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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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(%) fsfie e wm e s e
K =10
=1
58=0.0
WRITE (*, *) K, S
S=S+I
K=K-1
[=1+2
IF (I.LE.9) GO TO 5
STOP Yo
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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)

(b)
(©)
(d)

(e)
)

(2
(h)
(@)

(b)

(b)

Convert the octal number 15734 to Binary number, then convert this binary number to Hexadecimal
number.

2

_x

Write FORTRAN expression of |cosx|+e 2
Write full form of CPU and ALU.

Find the final value of K after the following FORTRAN program segment is executed :

K=2
DO 101=3,8,2
K=K+ * %2

10 CONTINUE
In any Boolean Algebra (B, +, ., '), show that a+ab=aVa,beB.
Draw the switching circuit which realises the following Boolean expression :
xy'+zx+yz'
If I=2,J=5, K=1 and N=6, then find the value of /*J+(5+K)/I+N/J.
Express x + y(x'z)" in CNF.
Find the errors of the following FORTRAN program :
WRITE (*, *20) A, B
20 FORMAT (IX, F4, 3XF 10.6)

Write a program in BASIC to find the H.C.F. and L.C.M. of two positive integers.

Write a program in FORTRAN to find the area of a triangle having two sides a, b and the
angle contained by the sides is c. 10
Express the Boolean expression (x +y+z)(xy +xz)" into DNF. Hence determine its CNF.

Draw a switching circuit which realizes the Boolean expression x[y(z + w) + z(u + v)]. 10
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. (a) Find the number N such that (10110), x (11011), = (N);, -
(b) Write down the differences between : 10
(i) Compiler and Interpreter

(ii) Source programme and Object programme.

. (a) Write a FORTRAN program to evaluate the value of sinx at x =x,, from the series

2 X

sinx=x——+"—-"—+
3r st 7!

(b) Write a program in C to find the value of | x|, where
|x| =x,ifx>0
=0,ifx=0
=—x, if x<0 10

. Write an algorithm and flowchart to find the sum of the series 1 + x +x2 + ... + x”, where 7 is a positive
integer. Also write the corresponding program in C. 10

. (a) Show how an IF — THEN — ELSE — END IF statement in FORTRAN can be used to express the

function
f(x) =x3+¢ for x> 1
=5+cosx for -1 <x<+1
=0, elsewhere
(b) Find the output of the following program :
K=10
I=1
5S=0.0

WRITE (*, *) K, S
S=S+1
K=K-1I
I=1+2
IF (I.LLE.9) GO TO 5
STOP 10
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8. (a)

(b)

9. (a)

(b)

10. (a)

(b)

Simplify the following Boolean function using Karnaugh Map :

f(a, b, c)=abc+ab'c+abc'+ab'c'+a'b'c'+ a'bc’

Construct truth table for the following Boolean function f represented by :

xz+x'y+zy
Explain each of the following terms giving their full forms :
(i) BIT (ii) BYTE (iii) I/O unit (iv) ALU (v) CPU
Transform the following expression into an expression in DNF :

(Y +)x+y+)x+y + )ty +o +y+z)

10
dx

10

10

Write an efficient FORTRAN programme to evaluate I 2 by Trapezoidal rule taking 17 ordinates.
+x

Write a FORTRAN programme to find the roots of the equation ax? + bx + ¢ = 0 for arbitrary real

numbers a(# 0), b, ¢ to be given by the user.
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[English Version]
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

12.

(a)

(b)

(©
(d)

O)

)

(2

(h)
)

(b)

1
Show that the series Z—z is convergent.
n

. . 2
Find out the radius of convergence of Z” X"

. . sinnx
Test uniform convergence of the sequence of functions ( fn(x)>, where f, (x)= ;
n

Determine the radius of convergence of the power series

12 12 12
(21 2+(3~) N +(”~) N

X+——x
41 6! 2n)!
. . . . . . d? y .
Find the particular integral of the differential equation —5 - 4y =sin2x.
dx
Use the Convolution Theorem to evaluate L ' _ ,L_1 is Inverse Laplace Transform
(s+D(s=1
Operator.
. . . d? y _dy .
Find the particular integral of —5 d_+ 6y=(x—-2)e* by the method of undetermined
dx X
coefficients.
Find the general solution of xp + yq = z.
Find : L(e ™' sin4f).
Show that the sequence of functions ( I (x)> , defined as f,(x) = %,O <x <1 is not uniformly
1+n°x
convergent on [0, 1].
© 2
. nx . .
Show that the series Z is uniformly convergent on [0, k] for any &> 0. 10
el n+x°
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13. (a) State Abel’s theorems on power series. Determine the radius of convergence of the power series

14.

15.

16.

17.

(b)

(@)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

2232 3%
X+ +
2! 3!
2 x3 4
Assuming the expansion log(l+x)=x— B + 3T +..for-1<x<1,
l 1
og(l+x) 1 1 1

that I—dle——+———+... 10

prove a X 22 32 42
0
_y . d? y 2
Solve by the method of variation of parameter, the equation —y=
2 X
dx l+e
2
Solve : d—§—2d—y+2y =5cosx, given that y:@:O, if x=0. 10
dx dx dx
d? y
Find the eigenvalues and eigenfunctions for the differential equation — Ay =0 which satisfies the
dx
boundary conditions : y(0)=0 and y(m)=0.
: Ly dy dy o
Solve by the method of undetermined co-efficients —5 3—5+2—=x"+4x+8. 10
dx dx dx
d? y
Solve by the method of variation of parameters —5+ a’ y=secax .
dx
2
Solve : (5+2x)2d—g—6(5+2x)d—y+8y:8(5+2x)2‘ 10
dx dx

Solve : ﬂ+4x+3y=t
dt

ﬂ+2x+5y=e[
dt

Eliminate the arbitrary function F from the following equation and find the corresponding p.d.e.

Fx—z, y—2)=0. 10



18. (a)

(b)

19. (a)

(b)

20. (a)

(b)

(11) [P(III)-Mathematics-G-4/Set-2 ]

Find the general solution of x2p +y2g = (x + y)z.

Sove: DB A 10
OV T T3 sz tan(y—3x)

Find : L_l{?m—+7} :
s2 —-2s-3

af 4
Find L' + 6 5+ 3 7( and hence solve (D2+2D+ 1)y =3te, given y=4, Dy=2
s+l (s+1)7 (s+1)

when =0 and D=i. 10

dx

2
Using Laplace transformation, solve the differential equation d—;— % +2y= 42! ; y=-3
dt

d
and —y=5 when 7=0.
dt

Find L{F(?)} where L is Laplace transformation operator and

1
f, 0<t<—

\o]

F(f) = t—l,%<t£1
0, =1 10

Module-VIII
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Please Turn Over



[P(III)-Mathematics-G-4/Set-2] ( 12 )

(s7) 12x=9 (mod 15)—«Z congruence-6 AN« FCA |

(@) (x+p)(x+2)(xy) I AFTADE FFereta o= Fal |
() (pAq)A~{(p\V q)-93 T TSP 575 FA |

(5) 5 =2 2yl 6o a2 84 =2(mod 13)

(%) (CDEF),¢-9% @« #eifbeas fafaaia aifs e e |
(&) Fermat-«3 ‘little theorem™ G fAg® <4l |

33| () ‘Principle of Mathematical Induction’™@d HZIT; &< S0 ¢

nn+1)(n+2)

1.2423+34+...+n(n+1)= 3

(4) @3 fe T 145-9 fog 70 @ 2 @ B3| AW G0 FICe7 0 X 17 ¢ G0 178 Wi % 15 237, O
a3 1fe Ul @17 € 9 @ 0a e so

sol (@) 171747 43 2T Ao fefa a1
() @I wEE @GFeE 073124005089 & @sfs wfds UPC ? S0

381 (%) w5 wiETd & @56 Round Robin tournament 5197 741 |
(4) Boolean algebra (B, +, «, )-49 F1a &9 04l ¢ Va,be B, a+(a'b)=a+b 4R a(a'+b)=a.b|
So
el (F) x,,z @A GEEGW (x+y'+z) (x+y+z) (x+y'+2) (X +y+z) (X'+y+z) (x'+y' +z) 98
=BT CNF (275 DNF-9 &< 5041 |
(¥) 9% Logic circuit-43 g9 Afarsianfs e ¢

)

Yl (F) AL A ¢ 12x = 9(mod 15) |
(?) fasfEe ISBN-9 7% w&ft e 33 ¢
81 -20-0871-9 so
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sal (%) f%f@f4® Diophantine S%2e(5 et sjefFicara el Refy st ¢
&x—-10y =421

() f(x,y,2)=xyz + (x +y)(x +z) 9% Feiy AMBrE DNF-9a 2 S | so

Sol (F) TS AT AR WS B TG T3 ¢ g, =2a, | Vnzlanday =3 |
(2) p @3 ¢ W 70 foa @Afers w23 oEE @de pd-l + gP~1 = 1(mod pq) | S0

w1 (@) Tufrfe gem s «o 725 99T oEa 0 93k O a4 s I S B ¢
(x+y+ztw) (x+ry+w) (x+z)

(%) 936 (Gfh ST 29w At =% 257 456398103862540 €2 T We1@e (Check digit) w=fH fef
B! Yo

[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.

11. Answer any five questions : 4x5
(a) If n is a positive integer such that #3 + 1 is a prime, then prove that n=1.
(b) What is the remainder when 6.732 + 7.945 is divided by 4?
(c) Solve the congruence 12x=9 (mod 15).
(d) Simplify the Boolean expression : (x + y)(x + z)(xy)".
(e) Construct truth table for the formula (p A g) A ~ (p Vv q).
(f) Determine true or false : 84=2(mod 13).
(g) Convert (CDEF)4 from hexadecimal to binary.
(h) State Fermat’s little theorem.
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12. (a) Prove by Mathematical induction

13.

14.

15.

16.

17.

18.

19.

(b)

(b)

(@)
(b)

(b)

(a)

(b)

(a)

(b)

(a)
(b)
(a)

(b)

1.2+2.3+3.4+...+n(n+1):w
A man paid T 145 for some cups and glasses. If cups cost T 17 each and glasses ¥ 15 each, how
many of each did he buy? 10

. . . . 17
Determine the integer in the unit place of 1717 .

Is 073124005089 a correct UPC for some product? 10

Set up a Round Robin tournament for 8 teams.

In a Boolean algebra (B, +, «, ') prove that a+(a'b)=a+b and a.(a’+b)=a.b Va,beB. 10

Transform the following CNF into an expression in DNF: (x+y'+z) (x+y+z) (x+y'+2z')
x'ty+z) (x'ty+z) (x'+y +z)

Write down the Boolean expression for the logic circuit
x u_)D_,
y
z I

! 10

Solve for x : 12x = 9(mod 15)

Find the missing digit in the ISBN :
81-20-0871-9 10

Solve the following Diophantine equation to find all integral solutions :
8x —10y =42,

Express the following Boolean function f(x, y, z) = xyz + (x + y)(x + z) into Disjunctive Normal Form
(DNF). 10

Using generating functions solve the recurrence relation : a,=2a, Vn>landay=3-
Show that if p and ¢ are distinct primes, then p?-! + ¢g7~1 = 1(mod pq). 10

Draw a switching circuit for the Boolean expression (x +y+z+w) (x +y+w) (x +z). Obtain a
simpler equivalent circuit.

The first 15 digits of a credit card visa is 456398103862540. Find the check digit for this card.
10



