S oI
guita: 100

e IR SgRvT—

Tord RIeor & e vd G Iqaed el § FrefaRad o @1 fdery w2 —

1.

A w D

®© N o O

10.

SfFe Shias # o1 arell FaITetl BT O §IRT fARTHROT BRA BT BT UT HRAT |
ATTOT fOw GIRT IS &1 AT BT [abra BT |

gd # urd By T IR S IR BIere B ST 9 T |

S gfg IR |He, ORI Ug Hahd, SaeRR, Rigid, fafY vad S 8t & ar H
STFHTRI U 14T |

TR d, &St ORI BIerall BT fdard &R |

NG BT UG |

qfbd AFIAT BT [AHRT BT |

YT Teb-iTa! fAfERIT BT SUANT B & Ty S&Tal UTed HRAT Si¥i— dbeldhelcy,
HFYEX g |

B T gRT fhd T a9y v & vRd™ 1dst @ aR ® ufd ww e vl
Id gRT {6 T ST HT S 9T BT |

JPRIHAD Ard BT (BRI BT |

Aims & objectives-
The general objectives and teaching mathematics at secondary stage are to help the
learners to-

1.

2.

H w

© N O

10.

Apply mathmatical knowledge and skills to solve real life problems by developing
abilities to.

Develop avarenoss of the need foe national unity and develop cenfidence for the
campetiltive examination.

Consolidate the mathematical knowledge and skills acquired earlier

Acquire knowledge and understanding of the terms and symbols, concept,
principles, processe, profs etc.

Develop mastery of basic algebriaic skills.

Develop drawing skills.

Devlop the ability to articulate logically

Develop necessary skills with modern tecnological devices such as calculaters
computers etc.

Develop reverence and respect towards great mathematics particularly Indian
mathematicians for their contribution to the field of mathematics.

Develop positive thinking.
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Higher Mathematics

Time 3.00 HRS Class XI1I Marks 100
One Paper
S.no Topics Marks Periods
1. Partial Fractions 05 07
2. Three Dimesional Geometry (Coordinate system
Direction cosines etc.) 07
3. Plane = 07
4, Straight line and Sphere 07
5. Vectors 07
6. Product of Vectors 1 1s 07
7. Application of vectors in three dimesional Geometry 07
8. Inverse Trignometric Functions 05 08
9. Functions, Limit and Continuity 05 08
10. Differentiation 7 10 08
11. Harder Differentiation '~ 08
12. Application of Derivatives 05 08
13. Integeration 08
14. Harder Integration 15 08
15. Definite Integration 08
16. Differential Equations 05 08
17. Correlation 05 08
18. Regression 05 08
19. Probability 05 08
20. Numerical Methods : o 05 08
Apendix (i) Profin mathematics (i) Mathematical Modeling
Revision 20
Total 100 180
1.  Partial Fractions 5

Vedic Method for
solution of partial{
fraction. (iii). Denominator has real non repeated quadratic factors.
2.  Three Dimensional Geometry (Coordinate System direction cosines etc.):
(UNIT 2,3, 4 - 15 Marks)

Coordinates, Coordinate axes, Cartesian system, Coordinate plane, Coordinate of

a point in space, Distance between two points, Intercept Formula, Projection of a

point on aline and a plane, Projection of a line segment on a given line. Direction

cosines of a line, Direction Cosines of the axes, Projection of the line segment,

joining two, points onagiven line.
3. Plane:

Concept of a plane equation of a plane in normal form. Intercept form of the

equation of a plane, General equation of a plane as a linear equation in three variables.

Angle between two planes, Distance of a point from a plane, Equation to a plane

through the intersection of two planes, Plane bisecting angle between two planes.

Definition of partial fractions, Resolving afraction in to partial fractions when

Q).
(ii).

Denominator contains non repeatedreal linear factors.
Denominator contains some repeated real linear factors.
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4. Straightline and Sphere:

Equation of the line joining two points, Angle between a line and a plane. The condition
for aline to lie on a plane . Plane containing a line, Cartesian equation of a sphere in the
following cases. When the coordinates of centre and the radius of a sphere is given, General
equations of a sphere, equations of a sphere when the coordinates of the extremities of a
diameter is given.

5. Vectors: (UNIT 5, 6,7 - 15 Marks)

Scalar and/ector quantitiesyectors as a directed line segment, the magnitude and
directions of a vectoEqual vectors, UnWectors, Zer&/ectors, PositioWector of a point,
Components of a vectdiwo dimesional and three dimesional vectors, Resolved parts of a
vector in two or three mutually perpendicular directions. Addition of vectors, product of a scalar
with a vectorPosition vector of the point dividing a line segment in a specified ratio.

6. ProductofVectors
Scalar Product of vectoigector product of vectors scalar and vector triple products
and their properties. Application of vectors in geometrical Problems.

Application of vectors, .
Work = Force . Displacement (Wf - 1),
Moment of a force, Moment of a couplerifications of cosine law

Proof of the fact:
Angle subtended by a semi circle is a right angle. Expressing area of a triangle as.
1, axb |Verification of sine law. Application of triple product in determining the volu
me of a cuboid, Coplanarity of vectors.

7. Application of Vectors in three dimesional Geometry:
Application of vectors in three dimesional Geometry mentioned in unit number 2,,3,4.
Shortest distance between two non coplanar lines (Skew lines) using vectors.

8. Inverse Trigonometric Functions :

Inverse of a function, Inverse of trigopnometrical function, Principal value, branch, Graph
of inverse trigonometric functions. Properties and their proof such as : Simple transformation
of trigonometric functions.g.

sintsinx=x  sirt(-x) = - sin'x

simx + cos'x = 11/2

sir? ( 1 ) = cosebx

X

tan'x ttanty = tan'J(x ty )

:F]Xy
2 tan'x = sinJ( _2x |= co% (1-% tan-ilﬁ(
1+ (Tr&f 1-3<)

Simplified transformation of trigonometric functions such as:

X - g X

a-x?
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and similar other transformations.

9. Functions, Limit and continuity : 5
Concept of real functions Domain and range of a function. Graph of a function.
Composition of functions;;

Meaning of x-» a, X-a', Xx-a,
limf(x), limf(x) , limf(x)
X-a X-a Xo&

fundamental theorems on limits (without proof)

Proof of the following
(Without treatment)
lim %a =na! (a<0)
Xa x-a

lim sinx=0 lim sinx _ 4
X-0 X-0 X

im cosx=1
X0

lim 1 log(1+x) =1

X0 X
lim — e1_,, lim (1+L):e
Xx-0 X X-0 X

lim ( 1+x)** = ¢, lim ( a-1 ): log@
X-0 X-0\ X

Continuity of a function at a point, in open and closed intervals Sum, Product, Quotient,
of continuous functions, polynomials, trigonometricals, functions, exponential functions. Logarithm
functions and inverse trigonometric functions and composite functions.

10. Differentiation:- (UNIT 10 & 11 - 10 Marks)

Differentiation of a function. Its physical and geometric meaning, relation between continuity
and diferentiability, Differentiation of & sinx, cosx, tanx;‘glog x. (By first  principles ),
Theorems involving differentiation of sum difference, product and quotients of functions.
Differentiation of trigonometric functions, inverse trigonometrical functions, logarithmic functions,
and exponential functions, Differential coefficient function of function (Chain rule). Differentiation
by transformation of Inverse trigonometrical functions, differentiation by first principles (ab initio).

11. Harder Differentiation:
Differentiation of higher ordgsuccessive dérention , f derivative of sinx, COsx"x
1 & elog(ax+b), differentiation of implicit function, logarithmic differentiation,

ax+b  parametric differentiation.
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12.  Applications of derivatives: S
Motion in a straight line, motion under gravity, rate of change, increasing and decreas-
ing functions and the sign of the derivatives, maxima and minima (absolute and local) .
Rolle's theorem, Mean Value theory, solution of quadartic eqations by differentiation.
Note: Simple level questions may be asked.
13. Integration: (UNIT 13, 14 & 15 - 15 Marks)
Indefinite integral as an inverse differentiation or properties of antiderivatives.
J [f(x) + g(x)] dx=[f(x)dx+ | g(x) dx
Je fix) dx= cf f(x) dx

Fundamentals of Integeration which includes algabraic trignometrical, exponential functions,
integration by standard transformation, integration by substitutions , area of a region by

integration.

Integration of some standard forms:

, pdx, d
= = e

'[\/ a-x: X adx

J.\/??éﬁx
| jmz dx

hliegemtion by trignometrical substitution, integration by parts.

14, Harder Integration:
Integeration by splitting into partial fractlon infegration of rational functions,
Derivation and application of integration in the following form-

dx pxtgq
Iax2+bx+c ’ .[ ax™Fbx+c
[ _a [Ex-ads
W-TWC Vax’+bx+c

I(px+q?.(Vax2+bx+c )dx J}a?glfxTc

dx [ &
_[ aAFbCOSX J a+bsinx
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r dX
) acosx+bsinx+c

r acos X+ bsinx
J ccosx+dsinx

dx

- dx dx
J a+Dbco¥ Ia+bsiﬁx

r dx
J asirtx + b cogx

rsinmx cosxdx (Where mand nboth are odd)

=

Note :- Question based on a reduction formula are not included.

15. Definite Integration : -
Definition of definite integral as a limited a sum, fundamental theorem of integration,
transformation of definite integral by substitution, following properties of definite
integrals.

a
If(x) dx = -J'f(x) dx
pa c”b b
Iaf(x)dx{af(x)dm £ (x) dx

o
If;()x) dx = I at% () dt
?(x) dx = afL (a-x) dx
Jiwer],

a ‘ a
If(x) dx ZIf (x) dx Whenf(x)is even
a 0
When f (x) is odd

a a
Ifz(x) ZIf(x) dx When f(2a-x) =1(x)
0 0
When f (2a-x) = - f(x)

Integration by using the above properties . Area Bounded by x axis and two
ordinates ": Y axis and two horizontal and the curves such as circle parabola ellipse
(in standard forms )

16. Differential equations :- 05
Definition of differential equation order and degree formation of differential equations,
general and particular solution, variable separable method of solving differential
equations, solution of linear differential equations of first order dy/dx + Py=Q ,
Where P and Q can both be constant or functions of x . simple questions based on them .
Note : Equations solvable for P ,X, Y and clairut's equations are not included.
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17. Correlation: 5

Meaning of bivariate data, explanation of correlation table for bivariate distribution (in
same units). Bivariate frequency distribution, Difference between the values of dependent
variable with respect to conditional distribution , correlation analysis as a measure of
strength of relation between two numerical varialiigses of correlation on the basis of
direction, positive and negative correlation meaning of simple, partial and multiple correlation
based on number of variates total correlation and correlation coefficient and their interpreta-
tion by scattered diagram.

Use of correlation coefficient.

18. Regression: 5

Meaning of regression, cdef regressionTypes of regression cdiefents and their
calculation. Lines of regression. Calculation of regression coefficients of two straight lines
(By least square method).

Note: Regression error and standard errors are not included.

19. Probability: 5

Meaning Random experiment and Sample space sample PyppEs,of sample

space, Events and types of events. Events as subsets of sample space, Occurrence of an
event sure events, impossible events, mutually exclusive events, simple events, favourable
equally likely events. Definition of probability of an events, probability as ratio of favourable
equally likely and Exhaustive events

Addition rule for mutually exclusive events. Operations "OR" and "AND" for favour-

able equally likely events. Conditional Probahilitglependent Events and Probability

related to independent Experiments. Random variable as a function of finite sample space.
Probability distribution of a random variable; Binomial distribution, Examples of different
random experiments.

20. Numerical Methods: 5

Revision of solving equations.

(). Successive division method.

(). Method of false position.

().  Newton Raphsons Method. Partial Integration, Partial integration method.

(v). Trapezoidal rule'

(v). Simpson's Rule
(Simple questions should be asked)

() To find cube root of numbers which are not perfect cubes by vedic maths
method.

(vi)  Contribution and life history of Swami Bharti Krishfigh.

Apendix-Contribution and life

()  Proofinmathematics (i) Mathematical modeling.

()  Proofin mathematics-Through a variety of examples related to mathematics
and already familiar to the learner bring out different kinds of proofs: direct,
contrapofitike, by contradiction by counter-example.

(i)  Mathematical modeling-Modelling real-life problems where many constraint
and may really need to be ignored ( Coantinuing from class XI). However, now
the models concered would use technique/ results of matrices, calculus and
linear programming. 155



