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Note: L Answer any FIW full questions, choosing ONE full question from each module,
2. M : Marks, L: Bloom's level , C: Course outcomes.
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Module - I M L C

Q.l a. Define a tautology. Prove that for any propositions p, e, r the compound
propositions {(p -+q) n (q + r)} +(p -+r) is tautolosy.

06 L2 co1

b. Establish the validity of the following argument using the rules of
inference: {p n (p -+ q) n (s v r) n (r -> -q)} + (s v t)

07 L2 co1

c. For any two odd integers m and n, show that:
(i) m + n is even (ii) mn is odd

07 L2 co1

OR
Q.2 a. Show that the oompound proposition [(p v q) -+ r] <> [(p -+0 n (q + r)]

for orimitive statements o. o. r is loeicallv eauivalent.
06 L2 col

b. Prove the followine usins law of loeic: D -) (q + r) <> (p n q) -+ r 07 L2 col
c. Determine the truth value of each of the following quantified statements,

the universe being the set of all non-zero integers:
(r) Ix, !y, [*y: 1] (ii) lx, Vy, fxy: 1l
(iii) Vx, 3y, fxy: l] (iv) !x, !y, [(2x * y: 5) n (x - 3y: -8)]
(v) !x, Iy, l(3x - y : 17) n (2x + 4y : 3)l

07 L3 col

Module - 2

Q.3 a. Prove that fbr each n e z-, 12 + 22 +32 +... + n' =
n(n+1)(2n+1)

6

06 t,2 co2

b. Let ao : l, ?l = 2, d2 = 3 and 3n =&n-r *zn_r*?n*: for n > 3, prove that

0n(3n V nez'.
07 L2 co2

c. How many positive integers n can be we form using the digits 3, 4,4,5,5,
6,I lf we want n to exceed 5,000,000?

07 L3 c02

OR
Q.4 a. By mathematical induction prove that

1.3 + 2.4+.... + n(n + zl = !!!j)PlU,6

06 L2 co2

b. Find the number ofperrmrtations of the letters of the word F.NGINEERING
such that:
(i) All the E's are together (ii) Arrangement begin with N
(iiil All the vowels are adiacent.

07 L3 co2

c. F nd the coefficient of a'b3c2d5 in the expansion of (a+ 2b * 3c + 2d + 5)16. 07 L3 co2
Module - 3

Q.s a. State pigeon hole principle. Prove that
a total of 61,327 pages then atleast one

2045 pages

if 30 dictionaries in a library contain
of the dictionaries must have atleast

06 L3 co3

b.
[:x-s if
{,-r*'t,
nd f -'(f-5,

x>0
. Find

x<0
st)

f'(o), r'(1),Let f: R + R be defined by f(x) =

11(-t). r1(3), f.-'(-6), f -'ff-6, 5l) a

07 L2 c03

c. Draw the Hasse diagram representing the positive divisor of 36. 07 L3 c03
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06 L2 cC)3
Q.6 4,. Let A:

(1)

(il)
(iii)

{1,2,3,4} and B : tt,'2, 3, 4, ), o},

Iio* -uny funcIions are there from A to B?

How many of these are one to one?

How many functions are there from B to A?
r-f^,,r monrr ^f fhace ere onfo?

07 t,2 cC)3

c03

b. Let fand g be

s(x):1-xtx2
functions fiom R
If (e " f)(x) = !12

U alto K delmeo DY r(xJ : ax

-9x + 3, determine a and b.

07 L3
c. Let A : {1 ,2,3, 4, 6l and R be a relatton on A oerlneo Dy artu u auu uruy

ifl;o i, *oftipf. of.b". Write down the relation R, relation matrix M(R) and

draw the dieiaPh. List out in
Modnle - 4

mber of b's and 3 nurnber of c's

^^- !.o ononc,pA cn rhaf all the identical letters are not in a single block?
06 L3 co4

Q.7 a.

3:[::b. Determine the number of positive integers n such that I < n < ltJU ano n ls

not divisibleby 2,3, or 5.

c. Solve the recurrence relation an*2-3an*, + 2an =0, fu : l' a1 : o' y: | ^:' '-)1- 
i_l

f the English alPhabet be Permuted
cn rlrot.^.e nf the nattems CAR. DOG. PUN or BYTE occurs?

06 L3 co4 |

Q.8 a.

07 L3 co4
b. Five teachers T1, Tz,T3,Tq are to be made class teacners Ior Ilve orasstrs,

Cr, Cr, Cz, Cq, Cs, one teacher for each class' Tr and Tz do not wish to

b;;";; t# 
"tu5 

teachers for Cr or C2, Tr and T+ for-C+ or C5, and Ts for C:

or c+ or cs. In how many ways can the teachers be assigned the work?

(Without displeasing any teacher)
07 lLz I co4

ii
c. Solve the recurrence relation 4*z = F"-, t F" where n ) U and ho = U

then show thatIf G be a set of all non zero real numbers and let a * b =

/11 *\ i" o. qheliafl orolll)

ab

2

06 L2 co5
Q.e L.

07 r.2 I CO5
h. Define Klein group and if A : {", a, b, c} then show that tn1s ls a -b\lem-4

group.

c. State and prove Lagrange's theorern. 01 L2 I CO5

OR

:5Q.10 A, If H 
".d 

K."**ubgroups of group G, prove that H n K is also a subgroup

of G. Is H u K a subgrouP of G?

06 L,2

b. D"fi"" "y"t" 
group and show that (G, *) whose multiplication table is as

siven below is cyclic.ffiffiffi
lclclalelflalblffilelelflalblcldlffi

U LL'f,

c.
2

J

3

4

07
(r

LetG:Sa,forcr=l
Iz

the left cosets of H in G.

4\' l, find the subgroup H = <o>. Determine
r)

L3 I CO5

*>k*x*
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