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REAL ANALYSIS & STATISTICS 

 

Logic:  Mathematical statement; the concept of truth table; negation of a statement; the concept of “and”  / “or”; the concept of 

implication; converse, contra positive and inverse propositions; biconditional statements; Quantifiers.  

Set Theory: Basic operations on sets; countable and uncountable sets; relation and its types – reflexive, symmetric and transitive; 

function – definition, elementary examples and basic operations.             

Real Number System: Axiomatic definition of real number system as a complete ordered field; elementary properties of supremum and 

infimum of a set; Archimedean property; denseness of rationals and irrationals in the real number system, absolute value of a real number; 

limit point of a set and Bolzano – Weirst rass theorem.               

Real sequences: Definition, examples and operations on bounded, monotonic, convergent, divergent and Cauchy sequences; relation between 

various type of sequences; Nested-interval property of real numbers            

Series of real numbers: Definition, examples and operations on convergent and divergent series; various convergence tests – comparison 

test, p- test, ratio test, root test, Cauchy’s root test, Raabe’s test, Gauss’s test, Cauchy’s condensation test and Leibnitz’s test; 

absolute and conditional convergence.   

Limit and continuity of real functions: Definition, examples and basic operations on limit and continuity of a real function; intermediate 

value theorem; boundedness of continuous functions on closed intervals; concept of uniform continuity and its relation with continuity; 

types of discontinuities.   



 

Derivative of a real function: Definition, examples and basic properties of differentiable functions; Rolle’s theorem; Lagrange’s mean value 

theorem; Taylor’s theorem series; relation between maxima and minima of a function with derivative; convex functions.  

Polar Coordinates of a point in a plane: Definition and examples; relation between cartesian and polar coordinates of a point; angle between 

radius vector and tangent to the curve; Graphing techniques.            

Real valued functions of several variables: Limit, continuity, Partial derivative, directional derivate and gradient of a real valued 

function of two/three variables; Euler’s theorem, curl and divergence of vector functions; maxima and minima of real valued functions of 

two variables.   

Integral of a real function:  Indefinite and definite integral of a real function with properties; fundamental theorem of calculus; 

applications of integration to find area under a curve, surface area and volume of a solid.  

Ordinary Differential Equations: Methods of solving various types of differential equations - variable separable, homogenous, Linear, 

Bernoulli, Exact and Clarauit’s; the concept of Wronskian; method of solving a differential equation by reduction of order; the method 

of variation of parameters.                  

Partial Differential Equations: Lagranges’s method of solving a linear PDE of order one; Charpit’s method; method of solving homogeneous 

and non – homogeneous PDEs of order two and three.   

Complex numbers:  Definition and basic properties of complex numbers; absence of order relation in the set of complex numbers;  polar 

form of a complex number; Demoivre’s theorem; elementary complex functions – exponential, logarithm, trigonometric etc. 

Probability: Sample space; event; probability and conditional probability of an event; Baye’s theorem; random variable; probability density 

function, mathematical expectation; various probability distributions - Binomial, Poission and Normal. 

 

ABSTRACT AND LINEAR ALGEBRA 
 

Groups and Subgroups:  Definition and basic examples of groups; concept of a subgroup and its various characterizations; intersection 

and union of subgroups;  finite, infinite, abelian and non – abelian groups; cyclic groups;  Lagrange’s theorem; Euler’s theorem; 

Fermat’s theorem.  



Normal subgroups and Homomorphisms:  Definition, examples and various characterizations of normal subgroups; intersection and union of 

normal subgroups;  Quotient group; the concept of homomorphism and isomorphism, their examples and basic properties; fundamental 

theorems on homomorphisms; Permutation Group; Cayley’s theorem. 

Rings and subrings: Definition and basic examples of rings; subrings and operation on them; ideals – prime & maximal; integral domain; 

division ring; field; Quotient ring; ring homomorphisms; fundamental theorems on homomorphism  

Vector spaces: Definition and basic examples of vector spaces and subspaces; various operations on subspaces; quotient spaces; linearly  

dependent and independent sets; Basis and dimension.  

Matrices: Definition, examples and various types of matrices -  Symmetric, Skew- Symmetric, Hermitian, Skew- Hermitian, Unitary and 

Orthogonal; Rank of a matrix, characteristic polynomial of a matrix, eigen values, eigen vectors. Cayley – Hamilton theorem and its 

applications to find inverse of a matrix; Diagonal form of a matrix, reduction of a matrix to diagonal form.   

Linear Transformations on vector spaces: Definition and examples of linear transformations and their basic properties; Rank - Nullity 

theorem; Fundamental theorem of Homomorphism; dual and double dual of a finite dimensional vector space; Isomorphism between vector 

space and its double dual; matrix of a linear transformation; connection between operations on Linear transformations and their 

corresponding matrices. 

 

INSTRUCTIONS FOR THE CANDIDATES 
 

1. There shall be 50 objective type questions distributed over the entire syllabus. 

2. All 50 questions will be compulsory. 

3. Each question will carry one mark. 

4. No negative marking will be there. 

5. Duration of the examination will be 60 minutes. 

6. Date. Time and Venue of the Entrance Test will be notified separately on the University website well before the date of conduct 

of the entrance test. 

7. Date and mode of issuing of Admit cards for the Entrance test will notified separately on the University website well in time.  



8. Don’t forget to write your Roll number, on the TEST BOOKLET as well as on the RESPONSE SHEET, as soon as you receive them 

in the examination Hall. 

9. Each question will have four choices – (𝑎), (𝑏), (𝑐), (𝑑). The Candidate is required to choose the most appropriate one and darken 

the corresponding circle, provided in the response sheet, by blue or black ball point pen only. 

10. Mobile phones/ calculators are not allowed in the examination hall. 

11. Don’t forget to submit TEST BOOKLET as well as the RESPONSE SHEET to the invigilator before leaving the examination hall. 

12. Merit List will be displayed on the University website as well as on the notice board of the Department. 

13. The date of declaration of the merit list will be notified separately on the university website well in time. 

 

SAMPLE QUESTIONS 
 

1. Which of the following is true? 

(𝑎) 𝑖 > 0 (𝑏) 𝑖 < 0 

(𝑐) 𝑖 = 0 (𝑑) 𝑖 ≠ 0 

2. Number of abelian groups of order 8 are 

(𝑎) 2 (𝑏) 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒𝑙𝑦 𝑚𝑎𝑛𝑦 

(𝑐) 3 (𝑑) None of the above 

3. Which of the following is a complete ordered field? 

(𝑎) ℚ (𝑏) ℤ 

(𝑐) ℝ (𝑑) ℂ 

4. Dimension of the vector space ℝ(ℚ) is 

(𝑎) 1 (𝑏) 𝑢𝑛𝑑𝑒𝑓𝑖𝑛𝑒𝑑 

(𝑐) 0 (𝑑) ∞ 

                  Dr. Zaheer Abbas   

                      (Head of the Department) 


