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N.B.1) Question no 1 is compulsory.

2) Figures to the right indicate full marks.
3) Attempt any three from Q2 to Q6.

Q1 a) If any 14 integers from 1to 26 are chosen then show that at least oné?&_;f themis 05 >

5

a multiple of another.

b) Functions f and g are defined as follows : - : S TSN P R0
f:R>R,gR-R f(x) =2x+3,g(x) =3x~ 4. FE PRt Ve
Find fog and gofog. g SRS
o LG, A G g 3t B ey 05
d) Show that there does not exist an analytlé function whose real part is 05

3x% — 2x%y + y2.

® _; fcos3t-cos2t :
Q2 a) Evaluate [ e (—-—t—) dt 75 06
-1 s
b) Evaluate L { (sz+1)(s=+4)(s2+9)} 06
¢) Find bilinear transformation which maps the points Z=1, i,-1 into points 08

W;iiﬂ}}iy, Hence fi'qjd'_fﬂxe& pt§ rbf‘;t;raiflsforrﬁation and the image of |z] < 1.

Q3 a) IfA,B,C are of subﬁets of-unlvecsab#et U, then prove that 06
AX(BUC)= (AXB)U(AXC)

S _-':;'-b)__:lgi‘.d(={r].‘,2,\3;6 },8=(1,2,3,6,7,14,21,42} and R be the relation ‘is divisible by’. 06

-_ _' ) bra@_ﬂassé D_iagrém for two sets. Show that are posets.

c) Find Lapiace transform of following functions. 08

(i) e"2yT—sint () te~®H (t—1)
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Q4 a) in how many different ways can 4 ladies and 6 gentlemen_ be seamd ¥ S OE

in a row, so no ladies sit together.

b) Find analytic function whose real part is : Easst Soba 05 .
sin 2x e o S !
cos h2y + cos2x : - S s e S aTy P
c) Evaluate inverse Laplace Transform of following functions. S “ - BERC &

- 1 ; s SO
(i) oGR by convolution theorem (n_) log (1_-_!- s_2)

QS5 a) Solve the following equation by using Laplace transform‘ s 06
dy : ' H
T —+2y+ [ ydt smt gwen tﬁat y(O) = 1
b) Find p such that the function = log(x"' + yz) + [ tan"‘ 4 IS analy_tic:.:- : _\ ¢ 06
c) Forx,y € Z,xRy if and if only 2x + 8y is divisible bv 7 : 08

is R an equivalence relation ? Find equwalence relatlon _'

Q6 a) Each coefficient of the equatlon axz +bx+c=01is _determined by 06
throwing an ordinary die. Find the probabrhty that the. equatlon will

have real roots.
b) A certain test for particular cancer is known to be 95% accurate. A person 06

submits to the test and result is positive. Suppose that a person comes from a
populatlon of the 1,00,000 where 2000 people suffer from disease . What can
we conclude about the probablllty that person under test has particular cancer?

c) i) If five points are taken in a square of side 2 units. Show that at least two of 04

them are no more than V2. umts apart

ii) How many frlends must you ha‘ve to ﬂbarantee that at least five of them have 04

their bur.thday in same month
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Q.P. Code: 24572
(3 Hours) ’ : [Tota{Mar ks: 80
N.B.: (1) Question No. 1 is compulsory. : B '
(2) Solve any three questions out of remaining ﬁve
(3) Figures to right indicate full marks.
(4) Assume suitable data where necessary.
Q1. Solve any four _ 20

a) Prove that NOR gate is a universal gate. 2

b) Convert following decimal number to Binary ,Octal, Hexadeclrnal and Gray code
(2538)10

¢) Derive relation between a and .

d) Design full adder using half adder and additional gates.

e) Covert D flip flop to T flip flop.

Q2. a) Explain Voltage Divider Biasing Circuit with its stability factor. : 10
b) Using Quine MC Cluskey Method determmc Mi:nunalSOP form fbr 19
F(A,BC,D)=_En1(0137891115) *

Q3. a) Implement following using o‘n_ly one 8:1 Mujtiplcxc;r-'and few\gates.

F(A,B,C,D)= 3 m(0,1,3,4,5,7,9,10,12,15) : 10

b) With neat logic diagram explain operation of 4-bit Bidirectional Shift Register. 10

Q4. 2) Designa Mod 12 asynchronous counter using J-K Flipflop. 10
b) Minimize the following four variable logic function using K-map 10

i) fAB,CD)=Ym(0,1,3,4,7,9,11,13,15)
ii) f{A,B,C,D)=aM(0,2,5,6,10,12,13. 14)

Q5. a) Snmphfy following equation using Boolea! algebra and Design using basic gates 10
«1) (A+B)(A+C)

=X ;‘ jin | (A+C9(AD+AD)+AC+C
bj Expla_m VHDL prqgrgm format and write VHDL program for NAND gate. 10

Q6 - Solve any four- 20
' -a) 3-bit binary to Gray code conversion.
b) Working of Master slave J-K flip flop.
- ¢) Explain workmg ‘Current Mirror Circuit.
~“d) Write VHDL program for Half Subtractor circuit.
¢) Explain working of 3:8 Decoder.

33FB24ESAE4CFIDAE754A30C944655F3
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(Time: 3 Hours)

N.B.: (1) Question No.1 is compulsory.
(2) Attempt any three out of remaining questions.
(3) Assume Suitable data if necessary.

(4) Figures to the right indicate full marks.

1. ()  What are the applications of Stack?’
()
(©)
(d)
(e)
&)
(8
2. (a) Wnte an a]gonthm fo;f convertmg mﬁx to pDSIle‘ engessxon 10
by Explam BFS and DFS algontlnthh cxample?‘& @ 10
3. (__\_ai).' "'Wnte analgonthm for follong opgratlons on smgly linked List 10
s R (I)Insemon ‘ i
_ (Z)Deletion :

53 (3)Traversal
5 plemeqtﬁg stack using array. 10

; ¥ Explam the.propemes of Blnary search tree. Construct Binary search 10
S el for followmg elements;

47,12 75,88, 90,73,57,1,85,50,62

‘ (B) Explam Qulck sort using an example. Write algorithm for it and 10
) x..:-?'comment 0;1 1ts ‘complexity.
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D (a)

What is collision? What are the methods to resolve colligiéh?,_Explal
Linear probing with an example. 2 o

N
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What is Minimum Spanning Tree? me‘th MST using kruiskal’s and
prim’s algorithm and find out the cost wi

1w e VIS 1 ising krtiskal’sand
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(3 Hours) -'['To,ta_.l Marks 80]

i. Q. 1. is Compulsory.
ii. Attempt any three from the remaining.
iii. Assume suitable data.

U

. Q1
‘ a Explain Data Independence 5
b Explain Recursive queries and Nested queries 5
o What are different Keys in ER diagram? 5
d  Explain Join Operations in relational algebra 5.
Q2 - . .
a Explain different indexing types in database management system 10
b Explain need of Normalisation along with all the normal forms 10
Q3 :
a Consider the following employee database ey - Py wg 10
. Employee(empname, street, CIty, date of_iomlng) .
. Works(empname, company_name, salary)
e Company(company_name, city)
* Manages(empname, manager_name)
Write SQL queries for the following statements: -
1. Modlfv the database so that employee “Amruta” now ieaves in
! “Yonkan"
2. Find number of employees in each cuty with date_of_joining as “01-
Aug-2017"
' 3. - list name of companies starting with letter “A”
- 4. Display empname , manager_name, street , city only for employees
; having manager
b Explain'in detail different database users 3 10
Q4 a Constructa dependency dlagram of relatson R and normalize it up to the 10
' . BCNF Normal form .
e | ¥ - + v ¥
A B e D E F G
t i 3 -~
b Explain different types of operators in relational algebra 10
Q5 ooy,
a Explain the difference between stored procedure and functions in SQL 10
‘b Draw EER diagram for Library Management System showing aggregation. 10
Q6 Write a short note on:
“a Specialization and Generalization 5
b DCL commands 5
¢ Cursorsand its types 5
d Hashing techniques 5
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Tume: 3 Hours % Marks 80 5
NB (1) Question No. 1 is compulsory
(2) Out of remaining questions attempt three
(3) Figures to right indicate full marks.
Q1 Solve any four
2) Compare ground wave & sky wave propagation ': : Loy ':j-“, & (5} M
b) Define modulation & explain any two need of modulatlon R @ e O 5 ) atohadd
c) Statein brief different types of noise. : i St B (8) "5
d) With reference to receiver define sensitivity, selectwlty, ﬂdehty N < _' RPN
and image frequency rejection PSR B RO N NG, L
e) Draw BASK & BFSK signal for 10111010, "% o Ve el i 00 o o o IS
2) Explain with neat diagram Indirect method.of.FM-generation ‘. . 7 (10)
b) Prove Friss formula with reference to noise factor i in cascade LA SIS (10)
2) What is multiplexing in commumcatlun system? Explaln in brlef transmltter _
and receiver of FDM. gl . I ;  k¥ (10)

b) Asinusoidal carrier has an ampiltude of 20V & frequencv of 200 Khz. It is amplltude modulated
by a sinusoidal voltage. of amplitude 6 V & frequency 1 Khz. Modulated voltage is developed
across a 80 Q resistance 1. Write. the equatjon of modulated wave 2. Determine modulation
index 3. Draw the spectrum of modulated wave & 4. Calculate total average power. (10)

a) Explain generation & demodulatron of PWM : (8)

b) Inan AM receiver the Ioaded Q of antenna carcunt at the input to mixer is 100.

Calculate lmage : frequency & its rejectlon.at =1 MHz (8)
A ) State in bnef dlfferent types of commumcataon channel (4)
) Explam delta modulator transmltter & receiver with neat block diagram (10)

b) State & prove followmg propertles of Fourier transform.,
(|) Time shifting (il) convolutlon in tlme domaln (10)
Write short no_t_es_ (Any Four) : (20)

- Sampling theorem
Frequency spectrum allocation
Tropospheric scatter propagation
- Inter symbol interference
Noise figure & noise factor
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