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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-III Examination, 2022

MATHEMATICS

PAPER: MTMG-IV

Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. aNfeE T F0Z TN Q"Y/VW fac Fed1
Candidates should answer in their own words AT e 1T I TS HI AT T
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Answer any fwo groups from Group-A, Group-B and Group-C
ont-7, ¢, @3 94-93 74 (AF A-FC 76 [oitd Tea nie

GROUP-A
(Full Marks: 50)
e+
(- o)

Answer any five questions from the following 10x5 =50

st @-cie 26l aria Tea nis

1. (a) Prove that in a Boolean algebra, the complement a” of an element « is unique. 2+3
Prove also that for any three elements a, b and x in a Boolean algebra if
a+x=b+x and a+x' =b+x, then a=b.

I R @ FIF FoR Felfdeen @I M -3 77 77 ¢ QORI | HRE el FC
@, @ FR qenifdres @ @ a0 W ¢, b @R x-93 & I g+x=b+x GR
a+x =b+x, ¥, R qg=5bh TR

(b) (i) Express the Boolean expression (x”+ yz)in conjunctive normal form (CNF). 3+2
(x" + yz) T MO (CNF)-9 & el

(ii) Find the complement of the Boolean expression (x+ y)(x+ )" )(x"+)’) in
CNF.

(x+ ) (x + )X + ) 3 57 a4t CNF-« e 3@

2. (a) Simplify the following Boolean function using Karnaugh Map: 5

f(x,y,2)=xyz+xyZ + xyz + xyz’.

Karnaugh Map 3723 3¢ [5{e1Re FoIR S 00 7@ Il

f(x,y,2)=xyz+xyZ + xyz + xyz’.
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(b) Construct a switching table for the Boolean function 5
Y(ZAW)+ZU+V)+ X' (Y + 2).
YZA+AW)+ZU +V)+ X' (Y +Z) I Sorwsa gl edfe somsia Jaite
A 510 FCN |

3. (a) Draw a circuit using only NOR gate that represents the Boolean function: 5
fx,y,z)=x+yz
@G NOR-TR I F@ [ (x, y,2) = x + yz T SFHFHa 3R 391 oz
I
(b) Convert the binary number (1101001.1110011) to the octal and the hexadecimal — 1+1+1+1+1
systems. Obtain the binary equivalent of the numbers (7.375),, and (.859375),,
and find their sum in binary number.

1101001.1110011-43 (7o MAIBE octal ¥ hexadecimal T 2SSl
(7.375),, 9% (.859375),, TR (o] FIGe ([T T4 IR SR @97 (7o
A *rmfore @@ I

4. (a) Obtain the binary equivalent of the numbers (1674.125),0 and (56.75),0. Find 2+2+1
their sum and difference in binary number system. Find the octal equivalent of the
sum.

(1674.125)10 QR (56.75)10 RASFR (aoB Fgal @@ FE@| O @9Fa 8
RCIeRPet (Rt AR MaoTe (78 TR | @9FTo BB Age (el

(b) What are constants and variables in FORTRAN language? What are functions of 5
control statements in FORTRAN?

FORTRAN @aif3e-¢ &< @ 567 w700 6 @I 9 FORTRAN-¢ g foa<eta
TRl S el

5. (a) Write the following expressions in FORTRAN 77/90 : 2
FORTRAN 77/90 -« fa=feiae zif&isiens hef cale

(i) " ™ +sec”! x. (i) |a> —b* | +Vb* — ac.
(b) What will be printed after the execution of the following program segment? 3
iR cenaicm o=t & ford e ¢
SUM = 5.0
DO50J=1,10,2
SUM = SUM + 5.0
50 CONTINUE
WRITE (*, 100) SUM
100  FORMAT(1X, F4.1)
(c) Write short notes on any twe of the following: 5
ol @-Ie 7fog Tk Bl wieais
(1) FORTRAN, (i1) High level language, (1i1) Compiler.
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6. (a) Write a FORTRAN 77/90 program to find the transpose of the sum of two mxn
real matrices.
736 mxn AW WIBEFF @OIFER transpose 9 TR & @B FORTRAN
77/90 GRS A

(b) Write a FORTRAN 77/90 program for sorting 10 given numbers in descending
order.

v0fb &8 FAIE [WHSEAPNE AR &) @G FORTRAN 77/90 Ciielis =Tl

7. (a8) Write a FORTRAN 77/90 program to generate the Fibonacci sequence
1,1,2,3,58, ....... the last term being not greater than 1000.
@3 Fibonacci sequence 1, 1, 2,3, 5,8, ....... 7 <17 *w(G 1000-97 SEF 7 ot
T4 &) G FORTRAN 77/90 (el ¢=1eal |

(b) Writer FORTRAN  77/90 subprogram for defining f(x) by using
IF - THEN - ELSE - ENDIF statements:

IF - THEN - ELSE - ENDIF 9217 3@ W81 So3(07 @) FORTRAN 77/90
subprogram-16 (=1C213

f(x) =logx+e*, for x>1
=3+sinx, for —1<x<1

=0, elsewhere

8. (a) Draw a Flowchart to find the sum of the following series:

fa=faie @t @siTal @@ F9719 & Flowchart T S St

1 1 1
1+3—2+—2+-~-+57.
(b) Write a FORTRAN 77/90 program to write a given positive number in reverse
order. Find also the sum of the digits of the number.
UG G LA RS O RATOGH (#1117 &y 9= IR Srwefers @oreet @
T4 &) G0 FORTRAN 77/90 (=iEls 1ea

9. (a) What is an algorithm? Design an algorithm to find the greatest common divisor of
two positive integers m and n.

TN FIF A0 2 G0 L TF AR m @R 197 1R AR welqze Fel@a o
@0 @niECaliEms] @1l |

(b) Write a BASIC program to find "C, for given n and .
oANE 51 OR -3 G "C, -7 A« 77 T3 T @ BASIC (RAMalls @Teai |
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GROUP-B
(Full Marks: 50)

er-4
(AFT-¢0)
Answer Question No. 10 and any four from the rest
S0 TR & IR TRHBRTF (ATF (F-(FICA 5IF10 &T3iA Ted e

10. Answer any five questions from the following:
feaferiae @-cieat =5 @ Te nies
(@) Find the limit function of the sequence of function {f},
2
f.(x)= nx =, XER.
1+ nx
2
(.} Seeioa Rl Sesrwes fef el Q@RI £, (x) = lJ’r"x _, xeR.
nx

(b) Show that the series Z% converges uniformly on (—co, ).
n+n'x

@8 @ Z; @AM (oo, oo) - (XY TSI SISHN |
1’13 +l’l4)C2

n_n
n+lnx

(c) Find the radius of convergence of the power series z (=D -
n!

n=l
i(—l)"“@ 2 9 A S foEa A ek e
n=l n:

(d) Find the general solution of (D’ +4D*+5D+2)y =0.
(D* +4D*+5D+2)y =0 @2 FNFeIT aige i el s

(¢) Find the particular integral y, by the method of undetermined coefficients

(D* +4)y =sin2x.

10+(10x4)

2x5=10

where

feldT® 725 ST (D + 4)y = sin 2x 9% FAP=eIB [os7 et o v

() Find the Laplace transform of the function f(f)=¢>+cos”3t, ¢ >0.
F @) =1> +cos?3t, 1 >0 G2 TFFFHA AT Fole e St

2

(8) Find the inverse Laplace transform (L) for f(p)= P p+1 p>0.

3 b

2

3 b

f45i3® Laplace transform (L) el Scal @RI £(p) =2 *l p>0.
p

(h) If f(—x)=—f(x) forall xe [-x, 7],
Show that the Fourier coefficients a, =0, forall n=0,1,2,3,------ .

M [z, 7] TEAE x-9F T A & f(—x)=—f(x) W, OR& @Ae @

FRARIRAN a, =0, n=0,1,2,3, .
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11.(a) Show that the sequence of functions {f,} defined by 5

2
[ (x)= o x€ (0,1) and ne N is not uniformly convergent on (0, 1).
nx

S czr, {fn}” SYGFAG (0, 1) SIS FATOII SISHR T @A

2
Su(x)= 3xz,xG(O,l)-
(b) Show that the series 5

2 2 2
X X X : :
x*+ + + +---1s not uniformly convergent on [0, 1].

1+x> (1+x%)° (1+x%)°

2 2

2
e @ P4 T .. @2 @@ [0, 1] T e
I+x° (1+x7)" (1+x°)
i 771

12.(a) Show that the series z sm3n s convergent uniformly to a function f(x) for all 5

n=1 N

cosnx

xe R and then show that f’(x)= z

n=1

e @ zsm’” @A (oo, c0) STEET IS f(x) SCAFF-G G| G2

CoSnx

@/F @8 @, f'(x) = z

2 3 4
X X

(b) Assuming the expansion log(1+ x) = x — % + ESas Frovey, —1<x <1, 5

1
prove that j@dx:1—2%+3%—4%+ ......

1og(1+x):x—%+x——x—+ ...... ,—l<x<1, a8 Regfefles 7oy «@ fie eme

log(l+x) 1 1 1
x TR tETy

@@, j

13.(a) Find the Fourier series expansion of the function f* on [—7, 7], where 4+1
- I, —7<x<0
f(x)_{l, 0O<x<r
Hence showthat£:1—1+l—l+ ------ .
4 3 57

ot S e s e s

- 1, <x<0
/) _{ , 0<x<

T SN SR SHE S S
4 35 7
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(b) Find the Fourier sine expansion for the periodic function f(x)=xcosx in the
interval [-7, 7].

f(x)=xcosx €& e AFFHOE [—77, 7] TS TR @ACS Kge Al |

d’y

2
X

14.(a) Solve by the method of variation of parameters +y=cosec x.

2

(O 56T MO FHAL FCAIS Zy+y=cosec X.

xZ
(b) Solve :
S e
2
xz%—x%+2y=x log x.

15.(a) Solve the differential equation by the method of variation of parameters,

2
d—f+ 3Q +2y= !
dx dx 1+¢€*
e SREe ANFAET Le-(on FFmfore FILT T
2
d—f+ 3d— +2y= !
dx dx 1+¢€*

(b) Find eigen values and eigen functions for the differential equation
2

% +Ay=0(4>0) which satisfies the boundary conditions y(0)=0 and
X

71- p—
=0,

2

%+/ly:0(/1>0), 93 GFe FAAPAEAT BN MR € BN S Hhfor
X
o FCal @A Frs zgeme

1(0)=0 and y(%) -0,

16.(a) Solve :

ST RS
dx
—=5x+4
‘Z; y
y
——=—x+
dr g
(b) Solve the partial differential equation by Lagrange’s method:
z(x+y)p+z(x—y)g=x"+y*; where p:%, q:%_
ox dy
J OIRP IReT Jeb Lagrange -9 7Ta1[\o< e
[C[EERSINEE 7sel Lagrang A& A I T
H(x+ Dpt(e-y)g =+ ORI =2, g=%
ox dy
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Q |~

17.(a) (i) If L(f(¢))=F(s), then prove that L( f(at))= F[ﬁ , s, a>0. 3+2

A L( £ (1)) = F(s) T0SE &6 @0 L( f(ar)) = F ij, s,a>0.
a

s*+25
Ll[ 2s+5

(i) Find Ll[ 2545 j

s +25

(b) Solve the equation using Laplace transform: 5
d’y _dy IV
——+2--+y=3te”’, giventhat y(0)=4, (0)=2.
PRI g ¥(0) y(0)
SIS e IR T e @we Fwaelfba i Feas
2
%+2%+y=3te’,my(0)=4, y(0)=2.

j-aawﬁcﬁwl

GROUP-C
(Full Marks: 50)
et
(AFT-¢0)
Answer Question No. 18 and any four from the rest

o T2 S @R TRARBIHT (AT F-CFIT 51710 ATae T e

18.  Answer any five questions from the following: 2x5=10
foaferie @-e el eess Te wies

(a) If a, b, c are positive integers such that gcd(a, b) =1=gcd(a, c), then prove that
ged(a, be)=1.
W q, b, ¢ 9T FoAf @IS 2R 27 @ AR, (a, b) =1= A%, (q, b) OHA
@8 @ AALR, (a, be)=1.

(b) How many solutions of 21x+ 35y =45 does exist?
21x + 35y = 45 7Nzelfba Fowler AT SR ?

(¢) Find all integers k >3 such that 5 =k(mod k7).
B R k>3 94 I 0O F@ 5 = k(mod k) )

(d) Find the remainder when 9* is divided by 5.
9~ 5 Il ©i5l FECE SINCH ey e

(e) Without performing the long division, determine whether 51956124 is divisible
by 9 or 11 or 3.

JC SIS &0 JIQT N I, 51956124-F 9 A 11 A 3 =71 ©ist 71 A7 [y, el
AN
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(f) In a Boolean algebra (B, +, -, ”), prove that a +5" =1 ifand only if a +b=a.

@36 T Jeaifes (B, +, -, 7 )4 N4 IR @, a+b' =1 I @R @FETg N
a+b=a.

(g) Find the value of the Boolean expression.
(x, X)) x, + (X, +x;)- (%) +x;) for x, =0, x,=1=x,.

x,=0, x,= 1=x,-99 & A AR (x, - x5) - x, + (X} +x;) - (x5 +x,) -9 A
foyefar svca

(h) Find a closed form for the generating function for the sequence
{0,1,0,0,1,0,0,1,0,0,1, --}.

{0,1,0,0,1,0,0,1,0,0,1, -} S0 FIF S Ia AR {0ef7 SN

19.  Answer any fwo questions from the following:
fasfeie @-ce 7 oo Teq wies

(a) Prove using mathematical induction that for all n>1,

1+4+7+-~-+(3n—2):@.

T 71> | -4F &, SNAfeT FIZ @At T 2= S @,

l+4+7+-~-+(3n—2)=@.

(b) Find all positive integral solutions of 19x+37y =500.
B GG ARl 96 I, @efe 19x + 37y = 500 ATF=eBF T

(c) Find the gcd of 615 and 1080, and find integers s and ¢ such that
ged (615, 1080) = 6155 + 1080z

615 € 1080-93 91,37, @, faefy FCal @R R 5 @ ¢ Fef Tt Qe
ged (615, 1080) = 6155 + 10807 =1

20. Answer any two questions from the following:
fafeiie @it 7f elvs Ted mes
(a) Find the remainder when 7°* + 25 is divided by 8.
77 4255 (S § IRl s T SeleeT el e
(b) Solve the congruence 72x =18(mod 42).
72x =18(mod 42) congruence-To% FNKIF FCT |

(c) Find the smallest integer greater than 23 that leaves the remainders 2, 3, 2 when
divided by 3, 5, 7 respectively.

23 o IC Furew 2R e It AT w3, 5, 7 7@ St FAE SIS
22,3, 2.
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21.

(a)

(b)

(c)

22.

(a)

(b)

(c)

23.

(a)

(b)

3529

Answer any two questions from the following:

fefeiie @it 7f elvs Ted mes

Find the correct check digit for the ISBN 81-203-1147-x,0 of a book.
(6 72931 81-203-1147-x10 ISBN-T67 &y war 1518 41 fvefy et

The identification number of some particular company in India is 890102. The
identification number of some product of that company is 300090. Write down
the UPC for this product.

TRCeT IF @FPANNT AAGFIT TN 26T 8901021 @ (@FPANNET @6 T FANGEHel
R 26T 300090 | @ T UPC-6 @

Set up a Round-Robin tournament for 7 teams.
Ao weT Sexlelgel 03 @il @16 Round-Robin @ifecaifaier ifers! siae Al |

Answer any two questions from the following:
fafeife @-cwie 7f6 acis Ted nies
Solve the set of congruences using Chinese remainder theorem:
i Sl Berliond R e STt (Congruence)- e Algie STt
[BREEIGIH
x =1 (mod 4)
x =3 (mod 7)
x=5(mod11)

Find the remainder when 6-7°% +7-9% is divided by 4.

6-7°% +7-9% (& 4 7 Sl FACT ST T 3 Ol 7T et

Prove that ¢(7n)=7¢(n) if and only if 7 divides n, where ¢ is the Euler’s phi
function.

eld FE@ A @(Tn)=7¢(n) TR A @R @FEnlg W 4 WO 7 =& Koy =7,
@M ¢ 25T SR F1L S |

Answer any two questions from the following:
fasfeie @-ce 7 oo Teq wies

Let the n-th term a, of the sequence {a,6}, satisty a =7a, ,—-12a, ,+6 for

n >3 with initial conditions ¢, =2, a, =8. ”
Prove that a, =4" -3" +1 forall n>1.

gl AP, {a,}, A n-9N AR a , a,=Ta,_,~12 a, ,+6 -F @ I n23-97
ey, ARG AN a, =2, a, =8 R &N IR @, g, =4" 3" +1, I8 n>1-97
Gej |

Solve the following difference equation for the given initial conditions:

a,=—4a, —3a, ,,nz2,a,=2, a =-8.
L =3a, ,,n>2 € FHE0T AT I ARGF SN g, =2,
a, =—-8-a3 &l

a,=—4a

5x2=10
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(¢) In how many ways we can distribute 10 identical marbles among 4 children if
each child must get at least 2 marbles and not more than 3 marbles?

yoft fen WtdeTs 8% Mwa sy o < 41 AT Ao I@ 2fol Mie see o 6
T 2417 € @I Mg o b M =t o 9

24.

Answer any two questions from the following:
fasfie @-ce 76 oo Teq wies

(a) Express the following Boolean expression in DNF and also in CNF in the
variables x;, x, and x;.

(x, x5 +x,-x;) + x].

fafeiie ey AR DNF 8 CNF-9 2 S|

(x,- X, +x, %) +x]

(b) Prove that the following properties are equivalent in a Boolean algebra B, for all

a,ce B:
@36 I Feefee B-(S a, ¢ € B-a3 fWaferiRe «fiaeh @ 7igey, ©f afsia St
(i) a-c=a (i) a-c'=0 (iii) @’ +c=1

(¢) Find the circuits for the Boolean expressions xz'+z+xz+y and x+ y+z.

3529

Show that the circuits are equivalent.
N AR 2z’ + 2+ xz + y AR x + y + 2 -9 T Joarfe T s e st

@, Io e g |
N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp

to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.

10

5x2=10

3+2



