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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 1 [ Full Marks: 100

The figures in the margin indicate full marks.

~~~~'(!3~'~~1

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

~~-<fi,.~ ~<f~ ~-~~ ~~ C~ c<r c<PR ~ ~~ ~ ~ I

Group - A

~~-<f)

Answer any five questions. 5 x 10 = 50

1. In a Boolean Algebra (B, +,., I ,0, 1) prove the following:a)
i) Ifb+a=c+a and b+a'=c+a',then b e c v a.b.c e B:

ii) 2 + 3a + b' = 1 iff a + b = a \/ a, b E B .

~ ~ ~sff~ (B,+,., I ,0, 1)-~~. c<r c<PR ~ 9fl1 a, b; c-..!l~ iWlf

~'(!3~~"1~:

i) ~ b + a = c + a ~<f~b + a' = c + a' ~ ~v::rb =- c ~C<11

b) if Express the Boolean expression (x' + yz) in Conjugative normal

form.
ii) the of Boolean expression

3 + 2

Find complement the

(X+Y)(X+yl)(X' +y') in CNF.
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i) ("x' + yz) ~ '~nfXrfG-r-<llCNI<'-~~1l<\ ~ 1

ii) (x+y)(x+y')(x' +y,') ~ ~<ll~CNF-~ Rc;f?:r~1

2. a) Simplify the following Boolean function using Karnaugh Map: 5

J(x,y,z) = x'yz + x'yz' + xyz + xyz' .

J(x,y,z) = x'yz + x'yz' + xyz + xyz' .

b) Construct the switching table for the switching function J represented by

the Boolean expression xyz + x' (y + z) . 5·

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

~ ~ ~'>f9<f'~M ~ ~<q'1Ii\!J<qS "@"9f1"fR-mc9fN <f<f.n ~ 1 DOS ~<f~

FORTRAN ~ ~ '~9f ~ ?

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

4. i) Write short note on LOGICAL IF statement. 2a)
LOGICAL IF ~ "@"~ ~ M~ I·

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

K=2

DO 10 I = 3, 8, 2

K=K+l

10 CONTUNUE



iii) Write FORTRANexpression of ra + loge b .
c + dsinx 1
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~~ FORTRAN 77 /90 C2l1~~-s1t- ~ <t>~ 9@ K-<!l~ ~ ~

~~:

K=2
DO 10 I = 3, 8, 2

K = K + 1

. 10 CONTUNUE

ra + loge b -<!l~ FORTRAN~9f M'fll
c + dsinx

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

~ ~ ~ ~~~ Q, b <!l<f~ c-~ ~<n C~ ~ ~~~ R-91T ~ iSRT <!l<T>fG'

~~~~I

5. a) What do you mean by time complexity of an algorithm ? Develop an
algorithm to find the roots of the equation ax2 + bx + c = 0 . 1 + 4

<!l<!5fG \5fWl1~-<!l~ ~ 191fG"1I.!ll <fC1C\5 f<:s ~ ? ax2 + bx +' c = 0 ~~

~ R9~ iSRT <!l<T>fG'\5l1T"1t~ ~41 ~"'f I

b) Write a FORTRAN 77/90 program to find the product of two In x n
matrices. 5

6. a) Discuss briefly the basic difference between a function sub-program and a
sub-routine sub-program in FORTRAN77/90. 5

FORTRAN 77 /90-~ <!l<!5fG function sub-program <!l<f~ <!l<!5fG sub-routine-ere

~<n ~ 9f1~~M ~~~9f \5llt"1Ib"lI ~ I
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b) A function f (x) is defined as follows:

{

x2 + 4 for x ~ 1
f (x) = 2x I- 3 for 0::; x s 1

3, otherwise
Write a FORTRAN 77/90 sub-program for definingf( x). 5

l!l<l$ \5Tt~ f (x ) ~~15Tc<r jf~Nf\5 :

{

x2 + 4 1l~ x ~ }

f (x) = 2x + 3 1l~ 0::; x s 1
. 3, \5Rl~ ,

l!l~ \5Tt~ f( x )-«15 CC1~ ~ l!l<l$ FORTRAN 77 /90 ~-W1~ ~ ~ I

a) State with suitable example the use of I, E, F, X and A formats in
FORTRAN 77/90. 5

~~ ~~~ FORTRAN 77/90-l!l?i I, E,. F, X '8 A ~~~ ~

~M"fT1

III

b) Write an efficient FORTRAN 77/90 program to find the sum of

12 +22 +32 + ... +1002. 5

}2 + 22 + 32 + ... + 1002 l!l~ 0fI~ Rcfu ~ 'SRI l!l<l$ ~

FORTRAN 77 /90 CW~ M"fTI

a) 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

l!l<l$ Fibonacci sequence, 1, 1, 2, 3, 5, 8, ... <r@ ~ 9fI'ffG 1OOO-l!l~\5ff~ ;n.r.

~ ~ ~ l!l<l$ FORTRAN 77 /90 CW~ M"fTI

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

~~ ~~ FORTRAN 77 /90-l!l~ IMPLICIT TYPE ~ ~

~~~I

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

FORTRAN 7.7/90-05 Nested ~ ~9Rl ~ l!l<l$ ~~ ~ I



iii) Is it necessary to use DIMENSION statements in case of array
variables? Justify your answer.. 2
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Array ~ ~ DIMENSION ~ ~ ~ 21C~liST~~ ? \!ifI~

~'~~~ffil

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

~ ~ ~ '1~~~A ~<r~B-~~ ~Pfl.~. ~<r~C1.jfI.~.QRf~ ~ BASIC-~

~<l$ C2l1~ fc1~ I

b) What is the purpose of DIM statement in BASIC? 2

BASIC-~ DIM ~ ~ ~ ?

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

BASIC-~ TAB ~~ ~9@ ~<l$ ~~N~~ fc1~ I

Grou~ - B

~'5f - ~

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

10. Answer any five questions :

~ c<IlR ~ 21~ ~ ffi :'.
5 x 2 = 10

a) 00 1 .
Show that the series L lS uniformly convergent on any

n=l n2 + [f(x)J2
interval on which the function fis defined.
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b)
00

" n-l~x ,
n=l

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

Show that the series of function o ~ x < 1, is pointwise

00

~ ~ \5rC9f'll'r~ ~9t Lxn-1
, 0 s x < I f<I., ~i'iIC~ 0 s x < 1 ~'t!\~ICd'j

n=l

c) Find the limit function for the sequence of functions Un In where
nxIn (x) = -1--' x ~ 0 .+nx

d) 22X2 33x3
Find the radius of convergence of the power series x + -2- + -3- + ....

e) d3 d2 dFind the general solution of -f -5----t + 7 dY - 3y = 0 .
dx dx x

f) Find the Laplace transform of the function F (t ) = t2 , 't > 0 .

g) Find the particular integral y p bythe method of undetermined coefficient

d2 dof ----t - 2 dY + 5y = 25x2 + 12.
dx x
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'5Ii\Q>~fG [ 0, 1 ) '5I~'$tlC"1 >1~~lC<1 '5IN,>11~ I

b) Find the sum function of the series Ifn(x) where

nx (n -1)x x E [0,1) and show thatfn (x) = 2 2
1+ (n _1)2 x2 '1+ n x

d~ (Ifn(xJ)* Id~ (fn(x)). 5

Ifn(x) ~9Rr C<fl~ ~9f'lASfG R~ ~ ~~

d2 d-.JL - 2--1L + 5y = 25x2 + 12 .
dx2 dx

h) If f(x)=f(-x) for all XE[-1t,1t). Show that Fourier coefficient bn =0 for

all n = 1,2,3, ...,

~"l b.; = 0, n = 1,2,3, ... ~

11. a) State Weierstrass M-test for the uniform convergence of a sequence of
functions, {fn (x}} defined in [ a, b ). Using this test show that the

sequence {- x ~ ~onverges uniformly in [ 0, 1 ). 2 + 3
1+ nx2 J

~ ~ [ a, b )-05 ~~~ ~~ ~ {fn (x)} -<£l~~ '5IN,>11BtC,;>'$t

Weierstrass M-~ ~ ~ I <£l~~ ~~ v.mrJ ~ ~ { x }
1+ nx2

nx
fn(x)= 2 2

1+ n x

(n -1)x
X E [0,1) I <X~ ~ x = ° ~



14.
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a) Prove that ~ + x + x + .. , is convergent on
x + 1 (x + 1)(2x + 1) (2x + 1)(3x + 1)

[0,(0) but the convergence is not uniform on [0,(0). 5

x x x ~ ~~ QI __ + + +... ~'< \5R~ C!hlll1
X + 1 (x + 1)(2x + 1) (2x + 1)(3x + 1)

[0,(0) \5I~~ltil1\5IN,>1I~~ ~ [0,(0) \5I~~lt'" >1~'8lt<l\5IN,>1I~'fN I

b) Assuming the power series expansion for

(1 + xrl = 1- x + x2 - x3 + ... ,1x 1<1, show that

x2 x3 x4 .,_
log (1+ x) = x - '2" + '""3- 4 + ... , - 1< x ~ 1. By usmg Abel s theorem

- 111
deduce that log2 = 1- '2 + '3 - '4 +.... 5

(1+xrl=1-x+x2_x3+ ... ,lxl<1 ~Rur~QI,

x2 x3 x4 ,
log (1 + x) = x - 2 + '""3- 4 + ... , -1 < x ~ 1.

Abel-~~ ~9{~ ~ Rur ~ l,f, log2 = 1- ~+ ~ - ~ + ....

d3 dSolve: --t + 9 dY = cos 3x .
dx x

1
1'1

a) 5

b)

d3 d~~~: --t+9dY = cos3x.
dx x

Solve by method of variation of parameter d
2
; + 4y = see 2x ~

dx
2 - ,

C'5'f ~~ 2Rm'5f ~ ~~~: d Y
2
+4y = sec2x.

dx -
, ,-

5

a) coefficient solveUsing the method of undetermined

(D2_D+6)y=e2xsinx, D=~ -- dx '

~~~'5f~~~~: (D2 -D+6)y=e'J.xsinx, D=~.dx

5



TC
2 1 1 1Hence, deduce - = 1+-2 +-2 +-2 + ....

6 2 3 4
5
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b) . dx dy
Solve : Cit +Cit + 2x + Y = 0

ddY+ s.e + 3y = 0 ., t
5

15.

dx: dy
~~~: Cit+Cit+2x+y=0

dy
Cit + 5x + 3y = 0 .

Find the eigenvalues and eigenfunctions for the differential-equation .a)
d2y .
- + "Ay= 0 ("A> 0) with y' (0) = y' (1) = 0 .
dx2

~1"PPi~ '8 ~~ '¢R~~fc1 R~ ~ I

b)· Solve the following partial differential equation by Lagrange's method:

z2 _ pz + qz + (x + y)2 = 0 . 5

16. a)

~ \5fT~~ ~ ~c;$ Lagrange ~ ~ ~~ ~ :

z2 _ pz + qz + (x + y)2 = 0 .

Find the Fourier series expansion of the function f defined by

.f (x ) = 0, -TC < X < 0

2=x ,O~X<TC.

~ '¢R91,*<l5fGC<l5 ~ ~~ ~ ~ :

f (x ) = 0, -TC < X <0

2=x ,O~X<TC.

TC2 1 1 l'
~~C~~Ql -=1+-2 +-2 +-2 + ....

6 2 3 4
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b) Find the Fourier series of the function

f (x ) = 2k , +rr < X < °
=0, O~x<1t,

where k is a constant. 5

f (x )= 2k , -1t < X < °
=0, O~x<7t,

a) If L {f (t )}= F (s), then prove that L {f (at )} = !F ( ~ ), S ,a > °
{

0, 0~t:::;2
Iff( t I= k , t ~·2

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

~ L {f (t )} = F (s) ~ ~ ~'1 ~ ~ L {f (at)} = .!.F (~), s, a > °. a a

{
a, 0~t~2

~f(t)= k,t~2

~ L{f(t)} ~~I

bl
d2 dy

Solve using Laplace transformation, the equation ~ - 3- + 2y = 2e
2t

dt2 dt

given that y(o) = 3, y'(O) == 5. ·5

~~ y (0 I= 3, y' (0) = 5 .
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Group - C

~~-~
Answer Question No. 18 and any four from the rest.

10 + ( 4 x 10 ) = 50

18. Answer any five questions :

~QWf~~~w,:

5 x 2 = 10

a) Let a, ,b, e be integers such that a*-O. If a I b and a [c , then prove that
a I (ax + by) for any integers x, y.

~ a, b, c '1~~~~, ~~ a*-O ~~~ ~ alb ~~~ ale ~, ~ ~'t

~~'a I(ax+by) ~~ x~~~ y~ QWf'1~~~1

b) Find all prime divisors of 40! .

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

~ a, b, e ~ '1~~~ ~ ~~ ged(a,be)=l, ~ ~'t ~ ClJ

ged(a,b) = 1= ged(a,e).

d) If a == b (mod m) and e == d (mod m) then show that a + e == b + d (mod m ) .

~ a == b(modm) ~~~

a + e == b + d( mod m ) .

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

e==d(modm), ~ ~ ~ ClJ

f) Determine the highest power of 2 dividing ( 11010.100 b.

2-~~ ~~ ~~ '<11\5 ~ ~ ~ 2 ~~~ ( 11010100 )2~ ~~9f

f<I~lfet\5 ~ ?
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g) Find a recurrence relation for the sequence:

S: 2, 6, 10, 14, ...

~ \5ji\ij>~re~ ~ ~~ ~ R9'N ~ ;

S: 2,6, 10, 14, ...

h) In a Boolean algebra (B, +,., ' ), for all a, b, c E B if b + c = c +a and

b + a' = c + a' then prove that b = c.

(B,+,.,') ~~ ~ ~~~ ~, B-~~ ~~ ~ a,b,c _~~ ~ ~

b+c=c+a ~~~ b s- a' =c+a'~, ~~"l ~~, b v- c ,

19. Answer any two questions: 2x5=10 1,1
1

a) Use mathematical induction to prove the
1 1 1 n &" •••

1.2 + 2.3 + ... + n (n + 1) = n + 1 ror any positive Integer n.

following

5

~~ ~ ~ C'NR ~ _1_+_1_+ ...+ 1 =_n_, ~ ~
l.2 2.3 n(n+l) n s- l

b) i) Find the gcd of two integers 723 and 45 and also find sand t such
that gcd ( 723, 45 ) = 723s + 45t. 3

723 ~~~ 45 ''Pr~~ gcd R9'N ~ I s ~~~t R9'N ~ ~~

gcd ( 723, 45 ) = 723s + 45t ~ I

ii) Convert (8F5 h6 from hexadecimal to binary notation, 2

c) Find all solutions of the Diophantine equation 3x + 2y = 6 . 5

Diophantine ~"l 3x + 2y = 6 -~~ ~~ R9'N ~ I
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20. Answer any two questions: 2 x 5 = 10

QlQ15R~~~~ :

a) If a is a positive integer such that gcd (a, 429) = 1, then prove that

a480 ;: 1(mod429). 5

~ a ~~ ~<l5fG- ~ '1cp,~~~ ~ \SM1 ~pn:~. (a,429) = 1 ~, ~ 2fm'l

~ Ql a480 ;:'l(mod 429).

b) Is (23 A E 5 h6 is divisible by 3 ? Explain. 5

(23AE5h6 f<ls3 ~ ~? <m~ ~I .

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

81 - 203 - 0871 - ISBN-~ \SM1 ~~ ~ (digit check) .,,~_ f.tcfu ~ I

21. Answer any two questions: 2 x 5 = 10

QlQ15R~~~~ :

a) i) Let first 9 digits of the ISBN of a particular book be
0- 673 - 38582. Then find the check digit. 3

~<l5fG- ~-~~ ISBN-"'~~ 2f'~ ~ \5T'(j) 0 - 673 - 38582 ~ .,,~~

~ ~ (check digit) .,,~_ f.tcfu ~ I

ii) Determine whether the following ISBN is valid:
81-213-0871-9

~ ISBN .,,~_ t<r~ (valid) f<Fn f.tcfu ~ :
81-213~0871-9

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

~ ~ \!if~Xj~'l ~ ~~9( ~<l5fG- Round-Robin ~"f\5Rf ~ ~ ~I

c) Solve the set of congruences using Chinese remainder theorem. 5
x;: 1(mod4)

x;: 3(mod7)

x;: 5(modll)

2
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20. Answer any two questions: 2x5=10

Ql~~~~w.,:

a) If a is a positive integer such that gcd (a, 429) = 1, then prove that

a480 == 1(mod429). 5

<li1f a ~~ ~~ ~ '1cfJf~~~ ~ ~ t;pn.~. (a,429) = 1 ~. ~ 2fm9

~ Ql a480 == 1(mod 429).

b) Is (23AE5h6 is divisible by 3? Explain. 5

(23AE5h6 f<ls 3 ~ ~? <m~ w.,1 .
c) Find the correct check digit for the following ISBN:

81 - 203 - 0871 - 5

81 - 203 - 0871 - ISBN-18r~ ~~ ~ (digit check) ~~_ Rc:hr ~I

2l. Answer any two questions : 2 x 5 = 10

a) i) Let first 9 digits of the ISBN of a particular book be
0- 673 - 38582. Then find the check digit. 3

~~ ~-~~ ISBN-jf·~ 2f~ ~ ~ 0 - 673 - 38582 L jf~~

~ ~ (check digit) jf~_ Rc:hr ~ I

ii) Determine whether the following ISBN is valid:
81-213-0871-9

~ ISBN jf~_ C<f~ (valid) f<Is;:n Rc:hr ~ :
81 - 213 -'- 0871 - 9

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

~ ~ \5T~Xf~9~ ~~9f ~~ Round-Robin ~~ ~ ~ ~ I

2

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

x == 3(mod 7)

x == 5(modll)

5
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R~~:
x == l(mod4)

x == 3(mod7)

x == 5(mod 11)

Answer any two questions: 2 x 5 = 1022.

c)

~ c<ISR ~.~ \E;\(3~ ~ :

a) For any Boolean algebra prove that (a + b)( b + e)( e + a) = ab + be + ca for

all a.b.c e B: 5

~ c<ISR ~ ~"1f~ i!WIT ~9 ~ Ql" ((2 + b)(b + e)(e + a) = ab + be + ea

.(B-~~ ~sf;5 ~ c<ISR a,b,e -~~i!WIT) I

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

ii) xy/ + Y (x/ + z) .

~ ~ ~rR~JC'lI~ i!WU ~ Jf@9TR~ ~ :
i) x(y+x/)

ii) xy/ + Y [x' + z) .

Expr.ess 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/ + z) ~ ~~JC'1Ic<P x, z b"1~C~~ ~~ DNF-~ ~ ~I

~ mfA1~1"11c<P x, y, z ~ ~~ '8 DNF ~ ~ ~ I

1b)

23. Answer any two 'questions : 2 x 5 = 10

a) Determine whether the sequence {an }~=o is a solution of the recurrence

relation an 7 2an_l - an-2 for all n ~ 2 , where an = 2n for every n> 0.. 5

~ an = z" (n > 0) ~, ~ ~ ~ ~ {an }~=o \5li'~.,~fG

an = 2an_1 - an-2 ( Ql"~ n ~ 2 ) ~~ ~ ~ ~ jfJ~ <ffi:l" f<Fn I
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b) Solve the following difference equation for the given initial conditions:
an == -4an_1 - 3an_2 : n ~ 2, ao == 2, a

1
== -8. 5

c)
an == - 4an -1 - 3an_2 : n ~ 2, ao = 2, a

1
= -8 .

Use generating functions to solve the following recurrence relation:
an = 3an_1 + 2 for all n ~ 1, ao = 2.

5

24.
an == 3an_1 + 2 ~ n ~ 1, ao == 2 -I.!l~~ I

Answer any two questions:

~c<fSR~~~~:

a) Solve the following recurrence relation with the given initial conditions:
an == 6an_1 - 8an_2 where ao = 1, a1 == 0 . 5

2 x 5 = 10

an == 6an_1 - 8an_2 ~ ao = I, a
1

== 0 .

b) Find the solution of a + b + C == 10 where a, b, c are integers satisfying
0.$ a s 2, 2.$ b s 4, c = 4 or 5. Use generating function. 5

~'m~~~ a+b+c==10 ~~~~~MR~~~

5

a, b, c "1cp,-~~ I.!l<r~0.$ a s 2. 2.$ b s 4 ,

Draw a switching circuit for
[ (x + y )(x +. y') Y + x J + yy' .

Find the equivalent simplest circuit.

~~~~1"41f&1~~~~~~:

c = 4 <rI 5.c)
the Boolean expression

[ (x + y )(x + y') Y + x J + yy'

~ "~"4~~~ R~ ~ I


