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ANSWER ALL QUESTIONS

Explain about Cancelation law in a ring R.

Hoohsw R & 576356 Tryahanmn D3Boyw.

Show that a field has no zero divisors.

SN BIgeeess BP0 PR,

Show that homomorphic image of a ring is a ring.

SOADBL B0E), FSIHE® (HBD02)H500 2.8 JOADEOD BICY).

Show that the homomorphic image of a commutative ring is a Commutative.

2.8 DA00D HOOLPAS F0BIHS® 588000, &8 DAHFAD HOODEIA wSIT°H0.

Show that the vectors (1,1,0,0), (0,1,-1,0), (0,0,0,3) in R* are linearly independent.
R* & (1,1,0,0), (0,1,-1,0), (0,0,0,3) &0 2302 RegeS0(85:50) w506,

Define Linear transformation of a vector space V(F) into Vector space W(F). Give

an example of linear transformation.

20 HBIBDD (‘Otﬁsé’.)oiso&. (V(F) » W(F)) 2woe S85835 2.8 em"KPée@D;&D&.

5 6 8
Find the characteristic roots of the matrix [0 7 2]
0 0 4

5 6 8
[0 7 2] So°|BE Boo), P B0 S8 0.
00 4

Show that the matrix A = [i 3] is diagonalizable matrix.

A=[; 3]sm@se 2580 3mB% e srs0l.



(DSMAT 31)

ASSIGNMENT-2
B.Sc. DEGREE EXAMINATION, DECEMBER 2020
Third Year

Mathematics

Paper — III : RING AND LINEAR ALGEBRA
MAXIMUM MARKS : 30

ANSWER ALL QUESTIONS

1. (a) Prove that Q(\/i) = {a+%} is a field with respect to addition and
multiplication of numbers.

by2

Bogse Jo5e, Hease83008° Q(vV2) = {a + e

2.8 00 SIeHI0.

(b) (@) Define Kernal of a homomorphism on rings.
(1) State and prove fundamental of homomorphism on rings.
(1) DOADH J0EIIS §6&(’5 (@oégsﬁw) A ABDOYI0.
(i) DO0LrO JBIIBOY  (DELE ?\)z%"oeésﬁ.n (Fundamental theorem) &
25909, AETD0wH00.

2. (@) (@) Prove that the set of all ordered n—types over a field F is a vector space.

(11) Prove that a system consisting of a single non-zero vector is always
linearly independent.

@ F é@oé N 98O S0 IBB0STT0 9HH0L) HIPH0k.
() a3a¥ %I"fbeseéé L 2ePIeSo|Eg DB béo)éoxﬁ);éé’) SeHok.

(b) @) Express the vectors a« = (1,—2,5) as a linear combination of vectors
el = (17171)7 eZ = (17273)7 63 = (27_171)

(i) Show that the mapping T:V,(R) - V3(R) defined as T(a,b) = (a + b,a —
b,b) is a linear transformation from V,(R) into V3(R). Find the range,
rank, nullspace and nullity of T.

()  a=(1,-25) e 8% e; = (1,1,1),e; = (1,2,3), 208050 e; = (2,-1,1)
DB 20VeFHOAICHKOT® [FP0N0G.
() T:Va(R) - V5(R) Lbﬁ)oiﬁi)& T(a,b) = (a+b,a—b,b) :Jeﬁs:)‘g, T
20erBBS BB
Sr508¢. T B, T, D89G §%3, H05GT> Weargosoedo LBAH H838D
5% B08%) 0.



(b)

(a)

(b)

(i1)

@)
(i)

(@)

(i)

@)

(i)

@)
(i)
@)
(i)

@)

(i)

@)
(i)

State and prove Cayley—Hamilton theorem.

1 -1 3 6
Find the rank of the matrix4A=|1 3 -3 —4

5 3 3 11
39 - 2209 JEposBndy [H590 dErDosod.

1 -1 3 6
1 3 -3 —4
5 3 3 11

A= 2 AoB5 By, 573 508°) od.

2 -1 1
Find the characteristic equation of the matrix A =|-1 2 —1] and
1 -1 2
verify that it is satisfied by A.
31 1
Find A l'ifA=|2 4 2]
1 1 3
2 -1 1
A=|-1 2 -1 D oOE Bwg, oERE IWEBEadvD E08° 08, s
1 -1 2

SPEESE DWEOLEIHN A D03 SROEA SrHod.

2 SRS 8% 06

State and prove Cauchy—Schwarz's inequality.

State parallelogram law.

% - B @RS JEROSBVRD (HID0D AETVOWBN.
PN Salelaled éeﬁ)éoa&o DFODORD (23°AT00.

Define Jordan curve.

Apply Gram—Schmidt process to obtain an ortho—normal basis of R3(R)
from the basis {(1,0,1), (1,0,-1), (0,3,4)}.

£ HBox DDoBos.
R3(R) e9080°500 @Boo¥), {(1,0,1), (1,0,-1), (0,3,4)} e55°0°0%0, (o0 — 2, &
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Construct finite forward difference table for the function y = x3.

y=x3 (55001708 5B HE KD S5Emgd S35 DGoI0s.

X
x . Ee
AZeX

Prove that e* = (AFZ) e

¥ = (A—z)ex BT 99 D85 D0308.

E AZeX
If up=3,u; =12,u, = 81,u; = 200,u, = 100,us = 8 find the value of A%u,.
Uy = 3,u; = 12,uy; = 81,u3 = 200,u, = 100,us = 8 @00D A%y, V3D gmg‘*bo&.
Prove that u = 1 + ié‘z
p=1+762 o d&rDo3os.

Explain Iteration method

BB HEBD DdBood.

Write Everrtt's formula

DGy @) Ao

Explain Simpson's %!t rule.

?\)0305‘3 %th pule D DS5B0S0E.

Explain Matrix inverse method.

BB DS DD DBoBos.
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1. (a) (1) Construct backward difference table from the data. Assuming third
difference to be constant, find the value of sin 25°.

sin 30° = 0.5000, sin 30° = 0.5736, sin 40° = 0.6428, sin 45° = 0.7071.
(i) Evaluate (1) A2Ex3® (2) (E + 2)(E — 1)(e* +x).
i) (808 BToFHNR SIBIROY, BE KD HgErgd HEIED BB, B0’
3 3 S5Emged) Qo080 @E™D sin 25° Dewdd 88%,08.
sin30° = 0.5000, sin 30° = 0.5736, sin 40° = 0.6428, sin 45° = 0.7071.
i) (1) A%Ex® (2) (E+2)(E - D(e* +x) Devdoin §008° 08

(b) (@) State and prove Lagrange's interpolation formula.

(i) Using divided difference table, find f(x), which takes the values
1,4,40,85atx =0,1,3,4.

(i) Brrod ©osBEd S (HHD0D Ardosod.

(i) x=0,1,3438 f(x) = 1,4,40,85 008, Vgreades S350 I8 Teeoe f(x)
£208° oé.

2. (a) State and prove Gauss Backward Interpolation formula.
R @0SBES e @ed) (93209 ETD0B0d.

(b) (@) Use Sterling's formula to find y, given that y; = 525, y¢s = 4316, y;; =
3256, Vie = 1926,y21 = 306.

(1) Find the value of y;5 using Bessle's Formula if y;q = 2854,y,, = 3162,
Y1 = 3544, 2, = 3992.

(i)  RBoR A ey &SRR, ¥, Dens (808 Devde Trgo® §308° o0&

y1 =525,  ys=4316,  y;; =3256,  yis=1926,y,, = 306.

(i) yi0 = 285414 = 3162,y15 = 3544,y,, = 3992 ®owd, By WrER)
&5BIR0D



(b)

4. (a)
method.

Using Romberg's integration, Calculate | o%ﬁdx Correct to 4 decimal places.

U°ozo§ DAITCEO fo%ﬁdx d 4 decimal @(;FJ"G)@S’S Calculate daHoé.

1

Evaluate f01 V1 + x* dx using Simpson's %' rule.

f01 V1 +x dx £ 203y0y % rule egoe $08°, 0é.

(i)  Find a real root of the quation x> — 3x + 5 = 0 using Newton's Rapson's

1
(x+1)2

6) ;aﬁeseoS —T°3y0 DEED 3337 RoD x% = 3x+ 5 = 0 388500 B, &8

(1) Find a real root of x = by Iteration method.

TS Soorerd) 88T 0é.

(b)

(i) DI S rOr x = —— SO 2.8 TPS Jorend) E305%,08.

- (x+1)?

(1) Solve the system by the method of factorisationx + 3y +8z=4, x +
4y+3z=-2, x+3y+4z=1.

(11) Explain Gauss Elimination method.

(i) (BoB SESeasno factorisation bg@é’s BoS0é.
x+3y+8z=4, x+4y+3z=-2, x+3y+4z=1.

() R°R - MDWISS SEBD D3Bosod.
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State Gauss law and apply it to find the electric field due to a uniformly charged sphere at a
point (a) outside (b) on the surface and (c) inside the sphere.

TRAAHITRY) D TSR0 2.8 DEBB DegERE M50 By, (a) @38 (b) &56Se0
30805 (c) S0 &5 Do) 58 3“%395 L5000 ER0RTR050.

. Describe attracted disc electrometer and explain its working.

35883 HOS8 3(5)55 DB ‘oﬁgo&) 98 SAWVAD DIV DBBoWBN.

. Describe the operation of a synchrocyclotron. Write its advantages and disadvantages.

RO RE! (e7°® DDA DFPRBVR HGoD TABNY), (HATEHBNOR BV ERHVORD (TS0

. Derive an expressions for the electric potential due to an electric dipole and hence derive for its

electric field at a point. JMet %...§eb$D@b# D@p§ap® N§a~eb$ATM°(Eb Oyop Ul EY
Afiy~MeetiP N§ep$A™ED "+siy°UATy$IEy @b$ D@h$CAfy~ N§aeb$A™Ep ,o6u{™ep
iD@p™epE @p$ ™obE$c# cUD@p*cUD@p—E @p$ A>r$tD@b—.

. Derive equations for the growth and decay of current in C.R. Circuit.

C.R. 30000&" Difogh [S75750 G, B S0Ba10 Eeassosd SEGE0OM T0eps0.

State the Maxwell's equation in differential form and using them show that electromagnetic
waves are transverse in nature.

SrEy3S BEBESNOR 350D ErHsnS” 8D, TEWSATROY DEAHI,08 SEoren HES
RS B00R0 EAR G200 BeoHsw.

. Describe the working of a full wave rectifier and find its efficiency.

0y BN bé@s*’bS 5ABAOAGHB0 aﬁgoﬁ) TP AB0E); BEBD SRS,



8. Explain the full adder operation and truth table with neat circuit diagram.
358,63 SeaDde DFBODHBNE’ P08 DD DGPRHH0 3B wod éeéesa’)egém (P03

9. State and prove the boundary conditions at the dielectric surface.
Doy B¢ B0 S BB AAHITOR BOD DETDOYHIN.

10. Derive Gauss' law in dielectrics

3“’595 Ssseos® mh QDI T2,

11. Write a short note an Hall effect
556 (S50 1976y o 357D [@eafoBw.
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. Find the self inductance of a solenoid.

2.8 FEBT00E o), BODODBEIR LB

Compare series and parallel LCR circuits.
LCR 363 508050 55307088 He0irody DY,

State and prove poynting theorem.
Dr0000630R ?og;oeé;ﬁ.nséo 3O DEITPI0BW.

Explain the working of a p-n junction diode.
p-n 30§ @oir"& 9 DAL DGR DSBoS.

State and De Morgan's theorems.

& arocnos Ebz%ooeémm B9 DBID0S.

. Dielectric constant of a medium is 7 Find out its permittivity and susceptibility.

afr%0 Degd 8% Qom080 7 90005 9 2)8&&5095 28050 xmg?‘:)@)e%om ES0RC0500.

. An infinitely long conductor carries a current of 20mA. Find the magnetic field at a point 8cm
away from it.

I0BRON FEHAO 2.8 TEPEY BN BT 20mA DS (HIFODIYHD, &8 BK 20& 8em © &G0
0,08 By SRR,



8. The current through an self inductance of 400mH 1is increased from 0 to 4A in 0.01 sec.
Calculate the induced emf in the self inductance.

400mH Scaho(d888c0 Ko BiLS” Dkgd [Faro 0.01sec & 0 o0& 4A DORDS T B,
RBODO(DBEBE) D.35.20.80 B§),0:0500.

9. Calculate the resonant frequency of an LCR series resonant curcuit with L = 10mH, C = 1uF
and R = 100Q.

28 LCR 363 e00ares Soahod’ L = 10mH, € = 1uF 508050 R = 1000 90053’ e Seabo ABwE);
BT DY) EOR"080.

10. In a transistor, base current and emitter current are 0.7mA and 9.2mA. Find the collector
current, @ & B of the transistor.

28 (EPNIBS® B B0k IWeaBe Y, Dgd (HFaIen 0.7mA S08A0 9.2mA ©00NIP®, &
[67°)98 oo, EBEE Dy (STTHVD, @ & B O ELRH0.

11. Subtract (1010), from (1111), using 2's complement method.
2's PEE300 DK oo (1111); Hod (1010); SJBoL0d0.
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1.  Explain the absorption spectra of X-rays and its characteristics.

X- 888 3¢ EVOIVARRY D80 TR BDOBEIZVOKD (FPALVK0.

2.  State Heisenberg's uncertainty principle and apply it to energy and time.

;i_rszo? Boe(@e) 8D, PAROIAI"ROD ¥E - SPOBNO BY), ©IBYBE") EADD.

3.  Give short account of nuclear properties.

o500 G, OO Hore DSBOR.

4.  Briefly explain the types of bonding in crystals with examples.
Xbﬁém\)e)ési) 2065000 E3PeD KJ“’BQ STEIEEIRVOE’ DHBOHN.

5.  Describe the allowed energy levels in a molecule by quantum theory.
S°00800 DTTOBHN B°T° 28 SERCENY BE), @BBoTED ¥§ oo 18y
® 2 "o

aﬁgoa&);ﬁw.

6. Give Gamow's explanation of f — decay.

B — 88 9001080 PRI JdBe Y,

7.  Apply Schrodinger's wave equation for a particle in a box.

28 DEES"D Eeatnd% (87 GON BEOK HEGEBV ST BOBBN.



10.

11.

Explain super conductivity and zero resistance.

@@mﬁ’éé‘ssﬁw 30850 B, &850 KPS() DHIBOR.

Explain selection rules.
DOE DADITOD K528y D5BoB00.

Explain Raman effect.

o0 ;’)@@(‘0& DH3BoWID0.

What are the limitations of Bohr's theory.
&5 DEROBH0 Y, ©HEHOR FRo0BN
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1. State and explain Heisenberg's uncertainity principle.
;1_7%520§ @X)%beéeé‘s Z)otb;ﬁr"i)& 89 DHBoBW.

2. Briefly explain the interaction between charged particles and matter.
[ARIAY 208050 53¢ Eeasiooe Qogsg Ko [{)@1:565 KPSQ Eore HBoBd0.

3.  Explain binding energy with an example.

0GB 178y GTmrEe8” DHBOYHIN.

4. Write a short note on Miller indices.

g WrdEeR O TR ALK

5.  Explain the domain theory of ferromagnetism.

DIB” 90D, 088 EHAA DEToER) DIBOWH.

6. A material was excited by a radiation of wavelength 4358A. Raman line (stoke line)
is observed at 4400A. Calculate the Raman shift.

43584 80NBHEH0 Ko D8ees00E a8 STy GBdBIT . 44004 5E RSB
(5 B9) AYEIS 0o D) 88,0805,

7. The work function of sodium is 2.3eV. Does sodium show photolectric effect for
orange light with = 68004 (h = 6.625 x 1073Js; € = 3 x 108m/s).

R3O0 3D (H00hSw 2.3eV. BSoNBH0 1 = 68004 $DRN TBozs SYIHE dsGaDo
5008 Dfg® HOTR) WrDKeTe? (h = 6.625 X 10734s; € = 3 x 10°m/s)



8.  Calculate the De Broglie wavelength of a — particle accelerated through a
potential difference of 4,000V. (h = 6.625 x 1073*Js;m, = 1.6 X 10"*"kg)

4,000V 34555008 $cteao 3oBodS a — Eeao By, &R BERPTR) B8,050.
(h =6.625 % 10_34]5; m, = 1.6 X 10—27kg)

9. A nucleus breaks into a neutron proton and an electron. Calculate the mass defect
in the reaction (m, = 1.6725 x 10™*’kg m, =9 x 1073kg m,, = 1.6747 x 10~*"kg).

2.5 BoE SE5E° g e, (9568, IO T DEF0DTTYE (555FE 5300
B8, 0:930. (M, = 1.6725x 10"kg m, = 9 x 103kg m,, = 1.6747 x 107%"kg)

10. Calculate the interplanar spacing for a (1, 1,1 ) plane in a simple cubic lattice
where lattice constant is 4 x 107%m,

PO ?(,p)t?oém 4 x 1071%m. ¥R eprdes $0d BwPe¥o Y (1, 1, 1) Sobwe Sogssie
BB BROATR0KN.

11. If one gram of uranium is completely converted into energy how many KWH
energy is obtained.

2.8 00 A0BADO K8 JBre #8re 55°8y0S" IRy 85" 306 Howe 8 eosrn?
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Explain the working of half wave rectifier and derive expressions for ripple factor
and efficiency.

eag BEoK bgasvba 50 Vo GrRH0D 9H80d BHS o DBoL  SEBK
QDIT°ADNOD T°2IERD.
(a) Explain the working of series regulated power supply.
B3 DODOBS DS SBHT° HR DO DFHHH0R DHBOWH.
(b) Explain the operation of class B push pull amplifiers.
Class B 5258 $YED0 GBoo), IV AR 9980H08.
(a) Explain Op-Amp’s CMRR and slew rate.
5826(%55’2633 BE); CMRR 0803w slew rate o DHBoVoG.
(b) Explain Op-Amp as voltage regulator.
SBIGES0R S'BE DALOBHM™ HBOHHW.
(a) Give the analysis of dumming amplifier.
Summing 3850 &), g)éaea BH0G.
(b) Explain the ideal characteristics of on Op-amp.
58388500 GBg); e3658) oFgren HHBoHoG.

Using op-amp solve second order differential equation.
BOEED HI°TP0E 3HEOR DDIESEHVR, SB8otr ;Sggo:éo &IRBIPROD ABEOBOD.



(a)

(b)
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What is electromagnetic spectrum? Write application of microwaves.
DS ADR0B 1)K 08 IDS? W(EDD) Bk, DGO OO

Give the properties of Radio waves. Explain about radio broadcasting.

BEBT® BB BoE); WPOFEFOR FPAN0GE. BERBI® (HaeEd0 K7°8) 2580w06G.

Explain the working of super heterodyne receiver with block diagram.

K058 TPBE R (PTPES0 DD DA JFPHH0R By7e BN SF0E” 9HBoBIN.

(a)

(b)

(a)

(b)

(a)

(b)

Explain the method to convert hexadecimal to binary and vice versa.

« “« ( « « (3

qﬁg &30 a)ogpé:éo &) Do o oage?aeS‘sg 0B &% a)ogpém q@g B0
X)o&)g?"

2) DB HIEYEB0E" DHBoHDOE?

Explain about 8421 code (BCD).
8421 §°G 18 9nBowod (BCD).

Explain the working of TTL logic with circuit diagram.
Hodh He35E° TTL &80 5 S 9H80H0é.

Explain the working parallel adder.
Qo8 Adder A3wE); S HBOR IDBoDHW.

Explain about decade countries with truth tables.
G3& SP0e0BR0 Jrg He3E0E” DHB0HOG.

Explain about shift registers with neat diagrams.
2 BR8) B¥), 5 DKL DR )3 HOAHOE® DHBOVOE.
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Draw the internal architecture of 8085 microprocessor. Explain the functions of

different blocks.

(a) Write different types of memory.

(b) Distinguish between memory mapped I/O and I/O mapped I/O memory
interfacing.

(a) Explain various interrupts of 8085 microprocessor. Write priorities of
interrupts.

(b) Draw the interrupt structure of 8085 microprocessor.

Explain arithmetic group of instructions of 8085 microprocessor.

Write an Assembly Language Program to perform multiplication of two 8-bit
numbers.
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1. Write an Assembly Language Program to convert the given binary number of BCD
number.

2.

(a) Draw the block diagram of 8255 A programmable peripheral interface.
(b) Draw I/0O and BSR control word formats of 8255 A.

Draw the block diagram of 8259 programmabe interrupt controller and explain
operation of each block.

Explain the interfacing of digital to analog converter with 8085 microprocessor.

Explain the interfacing the stepper motor with 8085 microprocessor.



