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MATHEMATICS 
Functional Mathematics

B.A/B.Sc (Pass)

B.A/B.Sc (Pass)
FUNCTIONAL MATHEMATICS

(FOR THE ACADEMIC YEAR 1990 AND ONWARDS)


This will be a two years study in Functional Mathematics. There shall be four papers, two each in the first and the second years.
B.A/B.Sc. (Pass) Part-I

Paper I:



(i) Algebra






(ii) Trigonometry

Paper II:



(i) Analytical Geometry






(ii) Differential Calculus 






(iii) Integral Calculus 
 B.A/B.Sc. (Pass) Part-II

Paper III:



(i) Elementary Differential Equations






(ii) Vector Analysis

Paper IV:



(i) Statistics





(ii) Probability

B.A./B.Sc (PASS) Part-I

There shall be two papers of functional mathematics for B.A/B.Sc (Pass) Parts-I viz, Paper- I and paper-II each of three B.Sc. (Pass) and 75 for B.A. (Pass), where as those of paper-II will be 113 for B.Sc (Pass) and 75 for B.A . (Pass)
PAPER-I

(i) Algebra



Elementary sat theory. Real number system. Relations and functions (Real Valued). Elementary theory of quadratic: Equations Progression. Permutations and combinations. Binomial theorem. Determinants and matrices (up to order 3×3). Inverse and Rank of matrices. Solving linear simultaneous equations using determinants and matrices. Partial fractions. (Distinct Linear factors only) Logarithmic and exponential functions. Use of long tables and pocket calculators.    
(ii) Trigonometry


Circular measure. Trigonometry rations of angles of any magnitude. Graphs of simple trigonometrically functions. Formulas for sin (A+B), cos(A+B). tan (A+B): applications to multiple angles and simple identities. Simple trigonometrically equations (including sCos×bSin×=o) inverse trigonometric functions.

Solution of triangles: the half angle formula. Determination of areas.
PAPER-II
(i) Analytical Geometry

Coordinates of a point (Cartesian and polar), Equations of a straight line, circle, Parabola, Ellipse & Hyperbola.
(ii) Differential Calculus.

Limit and continuity of a function. Differentiation of elementary functions. Maxima and Minima. Partial and successive differentiation, simple applications in analytical geometry.

(iii) Integral Calculus


Simple methods of integration: definite integrals: simple  double and triple integrals.
B.A/B.Sc (Pass) Mathematics 

(FOR THE ACADEMIC YEAR 1989 AND ONWARDS)


This will be two years study in Mathematics. There shall be four papers. Two each in the first and the second (Final) years.
B.A/B.Sc (Pass) Part-I

Paper-I



(i) Real and complex number system

(ii) Functions, limits and continuity

(iii) Derivatives and Ant derivatives of functions of real variable

(iv) Theory of Equations, Infinite series and  Fourier series 
(v) Moan Values theorems. Indeterminate forms and Expansions. 
Paper-II
(i) Plane Curves
(ii) Analytic Geometry of three dimensions

(iii) Functions of several variables.

(iv) Integrations. Surface areas and volumes

(v) Differential and difference equations.  
B.A/B.Sc (Pass) Part-II

Paper-III


(i) Number Theory
(ii) Group, Fields and vector spaces

(iii) Metric spaces

(iv) Metric spaces 

(v) Metric Determinants and system of linear equations. 
Paper-IV
(i) Vector Algebra
(ii) Vector Calculus
(iii) Sections  
(iv) Principals of Dynamites 
(v) Applications of Dynamics

B.A/B.Sc (Pass) Part-I

There shall be two papers of mathematics for B.A/B.Sc (Pass) Part-I, Viz. Paper-I and paper-II. Each of three hours duration. The total marks for paper-I will be 112. For B.Sc. (Pass) and 75 for B.A (Pass), whereas those of paper-II will be 113 for B.Sc (Pass) and 75 for B.A (Pass).
Paper-I

There shall be ten questions in all. Out of which five will have to be attempted. Selecting one each from sections. I, II & IV and two from section III respectively. 





                          Weight




Section-I
(Item)
(i)--------------------------------02/10




Section-II
(Item) 
(ii) -------------------------------02/10



Section-III
(Item) 
(iii) ------------------------------02/10





(Item)
(iv) ------------------------------02/10



Section-IV
(Item)
(iv) ------------------------------02/10
Detailed Syllabus

(i) Real and complex number systems.


Real number system. Complex number system. Agrand’s diagram. Polar from of complex number. Do moivre’s theorem and its applications. Exponential. Hyperbolic and algorithmic functions. Separation into real and imaginary parts. Summation of trigonometric series. 
(ii) Function, Bounds, Limits and continuity.


Boundad sats. Upper and lower bounds. Definition of a function. Implicit functions. Graphs of elementary functions. Limits of sequences and functions (left and right limits) continued and discontinuous functions.
(iii) Derivatives and ant derivatives of functions of a real variable.


Derivable functions. Relation between continuity and differentiability. Ant derivatives. Properties of derivatives and ant derivatives. Derivatives and ant derivatives of standard functions. Techniques of differentiation and integration. Higher derivatives. Leibnitz theorem.
(iv) Theory of Equations. Infinite Series and Fourier Series






Cubic and quartet: Equations (Descartes’ rule of signs, cardoon’s  solution of cubic equations and Ferraris)  method for solving quartit equations).


Infinite sequences and series. Convergence and divergence of series. Cauchy criterion for convergence. Comparison test. Quotient test. Ratio test. Cauchy root test and integral test. Absolute and conditional convergence. 
(v) Mean value Theorems, Indeterminate Forms and Expansions. 


Rolla’s Theorems, Lagrange’s mean values thorns. Increasing and decreasing function. Cauchy’s mean value theorem. Indeterminate forms L’Hospital’s rule. Taylor’s and Maclurin’s theorems. Expansion of functions.     
Paper-II

There shall be ten questions in all, out of which five will have to be attempted, selecting two forms  section I. One from section-II and two from section III-respectively:



Section-I
(Item)

(i)------------------------------02/10






(& item 
(ii)------------------------------3/10



Section-II
(Item)

(ii)-----------------------------02/10




Section-III
(Item)

(iii)----------------------------02/10






(& item) 
(v) -----------------------------2/10
Detailed Syllabus
(i) Plane Curves.


Polar equations. Tangents and normal’s and their and their important operates. Parametric representation. Pedal equations.


Asymptotas. Extreme values and points of inflexion with their applications. Curve sketching. Rectification. Intrinsic equations.    

(ii) Analytic Geometry of Three Dimnation. 


Coordinates system (Cartesian/rectangular, spherical polar and cylindrical polar coordinates). Radius vector. Direction ratios and direction cosines. Projection. Equation of a straight line in various forms. Single between two lines. Perpendicular distance of a points. Parallel p planes. Plane through a line. Perpendicular distance of a points from a line/ plane. Shortest distance between two lines definition  of a surface. examples of surface intercepts, traces. System sketching by parallel plane sections and surface of revelation. Central quadric surface: spheres, ellipsoids, hyperboloids, cylinders, cones. 
(iii) Functions of several variables. 
Concept of functions of several variables. Partial derivatives. Asymmetric meaning of partial derivatives of function of two variables. Equations of tangent planes and normal’s to surfaces, with application to quadric surfaces. Differentials. Approximations. Chain rule. Homogeneous functions Euler’s theorem.        
(iv) Integration, Surface Difference Equations.

Basic definitions. Formation of differential equations. General and particular solutions. Initial value problems. Boundary conditions. Different equations of first order. Linear differential equations with constant and variable coefficients. Simultaneous differential equations. Lagrange’s first order linear partial differential equations. 
B.A/B.Sc (Pass) Part-II

There shall be two papers of mathematics for B.A/B.Sc. (Pass) Part-II. Paper-III and Part-IV. Each of three hours duration. The total marks for paper-III will be 112 for B.Sc. (Pass)  and 75 for B.A. (Pass) whereas those of paper IV will be 113 for B.Sc. (Pass) and 75 for B.A.(Pass).
Paper-III


There shall be ten questions in all. Cut of which five will have to be attempt, selecting one from section I. two from section-II and two from section-II respectively:









          Weight




Section-I
(Item)

(i)--------------------------------------2/10.



Section-II
(Item)

(ii) -------------------------------------2/10.





(& item)
(iii) ------------------------------------2/10.


Section-III
(Item)

(iv) ------------------------------------4/10.
Detailed Syllabus

(i) Number Theory
Divisiosors and division. Algorithm. Different bases for numbers. G.C.D. and L.C.M. of integers. The equation ax+by=h. Fundamental theorem of arithmetic and its applications. Congruence’s and residues. 
(ii) Groups, Field: and vector spaces.

Binary relations (Including equivalence relations) and operations. Definition and examples of group (Albanian and non-Albion both) order of a group. Order of are element. Of a group. Subspaces. Linear dependence and independence. Bases and dimensions. Linear transformations. 
(iii) Metric spaces.

Indexed families of sat. Functions and inverse images. Composition of functions. Definition and examples of metric spaces. Open and closed sets.  Neighborhoods. Limits. Continuity. Definition and examples of topological space. Topology induced by a metric.
(iv) Matrices, determents and systems of linear equations.      

Definition of a matrix. Matrices associated with linear transformation. Algebra of matrices. Squares matrices. Transpose, conjugate and Hermiston conjugate of a matrix. Special types of matrices, null, identity, diagonal, triangular. idempotent, nilpotent, singular, symmetric, skews asymmetric and skew  Hermitical matrices, lag lace’s expansion,  product of determinants. Adjoin and inverse of a matrix. Elementary skew and column operations. Equivalent matrices. Echelon and reduced Echelon forms. Rank of a matrix. 
Homogeneous and non-homogenous system of linear equations. Existence and general properties of solutions. Of a system of linear equations by the use of a matrices: grime’s rule, eliminations and Gauss-Jordan methods.                  
Paper-IV
There shall be ten questions in all, out of which five will have to be attempted. Selecting two from section I, one from section-II and two from section III respectively:



Section-I
(item)

(i)----------------------------------2/10




(& item)
(ii) --------------------------------2/10 



Section-II
(item) 

(iii) --------------------------------2/10


Section-III
(item)

(iv) --------------------------------2/10




(& item)
(v) ---------------------------------2/10
Detailed Syllabus
(i) Vector Algebra.


Vector in two and three dimensions. Addition, subtraction and scalar multiplication of vectors. Components of a vector in Cartesian, cylindrical and spherical polar coordinates. Scalar and vector products of a straight line. Plane and a sphere using vectors. Applications to geometry and trigonometry.   
(ii) Vector Calculus
Scalar and vector factions of a scalar  variable. Differentiation of vectors relative to a scalar. The gradient, divergence and curl. Integration of vector’s. Theorems of gauss, green’s and stokes (without proof) and their applications.
(iii) Statics


Representations, composition and resolution of forces by vectors. Equilibrium  of a particle. Parallel forces. Moments. Couples. Equipollent system of a general plane force system. General conditions of equilibrium of coplanar forces. Principle of Virtual work and its applications. Friction. Cancroids and centre of gravity. Flexible stings and chains. 
(iv) Principal of Dynamics.

Fundamental laws of Newtonian machining. Velocity and acceleration and their components in Cartesian, polar and intrinsic coordinates. Relative motion. And velocity, General million of 
algid body  elements of inertia. Composition of angular velocities. Moving axss. Stannous axis  and centre of rotation. 
(v) Application of dynamics.
Conservative  forces. Motion in a straight line. Simple harmonic motion. Motion in a circle and on other curves. Projectiles. Central forces  and central orbits. Inverses square law. Kepler’s laws. Motion of system of particles. Principal of linear and angular momentum and gray with their application.     
BOOKS RECOMMNDED (TEXT)
1. Thomas and Finery

:

Calculus and analytic geometry “Addition






:

 Wesley Publishing company”
2. S.M Yousuf I.I

:

Mathematical methods” Ilmi Ktab Khana,
(Editor)


:

Urdu Bazar Lahore. 


3. M.N.M Talpur (Editor)
:

“Calculus and analytic Geometry” 





:

Feroze Sons, Karachi.
4. M. Afzal Kazi (Editor)
:

“First course on vectors”  west pak





:

 Publishing comp: ltd. Lahore.
5. S.M. Yousif 


:

“Vecotr Analysis” : Ilmi Kitab Khan Urdu 




:

Bazar, Lahore-2
6. D.K Ghori


:

“Introduction  to mechanics” west pak





:

 Publishing co, ltd Lahore. 
7. S.M Yahya


:

“Vector Analysis” Ilmi Kitab Khana, Urdu






 Bazar, Lahore-02.
8. Munwar Hussain 

:

“Vector Analysis” Carvan Book 





:

Co., Lahore.
9. Munwar Hussain 

:

“Introduction To Mschanics “Carvan Book





:

 Co, Lahore”
10. Griffith & syoge 

:

“Principles of Mechanics” Mc. Graw will”




:

 & Kuga Kosha Co. Ltd. Tokyo. Japan.
11. Simmons, G.F:

:

“Introduction to Topology & Modern





:

Analysis: Mo Graw hill. Book Co. N.Y
12. S. Manzoor Hussain 

:

“Elementary Theory of Numbers. Lahore 






Market urdu Board 1975.
13. W.S Burnside &  A.W Panion:

“The Theory of Equation” Vol. I Doublin




:

University Press Services. S. Chand & Co, 




:

Delhi.  
BOOKS RECOMMENDED (REFERENCE)
1. S.M Yousuf I.I and 

:

Calculaus with Analystic Geometry, Ilmi 
Muhammad Amin.

:

Kitab Khan, Urdu Bazar, Lahore.
2. Deanls and Gulik

:

“Calculus with Analytic Geometry”.
3. Lovique. J


:

“ Theory of Numbers”.
4. Symon Keitt, R:

:

“Machanics, Addison Wesley, 1980.
5. Cholton Frank


:

“Textbook of Dynamics: D.Van Mostrand




:

 Company, London.

6. MachDonold, I.D:

:

“The Theory of Groups: oxford University, 





:

Press, New York.
7. Aotman:


:

“The thory of groups: Allyn & Baoon, 





:

Bostan. 1965.
8. Aitken, A.C


:

“Determinants and Matrices”





:

Edinburgh- Oliver and Boyd.
9. Beaument, R.A & Ball R.W.
:

“Introduction to Modern Algebra” and 





:

Matrix Theory New York Rinehart.
10. Ferrar, W.L:


:

“Algebra: Oxford University Press. 
11. Finkbeiner, D.T

:

“Introduction to matrices. And linear





:

Algebra” W.H Frseman company san 




:

Francisco.





12. S. Lang


:

“Linear Algebra”
13. Halmos P.R


:

“Finits Dimensional vector spates” 

14. Merring:


:

“Introduction to linear Algebra”” John 





:

Wiley New York.
15. Ferlis:



:

“Theory of Matrices”” Reading, Rass, 




:

Addison Wesley,
16. Throll. R.M and Trondheim 
:

“Vector spaces and Matrices” John Willey 





:

New York.
17. Goodman A.W

:

“Calculus concepts and calculations”. New 




:

York collier Macmillan, 1981.
18. Raihavila, E.D


:

“A Short course in differential equations” 





:

N.Y . Collier Macmilian 1981.
19. Avez, A


:

“Differential Calculus” N.Y  Wiley,” 1986
20. Salas, L


:

“Calculus: one and several variable with 




:

Analytic Geometry”: N.Y. John Wilay 1986
21. Love, G. E. & 


:

“Differential and integral calculus”: N.Y 
Rainville, E.D


:

Macmillan. 1986.
22. Frwe. F


:

“Differential and integral calculus” 




:

Edinburgh oliver & Body, 1967.


23. Anton, H.


:

“Elementary Linear Algebra N.H





:

John Wiley, 1986.
24. Bhattacharya, P.S

:

First course in Linear Algebra N.Y John 





:

Wiley. 1983.


25. Nering, E.D


:

Linear Algebra and Matrix Theory”: N.Y. 





:

Wiley, 1970.
26. Dottman J.W


:

“Introduction to Linear” algebra and 





:

differential equations” N. MGGraw,
27. Moffman. K


:

“Linear algebra “Englewood cliffs:




:

Hill, 1974.
28. Stark. P.A


:

“Introduction to numerical methods” : N.Y 




:

colliar macmillan, 1970.
29. Jamieson, M.T


:

“Elementary numerical methods”: N.Y 




:

Coliar macmillan, 1983.
:


30. Maron. M.J 


:

“Numerical Analysis” : A Draclucal 





:

approach, 1982.
31. Staiu, F.M.


:

“Numerical Analuysis”: Practical 




:

approach, 1983
32. Sowman, F


:

“An introduction to determinants” and 





:

matrices” : London English university Press 






:

1962.
33. Sellman, Richard.

:

“Introduction to matrix Analysis”: N.Y Mc 





:

Graw Hill. 1975.
34. Districh, F.H


:

Basic statistics”  N.Y Johgn Wisly 1986

35. Wonnacott T.H

:

“Introductory statistics” N.Y John Wisly




:

1985.
36. Johnson, R


:

“Statistics: Principle and Methods” : N.Y 





:

Wisly, 1985.
37. Summel, J.A


:

“Vecor Reading” : Addison wasley, 1965
38. Chambers, L.L.S

:

A Course in vector analysis”: London 





:

Chapman & Hall 1969.
39. Haque, S


:

“An introduction to vector analysis for 





:

Physicists and Engineers”: London mathun. 





:

1965.
40. Hummel, J.A.


:

“Vector Geometry”: Reading Addison 





:

Wasley, 1949.
41. Albert, A.


:

“Solid Analytic Geometry” and 





:

Trigonometry by  vector Method: N.Y.





:

Macmillan 1962.
42. Smith, C


:

“An Elementary treatise on conic section by 





:

the method of co-ordinats geometery”.





:

London: Macmillan, 1953.
43. Spitzbart, A.


:

“Analytic geometry”: Glenview scot, 




:

Forman & co. 1953.
44.   Armstrong. M.A.

:

Basic Topology”: N.Y.MC Grew hill. 1979.
45. Sims, B.T


:

“Fundamentals of topology” N.Y Macmillan 





:

1972.
46. Niven. I.


:

“An Introduction to the theory of numbers” 




:

N.Y, John Wiley, 1980.
47. MscCoy, N.H.


:

“The theory of numbers”: London 





:

Macmillan, 1965.
48. Stark, H.


:

“An Introduction to number theory”: 





:

Cambridge, M.I.T. Press, 1979.
49. S. Barnard & J.M Child
:

“Higher Algebra” : London Macmillan & 





:

Co-Ltd.



50. Muhammad Amin

:

“Introduction to General Topology”: Ilmi 




:

Kitab Khana, Lahore, 1972.
The End










