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West Bengal State University

B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013

PART-III
MATHEMATICS - General
Paper- IV

Duration : 3 Hours Full Marks : 100

b)

b)

Answer any two Groups from the Groups A, B and C.
o 3, 9 wae fere of a7 sica (e -t i et e i
The figures in the margin indicate full marks.
2% AenefE oofaea Ao |
GROUP - A
Full Marks : 50
et -=
Answer any five questions from the following. 5 »10=50
- #Afofo eiosia T fm |

Prove that, for any element a in a Boolean Algebra, a + a = a. Prove also that for
any two elements a and b of a Boolean Algebra (a . b) =a' +b'. 2+3
o1l T (4, 9B IR Feifiten @-CFIEH SAMA a-<g S a + a = a | SIS &4
I (1, 30 Terificea @-ie qfd Soii a @atb @ & (a . b) =a' +b' |

Express the Boolean expression (x+y) (x+ y') (x' + 2 in Disjunctive normal
form in the variables x, z and also express it in disjunctive normal form in the
variables x, y, z. 3+2

(x+y) (x+y') (x! + 2T AR a1 x @3 z 97 T e FOIF) WP 2
Fo G4 BG B x, y G2 2z 991 7l FOIT] WIHE der| B |

Define 'NAND' logic gate and draw an equivalent logic circuit for a 'NAND' gate.
- | 2+3

'NAND' G "1cad siceat fim @1 NAND 41caa wuigen @b (ffes ada] o o |

A committee consisting of three members approves any proposal by majority
vote,"Each member can approve a proposal by pressing a button attached to
their seats. Design as simple a circuit as you can which will allow current to
pass when and only when a proposal is approved. 5

a1 Wena @t @B @ g 9 FMETE CSI (A-(PICA] AT AR &AL aan | dfefd
T G1a T SRR A @ @rer el asfh A Awea FC | T HYT AL AT
G 43T TN P TR ACS T G @G 19 G AR e T oA fage
oifaaz A TR |



a)

b)

a)

b)

a)

b)

a)
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What do you understand by positional number system ? 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 ) in binary
system.

x=(1 75]|0andy-l5 56 1+1+3
sl fofee A1 1wfs 2es R caiam 2 afi8ora siffesmm ffiudl it aagm s =

e 2 fsfERie qft wifiie s x 9 y & o1r fafAar) sge A Afaae Fd 9
(x -y )92 7W fGfaa ssfors fAdfa o=

x=(11 75),, 9% y=I(5 5),0 '
What are the advantages and disadvantages of high level language and machine
language ? 5
T ~afar o e vg-e Sowifael ¢ sefReef e |
Write short notes on any two of the following : 2+2
e - gt S g e g o '

(1) COBOL

(i) ANSI C

(1ii) Compiler and Assembler.

What is an algorithm ? Design an algorithm to find the greatest common divisor
of two positive integers m and n. 1+5

At Sice e ¢ 4 4re oA m @48 n -2 AfEY Frd sadme [dwE o
@%b apernfavs g |

Draw a flowchart to compute the factorial of a positive integer n. 5
G 4 RN n a7 & ! G2 T eff R G flowchart WE FE |

Write an efficient FORTRAN 77/90 program to find the sum
1+2+3+..+100. 5
1 +243+ ..+ 100 & G RefG@ &0 @3 FRTT FORTRAN 77/90 (RHlEM
g |

Write the following expressions in FORTRAN 77/90 : 41
frsfafie afief FORTRAN 77/90 STaf f&ge ¢

(1) e"‘2 sinX , tan ! x
(ii) tan [loge(x a))

@) p2?+rs)* +sec 'x

2

(iv) Isin,\f]-i-ez'ﬂ—2
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b)
T a)
b)
c)
8. a)
b)

Write a FORTRAN 77/90 program to find the transpose of a square matrix. 6
aafS 2o wificem vifad s Fifam & @ FORTRAN 77/90 (212 &g |
What will be printed after the execution of the following program segments ? 2
e cenancr s & @5 st ¢
Do 10 1=10,1,-1

PRINT *, 1

10 CONTINUE
STOP
EﬂD

Give suitable FORMAT statement in FORTRAN 77/90 to print the following
numbers : . : 2 X1

frsfafie Hyaef FORTRAN 77 /90 -4 &% 331 &w) Sog@ waiis Bfe e forgw ¢
@) -11-1253
(i) -226725! 10 °

Write a program in FORTRAN 77/90 to sort a list of values in ascending order

by using subroutine. 6

Subroutine YA I 9B ALY Ww@wwwwaﬁ
FORTRAN 77/90 Celiets {3 |

Write a FdRTRAN 77 /90 program to find the sum of two m ! n matrices. 5
FORTRAN 77/90 O 46 m | n snfhrsm caisrwa ey a1 «fo cznamﬁqw |
A function f ( x ) is defined as follows :
G fo _wmf('x] e oI Ers &
f(x)=xsinx, 0 x 2
= xeX,2 <x 5

log (1+x), x>5

Ll

Write a FORTRAN 77/90 program to compute the values of the function f ( x )
for x =0(1)10. 5

Six)orassax =0(1 ) 10~4 W fAefz@ & @6 FORTRAN 77/90 caners &g |

& ¥



-

10.

a)

b)

c)
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Write a short note on TAB function in BASIC, 2

BASIC -4 TAB Sto%(#3 $ofz «3fb siefvg Bt forgm |
Write the errors ( if any ) in the following BASIC program. 2
fcws BASIC coiveney werafe (o <ice ) fidfa e |
10 INPUT A
20 B=13
30 C=B*A
30 PRINT C
40 END
Write a BASIC program to find the sum of the digits of a given positive integer. 6
«f 41y sjeficata emafe s Rt e 9o BASIC celan e
GROUP - B
Full Marks : 50
Rt -«
Answer Question No. 10 and any four from the rest.
50 AR 2P R O] (I-CICA! BTG Ava Bea e |

Answer any flve questions : 5X2=10

- *iefo dras Tea fim @

a)

b)

c)

d)

Show that the series S converges uniformlyon (- , ).
n3 + nx?

R A —— (- )W e S |
n3+ﬂ4x2

B x5
Find the radius of convergence of the power series x 3 ..

5!
3 5

x i‘-+_+ . @B ure (uMfby wifsme any ey we |

nx

_—_.x
l+n2x2

Find the limit function of the sequence of functions J, x) = R

S0 = —2— xR ogEioa M s fief w9 |

l1+n“x

3 2
Solve : :xg < Sg;—g— 4y =0
d’  ,d%

AT P 2 +3—= 4y=0

dx® dx?
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11,

12,

e)

g

h)

a)

b)

a)

Find particular integral of the following equation by method of undetermined
d’y | dy
—Z + < = 2x
dx?  dx

coefficients :

wifadhe %2 Awfece %+gx_y-2x % AR Ba R ssirge ey a% |

Hf(x)=-f(-x)for all x satisfying Dirichlet's condition in [ - #, # ] interval
show that the Fourier series of f ( x ) is a Fourier sine series.

it [ - #, # ) TSI x G35 WL G f (x ) = —f (- x ) TGRS ( x ) Q WA
Dirichlet -3 *I$ (W= 501 ©T (74 @ f ( x ) -9% Pl (i wiag i3 ) 21 |

1
Let F(S)=— (S>0). Find th in Laplace transfi
(S) S 1 @© 2)[ >0) e verse Laplac ransform

L' {F(s)}

1

L g
S DS 2

(S > 0) | e ReISTe Folwa LI{F(sl}ﬁq‘nmn

Solve ap + bq =1 where p = = q= £ and a, b are constants.
x y

A B ap +bg =1 AAA p=-2, g=-2 G a, b 445 |
X y
Show that the sequence of real valued function { Jo } defined by
J,x) = ——%—2 x 10, 1] does not converge uniformlyon [0, 1 ] . 5
1+n“x

R (A f&{xl-l——"’;—z-. x 10, 1] 9RO TSI SR 77 |
+nx

Show that the series # sin::lx converges uniformly to a function f ( x ) for all

n=1 N

values of x and then show that Sx) = cos;x : 5
n

n=1

oW Sma"x R EITB x 31 7wt AT &) f ( x ) BCoPEafBre Seid SR

n=1 N

GR (N @ f(x) = H# COSX

n2

n=1

Show that the series of functions 0 x)+x0 x)+x20 x)+... converges in
[ 0, 1 ] but it does not converge uniformly in [0, 1 ] . 5

O QSR AT (1 )+ x (1 )+ 220 x)+ [0, 1] Swa1te sfewnd) e
HASI( GfSHIF 7y |

|- 2



13.

14.

15.

b)

a)

b)

a)

b)

a)
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From the expansion of (1+x) o1 x+x® xB4.. ( |x| <1) obtain the
expansion of 1+ x) 2 . Justify your answer. ' 5
Qex) 1al xex2 xP+. (|x] <1) Rgfe e (1+x}3m frgfs yfemmg Fefa
S |

Find the Fourier series expansion for the periodic function f(x)=xcosx in the
interval [ - #, # ]. 5

f(x) = xcos x a’ﬁﬁﬂquwcvi?wﬁm [ = #, # | S@AICE PraEa @Tice RGeS %4 |

% 1, # x<0O
Find the Fourier series for the function f(x)=& 0, x=0
( L O<x #

Deducethat-z-sl#}—+-l-#—1—+.... pady %

5 7
% 1, # x<0O .

Sx)=& 0, x=0 mﬂﬁmqﬁmmﬁﬁﬁcﬁwamwammﬁw=
( L O<x #

=l =t =H#=+....

PR P

4 3 5 7
2 ;

Solve : xzﬂ_‘.l,l 4xdy+6y x° 2log x 5
dx?

I'. 2
AN FF xzi% 4x%+6y-x3 2log x
_ dx

Solve by method of variation of parameter

2 .
. 4y = cosec (2x) _ 5

dx2
d2

- (SV 25EH vmi‘@ SN FCH AL T ¢ Ex_ +4y = cosec (2x)

Using the method of undetermined coefficient solve (D% +1) y=2cosx,
given that y (0) =2, y'(0)=3. 5

ﬁﬁ%ﬂﬁ%ﬁb‘(.@wmw: (D? +1) y =2cos x

| y(0)=2, y'0=3
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b) Find the eigenvalues and eigenfunctions for the differential equation
=N 0( >0) withy=Owhenx=0and —==0 atx =#. 5
2 b= y dx _
2
Y, y=0( >0) et FFAI SRR TPRE @ HEGH Sorwroef Ff T
dx
I Al foafi 2y = 0 T x = 0 @R %=0Wx=#.
' dx dy
16. Solve : —=3x+4y, —== . 5
a) olve = X +4y T X+Yy

Y PEA ¢ ix—=.3x+4y. & . X+Yy.
dt dt

b) Solve the partial differential equation
y z #z z x #z _x y

yz #x zx #y Xy

|_51Cﬁs'1 e s@E W IwaE Lagrange—uﬂ?l GO YR FAYH FFA 2
Yy z #z LN zZ x #z _x y

yz #x zZx #y Xy

by Lagrange's method. 5

v o
17. a) If L{ﬂt] }=F(SJ. then prove that L # Ltu—] &= )F(u} du. Hence find the
5

Laplace transform of st R ‘ 5

- (
i L{f(6)}-F S mow o Ls L0 &= ) Fw au
S

@ (A 5“:2‘ SeFd Laplace Solled el asww |

b) Solve the initial value problem by Laplace transformation y" .y =sint;

given that y (0 ) = 0 and y"[O) = 5
Laplace ~42 /1% 192/ 33 MR &S initial value problem &3 A F% 8
y') yO) =sint, AEY (0) =09k y'(0) =1, -
GROUP - C
Full Marks : 50
et - ot
Answer Question No. 18 and any four from the rest.
St AR o G AIF GTE! (A F-(IIC! 5o 2w Tew e |
5X2=10

18. Answer any five questions :
-] #ff5 o 2icsa e e o
a) Define greatest common divisor of integers m and n.
m 8 n ¥ 7R 2 O 91310, qe0s 6 @iEm 2 (ke )

s



19.

b)

c]'

d)

e)

g

h)
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Let n be a positive integer. Express decimal representation and binary
representation of n.

n G LA AR 2e O T e RN — Sow eiwra meire e g |
Determine which of the following integers are primes.

fasfEiie s e wfba st Wb ENfers o1 fef @ |

(i) 287 )

(i) 271.

Let a, b, ¢, d denote integers and m a positive integer. If a b ( mod m ) then
show that a" b" (mod m ) for any positive integer n.

4% a, b, ¢, d AEBH FiRd At m 93 @@ IN 492 1 7% a b mod m ) =W
IR (A (@ @ b" (mod m ) ( (A-(HIH 419 #HRAT n-93 Gey) |
Find all solutions of the congruence 4x 6 (mod 4 ). '
4x 6 (mod 4 ) 7SIl 3T A fAefa @ |

Define Euler phi-function.

Euler-99  Sio3-a3 »e@] e |

Define auxiliary equation of the recurrence relation.

S A IS A e i |

Find the complement of the following Boolean expression in DNF :
xyz+ x'yz+ xy'z+ x'y' 2

frafafae e aiferem o7 DNF @ fdfa s@ ¢

xyz+x'yz+ xy'z+ x'y' 2

Answer any two questions : _ 2x5=10

Q-CFIN ¥fo 2o Tem fi ¢

a)

b)

c)

1+‘Jg
R

Prove that f_ u™2 forn! 3 where u =

“2‘!6 e, n! 3-@EH AN TFAL £ u"
(1) If a, b are positive integers, then prove that ged (ka, kb) = k. ged(a, b)
for any positive integer k. ' . 3
a, b @YF R TH, @@ @GS PR k-9 Ty AA I 8
AA.@ (ka, kb) = k. AA.8. (a, b)

u=

(ii) Prove that n® n is divided by 3, for all integers n ! 1. 2

CR-CRTCT 2P n | 1 43 & & % (A n®  n, 3 @ fRerey |
Convert (2FB5), , from hexadecimal to binary.

(2FB5),, (3 GRS (A0 RGNS weliefae % |
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20.

21.

22.

Answer any (wo questions : - 2x5=10
C-(FTCA qfS eiens O faw ¢ '
a) Solve the following Diophantine equation :

5x+ 18y =48

5x + 18 y = 48 ~SR CIGNFBIGR Fwaafba g Mo szt |
b) Prove that there are infinite number of primes.

ofle] e (Y ST A G 72l 361 |
c) What is the remainder when 6-7°2 + 7.9% is divided by 4 ?
Uit 6732 + 7.95, 4 w1 Row 2 wrzge woier Fefy aw |
Answer any two questions : 245=10
Q- g% =esi O frm ¢
a) In Z . find the inverse of[ 9 ]and useittosolve [9 Jx=]12]

2,679,191 -9 Rediof e wem @32 7 A0 A 372 [ 9 Jx = [ 12 ]

; 1
b) If p is a prime and n a positive integer then prove that (p") = p" % # BB
i p @36 ENfeTes 2 20 G4k n QB0 4TS iR 2 S1gge el S (3
1
(p")=p" @ #—
p p % p(
c) For any Boolean algebra B prove that (a+b) (b+c¢) (c+a)=ab+bc+ca for all
a,b,c B.

a. b, ¢ W @@ 9 AR FreolfIce B -93 @S 23 SIRCe e Sl (A 2
(@+b) (b+c) (c+a)=ab+bc+ca
Answer any two questions : ' 2%5=10
- qfo eesa T e
a) Find the logic circuit that represents the following Boolean function. Find also
an equivalent simpler circuit.

frafifRe 3R SermEn g wt 6Nt fd s | g Teeed aéqibe fdfy

I 3
X y z Slx,y z)
1 1 1 1
1 1 0 0
1 0 1 0
1 0 0 0
0 1 1 1
0 1 0 0
0. 0 1 0
0 0 0 0




23.
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b) Write down the Boolean expressions which represent the following logic circuit :
. :
y
Z
frafaife sy 26a damis 3w afesen fgw
Y —>
Y >
z

c) Draw a circuit using only NOR-gates that repreéents the following Boolean
functions :

(@9@slld NOR -413 17493 32 Wuferfie g ssrsaafem aame 16T o o ¢

W  Slxyl=x+y

(i) J(x.y.z)=x+yz. 2+3
Answer any (wo questions : : 225=10
Q-1 §fo elens T e ¢
a) ' Letal-landfornIZIet

a =aa K +a,a ,+..+a ,a

n nl’l

Determine the first five values of a.
4@ A a, =1 4R n! 2 &

an -ﬂlﬂn l+a2an 2 +....+an lal

an«samaoﬂsfhmﬁ‘fuwm

b) Solve the following difference equation for the given initial conditions :

a - 4an ' 4:1" 2 n#2, ao-4. a, =8,

oe eiefie W6 ol Aeies FafiRe owg-aiiedba Fnem F94 ¢

a = 4a 4a .n#2.a0-4.al-8

n nl n 2
c) Using generating functions solve the following recurrence relation with initial
condition : '

aﬂ-4an I+3 for(n! 1) and a0-2.

o 2RI MEAATS AT SPHT IR IR RS SIgE THEM0 FN41a T 2
an-4an ]+3. (n! 1)4axR a0-2.
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24. - Answer any two equations : 2X5=10
- o Aosis Sy fiw ¢
a) Let the nth term a, of the sequence {f:tn } satisfy the recurrence relation

a =7a 12a +6 for n! 3 with initial conditions a, =2, a. =8,
n nl n 2 < 1 2
Prove that a_ = 4" 3" s1foralln! 1.

{ a, } e n o o a,. a =7a | 12a ,+6 G ATEOA Brae! e 3=
(n!3@ey), weAfic=b:a =2 a,=8

BRI I A a, =4" 341 (@@ n! 1 93 G)

b)  Draw switching circuit which realizes the following Boolean expression :
( Do not simplify the expression )

z_(x+y')+xz' +7z (z+ y’]

Frsforire A aifrenba e o2 6N s e ( APIORiS 9m w90 1) ¢

!

zx+yh+xz' +2 (z+y) '

c) Show that the Boolean expressions [xl . xz) - Xg and X, - [x2

ora (3 fsferie & e (x, . x,) Xy @R X, . (x, .x;} TR LT I

; xa) are equal.






