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Instructions:

e Answer six (06) questions by selecting at least one question from each of sections A, B
and C.

e This paper consists of nine (09) questions.

o Al the symbols are in standard notation unless they are defined.

Section — A
Q1. a). State whether each of the following statements is a proposition or not. Explain 15%

the truth value of each.
). Vx € R*(x < —4 = x3 = 1000).
ii). Vx € R(x = —y = x%*y = 1000).
iii). The function f(x) = cosx, where x € R, is a periodic function and 7 is an
even number.
b). Find the converse, inverse and contrapositive propositions of the following 15%
proposition.
If the formula is correct, then the solutions are correct.
c). Let p and g be propositions. 55%
" ). Construct one truth table for the propositions =p. p vV q, (p = q).
pAg, —pVqgand p & q. |
ii). Show that p < q is a logical consequence of p = q,p Agandp V q.
iii). Show that ((p = @) A (pV @) = (p & q) is atautology.
iv). What is the relation between p = q and -p V q?7
d). Let p, q and r be propositions. By using laws of the algebra of propositions. prove  15%

that (pVgVr)A(pVgV-r)=pVyq.
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Q2. a). Determine the truth values of the following statement and write down the 30%
negation of the following statement.

vx € Ray € R ((Ix] > ly]) = (x? > y?)
b). Find the truth value of (Vx) (Q (x) = P(a, g(x))). Given that 30%

D=1{0,1}, a=1, g(0) = 1, g1) =0, QO)=F, Q()=T
P0,0) =T, P, 1)=T, P(1,0)=F, P1,1)=T.

¢). Using the method of direct proof, prove that for all n € Z, if 7n + 9 is even, 20%
then n is odd. )
d). By using the method of proof by contrapositive, prove that if 2|n3, then 2|n. 20%
Q3. a). Letx, v, € R. Using the method of proof by contradiction, prove that 30%

8 7
VxVy<6x+5y>5 :>(x>;Vy>I§)>.

b). By using the principle of mathematical induction, prove that 8™+! + 92"~ is 30%
divisible by 73.
¢). Using the proof by case, show that 2n* + 5n + 4 is not divisible by 3, when 40%
neZz.
Section — B
Q4. a). IfaSOP (sum of products) of a Boolean function F(x, v, z) is given by 50%

F(x,y,2) = V2 + Xz + XyZ + xV7Z + xyz
i). Construct the truth table for F(x,y, z).

ii). Construct corresponding Karnaugh map for the above truth table.
Indicate the SOP groups to minimize F(x,y, z).

iii). Using Karnaugh map, find the minimized expression for F(x,y, z).

b). Using laws of Boolean algebra, prove that 25%
XVZ+ XYz + XyZ+xyZ+xyz =3y +yz+ 32+ xyz.
¢). Using laws of Boolean algebra, minimize the following expressions. 25%
). Floy)=@GE+»E+Y)

). F,(x,y,2) =+y)z+xyz+xy
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Qs.

Qe.

a). Find the domain of each of the following real-valued functions:

i). (=D -2)
)= i T 30
i) x2 + 25 '

) X) = ———.
9 vx? — 25
b). Let the function f : R - R be defined as follows:
x>+ 2x—-3, ifx<-3

fx)={x?+4, if -3<x<5
x?—2x+3, if 5<x

Find the values of f(—3), f(0) and f(6).

. 3 5
©) LetA =R~ {—— Z} and B =R — {Z}.The function f is defined as
foll A B and f(x) = 227
LA = .
ollows. f and f(x T3

i). Show that f is one to one function.
ii). Show that f is on to function.
iii). Find the inverse function of f.
d). The real valued functions f and g are defined as f(x) = 2x + 5 and
g(x)=x*+2x+5.Findfogandgof.

a). Express the following sets in Roster form.
i), A ={x:84+x=75; x€N}L
i), B={x:0<|x—-2|<3,x€Z}

b). Express the following sets in Builder form.
) X={-1,13579.. ... } with N.
i), X={-1,1,3,57,9...... } with Z*.

¢). LetA, B and C be any subsets of a universal set S.

i). Using the method of contradiction, prove that (A- C) N (C- B) =@
ii). Show that, (B — A) U (C — A) = (B U () — A without using Venn

Diagrams.
d). Letd ={3,57}and B = {2,4}.
i). FindA X BandB X A.

ii). LetR ={(3,4),(5,4),(7,4)}. Is R arelation from A to B or B to A?

Justify your answer.
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Q7. a).

b).

).

Section - C
Find the complex roots of /9 + 40i. Hence, solve the quadratic equation
x* + 2ix — 10 — 40i = 0.
Let P(x) = x* — 5x3 + 7x% — 5x + 6.

i). Show that x + i and x — i are factors of P(x)‘.
ii). Hence solve the equation P(x) = 0.

Write down a quadratic equation of the form ax? + bx + ¢ = 0, satisfying the
three conditions, where a, b, ¢ are non-zero, b? — 4qc > 0 and the roots are

imaginary numbers. Justify your answer.

Hint: The roots of the quadratic equation of the form ax? + bx + ¢ = 0 are given by

Q8. a).

_b).

Q9. a).

X

B —~b +Vb?% - 4ac
B 2a

,where a # 0.

Let z, z,, 2, € C. Prove that the following results.
i), zZ=|z]? i), z;tz, =2, +2, ). Zi7, =717,
vi),. z+Z=2Re(z) V). Z=12z vi). Re(—z)= —Re(z)

Using the above results, prove that |z, + z,|? = |z, |? + |2,]* + 2Re(2,2;).
Deduce that |z, + z,1% + |25 — z51% = 2(|z(|* + |2,]%). Find the geometrical

interpretation of |z; + z;|? + |2, — 2,1% = 2(I1z1* + |2,]?).

The lex b 2(00 E—+isinlr-)a dz( 57TJr' LnET—T-)
complex numbers 512 v n cos12 is w

represents by the points P, and P, in an Argand plane. Show that OP; P, is a

equilateral triangle, where O is the origin of the Argand plane.

Let z = —12 + 5i. Find the |z], Arg(z) and arg(z).

Prove that the roots of the equation z* = —8 can be expressed as

2(cosm + isinm), 2 (cos % + isin %) and 2 <cos (w %) + isin (~ g—))

H_}+ﬁi _4+mm 12 otther
Zq = = and z, = T en express z4,2Z, an Z of the form

a+iband r(cos0 + isinf),wherea, b € Randr > 0,-w <0 <.

. V6—+2 n V6++2

5 = 7 and cosi—z = —

End -Copyright Reserved -

Hence, prove that sin

Page 414

40%

25%

35%

30%

40%

30%

20%

30%

50%



