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2025
( June )}

ZOOLOGY
( Core )

Paper : ZOOC4A
( Biochemistry )

Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
. for the questions
1. <& 313."5‘1 91 :  1x4=4
Fill in the blanks :

f@) 4F txr @on WS 1 ofdwie

Entropy is the measure of in the

system. '

(b} ~RieorHiRT Wi I afia’ affem
W T ATS W ‘

The amino acids in-polypeptide chain are
joined by _____ bonds. '

P25/1432 - { Turn Over )



(2)

(c)' _ tmz @b defere IR e R
T (FREEE o SAmN |

is a structural carbohydrate and is
the main component of the plant cell
wall. '

(d) b1 o TR AT R G
XN ' .
The protein part of a hoioenzyme is
called

2. vy G fer (R @ g1) ¢ 3x2=6

Write short notes on (any two} :

(@) GE<F ﬁ'@m / Redox reactions

{b) ."@ﬁ?ﬁ m _TQ"Pf / Slgmﬁcance of urea
~ cycle

(o wefeed «fiw afte / Essentlal amino

acids

(d) CFgTEEY / Coenzymes

3. '»ﬁaﬁﬂi%ran R T ) : L oxo=4
Differentiate between (any two) : o
() BT R T S R

Primary . - structure .and . Secondary
structure of protein

P25/1432 | { Continued )

(3}

(b) e @ affs F RS & e

Saturated fatty acid and Unsaturated
fatty acid

(c) diEFTaie e AREPITE ARER
‘Glycogenesis and Glycogenolysis
(d) B AF T
Starch and Glyccgen

4. wEEfERmR fBRG Fag e =90
Explain the three laws of thermodynarnics.
| %A/ Or |
WERA “if78q RIFR 87O aﬁ-‘r c*‘m%mz

‘Write a note on the electron transport chain.

s.wqamﬁﬁﬂamwm%ﬁm
ST 9

Discuss, in detajl, about the classification of
protein with example.

w1/ Or
2R Rl wIF 7= a3 dfern Rowera
90 -
Explain, in detai], the prt;cess of

denaturation and renaturation of protein.

P25/1432 . (Tum Over)



(4)

6. AXFERRE &7 dreEaieg [ wrm Ry T
F 1+7=8

What is. glycolysis? Explain the different
steps of glycolysis. :

w3/ Or |
&b afbes Rot-wfres afdrm Racy 3 w0 8

Describe the process of beta-oxidation of
fatty acids. :

7. WESfFrR-WET Ao 9 gty RER ==
R T o9 1+7-8

What is Michaelis-Menten equation? Explain,
in detail, the mechanism of enzyme action.

w49/ Or

ST P vt R0 R o aeies Roesss
Ry s w21 1+7=8
What is enzyme inhibition? Discuss various
types of enzyme inhibition. :

% %k ok
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2025
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ZOOLOGY
- ( Core )

Paper : ZOOC4B

( Animal Physiology )

Full Marks : 45
Time: 2 hours .
The figures in the margin indicate full marks
_ for the questions
1. <90 O om0 - 1x4=4

Fill in the blanks :

fa} LR YU @REIE 2oty owd

A '

Chief cells of the stomach secrete pro-

enzyme . _ '
(b) TR Cf e W of Rew _ wwes

w4 e txz :

The right auricle and theé right ventricle
of the heart is separated by the
valve. I L

P257/1433 { Turn Over }



P25/1433

(2)

() TowR T @ T @RI

The process of formation of bleod cells is
known as

(d). I9R TEIOF! ANEED T 3 aifde |

The renal corpuscle is formed by
glomerulus and

2.53@@%@1(&%@1){  3x2=6
Write short notes on {any two) :
(@) °i" ©FH SRR 2R

Associated glands in digestive system

(b) RX AR
Structure of hérnoglobin

{0 2 . &
ECG

3. e B (R e 1) 2x2=4
Differentiate between (any two) :

fa) @R NEET AF WES AL

Pulmonary circulation and Systemic
circulation :

() VTR wEIN uE e
' Human Sperm and Ovum

{ Continiued )

5ﬂ

P25/1433

(3)

(© TR T wWie FAe ACHIB
Cardiac cycle and Cardiac output

PRGN AT a0 e 9 s 79
W' FEE S fRemd e 92 5+2=7

Discuss about the digestion of carbohydrates
in gastrointestinal tract. How do hormones
control the enzyme secretion?

w4t/ Or
o 757 g 09 IR WA Fa 1 o 146=7

What is nephron? Discuss the mechanism of
urine formation.

(oo wRKEs ARez-aaiiE Ry B i
fRifteror I Sl OF IEl ATRT I PRI
A T ' 3+5=8
Write the mechanism of oxygen transport in

blood. Draw the oxygen dissociation curve
and discuss the factors affecting the curve.

w5/ Or :
(R e W (wEHfe HerR- ke ) e
Af R Rew s 311 2+6=8

Define tidal volume and vital capacity.
Discuss the mechanism of respiration.

( Turn Over)



(4)

6. (9% (i TR T WA A | 8
Discuss the mechanism of blood clotting.
Y/ Or
TR CHNPR T 7 gre T9 TRoE o9
IR g e | 2+{3+3)=8

What is pacemaker of heart? Discuss the
nervous and chemical regulation of heart
rate. '

7. SO RYARICTR 9 I 9 | AR SR
Rien =S wy w41 3+5=8

Describe the hiétological structure of
testis. Mention the different methods of
contraception in male,

Y&/ Or

e 6 2 ARG @R ARG LT WA
01 _ 2+6=8
What is puberty? Discuss, in. brief, about
changes occur during puberty.

* %k
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ZOOLOGY
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Paper : ZOOC4C
{ Genetics and Evolutionary Biology ).
Full Marks : 45
Time : 2 hours
The figures in the margin indicate full marks .
Jor the questions
1. S 5 R Co 1x4=4
Fill in the blanks : '
(@) [S TF =wh & WiRE |

The term ‘genetics’ was coined by ___.

(b} R s RFR e e xR

The phenotypic ratio of a dihybrid cross
is :

() TR st 2 1
The Hardy-Weinberg equation is .

P25/1434 ° - ( Turn Over )



(2)

(d) ST fiTe T o-oifes TFER 4fRoEe
LI® C2fee |

The modern horse originated in era
of geological timescale.

. e R (R m@r) . éx2=4
Differentiate between (any two) '
(a) =P oRETE AF TTREEETS!

Incomplete  dominance and Co-
dominance .

(b} TS T FER-'OF
Linkage and Cf_ossihg—over

(c) @lﬁw T EEREAT
" Darwinism and Lamarckism

3. 5y B forr (R coren wh) - 3x2=6

Write short notes on (any fwo) :
fa) <R <@
Multiple alleles

(b)) Re-uRtEam

Neo-Darwinism’

P25/1434 { Continued }

(3)

fc) IR o Py
Sex determination in human
(d) I ~ARgH

- Bottleneck phenomenon

. aPERR & 7 B TrreaT e 2ol « ik e

AL T4 ¢ | 146=7
What is epistasis? - Discuss dominant
epistasis with an example. :

w991/ Or
fa-e PR TENe areTR oy e TEr
SIS T | Gse (969 &l AR w9 I
W= 0 afR tafke, FRe v o - 5+2=7

‘Discuss Mendel’'s law of independent

assortment with the help of a dihybrid cross.
State why Mendel chose pea plant for his
genetic experiments.

. GSHfEREE e R 2 Twfes Tree aerT Rew

SRR TS WA I | . 1+7-8

What is extranuclear inheritance? Discuss
the maternal effect of inheritance with
example. :
w4/ Or

el e B9 9xm R (o Rt PIpRR <

I 1+7=8

What is linkage map? Describe the steps of
formation of a gene map.

P25/1434 - ' . { Turn Qver )



(4)

6. %wﬁa"w%?—wﬁ%wﬁmﬁﬁﬂﬁwm
U OIS LT 4| C o 1+7=8

What is mutation? Discuss the various types
of chromosome mutatlon Wlth examples.

. WR’7/ Or
ToRTét B2 e Seofiadam ST W
W%wwﬁmwmwz 1+7=8

What is nmta’cmn’D DISCUSS the various

physical and chenncal mutagens of induced
mutation.

7. -Vl U B2 TRl My oo <o
- Rfen s/ Re@ sweem =11 . 2+6=8

What is: Hardy—Welnberg principleé? Discuss
the - various factors favouring Hardy-
Weinberg principle. - o -

TYqr / Or o
ﬁq—ﬁq@?mqwmﬁﬁwww« 4+4-8
Discuss the causes “and effects of mass
extmctmn

% %

P25—3000/1434 4 SEM FYUGP ZOOC4C -



Total No. of Printed Pages-—4.
4 SEM FYUGP Z0OC4D

2025
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~ zooLoay
(Core) ™
Paper:Z00C4D
( Molecular Biology ). oy
Pull Marks : 45 - .
Time . 2hours. . - .. _
The figures in the margin indicate full marks
Jor the quest:ons Lo -
Loa@sRemaa: o o falg
Fill in the blanks : S
(@) DNAS fefgertRe wpmz @b wdR aure
SR T L
In DNA, the individual nucieotides are -
linked to one another by " bond. . !
(b) DNA SRR mgs e} fw
In DNA replication, ‘the leading strand

is synthesized coritinuously in
direction. ' !

P25/1435 - { Turn Over )



P25/143S

(2)

{¢J ‘Nucleic acid’ *=mbt @ fafet )

The term ‘nucleic acid® was given
by . '

(d) AUGE a7 RS 3T 11
AUG codes for amino acid

2. 59 ¢ forat (R el ) - 3x2=6

Write short notes on {any fwo) :

{a) tRNAS %5+
Structure of _tRNA

(b) FREET DNA #RicTas
Prokaryotic DNA polymerase

¢} “FAs DNA
Recombinant DNA

{d) T |
TATA box

3. N fon (R e im) : Ox2=4

Differentiate between (any two) :

fa} TR == @B Go
Leading and Lagging strand

(b) AFREEY AT ACFRCEHN Forea

Prokaryotic and Eukaryotic transcription

{ Continued }

P25/1435

(3)

() FRite o ReGyLs
Nucleotide and Nucleoside

(d) AT SF TS ST
Inducible and Repressible operon

ToRE Bz DNAT SqFome 3941 341 | 5+2=7
Describe the process of DNA replication with
proper diagram. o

M1/ Or

b5 W 47 B-397% DNAT atm foapr 3611
=9 | . 5+2=7

Describe Watson and Crick model of double
helical DNA with diagram.

BrERebs (@ [Rfes 29™T RNA-

B R Rrrses 2R 1% SR afFm 9o = |

2+6=8
What are the different types of RNA
polymerases found in eukaryotes? Describe
the process of elongation and termination
of transcription.

N&gl/ Or

[CERATS CoFF AR 10w I Fiwwel fBag 991
SRl . 6+2=8

Describe the structure and functioning of
lac operon in bacteria with diagram.

{ Turn Qver }



14 )

6. WﬁW%?W%WWWu
_ 2+6=8
What is genet1c code? D1scuss thelr various
characteristics.- elen o o

31331/ Cr

o AT SERm ﬁw AR a’ﬁh S Al
” ﬁWWW| - - 147-8

" What is protem translatlon'? DlSCUSS “the
process of protem translat:on in proka_tyotes

___7."';rDNAﬁqihﬁri%wqfﬁﬁwﬁszW| 2+6=8

Describe the prmc1ple and procedure of
“FDNA’ technology. s S

W/Or
i #i iR R B e 0 8

_ __'.\.DISCLISS the process of gene ‘cloning with
- suitable diagram. L

T okkk

P25—3000/1435 4 SEM FYUGP ZOOC4D
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2025
(June }
_MATHEMATICS_'- _
_ ( Core ) o
Paper : MTHC4A
-{ Numerieal Metﬁo_ds | SR
Full Marks : 45

Time : 2 hours

The figures in the margin indicate full marks
Jor the questions

1. (o) SR ofos wem a0 : 1
 Define relative el'*ro_r.-'- .

%R R s = 4

P25/1501 { Turn Over )



{c}

P25/1501 -

(2)

Discuss blsectmn method to ﬁnd a root
of an equation. '

weT/ Or

ﬁﬁwmw@wrﬁwwﬁﬁsﬁﬁ
¥es Sforean i '

Find vI2 to four places of decimal by
Newton-Raphson method.

W'ﬁﬁﬁw@w«mww: 4

Discuss the tate of convergence of secant
method

W/ Or

sic‘b‘mﬁm

' Wnte short notes on';

£ ﬁwﬁwﬁ;

Absolute error -
fii) Hws g5

Truncation error

{ Continued }

2. (g

(b}

(c)

P25/1501"

(3)

SRR e e 1

Define permutat'ion' matrix.

U N S S —
WWW: 2

Selve the system uei.ng-_ Gauss

elimination method :
Xy +xy -2x3=4
L Xy =Xy =1
—Xg +2x3 =0

" Apply Gauss-Jordan mei:hqd to solve

3x+y+2__z=3 _
2x-3y-z=-3
T Xx+2y+z=4

W/ O

WWWWWWW
Sall

~ Discuss the convergence of Gauss- Se1del

method.

(Tun Over



3. (a)

)

()

(4)

i s BT %erﬁ TR
CHGIA T

Define interpolation and .extrapolation
with an example of each.

2 90
Prove that _
AU}l“Ul+ﬁ+ﬂAﬁ

-mﬁ‘-ﬁv‘mﬁwvgwaﬁ, 2 [ TreiF

T U8R T T2 P(x) T Sonedt e

Using Lagrange interpolation formula,

* find the unique polynomial P(x) of degree
- 2 or less such that -

P()=1, PR)=27, P@) =64

W/Or.-

.ﬁmaﬁmmﬁwwmﬁm

- |

P25/1501 . -

_Dlscuss _

Newton- Gregory forward

' mterpolatlon method.

{ Continued )

4. (a)

)

fc).

P25/1501.

(5)
MAfTS Moy fure. R e ﬁ‘m_ | 1
Define quadrature rule of the numerlcal
' lntegra.lon
°m>'“b‘r TR TS cﬁvmwu R ey TR
j’ @@ T By 3 4
25+ 2
rule with five ordmates
‘W‘fﬂ/ Or
RAMS  A%RfR fBﬂw 3/8th Tt
it o
Derive - Simpson’s. 3/8th ~ rule of
_ nu:merica.l integration.
wﬁ&‘m ﬁ“ﬁw —rd ﬁw W R
j 4T T
°1+x _ 4
Eva.luate J' by usmg composne
1+ x
-Slmpson s §rd rule. - E
( Turn Over |



(6)

(7))
qegr / Or
B . 41/ Or
RIS 7S Boole’s e Racw sieamwt -
- S Ty wiee
Discuss Boole’s rule in  numerical _ . 2 Y% y0) =2
integration. '

Runge-Kutta °&fS w ?Fﬁ.y(o-l) W

8. {a) | L ETiEE] %ﬁiw ‘qﬁﬁ h= 02 Eﬁ_w yfo'?ﬁmW%ﬁﬁWﬁﬁ_Wmm_%ﬁem:

: .2 2 _ : . . d
TR TS .I y=x+y 4 y{0) =18 9@ B Given a% =y—-x, ¥{0) =2, find y{0-1) and
y (0-4)7 Sfig ¥ Sfter | 3 [ o
: : | Y(0-2) correct to three decimal places

Find an a;ﬁpro’ximat'ion' to y (0-4) for the using Runge-Kutta method.
_initial value problem :

y'=x2i|ly2', y(O)ﬂ _ ‘ : * 4
~using Euler method with A =0-2.

b} B WRR Y =x+siny, Y0 =1, A &
h=0-2 T DS AR &[S JIZ FAII!
WA, T y(0-2) A FAKS 0-05 T FH
¥R oo T 6
Given the equation y =x+siny with |
'y(0) = 1, show that it is sufficient to use
Euler’s method with the step h=0-2 to
compute y{0-2) with an error less than
005,

P25/1501  (Continued}
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2025
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MATHEMATICS
o Cdfe )
Paper MTHC4B
( Riemann Integration and Senes of Functions )

Fuﬂ Marks 60

Tlme 2 hours

The ﬁgures i the margm Indwate Full marks
Jor the questions

L @ fa, b; a, be Racﬁﬂgmﬁ?ﬁmmﬁmr 1
Define = “a ‘. tagged pa:rt'it'ion of
~ [a, Bl; q, beR:
(b) |a, b]wiﬂmﬁ W@waaﬁﬂm‘}m
a, b}awrcwﬁﬂww@trq‘ Sfdd ke fog 1 2

‘Define the upper and lower sums of
a function f bounded on [a, b] with
réspect to a partltmn “of [a; b]

P25/1502 ( Tum, Over



P25/1502 -

(2)

¢/ =@ [0, 1]t§ftﬂ'13‘T®“ﬁ TR T W

WP={0,E,1, 134, } [0, 1]3 &
233875

A =, =® L(f, P) W% U(F, P) By
740 | -

If Pis a partition of |0, 1] given by
P m{o, 1,113 4 1}

and fis a strictly increasing function
on [0, 1}, ther: find L{f, P)and U(f, P).

@ Ves0,(a e TE B v f
e v
UU",P) L(f,P)<e
B w3 TS P, [ab]a@ﬁrfﬁw (&%
OIS @ f, [a, b]'S SFEAT 2T
If Ye>0, ¥ a bounded function f
on [a, ] satisfying U(f, P}-L{f, P) <s,
where' Pis & partition” of [a, ], then
show that fis mtegrable on [a bl

(e) ﬁ%ﬂ Tﬁnti (Given)

0, R~
R

" f@wﬁﬁwmm,ﬁmwu

- 1nvest1gate ‘whether S is 1ntegrable or
not.

( Cortinzzed ) '_

(3

Y/ Or

Ry I SR B W o

Establish that all bounded functmns are
not integrable. - .

G X A fa, B f ot NG o R
Ui SRy, O’ ¥ [a, b Tww
SFEANE 2T 4
Establish that Darboux’s “integrability
of a bounded function fon [a, b] implies

R1ema.nn 1ntegrab111ty of that functmn

_war/_of
7T @@ (Show that)
F(x} _[fx)dx xe[a B]
la, b w=Rfs o I 5, xela, O

Wﬁ&ﬁw,mﬁ“wﬁ’mﬁwrﬁm
F=FER |
is continuous on [a, b] and if f is

continuous on xeia, b, then F is
differentiable and f=F"

P25/1502 ( Turn Over )



2. (g

(%)

wFe R @A PR S A s 2x2=4

. Examine the convergence of any two of
'~ the follomng

@ [

. . -1 2,1_
. X
{i) o
01+

0(1+x}

i) [ sinx? dx

()

P25/1802

m’i@m o

Show that
i J‘ dx T .
0{@" -x ]lrl nsm; :
Ty e | |
(i) () Ie'wy” ldy | 2+2=4
Mm@
Show that .
F(’"J I"{n) '_ _
B(m I‘(m+n) L 3

( Continued )

3. fa)

o

(c)

P25/1502

(5)

AT T PG ﬁﬁfml¢ SR i
. 1
Define pbintWise convergehce of a
sequence of functions on R. '

_ﬁiﬂ T (Given)

fuz&em )
falk)=n(modk); k=1, 2,3
1B n{modk), k¥ n @ Y fce Wa]‘%[ | _
@3eq @ (f, ) Repwies wifesal ey | 2

where n(modk) is the remainder when .
n divides k. Show that (fn) does not

converge pomt‘mse

Gaaﬁrsmﬁnmﬁﬁat@aﬁw1

Answer any four of the following :

4x4=16

i) o £, (0= x*e” o, (S8 (e A
(o) [0, S ﬁwmﬁﬁﬁma otﬂ‘ﬁﬁvﬁﬁ
T _
If f, (x) x2e ”"‘, then show that
the ‘sequence - (fn) " converges
uniformly to 0 on [0, .

(W (f,) S w@ Fh e
O ovEew v BR gwe W, TS
fa: X—HR XQR

{ Tuin Over )



(6) | (7))

State and prove Cauchy’s criterion @) M (f,) TERREE £ XY oS
of uniforrn convergence for the . st -@ ‘if’@" f ‘XQR—)R W
- sequence {fn), where o G a,e X tq:ﬁ% W, (o@

fuX>R; XCR (RS A f, ae XS SHRiRd 27 |
(i) IR iR ffvs W | wwfeE If {(fp) where f,iXcR-—->R
wfeiRen @*@ﬂiﬂtﬁ M—Cﬁfﬁl B o9 : converges uniformly on X to f and
wF WA A ored & R caﬁlth frn’s are contiriuous at ac X, then
’Ifo?RF ‘\‘Ifl’lﬁ)f _. ' _ _ show that fis cqntinuqus_ at ae X.
Zr“cosnt; D<r<l 4. (a) W@%{Za (x -~ a) @fn, ne= O 1,2,
o n=l : : - . . .
State  Weierstrass  M-test for ' : TN “5{% C!Ifﬂ f%b'l'(.'ﬁ ﬁ'ﬂ"‘l W { 1
absolute and uniform convergence 4 : ' __—
- of a series of functions and hence ' Express the power series Zan (x-a)™
show that .the series S ; [ n=0
. _ o in the form of an 1nﬁn1te senes of -
Ef“_cosnt; O<r<l : functions fn, n=0,1, 2,
convefge;s uniformly. (b} PF Cﬁgﬂ Z an-'(x—'a]rl TIF t-‘l%f s am9
fiv) (ST A TAF A W IO S _ ]
[, b] @ afeFoRa SR - e . Yl Rﬁ"fﬂww-ﬁmhm ;“ 3
‘Show. that the following series is ] _ e TR .
uniformly - convergent. on any ’ ; For the power series i a, (x-a"

interval [a, B] :

n=0
= 5 . ; determine an extended real number R
ini+nx?y such that — =lim [Znt1]
- L R a,

P25/1502 { Continued } ' p2s5/i5062 (Tum Over)



(8)

(c) ﬂﬁu‘-}'ﬁ’iﬁﬁs R Ean(x a] e =e
n=0"
TR £ R W, (el @ f,
(=R, Ry o SRRk 27, 3 R; 0 <R < oo, ‘
e ‘-"[31 ﬁwmﬁ\ﬁ'ﬁl 3

_:_ ."If a power senes E an(x a) converges
L . .L.or=0
- absolutely and umformly to a functmn EA
show that there exists an extended real
-~ number R;0<R<eo such ‘that f is
'contmuous on (HR R]

{d) T 'ﬁ’m 51@ ’sz zsf% W
e e
mj\'sm R 2 1) —

e e L g

State Abe_l’s limit theorem and use it
~ to show that the powe'r series

nx"
2(.\ _1) n+1 :

is umformly convergent,

Y A e
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2025
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MATHEMATICS
( Core )

Paper MTHC4C
( Ring Theory and Linear Algebra I)

: Fuﬂ Marks: 60
‘Time : 2 hours .

The ﬁgures in the margm mdzcate ﬁu’l marks
' Jor the gquestions

L {a) ﬁa-aﬁ@mﬂmﬁm-n o 1
_ Deﬁne unity i 1nar1ng

b} b1 e Evfwﬁb:ﬁsa ww ﬁm ﬁ‘ C’in'v‘ﬁ SR

Give an exa.mple of asubsetofa i-mg that -
is'a subgroup under addltlon but not a
subring. : : L
(o) ﬂﬁ"!ﬁﬂ‘ﬂ%wﬁmﬂﬁ cwg I AN 3
.""Prove that a finlte 1ntegral dornam is a '
field.

P25/1394 B | ( Turn.Over)



{2)

(d) <5 R 2aRE sieRiie a1 | @1 26F R 995

(a)

P25/1394

1 =@l < wefd | o ¥ @ A 1T @R
SR SN T AL, (S R4 AP 0w
I 19 @R ST n TN ATE, (98 KA

g n. 2+3=5

Define characteristic of a ring. Let Rbe a
ring with unity. 1. Prove that if 1 has
infinite order under addition, then the
characteristic of R is 0 and if 1 has order
nunder addmon then the characteristic
of Ri 18 n.

:ﬂiar/ or

Prime Ideal ®F Maximal Ideald >‘ex
| Re @33 o1 51 s R 9 @
26T AF AT KR ideal. 209 T 4 R/A <1
integral domain Tff“? HIE (Fae I A T

o |

Define Prime Ideal and Ma.mmal Ideal.
Let R be a commutative ring with unity
and let A be an ideal of R. Then prove
that R/A is an integral domain if and
only 1f A is prime.

o 2@.1&32@@3 29«01 R Rt cofe

a—a? @APR KT @ R & Sel SmEmere

211"’ o @ e T

“Let.-R be a commutative ring of

characterlstlc 2. Then the mapping
2

- a— a” is not a ring homomorphism from

R to R.” State True or False. _

{ Continued )

fb)

fe) -

@

(3]

Wi\‘%R&ﬁTﬁW 1 2@ 9B e
nosnl @@ B @PR £:2 R 9B ﬁ\ﬁ
ST et NI

Let R be a ring with unity 1. Prove that
the mapping f: Z =2 Rgiven by n - n. 1
is a ring hombinorphism. - '

Z@Zﬁwztaﬂwmwﬁwwa—l
%i%{emi_

Determine all ring homomorphisms from
Z@®Zto Z.

Wq&apqﬁuﬁ‘c@m@tﬂﬁlﬁﬂﬁ@ﬂ

w%rcwz«*mtrwmmﬁ’t 9B Beiflg

AT I
_Let D b_e an integral dbm_a_in. ’_I‘h_en prove

~ - that there exists alﬁeld'F that contains a
_subring isomorphic to D

CqBE ) Or

| R 99 <7 €] R 919 6% R4 ST SRS Bl
- R sTetel A veS WS ST GEOlE

ﬁw@awwﬁaﬁmwiﬁwﬁ

9
.. Let R be a ring W1th umty and 1et pbe a

ring homomorphism from Ronto Swhere -

S has more than orre element Prove that

P25/1394

S has a umty
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(4)

(e) i R 933 @1 R W R @R n >0 =,

CSCE 2T B @ RS Z, 9 I B Toifig
qF W IM RY @S 0 =W, (HE® RS 4
IEE @B TefAr QA |

If R is a ring with unity and the
characteristic of R is n >0, then prove
that R contains a subring isomorphic to
Z, and if the characteristic of R is O,
then R contains a subring isomorphic
to Z.

T F @ g o ove =, (9@ Fe @bl
Z 3 e Yorwa 4@ | I F, 0 CAPER
G O =W, ($08 FS ARET SRAQ AR <l
ST AT | o

If Fis a field of characteristic p, then F
contains a subfield 1somorphlc toZ, IfF
is a field of charactenstlc 0, then show
that F contains a subfield isomorphic to
the rational numbers. -

%7/ Or

@ REF A PG ST Qe Qoy Oy Qg -
4T T @A n, 11Q Forem 27 IF T g
‘ag —ay +ay —{-1*ay, 11¢3 e = |

Let n be an in'tcgér with decimal
 representation, agay_; - @0y Prove that
n is divisible by 11 if and only if
ag —ay +ay —--(-1)*ay is divisible by 11.

{ Continued }

(5)

I S b1 CaRFea FEaRie csges i, (9@
A 1. (T ST AT, 5T (TI. WFERI (9P

- RIS |

If Sis a linearly dependent set of vectors,
prove that one of the vectors in S is a
linear combination of the others.

IV, 5T FY eoae (3K T I U S
W, 3 @R VR Teess o =¥, (9@ ou
M AUNW = {0}.

If Vis a vector space over Fof dimension -
5 and U and W are subspaces of V of
d1mer151on 3 prove that U ™ W # {0},

'W??T/ Or
oG I @ n V@GR FY @S B w-wifae
B T W (n+1) A S/ ARE (ST TR
AR ¢oIMb CaPelce e |

Prove that each set of (n+1) or more

~ vectors of a finite- dlmensmnal vector

space V over F dlmensmn nis lmearly
dependent

% W RR R e
{uls Ug, -, m} e {wh W, »wn}m

- F (FR @RS (53 W K fofe =, o
CHE R A m=n, - _
I {wy, ug, - m} ;and {wl, Wo, -+, W, | are
. both bases of a vector space Vover a field
- F, then prove that m = n.

3. (a)
{b}
fc)
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{a)

(v)

(c)

P25/ 1394:'

~_space.

(6)

J3q1 / Or

3 U < ST S8 T Vﬁa%!ﬂﬁiﬁ
Tofgl @, (903 (YR A U TG V4 TEe(F

ol
U is a proper subspace of ‘a finite-

dimensional vector space V, show that
the dimension gf U is less than the

dimension of V.

e @R VSIE W (s3I A 49 I
A e RS 39 |

- Define identity and zero transformations

for the vector spaces Vand Wover F.

o34 TP (AT e i | yenes
@ @R T: (@ b @+2 b+3) R4 @9q5
whﬁaﬁmﬁmm| '

Deﬁne linéar transformatlon of a vector
S_l'_lpw that the mapping
T:{a, b} —{a+2, b+3) of Vover R? into

itself is not a linear transformation

TWQWWWL‘IWWQTWIW‘I
wm'ﬁmﬁw waﬁ%m@%ﬂfm

Let Thbe alinear transformahon from Vto

W. Prove that the Lmage of Vunder Tisa
- subspace of W :

1+1=2

1+3=4

{ Continued )

{d)
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(7)

W/ Or
w1 26T T 1 (ST TN VA ARG wele |
A X @ {re V[T(v} 0}, 79 FA, W&
951 T |
Let T be a linear transformation of a
vector space V. . Prove that

{veV|T{) =0}, the Kernel of T, is a
subspace of V. R

R TET V E W CSIR TW, OF T2V o W

e 7 v oS-l =, oo e
@, ' :

nullity (1) + rank (7) = dim ()

Let V and W be vector spaces, and let
T:V > W be linear. If V is fimte-
dimerisional then prove that

nulllty (D) + rank (T) = dim (V)
3733?/ Or

2T Vw WWWWTV%W
RS | @ T @ T $-9F 3w s
Tq V& CETee ARA - SeotTR WA
CaRwreica FAA ST 6 A |

Let V ar_;d W be vector spaces and
T:V - W be linear.” Prove that T is
one-one if and only if T carries linearly
independent subsets of V onto linearly
independent subsets of W.

( Tum Over)



(8)

(e} @ zs% p WF vy TN R? oF R337 W3
AT T fofe | (5@ T: R% - B3 A
Ty, ay) ={2a1 —ag, 3a; _+4aé, o)

AR e e W T R2 o> RO A0
IS ot 3 | o 5
Let B and y be the standard ordered
bases for B? and R3 réspectively, then
for the linear transformation T: R? —» R3

 defined by |
Ty, ag) = (2a, -ay, 3¢, +4ay, @)

compute the matrix répresentation.
' 51/ Or
W 26T VA W B F (R @S (939
T, WE T, Ut Vo> W ERS | 209 0
Let Vand Wbe vector spaces over a field
F, and let T, U: V — W be linear. Prove
that 3 '
(i} 3 ae F,aT+Us IR @RS;
for all ae F,aT +U is linear; -
(i) VA R WeR SRR AR R TR
P9 97i9S 01 (3T BRI | |
the  collection of all . linear
transformations from V to Wis a
~ vector space over F. .
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( PDE and System of ODE )

- Full Marks : 60
Time : 2 hours
The figures in the margin indicate full marks
~ for the_questions

1. (a) 1}5+—-0 wﬁﬂs ‘\5@‘@1 ﬁ%‘m R

oY
Brdt | | o 1
. Write the degree of the PDE a—E +B_§ = O |
o ax? 0y .
b} y?p-xyq= x(z 2y) W‘I@W W@?
RS A - 1

Wrxte the Lagrange’s auxiliary equatlon
for y pP-xyg= x(z 2.

o) WWWW@W@TWI 1
" Define linear part;a.l - differential
equation. . o

 P25/1395. : - { Turn Over



P25/1395

tzr

(d) e =0 (@ @I @A) |
Solve (any one} :
() yzp+zxq=2xy
() z(x+yp+zix-yq=x*+y?

2. {a) Charpitd & p=(z+qy? TANFTOR
Sl IR Sferea |
Find ‘the compléte integral of the

equation p={z+qy? by _Charpit’s

method.
=Y/ Or
P3x3(p +p2)+x1 +x2 =03 W“ﬁfff AN
| t@r@ml

Find  the complete integral of

(b) @ u_ WW‘KEN @A SRR
L 8x dy *
mwwmmqwm‘@%smi .

Reduce the equation.

du_u

dx dy
to canomcal form and obtam the general
solutlon

{ Continued )

3. (@)

{3)

. wRI/Or
U %o, upy=4e AT
ax oy . g '
THEER 5% R AR I F97 |
Solve the initial value problem
U 90U 2y .

2 42——==0, uOy) 4e
ox dy .

.by the method of sepa,ratmn of vanables

Re+Ss+T+ oy zpd =0 TR

Pl e B 1

Write the. condition when the equation

- Rr+8s+Tt+ f (x4 2 B qg) =0 is parabolic.

{b)

{c)

2
9u Oﬂﬁwmm%wn
ax ay - .

aQu. a2

' Class1fy the equatlon - +x-— =0.

ax? ay

9"u +2 *u +a O _ W‘T@W

ax? 8y ay? o -
FAIRTS SRS 2 F 5

Reducc the equaﬂon '
_ _a u +'2 adit a

R T ‘axay_ ay.

to canonical form.

P25/1305. . - - . (TumOver) -



{d)

4. (a)

)
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{4)

oSy / Or

S T (solve) ;

' p+r+s=1-

GPfET TR e Bfrear | 7
Derive one- dlmensmnal wave equation.

| e/ Or

wq@mw%ﬁmwa@aw%—m_
SN FALNA U |

Solve one-dimensional heat equation by
the method of separation of variables.

fa-wifer ﬁﬂﬁﬁ%mﬁﬁqwﬁﬁf 1

Write the general form  of two-
dimensional wave equation.

Wﬁﬁﬂﬁﬂﬁ%ﬁmﬂﬁﬁwww 6

—=2——-""=0
ox*  dx dy
2 : - .
- Solve gu 'a—u'—a—u=0 using the
ax2 ox ay L

| method of separation of variable.

({ Continued)

5. (o)

(b)

P25/1395

(5)

w%q1/Or
FAHE 47 (Solve) 1
92_1‘ = kz[gff_]
dx2 dat
@féxt/when

u(O f) = u(l r} 0, u(x,O) _sm"—f |

T RS 4R INET e SRR RS
R Tz o | g 1

Write an example of linear system of

" ODE with variable coefficient.

btlid E e s
dt® dt? dt .
SHEID Aw W Ere ﬂﬁ’lzmtﬁ

TSR 3
Transform the linear differeritia.l
equation. - o :

Lx o dx dx_,

into system of first- order dlfferentla_l
equation. :

{ Turn Over )



(6)

R/ /Or

2dx+6dy+7y—t ST TORE e

dt
e 1

(7))

WW/O?‘
%=x+y, #0) =19 s WAL AT
T FOA 2L 0T S T {efy 7597 |

Find first two approximations of the

Write the equation 2@ +6 dy+7y=t function that approximate the exact
-dt at. solution of the equation
into normal form. dy
: : ' : —==x+y, y{0) =1
| | S =x+3,40)-
I, =2D+1, L, =D? +1, =13 g
¢} €@ (Let) L, =2D+1, L, fi8 i (b) E‘C%=5x_2y, %:4;5—9, FNFIER Y
-’1\9 where D—— \‘iﬁTﬂ(showthat] - '
: ( ) W‘i ST et o 6
L1L2f L2L1f ' 4 Find the general solution of the linear
= o system of equations
W%‘T/ Or - dx
X sx-2y, Yoax-
dx Y = wite '
— = —=2 9. .WW : S :
s 6x Sy, T x+y . ; =/ Or
,_"ﬁ"ﬁ‘@ﬁ G W" T W@T L | OGS @S I9ER ?Fﬁ SO HRE A

ST SfEe

Using operator method, find the general
solution of the following equations :

dxdy

Find the characteristic roots- of the equation
- associated in the solution of

. T
—=6x-3y, —=2x+
@ Y g T

+—=-x-3y= e
. dat dt
- | | | . d dy oot
(@) SR S I - 5 dr dt
Describe Euler’s method. .. - . o ***
P25/1395 . ( Continued). -~ |

P25—3000/1395 4 SEM FYUGP MTH_C4D



