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c. Obtain the Irourier s to the lilst l"ranlonics fur the {bllow
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135 l8c) 225 2.',i4rii X 45 9A
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(07 r/trarks)

values

I of 3

USN

Irintl the inverse Laplace transform
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Third Sermester B.E. Degree Examination, July/August 202,2
'Tnansf@rno Galculus, Fourler $eries and Bilurmericafl

Techniques
"fime:3 hrs. Max. N4arks: 100

1

Note: Anstper unlt FIVE frtll questions, chaosing ONE futt questiCInfrom eath motl.ule"

a. F-i*ci the r-aplace transform, 
Module-l

(i) e r'12ccs5t *sinSt) (ii) cosht 3t (06 ['Iarks)

b. i'incl the Lap,lace tlansfonn of thc fi:[ u'ave lectifier f(t)-E::inrr;r 0<t< u 
having a

t'')

(07 NIarks)

s: -r- rl

s(s -i .l'11s * {;
T

L

OR
cosat - coslit ,rtt ,;!it:r,

2 a. iii rcl ri:,: Laplace transfbrm,
t

b. Soive by -ising Laplace transform

5r(t)) = y'({}).,0 and y"(0) = 6

Lr. i:ixpress the lirnction f(t) in tems of unit

cost 0<t<r
i r<t<2n

sirit ',>2rr

J

(06 ir{arks)

method y"'(t) + 2y"(.t) - ),'(t) -2v(.t7 = 11 . givcn

(07 Ntarks)

step function and hence hnd its invet'se Lf',

(07 Marks)i(t1=
i
l

I
I

t

Moclule-2

-:Ta. Obtaiir the F'ourier series of i'(x) = 11, in 0 <
2

tll-rrrl[l'- , - -- f....=r<1 4JJ

b. Shcrv that tlre sine half range series for the functioti,

2n + i'\- lnxL)

3603l ,s

L.O



1EMAT31

-fi<x<n. Deduce

(06 &Iarks)

OR

Expand the function f(x) = xsinx, as a Fourier series4a.

the fo data

5 a' Find the colnpi,)x Fourier

Hence evaluate

221 +b. lf f(z) -

c. Solve bY

b

c

. I I I n-2
'lnlrt 

- 
-.-+---- 1,3 3,5 5.7 1

Obtain the half range cosine series of f(x) : x

Obtain the consta.r:t term and the first three

find tire value ol u

x ( r. (07 lrtarks)

in the Fourter cosine serie.s fcrr y

(07 Marks)

<a

(06 S{a*s)

(07 ['Iarks)

(07 Mnrks)

2, uj

(C6 B,Xarirs)

(07 Marks)

(07 Marks)

'(061\4arks)

C.5. Conei:t

places. (07 Marks)

yt -2=0, find the value of y at x : 4.5

Milne's Corrector use the coffector fonnulae twice.

(07 Marks)

6 a.

b.

a.

C.

7

tofo

OR

/, ,).. Using

h:0.i.

.i

E)uler's *g!U,gd
': .'

finrl y at x ='0.2 given * - ,n 1I, with y(C) : i taking

(06 Marks)

. dv ,i-x
c(ltlation -:'-'-= ' -:' . -\{0) - 1

dx Y-i- I'

1071\larks)

)ciy - x:dx = 0 , at ,s '= 1, given

. Ap1,rl_v tlte r:orr:;cto;: flrnnulae
({}T liarks)

b. l.Jsing Runge-Kufta method of fburth order finrl y(0.2) fbr the

taking h:4.2
c. Apply Adams-Baslr{br1h lnefiod to sohrc the oquation (v: t- 1

y(0) - 1, y(0.25): 1.0026, )'(0.5): 1.0200, v(0.75) =').0679
frvicc' 

.) ,:f x

2 1
J 4 5x 0 I

6 24 8 t5 7v

4.3 4.44.t,,:i,, "';: 4.2"x 4
1.0143 1 .01 871 1.A049 r.0097v

Mqdutei,

using z-transfonns, u n*2 + 5u.*, + 6u u =2"I ur =0,ug==0

,

The follorving tabie gives the solution of 5xyr



9a

tat:le of S.

X 'l'"''l1"" O 0.2 0.4 0.6

, t'.r.,.,,,,,,,,.,,t. 0 0.02 0.0795 0.1762
(.)I

i
0.1 996 0.3937

(06 Marks)

(u7 D,iarks)

(07 Marks)

Module-5

*2xy =1, y(0) = 1, y'(0):0, pvalraie y(0.1) using Runge-Kulta

(06 Marks)

=l-2vQ
dx

18MAT31

(07 Marks)

b. AnecessaryconcJitiontortheintegral 1= jr1r,y,y')dx where y(xr)=yr and y(xr):yrto
rl

er a (ar)
becxtrenturn ilrrrt _* _l _ l=0.ry dx Iay')

c. 'ShorV that the extremal of the functional
0

yt b*(y" - 1)* yy" )dx , subject to the conditions

y(C) = 0, y(1) : 2, is the circle r' f y' *5x =0. (07 Marks)

OR

10 a. Apply Milne's method to compute y(0.8), Given that
dty
dxr

T
1_ _.. l! ^ _ \_u. ,'iilu llic cxlrcri-tai ut tltc runutl0llAl lt,l-r, - -r ly- * z.\ypx.

i' 
rl

c. Prove that Geoclesics on a plane are straight line.

*****
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Max. Marks: 100

0i!.irom each

(07 Marks)

(07 Marks)

2j+7k (07 Marks)

,e Exanlinutic n, .Ilt 1"1'

Mathq:rcat,cs'- fi

Third Semester B.E. Degre
Additiomal

Time: 3 hrs

1a

4

Note: Answer any FIVE full questiort

, (l -i,t11-3it
' (l-i)

11' d=i-Zl+:f.. 6=-i +Zitk anci c=3i'
perpendicr"rlar to c

Fincl the angle bctrveen the vcctor li = 5i I + k

lus and amp

ol{

s, clroosing Ol'E .li;ll tlrtc.sti,

\I odtr le- I

module.

)

5

di
C)

o
c6

c-

tr

6

a

o

c0
a6
-t

YU
o(:
-O

c>

v5

=^

>!

!c

)a

o'vo:

2_=

o-
).!*,o

'A=
u=

o-

U<
- 

a'l

O

Z

f

E

(06 Marks)

tire valiru t-rl''p' such that d -pU isb

C.

F ind thc modu

Prove

o l' t hc co ntp ler.

cos n0 - i _sin nt)

0.

I nrncl

ancl b : ? +-) 6k

a.

b.

C.

I it Lrclc r"lrrnbcr l-cosrl i lsltltl,. (06 Marks)

(07 Marks)COS 0+isin0
cos0*isin0

o1'thc ansle betn'ccrt ,{=2r-:j*i< anil 6=;-

N4 odule-2
x.

expar-ision o i

ir-r 6u
rhat -+-+dx 0y

t1

3 Find thc r-rtl' derivative ol cosx cos)

Obtain thc Maclaurin' S SCfICS
4c()ntailrllg x

the i'rinctiott ir-r 2x upto the term
(07 Marks)

a.

b

(06 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

"{. 
t

t

dr-r

0z
c. lftr:f (J-z,z-x,x-Y) Prot'e

oR.

a. If u =,on '[*t 'ytl orou. that r J ,'-'l - .i,,2,, .

lx-Yl r\ (v

b. If z: xy2 + x2y r'vhere x : at2 ancl y : 2at. Find 4 
.

vJc, If x : e''secv, y: e"tanv. Filld J 

[;, I

Module-3
a. A particle l-novcs along the currc

i =coS2ti+sin Zd*tt whcrc t is rhe iinre variabl: l),:tcrtrtinc Lirc colnponents of velocity

alcl acceleration vectors at t..'ir,"i:l irr tlru r,it'cctttrt.t .,1-r.i+"tijl r u (06Marks)

b. Find clivi mr i=V(xt +yt -z'-.ixi,z). (07lvlarks)

c" Sl-row that f :12xy +r,.1i *1,, , lvzii -(yt 2rz)k is in'otic.rnal and find q such that

f=Vq.
lol 2

(07 Marks)



OIT

Find tiic rt.ii ,.t'ittal to rhc sLrrlircc *-ty'rt -'-l rrt tht''i1

It f :2r i .r1zi rz'i ati.i tp 2z x ) - llrr(l Ir'

18MATDIP31

. - 1, 2). (06 Nlarks)

i x (Vq) at (1, -1, 1).

(07 Marks)

(07 Marks)

(06 NIarks)

(07 tv'Iarks)

(07 NIarks)

(06 NIarks)

.x>0.y>0

(07 N'Iarks)

(07 Nlarks)

(06 NIarks)

(07 N{arks)

(07 NIarks)

(06 Nlarks)

(07 NIarks)

(07 NIarks)

a.

b.

6

7

I

9

10

'..,..

2 of2

Module-4
rl1

Obtain a rcciu:ttott litrtllt-rla lirr i sin " x clx (ll -' 0)

Evaluatc

Evaluate

2x ^),lilx - x- (:lx

t.

a.

b

c.

ll

I
L

J
0

. i- i
rl-r- 1l-r- r-

I i xYZ, dz dY
JJ
00

dx

olt

0

b.
It

-l 0 x -z

i
I

I t:: t

Evaluale i l' i,^ v + 'i ci1 rlr tlz .

Module-5

oR

b. Solve

Solve

f t t\ I

l r{ r n I I tcosy lo" *[x +logx -xsin y]cly :6
l'\ r/ ".1

dv
--'-1 \ c,)t \:slilx.
dx
dv \,' .Lt'.-\.X.
dxI
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Third Semester B.E. Degree Examination, ,Iuly/August 2022
Data Structures and Applications

Time: 3 hrs. Max. Marks: 100

Note: Answer ony F'IVE .full questions, choosing ONE /itll question from each module.

i\Iodule-l
1 a. Detine data strLrctures. Explain the classification o1'data structLlres with examples. (06 Marlis)

b. Explain the dynamic memory allocation tunctions supported by 'C' with syntax and

examples. (06 Marks)

c. Consider the pattern P : ababab. Construct the table and the corresponding labeled directed
graph used in the fast or second pattern matching algorithm. Trace it for the input text
l' : abaabababba. (08 Marks)

OR
2 a. Dilferentiate between structures and unions. Show examples lor both. (06 Marks)

b. Explain any lour string handling tunctions supported by 'C' with syntax and examples.
(06 NIarks)

c. Explain the representation o1' linear arrays in memory. Also, consider the linear arrays

AAA (5:50) and BBB(-5:10)
i) Find the number ol elements in each array.
ii) Suppose Base (AAA) : 300, Base (BBB) : 500 and 4 words per memory cell for

AAA, 2 words per memory cell lbr BBB, find the address ol AAAI5], AAA[55],
BBBIBI and BBB[0]. (08 Marks)

!Iodule-2
3 a. Define a stack. Explain the different operations that can be performed on stacks with

suitable 'C' functions and examples. (07 Marks)

b. Convert the fbllor,ving infix expression into postfix expression using stack

A + (R * [-(D/E"F) * G) * lt. (05Marks)

c. Develop a C recursive prograrn fbr tower of Hanoi problem. Trace it for 3 disks with
schematic call tree diagram. (08 Marks)

OR
4 a" Develop C functions to implernent insertion, deletion and display operations of a circular

queue. (07 Marks)

b. Write an algorithm to evaluate a postfix expression. Trace the algorithm for the following

expression showing the stack contents 6 5 I - 4 *23" l+. (06Marks)

c. Define Ackermann function recursively and evaluate A(3, 0). Also. develop C code for the

same. (07 lVlarks)

Module-3
5 a. Write the differences between arrays and linked lists.

b. Develop C functions to implement the following in a singly linked list:

l) Delete a node frorn the iront ii) Concatenate two linked lists.

c. Develop a C function to add two polynomials using singly linked list.

OR

(04 Marks)

(08 Marks)
(08 Marks)

[o , ,']
l3 0 0l

[o o ol



b. Develop C functions to implement the following in a doubly linked list:

i) Insert a node at the front
il) Delete a node from the end.

Develop C functions to implement the various op

7 a. With suitable examples, define the

r) Degree of a node

iil Level of a binary tree

iii) Compiete binary tree

iv) Full binary tree.

b" Construct binarv search tree for
Also, perftirm inorder, preorder
Explain threaded binary trees

C timction to do the inorder

U

a.

b

Explain the array and
A binary tree has 9
of nodes:
Inorder: E A
Preorder: F A
Draw the tree.

c. Deve

DBG
DHGB
Also, perlbrur the
to in"rplement the fbllou'ing

18C532

(08 Marks)

s using linked list.
(08 Marks)

(06 Marks)
18, 3, 5, 16,20.

(05 Marks)
Also, develop a

(08 Marks)

with suitable examples. (06 Marks)

yield the following sequences

(08 Marks)

c

OR

inorder and
8

10

of

post order traversal olthe ohtained tree. (06 Nlarks)

i)
ii)

a key val-re in a
a binary tree.

9 a. Define a graph. For
adjacency list

I

t.he. "Sdjacency matrix and
(05 Marks)

33, 44. 11, 88, 22, 66,55. Sort the
(06 Marks)

ions with proper exarnples:
(08 Marks)

Depth-First Search (DFS) traversal of a

for the following graph in Fig.Q.10(a).graph. Also, BFS and

Fig.Q.10(a)

(06 NIarl<s)

b. Supposegcardsarepunchcdasfollor,vs: 348, 143,361,423,538, 128,321,543,366.Apply
radix sorl to sort thcn, in 3 phases. (06 Marks)

c. What is Collision? Explain the collision resolution techniclues with proper exantples.
(08 Marks)

:krk>k**

2 ctf2

Fie.Q.9(a)
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Third Semester
Ana

Time: 3 hrs

Note: Answer any FIVE

1 a. Explain the working principal and
b. Design a monostable uslng

100 ms. Clroose C = 0.47 the circuit.
C

),^

b

discuss its applications. (08 Marks)

555 
-l-imer IC to generate an output pulse of

(06 Marks)

P'= f m(0,1,2,5,6,7), and find all minimal

3a.
b.

C

c

4a.

5a.
b.

f logic map-entered variables
(08 Marks)
(04 Marks)

gates. (06 Marks)
(06 Marks)

a full adder using a
(08 Marks)

(08 Marks)
(08 Vtarks)
(04 Marks)

R ealize
Discuss
What is
PAL.

6 a. What is a mu
OR gates.

OR
. ,' 

't 
.a ,1,...

hipleier
.:: 

'

? Write the logic diagram for 8 : 1 multiplexer using 4 input AND and

b. Discuss the four kinds of three state buffers.
c. Explain programmable logic array structure.

I of 2

18C533

(04 Marks)

(06 Marks)

method for given

(10 Marks)

Max. Marks: 100

OR
Obtain the expression lbr collector to emitter voltage lbr voltage divider bias of BJT using
accurate analysis- (08 Marks)
Design and draw astable multivibrator cfcuit using 555 fimer IC to generate I kIIz square

wave (Duty cycle : -50 %). Assurne C : 0.1 pr,F. (06 Marks)
lrxplain R-2R ladder type DAC with a ncat diagram. (06 Marks)

OR



an entrty

D-flip-{1op

1.,...,,.

architectu,re pair.

a .... .

into T-flip* f1op.

18C533

(06 Marks)
(06 Marks)
(08 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

Module-4
7 a. What is VHDL? Show how to model the 4-to-l

assignment statentent.
b. Derive the characteristic equation for S-R flip-

form.
c. What is D flip-flop? lllustrate the opcratiorr

timing diagran,.

using a VHDL conditional
(06 Marks)

J-K flip-flop in product-ofisums
(06 Nlarks)

and preset inputs in D-flip-flop with
(08 Marks)

8 a. Show how to construct a VHDL
b. Explain switch debouncing witl"r latch.

c. What is T t'lip-f1op? Show

9 a. What is a register? ts

b. Design 3-bit s

Design a

Module-5
lator using registers

checker

10 a. Explain the ofa
b counter

L.

OR
3 bit shift register.
and Johnson counter"

(06 Marks)

Also give the general lbrm of a shift register
(06 Marks)
(08 Marks)

2 of 2

t*>F***
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Third Semester B.E. Degree Examination, July/August 2022

'l inrc: 3 lT rs Mar. Nlarks: 100

t\ote: ,4ttstuer on)' FIVE full questions, c'hoosirrg ON E.full questiort ./ront etc:h rttotlule,

Modulc- I
a. With rreat ilragrarl. cxplarn the basic operational corrcepts o1'con-rprrter". (10 \1arlil)
b. [:xplarn:

(1) Proccssot' c loc,l<

(ii) Clock ratc

tiiit 13asiu ng1'11rt'lllalrcc c(luation
(ir,) Perlornrilnce lneaslrre nrent (10 Nlarlis)

OR
:r. L.xplain all addressing urodes u,ith;issembler s'vnlar. (10 Nlarl<r)

b. Statc ancl cxplain the possibilitres olcncoding o['machinc instructron of ]2 brt norcl.
(10 \larlis)

a. Erplarn intcrrupt and inten'Lr1rt l',,,,,'r.1#ffitcps in cnablins anri clisabling intcn'r.r1-rts
(1() llarlis)

b. lrxplain interrupt ncstrng anci handling sirnullancoLrs rec]Lrcsts in rnlcrrLrpts. (l(] NIarks)

OR
a. Irxplain DMA translbr rvith bus arbitration. (10 i\tarlis)
b. Hxplain USII trcc structurc and protocols. (10 \lark-r)

a.Dr.aw.theitltcrnaltlrgalltza1iclnot.a,ffiatrricrnetlt<;rychipirrlc1cxplaitru'tlrltingr,lith
ltrst pagc rlodc, (10 \'larlis)

b. Statc ancl cxplain the typcs of rcacl onlv nremorl,:rncl nrclnory hicrarch-v. (10 ),Iarlis)

oR.
a. What is cache memory? Expiain diffcrent mapping firnctions rvith cliagrams. (10 \larli.s)
b. I:.xpltrin merxory intcrlcaving r.r,rth diagram. Statc hit ralc ancl r"niss y-rcnaltv. (10 r\1arl<s)

a. I'lxplarn drftcrcnt typcs of nun#fficntations rvith exanr;rle and cirau' tirc

additronisubstraction logic r-rnit. (10 \{art<s)

ir. Design ancl cxpirrin thc.l-bit carry look-ahear.l aclrlct'. (10 \{arlis)

011
ti a. Explain Booth algorithm. Pcrfbnn ('+ l3) x (*6) ursing lJooth algortthm. (10 N{arlis)

tr. l)rarv thc circuit an'angenrent lbr binary division. Perlbnn (1000) + (11) usittg rcstorinu
clir,ision. (10 i\,tarlis)

I o1'2

Gomputer Organization

1

2

3

4

5

6

7
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=
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I

r0

[-ltxlsts:5
i:r , \\'itir ncut ti nrgr':trr-r, crlilatrr :intle-bus organization of'corrltutcr and luntlantcutal coltccpts.

(10 \larks)
b State thc stcps recprirctl in execution of Aclcl (R:). R1, anci explain the cxcctilion ot-branuh

iusLt'Ltction. (10 \larks)

OR
a. F:xplain tlre in [bmration rcclr:irecl to gcncrate conlrol siglra]s ancj strllctrtrc of t-nicto

progranrr'nccl control unit. (l0 \larlis)
b lrxplain tusie irlca o1'pipc lining ancl4-stagc pipelrnc strlrcftrrLr. (10 )lalhs)

*****
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10(l

2

5

a
O

U
L

-6

ad
(-)

ai
O,

c.i

n
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l:x
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la.

,\'otc:.'1nstt'ar on.t' FII'E t'full questions, t'ltoositrg 0,\'E litll questiotr.fi'out t,rtch nrotlult,.

Module:i
\\ihal rs:rtlltvate cnr.iitcering and why it is irliroriarrtl I-,xplarn soliuarc.n{tiirecf inl-': r'ilrL'

(I{} }1,rrl' 
'

\.\iilh a neat bl()cl{ ciiagrar-n, explaiir the reclLrrrcurcnl clrcrtatjon anci analvsis llroccss.
(06 llar kri

ic'latron? F.xplain thc clil'f-erent tvpes ot'i:hecks carnecl ou1 durins tlri'
(0:l \lar"l,'t

oR
\\rlta1 clo \,oLr rrean h), soliu are design ancl inrple nrcntation') \\'ith ncat hloci< ilrllrr;i:,',
erplatn thc gertcral nroclclol-tlie dr-'sign irroccss (10 )tlll.t,':
\\'r'ite note or1 thc lirllot ing:

(i) Non-lirnctronal requilcnrentsrn'rtlrcxarlplc
(ii) Notations used 1br rvritrng systcnr rc(lulrenrrnts. (10 )trrrl..r

Module-2
\\'hat a Ob-1crrt Or rcnlccl Developnient'/ lr,rplarn the di1'lcrcnt stases o1' oblce t orit'nt
dcl'cloprr-rcnt. (I0llrrt.'r
\fu'rrte notc on llre thlli;,,r,ing:

(i) Associirtiorr lrrrcl Nanrcs.
(it) Purpose.r ol'N4odel (l{} }l:rrl.'r

b

C What is requirement val
pr0 c:ess

a

3a

tl

1r

OR
4a

6 a Dcscribe thc thrcc rnain aspect

t) [)escnbc inle riictiorr rlodcls u,ith erxantp]c.

Module-4
7 lt Dcscrrbc the lhrcc drl'tcrcnt typcs of'uscr testirrg

I-r [-.rplarn lgllrtrrrc rt'rn!rnecrinq pror]css rvilh a neal block diagrlitl
I o[']

b

Writc notc 0n
(i) OO l'ircmcs
(ii) -I'he 

I'hrcc nroclels. (l0ltu'l..rr
[)escribe the varioLts OCL (Obiect C]onstraint Language) constrllcts lirr travcrsi11ll. r;l;r-::..
ntoclcls tvitlr cxarlpl.' (l{} \trr ll,"r

Module-3
a l)cscribc [:.vcnl-clriricn mocie I r.r'ith a statc diagranr ol'rnicrowi:]\,r ()\'cn applrc.rtrrrn. (lr) \t r:t ,

b \\'hat do voLl nlcan bv cle' 'n pattcrn'/ i:rxplain ihc essentinl clinri:rrls ol'rlcsign prrrtcrir
(l().\lurl',,,

OR
s of intplcrncntation importattt to sofilvalt' cngrrrcr'ri:tu

(10 N,larlis)
(10l'larlis)

( l0 ){ at'lir)
(10 )Iarlis)

D

D \

I'irnc: I hrs.
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tt
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18C535

oli
0. Dcscrrbc Lltt l.chtlan': liius olproglrull c\r)lLrtion dr:tuntic:. (10 \llrks)
b. Discuss thc iirllorvrng rvith rcspcct to Legacl' svste m r-)rAnascnr.nl .

(i) Stratcgic trptior): 
4(ii) CllLrsters o[systtnt. (10 ]trrlisi

N'Iodule-5
a [)cscribc th,: fbllorving n,itlt rcspcct to pro ject plan rlur t,litpnte nt .

(rt Scutrorts ol pro jcut pllrT.
(ii) l)ro ject sclti:r"luirrtg (10 \tlrli.s)

i). DiscLtss thc s,rlirilrre tr\ iCrr lut,er-Ss and rrtspectitrns ot ul LtIlrLtr assllfancc" tl0llarlis)

oR
a Dcscribc the kcv stagcs in the process ot'prodLrct rlcAsLrrcrlent. Also bricllv expL.rin rlic

litclors al'lbctrng sollware priclng. (t 0 \l:rrlis)
h \Vtttc n()tc ()rr the ILrllowirrg:

(i) Statrc solirvarc product metrics.
(ri) \lsoritlrntrc r'():jl rnoilclilts (10 \r;rr.ks)

)k*;f:i.*

2 o1'2



.fime: 
3 hls

Module-1
a. Det-ine 'I'autology. Prove that lor any propositions p, q, r

{ p -+ (q -e r)1 --+ [(p --+ q) -+ (p * r)] is a tautology
h. l"est the validrtv olthe argumcnts using rLrles of inlere nce.

(-pvq)--+r
f*>S\it
:S A -'Ll
:U -J:t

'tl"rird Semester B.Fl. Ilegrce Flxamimation,. Julv/August 2t"122

SEscrete Mathematieml S*t'elctL, res
Max. Mari<s; ltlt)

139$l:{:

(06 llarli:)

,\rrlr'.' ,'lnsx'er tn.r I'"11.t':.t'fu11 questiotts, cltoosittr G\t8../irlI qt.te.stiort t'raut crt<'lt tttodttlt,.

l

D
a
O
!

l)

a!

sl
-J

*l

.: o..l3il

') L
r t)

./, ,-

'/, d

OO
'*!

iid

"o
>o

;1 =
!, rL'- ^a),

L*

- 'Jt);.=
.Jd),=,'L

=P

=-rJo*
^,o
l*

J ':., :.
t,
U<

t
./-

f
c
c-
tr

I the contpoLincl proposrtron ,

(06 IIarl'r;

C

,,,LA

b

C

"'P (06 !larl'r)
Gtve an indirect proof and proof by contradiction flor, "lf m is an cvcn intcgcr'. then m 7 is
odd". (oll liarlis)

OR
Prove the follorving krgical equivalenc.s r.rs,t.,g larvs of'logic:

f-p rr (-9 ,r r))]" l(q rr r)v (p n r)]<= r (06 lrar r.,r
Consider the followrrrg open statcrnents with tlte set of all real nunrbcrs as thc univcrsc:
p(x): x ) 0, q(x): xt > 0, r(x): x' *3x -4 =0
s(x) : x'' -3 > 0 . Dcterrnine the truth valucs ofthc Ibllowing stodpn",.,,r,

(i) !x,p(x) ." q(x)
(ii) Vx. p(x) *+ q(x)
(iii) Vx. q(x)-+ s(x)
(iv) Vx. r(x) v s(x)
(v) 3x.p(,r)n r(x)
(vi) Vx" r(x) -+ p(x) (06 \rarl<,i

Establish tlre validity of tire following :

vx , [p( x) v q1x r]

Ix, --p(x)

Vx" [--,c1(x) v r(x)]
Vx. [s(x) + *.r(x)]

.', !x,--s(x) (0tt }!trlii)
Module-2

a. Prove by mathematical indLrctlon +,l?fiErtbr ali posrtrve rntegcrs rr 2 (r . (06 )ra.rrri
b. A certain question papcr cotttaitts two parts A and ll each containing 4 questions. How rnarrr

diflerent ways a student cau answcr 5 questions by seiecting atleast 2 qr-restions fi'om cacir
piU't '

[)i:1errninc tlre ,'locf ilc rr:nt o1,

(j) xvz-' in ( .'r t' ,. ) '

(i

(ii) x"yt in tire cxpansion o{' (2x * ly)rr . (0t }rlrl,i)
1 ol'3
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U
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4 tt.

b.

C,

5a.

h

6a

b

k

c

oIr
n/- r l\/)- 

")I)t.ovcbymatheinaticalincluctiotr,l,3+2,1+3'5*.,,'*n(n+,,=ff.(06NIurks1

I'ind thc nun"iber o{'pcrmutations of the letters of the wdrO naeSSASAtJCA. ln how man}-
o1'these all lirur A's are together'/ How rnany of tlrem begin with S'/ (06 \Iarks)
ltt ltolv rnau)'\\'ays can \ve clistrihute eight identical white balls into loul distinct conrailtcrs
so l ltat.

(i) rro containcr is le 1i empty'l
(ii) thc lourth conteiincl has an odd nunrber ol'balis in it'l (08llarhs)

Module-3
State pigeonhole principie ABC is an equilateral triangie whose srdes are of length I cm
each. If we select 5 points inside thc triangle, prove lhat atleast two of these points are such

thar the ciistance between Lhetr is iess than 1.,',',.
Z 

(08 \'larks)

I['A =. A, ,-rA, UA, ',vhcre a, =.[i,Z], Az: 12,3,41and A;: {5}, dehne a relation R on

A by rity rt'x and y arc in lhc: same subset A, fbr 1< i < 3. is R an equivalence relation.
(06 \larks)

t"et f',g:lL-+R whcre flx) = ax+b ancl B(x)=l-x+x2. If (go{'Xx) =9x'-*9x+l
dete rmine a, b. (06 l{arks)

OR;
Prove that r1'f :A-+13, g. t3-+f are inveftible functions, then gof :A-+C irr invcrtiblc

arrd(gol') ',=f''og', (o6Nlarks)

|'ol A : {a" [;. c,cl.eI tire l]lasse diagram iirr tlre posel (A, R) is shown in Fig. Q6 (b),

(i) Dcterminc tlre relarion nratrix lbr lt. I
(it) C'onstruct the drrected graph (i that rs associated with [t (06 ],rarks)

t".

l8cs36 -

(08 \Iarks)

t:,. L*".

c rlR is an cqr-livalence retaric,rl on a set A:f,;::J:',^ riren prove
(i) * * [r]
(ii) xRy if and only il [x]= iy] and

(iii) ir'lx]nlv]*, then fxl : lyl

Fintl thc nuntbcr ol'pcrniuta,,rn, n,Ytt{..x, y, z in which none olthe patterns spi,,
game, path or nct occrirs. (08 \{arks)
Irorthc posittve rnlcgcrs 1,2.3. ... nthere are ll6(10 cierangctrents ivherc.l.2.3.4 anrJ 5

appear in the llrst live positiorrs. What is the value o1'n1) (06 $!arl<s)

Solve thc recurrence relation a,r +an, *(ra, : =0 where n >2 and ao =-1, ar =8,
(06 N{arl<s)

2 of3



a

I ttcsSr:

OR
il. Dctcrtrtinc tirc nLurbct'ol'intcgcrs bctwccn I anel -100 (inclLisivc) r,rhich arc. (i) clivjsii-.lc i.'

exactly two o1'-5, (r, 8 .... (ji) diyisiblc by ltlctst 1\vo ol5, 6, E. (0(r llrrrl,:',
b. Dcscribc the expansrrrn lbrn-u-rla {br Rook polynornials. fincl tlrc Rook polvnourial lir l,.r

board using expansion forrrrula, { {08 }lar.li:i
c. l'he r-iumber of bacteria in aculture is 1000 (approximately) ancl tirrs nurnbcr increascs 2-50't,,

every two hours. Use a recurrence relation to determine tire nunrber of bacteria presetrr ali,-,r

one day. (06llarlir\

Module-.S
9 a I)cfrne r,i,rth eramples, (i) Subgraph. (ii) Spanrr

(iv) IndLrced sLrbgraph (v) Complement of a gra
b. Merge sorl the list,

.1 . -2.
trvo graph

6, 10,3
I I)cJlne rsonrrtr'1rhrsnr r,1- .r. [)ctcrittrnc rr

isonrorpirrc ()r not

f"j
u 3

*1 ,J,4,11" 5, *g , 15,

ing sLrbgraph (iri)
ph (vi) path

hether the ltrllowing

."$ :l-

r$

,*

Conrplcte graph
(06 \larliir

(06 llarl's)
graphs Gr and (1. itt'c

\{ ,1"

..{ ,1 Li ',i- L\ 
fu I

.)

{i'
Fig. Q9 (c) * i

$s Q*
Fig. Q9 (c) - ii

I (0tl \lnliis)

()li
l0 a Let C: (V. E) be the rrnclirectecl graph in I';ig. Ql0 (a). F{ow nrarry paths arc there in (i 1l'r,n,

a to h'? IIow nrany of'these paths have lcngth 5? (06 \tarr.r.:

l- **

**
I''ig. Q l0 {a)

Prove that in every tree J'= (V. E), lV = ]t,i+ t (06 \rar.t.ii

Construct an optirnal prelix code tbr the symbols a, o, q, Lr, y, z that occlrr with fi'cclucne r,-''

20,28,4,1-1, 12, 7 respectively. (08 llar.iis:

****>k

t.."

\-.

a

b

C.
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