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Time: 3 hrs. g..'%,r,*t*' Max. Marks: 100
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Note: 1. Answer any FIW full questions, cho&{6iV.NE full qaestion frouwgM module.

2. M : Marks, L: Bloom's level, C Cffieffiutcomes. * \*\4fu,i' sr

Modrile * I M L C

Q.1 a. Define a logically equivalent. Shory ffi"[(p v q) + r] <+ [-.f -".L (p v q)]
forprimitiveStatementsp,9,ffid"aq0a,tyequivalence.

"1

6 LI co1

b. Establish the validity of-dt# Yollowing argumenffiing
inference: -,*fu ;P , "\"
{(p -+ q) n (. -+ s) n (-ftS --' s)} + -' (p n r) %}

n 
t 
ry*.*

the rules of 7 L2 col

c. i) Give an inffi+frroof ofthe statement* r,
"The prodr;ptl$f two even integers iE en integer".
Providgd proof by contradiction of;phe'following statement:ii)

-d["\$$u ]

WHS integer n, if n2 is odd;t%n n is odd". 
,+.I - "N * ",_

a;:,Y 
*&;.:F'

7 L3 co1

sOR
Q.2 a. Define a tautology. Prove thmih for an propositieqs-.p$ q, r the con

{p -+ (q -+ r)} -r {(p -+'"8,? (p -+ r)} is tadffiggy. ri, s
f?-e. du q.--frtu

6 L1 col

b. Using law of logiry,iove the result.

lfuvq)a(pvW"q<>pvq
W ldY

i:i,*.. s

"t4ti:+'

&#%F'

*
7 L2 co1

c. Find whether the following gu&ffi is valid: ,,'T
rsltffi it is isoceles.

&d two equal angleo.

have two eqdfimles.

two equal
is isoceles,

in triangle POR

triangle PQR *(
&u a&

7 L3 co1

MotffiIB'- 2

Q.3 a. By mathema+ic'ffahduction, provethpln!) > 2o-' for all integers n > I 6 L2 co2

b. Find an in explicit form for.1ftgfollowing:
i) dt:4, &n: Bn-l + n fo ..j'2
i0 dt :7, &n:2dn-t + n=&f n > 2

7 L2 co2

c. Find how mlny=@ct four-digit integers one can make from the digits

1,3,3,7,7,8

.t

7 L3 c02

;-:.i.tgqmlk
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Q.4 u. I frore that 4n. (r'- 7) for all positive integers n > 6. :* :"I m*"%.;:

6 L2 c02

b. i)

ii)

How many arrangements are there

SOCIOLOGICAL?
In how many ofthese arrangements all

for ffirs in the word

are adjacent?
&'

7 L3 c02

c. ffiof o*)l==-
i) xy* nthe expansion of (2x- y- r)4#- {}
ii) *'f ,t in the expansion of (3x - ?[q4z)'

iru,y
#*,me. e ,#*'

7 L2 co2

---M{q&.!
Q.s a. L"t A-4rJ13,4,5,6) a# B fl6, '7,8,9,10). If a firncfion f : A -+ B is

defined by f : {(1, 7), mR;fl, s), (+, 6), (5, 9), (.6pfl)} determine r-'(o)
una t-'tgi. If Br': tz,-si dhd'fir: {-9, 9, 10}, furd f'l(Bi) and f -t(B2).

qm. *r #

6 L2 co2

b. triangle whose sides are

the triangle, prove that
between them is less than

,I L3 co2

c. ffictions from:R*mJo R r

g(x) = 1 - xi x2 if 1go9 (x) : 9 x2L9x + 3,
defrned by ax +

.,q"
"+;4.'*"t

i *;e

b and 7 L2 co2

OR

Q.6 a. I,e,tf,g,hbefrrnc1ions. f,om z to z defrrqd, W f(x) : x -- } g(x) : 3x,

l'o if ,r is'3.r*e.n Ei ";:,s' d *. ?l'0. if x is.expnut*)=tr, 
n dffid

Determine (f p (g o

f o (e o h,fo--:1#:b e) o h.

;f

h)_1;) and verify that

ffi,'-

6 L2 c03

b. 7 L3 c03

c. Let A : U, 2,3,4&nd let R be the relation on A defined by xRy if and

only if "x dividffi)
i) Write down FSas a set of ordered pairs

ii) Draw,tlrefliagraph of Rii) Draw,tlrefliagraph of R
iir) Def@re the in-degrees and out-degrees of the vertices

dipsffih.

7 L3 c03
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Module - 4
Q.7 a. In how many ways 5 number of a's, 4 number of b's and of c's

can be arranged so that all the identical letters are not in block.
6 L2 co4

b. Find the number of permutations of the letters u,\,:9,;:JI. x, y, z in which
none of the patterns spin, game, path or net occur$; *

d*=;*"

7 L3 co4

c. Solve the recurrence relation a,, - 6ao-1 + k 9** 0

oo:5, at: 12. * ,": i
\-. ;S

forn22' sivffiFg 7 L2 co4

Of,iw s

Q.8 a. Find the number of derangements qf{$,ry3, 4. Mention them..'q.,f;+.
ItuLl's w ' tisil:"',

6 L2 co4

b. By using the expansion f
shown below (madeup of

tid the rook polynomial fiMthe board c
parts): ,\

Wl to*.*
tllrl @

ffiffik
l+. *l:;

:@{:;::'
&'i:::i:,,
a:::;i:=

h.-':
l!&

.q, .d,'

7 L3 co4

c. Solve ther.4bu'ftnce relation ao - 3an,i.{ 5 x 3o for n ) I given that ao:Z
;+{*.tBf

7 L2 co4

Mffirie- 5

Q.e a. Let w+ : {1, -1, i, -i}, the set ofpll fourttr roots of u4iffihow that w4fiffi
abelian group under x. *- ; 6 _." t"'*

r ** " *,* 
'-*.*

6 L2 co5

b. Define Klein-4-group. If*hd:
group. u d

{e, a, b, "}r.ffiw that this 
-is 

a4(ein-4

ed:.
' .:"e

7 L2 c05

c. State and proveffiihnge's theore-.f*e*'Tl@'
\i*

&
"d-

7 L2 co5

",@R

Q.10 a. Show that the group (G, *) udrmftoiultiplication taBlg is as given below is

cyclic. **" $:h '

',rUllrllttdfu

StFitl\i

bcd

,-q*. I.
fii '':- +
a:a,. $

# gei. '
qfriu-,;'i:::

sun*-,"'

6 L CO

b.
(t23

ofdegree 4. For o = I

[z 34 i) '*Let G: 54, the

the subgroup H ;##i Also, determine the number of left cosets of H
\rn (J.

""ry

7 L3 co5

c. If . is 
"n 

op"Iation on z defined by x * y : * + y + 1, prove that (2,*) is an
"I

abellan gsoup.

]l

7 L2 co5
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