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2021 |
-('Held in January/February, 2022)

BOTANY
( Core )
. Paper .: ..C_—7'.
K| Genetics )
FulI-Marks : 53 .
Pass Marks : 21

Time : 3 hours

The ﬁgures in the mdrgin md:cate ﬁzH ma.rks
for the questwns :

1. Choose the correct answer of the follovvmg _
: 1x5= 5

(a) Chromosomal theory of mhentance was
proposed by T. H. Morgan / I-Iugo'
de Vries / Corren__s / S_utton and Boveri.

(b} Gene for colour blindness in- man 1s_
'  located on both X and Y chromosomes 7.
'Y chromiosome / X chromosome / None
of these." '

 20PJ79 . . S { Turn Over )



(23 - - . (3)

- {c) Genetic drift is the mechanism of | 4. Write the difference between the following :

evolution / recombmahon [ replication/ ' . ' 3x4=12
translation. ' ' '

o : {a} Euchromatin and Heterochromatin
{d} When two genes -h-ave the same :

expression = of  the  character, (b} Sex-limited and Sex-influenced traits
then the phenomenon is known as . . S '

Pleiotropy. / Penetrance / Express1v1ty / c) - Penetrance and Expressivity
Eplstams '

- i \ d) Multiple alleles
fe} Linkage decreases as the distance @ wHp . o€

between  two genes  decreases / - C - Or _ _
increases / unaffected / None of these. o : What is linkage? Differentiate between
. : _ complete and incomplete linkage. Describe
2. Write short notes on- any three of the ' _ briefly the significance of linkage. 2+8+2=12
" following : A 4x3=12 . : C
“fa) Codominance R o R ' 5. What do you mean by speciation? Describe _
(b) Inversion _ tlrle fhfferent types cif s'pec.latlon. What.ls the _
: L : significance of speciation? © 2+8+2=12
{c) Mutagens _ o : .
' Or

{d) Cytological basis of crossing-over o _
: What is cytoplasmic inheritance? How is

cytoplasmic inheritance different from

chromasomal inheritance? Give an account

- of cytoplasmic inheritance with special

reference to plastid inheritance, - 1+3+8= 12_

fe}. Translocation ring

3. What do you mean by eplsta31s? How does it
: d]ﬂ'er from - dommance’-’ Descnbe it with

suxtable example - C . 2+2+8=12
N T o d* ok k
Or

Write ‘short’ notes on the follov\ung ""6-'|-6=12 _
{a} . Chromosome theory of mhentance
{b) Role of transposons in mutation

20P/79 N ( Continued ) -~ . 22P—2200/79 '3 SEM TDC BOTH (CBCS) C 7
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BOTANY
( Core } -
Paﬁer : C-6

{ Economic Botany ) -

oo Full Marks : 53 e
Pass Marks : 21 -

Time: 3 hours

. The _ﬁgufes in the margin indicate full marks
' for the questions o

1. Fill in the blanks : o 1x5=5
{a) m is the centre of ongln of ;ﬁheaf, _
(b) NBPGR stands for ___. o
{c) .-'.I‘_he scientific name .of' cotton is _
(d) __ is thesource of chewmg gum.. .

_{e) Ethnobotany deals with ~the direct
~ relation of plants with ___ . -



(3)

2. Write short notes on any four of -th-é_ ' ' : 5. Name any two fibre yielding plants, giving

following : . : 3x4=12 ' their families. Describe the methods of fibre

Wood Lo ' - extraction from them and their commercial
G, Vool semsoning o wes. R =St
(b) Essential oils ' ' ' _ | Or

What do you mean by domestication of
| | ) | _plants? - Write an explanatory note on
(d) Biodiesel = . : Vavilov’s centre of origin of crop plants.

{c¢) Cinchona

4+8=12

fe} Turmeric -

3. Write the scientific names along with their
families of the following plants and give short
accounts on their economic importance of
their useful parts {any three) :  (1+1+2)x3=12

{a} - Rubber
' {b) Castor
{c) Ashwagandha o
(d) Tobacco.._- |
{e} Teak
4. Write an account on cultivation élong with

p_rocessing and economic utilization of coffee.
: ' o 5+5+2=12

»

22P/78 ' (Continued) = 22P—2200/78 - 3 SEM TDC BOTH (CBCS) C 6
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BOTANY
( Core’ }
Paper : G5
' (‘Anatomy of Angiosperms )

Pull Marks: 53
Pass Marks: 21 =

Time:3 hours .

E The ﬁgures in the . margm mdncate ﬁd.! marks
- for the questwns

‘1. Fill in the blanks of the follow:.ng 1><3 3

.(c.:)' Lateral roots are 1n ongm

b} The hard- corky layer of: coconut is -an
_example of tlssue L

(¢} The --tur':ica'—corpus- "-'_-t-h'eory - was put
o forwarded by.. ... o -

22P/216 . (Tunover)



.- Choose the correct anewer from th_e o
" 1><2=2'

followmg

(a) The inactive and passwe cell in root
‘apex "is’ known - as tumca—corpus/
quiescent centre/calyptrogen.

(b) Primary/Secondary/Lateral/ Intercalary
' meristem helps in. increasing glrth of
plants

Explam any four of the ‘following 3x4=12

{a) Importance of plant _a_z_;e_.tomy in
systematlcs ' ' :

(b) Ergastic substa.nces

{c) Plasmodesrnata and plts

(ci} Hydathodes

(e} Quiescent centre

{/) ~Casparian. strip. - -

: Differentiate---.between;= aniy three of .the

4. followmg | 4x3=12
- {a} Root apex ‘and Shoot apex
- (b Lithocysts ‘and: L_at1c1fer_s" _
{c} Heartwood and _-Sapﬁvoe.a S
---{d) 'Moneco_t and Dicot-step anatomy
R e} 'Meriétematic tiseue"and"}"ei'théheﬂf tissue
| 22p/216 ( Contiiied )

o)
@

5.

122P—2500/216

cambium in secondary growth in plants.

(3)

What is _'conducting tissue? Discuss the
components and their functions of _
conducting tissues. 2+10=12

Or

‘What are the characteristic features of

xerophyte? Describe different types of
anatomical adaptatlon of xerophytes giving
their salient features ' . 4+8= 12

What is cambium? Discuss the role of

| 2+10=12
.Or

- Write explanatory notes on the fo]lowmg

6x2=12
{a) Kranz anatomy

{b) Types and function of stomata in dicot
plant

% %k

3 SEM TDC BOTH (CBCS) C 5
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ZOOLOGY
(.Core )
~ Paper : C—Sl.

( Diversity of Chordata -.)_

Full Marks : .53
' Pass Marks 21

ﬁm 1 3 hours

The ﬁgures in the margm indicate full marks

1. Fﬂl 1n the blanks

o
o
- (o

@
{e)'

22P/ 103 .

for the questwns

Balanoglossus belongs' to the
subphylum .

Mlgratlon of fish from freshwater to- sea'

water is called

is the connectlng link . between
reptiles ‘and birds. ' :

1s an example of Cyclostomata

concept 'is-_ assomated with. '
-Echlnoderm theory..

- { Turn Over )

ST 1x5=5



2.

(2)

Write short notes on any three "of the

following : _ ' - 4x3=12

(@ Fiight adaptations in birds

" (b) Migration in fishes

{c} Affinities of Sphenodon

(d) Parental care in a mphibians

Describe the general characteristics of
Cephalochordata, - - - : 6

Or

Give an o;itline classification of chordates. 6

What -is parental care? Elaborate the
different patterns of parental care in fishes.

Or

Describe the general charactenshcs and
classification up to orders of the phylum

Amphibia. - - : _ 5+5=10 .

Descnbe about the bltlng mechamsm of

po1sonous snakes ' - - : 10

22pPf103 | ~ { Continued )

2+8 10

 22P—3200/103

(3)

Or

Write ten general characteristics of the

- phylum Aves. Mention the characters of the

order Casuariiformes and Dinornithifonmes. .
5+214+2%=10

What is adaptive radiation? Elaborate the
mechanisin with reference to locomotory
appendages in mammals. _ 2+8=10

Or

Define ‘zoogeographical realms’. Explain
about the distribution of vertebrates in

- different realms. _ . 2+8=10

ook

3 SEM TDC ZOOH (CBCS} C 5
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ZOOLOGY
( Core )
Paper C—7

( Fundamentals ol‘ Biochemistry )

o FuHMarks 53 R
e PassMarks 21 ,

T Ttme 3 hours R
- The ﬂgures in the margm mdwate ﬁJH marks
L forthequestwns o S

B (a)The hnkage hetween tWO
- _:monosacchandes is, ca.lled '

. "(b’) :__.'The number of steretmsotner(s) of sugar L
' havmg one chzra.l ca.rbon zs

o {c) : The non-protem pazt of enzyme is .
E X (d)' Nuclelc amds are polymers of '

L (e)-.'-ﬂ- Immunoglobulm can pass through
.. human placenta



2.

3.

22Pf105

fa) Distinguish bet\IJveen (any two) 3x2=6

(i} Saturated and ° Unsaturated fatty
- acids - S :

{ii) Phosphohpld and Glycol1p1cl
(iii) Allosteric enzymes and Isozymes_
(b) Draw the structures and write the

significance of the following (any two) :
' 3x2=6

() Disulphide linkage
(i} Phosphodiester linksdge
{iii) Peptide bond '

fiv) Cot curve

Define V., and K, of'an enzyme catalyzed
reaction, Describé the meéchanism of action

of an enzyme catalyzed reaction. 2+7=9

Or

Write an explanatory note on dlﬂerent types
of enzyme inhibition. Describe the factor

affecting enzyme activitys .. .. . 6+3=9

Write a comparative account on the
structures of A, B and Z forms of DNA. =~ 9
or.

Draw labelled dlagrams of. (a} tRNA and,
{b) mtrogenous bases of RNA.: 2 A/ax2=9

( Contmu.ed)

22P—3200/105

t3)

Define ' carbohydrate. Give an outline

classification of different types  of

carbohydrate. Add a note on biological

significance of carbohydrates. 145+3=9
. Or _

What are immunoglobulins? Write about the

different classes of 1mmunoglobulms with
their functions. 1+4+4=9

What are fatty ~acids? Explain the
physiological importance of lipids. 2+7=9 -
or .

What are phoepholipids and glycolipids?
Add a note on the importance of steroids.
445=9

*

3 SEM TDC ZOOH (CBCS) C 7
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ZOQLO_GY_
B Core”.‘) |
Paper 1 &6
( An,imal Physiology Controlling an d
Coordinating System ,

- Full Marks : 53
Pass Marks 21

. ’I\lme 3 hQurS \:.; . - :- Y

o The ﬁgures m the margm mdwate full marks

.. .1t

i (b) ‘Human chonomc gonadotropw PR

for the questwns

Fill in the blanks 1 __-__1=.¥s5=5_ |

(a) _Blood is a type of '_ _ tlssue

‘hormone is secreted by

{c :_Muscle ﬁlaments a.re known as

L d)- The- sperrns of semmﬁerous tubu.les are . |

o nounshed by ceells,

L '(e). | gland is also known as thlrd eye _

22Pl104 {Tum Qver)




2. Dlstmgl.ush between the foIlow1ng {any two)
s _ 3x2 6
(a)  Simple squamous and brushwbordered
ciliated cubo1dal ep1the11um
{b) Cartilage and. bone _
{c) Isotonic - 'a'nd o 1sometr1c musole
contractions R
3. Write . 111ustrat1ve notes on the followmg
(any ‘twa} R I RN - 3><2 6
{@) Histology of pituitary giand
(p). Neurotransmitter - B
(c) Placental hormorie’
(c) Function of somatotropic hormone
4. Write short notes on the followmg (any two)
' :  4%x2=9
(a} Ultrastructure ‘of seminiferous’ tubule
(b) Oogenesls R ' '
o) Menstrual cycle _
{a} Thyroxme hormone
5. What'is neuron?‘* Describe the propagétion of
action potential-along the myelinated and
non-myelinated nerve _ﬁbree. e . 1+8=9
. 22P/f 104 { Cq_nti_nued- J

{ 3)
Or

What is reflex action? Discuss about its

types.
1+8=9

Describe the ultrastructure . of skeletal
muscle with illustrative diagram. - 6+3=9.
| Or : |

Explain the chemlcal basis of muscle

: contractlon _ . : S - 9 .

What do you mean by signal transduction?

7.
- Describe the mechanism of action of =~
. steroidal and non-steroidal hormones. 2+7=9
or
- Describe the structure and functions of
neu'romusoular junction. Compare between
cardiac and smooth muscle fibres. = 6+3=9 -
* ek
'22P%3_200/ 104 3 SEM TDC ZOOH (CBCS) C 6
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CHEMISTRY. =

( Core )

Paper : C'—S

f lnorganic Chemistry }

FuH Marks 53
. Pass Marks 21

Ttm.e 3 hours

The ﬁgures in the margin indicate ﬁ,zll marks
fqr the questmns o

1 Choose the correct a.nswer .: ' 1><6=6

{a) The metal ox:tde wh:ch cannot be
: reduced by carbon 13 B :

) ZnO
| (n} PLO.
(i) Fey04
(w) Cr203

22P/207 . (TumOver)



{b) The conjugate base of NH; is . fe) The shape of XeF, molecule is-.
(.U NHK . . - . . . ’ (I} tetrahédral
'(ﬁ) NHa ' ' L ' (i) square planner
(iii) NHQ—. A : ' | ' ' : .- . {ifi) T-shape

W N " | | fiv) octahedral

{c¢ Number of 3c—2e bonds .present in o fﬂ - The formula of inorganic benzene is
diborane is o N I .

(1'} BﬁHﬁ.

fit 3

i 1

) 4 e |

() 2 T () ByAlgHg

(i)} B3N;3Hg

fii) AlgHg

{d) _The type of l.iybridiz.é.'t.i'on in NOE ion is - - Wﬁte simrt notes on t-he.following (any two) | _ .' _

" fil sp : ' _ : . . :

- {a) Carbon reduction process .. -
(i) sp . |
' o _ _ . ' - 5 (b) Van-Arkel process
(i) sp® | | e e
) dsp® | - o () Hydrometallurgy =

22Pf2007  {Continued ) . 22p/207 | o ( Turn.Over)



(4)

3. Answer any fwo of the following questions :
' ' 3%x2=6

fa) What are hard and soft acids and bases
(HSAB)? Mention one apphcatmn of
'HSAB principle. o - 2+1=3

fp) What are Lewis acids? Classify
different types of Lewis acids with

~ example. : I o 1+2=3

fc) What are conjugate acid-base pair?
Applying this cbn_cept, explain why

water can act both as acid and base,
' 1+2=3

4. Answer any five of the follomng questions :
2x5=10
" fa} What is inert-pair effect?
{b) ' EXplajn the term ‘diagonal 'rélationship’

with a suitable -_éxample-.- S

| 20P/207 S ' {Continued )

(@
@
(e

m.

5. Answer any ﬁve of the followmg guestions :.

(a}
(b)

“

@

| 22P/207

(5)

Among halides, lithium iodide is -the
most covalent in nature. Why? -

Write the name and formula of two

peroxoacids of sulphur.

What = are pseudohalogens? Give
example

What are silanes? Give e:s':a.rnp'le:s. o

3X5—15

.Write one method of preparation and
one ‘use of beric acxd 2+1 -3

Explain the bonding and 'str'licture of . _
ByHe., o 2+1=3

Draw the electronic structure of HNO 3

'N;0, and HNOQ. L 1+1+1=3

What are mterhalogen compounds?

Predlct the’ geometry of ClF3 and IF;.
o 1+1+1=3 .

' (Turn Over)



(6) , (7))
. ' ' tion and
fe) What are carboranes9 Give one example ; (b} Give one method of Erepaf:e 140=3
: . : azine.
and structure of carborane. . 1+1+1=3 bonding structure of bor
. o . f preparation Gf
B ¢} Give one method o©

() - Name the allotropes of phosphorous | {c} finear, crosslinked and cyclic silicones.

and draw their structures. 1+l+1=3 - . _ 1+1+1=3

6. Answer 'ony two of the 'followir_zg questions :

I : . ok
3x2=6 ;

'(a)_ Give one method -of preparation and | 'i.
one chermical property of XeFg., '

(b) Applying VSEPR theory, explain the
geometry of XeF2

' (c) What are clathrates? Gwe one example
B of clathrates of noble gases.

7 Answer any two of the followmg questions :
3x2=6

{a} What are phOSphazehes?' Give a -
~method of preparation - of trimeric
phosphomtnhc chloride. What “happens-
when tnphosphazene ohlonde s
-'hydrolysed? o leleie3

» | | - S | |  (cHES) ¢ 5
- 22P/207. . | - ( Continued ) | 22P--2300/207 3 SEMTDC CHML{ o
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-CH_EMISTRY
Clcore)
: P.aper'.C—ﬁ

( Orgamc Chemlstry)

Ful! Marks 53
Pass Marks 21

/ S Ttme 3hours
The ﬁgures in the margm mdwate ﬁdl marks
' for the questzons : :
1 Select the correct answer - 1x5=5 -

(a} SNI reactlon undergoes m
@ polar aprotlc solvent
{u} polar protlc solvent
(m} non polar solvent

(w) None of the above o

22p/208 - ( Turn Over )



)

(2)

Aldol condensation between which of
the following followed by dehydration

_ glves mesnyl oxide?

{c}

@

| (1) Two moles of acetaldehyde

fii} Two moles of acetone

(iii) CH4CHO and HCHO

'(w) CH,CHO and CHSCOCHs

An unknown compound gives a positive
haloform test ‘dand positive Fehhngs :
test. The compound is :

() formaldehyde
(i) acetone .

(w,) benzaldehyde

. {w) acetaldehyde .

_Which of' the.'followi'ng phenols is most .

_ acmhc?

- 22P/208

(1) o Nltrophenol

{ii} p—Nltl_“ophenol

(ifi) 2,4-Dinitrophenol

(v} 2,4,6-Trinitrophenol. - -

. {Continued )

. 2 Answer any ﬁve of the followmg questlons .

| a )

(e} Among the glven compounds ‘the

most suscepnble to nucleophlhc attack -
. at the carbonyl group s '

2x5'1o .
(a) Gwmg a sultable example, show that i in .
. an8y2 reacnon imrersmn takes place

- (b)HOW wou}d you syntheexze the fOHOW;lng_
o _al°°h°1 from approprmte alkene'n e

. 22Pf208..



(4y s

) Cornplete the follomﬂg organometaﬂlc {c) Prepare glyceroi from pfopene;"

reacuons A

(t) MeMgI + Ethy]orthoformate —-—3——§?

{d) Complete the follbwmg reaction :

O ) 0'804' -
—_——— 37
. (i) aq.NaHSO3

(e} .Benzyl chlonde can’ undergo both
Syl and 8y 2 reactions wlth hlgh fate. : _
xplain. o B | 4. Answe_r any fwo of the fellowing guestions :

() Synthesize the follbwmg ' ' o 3x2=6

(i) Ethyl bromlde _ Hunsdxecker S ~ {a) Complete the followmg reacﬁon ancl
reaction : o o discuss the mechamsm : c

(ii) Fluorobenzene through d1azon1um C T . : ' '
salt I SR OH SOH S
L

{b} - Prepare 1°, 2" and 3° alcohols by using
' Gngnard reagent ‘and ‘give the
" reactions. ' o

3. AnsWer any three of the feilmnng quesuons - _
3 B 2*3-“6 i - _
] synthesme' the followmg . 1+1 2 N & Compl
S o g tompl ete the followmg rearrangement .
{i m—Nlti‘ophent}l from bEnZBne S R .and suggest the mechmsm
(i) m—Cmsol froth p—toluidme el S _ . .

:' .Dehydratmn of alcbhols to fot‘m' alkEﬂes .
Ar H2804

Explmn-why e




(6)

- UNITIL
Answer :eithérQ No. 5' oi'Q' No. 6
5. {(a} Complete the followmg I‘CaCtIOI‘I.S and

: 'wnte down the mechamsms : 3Ix2= 6

) (1) CH5CHO + CH3COCH3 N—;%*—‘—w

. {Aldol condensatl.on}
PClg

._(ii) ———)‘J (Beckmarm rearrangement}

(b) Tn.ch'leroe.ce_t'aldehyde. is more reactive
. towards ‘the nucleophilic addmon '
reactlon than acetaldehyde Explam : 2.

B - (a} Complete the foIlomng reactlons and
T write down the. possxble mechamsms

HO

+ AcgO _A_00..Ha_>?
: * {Perkin reactlon]

_ CHO + D1ethy1 succmate ——-)?

(b) Synthesxze the followmg . 1+1 =2

(1) Cmnama.ldehyde by usmg Claxsen—- -
-Schmidt condensation. - . - -

(u) Acrolem i_'ro_m_ -_glycer_ol :

3x2 6

_' {Stobbe oondensatwn} -

L Centinu_ed ) '

7. Aﬁswef _atiy twa 6f en-e, 'fbilowiﬁg t‘ii__,’leet_ians

7)

_ - 2x2=4
{a) Mentwn syﬂtheue app]ications of the
' followitig teagerits (any two ix2= 2
i) pee (Pyndxmum chlorochromate] '
e HIO, (Periodic acid) .- -
S -'(tit) SeOQ {gelemum dmmde)

(b} ' What ~ Clemimensen. reduction?
.. . Explain mth A smtable reaction. 1+1=’2

(g ‘What is active methyleﬁe eompc:und?

. Show . the keto—eﬂol tautomerism in

ﬂr-ethylﬁcetoacetaté SRR 1+1 2

Mentmn a
daethyimalonate Lo
Gr .

. 8ynthesize tﬁethji= .vi"' nyl f*_kétbne from acetone.

syﬁtheuc - apphcaubﬂ '_bf

Answer eztherQ- 'No 9 orQ No. 10

. 9@ | -How will you .oonvert'a carboxyhc aid

. jnte. an: ester without usmg an alcohol? 2 R

) ._:Cnnvert acetone to 3 methyi butanoic i

- acxd u_sing_ R_eformatsky reaction. .~ "~ 2.



- o ©

{d

(8)

Complete the’: followmg reaCtlon and T
Suggest the mechamsm . - N

v CHSCOQCQH 'M?

P

-(anynvo}

: HQC—COOH
oo_H '

Complete Ehe”;ﬁﬂk@ﬁﬁslf

(Clmsen ester condensatlon}_ -

.-3

: Synthcsi_zé_.f lactlc __.acid ﬁ'pm ‘ p:tjqpene. 2

Lo L
P I ¥

The 'G-0"'bond lengthi in”RCOOH is
..,;_,,shorter-. than in R--OH. Explmn L2

reactions

H2504

. CHZ—COOH o

- 39pys0s

1x252:”.

(9]

fcj Convert butanoic acid to propano:c ac1d _
using Curtlus rearrangement. - 3

{d) Compléte ‘the following reaction and
write down -the mechanism :. 2

Ph-CNy gl

UNIT—V
Answer any two qi::_es_fc_i__ons

11. Give one method of preparation of thioether.

©© What happens when a. thiol reacts with -
an a.ldehyde in the presence of hydrochlonc o
acid? _ o : 2

12. What are mercaptans? How will you prepare _
- ethyl mercaptan from-‘ethyl .halide? _ -2

13. -What are: thloethers? How do you obtam

- 'diethyl thicether from -ethyl marcaptan?
. What happens when a thloether is oxidized -
“with H202 o . 1/2+1/:;+1 =2

[

*edk -

92P2300/208 3 SEM TDC _CHMH'(CB_C.S]'CG |
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CHEMISTRY
( Co_re )
- Paper C—7 "'
| Physical Chemistry )

Full Marks : 53
Pass Mar’ks 21

ﬁme 3 hours

' The ﬁgures in the margm md:oate ﬁm marks
for the questzons k .

1 Choose the correct answer S 1x5=5

{a) When benzou: amd dlstnbutes between h
. 'benzene and- water, it dimerizes in
- benzene layer The exact expressmn for _

- Nemsts d:stnbutlon Iaw is

. : 2
org . C
: (H}

ﬁ)-_-

.Caq P o \J'Caq-'...




(b)

{2)

For a chemical reaction

: _where a- is the initial concentrahon o

of the reactant. The order of the
rea.ctlon is

63

(c)

@1
fivy O

‘Which - of the following is not a

© characteristic of enzymé catalysis?

. (i} Enzyme = catalysts are _ highly

effic;ent

(n} One enzyme .can catalyse more

than one reachon

" '(m) The effechvencss of catalyst is

22P/209

maxxmurn Coat. its
temperature

optlmum

(w)Enzyme catalysis is:-\ dependent

. .upon the pH of the solution

2 Answer the follo\mhg questmns :

{ Continyed ) : e '
_ R - 2'213720_9 N

(d) 'Sulphur can exist -as _sulphur
'rhomblc(s)
liquid sulphur(l) and sulphur vapour(g).
Maximum number of phases which can
coexist in ‘equilibrium ‘can be .

: ‘"{i) 3
- (ii) _4._-5. :
- (m} 1

_' -{w) 2

_' {e} 'The absorbent used for hurmdlty a.nd
.mo1sture contro] in many utility 1tems is

fij activated Char'coa; e
{II) .:__Slllca ge]
(III} 'meta_l nanopaftlcles o -

"(iv) ﬁnely d1v1ded mckel

(a) Water and sulphur both ‘are one—:

; -.-component system. Water ‘system has

| | one tnple point " but, ssulphur . systern.
- has more: than ‘one trlple point m the_: - _

.phase dlagram Explam S

: sulphur ~ monoclinic(s},

' "§x5=10 '”'

(Tum Over) -



(b} -

©
(@

{e)

-3 Answer any two of the foIlowmg questions :
S 6x2=12

@

®

- 22P/209

{4

-Whai_‘_. _i's oritical- solution _temperaf_ure'_
i (CST)? Give  one ‘example each  of
'solutlon w1th lower and upper CST.

1+1=

“Describe the Ostwald isolation method
) for'determination of order of a reaction-

.Explaan the eﬁ'ect of partlcle size in

heterogeneous catalysis.

When. the adsorbate is adsor-bed onto s
surface of adsorbent, then both the
entha.lpy and entropy changes become_

g negatwe Explam

(j- Derive . Gibbs' " phase rule
-thermodynamically for reactive and -
non- reactave systems. . .

(i) What ‘are " condensed systems?-
- Write phase rule. equatlon for such
y systems -

i Meltmg polnt of pure Pb 18 327 °C

~ and’ of ‘pure ‘Ag is 961 °C and

' eutect_u: point is observed -at 303 °C

- with 97-4% of Pb and 2:6% of Ag.-

Draw a. labelled phase dlagram of
Pb Ag systern '

2

2

4

1+1- -2

o5

(cbnﬁhaed)f

o

(i}

9

.

" on-the basis of Nernst distribution

4 Answer any two of the followmg questtons

{a

) -

R ﬁrst-order revers1b1e reactlon -

)

of Na2804-H20 system.

(5)

What do you mean by’ p.'entectle
charige? Discuss the phase diagram
1+3=4

Denve Duhem-Margules equatlon

__for a hmary solutlon o 3

State Nernst dtstnbutlon law. State
the: principle of solvent extraction

law. - | o 1%2-3

C 6x2=12

Denve an expressuon ‘of - ‘rate
constant for the followlng second-' '
arder react:on o

A + B - products

o Prove that when either Aor B is
. taken in excess, then this second-

()

527 °C are 2:0s7!

e

22P/209

order reaction . shows ﬁrsborder .
k:metlcs : : -3+1=4"

The values of rate constants for a
chemical reaction at 4237 ‘_"C_ and -
cand 20s™
respectively. Evaluate energy- of
actwatlon for the reaotlon .2

-G1ve one exa.mple of rever31b1e

reaction. D1scuss the kinetics of -

 A=B. 143=4

~ (Tum Over )



o '“'"_(iz) Write differen_t steps involved in the
- mechanism of chajn reactions.

(¢ (i) Discuss_._ _I._,i'n_c__i_ernann’»s_"mechanism
Cof a unimolecular . 8as phase

‘reaction. Show that aCcordjng_ to -

. this . --mechanisx_n-l .. & gaseous

- Unimolecular  reaction becomes

first' order at high . pressure and
second. order at low * pressure.

-{fi} Discuss the drawbacks of collision
..+ theory of reaction rate. . -

5. Answer any two of the__-fb_ll_omg_q_lleéti_oﬁs :

 4Y%xQ=9

(a) Deﬁve_‘ Mi-t_:haelis-Meﬁien”equatiqn for
- enzyme’ catalysis. .

.' (b) _ Diééuss -d'iffere'nt 'sjt_e'ps ~of aasorpiion _

)

4y

theory for heterogencous “catalysis, = 41,

fc). 'Wha't_ is acid-base -"t:a'l'_talysis? Discuss
. different mechanisms  of. acid-base
. catalysis.

6. -"An's'wer;ény' 6_n_é of the following qu-éstiq'ns":i
:fa) Dé_r_iir_e;_ Langmulr _ ads_orpti_oi_i equation.
'f"'ShbW-_-thaf under low pressure -c'-_:'Onditiqn .

~the Langmulr _"."afc_ilsorpt_i'qfi: equation
becomes equal to Freundlich adsorption
equation, . - LT

. o Cé‘ﬁﬁhuéd ]

1+3%=414

4+1=5

5 |

| 22P—2300/209

. ' i ies of adsorp-
] five main categories ol 1

('b) 0 f’i]gflwisothenns diagrammal tically. 2%

it i ifferen between

. ite basic differences een.

{11) glr;niisorpti'on and ph}_rmsorptm;nl.’
Why is heat of adsqrpuon grii :ﬁ .
for . chemisorption | 1 oA e
physisorption? | .

* &

3 SEMTDC CHMH (CBCS) C 7
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O Theﬁgu.res in the margm mdtcateﬁdl marks' R
: B for the questtons -

1 Choose the correct answer

(a} The value of epfc(x} i erfc ("x)".is | o
(u) 2 5 RN

e o (Tumower)




20P94

(2)

{b) The. va.lue_ of l"(—.-z—) is
AR
(i} 2
| (fiii) —2Jn

- i) o

-~ {c) The value of Le'gendre polynomial P, (x) is

) 1-3x7)
fi) 58”1 -

e
- fiv) ={1-3x

(d) The. differential équation '

A 55 %Y L ony =0
is known as . _
{i) 'Le_:gendre’s equation
(i} Bessel’s equation
(i), Laguerre’s equation

fiv) Hermite’s equation

( Continued )

(3)

.11,

(e} The sunm T+ + 41+ is

{a)

22_ 32 42

: (w) None of the above

State the Dmchlet’s condmons for a |

Fourier- series.. . STl a2

Expand the functlon f () =x sink in.a L

Fourier series in the mterva.l —REXE <. PR

o "Hence show that

"ffﬁzﬁvf

s (@

| 522P194&:;_7”

_:Expand f (x) e* m a __cosine series

11, 1 .'.i..*n*-z

1 3 3 5 5 70T

What do you mean’ by ordma.ry and L
singular points of a differential equation? =~
Find the nature of the point x=-1with -~ =
' reference to the dJﬁ'erentxal equatlon [

1
x (x-l- )dx__ [x

-1)- y+2y 0- 1+2—3




)

(f-‘)

{d) Evaluate the follomng

W [PPwa

Solve . the followu'lg ‘usmg Frobemus
method (any one) :

) 9x(- x)y"l—-lzy +4y=0.

() ' +y+xy=0 .

Express 2- 3x+4x2  in 'term's_... of
" Legendre polynormals -
Prove that |

__j 2Py (X) P _y{¥) dlx = —

(l) B

Evaluate

Show that

“_“T‘“ |

I‘(n)I‘ (1 n)

o _Coﬁtinuefd'-l) :

5. Answer any two of the following :

(@)

(b)

tc

6. (a)

29P[94 .

(5)

Find the absoclute errcr, relative error
and - percentile error when 754126 is -
rounded to four mgmﬁcant digits.

SJCS 4

If'_u'w and erro_rs _1n_x, y, z he
.z I
o 001 compute the relative maximum

error When xX=y=z= L
State and prove the norrnal law of

EITors.

Solve any two of the following - partlal
differential equations by - method of

' s_eparatlon of variables : . - ' 4x2= =8

' 0z 0z
97z 592,92 _g
() xg aJC By _

—t

t.: e ‘cosx, under the condi-

N
)

© tions _ _
-_u=0att.=0;a—uz0-at'--x='0 f'

( u) M -——+2u under the cond1— '
8x2 d

tions o
at x = 0,u= Oanda—=1+e -3y

3x2=6

o (Tumn Over)



(6)

() Find the: solution of one-dimensional =
wave e_q_uatiqn in Cartcs_ian cpdrdinates. 5 -

- F‘1nd the solutlon ‘of - 2-D - Laplace s
L _equatmn in cylmd.ricai coordmates

|22P-2000/94 3 SEMTDC PHYH (CBCS)C 5.
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- The ﬁgures in the margm mdwate ﬁ,dl marks
' for the questwns R

1. Choose the correct optlon o 1><5 5

(a} The zeroth law “of . thermodynamlcs
: _mtroduces the concept of :
() heat ' (i} temperature o
'. {m} entrc)py ' (w} mternal energy

(b} Wh1ch of the followmg is. ‘a correct.
I expressmn for the ' ﬁrst Iaw of
.'mermodynamcs9 o o
(). dQ=dU+PdV (i) dU= dQ+PdV

(m) dQ au- PdV (w) None' of the above

-_22P/95 L (Tum Over}'




(c)-

(@)

fe)

()

(2)

Which of the following is the largest unit
of heat? -

(i) Electron volt (i) Joule

fii) Calorie fiv) BErg -

Which of the following thermodynamic
laws gives the concept of enthalpy?
(i) First law of thermodynarhics
fi) Zeroth law of thermodynamics
fiii} Second law of thermodynamlcs
fiv) Third law of thermodynan’ncs

Mean free path_ of a gas - )
(i) increases with increase in pressure -

(ii) decreases with i 1ncrease in pressure

' {u:) is mdependent of pressure '

{iv} has no linear relatlon with pressure

State and explam the zeroth Iaw of

'thermodynamlcs _ 2

Applying . the ﬁrst law of thermo-

. dynarmcs obtam arelatlonshlp between L
the spec1ﬁc heats of an ideal gas 4

A Carnot’s engme runrung between '

1000K and 5001{ ‘has _the . same

_._eﬂ'ic1ency as. that runnmg between xK
. and 1000 K [temperature of the smk in

D2P/95 .~

- this case) Calculate x (T 3
{-Continued.)

3. @

(b}

(3)

erte down the workmg prmc1p1e of
heat engmes Obtain the coefficient - of '
perforrnance of a refrigerator. '

Deduce the follow:ng Maxwell’
thermodynamical relations © . 3x2=6

{)(GPJ '[gg)

o (57),- 32) )

What are the cond1t10ns of revers1b111ty
of a thermodynamic process? State the -

- second law of thermodynarmcs 1+2 3: -

4, What is entropy? Show that entmpy rernams o
constant in reversible’ processes but

increases in 1rrevers1b1e processes

5. (a)

(b}

What do you. understa.nd by ﬁrst a.nd

:-_second - order:: phase transmons?

Discuss. with- exarnples e 2+2-—41. _

Write the equatlon for second order
phase trans1t10n ST __'.2

_ Expla.m the.'"'th.ird_' law .oi‘ . th_ermo—_':.

22P/ 95

dynam_lcs in brlef :

1+2'+'2=5' :



4y

'6.--(a)  Write the expression for Maxwell’s
- .. velocity distribution functien and from

- it deterrmne the most probable speeds

: 1+3~4

(b} Using the law of equ1part1t10n of energy,
L 'show that the spemﬁc heat per mole
..1sC R o _- _ 2

7. On the basis. of kinetic theory of gases,
- deduce an expresswn for the viscosity of a
- gas in. terms of mean free path of its "
molecules.. Show that it is independent of
pressure and depends upon the temperat‘ure
"ofthegas i 4

8. {a} Denve the van der Waals equatwn of -
. - state. Calculate the critical constant of a =
o "'f'_:_gas in- terms of the van der Waals'-_'

equanon o o .5

(b} '_Dlscuss about Joule-Thomson effect of o
o real -.and C van _der: " Waals - gases.
.--‘D1st1ngu1sh ‘between: Boyles tempera— _
R 3ture a.nd temperature of 1nversmn | 242=4

| '22P~2000/95 3 SEM TDC PHYH (CBCS) C 6
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J"he_ﬁgures m the margm mdwate ﬁdl marks _ L

for the questtons

._ :_"-'1. Choose the correct optlon 1x5 5

(a} In aCRT the focus can be controlled by '_
(1} ad_]ustmg the posztnre potent:a.l of:--

the anode

(u} ad_]ustmg the negatwe potentza.l of o T

- the grid

{m) adjustmg the dc potentta.l of the - - ._ .

honzontal deﬂectwn plates

(w) a.djustmg the . c. potentlal of the ':

' vertxcal deﬂecnon plates



29y

B

(b} The binary equivalent of the decimal
number 52875 is - .

@ 100110.101
(fi)_ 100100.110 -+
(iii) 110100.111 -
fiv} 111010.011 .. .

(c) ’I‘he maxterm Wthh is mISSIHg m " the.
expressmn A(B +A)B is

U Mo |
@ Mo
(Iﬂ) Mz

() _Ma.

{d) Whlch of the followlng 1s not correct?
(:) A®B = AeB |
(n) A@B AeB

(m} A+BC (A +B)[A+Cj

(IU) A@A:O I

(3)

e _When'_;;_a_._'fl_i_p-rﬂbp_\ig reset, its oﬁtputs\,Will o

- be e e =:"-_’-.'_ PO

(I)Q 0,Q= 0

{H)Q LQ 0

(WJQ O,Q 1

(w)Q LO 1

20 Draw the 'bl.o.ck'diag.ram ofa g'en_eréimﬁurpose

CRO and mention the different parts. = = 2

3 ! "Whét are d'iffex'-eﬁt. é.calés -of - integration?

~Mention the number of components 11‘1 each - -

; sca.leofmtegrahon S _2.

- A-bit input).



- 5. Draw the: simplest possible’ loglc dlagram . | . 8. How daes a J-K ﬂlp-flop differ frorn an S-R
_that implements the output Of the 10810 - i flip-flop in its operation? Draw the logic
dlagram shown below o ] 3 diagram of an active- high S-R latch using
(A o only NAN_D gates and describe its operation.
o outout | : o What is race around" condition in flip-flop?
J-_“_?P‘-‘ R - Explain how ‘master-slave - ﬂ1p ﬂops can
o " gliminate this’ cond1t10n I 1+3 4

9. __'Drau'wr ‘the functlc'onal block diagram of an:
: "-IC 555 a.nd expla.m the functlorl of each p1n 3

Or LT - L -10. "'Draw the loglc dlagram of 4- b1t serial-in, =
R . _ - R C - para.llel out shift reglster using D mp—ﬂops 2
~ Reduce the expression f =Zm(0, 2 3, 4, 5, 6) _ _ . E
- ._usmg K.-map. and lmplement it U-Slﬂg AOL 11. What is nng counter‘? Describe the worklng

:"?-loglc 2"'1-3 S | of a 4-bit ring counter. - . 1+3=4

. Or

6. Draw the logm d.lagram of a. decunal to BCD - _ _ _ : :
: encoder and expla.m_ 1ts worklng : 2+2*4.- S P 'What is synchronous counter? Describe the .
. PSR T E r Fes ' R S T PV A 5 ' .; L ' '_procedure for - systematlc deSIgn of a_ny
T (@) '.Descnbe the 2’3 complement method of ca o synchronous counter L L 1+3=4
‘-."subtracuon o A 2 - : ' S

12. (a) What are different types of s'econdary'
- . memory? erte one advantage of DDR.
- ‘RAM. S _ o : 1+1 2

- (b Explam the functxons of dlfferent buses =
present ln a computer S 3

G22P/96:7 . (Continmed) | 22PJ96 - ... ., .. (mm Over )




(6)

13, (a) ' What ‘are’ the vanous reglsters of 8085 -
_ mlcroprocessor? ) _ : _ 2
' (b)' j_ _.Descnbe d.lffercnt typeé B
S addressmg rnodes of 8085 micro-

'-processor o - T

o
: Draw the sunphﬁedblockdmg;ram of
'~ 8085 microprocessor showmg the main .
'._unlts . - .. _ o4

Deﬁne opcode and operant Expla_m the. o
anthmetlc mstructmn ot' 8085 w1th example ] e
L o : 1+2=3

7 92P-9000/96 . 3 SEM TDC PHYH (CBCS)'C 7 -
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- fc} Iff. A — R and if c is a cluster point of .

A, then prove that f can have only one
lmnt at’ c. '

2. {a) Write the_type of discootinuity if
lim -. # i ‘
Jlim_ flg# lim flo

fi:]] When does a functlon f continuous on
a set? o

9) Investigate for  the  point  of
discontinuity PR __

f(x) { 5 ifxis rahonal
0 1f x is zrrahonal

Let A BgR and let F: A—-)R a.nd

g BL R be functions _such  that

- fLACB. If fis oontl.nuous at-a point

ce Aand gis continuous at b = flde B; '

t.hen - prove  that composmon'
: gof A—)R is contmuous at L

22?.-/-91. e

i ( CO?'t_tirmed;f |

@

Let ACR, let: f: A-—)R and. let’ |f| be

“ . . defined by 1f 1(x) = | f(3 | for-x.€ Aiand f

is continuous at a point ce A, Prove

‘that |f| is continuous at ¢ 3

L DISCIISS . the ... oontmmty of .

| theorem.” L 4

(c).

| f(x) |x 1|+1x 2lmthe1nterva1[0 3] _

. State loc'a'tion'ot' roots' theofem. R ¥

State and: prove mtermedlate value

' Find the - roots of - 'the' 'equatioh o
X3 —x- 1==0 between 1;and 2 by using = -

locatlon of roots (b1sectlon method]_.

e Let I be a closed bounded mterval and c

let f: I Ribe contmuous on'L then =

- prove that the set f{I}= {f[x) xe I} isa

| _ closed bounded mterval

Wnte the. non unlforms,ty conum.uty S



(":': 4 ) :

“Show that a functlon f:R— R gwen by :
fla= x? is not . -uniformly oontlnuc_ous '-

- on R.

If. f and .g are each uniformly

. continuous “on R, then prove that

‘composite - function fog is also

- uniformly continuous on R.

5. (@) T

o

State Caratheodorys theorem

Fmd

a(tanx%

LI f is continuous on the closed interval -
SRR £ lo, b and f is dxfferentxable on
. the open interval (g, b) and. f’ [x} 0 for_

.. all xe (a, b, prove that f is.

'on I . -

;.f'_.:Define reIatwe maxnnum and"'_relatwe_f’_ .

R cdri__tir';ue.ci) |

(B

{a)

(5)

Apply the mean value theorem to. prove

' the followmg (a.ny one) :

(l) e. 21+x for.- xeR B
<tan"1b tan la< b- a2
1+b : - l+a

“fora<b

(u)

‘Show - that f(x] 3-3x% +3x+2 is
strictly mcreasmg for every value of

Let IgR be a.n 1nterval letf I-—-)R let
ce I and assume that fhas a derivative .

.- at ¢ and f19>0, then, there is a
- nuniber §>0. Prove: tha.t f (x] > f(c) fOI'.-_ B
. _erI and c<x<c+8 : = '

_ '.Examme the valld.lty of mean value-'__
theorem - for’: ' the fu.nctlon P
L f) = 2x —7x+10 on [2 5] &

| O;r'.

{_lf fls dlﬂ'erenuable on 1 [a, b] and if k"'_
oo is a number between f (a) a.nd flo)
~ then prove that there exists at least one .

_'_pomt ¢in {a, b __where f (c)

. 20P[O1




ey (7)

. 8. (a) Write the réemainder after ;ii‘téfmg'df i (d) Using Maclaunns senes, expand the
S "Taylor’s: theorem' in La‘gx‘a’ n jge,s “’fbrm." 1 P K : followmg in an infinite series in powers |
: ' . j : of x {any two : 4x2=8
(b} Write the statement of Cauchys mean ! o .
value theorem BN 9 | - {i} log[1+x)

. - e (u,) oS X
~fc) Deduce from Cauchys mean value

theorem  f(b) - f(a) =& f’@log_. where; o o fiii)

.f [x) is. contmuous and dlﬁ'erentlable in
__[a,b] and a<E_,(b '

1
ax+b

&

- (d} .State and pmve Taylors theorem w1th . L
. Cauchys form of remamder T -

_.'__Fmd the apprommate value of %‘1+ .
x> -1 by usmg Taylors theorem w1th
Con=2 : . R

' _"_"-i._:Wnte the necessa:y_ oondmon for a
P 3 _functlon f (x) to have relative extremum T
B at x=c L REREE A

S -_?s_g-:{b)_-__.'I_.-Determme wh_ether or not x= 0 1s a.-__- |

oaprel - ..22P=2000/91 .~ 3 SEM TDC MTMH (CBCS)C5 -
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The ﬁgures in the margm mdtcate ﬁ.dl marks

1 --(a)'

@

. 22P/OR:

for the. questwns ST

What is the mverse of the element
)

LlSt the elements of U(20) o 1

Let G be\a:zgroup and & be G such that

a®=e, aba™! =b2. Find O(b) -

_Let G be A group“-'-"-'then prove that

( Tum Oper )




{e)

In D,, find a.ll elementa X such that .
) x3ay :

= (:_s; X --=-Rgar“f IELTEITE TR

() X*=Ry ..

2. {a)

.Construct a complete Cayley table

for D3

_Provethatthe setG {1,2 3,4 5,6} isa"
- finite abeha.n group -of “order 6 w1th
B respect to- multlphcatlon modulo 7.

Let H and K be two: Subgroups of a_'
- group G 'I‘heﬁ write: ‘the condition such _

' . that HuK may be a. subgroup of G

@

@)
_group G and also. show that N(d) is a

22P] 92

o (b) B Deﬁne mdex of a subgroup ina: SI'OUP

HHH

Deﬁne normahzer .of an: element m a

subg;roup of the group G where aeG.

{ Contmued )'

'vae that a ndn—empty subset H of a' _
..-,__'_;ﬁmte group G.is a subgroup of G 1ff '

4

e

o

©

(d)

(3)

L Or
Prove that O{C(a)] =1 if and only if
ae Z(G) D

Prove that the relation of con]ugacy is
an ‘equivalence relat1on o

Write all the subgroups of a cychc group_
= oforder 12, '

State Ferrnat’s' little _th_eorem.'

Prove that a group of pnrne order has no |
_ proper subgroup

Give an ex'amp_le of_ fa' eyclic group whose
order is not prime.- '- s

Let Gbe a group and H be a eubgroup of

) _'G Let a, be G. Then show that

20Pf92

() Ha= Hb:ﬂab*leH

(i} Ha is a subgroup of G 1ﬁ‘ ae H

' Let H be'a Subg:roup'of a ﬁmte group G

- Then" prove that the order of H dlvxdes
the order. of G.:




- (9]

b

o

(4)

Prove that an infinite cyclic group has

exactly two generators.

Or

- Prove that the order of a ﬁmte cychc.
- group is equal to the order of 1ts_ '
‘generator. :

State Cauchy’s ‘théorem for finite

abelian group.

Prove that quotient groﬁp of an abelian }

group is abelian.

_Prove that every subgroﬁp,of a cyclio

.. _group is normal. -

_-__(d)-"

Let H and K be two subgroups of a

~_group G. Then prove that HK is a
subgroup of G ifKis normal subgroup C
" of G. Also if H and K both are normal
subgroups, then "HK is also normal :

- _subgroup of G.

If Gl and 62 are groups, then prove that
{1} 1dent1ty

i the onjy .element :
“common tO _Gr'xs{ez} and {e)} xGy

8

{il) every. element of Gy %Gy can be |
._.umqualy expressed as the. pmduct '

. of .an.element, in- G, x {eg})’ by an

element in {ej} xGy -

(i) Gy x% :="G'z_><01_ '_ o | Ls2e2ss

Let H be a subgﬁ)up ofa group G such

that x% ¢ H, Ve G Then prove that. H: o

is normal su‘bgroup of G. Also prove that' .

' G/H is abelian

5. (@) -
o0 Gand fi G—)G/Hsuchthatf(x) Hx, -~
' ¥xeG. Then prove that f. 1s ‘an
epimorphism L o :

)

. of a group G such.that Hc K. Then

' prove that

Le't H bea normal subgroup of a group'

Let f be a homomorpmsm from a group B
G into a group G’ Then prove i_:ha_t

0 f(a“‘l—Lf(an‘ Vae G

(@ if O is finite, then O(f{a))lO(al_

v where aeG :

Let H and K be two norma.l subgroups' :

G_G/H
K K/H

22PI92 (COntmued ) 22?!92 EERE ¢ TumOue") -
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The ﬁgures in the margm mdwate ﬁdl marks

xzp+yzq xy |

et

- fe) .Show that the eq.uations'xp yq x and

o x? p+q xzare compatxble e 5'

.'1221’/93 ST R (Tum@uer}

( 6)

_:-(d} ] Prove that the necessary and s‘ujﬁc.lent

N "oonditlon for—a homomorphlsm of a
e ='-group G onto a’'group ‘G’ with kernel K

to be an momorphlsm 18- that K = {e}

_Or-

State and prove Cayleys theorem,

22P--2000/92
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18y

3 Do 2 )
2. (a} Write Charp1t§s auxxllary equatmns for ) Re duce the equatlon 0“z +x2 0“z ~0to
N 3P v S R 2 . ax2 Hy2
{b) Find complete integral of any one of the o canonical form. . - ' 7
. following : 4 - :
. fi) q=(z+ px) PRI T T T oo :
' U Derive the one-dimensional: heat
(i) q+px p e e | _ . equation. | o
(m) 2 pqu : _ _ _ oy

() Find a complete lmtegr: ol of 4. {a) Write the general form of two-

. “dimensional heat equation. _ 1
+pF+py=1. ' : : o -
pl | p2 p3. _ 6 _ (b}

O e * string problem.

-it;_n: on - vibrating
 Solve the - boundary ~value problem ' _ ' (c)

So & oy _ Solve . o R
=45y With u0 y=8e" by the. o U _ g2 (au)
ot

method of separatmn of variables, S - o ax?

. ' nx
3. (o} Write the condltlon when the equatlon - when u(O ‘7 - ufl, t} O u(x, 0) = sm-I— 6

Rs+Ss+Tt+f(x, y’ e e
s hYperbOhC ST T | 1
(b)" Determine 'the nature’ of the equatlon .
82 X2 %z |
k2 F .

' Solve the two-dimensional heat equation
by the me_thod of separatiqn' of_ variables.

o - 5o (g Write ‘the equatlon 3—2—+6——J¢:—t2
{c) Show that u= f [x+ U+ g(y x) satlsﬁes o ' : dt dt c
Lo the equatlon e : _ - in normal form. . 1

| ——*—“—”0 c o S (b} Let L E_Dz +2,° fiY) =62t_, Where DE%-

22?[93 22P/93: - T RGO P {Turn Over)

Find Lf{. o 2



[fo 'I‘ransform the hnear __ differential
R equation TSR . R oL L [

d2 dx i gy
S 44O =t
a? at

.;_,.. k ;

into a system of ﬁrst order d1fferentlal
equatlon ot

(d) Descnbe Eulers method

Ckokk
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