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a. Define the following with an ex for each :

(i) Proposition ,*1(ii) TautologY. t t-u /'
(iii) ContradictionP,,.,,dl! " ,, (06 Marks)

b. Establish the validity of{_kzrgument ,

p -+ q 
,,,,,::'.'..q+(rns)/\

naf

.', U .,ri,,,, .4" (u/ lvrar-l(D,,,.
Let p(Q:x'-7x+10=0; q(x):x'r2x-3=0 ; .

r(x) : i& 0. Find the truth vaffimf the following slatements, if universe contains only the

integers2and,S. : Iintegers 2 and 5. , ,

(r) Vx,p(x)+-r(x) ,.,r .:= (ii) Vx,q(x)'',1i(l) ::.

(iii) 3x,p(x) -+ r(x) (iv) 3x,q(x) + r(x) (07 Marks)

-' - a-

2 a. For any threenffiitions p, q, r,*P#!.that [p - (q,. tffi (p -, q)" (p -+ r)] using truth

table. ''; ? 
." 
-"W ,s (06 Marks)

"" (07 Marks)

not play iock music or the were nOi.sgrved on time, then the new year party
could,, ve been cancelleffi{dAlica would have been angry. If the party were cancelled
tfren ietnas would have-m-be made. No refunds were made. therefore the band could playtfren ietnas would hav.e-la"be made. No refunds were made, therefore the band could play
r,ock music.

,g:"1llr;,,}i (07 Marks)
c; rlGfue (i) direct

i4,. 'P
'::i1i: i.=rs%._

Prove Uyffiematical urductiofillfiat, for every positive integer n, 5 divides ns -n.
(t.,J'

b.

3a.

b.

c.

9,.'rr(jrive (i) direct proof ; (ii) indirect pfu_o_F ' (iiD proof by contradiction for the statement
';11,r1i1''"gqs41s of an odd'jafe$sr, is an odd integer." (07 Marks)

(06 Marks)

of these all four A's ar,*tgi
In how many ways cail,tlne distribute eight identical balls into four distinct containers so

Find the number of perrqfi.th.lrons of the letters of the word MASSASAUGA. In how many

of these all four A's ar,*ki,hether? How many of them begin with S? (07 Marks)

In how manv wavs cail,tlne distribute eieht identical balls into four distinct containers so

that, (i) No clntainer{s left empty.
(ii) The fofrtth&ntainer gets an odd number of balls.

,::r,:l':119\

.::at'

i,lirt]i#"t',.
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(07 Marks)



4a.

b.

llcs36

OR

Let ao : 1, 4r :2, d2: 3 and &11: on-1*fln allanl fo. 
" 

>d;:Brove that an s 3n , for all positive

integer n. fu*j:" 
t 

(06 Marks)

A woman has 11 close relatives and she wishes jojniffie 5 of them to dinner. In how many

ways can she invite them in the following situati6lls.,:"
(i) There is not restriction on the choice.
(ii) Two particular persons will notattbnd separately.

(iii) Two particular persons will not nd together. (07 Marks)

Determine the coefficients of,c.

5a.

(07 Marks)

b.

c.

6 a. Let f, g, h be functions from R to R defined by f(x)=x', g(*) = xr5, h(x)= r[.l&Z,
veri$ that (hqg'XtE ho(gof). 

& . (06 Marks)

b. Defrne equivaience relation. L*:qY$,2,3,4,5\., D€fine a relation R on AxA by

(xr, yr) R (xz yz) if and only if x, 
1 V, = *, * lr: . ,

(i),."H5erify that R is ari:',equivalence relatioE"Sh Ax A -

(iffi" Determine equival.enCe classes [(1, 3X, [Q,4)] and [(1, 1)]. (07 Marks)

c. Lst;,:A = $,2,3,4,6\ arttt,Rtie a relation g,,p..}=,O.nrred by aRb if and only if a is multiple of

,,, 
r.rresent the retXtlog*'ds matrix ana$dflr,'its digraph. (07 Marks)

,,,,,,=,_.. .Mtidule-4
7 a. Determine thp*nuinber of positive int&gers n where 1< n < 100 and n is not divisible by 2,3

or 5. ,l'.uq *T' {-'* (06 Marks)

b. An apple,'a h$nana, a mango and*an orange are to be distributed to four boys 81, 82, 83, Ba.

The boys Br and Bz do not.wish to have apple. The boy 83 does not want banana or mango

and B+ refuses orange-"fi]fibw many ways the distribution can bg made so that no boy is
displeased? (07 Marks)

c. If ao = 0, ol : l,4z:,4 and a3:37 satisfies the recunence relation dn*z*ban*, +can =Q fir.

n ) 0, find the eoiistants b and c, and also solve the relation an.

(i) x"yo in the expansion of "(2x' -3*y' * r'f \
s r ,-\'$ "' 

'

(ii) The constant term in ihe expansion of 
[.r*'- 

t;)"

(ii, a'btc'd' in the exffiion of (a + 2b - 3c-+ zo i s)'u

i'ri11,,.;r Module-3 ""-r1'

(07 Marks)
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OR
ln how many ways can the26letters of the English alp.!a'bei;'be permuted so that non€ of the

O ::: r;:ii,,: ,i,r 
/n 7 ta ,t-_\

8a.

b.

patterns CAR, DOG, PUN or BYTE occurs? (06 Marks)

Byusing expansion formula, obtain the rook *r,#ry['for the board in the utr. O,|Jl];rnr,

,4i.

,frmm{*-.+

,"*.,,,,,1"'r'

c. Solve the recurrence relation' "##;:J%, n 2 0, give 
^ 

o.o =). (07 Marks)

?lr . +,-!Sfl r-$ $i '=" " fl1 a'L- es, 4s 46,

4 .

ff%. 5 oi'*..",.'.;''

ga.Defineisomorphis-ort*ffi,m,*,*;;;;thegraphs,shownintheFig.
Q9 (a) are isomorphic orffil .-tu

' urF*-' t0q

" I C:,. ''-. '- 
..,ot''ji :i1;:1 .li* t"xk

*'
i:::.:,,,.-ii 

. *rff'- Fig. Q9 (a) ;,,i-;-'*' (06 Marks)

b. DeffiBmplete graph and conWft6 blpartlte graph,i4#fience draw
(r) Kuratowaski's firstgraph K5. i+.']&l- trdba,.,.:,,
/::\ rz,,ra+nrrraaLi'. s-^^l-,l i-o-}r Tl^ ^ * ''trit.;t' 

-i" 
,,J*ry-t-

-diqf.r

,;, oR
10 a. Define trqe and prove that tree.gffiilvertices has;r-l'Bdges. (06 Marks)

b. Mergg' he list using trepq , F " flF'
- l, ?4;11, 5, -8 ,15, d*i*m ,_6, 10, 3. "- .. 

""o (07 Marks)

c. Corptrflct an optimal p-reffi iode for the sy-rfrhols a, o, e, u, y, zthat occws with frequencies

=.,.k)t, 
4, 17,12, TresppW.ly. 

_ S'i,;' 
(07 Marks)

*s.

\

a. ,3*''t '.*-*

r.--
$ ":

\I,, rlw*lv !It:,r "=# 
"qd&."..,,(ir) Kuratowaski'#mondgraphK33 @u''r'' dl:1*].

t,'f'.#ffi i1r -

(iv) Star graph ffi _ 
fu.=,.,....* .,. "i' (07 Marks)

c. Construct u, opiigrul+iifi* code for thql{htf,d;a of the word@i*#INEERING. Hence deduce

the code for this4rord. , * '.;*r (07 Marks)
,.t':)p rq*r"'
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