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Mathematics

MATHEMATICS (1* Year) Syllabus

UNIT -1: Sets and Functions

Sets

Sets and their representations. Empty set, Finite and
Infinite sets, Equal sets, Subsets, Subsets of a set of
real numbers especially intervals (with notations),
Power set, Universal set, Venn diagrams, Union and
Intersection of sets, Difference of sets, Complement
of'a set, Properties of Complement of Sets, Practical
Problems based on sets.

Relations & Functions

Ordered pairs, Cartesian product of sets. Number of
elements in the Cartesian product of two finite sets.
Cartesian product of the sets of real (upto
R x R). Definition of relation, pictorial diagrams,
domain, co-domain and range of a relation. Function
as a special kind of relation from one set to another.
Pictorial representation of a function, domain co-
domain and range of a function. Real valued
functions, domain and range of these functions:
Constant, identity, polynomial, rational, modulus,
signum, exponential, logarithmic and greatest integer
function, with their graphs. Sum, difference, product
and quotients of functions.

Trigonometric Functions

Positive and negative angles. Measuring angles in
radians and in degrees and conversion of one into
other. Definition of trigonometric functions with the
help of unit circle. Truth of sin’x + cos’x= 1, for all x.
Signs of trigonometric functions. Domain and range
of trigonometric functions and their graphs.
Expressing sin (x £ y) and cos (X+£ y) in terms of
sinx, siny, cosx & cosy and their simple application.
Deducing identities like the following :

tan (v £ y) tanx + tan y "
an (x = = = +y)=
Y litanxtany’co x)

cotxcotyFl

cotytcotx

xX=y " 5 X+y X-y
, CO! cosy=2c¢ s
5 S X y 08— cos T

. . Lox+y
sinx +siny =2 sin T, cos

xX—-y 2 . x+y . Xy
—=,c0s Xx—Ccos y=—2si St
3 y sin—=sin—

. a x .
sin x — sin y =2 cos sin

Identities related to sin 2x, cos 2x, tan 2x, sin 3x,
cos 3x and tan 3x. Trigonometric equations Principal
solution, General solution of trigonometric equations
ofthe type sin x =sin y, cos X = cos y and tan x = tan
y. Proof and Simple applications of sine and cosine

formula.

UNIT - 11 : Algebra

1.

Principle of Mathematical Induction

Process of the proof by induction, motivation the
application of the method by looking at natural
numbers as the least inductive subset of real
numbers. The principle of mathematical induction

and simple applications.
Complex Numbers and Quadratic Equations

Need for complex numbers, especially /] , to be
motivated by inability to solve some of the quardratic
equations; Algebraic properties of complex numbers.
Argand plane and polar representation of complex
numbers. Statement of Fundamental Theorem of
Algebra, solution of quadratic equations in the
complex system. Square root of a complex number,

cube roots of unity and its properties.
Linear Inequalities

Linear inequalities. Algebraic solutions of linear
inequalities in one variable and their representation
on the number line. Graphical solution of linear
inequalities in two variables. Graphical solution of

system of linear inequalities in two variables.
Permutations and Combinations

Fundamental principle of counting, factorial n. (n!),
Permutations and combinations, derivation of
formulae and their connections, simple

applications.
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Binomial Theorem

History, statement and proof of the binomial theorem
for positive integral indices. Pascal's triangle,
General and middle term in binomial expansion,

simple applications.
Sequence and Series

Sequence and Series, Arithmetic Progression (A.P.).
Arithmetic Mean (A.M.) Geometric Progression
(GP.), general term of a G.P, sum of n terms of a
G.P., Arithmetic and Geometric series, infinite G.P.
and its sum, geometric mean (G.M.), Harmonic
(mean) relation between A.M., GM. and H.M.,

Formula for the following special sum :

Arithmetico-Geometric Series, Exponential Series,

Logarithmic Series, Binomial Series.

UNIT-III : Co-ordinate Geometry

1.

Straight Lines

Briefrecall of two dimensional geometry from earlier
classes. Slope of a line and angle between two lines.
Various forms of equations of a line : parallel to axis,
point-slope form, slope-intercept form, two-point
form, intercept form and normal form. General
equation of a line. Equation of family of lines passing
through the point of intersection of two lines.

Distance of a point from a line, Shifting of Origin.
Conic Sections

Sections of a cone : circles, ellipse, parabola, hyperbola;
apoint, a straight line and a pair of intersecting lines
as a degenerated case of a conic section; Standard
equations and simple properties of Circle, parabola,

ellipse and hyperbola.
Introduction to Three-dimensional Geometry

Coordinate axes and coordinate planes in three
dimensions. Coordinates of a point. Distance

between two points and section formula.

UNIT-1IV : Calculus

1.

Limits and Derivatives

Derivative introduced as rate of change both as that
of distance function and geometrically. Intuitive idea
of limit. Limits of polynomials and rational functions,
trigonometric, exponential and logarithmic
functions. Definition of derivative, relate it to slope
of tangent of a curve, derivative of sum, difference,
product and quotient of functions. The derivative of

polynomial and trigonometric functions.

UNIT-V : Mathematical Reasoning

1.

Mathematical Reasoning

Mathematically acceptable statements. Connecting
words/phrases-consolidating the understanding of "if
and only if (necessary and sufficient) condition,"
"implies", "and/ or", "implied by", "and", "or", "there
exists" and their use through variety of examples
related to real life and Mathematics. Validating the
statements involving the connecting words,
difference between contradiction, converse and

contrapositive.

UNIT-VI : Statistics and Probability

1.

Statistics

Measures of dispersion; Range, mean deviation,
variance and standard deviation of ungrouped/
grouped data. Analysis of frequency distributions
with equal means but different variances.

Probability

Random experiments; outcomes, sample spaces (set
representation). Events; occurrence of events, not',
'and'and 'or'events, exhaustive events, mutually
exclusive events, Axiomatic (set theoretic)
probability, connections with the theories of earlier
classes. Probability of an event. Probability of 'not/,

'and' 'or' events.
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QUESTION PATTERN OF CHSE

Unit  Topic Marks
I Sets and Functions 29
II Algebra 37
I Co-ordinate Geometry 13
v Calculus 06
\Y Mathematical Reasoning 03
VI Statistics and Probability 12
Total W

GENERAL IMSTRUCTIONS :

1. All questions are compulsory in Group A,
which are very short answer type questions.
All questions in the group are to be answered in one word,
one sentences or as per exact requirement of the question.

2. Group-B contain 5 (five) questions and each question have 5 bits,
out of which only 3 bits are to be answered (Each bit caries 4 Marks)

3. Group-C contains 5 (five) questions and each question contains 2/3 bits,
out of which only 1 (one) bit is to be answered. Each bit caries 6 (six) Mark

No. of Periods
60
70
40
30
10
30

220

(1 x 10 =10 Marks)

(4 x15 = 60 Marks)

(6 x 5 =30 Marks)
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CHAPTERS IN BRIEF

SETS 7.

Set is a collection of well defined objects. The
objects are called elements.

Sets are denoted by Capital Letters A,B,C ...
and elements are denoted by small letters
ab,c, ....

Sets are represented in two forms.
(1) Roster form or Tabular Form
(i1) Set Builder Form
Set of all positive even number 8.
=1{2,4,6,8, ...} (Roster Form)
= {x : x is an even integer}
(set builder form). 9.

Empty Set : A set which does not contains
any element is called an empty set.

It is denoted by ¢
v d={ }={x:x#x}

Cardinality of a Set : The number of
elements of a set is called the cardinality of a
set. The cardinality of a Set A is written as

|A] or 0 (A). 10.

Equivalent Sets (Similar Sets) : Two sets are
said to be equivalent if they have the same
cardinality.

Two Sets A and B are equivalent if |A| = |B| .

Subset : It every element of the Set A is also
an element of the Set B, then A is said to be

subset of B. It is denoted by A — B.
Note : If x € A= x B, then A = B.

Proper Subset : If every element of the Set
A 1is also an element of the Set B and in B,
there exists at least one element which is not
an element of A, then A is said to be a proper
subset of B. It is deonoted by ACB.

11.

Equal Sets : Two Sets A and B are said to be
equal if every element of A is an element of
the Set B and every element of the Set B is
also an element of the Set A. It is written as
A=B.

Thus A=B if xeA=xeB and

xeB=xecA.
i.e. A=B if xe A< xeB.

Note:If AcBand Bc A,then A =B.

Universal Set : It all the Sets under
consideration are subsets of a particular set,
then this particular set is called the universal
set. It is denoted by E.

Comparable Sets : Two non empty sets A
and B are said to be comparable if either

AcBorBc A or A=B.

Example-1: A ={a,b,c}, B={a,b,c,d} are
comparable sets.

Example - 2 : A = {1,2,3}, B={2,3,4} are
not comparable as neither A = B nor Bc A
nor A=B.

Power Set : The Set of all subsets of a Set is
called the power set of the set. If A be a set,
then its power set is written as P(A).

Note : If |A| =n then [P(A)|=2".

Union of Sets : The union of two Sets A and
B is a set whose elements belong to either

A or B or both. It is denoted by AUB.

S AUB={x:xeA or xeB}.
Example :
IfA=1{2,3,4},B={4,5, 6}
then AUB={x:xe€A or xeB}
={2,3,4,5,6}
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Notes :

1) AUA=A

(i) AUZ=A

(i) AUE=E

(iv) AcAUB and B AUB

(v) xeAUB< xeA or xeB

(vi)IfA, A,
their

AUAU..UA,.

..., A_be n number of sets, then
union is  written as

It is denoted by HAi

» UA =AUAU..UA,.

Intersectin of Sets : If A and B be two sets
then their intersection which is denoted by

A (B is a set whose elements are in both
A and B.

ANB={xe€A and x € B}.

Example -

IfA=1{2,3,4},B={4,5,6}

then A(N\B={x:x €A and x e B} ={4}.
Notes :

(i) ANB=A

(i) ANG =0

(i) ANE=A

(iv) ANBc A and ANBcB

(v) xeA(NB<xeAand xeB
(vi)IfA ,A,,
their interesection is A, (1 A,..."A, .

..., An be n number of sets, then

It is denoted by QAi .

2 NA=ANA,N..NA,.

13.

14.

15.

16.

17.

(i)

(iii)

Disjoint Sets : Two Sets A and B are said to
be disjoint if they have no common elements

ie. ANB=9.

Difference of two sets : If A and B be two
sets then their difference which is denoted by
A - B is a Set whose elements are in A but
does not belong to B.

S A-B={x:x€A and x ¢ B}
Similarly B-A={x:xeBand x ¢ A}

Complement of a Set : [f Abe a Set and E be
the universal set, then the complement of A is

a a set whose elements are in E butnotin A. It
is denoted by A° or A'.

. AorA'=E-A
={x:xeEand x¢ A}.

Symmetric difference of two sets : If A and
B be two sets then the set which is the union
0 f
A - B and B - A is called the symmetric

difference of two sets. It is denoted by AAB.
~AAB=(A-B)UB-A)
={xeAorxeB}and x g A(B}.
Algebra of Sets :

Commutative Law :

If A and B are two sets, then
(a) AUB=BUA
(b) ANB=BNA.

Associative Law :

If A, B and C be two sets, then
(a (AUB)UC=AUBUC)
(b) (ANB)NC=AN(BNC)

Distributive Law :

If A, B and C be three sets, then
(@) AUBNC)=(AUB)NAUC)
(b) ANBUC)=(ANB)UANC)




Class - XI

Mathematics

(iv) De Morgan’s Law :

18.

If A and B are two sets, then
(a (AUBY=A"NB
(b) (ANB)'=A"UB

Product of two sets : If A and B are two sets
then their product which is denoted by A x B
is a set of order pairs (x, y) such that x ¢ A

and yeB.
L AxB={(x,y):xe A and y € B}
Example : [fA={2,3,4},B={4,5, 6}

then A x B = {(2, 4), (2, 5), (2, 6), (3, 4),
(3,5),(3,6),(4,4),(4,5), (4,6)}.

Note :

Order Pair : A pair of numbers maintaining
an order in called an order pair. An order pair
containing a and b is written as (a, b).

(1) (aa b) E= (bo a)
(i1) If (a,b)=(c,d)thena=cand b=d.

RELATIONS AND FUNCTIONS

Relation : A relation R from a set Ato a set B
is a set of order pairs (x, y) such that x e A
and y € B and x is related to y.

~R={x,y):x €A, yeB and xRy}

where xRy = x 1is related to y. Here y is
called the image of x.

Example
LetA=1{2,3,4},B={6,7, 8}
~R={x,y):xe€A, yeB and xRy}
where xRy = x i1s a factor of y
={(2,6),(2,8),(3,06),(4,8)}

Here we see that R c AxB.

Note -

1. Arelation R from A to B is defined as a
subset of A x B.

2. xRy=(x,y)eR

3. Since & <« AxB,so ¢jisarelation from
AtoB.

4. Since AxBcAxB,so Ax Bisa
relation from A to B.

Domain : The set of all first elements of the
order pairs in R is called the domain of the
relation.

-, Domain R — A .

Codomain : If R be a relation from A to B
then the Set B is called the Codomain of the
relation R.

Codomain of R = B.

Range : The set of second elements in the
relation R from A to B is called the range.

Range of R = Codomain.

Inverse Relation : If R be a relation from A
to B then its inverse relation R from Bto A a

defined as R™' = {(y,x):(x,y) eR}.
Example :

IfR={(2,6), (2, 8), (3, 6), (4, 8)}

then R-1 = {(6, 2), 8, 2), (6, 3), (8, 4)}
Note : If R be a relation from A to B then
(i) Domain R = Range (R™!)

(i) Range R = Domain (R")

Different Types of Relations
Relations from A to B are of four types.
(1) One - one relation

(i) Many -one relation

(ii1) One - many relation

(iv) Many - many relation
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One - one relation : A relation R fromAto B
1s said to be one - one if different elements of
A have different images in B.

Turn for x,, X, € A and

X, 72X, =YV #Y,

Many - one relation : A relation R from
A to B is said to be many - one if different
elements of A have the same image is B.

. For (x,,y,)eR and (x,,y,)eR and
X, #X, buty =y,.

Many - many relation : A relation R form A
to B is said to be many - many if it is many -
one and one - many.

Note : If A = {a, b, c}, then the smallest
relation on Ais @ and the largest relation on
AisAxA.

Functions : A relation f from a set A to a
set B is said to be a function if forevery x € A ,

there exist one and only one image y€B

where (x,y)ef.

Here y is called the image of x and is written
as y = f(x).

x is called the pre-image.

A is the called the domain and B is called the
Codomain.

The set of all images is called the range and is
denoted by f(A).

LA ={f(x):xeA}
Note :

(1) Range is a subset of Codomain i.e.
f(a) c B.

(2) If f is a function from A to B and
(x, y)ef then f(x)=y.

(3) A function f from A to B is denoted by
f:A—>B.

10.

Equal Functions : Two functions f: A —s B
and g: A — B aresaid to be equal if for every
xeA, f(x)=g(x).

Thus two functions f and g are equal and is
written as f = g if

(i) domain f=domain g

(i1) range f=range g

(ii1) for every x e dom f or dom g f(x) = g(x).
Real valued function : A function whose

range is either the set R or one of its subsets
is called the real valued function.

If the domain of each function is either R or a
subset of R then it is called a real function.
Constant function : A function f:R - R

defined by y = f(x) = ¢ for every x eR 1is
called a constant function.

Range of this constant function is {c}.

Identity function : A function f:R - R

defined by for each x e R, f(x) = x is called
the identity function.

Absolute value function (Modules function):

Afunction f : R — R definedby y =f(x) =|x]|

x when x>0

where |X| = {_x when x<0

1s called an absolute value function or modules
function.

Signum function : A function f:R —» R is
called a signum function if for each x ¢ R,
f(x)=Sgn(x).

%]

—~when x #0
Where S81(X) =1 x

0 when x=0
Above function can be written as
—1 whenx <0
Sgn(x)=<0 when x=0

1 when x >0
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Greatest integer function (Bracket function):
A function f:R — R is called the greatest
integer function if for each x ¢ R .

f(x) = [x] where [x] is the greatest integer less
than or equal to x.

-2 when —-2<x<-1
—1 when —-1<x<0
Thus [X]=40 when 0 <x<1

I when1<x <2

2 when 2 <x<3

Exponetial function : A function f:R —» R
is called an exponential function if for each

x e R, f(x)=a* where 3 eR".
Laws of Exponential Functions

Fora,b>0and X, yeR

a*.a¥ =a*"

- = axfy

y
(ab)* =a* b
Sk

b b*
@y =a®

Ifazl,a*=a"=>x=y

(vi) Ifa>1,then a* >a’ => x>y

(viii) Ifa<1then a*>a’ = x<y

TRIGONOMETRIC FUNCTIONS

Measure of an angle : The measure of an
angle is the amount of rotation from the initial
side to the terminal side.

The angle is positive if the direction of the
rotation is anticlockwise. The angle is negative
if the direction of the rotation is clockwise.

Right angle : If the revolving ray rotates from
initial position to terminal position describes
one quarter of a circle, then we say the measure
of the angle is a right-angle.

System of measurement of angles :

Degree measure : If a right angle is divided
in to 90 equal parts, then each part is called a
degree. It is written as 1°.

A degree divided into 60 minutes and a minute
is divided in to 60 seconds.

. 1 right angle = 90°
1° =60
1'=60"

Radian measure : The angle subtended at the
centre of a circle by an arc of length equal to
the radius of the circle is called
1 radian. It is denoted by 1°.

Relation between degree and radian
2 radian = 360°

— g radian = 180°

T
— radian = 90°

2
0
1 radian = degree.
I degree = — 5 radi
egree = oo radian.

Trigonometric functions of compound angles
Sin(x+y)=SinxCosy+CosxSiny
Sin(x —y) =Sinx Cosy—CosxSiny
Cos(x+y)=CosxCosy—SinxSiny

Cos(x —y)=CosxCosy+SinxSiny

tanx +tany
tan(x +y) =————
l-tanxtany
tan X —tan
tan(x —y) = ALX-
l+tanxtany
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CotxCoty—1 2Cos’x =1+Cos2x
Cot(x+y)=———"—
Coty+Cotx .
2Sin“x =1-Cos 2x
CotxCoty+1
Cot(x-y) = Coty—Cotx. Sin3x =3Sinx —4Sin’x
tanx +tany+tanz—tanxtan ytanz Cos3x =4Cos’x —3Cosx

tan(x +y+z)=
1-tanx tan y —tan y tan z — tan z tan X

3tan x —tan® x

5.  Product of Sine and Cosine functions as tan 3x = >
1-3tan” x

their sum and difference

2 Sin x Cos y = Sin (x+y) + Sin (x-y)

2 Cos x Sin y = Sin (x+y) - Sin (x-y)

2 Cos x Cos y = Cos (x+y) + Cos (x-y)
2 Sin x Sin y = Cos (x-y) - Cos (x+y)
Sum or difference of Sine and Cosine

smmsmn:zsmC;DcOsC_D

2
SinC—Sin D =2 Cos 2 sin &P
2 2
COSC+COSD=2COSC+D Cosc_D
2 2
CosC—CosD=—2SinC+D SinC_D
2 2
_2sin S Pgin P=C
2 2
Multiple angle formula
Sin 2x = 2Sin x Cos x = 20X _
1+ tan” x

Cos2x = Cos*x —Sin*x
=2Cos’x —1=1-2Sin’x
_1-tan’x

1+ tan’ x

2tan X
tan2x =

1—tan’ x

Cot’x —1
2Cotx

Cot2x =

10.
(i)
(ii)

Submultiple angle formula

0 2tan9
Sin6:2Sin—Cos—:—2e
2 1+tan® —
2
CosO= COSZQ—Sinzgz 2C0529—1
2 2 2
1—tan29
=1-2Sin* == 2
, 0
I+tan” —
2
2tan9 Coszg_
tanez—z, Cot0= 5
l_tanzf 2C0ti
2 2

Maximum and minimum values of
aCos0+bSin0

The maximum value of aCos0+bSin8 is

VJa?+b?

The minimum value of aCos0+bSin0 is
—Ja’ +b?
i.e. —/a?+b> <aCos0+bSin0<+/a’+b?

Trigonometric Equations

If Sin6=0, then 9 =ny where n 7.

If Cos0 =0, then 92(2H+1)§ where n ¢ 7.
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T
(i11) If Sin®=Sina where o lies between ——

(iv)

v)
11.
(1)

(i)

(iii)

Mathematics

2
T
and > then 0 =nn+(-1)"o where n ¢ 7.

If Cos0 =Sino where o lies between 0 and

7, then 6 =2nm + o where 7.
If tan 6 = tan o then 6 =nn+ o where ¢ 7.

Applications of Sine and Cosine formulae
Sine formula : In any triangle ABC,

a b ¢ _9R _
SinA SinB_ SinC where R is the

radius of the circle circumscribing the trianlge
ABC.

Cosine formula : In any triangle ABC,
a’ =b’ +c> —2bcCosA
b>=c*+a*—2caCosB

¢ =a*+b’>—2abCosC.

2 2 2
.'.CosA:M
2bc
2 2 1.2
Cospo S ta —b°
2ca
2 22
CosC=d b ¢
2ab

Projection formula

In any triangle ABC,

B-C b-c A
= Cot—
2 b+c 2

tan

C-A
tan =
2 c+a 2

v)

12.

(1)
(i)

13.
(1)

(i)

Semi-angle formula

In triangle ABC

sin A _ [6=D)6=0)

be
sin B_ [6=06-a)
2 ca
6in C_ [6=a)6=D)
2 ab

Cosé = S(s—a)
2 bc

CosE = S(s=b)
2 ca

Cosg _ s(s—c)
2 ab

Principle of Mathematical Induction
If P(n) be a statement such that
P(1) is true

P(k) is true = P(k+1) is true for all poscitive
integer k, then P(n) is true for all positive
integer n.

Complex numbers and Quadratic equations

Complex number : A number of the form
a+ib where a,beR and j—./_| is called a
complex number. It is denoted by z

. Z=a+ib.

The set of complex numbers is usually denoted
by C.

S C={Z=a+cb:a,beR}.

Modulus and Agrument of a Complex
Number

If Z=a+ib be a complex number then its

modulus is defined as /32 + 2 -
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15.
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16.
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It is denoted by |Z|

o |zl =+a*+b*.
2=

4 b
tan lg is called the argument or amplitude
of a complex number. It is written as Arg (Z)
or Amp (Z).
. |Z|=+a*+b* & Arg(Z)=tan™ b _

a
Conjugate of a complex number :

If two complex numbers differ only in the sign
of the imaginary parts, then one is called the
conjugate of the other. If Z be a complex

number, then its conjugate is denoted by 7 .
- If Z=a+cb, then Z=a—ib.

Rules in the complex number system.

Zl+Zz=Z+Z_2

Cube roots of unity

Vo1 —1+\/3’ ~1-/-3 ,
2

> =l,o,0n" .

o =1 l+o+0’ =0
Linear inequalities :

The relations ax+by<c, ax+by>c,
ax+by<c and ax+by>c are called

inequalities.

17.

(ii)

(iii)

(iv)

)

Permutations and Combinations

Fundamental Principle of Counting : If an
event occurs m different ways and
corresponding to each occurance of this event
another event occur in n different ways, then
the total number of occurance of the two
events =m x n.

Again corresponding to each occurance of the
two events, if a third even occurs in p number
of ways, then the total number of occurance
of the three events = m x n x p.

Permutation : An arrangement of a number
of objects taken some or all at a time in a
definite order is called permutation.

The number of permutations of n different
things taken r - at a time is written as n, or
p (n, r) where r<n .
n, orp (n, 1)
=n(n-1)(n-2)..tor factors
=n(n-1)(n-2)..[n-(r-1)]
=n(n-1)(n-2)..(n-r+1).

n!

(n—n)!

Also n, or P(n,r) =
Note: n, =n!

Permutations when objects are repeated :
The number of permutations of n different
things taken r - at a time where each thing is
repeated upto r lines is n'.

Permutations when all objects are not
distinct : The number of permulation of n
objects where p number of objects are of one
kind g number of objects are of another kind
and r number of objects are of the third kind
and rest are different taken all at time
n!
- p!q!r!
Circular Permutations : The number of

circular permutations of n different objects is
(n-1)!
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Combination : An arrangement of different
objects obtained by taking some or all at a
time where order ofthe selection is not taken
in to consideration is called combination.

The number of combinations of n different
objects taken r - at a time is

n(n-1)(n-2)....n-r+1)
r!

c(n,r)=
n!

- rl(n—r)!

Complementary Combinations

c(nr)=c(n,n-r),

Rules

(@) c(n,r)+c(nr-1)=c(n+l,r)

c(n,r) n-r+l
(®) c(n,r—l)_ r

() "c,+"c,+" ey, =2"—1
Binomial theorem :

If n is a positive integer, then
(a+b)"=n, a"+n, a"'b+
n,_a"’b’+..+n b"

General term

n(n—-1)(n—-2)....n—r+1)
r!

an—rbr

nCA an—rbr —

Ifa=1,and b=a, then
(I+a)"=n_ Jrncla+ncza2 +...+n, a"

n,,n,,n,,..+n are binomial

¢ ? Cy

coefficients. They are written as

Cgs C» Cgy vees €y

. n __ 2 n

S (1+a)'=c,+ca+c,a” +...+ca”.
_ n

C,+¢c +c,+...+c, =2

_ __~n-1
Cotc,+c,+...=¢c, +c;+c+...=2

19.
(1)

(ii)

(iii)
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Sequence and Series

Sequence : A set of numbers arranged in a
definite order according to some rule is called
a sequence.

Arithmetic Progression (A.P.) : A sequence
where the differene of a term with the previous
term is always same is called arithmetic
progression. This difference is called the
common difference.

If a be the first term and d be the common

difference then nthterm=a+ (n - /) d.

S, = Sum of n terms =% [2a+ (n-1)d].

If / be the n" term, then/=a+ (n- 1) d.

n
S =—(a+!
" TS (a+1l),

Arithmetic Mean : The arithmetic mean of
a+b

2
The n number of arithmetic mean between a

and b are

a and b is

b-a 2(b—a)
a+ , a+ ,
n+1 n+1
a+—3(b_a), ...,a+—n(b_a)_
n+l1 n+l1

Geometric Progression (G.P.) : A sequence
of numbers is called a geometric progression
if the ratio of a term with the previous term is
always a constant.

This constant ratio is called the common
ratio (c.r.).

Ifa,b,c,d,e,..beis G P.
b ¢ d e

then g=g=g—a—....

If a be the first term and r be the common
ratio then n term =a . ™! i.e. t =ar" I

If S be the sum of n terms of a G.P. then

S, :L_rn) if |r|<1
-r
and S, _a =D g | >1.
r—1
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Geometric Mean : The geometric mean of 21. Logarithmic Series
two numbers a and b is /ab . If [x| <1,
Arithmetico-Geometric Sequence : x> x* x!
then log, (1+X)=X——+———+
The sequence a, (a +d) r, (a + 2d) %, ..., 2 3 4
[a + (n - 1)d]r™!, ... is called arithmetico 22. Straight line
geometric sequence. ) o
. . (1)  Slope of aline : Ifa straight line makes an angle
Harmonic Progresann (H.P.) : A sequence 0 with the positive direction of x - axis, then
ofterms a, b, ¢, d, ... are in Harmonic progresson L .
the slope of the line is tan g . It is denoted by m.
1 11
if o are in arithmetic progression. m=tan @.
) (i) Slope of a line passing through points
(viii) Harmonic Mean (H.M.) : The harmonic
Yo— ¥
2ab d is M= .
mean ofaand bis H= b (x,y,) and (x,, y,) 1s Xy~ X,

] (ii1)) Angle between two lines : The angle 0
Relatlm} Petween A.M., GM. and H.M. of between two lines whose slopes are m, and
two positive real numbers : Let a and b are
two given positive real numbers. Let A, G and m, is given by tan © = lmz —m,

H be the AM., GM. and HM. of a and b +mm,
respectively. where m, & m, are the slopes of initial and
b 2ab terminal sides.
a+ a
A= ,G=+/ab, H= Notes :
2 a+b
CASGSH. (a) Iftwo lines are parallel then m =m.,.
. . (b) It two lines are perpendicular then
Exponential 'Serles' | mm=-1.
The exponential series e is defined as (iv) Locus : The set of points satisfying a
1 1 geometric condition is called a locus.
e=l+—+—+— ) ) ]
20 3l Examples : Straight line, Circle, Parabala,
NI Ellipse, Hyperbola.
e =1+ TRETRET] 23. Equation of a straight line
(i)  Slope point form : Equation a line passing
e +e _ X_2 +_4 N ‘Fhrough a point (x,, y,) and whose slope is m
2 21 41 isy-y, =m(x-x,).
X —o NERE (i1)) Slope intercept form : The equation of a line
=X-ot— whose slope is m and whose y - intercept is ¢
2 3t 4l Isy=mx +c.
Expansion of a* where 3 c R . (iii) Two points form : Equation of a line passing

(i)

2
X _ i X_ 2
a —1—1-1!(10ge a)+ Y (log,a)” +...

through two points (x, y,) and (x,, y,) is

Yy=v :u(x_xl),
X, =X
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Intercepts form : Equation of a line whose
X - intercept is a and y - intercept b is

§+Z:1.

a b

Perpendicular form : If p be the length of
the perpendicular from the origin to a straight
line and o be the inclination of this
perpendicular then the equation of the line is

Xcoso+ysina=p.
Parametric form : The equation of a line
passing through a point (x, y,) and making

Y=Y _

X —X
an angle @ with x - axisis cosel " sin®
General form : The general equation of the
line is ax + by + ¢ =0.

b
Its slope is m = ~
. c
Its x - intercept = 3
. C
Its y - intercept = b

(viii) The length of the perpendicular from a point

(ix)

24.

(@)

X, to the line ax + by + ¢ = 0 is
(x5 ¥,) y
B |ax1 + by, +c|
Ja’+b®

Bisectors : The equation of the bisectors of
the angles between two lines a x+b y+c = 0
andax +by+c,=0is

ax+by+c, _+a2x+b2y+02
2 2 2 2
\Ja, +b; \Ja; +b;

Circle : A set of points on a plane which is
equidistant from a fixed point is called a circle.

The fixed point is called centre and the
constant distance is called radius.

Centre-radius form : The equation of a circle
whose cenre is (h, k) and whose radius is r is
(x-h)*+(y-k)*=r2.

(ii)

25.

(1)

Here

26.
(1)

(ii)

General form : The general form of the
equation of a circle is x*+y*+2gx+2fy+c=0.

Its centre is (-g, -f) and radius /g +f* —¢.

Parabola : A set of points equidistant from a
fixed point and a fixed line is called the
parabola.

The fixed point is called focus and the fixed
line is called the directrix. The line passing
through the focus and perpendicular to the
directrix is called axis. The point where the
axis intersect the parabola is called vertex.

The equation of a parabola whose vertex is
(0, 0) and whose focus is (0, 0) is y*= 4ax.

(1)  Vertex is (0, 0).

(1)) Focusis (a, 0)
(iii)) Equation of the directrix is x = -a
(iv) Equation of the latus rectum is x=a.

(v) Length of the latus rectum = 4a.
(vi) If ais +ve, the parabola opens to the
right and if a is -ve, the parabola opens

to the left.
Ellipse :

A set of points on a plane is defined as an
ellipse if the sum of its distances from two
fixed points on a plane is constant.

Each fixed point is called the focus.

The line segment passing known two foci and
is intercepted by the ellipse is called the

major axis.

The line segment passing through the centre and
perpendicular to the major axis and intercepted
by the ellipse is called the minor axis.

An ellipse is the set of all points in the plane
whose distance from a fixed point bears a
constant ratio with its distance from a fixed
line and this constant ratio is less than 1.

The fixed point is called the focus and the fixed
line is called the directrix. The constant ratio
is called the eccentricity and is denoted by e.
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Equation of the ellipse

The equation of the ellipse whose centre is

(0, 0) and major axis is along x - axis and

2 2
X

minor axis is along y - axis is a_2+b_2 =1.
Where b* = a? - ¢%.

(1) Centreis (o, 0)

(i) The coordinates of the foci are (+ ¢, 0)

(i11) Length of the major axis is 2a. End points
of the major axis are (+ a, 0)

(iv) Length of the minor axis is 2b. End points
of the minor axis are (o, +b).

(v) End points of the latus rectum are

2
ic,ib—
a |

(vi) The equation of the directrix are
2

X = ia— )
c
Hyperbola

A hyperbola is the locus of a point in a plane
which moves such that the difference of its
distances from two fixed points in a plane is
constant.

Each fixed point is called the focus.

A hyperbola is the locus of a point in a plane
which moves such that its distance from a
fixed point bears a constant ratio with its
distance from a fixed line and this constant
ratio is greater than 1.

The fixed point is called the focus and the
fixed line is called the directrix. The constant
ratio is called the eccentricity e and e >1.

Equation of the hyperbola

Equation of the hyperbola whose centre is

(0, 0) and the transverse axis is along x-axis,
2 2

X ¥y _,
a’ b’
where b? = ¢? - a2

1S

(1)

(i)

(iii)

(iv)

)

30.
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(iii)

(iv)

The coordinates of the centre is (0, 0).

The coordinates of foci are (+ ¢, 0)

The length of the transverse axes = 2a.

End points of the transverse axis are (+ a,0).
The length of the conjugate axes = 2b.

End points of the conjugate axis are (o, + b).

2b°
The length of the latus rectum —.
a

b2
End points of the latus rectum are [ic, + ;j

Three dimensional Geometry

Distance formula : The distance between
two points p(x,, y,, z,) and Q (X,, y,, Z,) 1S

PQPQ = \/(Xz _X1)2 +(Y2 _Y1)2 +(Zz _Zl)z

Section formula : The coordinates of a point
which divides the line segment joining
(x> ¥,» 2z,) and (X,, y,, Z,) in the ratio m:n is
given by

my, +1ny,

(rnx2 +1X, mz, +nzlj

m+n m-+n m+n

Middle point : The coordinates of the middle
point of the line segment joining (x, y,, Z,)
and (x,, y,, z,) 18 given by

(X1+X2 Yit+Y, Zl+22]
2 7 2 72

Direction cosines of a line : The cosines of
the angles which a line makes with the positive
direction of x-axis, y-axis and z-axis are called
the direction cosines (d.c.) of the line.

If a line makes the angles a, B, y with the
positive direction of x-axis, y-axis and z-axis,
then cosa, cospP, cosy are called the
direction cosines of the line. They are denoted
by I, m, n.

S l=cosa, m=cosf, n=cosy

Note >+ m*+ n?= 1.
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Direction ratios of a line : Any three numbers
which are proportional to the direction cosines
of the line are called the direction ratios of
the line.

If, 1, m, n be the direction cosines and a, b, ¢
be the direction ratios of the line, then

I m n VP+m’+n® 1
a b ¢ Jal+b2+c® ai+bi+dl
a
P
Var+b* +¢?
b
ms=——
Jal+b*+¢?
c
n=

Jal+b*+c*

Limits and Derivatives

Limit : If a function f(x) approches 1 when x
tends to a, then 1 is called the limit of the
function.

It is written as }}Eg f(x)=1,

< f(x) > 1 when x —>a.

Left hand limit : When a function f(x)
approches 1 when x tends to a from left, then |
is called the left hand limit.

It is written as }1_{51 f(x)=1

< %13;1 fa—h)=1

Right hand limit : When a function f(x)
approches 1 when x tends to a from right, then
1 is called the right hand limit.

It is written as )}133 f(x)=1

< lim f(a+h)=1

Note :
(i) If lim £(x)=lim f(x)=1

then the limit of the function exists.
(i) If lim £(x)# lim £(X), then the limit

of the function does not exist.

n n

X —a

(iii) lim =na"" (neN)
X—a X —_ a

. (Sin6
(iv) lggrg( 5 j=1

(V) lim£1+ljn =e

n—oo n

(vi) lim(1+ x)i =e

x—0
.oa' -

(vii) lim =log,
x—0 X
.oet -1

(viii) lim =1
x—0 X

32.(1) Derivative of a function at a point : A a
fuction ‘f” is said to be differentiable atx =a

i £~ @

X—a X—a

exists. This limit is called
the derivative of the function at x = a.

df (x)

dX X=a e«

(1)) Left hand dervative : A function ‘f” is said
to be differentiable at x = a from left if

lim f(x)—f(a)

Xx—a X—a

It is denoted by f'(a) or {

exists.

It is denoted by f'(a”).

- f'(a”) lim ) =1
X—a X —

~ lim f(a—h)—f(a) .

h—0 —h
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Right hand derivative : A function f is
said to be differentiable at x = a from right if

lim f(x)-f(a)

1 exists.
X—a X—a

It is denoted by f'(a").

(@) = lim A =T@)

x—a* X—a

- lim f(a+h)—f(a)

Notes :

(i) If f'(a”)=f"(a") then the derivative
of the function exists at x = a.

(i) Iff'(a”)=f'(a") thenthe derivative of
the function does not exist at x = a.

Derivative of some functions.

an n-1
—=1nXx
dx
dSinx
dx

Cosx

dCosx
dx

=-Sinx

dtan x
dx

= —Sec’x

dCotx
dx

=—Cosec’ x

dSecx
dx

=Secx tan x

dCosecx
=—Cosecx Cotx

33.
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Mathematical Reasoning

Statement : A statement is a declarative
sentence which is either true or false but
not both. A statement is denoted by letters

p’ q’ r’ b

Negation of a statement : The denial of a
statement is called its negation. If p be a
statement, its negation is denoted by ~p.

Conjunction : If two statements are
connected by the word “and”, then the
statement so formed is called a conjuction.

If p, q be two statements, then the conjunction
is denoted by p Aq.

Note : A conjunction is true when all the
component statements are true otherwise it is
false.

Disjunction : It two statements are connected
by the word ‘or’ then the statement so formed
is called disjunction. If p, q be two statements,
then the disjunction is p or q. It is denoted by

pvaq.

Note : A disjunction is false when both the
connecting statements are false otherwise it
is true.

Conditional (Implication) : If p, q be two
statemens then “if p then q” is called
complication. It is denoted by p — (..

Here p is called the antecendent and q is called
the consequent.

Note : A conditional is false if the antecendent
is true and he consequent is false otherwise it
1S true.

Converse : In a conditional if the antecendent
is changed to consequent and vice verse, then
the statement so formed is called the converse
of the conditional.

If p — q is a conditional, then its converse is
q—p.




Class - XI Mathematics
(vi) Biconditional (Double implication) : The If x,, x,, ... X, be the variables with the
conjunction of a conditional and and its corresponding frequencies f, f, ..., f and x
converse is called biconditional. If p, q below be their arithmetic mean, then
statements, thn the biconditional is .
) ) Mean Deviation (M.D.) =
(p—>9YA(q—p).Itis writtenas p<>q.
f, |x1 —§|+f2 |x2 —§|+...+fn X, —§|

(vii)

Note : A biconditional is true when the
antecedent and consequent are both true or
both false otherwise it is false.

Inverse : If p— q be conditional then its
inverse is defined as ~p >~ q.

(viii) Contrapositive : The inverse of the converse

(ix)

(x)

(xi)

(xii)

35.
(i)

of a conditional is called its contrapositive.

Thus the contrapositive of p—>q is
~q—o~Dp.

Equivalent Statments : Two statements are
said to be logrcally equivalent of they have
the same truth values.

Tautology : If a compound statement is
always true then it is called a tautology. If p
be a statement then pVv ~ p is atautology.

Contradiction : If a compound statement is
always false, then it is contradiction. If p be a
statement then p A ~ p is a contradiction.

De Morgan’s Law : Ifp, q be two statements
then

~(pvq@=~par~q

~(pAQ)=~pVv~q
Statistics

Mean Deviation : Ifx , x, .

and X be their arithmetic mean, then the mean
deviaiton (M.D.) is defined by

LX be n variables

|x1—§|+|x2 —§|+...+

xn—x|

M.D.=

_ Z|Xi_x|
n

n

(i)

fi+f, +..+f,

PR
— =l
Xt
i=1

For a grouped frequences distribution, if
X, X,, ..., X_ be the midvalues with the
corresponding frequencies f, f, ..., f and x
be their arithmeti mean, then the mean

deviation is

f[x, —X|+ 1, [x, =X|+...+1,

X, —§|
M.D.=

fi+f, +..+1

>t 5
_ =l
>t
i=1

Standard Deviation : For a simple
distribution if x , X, ..., X _be the n variables
and x be the arithmetic mean then the
standard deviation ¢ is defined as

SD.= \/(Xl —X)" (%, %) 4 (%, = %)’
n

For a frequency distribution if x , x,, ... X_
be the n variables with the corresponding
frequencies f, f,, ..., f and x be the
arithmetic mean then the standard deviation
1s defined as
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SD.— f(x,—-X)* +£,(x, -X)* +f, (x, —X)’
fi+f, +..+1f

i=1 ;fl

For a grouped frequency distribution, if
X,» X,, ... X are the midvalues of the class
intervals with frequencies f, , ..., f and x
be the arithmetic mean, then the standard

deviation is defined as

SD.— f(x,—-X)* +£,(x, -X)* +f, (x, —X)’
fi+f, +..+1f

Variance : The square of the standard deviation
is known as variance. It is denoted by v.

Lv=0".
Rules : For a frequency distribution

Z_Zfixiz_ 2Ex; 2
Xt X )

kook sk

(iv)

36.

(1)

Coefficient of variation : Coefficient of

c
Variation (C.V.) is defined as C.V.= §X100
where o 1is the standard deviation.
Probability

If A be an event and S be the sample space,
then the probability of A i.e. P(A) is

A

defined as P(A) = H

Rule :
1. 0<P(A)LI.

2. If A and B are two events, then
P(AUB)=P(A)+P(B) ifAand B are
mutually exclusive.

3. P(AUB)=P(A)+P(B)-P(ANB).

4. If A, B and C are three events then
P(AUBUC)=P(A)+P(B)-P(ANB)

~P(BNC)-P(CNA)+P(ANBNC).
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GROUP-A

OBJECTIVE AND VERY SHORT TYPE QUESTIONS

Each questions carries 1 Mark.

If a set contains n elements, then what is the
number of elements in its power set ?

If n(AUB) =50, n(A) =28 and n(B) =32,
then what is n(A(1B) ?

If A and B are two disjoint sets, then what is
n(AUB).

If A and B are two sets such that A — B, then
whatis AJB ?

If aN = {ax : x € N} then whatis 4N 10N ?

In a group of 800 people, 550 can speak Hindi
and 450 can speak English, then what is the
number of people speaking both Hindi and
English ?

If |A| =m and |B| =n,then what is |P(AXB)| .

What is the number of elements of

P(P(P(¢)))?

IfR be arelation from the Set A={-2,-1,0,1,2}
to Set-B = {0, 1, 4, 9} and is defined by
R ={(a,a’):ae A}. Find R in roster form.
A relation R from the Set A = {2, 3, 4, 5}
to a Set B={3, 6, 7, 10} defined by
R={(x,y):xeA, yeB and x divides y} .
Find R™'.

IfA= {1, 2} and B = {3, 4} then what is the

number of relations from A to B ?

If R={(x,y):x,yeN,x+2y=8} then

what is R ?

13.

14.

15.

16.

17.

18.

19.

20.

21.

If f is a real function

f(x+lj:xz+L2
X X

then what is f(x) ?

satisfying

for all xeR-{0}

1
If f(x)=x° _F then what is the value of

f(x)+f(lj ?
X

What is the domain of the function

f(x)=+a*-x*?

Wha is the domain of the function

x> 4+2x+3 0

f(x)= )
(x) x> =5x+4

If f(x)=(x’-a)’(x—b)’ then what is
f(a+b) ?

If Sin x + Cosec x = 2 then what is the value
of Sin"x + Cosec™x ?

T
If A+B:Z then what is the value of
(tan A+1) (tan B+1) ?

If A, B, C, D be the angles of a cyclic
quadrilateral ABCD, then what is the value
of Cos A+ Cos B+ Cos C+ CosD ?

What is the value of

I 3n s T On
temz—O .tan— . tan— . tan— . tan— ?

20 20 20 20 °
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T
If A+B=§ and Cos A + Cos B = 1, then

what is the value of Cos ?

What is the value of Sin—% . Sin >~ 9
at 1S ¢ value o 12 12 {

If Sin x + Sin’x =1 then what is the value of

Cos?*x +Cos*x ?

I
If A+B=Z then what is the value of

(Cot A-10 (Cot B-1) ?

. 0
What is the general solutions of Sin 5= -19

What is the general solution of the equation
7Cos’0+3Sin*0 =47

If the sum of he squares of the sides of the
inscribed triable ABC is equal to the twice
the square of the diameter of the circle, then

what is SinA +Sin’B +Sin>C ?

In a triangle ABC, if the angles A, B, C are in
A.P., then what is the value of

a+c
——9
va’—ac+c®
If a=b Cos C then what is the value of B ?

What is the value of 12+ 22+ 32+ ...+ 102?

Choose the correct answer. For all
neN,n (n+1) (nt+2) is divisible by ___.

(i 6
What is the value of 13+ 23+ 33+ ... + n’ for
neN ?

() 7 (1) 8

If z = 2 - 31 then what is the value of
722-4z+ 137

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

What is the value of i+ "'+ i"2 4+ " for
neN?

. C+l1 ]
If a+ib =—— when c is a real number, then

what is the value of a>+ b? ?

1—ix ) .
If ——=a+1ib then what is the value of
1+1x
a’+b*?
] 141 1-i
What is the modulus of ———— ?
1-1 1+1

+1
Ifz= I then what is the value of z* ?

If w is the imaginary cube roots of unity then
what is the value of

(Ito) (1+o?) (I+o*) (1+n®) ?

What is the smallest positive integer n for
which (1 +1)*=(1-1)"?

If ® is an imaginary cube root of unity then
what is the value of

C-0)2-0)2-0'92-0M)?
If 8, =56 then what is the value of r ?

What is the number of ways in which 5
persons can sit in a round table ?

What is the number of ways in which one can
post 5 letters in 7 letter boxes ?

If n, =20.n, then whatis the value n ?

If "c,, ="c,, then find the value of *c_.

Choose the correct answer.

If n="c, then the value of "¢, is given by
0D ™o, (ii)
(i) 3.™'c, (iv)

n+l
2."¢,

m+1
4."¢c,




Class - XI
49.

50.

51,

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Mathematics

What is the value of expression

47, :iSZ—iCS ?
i=1

1 1 1

- =+
Ty "5 "6

Cn Cn

then what is the value of n ?

Write the constant term in the expansion of

What is the total number of term in the
expansion of (1 +x)' (1 - x)?

If the n™ term of a sequence is
a = (-1)™'(n+1), then find a..

If1+6+11+16+..+x=148, then what
1Sx?

If the ratio of the sum of m and n terms of an
A.P. is m? : n?, then what is the ratio of the
m™ and n* term ?

If 10 times the 10™ term of an A.P. is equal to
15 times 15" term then what is 25" term of the
AP ?

If the third term of a G. P. is 4 then what is the
product of the first five terms ?

If p, q* and ™ term of a G. P. are x, y, z
respectively then what is the value of

X4y P2

IfA,A,betwoAM.ssand G, G, betwo GM.s
between a and b, then what is the value of
A +A,
GIGZ r)
2

. C n
What is the value of ZF ?
n=l .

If the lines 2x -3y +1=0and 3x +ky-1=0
are perpendicular to each other then what is
the value of k ?

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

What is the angle between the lines x =2 and
X — \/gy +1=07?

Ifthe line y =x +k touches the circle x*+y*=16
then what is the value of k ?

What is the length of the latus rectum of the
parabola (y-2)* =8 (x+3) ?

What is the eccentricity of the ellipse

2 2
X_+y_:1?

16 25

What is the equation of the conjugate axis of

x2 (y+2)2
the h bola ————=1.
e hyperbola 9 T

What is the length of the projection of the line
segment joining (1, 3, -1) and (3, 2, 4) on
z-axis ?

What is the image of the point (6, 3, -4) with
respect to yz - plane ?

What is the distance of P (a, b, ¢) from
X - axis ?

IfA(3,2,-4),B(5,4,-6)and C (9, 8,-10) are
collinear then in which ratio C divides AB.

: Cos6
lim
What is the limit of o-7 g_T ?
o 1PP+2*+3%+..+n?
Find the limit of lim el

n—oo n

What is the value of

(x+D)"° +(x+2)"" +...+(x+100)"

a x'"" +10" ’
. 10" =2 -5 +1

Find lim )
x—=0 X tan X




Mathematics

75.

76.

77.

78.

79.

80.

81.
82.
83.
84.

85.

86.

Class - XI

. . 1-Cos(1-Cosx)
Find lim = .

Sin x°
< |-

o d
Ifx < 1, the what is —|x—1?
dx

Find Im

x—0

alogx

d
Find —[e** +¢"*"].
dx

1+ Cos2x dy 3n
Ify 1_COSZX,thenﬁndd—xatX—T?

1 ) -1
Ify= Sec™ (—X i j"‘ Sin™ (—X j then _dy ?
x+1 dx

What is the negation of pv~q?
The converse of p >~q 1s ?
What is the contrapositive of ~p —>~q?

What is the man deviation of 30, 40, 85, 75
and 45 ?

What is the mean deviation of 30, 40, 85, 75
and 45 ?

Calculate the mean deviation of the following
distribution.

14 |15 |30
No.of persons | 5 | 4 | 1

Age in years

ksksk

87.

88.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Define standard deviaion of a frequency
distribution.

Define coefficient of variation.
Define complementary event.

What is the probability of getting exactly two
heads in a single throw of two unbiased coins?

Three dice are rolled. What is the probability

that the same number will appear on all the
dice ?

Two cards are drawn from a pack of 52 cards
what is the probability that both are spades ?

What is the probability that one digit positive
integer is even ?

What is the probability of obtaining a total of
11 from a throw of two dice ?

A coin is tossed three times. Fond the
probability of getting all heads.

Two cards are drawn from a pack of 52 cards,
what is the probability that both are diamonds?

A die is thrown. What is the probability of
getting 2 ?

What is the probability of getting a red card
from a pack of 52 cards ?

A coin is tossed and then a die is thrown only
in case a tail is shown on the coin. Find the
sample space.

A coin is tossed three times, what is the
probability of getting at least two tails.




Class - XI

GROUP-A

ANSWERS

If [A]=n, then [P(A)|=2".

We know

n(AUB)=n(A)+n(B)—-n(AB)

=50=28+32-n(A(B)

=n(ANB)=60-50=10

A and B are disjoint sets.

~.|AUB|=|A|+|B|

=n(AUB)=n(A)+n(B)

It ACB, then AUB=B.

Give that

aN ={ax :x € N} ={a,2a,3a,4a,5a,6a,...}

4N ={4x:x e N}
={4,8,12,16,20,24,28,32,36,40,...}

10N ={10x :x € N} ={10,20,30,40,...}

4NM10N = {20, 40, ...}

={20x:x e N} =20N

Let H be the set of people speaking Hindi,
E be the set of people speaking English.

[EUH| =800

H| =550,

E|=450
[ENH|="

We know
[EUH|=[E|+[H[-[ENH]
=800 =450+550—|ENH]|
=|ENH|=1000-800 =200.

[P(AxB)|=2™.

Mathematics
8.  We know
[2]=0
p(@)| =2 =1
p(p(@))|=2"=2
p(p(p(D)))] =2" =4
9.  Given that
A ={-2,-1,0,1,2}, B=1{0,1,4,9}
. R={(@,a’):acA}
={(0,0),(1,1),(2,H(=2,4),(=11);
10. A={2,3,4,5}, B=1{3,6,7,10}
R ={(x,y):x €A, yeB and xdividesy}
={(2,6),(2,10),(3,3),(3,6),(5,10)}
R ={(6,2),(10,2),(3,3),(6,3),(10,5)}
11.  A={,2}, B={3,4}
AxB={(1,3),(1,4),(2,3),(2,4)}
|AxB|=4
The number of subsets of A x B is 2*.
The number of relations from A o B is 2*.
12. R={(x,y):X,yeN, x+2y=8}
={(2,3),(4,2),(6,D)}
R™ =1{(3,2),(2,4),(1,6)}
13.  Given that

f(x+l]=xz+L2
X X

2
:x2+l+2—2:(x+lj -2

X
= f(x)=x"-2.




Mathematics Class - XI

1 R A T A | N T |
f fl=|= . Sin— .Sin—=—.2Sin— . Sin —
14, TG+ (XJ 0 23 2712 2 2712
15. Domain of Jaz—x2? 1s —l_Cos SE_ T —Cos 5_n+£
' f(x)=va’-x 2 12 12 212
{x:—a<x<a}. -
5 =l COSE—COSE:lzl[l—O:lIL.
. . X +2x+3 . 20 3 21 212 4
16. Domain of the function f(X) = ————is
X" —5x+4 Y ' .
R—{1,4} . . Sinx+Sin‘x=1
) ; = Sinx =1-Sin’x = Cos’x
17. If f(x)=(x-23)*(x-b)* then
(x)=( J( ) - Cos’x +Cos*x =Sinx +Sin*x =1.
f(a+b)=a’b’.
25. (CotA-1)(CotB-1)=2
18. Sinx+Cosecx =2
. 0 ) T
= Sinx + =2 26. SmE:—I:Sm(—Ej
Sin x
.2 Qs 0 W
= Sin“x+1=2Sinx _-,E:mpr(_l) (_Ej where ¢ 7.
= (Sin’x-1)*=0 1
. Sinx =1 =0=2nt+(-1)"=n
- Cosecx =1 27. 7Cos*0+3Sin’0=4
- Sin"x +Cosec” x=1"+1"=2 = 7Co0s’0+3(1-Cos*0) =4
19. (tanA+1)(tanB+1)=2 = 7Cos’0+3-3Cos’0=4
20. 0O —4Cos’0=1
211 :>Cosz(9=l
4
I
22. A+B=— _
3 :>Cos(9=%,71
Given that CosA+CosB=1
i 2n
:>2CosA+BCosA_B 1 —Cosg, Cos?
2 2
i A-B . 0=2nmE and 9=2Hﬁi2—nwhere neZ.
:>2Cosg Cos 5 =1 3 3
28. Diameter of the circle is 2R.
V3 . A-B . L, )
:2.7 Cos 5 =1 According to the question, a*+b*+c*=2. (2R)
= 4R*(Sin’A + Sin’B +Sin°C = 8R*
A-B 1
= Cos =— . . .
2 3 = Sin’A +Sin’B+Sin’C =2
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29.

30.
31.
32.

33.

34.

35.

36.

37.

38.
39.
40.
41.
42.

43.

44,

Mathematics

46.

n*(n+1)°
4

Given that z=z - 31

=z-2=-3i

= (z-2)" =-9i° 47.

=7z -4z+4=-9
=7z —4z+13=0

0

a’+b’ =1

x2+y2=1

49

Given that *P. =56
8!
8-1)!
8!

= (8-1)!=—=6!
(8-r1) 56
=8-1r=6

=>1r=8-6=2

= 56

The number of ways in which 5 persons can
sit in a round table = (5-1)!

=41=4.3.2.1=24.

B_C 45,

48.

Each letter can be posted in any one of the
7 letter boxes.

Required number of ways

=TXTXTXTXT=T>.

"P, =20."P,

= (n-4)(n-5)=20
= n’*-9n+20=20
= nn-9=0

= n=9

(n=0 is rejected)
"C, ="C,
=>n=14+16=30

LR~ 32 _3
5TC, =70 =G,

_ne, 23231406
1.2

_ m(m-—1)

Given that n="C, 5

_n(n-1)
2

_lm(m—l){m(m—l)_l}
22 2

.G,

3 m(m—l)[m(m—l)—Z}
4 2

:l(m—l)(m2 -m-2)
8
= é(m +Dm(m—1)(m-2)

1
—3.£(m+l)m(m—l)(m—2)

=3.™C, .




Mathematics Class - XI
54. x=36

5
47C + 527iC
49. ! 21 ’ Reason 14+6+11+6+..+x =148

=YC,+°'C,+°C, +¥C + BC, + Y, = %[2a +(n-1)d] =148
:(47C4+47C3)+48C3+49C3+50C3+51C3 :%[2.1+(n—1)5]=148
=(*c,+*C,)+*C,+MC,+ ey = n(5n-3) =296
= 5n*-3n-296=0
— 49C 49C SOC SIC
("C+Cy)+(7Ci+7Cy) = (n-8)(5n+37)=0
(50 50 51 51 51 52
—( C,+ C3)+ C,="C+7C="C, =n=38 (.'.n¢—3?7)
1 1 1 Lx=a+(n-1)d=1+@-1)5=1+35=36.
50. 4Cn = SCn + 6Cn
T, 2m-1
1(4—n)! 1(5=n)! 1(6—n1)! 55. & T
:n.(4 n).:n.(S n).+n.(6 n)! T, 2n-1
4! 5! 6!
Reason : Let a be first term and d be the
—1= 5-n + (6—n)(5—n) common difference.
5 6.5
s =2 Id
=30=6(5-n)+(6-n)(5-n) m—z[ a+(m—1)d]

=n’-17n+3=0 n
S, =2{2a+(n-1)d]

= (n-2)n-15)=0

=>n=2 S_m _m’

2

(.. n=15is rejected). S, n

51. Let (r+1)" term be the constant term. m
—[2a+(m-1)d] 2
15 3115 1Y 2 _ mz
h = -r —_— —
(reem = 6 00 ( xz) REEIERTUR

— (_l)r ISC X45—5r
! 2a+(m-1)d m
Since it is independent of x, = 21+(n-1)d )

we have 45 -5r=0

n

= 2an+(m-1)nd =2am+ (n—1)md

o 2a(n—m) = (n - m)d
= 2a(n-m)=(n-m
Constant term = (-1)° "C, =-"C, .
= d=2a
52. 11
T, a(m-1)d a+(m-1)2a 2m-I
53. 64 - = = =

T, a/(n-1)d a+(n-1)2a 2n-1

n




Class - XI
56.
57.

58.

59.

60.
61.
62.

63.

64.

Mathematics
0 3
45 65. g
Reason 66. x—0
Let a be the first term and 4 be the common
ratio. 67. 5
The third term = 4 68. (-6,3,-4)
= ar’ =4 69. Jbr+c?
The first five terms are a, ar, ar?, ar’, ar®.
70. 3 :2 externally
Prodcut of first five terms
s 4 4 71. -1
=a.ar—ar-. ar . ar
Reason
— a5 = (arz)s — 45,
B CosH
: 5 9T
2
a+b T
ab Cos (5 +X)
R =lim
eason x>0 X
A1:a+b_a:2a+b = _Sinx [6—£=X]
3 x—0 2
X
3 3 x—0 X
3 2 1
G =a (Ej =a’. b’ 72. L
a 3
2
. é : 73. 100
G,=a 2 =a’.b Reason
3a+h) i X D'+ (x+2)"" +...+(x +100)"*
X—>00 10 0
A +A, 3 _a+b x7+10
GG, ab ab
10 10 10
2e (1+1j +(1+2j +...+(1+100j
Y X X X
- lnl 10
2 X—> (10)
I+ —
60 X
[Dividing x'° both in the numerator and
+4+/2 denomination.]
8 =100
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74. log5.log?2

T
Reason 76. 18_0
lim 19 =2 =5 +1 77. -1
x>0 X tan X
*(5* X 78. aXa—l
_ lim 2°(5* -1)-1(5" -1
x>0 X tan X Reason
= hn’(} w d(ealogx +ealoga)
x> Xz_(tanxj -~
X
logx“ loga£l
N B L I _glem te)
=lim .lim Jdim — i
x—0 X x—0 X x—0 ( tan X j
X
= d a ay __ a—1
=log5.log2. —X(X +a')=ax"",
! 79. -2
75. 3
80. 0
Reason
.o 1= COS(] — COSX) Reason
llng - 1 1
X—> X B
y=Sec (X+ )—FSinl (X j
n 2X x—1 x+1
1—-Cos(2Sin 7)
=1lim
x—0 X4 :}y:COS_l(X_lj—}—Sin_l(X_lj
x+1 x+1
2Sin?(Sin> =)
=lim - T
x—0 X 2
_ T
Sin (Sin® >) ™
=2 lim| —— 2~ dx 5
x—0 XZ - & _ _ O .
dy dx
I X X ? 8l. ~(pv~q)=~pAq
Sin(Sin2 2) (Sin2 2) |
=2 lirré ) > s 82. ~q—p
N sin? X x4
i 2 4 83. ~q—p
Z%- 84. x=0-Sinx=0




Class - XI Mathematics
85. 20 87. If x,, x,, ... X be the variables with the
Reason corresponding frequenices, f, f, ..., f and x
The data is 30, 40, 85, 75 45, be their arithmetic mean, then the standard
deviation is defined as
Let x be the arithmetic mean.
_ 30+40+85+75+45 275
5 5
To find the mean deviation, we form the
following table.
x, | x, —X |Xi _§| 88. If x be the mean and o be the standard
30 | —25 25 deviation then the coefficient of variation is
40 | =15 15 defined as
85| 30 30 5
75 1 20 20 CV.=—x100,
X
45| -10 10
89. IfAbean event assocaited with a sample sapce
0 |x, _§| 100 S, then S - A defined as the complementary
Mean Deviation = ; 5 5 20 event of A. It is denoted by A°.
86. 2.8 SLAS=S-A.
Reason .
The given data is tabulated as below : 90. 4
Age | Frequency _ _ Reason
fx, |Xi _X| f; |Xi _X|
Xi i If two coins are tossed, then the sample space
14 5 70 2 10
15 4 60 1 4 s = {hh, ht, th, tt}
30 1 30 14 14
- |5|=4
zfi =10, Zfixi =160, zfi |Xi _i| =28 Let A be the event of getting two heads.
fx
__2fx 160 A={44), - |A|=1.
Df 10
_ A
>flx-%_28 pay -1l L
Mean deviation = T 10 2.8 |S| 4-




Mathematics

91.

92.

93.

Class - XI

1

36

Reason

Three dice are rolled.

. |S|=6x6x6=216

Let A be the event that the same number will
appear in all dice.

- |A|=6

payAl_ 6 _ 1
|S| 216 36

1

12

Reason

Let S be the sample space when two cards are
drawn.

S|=C(52, 2)

Let A be the event such that both cards are
spades.

- |A|=C@3,2)

P(A)=@=C(13,2)=13.12=i
S| C(52,2) 5251 17

4

9

Reason

There are 9 one digit numbers.

4 integers are even, i.e. 2,4, 6, 8

4
Required Probability = 9

95.

96.

97.

98.

99.

100.

Reason

Two dice are thrown.
- |S|=6x6=36
Let A be the event of getting of total of 11.

A ={56,65} .. |A|=2

A
P(A)==2=—

Reason

Acon is tossed three times
5|8
Let A be an event of getting all heads.

A = {444} ~|A|=1

P(A):é_

{H, T1, T2, T3, T4, T5, T6}

2




Class - XI

10.
I1.
12.
13.
14.

Mathematics

GROUP-B

SHORT TYPE QUESTIONS

Each questions carries 4 Marks.

Sets, Relation & Functions, Trigonometric functions.

If A and B are two sets then prove that
(AUB)'=A'NB".

If A and B are two sets then prove that
(ANB)'=A'UB".

Provethat A _B=B'-A"-

Prove that A-B=ANB".

If A, B and C be three sets, then prove
A-BUC)=(A-B)N(A-C).

If A, B and C be three sets, then prove
ANB-C)=(ANB)-(ANC).

If A, B and C be three sets, then prove that
Ax(BUC)=(AxB)U(AxC).

50 students play cricket or football. 28
students play cricket and 32 students play
football. How many students play both cricket
and football ?

In a club, 28 players play football, 34 players
play cricket and 12 play both. If all the
membres of the club play at least one of the
above games, find the numbr of members in
the club.

Prove that A((BAC) =(ANB)A(ANC).
Prove that AAB=(AUB)—(ANB).
Prove that A—(BUC)=(A-B)-C.
Prove that (ANB)-C=AN(B-C).

If X and Y are two sets such that X|JY has
20 objects, X has 10 objects and Y has 15
objects. How many objects does X (Y have ?

15.

16.

17.

18.

19.

20.

21.

In a group 0f 450 people, 300 can speak Hindi,
250 can speak English. How many people can
speak both Hindi and English ?

Let A={4,5,6,7}, B=1{2,3,5,8}. Arelation
R from A to B is defined by
R={x,y):x€A, yeB and x+y<10}.

Describe R in Roster from. Find its domain
and range.

Let A={57,10,11} and B={4,6,8}.
A relation R from A to B is defined by
R={(x,y):xeA, yeBand x> +y* =100} .

Describe R in roster form. Find its domain
and range.

A relation R is defined from the set
A ={2,3,4,5} toaset B={3,6,7,10} as
R={(x,y):xeA,yeB

and x is relatively prime to y}.

Write R as a set of ordre pairs and its domain
and range.

Let A={1,2,3,4,5,6}.

Let a relation R on a set A is defined by
R={ab}: a,b € A andbisexactlydivsiblebya}
Write R is roster form.
LetA={0,1,2,3,4,..9, 10}

A relation R on the set A is defined by

R ={(x,y):x,y€ A and 2x +3y =12}
Express R is roster form.

IfA={2,-10,1,2} and f: A R defined
by f(x) = x2+ 2, then find the range of f.




Mathematics Class - XI
22. IfA={-1,0,1,2,3} and f: A — R defined by 10_
fx) = x° +x -2, find f(A), 33. Show that tan7— =J6-V3+42-2.
1 34. If A+B+C=n, then prove that
f(x)=x+—
23. If f(x)=x+ e then show that Cos?A + Cos’B + Cos’C
1 =1-2Cos A CosB CosC
f(x)] =f(x’)+3f| —
()] ) ( X J ‘ 35. Find the maximum value of 5Sinx +12Cos X .
1 36. Solve Cos’x +3Sinx=3.
24. If f(x)=x’ ~— then show that 08 XIS X
37. Solve 2Cos*x +4Sin*x =3 .
f(x)+f (lj =0 38. Inany triangle ABC, prove that
x a(SinB-SinC)+b(SinC—-Sin A)
x+1 A _Qj _
25, 1f £(x) =~ then shwo that f[f(x)] = x. +C@SinA-SinB) =0
CosB SinC
1 - .
2%, If f(x):(a—x“);" when a0 and 1 is a 39. If 2Sin A ° then show that the
positive integer, then show that f[f(x)]=x. triangle is isosceles.
40. In any triangle ABC, prove that
27. IfSecA-tan A=p, (p#0), then show that bSinB-cSinC=aSin(B-C).
— 2 .
() SinA= 1 p2 41. In any triangle ABC, prove that
P c2=(a—b)2COS2§+(a+b)Zsm2§_
1_ 2
(i) tanA= 5 P 42. In any triangle ABC, prove that
p
c(aCosB—bCosA)=a’—b’.
2
(iii) SecA = p2+1 43. In any triangle ABC, show that
p 2 2 2 2
— t A —
28. IfaCos A-b Sin A = c then prove that (b7 =c)CotA+(c” ~a7)
CotB+(a*—~b*)CotC=0
aSin A+bCosA =++a’+b” —c*- ( )
44, 1 triangle ABC, that
29. If CosO+Sin®=~/2Cos8, then prove that 1 aty triangle prove tha
b2 —¢? 2—a2
Cos0—Sin0=+/2Sin0. a Cos A+ CosB
l+Sin9—COS@_tan9 az_bz
31. If tan’ 0 =2tan’ & +1, then prove that 45. In any triangle ABC, prove taht
Cos20+Sin*@ =0. b’ —¢’ . ¢’ —a’
CosB+CosC CosC+CosA
32. Prove that 0sBrios 0808
0 0 0 0 l +& )
Co0s20" Cos40” Cos60” Cos80 :E ) Cos A +Cos B
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3.

Mathematics

Principle of Mathematical Induction, Complex Numbers and Quadratic Equations,

and Series.

Prove by the principle of conduction (No. 1 to 6)

1.

10.

I1.

12.

13.

1+2+3+...+n= forne N |

(n+1)
2

1+3+5+...+4(2n-1)=n’ forne N.
n(n+1)(n+2) isdivisible by 6 forall ne N.
32" _1 is divisible by 8 forall ne N.

n’® —n is a multiple of 6 for n e N.

n(n+1)(n+5) is divisible by for ne N.
Find the square root of 7 - 24i.

Find the least positive value of n if

]
1-1
1

If (x +iy)® =a +ib, a,b, x, ye R then show

that —+Z =4(a>-b?) |
a b

a+ib .
If — =X +1y, then show that
c+id

Solve the equation 9x*- 12x + 20 = 0 by
factorization method.

If 1, ®, o?arethree cube roots of unity then

show that (1-o+o’)1+o0-0’)=4.

Show that (1-0)(1-0’)(1-o*)(1-n’)=9.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.
35

Linear Inequalities, Permutation and Combination, Binomal theorem, Sequence

Show that
(I+o-20°)" +(4+2+40°)* =81.

a+ib a-ib )
- in the form A+iB.

a—ib a+ib

Expenses

IfZ, and Z, are complex numbers, then prove
that Z 7, = Z Z_2 .

Express (1+a”)(1+b*)(1+c?) as the sum of
two squares.

Solve the quadrate equations x? — gx +25=0-

P .
(G+i) (3-i)’ 25°

Solve that

Find the value of x*—-4x’+7x>—-6x+3

if x=1+1.

Show that

2+50+20°)° =2+ 20+ 507)°=729.

Show that
2-0)2-0)2-0")2-n'")=49

Using principle of induction, show that 2*" —1
is multiple of 7 for all ne N.

YN D
Show that (1-1) (1—;j =2",

If z=x+iy then show that the equation

2z—1
=m does not represent a circle
z+1
when m=2.

Solve the inequation 3(x —1) <2(x —3).




Mathematics

27.

28.
29.

30.

31.

32.
33.

34.
35.
36.

37.

Class - XI

X X
Solve the inequation X + ) + 3 <11,

Solve the inequation x 412 <4x —2.

Find all pairs of consecutive odd positive
integers both of which are smaller than 10 and
their sum is more than 11.

A student in Class XI obtained 70 and 75
marks in first two unit tests. Find the minimum
mark he should get in 3rd test to have an
average of at least 60 marks.

If the set A and B have m and n elements
respectively, then how many functions can be
defined from Ato B ?

If p(n,5)=20p(n,3), n >4, then find n.

If p(m+n,2)=56, p(m—n, 2)=12, then
find m and n.

Prove that C(n,r)+C(n,r—1)=C(n+1,1).
If C(2n,r)=C(2n,r+2), then find .

A genteleman has 15 acquintances in a town of
whom 9 are relatives. In how many ways can be
invite 8 quests so that 6 of them are relatives ?

From among 8 gentlemen and 4 ladies, a
committee of five is to be formed. In howmany
ways can this be done so as to include at least
one lady ?

38.

39.

40.

41.

42.

43.

44,

45.

Find the term independent of x in the

3]
€xpansion o B 3x )

Find the middle term in the expansion of

(=3
o

Prove that the middle term in the expansion

1.3.5..(2n—1)

2" x"
n! ’ '

of (1+x)™ is
Show that

C,+2C,+3.C,+..+nC, =n2"".

If p®, g™ and r™ term of on A.P. are a, b, ¢
respectively, then show that

(@-r)a+(r-p)b+(p-qc=0.

If the 10™ term of an A.P. is 52 and 16™ term
is 82, then find the 30™ term.

2

> h
Show that ZF =2e,
n-1 .

Prove that

l—1+1—1+—lo(§j
2 22% 32% 42t 7”7 & 2

Straight lines, Conic sections, Introduction to three dimensional geometry.

The vertices of a triangle are (0, -4) and
(6, 0). It the medians meet at the point (2,0),
find the coordinates of the 3 vertex.

Find the ratio in which the line segment
joining (-2, -3) and (5, 4) is divided by the
X - axis.

It the points (X, y) are equidistant from the
points (at+b, b-a) and (a-b, atb), then prove
that bx=ay.

4.

Find the equation of straight line bisecting the
line segment joining (3, -4) and (1, 2) at right
angles.

Find the equation of the line passing through
(-4, 2) and parallel to the line 4x - 3y = 10.

It three points (h, 0), (a, b) and (0, k) lieson a

line. then show that ~+> =1
me, €n Snow ah k .




Class - XI

7.

10.

I1.

12.

13.

14.

15.

16.

17.

Mathematics

Find the coordinates of the centroid of the
triangle ABC where (x, y,), (X,, y,) and
(X,, y,) are the coordinates of A, B and C
respectively.

Prove that the points (1, 1), (-2, 4), (-1, 2) and
(2, -1) taken in order are the vertius of a
parallelogram.

Prove that the points (7, 2), (1, -2) and (-2, -4)
are collinear.

Find the coordinates of the point which divide
the join of the points (-2, 3) and (5, -7) in the
ratio 2 : 3 internally.

If P(a, b) is the mid point of a line segment
between axes, then show that the equation of
. Xy
the line —+==2,
a b

Find the equation of the line which is
perpendicular to the line 2x - 3y +4 =0 and
passes through the point of intersection of the
lines2x +y-3=0and x +2y-3=0.

Find the equation of the line which is parallel
to the line x + y + 1 = 0 and whose y-intercept
is equal to that of 2x -y -3 =0.

The perpendicular from the origin to a line
meets it at the point (-2, 9). Find the equation
of the line.

Find the equation of the line whose x-intercept
is same as that of the line x - 2y - 4 =0
and y-intercept is same as that of the line
y-2x-3=0.

Find the equation of the cirlce whose centre
is (3, 2) and the circle is tangent to x-axis.

Find the equation of the circle whose centre
is (-1, 4) and the circle is tangent to y-axis.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Found the equation of the circle whose centre
is on the line 2x+y-3=0 and the circle passes
through the points (5, 1) and (2, -3).

Find the centre and radius of the circle
4x2+ 4y*-4x + 12y - 15=0.

Find the equation of the circle passing through
three points (0, 0), (0, 2) and (-1, 0).

Find the equation of the parabola whose vertex
is (2, 3) and focus is (-2, 3).

Find the equation of the parabola passing
through the points (1, 2), (-2, 3) and (2, -1)
and the axis being parallel to x-axis.

Find the equation of the parabola whose focus
is (1, 2) and directrix is x +y = 2.

Find the equation of the parabola whose vertex
is (6, -2) and focus is (-3, -2).

Find the equation of the parabola whose axis
is vertical and parabola passes through the
points (0, 2), (-1, 1) and (2, 10).

Find the equation of the ellipse whose centre
is (0, 0), one vertex is (0, -5) and one end of
the minor axis is (3, 0).

Find the equation of the ellipse whose foci at
(£5,0) and the length of the major axis is 12.

Find the equation of the ellipse whose vertices

8
at (£5,0) and length of latus rectum is 5

Find the equation of the ellipse whose centre
is (5, 4) and the major axis is of length 16 and
the minor axis is of length 10.

Find the equation of the ellipse in its simpler
form if it passes, through the points (-3, 2)
and (5,-1),




Mathematics

31.

32.

33.

34.

35.

36.

37.

38.

Class - XI

Find the equation of the hyperbola where the
distance between the foci of a hyperbolais 16

and its eccentricity is /7 .

Obtain the equation of the hyperbola whose
foci at (+4, 0) and verties (2, 0).

Find the equation of the hyperbola whose
centre is (0, 0), transverse axis along x-axis

of length 4 and focus at (2\/5 ,0).

Find the foci, the vertices, eccentricity and
latus rectum of the parabola 9x?- 16y*= 144.

Find the equation of the hyprebola whose foci
at (+2+/3,0) and eccentricity /3 .

Find the perimeter of the triangle whose
vertices are (0, 1, 2), (2, 0, 4) and (-4, -2, 7).

Show that the points (a, b, ¢), (b, c, a),
(c, a, b) from an equilateral triangle.

Show tht the points (2, 3, 2), (5, 5, 6) and
(-4, -1, -6) are collinear.

Limits and Derivatives
Examine the existence of the following limits.
) lim [x]

x—2

(i) 1m x—[x]

iii) lim
(111) m =

(iv) xli% [x]+3

Evaluate the following limits.

2.

) x> —8
lim .
=2 x" =32

39.

40.

41.

42.

43.

44,

45.

Find the lous of the point which are equidistant
from the points (1, 2, 3) and (3, 2, -1).

Find the ratio in which the line segment through
(1,3,-1)and (2, 6, -2) is divided by Zx-plane.

Find the coordinates of the centroid of the
triangle with its verties at (a,, b, c)),
(a,b

,»b,,¢)and(a, b, c,).

Show that the points (0, 7, -10), (1, 6, -6)
and (4, 9, -6) are the vertices of an ososceles
triangle.

Find the coordinates of the point which
divides the line joining the points (-2, 3, 5)
and (1, -4, 6) in the ratio 2 : 3 externaly.

Find the ratio in which the yz - plane divides
the line segment formed by joining the points
(-2,4,7)and (3, -5, 8).

Show that the points (0, 7, 10), (-1, 6, 6) and
(4,9, 6) are the vertices of aright angled triangle.

) 3+x)* =27

lim B+x) =27

x—0 X

lim ! int
7 m, n are integers

) n‘+n+1
lim —
x>0 Sn” +2n+1

1+2+3+...+n

lim 5
X—>00 n

. 1-Sinx
lim ——
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10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

lim

x—0

lim
x—0

lim
x—0

lim

x—2

lim

x—5
lim

x—0

lim

x—1

x—0

Mathematics

1-Cos’ x

xSin2x

1+ Sinx —Cos x

1-Sin x — Cos x

T
——X [tan X
(2 J

Cosx —Cos5x
Cos2x — Cos 6x

2Sinx —Sin 2x

X3

J1+Sinx —/1-Sinx

tan x
log.(x-1)
x?=3x+2
Vvx—-1-2

X-5
3* -2
4X_3X
21
Jx -1
a—+a’—x?
X
tan 2x
T
X ——
2
Sinax + bx
ax +Sin bx

21.

22.

23.

24.

25.

26.

\/32+X2 —\/a.z—X2
2

lim
x—0 X
. Vvx—a—+b-a
lim > >
Xx—b X" — b

Find the derivative of Sec x w.r.t.x from the
Ist principle.

1
Find the derivative F w.r.t.x. from the
Ist principle.

Find the derivative of x Sin x w.r.t.x. from the
Ist principle.

d f(x)

If £(x) =|x[+[x ~1| then find —

Differentiate the following functions

27.

28.

29.

30.

31.

32.

33.

34.

35.

_ x+Sinx
y 1+ Cos x

y =x’Cosx

n

X

tan X

_ I-tanx

" l+tanx

_ Cosx
Y 1+ x>

y=tan’x+a"

et +e
x> +1

_2x+1
y x> +1

y=x"Sinx '™




Mathematics

36.

37.

38.

39.

40.

41.

y = tan” x + Sec’x
y = Cos’x +e*Cos x
y=ax’+btanx +Inx’

Sec’x

tan X + cotx

CcoS 2X

tan X —cot x

COS X

 1+Sinx

42.

43.

44,

45.

Class - XI
y =4/1+Sin2x
y =4/1-Cos2x
secxX +tanx
y=\/—
secx —tanx
Show that
1
xSin— when x#0
f(x)= X
0 whenx =0

1s not differentiable at x = 0.

Mathematical Reasoning, Statistics and Proability

Write the contrapositive and converse of the
statement

n

Cosx=0—)x=g

Write the contrapositive and Converse of the
statment

" 2Xx+3=9 > x#5

Find the connectives and component
statements of the following compound
statements and check whether they ar etrue
or false.

(1) 30is divisible by 2, 3 and 5.

(i1)) All rational or irrational numbers are
real numbers.

(ii1)) The constituents of water are oxygen
and nitrogen.

Show that the statement *“ For any real number
aand b, “a*=b? implies that a =b" is not true
by giving a counter example.

5.

By giving counter example show that the
following statment is not true.

“The equation x*- 1 = 0 does not have a root
lying between 0 and 2.

Show the following statement is true by the
method of contrapositive.

“Ifx is an integer and x? is odd then x is odd.”

Write the contrapositive and converse of the
following statement.

(i) x is an even number implies that x is
divisible by 4.

(i) If a number n is even then n? is even.
Use truth table to verify

pA(~qvq)=p

Using truth table, verify the following

9.

10.

11,
40

~p&q=Epe~q
~peq=peq

pA(pvq)=p




Class - XI
12.

13.

14.

15.

16.

17.

18.

19.

20.

Mathematics

If p has a truth T, then what can be said about
the truth value of ~pAq=pvq.

If p has a truth value F, then what can be said
about the truth value of pvq=~pAaq.

Show that the following statements are true
by the method of contrapositive. If x is an
integer and x? is even then x is also even.

Show that the statement

“If x real number such that x>+ 4x = 0 then
x=0" by direct method.

Define Range. From the list of body
temperature of a patient, determine the range
of fluctuation.

Time 6AM | 10AM | 2PM | 6PM | 10PM
Tempeature | 99 100 104 | 102 101

[in Fahrenheit (°F)]

Calculate the mean deviation of the marks
30, 40, 85, 75, 45 obtained by a student in 5
different examination.

Calculate the mean deviation of the following
distrbution

Ageinyears |14 (15|30
No.of persons | 5 | 4 | 1

Define the mean deviation of a

(1) simple distribution

(i1) frequency distribution and

(ii1) grouped frequency distribution

If ¢ be the standard deviation, prove that

n n
2
Zfixi Zfixi
2 _ o | =

o’ =

S| 3
i=1 i=1

2

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Define the coefficient of variation. Calculate
the coefficient of variation of daily wages of
five worker which are given below.

Rs. 15, Rs.20, Rs.25, Rs.30, Rs.35.

Calculate the standard deviation of the firstn
natural numbers.

Find the mean deviation of the values 1,2,3,5.

Find the standard deviation of the values
1,2,3,5.

Find the standard deviation of the data given
in the following table.

111213 )...|n
f.]11]2|3|...|n

Find the standard deviation of the data given
in the following table.

G135 . T2n—-1
£l ] 1

Find the mean deviation of the data

5, 15, 20, 30, 40.

Find the mean and variance of the data given
in the following table.

X :1214]16]..]2n

1

RN

Find the mean deviation of the data
7,17,20,22,24

Find the variance of the dta given in the
following table

21416|...|2n




Mathematics

31.

32.

33.

34.

35.

36.

37.

38.

Class - XI

If A and B are two mutually exclusive event
in a sample space S then prove that

P(AUB)=P(A)+P(B).

If A and B are two events in a sample space
then prove that

P(AUB)=P(A)+P(B)-P(ANB)

IfAand B are any two events and A — B then
prove that P(A) <P(B).

If A and B are any two events then prove that
P(A-B)=P(A)-P(AB).

If Ac be the complement of A then prove that
P(A)=1-P(A).

A die is thrown twice. Find the probability
that the sum of points obtained is 8.

A die is thrown 5 times. Find the probability
of getting exactly 3 forms.

Prove that for any two events A and B,

P(ANB)>P(A)+P(B)-1.

39.

40.

41.

42.

43.

44,

45.

A card is selected from 100 cards number 1 to
100. If the card is selected at random, find the
probability that the number on the card is
divisible by 5.

Two cards are drawn from a pack of 52 cards.
What is the probability that both are diamonds ?

A bag contains 6 white and 7 black balls. If
two balls are drawn at random, find the
probability that both balls are white.

A card is selected from 100 cards numbered 1
to 100. If the card is selected at random, find
the probability that the number on the card is
divisible both by 2 and 5.

8 persons stand is a line at random. What is
the probability that two persons X and Y do
not stand together ?

A bag contains 5 white and 3 black balls. If a
ball is drawn at random, find the probability
that it is white.

A coin is tossed 3 times. Find the probability
of getting at most 2 heads.




Class - XI

GROUP-B
ANSWERS

Each questions carries 4 Marks.

Sets, Relation & Functions, Trigonometric functions.

Let xe (AUB)'
<SxeAUB
Sx¢gAand x¢B

& xeA'and x e B!

< xeA'NB'

~(AUB)'c A'NB' e (1)
and A'NB'c(AUB)' e (2)
Form (1) and (2), we have
(AUB)'=A'NB'

Let xe(ANB)'
<x¢ANB

< xegA or x¢B

< xeA' or xeB'
< xeA'UB!

Thus (ANB)'=A'UB'.

Letxe A-B

< xeAandx¢B

< x¢gA'andx eB'

< xeB'andxgA'

& xeB'-A'.

S A-BcB'-A' e (D)
and B—A'c A—B ... (2)

From (1)and (2),weget A—_B=B'-A"-

Letxc A-B
& xeAandx ¢B

< xeAandx eB'
< xeAB'
~A-B=ANB'

5.

Let xe A—(BUC)
< xeAand xg BUC

< xeAand (x¢Bandx ¢ C)

Mathematics

< (xeA andx ¢ B) and(x € A and x ¢ C)

& xeA-BandxeA-C

& xe(A-B)N(A-0).

. A-(BUC)c(A-B)N(A-0)
and (A-B)N(A-C)c A-(BUC)
From (1) and (2), we get
A-(BUC)=(A-B)N(A-C).
Let x e AN(B-C)

& xeAand xeB-C

< xeAand(xeBandxgC)

..(1)
..(2)

< (xeAandx eB) and(x € A and x¢C)

< xeANBand xgANC

< xe(ANB)-(ANC)
~ANB-C)c(ANB)-(ANC)
and (ANB)-(ANC)c AN(B-C)
From (1) and (2) we have

ANB-C)=(ANB)-(ANC).

(D)
(2)




Mathematics

7.

10.

Class - XI

Let (x,y)e Ax(B-C)

&xeAand yeB-C

&xeAand (yeBand ygC)
<(xeAand yeB)and (x€ A and y ¢ C)
< (x,y)e(AxB)-(AxC)

S Ax(B-C)c (AxB)-(AxC) (1)
and (AxB)—-(AxC)c Ax(B-C) ..(2)
From (1) and (2), we get
Ax(B-C)=(AxB)-(AxC)

Let C and F be the set of students who play
cricket and football respectively. According to
the question,

ICUF|=50

C|=28

|F|=32

We know |CUF| =|C|+|F|=|CNH
=50=28+32-|CNH
=|CNF|=60-50=10

-. 10 students play both cricket and foot ball.

Same as No. 8 (Exercise for the students)

Let xe AN(BAC)
< xeAandxeBAC

< xeAand(xeBand x¢C or xeC andx¢B)

< (xe A andx € B and x¢C)
or (xeA andxeC and x ¢B)

< (xeANMBand x ¢ A(C)
or (xe ANC and x ¢ A[1B)

o xe(ANB)—(ANC)
orxe(ANC)-(ANB)

< xe(ANB)A(ANC)

Thus AN(BAC) =(ANB)A(ANC).

I1.

12.

13.

14.

Let x e(AUB)-(A(B)

< xeAUBand x¢ A(B

< xgAUBand (x ¢ A or x ¢ B)

< (xeAor xeB)and (x ¢ A or x ¢ B)

< [xeAand(x ¢ Aorx ¢ B)]
or[xeBand (x¢A or x¢B)

< (xeAand x¢B)or (xeBand x ¢ A)

& xeA-BorxeB-A

< xe(A-B)U(B-A)

& xeAAB

~AAB=(AUB)-(ANB)

Letxe A—(BUC)

< xeA and x¢BUC

< xeA and (x¢Band x ¢C)
< (xeA and x¢B)and x¢C
< xeA-B and xeC

< xe(A-B)-C
~A-BUC)=(A-B)-C.
Let xe (ANB)-C

= xeA()Bandx ¢ C

= (xeAandxeB)and x¢C
= xeAand(xeB and x ¢ C)
= xeAandxeB -C

= xeAN(B-0)
~(ANB)-C=AN(B-0C)

Given that |X| =10,

Y|=15 and [XUY|=20
We know [XUY|=[X|+|Y|-|XNY]
=20=10+15-|XNY]
=|XNY|=25-20=5
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15.

16.

17.

18.

19.

Mathematics

Let Hand E be the set of people speaking
Hindi and Enlgish respectively. According to
the question,

|H| =300

|[E|=250

[HUE| =450
~.|HUE|=|H|+|E|-[HNE]|
= 450=300+250—|HNE]|

= [HNE|=550—-450 =100

.. The number of people speaking both Hindi

and English is 100.

GiventhanA={4,5,6,7},B={2,3,5, 8}

R={(x,y):x€A, yeB and x+y <10}

={(4,2),(4,3).(4,5).(5,2),(5,3),(5,5),
(6,2),(6,3),(7,2),(7,3)}

Domain= {4, 5,6, 7}

Range = {2, 3,5}

Giventhat A={5,7,10,11}, B={4,6,8}

R ={(x,y):xeA,yeB and x> +y* <100}

={(5,4), (5,6), (5.8), (7,4), (7,6)}
Domain= {5, 7}
Range = {4, 6, 8}

Giventhat A={2,3,4,5}, B={3,6,7,10}
R ={(x,y):x € A y € B andrelatively prime
toy}
=1{(2,3), 2,7),(,7), 3, 10), (4, 3),

(4.7), (5,3), (5,6), (5, 7)}
Domain=1{2, 3,4, 5}
Range = {3,6,7,10}

GiventhatA={1,2,3,4,5,6}
R ={(a,b):a,b e A and b is exactly divisible
bya j

= (1,1, (1,2), (1,3), (1,4), (1,5), (1,6), (2,2),
(24),(2,6), (3,3), (3.6), (4.4), (5.5), (6,6)}.

20.

21.

22.

23.

Here A=1{0,1,2,3,4,...9,10}

R={(x,y):x,y€ A and 2x +3y =12}

={(0,4),(3.2),(6,0)}

Given that A={-2,-1,0, 1,2}

f(x)=x>+2

S f(=2)=(-2)+2=4+2=6
f(-)=(-1)>+2=1+2=3
£f(0)=0>+2=2
f)=1"+2=1+2=3

£f(2)=2*+2=4+2=6
.. Range of f=1{2,3,6}

Giventhat A= {-1,0, 1,2, 3}
f(x)=x"+x-2
f(-D)=(=1)>+(-)-2=1-1-2=-2
f(0)=0*+0-2=-2
f)=1"+1-2=0
f(2)=2"+1-2=4
f(3)=3*+3-2=10

- f(A)={-2,0,4,10}.

1
Given that f(x) =x+ <

S fx)=x +i3
X

[F(OF = (x +1j
X

=x3+i3+3 (x+lj
X X

= £(x*) +3f(X) (D)

Also f@:L+L:1+X:X+1:f(x)_(2)

x 1I/x x X

From (1) and (2), we have

X

[FOT = £ + 3f[ 1 j |
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1
24. Giventhat f()= X’ _F

. f(lj—i_—l —L_X3
Agamn x) x> A/x)y X
Adding (1) and (2), we get
f(x)+f(lj=x3—%+i3—x3:()_
X X* X

x+1
25. Given f(x) = 1

x+1

2T

)+l

fIf(x)]= Fo1 i”—l
x—1

x+1+x-1 2X

Cx+1-(x-1) 2

1

26.  Giventhat f(x) = (a—x")"
fif(x)]=[a—[f (X)“]i
= [’cl—{(a—X“)i}“]i
= [a—(a—X")]%

=) =x-
27. Giventhat Sec A—tanA =p
We know Sec?A - tan’A =1
= (SecA—tan A)(SecA +tan A) =1
= p(SecA +tanA) =1

= SecA+tanA:l
p

Adding (1) and (2), we get

2
ZSecA=p+l:p—+1
p p
2
=SecA = p+1
2p

(D)

(2)

(D)

(2)

28.

29.

Subtracting (1) from (2), we get
2

2tan A =l—p = 1=p

|y p

2

1-p
2p

=tan A =

p’+1
SecA  2p
Again tanA i
2p

2

1 I+p

= — = 5
SmA 1-p

= SinA = 5
I+p

Given thata Cos A - b Sin A= C squaring both
sides, we get (a Cos A - b Sin A)?=C?

= a’Cos’A +b’Sin’A —2ab Cos A = C*
= a’(1-Sin’A) +b*(1-Cos’A)

—2ab CosASinA =C*
= a’—a’Sin’A +b> —b*Cos’A

—2ab Cos ASinA =C?

= a°Sin’A +b’Cos’A

+2abCos ASinA =a” +b*> - ¢’
= (aSinA+bCosA)’ =a’ +b*> —¢?

= aSinA+bCosA=++a’+b*-¢c*.

Given that Cos 0+ Sin 0 =+/2 Cos0
—Sin0=+/2 Cos®—Cos0 = (\/E—I)COSG
Multiplying both sides by (\/5 —1), we get
(2 +1)Sin0 = (+/2 +1)(~/2 =1)Cos 6

= /2Sin6+Sin 6 =Cos6

= CosH—-Sin0=~/2Sin6.
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30. L.H.S.

_1+Sin0-CosO (1-Cos0)+Sin0
1+Sin6+Cos0 (1+CosB)+Sin6

=% Cos 80" +% .2Co0s80" . Cos20°

. 0 o :% Cos80° +é [Cos100° +Cos60°]
2Sin® —+2Sin—Cos —
2 2 2

= 1 0 1 0 0 l
2 Cos’ 2+ 25in 2 Cos ? =3 Cos80°+ = [Cos (180" ~80")+ ]
1 . 1 o 1
. 0(,. 9 0 =— Co0s80" +— Cos100" +—
2Sin —| Sin -+ Cos — 8 8 16
_ 2 2 2
- 0 0 o 0
2C05(C05+Smj _1 CosSO°+l Cos(180°—80°)+i
2 2 2 8 8 16
=tan9 :l CosSOO—l C05800+i
2 8 8 16
31. Giventhat tan20=2tan>J+1- |
1-tan’0 1-(2tan” @+1) 16
Cos20 = —= 5
I+tan" 0 1+ (2tan" @+1) o 15°
1° 15° Sin—
2 2 tan7— =tan— = 20
—2tan’ @ —2tan’ @ 33. 2 2 . 15
2+2tan* @ 2(1+tan’ @) 2
—tan’ in? 15°
-Te_ P Costy 28I Costs?
Sec’¢ Cos o = : 2 =
» 2Sm1iC 157 Sinl5
=-Sin’p 2
= C0s20+Sin*p=0 ~ (2\/5_ NE) _1)(\/§+ )
3-D(/3+1
32. L.H.S.= Co0s20° Cos40’ Cos60° Cos80° (3-D(3+1)
—J6 - +2-2.

=Co0s20" . Cos40°. l Cos80°
2 34. Giventhat A+B+C=r

L 2C0s40" . Cos20° . Cosso” LHS. = Cos’A+ Cos"B +Cos™C

_1 (2Cos’A +2Cos’B) + Cos’C
[Cos60° + Cos20°] Cos 80" 2

ol

= %[1 +Cos2A +1+Cos2B]+ Cos’C

[— + Cos20°] Cos80°

ol
o] —
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37. 2Cos’x+4Sin’x=3
=2 (1-Sin*x)+4 Sin’x =3

=2-2Sin’x +4 Sin>’x=3

= %[2 +Cos2A +Cos2B]+ Cos’C

:1+%.2Cos(A+B)Cos(A—B)+Cos2C

— 2 Sinx =1
=1+ Cos (n—C)Cos (A — B) + Cos’C — Sin’x =+
2
=1+(—CosC)Cos(A —B)+Cos’*C 1
=Sinx=t—
=1-CosC[Cos(A —B)—CosC] 2

=1-Cos C[Cos(A —B)+ Cos (A + B)] Sx=nm+Z=(@dn+DZ nez
4 4

=1-Co0sC.2CosA.CosB
a b C

Weknow g "A “SinB SinC

=1-2CosACosBCosC. 38.

35. Let5=rCosa,12=rSina ) ) .
s.a=2RSinA, b=2RSinB, ¢=2RSinC
=1’ =5 +12°=25+144=169 . . . .
LHS =a(SinB—-SinC)+b(SinC—-Sin A)
=>r=13
] ) +¢(Sin A +Sin B)
Given function = 5Sin x +12 Cos x

=4Cosa Sinx+rSina Cosx =2RSinASnB-5inC)

+2R Sin B(SinC—-Sin A)

=rSin(x+a)

=13Sin(x+a) +2R Sin C(Sin A —Sin B)
Maximum value of Sin (x + a)is1. =2R[Sin A.Sin B—SinASinC
Maximum value of 13Sin (x + o) is 13 +SinB.Sin C —Sin A Sin B

— Maximumvalueof 5Sin x +12 Cos x is 13. 1 Sin ASin C - Sin BSin C]

36. Cos’x+3Sinx =3

=2Rx0=0
= 1-Sin’x +38Sinx =3 SinC
— Sin*x ~3Sinx+2=0 9. Given C*B =558
= (Sinx - 2)(Sinx —1)=0 Cral-b: o
Either Sinx=2orSinx =1 :2—cazg

But Sin x =2 has no solution ol tal—b? =2

Sinx=l=Sin§ —=a’-b*=0
=a=b

T
=nn+(-1)"— tri
= x=nn+(-1) 5 — The triangle is isosceles.




Class - XI

40.
41.
42.

43.

44,

Mathematics

An exercise to the students.
An exercise to the students.
An exercise to the students.

(b*> —c?)Cot A

Cos A
Sin A
Cos A
Sin A

= (4R’Sin’B - 4R *Sin’°C)

=4R*(Sin’B-Sin’C) .

Cos A
Sin A

=4R*.Sin(B+C)Sin(B-C) .

=4R*Sin(180—A).Sin(B-C) .

Sin A
Cos A
Sin A

=4R’Sin A.Sin(B-C).

=4R’CosASin(B-C).

Similarly (¢* —a*)Cot B
=4R’CosBSin(B-C)

(a> —=b*)Cot C =4R* Cos CSin (A —B)
L.H.S.=4R*[Cos ASin(B-C)

+ Cos BSin(B—-C)+ CosCSin(A —B)]
=4R’*=0=0

b’ —c? Cos A = 4R*Sin’B —4R*Sin’C
a 2RSin A

.CosA

_4R? (Sin> B—Sin C)
2R Sin A

.Cos A

[Sin(B+C) . Sin(B-C)]
Sin A

=4R* .Cos A

_9R SlnA.Sln(B—C).C
Sin A

0sA

=2R Cos ASin(B-C)

02 —32

Similarly

CosB=2R CosBSin(C—-A)

Cos A 45.

a’—b?

C

CosC=2R CosCSin(A —-B)

2 2 2 2 2 2
=b ¢ CosA+c a CosBJra b
a b C

=2R[Cos ASin(B-C)+CosBSin(C—-A)
+Cos CSin(A - B)]

CosC

=2Rx0=0
b’—c’  4R’Sin’B-4R’Sin’C
CosB+CosC CosB+CosC

_4R? (Sin’B—Sin*C)
CosB+CosC

[(1—Cos’B)—(1-Cos’C)]
CosB+CosC

=4R?

_4R? (Cos’C)—Cos’B)
CosB+CosC

_4R (CosC+CosB)(CosC—-CosB)
CosB+CosC

=4R?*(CosC —CosB)
Similalry
¢’ —a’

— = 4R*(CosA—-CosC)
CosC+CosA

a’ —b?

— = 4R*(CosB-CosA)
CosA+CosB

and

L.H.S.

=4R*(CosC—CosB)+4R*(CosB—Cos A)

=4R*[CosC —CosB+Cos A —CosC
+CosB—-CosA]

=4R?*x0=0
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Principle of Mathematical Induction, Complex Numbers and Quadratic
Equations, Linear Inequalities, Permutation and Combination, Binomal theorem,

Sequence and Series.

Prove by the principle of conduction (No. 1 to 6)

1.

Let P(n) be the statement

n(n+1)
2

First we shall show that PCD is true.

LH.S.of P(1)=1

" 14243+...+n=

1(1+1) _2_1

2 2
L.H.S. of P(1)=R.H.S. of P(1)
So P(1)is true.

Let P(k) be true.

R.H.S.of P(1) =

k(k+1)
2

We shall have to show that P(k+1) is true.
LH.S. of P(k+t1)=1+2+3+..+k+ (k+1)

ie. 1+2+43+..+K

_k(k+1)

+(k+1)

_ k(k+1)+2(k+1)
2

_k+D+2(k+1)
2

So P(k+1)is true

=R.H.S. of P(k + 1)

Here we set that
1 P(1)istrue
@) P(k)istrue = P(k+1)is true.

So according to the principle of induction, P(n)
istrueforallne N.

n(n+1)

ie.1+2+3+...+n= 2

2.

Let P(n) be the statement
1+3+5+..+(2n-1)=n’

First we shall show that P(1) is true.

L.H.S.of P(1)=1

R.H.S. of P(1)=1?=1

SoP(1)istrue

Let P(k) be true
ie.1+3+5+..+QR2k-1)=Kk>for keN.
We shall have to show that P(k-+1) is true.
L.H.S. of P(k+1) = 1+3+5+...+(2k-1)+(2k+1)
=k’ +2k+1

=(k+1)*=R.H.S. of P(k+1)

So P(k+1)is true.

Therefore P(n) is true forall n € N

ie. 1+3+5+..+(2n-1)=n’forne N

Let P(n) be the statement

n(n+1)(n+2) is divisible by 6 forall n € N
First we shall show that P(1) is ture.
Takingn=1, we get

1(1+1)(14+2)=1.2.3 = 6 which is divisible by 6.
So P(1) is ture

Let P(k) be true

i.e. k(k+1)(k+2)is divisible by 6

= k(k+1)(k+2)=6m where n € N

We shall have show tha P(k+1) is true.

Sk+D)(k+1+1)(k+1+2)
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Mathematics

=(k+)(k+2)(k+3)
=k(k+1)(k+2)+3(k+1)(k+2)
= 6m+6w

_ 6[m+ (k+1)(k+2)}
2

=6pwherep = m+%2(k+2) eN

which is divisible by 6.

So p(k+1) is true.

Therefore P(n) is true for all heN i.e.
n(n+1)(n+2) is divisible by 6 for all , ¢ N Question
4,5, 6 are exercise for the students.

7.

Let V7 —24i =x + 1y

=7 -24i=(x+1iy)’ =x* -y’ + 2ixy
Equaling the real and imaginary parts, we get
xX*-y* =17 .. (1)

2xy =24 - (2)
(x*+y")" =(x" —y")" +4x7y’

=7 +(-24)°

=49+576

=625

X4yt =25 ..(3)

(-ve signis rejected if x*+ y* is +ve)
Adding (1) & (3), we get

3x* =32
=x’=16 —=x=14

Sub tracing (1) from (3), we get
2y* =16

=y =4 >y=%2

From (2), we see that if x=4, then y =-2 and if
x=-4,theny=2.

Required square roots are 4-2i and -4+21i.

10.

GE
| T
‘a+na+n}

| (-i)(1+i)
'a+01“:l

1-i°

n

(1+i2+21jn
= ——=1 =1
2
(L&+ﬁy
= =1
2

=1i"=1
The least the value of nis 4.

1
(x+1y)’ =a+ib

=x+iy = (a+ib)’

=a’ +3a’ib+3a.i’b’ +i’b’
=(a’—3ab)+i(3a’b-b’).

Equaling the real and imaginary parts, we get
x =a’ —3ab’

y=3a’b-b’

X —a2-3b% and E:3312 —-b’
a b

2 Y C @2 -3bY) + (32 - bY)
a b

=4a’ —4b’

=4(a’ -b%)

a+ib )
=Xy (D)

Given that ;
C+1

Taking the conjugate of both sides, we get
( a+ib j .
= — |=X+1y
c+id

a+ib

=X+1y
c+id
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a—ib : 14, (1+2-20")'(4+0+40%)*
= .d=X—ly . (2)

-l = (-0 —20°)[4(1+ 0*) + ©]
Multiplying (1) and (2), we get

a+ib a-ib

=30’ [-4o+ o]

c+id | c—id:(XHY)(X_IY) =30’ x -30=9»’ =9.
¢’ +d’ " a-ib a+ib
11.  Givenequationis _ (a+ib)’ —(a—ib)’
9x? —12x +20=0 (a—ib)(a+ib)
2aib . 2ab
= (3%)° —2.3X.2+4+24 =0 -2 0+, ——
a“+b a“+b

— (3x—2)’ =24
= (3x-2)* =i’.(26)’
= (3x—2)> —(24/6i)* =0

16. Referto text book.
17.  (1+a>)A+b))(A+c?)
=(1-i’a*)(1-i’b*)(1-i’c?)

= (3x~2+26 )(3x~2-2V6 i=0 = (1-ia)(1+ia)(1—-ib)(1+ib)(1—ic)(1 +ic)
= 3x =2-26i, 2+2/6i = (1—ia)(1 +ia)(1—ib)(1 +ib)(1 —ic)(1+ic)
2= 2J6i 2+2J6i = (1-ia)(1-ib)(1 +ia)(1 +ib)(1 —ic)(1 +ic)
37 3 =[1-i(a+b)+iZab][l+i(a +b)+iab]

12. Weknow [+ p+e> =0 (1-1ic)(1+ic)

—~ito=—-oland 1+ = -0 =[l-ab—-i(a+Db)][l-ab+i(a+Db)]

LH.S. (I-ic)(l+ic)

=(l-o+0’)(l+o-’) =[1-ab—i(a+b)](1-ic)

[l-ab+i(a+b)](1+ic)
=[(1-ab—i(a+b)—ic+iabc+i’c(a+b)]

=1+ —0)(l+o-)
= (~0-0)(-0’ —o’)
e X 20 =40’ =4, X[l —ab+i(a+b)+ic—iabc+i‘c(a+b)]
=[(1-ab—bc—ac)+i(a+b+c—abc)
x[(I-ab—ac—bc)+i(a+b+c—abc)]
=(l-ab-bc—ac)’ —i*(a+b+c—abc)’

=(l1-ab-bc—ac)’ +(a+b+c—abc)’

13. L.H.S.
=(l-0)(1-0)(1-0")1-")
=(l-0)(l-0)1-0’.0)(l-0'.0%)
=(l-0’)(1-o0)’

18 x?—6x+25=0
— (140 —20)(1-0'-20%) (o' =o0) xR

= x*-2.x.349+16=0
=(x-3)* =-16 = (4i)’
=x-3=14

=30 X (—0* —20°)
=3px 30

=9"=9. —x=3+4
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19.

20.

21.
22.
23.

+
G+i?  (3-i)

Mathematics
1 1 (3= +(3+i) =8.7m+7
 (3+1)’(3-i) = 7(8m +1) which is amultiple of 7.
So P(k+1) is true.

_2(3%+i%) _209-1)

C9-i%)?  10?
_28_4
100 25°

Giventhat x =1+i

=>x-1=i

= (x-1)° =i’

=x -2x+1=-1

=x"-2x+2=0

x'—4x?+7x* - 6x+3 =

(x* —2x7 +2x%) + (2% +4x*> —4x) +

(x> —2x+2)+1

=x*(x? —2x+2)-2x(x* —2x+2)
+(x*=2x+2)+1

=x>.0-2x.0+0+1=1

Exercise to the students.

Exercise to the students.

Let P(n) be the statement “2°"- 1 is amultiple of 7”.
First we shall show that P(1) is true.

Takingn=1, we get 2*!-1=8-1="7 whichisa
multiple of 7.

So P(1)is true,
Let P (K) be true

—, 23 _1 isamultiple of 7.

= 2% -1=7m where me Z

We shall have to show that P(k-+1) is true.
R e A AR |
=8.2% -1

=8(7Tm+1)-1

24.

25.

26.

Here we see that

i  P(l)istrue

(i) P(k)istrue = P(k +1) is true.

So according to the principle of induction,
P(n)istrue forall ne N

— 2°" —1 isamultiple of 7 forall n e N.

1 1
:l—i—l+1:2—(i+lj
1 1

:2
S L S W
1

27z —1
+1

=m

The given equation is

m
z+1 2

This does not represent a circle when
m .
—=liem=2,

The given inequation 3(x —1) < 2(x —3)
=3x-3<2x-6
=>x<-3

The required solution set is (o0, —3).
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27.

28.

29.

30.

31.

Class - XI

The given in equation is
X+ 211
2 3

6X +3x +2x
:>—
6
=11x <66

<11

The solution setis (-0, 6).
The given inequationis x 4+ 12 < 4x — 2
=>4x-2>x+12

=3x>14

14
=>X>—
3

14
The solution set is (?, Ooj )

Let x be the smallest of the two consecutive odd
positive integrs. So other number is x+2.

Accoding to the question, x < 10.
LX+H(x+2)>11
=2x+2>11

=2x>9

=X > J = 4l

2 2
Thus x can take the values 5, 7, 9.
Required possible pairs will be (5,7), (7,9).
Let the student set x marks in 3rd test.
70+75+x
_—

3

According to the question, 60

=145+x>180
=x2>35

The student should set a minimum of 35 marks
to set an average of at least 60 marks.

Given that the sets A and B have m and n elements
respectively.

|A| =m, B| =n
To form a function, we need to assocaite each
element of A with exactly one element of B.

32.

33.

34.

The first element in A can have images in Binn
different ways. Following this, the 2nd element
of A can have images in n different ways.

So first two elements of A can have images in B
inn x n different ways.

Similarly the number of ways that m elements of
A can have images inn X nxn x ... to m
factors=n™.

Giventhat P (n, 5)=20. P (n, 3)
=n(n-1)(n-2)(n-3)(n—-4)

=20 n(n-1)(n-2)
=n-3)(n-4)=20
=n’-7n+12=20
=n’-7n-8=0
=n’-8n+n-8=0
=>n(n-8)+1(n-8)=0
=m-8)(n+1)=0
=n=8 -1
—n=8 (asn=-1isrejected)
Give thatP(m +n,2)=56
= (m+n)m+n-1)=8.7
=>m+n=28 - (1)
AgainP (m-n,2)=12
= (m-n)(m-n-1)=4x3
> m-n=4 ..(2)
Adding (1) and (2), we get
2m=12=>m=6
From (1),weget6+n=8 =n=2

LHS.=C(n,r)+C(n,1-1)
n! n!
= +
rln-r)! (r-D!(n—-r+1)!

B n! n!
- r(r—l)!(n—r)!Jr r—-D!(n-r+1)(n-r)!

n! {1 1 }
= —+
r-D!(n-1r)! (r n-r+1
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35.

36.

37.

B n! n-r+l+r
(r=D!(n-r)! r(n—r+1)

B (n+1)n!
Crr-D!i(n-t+1)(n-r)!

(n+1)!

=—F—=C(n+1,1)
r!(n+1-r)! ’

Given that C(2n, r) = C(2n, r+2)
=r+(r+2)=2n

=r+l=n

=>r=n-1

Among 15 acquintances of a gentlemen, 9 are
relatives and 6 are non-relatives. He is to invite

8 quests so taht 6 of them are relatives and 2 are
non-relatives.

6 guests are selected from 9 guests in
C (9, 6) ways.

2 non relatives are selected from 6 non relatives
in C(6, 2) ways.

Total number of selection =C (9, 6) x C(6, 2)

9! 6!
=——Xx ——=1260
6!3! 214!

There are 8 gentlemen and 4 ladies. A committee
of 5 is to be formed so as to include at least 1 lady.

The following types of selections are made.
Isttype : 4 gents and 1 lady

2nd type : 3 gents and 2 ladies

3rd type : 2 gents and 3 ladies

4th type : 1 gentleman and 4 ladies.

1st type :

4 gents are selected from 8§ gents in C (8, 4) ways.

1 lady is to be selected from 4 ladies in
C(4,1) ways.

Total number of this type of committee
=C@,4)xC#4,1)

38.

Mathematics
8! 4!
= X
418—-4)! 1!1(4-1)!
8! 4!
= X —
414! 113!
:8. '6'5xi:280
4321 1
2nd type

Total number of 2nd type of committee
=C(8,3)x C(4,2)
8! 4!
= —X—
3151 212!
_8.7.6 43

—X_

S 3217 2!

=56x6=336

3rd type

Total number of 3rd type of committee
=C(8,2)xC(4,3)

= %x4 =112

4th type
Total number of 4th type of committee

=C(8,1)xC4,4)=8x1=8
Total number of committee
=280+336+ 112+ 8 =736.

9
The given expression is (% — 3%(]
Let (r +1)" term be independent of x.
- (r+1)™ term
3 ,)" 1Y

~CO.n [EXZJ (_3_)(}

39*2r
=(=1" S C(9,3) x"*7",




Mathematics

39.

40.

Class - XI

Since this term is independent of x,

18-3r=0

—3r=18

=r=6

So (6+1)" term or 7" term is independent of x 41
39—12

7th term = (—1)°. o C(9,3)x’

3 987

S 2321

19877

©8.27 321 18"

,
1
The given expression is (2X2 - ;j .

The number of term =7 +1 =8.
So there are two middle terms, 4th & Sth terms.
The 1st middle term = 4th term

= C(7,3).(2X2)7"3.(—1]
X

=(-1).C(7,3).2x>)*. x
7.6.5

= (1), 102 9
D357 X

The 2nd middle term = 5% term

= C(7,4)(2x2)7‘4.(—lj
X

_ 7.6.5.4 25 6 L
4321 x*
=280x"

The given expression is (1 +x)™.

The number ofterms =2n+ 1 43

There is one middle term i.e. (n+1)* term.
The middle term = (n+1)" term.
=C(2n,n)x"

!
e,
n'n!

42.

~1.2.3.45.6...(2n-1).2n _,
a n'n! x
_ 1.3.5...(2n-1) o 50

n!
We know

Cy+Cx+C,x" +C,x° +..+C,x" =(1+x)"

Differentiating both sides, we get
d 2 n n
d—(C0 +Cx+Cx +..+4C x")=(1+x)
X

= C, +2C,x +3C,x’ +...+nC, x""

=n(1+x)""
Puttingx =1, we get

=C,+2C,+3C, +...+nC,

=n.(I+1)"" =n.2"".

Let s be the 1st term and d be the common
difference.

Given that

a=s+(p-1)d

b=s+(q-1)d

c=s+(r-1)d

S (@=na+(r-pb+(p-q)c

= (g[s+(p-Dd] +(r-p)[s+(q-1)d]
Hp-@ls+(r-1d]

= s(q-r)+s(r-p)+s(p-q)

H(q-n)p-Dd+@-p)(I-nd+(p-g(r-1)d

=s.0+d.0=0

Letabe 1% term and d be the common difference.

Given that 10th term =52

a+9d=>52 .. (D)
Again 16" term = 82
— a+15d =282 . (2)
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Subtracting (1) from (2), we get

6d =30

= d=5.

From (1), we geta+9.5=52
= a+45=52

—a=52-45=7
30thterm=1+29d

=7+29x5 45.

=7+ 145=152.

n—1 N 1
(n=-1)! (n-1)!
1 N 1
(n—-2)! (n-1)!

Il
1M:

Il
1M

o0

=e+e=2e
5 (n— 2)' le (n— 1)'

Il
=M8

1 1 1 1

LHS. = 7 35 4

=X ——X’+—-Xx" —lx4 +...where x =—
2 3 4

=log (1+x)

1 3
=log | 1+— |=log,| —
(1) 3).

Straight lines, Conoc sections, Introduction to thre dimensional geometry.

Let ABC be a triangle. Let the coordinates of B
and C be (0, -4) and (6, 0) respectively.

Let G be a point where three medians meet. Given
that the coordinates of G are (2, 0).

(x,y)
G1(2,0) 2
B D C
(07-4) (33 _2) (67 O)
Let AD be amedian.
The coordinates of D are
(M, ‘4”)):(3,—2).
2 2

Let the coordinates of A be (x, y).
GdividesAD intheratio 2 :1.

Lp lx+23
3

:2:X+6’0:—4+y
3 3

-4+y=0

2(=2)+1y
3

=x+6=6,
=>x=0, y=4
The coordinates of A are (0, 4).

Let A and B be two points whose coordinates
are (-2, -3) and (5, 4).

Let AB intersect at C. Let C divides AB in the
ratiom : n.

Y
B (5,4)
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Sm-2n 4m-3n
m+n = m+n
Since it is a point on x - axis, we have

The coordinates of C are [

4m—3n _0

m+n

=4m-3n=0

=4m =3n
m_3
n 4

The line is divided by x-axis in the ratio 3:4.

Let A and B be two points whose coordiantes
are (a+b, b-a) and (a-b, a+b) respectively. Let
P be the point whose coordiantes are (X, y).

Given that PA=PB

= (a+b-x)’+(b—a—y)’

=J(a-b-x)*+(a+b—b)
=(@+b-x)*+(b-a-y)
=(a-b-x)"+(a+b-y)
=a’+b’ +x*+2ab—2ax —2bx +
b’ +a’ +y”> —2ab—2by +2ay
=a’ +b> +x’ —2ab—2ax +2bx +
a’ +b’>+y’ +2ab—2ab-2by

= —4bx = —4ay

=bx—-ay=0

Let A and B be two points whose coordinates
are (3, -4) and (1,2) respectively. Let C be the
middle point of AB.

The coordinates of C are
(ﬂ’ _4+2j=(2’_1)-
2 2
2—(-4 6
Slope of the line AB = % ==

Let the slope of the line passing through C and
perpendicular to AB be m.

Somx—3=-1 :m:l,

The equation the line passing through C and
perpendicular to AB is

y-(D=3(x-2)

:>y+1:%(x—2)

=3y+3=x-2

=>Xx-y=5

Let P be the given point (-4, 2).

The givenlineis 4x -3y=10  ...(1)

4 4
Slope of the given line = -3) ~3-

Since the required line is parallel to the given line,

its slope = 3
The equation of the line is

y—2=§(x+4)

=3y-6=4x+16
=>4x-3y+22=0

Three given line are
A(h, 0), B(a, b) and C (o, k).
m - b-0 b
" a—h a-h
m - k-0_ k
* a-h h

Since the three points lies on a line, we have
m,p =Mye

b k

a—h h

— bh=-k(a—h)
= bh = —ak + hk
= ak+bh =hk
a b

=>—+—=1
h k

=
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Let ABC be a triangle. Let the coordinates of A,
B and C be (x, y), (X, y,) and (x,, y,)
respectively.

Let D be the middle point of BC.

A (Xla YI)

(X5, Y1) (X5, ¥3)

X, +X +
The coordinates of D are ( 2 > >, % > % )

Let G be the centroid of the triangle ABC.
GdividesAD intheratio2: 1.

The coordinates of G are
Lx,+2(x2+x3j 1y1+2(yZ+’5]
2 2
1+2 ’ 1+2

b

3 3

Let A, B, C and D be the points whose
coordinates are (1, 1), (-2, 4), (-1, 2) and
(2,-1) respectively.

:(X1+X2+X3 y1+y2+y3j

We shall show that ABCD is a parallelogram.
4-1 3

2.1 3
-1-2 -3

2-(-1) 3

m,;; =Slope of AB= -1

m,,. = Slope of DC =

m,, =m,. = AB isparallel to DC.

Similalry m,. =m,, = BC isparallel to AD.
So ABCD is a parallelogram.

9. An exercise to the students.

10. LetA and B be two points whose coordinates
are (-2, 3) and (5, -7) respectively.

Let P be a point on AB which divides AB in the
ratio 2:3 internally.

P
A e B
(_293) (55_7)

The coordinates of P are

(25+3ca) 20#)+33j

2+3 243

2

5 5

)

11. Let P(a,b) be the middle point of the line
segment AB.

Let OA=p, OB =q.
Y

B (an)

_(10—6—44+9j

. p(a.b)

>X

0 p

A
(p,0)
The coordinates of A are (p, o) and that of
B are (o, q).
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The equation of the line is
24_1:1
P q
-2

2a 2b
:§+X:2_

a

Three given lines are

2x -3y+4=0 - (1)
2x+y-3=0 - (2)
Xx+2y-3=0 .. (3)

The equation of the line passing through
(2)and (3)1s

2x+y-3+k(x+2y-3)=0
= 2x+y-3+kx+2ky-3k=0
= (2+k) x + (1+2k)y-(3+3k)=0 .. (4)

L 2+k
Slope of this line 17k

2 2
Slope of the line (1) = _@ = 3
Since the line (4) is perpendicular to the line (1),
we have

2 (2+k_

X 1+2k
= 2(2+k)=2(1-2k)
= 442k =3(1+2k)

=4+2k =346k
=4k =1
=k :l_
4
The required line is

2x+y—3+%(x+2y—3)20

=>8x+4y—-12+x+2y-3=0
=9x+6y-15=0
=3x+2y-5=0

13.

14.

The given lines are
x+ty+1=0 .. (1)
2x-y-3=0 ..(2)

1
Slope of the line (1) = 1" -1

Since the required line is parallel to the line (1),
slope of the required line =~-1.

. . _ =3
y - intercept of the line (2) = - 3.

Thus the slope of the required line is -1 and its
y-intercept is -3.

The required equationisy=mx +c¢
=y=(=Dx+(=3)
=>x+y+3=0

Let AB be the given line. Let OP be the
perpendicular to the line AB. The coordinates of
Pas(-2,9).

Y
| ¢
B
('279)
A of.0 *
Slope of the line
op-2-0__2
-2-0 2
= mgy =~
OoP — 2

Since AB is perpendicular to OP, we have

m,, X my, =—1

:>mABX—E=—1

2
= M,y :g
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AB is aline passing through (-2, 9) and whose 17.

lope s =
slopeis 5.

Equation of the line AB is
y-9= %(x +2)

=9y-81=2x+4
= 2x-9y+85=0.

Two given lines are
x-2y-4=0 .. (1)
y-2x-3=0 ..(2)
—(—4

x intercept of (1) = (T) =—4

: : i ) B
y intercept of the line (2) = T 4
X - intercept of the required line = -4 and its y- 18.

intercept - 3.

. .. Xy
The equation of the line is ”n + 3 =0
N -3x +4y _
12

= -3x+4y=12

0

= -3x-4y+12=0

Centre of'the cirlce is (3, 2). Since the circle is
tangent to x-axis, its radius is 2.

0)

The equation of the circle is
(x=3) +(y-2) =2

=X —6x+9+y —4y+4=4
=X +y —6x-4y+9=0.

The centre of the cirlce is (-1, 4). Since the circle
is tangent to y-axis, its radius is 1.

N

>X

The equation of the cirlce is

(x+1)° +(y—4) =1

=X +2x+1+y° -8y +16=1
=X’ +y* +2x-8y+16=0

The given line is

2x+y-3=0 .. (1)

Let A and B be two points on the circle whose
coordinates are (5, 1) and (2, -3). Let C be the
centre whose coordinates are (h, k).

Since the centre is on the line (1), we have
2h+k-3=0 ..(2)
AlsoCB=CA

= \(h=2) +(k+3)* =+/(h—5)* + (k—1)’

= (h-2)*+(k+3)*=(h-5>+(k-1)

=h>+4h+4+k*>+6k+9
=h’-10h+25+k* -2k +1

= —4h+6k+13=-10h—-2k+26

= 6h+8k—-13=0 - (3)

Solving (2) & (3), by cross multiplication, we get

I, 8

h__’ .
10 10
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113 20. Three given points are (0, 0), (0, 2) and (-1, 0).
Centre is (E’ Ej Let the equation of the cirlce be
x> +y*+2gx +2fy+¢c=0 .. (1)
2 2
Radius CA = \/(5 _ ﬂj 4 (1 _ ﬁj Since it is passing through (0, 0), we have
10 10
0°+0°+2g.0+2f.0+c=0
39\ (2 =c=0
- (Ej + [Ej Since it is passing through (0, 2), we have
0°+4+2g.0+2t.2+c=0
:\/1521+4:\/1525. A4 el
100 100
Since the circe is passing through (-1, 0),
Equation of the circle is we have
11 2 8 2 1525 (—1)2+02+2g(—1)+2f.0+0:0
X—— | +|y—| =——
( 10) (y 10) 100 —1-2g=0
1
19. The given equation is =2g=1 =¢g= 5
4x2 +4y* —4x+12y-15=0 Equation of the circle is
1
X +y +2. = . x+2(-1).y+0=0
3x2+y2—x+3y—175:0 2
=X +y +x-2y=0
3
:>x2—2x.—+—+y2+2.y.5+ 21.  Vertexis(2,3).
Focusis (-2, 3)
9. 1 915 a=-2-2=-4
4 4 4 4 Equation of the parabola is
( 1)2 3}2 25 (y=3)' =4.(-9(x-2)
=>|X—=| +|yt+—-| =—
2 2 4 = (y—-3)’=-16(x-2)
1 T N 5V 22. Three points on the parabola are (1, 2), (-2, 3)
:(X_EJ . y_(_aﬂ :(Ej and (2, -1).
Axis of the parabola is parallel to x-axis.
3 Let the equation of the parabola be
The centre of the circle is (E’ - 5) and radius y> +ax+by+c=0 ..(1)
Since it is passing through (1, 2), we have

_3

2’ +a.l+b.2+c=0
=a+2b+c+4=0 ..(2)
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Similarly 32 +a(=2)+b.3+¢ = 0 23.

= 2a+3b+c+9=0 .. (3)
and (-1)*+a.2+b(-1)+¢c=0
=2a-b+c+1=0 . (4)
Subtracting (2) from (3), we get
—2a-a+3b-2b+9-4=0

= -3a+b+5=0 - (5)
Subtracting (4) from (2), we get
a—2a+2b+b+3=0

= -a+3b+3=0 ... (6)
From (5) and (6) by cross multiplication,

a b _ 1 o4
3-15 —5+9 -9+1 '
a _b_ 1
12 4 -8
o2 3 41
8 2 8

From (2), we get

E+2(—lj+c+4:0
2 2

:§—1+c+4:0
2
1
=—+c+4=0
2
3c+220
2

9
=c=——
2

The required equation of the parabola is

3 01 9
2 2 2y_2 20
YRR,

=2y +3x-y-9=0

25.

The focus of'the parabola is F(1, 2). Equation of
the directrix isx +y-2=0 .. (1)

Let P be a point on the parabola whose
coordinates are (X, y).

From P, let us draw a perpendicular PM to the
directrix.

PF = PM
S r(y-2p =Xy 2
1> +1°

_ 2

= (x=1)* +(y—-2) :—(”-‘yz 2)

= 2[(x =D +(y-2)"]=(x+y-2)’
=>x +y -2xy-4y+6=0

Vertex of the parabola is (h, k) = (6, -2).
Focusis (a+h, k)=(-3,2).

Axis is parallel to x - axis.

h=6,k=-2

ath=-3 = a+6=-3 = a=-0.
Parabola opens to the left.

Equation of the parabola is

(y-k)*=4a(x-h)

= (y+2)=4(-9)(x-6)

= (y+2)*=-36(x-0).

Axis of the parabola is vertical i.e. the axis is
parallel to y-axis.

Let the equation of the parabola be
x?+ax+by+c=0 .. (D)

The parabola is passing through (0, 2), (-1, 1)
and (2, 10).

Since (0, 2) is a point on the parabola (1),
we get

2 4+2.0+b.2+c=0
— 2b+c+4=0 - (2)
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Similarly 28. The vertices of the ellipse are
(-1)*+a.2+b.10+c=0 (£a,0)=(35,0)
= -atb+c+l1=0 ..(3) a=5.

2443 24b.10+c=0 Major axis is one X - axis.
= 8
= 2a+10b+c+4=0 .. (4) Length of latus rectum=— .
Solving (2), (3) & (4), we get S
=-4,b=1,c=-6 N R
ie 2—=—
Equation of the parabola is a 5
2-4x+y-6=0. :
X-axTy =228 Ly

26. Centre of the ellipse is (0, 0). 5 5

One vertex is (0, -5). X—2+ y_2 1
2 2
So other vertex is (0, 5). a’ b
. .. . 2 2
Major axis is along y-axis. XY '
. a=3. 25 4
. b=3 29. Centre of the ellipse is (5, 4)
Equation of the ellipse is i.e. (b, k)=(5,4).
y_2 + X_2 -1 Length of the major axis =16
2 2
a~ b =2a=16 =>a=8
2 2 . .
N Y_2 X Length of the minor axis = 10
>3 =2b=10 = b=>5
Y_z _2 -1 If the major axis is parallel to x-axis, then the
25 9 equation of the ellipse is
27.  The foci of the ellipse is (+5,0) x-h)’ -k’ _,
2 2
ie. (xc,0)=(£5,0) a b
c=5 :>(x—5)2+(y—4)2:1
. ) 64 25
Length of the major axis =12 ) o
30. Lettheequation ofthe ellipse is

=2a=12
=a=6.
bP=a’—-c*=36-25=11-

Major axis is on X - axis.

2 2

Equation of the ellipse is — + e =
a

2 2

y

= —+
36 11

1

X2 yZ

oy

Since it is passing through (-3, 2), we have

2 A2
EIE
a b
9 4
:>a—2+§=1 ..(2)
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Since itis passing through (-5, 1), we have 32. The foci of the hyperbola are (+4,0)

(_5)2 12 .
— +—=1 Le. (£c,0)=+4

a®> b’

25 1 =>c=4.

a_z ? =1 NE) The transverse axis is along x-axis vertices
Solving (2) and (3), we get are at (+2,0)
222 2 91 = (£a,0) = (+2,0)

37 16°
Equation of the ellipse is =a=2
> 2 bi=ct-at =4 -2"=16-4=12
X_ + y_ — 1
91 91 Equation of the hyperbola is
3 16
XZ y2
2 2 —-—-==1
=3x"+16y” =91. a2 b
31. Thedistance between two fociis 16 Xy

= c=8
Eccentricity — \/2 33. Centre of the hyperbola s at (0, 0).

c Length of the transverse axis =4
NI
a

—2a=4 — a=2

N 8 =2 Fouces is at (2\/§, 0)
a

—c=2/5.

—a= T = 4\/5 .

2 b2=c2—a2=(2\/§)2—22

Again ¢ = a’+ b?

— 8% = (442)* +b* =20-4=16

—~ 64=324b> Since the transverse axis is along x-axis, the

equation of the hyperbola is
= b’ =64-32=32 1 P

=b=42 x_z_y_zzl
Equation of the hyperbola is a’ b’
x>y 2 2
Pt X ¥
a’ b’ AT
X2 y2
j— — :1 2 2
(4V2)* 42 S A
4 16
=x’-y*=32.
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The equation of the hyperbola is
9x* —16y° =144

2 2

X y

16 9

2 2

Xy
ey

a=4,b=3

sl =a’+b’=4"+3"=16+9=25
=c=35.

Centreis (0, 0)

Fociare at (+¢,0) =(£5,0)
Vertices are at (£9,0) = (£4,0)

o c 5
eccentricity = ; = Z .

b2
Length of the latus recturm = 2—

a
2
22 B2
4 4 2
The foci of the hyperbola are at (+2+/3, 0),
Le=23

The transverse axis is along x-axis,

c
eccentricity € =—
a

:I:& =a=2
a

b2 =c’—a’=(2+/3)-2
=12-4=8

—b=22

The equation of the hyperbola is

36.

37.

Let ABC be a triangle whose vertices are
(0,1,2),(2,0,4) and (-4, -2, 7) respectively

AB=4/(2-0)* +(0—1)* +(4—2)’
=J4+1+4=9=3

BC = (-4 -2)> +(-2—0)* + (7 - 4)’
=\36+4+9=/49 =7

AC = /(=4 —0)> +(=2—1)* + (7 -2’

=16+9+25 =50 =52

Perimetr of the trianlge i.e. -

3+7+5v2 =10+5+/2 unit.

Let A, B, C be three points whose coordinates
are (a, b, ¢), (b, c,a) and (c, a, b) respectively

AB =/(b—a)* +(c—b)’ +(a—c)’

=\/b2Jraz—Zaberz+cz—2ab+a2+c2 —2ac

— /222 +2b? +2¢* —2ab—2bc —2ac

BC =/(c—b)’ +(a—c)’* +(b—a)’

=\/cz+b2 —2bc+a’*+c?—2ac+b*+a*—2ab

— /222 +2b% +2¢* — 2ab—2bc — 2ac

BC =4/(a—c)’ +(b—a)’ +(c—b)’

:\/a2 +c¢? —2ac+b*+a’ —2ab+c* +b*—2bc

— /222 +2b? +2¢* —2ab—2bc — 2ac
.. AB=BC=CA

— ABC inan equilateral triangle.
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Let A, B, C be three points whose coordinaes
are (2,3,2),(5,5,6)and (-4, -1, -6) respectively.

=J(5-2)* +(5-3)* +(6-2)
=\J9+4+16 =429

BC = /(=4 —5)* +(~1—-5)* +(~6—6)’

—J81+36+144 =261 =329

= J(~4-2)* +(~1-3)* + (=6 -2’
=36+16+64
=116 =229 -

Here we see that AB+ AC=BC

So the three points are collinear.

Let A and B be two points whose coordinates
are (1,2,3)and (3,2, -1) respectively.

Let P be a point equidistant from A & B
~.PA=PB

= J(x=1) +(y=2)* +(z=3)’

= Jx =37 +(y-2)* +(z+1)

=X -2x+1+y —4y+4+2°—62+9

=X"—6X+9+y —4y+4+7° +2z+1
—2x—-4y—-6z+14=6x—-4y—-2z+14

=4x-8z=0

=>x-2z=0.

Let A and B be two points whose coordinates
are (1,3, -1)and (2, 6, -2) respectively.

Let zx - plane divides AB at C in the ratio k : 1.

The coordinates of C are
2k+1 6k+3 —2k-1
k+1~ k+1~ k+1

41.

Since it is a point on zx - plane,

6k+3

k+1
=6k+3=0
= 6k =-3
:k:—iz—l_
6 2
zx - plane divides AB in the ratio - 1 : 2.

we have =0

Let ABC be a triangle. Let the B(a,, b,, ¢,) and
c(a,, b,, ¢,) be the vertices.
Let D be the middle point of BC.
The coordinates of D are
A (al + bp C])
2
G¢
1
B D C
(aZ+b2’ 2) (a3 +b3503)

a,+a, b,+b, c,+c,
2 7 2 72

Let G be the centroid which divides AP in the
ratio2: 1.

The coordinates of G are
l.a, +2( 3) 1.b, +2. ( )
1+2 1+2 ’
vy (cz+c3)
1+2

_(al+az+a3 b, +b, +b, c1+cz+c3j
3 ’ 3 ’ 3
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Let A, B, C be three points whose coordinates
are (0, 7, -10), (1, 6, -6) and (4, 9, -6)
respectively.

AB =/(0-1)* +(7—6)* +(~10+6)’

=J1+1+16 =+/18 =32

BC =/(4=1)* +(9—6)* +(=6+6)’

57970 -8 =32

AC =/(4=0)* +(9—7)* + (=6 +10)*

=\16+4+16 =36 =6

Here AB=BC=3v2
So the A ABC is an isosceles triangle.

Let A and B be two points whose coordiantes
are (-2, 3, 5) and (1, -4, 6).

Let P be a point on AB which divides it in the
ratio 2 : 3 externally.

The coordinates of P are

3

_(2.1—3(—2) 2(—4)-3.3 2.6—3.5)
2-3 2-3 2-3

= (_85 177 3)

44,

45.

Let P and Q be two points (-2, 4, 7) and (3, -5,
8) respectively. Let PQ intersect yz-plane at R
intheratiok: 1.

The coordinates of R are

(k.3—2 k(-5)+4 k.8+7j

k+1 > k+1 ~ k+1

T k+1

(3k-2
k+1~ k+1

—5k+4 8k+7}

Since this point is on yz - plane,
3k-2
k+1

0

We have

2
=3k-2=0 =3k=2 =k=7

Thus yz-plane divides PQ in the ratio 2 :3.

Let A, B & C be three points whose coordinates
are (0, 7, 10), (-1, 6, 6) and (-4, 9, 6).

AB =/(-1-0)* +(6—7)* + (6 -10)’
=18 =32

BC =/(-1+4)’ +(9—6)* +(6—6)’
=9+9+0=+18 =32

AC = /(=4—0)* +(9-7) +(6-10)’

=\16+4+16 =36 =6

Here we see that AB?+ BC2=AC?

= ABC s aright angle triangle.
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5. Limits and Derivatives Gv) Thegivenlimitis }Lr% [x]+3

1.G) lm[x]=1

e LHL lmlx]+3 -1 +3-4
fimx]=2 RHL. lim[x]+3=1+3=4
- im[x]# lim(x] - lim [x]+3= lim [x]+3=4
x2° x>V2"

lim[x i .
So lim[x]does not exist. So }L%[X] +3 exists and equal to 4.

(i)  Givenlimitis limx —[x], O -8
2. lim
LHL. = limx—[x] VX =32
x—4 X _23
_ 1 _2_4_1_ =lim
—}Lr?x 3=4-3=1 X2 x5 08
RHL. = limx—[x] x’ -2’
2
= lim x ~4=4-4=0 =lim ==
x—2
Solim x —[x]# lim x —[x] )
x4 x4" (Deividing x-2 both in the numerator and
So }E}X—[X] does not exist. denominator).
3 .
iy tim _ Jimy 1:23( X2 j
T lim ( x _25
| 3| -3 when x >3
X—=
We know (X 3) whenn<3
32" 34 3
-3 _ - . 4 . - .
LHL :hm| |:lim—M:—1_ 52516 20
x=>3 X —3 x>3  x-—3
(3+x)’ =27
x=3 3. limt—
RHL. =lim—— X
x—3" X —
. (3+x)’ -3
x—3 - !;123
= lim =1 X
oYX i B X=3B4x+3)
_3 _3 x—0 X
im B gy 23
x-3 X —3  x53 x—=3 I X(6+X)
=lim
. |X_3| . x—0 X
= £1_r)r31 ~—3 does not exit. —lim6+x=6
x—0




Mathematics Class - XI

.ox"=1 . 1-sinx
4 lim lim 5
D G | 7 X_ﬂzt(ﬂj_xj
_im = ?
il Ltz—x—tzx—ﬁ—t
- ) 2
X = o
' ( x —1 j WhenX—>§,thent:>0.
= lim (Xn _1nj The given limit
x-1 l—sin(n—tj
) 2
(Dividing x-1 both in the numerator and :1}_1}(},[—2
denomination.)
=liml_COSt
lim xm—1" t—>0 t2
ol x=1 ) mI™ m 2sin2;
B n ) 1T =lim
hm(x 1 j n.l n. t—0 t2
x—1 X —
sin2;
5 lim n’+n+l1 :213201 t?
" o= 5n’ +2n+1 o
2
n’+n+1 sin? L | 1
~ lim—1n’ =—lim| —2 | ==1=—
S 2n 2000t 22
2 2
n
1—cos’ x
lim(1++2j : =0 X sin 2X
=2 nn/ - . (I=cosx)(1+cosx +cos” X)
. 2 1 5. =lim -
lim| 5+—+— x>0 X. 2sin X cOs X
X—>00 n n
_ llim (1-cosx)(1+cosX +cos” X)
. 1+2+3+...+n 2 x50 , sinx
6. lim 5 X", .COS X
X—»00 n X
= L i 120X iy
M 2'x—>0 X2 'xao(sinxj ’
. 2
=lim 2 X
e lim 1+ cosx +cos’ x
=1im—“+1:1im(l+ij=l 0 cos X
1 22 1
[+ mg-0) 3
4




Class - XI Mathematics

lim 1+sinx —cosx lim sin 3x
9. x=0 ] —8in X —Ccos X -0 gin 4x
lim (1-cosx)+sinx sin 3x
x>0 (] —cosx)—sinx )
( ) =lim—=%
-0 sin 4x
.. X . X X
2sin’* = +2sin—.cos — X
_ lirrg 2 2
x— .2 X . X X .
2sm25—2sm5c055 lim 3'(Sln3Xj
t—0 3X 3
_lim4 sindx) 4.
X[ . 0x X )
251n2(51n2+c0s2j -0 4x
= lim N
x> X[ . 0x X _
2sin—| sin ——cos— lim 2sinx —sin 2x
12. 3
2 x—0 X
. 2sinXx—2sin X cos X
sin x +cos X - 11rr3 3
) 7 041 x> X
=lim = =— ‘
0 X osX 0-1 . :limZSmX(l—cosx)
2 2 x—0 X3
. sinx .. [1-cosx
lim E—X tan x =2-Ilim Jdim
10 T 2 x—0 X x—0 XZ

T T T
——x=t=>x=—-t whenx—>—,t—>0
2 2 2

) \/1+sinx—\/l—sinx
= limt tan| Z—t 13. 1301
lim 5 tan x
=limt cot t :lim(\/HSinX_\/I_Sinx)(\/HSinX +yl-sinx
t—0 x>0 tan x (v1+sinx +~/1—sinx)
t i i
i _1 ) I+sinx)—(1-sinx
tlgg(tant] = lim ( ) ( )

x>0 tanx(\/1+sinx ++/1—sinx)

COSX —CO0S5x

11 lim ) 2sin X
" 20 c0s2X —cos 6X =£1£f(} -
(V1+sinx +~/1-sinx)
. X+5x . 5x—x CoS X
2sin > sin >
=lim =9 lim COSX
0 2X+6Xsin 6x —2x 0 (\/1+sinx+\/1—sinx)
2
1

) ) =2 —2Xl_1
:hmz sin 3x.sin 2x '(\/l+0+\/1—0) > .

t=0 2sin4x.sin 2x




Mathematics

14.

15.

16.

lim lclge(x -1
x22 X" —3x+2

Mim log (x-1)

=2 (x=1)(x-2)

~lim . x im 128X =D
x>2 x —]1 =x-o2 X -2

=1x lim.—loge (x-1)
x—2 X =2

_1im log,(2+t-1)

t—0 t

x-2=t,x=2+twhen x >2,t—>0)

lim 08 d+0

t—0 t

.oAx—-1-2
lim——

x—5 X_S

. Wx-1-2)\x-1+2)
5 (x=5)(Wx—-1+2)

—lim— 129
5 (x =5)(Vx —1+2)
B (x-5)

TS x—s)(x—1+2)

. 1 1
=lim = =—
S5 x—1+2 242 4°

. 32

lim

x—0 4* _3X
(3*-2%)/x

=1m
o0 (4% —3%)/x

! [3)‘ _2x j
lim
x—0 X

. (4" —3*)
lim
x—0 X

. [ 3°-1 PARSS|
lim -

x—0 X X

. (47 =1 3 -1
lim -

x—0 X X

_In3-1In2
" In4—In3’

21
17. lim

x—l \/;_1

i @ DD
S (Wx =D+

i @7 DX D

x—1 X—l

251
=lim .hm(\/; +1)

x>l x—]1 x>l

=ln2x2=2In2.

. a—+a’-x’
18. Iim——

x—0 X

_lim(a—\/ﬂ)(aJFM)

Class - XI

0 x(a++va’—x7%)

2 a2 2
~im =@ =X

0 x(a++a’ —x?)

X2

=lim
0 x(a+\/a2 -x%)

— lim—————=0

x—0 a2 + IaZ _XZ




Class - XI

19.

20.

21.

Mathematics
1
. tan2x —1im
h, T Hb(x+b)(\/x—a+ b—a)
2 X—E i 1 ] 1
n 2b(x/b—a+\/b—a) 4bb-a
tan2(2+6j
=lim———= - Jx—a-Jb-a
o0 2. lim=——
X—> X —
T T T
[X—Eze :>X:5+9X—)5:>e—>0) lim(\/X—a—\/b—a)(\/x—a+\/b—a)
X—> 2 112 _ _
. tan(n+20) ® (x*-b)(Wx-a++vb-a)
N Glir(} 0 lim (X_a)_(b_a)
b (x =b)(x +b)(Vx —a ++/b-a)
_ mtan29 )
00 9 hm X —
b (x —b)(x+b)(vVx—a++b—2a)
_9 (tanZO]
0L 20 lim !
=2x1=2. b (x +b)(Vx—a ++b-a)
I sin ax + bx — 1 _ 1
0 2b(vb—a++b—-a) 4byb-a’

0-0 ax +sin bx

sin ax + bx

=lim—*
00 ax + sin bx

X
. sinax
lim +b
60 X
. sin bx
lim a+
0—0 X
_a+b |
a+b
. WJx—a—-+b-a
lim —
x—b X° — b

(\/X—a —\/b—a)(\/x—a +\/b—a)
(x*-b*)(Vx—a++b-a)

— lim (x—a)—(b—a)
x-b (X—b)(x+b)(\/x—a + b—a)
= lim x=b

23. Let y=secx
ﬂ: lim S€© (x+Ax)—secx

dx Ax—0 AX
1 1

. cos(x+Ax _cosx
= lim ( )

Ax—0 AX

COS X — Ccos(X + Ax)

= lim
A0 cos (X + Ax).cos X . Ax

X+AX—X

2
cos (X + Ax).cos X.Ax

. Ax ) . Ax
2sin| X +— |sin—
2 2
A0 cos (X + Ax) cosx Ax

sin(x+AX) sing
: 2
Ax

2

. X+X+AX .
2sin .S1

Ax=0 cos (X + AX) CcOS X Ax—0

sin X 1 1 sinx

COSX.COSX

COSX COSX

=secXx.tanx.




Class - XI

Mathematics
24. Lety=% When X<0,f(X)=|X|+|X—1|
1 1 =—x—-(x-1)=-2x+1
. ﬂzhm (x+Ax)’ X’ When 0<x <1, f(x) =|x|+[x ]|

) dX Ax—0 AX

B x> — (X + Ax)?
M0 X7 (X + Ax)* AX

. (X+x+AX)(X —x —AX)
= lim > >
Ax—0 X (x+Ax)". AX

~ lim (22x + AX)(—ZAX)
A0 X7 (X + Ax)".Ax

2x + Ax
-lim ———
A0 X 7(X 4+ AX)

2X 2

2 2 3.
X .X X

25. Lety=xsinx

dy lim (x + Ax)sin(x + Ax) — x sin X
dX Ax—0 AX
_ lim X[sin(x + Ax) —sin x|+ Ax sin(x + Ax)
- Ax—0 AX
. si + AX) —si ..
=Xx.lim sin (x + Ax) —sin X + lim sin(x + Ax)
Ax—0 AX Ax—0
X+AX+X) . [ X+AX—X
2cos sin
R G
=x.lim +sinx
Ax—0 AX
in 2%
. (2X+ij st ) .
=x.lim cos ) +sinx
Ax—0 AX
2
=XCOSX +SInXx.
26. Weknow
| | X whenx >0
X =
—x when< 0

| 1| x—1 whenx >1
X — =
—(x—1) when<1

=x—(x-1)=1
When x > 1,£(x) = |x|+|x ]|

=x+x—-1=2x-1
df (x) _d(—2x+1)

When X <1, =-2
X dx
When 0<x <1, 0 _dl _,
dx dx
When X2 1, df(x):d(Zx—l):z.
dx dx
X +sin X
27. =
1+ cosx
g_i(x+sinxj
dx dx\1+cosx

(1+cosx)i(x+sinx)—(x+sinx)i(1+cosx)
dx dx

(1+cosx)’

_ (I+cosx)(1+cosx)—(x+sinx).(—sinx)
N (1+cosx)’

B 14+2cosx +cos” X +xsin X +sin’ X
(1+cosx)’

_ 2+2cosx+xsinx
(1+cosx)’

28.  y=x’cosx

dy _ d(x* cosx)

dx dx
, dcosx x’
=x". +COSX.——
dx dx

=—x’sin X + 2X COS X -




Class - XI

29.

30.

31.

Mathematics
X" 32. y=tan’x+a"
- tan x ) .
) g: d(tan” x +a’")
ﬂ = i X dx dx
dx dx|tanx
dtan’x da*
dx" , dtanx = +
tan x. -x". dx dx
_ dx dx
2
tan” x _dtan’x dtanx+a"lna
_ nx""'tanx —x" sec’ x dtanx = dx
= - _
tan” x =2tanxsec’ x+a*Ina
yzl—tanx X 4o
l+tanx 33. ="
x +1
ﬂ_i(l—tanxj
dx dx\I+tanx dy dfe"+e”
d d dx dx| x*+1
(I+tanx)—(1—-tanx)—(1-tanx).— (1 + tan x)
_ dx dx
2 X —X
(tamo 2 41)d €D (@ o) SCHD
(1+tan x)(—sec” x) — (1 —tan x).sec” x = E— dx
- (1+ tan x)? (" +1)
_ —sec’ x —tanx sec” X +sec’ X —tan x sec’ X _ (x* +1)(e" —e ™) —2x(e" +e™)
(1+tanx)’ (x* +1)° '
_ 2sec’x 2% +1
(1+tanx)’ 34. T x 41
COS X dy _d(2x+1
1+ x2 dx dx\x*+1
2
dy d (cosx (2 +1d ZD _ oy 4y 9 +D
ax dx (T : dx &
(x> +1)°
d d(1+x’
(1+x2)COSX—cosx(dX) (2 +1).2—(2x +1).2x
_ X =
- (1+X2)2 (X2 +1)2

_ (1+x*)(—sinx) —2x cos x
(1+x%)’

B —sinx —x*sin X — 2X cos X
(1+X2)2

B 2x% +2—4x*-2x
(x2 +1)2

2-2x —2x?
(x2 +1)2
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35.

36.

37.

Class - XI

y=x".sinx.e"™

=x’.sinx.e™
=x’sinx.x"
=x’sinx

dy _ d(x’ sinx)
dx dx

7

, dsinx
———+sin
dx dx

=x".cosx +7x°sinx
y =tan’ X +sec’ X
=tan’ X +1+tan’ x
=2tan’ x +1

dy _d(2 tan” x +1)
dx dx

dtan’x dl
—_—
dx dx

=2

2
5 dtan X‘dtanx+0

" dtanx dx

=2.2tanx.sec’ x

=4tanx.sec’ X .

y =cos’ X +e* cos X

dy _ d(cos’ x +¢" cosx)

dx dx
_dcos’x . d(e* cosx)
dx dx
_dcos’x dcosx L o d(e cosx)
dcosx  dx ' dx
dcos’x dcosx , dcosx de*
= . +et. +COSX —
dcosx  dx dx dx

=2cosX.(—sinx)+e*(—sinx)+cosx.e"

=—sin2x—-e*sinx+e*cosx-

38.

39.

40.

y=ax’+btanx +Inx’
=ax’ +btanx +3Inx

dy _ d(ax’ +btanx +31nx)
dx dx

2
:a.dx +b.dtanx+3.dlnx

dx dx dx

3
=Dax +bsec’ x+—
X

sec? x sec’ X

tan X + Ccos X Sinx+cosx
COsSX sinx

B sec” x
- .2 2
sin” X +cos” x
sin X cos X
sec’ x .
= = ~—.Sin X Cos X
1 cos” X
sin X cos X
sin x
= =tanx
COS X

d
dy _ dtanx —sec’x |
dx dx

Ccos 2x

tan X —cotx

CcoS 2X
sinX coSX
COSX sinX

COS2X.sIn X oS X

sin® x —cos” x

COS 2X.SIn X COS X

cos’ x —sin’ x




Class - XI

41.

42.

Mathematics

COS 2X.SIn X COS X

cos2x
1 ) 1.
=——.28INXCOSX = ——SIn 2X
2 2

ﬂ__l dsin2x
dx 27 dx

= —%.2cos 2X = —C0s2X .

COS X

1+sinx

ﬂ_i( cos X j
dx dx\1l+sinx

(1+sinx).

dcosx d(1+sin x)
—COSX.—————=

(1+sinx)’

_ (I+sinx)(—sinX)—COSX.COSX

(1+sinx)’

_ —sinx —(sin’ x + cos” x)
(1+sinx)’

—sinx —1 -1

- (1+sinx)>  l+sinx

y =+/1+sin2x

= Jcos? X +sin® X + 2sin x cos x

=4/(cos x +sin x)’

=COSX +Sinx

dy _ d(cosx +sinx)
dx dx

_dcosx N dsinx
dx dx

=—SiNnX+COSX -

43.

44,

45.

y =+/1—cos2x =+/2sin’ x

=+/2sinXx

ﬂ:\/f dsinx Zﬁcosx_
dx dx

secxX +tanx
Y=l T/
secx —tanx

_|(secx +tan x)(sec X + tan x)

(secx —tan x)(sec x + tan x)

=secx+tanx

B \/(sec X +tanx)’

sec’ X —tan” x)

dy _ d(secx +tanx)
dx dx

_secx N dtanx
dx dx

=secx tan X +sec’ X -

Given that

1
xsin— when x #0
f(x)= X

0 whenx =0

£(0) = 1imw

x—0 X_O

(x) sinl -0
X

=1lim
x—0 X

) o1
= }g% sin < which lies between -1 and 1 and

hence does not exist.

So that function is not differentiable at x=0.




Mathematics

6.
1.

3.(1)

(i)

(iif)

Class - XI

Mathematical Reasoning, Statistics and Probability

Given statement is

T
cosx=0—->x=—,
2
e T
Its contrapositive s X # - — Cos X # 0.
, T
Its converse is X = B —>cosx =0,

The given statement is

2x+3=9—->x#5.
Its contrapositive is

X=5-5>2x+3%9

Its converseis x #5 —>2x+3=9.

The given statement is 30 is divisible by 2, 3
and 5.

The component statements are
p: 30is divisible by 2

q:30is divisible by 3
r:30isdivisible by 5

Above three statements are true.
The connecting word is ‘and’.

The given statement is

“All rational or irrational numbers are real
numbers.

The component statements are

p : All rational numbers are real numbers

q : All irrational numbers are real numbers
Here both the statements are true and the
connecting word is ‘or’.

The given statement is

“The constituents of water are oxygen and nitrogen.
The component statements are

p : The constituent of what is oxygen.

q : The constituent of water is nitrogent.

The 1* statement is true and 2™ statement is false.

The connecting word is ‘and’.

The given statement is

“For any real number a and is, &= b* implies
thata=b.”

Leta=2,b=-2
22 =(2)
But 2 # -2

So the given statement is not true.

The given statement is

“The equation x*- 1 = 0 doesnot have a root
lying between 0 and 2”.

The given equation x*- 1 =0.
x = 1 is aroot of the equation.
Here x =1 lies between 0 and 2.

— The given statement is not true.

The given statement is
“If x is an integer and x? is odd then x is odd.
Letp : x is an integer and x? is odd

q: x is odd.

We shall prove the given statement by the method
of contrapositive.

We shall show that ~q — ~p.
Let x isnot odd

— Xl1seven

= x=2kwere ke Z
=x*=(2k)’

=x’ =4k’

—x? iseven

— x?isnotodd
So~q—>~p
i.e. if x is not odd then x?is not odd.

— Ifx is an integer and x? and odd then x is odd.




Class - XI

Mathematics
7.(0) The given statement is X is an even number implies 9.
that x is divisible by 4.
1|12 3| 4 5 6
Let p: x is an even number plal~pl~q|~poq|po~-q
q : x is divisible by 4. T|T| F | F F F
The given statementis p — q. TIF|F T T T
o F|T| T|F T T
Its contrapositiveis ~q —> ~p. FIFI T T F F
1.e.ifx is not divisible by 4 then x is not an even The column (5) and (6) have the same truth values.
number. L~p&eq=Epe~(.
Its converseis q = p 10.
1.e. 1fx is divisible by 4 then x is an even number. 112] 3 4 5 6
. , , Pla|~p|peq|~(peq |~peq
Th t t
(1) e given statement is TITI F T F F
“If anumber n is even then n? is even. TIF| F F T T
Let p : Number nis even. FIT| T F T T
. FIF| T T F F
q:n’iseven.
The column (5) and (6) have the same truth
The given statementis p —(.. values.
Its contrapositiveis ~q — ~ p. So ~(p<>q)=~p<>q.
11.
i.e. ifn? is not even then n is not even.
112] 3 4
Itsinverseis q — p.
=P pPla|pvag|palpva)
i.e.ifn?is even then n is even. T|IT| T T
F|F| T T
F|T| T F
112 3 4 5 F|F| F F
plal~q|~qvq|pa(~qVvQ) Here we see that the columns (1) and (4) have
TITI F T T the same truth values.
TIFl T T T So the two statements are equivalent.
FITI F T r . Le.pA(pvq) =p.
FIF| T T F '

The column (1) and (5) have the same truth

values.

LpAa(~qvq)=p.

pla|~p|~pAq|pVq|(~pAqQ) —>DPVQ
T|T| F F T T
T|F| F F T T

The truth value of (~pAq)—>(pvq) is
always true.
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13.

14.

15.

16.

Class - XI

P|9|~P|PV]Q|~PAq|PVq>~DPAQ

17. The data is 30, 40, 85, 75, 45.
Let X be the arithmetic mean.
30+40+85+75+45 275

FIT| T T T T X = 5 =55
FIF] T F F T We find the mean deviation from the following
The truth value of p v q —~ p A q isalways true. table.
The given statement is x| x, -% |Xi _ §|
“If x is an integer and x? is even then x is 30 | =25 25
alsoeven”. 40| —15 15
Let p:xisanintegerand x?is even 85 | 30 30
q: X 1s an even integer. 75| 20 20
The given statement p — (. 451 -10 10
We shall show that ~q =>~p.
~ ( :Xis notan even integer Z|Xi _§| =100
— xisan odd integer M.D. = Z|Xi5_i| - 120 =20.

= x=2n+l,where h ¢ 7.
= x*=(2n+1)
=4n* +4n+1
=2n(2n+2)+1
— x?2 isan odd integer
=~Pp
..~ p =~ p whichis contrapositive

SO p= (q istrue.

The given statement is

“If x is real number such that x*+4x =0

then x =0.
Here x is real number such that x> +4x =0
= x is real number such that x(x* +4)=0.

=x=0 (xeR,x*+4=0).

18. The given data is tabulated as shown below.

Age | Frequency _ _
fx, |xi —x| f]x, —x|
x) | ®)
14 5 70 2 10
15 4 60 1 4
30 1 30 14 14

Yf =10, Xfx, =160

(o Zix 100
>t 10
flx =X
M.D.:M=§:28

St 10

19.(1) For a simple distributionif x , x, ...x_bethen
variables and % be their arithmatic mean, then
the mean deviation is defined as

MD. = |Xl —i|+|x2 —i|—i—...-|—|xn —i|

n

Range =Maximum value - Minimum value. This

gives the extent up to which the data fluctuates.

Range =104°F-99°F =5°F .

n

2% =]
i=1 .

n
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() Inafrequency distributionifx ,x,,...x_be the
variables with the corresponding frequency

f,f,....f and X be the arithmetic mean, then
the mean deviation is defined as

fi[x, —X|+ £, ]x, =X|+...+1,

X, —§|
M.D.=

fi+f, +...+f,

PRI
— =l
21
i=1

(i)  Fora grouped frequency distributionifx ,x,, ...,
x, be the mid values with the corresponding

freqencies f, T, ..., f and X be their arithmetic
mean, then mean deviation is defined as

f[x, =X|+1, [x, =X|+...+1,

X, —i|
M.D.=

fi+f, +..+f

>t 5
_ _i=l
oS
i=1
20. Weknow the standard deviation & is given by
DO
— =1
3
i=1

(@

L (x,+X - 2x,X)
= z -
i=1 Zfl
i=1

XX+ XX 2R X Ax,

2f,
XX XX -2X 2 Ax,
2f,
2
_2fX e g 2fiX
1 Sf

Mathematics
2
:—z;‘i +X° —2%X.X
>Ex2
:z—f—x
_zfixiz_ 2 £ ’
Sf | Xf,

21. The coefficient of variation is defined as

o _
C.V.=§X100,X¢0. Where o is the

standard deviation and X is the mean of the data.

Here x, =15, x,=20, x,=25, x,=30,

X; =35.
_ XX, 15+20+25+30+35
Mean X = =
5
125y
5
To find the standard deviation, we form the
following table.
Wagex, | x, —X | (x=X)

15 -10 100

20 -5 25

25 0 0

30 5 25

35 10 100

250
Standard deviation
_ v 2

oo Z(Xi X) _ 250 :\/%:5\/5

\ 5 5
Coefficient of variation

_% 4 100=£ x100 = 204/2 .
X 25
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23.

Class - XI

First n natural numbersare 1,2, 3, ....,n

To find the standard deviation, we form the
following table.

x; | fi | £ix; Xi2 fiXiz
Pl |
1 2 22 22

31| 3 |3 ] 3

n |1 2
>f =n
2 x, :1+2+3+...+n:n(nT+1)

YEx =1+2+3 +..+n’ =

(SD.)’ _fo (Zfixij
> 2t

6

_n(n+1)@2n+1) _(n(n +1) jz
B 6n 2n

_(n+D2n+1) _(n+1)y

6 4
_2(n+D2n+1)-3(n+1)’
12
_n’-1
12
2
oy L
12

The given datais 1,2, 3, 5.

M i—1+2+3+5—1—1
ean —4 1

Mean deviation

24.

% =[x, %+ [x, ~ =]+ [x, - X
4

Bl

1(7 3 1 9) 20 5
=—|—++—+—|=—==
4\4 4 4 4) 44 4

To find the standard deviation, we form the
following table.

x, £ x7 fx, fx/’
1 1 1 1

21 4 2

31 9 3 9
5 1 25 5 25

2Ex, =1+2+3+5=11

>fx/’

(SD.)’ _fo (Zfixij
> 2t

=1+4+9+25=39

_156-121 35

16 16

35

=SD.=——.
4
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25.

We form the following table to get the standard

deviation.

x | f|x?]|fx. fixi2

1 1 1 1771

1l | I’

ni{nfn’|n’ n’
HereZﬂ=1+2+3+...+n=n(n+1)
Zfixi:12+22+32+...+nzzw

YEx =1 +2"+3 +..+n’ =

Standard deviation is given by

soy -2 (Zhx)
St | =f,

n’(n+1)> (nm+D2n+1) Y

_ 4 _ 6
n(n+1) n(n+1)

2 2

B n(n+1)_(2n+lj2
2 3

_n(+l) (2n+1)
2 9
_9n(n+1)—-2(2n+1)’
18

_9n’+9n-8n’ -8n-2
18

_n’+n-2
18

2 —_—
- SD. = ,an
18

26.

27.

To get the standard deviation, we form the

Mathematics

following table
X; f, Xiz fix; fiXiz
1o|1] v 1 I
1 3 3 32
1 5 5 5
(2n-1) | 1 | 2n-1)?* |2n-1| (2n-1)
2fi=n

YEx, =1+3+5+..+(2n-1)=n’
Tix =P +3+5+..+(2n-1)’
—ln(4n2 ~1)

3

The standard deviation is given by

2 Ex ’
X

2 _ Zfixiz .
(SD.)" = 0 (

n n

1
=—(4n’*-1)-n’
3¢ )
4n*—1-3n> n’-1
3 3

n’—1

3

=S.D.=

The givendatais 5, 15, 20, 30, 40.

_ 5+15+20+30+40
Mean X = 5
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To get the mean deviation, we form the following 2 )
= E(n +D)(2n+1)—(n+1)

table.
_2(n+D2n+1D)-3(n+1)°
X, | X;—X |xi—i| N 3
-17 | 17 _4n’+6n+2-3n"-6n-3
15| -7 7 R 3
n” -1
20 -2 2 =
3
30 8 29. The givendatais 7, 17, 20, 22, 24.
0] 18 18 M i—7+17+20+22+24—%—18
>[x, —X| ca 5 5
To the get the mean deviation, we form the
Mean deviation is given by following table.
M.D.=z|xi_i|:2, X, | X, =X |xi—i|
5 5 71 -11 11
28. To get the mean and variance, we form the 17 | -1 1
following table.2 2 0!l 2 )
X | ] x fx;, | fix 22 4 4
201 2 | 2| 2 24| 6 6
2 2
41 42 4 42 > |x, x| =24
6 1] 6 6 6 -
M. 2% oX 24
5 5
30. ReferNo. 28.
. . . . 31. Two events A and B are mutually exclusive. Let
2n | 1 |(2n)? | 2n | (2n)? S be the sample space.
L ANB=
2f =n ¢
~|AUB|=|A|+|B]
2fx, =2+4+6+..+2n=n(n+1)
YEx, =2 +4>+6" +...+2n’ |AUB|:H+H
(n+)(2n+1) 2 |S| |S| |S|
=4.n7=§n(n+l)(2n+l) = P(AUB)=P(A)+P(B)
2. HereAandBaret ts.
i_zfixi_n(nﬂ)_n_H 3 ere A and B are two events
Mean * = >f I .'.|AUB|:|A|+|B|—|AﬂB|

Dividing both sides by |S

|AUB]| :H+H_ |ANB|
SRR

(n+1)* — P(AUB)=P(A)+P(B)-P(ANB).

, we get

) _ Zfixiz _ 2fx; ’
Variance Zfi zfi

:gn(n+l)(2n+1) B
3
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33. HereAandBaretwoeventsand A — B. 37. Adieisthrown 5 times.

. Aand B - A are disjoint and their union is B. Let S be the sample space.

~B=AUB-A) |S|:65

34.

35.

36.

P(B)=P[AUB-A)]
=P(A)+P(B-A)

= P(B-A)=P(B)-P(A)
Since P(B—-A)>0
=P(B)-P(A)=0

= P(B)>P(A)

= P(A)<P(B)

Here A and B are two events.

We see that A - B and
A (B are two mutually

exclusive events and their
unionisA.

~(A-B)UANB)=A

= P[(A-B)U(ANB)]=P(A)
= P(A-B)+P(ANB)]=P(A)
= P(A-B)=P(A)-P(ANB).

A B

Aand A€ are mutually exclusive and their union
is S.

L AUA® =8

= P(AUA®)=P(S)

= P(A)+P(A) =1

= P(A%)=1-P(A).

A die is thrown twice.

Let S be the sample space

S| =36.

Let E be the event that the sum of points obtained
is 8.

E={(2,6),(3,5),(4,4),(5,3),(6,2)}

- |E[=5
ELs
P = S| 36

38.

39.

Let A be the event of setting exactly 3 fours.
There are 5 fours.

3 fours can be takedn out of 5 fours in
C(5,3) ways. Other two outcomes are taken in
5x 5=52ways.

Total number of outcomes = C(5, 3) x 52

|A]_c6,3)x5°

P(A)= N 6

5.4.3 250
:—5x25= —
3.2.1x6 6

Here A and B are two events and S be the sample
space.

P(AUB)=P(A)+P(B)-P(ANB)

= P(ANB)=P(A)+P(B)-P(AUB)

We know P(AUB) <1

= -P(AUB)<-1

— P(A)+P(B)-P(AUB)>P(A)+P(B)-1
= P(ANB)>P(A)+P(B)-1.

There are 100 cards which are numbered 1 to

100. Let |S| be the sample space.

- |S|=100.

Let E be the event of getting card whose number

is divisible by 5.

E = {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100}.

[E|=20

paylEl_20 1
S| 100 s
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40.

41.

42.

43.
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Two cards are drawn form a pack of 52 cards.
S| =C(52,2)

Let E be the event of getting two cards which
are diamonds.

|E|=C(13,2)

P(E)_@_ 32 1312 1
S 2,2 5251 17

A bag contains 6 white and 7 black balls.
Altogether there are 13 balls, 2 balls are drawn
at random.

Let S be the sample space.

S| =C(13,2)

Let E be the event of getting 2 white balls.
S| =C(6,2)

P(E)_H_ 62 65 5
S| ca32) 1312 26

There are 100 cards which are numbered from
1 to 100.

Let S be the sample space.
S| =100.

Let E be the event of get a card whose number
is divisible both by 2 and 5.
1.e. The number is divisible by 10.

E = {10, 20, 30, 40, 50, 60, 70, 80, 90, 100}
[E|=10
Bl 10 1

P =g 100 10

8 persons stand in a line.
Let S be the sample space.
S| = 8!

Let E be the event such that two persons X and
Y stand together.

44,

45.

Considering two persons X & Y as one there
are 7 persons.

So they can stand together in 7! ways. But two
persons X & Y can be arranged in 2!.

Thus |E|=21x7!

B _2tx 7 2
P(E)_H_ 8 8

Probability that two persons donot stand
together is

P(E°)=1-P(E)

A bag contains 5 white and 3 black balls. Let S
be the sample sapce.

S|=5+3=8.

Let E be the event of getting a white.

[E]=5

P)E)= H =
1

A coin is tossed 3 times.

oo | Wi

Let S be the sample space.
S = {hhh, hht, hth, thh, htt, tht, tth, ttt}

S| =8
Let E be the event of getting atmost 2 heads.
E = {hht, thh, hth, htt, tht, tth, ttt}

[E[=7




Class - XI Mathematics

7. Set, Relations & Functions and Trigonometric Functions

1 A—LnJBizﬁ(A—Bi) <&xeA-B, orxeA-B,
i=1 i=l1

or..or xe A-B,

LetxeA-UB, & xe(A-B)UA-B,)U..UA-B,)
< xeA-(B,UB,U...UB,) @er(A—Bi)

< xeA and x¢B,UB,U...UB, ) )

< xeA and -'-A—QBiCi_L_Jl(A—Bi) .. (1)

(x¢B, and x¢B,and...andx ¢ B,) n n
U(A-B)cA-MB . (2)

Form (1) and (2), we get

< (xeA andx¢B,)) and (x e Aandx ¢ B,)
and...and(x e Aandx ¢ B,)

<xe(A-B,))andx e (A-B,) A_ﬁBi:ig(A_Bi)'
and...andx e (A-B,)

exe(A-B)NA-B,)N..N(A-B,) . LetXE(OAij

@xeﬁ(A—Bi)

o xe(AUAU.LUA))

"-A_QBiCQ(A_Bi) (D) <xe(AUAU.LUA))

N . <xegA andx¢gA, and ...and x g A
i=1 i=1

From (1) and (2), we get

ox¢gA andxgA, and ... xg A,

. N osxeA NAN.LNA,
A_UBi :ﬂ(A_Bi)-
i=1 i=1

@xe:ﬂlA;
2. LetxeA—iiUlBi ) o
(L_JAJ A
<xeA-(B,NB,N...NB,) i=l i=l
<xeAand xg(B,NB,MN...NB,) 4() LetxeA—-(BUC)
<xeA and < xeAand x¢BUC
(x¢B,orxeB, or...or x¢B,) < xeAand (x¢Band x¢C)
<(xeAandx¢B)) or < (xeAand x¢B)and (x € A and x ¢ C)
(xeA and x ¢B,) < xeA-Band xe A-C
or..or(xeAandxeB,) < xe(A-B)NN(A-0)
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~A-BUC) c(A-B)N(A-C) .. (D)
and (A-B)[1(A-C)c A-(BUC) ...(2)
From (1) and (2), we get
A-BUC)=(A-B)N(A-0).

Let xe A—(BNC)

<xeAand xgBNC

<xeAand (xgBor xe(C)

< (xeAandx¢gB)or (xeA and x ¢ C)
<xeA-BorxeA-C
<xe(A-B)U(A-0)

S A-BNCO)c(A-B)UA-C) ...(1)
and (A-B)U(A-C)c A-(BNC) ...(2)
From (1) and (2), we get
A-(BNC)=(A-B)U(A-C).

Let E be the set of students in a school.
Let A be the set of students taking apple juice
and B denote the set of students taking orange
Juice.

According to the questions,

n(A)=120, n(B)=150

n(ANB)=100

-.n(E)=500

Here E is the universal students.
n(AUB)=n(A)+n(B)-n(AUB)

=120+ 150 - 100

=270-100=170

Number of students taking neither apple juice
nor orange juice

=n(E)-n(AUB)
=500 - 170 =330.

R ={(a, 2% : ais a prime number less than 10}
={(2, 8), (3,27), (5, 125), (7, 346)}
domR={2,3,5,7}
mg R = {8, 27, 125, 346}
R1'={(8,2),(27,3), (125, 5), (346, 7)}
dom R'= {8, 27, 125, 346}
mgR'=1{2,3,5,7}.
f(x) =cos (logx)
- f(x*) =cos (logx*) = cos(2logx)
=cos2A where A =logx
f(y*) =cos(logy®) =cos(2logy)
=cos2B where B=logy

f(x*y?) =cos log (x’y’)

=cos (logx” +cosy?)

=cos (2logx +2logy)

=cos (2A+2B).

2 2
f[x—zj = cos[logx—zj
y y

= cos(log x* —logy’ )
= cos(ZlogX —2log Y)
= cos(ZA —2B) .

1 2 2.2
EH;_J +f(xy )}
= %.[cos (2A-2B) +cos(2A +2B)]

=% .2c0s2A cos 2B
=cos 2A cos 2B.

2 2 1 x’ 2.2
LHS. = f(x%).f(y )—5 f 7 +f(x°y)

=cos 2A .cos 2B -cos 2A . cos 2B
=0.




Class - XI

8.

9.

1+x
Given that f(x) =log, (:j

= 210g(1+—xj =2f(x).
1-x

Given that

0 when n=1

f) = fqu—H when n > 1

o )

=f([17.5]) +1
=f(17)+1

A

= £([8.5])+2
=f(8)+2

(g

10.

Mathematics
=f([2])+4
=f(2)+4

()

=f()+5=0+5=5.
Given that

af(x)+bf(l]=l—5 (D)

X X

writing N for x, we get

af(lj+bf(x):x—5 (2

X

Adding (1) and (2), we get
ERGIRIOREIEE
a| f(x)+f| —||+b|f| — [+f(x) |[=x+—-10
X X X

= (a+b){f(x)+f(lﬂ=x+l—10_
X X

1 1 1
:>f(x)+f(—j= b{x+——10} ..(3)

X a+ X

Subtracting (2) from (1), we get
a{f(x)—f(lﬂ—b{f(x)—f(lﬂ :l—x
X X X
= (a—b){f(x)—f(lﬂ :l—x
X X

1 1 (1
:f(x)—f(;jza_b(;—XJ (4

Adding (3) and (4), we get

2f(x) = ! [X+l—10:|+ ! (l—xj
a+b X a—-b\x

el ereritad
Xt——10 [+ ——| ——x
2a+b)|  x 2a-b)lx )

= f(x) =
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cosA+cosBY' (sinA+sinB )" sina.—n”sin o (sin” o +cos” a.)
11. LHS.=|— - + =
sin A —sin B cosA—cosB cosa
_RY _(I-n%)sino .
) 2COSA;BCOSA2B —T—(l—n )tano
2cos A ; B sin A ; B 13. The given equation is 3 sin’x -7sinx+2=0
. = 3sin’ x —6sinx —sinx+2=0
2sinA+BcosA_B = 3sinx —(sinx —2)—1(sinx—2) =0
+ By A2+B ' A2—B = (sinx—-2)(3sinx—-1)=0
- 2 S 2 Here sin x —2 = 0 = sin x = 2 whichisrejected.
. N When3sinx-1=0
A-B A-B
=| cot +| —cot—— . 1 .
2 2 :>smx:§:slnoc (say)
:cotnA_B+(_1)n, cotnA_B (1) = x =nn+(-1)"a wheren=0,1,2,3,4,5.
2 2 The number of values of x is 6.
Whennis even, (-1)" =1 then (1) becomes 14 Given that
cot“A_B+cot“A_B:2cot“A_ 1 + 1 3

Whennisodd, (-1)" =-1.
Then (1) becomes

A-B A-B

cot” —cot"——=0_
2

, n’sinacosa
12.  Giventhat tanff = ————
1-n"sin” a

LHS. =tan(o—p)
_ tano—tanf

_1+tanoctanB

sino n’sinocosa

__cosa l-n’sin’a
sinot n’sina.cosa
1+

cosa. 1-n’sin’a

_sina(l-n’sin’ a)—n’sino.cos’ a

cosa(l—n’sin’ o) +n’sin’ a.cos o

sino—n”sin’® o —n? sin o, cos” a

coso—n’sin’ oucos o +n’ sin’ cLcosa

at+c b+c a+bdtc
1 1 1 1 1
= + +
at+c b+c a+b+c a+b+c a+b+c

1 1 1 1 1

a+c a+b+c b+c a+b+c a+b+c

a+b+c-a-c a+b+c-b-c 1
(a+c)a+b+c) (b+c)a+b+c) a+b+c
b a

= + =1
a+c b+c

:>b(b+c)+a(a+c) _
(a+c)(b+c)

b’ +bc+a’+ac

=1
ab+ac+bc+c’

—a’+b’+bc+ac=ab+ac+bc+c?
=a’+b’—c’=ab

a’+b’-¢c® 1

2ab E
= cosC = cos 60°
=C=60.




Class - XI Mathematics
15. Leta=x*+x+1,b=2x+1, c=x>-1. So A is greatest angle
. 4 ) 2 2 _ 2
All three sides are +ve Cos A — b*+c" —a
S~ b>0andc>0 2be

= 2x+1>0 and xX*-1>0

1
:>X>—§ andx>1orx<-1

= x>1

= X>>X

= x2+x>2x

= xX2+x+1>2x+1>0

— Herea>balsoa>c

B Q2x+1) + (x> =1 —(x"+x+1)°
- 202x +1)(x> —1)

A Ax 1 x -2x 1 -xt - xT - 1-2x7 - 2x7 - 2x
202x* —2x+x* -1)

B 2x° —x*+2x+1
2(2x° +x* —2x 1)

B —(2x° —x* =2x-1) 1

C20x +xP-2x-1) 2
= A=120".

Principle of Mathematical Induction, Complex numbers, Linear Inequalities,
Permutations and Combinations, Binomial Theorem, Sequence and Series.

Let P (n) be the statement :

1 1 1 1 n
—t—+—+..+ =

1.2 23 34 n(n+1) n+l1
First we shall show that P(1) is true.

1 1
LHS.of P()=—=—
1.2 2
1 1
RHS.of P()=—=—
I+1 2
L.H.S. of P(1)=R.H.S. of P(1)
So P(1)is true.
Let P(k) be true.
1 1 1 1 k

je ——+t—+—+..+ =
©1.2 23 3.4 k(k+1) k+1°

We shall have to show that P(k + 1) is true.
LH.S.of P(k+1)

1 1 1 1

= +—t.t +
1.2 23 k(k+1)  (k+1)(k+2)

_k N 1
k+1 (k+1)(k+2)

o k(k+2)+1  (k+1)°
C(k+D(k+2)  (k+1)(k+2)

—E—RHS f P(k+1
12 H.S. of P( ).

So P (k+ 1) is true.

Here we see that

@ P(l)istrue

@ P(k)istrue = p(k+1) istrue.

So according to the principle of induction, P(n)

istrueforall n e N.

1 1 1 1 n

je. TotT—ot——+..+ =
1.2 23 3.4 n(n+1) n+1"

Let P(n) be the statement
“n*-nisdivisible by 3”.

First we shall show that P(1) is true.
Takingn=1,weget1*-1=1-1=0
which is divisible by 3
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So P(1)is true.

Let P(k) be true.

= k?-kisdivisible by 3

= k’-k=3m where n ¢ 7

We shall have to show that P (k + 1) is true.
Sk+1)° = (k+1)

=k’ +3k*>+3k+1-k -1
=(k’-k)+3k”+3k

=3m+3k*+3k

=3(m+k” +k) whichis divisible by 3
So P(k+1) s true.

Here we see that

@ P(1)istrue

@) P(k)istrue = P(k+1) is true

So according to the principle of induction,
P(n)istrue forall n e N.

Thusn®-nisdivisibleby 3 forall n € N,
3. Weknow 1 +w+w?’=0and w’=1
L.H.S.

= (1-w+w?H)(1-w+wH(1-w*+w?)(1-wi+w'6) ...
to 2n factors.

=(1-w+w?)(1-w+w3.w)(1-w3. w+wb. w?)

(1-we.w?+w'.w) ... to 2n factors.

= (1-w+w?)(1-w*w)(1-w+w?)(1-w*tw) ...
to 2n factors.

= (1+w2-w)(1+w-w?)(1+w2-w)(1+w-w?)... to
2n factors.

=(-w-w) (- w-w)(-w-w)(- wr-w?) ...
to 2n factors.

= (-2w)(-2wH(-2w)(-2w?) ... to 2n factors

=(-2w)(- 2w) ... to n factors

(- 2w?)( - 2w?)... to n factors
=(-2w)" (-2w?)"
= (- 2n . wnL (<)L 20w
=(-1)yr. 22 win=1.220 1=2"

Giventhat z; + 73 +7; — 2,2, — 7,2, — 2,7, = 0
= (2, +2,W +2,W’)(z, +Z,W’ + ;W) =0
=7z, +2,W+z,w’ =0 or
7, +2,W +z,w=0
=z,+z,w—z,(1+w)=0o0r
z,—z,(1+w)+z,w=0
= (2,-2,)+(z,~2,)W =0 or
(z,—2,) (2, - 2,)w =0
=2z,-2,=(2,—2;)W Or
2,-2,=(z,—-2,)W
=z, —z,|=|w||z, —z,| or
|2, 2| = |wl|z, - 23| w|
=z, —2z| =z, — 7| or |z, —2,| =]z, — 2|
=z, -z,|=|z, -2z, =z, -z,
Given thatz=x+iy
= =i =¥
We know (|x|—|y))* >0
= i b -2l 20
= x|+ ]y > 2[x]ly
=x’+y’ 22[x||y|

=2(x*+y)=2x’+y’ +2|X||y|

Class - XI
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= 202" 2[x[ +[y[ +2Jx[}y

= 27" > (x| +|y))?

= (|x|+|y)? < 2|

= |x|+|y|< V27

The given digitsare 1,2, 3, 4,5, 6, 8.

We shall form integers with distinct digits that
exceed 5500.

The numbers may be of 7 digits, 6 digits, 5 digits
and 4 digits but greater than 5500.

Total number of integers of 7 digits
=P(7,7)="17!=5040.

Total number of integers of 6 digits

7!
=P(7,6) =P(7,6)= T 5040
Total number of integers of 5 digits
7! 7!
=P(7,5) = =—=7.6.5.43=2520
(7-5)! 2! '

4 digit numbers : In this case 1000th place is
filled up by 5 or 6 or 8.

When 1000th place is filled up by 5, then 100th
place is filled up by 6 or 8 in 2 ways 10th place
is filled up in 5 ways and unit place is filled up in
4 ways.

The number of 4 digit numbers shorting with 5
and greater than 5500 =1x 2 x 5 x 4 =40.

When 1000th place is filled up by 5, then it can
be filled up in 2 ways (i.e. by 6 or 8).

100th place is filled up in 6 ways and 10th place
in 5 ways and unit place in 4 ways.

. 4 digit integers greater than 5500 and not
startingwith 5=2x 6 x 5x4 =240

Total 4-digit integers greater than

5500 =40 + 240 = 280.

Total integers greater than

5500 = 5040 + 5040 + 2520+280 = 12880.

The given word is “FAILURE”. In the
arrangements, the voweles are kept together.

Considering the voweles “AIUE” as and thing,
we have 4 things (AIUE), F, L, R.

The number of arrangement of these 4 things
=P(4,4)=4\.

Again 4-voweles can be arranged among
themselves in P(4, 4) or 4! ways.

So total number of arrangements

=4!x4! =24 x 24 =1576.

Giventhat n, =1680 and n, =70

np
We know n, =—-
©oor!
370:1680
r!
:r!=@=24=4!
70
=r=4.
=n, =1680

=n(n-1)(n-2)(n-3)=8.7.6.5

=>n=38§

n=8 r=4.

These are 6 gentelemen and 4 ladies. A committee
of 5is to be selected so as to include at least one

lady. The following types of selection can be
made.

(1)  1ladyand 4 gentlemen.

@) 2ladiesand 3 gentlemen.

@i) 3 ladiesand 2 gentlemen

(iv) 4ladiesand 1 gentleman.

Case - I : 1 lady is selected from 4 ladies in
C(4,1) way. After each time the selection of

made, 4 gentlemen can be selected out of 6
gentlemen in C(6, 4) ways.

Total number of these types of committee
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=C(4,1)xC(6,4)

6.5.4.3

4.
43.2.1

=4x15=60

Case - 11 : 2 ladies and 3 gentlemen are selected
in C(4,2)x C (6, 3) ways

N
w

W
N

6.
= X
d 3.2.1

[\

=6x20=120.

Case - II1 : 3 ladies and 2 gents are selected in
CH4,3)xC(6,2)

B 4.3.2X£
321 21
=4x15=60

Case-1V :4ladies and 1 gentleman are selected
in C(4,4)xC(6,1).

Total number of selection
=60+ 120+ 60 + 6 =246.

A bag contains 4 black balls and 5 white balls.
6 balls are drawn arbitraily. Altogether there are
4 + 5 =9 balls. The number of ways 6 balls are
drawn

!
~C(9,6)= 9! :9'8'7:84
6!3! 3.2.1 :

We know
C,+Cx+C, x> +..+Cx"+C, x"!

2
+C x4+ +C x"=(1+x)" .. (D)
Also we get
C,x"+Cx""'+C,x" 2 +...

0 1 2
n-r n—r—1 n-r—2

+Cx" +C X +C,,,x +...

+C, =(x+D" ..(2)

12.

On multiplication, we get

(C,+Cx+Cx* +...+cx" +C, x"™'
+C_,x"? +..+C,x")

X (Cox" +Cx" " +C,x" % +...

+C X" +C,, x"T+C X" +..+C))
=(1+x)"(x+D)"=(1+x)*"

= C " Cx + Cx P+

+C, X" LA, X .. (3)
Coefticient of x" from the left side of (3)
=C,C. +CC,  +CC_ ,+..+C _C,
Coefticient of x"* from the right side of (3)
="C, ..

Equaling the coefficient of x** from both sides of
(3), we get.

CC +CC.  +C,C., +..
+Cn—rcn :2n Cn—r

_ (Zn)!

T (n-1)!{2n—(n-1)}!

_ (2n)!

N (n—1)!(n+1)!"

Let a be the 1% term and r be the common ratio
of GP.

S=a+ar+ar’+...+ar""’
(1-1")

l-r

=a

n-1

P=a.ar.ar’...ar

— an .r1+2+3+...+(n—l)

I 1 1 1
R=—t+—+—+..+—
a ar ar ar
1_i n n
_1 ™| —IX r o __t -1
al _1 ar  r—1 ar"'(r—1)
r
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a(l-r") _n2+n+l+ 1
S__i-r  _al-=r) ar"'(r-D) (n-2)!  (n-1)!
n__ _ n-1
Rer-1  l-=r r (n-2)n+3)+7 1
ar” (r—1) = +
(n-2)! (n—1)!
_ a2.n-1
-ar n+3 7 |
n = + +
(Ej g g _ 2 (n-3)! (n-2)! (n-1)!
R )
_-=3)+6 7 1
13.  The given series is - m-3)  (n-2)! (n-1)!
0.7+0.77+0.777 + ... + to n terms
=7x0.1+7x0.11+7x0.111 +... to n terms 1 6 7 1

=7(0.1+0.11+0.111 + ... to n terms)
7
) (0.9+0.99 +0.999 + ... to n terms)

7{9 99 999
= + +

“ 910 100 1000

7 1 1 1
=—||1-—— |+|1=—— |+| | ——— |+...ton terms
9[( le ( 100] ( 1000) }

(11
n—| —+—+——+...to n terms)
L 10 100 1000

1——
10

+...to n terms}

7
9

bl
—_
o

el

=—|9n-1+ !
81 10" |-

14.  Let t, be the n™ term.

n* ot (@ -1+1
" a!l (n-1)! (a-1)!

(=@’ +n+1)+1
- (n—1)!
_ (n—1)(n? +n+1)+ 1

(n—-1)! (n—-1)!

15.

= + + +
(n—-4)! (n-3)! (n-2)! (n-1)!
The given series = z t,

1 1 1 1
_Z(n—4)!+6z(n—3)!+7z(n—2)+Z(n—1)!

—e+6e+Te+e
=15e

Given equation is ax*+bx +c=0
o and B are two roots

oc+B:—E, OLB:S
a a

loge(a—bx+cxz)=logea{l—hx+£x2}
a a

=log, a[l+ (o +B)x + af.x’]
=log, a(l+ax)(1+Bx)

=log, a+log, (1+ox)+log, (1+Px)

2.2 3,3

d'x”  ax
=log a+ox— + -
2 3
2.2 3,3
ipx P BX
2 3

=log_ a +(oc+[3)x—%(oa2 +pHx’

+ %(OL3 + B3)X3
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Straight line, Conic Section, Introduction to three-dimensional Geometry.

The given lines are

2x+y-3=0 .. (1)
5x+ky-3=0 .. (2)
3x-y-2=0 ..(3)

Solving (1) and (3), we get

x oy 1
-2-3 -9+4 -2-3

=>x=Ly=1.

The coordinates of the point of intersecton of
(1)and (3)is (1, 1).

Since the given lines are concurrent, the point
(1,1) will satisfy the equation (2)

2 5.1+k.1-3=0

=k+2=0

=k=-2.

The givenlineis x-3y+4=0 .. (D)

P(1,2) x-3y+4=0

PM Q(h,k)

Let P be the given point whose coordinates
are (1, 2).

From letus draw a perpendicular to the line. Let
us produce PM to Q such that PM = MQ.

Here Q is the image of P. Let the coordinates Q
be (h, k). Since M is the middle point of PQ, its

h+1 k+2j

rdinates ar )
coordinates e( > >

1 1
The slope of the line (1) = (=3) =3
k-2
Slope of the line PQ e
Since PQ is perpendicular to the line (1),
We h k2 1
ehave X3
=k-2=-3(h-1)
=k-2=-3h+3
=3h+k=5 - (2)
h+1 k+2
Again the point (T’T) lies on the
line (1).
2 2
= h+1-3(k+2)+8=0
=h-3k+3=0
=h-3k=-3 .. (3)
Solving (2) and (3), we get
hzg, k=Z
5 5

6 7
The coordinates of the image Q are (g ) gj .

Three lines are
y=mx+c¢, .. (1)
y=m,X+c¢, ... (2)
and x=0 ...(3)
Letthe line (1) and (2)

intersect y-axis at A
and B respectively.

OA=c, OB=c,

The coordinates of A and B are (O, ¢,) and
(O, ¢,) respectively.
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Solving (1) and (2), we get
m,X+c, =mX+c,

= (m, —m;)x =¢, —¢,
o
m, —1my

From (1), we get

_m,¢, —m,c, +m,¢, —m, —¢,

m, —1m,
_m,¢, —mC,
m, —1m,
The coordinates of P are
¢ —¢C, mC —mge,
m, —m, ’ m, —m,
Area of the triangle PAB
1| ¢,—c m,c, —m,c
——| 222 (¢, —c,)+0| ¢, 2 1+2
2| m,-m, m, —m,
c,—C
+0(—1 2 Clj
m, —1m,
2
:l(cl —c,)
2 m,-m,
2
:l(cl —¢,)
2 |m2 —m1| )

The equation of the line is 3x —4y—-5=0...(1)

The equation of a line paralled to the above

lineis3x -4y +k=0 ..(2)
Puttingx =-1in (1), we get

-3-4y-5=0

=>4y =-8

>y=-2

A point on the line (1) is (-1, -2).

The length of the perpendicular form (-1, -2) to
the line (2)=1

3(-1)—4(-2)+K|
= =1
3%+ (—4)?
|5+K|
= 1=
5
=5+k=45

=x =0, -10.

The required lines are
3x-4y=0and3x-4y-10=0

Two given lines are

x+y-1=0 ..(1)

x+y+2=0 ..(2)
Puttingx=01in (1), we gety=1.
The point (0, 1) lines on the line (1).

The distance between the parallel lines
= The length of the perpendicular form (0, 1) to
the line (2)

_|0+1+2|_i

JErE V2
3

= The length of the side of the square = ﬁ .

2
3 9
Area ofthe square = (ﬁj = 7 sq. unit.
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Let the equation of the circle be

x> +y* +2gx+2+y+c=0 .. (1)
Its centre is (-g, -f).

The given lineis4x+y=16 .. (2)
Since the centre (-g, -f) lies on the line (2),

we have
4(-g)+(-) =16
=4g+f=-16 ..(3)

Since the cirlce (1) is passing through (4, 1) and
(6,5), we get

4 +1°+2g.4+2f 1+c=0
=16+1+8g+2f+c=0

=8g+2f+c+17=0 .. (4)

and 6> +5° +2g.6+2f .f +c=0

=12g+10f +c+61=0 ..(5)
Subtracting (4) from (5), we get
4g+8f+44=0

= 4g+8f=-44 ... (6)
Subtracting (3) from (6), we get

7f =-28

=f=-4

From (3), we get

4g-4=-16

= 4g=-12

= g=-3

Again from (4), we get
8(-3)+2(4)+c+17=0

= -24-8+c¢c+17=0

= ¢=15

. g=-3, f=-4, c=15.

Required circle is

x>+ vy +2g(-3)x+2(-4)y +15=0
= x’+y’—6x-8y+15=0.
Centre is on X - axis.

Let the centre be (h, 0).

The distance from the centre (h, 0) to the point
(2,3)=5.

= J(h-2)* +(0-3)* =5

= (h-2)"+9=25

=4 -4h+4+9-25=0
=4"-4h-12=0

= (h-6)(h+2)=0

=h=6,-2.

Centre is (6, 0) and (-2, 0).

Onecircleis (x —6)° +y* =5
=x*-12x+36+y* =25

=X +y —12x+11=0

Another circle is

(x+2) +(y-0) =57

=X +4x+4+y° =25

=x>+y +4x-21=0.

The equation of the parabola whose axis is
parallel to x-axis is

y’ +ax+by+c=0 (D)

The parabola is passing throug (1, 2), (-2, 3)
and (2, -1).

Since the parabola (1) is passing through (1, 2),
we have

4+a.1+b.2+c=0
= a+2b+tc+4=0 ..(2)
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Since it a passing through (-2, 3), we have
9+a(-2)+b.3+c=0

= 2a+3b+c+9=0 ..(3)
Again (-1)*+a.2+b(-1)+c=0
= 2a-b+c+1=0 ..(4)

Subtracting (2) and (3), we have
-2a-a+3b-2b+9-4=0

= -3a+tb+5=0 ..(5)
Subtracting (3) from (4), we get
4a-4b-8=0

= a-b-2=0 ... (6)
Adding (5) and (6), we get

-2a+3=0

—a= 5

From (6), we get

3 1
From (2), we get E+2 (—5]+c+4=0

:>%—l+c+4=0

3021_3_4:2—3—8:_2
2 2 2

Equation of the parabola is

x2+§x—ly—220
2 27 2

=2x°+3x-y-9=0

The equation of the ellipse is

16x? + 25y*-32x + 50y - 359 =0

= 16 (x*-2x+1)+25(y*+2y+1)
=359+ 16+25

= 16(x - 1)>+25(y + 1)>=400

T 1\2 2
L =D D)
25 16

IS o)
52 42

a=5>b=4
ct=a’-b*=25-16=9

=c=3

eccentricity € = °- 3 .

a 5
Centre of the ellipse a (h, k)= (1, -1).
The coordinates of the foci are
(fc+h,0+k)=(£3+10-1)
=(4,-1) and (-2, -1).
Coordinates of the vertices are
(xa+h,0+k)=(£5+1,0-1)
=(6,—-1)&(—4,-1)
Length of the later rectum

20,16 32
a 5 5

End points of the later recta are

2
(£ c+h, i%+k):(i3+1, i?—l)

OIS
5 5 5 5

(1)

Mathematics

)
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Equation of the major axis is
y=k=>y=-1.

Equation of the minor axis is
x=h=x=1.

Equation of the directrices are

=3x-28=0and 3x+22=0.

Let the equation of the hyperbola be
XZ y2

Given that the coordinates of the foci are (+,0).
ie. (xc,0)=(6,0) = c=6.

Length of the latus rectum

_2
a

10

=b’=5a

Also ¢? =% +b?

=36=a’+5a

=a’+5a-36=0
=((@+9)(a-4)=0

=a=4 (a>0,a=-9isrejected)
b’ =5.4=20

The required equation of the hyperbola is

2 2

X ¥

=1
16 20

= 5);2—4y2 =80.

I1.

12.

13.

Here ABC is a triangle.

The coordinates of A, B and C are (2a, 2, 6),
(-4, 3b, 10) and (8, 14, 2¢).

The coordiantes of the centroid of the triangle
ABC are

3

2a—4+8 2+3b+14 6+10+2c
3 7 3 3

3

(2a+4 3b+16 2c+16j
37 3 3
Given that the centroid of the triangle ABC
is origin.

. 2a+4_0 3b+16_0 2c+16
3 3 3

0

=2a+4=0,3b+16=0,2c+16=0

:>a=2,b=—£,c=—8,
4

Let P be a point on y-axis. Let the coordinates
of Pbe (o, y, 0).

Let Q be the point (3, -2, 5).

Given that Qp = 5./2

= JB-0)* +(-2—y)* +(5-0)° =52
=9+ (-2-y)*+25=50

=y +4y+4=16

:>y2 +4y-12=0

= (y+6)(y-2)=0

=>y=2,-6.

The points are (0, 2, 0) and (0, -6, 0).

Here A and B are two points whose coordinates
are (2,-3,4)and (8, 0, 10), respectively.

Let P divides the line AB in the ratiok : 1.
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The coordinates of P are
8k+2 ok-3 10k+4
(k+1 T k+17 k+1 ]
Since its x - coordiante is 4,

8k +2
k+1 =4
= 8k+2=4k+4
=4k =2
1

=k=—.
2

The coordinates of P are

=(4,-2,6).

ABCisatriangle.

The coordinates of A, B and C are (1, 0, -2),
(-2,4,-2)and (1, 5, 10) respectively.
Let AD be the bisector of the angle A.

A
(],0,-2)

B

D C
(1,5,10)

AB = /(=2 —1)* + (4= 0)* +(=2+2)*
=J9+16 =25=5

AC=(1=1)* +(5-0)* +(10+2)*

15.

=/25+144 =169 =13.

Since AD is the bisector of the angle A, we have
BD AB_S

CD AC 13

Thus D divides BC in the ratio 5 : 13.

The coordinates of D are

5.1+13(=2) 55+13.4 5.10+13.(=2)
5+13 5+13 5+13

b

[5-26 25+52 50-26
18 18~ 18

_(_21 77 24
187187 18 )"

Let A and B be two given points whose
coordinates are (2, -3, 1) and (3, -4, -5)
respectively.

The equation of the given surface is
2x +ty+z=7 .. (1)

Let AB intersect the surface (1) at C and C
divides AB in theratiok : 1.

The coordiantes of C are

-4k -3
k+1

b

(3k+2

—5k+1j
k+1~

k+1

Since this point is on the surface (1), we have

2(3k+2)+—4k—3+—5k+1 _7
k+1 k+1 k+1

=6k+4-4k-3-5k+1=7k+7
= -3k+2=7k+7
=10k =-5

>_ 1

10 2
The line AB divides the plane (1) in the ratio -1:2.

=k=
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LONG TYPE QUESTIONS

Each questions carries 6 Marks.

Sets, Relation & Functions, Trigonometric functions.

Show that A_,L_Jch = Q(A—Bi)
Show that A—QBC = H(A_Bi)

Prove that (Ul A, j =(A,

i=1

Prove that
@i A-BUC)=(A-B)N(A-C)
i A-BNCO=A-B)UA-0C)

In a survey of 500 students in a school, 120 were
listed as taking apple juice, 150 as taking orange
juice and 100 were listed as taking both apple
as well as orange juice. Find now many students

we taking neither apple juice nor orange juice.

If R={(a, a%) : ais a prime number less than 10}

then find (i) R, (ii) dom R, (iii)) ng R, (iv) R,
(v)domR"'and (vi) rng R,

If f(x)=cos (log x), then show that

2

f(xz).f(yz)—%{f(%]+f(x2y2)} -0

1+x
If f(x)=log, (Ej’ then show that

f( zxzj.:2f(x).

1+x

9.

I1.

12.

13.

If n be a positive integer and a function f is

defined as
0 whenn =1

f =

() f({%DH when n > 1
then find f(35).
If for non zero x,
a f(x)+bf(lj =l—5

X X

where 3 # b, then find f(x).

Prove that

(cosA+cosBjn +( sinA+sinBjn

sinA —sinB cosA —cosB

=2cot" or zZero

according as n is even or odd.

2 .
n Smaocosa
If tan B =5 then
l-n"sin" o
show that tan(o.—B) = (1- n’ )tan .

Find the number of values of x in the interval
[0, 57] satisfying the equation

3sin’x-6sinx+2=0

1 N 1 3
a+c b+c a+b+c

If then

prove that ¢ = 60.

Ifx>+x+1,2x+ 1 and x?- 1 are the sides of a
triangle, then prove that the measure of the
greatest angle is 120°.
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Principle of Mathematical Induction, Complex Numbers and Quadratic
Equations, Linear Inequalities, Permutation and Combination, Binomal theorem,

Sequence and Series.

Prove by using principle of induction

1 1 1 1 n

—t—t—+..+ =
1.2 2.3 3.4 n(n+1) n+l

Prove by principle of induction, n*- nis divisible
by3for neN.

If 1, w and w? are cube roots of unity then
(1-w+w)(1-w?+wH(1 - w*-wb) ...

to 2n factors = 2*".

If 22+722+7 ~22,-7,2,—2,2, =0 then
show that |z, —z,| =z, —z,| = |z, —z,|.
Ifz=x + iy then show that

i+l <2

What is the total number of integers with distinct
digits that exceed 5500 and do not contain
0,7and 9 ?

In how many ways can the letters of the word
“FAILURE” be arranged so that vowels are not
separated.

Ifn, =1680 and n, =70

then findn arer.

A committee of 5 is to be chosen from 6
gentlemen and 4 ladies. In how many ways can
the selection be made so as to include atleast
one lady ?

10.

11.

12.

13.

14.

15.

A bag contains 4 black and 5 while balls out of
which 6 balls are drawn arbitrarily. In how many
ways can this be done ? Find also the number of
ways such that at least 3 black balls can be drawn.

Prove that
CC +CC. ,+CC ,+..+C _C,
__ (o)

(n—1)!(n+r1)!

If S be the sum, P be the product and R be the
sum of reciprocals of n terms of a G. P., then
prove that

&

Find the sum of the series
0.7+0.77+0.777 +0. 7777 + ... to n terms.

Find the value of

o2t 3
1 2! 3

If oo and B are the roots of the equation
ax’+bx+c=0,

then show that

log,(a—bx+cx’)=1log,a+(a+PB)x

—%(OLZ +BHx’ +%(oc3 +B3)x3...
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9.

Class - XI

Straight lines, Conoc sections, Introduction to thre dimensional geometry.

Ifthe lines 2x +y+3=0and 3x - y-2 =0 are
concurrent, then find the value of k.

Find the image of the point (1, 2) with respect to
the line x - 3y +4=0.

Show that the area of the triangle formed by the
linesy=mmn+c andy=mx+c, and y-axis is

(c,— 02)2

2|m1—m2|

Find the equation of the line parallel to
3x - 4y - 5=0 at a unit distance from it.

Two sides of a square lie on the linex +y=1
and x +y+2 =0. Find its area.

Find the equation of the circle passing through
the points (4, 1) and (6, 5) and whose centre is
on the line 4x +y= 16.

Find the equation of the circle with radius 5 whose
centre lies on x-axis and passes through the point
(2,3).

Find the equation of the parabola passing through
the points (1, 2), (-2, 3) and (2, -1) and axis
being parallel to x-axis.

KKk

9.

10.

I1.

12.

13.

14.

Find the centre, eccentricity, foci, vertices, and
points of later a recta, length of a latus rectum
and the equation of the axes and directrix of the
ellipse 16x*+ 25y*- 32x + 50y - 359=0.

Find the equation of the hyperbola whose foci
are at (+6, 0) and whose latus rectum is 10.

Ifthe origin is the centroid of the triangle ABC
with vertices A (2a, 2, 6), B (-4, 3b, 10) and
C(8, 14, 2C), find the values of a, b and c.

Find the coordinates of a point on y-axis, which
are at a distance of 5./p from the point
(39 '29 5)

A point P with x-coordinate 4 lies on the line
segment joining the points A (2, -3, 4) and
B(8, 0, 10). Find the coordinates of P.

A, B, Care the vertices of a triangle ABC whose
coordinator are (1, 0, -2), (-2, 4, -2) and
(15, 10) respectively. The bisector of the angle
BAC meets BC at D. Find the coordinates of D.

Find the ratio in which the line segment joining
the points (2, -3, 1) and (3, -4, -5) is divided by
the lous 2x +y+z=17.
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