1556 MTMG(GEN)-04

b West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013
PART-III

MATHEMATICS - General
Paper- IV

.‘E*Duration : 3 Hours Full Marks : 100
- Answer any two Groups _from the Groups A, B and C.
et 3, < @32 faetet ot @ s (A @1 gfe et e e |
The figures in the margin indicate full marks.
AeE A sjefaima o |
GROUP - A
Full Marks : 50

faem -=
Answer any five questions from the following. B x 10°=50
@-(1 “Afof 2vaa Tag s |
Bl. a) Prove that, for any element a in a Boolean Algebra, a + a = a. Prove also that for
any two elements a and b of a Boolean Algebra (a . b) =a' +b'. 2+3

A IFA (A, 930 FER AEHfIred @-(FIH AWM a-A G a + a = a | DS o
FFA (A, I8 eeificed @@ vt A a 99t b <@ &+ (a . b) =a’ +b' | :
/

b) Express the Boolean expression (x+y) (x + y/) (x’ +z) in Disjunctive normal
form in the variables x, z and also express it in disjunctive normal form in the
variables x, y, z. S+2

(x +y) (x +y) (x! + 230 AR va x @R z 99 TR T TR WFIE A=
T G2 O A x, y 93R 2z B1F1 (IS FO] WP AP F% |

. a) Define 'NAND' logic gate and draw an equivalent logic circuit for a 'NAND' gate.
2+3
'NAND' (J1f&< qitad 5@ faq @3z NAND %id3 T5igey @30 (fes a6 S S5 |
b) A committee consisting of three members approves any proposal by majority

vote. Each member can approve a proposal by pressing a button attached to
their seats. Design as simple a circuit as you can which will allow current to

-

pass when and only when a proposal is approved. 5

fon weTa @3t FRT @ S5 METR (S (@-CFIE! AT aBF 28928 e | 2dfofb
I ©IF IR SN AP @0 @rors ool @l awiq e FEw | TOb! HBI 2GS (D
G 930 3641 [l T ACO AL GIR (FIEG T4 G0 ABR 2o 2@ O [gie
a2 783 2@ |




(@)

6.

MTMG(GEN)-04 156

a)

b)

a)

a)

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
system.

\':(11-75)]()2111(1 y=i{5+5) 1+1+3

10

szl fofas 71 siafs qercs & @ram 2 $1S5 sifdwnar R af g2 sa =
e 2 fawfairs g Wﬁ?r Hi?’ﬁ c G2 y (@ oI fafqgia e A wAfdae aeq g
(x -y )92 5 el safore Fofa e ¢

2 .75 aae LR

=(11 7.‘))[0 g y=(b 5)10

What are the advantages and disadvantages of high level language and machine
language ? 51
T I Ol @ ¥Z-O1AF Sosifael @ womifaeiafe & & ¢ |

Write short notes on any two of the following : 2x21%
frafeiie @-@iE gioa Soia 7ifwe Gl e ¢
(i) COBOL

(ii) ANSI C

(iii) Compiler and Assembler.

What is an algorithm ? Design an algorithm to find the greatest common divisor

of two positive integers m and n. 1+5 9

QTN B0 A0 2 9o 4RI 2RI m 9% n a3 SifE® AlrRel seitE e e |
@b @pereanfav foige | .
Draw a flowchart to compute the factorial of a positive integer n. 5
G5 49 2 n -97 Gy ! G S AR S1% 99 flowchart S % |

Write an efficient FORTRAN 77/90 program to find the sum
1+2+3+ ..+ 100. 5
1 +2+3+ ..+ 100 937 @ R & 9o F1¥F9 FORTRAN 77/90 (N
T"Vn I

Write the following expressions in FORTRAN 77/90 : 4 x 1
f=fafie aif*efs FORTRAN 77/90 O &g ¢

(i) e.\'J sin x 1

+tan " x
(ii) tan (log (x - a))
i)  p? +(rs)X +sec” ! x
)«"3

2
(iv) ’ sin x ‘ +e 4a
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b) Write a FORTRAN 77 /90 program to find the transpose of a square matrix. 6

TR = £ e T g paciiis o : 2 - a iy s
SHTREE 2Aldae sSEs [Wed Gej @56 FORTRAN 77/90 (HIEN (73

7. a) What will be printed after the execution of the following program segments ? 2
e cenarm st o 25 s 2
Dol - 1 =10015 -1
PRINT *, I
10 CONTINUE
STOP
END
b) Give suitable FORMAT statement in FORTRAN 77/90 to print the following
numbers : 2%1
frsfEfre Hanefd FORTRAN 77 /90 -4 #3415 @414 &) Soiye wwih Sfe el foym
(i) -11:1253
(i) -22:6725x 107>
c) Write a program in FORTRAN 77/90 to sort a list of values in ascending order
(6]

by using subroutine.

. = = S owatT +f e <7 T = e N O Cu——— o
Subroutine I FF GF0 AN GlfeFICE A Bad=l SePAICS ATSCA Gl Q10

(v

FORTRAN 77/90 (22 {3 |

8. a) Write a FORTRAN 77 /90 program to find the sum of two m x n matrices. )
FORTRAN 77/90 S 45 m x n SifGcaa caisreet fefa aia @fb 2 foige |

b) A function f ( x ) is defined as follows :
= i
af% wierws f (x ) AEfERe et Awre
Flixysxsinx, s xX= 2

= xer. 2% ¥ <='H

= log (1+x), x>5

Write a FORTRAN 77/90 program to compute the values of the function f ( x )

for +x. = D EelEO: 5

= P

f(x) ol x =0 (1) 10-9 s Fefcrg &y «<f6 FORTRAN 77/90 (22T [e13 |
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9. a) Write a short note on TAB function in BASIC.

BASIC -9 TAB SIo%(3d 891 @b e Tl foigw |

b) Write the errors ( if any )-in the following BASIC program.
fFcwa BASIC el gaafe ( afn A ) Rofa sea |
10 INPUT A
20 B=1-3
30 C=B*A

30 PRINT C

40 END
c) Write a BASIC program to find the sum of the digité of a given positive integer. §§&

G5 g9 2o Srwafer swfd Meftaa oy «fe BASIC cean fore | u
11 GROUP - B
Y Full Marks : 50

IERER
Answer Question No. 10 and any four from the rest.
S0 72 & G W) (A-(PIC BIAM 2ieeid B e |

10. Answer any five questions : S5x2=li8
(@~ 2151 2ivas Tea e ¢

1

a) Show that the series 2“—*‘———7 converges uniformly on ( — %, = ).
3 4 2
n"+n’x
@ 2_ TG (= o, o ) 97 N ANSIE SFSHAT |
4 2
n"+n’x
A
b) Find the radius of convergence of the power series x - ar + ?
3 5
x-%+%+_.. @2 91 (@M wfesae e Hefa s |
nx
c) Find the limit function of the sequence of functions fn(x) i T T ER
1+n“x

55+ X € R G Se[ba Al st fefy e |
1+n“x
3 2
Solve : dy 3 Sd—2—4y 0
dx dx
3 2
SN B 2 3%+3-d—7—4y 0
dx dx
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€) Find particular integral of the following equation by method of undetermined
2
coefficients : d—%’ + dy =2x
dx* dx

2
P W T | d
. ofade 72l oiafores —2 + SY - ox G3 ¥Teelfba Ko sraree ok ww |
dx? dx

f) Hf(x)=-f( ) for all x satisfy mg Dirichlet's condition in [ — &, = ] interval
show that the I<ouner series of f ( x ) is a Fourier sine series.

I [ - n, n | WA x <93 7P WA S f =—f(-x)WRS(x)Q NN
Dirichlet -4 =% (3 5(e1 O3 (R A f ( x ) -7 «;?‘mm NS pfaarg Aza (wf =@ |
1
g) Let F (S)=—— (S§>0). Find the inverse Laplace transform
(S-1 (S-2) '
L {F(s)}
4P F (S) = m~~*al-“~~~ (S >0) | e AN fasiqte st L' { F(S) } e w7 |
(S-1) { -2) 1
)2 0z
h) Solve ap + bg =1 where p = £2 g = — and a, b are constants
ox gy
0z 0z =
AN FE ap+bg=1 @G p=—, gq=— 93%a, b &3 |
0x oy
jl. a) Show that the sequence of real valued function {fn } defined by
Flx)= ~~~r—z o X € [ 0, 1] does not converge uniformly on [ 0, 1 ] o
¥ 1+n®x
GRN @ f ()= ———, Xx€ [0, 1] SR oI SN 77 |
i 1+n“x
b) Show that the series E é—l—l-l-;?i converges uniformly to a function f ( x ) for all
=11
: ] o COS X
values of x and then show that j/(.\') = E fis;r*. S
n=1 n”
i @S S i3 il x ~am v WG G S ((x ) SAEHHS FOIE S
n=1 n
RN A flo= Y 22F
2
L
2. a) Show that the series of functions (1-x)+x (1-x)+x%(1=x)+... converges in
[ O, 1 ] but it does not converge uniformly in[ 0, 1 ]. 5
Cr (o (BN (1- )+ x (1-x)+ x2(1-x) + ... [0, 1] S Sfend) e

ATSIE SfeAT 77 |




MTMG (GEN)-04 ’ 160

b)
13. a)
b)
14. a)
b)
15 a)

From the expansion of (1+x) !'=1-x+x2-x3+.. .. ( ’x ‘ < 1) obtain the

expansion of (1+ e Justify your answer. 5

A+ x)laFagih® wal (lx] <1) REfs (= 1+ 02w (e gfosr fd

A |
Find the Fourier series expansion for the periodic function f(x)= xcos x in the
interval [ — =&, &t ]. 5
S(x) = x cos x G2 ATGE SAFSOCE | - n, 7 | TWACE PRI (4TS [Tgo w80 |

-1, -mn=sx<O0

Find the Fourier series for the function f(x)={ 0, x=0

I Ozexn

Deducethat£=l—l+—1——l+.... 4 +1
4 7

3 D
-1, -m=sx<0O
Sx)={ 0, x=0 SAFBoa TRATA (T Aefa Fad 932 ©F (AT A T ¢

=0 x =%

) B 678 |
o e
3 5
2 d%y dy 3
Solve : x* —2-4x—=+6y=x"-2log x 5
dx® dx

2
st ww s x2 Y 4, Y

3
—< +6y=x"-2log x
dx? dx i 8

Solve by method of variation of parameter

dzy

dXZ

+ 4y = cosec (2x) 5

d2y

B

(SV Abeid Aahe AT FCI TN FF ¢ + 4y = cosec (2x)

Using the method of undetermined coefficient solve (D2+l)y=2005.\:

given that y (0) = 2, y/(O) =3. 5 |

e 720 ARSTS AL %7 ¢ (D% +1) y = 2cos x

W y(0)=2, y'0)=3




b) Find the eigenvalues and eigenfunctions for the differential equation
1€ 2
d—y+}.y:0(7~>0) with y = O when x = O and d_y=0 atx =m. 5
5 dx2 dx
4 d?y .
\ 2 +My =0 (A>0) P ANFACER SR TFHZ € WiEeow Srowerafe fAd s
(LI AN Afoufd 2oy = 0 I x = 0 G %{——Oﬂ’ﬁx:n.
P 6. a) Solve:%=3x+4y. ﬂ=—x+g. 5
dt dt .
TGN FPe 8 fx =3x+4y, gg=—x+y.
dt dt
b) Solve the partial differential equation
b £+ o TR o by Lagrange's method. 5
Yz 90X . 2xX a8y Xy
frma ofis s@ae AR Lagrange-93  dmfed AR AWMU IE ¢
1 y-z 9z z-x 0z _Xx-Y
yz ox zx dy Xy
\ SO 1 7
17. a) If L{f(t)}=F(S), then prove that L{ =—— ‘= fF (u) du. Hence find the
. S
Laplace transform of s 1 5
awm L{f(t)}=F(S qua(wmmz{M}=IF(u)du
4 S
4 1 A S wropsaia Laplace #eliaa e a1 |
b) Solve the initial value problem by Laplace transformation y”(t) y(t) = sint;
given thaty (0 ) = Oandy(O)—l 5
Laplace -93 3918 YL FE A" @we initial value problem 3 AN 3 8
y" (- ylt)=sint , @AAFy (0) = 092 y'(0) = 1.
p GROUP - C
Full Marks : 50
et - o
Answer Question No. 18 and any four from the rest.
! S A2 o @92 AR PHSTE! (AP (@-(FIC! B 2osw Ted e |
I 18. Answer any five questions : 5x2 =10
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@- (I 25T eioss Teg fuw ¢

a)

'

Define greatest common divisor of integers m and n.

m € n 5 R 206 SIHE 2L %. @0 [ (e 2 (e e )
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b) Let n be a positive integer. Express decimal representation and bind 2
representation of n.

n 930 AIAF AR 2 Ol i G3g fafdaiel — Sww epra o el a4 |

c) Determine which of the following integers are primes.
fsfeifs s i 7ioa S @D Ghife ©f Refa ae |
(i) 287
(ii) 271.
d) Let a, b, ¢, d denote integers and m a positive integer. If a=b ( mod m ) thd

show that a" =b" (mod m ) for any positive integer n.
¥4 a, b, c, d ACOIBH AP @ m @36 &GS 25247 1 AWM a = b( mod m ) B 2
O (A @ a =b" (mod m ) ( (T~ 4GS AL n-497 &=y) |

€) Find all solutions of the congruence 4x =6 ( mod 4 ).
4x =6 (mod 4 ) FSIGA 7T FILI el e |
f) 'Define Euler phi-function.
Euler-43 ¢ So53-93 <&@ fue |
| g) Define auxiliary equation of the recurrence relation.
1 SIS FHHCI LTS FAAFAR el e |
\ h) Find the complement of the following Boolean expression in DNF :

» xyz+x/yz+xy’z+x/y’z’
fasfafie @ e +@30 DNF @ Fdfy a3 ¢

i xyz+x/yz+xylz+x/ylz’

i
19. Answer any two questions : 2 x4 :1& 29
- (11 0 2osa Beg e ¢
a) Prove that f = u? for n > 3 where u = 1+21/g : .

1+ '\E
2
b) (i) If a, b are positive integers, then prove that ged (ka, kb) = k. geda,

A, n 2 3G9 G oI S s f = u"

for any positive integer k.
a, b IS APRY A, FA-(FIEN GHINE APRY k97 T 2 TN
%137.% (ka, kb) = k. 937.%. (a, b)
(i)  Prove that n® —n is divided by 3, for all integers n = 1.
(- (AT A2 n 2 1 99 o) AN FF4 (@ n° —n, 3 741 @1y |

Convert (2[*‘85)16 from hexadecimal to binary.

(2FB5), , (< CAIGAR (A fafqaidics sworgafie s |
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Answer any two questions : 2x5=10

@- (I o s Oed faw ¢

a)

b)

Solve the following Diophantine equation :

5x+ 18y =48

5x + 18 y = 48 - AR GICAIFIIDICR AN D7 A Fefa T |
Prove that there are infinite number of primes.

AN T (T SR ALAF GNeTE A I8 |

What is the remainder when 6-7°32 + 7:9° is divided by 4 ?

I 6-732 + 7.9 4 g7 Row 21 ©EE S A s |

Answer any two questions : 2xh=.10
@I 9 eiesia Teq faw

a) In 216 find the inverse of [ 9 | and use ittosolve [ 9 | x=[ 12 ]
Z ;9,19 ] -3 ReASTofb fAefa T2 @ @ FARICT TN FFF [ 9 | x = [ 12 ]
1
b) If p is a prime and n a positive integer then prove that ¢ (p") = p" (1 - —*).
2
I p @ CTfere 7Y W G n 936 A1 278 R o1ReE & %9 (@
1
¢ (p") = p" [1——)
p
c) For any Boolean algebra B prove that (a+b) (b+c) (c+a)=ab+bc+ca for all
a b e cB.
a, b, ¢ I @A-FIA 9= I TSNS B -97 SIS 2 SR 2 I+ (T ¢
(a+b) (b+c) (c+a)=ab+bc+ca
Answer any two questions : 2% 5=10

@-(FIC qio  2isid Oed e 8

Find the logic circuit that represents the following Boolean function. Find also
an equivalent simpler circuit.

fARfEife e Sorsea aeME S SN0 [HfT 9 | ANGe] AZGrod Io-108 [ef
P ¢

a)

X y z JFlx, 4y 2)
1 1 1 1
1 1 0 0
1 0 1 0
1 0 0 0
0 1 1 1
0 1 0 0
0 0 1 0
0 0 0 0




ﬁ
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b) Write down the
Boolean expressions wh
x ich represent the following logic circuit 2
y ::D—\T:D——»Ds—-»
z
frsfafie 5
TN S TSI e i RS g
Y 3%
z
c) Draw a circuit us;j
Ing only NOR-
functions gates that r epresents the followmg Boolean
(PTG NOR 917 02 3¢x =i '
. < < 2w S
‘ T AT 2P TSR sy g o
(1) Sl yl=x+y
(1) f(xvy,2)=x+yz.
2+3
23.  Answer any two questions :
2 x 5= 10
Q-1 56 efvafa S ey
a) Let a =1 and for n > 2 let
a =aqa  +a,a ,+..+a .a
Determine the first five values of a_ .
W a =1@n=2 @y
a =aa  +a,a ,+..+a a
a -= 4 ATH A Ao T |
b) ‘Solve the following difference equation for the given initial conditions :
a =-4a . ,-4a ,, nz2 a,=4, a =8.
e ANARS MG afer Aeocs Rl swa-ATiedba Fgw e 2
a =-4a ,-4a ,.n=z2a,=4,a =8
c) Using generating functions solve the following recurrence relation with initial
condition :
a =4a  +3for(n=1) and a, =2.

oAvg AT HEHAATE TS WAFS P I RS S8 7750 ANGi T ¢

a, =4an_1 +3, (n=21)49R a, =2,
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24. Answer any two equations : 2x5=10
(- o AT Oed fue 2

a) Let the nth term a, of the sequence {an } satisfy the recurrence relation

a = 7an_l - 12arl + 6 for n = 3 with initial conditions a, = 2, a, = 8.

-2 1

Prove that a_ = 4" 3" 41foralln=1.

{a,}va@wewn-ouwb a . a =7a  -12a

, +6 T AR Frae! A I
(n=393%7), mwwﬁas%:al=2,a2=8 :

AN FEA (I an=4"-3"+1(cn—caﬂmna 1 €3 &)

b) Draw switching circuit which realizes the following Boolean expression
( Do not simplify the expression )

55" (z+y')

fAsfiRe g afma g 2o I8N0 oFa I ( AR see FaEa ) ¢

/

z(x+y’)+xz

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

c) Show that the Boolean expressions ()cl .X,) .x, and X - (x5~ x3) are equal.

2 3 2

oraie A fsfere et afe (x . x,) - xp @R x, L (x, LX) ToHR LT |




