 Model Question Paper 
The Model question paper consists of one paper. This paper contains three parts - A, B and C. Part A is intended to test the conceptual understanding of the students. It contains around 30 multiple-choice questions carrying one point each. Part B contains problems and applied theory long answers with an aggregate weightage of 46-50 points. Part C consists of applied theory short answer questions carrying about 20 - 24 points
Students are requested to note that this is an indicative format of the question paper in general and that the ICFAI reserves the right to change, at any time, the format and the pattern without any notice. Hence, the students are advised to use the model question papers for practice purposes only and not to develop any exam-related patterns out of these model question papers.
The suggested answers are given herein do not constitute the basis of evaluation of the students' answers in the examination. These answers have been prepared by the faculty members of the ICFAI University with a view to assist the students in their studies. And, they may not be taken as the only answers for the question given.
Model Question Paper
Time: 3 Hours
Part - A Answer all the question. Each question carries one mark
The Proposition ^q -+-' p is called as a.      Converse
Inverse
Contrapositive
None of the above
The Negation -> 3x P(x) is equivalent statement to Vx - P(x) -VxP(x) 3x -P(x)
3x P(x)
The fallacy occurring when one or more steps of the proof are based on the truth of the statement
1.
5.
b. c. d.
2.
6.
a. b. c. d.
7.
being proved
a.
Fallacy of denying the hypothesis
b.
Fallacy of affirming the conclusion
c.
Fallacy of begging the question
d.
Fallacy of denying the conclusion
e.
Fallacy of affirming the hypothesis.
State which of the  following statement is/are false
	i.
	0 = {O}

	ii.
	0 = {0}

	iii.
	{}=={}

	iv.
	0 = {}

	a.
	all are true

	b.
	all are false

	c.
	(i) (ii)

	d.
	(ii)(iii)&(iv)



Total Points: 100
The law representing the set operations AUA' = u. & AnA' =0 is called
a.
De Morgan's laws
b.
Domination laws
c.
Commutative laws
d.
Complement laws.
The cardinality of the power set of a set A with n elements is
a.
n
b.
n2
c.
2"
d.
n/2
Let S be a given set and A= {A1,A2,....Am} where each Aj, i= l,...m, is a subset of S and union of A; where i is from 1 to m and in addition the elements of A which are subsets of S, are mutually disjoint then A is called —.
a.
Union
b.
Covering
c.
Equivalence relation
d.
Partition
Which of the following is the set of the residues or equivalence classes under modulo 4?
a.
{[0]4,[1]4,[2]4![3]4,[4]4}
b.
{[0]4,[1]4, [2]4, [3]4,[4]4,[5]4}
c.
{[0]4.[1]4. [2]4, [3]4}
d.
none of the above.
A constant function is 
, if its domain is a
singleton set.
a.
a surjection
b.
a bijection
c.
an injection
d.
manv-to-one
10.
l_3.1+2]=?
a.
3
b.
5
c.
6
d.
4
11.
What is the Inductive Hypothesis?
a.
l:-2:-
+k2 = k(k+l)(2k+l)/6
b.
l:-2:-
+k =k(k+l)(2k+l)/6
c.
l:-2:-
+(k+l)2 =k(k+l)(2k+l)/6
d.
l:-2:-
+{k+l) = k(k+l)(2k+l)/6
12.
An algorithm is called 
 if it solves a
problem by reducing it to an instance of the same
r-:The— with. smaller inputs.
a.
Transitive
b.
Procedure
c.
Recursive
d.
Input Output
13.
Every non empty set of non-negative integer has
at least one element. This property is called as
a.
Cardinality Property
b.
Ordered Property
c.
Well Ordering Property.
d.
Absolute Property
14.
Dividend (a). Divisor (d) and Reminder(r) can be
expressed in the form of
a.
d = r Mod a
b.
r =  a Mod d
c.
a = r Mod d
d.
a = d Mod r
15.
The relation between two integers a, b and their
g.c.d is
a.
g.c.d (a. b) = am * bn (for m,n in Z+)
b.
c.d(a. b) = am + bn (for m,n in Z+)
c.
c.d(a. b) = am ' bn (for m,n in Z+)
d.
Cannot be expressed
16.
Given a = b (Mod m) and c = d(Mod m) then (i)
a+c= b-rd (Mod m) (ii) a.c^b.d (Mod m)
a.
Only (i) is true
b.
Onlv (ii) is true
c.
Both (i) and (ii) are true
d.
Both are false
17.
What is the value of k after the following code
has been executed?
k:=0
for i; := 1 to n,
t-— ir+1
for i::= 1 to n2 k:=k-l



18.
19.
20.
21.
22.
23.

•
for im:= 1 to nm k:=k+l
a.
nt+n2+
nm
b.
ni .n2
nm
c.
n,k + n2k+
nmk
d.
None of these
How many mappings are there from the set{ 0,1} to the set {1,2,3,4,5},
a.
20
b.
25
c.
32
d.
None of these
Every sequence of n2+l distinct real numbers contains a subsequence of _ length that is either strictly increasing or strictly decreasing
a.
n+1
b.
n-1
c.
2n
d.
2"
The total number of r-combinations from, a set with n-elements when repetition of elements is allowed is
a.
C(n + r-l,r)
b.
C(n-r-l,r)
c.
C(n + r+l,r)
d.
C(n - r + 1 , r)
The number of ways to distribute n distinguishable objects into k distinguishable boxes so that n; objects are placed into box i, i = 1,2,...k
a.
n!/n(n-l)!
b.
n!/n,!*n2!... 3*2*1
c.
n! /ni!*n2!...nk!
d.
None of the above
What   is   the   probability   that   a  card   chosen randomly from a deck is an ace or a heart is a.      13/52 c.      1/13
c.
16/52
d.
17/52
What is the probability to be assigned to heads and tails when a coin is biased such that, tails is likely to appear twice as often as heads is
a.
i1/3, 2/3
■
b.
2/3, 1/3
t
c.
1/2, Vz
d.
None of the above
c. d.
24.
If E and F be the events with p(F) > 0. The
conditional probability p(E | F) =
a.
p( E n F). p{ F)
b.
p( E (1 F) + p{ F)
c.
p(EnF)-p(F)
d.
p(ECiF)/ p( F)
25.
Given E and F are independent events, and p(E)
= 1 / 3 , then p(E | F) = ?
	
	a.
	0
	

	
	b.
	1/3
	

	
	c.
	2/3
	.

	
	d.
	1.
	

	26.
	The
	probability of no failures is
	

	
	a.
	C(n,k)p"-k*qk
	

	
	b.
	C(n,k)/7k V"k
	

	
	c.
	C(n, k)pn
	

	
	d.
	C(n,k) q"
	


27.   The  grammar  that  has  no  restrictions  on  its productions is
TypeO Type 1

Type 2 Type 3
28.
The    Top-    Down    and    Bottom-Up    Parsing
techniques are used to determine
a.
If the language is Regular
b.
If the Productions are valid
c.
If the string is generated belongs to the
language
d.
If the strings are equal.
29.
The type of machine where output corresponds
to the transitions between states is called
	a.
	Mealy Machine
	

	b.
	Moore Machine
	

	c.
	DFA
	

	d.
	NFA.
	


30.   The Finite State Machines with no Output are called
a.
Deterministic FSM
b.
Non Deterministic FSM
c.
Finite State Automaton
d.
None of the above.
Part - B: (Applied Theory Long Answers Questions (50 Points)
Answer all questions. Each question carries 10 Points.
1.     a.     Translate   in   two   ways   each   of   these
b.
statements into logical expressions using
predicates, Quantifiers and Logical
Connectives. First case, Let the Universe of
Discourse consist of the students in your
class and second case, let it consist of all
people.
3.     a.
Everyone in your class cellular phone
Somebody in your class has seen a foreign movie
in.
There Is a person in your class who cannot swim.
All students in your class can solve quadratic equations
v.
Some student in your class does not want to be rich.
b.
-p is
Determine whether (^q A (p—* q)) • a Tautology
Theorem: The transitive closure of a relation R equals the connectivity relation R*.

If a = b (mod m), c = d (mod m). Then prove that (i)a + c = b + d (mod m) and
i.
a - c = b -d (mod m)
a.c = b.d (mod m)
If a department has 10 men and 15 women. How many ways are there to form a committee with 6 members if it must have
i.
Same number of Men and Women
ii:        More number of Women than Men
Find the rank of word VICTORY, when all possible arrangements are made out of the letters in it.
Find a formula for evaluating 1/1.2 +  1 /
2.3    +    1 / 3.4 + 
+ 1 / n(n+l)   by
examining values for this expression with small values of n. Use Mathematical Induction to prove the result.
Solve the following congruencies
i.
35xsl9(mod41)
58.   a.     Give the Phrase - Structure Grammar that generates the set {0T | n = 0, 1, 2..}
b.    Draw the state diagram for the finite state machines with the given state table



	
	f
	g

	
	Input
	Input

	State
	0
	1
	0
	1

	So
	So
	s4
	1
	1

	Si
	So
	S3
	0
	1

	s2
	S0
	s2
	0
	0.

	s3
	s,
	si
	1
	1

	s4
	s,
	So
	1
	0


Part - C: (Applied Theory Short Answers Questions)
1.
2.


What are the different types of FSM?
Explain about Finite State Machines?
Give the advantages and disadvantages of the     4.     Explain what are Moore machines and Mealy
FSM
Machines.

The End
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