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MATHEMATICS
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Full Marks: 50

The figures in the margin indicate full marks. aNfeE T F0Z TN Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST @R TR T AT AT M
and adhere to the word limit as practicable. s R

1. (a)

(b)

2. (a)

(b)

3. (a)

3529

All symbols are of usual significance.

Answer any five questions from the following

femferie c-caiea 26l s Tea wie

Prove that in a Boolean Algebra the complement x” of an element x is unique. Prove
also that for any three elements a, b and c of a Boolean Algebra (a+b)+c=a+(b+c).

2 TR @ (I TR ST (I 9% x-99 70 AW 7 @O | WS e FR @
I T eaifelren @ @9 T4 o o, b8 ¢ -9 G (a+b)+c=a+(b+c)

Obtain the complement of the Boolean expression x'(y+z)-(x+y'+z') in
conjunctive normal form (CNF). Transform the CNF into disjunctive normal form
(DNF).

X'(y+2z)-(x+y'+z') @3 FR AR 776 AR conjunctive normal form (CNF)
SR @ B GR @3 57 ARG disjunctive normal form (DNF) SIPICH 2iw!
I

Why are binary numbers used in computer design? Convert the following two
decimal numbers x and y to their binary equivalents and obtain the value of (x+y)

and (x—y) in binary system: x=(12.57),,and y=(6.7),, .
Computer *fs@E R~ A G727 T 2 @ ¢ WEEiRe 730 i =l x a3k

y-@& ol fafqaiat Taget WA 2fFde @ @R (x+y) € (x—y) @3 A BT
afors [ Il x=(12.57),, 9% ¥y =(6.7),,

Simplify the following Boolean function using Karnaugh map:
f(x,y,2)=xyz+xyz + xyz+ xyz’

Karnaugh map IR IE f(x, y,z) = Xyz+Xyz +xyz+ xyz’ T SCAFH0 7 37641 |

Construct the truth table for the switching function represented by the Boolean
expression (without simplifying) z(x+ ") +xz'+z'(z+)")

Z(x+ ) +x2'+2(z+)") IR TFFHR 70y ARA 6w FEeT |

10x5=50

2+3

2+3

1+2+2
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(b) Explain what you understand by conjunctive normal form of a Boolean function.

4. (a)

(b)

5. (a)

(b)

(a)

(b)

(©)

3529

Write down the following Boolean function in full conjunctive normal form:
Sy, 2)=(Xy+yz)'+y

G T SCFFEFE REGST Foll S @00 & @I, Ji e Falerie @
SAFH 0P 71 TGS TN S @Al

f(x,p,2)=(xXy+yz)'+)

Draw a switching circuit for the Boolean expression (x"+ y)-[x"+(z-y)]+x-(y+2)
Obtain a simpler equivalent switching circuit.

Fraffe T AREEIDT T e 3 TS 0T W @3 TSR e @
W%ﬁﬁﬁﬁﬂl X"+ ) [X+(z- V)] +x-(y+2).

Define ‘NAND’ logic gate with the truth table. Draw a logic circuit of the following
function using only ‘NAND’ gates f(x,y)=xy

Truth Table 312 ‘NAND’ (@& RIGER Gl 10 @R B (o) ‘NAND® (qifes
RIEE AR f(x,y) =xy NAFF0I @ (Tfes 81 o5 I

How the array variables are declared in FORTRAN 77/90 program? Write program
segment in FORTRAN 77/90 to read and print a matrix A4 =(a; )s.

Array beRIfeics FORTRAN 77/90 celielic (die [igfer iy e <1 23 9 «@ofo
WA A=(a;)s4 read 9 print FI< & FORTRAN 77/90 (S (el &iR* el

Write a program in FORTRAN 77/90 to find the sum of 1> +3?+5%+.....+51%and
print the result.

fsfaie @B @ews @@ F99 T 3R 8% 919 & @6 FORTRAN 77/90 ciats
(GISI

12+3%2+5%+....4517

Answer any five questions from the following:
feaferie @-ie =5 o Tes wies

Find the limit function of the sequence of functions {f,}, where

f,(x)=—%*—, xe D={xe R:0<x<o} and ne N.

1+nx
{f,), STEEuo STl SCor fefa e @
S (x)= al , Xe D={xe R:0<x<oo} @R ne N

1+ nx
Show that the sequence of functions {f,}, defined by f.(x) = sin%, xe R and

ne N converges uniformly on R.

R, {f,}, a8 S R @9 WK AASIE SOAR @ f,(x) = o, xe R.
n
2

Find the radius of convergence of the power series zn 1 a,x" ,where a, = ”—' , n=1.
= n!

Z::l a,x" @3 qre N G7 s g e s, @A an:ﬁ, n>1.

n!

1+4

3+2

2+3

1+4

2x5=10
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(d)

(e)

©)

(2

(h)

7. (a)

(b)

8. (a)

3529

Find the general solution of the differential equation

(D*-6D*+5D)y=0 where D =
x

(D?-6D*+5D)y=0 @2 5i75e AN2elDa Alizel-Tts 467 Fea @i D Edi
X
Find the particular integral y, of the differential equation
3 2
ay 3d_+4dy —2y=e"+cos x
dx* dx*  dx

3 2
‘;y 3‘;—+4Zy 2y =e"+cos x 98 ST TRl R st e v
X X

Find the Laplace transform of the function f(¢)=e* cos 7¢
F(t)=e* cos Tt @2 S0 TN FoAred ey Fan

Find the inverse Laplace transform L' of the function F(s)=

s2-9

F(s)= 2S

§2—
Form a partial differential equation by the elimination of the constants a and b from
z=(x*+a) (»* +b).
z=(x*+a) (y*+b) 9% AR (AP g @R b A AN G0 SR SRFe] Hawel
faefa =

Show that the sequence of functions {f,}, defined by

f,(x)=nx(1-x)", x€[0,1] and ne N is not uniformly convergent on [0, 1].
@S @, {f,}, S0 [0, 1] SIS FTSI SroH 7 @I
f,(x)=nx(1-x)", xe[0,1]

Using Weierstrass’s M-Test prove that the series of functions z:zl f,, defined by
(n+1)?* , . .
f,(x)= Y x", (—e0,00) by D={xe R:-3<x<3} and ne N is uniformly
n

convergent on D.

Weierstrass’s M-Test @3 S(FF-GF AN @M ATSIE@ AfeAFeT AT e @
D Sy A (oo, 00) TS FoASI ACHR, (TIC

n+1)3

£,(x)= (3n5

x", D={xe R: -3<x<3} @R ne N

Show that the series of functions Z f, where f, ()C):x—3 xe [0, 1] is uniformly

n+l
X

x (o)
convergent on [0, 1] and show that —dx=)y ——.
8 [0, 1] '([ nZ::' n’ nZ::' (n+ l)n3

e @ Y f, @R SWHwSt [0,1] 99 W AN WSAN @I f(x):’f—3

n+l
X

0, 1], @R (vle d _
xel0, 1, % '([nz;n gy nZ:'(n+l)n

3 Turn Over



B.Sc./Part-11I/Gen./MTMG-1V/2020

(b) Find the Fourier series of the function f defined by f(x)=|x|,—z<x<mon the 5
2
interval [—-7z, 7]. Hence show that %:1+3%+5%+...

[—7, 7] SRE KRGS f(x)=|x|,—r<x<7 SAFHOA Tk Kol ey Fm@ e
W@r@m\%m”—zzn%+%+...
325

8
d’y ody
9. = 4092 = 5
(a) Solve: 73 +9dx 2 cos 3x
3
A T8 d y+9Q:2cos 3x
dx? dx
b iati d’y | »
(b) Solve by method of variation of parameter F+a y=secax (a#0) 5
X
2
(SW &5eTe 2AEO0S FAI IS 6:1 g}+a2y:secax (a#0)
X
10.(a) Using method of undermined coefficient solve 5
(D? —2D+3)y:x3+sinx , [ sij
dx
SIS 725! AGGTS TN FE (D> —-2D+3)y = x> +sinx , [D Edij
X
b . dx_ 0. D 3t 5
(b) Solve: 0 2x+3y=0, 0 3y=x+e”.

o @_ — Q_ — 2t
RRINDEI&)] 0 2x+3y=0, 0 3y=x+e”.

11.  Answer any five questions from the following: 2x5=10
feafere @-ie #5fe e Tes wies
(a) Prove the following inequality by induction on n:
2n+1<2" for all integers n>3.
TR TP 72 97 8717 TR 2T 6 @I FCl
2n+1<2", I SRA 11> 3 -9F &) |
(b) If a, b, ¢ are positive integers such that gcd(a, ¢)=1 and c divides ab, then prove
that ¢ divides b.
AW a, b, ¢ 4T ‘iﬁﬂ‘{?m 2 @A ged (a, ¢)=1 9K ab, ¢ =R Relfere, oz e
I b, ¢ 7l oifers )
(c) Find all prime divisors of 50!
50! &3 3 (Nfors Teiwaafer e Fet
(d) Let a, b be integers and m a positive integer. Prove that a=b(mod m) if a=km+b
for some integer k.
T ¢ @R b R T, m @ G PR 27 ©2CE 2™ IR @ =b (mod m) @A
a=km+b, ka3 2R

3529 4
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(¢) Define inverse of an element [b]e z, .
[ble z, @7 R~dre @7 7kt ferge

(f) Ina Boolean Algebra (B, +, -, ), prove that a+a=a.
IR Aealfde (B, +, -, 7 )-Co AN IR a+a=a.

(g) Construct the truth tables for the following Boolean expression

x(y+x)

fasferiere gam aifETGe 1oy ARAG e e

x(y+x)
(h) Define auxiliary equation of the recurrence relation.

I FHACH RIS TP TR 7S |

12.  Answer any two questions from the following:
fasfeie - 7 et Teq wies

(a) If p, is the n-th prime, then prove that p, < 26D

T p, p-ow (e T 2, O e e @ p, <227 7
(b) (i) Convert (10 11111 011 0011), from binary to hexadecimal.

(10 11111 011 0011), @3 fafautat w471 @I« AARITe e Tt

(i) Convert (2FB3),, from hexadecimal to binary.
(2FB3), 92 QTR RIS fafwaiel Afice eiwm e

(c) Find all solutions of the Diophantine equation 8x—10y=42.
CIGIFIHOIZH TN 8x— 10y = 42 -3 FNTAIR 77 T

13.  Answer any two questions from the following:
fafeiie @-cwie 7f6 @eis Ted nies
(@) If 2" -1 is a prime, then prove that 7 is a prime.
Tm 27 —1 @F6 QIR TR T, OIZCe &N FEI @, n G0 Qe IR
(b) What is the remainder when
I1+21+ 31+ ...+ 99! + 100! is divided by 15?
1+20 431+ ...+ 99! + 100!-F 15 Taea ol ST Sloieea F© R 2

(c) Solve the following system of congruences:
fasferiere semreteferm ik ek wes
x=2(mod 7)
x=5(mod 19)
x=4(mod 5)

3529 5
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14.  Answer any two questions from the following: 5x2 =10
fasfeie @-ie 76 ava Ted wies
(a) Let 0—85312—612—x,, be the ISBN-10 of a book. Find the check digit. 5

T 32-9F ISBN-10 T 0-85312—612—x,, | 612 o6 el T

(b) The identification number of a company in India is 890102. The identification 5
number of a product of that company is 30090. Write down the UPC of this product.

oRred O b 7 iAo Ml = 8901021 @ FWEF @ “erw “fFvEs WA’ =
300901 @ #iteli UPC-6 el ezt

(c) Set up a Round-Robin tournament for 8 teams. 5

8 Wed O ACe -3 eferaiaet Tormifore st

15.  Answer any two questions from the following: 5%x2=10
fafeiie @-cwie 7f6 @eis Ted nies
(a) Find the inverse of [15] in Z;9 and use it to solve [15] x =[16] 3+2
710~ T [15]-97 218 e St @ @7 M2 [15] x = [16] -9 T FC |
(b) Solve the congruence 72x=18(mod 42). 5

72x=18(mod 42) FEETISIHR TN FC |
(c) Ifp is prime, then prove that (p—1)! = —1(mod p). 5
fere TR p-a3 & &34 IR @, (p—1)! = —1(mod p).

3529 6



