
Detailed Curriculum of Mathematics - 2019 

 
Set Theory  

 defining sets , notations, element of a set, empty set, subset, finite and infinite sets, number of 
elements of a set 

 set operations: union, intersection, difference, complement 

 geometrical applications: locus of points with a given property 

 use of logical sieve formula 

 

Logic 

 propositions, negation, conjunction, disjunction, implication, equivalence – simple applications 

 converse of a statement 

 necessary and sufficient conditions 

 use of quantifiers: ∀, ∃ 

 

Combinatorics 

 permutation and variation without and with repetition, combination without repetition 

 application of the above in worded problems 

 binomial coefficient, factorial notation 

 

Graph Theory  

 representing simple situations with graphs 

 vertex, edge, degree of a vertex, simple graph, complete graph, number of edges in a complete 
graph, connection between the number of edges and the sum of degrees 

 

Number Theory 

 divisibility – rules for 2,3,4,5,6,8,9,10 

 divisor/factor, multiple, prime, composite number, highest common factor, lowest common 
multiple,  and their usage, relative primes 

  prime factorization, determining HCF and LCM using prime factors 

 worded problems using divisibility 

 number systems, binary system, conversion of a number from decimal system to any other  and back 
 

Algebra 

 Definition and use of number sets: N, Z, Q, Q*, R. Basic operations among real numbers. Use of 
commutativity, associativity, distributivity.  

 Examples of irrational numbers, rationalizing the denominator 

 Number line, open and closed intervals, absolute value of a number 

 Scientific notation, operations using standard form 

 powers: identities, zero, negative, rational, irrational exponent 

  roots: square, cube, nth root, domain of each, operations with each 

 logarithm: definition, domain, identities, changing the base of logarithm, natural logarithm 

 polynomials, quadratic and cubic identities, simplifying algebraic expressions, factorizing 

 use of direct and inverse proportion 

 percentage calculations 



 linear equations and equation systems, introduction of new unknown 

 quadratic equations: completing the square, use of the quadratic formula, Viete-formulae, 
discriminant 

 parametric linear and quadratic equations 

 use of linear and quadratic equations in worded problems 

 higher degree equations originated in quadratic problems 

 square root equations 

 absolute value equations – algebraic and graphical solutions 

 exponential and logarithmic equations (linear and quadratic) 

 inequalities of each type above 

 definition and use of arithmetic and geometric mean, connection between them 

 

Functions 

 mathematical concept of function, one-to-one and many-to-one correspondence, domain, range 

 inverse function 

 substitution and calculation of the function value, solving  f(x)=c  for simple functions 

 graphing  the following  basic functions: linear, quadratic, cubic, absolute value, square root, first 
degree rational function, exponential and logarithmic functions , trigonometric  functions 

 transformations of functions :  cf(ax+b)+d 

 analysis of simple functions using their graphs: domain, range, zero, y-intercept, monotonity, 
extreme points, parity, periodicity 

 

Sequences  

 examples, recursive sequences, Fibonacci sequence 

 arithmetic and geometric progressions, formulae for the nth term and the sum of the first n terms, 
arithmetic and geometric mean properties 

 application in worded problems, compound interest 
 

Geometry 

 basic elements of  space, connection between them  (distance, angle) 

 angle types, classification according to size, special angle pairs (vertically opposite, corresponding, 
alternate angles) 

 locus of points 

 geometrical transformations (translation, rotation, reflection about a point or line, central similarity), 
and  their properties, construction of the image 

 congruency and similarity, applications, basic cases at triangles, surface areas and volumes of similar 
solids, intercept theorems 

 symmetries of shapes 

 triangles – classification according to size and angle, triangle inequality, median, angle bisector, 
perpendicular bisector of a side, midline, inscribed and circumscribed circle, centroid , orthocentre, 
connected theorems, Pythagoras, angle bisector theorem, height and leg theorems at right triangles 

 classification of quadrilaterals, properties 

 convex polygons: sum of interior and exterior angles, number of diagonals; regular n-sided polygon 

 circle, parts of the circle, chords, secants, tangents, connection between the inscribed and 
corresponding central angle 

 degree and radian measure of angles, conversion, length of an arc, area of a segment 

 Thales’ Theorem 

 areas and perimeters of polygons 



  solids – prisms, cuboids, cube, pyramids, right circular cylinder and cone, truncated cone and 
pyramid 

 volumes and surface areas of the above, everyday applications 

 

Vectors 

 concept of vectors, magnitude, zero vector, opposite vector,  

 vector operations: sum, difference, multiplication by a number, scalar product of two vectors 

 base vectors, linear combination 

 vector coordinates, rotation of vectors, use of coordinates at vector operations 

 

Trigonometry 

 trigonometric ratios in right triangles 

 generalized definition of trigonometric functions for any angle 

 properties, graphing, transformations of trigonometric functions 

 identities  (supplementary angle, complementary angle, negative angle, periodicity, trigonometric 
Pythagoras) 

 values for special angles: 30°, 45°, 60° 

 sine and cosine rule – application in geometrical problems 

 trigonometric equations, inequalities 

 

Coordinate Geometry 

 coordinates of a vector 

 length of a vector, distance, midpoint af a segment, trisection points, section of a segment in a given 
ratio 

 coordinates of the centroid of a triangle, calculation of its angles 

 equation of a line, gradient, direction vector, normal vector, parallel and perpendicular lines, 
intersection point of two lines 

 solving simple geometric problems using coordinate geometry 

 equation of a circle, expression of the centre and  radius using the equation 

 intersection of a line and a circle, two circles, equation of the tangent through a given point 

 

Statistics   

 data collection, frequency table, classification, graphical representation (bar chart, pie chart, line 
graph) 

 relative frequency, mean, weighted mean, mode, median, range, standard deviation 

 evaluation of diagrams and statistical indicators  

Probability 

 event, basic event, event space, frequency, classical probability model 

 combinatorial methods in probability questions 

 probability tree 

 independent events, mutually exclusive events, complementary event 

 applications 


