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MATHEMATICS — GENERAL

Fourth Paper
Full Marks : 100

Candidates are required to give their answers in their own words

as far as practicable.

Module-VII is compulsory and answer any one Group from Module-VIII

Module-VII

[Elements of Computer Science and Programming]|

@) (23.45)
(d) A=-145.731, 1= 65

Q) 1

(9) ASCII  FORTRAN-
(®)

oo

FORTRAN
WRITE (*, 5) A, I
5 FORMAT (X, F 10.2, 12)

)
x| V| f(xy)
11| 1
1{o| 1
011 0
00 0
“a=0 b=0

®) A=75B=19,C=2.0,D=08,1=7,J=13,K=5

U=A/C+(C-B)/D+J/I*K.

8X

0o

at+tb=0
FORTRAN - 77
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(2) Huntington Postulates- B, +, 0,1

\/Z+logeb

3
=) c+dsinx

FORTRAN

) FORTRAN
WRITE (*,2) L, X, Y
2 FORMAT (14.2,2 E6.3)

(=)
(110011.101), —(10110.001),
)
(AB.C4)4
Q)
f(x,y,2)=xz+y'(x'+x(y+2z")

9l () N FORTRAN 77

)
81 () flowchart

91, 34, 28, 102, 55, 3, 19, 78, 10, 47
() Karnaugh Map
fx,y,2)=x"yz+xy'z+xyz'+x'y'z
¢l ()
ax?+bx+c=0, a#0
() n
Fibonacci- 0,1,1,2,3,5,8,13, 21, ...

n>1

Yo

Yo

Yo

Yo



(3)
vl () sin x
. S
sinx=x——+——...
31 5!
X=X sin x
R x=xy [f(x)
f(x)=0 , x<0
= x> —sinx , O<x<m
=sinx—x’ , TW<x<27w
=0 ,  elsewhere

al (&)

S O O O = = = =R
S O = = O O = o=
S — O = © = O =N
SO — O = O = O =Y

(¥) Karnaugh Map

f(ray.2)=x'yz + 2y 2 a2z

b
|
vl (F) Trapezoidal Ixzetan *dx
a

a=1.0 b=231

n .
@ C, Subroutine subprogram-

| Newton-Raphson
FORTRAN 77/BASIC/C

¥ —4x-9=0

[P(III)-Math ematics-G-4/Set-1 ]

<1079

Yo

Yo

FORTRAN 77/90

FORTRAN 77 So

Yo
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) CNF

i e A N
S O = =k O O = =
S — O = © = O =N
O~ O O = O = O

(¥) BASIC/FORTRAN 77/90
So

[English Version]
The figures in the margin indicate full marks.

Module - VII
[Elements of Computer Science and Programming]
(Marks : 50)

Answer question no. 1 and any three questions from the rest.

1. Answer any five questions : 4x5
(a) Convert the number (23.45)8 to its equivalent decimal number.
(b) If A=-145.731, 1= 65, describe the output of the following FORTRAN statements :
WRITE (*, 5) A, 1
5 FORMAT (X, F 10.2, 12)
(Use symbol B to denote each blank space)

(c) Draw a switching circuit that realizes the switching function given by the following table :

x|y | f(xy)
1|1] 1
10| 1
01 0
00| o




(d)
(e)

()

(@

(h)

- (a)

(b)

(c)

. (a)

(b)

. ()

(b)

. (a)

(b)

(5) (PaI)-Mathematics-G-4/Ser-1)

Write the full form of ASCII and FORTRAN.

Write the dual statement of the statement “a =0 and 5 =0 if and only if a + 5=0" in a Boolean
algebra.

IfA=75B=19,C=2.0,D=0.8,1=7,)] =13, K =35, evaluate the following arithmetic expression
in FORTRAN 77: U=A/C+(C-B)/D+J/1*K.

State the Huntington Postulates which define a Boolean Algebra (B, +, ., ", 0, 1).

\/2+logeb

Write FORTRAN expression of - .
c+dsinx

Point out the errors (if any) in the following FORTRAN program segment :
WRITE (*,2) L, X, Y
2 FORMAT (I14.2,2E 6.3)
Perform the following subtraction using 2’s complement :
(110011.101), —(10110.001),

Find the octal equivalent of the following Hexadecimal number :
(AB.C4)4

Draw a switching circuit for the following Boolean function :

f(x,y,2)=xz+y'(x'+x(y+2z")

Draw an equivalent simpler circuit of this circuit. 10

Write a FORTRAN 77 program to find the factorial of a natural number N.

A committee consisting the three members approves any proposal by majority vote. Each member
can approve a proposal by pressing a button attached to his/her seat. Design a simple switching
circuit that will allow current to pass when and only when a proposal is approved. 10

Draw a flowchart for sorting the following list of real numbers in descending order :
91, 34, 28, 102, 55, 3, 19, 78, 10, 47

Simplify the following Boolean function using Karnaugh Map :

fy,z2)=x"yz'+xy'z+xyz'+x'y'z 10

Given the quadratic equation ax? + bx + ¢ =0, (a # 0), draw a flowchart to compute the roots of the
equation.

Draw a flowchart to print the first 'n' terms of the Fibonacci sequence : 0, 1, 1, 2, 3, 5, 8, 13, 21
........ Where n > 1 and also print the sum of the terms. 10
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6. (a) sinx is defined by the following infinite series :

3 x5

sinx=x——+——...

31 5!
Design an algorithm to evaluate the value of sin x for a given value x = x,, with error < 109,

(b) Design an algorithm to find the value of f(x) at x = x,, where,

f(x)=0 , x<0
—x? —sinx , O<x<m
=sinx—x’ , T<x<2xw
=0 ,  elsewhere
and n=2% 10

7. (a) Find the logic circuit that represents the following Boolean function. Find also an equivalent simpler
circuit :

= e I e
SO = = OO = =
S = O = O = O = (N
S — O = O = O~

(b) Simplify the following Boolean function using Karnaugh Map : 10

f(x:yaz) :x'yZ+xy'Z'+ xyZ"l‘ xXyz

b
-1
8. (a) Write an efficient FORTRAN 77/90 programme to evaluate Ixzetan “dx by Trapezoidal rule with
a

8 ordinates where a=1.0 and b =2.3.

(b) Write a FORTRAN 77 program to compute "Cr using a subroutine subprogram. 10

9. Write a FORTRAN 77/BASIC/C programme to find a real root of the equation x3 —4x —9 =0 correct
up to 6D by Newton-Raphson method. 10



(7) (PaI)-Mathematics-G-4/Ser-1)

10. (a) Find the Boolean function represented by the following truth table in Conjunctive Normal Form :

x| Y|z | /S
1{1]1]0
1{1]0]|1
1{0]1/0
1{0]0|1
O(1(1]0
0({1(0]0
0j0f1]1
0/]01010

(b) Write a program in BASIC/FORTRAN 77/90 to find the H.C.F. and L.C.M. of two given positive
integers. 10

Module-VIII

[A Course of Calculus]

3 o
° 88X
& f,(x)= al ;neN; Vx>0 {f,}
1+ nx
(¥) Fourier Series- Dirichlet’s-
@) @ b z=(2+a0R+h)
) L{sin(7t+5)} |
(e) (2x2+3x)y2 +(6x+3)y +2y=(x+1)e"
(®) Laplace transform- Sufficient Condition
d*y . dy 3x
—=+3—4+2y=2
(E) dx2 dx y e yp
N2 1?2 )
() x+ﬁx2 +&x3 +...+ﬂx” +
4! 6! (2n)!
@) L‘l{ ! }
S“+9
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)

()

S

()

S

(»’

()

)

2

2 3 4
X X

X
lo l+x)=x——4+———+...
g.(1+x) R

J(x)
-1, for —m<x<0
I, for 0<x<m

f(X)={

Zﬂm” Ix|<1 |
n

0<a<b

—D2+4D—4)y=68etsin2t y=1,Dy=-19, D%y =-37 t=0

0z Oz

ptgq=x+y+z P—a?q—é;

d2
—f;+y=umx|

dx

(2) d—2y+xy=0(x>0)
d

X

&) y-

()

-1 1
L -
{S(SZ + 1)}

)
)
p=2
dx
)

»(0)=0,»(1)=0|

pYel

Yo



11.

(9)

Laplace Transformation

2
d—y+6d—y+10y=0,y(0):l,y(2):\/§
x> dx 4
f(x)=|x|, xe[-m,m] Fourier
11 n?
I+ —=+—=+.=—
32 52 8
)

()

S

()

V2 p—xyq=x(z-2y)

o o2
z
-1 1
L
S(S2 +W2)
2d%y

y §—3x2—y+5y =sin(log x)
X X

[English Version]

The figures in the margin indicate full marks.

Module - VIII

(Group - A)
[A Course of Calculus]
(Marks : 50)

Answer any five questions :

(a) Test the convergence of the sequence of functions {f,} where f, ()c)=1

(b) State Dirichlet’s conditions for convergence of a Fourier series.

[P(III)-Math ematics-G-4/Set-1 ]

Yo

Yo

Yo

Yo

Answer question no. 11 and any three questions from the rest.

4x5

X
;neN; Vx>0.
nx

(c) Form the partial differential equation by eliminating a and b from z = (x% + a)(y? + b).
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12.

13.

14.

(d)
(e)

€))
(2

(h)

V)

(b)

(b)

Find : L{sin(7¢ + 5)}.
. . 2 _ X
Verify that the equation (Zx + 3x)y2 +(6x+3)y +2y=(x+1)e" is exact.

State sufficient conditions for the existence of Laplace transform.

Find the particular integral Vpr by the method of undetermined coefficient :

dzy

Y 3 9o
dx? dx
. | e L e (),
Determine the radius of convergence of the power series x+-——x" +——x" +...+ X"+

4! 6! o (2n)!

Find the following inverse Laplace transformation : L_l{ 21 }
S°+9

2 3 4
X

Show that log,(1+x)=x— % + 3 +... and find its radius of convergence.

Expand in a Fourier series of the periodic function f(x) with period 27 defined as

-1, for —m<x<0
I, for 0<x<mw

f(X)={

Hence, show that 1—%+§—...= 10

T
7

X
(mx+D){(n-Dx+1}

0 <a < b, but only pointwise on [0, b].

Show that the series Z is uniformly convergent on any interval [a, b],

. A\
Show that the series E u|x|” is uniformly convergent in |x|< 1. 10
n

Solve : (D3—D2+4D—4)y:68etsin2t, given y=1,Dy=-19,D%y=-37 at 1=0 and D:di.
X

Solve : p+g=x+y+z where p=%, q_@z 10

)



15.

16.

17.

18.

19.

20.

(11) (PaI)-Mathematics-G-4/Ser-1)
2)’
(a) Solve, by method of variation of parameters d_z +y=tanx,
X
(b) Find the eigenvalues and eigenfunction for the differential equation 10
d? y
—5 +hy=0>0), »(0)=0,y(1)=0
dx
(a) Solve for y:
dx t
—+5x+y=e
a0
dy 2t
—+3y—x=e
a
. -1 1
(b) Find: L {y———— 10
SIS+
Solve by Laplace transformation :
2
d—y+6d—y+10y=o,y(0)=1,y(5j=ﬁ 10
dx2 dx 4
Find the Fourier series for the function f(x)=|x|, x €[-7,7]
2
Hence, deduce 1+L2+L2+...:n— 10
35 8
(a) Solve the partial differential equation : y2 p—xyq=x(z-2y)-
(b) Form partial differential equation by eliminating the arbitrary function from z = f EQJ 10
z
. -1 1
(@ Find: L | ——
s (s2 +w? )
2d%y . dy
(b) Solve : x“—=—-3x—+5y=sin(logx) 10
dx2 dx
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Module-VIII

[Discrete Mathematics]

30 o
3 8X¢
=) 16! 17
) ISBN-
81 —85392 — 68 —
() ‘AND’ gate-
() xy+xly+xy’ C.NF.
(®) 2,4,8, 14, 22, 32, ... Recurrence
®) ged(a, b) =1 ged(a+ b, ab)=1.
(® n o(2n) = 2¢(n) ¢  Euler's phi
(&) B x+y=1 xy=0 y=x x,y € B.
@) 62.625),4 = (111110.101),
&) Round Robin 5-
) 890102 300090
UPC vo
®pr g P g7 =1 (mod pg)|
®) division algorithm 315 4235
st ged(315, 4235) = 3155 + 4235¢ 27 | S0
S} &(5n) = 5¢(n) 5, n-
?) Master Card
5546 — 1997 — 2335 - 500 — Yo

() ‘Chinese Remainder Theorem’
x =2(mod 3), x =3(mod 4), x =4(mod 5)

(®) n=256 n- n-
S0



11.

(13) (PaI)-Mathematics-G-4/Ser-1)

CD)

{1,-1,-1, 1, -1, -1, 1, -1, -1, 1, ...}
®) n n3—n), 6 )
&  N=a,10"+a, 10"+ +4,10+q, N,5

a,=071 5|
(%) (2FBS5),,-C= hexadecimal binary- Yo
&)

a,=a, +ta,, nz3 a=1,a,=3
() 11+21+31+41+ .4+ 100! 15 so
CD)
) 11+21+31+...+49! o

[English Version]

The figures in the margin indicate full marks.

Module - VIII

(Group - B)
[Discrete Mathematics]
(Marks : 50)

Answer question no. 11 and any three questions from the rest.

Answer any five questions : 4x5
(a) Find the remainder when 16! is divided by 17.

(b) Find the correct check digit for the following incomplete ISBN 81 — 85392 — 68 —

(c) Construct a truth table for ‘AND’ logic gate.

(d) Express the Boolean expression xy +x'y +x)' in conjunctive normal form.

(e) Find a recurrence relation that define the sequence 2, 4, 8, 14, 22, 32, ...

(f) If gcd(a, b) =1, then show that gcd(a + b, ab) =1.

(g) If n be an even positive integer, prove that ¢(2n) =2¢(n) where ¢ is the Euler's phi function.
(h) For any Boolean algebra B, if x,y € B, then show that x +y =1 and xy =0 implies y = x".

(i) Show that (62.625),,=(111110.101),.
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12.

13.

14.

15.

16.

17.

18.

19.

(a)
(b)

(a)
(b)

(a)
(b)

(a)

(b)

(a)

(b)
(a)
(b)
(a)

(b)

(a)
(b)

Find a Round-Robin Tournament schedule for 5 teams.

The identification number of some particular company in India is 890102. The identification number
of some product of that company is 300090. Write down U.P.C. for this product. 10
Show that if p and g are two distinct primes then qul +q° 1o (mod pgq).

Applying division algorithm find the g.c.d. of 315 and 4235. Then find integers s and ¢ such that
ged(315,4235) =315s + 4235¢. 10
Prove that ¢(57) = 5¢(n) if and only if 5 divides n.

Find the check digit of a Master card 5546 — 1997 — 2335 — 500 — 10

State 'Chinese Remainder Theorem' and use it to solve the following system :
x =2(mod 3), x =3(mod 4), x =4(mod 5)

Find the number of positive integers less than »n and prime to » when n takes the value 256.

10
Find the generating function for the sequence
{1,-1,-1,1,-1, -1, 1, -1, -1, 1, ...}
Prove that for every positive integer n, (n> —n) is divisible by 6. 10

If N=am10’”+am7110’”*1 +..+a;10 + a,, then show that N is divisible by 5 if and only if
ag=0 or 5.

Convert (2FB5),, from hexadecimal to binary. 10
Solve the following difference equation with given initial condition :

a,=a, | +a, ,for n>3, where a; =1, a,=3.

What is the remainder when 1!+ 2!+ 3!+ 4!+, 4+ 100! is divided by 15? 10

Prove that there are infinitely many prime numbers.

Find digit in unit place in the sum: 1! + 2!+ 3! + ...+ 49! 10



