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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

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

W5t'it~, ~ ~~\ W5t'it 'it~~ ~~ C~ c<!-C~ ~ ~'iB! m ~ I

Thefigures in the margin indicate full marks.

~ ~\~~~ 1~ HCqAj<f) I

GROUP-A

Full Marks : 50

W5t'it-~

1. a)

Answer any five questions from the following.

c<!-CWR~~~~I
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

$l1'1 ~ c<!,~'<fiG ~ ~~ c<!-~ ~~ a~~ iSM} a + a = a I \5!B!'-G ~'1

~ c<!,~ ~'i'ff't~ c<!-~ WG ~~ a ~~\ b ~~ iSM} (a . b)' = a' + b' I

5 x 10 = 50

b) Express the Boolean expression (x + y) (x + y') (x' + z) 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 + ;/) (x' + z)~ ~1RroC<fi DC1 x ~~\ z ~~ mm C<1<fim<fi ~ \5l1<firC~ ~
~ ~~\W ~ x, Y ~~\ z ~m C<1<fim<fi ~ \5l1<filC~ ~ ~ I

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

'NAND' C~M><fi ~ ~\\@f .~ ~~\ NAND ~ >i~~'4J ~~ C~M><fi ~ ~ ~ I
b) 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

~ >i~C>iJ~ ~<fiG ~ ~ '5l'i'l >i~C>iJ~ C'5fii) c<!-~ <m9frC?1" ~ ~ ~ I ~
~ \5'1~~ ~'ifm ~ ~<fiG ~ m9f ~<fiG ~ ~~ ~ I ~ ~ ~ <llBf
~~ ~<fiG ~ ~'1 ~ ~ <r"<R~~\ C<fi<1'4~f.1l <r"<R~<fiG ~i<l ~ ~ \5"<R ~~
~~~I
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3.

4.

5.

6.
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a) 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 the~ binary equivalents and obtain the value of ( x - y ) In binary
system.

x='(l1'75)lO and y=(5·5)lO 1 + 1 +3

~~mM~~C\5~~?~~ ~~NR~m~~~
c<Prl ? ~~ ~ ~ ~\~ x lfl~O y ~ '\5lOO NR~ ~ ~\~ 9@"f\5 ~ .!j~~

(x - y ) lfl~ ~ ~R~ 9j~f\!lC\!) RcBr ~ g

x = (11 . 75)10 lfl~\ Y = (5 . 5)10

b) What are the advantages and disadvantages of high level language and machine
language? 5

~ ~ '5l<rt 1(3 ~-~ ~9f<I51f~ 1(3 \5l9(~18\!)1~Wr~ ~ ?

a) Write short notes on any two of the following:

~~ c<l-C~ ~ ~~ ~\~~ ~ Wr~ g

(i) COBOL

(Ii) ANSI C

(Itl) Compiler and Assembler.

b) What is an algorithm? Design an algorithm to find the greatest common divisor

of two positive integers m and n. 1 + 5

lflJlG1C~ ~ <fCG1 ? ~ ~ '1~\~ m lfl~\ n -\£l~ ~ Jft~Cf ~~ R~ \§\J

lfl~ lflJlG1C~ Wr~ I

Draw a flowchart to compute the factorial of a positive integer n. 5

lfl~ ~ '1cfJf\~ ri -\£l~ ~ n! lfl~ ~ RcBr ~ lfl~ flowchart ~ ~

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

1 + 2 + 3 + ... + 100. 5

1 + 2 + 3 + ... + 100 lfl~ c<rt~ R~ ~ lfl~ <flt<f~ FORTRAN 77 /90 C~$l

.Wr~1

a)

b)

a)
;

Write the following expressions in FORTRAN 77/90 :

~~ mM~Wr FORTRAN 77/90 \5'I<ml Wr~ g

(i)

(Ii)

2 . 1eX smx + tan- x

tan (log (x - a))
e

(ifi) p2 + (rs)x + sec-1 x
x3

I sin x I + e- 4a
2

(iv)

2x2

4 x I
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b) Write a FORTRAN 77/90 program to find the transpose of a square matrix. 6

a) What will be printed after the execution of the following program segments? 2

Do 10 I = 1O. 1. - 1

PRINT *. I

10 CONTINUE

STOP

END

b) Give suitable FORMAT statement in FORTRAN 77/90 to print the following

numbers: 2 x 1

(i) - 11·1253

(it) - 22·6725 x 10-3

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

by using subroutine. 6

Subroutine <D~ ~ I!)~ ~\~ \!)1~ ~ \g(IOQ>~ \5l1>11C?1>illSilcrH?1 \S'MJ 1!)<tlfG

FORTRAN 77 /90 C~~ Wr~ I

8. a) Write a FORTRAN 77/90 program to find the sum of two m x n matrices. 5

b) A function] ( x ) is defined as follows:

J (x) = x sin x. 0 -s x s 2

= log (1+ x), x > 5

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

J (x ) \5ll:~~ x = 0 ( 1 ) 10-1!)mrl f.lcfu:m \S'MJ I!)~ FORTRAN 77 /90 C~~ Wr~ I



Answer Question No. 10 and any four from the rest.

~0 rf~ ~ l!j~~ \5IOUc<J-c<ffirf1 ~ ~ m~
10. Answer any five questions:

c<J-~ 9ftDfU ~ ~ Wl ~.
5 x 2 = 10

1
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9. aJ Write a short note on TAB function in BASIC.

b) Write the errors ( if any J·in the following BASIC program.

~BASIC Cm~~~~(~~)~cfu~

10 INPUT A

20 B = 1·3
.

30 C = B * A

30 PRINT C

40 END

c) Write a BASIC program to find the sum of the digits of a given positive integer.6

l!j<HG ~ "'L'Pl~"<IJrn~~~ ~ ~m ISM} l!j<HG BASIC cm~ ~ I

GROUP-B

Full Marks : 50

~~-~

. ~ 1
a) Show that the series L.J 3 4 2 converges uniformly on ( - 00, 00 ).

. n +n x

~ c<J ~ 3 1 2 c~'ftfG ( - 00, 00 J l!j~ ~~ J'1~'6r~ 15lN3J'1rrtI
L.Jn +n4x ..

. x3 x5
Find the radius of convergence of the power series x - - + - + ...

3! 5!
b)

c) nx
Find the limit function of the sequence of functions J (x) = 2 2' x ER

n 1+ n x

d) 12
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e) Find particular integral of the following equation by method of undetermined
2

coefficients: d ~ + dy = 2x
dx dx

d2 d. ~~ ~ 9j~~C~ -1L2 + ~ = 2x l!l~~qffl~ ~ ~ R~ ~ I
dx dx

1) If] ( x ) = - ] ( - x ) for all x satisfying Dirichlet's condition in [ - n. rt ) interval
show that the Fourier series of ] ( x ) is a Fourier sine series.

<ITi1 [ - n, n ) \5l~~rCii1 x -\.!l~~ ~ ~] ( x ) = - ] ( - x ) ~ l!l<1\j ( x ) ~ '5l~~lCii1
Dirichlet -\.!l~~ ~ DCii1"~ ~ «4] ( x ) -l!l~ ~ffi~l11c~'f\m.'j~ ~ C~~ ~ I

Let F (8)= 1 (8 > 0). Find the inverse Laplace transform
(8 -1) (8 - 2)

L-1 { F ( 8 ) }

~ F (8)= 1 (8) 0) 1'ii1Tf~~~~~ Cl {F (8)} R'ffi~
(8 -1) (8 - 2)

g)

h) az azSolve ap + bq = 1where p = -. q = -. - and a. b are constants.ax ay
ai az 0~~ ~ ap + bq = 1 "«4"<lWf P = -. q = - l!l<1\a. b ~
iJx iJy

Show that the sequence of real valued function {]n} defined by
nx

]n (x) = 2 2' x E [0. 1 ) does not converge uniformly on [ O. 1 ) . 5
. 1+n x

11. a)

~ «4 J. (x) = ~ 2' x E [0. 1 ) l!l~\5l~~ICii1 >1~'6rc<1~~o:rn I
n 1+ n x

00

. ~ sinnxb) Show that the senes.L.J 3 converges uniformly to a function] ( x ) for all
n = 1 n

00

values of x and then show that ]' (x) = 2: cos
2
nx.

n = 1 n
. 00

~ «4' 2: Sin;X l!l~ c~'f\mx -\.!l~~ ~ ~S] ( x ) \5fC9j,*~fGc~ >1~~1C<1~~
n = 1 n

00

l!l<1\ ~ «4 ]' (x) = ~ cos nx• .L.J 2
n = 1 n

2. a) Show that the series of functions (1- x) + x (1- x) + x2 (1- x) + ... converges in
[ O. 1 ) but it does not converge uniformly in [ O. 1 ) . 5 .

~ «4 \5fC~ C~~ (1~ x) + x (1- x) + x2 (1- x) + "... [0. 1 ) \5l~~1Cii1\5l~>1r~t ~
>1~~tC<l \5l~>1t~ o:rn I

5
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13.

14.

15.

b) From the expansion of (1+ X)-l = 1- x + X2 - X_3 + ( Ix I < 1) . obtain the

expansion of (1+ X)-3 . Justify your answer. 5

(1+ x)-l = 1- x + x2 - x3 + ( I x I < 1) ~N5 C~ .(1+ x)-31!l~ ~N5 ~>j~ f.t~
~I

a) Find the Fourier series expansion for the periodic function J(x) = x cos x in the
interval [ - rr, Jt J. 5

b) Find the Fourier series for the function J Ixl ~ {

O<xsJt

-1,

0,
1,

-ot s X < 0

x=O

Jt 1 1 1Deduce that - = 1 - - + - - - + .... 4 + I
4 3 5 7

{

-1, -Jt -s X < 0

J (x) = 0, x = 0 ~9j,*;qsfG~ ~ Ci!tctt fr!~~ I!l<l\ \51 C~ $TI'1 ~ g

1, O<xsJt

a)

Jt 1 1 1
-=1--+---+ ....
4 3 5 7

d2 dSolve: x2 -t- -4x~ + 6y = x3 - 210g x
dx dx

2 d2y dy 3
~~~g x ---4x-+6y=x -21ogx

'dx2 dx

5

b) Solve by method of variation of parameter

d2-t- + 4y = cosec (2x)
dx

5

a) (D2 + Ii y = 2 cos x,
5

Using the method of undetermined coefficient solve
given that y (0) = 2, .y'(O) = 3.

~~ ~ 9j>;jiRlCI;!) ~~ ~ ~ (D2 + 1) y = 2cosx

<r~ y (0) =2, y'(O) = 3
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1

17. a)

D

)
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b) Find the eigenvalues and etgenfu ncttons for the differential equation
d2 d--f + AY = 0 ( A > 0) with Y = 0 when x = 0 and ~ = 0 at x = n. 5
~ ~

d2 .--f + AY = 0 ( A > 0) ~ >tm<p~C~ ~5fo1 ~li'1>t~~ '8 ~5fo1 \5l'C~~~ ~'fir ~
dx

c<l~~~~~~ Y = 0 ~~ x = 0 Ifl<f~dy ,,;0 ~~ x = n.
dx

Solve: ~ =3x+4y. dy =-x+y. 5
dt dt .

~~ ~ g dx = 3x + 4y. dy = -x + y.
dt dt

Solve the partial differential equation
y - z az z - x sz x - y-- - + -- - = -- by Lagrange's method. 5

yz ax zx ay xy .
~ \5fI~fit<Is ~ ~~ Lagrange-<!l~ ~~ >tl~C~J ~~ ~ g

Y - z az z - x az x - Y-- -+-- -=--
, yz ax zx ay xy

If L {f( t ) } = F (S). then prove that L { f:t) } = j F (u) du. Hence find the
, s

b)

sin2tLaplace transform of --.
t

~ L {f( t ) } = F (S) ~ \5'C<f~ c<l L { f:tl } = j F (u) du
, s

sin 2t ffl -P....{....Ifl~C~ -- \5l'C9j'4'<P ~ Laplace ~~ 1~·I$l ~ It .

5

b) Laplace transformation yll (t) - y(t) = sin t;

5
Solve the initial value problem by
given that y ( 0 ) = 0 and y' (0) = 1.- ,

Laplace -<!l~~9fI'@!~ <P@m ~ initial value problem Ifl~~~ ~ g

v" (t) -:- y(t) = sin t , c<l~ Y ( 0 ) = 0 Ifl<f~y' (0) = 1.

GROUP-C

Full Marks: 50

~'it - 'it

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

~ 17' r{~~ Ifl<f~~ ~~~ C~ c<l-~ ~ ~ ~ Nr! I

5 x 2 = 1018. Answer any five questions:

IF-032 I

a) Define greatest common divisor of integers m and n.

m '8 n WU '1~~~~~'iPI1.~. ~~ ~ ?(~~~Nr!)

~ -- -- -- - ~ -- -
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19.

b) Let n be a positive integer. Express decimal representation and bin
representation of n.

n ~<r>ffl~~ 1~~~ ~ ~ ~ ~<r~fuR~ - ~ ~ ~9frn'1~ ~ I

c) Determine which of the following integers are primes.

~ 19~~~~ ~~ ~ ~ \5l ~91:l~ I

(i) 287

(It) 27l.

d) Let a, b, C, d denote integers and m a positive integer. If a == b ( mod m ) th

show that an == bn (mod m ) for any positive integer n.

~ a, b, C, d ~(;\!)J~m 1~\~ ~<r~m ~<r>ffl~ 1~~~ I ~ a == b( mod m) 2

~ ~ Q:T an == bn (mod m ) (Q:T-~ ~~ 1~~~ n~~ iSM) I

e) Find all solutions of the congruence 4x == 6 ( mod 4 ).

4x == 6 ( mod 4 ) >t<{>t~\5jffl~~ ~~ ~91:l~ I
\

f) Define Euler phi-function.

Euler-us <I> '5[~~~ ~~~ ~ I

g) Define auxiliary equation of the recurrence relation.

~ >t'ilG~~~ >tm~~~ ~~\M1~ I

h) Find the complement of the following Boolean expression in DNF :

xyz + x' yz + xyl Z + xl yl zl

~~~~DNF ~~91:l~~

xyz + x' yz + xyl Z + x' yl zl

Answer any two questions :

Q:T-c<mrn WS ~ ~ ~ ~
2 x 5 = I 2

a) 1+.J5
Prove that J ~un-2 for n ~ 3 where u = .

n 2

1+ .J5 ~ 0 J n-2u = ~, n ~ 3 ~~ iSM) <-l-1I'1 ~ 0 ~ u
2 n

(i) If a, b are positive integers, 'then prove that gcd (ka, kb) = k. gcd[a.
for any positive integer k.

a, b ~ 1~~~ ~, Q:T-~ ~ 1~~~ k~~ ~ ~~

'iPrt.~(ka, kb) = k. 'iPfl.~.(a, b)

(It) Prove that n3 - n is divided by 3, for all integers n ~ 1.

Q:T-c<mrn 1~~~ n z 1 ~~ iSM) ~'1 ~ Q:T n3 - n, 3 ~ M~l\S!J

Convert (2FB5)16 from hexadecimal to binary.

(2FB5)16 ~ C<llQi?<ll5f) c~fuR~~~ ~

b)

c)
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Answer any two questions
~-~ l!ff1~~~ ~
a) Solve the following Diophantine equation:

5 x + 18 Y = 48

5 x + 18 Y = 48 ~~\51G~1~Jl1J1G>i~ ~ctfG~ ~~ R~ ~
b) Prove that there are infinite number of primes.

~'1 ~ 8l ~ ">l\~ oom ">l\~ ~ I

c) What is the remainder when 6·732 + 7'945 is divided by 4 ?

~ 6'732 + 7'945, 4 ~~~~'5!'ifGl'1<fR~~
Answer any two questions :

2 x 5 = 10

2 x 5 = 10

~-~ l!ff1 ~ -~ ~ ~
a) In Z16 find the inverse of [ 9 Iand use it to solve [ 9 J x = [ 12 J

Z16 ~ , [ 9 I ~~ ~9ffuffl R~ ~ l!l~\ l!l~ ~l~,WlJ~~ <f)~ ~ [ 9 J x = [ 12 I

b) IfP is a prime and rr a positive integer .then prove that <I> (pn) = pn (1- ~).

~ P l!l~ oom ">l\~ ~ l!l~\ n l!l<TSfG~ ~~\~ ~,~ $!l'1'~ 8l

<I> (pn) = p" (1 _ ~)
For any Boolean algebra B prove that (a + b) (b + e) (e + a) = ab + be + ea for all
a, b, e EB. -

ai b , c ~8l-~l!l~~~~B~~~~~$!l'1~8l~

(a + b) (b + e) (e + a) = ab + be +cn
Answer any two questions :

c)

2 x 5 = 10
I

~-c~ l!ff1 ~ ~ ~ ~
a) Find the logic circuit that represents the following Boolean function. Find also

an equivalent simpler circuit.
~ ~ \5fG~ ~ ;un:r <I-tof1fG RcfiJ ~ I ~~~ii1J ~~iSf~~ <I\6of1fG'B R~
<f)~~

x y z f (x, 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 o 0
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b) . Write down the Boolean . .
expressIOns which represent the followmg log·· ir .x ~ . IC c CUlt:

;: ~ ~ ~

~rum~~~~IC4lro~~g

~: &,
C) Draw a circuit .

usmg only NOR-gates that represents the
functions : following Boolean·

23.

C<P<lC4~M NOR-~ ~ ~ f.i "llW!~ ~ '.
~"II~ \5fC~~~ ~ <l\5oiltt ~ ~ g

(i) f (x. y ) = x + y

(ii) f( x. y. z ) = x + yz.

Answer any two questions: 2+3

c<T-~~ ~~~g

a) Let a1 = 1 and for n ~ 2 let

2 x 5 = 10

a = ala I + a2a 2 + .... + alaIn n- n- n-

Determine the first five values of an

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

a = - 4a I - 4a 2' n 2'! 2. ao = 4. al = 8 .n n- n-

a = - 4a I - 4a 2' n 2'! 2. ao = 4. al = 8n n- n-

c) Using generating functions solve the following recurrence relation wtth initial
condition:

a = 4a I + 3 for ( n ~ 1 ) and ao = 2.n n-

a = 4a I + 3. (n ~ 1) I!l"<l~ao = 2.n n-
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24. Answer any two equations: 2 x 5 = 10

a) Let the nth term a of the sequence {a } satisfy the recurrence relationn . n
a = 7a I -12a 2 + 6 for n ~ 3 with initial conditions al = 2. a2 = 8.n n- n- .

Prove that a = 4n - 3n + 1 for all n ~ 1.n

{a } '6I1\£l"Dl~ n -~ ~ a . a = 7a I - 12a 2 + 6 ~ J1~~fG~~ ~~ ~n . n n n- n-
( n ~ 3 ~~ iSM}), ~ ~~ ~ ~ al = 2. a2 = 8

~'1 ~ ~ a = 4n - 3n + 1 (~-~ n ~ 1 ~~ iSM})n

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

z (x + y') + xz' + z' (z + y')

~ ~ ~rfi1~liijlfG~~~~, <l-&~fG~ ~ (~~~ ~ ~ Oft ) ~

z (x + y') + xz' + z' (z + y')

c) Show that the Boolean expressions (xI' x2) . x3 and Xl . (X2 . X3) are equal.

~ c<l~~mfi'l~liijl (Xl' X2) . X3 ~~'XI . (X2 . X3) \g~c~~# I


