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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-III Examinations, 2017

MATHEMATICS-GENERAL
PAPER-MTMG-1V

Time Allotted: 3 Hours Full Marks: i

The figures in the margin indicate full marks. &few Farz FarE AT g [ 2z
Candidates should answer in their own words AFEITAN [A7e7 ST I TFT XTI W

and adhere to the word limit as practicable. Bag FRIA 1
All symbols are of usual significance.

Answer any two groups from Greup-A, Group-B, and Croup-C.
e, ¥, 93 %4-93 7 cUTE C3-FA 7fe e Te v
Group-A

(Full Marks-30)
etsi-a

(ffa-co
Elements of Computer Science and programming

Answer any five questions from the following.

frafeiRe c-cieat «isfe elvaa B )
(a) State tHP Huntington Postulates which define a Boolean Aigebra
/ (B, +, -, ', 0, 1) Prove that for any twe elements a and b of a Boolean
Algebra (a+b) =4 b,
Huntington Postulates ﬁ@Yﬁ FF= @H @ @ dosfds (B, +, -, 0, 1) @
RIS IR | 2N FFA (@, (@F A Tosifered @-@w 9o BoimE o @3 b-97
T (a+b) =a
Tum Gver
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(b)

(b)

(OS]

- (a)

(b)
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Express the following Boolean expression Disjunctive normal form in the
variables x,y,z:(x+ y+z)(xz+xy) .
frfeiie T S b (BT TR WP LT 263

(x+y+2z)(xz+x'y).

What do you understand by positional number system? Why are binary
numbers used in computer design? Convert the following two decimal
numbers x and y to their binary equivalents and obtain the value of (x — y) in
binary arithmetic : x =(114),, and y =(97),,.

g fofes A »1&fS 3e7e & @am ¢ o sfesmm G af gzm
33 2 @ ¢ fsfeie 1t wifie s x o ) @ oo RfFem sgs =
ATRS T 9R (x — ) 93 WA fafqaat srafors e s

x =(114),, @R y =(97),,.

Construct the switching table for the switching function f represented by the
Boolean expression x + y[z + x'(y' + z')].

x+ y[z+x'(y' +2')] R Sorwsiha G2fog ARG o157 T 1

Draw a circuit using only NOR gates that represents the Boolean function:
f(x,y,z2)=x+yz.

@ZETNG NOR-TR 2R I £ (x, p,2) = x + yz IO SHPOF H2MHL I

Y& Fe |

Convert the binary number (1101001.1110011) to the octal and the
hexadecimal systems. Obtain the binary equivalent of the numbers (7.375)10
and (.859375)0 and find their sum in binary number.

(1101001.1110011) @ RS Wt wEd o @R we s
FEA1 (7.375)10 9K (.859375);0 WU HeE @k OwE @FEs fRfvaEl

SRR forgA

1+1+1+1+
1
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4. (a) Design a switching circuit connecting two wall switches and a light bulb in
such a way that the bulb can be controlled independently by either of the

wn

switches.
76 (reTE W aR @I AER 9FH HE: I8 sfFTEA T Ao IWHE
FATSIE (@-C31 725 =Al Fwaa w1 77|
(b) What is meant by different generations of computers and how they differ in
usage?
ffSn 2T computers IS F @R @R IRRER 7 (A wiea Ny &
o
5. (a) Write the following expressions in FORTRAN 77/90: 2
() [tanx|+er® iy Yotlogb
¢ +dsinhx
e afefEE FORTRAN 77/90 -@-fergae
G) [tanx|+e2® (i) Na+logh
¢ +dsinhx
(b) Point out the errors (if any ) in the following FORTRAN programme
segment:

READ (*,100) Y, Z, L
100 FORMAT (X, F3.5, 2X, F10.6, 3X, F10.6)
A=Y*Z+L
WRITE(*, *)A
END
STOP
f4t%8 FORTRAN program-93 SR*if63 error Srad 3¢
READ (*,100) Y, Z, L
100 FORMAT (X, F3.5, 2X, F10.6, 3X, F10.6)
A=Y*Z+L
WRITE(*, ¥)A
END
STOP.

Turn Over
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(©)

&. (a)

{bj
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Draw a flowchart to find the roots of the equation ax® +bx+c =0.

ax® + bx + ¢ = 0 ANPAR V& 4632 &7 Flowchart T o w3 |

Write FORTRAN 77/90 subprogram for defining Ax) by using
[F-THEN-ELSE-ENDIF statements:
J{x) =logx+e*, forx > |
=3+sinx, for-1< x<1
=0, elsewhere.

IF-THEN-ELSE-ENDIF 3327 303 fesa suereafba & FORTAN 77/90
subprogram f6 ferg1

f(x) =logx+e*, forx>1
=3+sinx, for-1< x<1
=0, elsewhere

Write a FORTRAN 77/90 program to find the L.C.M. of two given positive
integers 4 and B using subroutine.

7l 2WE {AINE PR 4 @R B-9% L.CM. R % FORTRAN 77/90
program 0 7 @3r subroutine I3%7 T8+

{f cos x is defined by the following series:
¥4 4 6
- A
cosSx=]—-—+——-"—+ .. .
2l 4 ¢

Design an algorithm to evaluate the above series up to n(= n,) given terms

for a given value x = x,.

fasferRe iy @fiibe w@t cos x RE@rws
x* xt Xt
cosx=l—-—+"—--—+
2t 4 6l

n (= no) 148 2w WA T YT &G WA x = x, (¢ T& @B W Pl &=y
93fb SreTsEve (ofd 325w |

wh

B.Sc

8. (

9. (¢

(b
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(b) Write short notes on any two: (i) Pascal (if) ASCII code (iii) C™ 5

sefpe Bt frdm (-9 7162 (i) Pascal (i) ASCII code (iii) ™

8. (a) Write an efficient FORTRAN 77/90 program to find the sum
1?+22+3"+ . +N?.
P+2*+3 +.. .+ N*-9@ w9 ff@ &7 FORTRAN77/90- @ «@3f
program ﬁf‘{?{l
(b) Explain the use of DIMENSION statement in FORTRAN 77/90. Write a
program-segment in FORTRAN 77/90to print a matrix A4 = (@ )3a -

FORTRAN 77/90 ©i&i% DIMENSION-@3 3327 I I & SrEy a3
GRAaTST IR TS f T2t T AR A = ()., 4R WO =t Tz

9. (a) Write a BASIC program to compute and print first 50 terms of the Fibonacci
sequence {1,1,2,3,5,8, ...... 2

Fibonacci & {1,1,2,3,5,8, ...... 107 &y 50 f5 o A @ oz QiR o
a5 BASIC cefiafts e

(b) Write a programe in BASIC to find the H.C.F. and L.C.M. of two given
positive integers X and Y.

70 &we 4FIE o A X GR ¥-9F 57D, 9R T3, (@ IR G BASIC-
@ @36 e Y|

Turp Over
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Group-B
(Full Marks-50)
fetl-4
(s IH-co)
Answer Question No. 10 and any four from the rest. 10+(4x10)
So AR & A SRAMHBITHR (ATF (A-(HITA! 51716 TeF T fuet
1. Answer any five questions from the following: 2x5=10
fefeifie - #iisfe e Tee fame
(a) Find the limit function of the sequence of functions
nx
=———,x€R
/n(%) 14+ nx? !
£.(x)= % X € R O% SEFwta S o ey |
i ¢ 5.
(b) Show that the series Z———)-CZ—Z is uniformly convergent in (- %, ).
“~n+nx
@ Y —— @A (- oo, o0) SEAIE TR XA
an+nx

(c) Find the radius of convergence of the power series
x+ &) %+ £, il
4! 6!
1)2 )2 P

x+ <24') X+ (3&) X+ ... €% XS AR e e et e
(d) Solve: (D*-5D*+7D-3)y =0.

IYH FFA: (D -5D* +7D-3)y = 0.
{¢) Find the particular integral y, by the method of undetermined coefficient.

2
51——{"— —d—bj-+2y =4¢" sinx.
dx dx

wfeidlie el #rafore o smree ) ey wee

dy _sdy

dx* dx

3520 6

+2y =4¢" sinx.

B.S

11.(
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(f) Find the Laplace transform of the function f(f)=2¢> +5¢* +6 cos 3t.
C f(O)=2F +5€* +6 cos 3t OR THHHA AN TS el |

(8) Find the inverse Laplace transform L™ for f(p)= 22s +255 ;
s+
-(4x10) Rofde Ftof Ferea A a1 @t f(p)=3;s +255 )
s*+
i gh) If Ax) = f (- x) for all xe[-x, 7] show that the Fourier coefficients b, = 0
e C foralln=1,2,3, ...

M [z, 7] SHAE x-9F FF& WA G fx) = £ (— x) T OC3 (A (T Fla
= b, =0, n=1,2,3,...

11.(a) State Weierstrass M-test for Uniform convergence of a sequence of 2+3
functions {f (x)}defined in [a, b]. Using this test show that the sequence

{1 +x 2} converges uniformly for all x €[0, 1].
nx

TH S [a, b] (T MBS I TqEA { £, (x)} -7 eI wfewfrea
Weierstrass arsifo R3S T35+ | @2 23! 2ATANS 217 (AT @

{ s z}m [0, 1] SORAICH FASI WS |

1+ nx

(b) Show that the series Zsm:vc converges uniformly to a function f{x) for all

n=1

x € R and then show that f"(x) =)

n=1

cosnx
3

@ Y T a3 @@ x @ T MW T fx) SIS TS
n

n=1

— COSnX

SR @R T f'(x) =) —5—.

3529 . Tum Cver
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4 4
1 X

Show that the series x* + +...converges in [0, 1] but the

.
4 42

1+x" (1+x7)

convergence is not uniform in [0, 1].

4 4
X

et ... G [0, 1] weArs Sfewat g Ao
I+x" (1+x°)

@ @ x' o+

SR 7|

1 . S e 1
Assuming the power series expansion for = as
Vi-x7

~

i x* 1.3 135 §% AT : .
p====]4+—+—x"+——x +..., |x|<1, obtain the power series
V1-x? 2 24 24.6

R : i 1.3 1.3.5 V4
expansion for sin” x. Deduce that 1+—+ + +..=—.
23 245 24.6.7 2
477 = -~——l—;_-=1+lx2 +1£x4 ra X +..., I xlk1; 9% Ae @ @3

N 2 24 246

QRTE sin''x GWHSHI WO &N [ FET 9 9T IR @=WE @

1 1.3 135 Y4
O e + o o
23 245 24.6.7 2

Find the Fourier series expansion of the function f defined by

i 0, —-7<x<0
fx)=1,
¥ sx<m
Hence deduce that L-:l-+—17+iz+ -—1;—+...
6 pialhs S
Aafeie wopraleE T @it [ge ww:
0, —7<x<0
flx)=1", :
X% O X%=rn
Tl R o 7{2 1 !
AI O A =1+ — +—+—
6 2 -
8

342
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'y 3
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. |-k, —m<x<0
(b) Find the Fourier series of the function f(x)zr[ el
[ k. O=x<nx
in [-x, xj.
[~7, ] S frafie e ghm @fce [gs %
-k, —mw<x<0
f(x)={

k, 0<x<rm

W

144a) Solve the equation: (D’ —1)y= xsinx, where D = —

dx
l/ d
NG FPAe (D —1)y=xsin x, @A D = =
b
2 5
=4tan2x.
2BETA-(S HHSCS TG F2oA2 j{ +dy=dtan2x.
b2
15.(a) Using the method of undetermined coefficients, solve: 5
2
d—§—3-@+2y=x e’ +sinx.
L dx dx
2, ;
SIS 720! ATOTS FHAI F2P3 ‘; 2 32 12y = xe?* +sinx.
X
(b) Solve eigenvalues and eigen functions for the differential equation: 5
d2

+/1 y=0,(A>0) satisfying the boundary conditions »(0) = 0,

5o

2

+/1v 0, (A>0) SRT FAPICI R TZ 8 R e

ﬁﬂzwnmﬁrﬂm‘ﬁ $(0) =0, v( ) 0.

Turn Over
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16.(a) Solve: £+Q+2X.+y=0
dr dt

dy
~=+5x+3p=l.
di £

dx dy

T Fee2 oyt D3 4 g0
dt dt

Q+5x+3y=0.
dt

(b) Solve the partial differential equation by Lagrange’s method:
z* -pz+qz+(x+y) =0.

e ke ezt sl Lagranges-<93 “1afre s s

zz—pz+qz-+~(x+y)2 =0.

17.(a) Suppose L(f(r))= F(s) exists for s > b, then for a e R, prove that
LY(F(s—a)=e" f(t) =" L' (F(s)) for s>a+b.

Use this to find L“(———i——J.

s*+4s+9

W s > b @@EH L(f (1)) = F(s) T, ORI @
L'(F(s—a))=e"f(t)=e" L' (F(s))

@AM s >a+b GG AR L‘l( jaawmw’—m

s’ +4s5+9

(b) Solve the equation using Laplace transform:

dz}’ afy 2t . T ’
> 3§t_+2y =4e”", given that y(0) =-3, y'(0)=5.

I FAET 2R A 0w 2me SReaefba sTaw s

4
%--3%-#—2)):4821, QT (0) =-3, »'(0)=5.

3529 %0
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Group-C
(Full Marks-50)
Rretat-at

(FJfa-co)

Answer Question No. 18 and any four from the rest.
2nl 7 St AR TAMBICHA (AT (I-CHIT B1ATD @ved Tga frm
18.  Answer any five questions from the following: 2x5 =10
forsferfe @-ceiet Afsfe aivea Taa fws
(a) If a, b are positive integers such that gcd(a, b) = 1, then show that
ged(a+b,a-b)=1o0r2.
T g, b OV G0 ORA W@ A2, (a, b) =1 OLA @I
VAR (@+b,a—b)=1T A2,
(b) Find all prime divisors of 40! .
40! s 23 7wt (M Sestrraf Ay v

(c) Show that x*>—x+11 is prime for all integers x with 0<x <10 and is
composite for x = 11.

% x @ 9T FFRGI W@ 0 < x < 10OA @A @ x> - x + 1193 (Afere
g, W x = 11 WO RANA x° — x + 11930 (qf5E FRAM

(d) Define Euler phi-function.
Euler 93 ¢ SoM%3-43 W@ e |

P

(¢) State ‘Fermats Little Theorem’.
‘Fermat’s <3 Little Sotoiif’ ige e+
() Define auxiliary equation of the recurrence relation.

WG AR FYTS HAPAC I et |

Turmn Over

3529 11
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) In a Boolean algebra (B,+,-,') for all q, b, c € B if b+a=c+a and
b+a =c+¢' then prove that b = c.

(B,+,-,") @b gx enide &, B @7 w85fe ¥W g, b, ¢ 93 & W
b+ta=c+a AR b+ad' =c+a T, CFHANIFEAXT b=c.

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

10,0,0,1, 1,1, 1,...} THARCE Sriraba R Soreaa 35 WA e )

19.  Answer any rwo questions from the following:
frafefre -t 45 eives Tas fawe

{a) Prove that the following inequality by mathematical induction on »
2" <1+ (n+1)2", for all integersn > 1.

n @7 evy NfdfeT Wiz dre IR R et awd |
2"+ (n+1)2" (1 2 1 - A-GRTA AFRA 1 ST G i

(b) (1) Convert (5554)7 from base 7 to decimal representation.

C(5554), wiBa a7 @ +ifie w0 wifis meire e weee

(i1) Convert (1001101001}, from binary to hexadecimal.
(1061101001), Ao Gl (e @reasite Foeie %

(¢) Find the remainder when 10%*' is divided by 7.

O 10% e 7w ol 0 S e e 3

o
e

Answer any two questions from the following:
frafeie c-coat 4o eivem Tes e

(a) If a is a positive integer such that gcd(a, 429) = 1, then prove that
a**® =1(mod 429).

Tt ¢ 9T GF0 (AGF 9 A W IR G 4B, (a, 429) =1 T, OZA &
FEA @ a** =1(mod 429) |

5x2=10

W
X
$}
il
<D
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(b) Is (23AES5)6 is divisible by 3? Explain.

(23AES5);¢ & 3 o Retege anan &
/(c) Find the correct check digit for the following ISBN:
81 -203 - 0871-.

81 — 203 — 0871 ISBN-53 &y wa 7512 22 Mefyr a2

21. Answer any two questions from the following:
$2=10 - e @-ca 7 eloiw B i
{(a) Prove that there are infinite numbers of primes.

5 2N T2 (F AN RYD NG A T

(b) Define a ‘Boolean Algebra’. Give an example of a Boolean Algebra with
two elements.

T s -3 e i 1R ey REE o3 win wmessr-a Swigge

243 A=
(¢) A function f is defined by f(x,y,z)=yz+ yZ'. Find DNF and CNF
of f(x,v,2).

f(x,3,2) = yz + y'z' &30 SWNFE £ (x, v,z) 99 CNF &3 DNF 7 w1

22.  Answer any fwo questions from the following:
5x2=10 (a) Find the integer in the unit place of the number 2"°.
2" i s FAw R e v,
5 (b) Which of the following integers arc divisible by 7 or 137
(1) 890561 (i1) 90030012
890561 @R 90030012 €2 76 TF T2 (@AM 7 WAl 13 771 Forey?

3529 13
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5x2 =10
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(©)

(a)

(b)

()

(a)

3529

Construct a logic circuit corresponding to the Boolean expression
xy'+ y(x"+y).

L AR xy’ + p(x' + ) -7 G ISR 915 T4 |

Answer any rwo questions from the following:

s -t 7fo efviz Tes fras

Express a, as a function of n where a, satisfies the relation:
a,=7a, +8nzl,a,=12.

a, (B n G HEHFS A0 LI FLAI QM a, =7a, , +8, n=21,a,=12.

For each of the following linear homogeneous difference equations of order
two with constant coefficients find the auxiliary equation and its roots.

(i) a,=a,  +6a,, (i) a,=2a, ,+3a,_,.
faafefie aRie, e, smege fGor Frm wed Fawd 1fba wgae e
it ey @ Frenafer e s%4¢ (i) 0, =a, , +6a,_, (ii) a, =2a,_, +3a,_, |
Find a closed form for the generating function for each of the following
sequences. ({0, O, 1, 1, 1.} ) {1, 1,0, 1, 1, 1, ...}
o3 710 SR G FES SAFS 104 I SR el saae
(1 {0,0,0,1,1, 1,1, 1,...} @) {1, 1,0, 1,1, 1, ....}1

Answer any two questions from the following:
e @-@iE 56 e Ter fa:

A certain integer between | and 1000 leaves the remainders 1, 2, 6 when
divided by 9, 11, 13 respectively. Find the integer.

1 ®/CF 1000 @37 N B @36 2R *[AF 9, 11, 13 QR ©lof FACHA
S A 1, 2, 6 PRI iy T

14

R
EX\x

B.Sec./

5 (t

(c
5x2 =10
} 5
2.5+2.5
2.5+2.5
5x2=10
5

3529
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(b) Set up a Round-Robin tournament for 8 teams.
5B wet SRarzet FACE 97 9B Round-Robin &f¥taifieR SR 15w T
(c) Solve the set of congruences using Chinese remainder theorem.
x =1(mod4)
x = 3(mod7)
x=5(mod11).
Chinese SPTE Boeitd Ry ERS congruences @fFm et e
fafa F@a)
x =1(mod4)
x =3(mod7)
x =5(modl11).

3529 15



