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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.
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Module-VII
[Elements of Computer Science and Programming]|
(WS : @o)
ST GF G ST (ATT (T~ foTls ATaT T nis |
S| T BT 2THT TG W 8 8x¢

(F) (C5A), 92 @G HAHTE M A2 @R (9826) -2 wifss e @it 714517 #ifFafes sl |
(*) @I R [reeifrs (B, +, ., /)-4 &d S a+a=a, YaeB |
() f(x,y,2) = xp + xz AMHE 7} DNF-SIIIT @020 |
(9) FRik® Boolean SITA=a-93 oMl 10 @ f=xp' + p(x' + z)
(8) FTHT TSATF Tofeifa FACO AT AN GF AN AT e FA |

A

X y z
o—— X —e®
5
)
() frsffie FORMAT-RIFH output/pereziat Gieal | §az e b -wikewe faca Mo |

X = 283.567
WRITE (6,200) X
200 FORMAT (3X, F 7.2)

Please Turn Over



[P(III)-Mathematics-G-4/Set—3] (2)
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INTEGER X, Y, Z
X=20
Y=15
X=X+Y
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[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 (C5A),, to its decimal equivalent and (9826),, to its hexa-decimal equivalent.
(b) In a Boolean algebra (B, +, s, /) prove that a +a=a, YaeB.
(c) Write the function f(x, y, z) = xy + xz in full disjunctive normal form.
(d) Construct the truth table for the Boolean function f=xy'+ y(x'+ z).

(e) Find the Boolean function which represent the following circuit :

!

X y z
— X —e
5
'
(f) What will be the output of the following FORMAT statement? Indicate blank space by ®.
X = 283.567

WRITE (6,200) X
200 FORMAT (3X, F 7.2)



(2

(h)
)

. (a)

(b)

. (a)

(b)

(c)

. (a)

(b)

- (@)

(b)

(5) (PaID-Mathematics-G-4/5er3 |

What will be the output of the following FORTRAN programme?
INTEGER X, Y, Z

X=20

Y=15

X=X+Y

Y=X+Y

Z=X+Y

PRINT*, ‘X=", X, ‘Y=",7, ‘Z=",7Z

STOP

END

Write FORTRAN expression of cosec71(1 +x+x)

Convert the octal number (1573)g to binary number, then convert it to hexa-decimal number.
Subtract the binary numbers 100001, from 111111, using 2°s complement.

Construct the truth table of the following Boolean function :

SOy, 2) =xy'z +x'(y +2)

Hence, write the function in disjunctive normal form. 10

Reduce the following Boolean function to its conjuctive normal form :
f(a,b,c)=abc+ (a+b)(a+c)
Obtain the circuit for the following function using AND and NOR gates :
f(a,b)=a+b.c
Minimize the following Boolean expressions in POS form using K-maps : 10
oc(x, y, z)=x"yz + xyz' + xyz
Draw a flowchart to find the smallest of three distinct real numbers among X, Y, Z.

Write a FORTRAN 77/90 programme which will print the first N even integers and also find their
sum. 10

Write a programme in FORTRAN 77/90 to evaluate the function f(x) defined below for a given
value of x by using Arithmetic IF statement.

f(x)=x2—5x, x<3
3
=x", x=3

=x + 5 x>3 -
Design an algorithm to compute the sum of first 100 natural numbers and their mean. 10

Please Turn Over



[P(IH)-Mathematics-G-4/Set-3] (6)

6. (a) Explain the following terms giving their full form (any two) :

10.

(b)

. (a)

(b)

. (a)

(b)

- (a)

(b)

(i) BIT

(i) BYTE

(i) ALU
Write a programme in FORTRAN 77/90 to evaluate the sum of the infinite series

1+ =+=—+"—+... with an error <10~ for some given value of x. 10

b
Write a programme in BASIC to evaluate the integral J.f (x)dx by Trapezoidal rule, using 10
a

sub-intervals where f(x)= a=1,b=2.

1
V1+ X2
Write a programme in FORTRAN 77/90/BASIC to compute the value of nCr for a given positive

integral value of » and n. (» <n) 10

Find the value of 7 that will be generated after the execution of the following programme segment
(with proper justification) :
1=3
DO 50 J=5, 20, [
I=I+J
50 CONTINUE

Write down the differences between any two of the following : 10
(i) Software and Hardware

(i) Compiler and Interpreter

(iii) Source programme and Object programme.

Draw a flow chart for sorting, using bubble sort, the following numbers in ascending order :
75, 82, 91, 34, 28, 102, 55

Write a programme in FORTRAN 77/90 or BASIC to find a real root of the equation
3x2+2x -9 =0 by Newton-Raphson method correct to six decimal places. 10

Write the following expressions in FORTRAN 77/90.

\/;+tanx

yv+zlog, x

(ii) secl( X +1)

)
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x2

(iii) \cosx|+e_ 5
(iv) sin(loglo (\/xz +a? D
(b) Write a FORTRAN 77/90/C programme to find the HCF of two given positive integers. 10
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The figures in the margin indicate full marks.
Module - VIII
(Group - A)
[A Course of Calculus]
(Marks : 50)
Answer question no. 11 and any three questions from the rest.
11. Answer any five questions : 4x5
— 27!
(a) Find the radius of convergence of the power series W x"
n=0 """
(b) Test the convergence of {f, } where fn(x)=%, neN, Vx>0,
+nx

o«

1

(c) Show that Y, 55—

5 is uniformly convergent on R.
ol 1 tsin® x

d2
(d) Find Particular Integral (P.1.) of d—;)Jr ¥ =2, by the method of undetermined coefficients.
X

(e) Find : L{sin2 2t —cos’® 2l}

Please Turn Over



[P(III)-Mathematics-G-4/Set—3] (10)

12.

13.

14.

15.

16.
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(h)

V)

(a)
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(a)

(b)

(a)
(b)

(a)

(b)

(a)
(b)

d* .
Find Particular Integral (P.I.) of d_;/er =sinx,
X

Form a partial differential equation by eliminating a and b from z = ax + a%y? + b.

If f(—x) = — f'(x) for all x in [-w, ], show that for the function f, the Fourier coefficients a, = 0,
foralln =0, 1, 2, ...

Find p.d.e from z=f (ﬂj , by eliminating f.
z

Let f,(x) =1—2,xeR. Show that the sequence of functions {f } is uniformly convergent for
+ nx
all x e R.
Show that the sequence {f,} where f, (x)= - is not uniformly convergent on [0, 1]. 10
I+x
<t <
Show that the series x* + + +... is not uniformly convergent on [0, 1].

l+xt 1+xh?

Assuming the power series expansion for (1 +x)~! as (1 +x)_1 =l-x+x2—x +.... (-l<x<1).
Obtain the power series expansion of log (1 + x). 10
Zy 2
Solve by method of undetermined coefficient d_2 =2x",
X

Find the eigenvalues and eigenfunction for the differential equation :

2

d
EZ 40y =0(1>0), (0)=0,y(1)=0. 10
dx
2)’
Solve by the method of variation of parameters, d_2 +9y =cosec3x .
X
Solve : ﬂzx—2y 10
dt
dy
—=4x+5
dr g

Solve by Lagrange’s Method : x(32 —z2)p + y(z% — x%)q = z(x* — y?).

Form a p.d.e by eliminating arbitrary function ¢ where ¢(x +y +z, x2 +y% —z2) = 0. 10
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17. (a) If L{F(¢)} =1 (s), prove L{F(at)}%f(%), a>0,

(b) Given L{cosat}=

5% +a?
Hence find :
(i) L{rcosat}
(i) L{sinar}
(i) L{tcosat—sinat} 10
dzy
18. (a) Solve by the method of undetermined coefficients : d_2 —y=e"sin2x
X
d4y
(b) Solve : — g —y=xsinx, 10
dx

19. (a) Form partial differential equation by eliminating the arbitrary function from z = f (ﬂj
z

(b) Solve the partial differential equation y2 p—xyq=x(z—2y). 10

20. Find the fourier series for the function f(x)=|x|, xe[-m, 7]

11 2
Hence, deduce l+3—2+5—2+...:% 10
Module-VIII
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x =2 (mod 3),
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x=1(mod 7),
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[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 ¢(72) where ¢ is the Euler’s Phi function.

(b) Convert (E874),, from hexa-decimal to binary number.

(c) Let m and n be integers > 0 and gcd(m, n) =d. If m =dp and n = dq then prove that gcd(p, ¢) = 1.

(d) Show that the number of the form is an integer where a is an integer.

a(a2 +2)
3

(e) Find the remainder when 9342 is divided by 10 using congruence.
(f) In a Boolean algebra (B, +,.,/), prove that a+b=a+c and a't+b=a'tc >b=c,Va,b,ceB.
(g) Construct truth table for the statement formula: (p - ¢q) > (—g—>—p)

(h) Prove that if x and y are odd integers then x2 + )2 is an even integer but not divisible by 4.
(i) Find the remainder when 16! is divided by 17.
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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)

Construct a Round Robin Tournament Schedule for 7 teams using congruences of integers.

A student spends ¥ 321 to buy some books and pens. The cost of each book is ¥ 12 and that of each
pen is T 7. Find the possible integral solution by forming a Diophantine equation. 10

Solve the difference equation : 2a, =7a,_;-3a, ,,n>2,ay=1,a =1
Determine whether the ISBN 3-540-19102-X is valid. 10

Find the logic circuit of the Boolean expression xyz + xy’z + x'y.

Form a truth table for a NAND gate. Draw a logic circuit using NAND gate only that realizes the
truth function f(x, y, z) = x + yz. 10

Show that p9 =1+ ¢~ 1=1 (mod pq), where p, g are distinct prime numbers.
Determine the correct check digit for the incomplete UPC: 0500003004 3. 10

Show that n> <2" Vn=>5, n is positive integer.

Solve the following Diophantine equation : 8x — 14y = 16. 10

Verify by means of truth table that for a,b,c€ B,a-(b+c)=a-b+ a-c where B is a Boolean Algebra.

Prove using mathematical induction 1.2+2.3+3.4+...+n(n+1)= w . 10
Solve the system of linear congruence equations :

x =2 (mod 3), x=3 (mod 5), x=1 (mod 7)
Find the digit in unit place in the sum: 1! +2!+ 3!+ ... + 49! 10
Prove that there are infinitely many prime numbers.
Check whether 00500030042 -6 is a correct UPC. 10



