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MESSAGE

The Directorate of Education remains steadfast in its vision to achieve
excellence in the academic domain and its commitment to develop meaningful,
engaging, and child-friendly learning content,

Each year, the Directorate carcfully reviews and updates the Support
Material to ensure alignment with the latest CBSE guidelines and emerging

academic developments.

The Support Material provides comprehensive academic support through
well-structured practice questions and exercises that strengthen conceptual
understanding and exam readiness and aims to nurture students’ critical
thinking, analytical abilities, and problem-solving skills. Through such
sustained efforts, the Directorate of Education continues to guide students
towards academic excellence and holistic growth.

This Support Material is intended to bridge classroom learning and
examination preparation, enabling students to consolidate knowledge through
systematic practice. It has been thoughtfully designed for students, with the
belief that its effective use will strengthen their understanding and support them
in achieving their learning goals with confidence.

I appreciates the dedication and collaborative effort of all those involved
in the development of this material and extends my best wishes (o all students
—may this Support Material serve as an essential academic aid, enhancing
students’ confidence and preparedness for examinations.

Bt 13badh

1 (Ramdurang K. Pole)
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Education is the cornerstone of a progressive society, and providing students with the right learning
resources is essential for their academic and personal growth. Keeping this in mind, the Directorate of
Education, GNCT of Delhi, develops comprehensive Support Material every year for various subjects of
Classes IX to XII.

The support material serves as an additional study resource to supplement textbooks by offering clear
and easy-to-understand explanation of complex topics. Our dedicated team of expert faculty members
has meticulously reviewed and updated this material, aligning it with the latest CBSE syllabus, question
paper pattern and assessment guidelines. Our effort is to simplify difficult concepts and make them
more accessible to students, helping them save time and effort with ready references for effective
preparation.

As Ruskin Bond beautifully said, "Education must inspire the spirit of inquiry, Creativity and Joy" True
learning goes beyond memorisation-it encourages curiosity, fosters creativity, and makes the learning
process meaningful and enjoyable.

In alignment with the vision of NEP 2020, the CBSE framework now places emphases on competency-
based assessments for 50% of the evaluation, highlighting the need for students to develop critical
thinking and problem-solving skills. The Support Material is designed to help students analyse concepts
deeply, think innovatively, and apply their knowledge affectively, ensuring they are well-prepared not
only for exams but also for real-life challenges.

| appreciate the dedicated efforts of the entire team of subject experts in developing this valuable
learning resource. | am confident that both teachers and students will make the best use of these
material to enhance learning and academic success.

Wishing all students great success in their exam and a bright, fulfilling future ahead.
s 'rel.- |
Velitns

(VEDITHE REDDY, 1AS)
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MESSAGE

"Children are not things to be molded, but are people to be unfolded." -
Jess Lair

In line with this insightful quote, the Directorate of Education, Delhi, has always
made persistent efforts to nurture and unfold the inherent potential within each
student. This support material is a testimony to this commitment.

The support material serves as a comprehensive tool to facilitate a deeper
understanding of the curriculum. It is crafted to help students not only grasp
essential concepts but also apply them effectively in their examinations. We
believe that the thoughtful and intelligent utilization of these resources will
significantly enhance the learning experience and academic performance of our
students.

Our expert faculty members have dedicated themselves to the support material
to reflect the latest CBSE guidelines and changes. This continuous effort aims to
empower students with innovative approaches, fostering their problem-solving
skills and critical thinking abilities.

I extend my heartfelt congratulations to the entire team for their invaluable
contribution to creating a highly beneficial and practical support material. Their
commitment to excellence ensures that our students are well-prepared to meet
the challenges of the CB SE examinations and beyond.

Wishing you all success and fulfilment in your educational journey.

(Dr. Rita Sharma)
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CONSTITUTION OF INDIA

PartIV A (Article 51 A)
Fundamental Duties

Fundamental Duties: It shall be the duty of every citizen of India —

1.

10.

11.

to abide by the Constitution and respectits ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national
struggle for freedom;

touphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon
todoso;

to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional
or sectional diversities; to renounce practices derogatory to the
dignity of women;

tovalue and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers and wild life, and to have compassion for living creatures.

to develop the scientific temper, humanism and the spirit of inquiry
andreform;

to safeguard public property and to adjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of
endeavour and achievement.

who is a parent or guardian to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteenyears.
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THE CONSTITUTION OF INDIA
PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly resolved
to constitute India into a (SOVEREIGN SOCIALIST
SECULAR DEMOCRATIC REPUBLIC) and to secure to
allits citizens:

JUSTICE, social, economic and political,

LIBERTY of thought, expression, belief, faith
and worship,

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of the
individual and the (unity an integrity of the
Nation);

WE DO HEREBY GIVE TO OURSELVES THIS
CONSTITUTION.
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S.No. Name & Designation Name of School/Branch
1. Mr. Narender Kumar Sarvodaya Bal Vidyalaya
(Principal) Anandwas, Lok Vihar,
Group Leader Delhi
2. Mr. Tarun Kumar Core Academic Unit,
TGT Delhi
Govt. Co-Ed SV
3. Mr. Naveen Sangwan Dichaon Kalan
TGT Delhi
4. Mr. Manish Jain Sarvodaya Vidyalaya,
TGT Sector-I1I, Rohini, Delhi
5. Mr. Abadhesh Kumar Singh Sarvodaya Co-Ed Vidyalaya,
Lecturer Mukhmel Pur, Delhi
6. Mr. Nitin Bhardwaj R.P.V.V,, Phase-II,
TGT Sector-21, Rohini, Delhi
7. Mohammad Sharib Azeem Dr. Zakir Husain Mem. Sr.

TGT

Sec. School, Jafrabad, Delhi

XIII




L

-t

N4

I

PRI ALY =Y
S IslaGoss

yr WQ L

(Triangles) &A™
$H S

KSR

S 1AL T

Pyl
.i/g}l’;‘c; Us sl
Fnzd”

e e

J&i

= UGy b
e Ul 1s00,31 55
I-Jé”é.i/..»tJlr
G2t

XIvV

&

22
-3
-4
-5
-6

)

-9
-10
-11
-12
-13
-14
=15
-16
=17

-18



SESSION- (2025-26)
CLASS-X
Subject: Mathematics (Code: 041 & 241)

Course Structure

Units Unit Name Marks
| Number Systems 06
1T Algebra 20
I Coordinate Geometry 06
v Geometry 15
v Trigonometry 12
VI Mensuration 10
VII Statistics and Probability 11
Total 80
S. No. Content Competencies Explanation
UNIT I: NUMBER SYSTEMS
1. REAL NUMBERS e Develops understanding Describes
of numbers, including Fundamental
1. Fundamental Theorem of the set of real numbers Theorem of Arithmetic
Arithmetic - statements and its properties. with examples
after reviewing work done |e Extends the Prove  algebraically
earlier and after illustrating understanding of the Irrationality —of
and motivating through powers (radical powers) numbers like
examples and exponents. V2,3,v/5,3 + 2v/5
2. Proofs of irrationality of & Applies Fundamental etc.
V2,43,45 Theorem of Arithmetic to
solve problems related
to real life contexts.
UNIT II: ALGEBRA
1. POLYNOMIALS e develops a relationship Find the zeros of
between algebraic and polynomial graphically
1. Zeros of a polynomial graphical methods of and algebraically and
2. Relationship between finding the zeroes of a verifying the relation
zeros and coefficients of polynomial. between zeros and
quadratic polynomials. coefficients of
quadratic polynomials.

XV




PAIR OF LINEAR EQUATIONS
IN TWO VARIABLES

1. Pair of linear equations in
two variables and graphical
method of their solution,
consistency/inconsistency.

2. Algebraic conditions for

number of solutions.

3. Solution of a pair of linear
equations in two variables

algebraically - by
substitution, by elimination.
Simple situational
problems.

Describes plotting a
pair of linear equations
and graphically finding

the solution.

Models and solves
contextualised
problems using
equations (e.g.,
simultaneous linear
equations in  two
variables).

Find the solution of pair
of linear equations in

two variables
graphically and
algebraically

(substitution and

elimination method)

QUADRATIC EQUATIONS

1. Standard form of a quadratic

equation ax?+bx+c=
0, (a # 0).
2. Solutions of  quadratic

equations (only real roots)

by factorization, and by
using quadratic formula.
Relationship between

discriminant and nature of
roots.

3. Situational problems based
on quadratic equations
related to day-to-day
activities to be incorporated

demonstrates strategies
of finding roots and
determining the nature
of roots of a quadratic
equation.

Solves quadratic
equations using
factorization and

quadratic formula
Determines the nature
of roots using
discriminant
Formulates and solves
problems based on
real life context

ARITHMETIC
PROGRESSIONS

1. Motivation for  studying
Arithmetic Progression

2. Derivation of the nth term
and sum of the first n terms
of AP and their application in
solving daily life problems.

Develops strategies to
apply the concept of A.P.
to daily life situations.

Applies concepts of
AP to find the nth
term and sum of n
terms.

Application of AP in
real life problems

XVI




UNIT Ill: COORDINATE GEOMETRY

Coordinate Geometry e Derives formulae to Solves problems
establish relations for using distance
1. ReV'§W: Concepts  of geometrical shapes in formula and section
coordinate geometry. the context of a formula
Distance formula. Section coordinate plane, such
formula (internal division). as, finding the distance
between two given
points, to determine the
coordinates of a point
between any two given
points.
UNIT IV: GEOMETRY
TRIANGLES e works out ways to Prove Basic

Definitions, examples, counter
examples of similar triangles.

1.

(Prove) If a line is drawn
parallel to one side of a
triangle to intersect the other
two sides in distinct points,
the other two sides are
divided in the same ratio.
State (without proof) If a line
divides two sides of a
triangle in the same ratio, the
line is parallel to the third
side.

State (without proof) If in two
triangles, the corresponding

angles are equal, their
corresponding sides are
proportional and the

triangles are similar.

State (without proof) If the
corresponding sides of two
triangles are proportional,
their corresponding angles
are equal and the two
triangles are similar.

State (without proof) If one
angle of a triangle is equal to
one angle of another triangle
and the sides including these
angles are proportional, the

differentiate between
congruent and similar

figures.
e establishes properties
for similarity of two

triangles logically using
different geometric
criteria established
earlier such as, Basic
Proportionality
Theorem, etc.

two triangles are similar.

Proportionality
theorem and applying
the theorem and its

converse in solving
questions

Prove similarity of
triangles using
different similarity
criteria

XVII




CIRCLES

Tangent to a circle at point of
contact.
1. (Prove) The tangent at any

derives proofs of
theorems related to the
tangents of circles.

Prove the theorems
based on the tangent
to a circle.

Applies the concept of
tangents of circle to

point of a circle s solve various

perpendicular to the radius problems.

through the point of

contact.
2. (Prove) The lengths of

tangents drawn from an

external point to a circle are

equal.

UNIT V: TRIGONOMETRY
INTRODUCTION TO |e Understands the | Evaluates
TRIGONOMETRY definitions of the basic trigonometric ratios
trigonometric functions |e Describes

1. Trigonometric ratios of an
acute angle of a right-angled

(including the
introduction of the sine

trigonometric ratios of
standard angles and

triangle. Proof of their and cosine functions). solving related
existence (well defined) expressions
2. Motivate the ratios
whichever are defined at 0°
and 90°. Values of the
trigonometric ratios of 30°,
45° and 60°.
3. Relationships between the
ratios.
TRIGONOMETRIC e Uses Trigonometric |[¢ Proves trigonometric
IDENTITIES identites to  solve identities using
problems. sinA + cos?A =1
1. Proof and applications of the and other identities
identity sin?A + cos?A = 1.
2. Only simple identities to be
given.
HEIGHTS AND DISTANCES: |e Applies Trigonometric [¢ Find  heights and
Angle of elevation, Angle of ratios in solving distances in real life
Depression. problems in daily life word problems using
contexts like finding trigonometric ratios
1. Simple problems on heights heights of different

and distances. Problems
should not involve more than
two right triangles. Angles of
elevation /  depression
should be only 30°, 45°, and
60°.

structures or distance
from them.

XVIII




UNIT VI: MENSURATION

AREAS RELATED TO
CIRCLES
1. Area of sectors and

segments of a circle.

2. Problems based on areas
and perimeter
/circumference of the above
said plane figures. (In
calculating area of segment
of a circle, problems should
be restricted to central angle
of 60°, 90° and 120° only.

Derives and uses
formulae to calculate
areas of plane figures.

Visualises and
evaluates areas of
sector and segment of
a circle

SURFACE AREAS
VOLUMES

AND

1. Surface areas and volumes
of combinations of any two

of the following: cubes,
cuboids, spheres,
hemispheres and  right

circular cylinders/cones.

Visualises and uses
mathematical thinking to
discover formulae to
calculate surface areas
and volumes of solid
objects (cubes, cuboids,

spheres, hemispheres,
right circular
cylinders/cones, and

their combinations).

Evaluates the surface
areas and volumes of
combinations of
solids by visualisation

UNIT VII: STATISTICS AND PROBABILITY

STATISTICS

1. Mean, median and mode of
grouped data  (bimodal
situation to be avoided).

calculates mean,
median and mode for
different sets of data
related with real life
contexts.

Computes the mean,

of a grouped
frequency distribution
using direct,
assumed mean and
step deviation
method.

Computes the
median and mode of
grouped  frequency
distribution by

algebraic method

PROBABILITY

1. Classical definition of
probability.

2. Simple problems on finding
the probability of an event.

Applies concepts from
probability to solve
problems on the
likelihood of everyday
events.

Determines the
probabilities in simple
real-life problems

XIX
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MATHEMATICS- STANDARD (Code — 041)
QUESTION PAPER DESIGN

CLASS-X (2025-26)

Time: 3 Hours Max. Marks: 80
S.No. | Typology of Questions Total |\ oﬁta e
Marks ghtag
(approx)
1 Remembering: Exhibit memory of previously learned

material by recalling facts, terms, basic concepts, and

answers. 60 75

Understanding: Demonstrate understanding of facts

and ideas by organizing, comparing, translating,

interpreting, giving descriptions, and stating main ideas
2 Applying: Solve problems to new situations by applying 12 15

acquired knowledge, facts, techniques and rules in a

different way.

Analysing: Examine and break information into parts

by identifying motives or causes. Make inferences and

find evidence to support generalizations
3 Evaluating: Present and defend opinions by making 8 10

judgments about information, validity of ideas, or

quality of work based on a set of criteria.

Creating: Compile information together in a different

way by combining elements in a new pattern or

proposing alternative solutions.

Total 80 100
INTERNAL ASSESSMENT 20 MARKS
Pen Paper Test and Multiple Assessment (5 + 5) 10 Marks
Portfolio 05 Marks
Lab Practical (Lab activities to be done from the prescribed books) 05Marks

XXI



MATHEMATICS-Standard

QUESTION PAPER DESIGN
CLASS-X (2025-26)

Time: 3 Hours Max. Marks: 80
S.No.| Typology of Questions Total |, -oﬁt
Marks elghtage
(approx)
1 Remembering: Exhibit memory of previously
learned material by recalling facts, terms, basic
concepts, and answers. 43 54
Understanding: Demonstrate understanding of facts
and ideas by organizing, comparing, translating,
interpreting, giving descriptions, and stating main ideas
2 Applying: Solve problems to new situations by applying 19 24
acquired knowledge, facts, techniques and rules in a
different way.
Analysing: Examine and break information into parts
by identifying motives or causes. Make inferences and
find evidence to support generalizations
3 Evaluating: Present and defend opinions by making 18 22
judgments about information, validity of ideas, or
quality of work based on a set of criteria.
Creating: Compile information together in a
different way by combining elements in a new
pattern or proposing alternative solutions.

Total 80 100
INTERNAL ASSESSMENT 20 MARKS
Pen Paper Test and Multiple Assessment (5 + 5) 10 Marks
Portfolio 05 Marks
Lab Practical (Lab activities to be done from the prescribed books) 05 Marks

XXII



Content

S.No. Chapter Name Page No.
1. Real Numbers 01-12
2. Polynomials 13-23
3. Pair of Linear Equations in Two Variables 24-35
4. Quadratic Equations 3657
5. Arithmetic Progressions 58-76
6. Similar Triangles 77-103
7. Co-ordinate Geometry 104-114
8. Introduction to Trigonometry 115-127
9. Some Applications of Trigonometry 128-138
(Heights and Distances)
10. Circles 139-160
11. Areas Related to Circles 161-180
12. Surface Areas and Volumes 181-198
13. Statistics 199-217
14. Probability 218-239
° Case Based Questions 240-269
° Assertion-Reason Based Questions 270-276
b Practice Papers 277-306
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7
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LCM (404, 96) = 9696
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(0 isneglected) S5  -24

6 =25

12 226

4e-1 227

a-Botd -28
2

m o0ttt (mnr-2mm
—t—= = =29
1 m mn mnn

Ilr_11\l|2. I/ _4\I
L3 i 3! -145
gl_’_q.\‘ 12
V3
u,(f—-245,r2iﬂ=§ 230
4
k| x*——x+—
25
m+3, —m 31
-2 3
— 32
V34

q=3,P=2 .33

1 =34

1 =35

b=0  -36
xX2-4x-5 =37
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op=2:3.Soa=p2/3
Using (0+f) = 15, Solve to get av and  as 9 and 6

required polynomials is x2 —15x+54
(x+a) is a factor of x2+px+q

(-a)?—ap+q =0

Comparing eq (i) and (ii)

a = (n—q)/(m—p)

f(x)=4x2+(8-8k)x-9

(a+P) =—(8-8k)/4

k=1

Substitute k =1 and solve for x =-2 and -1

For given polynomial, (o+B) =5, af =-3

For required polynomial, sum of zeroes = (204+3p) + (30+2p)
=5 (o+P)
=25
Product of zeroes = (204+3B) (30+2B) = 6 o2 + 62 +13 of

=6 (a2+B2) + 13 a B =6 (x + )" — 208 |+ 130

= 147 required polynomial is x2-25x+147

F(x0)=(k+1) x2 =5x+5

(ap)=1
S/(k+1) = 1
k=4

Substituting k = 4 in kx2-3kx +9 solve to get zeroes

x=23/2 and 3/2
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fO) =k2+11x+42  _45
(op) =7 k=6

Substituting k = 6 in (k—4)x2 + (k+1) x+5 solve to get zeroes x=—1 and x=-5/2
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b a
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c C
p=3,q=1 -49
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= 3pgr
p=-5 251
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Vo

10cm | 24cm=2x = JUI

X
2;’:.—]:/

X I22)c+1 16 58
2x 1 x .2]

u‘liwéidl/

-7
SRS

S x
'

x=3,

Jox= AS
2x :/u(u(ﬂ
S L i

x=6,x=-12
i

2x=12

Jo6= fer
Jo12= #5457

(x+4) (2x+4)=160
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7z _Eg { _ES
(x= /Mgdl‘,)c ?:/MK(}K') 10x +?u&

! 187 10x18 " -
F10x -
0 IJ | . *) 63 JIv
x=9, x=-2
i
92 =4

“Ux+2, x+1, xoull
2+ (x4 (42)=46 el Jr

2x2+3x-44=0

, 2
x=4, x= 4
S
~6.15, 451kl
= QWb A
200 200 -
= JelUs
X X+
x=20 , x=-25
200 200 ..
L 10=——=— ~A=s
¥ 20 X

288 = s
2 3
24—y 244x

1 L

X2+ 64x-576=0
x+72)(x-8)=0
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xX= —72 X:+8

i
‘LLJ&}:!KSJB/Lfo(
D=0 {éj

(c—a)2-4(b-c)(a-b)=0

(a+c—-2b2=0
a+c=2b
D=0

2mnc)2-4(1+m?)n2(cz2—a2)=0
4n%c2 = 4n2a? (1 + m?) {d_/ Jp

C2=2a2(1 +m?

,+zf&/‘%/x/B/J6j€J/tt

480 480 .
——— =30kl
x—3 X

x2-8x—-1280=0
x=40 x=-32

S
_LQJJ&/}":}KALO/B/JL”(J./

PRI A SN gt
Sl Jiv

4+ %(12)(;: —3=x(x-3)
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44+6x—18 = x2-3x
xX2-9x+14 =0

x=7,x=2
¥
7m:&l/

A4 1=7-3=01.8
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,5;1:_::5; 20:/'2‘)(
| [kzé] Ot A8 1 oo L6 32— 2kx— 6= 0 lsboFmx =31 _1
1 /ﬁd/oc ?nb@gj;."ﬁ x2—4x+2=0¢l5bf}§."{3x2+2x+oc=0abufl =2
[o0=—1] ot

1 [b=17] (T 23S ol K 62 by 42 =0 bla ST 23
1[E ] (w/g)-‘ac«l;t/&/mbg(x—lﬁ:x3+1 -4
2 [b=18] ?d/nlgc,éJk?ms_wﬁ&ngxz rket 12=0eblaSl 5
5 [x:%] 2]x3—2x1211=0 EFLL . 6
2 [k=6] -é")l"’/,ad/k}’"U}fd)Pu:gékx (x-2)+6= O;f’}L/u{/}»/ﬁ' -7
3 |:x = _Ti, g] 447 2eRv_2d3 =0 i;(di _d_ G -8
3 h=00r3]  SnlrU6LiGie + Qe+ Bx+ D=0 L3 EK 2o

e oL S Bl A n gz ArE LM GG 0

N

_Z,dc:hCfuﬁz_/fu@jljl‘ju;’»_%@{gZJz_/U:;(U/
(CBSE-2018)  [44 3,55 5]

Mathematics-X



54

ﬁLﬁL}L?

(Arithmetic Progression)

M@QL?
(G kkon)
JJIan
C—(:’/" = 7T
:ai/r‘jd:.l{'f
U:Jgé/ﬁﬁuff%ywbgAP °
e b L S o5

a,=a+(m-1)d -‘GUCU”H{AP °
= :%[2a+(n—1)d] CS bkl ZAP e
S AP <Csl b‘au&uufﬁ

b= at+c
2
-‘anul;nKAP i9sn§fbgu6!n%ﬁ
a,= Sn _S(n—l)
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] Gt 19 0 ot e st

ufubso( 10,7, 4, oo AP
—87 @ =77 (©) 87 (b) 97 (a)

S 11(3,_% L2, e AP

1
—485 (d  -38 (c) 22 (b) 28 (a)
23S ada =T =7 d=4UEAPS
28 (d 120 (c) 7 (b) 6 (a)
=y ~UrSy +1s13y45 3y -1 %f”ﬂyu%%éAPcf(
2 (d) 5 (c) 4 (b) -3 (a)
_10, _6’ _2’2 .................. )UplL}/{’%}

d=-165U < AP (a)
d=4UiU e APLT ()

d=-4U U< AP (0)

e FAP (@)

S e SISFTEN0,7, 4, v AP

0 (d) 16 (©) =32 (b) 25 (a)

LU Ll S el B 1004

i (b) E 4V BE

Ul @ € ©

2y — ay, = 32 SO T AP

4@ 4 © 8 ® 8 @

@

(i)

(iii)

@iv)

v)

(vi)

(vii)

(viii)
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dfu;, 0K . (}+ 3ﬁ](1+2«ﬁ] (1+-~J"§) AP (ix)
nv3 (&) n{1+3/3}(¢) n++3 (by1+ny3 ()

éwfuu10_LLqJ/'J;-%!LLPu§ugKAPg/ (x)

2p+9q (d) P+9q (c) P+9q (b) a+ 9P (a)

ST -5 Sk AR5

_E TSl 104
-,ggdgubng)'ﬁ'dlb

_E TS ke

- TSl

A UK 10— 15,220, - 25, ...... 4L

1

_“é(,lvg/;f}‘/g 4%.4%.% .............. A.P.

3+ = angﬁuv,n&ﬁ“gg&}bf 6 AP

g ag—ay d Z AP o

49,14,.......254

~E kS agmag L L10,-12,- 14, 16, ... AP
_E e i3 k- 2,5 ]

L un S ELAPS sz LS p

4
—. 02
S,I,

=2

-4

-5

-6

=7

-10

=11

-12

-13
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_tAsl 3 A Endd £ p"“uguu%b/ AP

LN v *
(|-t i o | Gt g | i G gt
_"éu‘-‘yu,&,m?‘adfm,zn, ...... w3l wes144y
“UEUE AP (atb)y sl(a2+b?) (a-b)? &>

G0k B AP U1 252.516,1207 7 SIS TIPS ol
A

_E TS o5& L

_E TSR g 200511

B meG Am 8 2+ 3+ 6, 3w+ dm+ 4SS L AP L
LTSS L e I L22008, AP,

“épl*’dfuusog APF Sl 20 L o320 L U1 1080010 AP, LA
_“é()rdfu"’;m 13,20, ......216 A.P.

(CBSE- 2011) St Lt e 63Ul L ks
CBSE- 2011 S el T s e AP S T
( i ) ST RURRAR S 3 45

(CBSE- 2013) S IEH 62,2, 0,58 AP

_"é()’fu‘{cﬂj‘bmﬂjzogét an = 5n-1 uﬁJ%épl"'SnKAP(f(

(CBSE- 2011)

(CBSE- 2011C) 679 UK 3,7, 11,15, AP

_“é():fu‘f3+7+11+ ~~~~~~~~~~~~ +79
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-16

=17
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=20
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=24
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=26

=27
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(NCERT) _;jf(kfubzo‘;ugdﬂi 3,8, 13, e ,253 AP

(Type-IT )l & | Guai ol il o suieing

_“ér)-‘f(ﬁ}‘ lpéw!LuLn(? ;;wgwésoomlo
AP 918 b8 s sl sl 128 Kﬁqiﬁlq}fg ZAP.
_;jfpl’"

. I 1
- ldg {ria)" gu",fé“_ U;.‘a . dgubn/}"a " Jjul}mKA.P.ug

H

_4".

_ .1 1 -
(s + 1) b 66 Imn S 2“_%14‘_ ;ufuunm;ufuumg AP/

| =

- (p+q- n)quuUngu”,(&:“(:/,b‘.c‘_pdgwﬁq/}"angu’ﬁp{A.P._g
?Zunﬁmvauz'_n(:‘”:_ui;;smzuy/;£999m101

vl Kgffq,s L s wal-‘43oc’u”u Kggq,%tq,sLAPVg

NS NS
Ub(m + H)KJU//%VJ;-C‘:-IH;EH/}’C".L})VL bfncqufﬁ n L‘mequujimZ:APug
—e

(CBSE2018) ook 120 /oss21 & SAHE 3, 15,27, 39 AP
(CBSE2022) - AP_ctnlsSn = 320 b 6UEindd L APL
S 25285 T AP S 63 /S 12 kg Ut AP

(CBSE 2022)
SUn-c 43U 116 AP sl iS5 Ll S8 el fiun176 ARG
(CBSE 2020) A
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(NCERT) _E TS UnL sl 50,51 0

- 1 2
<_ﬁ»_‘a3000"J’bKu&l_ér,@;wd/&muﬁ20+}9;+18¥+ ....... e
2 J
,“éylé}d;/'ﬁ

(4- é) +(4 —%} + (4—%} o GE A TSI S A 5

i g gl 1§ w102 St
G bubirdl Zap_c 8 AU bsis G Wfq? Ll AL AP. L
AT
_9300/'%&;/);@;15/)’918uft2;ggu”oér)’"APu
uuwg/)lufu/? (AP?nl:szuCanméén162(?&%&){/1927_: LZaps

,“éd’”dj
TSk AP 9965 S L KkNa L e 111G S KKk £ aps”
ENSSY)

_“é(}’wgubzsmp?n 161 U’U‘uKuéwﬁim&c"xj’uKuK/W%LAPJTt
S KuanAPw?nzsoc"J‘uKum)g%mmoc’xﬁpuKAA;%LAPJ%

(CBSE-2018) _ET
Sk iR100 L Judns b Lkl o t/ez § 165000 s P
(CBSE-2015) Weg Ptk i ste tes
AP-c 2565 L KUEN56F T 2108 F LKk 1042 50Ut aPs”
(CBSE-2014) AT
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pbfuf S mix 168ufuumwu7_+5nz +3n b Ku(ﬂné(AP)ﬁLﬁQPu/ -53

(CBSE-2013) _ZE S U08 AP ZE
G 1 LIS U256 APUIEE b 0 BzK AP 54
(CBSE2015)  -ZE# AP S, = 23541, + S, = 167uﬁ(AP)ﬂLa7QL?u/ _55
(CBSE-2015) ‘+§J’uu6’n = SnU S1=3(Ss— s4)“é.:f,t*utAPu’( -56
S Lot Yy A Lol S5 Tkl e B S et Lars  -57

(CBSE-2020) el 15
‘Un—30/:l—15%f“ﬁ§dgul)/;lta?g(uzéf)’”ﬁfb(u(/'16%£APO’( _58

(CBSE-2020)
(k’AP-‘¢4z9c’~J“bKu%udﬂmzzs(fd’uKuélj’ﬁ-ugu%mu:/xpug -59
=2

c G -1

b (i)

d (i)

C @iv)

b (v)

b @iv)

C (vii)

a  (viii)

a (ix)

C x)
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a,=3n-5
a; =10

10
Si="7[2x2+9x2]=110

a,=1+(n-1)2=2n-1

1+2+3+........ +n

2+4+6+ ... +2n
P
=3 (242n) =n (n+1)

an =a +(n—1) = -5(n+1)
|

d=a,—a, =—

9
a,=3+7=10,a,=6+7=13
d=13-10=3
(a+7d) — (a+3d) =4d =20
ag=a+ 15d=-40

~JEUKAP 3,k-2,5

3+5
K-2= 5 =4

K=6

P=

r.;||»_]

a=-3,a,=4,d=7
an = a+(n-1)d

azq = —3+35x7

azg = 242

-2

-3

-4

-5

-6

-7

-8

-9

-10
-11

=12

-13

14
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144 = 3+(n-1)4
141
—+

a;=(a-b)? , a,=a%*b? ,as;=(a+b)?
a, — a, = a%+b?-a2-b2+2ab = 2ab
a; — a, = (a+b)2—(a2+b?) = 2ab

-‘QAP S az—a] = a3—32

6=d,a=12
a, =252
= n=41

Sy =5412
15
81 =5 [2a+14d]

]—51 112
—2[6+ ]

=960

2+4+6+....... + 198

a=2,d=2 a,=198 =n=99

H
S, = E|U+” = 9900

R

-9
)

dm+843m° +4m+4
2

2m?2+3m+ 6 =

-15

-16

-17

-18

-19

=20
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m?>-2m=0

=m=0,2

S =0 -21

- g [44+(n-1)(=2)] = 0

n=23

10a,,=20a,, =22
ay = 2ay,
9 + ad = 2a+38d
a=-29d
ay=a+29d
a3=0

6, 13,20 ....... 216 223

n=31
111:Jj(f/5

12,18, 24, ..., 96361l Usin2d b w6 -24

d=6
a, =96
a+ (n-1)d=96
n=15
2b=a+c¢) : = 1 + l 25
¥+3 x+2 x+5 -
x=1 4L/Up

a,=a+(n-1)d -26
58=-6+(n-1) (-4)
n=17
1
90 = uf(”;"]] —
a,=-6+8(4)=26
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a,=5n-1
a,=4, a,=9
d=5

H n
. =— [2a+(n-1)d] = —[8+(n—1)5]
2 2

2
=3 (Gn+3)

20
Sn="%" (100+3) = 1030

79 = 3+(n-1)4
n=20
Sz():% (3+79) = 10 (82)

=820

1= (n-1)d = SIUb15e S5AT
253 - 14 x5
=253-70
=183

ety s = T 5005110

14, 21, 28, ........ , 497
S,=17885 n=10
as+a,=72

a,+a;, =97

a=6,d=5 -2~ SIUIhlyl

a,=— = a+((n-1)d=—
m m

=27

=28

=29

=30

=31

=32
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a,,=a+ (mn-1)d

=L+ (i*ir'm—l)L
HH i

a 1

am=o+{m—1)d = i (L} 233
H
rmza-l—(n—ﬁ)cf:i (2}
m

£t Qe ()2l

g=L

nm™—

&of

S = -”;” [2a + (mn —13d |

| .
=3 (mn+1)

a,=q, a,=p, 34
a=q+p-1, d=-1

a,=p+g—n
102, 104, 106, 108, ....... 998 mu_ua'_nf:"”;,z 235
105, 110, 115, 120, ........, 995 ;wiLbLn({{; 5
110, 120, ...... , 990)’/"L’}Z‘—}’Ef::ﬂ;«UJ)JSJ}'ZUL«’/}£999/)'101

a,= 990

= n=289
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as +a, =30

a,s =3 ag

d=2,a=3 4 /f

mxa, =HAd,

afm—n) = J[(m —n)—{m’ - nz)]
{m— H){a +i{m+n— 'I)d}
{m—myalm+n)=1>0
afm+n)y=0

a,=120 + a,,
3+(-1)d=120+[3+204d)
3+ (n-1)12=120+[3 +20 x 12]
n=31
S =3 +2n
S, =5.5,=16,5,=33
a, =5, —8n-1)
a=5 =35
a, =5 -5 =16-5=11
a=8,—8,=33-16=17
AP =3 1017

a=12.d = 6,00 =252
an=a+{a-d

Substitute the valuesand ind n
i =41

Middleterm = 4|2—+1 = 21" term

a, =132
Middle termol AP, is132

=36

=37

=38

-39

-40
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a;; = 5+ 2a,

a+16d = 5+2a+14d

a-2d=-5 6)]
a;; =43

a+10d =43 (ii)
a=3,d=4

a,=4n-1
S,,=1050,a=10

i4
? [2x 10+ 13 d] =1050

7120 + 13d] = 1050

20+ 13d=150

13d =130

d=10

ay=a+19d

=10+ 19 x 10 =200
)
3

s :F—é{.’iaﬂn—i)d}

Substitnte the valuesand find n
n=725036

Sumol 26" /036" termis0

-41

-42

-43
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L L 2 3
d——)+{d-——)+ 4 -—)+......
1 i 1

=(d+4+d+..... }—i{1+2+3+ ...... )
n
:4n_lxn(n—'l):7n—l
H 2 Z
1
a,+a,=0 a=ld== Sr=7T6
' 2
a,xa, =6 g=5d=— Sz=20
a,= 18 — (1)
a;s—a, =30
d=5
EINIOEP AL
a=3
3,8,13, ....... AP
S,= 162

a;s—a+ 14d =48

S,= 171 , S,,= 996
a+4d =19 2a+23d = 83
/7L/’/J’

a=7,d=3

_44

-45

-46

-47

-48
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S, =63 —(1)
(2) —— 161 =S, -S, = G LEET L

sn=§ [2a + (n-1)d]

—e b fl dta gl S @) (1)
a,,=a+27d=57

4
S,=40 = Py [2a +3d) =40

14
S,=280=> ? [ 2a + 13d] =280

d=2 a=7,L/F

S,=n%+6n
%1200.51

S,,=210 = 5 [2a+9d] =210

2a+9d =42

r...\|t::

50
Su= S =256 = [ 2a-+49d] = 20+ 34d] = 2565

Sn=5n2+3n

S,=a,=8

S,=a;+a,=26

a,=26-8 =18
d=a,—a,=18-8=10
a,=168 =>a+(m-1)d=168
8+ (m-1)10=168

m-1=16

-49

=50

=51

=52

=53
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m=17

ay=a+19d=8 + 190 = 198
,=0, = a+3d=0 = a=-3d =54

a,s=a+24d=-3d +24d =21d

a,=a+10d=-3d+10d="7d

= a,; =3a,

_JIFUAE 53 A sl S 6 S,== [2a+(-1)d] =55

12
LHS—SIZ:?[2a+11d] 6[2a+11d] =56

R.H.S. =3 E{Ea +7d)— g(za + Bd}J

= 3[4a +22d] = 6[2a + 11d]
LHS.=RH.S.
-t a+3d, a+d, a—d, a-3d JuLELLLL  _57

a —3d+a—d+a+d+a+3d = 32

a=8

7 (@3d){a3d)
5 (od) @) OELIr
d=+2,2 1

14,10,6,2, sl d=2
2,6, 10, 14, 3wl & d =2
a,=-15, a,=-30  -58

a+3d=-15 (1)
a+8d =-30 2)

a=-6, d=-3 7L/

S,, =456
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6l Uy Uy oz
Smiddle mostterms — ., &g, ¢y,

o +a, i, =225=a+184 =75  (])
dtug, +u, =429 =a+35 =143 (2)

1S @ ()
dg=23.d=4
AP -3 711 147

=59

Mathematics-X



(AP 4L
2412 20,4
1 [55] _E TS0k i
1 [1] ¢ M&/'J;-“/‘Kt%l 8283 AP 2
8 T g8 R -
1 [k=3] -é(MﬁJk?UnUCLAPJ(K, nh-1,2k+1 .0 3
1 [108] _gfrk’ugumoc;gfdﬁé& 10,12, ..., 126 AP _4
2 [15] ?ug;wu’m)ZJ_ué_nf:”;.wwé102m6 -5
2 [42] -;é(}’”ufubzot{w-‘anz +3n S bbuEmd Zap L6
2 [-8930] (=5) + (=8) + (=11 + e + (-230) - T 7
. e 1 .
3 —23es SISl Uold? 2 12 A it Zap 8
[2,2,292,3]
42 4
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c«l/r‘?d;yf

e CELEWANSEL otttz sISEL P I sy Edtanlin 1
UK

b S Sl S ogle 22

U~ DEF.s/ ABC

eAEAAA (a)

ABC~ DEFJx C= F» B= E¢ A= D./I

eAESAS (D)

- 3 AR AB AC
ABC~ DEFY A= D. DE DF
eASSS (o)
AB_AC_BC
ABC ~ DEF}’}" DE _ DF EF
L/»é{.‘g/}i}'} vagw u’:uwdlu’f’@»/’/i (d)
Léﬁ@nhé
u:juiéa_./l‘;'
Lk RHS L epilieid®
Y S -
g E—E SXYQRAFSS 3
2 YR
Xy =%QR M  AX=QR (a)

Xy = %QR (d) xy? = QR2 (©)
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-Légfif e} o4 JL ADEFe_ U, 2+ AABCsl AABC ~ AEDE/]
(NCERT-Exempler)

ABEF=AC.DE (b BCEF=AC.FD  (a)

BCDE=AB.DF  (b) BCDE=AB.EF  (c)

_.‘é/;wuﬁyp(czﬂb:a}’/xcéM =/4N= 46°uﬁ¢fjénd;
/ X
fas /fé:mm .

ft— b"“"?‘u - ¥

AAHK~AABCU Fln s

hd
-~

. § .
:
e
e

_ZEp#* ACYe HK = 7 cmeBC = 3.5 emeAK = 10 cm/J]

LF=/Psl/D = /RS Gely Je ADEF-ARPQ /]
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-5

-6

-7
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P
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. BD CE 7 , @<
DE|BC /&5 v de. ——=—— J1 2 Fdn _14
[BC S et ie ——o= BN
A

(Type-T) ali) Guas s 19 |02 yushind

(CBSE 2020) DC|AD#IDE[ACA LTS -15
A
D
B 3 C P
BE BC D
BC op e
PM PN

PO PR SE bl nd S)FIEBPT_< MN|QRUZ PQR 16

S B= AEDZEUIbE,CAMABLUAL ABCELEADUE Fdns <17
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| ] |
A P B

AP:PB=1:2

AQ:QB =2:1

o22) (o)

(4.8)

m=0,1:1
L/UWU}"/U,L‘U/}'&&/}:@
(0,-2)

5:1

@2-1)

x-y=2

a=2
x=2

Median +/37 unit

Eif o ABT S 6 o
(9, 0) & (5, 0)
Z_un}}}u

P(0,-10) & Q (4, 0)
a=1,b=1
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AB=(D=4+10

AD=BRC =10
-4,2) , (-1,0P
P(3,-2)

k= —8/?£jufabb~‘y =-2cx=3

-‘am:nca{“’;} i‘aﬁ; (x,y)Ptl

In—-5om On —2m -
A=

(1 y= : _
mol s LN

x
=3y = » = SLabL/‘JL)’

4z£/u:(1>_~,m,»

m:n=13:3

*

b
| =Pwy)

| g

N

1:2
Centre (2,-4)

_27
4
~ 1K Ao GUAPA = PB
2:9

K

2x+y =1
Z 16 64ob 3a-4b =0

A(=1,7), B(-5,-3), C(11,5)
.3

Co-ordinate of centred |

3618, 34=

[
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_“éfc;ud/ﬂrzsofj
4,2), (6,-2) & (8,-6)

y:2x+2:’i’/;1)1b

34,

G(x,y) = (6,3)

Jmé/; = LKAPQG
deig, 2 = .LEAPRG

Other vertices (-5,10) & (-7,8)
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_45

-46
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15 20,48
-‘gb/ﬁﬁuﬁ;,éfguﬁdpﬂfbﬁé_uLu/ B(5,6)41AQ2,-3) % —x -1

[(©)] 2:1 (d) 1:3 (¢ 3:5 (b) 2:3 (a)
[27/c units] Lol BOCIACOLE 22
[10 units] — G ol K (6,8 P 23
[a - %] -éf)’ﬁﬁg{ il Iy 2x-3y = 5k5.26 GasS 4
[0, 2] e B B (S ARG sy S

[x = 4] -ZE S I C(4.6) L6 unl l}/?o/’bu/ Bx,10)#IAS,6)b6.S  —6

SUEB0) (0,0), 0L Uril SZE Rl 7

[12 units] - ULl 02 D@4)sIC(2,3) , B(-5,-5), A(3,2) bEJSZ U -8
et Vs 501 s_ 1 B(3.7) MA2.2)bE 2uy) LI S e

[4:1,y=6] _E a8y
f‘at'/ﬁﬁ US55 b B4 A2 U P _10

-2 =20 o pg. AP _3
[7,7] P Bl =
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-
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B JL’J = {uoll s g Tangentss! Cosine«Sine:( 3 ) Ki/).l:) Mind Trick

Serne Peopic Have Curly Brown Halr Tmm gh Proper Hrushing

P AR 4 S
" N/ e
™ P S H & lﬁj

|
sind =
o0 cosec d
1
s8 =
cos soc
1
lang = cot O

S __._3,.;" [ U" \-3"1-
8 A
o : I'» F"E:‘
cos A = 2E = e
A o
lan 4 = - o L:;vp":'f
i [
an i;: 'E’:..
oot o o= 4l - L?;' .
L
25 c""’ uht
sec 4 = w? s M__
i 1_1-2' -
pAEE L
coser 4 = odd - : I
o CE
:Ljﬂ -
cosec @ 1
o sin 8
1
scc O
cos
5= |
col =
tan B
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FE -3

sin & cos B
man 8 = . ot g =
an cos 0 €o sin @
= WE 4

cos* 0 =1—sin" ¢ »lsin” G+cos* =1 = sin° ¢ =1—cos™ ¢/
secs —tan G =1, 1+1an” F=gec” 0 = lan” F=sec” 01
cosecf—cot* 0 =11+ col” ¢ = cosec™0 = col” {F = cosec -1

WO LV o A

ZA 0° 30° 45° 60° 90°
sin A 0 1 1 3 1
2 \E 2
cos A 1 £ 1 1 0
2 V2 2
tan A 0 1 1 NE) S
3
N
cosec A | 43 ) > 2 J2 2 1
3
sec A 1 2 V2 2 JIS
Y
kY 3
cotA | S J3 1 1 0
=
Y 3

Gl ot 1 920 o it

0 << %uuﬁawmf“;’gzﬂ el

:‘LJ/GJ 3tan20—-3sec20+4 -1
0 @iv) 1 (iii) 2 (ii) 3 @)
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= Cot#¥e—CB = 12cm s/ BD = 3cm, AD = 4om JIU4

12 13 5 12

R ) (O N (O B

:ngﬁgfxuyz?% y = 3c0s0 — 4sinB s/ x = 3sinO + 4cosO Ji

49 @iv) 7 (ii1) 45 (i1) 25 @)
- . . d 7
Zﬁ'./ﬂd/ secH + tanf s SN 0= E/'/’

¢+ h lar+5

a-b W Va—b 2
bt . tbta
h— g @1v) )‘\'IE (111)

-ép‘"‘;ﬁ&@?ﬂsine = cosB /7
-“é ()’”;ﬁd/ tan? 0+ cot49?§. sin® — cosO = 0/;’

ﬁr“é ()L‘” //56/ Tan6+ Cot0

Tan20 -3 Tan6+1=0

g ety A

sind —cos

-ép"ﬁﬁu( 3(x? - iz_) It El = col £ 113x = cosecB./]
X X

_épk’”u;u(ﬁ + Y29y = acos@.lx = asind./1

‘“é p"ﬁf’d/ 4 + 4 Tan?Ade cosA—2 A

_é r)"usd/ 9sec?A — 9tanZA
‘“é/;lgufyd/cote:’/sece
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-11

-12
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,“é (JL‘”J,G J b2x2—a2y2?+ y=btanO x=a seco./1
w1+ ln’e 4 -
e B0 an0=2

- 1+co ‘ 3

%0
EPAy u( I +tan*@
- / _—
= 1+ cot2d
- 21 b3
(CBSE-2010) _E e Cosee’ =50 g L oy
- Cosec®d | Sec?d 3¢

-é ()L‘”/,du( tan29+cot29}’L icot®@—deot8+ V3 = 01

w » B8in0 -4 Cost
_Eeksd ¥ stang-4=0/1

a2 8ind | 4 Coss

(1 i | G e 9 i 9 it
I“é;p;l;"

sec’ O —gecB =tan’ 8+ tan 20

1+sin &

\‘Ilﬁ =flan & +secd
—&In

X2 —y2=p2— qzi“éaf, b";ny = p tanB + ¢ secB.4lx = p secO + ¢ tane/q
1 . P
tan € =—= (Zz (5775020 + 3c0s26 = 4./
J3~F
_éf}’”;ﬁd/cosei%sece +tan6 =51
etA+1 .
-5(}1’”/ d/ LOREC 2Ty v 3cotA = 4//

cosec’ -1
-“é ()L”'usu( tan30 + cot39;‘Ltan6 +cotd = 0.1
-é:pl’”/ﬁd/taw?‘a sinf =cosb = \Ecusﬁ/’

ey ()*’JJ ACIBCJe ZACB =30°ss/ AB = 5cm «£B = 90° U AABC
(CBSE-2011)
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1-Sin 607 T e
=333 <
Costl® 2 SRS

(CBSE-2014) Cosf Lol 4 Jigeb i 6
1-8id  1+5mée

6<90°

(- oy | Gt el 1 |92 gt
25;4&"

X3

1 1 1 1

sccx — tan w COs X Cis X scC .y + tan x

tan B cot 9
(CBSE 2019, 2023) R— + p——— 1—tan B — cotB = sccBeoos ech + 1

(CBSE 2023) sec A(] — sin d)sec 4 — lan 4) =1
secB — tan B = 2x on 51 fé;/.t*?nscc{-) = ¥+ 4]—/’/1

g 4y
cos“ 0 +cos O =1 :L}'(cf,t"?nsine +5in?0 = 1./1

P21

cosl= - f:é;/b';‘aP = cosecH + cote/('

X4y2hx? = 2. ’%VG
Z=rsin & sl y=rcos O cos 3 rx:rcosOLsin[_))/(’
I,J/éfcf.t“

2sec2x — sectx — 2cosec2x + cosectx = cottx — tantx

_g'gf}"/ﬁd/ sin199 + cosec!98 ;‘Lsine + cosecd =21

. - 1 _
~“éphﬁ,dd/cosece;’+ cosec—col —:/ﬁ

el

% Ssiw Cosé + Sing = 2 Cosd ]

(CBSE-2015) Cosé - 8in# = 2 8in#
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‘.ggf}b"u}
lan 2607 + dees®45° + 3sce?3N°+5c0s290°

cosce30° + seeH0% —col 230°

(CBSE-2012)
(CBSE-2001 ©) a Sin@ -b cos@=n . acos@+ b Sinf = m//'

a2+b2=m?2 + nzf“é:/,l:‘?

il Gt 1 i G Sl

1 {
T+ 1 I 1+ K = .4
o tan“ &) cot” @) sin"@—sin" &

20sin" 7+ cos® ) - 3(sin’ O +cos’ ) +1=0
(1 + cotA + tanA) (sinA — cosA) = sinAtanA — cotAcosA

f’%-\eg?nsece + cosecO = n3/sin + cosO = m/’/1

n(m?-1)=2m

m.t.@ lseeB+1
= 2cosech  S2E b
\Jbti.[}-f-i Jscug_l e ’(...b’i

Ié;v;b‘
<

=3

1 1 1 1
Cosec B+ CotO Sin® Sin® Cosec 8- Cot 8

c{ . Cosa N 'Cosa_m/’;’
~Silb M gy T P e g T

(m? + n?) Cos? B = n?

Sin®0-28in%0 5 )
2Cos"8 — Cos®0 & =

Becio=

sin6@ + cos0 = 1-3 sin20 cos0 .S “é e

col®+cosce 0-1  sin@

S et

col®—cosee O+1 1 cosB
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(CBSE-2020)

tand+cotg =1 “é;v;lf'?n sin@+cosf =3 /’

colA —cos A

(CBSE-2020)

(CBSE-2020 Basic)

-“é()%ﬁJ B3I A¥v A>B.sl O<A+B<90° cos(A B)=sin(A-B) =

colA+oeosA

= gec A+ an A - 2sec Atan A s g

sinf—2sin* @

SinB-25I8 _ o e
2eos’ B —cose -

e

b | —

mi-n =4 mn “égz;[;";y: tand —sinf@=n . tanf+sind=m f!

(CBSE-2020 Standard)

(CBSE-2020)

(CBSE-2019)

(CBSE-2018)

1

B2 (P +m?+3) = LSS et
=z
m = secx — cosecx./#! 1 = cosecx —sin.x/('

&

I+secf—1anf 1-sing
= oo u‘.’/;L
l+secB+tang cos@

(I1+sinx—cosx)* [—cosx

(1+sinx+cosx)* l4+cosx 7%

sinf sind
— =2t S o
cot @ + cosech cot B — coseed

_“é”)l’“)j?/:%an 0= 3/(’

dsinf —cos@ + 1
4sinf +cosell

lanf +sece -1
lanf —sec + 1
i { l

=secf+and JZt o b

—
1+sin3@

lan*e

—+
1+ lun’@

+ + =2 gl
T+cos?d  l+sce?8 T+ cosee?d ==
col*a .
— = secBeosecd—25in8 cos S ok
l+col?8 -
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- |
S by cosech = 4x + F//!
X ‘ -1-

-67
1
cosecO +cotf = 8xor—
8x
[L/L’U}'&U}?]
12
1 (iii) 1 5 (a) 2
P
25 (@ 3 lb+a
Vi—a (i11) 4
2 6 45° .5
7 .8 3 i
2 10 ! 9
a . 3 .
2 2 12 E 11
a . 9 .
o 4 \f +cot” 6 13
cotf
2 16 16 15
tan . 9 .
LU 1
3 2
él’ﬂvfi/rd/iy/ﬂx 22 0 (¢ 19
5 ol .
cosf=—= 24 SIS o S U 23
17
2 .26 3 25
JZ-1 27
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60° 31

1 41
5

cosecd =~ 40
2

9 42

0 Sl

.55

BC = 5-3em (AC = 10cm

—

'3

cosf+s8ind = \,50028

(L,

1+2sin6cos @ =2cos? 6n
=2sinf cos@=2cos?6-1
(cosB-sinf)? = 1-2 cos@sind
& S)EIK () ols

_“é Cfu’f'&//r)h” n2/sl m2
_g//uﬁLHSZ:/r)J‘” n2ss/ m2

Sinﬂ+cos(z’mﬁ

_“éd,&}'u:cosHzﬁ’sint?}’/tan%coté? é()’"_wf d/sinﬁcosﬁ Z:/d/

sinf(l  2sin°§)
cost(2cos*H - 1)

“éf/é// 1=sin?6 +cos?6

LIIS =

1
cos(A+B)= E =c0s60°
=A+B =60°

1
sin(A-B)= E =sin30°

A-B =30°

A=45° B =157y S F
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g//uﬁLHSL/,C)’O,GJ sl m?

g//utRHs/ﬁJ n sl m

~SEJIE sin? =1-cos? sl-E f AU kcos sslsin f cosec sl cot
_ZE )18 secO =1+ tan 20 _:L:f(:j:,cos Ul

13
— %
(11 _1%)
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BYEIAY S,

20:/',‘1)(

- - . 4 2
[3} - #2058 cosodx sin 0 =</
5
[2] -é (}L‘” //36/ tan*0 + cot*0 ?g.tanﬂ +cotf =S
1 - A - -
3 -néf}”udd/ Nxi— —2] Yo —=lan B sl5x=sech /I
kY X
/,«BJ (Cos2A + Cos*A) #v SinA+Sin?A = 1//’
1

[(a)] 3 (d) 2 (© . (b) 1 (a)
1 EA S5sinf?—3cosd ., z
— e PO T o ~ ¥v 5tan@ = 4/('

[6] = J5S]119+2COSH o
[£3] -éf)‘”u}d/SsinB —3cosO k“.SsinB +5c0s0 =51
(Sino+cosa) (tano + cotd) = secO+ cosecA ..é o b

s5in & 1 +cosé
—+————=2cos¢cl :égf.lf
t+cosé sind -
08 A sin” 4 :
cosA —— =sin A +cos A :é;/.t‘
I—tand cosd—sinA -
tan & +secd —1 cos

= A

tanf—sec+1 1—sind
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1 sl Cox 6@/t,;t;?(+tz J/J&{W)‘LL‘%&GU‘V»Z:&AL?L&/G

- by {C@/Q}U?_‘L t‘lp»ci

(cﬁ-&nu’ﬂ?‘ﬁi/ J"idvgd’g@y’u)ugam.u,,uKi(gﬂrcﬁ?ﬂ,,%ﬂb&w

Gl ot 1 90 o it

(CBSE-2012) Z,uL!,;Uszr_‘atfwﬁJJ({;!JJIJVJJ%4&Q.94U:J
90° (@ 60° (¢ 30° (b)) 45  (a)

L Fuefic Llste il ide 210 S8 usod 1536 10mos16m
= l?.‘a Clegals K30° £

om @ 12m (@ 16m (b 26m  (a)

(CBSE-2017) LB 58T 243 mQUS 0L £ IS E si6m

o s Tee
Tew

90° () 45 (© 60° (b 30° (a)
—e Qg 76 60° AL L Flos e bl ANAL A S
(CBSE-2016) QUES Tngm 25 sl K S
6m (@) Sm () 4m (b 3m ()
(CBSE-2017) Ll 3136 Ly 1043m JuJ L e’?é,lsom.g

90° (d) 45° (c) 60° (b) 30° (a)
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_ 50 . ,
L Ty S AR L £ Z 4150 m

wﬂ,,ucﬂ(}u{&sim me b L tn g6 5t L0 3E 2 1043
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MCQs / VERY SHORT ANSWER QUESTIONS (1 mark)
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Area of segment = Area of scator — Area of A AOB
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Grazing Area of Goats = 2x Area of Quadrants
22 I

= QXTX 1.4x1.4 XZ: 3.08m?

Grazing Area of Cow = Area of Circle

:?—fx?.lx2.1:13.86m3

Area which cant' be grazed = Area of square — Total Grazing Area

=064-16.94 = 43.06m?

70.65 100%314x
100 = 360x100

70653 %360
"= 100% 314
r=9cm
Dist. by min. hand in 1 day
= 24Xx27tr
Dist. by hour hand in 1 day
= 2X27Tr
Total Dist. travelled by tips of both hands
= 24X27r + 2Xx2Tr
=1056+44
=1100cm
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Length of chord = Radius
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/?é‘”_////sd/rl e e 2)elsls

24728 1,+ 66 =0

7 -141,+33=0
rp, =1lcm 2 r; =3cm
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616

2= ﬁ = r2=1.96 = 1.4m

22
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7 .
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Grazing Area of Horses

=54

=55

-56

=57

Mathematics-X



o e
= ESOH X 2 X (14)7 = 308m?
600 7

X35 84 =1470m*

I\J|r—--l

Areaof triangular park =

Area which can't be grazed = 1162m?

Grazing Area: Area can't be grazed

=308:1162
=22:83
R+2=116 (1)
R-r=6 (2)

Square both sides & solving we get
2Rr=80 (3)

Adding & solving (1) and (3)
R+r=14 “)

Solving (2) & (4)

R =10cm, r = 4cm
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Area covered in 1 revolution
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Cost of levelling = Area x Rate
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=3 362.06/-

m+h = 37
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5 2 &7 A
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Total Cost = S.A. x Rate

=% 3579.60/-

r=7m, h=24m
[=25m

S.A of tent = mtrl
= 550m?
Area of 10 tents = 5500m?

Total Cost = Area x Rate
<40

=Area x —/—

2
=% 1,10,000/-
r="7cm h=1l4cm
/=245 = 15.65m
S.A of remaining solid
=T.S.A of cube + C.S.A — Area of circle cone
= 6a? + nrl — wr?

= 1366.3cm?
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S.A of article = C.S.A cyl. + C.S.A h. sphe + C.S.A cone
S.A =27nrH + 272 + mrl

= ntr CH42r+])

=13 (20+6+ /58 Yem?
S.A of solid = C.S.A cyl. + 2 area of Ring + 2 C.S.A cone

= Znéx 15+6.520.5+15)

3113
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7 7
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(ii)
(iii)

(1)
(i)
(iii)

(1)
(i)
(iii)

(1)
(ii)
(iii)

(1)
(i)
(iii)
(iv)
(1)
(i)
(iii)
(iv)
(1)
(ii)
(iii)
(iv)
(i)

21

15 Patients

Or
m=2
HCF (36,60) = 12. Thus fruits will be equally distributed among 12 guests.
each guest will get (36+12) = 3 apples and (60+12) = 5 bananas.
HCF (36,42,60)=6. Thus fruits will be equally distributed among 6 guests.

Or

each guest will get (36+6) = 6 apples, (42+6) = 7 mangoes, and
(60+6) = 10 bananas. Thus each guest will get 6+7+10 = 23 fruits.
a>0
x2+x -2
Putx=-1toget'k'=5

Or
ot+p=7and af =12
1/o+1/B(a+P)/ af=7/12
'a' is a non-zero real number and b and c are any real numers.
x2+9x +20
k'=1/4

Or

k(x2 + px — MB)
(b) 65,55
(a) 55
x+4y =315
380 cubic units
(dx+ny=16
(c)x+4y=22
Put x=3 10 and y =33
for Ayush x + 6y = 28 and for Sonali x + 4y =22
2(y+5) km
y2+5y-500=0
speed = 20 km/h

Or
time = 16 hours

60-2x
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10.

11.

12.

13.

14.

15.

(i)
(iii)

(1)
(1)
(iii)

(i)
(iii)

(1)
(i)
(ii)

(iv)
@

(ii)
(iii)

(iv)
@

(i)
(iii)

(1)
(i)
(iii)

@
(i)
(iii)

(d) 60x—2x2
x2-30x+125=0
Or
width could be 10 m or 20 m
1300 units
1400 units
an = 600 + 700n
Or
38500 units
30m
30, 50, 70, 90.....
410 m
Or

4400 m
Similarity of tringles
27m
184 m

Or
621m
240cm
10.9m
3.6m

Or
5.4m

33\5:}1
N 1091

T
Or

V1095
33 units

6 units

6 units
Or

32 units
14.34m
33.7m
19m
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16.

17.

18.

19.

20.

21.

22.

23.

(1)
(i)
(iii)

(iv)

(ii)
(iii)

(i1)
(iii)

(1)
(ii)
(iii)

(1)
(1)
(iii)

(1)
(i)
(iii)
(iv)
(1)
(ii)
(iii)

@
(ii)

10.2m

20m
17.32m
30m approx
Or
34.04m

1136.4km

1937km

8385.7km
Or

45°

120m

107m approx

107m approx
Or

214m approx

120°

60°

60°

Or

60°

7m

5m

3m

Or

20sq. m

8.5cm

concentric circles

132cm?

505.20cm

84sq. m

90°

9.625m?

Or
5.11m?

8.5m
2800m?
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(iii)

24, (i)
(i)
(iii)

25. (@

(i)
(iii)

26. (i)
(i)
(iii)

27. ()
(i)
(iii)

28. ()
(i)
(iii)

Rs. 11407
Or
17587.5m3

84msq.cm

92.57mcu.cm

Rs. 9.65 approx
Or

Rs. 1833.50

> _1fi

H

H .
——f
i+ 2 —x h

37.5
Or
28.21 approx

31

40

43 seconds
Or

40 seconds

13

172

10/40
Or

18/40 or 9/20
8

1/8

7/8
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13-

14~

15-

16-

17-

18-

(b)

©
(b)
(@)
(d)
(d)

(b)

(b)

(@)

(@)

(b)

(a)

(a)

(@)

(b)

(@)

(a)

(d)

Section-I1

Xy?

70°

-1

5 (9x24)

2:1

does not exist.

45°
lﬂdz
8

Jl+cot6

cotd
8
2x2 4x +8=0

10m

1
23

2.5cm
30-40

Zv’munits

11lcm
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19- (b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the

correct explanation of the Assertion (A).

20- (a) Both Assertion (A) and Reason (R) are true, but Reason (R) is the correct

explanation of the Assertion (A).

Section-B

21 85-1=84

72-2=170

HCF (84, 70) = 14

-+ required number is 14.
22~ sin @+ cos = \."':1

Squaring both sides, we get

sin?@+ cos?0+ 2 sinfcos@ =3

=1+ 2sinfcosf=3

=>sinfcosf=1

OR
ABY 3
2342 NS _-
41y —(2) +[ 2 +p y
=p=0
23 AAYZ ~ AAMC
4747 1
7T ™ - ()
AAXY ~ AABM
AY XY i
Y BM - (2)
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from (1) and (2), we get

Az XY
7¢  BM
3 Xy
— — =
2 3
= XY =4 5em
22 (14 x180°
24_  Required area 5l x ‘i)?T =308emi?
OR
d : 2 Z
5| = T{30Y + m(9)
=d=82cm
25< ZBOC =180° - 65°=115°
Section-C

26~  Let two numbers be x & y such that x >y

AT.Q.

1 .
E(_x—y)=2:>x—y=4 ..... (1)
x+2y=13 ... )

solving (1) and (2), we get x =7 and y =3
OR

For infinite number of solutions
I
2a a+bh 28

Solving it, we geta=4 and b = 8
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27- 18180 =22x32x 5 x 101

7575 =3 x52x 101

LCM =22 x 32x 52 x 101 = 90900

HCF=3x5x101=1515

e 2 i 2 3 N
- I..HS:{i Cos 8])((} 'sm 6)251116><qu 8=Siﬂﬂ>—<8059
cosd sin @ cos8 % sind
RIIS ! s X cos0 =sin8 % cosh

~ 5ind L+ cos8  gin’ + cos?0
cosd  singd

..LHS = RHS

29. AQ=AR=AD-DR=AD-DS=17-3=14cm
QB=AB-AQ=20-14=6cm
OPBQ is a square.

Sr=QB=6cm

AP = J(5% —(3F = 4em

AB=2AP=2x4=8cm
30- 482 —4s + 1

=(2s-1)(2s-1)
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1 1

Zeroes are — nad —

2 2

, } R —(—4) —coclicentol s
Sumol thezeroes=—+—=1= =
2 2 4 cocllicenl of s°

I 1 constanl lerm

. |
Productol thezeroes = - X —=—= -
2 2 4 coclficentof s°

31~

C.IL f; Xj fix;
0-10 5 5 25
10-20 18 15 270
20-30 15 25 375
30-40 a 35 35a
40-50 6 45 270
Total 44+a 940+35a

25— 940+ 35a

44 +a
= a=16

Modal Class: 10-20

Mode:'lm[L]xw
2x18-5-15

= 18.125
Section-D

32~ Let the speed of the train be x km/h

ATQ
@_ 360 1
X X+5

= x2+5x-1800=0
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33-

34-

= (x+45) (x-40)=0
Sx=—450rx=40
But speed is always positive.
So, speed of the train is 40 km/h.
OR

Let the speed of the stream be x km/h

ATQ
24 M __,
18—x 18+x

—=>x2+48x-324=0
=x+54)(x-6)=0
SoXx=-54o0rx=6

But speed is always positive.

So, speed of the strem is 6 km/h

22 22
TSA = [Tx(&:’a)le{]}r[ZXZXTX(B.SF)

=539 cm?

Marks obtained |Number of Students (f;) cf
20-30 p p
30-40 15 p+15
40 -50 25 p+40
50-60 20 p+ 60
60 —-70 q p+q+60
70 -80 8 p+q+68
80-90 10 p+q+78
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Median class: 50 — 60

[y 40
50:50+(£il—%?1—le10

=p=5

p+q+78=90

=5+q+78=90

=q=7

Modal Class: 40 — 50
dee:4ﬂ+[ 2313 )x1U

2%25-15-20
2
= 46=
3
OR
Number of cars | fj X uj fiu; | cf
0-10 7 5 -3 -21 7
10 -20 14 15 -2 | =28 | 21
20-30 13 25 -1 -13 | 34
30 -40 12 | 35=a 0 0 46
40 - 50 20 45 1 20 66
50 - 60 11 55 2 22 77
60 - 70 15 65 3 45 92
70 — 80 8 75 4 32 | 100
Total 100 57

57
= —x10=40.7
Mean = 35 + 100

Median class: 40 — 50

10 4h 10
o — = ®
Median = 40 + 20

=42
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35-  Correct figure, given, to prove, construction and proof.

Section-E

36- a;=a+ 5d = 16000 and a, = a + 8d = 22600

" a=>5000 and d = 2200

@

(ii)

(iii)

37- 1)

(ii)

(iii)
38- ()
(i)

29200 = 5000 + (n 1) x 2200
=n=12
ag = 5000 + 7 x 2200 = 20400

OR

-

S, :%x[2x5000+2x2200]:21600

r

a7—a4:(a+6d)—(a+3d):3d:3><2200:6600
BO = 24\Ecm
BP = 12\50m and AP =36 cm

OR

AB = AP—BP = (36— 12/3) cm
AP =36 cm

R = (200,400) and S ¢ (-200,400)
PQ =400 units

ar (PQRS) = 160000 square units
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OR
PQ =400 units

. PR =400 +/2 units

(ii1) C <> (-600,0) and A <= (200, 800)

400 Dx1+800xk -
k+1
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<1013 (b) <32 (a)

& 13,1132 (d) <1081 32 (c)
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GG 1013 P POSKUPL S Gl
2+3x-10 (b 2-3x+10 (a)

2+3x+10 (d) 2310 (c)

'l byl i U380 (-1, 0) 117,206

dy-x+1  (b) Ty-3x-7 (a)

x=dy+1  (d) V=Tx+7 (©

31 DF = 15 cm, AC =7 cm, AB = 5 em Jo- U AUTAABC ~ AEDF<_
<GS I3l L el o DE = 12 cm

16.8 cm (b) 23.05cm (a)

24 cm (d) 6.25cm (c)

e s S (ay, )50 /LK AP

20 (b) 5 (@

30 (d) 25 (o)

e 20§ (Cos? 45° + Sec? 459)

-

(b) (a)

[ IRCa R S W
B3| -1 b u

(d) ©
‘e b6l e 15400 m2.5 gu;w;b_ﬂa,g/?
260 2m (b) 160V2m  (a)

460+2m (d) 360+2m  (0)

-2

-3

-4

-5

-6

-7
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:‘4/@! x?ugdu/?;/’bLuo 2.3)77 B (1,54 A (4,3)1,@//!

’ ® 3 (a)
0 Lo
w 2 538in@ —3cosd B
: Jsmp - Scos s
= J53i116'+3c-059’14‘5 tan@= 4.1
; 1
s v - @
: 1
s ; ©

ZCL-,L-’L?&” gic;z}@’;c‘-SO‘Jmef:JU K:'LU/Z;AL”?}WSm/'/’

753m (b 15003 (a)
253m () 50:3m (0)

3%//«3J‘p’?‘LJK’5yGKUQ‘/)£B (1,0)51 A (4,p)bl51
437 (b) 457 (a)

0 () +4 (o)

rr P oo T 240 26 b (20 )il sl ]

24 (b) 12 (a)
48 (d) 36 (o)

¥l ST AL Tl S 100% 2 B Lo ST

500% (b) 200%  (a)
800% (d) 700%  (c)

-uj‘d)b‘/,lgé 202 —kx+ k= OQ’JL"&/}ﬁ)éLJ/&J{J‘k’
4 (b) 04 (a)

0,8 (d) 8 (¢)

-8

-9

-10

-11

-12

-13

-14
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PT =24 cm S |/ Lgf'/ LASIPTUWBS e P55 (s pl #d_ty BB idTeme 4
:‘QJHJPR}"%O?} Ko/”b/’;'-cr

?J Ry Ak
e
....... -‘ ] /
e 5 f {
- %““““N //
.j. -“-::"""--__m"
28 cm (b) 30cm  (a)
25 cm (d) 32cm  (¢)

SR Y L2331y B (5.1 A Q.6)bEC (k. 4) 551

14 16
5 (b) 5 (a)
] 12
5 (d) 5 ()

Lo e R, JM QJ/JLJJZ u”ug/; Lo/’b?uj‘ 5cmu'4cm}3..i-¢3£ U S }'}(7»/';’

= JV
6 cm (b) 3cm  (a)
1 cm (d) 9cm  (c)

B st J b BIgt At WL e F 20l st il S

N7 l{
3 1
4 (b) 4 (a)
1 4
T @ 3 ©

-15

-16

-17

-18
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S E G Sl

-19

sin (A + B) = sin A + sin B :(A)(§%

- 1+ tan26 = sec? ng.ézﬁf/u{{e ‘(R).

_‘L@/_@»L‘n:/ngf (A)SH(R) 20818 s U513 (R) 2531 (A) S5
e e s (AN R) 23St U R) 0 (A S
~+w®¢ﬂ%§mwﬁ

e n(R) e (A

(a)
(b)
©

(d)

-~ l.{’?y/gff'{ s (R),?}}J/G/}JJ)‘ (A)Cffu(c)y. uguf.' -t Zé:at&:uuf J:;'
_E R Sl

-~ PAIQBIRC I SD (£

_ujLndJ’}"Lg/»ugu;ujuf/v bygbb”a bbias| e J.:L J.:/;'

_‘L(E/MU}M/}J (A)SH(R)2081UF s 93 (R) 2531 (A) $ 55
_‘L&/JJ;&?U}M/)J (A)Ujﬂ:(R).;wgugu/;u)»(R).;wi(A)&ﬁ

e bR pfe G (M6
—e=en (R);:UQ‘LW(A)UI’:’;
2 5
M"J
QMM
F}_...-r-ﬂ""f
< a 3 P
A B o i

(a)
(b)
(c)
(d)

=20

(A)SH

‘(R)»
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B- i

-‘a(/:‘;ZJ'r/z/ﬂugc«Ub’“SuﬁBué"C

#BC=9cm <AB=6 cmﬁ.9b){/ CM!u;/ggéABCDd%lgojﬂ;,gutdﬁénd;
&3S ADICD =8 em
D

T - — C
N AN /
1 #

L)

14

1\:[; Ij.
'&\ ;
\\\x A
A B
-‘Lt‘lzcdl]KSO"w’l/LPQX‘LJVL}'{.PEJPTA"L];VQPQ-‘L%/Ko/’bOuﬁy

_gE ek 2POQ

"/
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=22
=23
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-éf)’”(g@()f}”“&(jj@/}

40-45 | 35-40 | 30-35 | 25-30 | 2025 | 15-20 JE
3 8 9 10 3 2 Iy
‘“éfcj.é‘y’u' ‘x’[u]bl/‘d}@;)
32x + 33y =34
33x + 32y =31

b
?ZVUMJ‘SU:’U (p+2)x+by=2gs 2x+3y= 4:«’}(/4&/,{3“6/‘5]’/;’ ‘p’

C opinSom

=24

=25

—< 673 sl e U 6 A CFE

138 b @ It Il ABCDE WS IS5 D(1,2) 18 A(=2,1)B(,0)<C (4,b).]]
_E SISl g

L

o

St Z_/(:“’“ut U UATIQ P ks a3 1sE_ Uy B(S-8) 1A (2,1) b
_E e K I By + k= 0B L ne P B e L JLAP

s.«gb;/‘.LLt'/(r)L’/_f/.‘JllwK}Ui’u};))g_’ﬁé_ﬂwbﬂ"éngl,’wgd.&j'j’))&
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-28
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