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ASSIGNMENT -1
B.Sc. DEGREE EXAMINATION, MARCH 2023.

Third Year

MATHEMATICS III — RING AND LINEAR ALGEBRA
MAXIMUM : 30 MARKS
ANSWER ALL QUESTIONS

. Prove that energy field is an integral domain.

(DS FBDD 2.8 JPT oY (DBB0 9D DEIDOBIHN.

Show that the intersection of two ideals of a ring R is an ideal of R .
R $00%0 @BwE); 306 HGAS) PEH0 R HodSrds pda0sS @m)Broisd $IoHod.

. If R is a commutative ring with unity, then prove that every maximal ideal is a prime ideal.

R 28 BHYH0 Jard dOH0H Hedo ®od @YE R S° (DA KEQBJ0 esi8io a8 egrey
€53 870 PBIOED BI"D0G.

Express the vector a=(l,—2,5) as a linear combination of vectors e, =(1,1,1), e, =(1,2,3),
e; =(2,-1,1).
a=(1,-2,5) @30 8% ¢, =(1,1,1), e, =(1,2,3), e; =(2,-1,1) 8% 2ver DoBI Ko [@°03006.

. It S is a subset of vector space V' (F) then prove that S is a subspace of V < L(S)=S .
V(F) 98%0%0°ed8 §af &I008 @ond V8§ S &rododdn < L(S)=S e

DEITPDOWINDN.

. If T:R> > R’ is invertible operator defined by T (x,y,z)=(2x,yx —y,2x +3y—z) then find 7.
T:R> >R’ DBHEID0 T(x,y,z)=(2x,yx —y2x +3y —z) D88 3)6036)?_00 T E50R°H05%0.

5
6.
4

5
6] Bo0); RS DAETERY) E905708.
4

— N O

1
. Find the characteristic equation of matrix 4 = [0
3

— N O

1
Jo°BE 4 = [0
3

State and prove Triangle inequality.

(D823 IITIT® ?ozgoééoom R dEITDoV .
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MATHEMATICS III — RING AND LINEAR ALGEBRA
MAXIMUM : 30 MARKS
ANSWER ALL QUESTIONS

Prove that Every finite integral domain is a field.
(D DB DMK ED® a8 oo @D DEITV0H k.

State and prove fundamental theorem of homomorphism of rings.

SOA%0 GBAE); VDETDS Horre ?ozgowx)& DETD0VE.

Show that a finite commutative ring without zero divisors is a field.

BIORg PsTe0 B ¥ HBWG HVJAN HOAR0 FBIPID DrVod.

If M is a maximal ideal of the ring of integers Z then M is generated by prime
integer.

M &8 Z Do BN, Boh &), KB escso GOES @YY M (DR

J°TPOSPO TL0° &S YBIOY

Let W be a subspace of a finite dimensional vector space V(F) then prove that
dim (V /W )=dim ¥V —dim W .
V(F) 9808 985 W8osoeerdd W &r0BTEH0  @0ond

dim (V /W )=dim V —dim W & d8700H 0.

Describe explicitly the linear transformation 7 : R? — R? such that 7(2,3)=(4,5)
and 7(1,0)=(0,0). Find 7 (x,y,z).

T:R> > R*S° T(2,3)=(4,5) 508050 7'(1,0)=(0,0) a0erdB58% @ond T (x,y,z)

D0 ERHDOATRHIDW.

If U(F) and V(F) be two vector spaces. Let T :U(F)—V(F) be a linear
transformation. Then show that the range set R(T') is a subspace of V' (F).

U(F) 508050 V(F) 0 3o 08B 0d0°erod) @dosomro. T :U(F)—->V (F) 9 a8
DEITH BraroBSeo ©IET0mr0. eRpid 5 WA R(T), J8FosoEo V(F)

BE); 28 & VoHTT0 & BIN0E.



3. (a)

(b)

4. (a)

(b)

(1)

@

(1)

@

(1)

@

(1)

Find the null space, range, rank and nullity of the transformation 7 :R* — R?
defined by 7 (x,y)=(x +y,x —y,v).

T(x,y)=(x+y,x—y,y) ™ d85DOD&ES T :R* - R* B8, BIPRy ©WoBT YO, :5093?:)9

§%3 HoBAS BIRGHIINOD EH50E7 06

-2 2 -3
Find the characteristics equation and Eigen values of [ 2 1 - 6] .
-1 -2 0

R D09 BooE); erEERE DN DBAN XS DevHen EHoR"H0E.

S O W
S W =

0
Show that the matrix 4 =[ 0] is not diagonalizable.
4

D 5B DEBODH DBEG 0 SER VETV0B0G.

State and prove Cayley Hamilton theorem.

3O-rgdS VEroTER) (990D BTNV,
() @

2 1 2
If 4 :[ 5 3 3 ] verify Cayley — Hamilton theorem and hence find 47" .

-1 0 -2
2 1 2

3O-rgd  DgromeR) (P00, HFBE A=|5 3 3| BwE, 25HrYy
-1 0 -2

A7 €587 008,

Show that in an inner product space, any orthogonal set of non-zero vectors is
linearly independent.

o8 ©oHdS @agoéc"o:foé‘s, D% ©owE’BoG DN BRE), BB dBFD

20022 VBITID0 BIrHoAB.

State and prove Bessel’s inequality.

B GBS DEGI0D DETD0H0E.

Construct an ortho normal basis of R*® using Gram — Schmidt orthogonalization process
from B ={(1,2,3),(2,0,1),(1,3.0) }.

B={(1,23),(2,0,1)013,0)} S0 oo-p8 oSS 2E8R GIBrRoDd ¥ eozrPeon

R® esgroeR) :06&oéo&.
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ANSWER ALL QUESTIONS

PT.§=E” -E”

S=E” —E7" &9 35°50&.
Interpolate the missing figures in the following table.

808 DIES™D §009 rde (9080) S ©oBBgEI0 o> J*B0H0s.

x: 012 3 4 5
fix): 0 — 8 15 — 35

Find the function whose first difference is 9x> +11x +5 .

Do063ed Peso 9x? +11x +5 1 Ko a8 (IJoasrdy o206

Write Bessel’s formula.

2SI BOD DEIIOWIDW.

rd

Evaluate J6 dx by using Simpson’s — rule.
0] 4x? 3
rd
?\)0‘3‘35 % DgASITRY GIBR0D IOél dx 5 BE); DOVHHY EHRORRODW.
+x

Solve the equations 3x+y+2z=3, 2x-3y-z=-3, x+2y+z=4 by matrix inversion
method.

S0 BE DS90 Z)g@c‘i) GABITR0D 3x +y+2z=3, 2x -3y —-z=-3, x +2y +z =4 DDEFI0N0

AP B0DIDN.
dy _ 2 _ . ,
Solve . =1+, y(0)=0 by Picard’s method.
x

05°8 ) IZAD &IBTR0Y @ =142, y(0)=0 B0 BoWHN.
® dx
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Explain Regular Falsi method.

3r0508- o DGR 9HBOYIW.

(@ @

(1)

b @

(1)

232

Prove that 1 +8%p? = (l + %] .
8 Y

1+8%u% = (1 + 7] DTN OBIBY.

State and prove Newton’s backward interpolation formula.

BIo5e00 BENDOD ©OBTFED QB0 (DDD0D DETDOBIDW.

Using Lagrange’s interpolation formula, find the form of the function y(x) from

the following table.
B|rod eﬂoé?ﬁgé:é A0 &IBIPR0D S 1§08 ST 0FINIL y(x) SIPDDVKO
E0R"H0é.

x> 0 1 3 4

yo =12 0 12 24
State and prove Newton’s divided difference formula.

?6?5605‘3 deesdh ¢S A @R)) (DHD0D, AETD0DH0E.
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3. (@ () Use Sterling’s formula to find y at x= 32, given the following data.
808 ST0EHNH BWE™D, x =325 O BOR ATBIHW wgo° EX087 08
X 20 25 30 35 40 45
y- 14.035 13.674 13.257 12.734 12.089 11.309
(ii) State and prove Bessel’s formula.
BAS) W@ER) VEID0D DETVOBID.
(b) (G)  State and prove Gauss backward interpolation formula.

0 B8°MH00 ©08BF8D WP B°R) (DHD0D DEIT°N0BIBN.

(i) Use Gauss forward interpolation formula to find £3.3) from the following table.

xi1 2 3 4 5
yi 1530 1510 15.00 14.50 14.00
D SToFdw M08 TH YEND wosdgsd o wgoe A3.3) denddd

EROA"H0D0.

rd
. 1 . . .
4. (a) (1) Evaluate ,[OSi" x2dx correct to 4 decimals by Simpson’s 3 rule taking

n=10.
EICTo] % AT BB &IBITRoD j;sin xXrd DY SoEdD HEKH n = 00 HED

€3 DOR0E.

(ii)  Find f'(4) from the following table

808 DeIE &IBTR0D f1(4) DD X8 0.

x: 1 2 4 8 10
¥y 0 1 5 21 27

(b) Find an approximate value of y for x=0.4 by Picard’s method given that

Y2402 50)=0.
dx

%=x2+y2,y(0)=0 D5y VES SWED x=04 DY y D &aLowody DewdD

§508%,04.
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(@ (1)  Apply Regular Falsi method to solve the equation 3x —cosx =1 =0.

3x —cosx —1 =0 DWESeTRE BHO5EE- 929 DEBR &IBTRoD Dareren ERH0E.

(i) Solve the following system by Gauss-Seidal method.
808 D0ETero DY FR- VBS DES 5o A FoBos.

Sx+2y+z=12
x+4y+2z =15
X+2y+5z=20

(b) () Find the positive root of x* —x —10 =0 by iteration method.
DHBE DErdo rgoe 1t —x —10 =0 & 2.8 TPRD Dorrerd) E308%08.
(i)  Solve the system of equations by Jacobi’s method 14x, —3x, = 8; x, + 5x, =11.

P Pdogere BISFSEN 235% DG B Tgo D 50D08.

4 (DSMATS32)
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ASSIGNMENT -1
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MAXIMUM : 30 MARKS
ANSWER ALL QUESTIONS

State and explain Gauss theorem. Apply it to find the electric intensity due to a uniformly
charged sphere at a point (a) Outside, (b) On the surface and (c) Inside the sphere.

79 ?ocgoéfszéooéo 9D DEIVOBODV. BT DESTIRHHD BoHaGS Ao Hg (a) wry
DoiY DG, (b) &33% RASHOoP VOKOY HE S8 (0) &IBS A¥o Heo SO BoLD HY
DS 1B BHBR0 EHOR™HDW.

Define electric potential and calculate the potential due to a spherical conductor.

DEIFS DOoFTHGH BHMTIN HOBAN BB RAwSEY TTE0 HY AG)T% FBYAVOD B8)0YHW.

Derive an expression for magnetic field inside a solenoid carrying current.

DEIS (DHAPOBIWOR) 28 BToE S'He AT,08 § @08 DWEBEHVK ETHBOYIV.

State and explain Faraday’s laws and Lenz’s law in electromagnetic induction.

8T H08asw Bodev DO Ao ;0B (25 DI BDVOR0 BeYDD.

Define series and parallel Resonance and obtain the Q-factor.

[B€3 D080 WHI0BY @HOTE HOADVL BITIN H0BASW TR BwE); Q-argg 630 drocsod.

Describe Hertz experiment for the generation and detection of electromagnetic waves.

DEBIZEOBI);08 B0 &)Y HoB8AsW H8oY §%0 ’wéw (DBITRY) D9B0Bodk.

Explain the input and output characteristics of an NPN transistor in CE configuration.

CE 52828 S° NPN [60)96 BooE); aded H080an e9:eded oferosy 9980%od.

Write a brief note on basic logic gates and their truth tables.

(o 0E ereg§ ReSen Ho8asw 7063 VB VP EOP WoEY ADODER 0506



10.

11.

12.

Define Electric Dipole and derive an expression for the potential due to a dipole.
DB PSR DEFHOD, TR TGO ) EIYAVSHE VAEB DN &THBOWIDHD.

Define D,E and P and derive relationship between them.
D,E 508050 P 03> 5590908 508050 7763 5285 00210577 2°080E.

What is hysterisis? What does its area represents?
ROV @085 2032 TR 0B o BIAD WO 08B?

Explain the working of a transformer. Mention its applications.
EPQ)E8 DDD 9HBoHG. D BRI BODOE.
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PHYSICS III — ELECTRICITY, MAGNETISM AND ELECTRONICS

MAXIMUM : 30 MARKS
ANSWER ALL QUESTIONS

What are the advantages of AC?
AC BwE); [DBIeesmroby DHBoWIHW.

What is Poynting vector? What is its significance?
2°000630f 3E5 083 B2 TR BHYFHHO DHBOYB.

Explain the working of PN junction diode.
PN 908 &@Br& e93mRd 0 5080500 DOB0IN IR0 9H80B0dw.

Explain Half adder with circuit diagram.
VT, 580 BB o0& 5 e 998ovod.

A charge 0.5 coulomb is placed at the centre of a sphere of radius 2 m. Calculate the number
of lines of forces crossing unit area of the spherical surface.

2 m TG Mo ¥ DEogE FBDw Bo@Ssw HE 0.5 Srenod eBTRY) &odTHW. Aesso
GIBBHOI0 0& (HIT°e PO Sood DeVDT 3)6355 OB POR) BE);0W0H0.

The electric susceptibility of a material is 35.4 x10 '2C%/N — m?. What are the values of
dielectric constant and permittivity of the material?

2 YD BwY), dBogE VPR3 354 x10 P CIN —m? @ond Iegsn B, D56
5°3% Yorognn S8k HB3dBoR B8 0B0d.

The radius of D’s in a cyclotron is 0.5 m. What is the magnetic field to be applied to have an
o—particle of energy 20 MeV from it?

RSrs Go T5g B 0.5 D 20 MeV #8/0 a-Sewed &m809a8 Jod edha,08 &)
A HHOBD?

A current of 5 amps produces a flux of 2 x10 > weber through a coil of 500 turns. Calculate
the energy stored in the magnetic field.

500 Boenfo a8 B HIQMOGE 5 e0D00Y dB5E (BHPRRNYE 2x107 3ab wPTHn

&B)® ©0HB. 0oA)0H FBINS® Dog @aND $8D B8)0H08.
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10.

11.

12.

Two coils a primary of 600 turns and a secondary of 30 turns are wound on an iron ring of

mean radius 0.1 m and area of cross section 4 x102m?, find their mutual inductance.
4, for iron =800

Q¥ Q0D BWBD (D VS Y Bogy Vo 600 BB Fes Bogy Dosy 30. D
(000 Difend TogReEH0 0.1 80 BB DoEFHYS PFegHD 4x10 7 m? . @ond ooy (dSear

88,0908, AROID BWE); w1, =800 .

Calculate the resonant frequency of a LCR series circuit with a resistance of 10 Q, inductance
20 mH and a capacitance of 0.02 uF .

(P8eD = 10Q, 9oE3N) = 20 mH 508050 3FVBS) = 0.02 uF & LCR 18D 387, 56
B, (DAFIR 3D B8),0908.

For a transistor o = 0.95 and the emitter current is 1 mA. Find the base and collector
currents.

ErRRE §%00 o = 0.95 80K & B ¥30e5 1 mA E50R"908. B9 508050 §8E6 wairen.

Convert the following Binary into Decimal.

808 B8R oo H3E)ok.

(@ (@10101), (b) (11001 ),

4 (DSPHY31)
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MAXIMUM : 30 MARKS
ANSWER ALL QUESTIONS

Describe the spectra of Alkali elements.

8 Droste Bk HYP DETORd DFowWodn.

What is Raman effect? How it is experimentally studied?

PR POB0 OIMTBN? (DBI KNI EEOMT HB0BIDN.

What is photoelectric effect? Derive Einstein’s photoelectric equation.

P9¢5°08058 (DEH0 BRMTBD? DIRS S70H DEE VELETY) &EmBOBod.

Derive Schrodinger Time independent wave equation.

©EG0ND 5700 P STEIED BSoN VAESE0 GBTBoWIDW.

Describe the construction and working of a cloud chamber. What are its demerits?

WO DeSE ROEINN 508050 DDA FH0 BOVYHN. T°D B, S*r0R0 [FPA50HP.

Describe Gamow’s theory of a-decay.

0—DeTPDE D000 HoDD RDI° ?ozgow&)& DHB0BIAW.

Describe different types of bondings in crystals with examples.

Ydsee B DD 50 WO KB GTTrEHe8" 95B80B0H%.

What are the properties of dia, para and Ferromagnetic substances?

&GOS, o°, PG DK DTG TR BOOYIN.



10.

11.

12.

Explain L-S and J-J couplings.
L-S H08a50 J-J §§oﬁo:§o DHBOBIDN.

Explain different types of emission spectra.

DD Eze0 éwgd :sg‘;)w’@:éo DN BOWDIDN.

Explain de-Broglie hypothesis.
&lerR 985D 9HB0BIBN.

State and explain Heisenberg uncertainity principle.

TRASNG DB DODHIRY) B dHB0WHoG.
a N
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ANSWER ALL QUESTIONS

Explain Eigen wave functions.

DHS HEOK [HDOOIIPED DHBOWIBN.

What is Geiger-Nuttal law?

RHB-04S DANDTY) BeoYH®.

Explain about Born-Haber cycle.
£°6)- wrad HodsrR) 9HBowIdw.

Describe Weiss theory of ferromagnetism.

D(E° ©05R);0B B0 B); DD VL oBDNI HHBOBIN.

What is the Threshold wavelength for a metal whose work function is 2.4 ev?

2.4 ev 9 (SB00%50 Ko SR 80l BN Y50 08?2

Calculate the uncertainty in momentum of an electron when uncertainty in its position in
1.5 X 1010 m.

2.8 Q@Ls&‘;s Boog), R (E0F ©18)® 1.5 X 101 m @00d o0 [SHGHOS® 0BYE BE);0%05.

Calculate de-Broglie wavelength associated with a proton moving with a velocity equal to

21—0 th of the velocity of light (M, = 1.67 X 1027 kg)

sP0dD K0S ;—Oéoéo D770 DAD0S® (FB0ead00S” @) D B, GErf BN D500

Béboéoéw.

(Mp = 1.67 x 1027 kg)

3 (DSPHY32)



10.

11.

12.

Calculate the limit of Balmar series of hydrogen atom R =1.097 x10 " m/sec .

WGBS DEHIENY) BoE), wH0b B @D B8 0vodw. R =1.097 x10"m/sec

What is the mass number ‘A’ of a nucleus whose radius r=2.71x10""m. Given that

r0=1.3><10_15m.
Bos¥ wgrgo r=271x10""m SORXD Bo¥o Bw¥), IH5TR Dowg AR B8)00d.

r,=13x107" %

Calculate the energy of a photon of sodium light of wavelength 5893 x10 '°m in Joules.

DG A0 5208 HBEONGES0 5893 x10 7' m 0B rers ¥8 o (FHST)

Find the interplannar spacing for a (III) plane in a simple cube lattice when the lattice

constant is 4 x107"m .

oY ?,p)(?ogo 4x107%m e Ko ol dpedes oS ere¥o &Bwg), (1) sere D0 BSIEDNB

EHORTHIDN.

Calculate the X-ray longest wavelength that can be analysed by rock salt crystal of spacing
d =2.82 A in the first order.

oErG YBE @ Bere oy BroE d=282 A & 9Bos® 98890d KR X-38e K6y

édoﬁ@géo 6§b0bo&.

4 (DSPHY32)
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Draw and explain the working of full wave rectifier. Obtain expressions for its
efficiency and ripple factor. Sketch the input and output waveforms.

Ty BB G583 Dok, Dessnso A D5B0DB0. T ), FBoGH0 BB
8BS SPEEDNIL VDTIHNOR ToRERHD BOYE HBAD @YOYE HEoRSHVOD
Roood.

(a) Explain the operation of L-section and 7z -section filters.

L- 0ES S0B0a50 7 - WES dEFB0 DDA dFHD000 9HBoyHo.
(b) Explain the working of class B push pull amplifier.

Class B 9o K)géboo BaE); HIBBB0 HHBoYBW
(a) Write the characteristics of an ideal Op-Amp.

&9&56%250@33:6 Op-Amp GBE); 9T [EPO50H0.
(b) Draw and explain the block diagram of an ideal Op-Amp.

38 8)H0HID Op-Amp Bo0E); Bdy DeIHBVD R, DH5B0Ydw.
(a) Explain the concept of virtual ground.

HENHS [Tk 95BoYDHW.
(b) Explain the functioning of Op-Amp as current follower.

Op-Amp @@55 ROVERT DD HEIKY HBOYDW.
Explain how Op-Amp can be used to solve simple second order differential
equation with a neat circuit diagram.
DEYR De0DN IFFANDNE” s BOGH HYHW &éa;gosoé DHEBETRY) FPowes’
Op-Amp 0 &IBIPROD DE°R°RY DHBoYHW.



. (a)

(b)
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Explain the need for modulation.

DB AS BoE), eDFEEBR0 DHBoYDL

Explain the working of diode detector.

EBrE EBEE BooE), DDV TR HBoYD.

Draw the block diagram of super heterodyne receiver and explain the function of
each block.

2098 e35°3 S 8296 Bovg), BdyDery A, (98 B3y DD K> 2HBOYBY.

(a)

(b)

(a)

(b)

(a)

(b)

Describe various number systems with examples.

BRO GEPIE08 D I8 Dogrg DFT D) DB BEBOYIN.
Explain Binary Coded Decimal, gray code and ASCII codes.
BHB EBE G295, i §°& HoBa%w ASCII §°E om0 958oYHw.

Distinguish between positive logic and negative logic.

B B0 B3 2208 BE) ;D000 :bo<:5§ BEeOR DHB0YDY.

Explain the operation of TTL NAND gate. Draw its truth table.

TTL NAND &850 D305 DPRERY DDBOYHW. T B, K)&"J)éé&éo
Rosoodo0.

Explain the operation of Half adder.
©g DoZOR B DO TR DHBOYDY.

Explain the working of Master Slave
JK Flip-Flop.

5796 WS JK R0-300 DD DA dFarR) DHBoYH®.
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Draw the architecture of 8085 microprocessor and explain functioning of each
block.

8085 I E° W6 BwE), doyes Dednd AL, T B, (DS B3y HDSLIR
DHBOYDW.

Explain data transfer instructions of 8085 microprocessor.
8085 33[5‘"5@630‘&)8 BE); GeT BEIHIT® APV O DHBOYD.

(a) Describe the interrupts of 8085 microprocessor.
8085 3 (825008 BwE); AoIx N FBEBOYDHW.

(b) Distinguish between memory mapped I/O and I/O mapped I/O.
o8 }f)ﬁg /0 08030 170 265"@ I/0 o d08g BrroD 9YOEBoHL.

Write an assembly language program for the subtraction of two 16 bit numbers.
B0k 16-De5 Woge HIIBL 60 CPoRE [REITR [F>A5VH.

Write an assembly language program for the conversion of BCD number to binary
number.

BCD Dogg 008 B8 D058 558608 @08 eroRgE (D8Tay [FPo5H.
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1. Draw the block diagram of 8155A multipurpose programmable device and explain
the function of each block.

8155A 0¥ [(HBIad (RIS H8EE0 @), BAy Hessndd AR, (H& Bay Bw¥),
DIHKBY DHBOYSW.

2. Draw the block diagram of 8255A programmable peripheral interface and explain
the function of each block.

8155A DEm0end DBPES V0T HHD BE), BIY DedD AV, T B,
(DS B39y IREKD 9580YH.

3. Draw the block diagram of 8259 programmable interrupt controller and explain
the function of each block.

8259 [@5eR0end Qoy SoESel Boy), By DesNI AV, TR By, (HEEIY
DOHBBY 9HBOHW.

4. Explain the working of analog to digital converter.
DdePR 5008 EReISIE BEHI D050 DIHHHR0 IHBoYHW.

5. Explain the interfacing of stepper motor with
8085 microprocessor.

8085 3 (E°@F 68" Yd DoeerB 503057 (DB AN dHBoYHW.
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