -10x+25+)>—2p+1=x>+2x+1+)>— 10y +25

= -10x-2x-2y+10y=0 (2 M)

=-12x+8y=0

= 12x=8y=3x=2y (1M
| Short Answer Type Questions (2 or 3 M)

1.

Sol.

Sol.

Find the points on x-axis which are at a distance of 5
units from the point Q(-1, 4). (An)

Let us suppose the point on x-axis be P(x, 0).
.. distance PQ = 5 units
We know that distance between two points P(x,, y,) and

0cy, ) = (=) + (= 1)’ (% M)

Here, x, =-1,y,=4,x,=xand y, = 0.

= Jx—(=1)? +(0-4)> =5 (1 M)

Squaring on both sides, we get

= (x+1)2+(0-472=25 (72 M)

= (x+ 12+ (-4)2=25

=>x2+2x+1+16=25

=>x*+2x-8=0

=>x+4)x-2)=0

= x=2,-4

Hence, the required points on x-axis are (2, 0) and (-4, 0).
(1 M)

. Find the point on y-axis which is equidistant from the

points (5, -2) and (-3, 2). (Un) (CBSE, 2019)
Leta point P(0, y) on the y-axis, A(5,—2) and B(-3, 2) which
is equidistant from P.

.. PA=PB = (P4)’=(PB)

By using distance formula.
(0-57+(+2)>=(0+37+(-2)

(72 M)

27

=25+  +4y+4=9+)2—dy+4 (1M

8y=9-25 (% M)

8y=—16=y=-2

.. the required point is P(0, — 2) (1 M)
| Long Answer Type Questions (4 or 5 M)

1.

Sol.

Find the centre of a circle passing through points (6, —6),
3,-7) and (3, 3). (Ap) (NCERT Intext)

Let us suppose, P = (6, —6), O = (3, —7), R = (3, 3) are the
points on a circle.

If O is the centre of the circle, then OP = OQ = OR (radii of

the circle are equal). (72 M)
P R
0
Let coordinates of O = (x, ), then by using distance formula
= 0o =07+ (0n -3 (% M)
OP= \J(x-6)2 +(y+6) (% M)
00= \(x-3)*+(y+7)
OR= /(x-3)* +(y+3)
As, OP=0Q (2 M)

L(x=6)2+ (6 =(x-32+(y+7)7

=x2+36-12x+1*+36+ 12y =x>+9 - 6x
+)2+49 + 14y

=x2+1? - 12x+ 12y + 72 =x? +y* + 14y + 58 — 6x

(72 M)
On simplifying the above equation, we get
—6x=2y—14 .. (D)
In the same way: OQ = OR
(x=-3P+@+7)?=(x-3>+(@y-3)7
= v+ T2= (- 3)
=2+ 14y +49=3> -6y +9 (7> M)
=20y =-40
ory=-2 (2 M)
On putting the value of y in equation (i), we get
= -6x=2y—14
= -6x=-4-14=-18
=>x=3 (72 M)
Therefore, centre of the circle is located at point (3,-2).

(1 M)

Mistakes 101 : What not to do!

Neglecting to include negative signs in coordinate values
when plotting points or calculating distances or slopes,
resulting in errors in calculations or interpretations.

Coordinate Geometry @



2. The two opposite vertices of a square are (—1, 2) and (3, 2).
Find the coordinates of the other two vertices.
(Cr) (NCERT Intext)

Sol. Let us suppose PORS is a square, where S(x,, y,) and
O(x,, y,) are opposite vertices of a square. And point O is

the point of intersection of PR and QS.

We know that the distance between two points (x,, y,) and
(x,, y,) is given by the distance formula

d= \/(xz_xl)er(J’z_J/l)z (1 M)
PCl2) O (xp1,)
0
S (xlsyl) R (392) (1/2 M
Distance between P and R is calculated by using distance
formula.
PR=J(3+1)* +(2-2)’ (% M)

=4 = OS[As diagonals of the square are equal]
We know that the sides of the square are equal to each other.
S PO=0R (72 M)

- J (v, - +(n =2 =( =37 + (3 -2)
:>(x2+1) =(x273)2

= x) +1+2x, =x; +9—6x, = x, = |

(72 M)
Let 'a' be the side of square.
In right angled triangle APQR using pythagoras theorem,
we get
PQ*+ OR? = PR?
a>+at=4?
2a*>=16
a*=8
a= 2\/5

= 2J_

:>\/x2 J’2—2)

1+ )2+(y272)2=

(1~ 27 =8

()/2 - 2)2 =4

y,=2=2

y,=4

Hence, the coordinates of Q are (1, 4).

(72 M)

=22

(2 M)

As we know that diagonal of a square are equal and bisect
each other.
3-1 2+2

.. Coordinartes of O = =(1,2
oordinartes o (2 2) (1,2)

Now, coordinates of S can be calculated, as follows:
As O is the mid-point of RS.

x+1 y+4
L (1L2)= l_l_j M,
1,2) ( 5 5 (72 M)
On equating x and y term, we get
1:x|+1 nd 2= y1+4
2=x,+land4=y +4
x,=landy =0

Coordinates of S are (1, 0).
Hence, the required vertices are S(1, 0) and O(1, 4). (%2 M)

Mistakes 101 : What not to do!

Students may misidentify the quadrants on the coordinate
plane, leading to errors in determining the signs of
coordinates or interpreting the direction of movement of
geometric objects.

3. Three players are standing on the circle at points
A5, 0), B(1, 0) and C(3, 4). A ball is placed at a point
that is equidistant from all 3 players.

(Cr) (CBSE CFPQ, 2023)
(/) What are the coordinates of the ball?

(ii) The fourth player is standing at the point D(-5, 4).
Is he/she standing on the circle?

Show your steps and give valid reasons.

Sol. (i) Consider the coordinates of the ball as O(x, y) and
considering O4 = OB = OC, apply distance formula

and write the equations: (1 M)
04=0B= (x+5)>+ (@) =(x-1)?+()?and
OB=0C= (x-1P+@)P =(x-3)7+@y-4)7
Simplifying the above equations to find the coordinates
of the ball as O(-2, 4). 2 M)

Consider O as the centre and finds the radius of the circle
by finding either OA or OB or OC. (1 M)

04 = \{(=2+5)> +(4-0)}> =25 = 5 units

The distance between O and D as 3 units and the fourth
player is not standing on the circle as the distance
between the player and the centre of the circle is not
equal to the radius of the circle. (1 M)

4. If the point C(-1, 2) divides internally the line segment
joining A(2, 5) and B(x,y) in the ratio 3 : 4, find the

(i)

coordinates of B. (4p) (CBSE, 2019)
Sol. Let the coordinates of B be (x, ). It is given that AC : BC

=3:4.

So, the coordinates of C are (1 M)

>

(3x+4><2 3y+4x5)_(3x+8 3y+20)

3+4 3+4 7 7
But, the coordinates of C are (-1, 2) (1 M)
3x+38 — land 3y+20 _5
x=-5andy=— (1M)
Thus, the coordinates of B are (-5, —2). (1 M)

@ CBSE Cuass— X MATHEMATICS
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MISGELLANEQUS EXERCISE

. . . 7. A river flows between two points (-3, 4) and (5, —6). A
Multiple Choice Questions (1 M) fisherman places his boat at point O, which divides the line
segment joining these points in the ratio 3:2. Determining

1. The distance of the point (-4, 3) from y-axis is: the coordinates of point O,

(CBSE ODL, 2023)

(a) -4 ®) 4 Statement (7): The x-coordinate of point Q is % .
(©) 3 @ 5 ) . T
2. The point on the x- axis nearest to the point (-4, —5) is Statement (i): The y—coordinate of point (' is 5
(CBSE SQP, 2024) Statement (iii): The sum of the coordinates of point Q is 1.
(a) (0,0) (b) (-4, 0) Which of the given statements is/are correct?
() (-5,0) (d) (J41,0) (a) Only (i) is correct
3. In a geometry class, students are tasked with determining (b) (i) and (iif) are correct

the type of triangle formed by three given points on a
coordinate plane. The points are 4(5, 1), B(1, 4), and C(8, 5).
The teacher asks them to identify whether the triangle is
right-angled and, if so, what specific type of triangle it is.

(¢) (?) and (ii) are correct
(d) (iii) and (iv) are correct.

8. A satellite is following a path in space, and its position can
be described at different times by two coordinates. At one
moment, its position is given by (acos6 + bsinf, 0) and at
another moment, its position is given by (0, asin® + bcos0).
The mission control team needs to determine the distance
the satellite has traveled between these two positions.

(a) Equilateral triangle

(b) Scalene right-angled triangle
(¢) Isosceles right-angled triangle
(d) Isosceles acute-angled triangle

4. If(a/3,4) is the mid-point of the segment joining the points
P(-6, 5) and R(~2, 3), then the value of a’ is Statement (¢): The distance between the points can be found

using the formula
(a) 12 (b) -6

(c) —12 (d) —4

5. Point P divides the line segment joining the points A(4, —5)
and B(1, 2) in the ratio 5:2. Co-ordinates of point P are

J(acos6 + bsin6)? + (asind — beos)? -

Statement (i7): The distance formula simplifies to ./,2, 52
after applying trigonometric identities.

(CBSE ODL, 2024) Statement (iii): Using the Pythagorean theorem in the context
5 -3 11 of the coordinates provided, the distance is Na? + b2 .
(@ [E’?j ®) (7 Oj Which of the given statements is/are correct?
13 13 (a) Only (i) is correct
(c) [7’0) () [0’7] (b) (ii) and (iii) are correct

(¢) (7) and (iii) are correct

6. A park has two landmarks at points P(3¢, 2) and Q(—4, —d). (d) Only (i) i .
nly (iii) is correc

The midpoint of the line segment connecting these landmarks

. 1 . .. . .
is (—E,2J.Usmg this information, certain statements about I Assertion and Reason ('| M)

the values of ¢ and d can be derived. Direction: In the following questions, a statement of Assertion

Statement (i): ¢ =1 (A) is followed by a statement of Reason (R). Mark the correct
Statement (ii): d = 4 choice as.
Statement (iii): ¢ X d = -2 (a) Both Assertion (A) and Reason (R) are true, and Reason (R)
Which of the given statements is/are correct? is the correct explanation of Assertion (A).
(@) Only (i) is correct (b) Both Assertion (A) and Reason (R) are true, but Reason (R)
(b) (ii) and (iii) are correct is not the correct explanation of Assertion (A).
(¢) (i) and (iii) are correct (c) Assertion (A) is true, but Reason (R) is false.
(d) Only (iif) is correct (d) Assertion (A) is false, but Reason (R) is true.
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1. Assertion (A): The value of y is 6, for which the distance

between the points 4(2, —3) and B(10, y) is 10
Reason (R): Distance between two given points P(x,, y,)

and Q(x,, y,) is given by:
\/(xz _xl)z +(», _yl)2
2. Assertion (A): The point M(—1, 6) divides the line segment
joining the points A(-3, 10) and B(6, —8) in the ratio 2 : 7

internally.

Reason (R): Three points P, Q and R are collinear if area
of APOR = 0.

I Subjective Questions

| Very Short Answer Type Questions (1or 2 M)

1. A city planning team needs to place a water fountain exactly
halfway between two playgrounds located at coordinates
(2, -3) and (x, 5). The midpoint must also lie on the line
3x+2y="17.

Determine the value of x.
2. A(3,0), B(6, 4) and C(—1, 3) are vertices of a triangle ABC.
Find length of its median BE. (CBSE ODL, 2024)

3. Ageologist is plotting three key locations on a map: 4(-2,3),
B(1,k), and C(5,~1). The locations form an isosceles triangle
where the distances 4B and BC are equal. The geologist
needs to determine the value of &, knowing it must be a
rational number.

4. Show that the points 4(-5, 6), B(3, 0) and C( 9, 8) are the
vertices of an isosceles triangle. (CBSE SQP, 2024)

5. Find the type of triangle ABC formed whose vertices are
A(1, 0), B(-5, 0) and C(-2, 5). (CBSE ODL, 2024)

| Short Answer Type Questions (20r3 M)

1. Two treasure hunters, Alex and Jamie, start at point 4(2, —1)
and point B(6,3) respectively. They are heading towards the
treasure located at point 7(x,y) such that the ratio of their
distances from 7 is 3:4. Determine the coordinates of the
treasure. Additionally, if 7 lies on the line y = 2x — 5, find
the specific value of y with the determined coordinate value
of x.

2. The three vertices of a rhombus PORS are P(2,-3), O(6, 5)
and R(-2, 1).

(a) Find the coordinates of the point where both the
diagonals PR and QS intersect.

(b) Find the coordinates of the fourth vertex S.

Show your steps and give valid reasons.

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

(CBSE DL, 2024)
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4. Find the ratio in which the point (g, yj divides the line

segment joining the points (1, 2) and (2, 3). Also, find the

value of . (CBSE DL, 2024)

| Long Answer Type Questions (4 or 5 M)

1. A rectangular garden is designed in a park. The diagonals

of the garden intersect at point £(5,3). One diagonal runs
through the points 4(2,1) and B(x,y).
(i) Determine the coordinates of point B.

(if) If point C(8, 2) is one vertex of the rectangle, find the
coordinates of the fourth vertex D.

(iii) Calculate the area of the rectangle formed by these
vertices.

2. Preeti and Arun are both driving to their respective offices
from the same home. Preeti drives towards the east at an
average speed of 30 km per hour for 12 minutes and then
towards the south at an average speed of 60 km per hour for
3 minutes. Arun drives towards the west at an average speed
of 30 km per hour for 4 minutes and then towards the north
at an average speed of 45 km per hour for 4 minutes.

What is the straight-line distance between Preeti’s office
and Arun’s office? Show your steps and represent the given
scenario on the coordinate plane. (CBSE CFPQ, 2023)

3. Three players are standing on the circle at points
A(=5, 0), B(1,0) and C(3, 4). Aball is placed at a point that
is equidistant from all 3 players.

(/) What are the coordinates of the ball?

(if) The fourth player is standing at the point D(-5, 4). Is he/
she standing on the circle?
Show your steps and give valid reasons.

I Case Based Questions

Case Based-I: Tharunya was thrilled to know that the football
tournament is fixed with a monthly timeframe from 20% July to
20th August 2023 and for the first time in the FIFA Women’s
World Cup’s history, two nations host in 10 venues. Her father felt
that the game can be better understood if the position of players is
represented as points on a coordinate plane.

@ Central
LaEIHEEEg | S Midfielder - Forward
D C
‘ Centre 7 A
G Back ® @ @
| Str'Ak
o iker
@ Defensive Q{t(eilic_lcigqg
0 Midfielder idfielder
Sweeper
Wing-Back 4 Winger @
A

(CBSE SQP, 2023)



(/) At an instance, the midfielders and forward formed a
parallelogram. Find the position of the central midfielder (D)
if the position of other players who formed the parallelogram
are :- A(1,2), B(4,3) and C(6,6)

Check if the Goal keeper G(-3,5), Sweeper H(3,1) and
Wing-back K(0,3) fall on a same straight line.

(@)

OR

Check if the Full-back J(5, —3) and centre-back /(—4,6) are
equidistant from forward C(0,1) and if C is the mid-point of ZJ.

If Defensive midfielder A(1,4), Attacking midfielder B(2,-3)
and Striker E(a, b) liec on the same straight line and B is
equidistant from 4 and E, find the position of E.

(iii)

Case Based-II: A city planning committee is designing a new
residential area. They’re using a coordinate system where each
unit represents 100 meters. Key locations are:

Water Tower (W): (2,5)

Community Center (C): (-3,1)

Park Entrance (P): (4,-2)

Residential Block (R): (—1,-3)

Based on the above information, answer the following
questions:

The city wants to place a fire hydrant (H) on the line segment
joining the Water Tower (/) and the Residential Block (R),
such that WH : HR = 2 : 3. What are the coordinates of the
fire hydrant?

®

(i) A circular WiFi zone needs to be established so that it just
reaches the Community Center and the Park Entrance. If the
WiFi tower is placed at the midpoint of the line joining these
two points, what is the area covered by the WiFi signal? (Use
n=3.14)

The distance between the Water Tower (W) and the
Residential Block (R) is ‘d’ units. Find the value of d.

OR
If a point Q divides the line segment CR externally in the
ratio 3:2, then Q is closer to R than to C'is true?

(iii)
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Case Based-III: Answer the questions based on the information
given.

Show below is a map of Giri’s neighbourhood.
North gate

Main gle (12,18)
(4,17)

(22,14)
& South gate oSchool

(10,14)

Water tank

Bus stand
4,9

First station

(CBSE CFPQ, 2023)

Giri did a survey of his neighbourhood and collected the following
information.

* The hotel, mall and the main gate of the garden lie in a straight
line.

* The distance between the hotel and the mall is half the distance
between the mall and the main gate of the garden.

* The bus stand is exactly midway between the main gate of the
garden and the fire station.

* The mall, bus stand and the water tank lie in a straight line.

(i) What is the x-coordinate of the mall’s location?

(a) -8 (b) 0
(1 (d) 2
(if) What are the coordinates of the fire station?
(a) (0,8) (b) (4,-17)
() 4. 1) (d) (4,13)
(iii) What is the shortest distance between the water tank and the
school?

(@) \/E units
(¢) 13 units

(b) J65 units
(d) 169 units

(iv) How much more is the shortest distance of the school from
the water tank then the distance of the school from the
police station?

(a) 6 units (b) 7 units

(d) 20 units

Case Based-IV: Raycasting is a technique used in the creation
of computer games. The basic idea of raycasting is as follows:
the map is a 2D square grid. Using rays generated from an object,
this 2D map can be transformed into a 3D perspective. One of the
methods involves sending out a ray from the player’s location.
To determine how far he/she is from a wall or an obstacle, the
distance between the player’s coordinates and the coordinate of
the wall is calculated. If the player is near the obstacle, it looks
larger and vice-versa.

(¢) 13 units

Coordinate Geometry @



Shown image is a game, Wolf 3D, which was created using
raycasting.
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Riju wants to create an online snooker game using raycasting.
The game in the creation stage on a coordinate map is shown
below.

A
7.
6.
5.
P, 41 P P,
2
% M N
21 R\:J G
S S A e
‘—'7—6—5—4—1—'2—1?_ 12345678910
65{\0\‘ w3 :
=N D o
]
Pl 54 P2 P3
76.
\J

The snooker table has six pockets (P, P,, P5, P,, Ps, and
Py) and he has shown three balls-white (W), red (R) and

®

(#)

(iii)

green (G) on the table. The objective of the game is to use
the white ball to hit the coloured balls into the pockets using
a cue stick.

Based on the given information, answer the following
questions:

How much distance will a ray travel if sent from the green
ball to the nearest pocket? Show your work.

Riju wants to place a yellow ball at the midpoint of the line
connecting the white and green balls.

Find the coordinates of the point at which he should place
the yellow ball. Show your steps.

Riju is running a trial on his game. He struck the white ball
in such a way that it rebound off the rail (line connecting
P, and P,) and went into the pocket P,.

e After the rebound, the ball crossed the x-axis at point
X (%, Oj on the way to the pocket.

* The ratio of the distance between the rail and point X
and the distance between point X and the pocket was
3:4.

Find the coordinates of the point at which the ball struck
the rail. Show your steps.

OR

Riju wants to place a blue ball exactly halfway between
the yellow ball at point (—1, 2) and the green ball at
point (5, —4)

Find the coordinates of the point where he should place
the blue ball. Show your steps.

ANSWER KEYS

Multiple Choice Questions

1. (b) 2. (b) 3. (b)
Assertion and Reason

1. (d) 2. (b)

4. (¢)

Case Based Questions
Case Based-lll
@ (b) (@) (o)

@ (o) () (a)
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7. (¢) 8. (@)



HINTS & EXPLANATIONS

I Multiple Choice Questions

1. (b) The distance of the point (x, y) from y-axis is its

x-coordinate.

Hence, the distance of the point (4, 3) from y-axis is
4 units.

2. (b) (4,0)

3. (b) We have

4. (c)

5. (¢)

Distance formula = \/(xz —X )2 + (J’2 - )2
Calculating the length of AB:

AB =J(1-5)% + (4-1)?
= (4> +3% =16+9 =+/25=5

Calculating the length of BC:

BC = (81> +(5—4)?
=72 +12 =49 +1=+/50 =52

Calculating the length of CA4 :

CA=©8-5)2+(5-1)
=32 +42 =9+16 =~/25 =5

Check if the Triangle is Right-Angled:
Longest side: BC =52

Checking Pythagorean theorem:

AB? + CA? = BC?

— 52 +5% =(5v2)°
=25+25=50=50=50

Therefore, the triangle with vertices at A(5,1), B(1,4),
and C(8, 5) is a scalene right-angled triangle.
The mid-point

RS
:{%,4] = (-4,4)

e dsa=-12

3
If P(x,y) is the dividing point of the line joining AB then
by section formula we have,

my, +m
and y = 1V2 ¥ )
my +m,

o m; X, +m,x
my +my
2x5+3x2 —k
2+3
_16
5

=k

233

6. (¢)

7. (a)

8. (a)

Since, the midpoint formula for the points (x,, y,) and

(¥t xX it
X)) 18 | ———= , ———=
(X3)5) ( 3 3 J

Substitute the given coordinates P(3c, 2) and Q(—4, —d)
into the midpoint formula, we get

A e
> o Ty (Given)

Equating the coordinates, we get

S3emd 1 s 4= o3e=30c0=1
2 2

or 2;d:2 =2-d=4= -d=2=d=-2

Hence

Statement (i) is correct (¢ = 1).
Statement (i7) is incorrect because d = — 2.
Statement (iif) is correct (c X d=1%x—-2=-2).
Statement (7): Calculate the x-coordinate of point Q.
(5x3)+(-3x2) 15-6 9

342 5 5
Statement (if): Calculate the y-coordinate of point Q.

_(6x3)+(4x2) -18+8 -10 _ 5
YT a2 T s s T
Statement (7i7): Sum the coordinates of point Q.
ey p 010 1

5 5 5
Hence,

Statement (7) is correct.
Statement (i7) is correct.
Statement (ii7) is incorrect because the sum is 3

Since, the distance formula for the points (x, y,) and

(x5, ¥,) is \/(xz —x1)2 +(1, _J’1)2

Substitute the given coordinates (acos6 + bsin6, 0) and
(0, asin® — bcosB) into the distance formula:

Distance

= \/{0 —(acosO + bsine)}2 +{(asin®—bcosh) — 0}2

= \/ (—acosb — bsine)2 + (asinb — bcose)2

= J(@cos0+bsin )2 + (asin O —bcos0)?

3 \/ a® cos® 0+ 2abcosOsin O+ % sin® 0

+a’sin®> 0—2absinOcos O + b cos’ 0

= \/a2 (cos® 0 +sin? 0) +b*(sin® 0 + cos” 0)

a2 (1)+57 (1) =Va? +?

Coordinate Geometry @
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| Short Answer Type Questions

1. Let 7(x,y) divides the line segment 4B in the ratio 3:4.

Given, points are 4 (2, —1) and B (6, 3)
and Ratio=3 : 4
Using the section formula, we get

_3x6+4x2 1848 26 (% M)
3+4 7 7
3x3+4x(-1 -
ory= 234X _9-4_5 (% M)
3+4 7 7
. 26 5
Thus, the coordinates of T are T =5 (72 M)
Given, T lies on the line y = 2x — 5, therefore
T must be satisfied the eqn. (> M)
26
We substitute x =— into the line equation
y=2x-5
2(26 5_5_2_5:2_3_5:1_7 (s M)
7 7 7 7 7

Thus, the specific coordinates of T are (76 77j (> M)

26 17)

So, the coordinates of the treasure are ( P

. Find the Intersection Point of the Diagonals:

The diagonals of a rhombus bisect each other at right angles.
The intersection point (O) of diagonals PR and QS is the
midpoint of both PR and OS.

R (-2,1)
0(6,5)

S, )

P (2,-3)
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Midpoint formula:

0= x1+x2’y1+J’2
2 2

For diagonal PR with vertices P(2, —3) and R(-2,1):
2+(-2) -3+1
Opp = , 0,-1
PR [ > 5 ] ( )

For diagonal QS with vertices 0(6,5) and S(x,y):

6+x 5+y
S (0,-1) =] ——,——
(0.-1) ( o )

Since the midpoints O are the same, we get:
6+x and —1= 5+y

(1M)

0=
Solving these equations we get,
x=-6 and y=-7

The coordinates of the point where both the diagonals PR
and QS intersect are (0, —1). (1 M)
The coordinates of the fourth vertex S are (-6, —7). (1 M)

. We have a rectangle ABCD formed by the points.

A (~1,-1), B(~1, 6), C(3, 6) and D(3, 1) Also, P, O, R and
S are the mid-points of the sides AB, BC, CD and DA.
(1M)
B(-1, 6) 0 C(3, 6)
P ::' R
ACLD 5 DG, 1)
Since P, O, R and § are the mid-points
-1-1 -1+6 5
o2 g
Co-ordinate of 5 7 5
. -1+3 6+
Co-ordinate of O =[ 5 j
Co-ordinate of R = [3+3 , 2+ ] ( )
. -1+3 -1-1
Co-ordinate of S :( > ’T) =(1,-1) (1 M)

Now we have to prove that diagonals of the quadrilateral
PQORS bisect each other.
03
2

1+1 6-—1 5
Al f S N = 1: _]
50, mid-point of O ( 72 j ( 5

.. Mid points of PR and QS are equal.

Hence diagonals of the quadrilateral PORS bisect each
other. (1 M)

5.5
“1+3 5%

Here, mid-point of PR = >
ere, mid-point o 2 5

Coordinate Geometry @



GENERAL INSTRUCTIONS:

Read the following instructions carefully and follow them:

(i) This question paper contains 38 questions. All questions are compulsory.
(ii) Question paper is divided into FIVE sections — Section A, B, C, D and E.

(iii) In Section A — question number 1 to 18 are multiple choice questions (MCQs) and question number 19 and 20 are Assertion-
Reason based questions of 1 mark each.

(iv) In Section B — question number 21 to 25 are Very Short Answer (VSA) type questions of 2 Marks each.
(v) In Section C — question number 26 to 31 are Short Answer (SA) type questions carrying 3 marks each.
(vi) In Section D — question number 32 to 35 are Long Answer (LA) type questions carrying 5 marks each.

(vii) In Section E — question number 36 to 38 are case based integrated units of assessment questions carrying 4 marks each. Internal
choice is provided in 2 marks question in each case-study.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 2 questions in Section C,
2 questions in Section D and 3 questions in Section E.

(ix) Draw neat figures wherever required. Take m = 22/7 wherever required if not stated.

(x) Use of calculators is NOT allowed.

SECTION - A

Section - A consists of Multiple Choice type questions of 1 mark each.
1. The zeroes of the quadratic polynomial x> + 99x + 127 are
(a) both positive (b) both negative
(c) one positive and one negative (d) both equal
2. If one equation of a pair of dependent linear equations is —3x + 5y — 2 = 0. The second equation will be:
(a) -6x+10y—4=0 (b) 6x—10y—-4=0 (¢) 6x+10y—4=0 (d) 6x+10y+4=0
3. The product of a non-zero rational and an irrational number is

(a) always irrational (b) always rational (c¢) rational or irrational (d) none of these

4. If ax® + bx + ¢ = 0 has equal roots, then value of ¢ is

b? —-a

(@ —= b < © - @ —
C a C

5. If the mean of the frequency distribution is 6 and Xf; x, = 90, then Xf; =
(a) 12 (b) 13 (c) 15 (d) None of these



31. Prove that (1 + cot 4 —cosec 4) (1 +tan 4 +sec 4) =2

SECTION -D

Section - D consists of Long Answer (LA) type questions of 5 marks each.

32. (a) Determine the height of a mountain if the elevation of its top at an unknow distance from the base is 30° and at a distance 10
km further off from the mountain, along the same line, the angle of elevation is 15°. (Use, tan 15° = 0.23)
OR
(b) The angle of elevation of the top of a vertical tower from a point on the ground is 60°. From another point 10 m vertically
above the first, its angle by elevation is 45°. Find the height of the tower.

33. (a) Ois the point of intersection of the diagonals AC and BD of a trapezium ABCD with AB||DC. Through O, a line segment PQ
is drawn parallel to 4B meeting AD in P and BC in Q, then prove that OP = OQ.
OR
(b) A street light bulb is fixed on a pole 6 m, above the level of the street. If a woman of height 1.5 m casts a shadow of
3 m, then find how far she is away from the base of the pole.

34. A factory manufactures 1,20,000 pencils daily. The pencils are cylindrical in shape, each of length 25 cm and circumference
of base as 1.5 cm. Determine the cost of colouring the curved surfaces of the pencils manufactured in one day at
%0.05 per dm?.

35. A small terrace at a football ground comprises of 15 steps each of which is 50 m long and built of solid concrete. Each step has a

. 1 1 . . .
rise of Tm and a tread of 5 m. (see Fig.). Calculate the total volume of concrete required to build the terrace.

SECTION - E

Section - E consists of three Case Based questions of 4 marks each.

36. Raman usually go to a dry fruit shop with his mother. He observes the following two situations:

On 1% day: The cost of 2 kg of almonds and 1 kg of cashew was Rs. 1600 on 2" day. The cost of 4 kg of almonds and 2 kg by
cashew was X 3000.
Denoting the cost of 1 kg almonds by Rs. x and cost of 1 kg cashew by Rs. y answer the following questions.

(/) Represent algebraically the situation of day-I and day-II. 1
(if) Find the point at which linear equation represented by day I, intersect the x-axis.

OR
Find the point at which linear equation represented by day II intersect the y-axis.

(iii) Find the cost of 1 kg almonds and 1 kg of cashew. 1

37. In Delhi, The Nation Highway Authority of India (NHAI) checking in particular toll plaza for toll tax collection.

LA '__| FH Hﬂ-TIEHI—'ﬂ: HIGHWAYS 11
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