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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.

FERIE e efey A e

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

Module-VII
[Elements of Computer Science and Programming]|
(M : ¢o)
ST g T TG (ATE (F-(ITA! foAE AT T wie |

S| (F-(F A draa Tea wie 3 8x&
(F) (23.45)g FRANGT Sergat mifeis ey #Afere |
(4) A=-145.731, 1= 65 == f=fi<e FORTRAN fagfefoa =ietes F@mst oma ©f @ 2
WRITE (¥, 5) A, T
5 FORMAT (X, F 10.2, 12)

(2fSl o 2wte b oSSt Faga @)

() W ove GRE £ Svela Tare «itg e s 9425 T541 T = ¢

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

() ASCII €38 FORTRAN-€3 #7a =2ifs @&rat |

| S

(&) @It e Fealfdred ;v “a = 0 932 b = 0 I €33 EREIa AW o + b = 07 Fagieie trs Agflt @ |

(%) A=75B=19,C=20,D=0.8,1=7,J=13, K =5 2= Wo=Ef@® FORTRAN - 77 @if«ifog wa Fsfa
Tl

U=A/C+ (C-B)/D+J/T*K.
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(%) Huntington Postulates-4% 7197 4F6 F&T Srepaife® (B, +, o, /, 0, 1)-(F @S Tl |

x/;+logeb
c+dsinx

(=) -89 FORTRAN =7 (=10 |

@) frwfEfi® FORTRAN etemetrs af @t oo 4ite oia o Fisfy &=
WRITE (*,2) L, X, Y
2 FORMAT (14.2,2 E6.3)

X (F) 2-97 45F siwe @ Wowa ke Wi st e
(110011.101), — (10110.001),
() felerRs e e Tge SRE s Jfaas 0l
(AB.C4)4
(o) FrfEis @i srvrwtes o S oo w0
f(x,y,2)=xz+y'(x'+x(y+2z")

% THAA 4 Haored AN TEa! 55T FAl | 6

¢\ (%) Freifas Ay N-9a itsifaas Wda a9 o947 4% FORTRAN 77 (2igis @772 |

(4) Tewea S @ SRHre Grefalb S105d 7l @ 48R i 23| TR T ©F P10 A6l 735 oot
(T @I AN TS ATZA | A A0 @D AR (S5 NI TS AN 28— O3t A6 Hae
TH Tl e Fal | so

81 (¥) fefelRe area el WaasIpIta AFIE o) @& flowchart 5% S04 2
91, 34, 28, 102, 55, 3, 19, 78, 10, 47

{4) Karnaugh Map F<z/a ¥4 el g st 7<e a3
fx,y,2)=x"yz'+xy'z+xyz+x'y'z Y0
¢\ () firwa fawrs simares fwef Fda waw g o feha o= w7t
ax?+bx+c=0, a#0
(«) T=ferids @ihe g2w 9-F @ @ o ol sifeha wwa s 2
Fibonacci-& : 0, 1, 1, 2, 3, 5, 8, 13, 21, ...
@I 1> 1 43 joTe w6 &a sivefo ciseese e =@ o



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

v\ (%) Tafke sos @96 =49 sin x s g

. x3 XS
smx=x—+——...

315!
9fb GAS M x = x)-C@ sin x-4F A 62 7 G G STl Tl S, @A Foa e < 1070

(4) x=x,-C3 f(x)-43 A F=g a7 956 Spiereaiiam ab wal @

f(x)=0 , x<0
= x> —sinx , O<x<m
=sinx—x° , T<x<2xw
=0 ,  elsewhere
g T = 2% >0
al (F) TG T9A0 Wefa wrar a1 Fafaiee qEm Srerssl Sogedd $09 | Sesold 40 FACaa Aaered e«
x|V|z|f
1(1(1]1
1{1(0]0
11011
1000
011111
0({1(0]0
010|111
0/0]01]0
{4) Karnaugh Map F<21a 374 e G SImsiwab 79 a3 Y0

S, y,z)=x"yz+xp'z'+ xyz'+ xpz
b
-1
vl (F) vf 6 M@ Trapezoidal 3jtag =Ty Ixz ™ X dx —a Wi Taefa g @ 9% FORTRAN 77/90

a

cefles ane, AT a=1.0 998 b =2.3 |

<) nC,,—-ﬂ?f W f7<f7a@ w1 Subroutine subprogram-4% A=A 4&G FORTRAN 77 gl (=t so

51 Newton-Raphson *f&fed ARITY w3 wifi 2w »1¥8 FoFeE 13 — 4x — 9 = 0 FeE @Fh a1 e
faeftzm &y ©<f6 ¥% FORTRAN 77/BASIC/C (g™ (=720 | S0
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Yol (F) fasfeias soptald vt eiie e Soierfa w0 «se FEi AREITE RES Foiar Ed (CNF) =i

Tral 8
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

(4) 730 2we A SRR T, AR AN.G. (33 FI@ G BASIC/FORTRAN 77/90-4 €T cellai™
T0AT | S0

[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, I =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
1{0] 1
01 0
0/0| o




(d)
(e)

()

(@

(h)

- (a)

(b)

(c)

. ()

(b)

. (a)

(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 ¢ + 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, +, s, ', 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 :

foy,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, &, 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——+——...

3t 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 = N
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
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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

(feeret - %)
[A Course of Calculus]
(M : ¢o)
SSFL 2 TR TG (AT (T o7/ dTag Teg ms |
3| (T A dre Ted wie 3 8x¢
@ f,(x)= 1+xnx; neN; Vx>0 2@ {f,} SO0 Saamiba sesraed A3 e |

() Fourier Series-49 wife~a% 49 & Dirichlet’s-47 =< ﬁq’ G Al |
() ‘@’ 9T D -(F z= (x2 + a)(y? + b) (U TR Ta SRR S SRS glew s
(@) = efa e 2 L{sin(7t+5)} |

(&) 8 @ (2x2 +3x)y2 +(6x+3)y1+2y:(x+l)ex—% o |

(5) Laplace transform-£3 =If¥Tga & Sufficient Condition @fe1 (#1741 |

2

: d d \
() “wIfdTS e “als s ARl d—§+3d—ﬁ+2y=283x Aeliweifber e e y, Fefar e |
X

2 2 2
(=) x+%x2+%x3+...+g—!))’x”+... s @i wfesas arpne e st
! ! nj.

@) = e w2 L_l{ 21 }
S +9

Please Turn Over



[P(IH)-Mathematics-G-4/Set-1] (8)

=

20|

281

pledgl

2

2 3 4

(@) e @ 1oge(1+x)=x—%+x?—%+...mz a3 s fifa sfemme @ fada st

(«) Frare Jfige Qs £(x)-93 Fhaag @il W sl

) -1, for —m<x<0
X)=
1, for 0<x<m
TEAT (Fle (7 3
LI, v
x -
F) 0 \‘B(RIZ -(F [a, b] TBITEF (0<a<b ' XL
(F) orat ST @4 @ [a, b) 1T (0 < a < b) =g e
%% [0, b] TBAITH (@G pointwise TS |
D" _ -~
(<) W@m2—|x| et STereita st 799 |x <1 | so
n
() ST T 3
(D3—D2+4D—4)y=68etsin2t RN y=1,Dy=—19, D%y =37 T« (=0 4 Dzdi |
X
x &
(4) TN =D p+g=x+y+z @NAA P ax,q o | so
d2y
(F) (WIS sMafed AT TNLW S d—2+y=tanx|
X

d? _
() d—2y+7»y=0(7»>0) -3 TBTA MTZ @ WETA SCorRaler fefa @, @A y(0)=0, y (1) =0 |
X

o

(F) y-43 &7 AW 04l 2

@+5x+y=et

dt

dy
—+3y—x=e
a7

2t

(<) Wi fefy BT Ll{—; } S0
S(s2+1)



9l

o

"Wl
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11.

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

Laplace Transformation <F92lq g A4 =40 2

2
d—y+6d—y+10y=0,y(0):1,y(EJ=\/§ S0
dxz dx 4

f(x)=|x|, xe[-n,n] SowBa Fourier @ fwefa = | 931 (At e @

1+L+i+...=

TEZ
— hye]
32 52 8

(=) TR e ANEADT T Foar 2

V2 p—xyqg=x(z-2y)

(%) WY TS L Z:f(%j (RTF TR T G ST wawe wEiwad oW sl | s0

(=) wia fadfg =1 2 L_l (—
s

2
d—y—3xd—y+5y=sin(logx) Y0
dx? dx

() e ol 3 x2
[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.

Answer any five questions : 4x5

(a) Test the convergence of the sequence of functions {f,} where f, ()c)=1 ol ;neN; Vx>0.
nx

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

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

Please Turn Over
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12.

13.

14.

(d)
(e)

€y)
(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 Vp» by the method of undetermined coefficient :

dzy

Y 3y 2ed
dx? dx
. j e e s (),
Determine the radius of convergence of the power series x+Tx +Tx +...+mx +
! ! n)!
Find the following inverse Laplace transformation : L_l{ 21 }
S°+9
x2 x3 4

Show that log,(1+x) = x—7+?—7+... 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<m

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

oy



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
i
. -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—xyg=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
(et - <)
[Discrete Mathematics]
(M : ¢o)
SOFE G G SARB (AT (F-@F feAF AT Teg vis |

SS | (T A5 dreg e e 2 8X@

=

20|

281

pledgl

() 16!-c= 17 7191 Sl 90 F© ST AT Fefa w0 |
(#) t5a soT=se ISBN-47 715 Apiz w& s e w0 2
8185392 - 68 —

(*) ‘AND’ gate-490 SSaf “iow el |

() xy+xYy+xy G2 gEn aFmEGEE @ FoE S (CNUF.) g @t |

() 2, 4,8, 14,22, 32, ... SFAGT Recurrence T=&ED (FTR |

(5) W ged(a, b) =1 =7, 3@ @8 @ ged(a+ b, ab) = 1.

(®) n GF0 LI JAPRAT 2@ 4wid S0 G(2n) = 20(n) @A ¢ 28 Euler's phi Sew |

(&) @-@E 9T A SHETS] B-49 G RIS (@ x+y =1 498 xy =0 2FA y =x', @4 x,y € B.
@) e @(62.625),,=(111110.101),

(=) @« ¥er dfetaifaer@ ‘Round Robin’ 3f5 15w &0al At 5-6 vt smiarzel 704 |

(4) oireaEa @I Wing Eeonfae «fible T 8901021 €3 @rstifaa @ivat aga «fafbfe 7==m 300090 2=
93 759 UPC 97 so

(F) p @92 ¢ 6 e G A 2 @8 &, p? !+ ¢ =1 (mod py) |

(%) w19 efaa (division algorithm) 21T 315 €% 4235 43 F<pm{Ba A e weas fefm s | 76
o7R2] 5 4% ¢ el Al WTS ged(315, 4235) = 3155 + 4235¢ =7 | S0

(F) &5 A @&, O(5n) = 50(n) =TI AW AR &9 W 5, n-(F ©l9f [
(4) =T Master Card-a3 a612 Az ooy =ra ¢

5546 — 1997 — 2335 - 500 — so
(¥) ‘Chinese Remainder Theorem’ f?ﬂT':r FLA 9749 HIRIRT AL Sl 2

x =2(mod 3), x =3(mod 4), x =4(mod 5)

() n=256 T n-4937 (ATF (FTH 6 n-a7 HHX FF5F GNETE I 9727 Foul el qTa?
o



2

9l

o

"Wl

11.

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

(=) Tafeis @iite sae ardms T o g
{1,-1,-1, 1, -1, -1, 1, -1, -1, 1, ...}

(4) &30 A 1 GG AP 2R =207 (03 — ), 6 @Al Hotey | e

(@) 7 N=a,10" +a, 10"+ . +a,10 +a, 78, 963 @IE @ N, 5 gt ooy o< 7 9o syaig 7
ag=04 5 =7|

(%) (2FBS5),,-=* hexadecimal ([T binary-(® AqE FA | S0

() Fraferis smeg sTilleadi il < seRid snam s 2
a,=a, ta, ,,nz23 @A, a;=1,a,=3

n

() 11420431+ 41+ .+ 100! 45ifbre 15 211 1ot Fa0e o9l w0 23 Weda a0 6

(F) o9 A @ SATW ALGE (HITETE JAT ATE |
() 11+ 21+ 31+ .+ 49! 725ifhe g 2T omh Fefa st S0

[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),.

Please Turn Over
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12.

13.

14.

15.

16.

17.

18.

19.

(a)
(b)

(a)
(b)

(a)
(b)

(2)

(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 » 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!+, + 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



