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MESSAGE

The eloquent words of Galileo Galilei resonate: ‘The laws of nature
are written by the hand of God in the language of mathematics.' In this
profound observation, the great astronomer awakened humanity to the
paramount importance of mathematics. Within our school education
system, mathematics holds a pivotal role, with a dedicated focus on
foundational numeracy and literacy.

This year marks a significant milestone, as the project extends its
reach to Government-Aided schools and introduces Level [V for classes
11t and 12t as well.

In the competitive arena, where time is of the essence, a strong
command over mathematics is indispensable. These skills are not only
prized in competitive exams but also wield significant influence in the
realms of entrepreneurship and innovation. Mental Maths, with its
transformative impact, enhances students' number sense, fosters an
understanding of relationships between quantities, and cultivates
logical thinking for problem-solving.

The meticulously crafted Mental Maths Question Banks recognize
the diverse abilities, needs, and interests of students. As the saying
goes, ‘Nothing great can be achieved without consistent and persistent
hard work’. Heartfelt congratulations to the State Core Team members,
District Cordinators and Subject Experts for their silent and steadfast
dedication to bring forth these impactful publications.

(Ashok Kumar)
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MESSAGE

Beyond mere numbers and equations, Mathematics serves as a
foundational language, intricately woven into the fabric of everything from the
technology we rely on to the scientific principles shaping our understanding of

the cosmos.

Enter Mental Maths — a captivating art of calculation sans paper or tools,
a dance of numbers performed within the confines of the mind. It's not just
about crunching numbers; it's about empowerment. Mental Maths nurtures the
comprehension of place walue, fortifies basic operations, and establishes a
robust foundation for grappling with more complex mathematical concepts in the

future.

Engaging in Mental Maths includes exercising multiple cognitive
processes — memory, attention, and critical thinking. Studies reveal that regular
Mental Maths exercises contribute to maintaining cognitive reserve, postponing
the onset of age-related memory loss, and fending off other cognitive dechnes. In
essence, Mental Maths keeps our minds agile and adaptable, akin to the benefits
of physical activity for our bodies. It becomes the catalyst for swift decision-
making and adept situational adaptation.

A heartfelt commendation goes to the dedicated State Core Team
members and subject experts who meticulously crafted the Mental Maths
Question Banks. These resources, tailored for students in Government and
Government-Aided Schools of the Directorate of Education are a testament to
their sincere efforts and the wise guidance of the Project Director of Mental
Maths. It brings me immense pleasure to present this Mental Maths Question
Bank to students, encouraging them to weave the magic of Mental Maths into

the tapestry of their daily lives.

(BHUPESH GHJUDHARYI
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MESSAGE

At the tender age of 16, RPraggnanandhaa, the prodigious talent in Indian chess, sent
waves through the global chess community by outsmarting Chess Grandmaster
Magnus Carlsen in a lightning-fast game at the Airthings Masters Rapid Chess
Tournament. His secret weapon was the remarkable ability for mental calculations.
This young genius effortlessly combines his exceptional talent with lightning-quick
numerical intuition, fortifving his strategic thinking skills,

At the age of 20, Neelakanta Bhanu Prakash of Hyderabad secures his place as
the fastest human caleulator on the planet, clinching India’s first gold in the Mental
Calculation World Championship at the Mind Sports Olympiad in London. Holding an
impressive tally of 4 world records and 50 Limca records for speed calculation, his
journey is even more remarkable considering a childhood setback. A skull fracture at
the age of 5 kept him away from school for a year, but he turned adversity into
opportunity, delving into puzzle-solving and mathematics games to hone his cognitive
shalls.

Mental Mathematics isn't just about acing exams, it's a cognitive superpower
that equips the brain to think strategically, break down challenges into manageable
steps, and devise creative solutions. This skill transcends academic boundanes,
proving invaluable when estimating shopping costs, calculating expenses, or planning
a trip. Imagine confidently tallying a shopping bill without reaching for any gadgets.

Recognizing that each student has a unique learning style, Mental Maths
Question Banks cater to diverse needs, offering a plethora of materials. Through
collaborative efforts, students engage in exhilarating Mental Maths competitions,
learning from one another and building self-confidence.

A heartfelt acknowledgment goes to the Mental Maths State Core Team, District
and Zonal Coordinators, and HOSs for their unwavering dedication to bringing the
Mental Maths superpower to students across all Government and government-aided
schools of the Directorate of Education. Gratitude extends to the esteemed Secretary
Education and the Director of Education for their guidance and constructive feedback,

steering the Mental Maths Project toward continuous improvement. n

\—
(VIKAS KALIA)
PROJECT DIRECTOR (MMP)
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CONSTITUTION OF INDIA
[PART IV A

FUNDAMENTAL DUTIES

Article 51A. Fundamental duties. — It shall be the duty of every citizen of
India—

a) to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;
to cherish and follow the noble ideals which inspired our national
struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the country and render national service when called upon to
do so:
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;
to value and preserve the rich heritage of our composite culture;
to protect and improve the natural environmentincluding forests, lakes,
rivers and wildlife, and to have compassion for living creatures;
to develop the scientific temper, humanism and the spirit of inquiry and
reform:
to safeguard public property and to abjure 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;]

’[(k) 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 fourteen
years. |

1. Ins. by the Constitution (Forty-second Amendment) Act, 1976, Sec. 11 (w.ef 3-1-1977).
2. Ins. by the Constitution (Eighty-sixth Amendment) Act, 2002, Sec. 4 (w.e.f. 1-4-2010).




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 all its 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 and integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY this twenty- sixth day
of November, 1949, do HEREBY ADOPT, ENACT AND

GIVE TO OURSELVES THIS CONSTITUTION.

1. Subs. by the Constitution (Forty-second Amendment Act, 1976, Sec. 2,  for
“SOVEREIGN DEMOCRATIC REPUBLIC" (w.ef. 3.1.1977)

2. Subs. by the Constitution (Forty-second Amendment Act, 1976, Sec. 2, for
“Unity of the Nation” (w.ef. 3.1.1977)




SCHEDULE OF MENTAL MATHS QUIZ
COMPETITIONS

FOR THE YEAR 2024-2025
DIRECTORATE OF EDUCATION
GOVT OF NCT OF DELHI

* Practice to students from Question Bank : 01.04.2024 to 19.10.2024
* School Level Quiz Com petitions ] 21.10.2024 to 30.10.2024
* Cluster Level Quiz Competition ] 14.11.2024 to 20.11.2024
» Zonal Level Quiz Competition ] 25.11.2024 to 30,11.2024
» District Level Quiz Competition ] 07.12.2024 to 13.12.2024
* Regional Level Quiz Com petition ] 26.12.2024 to 31.12.2024

» State Level Quiz Competition ] 18.01.2020 to 31.01.2025
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CHAPTER -1
SETS

» Set: A well-defined collection of distinct objects.

Sets are represented n (a)Roster Form for example {1, 2, 3, 4}

(b) Set Builder Form for example {x: x<4,x e N}.

e Types of Sets:
(a) Empty set: A set which does not have any element.

It 1s also called Null Or Void set and 1s represented by Phi ¢ or { }.
(p) Finite set: A set which has finite number of elements.
(c) Infinite set: A set which has infinite number of elements.

» Subset: A set A 1s called subset of set B if every element of set A
1¢ also an element of set B. It 15 denoted as A C 5.

e Types of Intervals:
(a) Open mterval:

A subset of all real numbers between a &5 denoted as (a, b).
(b) Closed interval:

A subset of all real numbers from « fo 5 denoted as [a, b].

* Union of Two Sets:

A Set of all the elements which are either present in one or both the sets.
e If n(A) = p.then number of subsets of A are 2 & number of proper subsets
of A are 2F —1




Properties of Union:(a) A E = Bud  (b)(Aw B)uC=Au(BuC)
(c) Aug= A (d) UuA=U

e Intersection of Two Sets: Intersection of two sets 15 a set of all

the elements present in both the sets It 1s denoted by the symbol ~.

Properties of Intersection: (a) An B = Bn A (b)(An B)nC=An(BEnC)
(¢)Ang= ¢ (d) UnA=A4

o Difference of two sets:Set of all the elements of set A which are not

in 5. Itis denoted as A— B Or A B".
e Complement of a set: Let .4 be any set, then complement of set A4 1s denoted as
A or A'1s U—Ai.e. set of all those elements of U which are not in A,

Properties of Complement :(a) AnA'=¢ (b)Au A'=U
(¢)(AUB)'=AnB (d)(AnB)'= AV B
(¢) 9= U (1) U=

e Disjoint Sets: Two sets A& F are disjoint 1f they have no common element

in them. 1.4~ B=¢

o If 4 F and C are fimte sets and U 1s the firute umversal set, then

(@) n(Av B)=n(A)+n(EB) — n(An B)

(b) n(Au Bu C)=n(A)+n(B)+n(C)-n(4dn B)—n(An C)—n(Bn C)+n(An B~ C)
(c) n{A—E)=n(A)—n(A~ E)

e Cardinal Number: A number associated with a set that 1s equal to the number of
elements present in the set.

—




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. If a & b represents the number of elements in a Null set & a Singleton Set
respectively,then find the value of (b" +a” +b%).

. Find the cardinal number of set A, where A= {.-:‘I, e, i, o, u}
3. Find the cardinal number of set A, where A = {:c x*<17,x€ I}.

. Find the cardinal number of set A, where 4={0,3,6.9,....,93}
5. Find the roster form of set, A={x:xeW, 2x+11<15}.

. Find the roster form of set A= {.x . x 18 a positive factor of a prime number p}

ﬁ
6
7. Find the roster form of set A= {.1: ‘XER, ¥’ = x}.
8

. Find the roster form of set A={x:xeR,x"—5x" +6=0}.

0. Find the set-builder form of set B={1,3,5,......, 090},

- . 1 23 4
10. Find the set-builder form of set C={—,—,—,—

2'3'4°5
11. If numbers of non-empty subsets of a set 4 are 255, then find the number
of elements of set A.
12. What 1s the total number of subsets of a singleton set ?
13. If a set has 5 elements, then what 1s the number of its non-empty subsets ?
14. Find the smallest subset of A={a, b, c}.
15. If A={0.1,5,9},then find number of elements present m power set of A.
16. If A={x:x—2|=35,xe R}, then find number of subsets of set A.
17. Find the number of subsets of set A, whereA={x:xel,|3—x|<1}.
18. fA={a, b, 2, 3, 4} & B={1, 2, 3, e, f}, then find n(4 UB).
19. IfA= {3,4, ﬁ,....Q{]} & B= {3, 6, 9,12,....,9[}} , then find n(4A ~B).

20. f4={4,812,..,100} & B={6,12,18,...,96}, then find n(4— B).




IfA={x:x’-2x+4<0xeR}&B={x:x>1&xeR}, then find (4 B)

22. LetA={ x:x=3n, ne N},B={x:x<6,xe N}. Find n(4AnB).

LetA={x:xeN,1<x<6},B={x:xeN, 6<x<10}. Find AnB.

. If R 1s a set of real numbers and O 1s a set of rational numbers, then What
willbe R—O.

. If n(A) =5&n(B) =7, then what can be the Maximum value of n(A ~ B).

. If n(A) =10 & n(B) = 6, then what can be the Maximum value of n(4A ' B).
.LetA={x:x"—5| x| +6 = 0} &n(B) =3, then find the value of 7 (AwB).
It n(A)=p, n(B)=q where g— p <0, then find the value of

My (A B)—n(A)
”‘.H-::I’:Lﬁ FECH (A ﬁﬁ} |

. Let n(A)=4, B={x:x" =1,x € R}, then find the value of n,, (A B).
.ForL={l1, 2, 3, 4},M={3, 4, 5, 6 & N={1, 3, 5}. Find n(Z (M UN)).
LetA={l, 2, 3,...10} & B={0,4,812},then find the number of Subsets
of set ANB.

. GivenA={a, e, i, 0, u}, B={a, b, c, d, e, f} & C={e, f, I, m, n}.Find
n[(4—B)_C].

For A={l, 2, 3,...;,10}, B=4{2 4, § 8...,20} & C={L 3,

Find n[A—(Bw(C)].

.Let U={1,2,3,4,5,6,7,8,9} & P={2.4,6,8} then find the value of n(P").

. Let U={1,2,3,4,5,6,7,8,9}, P={1,3,5,8} & ©O={3,7,8,9}.Find the number
of non-empty subsets of (P Q).

. Find the cardinal number of a set which has exactly 16 subsets.

. Let n(A) =m & n(B) = p. If the total number of subsets of the set A 1s 48
more than the total number of subsets of the set B.then find the value of

(m+ p).

F’M 7 FHTCAL




38. Let n(A) =m & n(B) =p. If the total number of subsets of the set A is 56
less than the total number of subsets of the set B.then find the value of
|m—p|.

39. Let n(A) =m & n(B) =p. If the total number of subsets of the set A 15112
more than the total number of subsets of the set B.then find the value of

Sni

P
40, If set A has 6 elements, then what 1s the number of non-empty proper

subsets of A?

41. If n(A)=n(B),then find the value of n(A4—B).

42. If number written in venn diagram shows the number of elements present i that
region, then find n(A . B).




43, If number written in venn diagram shows the number of elements present in
that region, then find the value of n(A'~B") if n(U) =100.

u

44, If number written in venn diagram shows number of elements present in that
n(A)

if n(U) = 50.
n(A'mB" ©)

region, then find the value of

45. If number written in venn diagram shows number of elements present in that

nU)—n(A—B)

region, then find the value of
mB—A)




46. If number written in venn diagram shows number of elements present in that
region, then find the value of n(A)+ n(B)—n(A B).

B
19 , 20
11

47. If number written in venn diagram shows number of elements present in that
region, then find the value of n(A B C)—n(AC).

U

U

48. If number written in venn diagram shows number of elements present in that
region, then find the value of n(A ~B)+ n(A~C)+n(B nC).

U




49, If number written in venn diagram shows number of elements present in that
region, then find the value of n(A'"B'~C") if n(U)=100.
| HINT: n(A'mB'nC")=n(lU)—n(AuBwC) |

50. If number written in venn diagram shows number of elements present in that
region, then find the value of n(Exactly one of A, B or C),if n(L)) =100.

U




ANSWERS

ANSWER Q. No. ANSWER

2 26 16
= 27 4
9 28 1
32 29

A={0.1) 30
A={l, p} 31
A={-101} 32
A={-3.-2.4/2.43) 33

B={x:x=2n-1neN, n<50)} 34

C={x v=_"_ neNn<9) 35
M+ 1

8 36
2 37

31 38
Null set or ¢ 30

16 40

-4 41

2 42

8 43

15 14

17 45

0 (Zero) 46

1 47
AnB=¢ 48
set aof Irrational numbers 49
(R-Q)

S0




CHAPTER -2
RELATIONS & FUNCTIONS

o Ordered pair If a pair of elements are written in a specific order, then such a pair
15 called an ordered pair
» Cartesian product of Two Sets Set of all ordered pairs (a, b), where ae A&be Bis
called Cartesian product of set A and B and 15 denoted by Ax B OR

AxB={(a,b) ac A4 beB)}

For example, A={2, 3}, B={a, b, ¢}, AxB={(2,4),(2.,0),(2.¢),(3,4),(3.),(3.c)}

e Relation: Let 4 and B be two non-empty finite sets, then a relation R from set A to
set Bisasubsetof AxBie R Ax B

e Domaimn: Let R be arelation from A to B, then the set of all the first elements of
ordered pairs of R 1s called domam of R ie Domam of E={a (a, b)e R}

s Range Let R be a relation from A to B, then the set of all the second elements of
ordered pairs of R 15 called range of R 1e Range of R={b (a,b)e R}

» Empty Relation ¢ 15 the relation of 4 since g Ax A"

e TTniversal Relation The relation B = A= B 15 a unuversal relation

o Function: A function f from a non-empty finite set 4 to a non-empty finite set
B 15 arelation such that * All elements of set A are associated with unique elements
of set B” ie {(x, f(x)), xe A, f(x)eB}
Set A 15 called Domatin of the function and set B 15 called Codomain of the function

e Image: If x € A corresponds y € 5 under the function f, then we say y 15 the image
of x under f and x 15 called pre image of y under function

e Range In a function f from A fo B, set of all images 15 called range of a function
Range  Codomain




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. If (2a+b, a—b)=(8, 3), then find (5a+b).

. [f(i—l,l?—Zy):{'G,ﬁer},then find (x— v).

. Given A={1,-1} and B={-2,0, 2},then find the value of n(4 x B).

. ForA={a, b},B={c, d}and C ={d, e}, find the value of n(4 x(BC)).

.ForA={l, 2, 3land B={3, 8},find the value of H{(4AB) x(4AUB)]

. A set 4 has 2 elements and a set B has 4 elements, what 1s the total number
of subsets of AxB?

. A set A has 5 elements and a set B has 2 elements, what 1s the total number
of relations from set A to set B?

8 ForA={d, o, e} & B={23, 24}, find the number of Relation R on 4 x B.
90.fA={m,at hs} & B={d,o,e} then find the value of

number of Relation Ron A x B
number of Relation Ron B < A

10. For A= {aj b, -::} & B= {1, 24 3}, find the number of non-empty Relation R
onA x B.

11. If numbers of non-empty subsets of a set 4 are 7, then find the number
of non-empty Relation R on A < A

12. Let A={l, 2, 3, 4} and let R be arelation on A4, given by
R={(a,b):2a+3b="20{, then find the n(R).

13. ForA={l, 2, 3, 4}andB ={}, 3, 4, 8},find the number of elements satisfying
Relation R ={(x,v): x€ A, ve Band x is divisible by y}.

14. ForA={l, 2, 3, 4jand B={1, 3, 5, 8} ,find the number of elements satisfying
RelationR ={(x,v): x€ A, yve Band [x—y| is even}.

Page | 11




5. If f(x) = sen(x), where sgn(.) represents signum function, then find the value
¢ SO-S(53)
f(=7.239)
. If A be the Range of Signum function, then find n(A).
. ForA={x:xeR|x-3|<-1}.find the number of Relation R on.4x A

It f(x) =[x],where [.] represents Greatest Integer Function, find the value of
S(3)
J(5)
1

. Find the value of {§]+[

+{%}where [.] denotes Greatest

2
8
Integer Function.

5 | s 3
JE%= - — | —— |+t
2023 2023 2023

Integer Function,then find the value of x".

.ForA= {.ﬁ: :xeW,[x]</5.0235 } .[.] denotes Greatest Integer Function, Find

the number of Relation R on A= A

22. ForA={x:xeR,| x—1|=-5} find the number of non-empty Relation R on
Ax A

23. I f(x)=ax+b suchthat f(0)=3 and f(3)=0, then find the value of (a+ D).

[ 2024

J,uhere [.] denotes Greatest
2023

24. It f(x) = %I-i—ﬂl then find the value of f(-10).

25. If f(x)=x",then find the value of Lf(j);‘fﬂ)} ;

26. If Range of afunction f(x) is [a, =), where f(x)=3x"—6x+10,then
find the value of (a—35).

27. If Range of afunction f(x) is (—,b], where f(x)=—-x"—4x+10,then
find the value of ./(b+ 2).
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28. If Range of f(x) is [a,b), where f(x)= ; ¥ —,then find the value of
+ X

ab+a-+b.

. Find the number of integers n the domam of f(x), where
f(x)=+x-2023+2024—x.

If f(x)=x"+7 & g(x)=3x+35,then find the value of f(-2)+2(3).

If f(x)=3x"-8 & g(x)=5x-3,then find the value of f(0)—g(-2).
If f(x)=[x] & g(x)= x| then find the value of f(y/19.180059)x g(-3),
where [.] denotes Greatest Integer Function & |.| denotes Absolute Value

Function.

M f(x) = x| &g(x) =[x], then find the value of {(;;{?i}

[.] denotes Greatest Integer Function & |.| denotes Absolute Value Function.
. If the solution set for f(x) =0 is [a,b) such that f(x) =[x]° — 5 x]+ 6, then
find the value of (a+ b) where [.] denotes Greatest Integer Function

,Where

If f(x)=x",then find the value of f{ll?};f(l.ﬁi).

. For P={1, 2} .find n(Px Px P).
. ForA={a,b,c},find n(4Ax Ax A)—n(AxA)

. ForA={a,b} and B={2,3,5},find the value of |9 Awh) i) .
n(BxA)+n(B)

. Let $={1,2,3,4,5,6,7,8}, A function f : S — S 15 defined as
| 2xif x=1234

- |2x-9,if x=5,6,7,8

then find the value of f(2) + f(3)—_f(5).

J(x)
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] |

40. If Domain of f(x) is (—o,w)—{a, b}, where f(x)=—
x —Tx+12

.then

find the value | a—b|.

41. How many subsets of Ax B are possible such that it has atleast 2 elements
and not more than 9 elements if n(4) =2 andn(B)=>5.
(Hint: "C,+"C+"C,+"C;+....+"C_,+"C =2")

42. How many subsets of P x P are possible such that it has atleast 1 element
and not more than 8 elements if n(P) = 3.
(Hmt; "C 4+ C, 4" Co#,.. "0, =2 —2)

43. Find the number of functions that can be defined from set A={23, 24} to
B={m, a, t h,s}.

44. Find the number of functions that can be defined from set P ={1, 2, 3} to
Q={a, b, ¢, d}.

45.1If Domain of f(x) is [a.b] where f(x)=+16—x",then find the value
b—a—ab.

46. If the given graph represents the sketch of a function f(x), then find the

SED+SD)
fO@

value of
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47. If the given figure represents the graph of a function f(x) = 2x* + ax+b,
then find the value of | 3a+25|.

48. If the given figure represents the graph of a function f(x) = x" —x” +a, then
find the value of (a” —3).

49. If Range of the function f(x) represented by the given graph is [a.b] .
then find the value of (b—a).

Ay LA TR

""f: T R ST -.

-
]
—

\

i 1 i i i i i
o Y I 0 -'.-.'\h\—-

‘ [}




50. From the given graph of f(x),find the value of

J(0.5)+f1.5)+f(3.5)
S22+ f(-1.5)+ f(2)
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Q. No.

ANSWER

26

27

28

29

30

31

32

33

34

36

37

38

39

40

41

1012 =20 -1-10-1)

42

510 =2° -1-D)

43

235

44

64

45

24

46

47

48

49

50
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CHAPTER -3
TRIGONOMETRIC FUNCTIONS

« Angle: An angle 15 a measure of rotation of grven ray about its mitial point.
« Vertex: Point of rotation is called vertex of the angle.
* Positrve angle: If the direction of rotation 1s anticlockwise, then the
angle formed 1s called positive angle.
* Negative angle: If the direction of rotation 1s clockwise, then the angle

formed 1is called negative angle.

Measurement of Angles

* Sexagesimal System: Angles are measured in degrees (*), minutes(') &

One right angle = 90°, 1° =60', 1'=60"

* Circular System: The angle subtended by an arc of a circle whose length
1s equal to the radius of circle at the centre 1s called 1 Radian.

* The number of radians m the angle subtended by an arc of circle at the
centre 1s length of the arc divided by the radius of the circle 1.e.

H=£:‘..=E=J'E
=

« Relation between Degree Measure and Radian Measure:

rRadians =180°




FUNCTION

¥ =smnx B
P =C0SX

b
tan x R—{(En-i—l)i}

cot x

R—{nn}

COSEC X

R—{nr}

S€C X

R—{(2n +1)%}

sin(A + B)=sinAcos B+ cos Asin B
cos(A + B)=cos Acos Ersin Asin B

tan A+ tan B
lrtanAtan B’

tan(A+ F) =

e cot(Ax B)=

cot Acot Bl
cot 5+ cot A

O+ D}WS( )

C‘+D

Jsin(=—2)

Z)co (—)

cos C—cos D=-2 sm(c+ &

sin C'+ sin D' = 2 sin(
sin C'—sin D = 2 cos(

cos C+cos D=2 cns(

)sin(= )

sin{—x) = —sinx, cos(—x) =cosx
tan(—x) =—tan x

esin3.A=3sin.A—4sin’ 4
scos3A=4cos’ A—3cos A4
3tan A—tan® A4

stand A= :
1-3tan” A4

2tan 4

sm2Ad=2smAdcos A= ———,
1+tan” A

cos2A=cos’ A—sin° A=2cos’ A-1=1-2sin" A=

R 1 2tand
1—tan® 4
1—tan” 4

1+tan’ A




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. If 135" = % ,where a & b are coprime numbers,then find the value of (a+b).

CIF330° = % ,where a & b are coprime numbers,then find the value of (a—>).

CI£22°30'= E, where a & b are coprime numbers,then find the value of (ab).

It T%r = 1", then find the value of ,/(x —14).

i
5 g T JxFy—2,

—

6. If the length of the arc of a circle of radius 5 cm subtending an angle 15”

. ar .
at the centre 15?.-:”: (where a & b are coprime numbers), then find (a+b).

. Find x, If the angle subtended by the hands of clock at 7:20 pm n Degree

measure is x°.
. Find (a+b), If the angle subtended by the hands of clock at 1:15 AM

. . brx
Radian measure 1s —.
a

9. Find the value of (6sin10” —8sin’10").
10. Find the value of (8cos’ 20° —6cos 20").

0 _ tan?15° 1
11.EP=3tmﬂ5 e _then find the value of P”.

1-3tan”15"
12. Find the value of (4sin15" cos15%).
13. If P= 2(cos" 15" —sin” 15"), then find the value of P-.
14. If tan A+ cot A =+/8, then find the Positive value of (tan A—cot A).

15. Find the value of cos1® + cos2” +cos3” +.. .+ cos179” + cos180°




16. Find the value of cos1”.cos 2. cos3’.....cos179" cos180".
17. Find the value of tan16".tan17°.tan18".cot18".cot17".cot 16".
18. If sin @+ cosec & =2, then find the value of (sin*** @+ cosec***9).

19. If sin” a+sin” b+sin” ¢ +sin” d =0, then find the minimum value of

cosa+cosb+cosc+cosd.
20 If(1+tm11“)(1+l:3112”)(l+tan3“) (1+ tan 44" )= 2", then find the

value of /x+ 3.
[HINT : (1+tan A)(1+ tan B) =2,if A+ B=45"]
21. Find the value of sin(45" + x) —cos(45" —x).

22 If sinx+ cosx =1, then find the value of sin 2x.

9. 0
. Find the value of [ s’ l)

1+tan®15" 2

. Find the maximum value of 8sin x.cosx+ 3cos 2x.

. Find the maxamum value of (7 cos x— 24 sinx)+ 5.

. Find the minmimum value of (5cosx+12sinx)+17.

CIf S:i.‘ll% — % find the value of 25cos x.

—

28. Find the value of 16 cos20".cos40". cos80°,

(HINT : cos x cos(60° — x) cos(60° + x) = szx}

29. If the range of f(x) =sinx+ cosx 1s | a, b], then find the value of
(a’ + D).

30. If P=sin330", O=cos150°, then find the value of P* + O°.

31. If P=sin2230",Q=co0s22°30", then find the value of 2(Q° — P*)’.
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 If x=22°30".then find the value of 2cos” 2x+sin” 4x.

. Find the maximum value of 16sin x cos i .
2023 2023

. IfA:tang,B:tmli;,fztmi%&D:tmliTﬁ, then find the

value of (A+B+C+ D).

Hsinx= l,‘.’-’hﬂl‘ﬂ i ﬂ; e (% rr], such that a &b are coprime

numbers then find| a—b| .

sin135 | tan 330" J
cos315°  cot120° |

sin 277+ cos 3

36. Find the value of [

37. Find the value of : .
cosdmr+smnsn

R

38. If sinl5" = ,then find the value of (a+b).

J8

39. If cosl5® = VGJFJE,then find the value of |a—-b].
J8

40. If tan15° = \Ja —+/b, then find the value of (ab).

41. If smx= % xXe (g .7r), such that tan x = g (Where a &b are coprime),

then find the value of |a+b|.

5 , ,
42 . If cosx= oy Xe (3??? ,27r) such that sin x = % (where a &b are coprime),

then find the value of |a+b]|.
43. Find the value of [sin’10° + sin® 20" +sin”30° + ...+ sin"* 90° |, where [ ]

represents greatest nteger function.
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44. Find the value of (cog*10” + cos” 20°+cos* 30" + ...+ cos? 90").

45. Find the value {thm{g— x) tan[% +x).

46. If graph of the function f(x) = a(sinx)+ b 18 given below, then find

the value of (a+ b)".

47. If graph of the function f(x) = a(sin x) 18 given below, then find

T

=

the value of f (5%).
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48. If range of the function f(x) represented by the given graphis [a, b],
then find the value of (b—a).

L 10y
49. If two curves y= f(x) and y = g(x) mtersect at (a,b) and (c,d)

as shown 1n the graph given below, find (a+¢) 1n degree measure.

50. If graph of f(x)= ksecx 1s shown below, then find / [?THJ

i

L EEY

= =1 7 H ] A0 11

(A
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CHAPTER -4
COMPLEX NUMBERS

& QUADRATIC EQUATIONS

® Inta:zzJ—_l:r '

e _ ] [y — 4

e For any integer &, i il, jiE) —

=iy

*

e Equality of two complex numbers:a+ib=c+id = |la=cand b=d

e Given - =a+:b, Additive mverse of - is —-i1e. —a — ib.

e Given==a+ib, - is called conjugate of z and 1s denoted as z=a—ib.
¢ Given —=a+ib, | =| is called modulus of z and is denoted as | =|=+a” +5°.

T 1
¢ Multiplicative Inverse of = is = Vor = =

= |=
* |ZZ,| 3 4].| 4|

* |Zl :|Zi]
AR PAY

E

¢ 2Z=|Z} & |Z-Z,HZ 7]

- 4 b
* Given -~ =a+ib,argument of z denoted as arg(=)=tan 1[—]
a

o " ™M " 4" = 040i, VREN

_ —biﬂ/ﬁﬁ —4ac

2a

o If ax” +bhx+c=0,then |x




LET’S PRACTICE THE FOLLOWING QUESTIONS

1. Find the value of (x+ ¥),ifx+iy =" + 0+ + 0,

2024
> I (1+1)

SO x + iy, then find the value of (x— ).

1-i 1+1i
Ifz=cos7" +isin7’, then find the value of |z |.

CIf (IH I_IJ:xﬂy,ﬂmn find the value of xx .

0 0
e G088y —1amB) , then find the value of |=|.

cos11® +isinl11®
z=(cos13’ +isin13")(sin37° —icos37"), then find the value of |z |.

If 5 = (/2 + i+y/3), then find the value of =.=.
J2023 + i 2024
S then find the value of =.=.

W e

J2024 —i3/2023°

. Find the value of (2x—3y), if (1+i+ i + ..+ ) =x+iy.
10. Find the value of (x+ v} if (" HY 1 AT )=+
2+ 3 5—

11 K fem = ,then find the value of |z, =, |.
1-5  ° 3-2i

[HIW: BV L || = D

12. If z, = cos18’ +isin18’ &z, =sm36” —icos36, then find the
value of |5, 5, |.
(HINT : |22, H 5 || 5 1)

13. Find the Re(=),1f = = (1+ 2i)(2—3i).
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_Find the Im(2),if z = (1— 20)(1—3i)(1 - 4i).

A 8= ? € (0,27) 1s the argument of the complex number

sin30° +i cos30° (where a &b are coprime numbers), then find (a+b).

AL 8= ? e (0,2 ) 1s the argument of the complex number

—sind5” —icos45’ (where a &b are coprime numbers), then find (a+b).
17. If x” € (0,360") is the argument of the complex number —ﬁ +1,then
find the value of x.
18. If x” € (0,360%) is the argument of the complex number —1—i, then
find the value of v/x.

19. Find the modulus of the complex number 0.01+i+/0.9999.
20. Find the modulus of the conjugate of complex number

z=+/0.2023 +i/0.7977.

21. If ¥* + x+1= 0, then find the value of (x® + x°).

22. 0 z= = = then find the modulus of complex number z.

dE o
C053 +1 5111

, 2 o B
23. Find modulus of the complex number = = [l +COS j) Lisin =L,

24. Find modulus of the complex number = = -2 [C{}S il +isIn E—HJ .

25. Find the maximum value of 'a' for which x* — 50x+ 25a = 0 has real
roots.

26. Find the value of (x+ y), if 2x—3)+i(y—4)=3+4i.
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. Find the value of (2x+ y), if (x+ y)+i(y—x)=7+5i.

. Find the least positive value of #, such that (

. Find the Greatest negative value of », such that G+ 1_) =1.
—1i

= = x+ iy, then how many complex numbers z satisfy = —2 =z|.
. If == x+ iy, then find the modulus of z where x and y are sum and
product of the roots of quadratic equation p~ + 5 p+12 =0 respectively.
If x =1+ i then find the value of (x’ —2x+1).

B ; 1'—1+—I then find the value of (x* + x” + 2)

i
34. Find the value of v—1 x v—4 x /=9 x\/=16.

35. Find the value of i i*i°......0"".

36. It 8 (0, 2m) 1s the argument of complex number = =—cos g —1 smg

then find 6.
. Find the absolute value of real pait of complex munber = =+/5+127.

. Find the absolute value of Imaginary pait of complex number

z=~7-24i.
.If z=3-124, then find the value of |z+2]|.
40. If z=-6+13i, then find the value of |=z—57].
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CHAPTER -5
LINEAR INEQUALITIES

e A Lmear equation mvolving one of the symbols <, >, <or=iscalleda
linear inequality.

o '<! & '>" are called strict inequalities.

e <or > are called slack mequalities.

e ax+bH>0, ax+b <0, ax+b <0 and ax+5 =0 (a #0) are called
linear inequalities in one variable x.

e ax+by+c >0, ax+by+c <0, ax+by+c<0and ax+by+c =20
(a,b#0) are called linear mmequalities n two variables x & y.

* Algebraic Solution of linear mequality in one variable:

i Equal number may be added (m' subtracted ) to both sides without
affectmg the sign of mequality.

@ If both sides of inequality are multiplied (or divided) by same
positive number then sign of mequality remams unchanged.

@ If both sides of inequality are multiplied (or divided) by same

negatrve number then the sign of inequality gets reversed.

N |

|
LET'S PRACTICE THE FOLLOWING QUESTIONS

1. How many non-zero positive integral values of x satisfy 2x—7 < 47?
2. How many non-zero negative integral values of x satisfy —3x—17<47?




2

—

. If (a, ) 1s the solution set of the inequality > 0, then find the

xX—3
value of a”.

. If (—o0, a) 18 the solution set of the inequality . > (), then find the

x—25
value of \Ja—9.
. How many itegral values of x satisfy |x—4| <1?

. How many integral values of x satisfy |x+ 2| <37

. How many integral values of x satisty |x—2023| <-20247

8. If A 1s the solution set of §+ g < %.x e N, then find n(A).

X 7
<

. If A 18 the solufion set of ——— — < .
2023 2024 (2023)(2024)

x € N, then

find n(A).

2024 x O5x

10. If B 1s the solution set of —1929 < ,x € W,then find n(B).
2023 2023

11. How many integral values of x safisfies 5x <25 and 7x—28 = 0.

12. If [a, b] is the solution set of the inequality x* —11x+ 28 <0, then
find the value of (2a+ b).

13. If [a, b] 1s the solution set of the inequality (x—2)*(x+3)(x—5) <0,
then find the value of (a+ b).

14. Find the value of (a+ b—c¢),If (a, b)—{c} 1s the solution set of the
inequality (x—3) (x+1)(x—6)<0.
15. If [a,) is the solution set of —2x+ 3 < x, then find the value of 3/a+ 7.
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. If (90, a] 1s solution set of Sx—43 <34 —6x, then find the value of a’.

. If A is the solution set of [x]' —[x] < 0, where [.] represents the
Greatest Integer Function, then find n(A).

. Find the munmimum value of x satistying 7x—13 > 22,

. Find the maximum value of x satisfying —3x+12>12.

. Find the Maxamum Integral value of x satisfying 3;.1: >

. Find the Mimimum Integral value of x satisfying K=

: , T—x
. If A 1s the solution set of ‘?{}"«"; +1< 0, then find n(A).

. If P 1s the solution set of 2024 —x > x— 2023, x € W, then find n( P).
. How many integral values of x satisfy |2x—3|< 77
. How many integral values of x satisfy |3—x[<0.9991237

. If [a, b) 15 the solution set of the inequality il < 0, then find the
I R

value of (a— b+ 3).
27. It (a, b]1s the solution set of the inequahty —1< 2x—3 <7, then
find the value of a+ b+3.
28. If |a, b] 1s the solution set of the inequality —1<—x <7, then
find the value of (a+ b+14).
29. If —5 < x <3, then what will be the Maximum Value of |x]|.
30. If —17.5 < y <£9.39, then what will be the Minimum Value of | y|.
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CHAPTER-6
PERMUTATIONS & COMBINATIONS

e nl=n(n—-1(n-2).3.2.1=|n!=n(n—-1)!

o 0!=1 11=1, 2!=2, 3!=6, 4!=24, 5!=120
! !
. "p = m! O = n!
(n—r)! (n—r)tr!

e Number of circular airangements of n different things taken all at a

5, P e i DM ) i

I r

time is {H—l}!-

¢ The number of permutations of n objects taken all at a tume, if it 1s

given that 'a' objects are similar and of first kind, '’ objects are of second

|
kind and remaining all are different is '%.'
[t Y

e IMPORTANT RESULTS
@ ="

(b) "C,="C, = Either a=b Ora+b=n
() MZ e M

r

n N P _H(H_l) =2
el S [_J Cr_l_r(r—l}' S

7

+0G =N A0 =
r={l
(0) "t G b= S T
SUM OF EVEN COEEFIECIENTS SUM OF ODD COEEFIECIENTS

|

b




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. Find the value of 51—4!.

, — 5! l— 31
. Find the value of § +4 5 + 2111

51 3!
n(n—1)(n—2)(n—3)(n—4) _n
- .

. Find the positive value of n, 1f

(r+2)!
(n—1)!

. Find the positive value of n, 1f 6.

]D34(j5
2023
6. Find the value of (**°C, + *“°C, +...+ ’C, + 'C)).

7. Find the value of (°C,q,; + "% Chypy + .ot °C, +'C)).
(35 | Gk &
9

5. Find the value of

a = C,_,, then find the sum of all possible values of x.
IfYC._, ="C,,then find the sum of all possible values of x.
10. If “C,, =x+ ~C,,, then find the value of (2x+ 3).

212

2024
(:EUEE

2024
2

11. Find the value of

17
{:11

17

{5
13. If C, +'C, = *C,,, then find the value of /2x.
14. If °C, + °C, ="°C_, then find the sum of all possible values of x.
15. Find the value of °C; + °C, + ...+ °C, + °C,.

o D o g
lﬁﬁmﬂﬁmmmﬂ"%+{;+;+cykq.

12. It = x, then find the value of (14x—3).
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. Find the value of (C, + °C, + °C, + °C, + °C,).
2024 2024 2024

(TTCgat T Cypyy+ 7 Cgp +
2023 2023 2023

( CEU]S + cﬂﬂfl = cﬂ]lg T

. Find the value of n,if ("°C, + '°C, + "C, +
. Find the value of r, 1f "P =120x "C, .

. Find the value of

. Find the non-zero value of 1, if "P ="C .

. Find the number of diagonals 1 an octagon.

n(n—3)

(HINT: Number of diagonals in an n- vertices polygon = )

E

. Find the number of diagonals in a Hexagon.
. A polygon has 14 diagonals, then find the mumber of its sides.
. In how many ways can the letters of the word MATHS' be arranged?

. If all the letters of the word ‘EMPTY" are arranged as in a dictionary,
then find the rank of the word ‘EMPTY".

. Let m be the total number of words with or without meaning that can

be formed using the letters of the word "EFFORT". If all such words
are arranged as in a dictionary and n 1s the rank of the word
EFFORT', then find (ni— n).

. In how many ways 6 girls can be seated in a circle?

. Find the different number of ways in which 4 boys can be seated in a
TOW?

. Find the number of ways of selecting one black and one red card from a
pack of 52cards.

 If all the letters of the word ‘FIVE’ are arranged as in a dictionary,
then find the rank of the word ‘FIVE’.
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. Find the number of ways of selecting 2 cards from a pack of 52 cards

if both of them are of same color.
~ If n and r are the roots of the equation x* — 7x+ 12 = 0, then find the
Possible value of "C, .

~If n and r are the roots of the equation x* —10x + 16 = 0, then find the

Possible value of "P.

5. Find the number of ways in which letters of the word ‘SQUARE’ can

be arranged 1f Word starts with A and end with E.

. How many 3-digit numbers are formed using digits 0, 1, 3, 5, 71f
repetition of digits 1s allowed?

. How many Even 4-digit numbers can be formed using the digits 1, 3,
5, 2 and 0,1f repetition of digits 1s not allowed?

. How many numbers lying between 500 and 1000 can be formed using
digits 0, 1, 2, 3 and 8 1f repetition 1s not allowed?

. It all the letters of the word ‘PAPA’ are arranged as 1n a dictionary,
then find the rank of the word ‘PAPA’.

. There are 8 points 1n a plane. Of these 8 points, four points are in

a straight line, and except for these four points, no other three points
are 1n a straight line. Find the number of straight lines formed using

these 8 points.
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ANSWERS

©
Z
e

ANSWER

Q. No.

ANSWER

21

22

23

24

23

26

1

27

360-1=339

28

120

o QB =d @ | da| ] | e

29

24

(-
—

30

676

s
-

31

6+2+1+1=10

(-
)

32

650

ot
Catd

33

34

35

36

37

38

39

40
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CHAPTER -7
BINOMIAL THEOREM

e An algebraic expression having two terms 1s called a Binomual
Expression.

e The expansion (a+b)" ="C,ad" b’ +"C,d"”'b' +....+ "C a’b",
where n € N 1s called Binomual Theorem.

(@+by =3 "C.a"'b ="Cyad B +"Cab +....+ "C,d'b"

r={

e The coefficients "C, occurring in Binomial Theorem are known as
Bmomial CoefTicients.

e The coefficients of expansion are arranged i an array. This array 1s
called Pascal’s Triangle.

e There are (n+1) terms in the expansion of (a+b)" 1.€. one more
than the index.

e Coefficient of terms a”b? and a’b” are equal.

e "C_="C, = Either a=b Or a+b=n

o (a-b)" ="Cd" V" -"Ca'b +"Cod" bV —.. - (- "C @'t
¢ 1+x)"="Cix" +"Cix' +....+ "C.x"

o (a+b)" +(a—b) =2"C,d b’ +"C,d"b" +

e (a+b)'—(a-b)y ="Ca"'b' +"C,d" b’ +

(n+1)(n+2)
5 .

e Number of terms in the expansion (a+b+c)"is




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. Find the number of terms in the expansion of (a+ b)".

2. Find the number of terms in the expansion of (a* —b")"".
 Find the number of terms in the expansion of (x—/y)" ({/y +x)""

. Find the number of terms in the expansion of (p° +2p+1)".

- Find the number of terms in the expansion of (p° —3p* +3p—1)".

. Find the number of terms in the expansion of (1—x)*(1+x")°(1+x)°.

. Find the number of terms in the expansion of (a+ b+ c¢)".

. If number of terms in the expansion of (2x—3y)"" is '@, then find
the value of “C,,.

_ If number of terms in the expansion of (a+4b)" is ', then find
the value of "P,.

10. Find number of texms in the expansion of (z+v)" + (u—v)"°.

INT: If nis even, then (a+ b)" + (a— b)" has "1 |number
= >

a—

of terms|

11. Find number of texms in the expansion of (p+q)* —(p—q)™.

[HINT: If nis even, then (a+ b)" —(a—b)"has gmunl}er of terms|

12. Find the number of terms in the expansion of (x+ y)* —(x—y)".
[HINT: If nis odd, then (a+ b)" + (a—b)" and(a+ b)" —(a—b)"™

n+1
both have = number of terms|.

E
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. Find the number of terms in the expansion of (u+v)™" + (u—v)™".
. Find sum of all the coefficients in the expansion of (x + y)°.

. Find sum of all the coefficients in the expansion of (x* + y)’.

. Find sum of all the coefficients in the expansion of (p—q)".

. If the sum of all coefficients in the expansion of (x+ y)"1s 256, then
find the total number of terms 1n the expansion of (x+ y)".

. If a, b, ¢ are distinct,then find the number of distinct terms in the
expansion of (a+b+c) +(a+b—c).

[Hint: Foroddn, (a+b+¢)"+(a+b—c)" has (n+1)+ (n—1)+...+2
number of distinct terms]

. If a, b, ¢ are distinct,then find the number of distinct terms 1n the
expansion of (a+b+¢)’ +(a+b—c)°.

[Hint: For evenn, (a+b+c)" +(a+b—c)" has (n+1)+(n—1)+..+3+1
number of distinct terms]

. If the largest coefficient in the expansion of (1+ x)* is "C, , then find
the value of (n+ r).

. If the largest coefficient in the expansion of (1+ x)" is x, then find the

. Find the smallest coefficient in the expansion of (1+ x)>.

. If p™ term is the middle term in the expansion of (2—3x)", then find the

value of \/p—1.

If"CL 4+ "Cy x4+ "Cy %16+ ...+ "C, x 4" = ¢", then find the value of 1.
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IEPC + C x T4+ PC, %49+ .+ PC, x 7 =+ then find the value

. Find the remainder when (8" —7n),ne N 1s divided by 49.
. Find the remainder when (12" —11n),ne N 1s divided by 121.
. Find the remainder when (101" —100n—1),n e N 18 divided by 10000.

. Find sum of all the coefficients in the expansion of (1—3x+ x°)™*.

. If sum of all the coefficients in the expansion of (1+ x+x* )" *is a "~

then find the value of “C, +° C,.

Page | 43

3




ANSWERS

ANSWER

Q. No.

ANSWER

16

16

0

28

17

9

12

18

6+4+2=12

43

19

7+5+3+1= 16

T0

20

43

=

21

6

66

22

13

23
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CHAPTER-8
SEQUENCE & SERIES

e The n™term of Arithmetic Progression is written as

a,=a+(n —1)d

Where a 1s the first term and d 1s the commmon difference
e If'.S, denotes the sum of first n terms of an A P then

n n
S, = E[ﬂ+ a,]= E[ZﬂH (n—1)d]

e The n™term of the Geometric Progression is given by a, =ax ()",
where a 1s the first term & ‘r’ 1s the common ratio.
a(r" 1)
e Sum of n-terms of GP. 1s given by [S. =1 r—1
na, When r=1

When r =1

o Sum of Infinite G.P. 1s given by | S =1i . ||l
—r

oo

e Arithmetic Mean (A.M.) of two numbers a and b is given by A =%E.

e Geometric Mean (G.M.) of two numbers a and b is given by G = Jab.

e The AM — GM mequality 15 given by; AM = GM = H—Jj > Jab

where a & b are two positive numbers




LET'S PRACTICE THE FOLLOWING QUESTIONS

If a. b,2 are in AP. as well as in GP then find the value of a* + b°.

023 2024

. If p,1,q are n AP. as well as in G.P then find the value of p™ + g

. If the common ratio of the G.P. 2, 8, 32, 128.... 18 r, then find the
value of v/4r° +17.
. If the common ratio of the GP. \/3—1 1, J/3+1,...... 18 r, then find the

value of (© —2r).

. Find the number of terms in the sequence 2,7,12,17,...... ,202.

[H[NT: - Last term — First term N 1)

d

. Find the Minimum value of (3"~ +3*"**), wherexeR.

. Find the Minimum value of (25™** + 25%*), where x € R.

6
7
8. If a+ b=2, where a, b > 0 then find the Maximum value of ab.
9

. 1£0.001, x &100000are in G.P. then find the positive value of x,

10. Find the 9™ term of the sequence; é % 1, 3,

11. If the 10th term of the sequence 1, 4, 16, 64, .....18 x, then find the
value of i/; .
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15.If x= 5—3[l+i+i+....ﬂ'}], then find the value of (x* +2%).

4 16 64
16. Find the sum S,;, where S, =1+2+4+ n terms.
17. If the sum S, = b(a” —1) such that S, =3+9+27+ ....n terms, then
Find the value of (2b—a).
18. How many terms of GP 4,—8, 16,... gives sum 447

19. If the 2*term of a G.P is —4, then find the product of first 3 terms
of the G.P.
Ifthe 3** term of a G.P is 2, then find the product of first 5 terms of the G.P.
Ifthe n™ term (ne N) of a GP is 1, then find the product of first
(2n—1) terms of G.P.

Ifa, b and c aswell as log, a,log, b andlog, c are in AP, then find the
value of (bec —ac).

23. If the first term @, of G.P 1s 50 and common ratio is 2, then find the value
a; — a

o (Here, a, denotesn™ term of the G.P.)

. Find the sum of an infinite G.P. with first term 10 and common ratio

. The sides a, b, ¢ of aright angled triangle are in increasing A P. where
HCF(a,b,c)=1. Find the value of (a+b+c).

26. If the sides of a right angled triangle are in A.P. and product of sides 1s
60, then find the largest side.

27. If the sides of a right angled triangle are in A.P. and product of sides 1s
480, then find the smallest side.

28. Find x, 1if (—40)+(-35) +(-30) +.....Upto x terms = 0.
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. Find x, 1f (—55)+ (—45)+ (-35)+.... Upto x terms = 0.

. Find the value of Sl )
13(GM.)

- Find the G.M. of 4 and 16.

for two nmumbers 1 and 25.

. IfGMand AM. of a, b& 4 are 4 and % respectively, then find

the value of |h—a].

F o : lLl i—l—....—l—%ﬂﬂﬂhﬂlﬁlﬂ&bﬂl‘ﬂEG-pﬂJHEIlI]I]IbEI‘S

b ’?-' 6 12 20
then find the value of (a+ b).

2 +...+a_,then
4

3
. If Sum of n-terms of a senes 1s given by S, =3+ — = e

find the value of 10“4(813“ 5) :

I G:15,25125,.. &G, L2, — L betwo GPswitht,

57257125
& t' asthe n®™ term of G, & G, respectively, then find the value of

t035 X Lagaa-

1 1 11
812793
& t' asthe n™ term of G, & G, respectively,then find the value of

G L3927, &G .. betwo GP.'s witht_

k such that t', =t,.

. Find the value of S, where S=2"—-1"+ 4" —3"+.....+100° —99°,

IfFS=2" -1+ 4 -3"+....4+2024° —2023°, then find the value of
S

2025
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“ " . 2 !
39 If 1P+ 22 +..4m = (i) .then find the value of

b g )

ke 2 = T Y ]

J then find the value of
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Q. No.

ANSWER

21

22

23

24

25

26

27

28

o | @B =1 @] th| | W pa | e

29

(=
=

30

[—
[

31

sk
]

32

p—
Gt

33

34

335

36

37

38

39

40
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CHAPTER -9
STRAIGHT LINE

¢ General Equation of first degree straight line is ax+ by + ¢ =0.

(atleast a or b 1s non-zero)

e Slope of a line (m)

i ; - . Yok
(- passing through two points ( x;, y, Jand( x,, y,) is =—=
Xy =X
(- making an angle & with positive direction of x-axis istan &
—a _ —(coefficient of x)
b (coefficient of y)

(-ywith equation ax + by +¢c =018

(~ parallel to x-axig1s 0
(-yparallel to y-axis is not defined

ny — ni,

e Angle (¢) between two lines is given by tang = where m, & i,

1+ m,.n,
are slopes of the lines.
e Two lines are parallel if their slopes are equal i.e. m, = n1,
e Two lines are perpendicular if product of their slopesis —1.1.e. m.m, =-1
o If three points are collinear, then the slope of the lines formed by
any two points are equal. 1.e. If A, B and C are collinear points then
slope of AB = slope of BC = slope of AC.

* The perpendicular distance between a point (x,,v,) andlineAx+ By +C=0
(arte c}lxmim.
J2+B |
|

isd=




* Distance 1’ between two parallel lines 4Ax+ By +c=0 and4Ax+ By +d =0 is

e Various forms of lines:
-y Slope Intercept Form:

¥y =mx+c|, where m 18 the slope and ¢ 1s y-intercept

y = m(x—d)|, where m is the slope and d is x-intercept

(=)Slope Point Form:
y—y, =m( x—x ),where m is the slope &( x,, ), ) is the point on the line.
<y Two Point Form:

y—y= Y27 h { %=X ),Where (%, vy) &(x,,y,) are the points on the line.
Xy —X
(- Intercept Form:

)

=i E =1,where ¢ and b are x-intercept & y-intercept respectively
a

(< Normal Form: x cosa+ v sin &= p, where p 1s the perpendicular distance
of line from the origin &« 1s the angle made by the perpendicular

line with x-axis at ongin.

b

LET'S PRACTICE THE FOLLOWING QUESTIONS

1. Find the slope of a line passing through points (2, 9) and (9, 23).
2. Find the slope of the hine 6x—3v+7=0.
3. If (1, 2), (3, 4) and (a, 7) are collinear points, then find the value of a.
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. Find the slope of a line making an angle of 30" with the positive

direction of x — axis.
. Find k, if the points (8, 1), (k,—4) and (2, —5) are collinear.
. If the Lines 2x— y =3 and ax + by =9 are parallel, then find the value
of 4b° + a’ + 4ab.
. Find the distance between the lines 3x—4y=35 and 3x—4y+5=0.
. Find the distance between the lines 5x+12y =24 and 10x+24y+4 =0,
. Find the Mimmum distance of a point (1, 2) from the line 7x+ 24y =5.
10. If perpendicular distance of (2, k) from the line x+ y =2 18 5 umits,
then find the sum of all possible values of k.
. If perpendicular distance of (k, 2) from the line 3x+4y—14=101s
3 units,then find the sum of all possible values of k.
. If the point (2,3) lies on the hine ax+ y =6, then find the value of
(3—2a).
. Find the y-intercept of the line 4x—-3y+15=0.
. Find the x-intercept of the line —2x+3y+6=0.
. Find the sum of x-intercept and y-intercept of the line

Tgd=3
2 4

16. Find the acute angle between the lines y— Yx=1 and '\/g_’r' —x=35.
(HINT: Visual/ Graphical Thinking)

17. Find the obtuse angle between the linesx—y=0 and x=0.
(HINT: Visual/ Graphical Thinking)
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. Find the value of y 1f the line passing through the pomts (3, y) and

(2, 7 J1s parallel to the line passing through the points (—1,4) and (0, 6)
. If the line 6x— y+ 2+ k( 2x+3y+13)=0 15 parallel to x-axis, then

find the value of k.
. Ifthe line 3x+ 6y +k(2x— y+19)=0 18 parallel to y-axis, then find

the value of k.
. If the medians AD and BE of a triangle with vertices 4 (0.q), B (0,0)

and C (p,0)are perpendicular to each other,then find the value of p_
7

. Find equation of the line passing through the point (2,2) and parallel to
the line x— y=5.

. Find the equation of a line passing through the point (3,3) and
perpendicular to the line x — y=4.

. Find equation of the hine having y-intercept as —3 and tangent of the
angle with positive direction of x-axis as 2.

. Find equation of the straight line passing through (—2, 0) and making
a triangle of area 16 sq.umts with coordinate axes in second quadrant.

. If the equation of base of an equuilateral triangle 1s 3x—4y=4 and
the vertex is (—1, 2), then find the length of the side of the triangle.

. If the equation of base of an equilateral triangle 1s 5x+12y+3=0 and
the vertexis (0, 3), then find the Area of equulateral triangle.

. The line x— 7y +42 =0 intersects y-axis at P(a, b) and line 6x+ y=12
intersects x-axis at Q(c,d). Find the value of (a+ b+ ¢ + d).
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29. Find the angle between positive direction of x - axis & the line jomning
(2, 3 )& (3,2 ) measured anticlockwise.

30. If C is the centroid of the triangle with vertices (3,-1),(1,3)&( 2, 4),
then find the slope of a line passing through point C and origin.
. LetA(1,3), B(2,5)and C(3,1) be the vertices of a triangle ABC. If P is a
point inside the triangle ABC such that the triangles APC, APB & BPC
have equal areas, then find the slope of the line PQ, where Q(5,6).

L, :3x+4y=7 and L, :x—y=0 intersect at A, then find the equation
of a line Passing through A and Perpendicular to L, .

IfL, :4x—3y=1andL, :x+ y=2 intersect at A, then find the equation
of a line Passing through A and Perpendicular to L,.

. Aray of light along x+ y =2 gets reflected by x - axis, then find the
equation of reflected ray.

5. Aray of light along +/3x+ v = 2+/3 gets reflected by x - axis, then find

the equation of reflected ray:.

. Find the angle between the lines x+ y=2023 andx — y=2024.

. If three lines x—3y=1,ax+ 2y =7 and ax+ y = 0 forms a right-angled
triangle then find the sum of all possible values of a.

. If x-ntercept of a Line L 1s double that of line 3x+12y+12=0 and
y -1ntercept of a Line L 1s half that of line 4x+3y =12, then find the
value of 4m where m 1s the slope of line L.

39. Find the Slope of a line which 1s perpendicular to line x—3y=12.
40. Find the distance of (0, 0) from x+ 4y =35 along the line x— y=0.
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41. If A(2,3) 1s the mid-point of the portion intercepted between coordinate
axes, then find the Slope of the line passing through B and C.

|

el

42. It A(3,2) 1s the mid-point of the portion intercepted between coordinate

axes, then find the Area of the triangular region formed by the line and

the coordinate axes.

(For Q. 43 - 44) Consider three lines L, .., and L, such that L,||[L, andL, 1 L,.
43. Find the Equation of L,.
44. If the Equation of L, 1s ax+ by =1, then find the value of (a—b).

s

T Lyt 3x+ 4y =5
« - £=2, FIGURE FOR

l 0,43 & 44

- »l 2
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ABCD 1s a square where Equation of AB 1s 3x+4y=2.
45. Find the Equation of CD.
46. Find the area of Square ABCD.

D

(For Q.47 - 48)
ABCD 1s a Rectangle where Equation of AB 1s 5x+12y=0.
47. Find the Equation of AD.

48. Find the Equation(s) of CD if Breadth of rectangle (AD) 1s 4 units.

D C

A(0,0)

(For Q. 49 - 50)
ABC is an Equilateral Triangle with Base BC & Vertex A (2,24/3).

49. Find the length of altitude AD.
50. Find the Perimeter of the triangle {}BC.

B FQ ofBC:y=0 ©
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ANSWER

ANSWER

243 wmts

343 5q. units

0

2 units

2 units

2 units

1.4'{2_- umts

1

-

12 sq. umts

3x+4y="7

-

Jx+4y=71

1 sq. unit

x—y=10

12x=5y=1

1+ y=>0

5x+12y+52=1

Ix—y=73

2«,,"3 units

—8x+y=16

172 umits
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CONIC SECTIONS

® The curves obtamned by slicing the cone with a plane not passing through the -

vertex are called conic sections or simply conics.
e Circle, ellipse, parabola and hyperbola are curves which are obtained by

mtersection of a plane and a cone n different positions.

* A conic 1s the locus of a pomt which moves m a plane, so that its distance
from a fixed pomt always bears a constant ratio to its distance from a fixed
straight line.

The fixed point is called focus, the fixed straight line is called directrix, and
the constant ratio 1s called eccentricity, which is denoted by ‘e’.

For Ciurcle, e = ﬂ"Fﬂr Parabola, e = 1|, |For Ellipse, e < 1},|For Hyperbola, e =1

e Circle: It 1s the set of all points in a plane that are equidistant from a fixed
point in that plane
Equation of circle: (.:-:—}1]2 +(y —k}l =1* where Centre =(h, k ), radius =r
e )

' Pl v)
( rﬂf-d-
Cih, k)

M
\_ CP=CONSTANT=r _/
e Parabola: It 1s the set of all pomts in a plane which are equidistant from
a fixed point (focus) and a fixed line (directrix ) in the plane. The fixed point
does not lie on the fixed line. Latus Rectum of a parabola 1s a chord through

focus perpendicular to axis of parabola.




NOTE: In the standard equation of parabola, a = 0.

Yy =4ax ¥ =—dax x=4ay =-4ay
Parabola Parabola Parabola Parabela
towards right fowards lefi opening upwards lopening downwards

Vertex (0, 0) (0, 0) (0.0) (0, 0)
Focus (a. 0) (—a, 0) (0. a) (0, —a)
Equation of axis y=>0 y=0 x=0 x=0
Equation of directnx x+a=0 x—a=0 y+a=0 y—a=10
Length of latus rectum 4a da da da

Ellipse: It is the set of points in a plane the sum of whose distances from two

' 1 1 2 2 2 2
fixed points in the plane 1s N I_j+%_”u}m i,+iL—1m-:m
. tandar i 8 (e
a constant and is alw 3 equation (Horizontal form of (Vertical form of

an ellipze) an ellipse)
greater than the distances 2 e
Shape of the ¥

between the two fixed ellipse _ L BT0.E] F=bia

poins. LR =
“t—ae, D[ & tae 0
i >

e & O Jawmo
Latus rectum of Ellipse: = *n—ejsn{

Wl

Chord through foci e W x=/6 Ri0—b)

y——ble

perpendicular to major

axis 1s called latus rectum. Lo, 0

Equation of
MAJoT AXIE

Equation of
minor axis

NOTE:  e=0 for an Lenigsh of ot

; = axis
ellipse then b= a and e —.

equation of ellipse e
Feoe
reduces to equation T

of a circle. Its eq. will Equation of

directrices

be x2+ y2=g2 Eccentricity

Length of
latuerectum




Hyperbola: It is the set of all points in a plane, the difference of whose distances
from two fixed points located in the plane is a constant.

Centre
Equation of transverse
axis

Equation of conjugate axis

Length of transverse axis

Length of conjugate axis

Foci (0, £ be)

Equation of directrices y=1 b
e

Vertices (0, b

Eccentricity . {g" + b*
b!

Length of latusrectum 2a*
b

Latus Rectum: Chord through foci perpendicular to transverse axis is called
latus rectum.

Ife=4/2 fora hyperbola, then hyperbola is called rectangular or equilateral
hyperbola.

Fore=+2= b=a and eq. of this hyperbola will bex™ — y° =a or v" —x" =a".




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. Find radius of the circle x* + y° + 2x—4y—4=0.
. If the coordinates of centre the circle x° + y° + 2x—4y—4 =0 are (a, b),
then find the value of 2a+ b.
3. Find the eccentricity of the parabola y° = 16x.
. If the eccentricities of the parabolas y* =16x and x” =4y is p &¢q
respectively,then find the value of p®.
. If radius of the circle 3x” + 3_1:3 +6x—12y —15=0 be r units, then
find the value of *
. If the equation of a point circle is x* + y° + 2px+ 8y + 25=0, then find
the positive value of p.(A point circle 1s a circle with radius zero umnit)

7. Let '’ be the radius of a point circle. Find the value of \/ F+r+4.

8. Find centre of the circle 2x° + 2y +4x—8y—4=0.
9. Find equation of a circle, if end points of one of its diameter are (— 2, 3)
and (0, —1).

10. If parabola y* = px passes through the point (3, 6), then find the value
of p.

11. If parabola x” = py passes through the point (4, 2), then find the length
of latus rectum of the parabola.

12. Find equation of the circle which passes through the point (3, 2 )and
has its centre at (2, 3)

13. Find the value of 5k, 1f k denotes the length of latus rectuun of an ellipse

whose foci are( 0, + 3) and length of minor axis 1s 8 wnits.
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. If one of the foci of the ellipse 9x* +16y°=144 is (a, b), then find the
value of 2a’ + 3b°.

. If one of the foci of the ellipse 4x” + y°=4is (a, b),then find the
value of 3a’ + 5b°.

. If length of the latus rectum of the ellipse 2x° + y* =4 is 'p' units,
then find the value of p*.

. Find equation of the circle which touches both the coordinate axes
in first quadrant and has radius equal to 2 units.

. Find equation of the circle which touches both the coordinate axes
in Second quadrant and has radius equal to 1 umts.

. A circle C touches both the coordinate axes in Third quadrant

and has radius equal to positive root of x* —2x—24 = 0. Find centre
of the circle C.

. Find equation(s) of the circle which touches the lines x=0, y=0
and x =10.

If eccentricity of the ellipse 9x° + 25y° =225 1s ‘e’ then the value
of m .

If eccentricity of the Hyperbola x* —25y° = 25 is ‘e’ then the value
of 25¢” —1.

- If length of the latus rectum of parabola 3y” = kx is 8 units,then find the
value of k.

. Find area of the triangle formed by the lines joining the vertex of

the parabola x* =16y to the end points of its latus rectum and the latus
rectum.
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25. If eccentricity of the hyperbola passing through (4, 0) is /2.then find the
equation of hyperbola.
. If an ellipse has vertices (0,£ 5 ) and foci {_ , =4 ),then find the
value of (5¢—1) where 'e' denotes the eccentricity of the ellipse.
 If an ellipse has vertices (+13, 0) and foci (+ 12,0 ),then find the

value of /HTP where 'p' denotes length of the latus rectum of the ellipse.

. Find the distance between the directrices to the ellipse 5x° + 9y =180.

(HINT: Distance between the directrices = 2_;1)
e

. Find coordinates of the points on parabola y° =16x whose focal
distance 1s 8 units.

. An equilateral Triangle ABC with side 12 cm is circumscribed by a
circle If area of the Circumcircle is Kn cm® then find the value of K.
31.If one end of a diameter of the circle 2x" +2y° —8x—12y+22=01s

(1, 2 ),then find coordinates of other end of the diameter.

32. If end points of a diameter of the circle x* + y° + ax+ by +c =0 are
(1, 2) and (3.4) .then find the value of (a+b).

33. Find equation of the set of all points difference of whose distances
from the points(5,0) &(-5,0) is always equal of 8 units.
34, Find the equation of the set of all points sum of whose distances

from the pﬂints( 0,245 ) &({}, =245 ) 1s always equal of 12 units.
. Find the equation of a circle with centre( 0, 0)and tangent 3x+4y=10.




FOR 0.36—-37
Let C, and C, be two concentric circles with centre at (2,3). If Sx+12y =7
1s tangent to circle C,.

36. Find the equation of C,.
37. Find the equation of C, if AB = 2/7 umits.

38. In the given figure orgin 1s the vertex of the parabola. If (6,6) lies on the
standard parabola, then find length of the latus rectumn.




FOR Q.3940

If OXPY 1s a square 1in first quadrant with side 8 cm, where O 1s the origin.
(OY and OX represent y-axis & x-axis respectively).

39. If coordinates of centre of circle C, are (a, b), then find the value of ax b.
40. Find the radius of curcle C,.
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ANSWERS

ANSWER Q. No. ANSWER

3 units 21 3

22 S

23 24

24 32 sq units

25 -3y =16

26 3

27 S

28 18

29 (4,48)

30 48

31 (3, 4)

¥4+ —4x—6y+11=0 32 —10

32 33 =

3

x

16 9
3 3

> O -

14 34 =

16 36
X7

15 35

3 +}-‘3=i.

16 36 (x—=2P+(p—-31" =0

(x-2) +(y-2) =4 37 (x=2P + (-3 =16

(x+ I]J + {J‘—l}J =1 38 6 units

(—6,—6) 39 16

¥ +37—10x+10y+25=0 40 (2 = 1) umits
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CHAPTER-11
INTRODUCTION TO THREE-DIMENSIONAL

GEOMETRY

* Three mutually perpendicular lines i space define three mutually
perpendicular planes, called Coordinate planes, which in turn divide the
space mnto eight parts known as octants and the lines are known as

Coordmate axes.

Three-Dimensional Coordinate Planes

e Coordinate axes: XOX', YOY', ZOZ'
¢ Coordinate planes: XOY, YOZ, ZOX or XY, YZ, ZX planes
® Octants:
OXYZ, OXYZ, OXY'Z, OXYZ', OXY'Z, OXYZ', OXYZ' OXY'Z'
* Coordmates of a point lying on x-axis, y-axis & —-axis are of the form
(%,0,0), (0,9,0)and(0,0,=) respectively.
* Coordmates of a point lying on xy-plane, y=-plane, & x=-plane are of

the form (x,y,0), (0, v,z )and(x,0,=) respectively.

* The reflection of pomnt (x, y, =) in xy-plane, y=-plane and x=-plane

is (x, ¥, —=), (=x, ¥ ,=) and (x, —y, =) respectively.




* Absolute value of the Coordinates of a point P (x, y, =) represents the

perpendicular distances of point P from three coordinate planes Y=, ZX and
X7 respectively.

* The distance between the point A4(x;, y,, ;) and B(x,, y,, =, ) is given by
AB = (5 =) + (7= 1)+ (52 - 5,)” units

LET’S PRACTICE THE FOLLOWING QUESTIONS

1. Find the perpendicular distance of the point P(-5,12,7 ) from z-axis.
2. Find the perpendicular distance of the point P(3,12,—4 ) from y-axis.

5,—6,—8) from xy-Plane.
—1,2,-8) from y=-Plane.

4. Find the perpendicular distance of the point P

(

3. Find the perpendicular distance of the point P(—5,-6,-8 ) from x-axis.
[
=

5. Find the perpendicular distance of the point P
6. Find the perpendicular distance of the point P(—3,-6,~7 ) from xz-Plane.
7. If the point P[l, 2= 3) lies 1n the p“"uctanl:, then find the value of p.




8. If the points P(5,— 2, 3) and Q(—1,—4, — 3) lies in the p™and q™octant
respectively,then find the value of (p+¢q).

9. Find the distance between the points A (cos10°,—sin10", 3) and
B(3cos10°, sinl0°, 3).

10. Find the distance between the points P (sin17°,—cos17°,4+/14) and
B(cos17°, sinl17°, 3414).

11. Find the value of \/p* +14, if the point (3, 4, 5) is at a distance of 'p' unit
from the origin (0, 0, 0).

12. Find the coordinates of the image of point A(3, 6, 4) in x=-Plane.

13. Find the coordinates of the image of pomnt B(—3, 6, 4) in y=-Plane.

14. Find the coordinates of the image of point C(—1,—2, 5) in xy-Plane.

15. If the coordinates of the image of point D(5,—1,—3) in x=-Plane 1s
P(a, b, c¢).then find the value of (a+b+c).

16. Find the coordinates of the image of pomnt P(3, 4, 5) along x-axis.
17. Find the coordinates of the image of point Q(5,—12,-13) along y-axis.
18. Find the coordinates of the image of point R(— 7,24, —25) along z-axis.

19. If the coordinates of the image of point S(—9,—2, 11) along x-axis 1s
P(a, b, ¢).then find the value of |a+b+¢|.

20. Find the length of the foot of perpendicular drawn from the point
M(3, 4,-7) on z-axis.

21. If the distance between the points ( p,—2,2023 ) and (1, 1, 2023) is 5,
then find the sum of all possible values of p.

22. Let A be the foot of perpendicular from point P(5,-2,-3) on the

xy-plane. Find the coordinates of A.




23, If'the image of P(a, b, c¢) n YZ-plane 1s Q (1, 2,—3), then find the value
of (a+b—c).
24. Find the area of the square ABCD, where coordinates of its diagonal AC
are A(2, 3,4) and C(-6,9,14).
5. Find the area of the square ABCD, where coordinates of its side AB
are A(2, 3, 4) and B(—6,9,4).
. Find the point on x-axis which is equidistant from the pomnts P (3,35, 2)
and Q (5, 5,-2).
. Find the point on y-axis which 1s equidistant from the points A (3, 5, 5)
and B (5, 9, 3).
. Find the point on z-axis which 1s equidistant from the pomnts M (1, -2, 7)
and N (2,-1, 13).
. Find the point on y-axis which 1s at a distance of 10 units from the point
P (-8, 2, -6).

. Find the point on z-axis which 1s at a distance of 5 units from the point
A(-3,-4, 2024).
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ANSWERS

ANSWER Q. No. ANSWER

13 units 16 (3.-4.-5)

S units 17 (-5,12,13)

10 units 18 (7,-24,-25)

8 units 19 18

1 unit 20

6 units 21 4

S 22 (3,-2,0)

11 23 4

2 units 24 100 sq units

4 units 25 100 sq units

8 26 4,0,0)

(3,-6,4) 27 (0,7,0)

(3,6,4) 28 (0,0,10)

(-1,-2,-5) 29 (0,2,0)

3 30 (0,0,2024)
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CHAPTER-12
LIMITS AND DERIVATIVES

» For any two functions /' (x ) and g (x), the fﬂllmug properties hold:
(aygigljf(x)ig(x}]=im[ x) Jetim] ¢ ()]
G)lim[ £ (x) ¢ ()] =lim| 7(x) Jtim[ & (x)

_f }hm[f )
il e ()]

« Some standard limits

. (‘s . (tanx ;
(a) !11_% ,, J—l (c) ];n_}ré(cns.r]—l

_].EI"-. s

hn[g(x]]i 0

(c) ]jm[
A—a g I

al x—a

. 5 . (1—cosx e
(@) lim 20 (9 hm[

\ X

» The value of derrvative of /(x) at a point '’ is given by
+h )—
f(ﬂ]:llﬂlf(a ) f(ﬂ)

h-0 h

* Some standard results:

(a) %(f]za.x“—l (b) i SN X )=cosx {c)i(cnsx}z—sﬂx
{Ii'.r 2 'Ii'lIT 2 d
(d) —(tanx)=sec”x (e) E(mt.ﬁ:]z—cﬂsec X (ﬂafsec::]zsec.x.tmx

(2) i—(cnsem}:—cﬂsecx. cot x (h) %[105_1;): %}I =)




LET'S PRACTICE THE FOLLOWING QUESTIONS

—0\ tan Sx

2023 x+ sin *'EJ
tan x

1- cns(z{] 31’)]

1. Find the value of L, where L = lim[ Sinl [}r)_

. Find the value of L, where L =lim

x—0

. Find the value of L, where L —llm[
,

. Find the value of L, where L =lim = ':'::5 8x )

—0 \ X J

F1_ 3
. Find the value of L, where L =lim 1—cost :
=0 ] —-cosdx )

x—3 _17__1

224
6. Find the value of L., where L =lim ['T _1].

- Evaluate: L = lllll(

r—al

(" + 2™ +..x') - 2024
2025(x—1)

3
Evaluate: L =lim['T _2'1”1}

x—1 x—1
£
COSx—SsInx

L =lim : — |.then find the value of vL* +2.

n
% _x
4 /

[ \
ﬁ SIN X — COS X

10. If L =lim _then find the value of -,

n
i——
i

x——
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11. Find the value of L, where L =lim( sin 8x.cos4x.cot 2x ).

x—

(JZ{}24+1¢ J2024—x

12. f L=lm

1—0

13. Find the value of L, where L =lim

r—0

] then find the value of L_

x+SIn 2x+ IHH?)*EJ

X—uo

14. Find the value of L, where L =lim ( X.SIn ( Al D

15. If £ (x) = sin” (cos 5x) + [cos(cos 5x) T , then find the value of f '(x).
[Hint: sin’a + cos’a =1]
16. If f(x) = tan” (sin(cos x)) — [sec(sin(cos x)) | . then find the value of f'(x).

[Hint: sec’a—tan" o =1]
/ \

X e

3tan— —tan® —

17. Ify= 3 3 ,I:h+t:1"1f11‘u:i{—Iﬁ;—‘Ji.rlmn.*\::E
" dx 4

,then find @ when x = =
dx

.cot 9x, then find f1.!&*11&3'3. X =
dx 4

¢ . 7
tan- Sx—tan- 4.
19. Hy= : > ]

| 1-tan” 5x.tan” 4x

20. Ify = (x* +D(x'° + D +D(x* +1)(x* +1)(x* —1), then find oy at x=1.

'(.'
1

21. Ify = (™™ + % + x4 ...+ D)(x-1), then find % at x = 22023
X




x+2022 ,
)= ,then find f'(x) at x=—2023.
x+ 2024

L

Iff(x)="C +7C_,—""C._,, where x € (0,98) then find the value
of £1(x).

. Find the value of L, where L :1]_'1_;.[{‘!1(

sin 3x+ 28in 2x — sin.r]

X

SIN3x—2smm2x+sinxy
7 .

. Find the value of L, where L =1]1_}1£}( 5

3

26. Find the value of L, where L =111_£(
X ""'

Sin 3x — 28in 2x + sinx]

Ly G -"J-]"]
If im2 ; = 80, then find the value of 3/5n+2.

3
X—s X—

16
L —tim 2]

=0 (1+ %) —1

,then find the value of (L—3).

. Find the value of L =]1'm4ser st .
H; tanx—1

2024 —cos’ (x°+x° + x+1)—sin’ (1+ x + x*+x°) then find &

A=
5
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ANSWERS

ANSWER

Q. No.

ANSWER

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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CHAPTER - 13
STATISTICS

* Range of ungrouped data and discrete frequency distribution
Range = Largest observation — smallest observation

* Range of Continuous Frequency Distribution
Range = Upper limit of highest class — lower limit of lowest class

* Mean deviation for ungrouped data or raw data

Ylx x| .
' ,where ¥ is the Mean
n

Sis,-M|
[

Mean deviation about mean =

Mean deviation about median = ,Where M 1s the Median

* Mean deviation for grouped data
( Discrete frequency distribution and continuous frequency distribution )

> filx -%]
N

2 filx —M|
N

Mean deviation about mean = ,Where ¥ 1s the Mean

Mean deviation about median =

Note: N= Z 5
* Variance is defined as the mean of the squares of the deviations of observations

,where M is the Median

from mean.

» Standard Deviation ‘0" is positive square root of variance. = |0 = +/Variance

» Variance and Standard Deviation ( SD ) for ungrouped data

’:_£ =, 3 e - l = 2
ET—HZ(II. %) ::=S.JlD. c \/Hz{xf %)




» Standard deviation of a discrete frequency distribution

1 — l e, 3
SD:E:JEZ“}:(II_I) ZE‘JNE‘}{;I" —(zf;xl.)
* Short cut method to find variance and standard deviation

h?

e
SD.=0= %JNZ = {z fy.)’ ,where: y. = L ;A

 If each observation 1s multiplied by a positive constant k then variance of the

Variance= - =

[N v - )]

resulting observations becomes k- times of the original value and standard
deviation becomes k times of the original value.

 If each observation is increased by k, where k is positive or negative, then
variance and standard deviation remains same.

» Standard deviation is independent of choice of origin but depends on the scale

of measurement.

_ 1
* The mean of first 'n' natural number 15%.

* The mean of first ‘n’ even natural numbers is(n+1).

* The mean of first ‘n’ odd natural numbers is n.

|

b

LET'S PRACTICE THE FOLLOWING QUESTIONS

1. Find the mean of first nine natural number.
2. Find the mean of first 101 whole number.
3. If the mean of first 10 even natural numbers 1s 'm’, then find the value

of 3/m-73.




4. If the variance of n observations 1s 42.25, then find the standard deviation.
5. If the standard deviation of n observations 1s 4.5, then find the varance.
6. If the mean of first 10 odd natural numbers 1s ', then find the value of

10,

7. If the mean of a, b, ¢, d and e 1s 2024, then find the mean of

4
4

e M Mt
4? 141

andf.
4

8. If the vanance of a, b, ¢, d and e 1s 16, then find the variance of —, —, —

andE .
4

9. If the variance of a, b, ¢, d, e and f 1s 25, then find the standard deviation of
3a,3b,3¢c,3d and 3e.

10. If the variance of a, b, ¢ and d 1s 9, then find the value of
standard deviation of a—2024.b—2024,¢—2024,d —2024,e— 2024
standard deviation of @+ 2023,b+2023,¢c + 2023, d + 2023,e+ 2023
11. If the standard deviation of a, b, ¢, d and e 1s 5, then find the value of
variance of a+2024.b+ 2024, ¢+ 2024, d + 2024, e + 2024
variance of a—2023,b—2023,c-2023,d —2023,e—2023

12. If the standard deviation of a, b, ¢ and d 1s : . then find the variance

V2024

of 2024a+2023,2024b+2023,2024¢ +2023,2024d + 2023, 2024e + 2023.
13. Find range of the observations 1, 2, 5, 3, 0, 8, 10, 9.
14. Find the mean deviation about Mean for 5, 15, 25, 35, 45.
15. Find the mean dewviation about Median for 5, 25, 15, 45, 35.
16. The sum of the squares of deviation about mean for 10 observations 1s 250.
If the mean 1s 50, then find the Standard deviation.




17. The sum of the squares of deviation about mean for 16 observations
1s 64. If the mean 15 4, then find the Variance.

18. If the variance of 1.4, 1.8, 2.2, 2.6 and 3 1s ‘k’, then find the variance of
28.36,44,52 and 6 in terms of 'k'.

19. If the S.D. of 0.01, 0.03, 0.006, 0.008 and 0.23 1s ‘k’, then find the
variance of 0.1, 0.3, 0.06, 0.08 and 2.3 in terms of k.

20. Find the variance for the following data:
10

D =385

i=1

21. Find the standard dewviation for the following data:

10 10
> x,=60,> x° =400
i=1 i=1

22. Find the standard deviation for the following data:

ix]. :Sﬂ,i(.q —5)’ =160
i=1 i=1

23 . If the vartance of 1, 2, 3, ......10 18 %,then find \/p+1.

n -1

|

[Hint: Variance of first n natural numbers 1s ™

24. Find the variance of 6, 12, 18, ......60.
1

[Hint: Variance of first n natural numbers 1s 5 .

25. If the standard deviation of 1, 2, 3, 4 and 5 1s the p, then find

the value of p° +1.

Page | 81




26. The median of a set of 2023 distinct observations 1s 1204. If each of
largest 1011 observations of the set 1s increased by 5, then find the

median of the new set.
27. Find the mean of the following data:
X 1 2 3 4
S G G Gl T G
28. Find the mean of °C,,’C,,’C,,....,” C,.
29. Find the mean deviation about median of the following data:
0,1,2,2,3,3,3,3,3,6
30. Find the mean deviation about mean of the following data:
15 1572238253 3- 2. 3.5 65

=2
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ANSWERS

2
Z,
)

ANSWER

Q. No.

ANSWER

16

17

18

19

20

21

22

23

o QO 3| x| | da| N | =

24

k.
=]

23

[
(-

26

ok
I

27

ot
Catd

28

29

30
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CHAPTER - 14
PROBABILITY

* Random experiment: If an experiment has more than one possible outcomes
and it 1s not possible to predict the outcome in advance then experiment is

called randomn experiment.

» Sample space: The collection or set of all possible outcomes of a random
experiment is called sample space. It is denoted by S.

Each element of the sample space(set) is called a sample point.
Event. A subset of the sample space associated with a random experiment

is called an event.

Elementary or Simple event: An event which has only one sample point is
called a simple event.

For example: when an unbiased die is thrown, then getting an even prime
number on the die is an example of simple eventi.e. {2}

Compound event: An event which has more than one sample point is called
a compound event.
For example: when an unbiased die is thrown, then getting an even number

on the die is an example of compound event i.e. {2,4, 6}

Sure event:If event 1s same as the sample space of the experiment, then event
1s called sure event.

In other words, an event which is certain to happen is a sure event.

For Example: when an unbiased die is thrown, then getting a number less than
7 on the die is an example of Sure eventi.e. {1,2,3,4, 5, 6}

|




» Impossible event:Let S be the sample space of the experiment,¢ — S, ¢ is
called impossible event. In other words an event which is impossible to
happen 15 the impossible event.

For Example: when an unbiased die is thrown, then getting a number More
than 6 on the die is an example of impossible eventi.e. {} or ¢

* Exhaustive and Mutually Exclusive Events:

EventsE ,E,, E; E_ are such that
(i) B,V E,UEu = S, thenEvents E,, E,, E, E are
called exhaustive events.
(ii) E, ~ E, = ¢ for every1 = j then Events |, E,, E, E_ are called
mutually exclusive.
* Probability of an Event: For a finite sample space S with equally likely
n(A)

outcomes, probability of an event A 1s defined as P(4) = E
n

where 11(.4) is number of elements in A andn(S) is number of elements
in set S and 0 < P(4) <1

« If A and B are any two events then

P(Aor B)= P(Au B)= P(A)+P(B)-P(4 n B)

If A and B are mutually exclusive events, then P(.4 ~ B)=0,s0

P(Au B)=P(A)+ P(B)

* P(A)+ P(A)=1=|P(A)+ P(not A) =1

* P(Sure event )= P(S) =1, P(impossible event)=P ( ¢) =0
* P(only A)=P(A) —-P(A n B)=P(A n B")
P(only B)=P(B) — P(A m B)=P(A' n B)




LET'S PRACTICE THE FOLLOWING QUESTIONS

1. The probability of an event A 1s 0.7 and that of B 1s 0.2.If A and B are
mutually exclusive events, then find the probability of either A or B.
BP(B}
P(4)
3. fP(A)=a,P(B)=b, suchthat a, b+ 0,then find the value of
P(A—B)+ P(B—A)
P(AUB)—P(ANnB)
. IfP(A)=a,P(B) =D, suchthat a, b= 0, then find the value of k,
when P(A— B)+ P(B—A)=P(A)+ P(B)—kxP(AnB).

2. IfP(A)= = P(B}= —, then find the value of

. If A and B are mutually exclusive events and P(A) = 0.1, P(B) = 0.4, then
find the value of 10[P(A "B)—3P(B nA)]

. A fair die 1s rolled. If the probability of getting a multiple of 2, 3 or 5
1s 'p, then find the value of 6p.
7.Let §={1,2,3,4,5,6} and E={2, 3, 6},then find the value of 3_3P(LE} |
2— P(E)
8. If A and B are Mutually Exclusive & Exhaustive events,then find the

value of P(AnB)+ P(AU B).

9. If a pair of fair dice 1s rolled, then find the probability of getting sum
of the numbers as 9 or a multiple of 5..

10. A pair of fair dice 1s rolled. If the probability of getting different
numbers on both the dice is 'p', then find the value of /36 p—5.
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. If a pair of fair dice 1s rolled, then find the probability of getting
the sum as neither an even number nor a multiple of 3.

. If a is an integer belonging to [1,20], then find the probability that

the graph y=x" —2( a—3) x+ (5— a) is strictly above the x-axis.
[HINT: For graph to be above x-axis, D =b* —4ac < 0]
. If a is an integer lying in [-9,10], then find the probability that the

graph y =—x" + (a—1) x—9 is strictly below the x-axis.
[HINT: For graph to be below x-axis, D =b” —4ac < 0]
. Three letters are written to three different persons and addresses are

written on three envelopes. Find the probability that without
looking at the addresses, exactly one letter 1s placed in the right envelope.

5. Three letters are written to three different persons and addresses are
written on three envelopes. Find the probability that without
looking at the addresses, all three letters are placed in the right envelope.

. Four digit numbers are formed using the digits 0, 7, 9 and 5 without
repetition of the digit. If 'p' 1s the probability of a number being divisible
by 5,then find the value of 9p.

. Four digit numbers are formed using the digits 0, 7, 9 and 5 without
repetition of the digit. If 'p' is the probability of a number being divisible
by 4,then find the value of 11p.

. Three digit numbers are formed using the digits 0, 1, 2, 5, 7. A number

18 chosen at random out of these numbers.If 'p' 1s the probabihty that
this number has the same digits, then find the value of IUJE .
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19. Three dice are rolled once. If the probability of getting different numbers

. .m :
on the three dice 18 —, where m and n are co-prime, then find the value

7
of mm+m+n.

20. Three unbiased coins are tossed once. If the probability of getting atleast
two heads 1s p, then find the value of (2p)™.

21. Four unbiased coins are tossed once. If the probability of getting even
numbers of heads 1s p, then find the value of 8p.

22. Let N be the sum of numbers appeared when two fair dice are rolled.
If the probability that N—2, N and N + 6 are in geometric progression

18 % _then find the value of m.

23. Let N be the sum of the numbers appeared when two fair dice are rolled.
If the probability that N—4, N and 2N -3 are in Anithmetic progression

be %,ﬂlﬂll find the value of m

24. Let A and B be two mutually exclusive events such that P(A)=0.4 and
P(AUB) =0.9, then find the value of 10P(B).

25. Let S={1,2.3,...,100} .If the probability that a randomly chosen number n
from the set S such that HCF(n, 17) =1 18 p,then find the value of 20p.

26. Let S={1,2,3,...,100} .If the probability that a randomly chosen number n
from the set S such that HCF(n, 97) =1 1s p,then find the value of 100 p.
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. In a leap vear, If p 1s the probability of having 53 Mondays or 53
Tuesdays and ¢ 1s the probability of having 53 Mondays and 53
Tuesdays, then find the value of 7( p+ q).

. In a leap vear, If p 1s the probability of having 53 Mondays or 53
Fridays and g 1s the probability of having 53 Mondays and 53
Fridays, then find the value of 7(p—q).

P(B—A)

IfP(A-B)=

= (0.1, then find the value of P(4\w B)— P(ANB).

P(A-B)

IP(B—A)= = 0.1, then find the value of P(4w B) such that

P(AnB)=02.
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ANSWERS

ANSWER

Q. No.

ANSWER
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