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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2014

PART - III
MATHEMATICS — GENERAL
Paper - IV
Duration : 3 Hours ] [ Full Marks : 100

The figures in the margin indicate full marks.

AT NS A e |

Answer any two Groups from the Groups A, B and C.

et =, 4 @32 93 T& (U@ @ @I K faoie Teg e |

Group - A
frorst - =
Answer any five questions. S x 10 =250

@ @ 6% o Taq e |

1. a) In a Boolean Algebra (B,+,.,’ ,0, 1) prove the following :
i) If b+a=c+a and b+a’'=c+a’,then. b=c Va,b,ceB.
i) a+b' =1iffa+b=aVa,beB. 2.+ 3

@H @R AeeFre (B,+,.,',0,1)-99. @ @ & oM a b, c91 &

fefieafkr e % -

i) W b+a=c+a 9R¥ b+a' =c+a’ TWOE b-c 2
.o = . S, S -
ii) a+b' =1 %@ a +b=a TR 93 e 3felbe ey 2@ |
b) i) Express the Boolean expression (x’'+yz) in Conjugative normal
form.
1) Find the complement of the Boolean expression

(x+y)x+y' )(x' +y") in CNF. 3r#2
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Aot CNF-@ 2em F |

CREL S e e
i) (x +y)(x+y )(x +y') bz sz ARl CNF-@a FefT s
Simplify the following Boolean function using Karnaugh Map : )

flx,y,z)=x'yz+x'yz' + xyz + xyz'.

o

Karnaugh Map 392 @@ fsfife @ et e o6
flx,y,z)=x'yz+ x'yz" + xyz + xyz'.
Construct the switching table for the switching function f represented by

the Boolean expression xyz + x'(y+z). S

—_ = L = e T o, EoL e
cuz + x'(u + z) S3be Serwstg 736 N Ao A |

J o a

Describe different generation of computers with reference to their
electronic components. What are full forms of DOS and FORTRAN ? 4 + 1
o8 AGEE vEsade wima tanifed SoAMI EICE 991 FFN 1 DOS @<

= =
DTDA ] v Wi ol 9
RTRAN *I%1 qIbd #j<<®f 1P

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

sieeal i ¢ BIT, BYTE @ WORD. fifen 4am7@ Me srafon i e fe |
i) Write short note on LOGICAL IF statement. 2

LOGICAL IF f4qfea ora Brarl ey |

Find the final value of K after the following FORTRAN 77/90
program segment is executed. 2

K=2
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fAsfEifae FORTRAN 77/90 conamsiafs sevima a1 %/ K-9a3 pOIE A
(@4 A ¢

K=2

DO101=3,8,2

K=K+1

10 C()N’l‘UNUIi

Ja + log, b

111) Write FORTRAN expression of :
c+dsinx

Ja +log. b
VAT O8e® 97 FORTRAN %%l 13 |
crdsinx .. 5

Draw a flow-chart to find the largest of three distinct real numbers

a, b and c. S

[o4Ib HoF AT HA a, b @R ¢-d W& (@ AR ® 726 [efy g o1 9B

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
Qb BEefaws-az 798 wfterel I16s fF @R 2 ax? + bx + ¢ = 0 ANFACE
et e Gy @<t spETenfavs ol <6 |

Write a FORTRAN 77/90 program to find the product of two m x n
matrices. S
46 m x nanfiEE edawe Rf@a o @t FORTRAN 77/90 ciiams o1 |

Discuss briefly the basic difference between a function sub-program and a

sub-routine sub-program in FORTRAN 77/90. S

FORTRAN 77/90-Co @36 function sub-program @<¢ @36 sub-routine-94

N o AP SFCF AN 9 |




~J

b)

a)

b)

a)
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A function f( x) is defined as follows :

S :
x4 lot. xi24

FExEs ox 3 for O xs]
3, otherwise
Write a FORTRAN 77/90 sub-program for defining f( x). o

a3 SerEs f( x ) FEfEReom e

x2+4 T x2>1
Hx)= Ix+3 WA O0sx<1d
L9 SOIRIR
43 EPET f( x )P 1A G @Fb FORTRAN 77/90 I-THE od! %A |
State with suitable example the use of I E, F, X and A formats 1n
FORTRAN 77/90. <

o~

Toye THIRAPR FORTRAN 77/90-99 | E, F, X 8 A T IIRM
A E o1 |

Write an efficient FORTRAN 77/90 program. to find the sum of
¢3% 5 ri00°. 5

.32, 41002 @3 C@ewen A 9@ @ alo I
FORTRAN 77 /90 Cefams foige |

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. S

D

a3

b Fibonacci sequence, 1, 1, 2 R PR SURT s 26 1000-99 sifgs w9,

2o T4 & @36 FORTRAN 77 /90 CRIEIT @14 |

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

Tore TWIRAPR FORTRAN 77/90-49 IMPLICIT TYPE fgfen @<z«
OEY FEA |

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

FORTRAN 77 /90-C5 Nested § #[(94 AR %5 THIRAPIR (11
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11i) [s it necessary to use DIMENSION statements in case of array
variables ? Justify your answer. 2

Array beiI*4 (@ DIMENSION Ofeq a@ziq fo a@meam 2 seme
Se e NI e |

9. a) Write a program in BASIC to find the H.C.F. and L.C.M. of two positive
integers A and B. 6

‘jﬁ:‘ A4ue I[P fo’ii?m A € B-A9 9.1.®8. @R .18, (I9 9K &) BASIC-9
Q3fo coNtesy forgA |

b) What is the purpose of DIM statement in BASIC ? 2
BASIC-@ DIM fegfsn Sy v 2

c Write a short note on TAB function in BASIC. 2
BASIC-@ TAB %39 oig @36 e Bl ferya |

Group - B
faete - 9
Answer Question No. 10 and any four from the rest.
10 +(4 x10) =50
10 72 2% @R Y (T (PN BIAG e Ted fa |
10. Answer any five questions : S5Sx2=10
T (I Afo efesw Teg e -

1
a) Show that the series E —_—
2 2
n=1 n-+ [f(X)]

interval on which the function fis defined.

is uniformly convergent on any

£ 1
(AN (A TS £ NES AR G99 (A (P ST Z— e CliiT
in+f P

SIS 3@ |




d)

g
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o0
Show that the series of function Zx"fl, 0<x<1, is pointwise
n=1

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

G (T SerRerd Al > X" 0<x<1 R WpTE 0<x<1 WA

n=1

afea, feg M s [ 0, 1 @ s 73

Find the limit function for the sequence of functions {fn}n where

nx
fn(x)im, X0

{fry )y SEIOR ST SCorF s [Nofy 399 (AT falx) =5, x20.
+
22,2 33,3
Find the radius of convergence of the power series x + 5Tt 3t

22)(2 33X3
X+ =—+

% it I a2 qre N wfesaa ammny Ry

Find the general solution of —= -

3 2
e Sd—y+7dy 3y=0.
dx3 dx? dx

d3y dzy
. AW
dx dx

: 73_5’ -3y = 0 Feaeiba sTqRe T Fofy I |
X =

Find the Laplace transform of the function F{t)= $2 , t>0.
F(t)=1t?, t > 0-QF s FNDI T T |
Find the particular integral Yp by the method of undetermined coefficient

2
of & ¥ 594 5y 58,2 00

dx? dx
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13 a)

wfne el sfafed AR e 7wt y , e a9

dzy 5 dy

2 _2-2 5y =25x% +12.
dx? dx

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

all-f="10203"-"

T [-n,n] SGAET x-AQF e AL G f(x) = f(-x) T, O@ @I @ A

AR eh: =10, i 3

n

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

- . converges uniformly in [ 0, 1 ]. 23
14+ nx” J

(
1
sequence JL

% SOAET [ a, b |-(S NLETS JAGIHEA TqEH | f, (x)} 99 FNe wfefaced

( \
|

Weierstrass M-oiarsift faqe a1 @2 »@% J@IeR @b (lH @ <‘ “’:mz i

S@H [ 0, 1 ] SSAE IO e |

Find the sum function of the series Zf, (x)  where

folx)= ’U; G (n—l);( 5 xe[0,1] and show that
1+n“x 1+(n-1)"x

LY 1)z Y (fu). 5

Z fn(x) @M [y SPFPI0 fefy ST 3

fulx)=—"— - ("”’1),’; -, xe[01]1 WM @ x = 0 frqwe
1+n“x 1+(n-1)"x

L3 ) T (ftm).




12 a)
b)

13 a)
b)

14. a)
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Prove that ey 2 + g +... 1is convergent on
x+1 (x+1)(2x+1) (2x+1)(3x+1)

[0,) but the convergence is not uniform on [0,). S

N @ —= - - . @% W s

x+1 (x+1)(2x+1)  @x+1)3x+1) "

(0,00) A SSTA Y G [0,00) FIAE TSI ASTA 7F |

Assuming the power series expansion for

(1+x)*1=1—x+x2-x3+...,|x|<1, show that

2 3 4

log(1+x)=x~—xz—+%--xT+..., -1< x <1. By using Abel's theorem
deduce that lo; 2—l—l+l—l+ 53
g2= stgog

Q+x) =1-x+x2-x3+.. | x|<1 4& @ ¥ @, ‘
2 ! 4

1og(l+x):x——%—+%—%+..., +l<x<l.
Abel-a3 Sstorafoa RRT N (A ., log 2 =1-%+%—%+....
3 .
Solve : - y+99}i:cos3x. 5
dx3 dx
3
AN FFA M_+9d—y:cos3x.
dx3 dx
d2y
Solve by method of variation of parameter e 4y = sec2x . 5
dx
2
@Wﬁwwﬁoﬁmﬁmwwwzd_gwy:seczx. *
dx
Using the method of undetermined coefficient solve
(D%~ D +6)y=e sinx, Dao- 5

dx

e 2o oEfers WL F%F : (D2 - D +6)y = e**sinx, B

dx
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b) -

b)
15. a)
16. a)

dx dy

Solve : —dT+—cF+2x+y =0
dy
i 5x+ 3y =0. 5
dx dy
W PP . — == = 3
g ¥ S v +2x+y=0
dy
v i 5x+3y=0.
Find the eigenvalues and eigenfunctions for the differential equation
d?y g : =
+Ay =0 (A>0) with y"(0)=y'(1)=0. - 5
dx? : £eir

2 : -
2 12/+Xy:0 (A>0) &P FNFACER  y"(0)=y'(1)=0-97 T SR
dx s

TE @ SRR Soiwpafel Nl |
Solve the following partial differential equation by Lagrange's method :

zQ—pz+qz+(x+y)2:0. o
e wnehie e FNe9T Lagrange Safoq R TG S

22 —pz+qz+(x+y)2 =0.
Find the Fourier series expansion of the function fdefined by
Flx)=95 n<x <0

= x2 ~TUSx<m,

2
Hence, deduce —71—=1+L+—1—2+—-1—+.... : o
6 + ol Lonisy G

e serssiee TiRe afite Rge w3
Flx)=0,-1<x=<0

=x2, 0.<5x <7

2
T OO & =] bih bbb




b)

b)
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Find the Fourier series of the function

fix)=2k; Rex<0

=0 . 0 x<x;

where k is a constant. 5
iR worssiba i cift o w59 -
Fix)=2k, ~axX=0

=020 = N

@A k QI &IF |

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

0,0<t<2
HF (=24  4a0

find L{f(t)}. : 3+2

ﬁﬁL{ﬂtH:FW)fﬂWKQWQ¢@HNlnfmﬂ}:%F(S) s,a>0

0,0<t<2
Wf(t)= |k, t>2

©W@ L{f(t)} R FIFA |

2
Solve using Laplace transformation, the equation 9——12! - 3%—}: +2y = 2¢?
dt
given that y(0)=3, y'(0)=S5. -5
2
I FAWE IR IR E—éy-—s%%uy:ze?‘ ANFIAHT AN FA
dt

@AE y(0)=3, y'(0)=5.
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18.

Group - C
Tt - ot

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

18 72 2% @32 O] (¥ (P 510 A7Hd Bed wH |

Answer any five questions : S5x2=10
T I H5fS eieem e fuw
a) Let a, b, c be integers such that a #0. If a |b and a|c, then prove that

b)

c)

d)

a | (ax + by) for any integers x, y.

;M a, b, ¢ PN W, RIA a0 92 I a|b @R a|c 2, ORE 2T
T @ a | (ax + by) @ x @I y T P 213 |

Find all prime divisors of 40! »

40! 2167 79 e Seomaafer Nefy sz

If a, b, c are positive integers such that gcd(a,bc)=1, then prove that
gced(a,b)=1=gcd(a,c).

MW a, b, c FYF APRAT W @A ged(a,be)=1, ORE &AW IFF q
ged(a,b)=1=gcd|(a,c).

If a=b(modm) and ¢ = d(mod m) then show that a+c= b+d(modm).
AW  a=b(modm) @R c=d(modm) TN OEHA @AW @
a+c=b+d(modm).

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

¢ ™ Euler-93 phi S3 I O ¢(260 ) ey % |

Determine the highest power of 2 dividing ( 11010100 )o-

2-93 FHrF IR TS IS IET TR 2 MM ( 11010100 ),-F Fowjefasy
Rreifere Faw 2




19.
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g) Find a recurrence relation for the sequence :

5197910, 14, ...
frsfefie saafta o qeft wige Fe o
5126, 10,14,

h) In a Boolean algebra (B,+,¢,"), for all a;bceB if birc=c+a and

b+a' =c+a’' then prove that b=c.
(B,+,.,") @b M Aooifre 201, Bag wwsfs swy a,b,c -93 Ty Iy
b+tc=c+a @R b+a’ =c+a’ TV, OE AN PN A, b=c.

Answer any two questions : 2x5=10

@ FH o oty Teq e -

a) Use mathematical induction to prove the following
L+ B +...+ : = e for any positive integer n 5
12 38 AN nai Y B e
fes SR e o cw Ly L 1 N e e

#2523 nn+1l) n+1

RN n-97 Sy |

b) i) Find the ged of two integers 723 and 45 and also find s and ¢ such

that ged ( 723, 45 ) = 723s + 45¢. 3

723 A% 45 APRAMBA ged Ay e s @q ¢+ ey v @IE
ged (723, 45 ) = 723s + 45t TN |

i) Convert (8F5), from hexadecimal to binary notation. 2

(8F5);¢ @ QIS S1enfbres fafer affics eremt e |

c) Find all solutions of the Diophantine equation 3x + £Uy=0. 5

Diophantine F¥A9 3x + 2y = 6 -7 FAU ey T2 |
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20.

21

Answer any two questions : 2x5=10

@ @ ¥ 207 Ted e -

a) If a is a positive integer such that ged(a,429)=1, then prove that
a*®% = 1(mod 429). 5

I @ @ @3 LA 2 Y IR G A5NS. (@,429) =1 T, ORE A
3F4 @ a?®0 =1(mod 429).

b) Is (23 AES), is divisible by 3 ? Explain. 5
(23AES), & 3 @ faeren 2 an fus |

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

81 — 203 — 0871 — ISBN-f64 &4 @& AB1Z (digit check) b Aem 3w

Answer any two questions : 2x5=10
@ @ ¥ 2rera Teg e -
a) 1) Let first 9 digits of the ISBN of a particular book be

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

aFfb 33-99 ISBN-NGa oYy 936 5= 0 — 673 — 38582 | eaniha

3% BB (check digit) 3enfe el g |
i) Determine whether the following ISBN is valid : 2
81 — 213 — 0871 —9
frsfeifie 1ISBN 3122016 34 (valid) 61 ey o6 -
81 —213—0871—9

b) Set up a Round-Robin tournament for 8 teams. S

66 Wel WHeZe FAE@ 9T @6 Round-Robin afew@ifrer wifers! siov ag |

Solve the set of congruences using Chinese remainder theorem. )
x =1(mod 4)

x =3(mod7)

x=5(modl11)




21
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20. Answer any two questions : 2% 5=10
T @ %6 A0 Ted ud -
a) If a is a positive integer such that ged(a,429)=1, then prove that
atae = 1(mod 429). 9

MW q Q@9 Qb LAY o2 TN IF G AN, (a,429) =1 W, ORET A

%9 @ a*®0 = 1(mod 429).
b)  Is (23AES5),, is divisible by 3 ? Explain. 5

(23AES5),, o 3 @iz feren 2 amam e |

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

81 — 203 — 0871 — ISBN-0% &1 @& AB1Z (digit check) Hefb Aefm o |

Answer any two questions : 2x5=10
@ @ wfo e Teg fi -
a) 1) Let first 9 digits of the ISBN of a particular book be

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

a6 I3-99 ISBN-72fba o5 730 =% 0 — 673 — 38582 | FxmHa

{9 ABIR (check digit) 3B Fefar e |
1) Determine whether the following ISBN is valid : 2
81 —213—0871 —9
fraferiie 1SBN 314mfe (a4 (valid) 1 fefa o -
81 — 213 — 0871 —9

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

60 el BLX1e1Ze FAE@ @9 @6 Round-Robin aifer@ifrer wifea so9 @< |

c) Solve the set of congruences using Chinese remainder theorem. 5
x =1(mod4)
x =3(mod7)
x=5(modl11)




22.

23
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Chinese @ISI(y Sooieira 7RI F%feif® congruence @fe@ snae ssna=

BREE T
x =1(mod 4)
x=3(mod?7)
x=5(modl11)
Answer any two questions : 2x5=10
T (1 %6 2rea Ted fus
a) For any Boolean algebra prove that (a+b)(b+c)(c+a)=ab +bc+ca for
all a,b,c e B. 5
@ (N Ny Ferelfeieed &y oA IFF @ (q + b)(b+c)(c+a)=ab+bc +ca

(B-94q 9%5(@ (¥ (F9 a,b,c -9 &) |

b) Construct the truth tables for the following Boolean expressions : 9
i) x(y + x')
1) xy'+y(x'+z).

frfefae e afrera o= sTorel s oy e ¢

1) x(y+x')
ii) xy' +y(x' +z).

c) Express the Boolean expression (x+y)(x+y')(x'+z) 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) INT AR x, z 55TE SACF DNF-Q A 3 |

@ AR x, y, z 5EIA AATF 8 DNF @ AP I |
Answer any two questions : ; 2% 3= 10
¥ I v 2va Teq fud : »
a) Determine whether the sequence {aq, :;f'.,o is a solution of the recurrence

relation a, =2a, , -a, , forall n>2, where a, =2" foreveryn>0.. 5
n n-1 n-2 n 4

i an:271 (n > 0) Y, ©H@ NATF A {a”}:_,o 3(‘1_@74%

, (ANE n>2) @8 UGS 750 Pl g s 41|

a, = 2(111 ol

~




M
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24,

b)

-3an,22n22, 00:2’ a1:—8_
Use generating functions to solve the following recurrence relation :
an:3an_1+2foralln21,a0:2, 5

a»wmw*wmwmﬁﬁf%mwwﬁwmw:
a, =3a,_; +2 I nzl1, a; = 2-93 &y |

Answer any two questions : 2x5=10

X @A 7 ovrw Swg fay

a) Solve the following recurrence relation with the given initial conditions
a, =6a,_, ~8an,_2 where A =1, a; =0. 5
mmwﬁasmwﬁﬂﬁfﬁr—\awe TR ST frefy sy -
an =6an_1 ‘8an_2 NW ao =3 ’ al =10,

b) Find the solution of a+b+c=10 where a, b, ¢ are integers satisfying
O<ac<2, 2<p< 4, ¢c=3 or5. lse generating function,. S
PP TN A2 @ a+b+c=10 AMeafba s fey FEN (I
a, b, ¢ iy @3e 0<a<2, 2<b<4, c-4 35,

c) Draw a switching circuit for the Boolean expression

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

ﬁﬁ%ﬁr@ﬁnﬁﬁﬂﬁﬁamﬂsﬁwﬁﬁww:

[(x+y)x+y)y+x]+ yy
QP STHeTon IS fefy a2y |




