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West Bengal State University i
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2011
Part - III

MATHEMATICS — GENERAL
Paper - IV

Duration : 3 Hours [ Maximum Marks : 100

The figures in the margin indicate full marks.

Answer any two Groups from Group-A, B and C.
oo, ¢ G2 -9 W T i 1R Kot $ea fua |

GROUP - A
et -=
( Full Marks : 50 )
(#ef 3 o)
( Elements of Computer Science @d Programming ) -

Answer any five questions.

@ @ Aol 2ona Ued i |

1. a) State the Huntington Postulates which define a Boolean Algebra

(B, +, .. ', 0, 1). Prove that for any two elements a and b of a Boolean

Algebra (a+b)'=a’'. b'. 2+3

Huntington Postulates {g® 3% @ <3l et e (B, +, .. ', 0,:1) (@
WG IR | Al FF (4, (I Y Neafdeed @ @ 4 S a 93 b-93 &

(a+b)ima’. b,




b)

b).

b)
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Explain what you understand by conjunctive normal form of a Boolean'

function. Write down the following Boolean function in full con}unctlvc normal

form :

flx yz) = (x'y+yz) +y'. 2+3

amﬁﬁamﬂww\m@wwﬁwwwﬁs@m anwnw | Fsfafae gem

SLAFDHCE fof FAGTS FoIR AP Frger 2

Jlxy z) = (x‘y-l-yz) +y'.

What is meant by different generations of computers and how they differ in

usage ?
fafen erer {180 e1ce R @ica @ag IR fiw (U eivm g Ak f 2
Simplify the following Boolean function using Karnaugh Map :
Sx y z) = x'yz+ x'yz' + xyz + xyz' .
Karnaugh Map 39217 33 A5fafie 36 siersa s see o ¢

Jlx y 2z) = x'yz+ x'yz' + xyz + xyz' .

Draw a circuit using only NAND gates that represents the Boolean function :

Slx y z)=x+yz |

(I NAND-RIRI 39219 ca fAwferfie g@in snomwaba 5356 o s 3
SJlx y z)=x+ yz.

Write short. notes o'n any two :

fFrafife @ e b esta B frg

) Primary memory and secondary memory

Primary *Jf% @ secondary =4S

ii) ASCII code
ASCII (e

i) o R

5




4.
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a).

b)

b)

Write an efficient FORTRAN 77/90 program to find 100 !. . 5
100 ! fAefar i & «f PR FORTRAN 77/90 cefiai it |
Write the following expressions in FORTRAN 77/90 : | 5

FORTRAN 77/90-9 =f&fs aiffisiensa @i &g 2

i) Vx2 + sec- ! x
xﬂ.
ii) g—!

i) sin(log(xz—az))

iv) | x-y | +Vx2-yz
v) ex’cosx 4 tan-1 x
Draw a flow chart to find the roots of the equation ax2? + bx + ¢ = 0. 5

ax? + bx + ¢ = 0 AN A& Fefzm & 93 flow chart &7 39 |

Write a BASIC program to evaluate JJ Vsin x dx by Simpson’s 51 rule. - 5

Simpson-& GF-TSHIA CEA T J{ Vsin x dx 93 W4 Rtz o @36 BASIC
: | |

cenes & | : "
cos x is defined by the following series :

x2 E4 x6

,cos x= 1- 27 T -81*
‘ Design an algorithm to evaluate the above series up to n (= n, ) given terms
for a given value x = Xg 5
fsfEfe spiw =fdfd @it cos x ks ¢

X2, mt xS
T X 21*¥ar 61t

n(=ng) % 2mg +0 & G0 AME TN x = x -8 O c=fafe W Fefzm oy @fd
e tofd e |




b)

b)

b)
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If  f(x)

x+sec?x x<s-1

- 3x
& 4-1,-1<x<1

2
= )—cz—+sin3x_.x2 1.

Show how an IF-THEN-ELSE-ENDIF statement in FORTRAN 77/90 can be

used to input the given function f(x). 5
W f(x) = x+sec?x x<-1
3x

g " L-l<x<l1

2
= J-c§-+sin.‘3x..>c_2 1.

IF-THEN-ELSE-ENDIF &{&4 2t FORTRAN 77/90-(% f( x) o3t fFeia aom
A A W |

Write a FORTRAN 77/90 to find the sum of two m X n matrices. 5

%6 mx n MR @ Rdem o9 @3t FORTRAN 77/90 Cﬁﬁﬂ%"fl |

2-5

Write a BASIC program to evaluate J %dx by Trapezoidal rule. 5
1+x
- 1
2.5
1

Trapezoidal (&3 AR I ———— dx-93 W fa a1 @ @36 BASIC caiiam
7 N1+x2

forga 1

Draw a block diagram of a computer system and explain the function of its

different components. 5

Golb siffsiere g Piol B omwa s «ar g f[ifen Seiiem Pl fage ae |

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
switches. ' ' 5

75 e 3B WA 9B AES AT Y& A QN GG HZ5 IEA! Ao I TS
=beE (@ @ H26 T2 FEwea Fagd w21 a7 |
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9. a) A function f( x) is defined as
Sflx) = 4x+5, x<2

]

log(x+2), 2<x<4
= 6, x=4.
Write FORTRAN 77/90 subprogram for defining f( x). 5
9B SAPHD [ ( x) Fwzmcet igers ¢
flx) = 4x+5, x<2
' log (x+2), 2<x<4

]

= 6, x=24.
S ( x) ¥ig&1e 3314 &+ FORTRAN 77/90 subprogram f&3a |

b)  Explain the use of DIMENSION statement in FORTRAN 77/90. Write a
program-segment in FORTRAN 77 /90 to print a matrix A = ( a, } L 5

FORTRAN 77/90-C% DIMENSION ©f&a 3421 12y 9+ | @ S @36 Celisii Sie
Tefd FEd 19 AL A=(aU)'3M~ﬁ?<mcﬁl‘#iﬂTﬂl

GROUP - B
Ret -3
( A Course of Calculus )
( Full Marks : 50 )

(#fm ¢ eo)
Answer Q. No. 10, and any four question.
ep 7R 10 WA (¥ (P BiAfoR 0o T |
10. - Answer any five questions : 5x2=10
@ @ #ifof 2eax Tex i 3
a) Find the limit function of tﬁe sequence of function
falx)= 7053, xe R

fn[X]= ﬁ%.xe m&?@i@ﬂﬁﬂﬁﬁ%ﬁwﬁffﬂWl



11. -

b)

c)

d)

e)

h)
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Show that a sequence of function {fn } defined by f (x)=x",xe [0, 1]

is not uniformly convergent on [0, 1 ).

PN @ f (x)=x",xe [0, 1] 9% Sgaufd | 0, 1 |99 4 oo SOHE 73 |

Find the radius of convergence of the power series x + - TRt s Tl SORE

22x2 3343

BT * g + ... @2 rorafde wfSwme aypid Fefa wew

X +

Solve ap + bq = 1 where p = g_z , g= 3y and a, b are constants.

TN FFT ap+ bg=1 @FAE p = gi q—%!z-’, 9N a, b&3F |

: _c!_‘ia d g dy _
Solve : e 3 +4 - 0.

d3y_3d2 4 9y

wmlﬂ;"gdx:’ dx+dx

= (.

Find péu'ticular integral y , by the method of undetermined coefficients

) .
e ot otafore SY - QY = xex 4 wfiemen Ro ey, Fefe v
Compute L(.ez‘c035t) . | |
L(ez‘cos5t)-&§ﬂﬂﬁ‘f§liﬂﬂi

Find the Laplace transform of
Fr(t)=2t2+5t-2, t>0.

F(t)=2t2+5t-2, t>0 9% SAFF0A s ( Laplace ) Feliad e 3 |
Show that the sequence of real-valued function { I } defined by

Salx)= xe [ 0, 1] converges pointwise to a function fon [0, 1].

_nx
1+ nx’
Show that fis not continuous on [ 0, 1 ]. Hence deduce that the convergence
of{fn}lsnotumformonlo.ll. _ 24+1+2

xe [0, 1] 98 sqwuft [0, 1] 9% SWAE [ApAeies

( pointwise ) SIS, R %8 63 W SCAHS | (AN (T [ 0, 1 ] SEAE fSPTTS |
& ¥ oW [ f }umﬁ[o 1 | SIERAICA A SfSAT 77 |

CRAR @ f, (x)= T,
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12.

13.

b)

b)

State Weierstrass M test in connection with uniform convergence of an infinite

series of real—valued function defined on [ a, b ] and apply it to prove that the

series Z

GEAE [ a, b (S FAHS IFT T WAFI-97 SN (dffg Aoy wfeHifay e

nd+ E? is uniformly convergent on (-, ), - 2+3

Weierstrass-43 M » s (ge 394 | 93 o009 3@ @49 @& Z ;—ﬁ
A (- o, oo ) SREAICE FASII WSHAL |
Show that the series of function
(1-x)+x(1-x)+x%2(1-x)+..convergesin [0, 1]
but it does not converge uniformly in [ O, 1 ]. 5
AR 3 oreed (A (1 -x)+x(1-x)+x2(1-x)+.., [0, 1]
e e e wfenal w1 |
Assuming the power series expansion for
(1+x) '=1-x+x2-x3+.... | x| <1
2,3 x4
=x- - - <
Show that log (1 + x)=x 3 3 gt " l<xs1l
and by using Abel's theorem deduce that log2=1 —é+ %—}1+ e s -3+ 2
(14+x) '=1-x+x2-x%+ ... | x| <1 s (A @ @
x2 x3 x*
log'{1+x]=x—--§--+v§~—-4—+ ...... , =1 <x<1 QR Y= 99 ( Abel's )

Find the Fourier series expansion for y = | x | in [ - n] and from it deduce
2
n 1 1

.that8 =l+32+52+....... : 4 + 1

= | x|mvf'wiﬁw [ - m, © | SWSAICA FRTR ( Fourier ) (Mt Rge a4 | @a (A4
1

o @ 5+ cenees .

3 = L+ 3Et




14.

15.

b)

b)

b)
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Find the Fourier series of the function

-t<x<0 :
Sflx) = . in [-m n].
O<x<n

A

N

[ -, n ) @A REfiRe swerwshe $fwa ( Fourter ) (difite Rge w2

A

Sflx) =

2
Solve': x?2 ¢ ¥ -—2xd—H

EP et 2y = x2 + log x.

2
FAAIY I 8 x'*’%;g -2xg‘z+2y = x? + log x.

Apply the method of variation of pérameters. solve the differential equation

g, A _
(;li—xg+y = tan 4x.

. |
W 257 ofaf o) I A A S F 4y = tan 4x.

Using the method of undetermined coefficients solve

2
El——£"£—(z‘>‘i‘;§f+t")y=2)«ce"—e2".

’ dxz

G491 329 ( undetermined coefficients ) “&f® AT FE FANYW FF ¢

2
. 6%%+5y=2xe“-ezx.

dx?2 ~
dx
Solve : &7 +2x=y+e!
8 _w
dt 3y ='x.

HAMYH FF4 2 at
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16. a)
b)
17. a)
b)

Find the eigenvalues and eigenfunctions for the differential equation

2 ;
%-—H+J\.y=0(l>0)mth y(0)=0, d—y=0at X =T 5

g.my 0(1>0) Wﬂﬁﬂ%@ﬁtﬂﬂm@wﬁvﬁmﬁﬂmﬁﬁﬁw

Wm%%@ﬁﬁm y=03% x=09R g-g =0 ¥ x=n1

Solve the following partial differcnua.l equation by Lagrange method :

(x+2z)p+(4zx-y) q=2x? +ywherep-§i gl o a!za" °

firsa e weee FNFA0 Lagrange-93 A{od ARG AN 4 2

(x+2z)p+(4zx-y)lq=2x%+y

0z 0z

A p = axéﬁﬂq ayl
if L-'{r(s)} = f(t), then prove that

L"{l"(as)}:-:—lf[-;] a#0, s>0.

If r(sl=‘ls-a]8(s—b} .[a:#b) find f(t) where flty=L"'{r(s)}
2+3
W L-1{r(s)} = f(t) SR &N I

L“I{F(as)}écllf[-é] a#0, s>0.

‘ S
M ris)=z-ay(s-p) |2*?) F(t) @a s fefa e @A

fiy=L-'{res)}k

Solve the following intial value problém by Laplace transformation : | 5
yi(t)+2y () +y(t)=e
where y(0)=-1, y'(0)=1

#fi#i#ii¥ ( Laplace )-99 Fol%4 Y3214 B3 ReWE intial value problem-43 FIH P 2
y'(t)y+2y'(t)+y(t)=e""

@AW y(0)=-1, y'(0)=1.
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GROUP - C
fRetet - ot
( Discrete Mathematics )
( Full Marks : 50)
( sjef=r 2 ¢o )
Answer Q. No. 18 and any four questions.
St AR ef R BB 2o Bed fit |

- Answer any five questions : . 5x2=10
@ W oo 2iesia Sea fiw 3

a) Let a, b, ¢ be integers such that a # 0. If a|b and a|e¢, then prove that

al|ax + by for any integers x, y,
1t a, b, ¢ TR W @A a0 130 a|b R ac 2y, SR 25 77
alax + by A x GR y (@ @A 2sHRA |

b) If a, b, ¢ are positive integers such that ged ( @, be ) = 1, then prove that
ged(a, b)=1=gcd (aq, c).
AW a, b, ¢ EARS 2R T @ANE ged (@, be) = 1, SR AN 3% 7
ged(a,b)=1=gecd(a,c).

<) Let n be a positive integer. Define hexadecimal representation and octal

representation of n.

G n 9 IGF PR | n-97 AR Al Geg wBF) eifmom e g 1
d) Determine which of the following integers are primes :

) 287 | 1) 271,

Tiewa sjPraneffa s @b cifer siean R e ¢

i) 287 i) 271.
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19.

e)

Dcte@ine whether each one of the following is true or false :
i) 50 =13 (mod 7) i) -35=3(mod 4)
fFrefafe Sfeefa ey wwat e R 3T 750

i) 50 = 13 (mod 7) , i) -35=3(mod 4)
State ‘Fermat's Little Theorem'. |

‘Fermat's~44 Little Soimift’ Rge a2 |

Find ¢ ( 191 ) where ¢ denotes the Euler's phi function.

@ (191 ) e 3% ( @ 21 Euler-43 phi WA%S ) |

Find a recurrence relation for the sequence S: 2, 6, 10, 14, ...... .
PR seala o <ol SIgE T fidfi 9 2

S:2,6, 10, 14, ....

Answer any two questions : 2x5=10

@ o B etona B i 3

a) Use mathematical induction to prove the following : 5
%§+§%+ "‘+n(nl+ 3 s nfl for any positive integer n.
MR WA ARTS (T A 15+ 505+ + T T) = o o T
AR -9 T |

b)

i) Find the gcd of the integers 723 and 45 and also find s and t such that
ged (723, 45 ) = 723s + 45t. 3

723 G 45 4PRYMPA ged el a9 | s 9 t Py a9 AT

ged (723, 45 ) = 723s + 45t ¥ |
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ii) Convert (8 F5) ,, from hexadecimal to binary notation. 2

(8 F5) 9% gt wifbes e siffice erem e |

c) Find all solutions of the Diophantine equation 3x + 2y = 6. 5
Diophantine”lﬂ‘ﬁ‘i 3x + 2y = 6-b7 Fiw [ T3 |
20. Answer any two questions : l ' 2x5=10
A W b 2osz Oea faa
a) Define prime number. Prove that every integer n 2 2 has a prime factor. 1 + 4

CNferes e sige f | o 9 (0 n 2 2 (8 e @D ojefiean gre n-aa cNfers
Teoiwa 6 |

b) ) If n is a positive integer such that n?® + 1 is a prime, then prove that

n=1, 3
ot n @B W R T ATS 3 + 1 TR N | Oige e 3 n= 1.
ii) If a= b ( mod m) then prove that
a™=b" ( mod m), for any positive integer n. 2
3 a=b(mod m)TH I AN I
a“zb“lmodm].Mn-ﬂ?ﬁW'jﬁﬁ'\ﬂnl
c) What is the remainder. when 7 3° is divided by 4 ? 5

7 30 (3 4 911 S| FAE, SN IS I3 el T3 |
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' 21. Answer any two questions : 2x5=10
@ @ g6 2iesix Ber i ¢

a) i) Let first 9 digit of the ISBN of a particular book be 0 - 673 — 38582.
Then find the check digit. 3

9afb 9397 ISBN-31217 2% 716 &% 0 - 673 - 38582 | Wb #¥% TR

A2 ( Check digit ) Fefa 31 |
ii) Determine whether the following ISBII*J is valid :
fAnfeifae ISBN->RUG tay ( valid ) R fefar e ¢
81 - 213 - 0871 - 9. | 2
b) Set up a Round-Robin tournament for 8 teams. 5
1B et Wi 2zl T @il @3B Round-Robin Ao eiferet ofom 2 |
c) Solve the set of congruences using Chinese remainder theorem : 5
Chinese SIS 89w 121y F5fERe congruence-wfer sidme s e W‘s
x=1(mod4)
x=3(mod 7)
x=5(mod 11)
22. Answer any two questions : . 2x5=10

@ W g% 2esa Bed e s

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

elements. : 2+3

T SRR el e | R e RS« e sieceaars Sz i |




23.

b)

c)
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A function fis defined by f(x, y. z) = yz + y'z’. Find the DNF and CNF of

J(x y. 2z).

5

flx y. z)=yz+y'z M SsS f( x, y, z)~97 CNF 932 DNF e a1 |

In a Boolean Algebra (B, +, . o ) prove that

i) a+a.b.= a Va be B

) (a+b) =a'.b', Va be B

aof ‘g e’ (B, +, ., | ) @ iR aegef e 7w
i) a'+a.b=a.Va.beB

i) (a+b) = a'.b!, Va be B.

Answer any two questions :

m@ﬁqﬁm@mﬁ—-{:

a)

b)

)

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

geth AfE x (y'+ z) + y-9a (NG IET 910w I |

Find a switching circuit which realizes the Boolean expression

x(ylz+w)+z(u+v)) ..

2+3

2x5=10

{Fﬂﬂﬂfﬁﬂw x(ylz+w)+z(u+ v ) ) G SofEE 25 ISAND HH I |

Construct a switching table for the switching function represented by the

following Boolean expression :

xy+z(xy'+x'y).

et A xy+z(xy’+x’y‘)ﬁmaﬂﬁvﬁiﬁmmwm%fﬂwﬁﬂ




MTMG (GEN)-04 ' 94

24. Answer any two questions : _ 2x5=10
(@ 1 o eiveis Oag i @
a) Find an explicit formula for the sequence defined by the recurrence relatiop

n

a,=a,_ ,+4 foraln22witha, =2. 5
a,=a,_ ,+4, VY n22witha, =2 9% 9Je 7&E® o Refae sqeaba o3
o o Ao w1 |

b) Aséquence {an} is defined recursively by a, = 1, and for n > 1,

a,=3a,_, + 1. Write down the first five terms of the sequence. Guess a -

formula for a,, and prove that your guess is correct. 5

a,=3a,_ ,+1,Vn>1 a,= 1% 99€ 70 o Ffifre 2o = wge
{a,} <R veEaia aww «ibl % B | a , 99 < @ S e @ o T

(AR S Y |
c) Using generating functions solve the recurrence relation :
a,=3a,_ ,+2forall n21, a°=2. 5

P STHA AR A Wge o1 o Fefan 0 ¢

a,=3a,_ ,+2, Vn2l, a,=2.






