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West Bengal State University
B.A. / B.Sc. / B.Com ( Honours, Mn,jor, General ) Examinations, 2014
PART - III
MATHEMATICS — GENERAL
| Paper - IV )
Duration : 3 Hours | : - | Full Marks : 100
The figures in the margin indicate full marks.
oATFH MRS ojef I Cres |

Answer any two Groups from the Groups A, Band C.

o=, ¥ 932 o193 Waw (W @ @ qo e Teg W)

Group - A
fremt -3
Answer any five questions. S5x10=50
QA A oo 2rrea Ted fiw)
1. a) Ina Booleé.n Algebra (B,+,.,’ ,0,1) prove the following :
") If b+a=c+a and b+a’ =c+a’, then b=c Va,b,ce B.
i) a+b'=liffa+b=avabeB. ‘ 2+3

@R T JeelS (B,+,.,’,0,1)-99 @ @W f o a b, o9 O
faPiRreaf e v :
i) W b+a=c+a @R b+a' =c+a' TWEA b - ¢ A

ii) a+b' =1%C1 a+b=a IR 93 A R[felbe e 2w

b) i) Express the Boolean expression (x’+yz) in Conjugative normal
form. )

i) Find the complement of the Boolean expression

(x+y)(x+y')x +y') in CNF. J 3+23

«



a)

b)

b)

a)
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) (x' o+ yz) T APcE CNF-a e e | ' |
ii) (x+y](x+y*](x‘+y’)WWMCNF‘@ ey |
Simplify the following Boole_am function using Karnaugh Map : 5
f(x,y,2)= x'yz + x'yz' + xyz + xyz' . |
Karnaugh Map IRE FW fasferfe qﬂh WW IE T
flx,y,2z)= x'yz + x'yz' + xyz + xyz'.

Construct the .switchinlg table for the switching function f represented by

_ the Boolean expression xyz + x'(y+2). 5

xyz + x'(y + z) BB weorwefta A3 A oS TF |

Describe different generation of computers with reference to their:
electronic components. What are full forms of DOS and FORTRAN ?2 4+1

Rfow sioTEra TEEORT SR (e SO TG I FHA| DOS &e
FORTRAN % ¥{ba ojcfaiel 7 2

Define BIT, BYTE and WORD. Discuss briefly the different coding
systems. _ 2+3

i@ : BIT, BYTE @ WORD. RifoH 6w 71w sifen sifeg fawel
i) Write short note on LQGICAL IF statement. _ 2
LOGICAL IF Rz oz il for

iij  Find the final value of K after the following FORTRAN 77/90

program segment is executed. 2
K=2 o

DO101=23,8,2

K=K+1

10 CONTUNUE
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b)
5 a)

b)
6 a) -

frafeife FORTRAN 77/90 (oNlamaaf ssiv 31 14 K-a9 jor =
@ :

K=2

DO 101=3, 8, 2

K=K+1

10 CONTUNUE

JE+logeb

iiii  Write FORTRAN expression of Be
c+dsinx

Ja +log, b

RUL @
—— FORTRAN &% o137 |

Draw a flow-chart to find the largest of three distinct real numbers
a, band c. . 5

foafd 0w T AN q, b G4 o7 N (@ A AU [y 2@ o 93l
qrziba wE 3|

What do you mean by time complexity of an algorithm ? Develop an

algorithm to find the roots of the equation ax? +bx+c=0. 1+4

G ST TN SfbeTel TS 6 @I 2 ax? + bx +c =0 TSR
For Refera ooy @b smerenfans Tl 33 |

Write a FORTRAN 77/90 program to find the product of two m x n
matrices. S5

qf® m x n e @ el @ @3 FORTRAN 77/90 CRan frgs |

Discuss briefly the basic difference between a function sub-program and a
sub-routine sub-program in FORTRAN 77/90. 5

FORTRAN 77/90-(8 @< function sub-program @t &% sub-routine-&%
Ty T ANNLFIBE FHLCHH S P |



b)

a)

b)

b)
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A function f( x) is defined as follows : .

x%2+4 for x>1

flx)=< 2x+3 for 0<x<1
3. otherwise
Write a FORTRAN 77}90 sub-program for defining f( x ). 5

wfﬁwmf(x}ﬁﬂﬁiﬁwmmm.

x2+4 T x>1
flx)=9 2x+3 T 0<x=1
3, wWeE -
9% GOMFF [ ( x )(F @R & 96 FORTRAN 77/90 HIK-CAISN (9] I |

State with suitable example the use of I E, F, X and A formats in

FORTRAN 77/90. 5

Toye TR FORTRAN 77/90 &% [ E, F, X ¢ A waibafe IR

oG forg |

Write an efficient FORTRAN 77/90 program to find the sum of
12 + 22 + 3% 4. +100°%. 5

2,02 .32, ,1002 @8 Q@egel A @R oW @b IR

FORTRAN 77/90 ¢eials ferget |

Write a FORTRAN 77/90 program to generate the Fibonacci sequence
1, 1, 2, 3, 5, 8, ... the last term being not greater than 1000. 5

@36 Fibonacci sequence, 1, 1,2, 3, 5, 8, ... T9 *§ omwfd 1000-99 S 77,

tefl ¥ Gl @Ff6 FORTRAN 77/90 CRI1ET o1 |

i) State with a suitable example the use of IMPLICIT TYPE declaration
in FORTRAN 77/90. - 2

TorgE SWIRRPIE FORTRAN 77/90-99 IMPLICIT TYPE fagfer @z
OEY A |

ii) Construct an example to show the use of nested DO loops in
FORTRAN 77 /90. 1

FORTRAN 77/90-C8 Nested § 2]/ IR <bfb SHIRAPIR (74 |
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* i) Is it necessary to use DIMENSION statements in éase of array
variables ? J ustify your answer. ) 2
Array b9If1g CFCa@ DIMENSION Sfes amze fe mwﬁ’m ? A
Te@R LA I
9. a) Write a program in BASIC to find the H.C.F. and L.C.M. of two positive
' 6

integers A and B.

qfS e I FPRYT A G B-9F AA@, ¢ Q. (¥ FAR &N BASIC-9

@2fb cenemy forge

b) What is the purpose of DIM statement in BASIC ? 2
BASIC-4 DIM fagfen Sy & 2

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

BASIC-@ TAB Soriaes Gof @l wi<fivey Biel forgr
Group - B
Rer - @

Answer Question No. 10 and any four from the rest.
10+(4x10)=50

10 71 o @A AT (¥ (I BTG AR T&R e |

10. Answer any five questions :

@ @ Ao o4rea Teq faw ¢

S5x2=10

a) Show that the series Z 3 is uniformly convergent on any

+ [f(xn2

interval on which the functmn fis defined.

(N (U S f &S WIE G5 (¥ (P ST 22—1———2 @A
n-.:]n +[f(x”

Ffed @ |



b)

d)
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o0
Show that the series of function Zx“’l, 0<x<1, is pointwise

n=1

convergent on 0 < x < 1, but the limit function is,not bounded in [0, 1 ]. -

memﬁ‘t Zx"‘, D<x<l ﬁqwm 0<x<1 @A

n=1

w@mﬁ.ﬁqﬁmwlo.u-amqﬂe

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

nx
fn(x}-l—:n;, x20.

,x20,

(i b AT TN WP FRef 967 QI £, (x) = 5

92,2 33,3 -
Find the radius of convergence of the power series x rteg— gt

2.2 3.3
22" + 32X L a7 g udifb wfesrae Y e )

3 2
Find the general so]utlon of ay_ S—d——-y- + 7= dy

dx3 dx? dx ~3y=0.

3 2 - . ) I
-d—%~55—§2’—+75-9-~3y=0 ANeRea MaRe T Fefy 3% |
dx dx: dx - e '

Find the Laplace transform of the function F(t)= 4, ..t >0.

F(t)=1t2, t > 0-99 s Foieq el T

Find the particular integral y, by the method of undetermined coefficient

2
of -3—-52’--2%3-+5y=25x2+12.
x 2
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h)

11, a)

b)

WS FRe orwfex R e ey, ety v

d’y ,dy 2
—a—z'-— -a;+5y—25x +12.

If f(x)=f(-x) for all x €[-n,n]. Show that Fourier coefficient b, =0 for
all n=12,3,.... '

T [-m,n] SWAET x-97 T WES & f(x) = f(-x) TV, O@ G4 7 glag@
3 b, =0, n=123,..

State Weierstrass M-test for the uniform convergence of a sequence of

functions, {f,(x)} defined in [ a, b |. Using this test show that the

sequence { 3

} converges uniformly in [0, 1 ]. - 2+3
1+nx _

I A | a, b (S FWES WHNFPI ST { f, (x)} 97 ANOR Sfeeed

Weierstrass M- %16 Rgs %+ aiq‘ﬁmmmmm{l x 2}
+ nx

@D [ 0, 1 | SRAE TSR WS |

Find the  sum function of the series Z falx)  where

___nx (n—-1)x
Jalx)= — _1+[n—1)2x2 - xe[0,1] and show that
" . 2 : .
S (X ) X (fatx). 5

Y fux) W aemer  womel R ew we

™ ' ' .
f"(xl=1+:§x2~1+{(:-1))§x2’ e R

()2 T (futx)).



12.

13.

14.

b)

bj

.a}
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: X X . X .
+ ons s convergent on
Prove that =+ (x+)2x+1) ' (2x+1)(3x+1) . erge
[0,%0) but the convergence is not uniform on [0,%). 5
oA @ == = = b.. @2 SrEEd b

: x+1+(x+l)(2x+l]+(2x+1](3x+1) |
[0,%0) S WA 76g Gifb [0,0) T ST SEHN 77|

Assuming the power series expansion for
(1+x)” lot1-x+x%=x3+..)x|<1, show that

2 S ¥t . e
log(1+x)=x—-§-—+T+—4-+.... -1< x <1, By using Abel's theorem
1.1 1 '
deduce that log2=1-—+—=-—+.... . 5

2 3.4
(Q+x)t=1-x+x?-x3+...,|x|<1 4@ A R @,

2 3 4
i) e i < )
log(l+x)=x ) + 3 7t l<xsl
Abel &3 Soiolifa AL T (R 3, log2 =1- é §~%+....
d’y  ody

Solve : —= +9—===cos3x. : : 5

3
e 3 : S Y 4 99Y _ o3k

dx? dx
dzy

Solve by method of variation of parameter d_2 + 4y = sec 2x . y 5

, x

. 2
(O PP (O AT I TN T : : Y+ 4y = sec2x .
X

- Using the method of * undetermined coefficient  solve

2—- = 2x i 5...51-..
(D“-D+6)y=e“"sinx, D O . 5

IS Tze oS SN % ¢ (D2 - D +6)y = 2 sinx, Daadz.,
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dxdy

at +2x+y=0

b) Solve :

dy _ ,
E+5x+3y-0. 5
dx dy

bl at ar

+2x+y=0

dF—+5x+3y 0.

15. a) Find the eigenvalues and eigenfunctions for the dlfferentlal equation

d2

dx?

+?Ly=0 (A>0) with y'(0]=y'(1]'=l g S

2
‘; +Ay=0 (h>0) SR y{O]—y(l)-O\ﬁ'ﬂ ﬂm
x

TR @ WIReH SrrneefH Ry w.i : ;
b) Solve the following partial differential equation by Lagrange's method :
zz—pz+qz+(x+y}2=0. 5
s e wee AN Lagrange oMHfo% ARITH AN I
z2—pz+qz+(x+y]2=0.
16. a) Find the Fourier series expansion of the function fdefined by
flx)=0, n<x<0
=x2, Osx<m.
2 ' o
1 1 1 5

Hence, deduce L TR SRPOR. I
6 22. 32 42

f(x)=0, -n<x<0

= x2 , 0fx<m.

Uy | 1 1
aq 1‘__= e R
T (Y | 3 1+2-2+32+42+.'"'



17.

- b)

b)
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'Find the Fourier series of the function

flx)=2k, -n<x<0
=0,0s<sx<n, -

where kis a constant, 5

e sy gfm @ fidg v

flx)=2k, -tr<x<0

=0,0=<x<m,

NIE k @3 5T

If L{f(t)}=F(s), then prove that L{f(at)} =%F(§J, s,a>0

,0<t<2
“f‘” k,t22

find L{f(t)}. 3+2
W L{f(t))=F(s) TN O@ &4 357 T L{f(at)} =%F(£—], s,a>0

' 0,03t52
Wrie)= k,t22

O® L{f(t)} T

2

Solve using Laplace transformation, the equahon 9—!

32 dt +2y 2e

given that y(0)=3, y'(0)=5. ‘_ : 5

Wmmmﬁ 3dy+2y =22 ey R

(NA y(0)=3, y'(0)=5.
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18.

Answer any five questions :

Group -~ C
fete - o

Answer Question No. 18 and any four from the rest.
10+(4x10)=50

1aa<maaewmmmﬁmmﬁ—-n ‘
5x2=10

@ @ I orm Tex i ¢

a)

b)

- d)

Let a, b, c be integers such that a # 0, If a|b and a|c, then prove that

a | (ax + by) for any integers x, y.
M a, b, ¢ PN W, AUA a#0 9 I g|b 9 a|c TV, ORET 2
FFT @ a|(ax + by) AVE x QR y @ M 727 |

| Find all prime divisors of 40!

40! M =1 Gifere Sesimpafer Mo ww |

If @, b, ¢ are positive integers such that ged (@,be) =1, then prove that
ged(a,b)=1=ged(a,c).

MW @, b, c FNF ORA TV @A ged(a,be)=1, ORET AN FEN (F
ged(a,b)=1= ged(a,c). ‘

If a=b(modm) and ¢ = d(modm) then show that a +c =b +d(modm).
MW a=b(modm) &R c=d(modm) 3TN ORE W @
a+c=b+d(modm).

Find ¢(260) where ¢ denotes the Euler's phi_funcfion.

¢ I Euler-93 phi WS T7 OIRET ¢(260) FoF 334 1.

Determine the h1ghest power of 2 d1v1d1ng (11010100 ),.

2-67 AT q7e O F© TET AT 2 FWAM (11010100 )p-CF vrmfl‘q'm
fRrerfers @ 2



19.
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g Find a recurrence relation for the sequence :
§:2,6,10, 14, ...
frafrfie sq@aba o 9alb age Fefy sw
$:2,6, 10, 14, ...
h) In a Boolean algebra (B,+,.,’), for all a,bceB if b+c=c+a and
b+a’' =c+a’' then prove that b=c.
(B,+,.,") <3 My forfre 31, B93 S@f 593 q,b,c 97 & WMk
btc=c+a SR b+a'=c+a' W, RE NI IFAA, b=c.
Answer any two questions : 2x5=10
A @H {6 oty 93 fim -
a) Use  mathematical induction to prove the following
e + L 4.4 1 - et fOF any positive integer n. 5
1.2 23 7 n(n+l) n+1 :
e s owfe0s (N A b = L SR G
1.2 23 nin+1l) n+1
AN n-9F AT
b) i) Find the ged of two integers 723 and 45 and also find s and t such
that ged ( 723, 45 ) = 723s + 45t. 3
723 @38 45 PPRUMBA ged Rfy 371 s a2 ¢ By v99 AU
ged (723, 45 ) = 723s + 45t TH| '
ii) Convert (8F5), from hexadecimal to binary notation. 2
(8F5),¢ 9% cAOTGI exnifoee fafaunat afFee erem w1
c) Find all solutions of the Diophantine equation 3x +2y =6. - 5

Diophantine FTNFJ9 3x + 2y = 6 -9 YA AT 3%
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20.

21.

Answer any two questions : 2x5=10

@ @ ¥fY eea o fw :

a) If ais a posmve mteger such that ged|(a, 429)- 1, thcn prove that
= 1(mod 429). _ g 5

3ft aamwfbumqﬂfwwnmwmﬂm@ (a,429)=1 T, O &1
9 (A a*®0 = 1(mod 429).
b) Is (23 AES),¢ is divisible by 3 ? Explain. 5

(23AES5)¢ & 3 w1 faeren 2 anam i

c) Find the correct check digit for the following ISBN : ;
81 — 203 — 0871 — -~ 5

81 — 203 — 0871 — ISBN-7 &7 ©% 1R (digit check) eunfs Fefy T
Answer any two questions : 2x5=10.
A @ %o &R Se i
a) i) Let first 9 digits of the ISBN of a particular book be

0 — 673 — 38582. Then find the check digit. 3

936 32-97 ISBN-nfba eiew 73 % 0 — 673 — 38582 1 Fewfa

Afo% 1R (check digit) e ey %7 |

ii) Determine whether the following ISBN is valid : - ' 2
81 —213—0871—9 .

s 1SBN senfb 12y (valid) e fefy w52 -
81 —213 — 0871 —9

b) Set up a Round-Robin tournament for 8 teams. 5
b 7o1 MR AR @FY @I Round-Robin AfStaifer wifre o %
c) Solve the set of congruences using Chinese remainder theorem. ' 5
x =1(mod 4)
x=3(mod7)

x=5(modl1)



22,

23.
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Chinese ©I1y ToiNoara I AufRS congruence off@ Ayme AW
fAefy 33+ :

x =1(mod 4)
x=3(mod7)
x=5(modl11)
Answer any two questions : 2x5=10
W Y e Ted e

a) For any Boolean algebra prove that (a+b)(b+c)(c+a)=ab+bc+ca for
all a,b,ce B. ) 5
¥ W T ANersifieex o o9 397 A (@ +b)(b+c)(c+a)=ab+bc +ca
(B-97 995fS (¥ (¥ q,b,c -93 &) |

b) Construct the truth tables for the following Boolean expressions : 5
i) x(y+x')

ii) xy' +y(x'+z).
Frsforire 3ot AT @y erel TR e e -
) ox(y+x)
ii) xy' +y(x' +z).

c) Express the Boolean expression (x+y)(x+y')(x'+2) in DNF in two
variables x, z and also express it in DNF in the variables x, y, z. 5
(x+y)x+y')x +2z) W ?ﬂﬁﬁ‘l’ﬂ@x, z BFIACA9 ATH DNF-@Q AP FF |
@ MR x, y, z 5ETA SNCH & DNF @ 2T 33+ |

Answer any two questions : 2x5=10

@ W %Y et Be fi -

a)  Determine whether the sequence {a, |- is a solution of the recurrence

relation a, =2a, , -a,_, forall n 22, where a, =2" foreveryn>0. 5
MW a,=2" (n > 0) T O® AW I A (a7, @D
a, =2a, ,-a, o ( AH n22) 9% AFS ¥5HH Brae Mg @ 641 |
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24.

Solve the foliowing difference equation for the given initial conditions :

b) -
a,=-4a, ;-3a, ,:n22, a3=2, a,=-8. 5
e A *Safer ey FafeEe sma afieaba s Aoy a6+ ¢
ap=-4a, ,-3a,.,:n22, ay=2, a;=-8.
c) Use generating functions to solve the following recurrence relation :
a, =3a,_+2 foralln21, a; =2. 5
| PEE GerHE IR @ e Sge s e e
a, =3a, +2 AT n21, qy = 2-99 & |
Answer any two questions : ' 2x5=10
@ @ K6 2Aew Taq e -
a) Solve the following recurrence relation with the given initial conditions :
a, =6a, ,-8a, , where ay =1, a; =0. 5
ave eufi *&es Rafie wge seEba smym Aoy 9 -
a, =6a,_, -8a, , Q@ ay =1, a, =0.
b) Find the solution of a+b+c¢ =10 where a, b, ¢ are integers satisfying
O0<a<2, 2<b<4, ¢ =4 or5. Use generating function. 5
TAT JAHF JIZIR I@ a + b + ¢ =10 02 saaea [y @1 @@
a, b, c FRY &R 0<a<2, 2<b<4, c=4 45,
c) Draw a switching circuit for the Boolean expression

[(x+y)x+y)y+x]+yy'.
Find the equivalent simplest circuit. tei 5

fafeie g afmEna eeme 523t 260 o a% ¢
[(x+y)(x+y)y +x]+yy’
AT HFeTON IS Aefy F% |






