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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-III Examination, 2022

MATHEMATICS
PAPER-VII(A)

Time Allotted: 3 Hours

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / {@i4-F / T E-&

1. Answer all the questions:
FA@fer et Tex miss
T TTIEHD] SR TS

(a) Convert the decimal number 91.6875 into a binary number.

3dl §iF

I

*

;

i

91.6875 WS FANDHE BT FAT T 41

qIMHed AT 91.6875 <8 fg@ T (binary number) AT URUT TR |

(b) Convert (2.5);9 into binary form.
(2.5)10 G AR AFIE &5 F91

(2.5)10 o8 fg® w9 AT (binary form) TRV TR |

(c) What is volatile memory?
Volatile memory €T & @R ¢

JTReR #HRT (volatile memory) @& &I ?

2. Answer any two of the following:
- 7f5 @i Ted ies
F1 gaCl YDl IR TS

(a) Write a short note on primary and secondary memory.
Primary €3} Secondary memory I @35 7RFEFe Bipt @121
greIfe (Primary) X ARIM® (Secondary) FHRMT Bl ool oegary |

(b) What are the properties of an algorithm?
TN *1&io (algorithm) (A#Erefer Srae 31

Algorithm &1 UIE® & & g ?

(c) Compute the value of the following ANSI C expression:

(I+J/K)-L*K+16
where /=3, J=4, K=2, L=3.
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fsfifie ANSI C Aifsefoa e @ e
(I+J/K)-L+*K+16

@A [=3, J=4,K=2, L=3.

=1 ANSI C aifefhep! H19 URT THEIN
(I+J/K)—-L*K+16

el [=3,J=4,K=2,L=3 §1

Answer any two of the following: 7x2 =14
- 7f5 @i Ted ies
H1 gaCl YDl IR TS

(a) (i) Discuss the functions of a central processing unit (CPU). 3

Central processing unit (CPU)-43 SR SEs 341
Central processing unit (CPU) &I ®RIE% BA®hd T4 |
(i) If I=3, J=8 and K =4, what is the value of the following? 4

ANSI C expression: 3*J/I[*K —4/J

M [=3, J=8 G K =4 =0 O 0¥ ANSI C Afaienba i 5o 204 ¢
3xJ/I+K—4/J

afe 1=3, J=8 3 K =4 9y, /%1 ANSI C 3if¥afhe! 41 @ 8 ?
3xJ/I+K—4/J

(b) (i) Draw the flowchart to sort the following in ascending order: 4

35, 201, 49, 8, 55, 22, 73, 97, 160, 33.
35, 201, 49, 8, 55, 22, 73, 97, 160, 33 TRASTHF FREANE AN 212
WIfe I (flow chart) =% 41

T 9QaT HHAT HHdG (sort) T flow chart BN :
35, 201, 49, 8, 55, 22, 73, 97, 160, 33
(i) What are the disadvantages of machine language program? 3
(I SR program @R SPjRaTf & 7 9
AR 9T ST H (Machine language program) &I d®ISal & &l ?

(c) (i) Write down the algorithm to find the area of a circle of radius “a ™. 4

3121

a IPERFE @ Jred crawa A T AaRe 2 (algorithm) St 391
ERT “q” Pl D! AABA UM SIS algorithm oIEIBIN |

(i) What are the efficiencies of an algorithm? Write down an algorithm to find 3
the sum of n-given numbers.

I “ied (algorithm) wworef & & 9
AWE 5 FAF TN @aIe [y Fa T Aot Sead T4

Algorithm &I JHEHIRAT & & ? n-[CSTDI AIRHD! AThel YT TS
algorithm oREIEN] |
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(a)

(b)

(c)

(a)

(b)

(©)

(a)
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GROUP-B / Rert-4 / az-@

Answer all the questions: 6
TR v Ted mies

T TTIEHD] SR TS

If f(x)= f(—x) Vx e[-x, ], show that the Fourier coefficient b, =0 Vne N 2

AW f(x)= f(-x) Vx e [-7, ] O (@41e @ Fourier 7% b, =0 VneN

afe f(x)= f(-x) Vxe[-x, n] ¥Y, Fourier 0M® b =0 VneN §B 4
TETSIEN] |

Find L{t’ exp(-3t)} 2
L{’ exp(=31)} -a3 9= faefy 72

L{t’ exp(=3t)} UT ISR |

Define power series. 2
o 10 [ @™ 9

2IRh Gl (power series) TRHINT T8I |

Answer any two of the following: 4x2 =8
- 7f5 @i Ted ies
F1 gaCl YDl IR TS

Solve by Lagrange’s method: x’p + y°q =z’ 4
Lagrange “&ioCs AN 95 x°p + yq = z°

Lagrange’s fafe gRT HHREIM TI_:i?R:[ X p+yq=1z’

Find the series expansion of cos(2x). 4
cos(2x) -3 @A ARG (series expansion) SC& T4

cos(2x) BT AT fIRAR I TSI |

Solve, using Laplace transform, the equation y”+ y =¢ given y'(0)=1, y(7)=0. 4
Laplace transform @ AR )"+ y =¢ ANPAOEE I T4 @A /(0) =1,

»(m)=0.

Laplace SUMR WIRT ™R y'+y=¢t f&3uar 81 y(0)=1, y(r)=0
AHIHROTRT FHRI T |

Answer any two of the following: 8x2 =16
- 7f5 @i Ted ies
F1 gaCl UTHI IR TS

(i) Solve by the variation of parameters y”(x)+ a’y(x)=tanax . 5
Variation of parameter &6 F ML T2 1" (x) + a”y(x) = tan ax
grad UlRaad (Variation of parameter) Ugfd §RT HHRIN TR :

¥ (x)+a’y(x) = tan ax

3 Turn Over
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(i) Let f (x)=

(b) (i)

(ii)

nx

(n+x)

functions {f,}, is uniformly convergent on [0, a].

, Xx€[0,a] where a>0. Show that the sequence of

. nx
@ S )= (n+x)

[0, @] (® SfeReIR SfeAR (uniformly convergent)

, xe[0,a], @AW a>0, &M T2 {f,} , NI FAB

nx
(n+x)
JIHA {f,}, FEM [UAT (uniformly) BT 6 w9 TERIEN |

Prove that / &1 S48 / TATIO T

.[ cos 6t — cos 4t gt log[zJ
J ' 3

afe f,(0)=

, xe[0,a] YU, 3T [0,a], a>0 HAT UGRIEH®H!

Find L{F(¢)} where
F(@) =t 0<t<1/2
=t-1, 1/2<t<1
=0, >1
L{F(¢)} -&3 N fefy a2
@A F(t) =¢t, 0<t<1/2
=t—1, 1/2<¢t<1
=0, t>1
F(@) =t 0<t<1/2
=t—1, 1/2<¢t<1
=0, t>1

WY, L{F(1)} U1 ATSYe |

(c) Solve: /KN F92 / FAAR TR :

ﬁ+Q+2x+y:0
dt dt

Q+5x+3y:0
dt

GROUP-C / fetal-al / 8-

7. Answer all the questions:
FA@fer et Tex miss
T TTAEHD] SR TS

(a) In a Boolean algebra B, show that (a+b)' =a’-b"Va,be B
Fferaie Fremifde B (0 A€ @ (a+b)' =a’-b’'Va,be B
Boolean dISTTfOrd B A1 (a+b) =a’-b'Va,be B 9 9N UM |
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(b)

(a)

(b)

(c)

(a)

(b)

3121

(c)

Show that 3*" —8n—1 is divisible by 64 for all n>1.
n>1 e e &) @Ae @ 32" —8n—1, 64 7 [eiem )
Al n=1 B T 37 —-8n—1 AR 64 o AN T4 Hih=o F ARSI |

Answer any two of the following:
- 7f5 @i Ted ies
F1 gaCl UTHI IR IS

Find the disjunctive normal form of (x+ y)-(x+Z2)

(x+y)-(x+2z) & disjunctive normal SFI A <1

(x+y)-(x+z) @ fIwe®d AW ®T  (disjunctive normal form) U<
SRIRHERE

Find integer # and v satisfying. 63u+55v=1

63u+55v=1 & 1 @ @5 2R 1 @R v [l F2)

63u+55v=1 TS AYSTH UM YUlids u 3T v el Ued |

Find the least positive integer. x such that x=5 (mod 7), x=7 (mod 11) and
x=3 (mod 13)
FRAGE @6 4 2R x [ 9 @A x=5 (mod 7), x=7 (mod 11) €
x=3 (mod 13)

x=5 (mod 7), x=7 (mod 11) 3 x=3 (mod 13) ST YIdH FHRIHD

Tﬁ‘cﬁ X Wtﬂﬁgﬁ‘fl

Answer any two of the following:
- 7f5 @i Ted nies
F1 gaCl UTHI IR TS

Find the least positive residue in 2*' (mod 23).
2% (mod 23)-93 FRGE @5 4% S[eE [l 341
2*! (mod 23) AT ATH AHRIHSG AT (residue) T ST |

Draw a circuit which realizes the Boolean function
f=(xy+xz+x-2) 2 (x+y+2)

f=(x-y+x-z+x-2)- 2 (x+y+z) o Sormsa q2we 89 (circuit) 6
GFq 41
U3CT U fHb- R S¥el Boolean el
f=(x-y+xz+x-2)2 (x+y+z) TSV |
Prove that for n >3, the integers n,n+2,n+4 cannot be all primes.
n>3 A &N I, n+2, n+4 PRANSH FFCER (qfes kA 2@
n>3 & [ qQOfd n,n+2,n+4 9§ Aifs F=1 g7 Faa- 9+ YA TR |

3x2=6

3

5x2=10



