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01 (a) (1) Let A, B and C be any three subsets of a universal set X . Using the first principles,

show that
An(B-C)=(A-C)n(B-0C)

(i1) Stating any results you use, show that, for any three subsets 4, B and C of a
universalset, (B—A)—C=(AUB)—-(AU().

(111) Considering the collection {4,:n € Z¥} of intervals on the real line where
1)
A = [1, (-1)" ;].
ﬁ'ﬂd ﬂnEI+ AT}. and UTlEZ+ A—n.
(b) ) Find the truth table of the proposition (p A g) = (~p V q).
(i1) Stating any results you use, simplify the following proposition

~(pA~q)V (p=~q).

02. (a) Consider the following statements.
p: x is less than zero g: x is not positive.

Write down the converse, inverse and contrapositive of the statement “ if x is less than zero
then x is not positive”.
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Find a Boolean function of the following combinatorial circuit, simplify it and draw the

equivalent circuit.
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For the Boolean algebra [B, +, +, '] and a, b, ¢ € B show that
(1) ab'+ba =0a=bh

(i1) ca+b)+a.c+bc=b+c

(1) Define what is meant by an equivalence relation and an equivalence class.
Show that any two equivalence classes are either equal or disjoint.
(i1) Let A ={1,2,3,---,9}. Risarelationon A X A defined by
(a,b)R(c,d) s a+d=b+c.
Show that R is an equivalence relation and find the equivalence class of (3, 6).
Determine the validity of the following argument.

“If it rains then students do not come to the school. Students came to school. Therefore, it
did not rain.”

Define symmetric and skew symmetric matrices. Show that any square matrix can be written
as a sum of a symmetric matrix and a skew symmetric matrix.

Consider the following system of linear equations. For what value of real A , the Cramer’s
rule is applicable to solve the linear system

(1-A)x+2y+3z= 5
3x+ {1 -Dy+2z 6
2x+3y+ (1—~)z= —2

Determine the real values of A for which the system can be solved using Cramer’s rule and
find the solution using Cramer’s rule when A = 7.
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05. (a) A function f: R — R is defined by

f(x):{;fi_—lzle

L %<1
(1) Sketch the graph of f.

(1) Show that /' is one-to-one and onto.

(i)  Find f 1.

(b) Functions f: R — R and g: R — R are defined by
f(x)=x+1and g(x) = x*—2.
Find (g o /)7 ([-2,-1].

06. (a) If @, b and ¢ are nonzero scalars, using the properties of determinants, show that
1+a il 1 5 &
1 1+b 1 |=abe(+1+2+1).
a b ¢
1 1 1+¢
a? 4t ab ca
(b) If# is a positive scalar, show that ah b2+t bc | is nonzero.
ca be c*+t
07. Consider the following system of equations.

2x—3y+8z= 9
3x+y+Aiz
XxX+2y—3z =

Il
w =

Find the values of A and p so that the system of linear equations has

(1) a unique solution
(11) infinitely many solutions
(i1) no solutions.

Find the solution in case (ii) using parameters.

Continued...



03.

(a)
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)

Using elementary row operations, find the inverse of the matrix (1

o =
I o
o

|
P ol
j T o

If A and B are two invertible matrices, show that
(1) (AB)"* = B~1471
(i1) AT is invertible
(iiy @N7T=@H

If A is a square matrix such that AAT is a nonsingular matrix and if B = AT(AAT) 1A, then
show that B is symmetricand B2 = B .
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