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Second Semester B.A./B.Sc. Degree Examination, May 2020

First Degree Programme under CBCSS
Language Course (Additional Language)- LATIN

LT 1211.1 : TRANSLATION AND COMMUNICATION IN LATIN

(2013 Admission Onwards)
Time : 3 Hours Max. Marks : 80
PART - A

Responde omnibus.

Delige verbum aptissimum.

1. Apud Helvetios longe nobilissimus fuit et ditissimus (Marcus, Piso, Orgetorix.
Messala).

2. Horum omnium fortissimi sunt (Aquitani, Belgae, Gauls, Marne)
Indica verum (T) an falsum (F).
3. 'Valentine' means healthy.

4. Gallia est omnis divisa in partes septem.

P.T.0.



10.

11,

12.

13.

14.

Scribe quod non aptum
Aurum, Argentum, beatum, caelum,

Duo, Dulcem, Tres, Quotuor
Redde Latine:

Work overcomes ali things

A poet comes into the school.
Redde Anglice:

Laborare est orare.

Studio sapientia crescit.

PART - B
Responde octo de datis.
Explica significationem in lingua Anglica:
Nil homini certum est.
Donum dabo.
Scribe diversitatem inter verba:
'Filius’ et "filia’

‘Legere’ et ‘Liberare’

(10 x 1 = 10 Marks)
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19,

16.

17.

18.

19.

20.

21,

22.

Adequa insequentia

(@) Regina caeli —  Our daily bread

(b) Ducere Of the Lord

(c) Panem nostrum Quotidianum - Queen of heaven

(d) Dominic To lead

Construe sententiam utens verbo:

Monstrare

Venire

Redde Anglice:

Vaccae in silvis sunt.

Conjuga ‘dare’ in praesens.
Corrige sententiam:

Caritas numquam excidere.
Declina singulariter et pluraliter:
Lux-cis

Praemium-i

(8 x 2 = 16 Marks)

J - 2505



23.

24,

25.

26.

27.

28.

29.

PART-C

Responde sex de datis.

Explica sententias datas:

Ea petivit, sed sine mora in aurum versa sunt. Aurum edere nolebat.

Et Si distribuero in cibos pauperum omnes facultates meas et Si tradidero corpus

meum ut ardeam caritatem autem non habuero nihil mihi prodest.

Aurum potius quam sapientiam habere mavult.

Si linguis hominum loquar et angelorurn caritatem autem non habeam factus

sum velut aes sonans aut cymbalum tinniens.
Patris aeterni verbum care factum:
Venite adoremus Dominum.

Redde in Latinani linguam.

The angel of the lord comes into the temple. The girl sees g sign in the sky. Lord

give gold and silver to the friend. Students have not gold, but rewards Wais
frighten the daughters of the queen.

Oh Poet, you are showing the moon. Oh poet, you are praising the roses. Sailor

you love the water. Sailors, you are giving the latters.

4
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Redde in Anglicam linguam.

30. Deus ei auxilium mox dedit. Corpus caputque 1 flumine ponere eum iussit. Midas

magna cum diligentia id fecit. Mox liberatus est, sed flumini suum donum

dederat. Post id tempus arenae fluminis erant aureae.
31. Adeste, fideles, laeti triumphantes,
Venite, venite in Bethlehem;

Natum videte regeni angelorum

Venite adoremus Dominum.

(6 x 4 = 24 Marks)

PART D
Responde duo de datis.

32 "Hi omnes lingua, institutis, legibus inter se different". Explica significationem belli

gallici a Julio Caesare.

33, "Caritas non est ambitiosa non quaerit quae sua sunt non inritatur non cogitat

malum". Explica caritatem, virtutem omnium virtutum.

34, Lingua Latina est lingua inflectionalis. Explica declinationes et conjugationes in

lingua Latina.

J - 2505



35.

Scribe fabulam verbis aptis:

Stellac ] (via, viis, viam) non 2 (monstrare,
monstrant, monstratum) agricolis, sed nautis. Spinae rosarum agricolam

< (vutnerant, vulnerare, vulneratum). Puellae  agricolae

3 (stellis, stellarum, stellas) monstrant. Puellae -
(portam, portarum, portis) scholae 6 (ornare, ornatum, ornant).
Agricolae L (silvam silvis silarum) reginae non vastant. H_asta
vaccam agricolae 8 (vulnerare, vulnerat, vulneratum). Agricola
ancillis vaccae herbam - (monstrat, monstrare, monstratum).
Agricolarum puellae 19 (laborare, aboratum, laborant). Agricola
reginae silvas non ) -k (vastare, vastat, vastatum). Non rosae, sed
rosarum spinae (puellis, puellarurn, puellam) vulnerant. Hastae et
sagittae agricolam non 13 (delectare, delectatum, delectant).
Reginae anccillis—* (viam, viis, viarum) monstramus. Puellae,
scholae L (portarum; portis, portam) monstrate.

(2 x 15 = 30 Marks)
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Second Semester B.A./B.Sc. Degree Examination, May 2020
First Degree Programme under CBCSS
Malayalam Language
Language Course V - Additional Language
ML 1211.1 : wajmoadlmo
(2014-2017 Admission)

Time : 3 Hours Max. Marks : 80
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1. ‘ompupy@l agm &0 ag) Hefl@mad ?
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10.

1.

12.

13.

14.

15.

16.

17T

‘senaaiion aggaye aelw smoueligy asdesaskald e agmaud allexmieemy’ -
@REI6M @remam alluomil.gm ?

‘@2 ymANa’ ag)m @lo d.aflg ®o ?

‘@alled®  aneameemdafleaym eemedles edeneie DOLOM®OE® GodAUjo
EIFYINE @OUDYOS SLIOTAEMES:IETRIE.” - E07 (UIHOIEHID EDDES®OET ?

“CUOBNEM B516.2108J00d QYOO LSosTBEe
dldeiaduomo 6.21g)o OecMIRmMOeg) rilaBd”

ap®) exnflmallcaimoen 0o aidlexd ?

220068 aglemiladigy ae0gm eegasmoaiiem cuidelenm eeaeeqIgd eallm agm ?

(10 x 1 = 10 Marks)
an) aemleaid e:allwem agemaslayoe ag)s) eo10a \wrfloy DEDOODYW) 5.
@omueETiios EaD HmEEOFWE] ag)mm didlestemonflod eedlaunomenams?
apemAdian qdacdull (The Immoralist) agym smoaueflamd icowenas?
‘ery@osm @alewes (e ainmow B0 |00ISdho' Qg)(M} IO ©1006meds ?
eruoela i o eslends Wl meemwem EaEnIlsnens mmdes agai ?
B:00 |- LIGWISIEN lan@IMo uBlcuoadl teemad el s jomemem 2
ag)o. CeRBOR emocUEy®UB a@iemoeeamoeT ?

‘;;g; Ln;ﬂda::?g pogaigpem mdlayemoss mocue YOS mgjaosemo” ? -
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18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

M@l agm erioelienl eyeTmOGEmOIE ag)arimosm ae® @:0emamd ag el ?
Ssemgpdleal (@ agym elnales iwam 000 D@EMBOS a2 WS ETT)H:.
‘D@ alles Ao’ aemyueElans maleraumed Qg)eMOOBHWIE ?
TDO0MH08I0 0g)M HDWIOS (1LIEDWEBOUS QL YBMAOHENS:.

‘O®0 pallesaen’ agm al@enflefd «saweord AemaIeane:.

(8 x 2 =16 Marks)
saedaTimio 120 coedld e:allwosm agemsleyo apoy 2106 §@THITY OOMOODEL®) .

ed.all. eoameHlles muoadl® ymosoaumesid lleieloyem)s,.

‘amyattya Y@l agym @ald eodlam alostceme agm ?

‘o) OWdQeaCI®M®’ ag)™ GLOg B0} EBTVPEMO ag) D).
‘@OMIPO’ ag)M SANOW RNEBIWDILHW eISHERDB agemonsnwoen ?

eeflaamod] agom emoclelled maflewarmdescd a)OMIDSOHWIET ?

‘@ndmoo SNBWOS (IXEMMIEEMI’ ? ag)meEI6NE ?

‘DYELTREET’ af)MMm  celmElad  emelwm moggadleglalomflol malematmed
ag)mOSEOHWIEN) ?

GEI08! ag)(M @LO0AD@ETION ruallewvnume:cd allvade:dles;s:.

DEIQISETIOL DA IB0S050800i0la] 8 ereyallaivemo ag)9ime.

(6 x 4 = 24 Marks)



V.

32.

33.

335.

N} aoarilad exflwoem agemeleye cesy e.alos)efln HEMOARImE:.

oy oo oualows @amen ogm camew adddeE  ago. DBYMBOR
@& Pmeanalow aldl.aiweq siemme:.

DMFo gl caiumanfidd amivoipiiejeiemeniiod malewaumaes 0g)(®eEHO80
IB:S@oem? Alltaeseimo 6.21g) .

s0llowes  aesiseaBegendlaf meymod  @edlesnoslo  mldlesiemenad
Moot @ede:.

@:sempydiee (g agm elogl 86y eampamea .

(2 x 15 = 30 Marks)




Reg. No. : ........

Name: ..

Time : 3 Hours

10.
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Second Semester B.A./B.Sc. Degree Examination, May 2020

First Degree Programme under CBCSS
Language Course - I

EN 1211.1 — ENVIRONMENTAL STUDIES
(2015-2018 Admission)

Max. Marks : 80
Answer all questions, each in a word or sentence :

What is Sustainable development?

What is Hydrosphere?

What according to Wordsworth, is nature’s holy plan?

Expand WCED.

Why is Britain reluctant to join the campaign to reduce emission?

What is Asbestos?

What is Biomedical waste?

What is ozone?
What is the quintessential Indian social unit?

Why does Assimov advocate the need to stop living by the code of the past?
(10 x 1 = 10 Marks)

P.T.O.



1.
j 3
13.
14.
15.
16.
.
18.
19.
20.
21.

22.

23.

24.

25.

26.

27.

Answer any eight each in a short paragraph not exceeding 50 words.

The four dynamic constituents of environment.

Write a note on Plachimada issue.

Explain the theme of the poem ‘Lines written in Early Spring'.

What is ex-situ conservation?

What is Ganga action plan?

What is Municipal Solid Waste (MSW)?

How is the poem 'The Poplar Field' related to ecology and aesthetics?
Dangers of radioactive waste.

Write a short note on Global Warming.

What does Chief Seattle say about rivers?

Chipko Andolan.

Women and child welfare.

(8 x 2 = 16 Marks)
Answer any six, each in a paragraph not exceeding 100 words.

Discuss the major environmental issues.

How are strategic minerals important to a nation's economy?
Explain the two major types of ecological succession.

What are the causes of water pollution?

Rain water harvesting.

J-2513



28.

29.

30.

31.

IV.
32.
33.
34.

35.

Explain Pyrolysis and Gasification.

What are the family welfare programmes initiated by the Government of India?

Development and Environment.

India as a megadiversity nation.

Answer any two in about 300 words.

The role of youth in the conservation of nature.

Effective Solid waste management.

(6 x 4 = 24 Marks)

What are the issues related to environmental ethics and their solutions?

Environment énd human health.

(2 x 15 = 30 Marks)
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Name: ... .

Second Semester B.A./B.Sc. Degree Examination, May 2020
First Degree Programme Under CBCSS
Language Course (Additional Language Il) - Hindi
HN 1211.1 FICTION, SHORT STORY AND NOVEL

(2017 Admission Onwards)

Time : 3 Hours Max. Marks : 80

PART - A
I. wwe el § aw R
1. SHES WS g
2. UET HEH! I HE IH A &7
3. H¥AF TS % AW ferfiy)
4 ‘“dehwatt e aadh’ wETER R Y7
5. tgen T i HerE % A fri
6. ‘guw W FgEhw U
7 ‘wrvE i e seme 87
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10.

b

12.

13.

14.

10.

16.

17.

18.

19.

20.

4

22,

Wﬂwﬁmmﬁiﬁgm?
el o v o e &7

PART - B
Tl 3118 Wil & Iw e 50 weal | frfany

QU HITM' Hl FdlwIoaH oY 91 87
& FHEH! T I 7127
ITATEFR S 1 i )
w1 ot ot P - w1 87
Srereret’ for wefle 27

13 < et it i

(10 x 1 = 10 Marks)

“3@ # 3 wga @ aﬁ:maﬁlmﬁaﬂmtﬁ:éﬁﬂaﬁmmﬁmﬁwqﬁma}ww

FYTETEE T8 GIeH ! ¥1d Fed 87

s e &, 38 1 3T I T T Toh IR G 30 1 9 2 et T 3

g 87
e 3i et 3 firer 3 €1, M A sifiver 7 37

‘T 7 29T I  ¥ieen i Arefar T 87

— T2y ek ifem |

(8 x 2 = 16 Marks)
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23,

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

PART-C
foee &: w4l % 3w wtta 120 vreai & firfia
W 1 AR if)
T TR % Wi i wrelferar v v 2hyw)
Bieft 3 319+ B s o e i et 27
TR FE I T R?
eI -aeiren 1 Feo g o o 1 v i
TR 3137 3 feh mfee
‘S T 2 % T o firen w R fifs)
arafte = =ity - R i)

e & grfees va it aaed g faam $ifae)

6 x 4 = 24 Mark
PART-D ks i

far=di 2 wail & 3T w250 sl | fafau)
Sy 31T it ST UE e {1 9f3a FEEt ¥ sman w 3w e w faem fiftm)
et Sftae & et SR & 69 F WS FeH 9 Igiea e mn &1 v\ s w gei i)
e o’ fafi s v s

ST ¥ A ¥ SR WA TE 2 & FAw o gevan Fifi
(2 x 15 = 30 Marks)
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Second Semester B.A./B.Sc. Degree Examination, May 2020
First Degree Programme under CBCSS
Malayalam Language
Language Course V — Additional Language
ML 1211.1 : maymoadim o

(2018 admission onwards)

Time : 3 Hours - Max. Marks : 80

1. ee) aossilean mensy (o )ATIlER0 HEMOO-0g)FImE.
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4, ‘@floaporo’ agm aflojelem KDmoo ag)Selo@mod ?
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Byqo 621§ aJgl aoelo asesf mddeaie eatoael @I ?

P.T.O.



10.

11

12.

13.

14.

15.

16.

17.

DA )™M ealedeydles mages aalmoene allommslm) @o.gm malelw (oamom,
ag)asi ?

‘ao@oen rflemden; smond aaflmemy, Oyafles esonligomyens’ g, alalimenl Ol flesayo
MOBIEM®)0” - EBAYOS B B:E06TIE ?

‘ammasoodalen eyefldilwsd’ agm emonid ag)oiallomon ?
‘sumossila aflanamo’ agalemon ?

(10 x 1 = 10 Marks)

80} almilaal® H0lwem ag)g) .lsemlny demee agyeiame:.

aflsomm &:semBd alsgjuie qsslaeadem, @ apasem meom dlenes. mmdeo
ag) )@ @DWWo O JBDDIHE)H:.

@2 lmedd modaxeMo B} HB0LIBHWHNME [00e) oUssIWwa o exvyemicd aydl
O3S - ag)Cajoid? Qllodrmose)w:. |

£00|fles® agimg S0LjTlemeD agmosm alocwemse agm elaemo alowyalom
S00EMEDT? :

nei@og najeTaf agdgalcd dinumamied almlamad] &.ag)o.agymilend :am;a‘i{mﬁmru
ag)(r?

“ag)BR@ROED NE® ©OWIM equandiia aflamy agriles Iglwom smod ap QO @S
e ag@allensmo ?” - mdEo ag)9)afl allwandsne,.

MmO @ memm Allglenam e:oeemeant) ?

6210w g0} acememmescd alsleyaanides mmso paanesia moeniaoaiom; @d
- a®?
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18.

19.

20,

21.

22,

23.

24,

25.

26.

27.

28.

29,

30.

31.

QUOBEMICTROSMETBU Endseiars MSEOMEMETBEM ?

moadlmeem  mlal.  moumasediod

agsmeme@mem  ed.all  @ogm
mmiékn_]:}mmgdsgnmﬁ ?

@DONE08) DIOBAOS AR (IO IBmBGlo HROEHISRLM HLOWIET @DOIRD .
lveeaosa)e:.

ASEMIIYMIWIER AcudcAlov.ojef snimwo @alwidene.

& maudlemos ais eatomal allgwo emdlw MIaxodlomadl ag))mie:.

(8 x 2 =16 Marks)

120 anssd s:alwen @Ro)eaeEEin oeEmee ag)eimid:.

anellmo @0¥alaoslo aanmmldd ol saflesym afldag) agom) atowomd @omemo
ag)am?

9amo.2)0 /68l MOMIS BIUlendmd HSWOW MVaH 2|0 af)FI®)s:.

@D |08 HLOBGOS Aflati®o M@0 ANUBE:ERIMo 6).21Q)d:.

Oleeydla:agosies  m@ao@loR mdlame  @emoideMe  ©.AIQYM  @Lowoen
Byt emeoLa - allvad]esdlaande.

adlnjguidd eeaimdlaflenmm mamas) igeB®d ageamgloo?

memelectmees dallealeemo ‘Dausmdmyal agm eald epalagmaosmae
agysoBem ?

@ow)memsdd Mmanes amqiem agemamewgioo mpullalenamy ? aldedens.
meiwogsdat agmaiiwedld decidememeamosm gm.ago.agmy. @&l loweqsimal ?
‘@LJ0’ ag)M B:LOMIOS ML) TOSB ag)os) ?

(6 x 4 = 24 Marks)
J-2516



32.

33.

35.

MY aROElE @aflwonm ey ¢.alo06ielnT seme ) FY)cB>.

ag)o.9l. SOBAIOS ODYMIBINIO (ald:C]

aflonym ey @owoem @desflseo. 2idgy
DA |

281wog emUM moadlmyeniles medlemaow o (G @Ldalo@aoeT 9mIay -
oflega oy,

adlnjgaiea slafmedwmo ago? aida) o.0igye.

2aI@Ig (allewyes avmo ed.all. @red eeodaflaldeanme ageTBOMeOLMT
al@lawpouslae)®:. |

(2 x 15 = 30 Marks)

4 J - 2516
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Reg. NO. & oo,

Name : .o,

Second Semester B.A./B.Sc. Degree Examination, May 2020
First Degree Programme Under CBCSS
Language Course — English

EN 1211.1 - ABILITY ENHANCEMENT COMPULSORY COURSE :
ENVIRONMENTAL STUDIES AND DISASTER MANAGEMENT

(2019 Admission)

Time : 3 Hours Max. Marks : 80

I.  Answer all questions, each in a word or two.

1. Expand CPR.

2.  Who is in-charge of a relief camp?

3.  When did the Bhopal gas tragedy occur?

4. Which ministry is the nodal ministry for drought management in India?

5. Why does Saku write the essay?

6. What is deforestation?

7 What did the residents in the temple premises say about bats?

8 How were the children in Carson’s ‘Silent Spring" affected by the sickness?
9. Who culled the deer fawns?

10. Name the two eminent sages mentioned in our mythology.

(10 x 1 = 10 Marks)

P.T.O.



11.

12.

13.

14.

15.

16.

L2

18.

19.

20.

21.

23.

24.

25.

26.

27.

Answer any eight, each in a paragraph not exceeding 50 words.
What are Resources?

The meaning of the word ‘Sacchidananda’.

What happened to the birds in Carson's The Silent Spring?
How did the wife manage to get rat poison?

What is Resilience of an ecosystem?

How are governments acting to prevent plastic pollution?
How does the poet describe the arrival of death in Chernobyl?
Why is it important to dispose e-waste properly?

Who issues flood forecasts and how?

What was the reason for leakage in the Bhopal UCC plant?
What did Arif write down in his book?

What kinds of food items are required at a relief camp?

(8 x 2 = 16 Marks)
Answer any six, in a paragraph not exceeding 100 words_
What are procedures to be followed while closing a relief camp?

What are the likely ways a person behayes while experienci
eri
disasters? Periencing personal

What are the procedures to be followed in the event of a bomb threat call?

What is the function of the District Level Disaster Management Committee?

What happened when Saku presented his essay before the class?

2
J - 2520



28.

29.

30.

31.

V.

32.

33.

35.

What are the dangers posed by plastic pollution?

What is Social-Ecological system?

Describe the vegetation in the land owned by the narrator in “The Inheritors of
the Earth”.

What is the prophecy that Carson makes at the end?

(6 x 4 = 24 Marks)

Answer any two of the following in not less than 300 words.

Describe the functions: and responsibilities of centre and state governments
during a disaster.

Critically examine the various ecological concerns presented by Chief Seattle in
his speech. '

Write down the various aspects of conservation.

Narrate how as a student, you will prepare your community to face an emergency
situation.

(2 x 15 = 30 Marks)

3 J - 2520
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Second Semester B.A. Degree Examination, May 2020

First Degree Programme under CBCSS

(Pages : 3)

History

- Core Course |l

J - 2587

HY 1241: CULTURAL FORMATION OF THE PRE-MODERN WORLD

(2014 Admission Onwards)

Time : 3 Hours

Answer the question in one or two sentences each.
o A

2.

Cro-Magnons

On the Origin Of Species
Paleolithic Tools
Behistun Inscription
Nineveh

Aristotle

Children's Crusade

Oracle Bones

PART - A

Max. Marks : 80

P.T.O.



9.  Mortimer Wheeler

10. Twelve Tables

(10 x 1 =10 Marks)
PART - B

Answer any eight from the following not to exceed one Paragraph.
11. Catalhoyuk

12. Pax Romana

13. Code of Ur Nammu

14. Patncians and Plebians
15. Muzini's

16. Flinders Petrie

17. Council of Clermont

18. Lothal

18. God Particle Theory

20. Qin Shi Huang

21. City of Baghdad

22. The History of Decline and Fall of Roman Empire

(8 x 2 = 16 Marks)

J-2587



PART - C

Answer any six of the following not o exceed 120 words.

23. Analyse the features of Manorialism in Europe.
24. Explain the salient features of Hellenistic Philosophy.
25.

Give an account of the trade relations of Sumerians.

26. Examine the contributions of Arab Science.

27. Describe about the slavery system of ancient Rome.
28. Critically analyse the rule of Harun - Al - Rashid.

29. Discuss the relation between Crusades and the revival of trade and exchange in
Europe.

30. Bring out the significance of the ancient city of Ur.

31. Trace the peculiarities of ancient Chinese belief systems.

(6x4=24Mm
PART -D Arks)

Long Essays. Answer any Two of the following

32. Examine the features of Indus Valley cities based on excavation reports.

33. ‘Neolithic Revolution can be considered as the first revolution in the hij
mankind'. Explain the statement on the basis of the Jife of man in Neulithicjgg o
34. Discuss the cultural development along Nile river valley during the Bronze Age

35. Analyse the cultural contribution of Greece to E uropean Civilization_

{2 x15 = 30 Mﬂrksj

J-2587
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Second Semester B.A. Degree Examination, May 2020
First Degree Programme under CBCSS

Economics
Core Course |l
EC 1241 - MICRO ECONOMICS |

(2015-18 Admissions)

Time : 3 Hours

Max. Marks : 80
SECTION — |

Answer in one or two sentences. Attempt all questions.

1.

Opportunity Cost
Income effect
Mixed Economy
Iso- cost line
PPC

Law of demand
MRS

Law of supply

P.T.O.



9.

10.

Answer any eight
2 marks.

1t
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Production function

Marginal Cost

(10 x 1 = 10 Marks)
SECTION — I

questions not exceeding one paragraph. Each question carries

Distinguish between Micro Economics and Macro Economics.
Short run Average Cost Curves are U shaped. Why?
Explain income elasticity of demand.

What do you mean by demand forecasting?

Explain Consumer surplus

What are internal economies of scale?

Why demand curve slopes downward?

Explain Engel curve.

Distinguish between Returns to scale and returns to a factor,
Explain Cobb- Douglas Production function

Write a note on MRTS. |

Explain cross elasticity of demand.

SECTION - i (82216 Marks)

Answer any six Questions not exceeding 120 words. Each Question carries 4 marks

23.

24,

Explain the law of Returns to Scale? Give the causes of increasing

srala. returns to

State and explain the law of Equi- marginal utility? How does | i
equilibrium? texplain consumer

J - 2607



31.

What are the properties of Indifference curve?

Exemplify the different methods of demand forecasting.

Discuss the Revealed Preference theory of consumer behaviour.

Explain Producers equilibrium by using Isoquant and Iso-cost line.

Elucidate the basic problems of an economic system.

Explain the relationship between Averaged Cost Curve and marginal Cost Curve.
Distinguish between cardinal and ordinal measurement of utility.

(6 x 4 = 24 Marks)

SECTION - IV

Answer any two Questions, not exceeding four pages. Each question carries
15 marks.

32.

33.

34.

35.

Show graphically the substitution effect and the real income effect by Slutsky.
Explain consumer equilibrium by using Indifference curve analysis

State and explain the Law of Diminishing Returns. Show graphically the stages of
production in the short run.

Explain the traditional theory of cost.

(2 x 15 = 30 Marks)
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Second Semester B.A. Degree Examination, May 2020
First Degree Programme Under CBCSS

Economics
Core Course - |l
EC 1241 — INTERMEDIATE MICROECONOMICS

(2019 Admission)

Time : 3 Hours Max. Malrks - 80

SECTION-A -

Answer all questions. Each question carries 1 mark.
1. Derived demand '

Exchange economy

Capital

Externality .

Expected utility

Social dilemma

Co-operative game

Contract curve

w @ ~N o o s W N

Private good

Altrusim

—
o

(10 x 1 = 10 Marks)

P.T.O.



Answer any eight questions not exceeding one

SECTION - B

paragraph. Each question carries

2 marks.

.

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

What is competitive factor markel?

Define Intemnal rate of return.

Distinguish between risk lover and risk averter.
Define the term variability.

What is Nash equilibrium?

What is monopsony market?

Explain the methods through- which economists have learned about people's
preference.

What is an Edgeworth box?

Explain the concept marginal rate of transformation.
What is Zero- sum game?

Explain market demand curve.

Explain the term present disconnected value.

(8 x 2 = 16 Marks)
SECTION-C

Answer any six questions not exceeding 120 words. Each question carries
4 marks.

23.

24.

Show that the supply of labour curve is backward bending.

Why is Behavioural Economics important? Explain.
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25.

26.

27.

28.

29.

30.

31.

What is an equity-efficiency trade off?

Distinguish befween general equilibrium and partial equilibrium.

What is meant by game theory? Write down the assumptions of game theory.
What is the Pareto Criterion for optimum social welfare?

Distinguish between positive and negative externalities with an example.
Write down the concept ultimatum game.

Discuss the method of measuring economic inequality?

(6 x 4 = 24 Marks)

SECTION -D

‘Answer any two questions, not exceeding four pages. Each question carries

15 marks.

32. Discuss how Net Present Value can be used as a criterion for capital investment
decision.

33. Explain the standard methods used by investors for reducing the risk.

34. What do you meant by economic inequality? Discuss the use of Lorenz curve to
measure economic inequality.

35. What are the properties of public goods? How to determine the optimal provision

of public goods.

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
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Complementary Course for Mathematics

PY 1231.1 : HEAT AND THERMODYNAMICS

(2013 — 2017 Admission)

Time : 3 Hours Max. Marks : 80

SECTION - A
Answer all questions. Each question carries 1 mark.
1. State Wiedman — Franz law.
2. What is solar constant?
3. What is a heat engine'?
4 \What is a perfect black body. Give one example.

5 State Stefan's law.

6. Give the Clasius statement of second law of thermodynamics.
7 What is an irreversible process? Give one example

g. State Planck's radiation formula.

P.T.O.



9.

10.

What is conduction?

What is an isothermal process?

(10 x 1 = 10 Marks)
SECTION -B

Answer any eight questions. Each question carries 2 marks.

i

12

13.

14

15.

16.

17

18

19.

20.

21.

22.

What is a T-S diagram? Draw the T-S diagram or Carnot cycle.

Show that the entropy change of the universe is zero for a reversible process.

State Rayleigh- Jeans law. What are the failures?

Draw the indicator diagram for a diesel engine and name the different processes.
Show that the slope of adiabatic curve is steeper than isothermal curve.

Derive the expression for work done in an isothermal process.

State and explain the principle of increase of entropy.

State Kirchhoff's law. What are the applications?

Prove that for an isothermal process the isothermal elasticity i
as
itself. ticity is the pressure

What is an indicator diagram. What is its significance?

What is an isentropic process? Show that adiabatic Processes arc isentropi
ropic.

Obtain the relation for coefficient of thermal conductivity? Find oyt its di :
’ imension.

(8 x 2 = 16 Marks)



SECTION -C

Answer any six questions. Each question carries 4 marks.

23.

24,

25.

26.

27,

28.

29.

30.

31.

Calculate the change in entropy when 5kg of water at 100°Cis converted into
steam at the same temperature. Latent heat of steam is 540cal/gram.
(lcal/gm=4.2x10%J )

A Carnot engine whose source temperature is at 100°C takes 4200J of heat and
gives out 2800J to the sink. Find the temperature of the sink.

A quantity of air at 30°C and one atmospheric pressure is suddenly compressed
to half of its original volume. Flnd the final pressure and temperature.
y=1.4(1atm =1.013x10°Pa):

The efficiency of a Carnot engine changes from 1/6 to 1/3 When the source
temperature is raised by 100K. Calculate the temperature of the sink.

A both at 1500K emits maximum energy of wavelength 1800nm. If the sun emits
maximum energy of wavelength 500nm, what would be the temperature of the
sun?

Prove the PV’ =a constant for an adiabatic process,

Calculate the black body temperature of the sun, given solar constant is
2.3cal/em®/ minute, radius of the sun is 7x10° Km , distance between earth and sun
is 1.5x10" Km and Stefan's constant is 5.672x107%S| Units.

Deduce the temperature at which a black body losses thermal energy at the rate
of 1 watt/cm® ? Stephan's constant is 5.672x10*SI Units.

Calculate the workdone when 1 mole of a monoatomic gas at 0°C is compressed
adiabatically half its volume. (R=8.314J/mol.K,y=1.67).

(6 x 4 = 24 Marks)
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SECTION -D

Answer any two questions. Each question carries 15 marks.

32.

33.

35.

Derive an expression for workdone in isothermal and adabatic process.

Explain with necessary diagram how the thermal conductivity of a poor conductor
is determined by Lee's disc method.

With the help of indicator diagram explain the working of petrol engine. Calculate
the efficiency of a petrol engine.

State Wien's displacement law. Explain the distribution of energy in black body
spectrum. What are the results distribution curves.

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
First Degree Programme under CBCSS
Chemistry

Complementary Course |l for Physics / Geology
CH 1231.1/CH 1231.2 — PRINCIPLES OF CHEMISTRY II

(2013-2016 Admissions)

Time : 3 Hours Max. Marks : 80

SECTION - A
(Very Short Answer types questions)

Answer all. Each questions carries 1 mark.

1. What are the different types of nuclear forces?

2. Write the nuclear equation for the emission of an alpha particle from Th®*?

3. Define roentgen.

4  Arrange UV, IR, MW, and Radio waves in the increasing order of wave number.
5. How is n/p ratio related to the stability of nucleus?

6. What is an adsorption indicator?

7 Explain the term precision with respect to analytical determination.

P.T.O,



= 8. Sketch the conduct metric titration curve for acetic acid X sodium hydroxide.
9. What is meant by ionic mobility?

10.  Discuss the meaning of most probable value related to an analytical result.

(10 x 1 = 10 Marks)

SECTION - B
(Short Answer questions)

Answer any eight questions. Each carries 2 marks.

11. What is meant by permanganometry?

12. Name any two metal ion indicators.

13. Define Normality of an acid:

14. What is meant by ion conductance?

15. Give an explanation for the rusting of iron.
16. What is a concentration cell?

17. Define a normal mode of vibration.

18. Explain the rule of mutual exclusion,

19. Define chemical shift.

20. Explain spin- spin coupling.

21. Explain the term packing fraction

What is meant by artificial radioactivity?

22.

(8 x 2 = 16 Marks)

J - 2643



SECTION -C
(Short Essay question)

Answer any six questions. Each question carries 4 marks.

23.

24,

25.

26.

27

28.

29.

30.

31,

. State and explain Geiger- Nuttal rule.

The activity C" of a carbonaceous material found to be one fourth of a fresh

sample. Calculate the age of the material if the half life period of C'* is 5730
years.

Describe the radio carbon dating technique.

calculate and compare the energies of two radiations, one with wavelength
600nm and other with wave length 900 nm. -

The IR absorption peak. of HBr is found to be 3770 nm. Calculate the force
constant of the H Br bond.

What is Raman shift? Give the classical theory of Raman effect.

Write a note on conductometric titrations.

Calculate the EMF at 300K of the. cell) Zn(s)|zn* (0.1M) |Cu™ (1M)Cu(s)
E° Zn/Zn* is —0.76V and E° Cu/Cu* is 0.034V .

Distinguish between accuracy and precision in respect to analytical results.

(6 x 4 = 24 Marks)

SECTION-D
(Long Essay Questions)

Answer any two. Each question carries 15 marks.

32.

(a) Discuss the role and function of redox indicators in dichrometric titrations.

(b) Discuss the quantum mechanical concept of Raman effect. Explilh StoKe
and antiStokes lines.

J - 2643



33.

34,

35.

(a)

(b)

(@)

(b)
(a)

(b)

Describe in detail how NMR spectroscopy can be used to distinguish
benzene and phenol. (10)

Write a short note on radioactive series. (5)

Explain the term ionic conductance. Discuss the Hittorfs method of
determining transport numbers.

Write a note on neutron activation analysis.

Discuss the biological effects of radiation giving emphasis to pathological
and genetic damage.

Explain with an example each the role of stable isotope and radio isotopes
as tracers. -

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
First Degree Programme Under CBCSS
Chemistry

Foundation Course i

CH 1221 - METHODOLOGY AND PERSPECTIVES OF SCIENCES AND
GENERAL INFORMATICS

(2013-2016 Admissions)

Time : 3 Hours Max. Marks : 80

SECTION <A
Answer in one sentences or two. Answer ALL questions:
1 What is a pi diagram?
2. What is the importance of models in science?
3 What is meant by Globalization in Science?
4 Define alchemy.
5. Whatare the two major contributions of Michel Faraday to science?
6. Whatis meant by plagiarism in science?

7. Explain MSDS.

P.T.O.



8. Whatis IPR in patents?
9. Explain SMILES of molecules.

10. Mention any two internet resources in chemistry.

(10 x 1 = 10 Marks)
SECTION - B

: Short answer
Answer any eight questions.

11. What is the difference between law and hypothesis?

12 What are the depositories of scientific information? Explain.
13. Differentiate between accuracy and precision.

14. What are the different branches of chemistry?

15. Explain the induction and deduction method in science.

16. What are the different communication networks used in education?
17. Mention the different file formats used in cheminfarmatics.
18. Explain the term copy right and patents.

19. Explain the necessity of units and dimensions in science.
20. What is INFLIBNET? What is it used for?

21. Mention any two structure drawing softwares in chemistry.
22, What is standard deviation?

(8 x 2 =16 Marks)
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Answer any six questions.
23.
24,
25.

26.

28.
29.
30.

31.

SECTION -C

Short essay

Explain the significance of simulations and virtual labs in science.

Discuss the different components of a chemistry project.

Explain QSAR.

Discuss the importance of Information technology in teaching and learning.
Explain any two statistical methods of data analysis.

Mention the different atom models and its draw backs.

Explain the Antony Lavoisier's contribution to modem chemistry.

Discuss the advantages of VIRTUAL LABS OF MHRD.

Explain the different choices of selection of instruments.

(6 x 4 = 24 Marks)
SECTION - D

Long essay.

Answer any two questions.

32. Explain the different steps involved in the design of science experiments.

23, Discuss the science strategies to meet the challenges in the twenty first century.

34.

35.

Explain the different stages of data handling in science.

Discuss the different stages of research in chemistry.

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
First Degree Programme under CBCSS

Complementary Course for Chemistry/ Polymer Chemistry

MM 1231.2 : MATHEMATICS II- INTEGRATION, DIFFERENTIAL
EQUATIONS AND ANALYTIC GEOMETRY

(2013 Admission)

Time : 3 Hours Max. Marks : 80

SECTION —|

All the first ten questions are compulsory. They carry 1 mark each.

—k

Integrate cos 3x sinx.
2. Solve y(1+ x)dx + x(1+ y)dy =0.
3. Solve y"+5y'+6y =0.

4. Solve %’43:0.

X X
5. Find the particular integral of y"+4y'+4y = e*"

6. Find the equation of the ellipse whose major axis is 6 and minor axis is 4.

P.T.O.



Suppose that a particle moves on a coordinate line so that its velocity at time ‘t'is
V(t)=1t* -2t m/s. Find the displacement of the particle during the interval [0,3].

8.  State the reflection property of ellipse.

| x>y’
9. Whatis the equation of an asymptote, to the hyperbola = - i 1;
10.

Find the average value of the function f(x)=+/x over the interval [14].

(10 x 1 = 10 Marks)

SECTION - I

Answer any eight questions from among the question 11 to 22. These questions
carry 2 marks each. '

11. Find the new co-ordinates of the point (2,4) if the coordinate axes are rotated

through an angle of & =30°.
12. Find the relation cnnnecﬂnglréctangular and cylindrical co-ordinates.

13. Suppose that a point moves along some unknown curve y=Ff(x) in the
xy - plane in such a way that at each point (x, y)on the curve, the tangent line

has slope x*. Find an equation for the curve given-that it passes through the
point (2,1).

14. Use the discriminant to identify the graph of 8x* - 3xy + 5y 7y . 5 _
15 State the focus-directrix property of conics.

16. Derive the equation of a rectangular hyperbola using the fact tha

- tits a i
equal length and hence show that its asymptotes are at right s bl

angles.
17. \What do you mean by an operator and operational methods?

18. What is the general form of second-order linear differential equation? When we
say that itis homogeneous?

10. Find the point of intersection of the tangents at ¢, and ¢, the parabola y? = 4ax .

2
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20.

21.

22

Find a polar equation in the form r cos (¢ ) r. for the line V3x W=

Prove that the tangents at the extremities of a diameter of the ellipse are parallel
to the diameter conjugate to it.

Find the latus rectum of the hyperbola 9x* — 168y’ - 144

(8 x 2 =16 Marks)

SECTION -1l

Answer any six questions from among the question 23 to 31. These questions carry
4 marks each.

23.

24

25.

26.

27.

28.

28,

30.

3

Find the arc length of the curve y = x* from (11) to (2, ZJE).
Find the entire area of the cardioid r =1-cosé.

Describe the graph of the equation y* -8x -6y —23 =0.
State the Kepler's law.

Find the equation of the hyperbola with vertices (0,+8) and asymptotes

L4,
y=i3X.

23
Evaluate ” x y(x—y)dydx.
oo

Find the equation of the hyperbola passing through the point {1,~1) and having
the lines x +2y +3=0 and 3x + 4y + 5 =0 for asymptotes.

Find the area under the curve y =logx between the x-axis and the ordinates at
x=a and x =b giventhat 1<a<b.

2 : .
r = in polar co-ordinates.
Sketch the graph of r==—— 7 In p

(6 x 4 = 24 Marks)
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SECTION - IV

Answer any two questions from among the question 32 to 35. These questions carry
15 marks.

32. (a) Find the area of the region that is enclosed between the curves y = x* and

y = x + 6. Also sketch the region bounded by the area.

(b) Find the area of the surface that is generated by revolving the portion of the
curve y = x°* between x =0 and x =1 about the x-axis.

33. (a) Find the condition-that the line y = mx + ¢ touch the parabola y* =4ax.

(b) Find the locus of the point of intersection of perpendicular tangents to the
parabola y* = 4ax .

34. (a) Evaluate the triple integral {[{12xy*z°dV over the rectangular box defined
by the inequalities -1<x<2,0<y<3,0<z<2.

(b) Use a triple integral to find the volume of the solid within the cylinder
x? +y? =9 and between the planes z=%1and x+z=5.

35. (a) Find the orthogonal trajectories of the family of parabolas y? =4a(x +a),
where a is the parameter. Prove that it is self-orthogonal?

(b) Solve (D? + 9)1;': cos4x

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
First Degree Programme Under CBCSS
Physics
Complementary Course
PY 1231.2 - THERMAL PHYSICS

(For Chemistry and Polymer Chemistry)

(2013-2017 Admission)

Time : 3 Hours Max. Marks : 80

PART - A

Answer all the questions. Answer should not exceed two sentences. Each guestion
carries 1 mark.

1.  State Fick’s law.

2 Define coefficient of diffusivity.

3 State Wien's displacement law.

4 Name the three types of propagation of heat.
5. Whatisa blackbody?

6. State Planck's law of radiation.

P.T.O.



7. Define isothermal process.

8. What do you meant by phase transition?
9. How entropy is related to the disorder of a system?

10. Write the equation for efficiency of a Carnot's engine.

(10 x 1 = 10 Marks)
PART - B

Answer any eight questions. Answer should not exceed one small paragraph.
Each question carries 2 marks.

11. Differentiate between thermal conductivity and thermal diffusivity.

12. Define the terms temperature gradient of a material. Write its expression.
13. State Wiedemann-Franz Iaw-.

14. State and explain Kirchhof's law of radiation.

15. Define solar constant.

16. State the first law of thermodynamics. State the significance and limitations of
first law of thermodynamics.

17. What is heat engine? Write the expression for its efficiency.

18. Distinguish between first order and second order phase transitions.
19. Write a note on super fluidity of liquid helium.

20. Draw the IS diagram for a Carnot's engine.

21. State the second law of thermodynamics in terms of entropy.

22. Define an adiabatic process. How much is the change in entropy in an adiabatic
process?

(8 x 2 = 16 Marks)

2 J — 2648



Discuss the

transport of mass | _diffiici
derive the o p S In a gas system by self-diffusion phenomena and

Quation for the coefficient of diffusion.

Discuss the Lee's disc method for determination of thermal conductivity of bad
conductors.

26.

i 2

28.

29,

30.

31.

Calculate the temperature at the surface of sun from the following data.

Stefans constant = 1.37 « 10 cal:‘cm%. solarconstant = 2.3 cal/lcm?min.
Radius of the sun = 7 x 10" cm, distance from sun to earth = 1.5 x 10" ¢m

Compare the radiant emittance of a3 blackbody at 200K and 2000K. Given that
the o = 5.672 x 107° S| units.

Find the efficiency of a Carnot's engine working between ice point and steam
point.

Derive the relation between isothermal and adiabatic elasticity.

Calculate the .change in entropy when 10 g of water at 60°C is mixed with 30 g
of water at 20°C.

Calculate the change in entropy when 10 grams of ice at 0°C is converted into
w:ter at the same temperature. Given that the latent heat of ice is 80 cal/g.
1 cal =4 2 jDLIfE.

(6 x 4 = 24 Marks)

3 J - 2648



PART - D

Answer any two questions Fach question carries 15 marks

32 Denve an expression for the heat conduction through a cylindrical shell

33 Denve the expression for the Rayleigh-Jeans formula of Blackbody radiation and
explain its limitations Derive the Planck's formula for Blackbody Radiation

34 Explain the principle of working of a Diesel engine Derive the expression for iis
efficiency Comment on the efficiency of a diesel engine.

fad
on

Denve the expression for change in entropy in a reversible process. Compare -2
change in entropy of reversible and irreversible processes.

(2 x 15 = 30 Marks)

4 - 2648
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Second Semester B.Sc. Degree Examination, May 2020
First Degree Programme Under CBCSS
Complementary Course for Mathematics
ST 1231.1-RANDOM VARIABLES AND ANALYSIS OF BIVARIATE DATA

(2014-17 Admissions)

Tme 3 Hours Max Marks 80

SECTION - A

Answer all questions each carry 1 mark.

State the conditions for a function f(x)x € R, a continuous random vanable to
be a probability function.
> How you find the distribution function of a discrete random vanabie with
probability mass function f(x)x ¢ X .

if f(x)-e* x>0 Findthepdfof Y = -3x +7.

La¥

Define expectation of a discrete random variable.

Define characteristic function of a random variable.

in

Give the expression for Karl Pearson coefficient of correlation

7 Define mgf of a random vanable

P.T.O



10.

An unbiased coin is tossed 4 times in succession. If X denote the number of
heads tums up, find E(X).

Define Rank correlation

Wnite the normal equations for fitting a straight line Y = aX + b based on 10
observations.

(10 x 1 = 10 Marks)
SECTION - B

Answer any eight questions each carry 2 marks.

11.

13

14.

15.

16.

17.

Differentiate discrete and continuous random variables

0 ifx<0
If the distribution function of a random variable is F(x)=4{x if0<x <1. Find
1 Fx>1
P(2x -3 <3.6).
1.
—if x =1
2
Check whether f(x) = %:‘f x = 0 is a probability function.
lirx=2
4

Draw the graph of the distribution function of a continuous random variable X
with probability function f(x)= x/2,0< x < 2.

If X and Y are 2 random variables and a and b constants Find E(aX + bY).

Define characteristic function of a random variable.

Define raw moments and central moments of a random variable.

2 J — 2674



18. Gi ; ,
8. Give the expression for variance and covariance in terms of expectation.

19. What is the principle of least squares?
20. Establish the relation between regression coefficient and correlation.

21. The regression lines of Y on X and Xon Yare Y=aX + band X =cY + d. Find
means of X and Y.

22. What is the relation between the sign of regression coefficient and correlation
coefficient?

(8 x 2 = 16 Marks)
SECTION-C

Answer any six questions. each-carry 4 marks.

23. A discrete random variable has the following probability function.
X 01 2 3 4 5 (6.7 8

P(X) a 3a 5a 7a 9a 11a 13a(15a 17a

Find (1) Value of a (2) P(X <3).

24. Define (1) joint probability density function (2) joint density mass function (3)
conditional probability density function (4) marginal probability mass function.

25. State and prove multiplication theorem of expectation.
are tossed let X denote the number of heads on the first 2 coins, Y

26. Three coins ! 5 llbes e idicd
mber of tails on the last 2 coins. Find joint distribution of Xand Y.

denote the nu

27. State and prove Cauchy- Schwartz inequality.

28. Explain the fitting of a straight line Y = aX +b using a bivariate data set.

the moment generating function of the sum of a number of

t . .
20. Show tha dom variables is equal to the product of their respective moment

independent ran
generating functions.

3 J - 2674



30.

31.

P(X = x)=1/2",x =123... Find its moment generating function.

Comment on the statement 8x —10y + 66 = 0 is the regression equation of X on
Y and 40X - 18y = 214 is the regression equation of Y on X. '

(6 x 4 = 24 Marks)
SECTION-D

Answer any two questions. each carry 15 marks.

32.

33.

34.

35.

If f(x,y)=(2x +3y)/72.x = 012 y =123 is the joint pdf find (1) Distribution of
X +Y (2) Conditional distribution of X given X + Y = 3 (3) Examine whether X
and Y are independent.

The joint density function of two random variables X and Y is
f(x,y)=x+y0<x<10<y<1 Find (1) The correlation between X and Y

(2) Obtain the conditional mean and conditional variance of X given Y = y .

(1) What is meant by curve fitting (2) Derive formulae for Spearman’s rank
correlation coefficient. (3) The ranks of 16 students in two subjects are given in

ogrder

(1.1), (2,10), (33). (44), (65), (67), (7.2). (86). (98) (10.11), (11,15), (12,9),
(13,14), (14,12), (15,16), (16,13) Calculate rank correlation coefficient.

For 10 observations on price (X) and supply (Y) following data were obtained
5 X =130, £Y = 220,5X" = 2288, sy? - 5506 and IXY =3467. Obtain (1)
The line of regression of Y on X (2) The line of Regression of X on Y

(3) Estimate the supply when the price is 16 units.
(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
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SECTION -1

All the first ten questions are compulsory. They Carry 1 mark each.

COSs X

——OX.
sin” x

1. Evaluate j

2 Suppose that a particle moves on a coordinate line so that its velocity at time ¢ is
v(t) —sint m/s. Find the distance traveled by the particle during the time

g
interval 0 <t < 5

3. Define average value of a function.

over the interval [0, 1].

4 Find the area under the curve y = -

(3x +1

P.T.O.



10.

Answer any eight questions from among the questions 11 to 22

Write the formula for finding the arc length of the smooth curve y = f(x) over
[a. b].

Find the domain of the vector valued function r{t) = cos z ti — Intj + 't - 2k.

Find the unit tangent vector to the graph of r(t) = t% +*j at the point where
t=2.

Define the curl of the vector field.
Xi +yj

Sketch the vector field F(x,y) = ———2Z— by drawing some representative of
(x.y) ey y g p

non-intersecting vectors.

State the Fundamental Theorem of Work Integrals.

SECTION — I

These questions

carry 2 marks each.

11.

12.

Suppose that a point moves along a curve y = f(x) in the Xy — plane in such a

way that at each point (x, y) on the curve the tangent line has slope - sin x. Find
an equation for the curve, given that it passes through the point (0, 2) .

A ball is hit directly upward with an initial velocity of 49 m/s and
point that is 1 m above the ground. Assuming that
how high will the ball travel?

is struck at a

the free-fa| model applies,
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13.

14.

15.

16.

17.

18.

19.

20.

Suppose that a particle moves with acceleration alt) = J_+ m/s® along

x —axis and has velocity vo = 2 m/s at time t = 0. Find the displacement and the
distance traveled by the particle during the time interval 0 <t < 3.

cos(r / x)
xz

Find the average value of the function f(x) = over the Interval [1, 3].

A particle moves through 3-space in such a way that its velocity is
v(f) =i + 14 + k. Find the coordinates of the particle at time f = 1 given that the
particle at the point (-1, 2, 4) at time t=0.

Find the volume of the solid generated when the region enclosed by
x,y =2 and x =0 is revolved about the y — axis.
Use polar coordinates to evaluate [[ e'lgA, where R is the region enclosed
R ;

by the circle X’ + y*= 1.

Find the arc length parametrization of the circular helix 7 = costi + sint} + tk that

has reference point r( ) (1, 0, 0) and the same orientation as the given helix.

2 2

Using vector equation of the ellipse x? + % - 1, find the curvature of the ellipse

at the end points of the major and minor axes. Deduce the curvature of the circle.

Suppose that the speed of a particle at time t be HV(I-H =3t* + 4. Find the

scalar tangential component of acceleration at time t = 2.

3 J-2676



21. Find the directional derivative of f(x,y) - e” at (-2, 0) in the direction of the unit

vector that makes an angle of - 3 with the positive x — axis.

22. Find the work done by the force field F(x, y) = xyi + x*j on a particle that moves
along the curve x = y*from (0,0) to (1,1).

SECTION - IlI

Answer afly six questions from among the questidns 23 to 31. These questions carry
4 marks each.

23. A car that has stopped-at a toll booth leaves the booth with a constant
acceleration of 2 ft/s®. At the time the car leaves the booth it is 5000 ft behind a
truck traveling with a constant velncrty of 50 fi/s. How long will it take for the car
to catch the truck and how far will the car be from the toll booth at that time.

24. Sketch the region enclosed by the curves x* =y, . x = y _ 2 gng find its area.

25. Prove that (i) '\_"""."'H "F" and (ii) V r— "l"]!

HF_”:T .

26. Use double integral to find the volume of the solid that is bound

ed above by the
plane z = 4 — x — y and below by the rectangle R = [o 11x10, 2] Y

27. Evaluate_[ _[CDS x? Jdxdy by changing the order of integration

0 yi2

]

8. Use cylindrical coordinates to find the volume of the solid

: : enclosed by the
paraboloid z = x* + y* and the plane z =9, y
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30.

31.

A shell is to be fired from ground level at an elevation angle of 30°. What should

be the muzzle speed be in order for the maximum height of the shell to be
2500 ft.

Show that the divergence of the inverse  square field

Flx.y,2) = o };+ ok (xi +yj + zk) is zero.

Evaluate the line integral _[ [xy + z:*)ds from (1,0,0) to (-1,0, =) along the helix C

c
that is represented by the parametric equation x =cost, y =sint, Z= t
(0<st<n).

SECTION — IV

Answer any two questions from among the questions 32 to 35. These questions carry
15 marks each.

32.

33.

(a) Find the area of the region enclosed ‘by the curves y = 2+|x-1 and

y:——;-x-l"?. (?}

-(n} Find the area of the surface that is generated by revolving the portion of the
curve ¥y = x* between x =0and x = 1 about the x — axis. - ’ (8)

a III =
G

xy —plane and the parabolic cylinder y =1- X2 ®)

(b) Find the total arc length of the cardioid r = 1+ cos#@. (7)
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34. (a) Show that the force field F(x,y) = 2xy + 3x’y*j is conservative in any

open connected region containing the points P(-3, 0) and Q(4, 1) and then
find the work done by the force field on a particle moving along any smooth
curve in the region from Pto Q. (8)

(b) Evaluate the surface integral _U oxzdS where o is the part of the plane
G

X + y + z = 1 that lies in the first octant (7)

35. Use the Divergence theorem to find the outward flux of the vector field
F(x,y,z)= x% + yj + zZ’k across the surface of the region that is enclosed by

the hemisphere z ='Ja%~- x* — y? and the plane z= 0.
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Time : 3 Hours Max. Marks : 80

SECTION - |

All the first ten questions are compulsory. They carry 1 mark each.

1. Evaluate Ix?‘ﬂdx.

2 Suppose that the position function of a particle moving along a coordinate line is

s(t) = %t“ +2¢. Eind the average velocity of the particle over the time interval
1<t<4.

2 A particle moves with acceleration a(t)=-3tm/s? and has velocity v, =0 m/s
at time t = 0. Find the speed of the particle at time t = 1.

4 Solve xy'+y=0.

5. Find an integrating factor for the differential equation xdy - ydx =0, so that it
becomes exact.

g. Finda general solution of 2y" -9y'=0.

P.T.O.



10.

Define conic section.
Identify the curve x? +4x + 4y + 16 - 0.

What is the eccentricity of the ellipse 2x?  3y* - 67

State the reflection property of a hyperbola.

SECTION - I

Answer any eight questions from among the questions 11 to 22. These questions
carry 2 marks each. :

11.

12.

13.

14,

19.

16.

17.

18.

19.

20.

A projectile is fired ‘vertically upwards with an initial velocity of 49 m/s from a

tower of 150 m high. How long will it take the projectile to reach its maximum
height? What is the maximum_height?

Find the area of the region enclosed by the curves y = x? and y =4x.
Derive the formula for the volume of a sphere of radius r.

Find the arc length of the curve y = x? from x'=0to x = 2.

Solve e*dx — ydy =0, y(0)=1.

Solve xy'=y + X.

Find a general solution of y"-3y'+4y =0.

Obtain the particular integral of the equation y" = 9x? +_2x -1,

Find the equation of the ellipse whose foci are (£2, 0) and eccentricity = 1.

A hyperbola has for its asymptotes the straight lines 2x-y -3-0 and

3x +y—7=0 and passes through the point (1, 1). Find the equation of the
conjugate hyperbola.
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1

Find the equations to the directrices of the ellipse 5x? + 9y? = 45.

22. Find the condition that the line y - mx i c to be a tangent to the parabola

qudax.

SECTION - III

Answer any six questions from among the questions 23 to 31. These questions carry
4 marks each.

23

24.

25.

26.

27.

28.

29.

30.

31,

:sz-x"
Evaluate the iterated integral [ | Jx2 -~ yZ)dy dx by converting to polar

0 0
coordinates.

Obtain the area of the surface generated by revolving the semicircle x = Cost,
y =Sint, 0 <t < 7, about the x ~ axis.

L

Evaluate the triple integral [[[e***Y7dV where G is the set of points satisfying
G

D<x<1,0<y<In30<z<in?2.

Solve (x + 2y -3)dx - (2x -y +1)dy =0.

Obtain the general solution of y'+ ytanx = }3 Sec X.
Solve y" +4y'+8y = Sinx, y(0)=1, y'(0)=0.

Find the coordinates of the centre, foci and the equations to the directrices of the
ellipse 9x? +25y? —18x -100y -116 =0.

Describe the graph of the equation x? - y? —4x + 8y -21=0.

Prove that three normals can be drawn to a parabola from any point in its plane.
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SECTION = IV

Answer any two questions from among the questions 32 to 35.These questions carry
15 marks each.

32. (a)
(b)
33. (a)
(b)
34. (a)
(b)
35. (a)
(b)

Use double integral in polar coordinates to find the area of the region
enclosed by the Cardioid r =1-Cos@.

Use spherical coordinates to find the volume of the solid enclosed by the
sphere x2 + y2 +z% =4 and the planes z=0 and z=1.

Obtain the orthogonal trajectory of coaxil circles x2+y?+2g9x+C=0
where g is the parameter. '

3 2
iy 8 JI"-Bﬂr"’i'=J¢E+a£|284fn,w.
dx®  dx? X

Solve

Find the equation of the hyperbola whose vertices are (2,4) g (10,4) and foci
are 10 units apart. :

Obtain a condition for the line y.=mx+¢ is a normal to the ellipse

2 2
X +L =1,

a2 b’

A planet has eccentricity e = 0.249 and semi major axis a = 39.5 AU.
(i) Find equation of its orbit in polar coordinate systém

(i) Find the period T in years

(iiiy Find the perihelion and aphelion distances.

Find the eccentricity and distance from the pole to the direcrix and sketch

6
frs——.
the graph o 2+ Cosd
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Second Semester B.Sc. Degree Examination, May 2020

First Degree Programme Under CBCSS

Chemistry

F_nundatiun Course Il

(2017 Admission onwards)

Time : 3 Hours

SECTION —A

CH 1221 - METHODOLOGY AND PERSPECTIVES OF SCIENCES AND
GENERAL INFORMATICS

Max. Marks : 80

Answer all questions. Answer in one word/sentence. Each question carries 1 mark.

1.

2.

3.

What is co-precipitation?

What are carcinogenic substances?

What do you meant by cyber crime?

Mention about precision of data.

What dn you meant by virtual testing in chemistry?
What is the early form of chemistry?

What do you meant by knowledge management?

P.T.O.



8. Name any two educational softwares.

9.  Write the name of two toxic chemicals used in chemistry laboratory.

10. What are variables?

(10 x 1 = 10 Marks|
SECTION -B

(Short answer type)

Answer any eight questions from the following. Each question carries 2 marks.

11. What are adsorption indicators?

12. Discuss about the toxicity-of inorganic reactants.

13. What are molecular visualization tools?

14. Define fhe terms correlation and causality.

15. Briefly discuss about the importance of models in chemistry.
16. What is the Contribution of Antoine Lavoisier in the revolution in chemistry?
17. What is the scope of chemical science?

18. What do you meant by Plagiarism?

19. Briefly discuss about the precipitation of IV group cations.
20. What is common ion effect?

21. What is post-precipitation?

22 Write a note on a chemical which is skin irritant.

(8 x 2 = 16 Marks)
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SECTION -C

(Short essay type)

Answer any six questions from the following. Each question carries 4 marks.

23.

24.

25.

26.

27.

28.

29,

30.

31.

What do you meant by solubility product?

Discuss about the theory of complexometric titration.
Discuss about internet as a knowledge repository.

How will you prepare projects using computers?

Write a note on revision of scientific theories and laws.
What is the background and thought of John Dalton on atom
Write short notes on units and-dimensions.

What are the features of modern personal computer?

What is the use of IT in teaching learning process?

(6 x 4 = 24 Marks)
SECTION -D

(Essay type)

Answer any two questions from the following. Each question carries 15 marks.

32.

33.

(a) What do you meant by chromatography? What are the types of partition

chromatography?

(b) Discuss about the theory of redox and metallochromic indicators.
(a) What are the steps involved in gravimetric analysis?

(b) What are the basic concepts of IPR, copy right and patents?

3 J — 2692



34.

35.

(a)
(b)

(a)
(b)

How will you analyze experimental data by statistical methods?

What are the major contributions of Friedrich Wohler and Mendeleev on
atom models?

What are the basis for scientific laws and factual truths?
Explain about the lab safety- regulatory requirements.

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
First Degree Programme Under CBCSS
Chemistry
Complementary Course

CH 1231.1/CH 1231.2 — Physical Chemistry - |

(Common for Physics and Geology)

(2017 admn onwards)
Time : 3 Hours

Max. Marks : 80

SECTION- A
(Answer all questions. Each question carries 1 mark)

1. Whatis an Arrheﬁius acid?

é. What is meant by Gibb's free energy?
3. Define entropy.
4 What is common ion effect?

5  \What is standard enthalpy of combustion?

6. State Le Chatlier principle.

7 Write the relationship between AG* and K,.

P.T.O.



8.

9.

10.

Define bond energy.

What is standard enthalpy of neutralisation?

What is enthalpy of a system?

(10 x 1 = 10 Marks)
SECTION - B

(Answer any eight questions Each question carries 2 marks)

1.
12.
13,
14,
15.

16.

1

18.

19.

20.

21.

22.

Define the term equilibrium constant.
What is meant by leveling effect?

Why HNO, behaves as weak acid in acetic acid?

Calculate the pH of 0.0001M HNO, solution.

Define C, and C,.

Calculate the change in entropy when 10-moles of an ideal
reversibly from a volume of 1Udm3vtu1[]0 dm*at27°c. ideal gas expands

State second law of thermodynamics.

Equilibrium constant for a reaction is 3.0 at 400°C 2
AH® for the reaction. (K = 1.987 cal deg” mol 1)~ ~ - +-C at 500°C. Calculate

What is the effect of change of pressure on the reaction i = s
nitrogen and hydrogen to form ammonia?- Involving combination of

Calculate the enthalpy change for the transition 0
(Standard enthalpies of combusti

. f graphit i :
Ié _ on for graphite and dia graphite to diamond
and -395.4 kJ mol” respectively)

mond are -393.5 kJ mol”

What are conjugate acids? Give an example.

Explain the term salt hydrolysis with a suitable example,

(8 x 2 = 16 Marks)
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SECTION - C

Answer any six questions. Each question carries 4 marks)

23. Calculate the hydrolytic constant and degree of hydrolysis of CH,COONH, in a

0.1M solution at 298K .

(K, for NH,OH =1.81x10 *.K, for CH,COOH =1.75x10 * K, =1x10 "),

24. Explain the solvent effect on the strength of an acid with suitable examples.

25. Derive Gibb's Helmholtz equation. Explain its significances.

26. One mole of an ideal gas expands against a constant pressure of 1 atm from a

volume of 10 dm’ to a volume of 30 dm® and absorbs 1.5 kJ of thermal energy
~ from its surroundings.

Calculate AU for the process in joules.

27. Two moles of PCls were introduced in 2L flask-and heated to 250°C to establish
equilibrium when 60% of PCls was dissociated into PC/5 and Cl. Calculate the
equilibrium constant.

28. Discuss the limitations of 1% law of thermodynamics.

29. State and explain the law of mass action.

30. State and explain Kirchoff's equation.

31. Establish the relationship between g,and gq, for the formation of ammonia
through Haber process, assuming ideal nature for the gaseous reactants and
products.

(6 x 4 = 24 Marks)
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SECTION-D

(Answer any two questions. Each question carries 15 marks)

32. (a)
(b)
(c)

33. (a)

(b)

34, (a)
(b)
(c)

Derive van't Hoff's equation.

Derive the relationship between K, and K..

The equilibrium constant of a reaction doubles on rising the temperature
from 30°C to 40°C. Calculate AH ° for this reaction.

Derive the relationship between the molar heat capacity of a gas at constant
volume and constant pressure.

Define

(i) Intrinsic energy

(i) Gibb's free energy

(iii) Available work

Write a brief note on buffer solutions

Derive Henderson's equation for the pH of an acidic buffer

What are the applications of Henderson's equation.

35 Discuss about Hess's law and its applications.

(2 x 15 = 30 Marks)
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Second Semester B.Sc. Degree Examination, May 2020
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Foundation Course - |l
MM 1221 : FOUNDATIONS OF MATHEMATICS

(2018 Admission onwards)

Time : 3 Hours Max. Marks : 80

. SECTION -1

All the first ten questions are compulsory. They carry 1 mark each.

1. Define conjunction.

What is a biconditional statement?

2

3. Define contradiction.

4. Give an example of a tautology.
S

Prove that empty set is a subset of any set A.

Find the curve represented by the parametric equation x =12,y =t°.

Write the arc length formula for parametric curves.

8. Define a parabola.

Find the distance d between the points (2, 3, —1) and (4, -1, 3).

10. Define orthogonal projection of v on e.

P.T.O.



SECTION - I

Answer any eight questions from among the questions 11 to 22. These questions
carry 2 marks each.

i i

12.
13.

14.
15.
16.
i

18,

19.

20.

21.

22.

Find the antecedent and consequent in the following statement. “You can work
here only if you have a college degree.”

Determine the truth value of the statement Vx3y 3 x + y = 3. Justify.

Prove that |x| >0, Vx.
Prove that AU(U/ A)= UL

Define injuctive and surjective function. Give example for each.

If f(x) = sin x is a function defined on R. Find f([0, #]) and f([0, 8x]).

Sketch the curve whose parametric equation is x = cost, y = sint .

Find parametric equations for a circle of radius 2: centered at (3, 5).

Find the rectangular coordinates of the

point P whose polar coordinat
(r.6)=(6,271/3). inates are

Find the unit vector that has the same direction as v = 2j +2j -k,

Find the angle between the vector u =i -2/ + 2k and v — 3/ + 6/ + 2k

Let u=(12 -2) and v=(3, 0, 1). Find
(@) uxv

(b) vxu.
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SECTION - IlI

Answer any six questions from among the questions 23 to 31, These questions carry
4 marks each.

23. Prove that “If 7m is an odd number then m is an odd number".

24.  Which of the following statements are true? Justify

(@ fm?°>0thenm 0

(b) 1f m>0 then m?2>0.

25. Prove that [(pA ~ q)= ¢]< (p = q) is a tautology.

26. Find polar coordinates of the point P whose rectangular coordinates are

(-2 -2V3).

27. Sketch the graph of r = (¢ > 0) in polar-coordinates by plotting points.

28. State symmetry test.

29. State any four rules of vector arithmetic.

30. Find the direction cosines of the vector v =2i —4j£4k, and approximate the

direction angles to the nearest degree.

31. Find the angle between a diagonal of a cube and one of its edges.

SECTION - IV

Answer any two questions from among the questions 32 to 35. These questions carry
15 marks each.

32. Explain in detail any five proof techniques.

33. (a) Prove that the subset of a countable set is countable.

(b) Prove that the set of all real numbers is uncountable.

3 J - 2700



34. In a disastrous first flight, an experimental paper airplane follows the trajectory of

the particle having parametric equation x =t - 3sint. y =4-3cost(t > 0); but
crashes into a wall at time t = 10.

35.

(a) Atwhat times was the airplane flying horizontally?

(b) Atwhat times was it flying vertically?

(@)

(b)
(c)

Find the distance D between the point (1, -4, -3) and the plane
2x -3y +6z = -1.

Describe the surface 4x* +4y? + 722 + 8y -4z = 4.

Find equations of the, paraboloid z = x*+y? in cylindrical and spherical
coordinates. :
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Instructions : Scientific Calculators and Mathematical/Statistical tables are permitted
' to use.

SECTION - A
Answer all questions. Each question carries 1 mark.

Define the sample space of a random experiment and give an example.

2. In a population of N balls, there are M white balls and remaining are black balls.

What is the probability that the group so selected will contain exactly m white
balls, if n balls are selected from the population?

Let A and B be any two events defined on a sample space then prove that
P(A ~ B°) = P(A)- P(A ~ B) where A° is the complement of A.

If five cards are selected from a pack of 52 cards, find the probability of getting at
least three spade cards.

P.T.O.



10.

If the probability mass function of a discrete random variable is given by

f (J‘f) =or where x = 1,2,3,... find moment generating function of X.

Let X be a random variable with distribution function F(;c'): 1-e™™; where
x20; 820 find probability density function of X.

If x is a random variable with following probability mass function
x -1 0 1 2
© p(x): 3/8 1/8 1/8 3/8

Find £(x?).

If X'is a random variable then what is the value of E[X(X - 1)]- E(X)E(X - 1)
where E(X) is the expectation of X.

2 : .
= is the moment generating function of X, find the moment

generating function of 2X + 1.

Iif M,(t)=

Define conditional expectation of a random variable X given Y.

(10 x 1 = 10 Marks)
SECTION - B

Answer any eight questions. Each question carries 2 marks,

.

Explain concept Statistical regularity.

12. Three unbiased coins are tossed together find the probability distribution of

number of heads and sketch the graph of the function.

13. State and prove addition theorem on probability.
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14.

15.

16.

17.

18.

19.

20.

21.

o

Let P(A) = 0.4 and P(AuUB)=0.6 for what values of P(B) are A and B
independent events?

If A and B are any two independent events verify the independence of A® and
B°.

A random variable X has the probability density function

114 -2 2
f(;»):{ ) ufh: :v F_:E . Find (i) distribution function of X (i) P(x| > 1).

For a random variable X, probabilty mass function is given by

X, x=12345
flx)=14%" 7~ "™ Find K and hence obtain P(X >2). What is the
0, otherwise

distribution of Y = (X - 3).

A random variable X has the following probability density function

f(x)= % OSKEL o ihe probability-distribution function of X
2y 1=2x<2 | '

4
If M, (t) = [% + % e'} is the moment generating function of X, what is E(X)?

If ®,(t) is the characteristic function of X derive the characteristic function of
Y = aX + b where aand b are constants.

Let X be a non negative continuous random variable with probability density
function f(x) then obtain the probability density function of ¥ = X*

If f(x,y)=K(x+2y), x=012; y =123 is the joint probability function of X
and Y then obtain the value of K. Also find E(XY).

(8 x 2 =16 Marks)
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SECTION-C

Answer any six questions. Each question carries 4 marks.

23.

24,

25.

26.

27.

28.

29.

30.

31.

If P(A) = 0.5, P(B) = 0.4 and P(A N B) = 0.3 then find the following probabilities
(i) at least one of the two events (ii) exactly one of the two events (iii) none of the
events occur (iv) P(A/B°). |

Prove that P(AUB/C)=P(AIC)+P(B/C)-P(ANB/C).
State and prove Bayes’ theorem.

Prove that E(aX + bY )= aE(X)+ bE(Y) where a and b are constants.

Let X has the moment generating function M, (t) = (1—t)™ for [f| < 1 then what is
the mean and variance of x?

Show that (E(XY))’ < E(X?)E(Y?).

Two random variables have joint - probability mass  function
P(X=0Y=0)=2/9, PX=0,Y =1) =48, PX = 1,Y =0) = 1/9, and
P(X =1,Y = 1) = 5/9). Find the value of E(X + Y).-Also examine independence of
random variables X and Y.

The joint probability mass function of (X.Y) is given by f(x,y)= . for
16

(x,y)= (- 3-5) (- 1-1)(11) and (3,5). Find the covariance between X and Y.

If V(X) is the variance of a random variable then show that it can be represented

as V(X)= E(\_f(xw))w{E(xw)) where E(X/Y) and V(X/Y) are conditional
mean and conditional variance of X given Y.

(6 x 4 = 24 Marks)
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SECTION-D

Answer any two questions. Each question carries 15 marks.

32. (i) Explain the concept of pair wise independence and mutual independence

between n events. Give examples.

(i) In a factory total items are produced by 4 machines in the proportion 4:7:8:6
and of their output, respectively 8%, 3%, 4% and 5% are defective items. An
item is selected at random then find the chance that

(a) itis a non defective
(b) Itis produced by the third machine if the seleded was a defective.

33. (i) A box contains 2" tickets of which (n] tickets bear the number i =012,...n.

f
A group of m tickets are’drawn, what is the expectation of the sum of their

numbers.
(i) If X is a random variable with probability mass function f(x}:i,
n
x = 12,...n then find mean, variance and moment generating function of X.

34. (i) A random variable X has the . cumulative distribution

0 if x<0

1x if 0<x<1

x-1/2 if 1<x<3/2
1 if x23/2

Also obtain P(X >1/2), P(X <5/4) and P(X =5/4). Sketch the graph
of both distribution and density function of x.

F(x) = . Find probability density function of X.

i) Let X and Y are jointly distributed with  probability density
e jf D<x<mwo0<y<w

0 otherwise
independent random variables.

functionf(x, y) = { .Show that X and Y are

5 J-2701



35. (i) LetXandY are two random variables having joint probability mass function

f(x,y) = -?12- (2x +3y), x=012; y =123

Find (a) marginal probability mass functions of X and Y
(b) conditional distribution of X given Y =1,
(c) conditional mean of X given Y = 1.
(i) Let X and Y have the joint probability density function

f(x,y)=kx,y0<x<y<1 find k and marginal probability density
functions of X and Y.

(2 x 15 = 30 Marks)
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SECTION — A

Very short answer type questions. (One word to Maximum 2 sentences). Answer all.
Each carries one 1 mark.

1. State Weidmann Franz law.

In a toss of 4 coins a macro state with 2 Heads has number of
microstates.

. There are three furnaces, Furnace A with blue flame, Furnace B with yellow
flame and Furnace C with red flame which has the highest temperature

4. State postulate of ‘equal a priori probabilities’.

The efficiency of Carnot engine working between steam point and ice point is

6. The expression for work done in isothermal process is

P.T.O.



7.
8.
9.

10.

Which states of matter (solid, tiquid or gas) has the highest entropy
State Wien's displacement law?

Why it is cooler at the top of the mountain than at the sea level.

If dU = -dW in a thermodynamic process, then process is:

(10 x 1 =10 Marks)
SECTION - B

Short answer type question. Answer any eight questions. Each carry 2 marks. (Not to
exceed one paragraph).

1.
12.
13.
14,
15.
16.
17.
18.

19.
20.
21.
22.

Explain Plank’s radiation law

Differentiate between thermal conductivity and thermometric conductivity.
Distinguish between isothermal and adiabatic process.

When a tyre bursts, the air comingout is cooler Than the surrounding air. Why
State Kelvin and Clausius statement of second Jaw of thermodynamics.
Discuss the relation between entropy and disorder.

What do you mean by "ultra violet catastrophe”

Rate of formation of ice in lakes decreases with increase in the thickness of ice
layer. Why?

Explain phase-space and ensemble.
Explaini the concept of macro states and micro state.
Briefly explain Maxwell Boltzmann distribution.

Nine particles have speeds of 5.00, 8.00, 12.0, 12.0, 12.0,14.0, 14.0, 17.0, and
20.0 m/s. '

(a) Find the particles average speed
(b) r.m.s. speed.
(8 x 2 =16 Marks)

J-2702



SECTION - C

Short essay questions. (not to exceed 120 words). Answer any six. Each carries 4
marks.

23. Explain how the temperature of sun can be measured by knowing solar constant.
24, State and explain the principle of increase of entropy.

25. (a) Find the populations of the first and second excited states refative to the
ground state for atomic hydrogen at room temperature, assuming that
hydrogen obeys Maxwell—Boltzmann statistics.

(b) Find the populations of the.ﬁrst and second excited states relative to the
ground state for hydrogen heated to 20,000 K in a star. Given that Energy

nth level En =13.6/n° eV and the degeneracy g, = 2n°.

26. Calculate rms speed, most probable speed and avenge speed of oxygen
molecule at 27 °C. Molar mass of oxygen is 32 u.

27. Calculate the increase in entropy of! kg of ice when it is converted into steam.
Given that specific heat of water'is 1 kcal /kg°C, latent heat of ice is 80 kcal /Kg
and latent heat of steam is 540 k cal/kg.

28. A petrol engine using ideal air as working substance has its compression ratio
raised from 5 to 6. Find the % increase in efficiency.

29. Two identical samples of monatomic gases are allowed to expand to twice their
initial volume. One sample' expands isothermally, while the other sample
expands adiabatically. In which sample is the pressure higher? Explain.

30. A Carnot engine has an efficiency of 0.4 when its cold reservoir is at 300K. Find
the change in its hot reservoir temperature so that efficiency becomes 0.65.

31. A house has wooden siding 1.0cm thick, with total surface area of 275 m°.
Suppose it is 19 °C inside and 1 °C outside.

(@) What is the rate of energy loss through the walls?

(b) What is the daily heating cost with energy at $ 0.10 per kWh? Thermal
conductivity for wood 0.12 W/°C.m?

(6 x 4 = 24 Marks)
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SECTIOND

Long essay questions. Answer any two. Each carries 15 marks.

32

33.

34.

35.

Obtain the relation connecting pressure and volume in an adiabatic process.
Derive an expression for work done in adiabatic process?

Define entropy? What is its physical meaning? Explain T-S diagram? Find an
expression for efficiency of reversible Camot engine with help of T-S diagram?

What is perfect black body? Draw curves for the distribution of energy in the
spectrum of a black body for three different temperatures, Explain important
results obtained from these curves?

Describe an exberiment with necessary theory to determine the thermal
conductivity of a poor conductor by Lee's disc method.

(2 x 15 = 30 Marks)
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SECTION- A

Answer all questions: each carries 1 mark.

Give the differential form of first law of thermodynamics.

P

Give one example each for isothermal and adiabatic process.
What is a quasistatic process?

Cald

State Clausius statement of second law of thermodynamics.

4

5 Write Clausius - Clapeyron equation and explain the symbols.
&  State Stefan's law.
7
2]
]

Represent Carnot cycle on a TS diagram.
What is meant by Clausius theorem?
How 1s entropy related to available energy?

Give two examples for a second order phase — transition.

(10 x 1 =10 Marks)

T



SECTION - B

Answer any eight; each carries 2 marks.

11, Obtain the relation for the work done in an adiabatic process. _

12. What is a reversible process? What are the conditions to be satisfied for a
process to be reversible?

13. State and explain Carnot's theorem.

4. Draw labelled diagram for the Diesel cycle.

15. Explain the third law of thermodynamics.

16. Give two applications of heat conduction in daily life,

17.  Derive Mayer's relation from first law of thermodynamics.

18. Show that entropy remains constant in a reversible pmcéas.

19.  Define thermal conductivity. Obtain ité unit.

20. Explain the effect of pressure on the bni_ling point of a liquid.

21. Wﬁat are the conditions for a system to be'in thermodynamic equilibrium?

22.

What are the advantages of a diesel engine?

- (8 x 2 = 16 Marks)
SECTION - C

Answer any six; each carries 4 marks.

23. A Carnot engine working between two temperatures has e

2 fficiency 0.2. When the
temperature of the source is increased by 25°C, the efficiency increases to 0 25.
Find the temperature of the source and sink,

24. A motor tyre has a pressure of 2 atmo

spheres at the roo
If the tyre suddenly bursts, find the res

: m temperature of 27°C.
ulting temperature.

(r=1.4)
25. Calculate the amount of work done in adiabaticall

. Y Compressing one mole of a
perfect gas at normal pressure to 1/3 of its volume. The molecular specific heat
of the gas at constant volume is 3/2 R,

J—2703



26.

2 mole of a gas al 27°C expands isothermally until its volume is doubled.
Calculate the work done

27 1 Ka of water at 0°C is heated lo 100°C. Compute the change in entropy
(Specific heat capacity of water = 4200 JKq 'K '}

28  Caleulate the change in entropy when 5 Kg of water at 100°C is converted to
steam at the same temperature. L = 2.268 x 10° JKg '

28 Caleulate the depression in the melting point of ice produced by 1 atmosphere
increase of pressure. Given latent heat of ice 3.36 x 10° JKg" and specific
volume of 1 gm of ice and water at 0°C are 1.091 cm® and 1 cm® respectively.

300 The temperature of a perfect black body is 700 K and area of its radiating surface
's 2 x 10°m". Find the épergy radiated in 30 minutes. (o = 5.7 x 10~ Wm /K ™)

31

Calculate the surface temperature of the sun from the following data. Radius of
the sun = 6.96 x 10° Km., Mean distance of the sun and earth = 1.497 x 10° Km.
Solar constant = 1400 Jm™s™, Stefan's constant = 5.7 x 10~ Wn2K~*

(6 x 4 = 24 Marks)
SECTION '~ D

Answer any two; each question 15 marks.

32, Describe the working of an Otto engine. Derive an expression for its efficiency.

3. Explain first law of thermodynamics. Prove that (@) PV =

constant
(b) TV" " = constant in an adiabatic process.

N

Define entropy. What is its physical significance? Calculate the total change in
entropy when 1 Kg of ice at 0°C is converted into steam at 100°C.

s
[, ]

With the help of a diagram, explain the determination of the thermal conductivity
of a poor conductor by Lee's disc method.

(2 x 15 = 30 Marks)
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SECTION - |

Answer the first ten questions are compulsory. They carry 1 mark each.

1.

2.

3.

Find the complex conjugate of the complex number z = (x + 5i)®Y+2*)

Find the sum of the complex numbers 1+ 2/, -3+ 4/ and 2-6i.
Find the argument of the complex number z =1+ J3i.

3
Evaluate ;{sinhq[;]}.

X

J o
Let f(x,y)=ta 1[£JF " Bl
et f(x,y) n 2 in -

State Pappu's second theorem.

Find [ || [ dxdydz.

Max. Marks : 80



8.

9.

Find the Laplacian of the scalar field ¢ - xy?z°.

Define V .a in spherical polar coordinates, where a is a vector field.

10. The position vector of a particle at time in Cartesian coordinates is given by

rt) = 2% + (3t - 2)j + (3t* - Dk. Find the velocity of the particle.

SECTION I

Answer any eight questions among the questions 11 to 22. These questions carry
2 marks each.

1.

12.

13.

14.

y

16.

17.

18.

19.

20.

Evaluate Im (cosh® z).

Solve the hyperbolic equation cosh x —5sinhx-5=0.

Evaluate jez" sin3xdXx.

Show that the differential df = x?dy = (y* + xy)dx is not exact.

Find the total derivative of f(x,y)=x>+3xy. with respect to x, given that

y—sin“x.

Find the Taylor expansion, up to quadratic terms in x-2 and y-3 of
f(x,y)=ye™ aboutthe point x =2, y =3.

Evaluate f I:(40 — 2xy )dydXx.

A semi-circular uniform lamina is freely suspended from one of its corners. Show
that its straight edge makes an angle of 23.0° with the vertical.

Evaluate the double integral Hﬁxiy dxdy, where R is the triangular area
bounded by the lines x=0, y=0 and x+y = 1.

Find div F and curl F or the vector field F (x,y,z) = X% = 2j + yzk.
\
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21.

22.

FF}r the function ¢ = x?y + yz at the point (12,-1), find its rate of change with
distance in the direction a- i + 2 + 3k .

The position vector of a particle in plane polar coordinates is r(t) = p(t)ép. Find p
expressions for the velocity and acceleration of the particle in these coordinates.

SECTION Il

Answer any six questions among the questions 23 to 31. These questions carry
4 marks each.

23.

24.

25.

21;

28.

29.

30.

By writing =% _7% dating 538 &
Y g 1232 and considering e, evaluate cot 12)°

Prove that tanh™" x =1tn(:+—x]. -1<x<1.
-X

Prove that z" +iﬂ =2 cosnéd and z" -in — 2isinnd, where z=¢" .
z z

The function f(x,y) satisfies the differential equation J.fg—"r+:«:£;E =0. By
X 1 4
changing to new variables u = x? —y? and v =2xy, show that f is a function of

x2 - y? only.

The temperature of a point (x,y) on a unit circle is given by T(x,y)=1+ xy. Find
the temperature of the two hottest points on the circle.

Identify the curved wedge bounded by the surface y? =4ax,x+z=a and z=0
and hence calculate its volume V.

Find the Jacobin Muf the transformation u=xy,v=y,w=x+z.
o(u,v,w)

Prove that curl a=Vx(Vxa)=V(V-a)-V?a.

3 J-2704



31. For the twisted space curve given parametrically by x = au(3-u?).y =3au®.
z = au(3+u®). Show that the radius of curvature at u is 3a(1+ u?)*.

SECTION IV

Answer any two questions among the question 32 to 35. These questions carry
15 marks each.

32. (@) Use the Moivre's theorem with n=4 to prove that
1

P 2+J§J5'

cos 460 = 8cos* ¥ - 8cos? @ +1, and deduce that GDSE =[ 2

(b) By diffentiating . €*"®* and separating real and imaginary parts, find the
derivatives of e®* cosbx and e® sinbx.

33. (a) Find the stationary values of f (x,y)=4x* +4y? +x* -6x? -y* +y* and classify
them as maxima, minima or-saddle points.

L

(b) Suppose that w=+x?+y? +2°,x=cos6, y =sing, z=tang. Find -c;—";

when 9:%.

a0 2
34. (a) Evaluate _me"‘ dx .

" (b) A tetrahedron is bounded by the three coordinate surfaces and the plane

i+% +Z =1 and has density p(x,y,z)= pu[1 +§]. Find the average value
a X ;
of the density.

Express the vector field a = yzi - yj + xz’k in cylindrical polar coordinates,
. and hence calculate its divergence. :

35. (a)

(b) Derive Frenet-Serret formulae.

4 J-2704
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PART - A

Answer all the ten questions. Each question carries 1 mark.
. of . .
1. Find 5 if f(x,y)=sin(x/y).

2. Define the gradient of a scalar field.
3. Give an example for an alternating series.

4.  What is the sum of the numbers from 1000 to 2000.
5. State D' Alembert's Ratio test.

6. Find the divergence of the vector field a = x?y2z% + y?z%j + x’z°%k .

7. - Evaluate _[;_Lz(haxy]dydi.

P.T.O.



8.

9

Define irrotational vector field

Evaluate 1" «+ 2" + 3", ' B

10. Evaluate [[1 [[1 e ¥F o) e dy di

(10 » 1 = 10 Marks)
PART - B

;nmr any eight questions from among questions 11 to 22. Each guestion carries
marks.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Find the total derivative of f(x,y)=x?+3xy with respect to x, given that

1

y=8mn'x.
Verify whether of = x®dy - (y? + xy Jdx is an exact differential.

: 8§ 11
Sum the series S=2+§+E"_+Eﬂ_+"'"

Evaluate the sum Z:_iﬁ.
N+

Determine whether the following series converges:

1 1

=_qpal_q 1.1
>y S e
Find the equations of the tangent plane and normal line to the surface of the
sphere ¢ = x? + y? + z* at the point (0,0, a).
Show that curl grad ¢ =0

Show thatV.(Vgx V)= 0 where ¢ andy , are scalar fields.

Evaluate the double integral I=[ [ ;x*ydxdy where R is the triangular area

bounded by the lines x=0,y=0and x +y = 1.

2 J - 2706



20. Find the Laplacian of ¢ - x* + y*  27°

21. Fi:"ld t\he f:entre of mass of the solid hemisphere bounded by the surfaces
X" +y'+ 7" - a"and the xy-plane, assuming that it has a uniform density , .

22. Find an expression for a volume element in spherical polar coordinates.

(8 x 2 = 16 Marks)
PART - C

Answer any six questions from the questions 23 to 31. Each question carries 4
marks.

o OF  PF ;
23. Transform the expression % + é—;j- into polar co-ordinates.
{..

24. The temperature of a point (x, y) on a unit circle is given byT(x,y)=1+xy . Find
the temperature of the two hottest points on the circle.

25. Determine the range of values of x for which the following power series
converges: P(x)=1+2x+4x? + 8x% 4.

26. Expand f(x) = cos x as a Taylor series about x =z /3.

2 2
27. Prove that the area of the ellipse %+ % =1'is' zab.

28. Find the volume of the tetrahedron bounded by the three coordinate surfaces
x= 0,y=0and z=0and the plane x/a+y/b+z/c=1.

29. Find and evaluate the maxima, minima and saddle point of the function
f(x,y)=xy(x* +y*-1).

30. Find the moment of inertia of a uniform rectangular lamina of mass M with sides
~ aand b about one of the sides of length b.

31. Find the Taylor expansion up to quadratic terms in x-2 andy-3, of
f(x,y) =y exp(xy) about the pointx = 2, y = 3.

(6 x 4 = 24 Marks)
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PART - D

Answer any two questions from the questions 32 to 35. Each question carries 15
marks.

32. Find the stationary points of f(x.y. z)- x'+y'+ z'subject to the constraints.
glx.y.2)=x"+y’+2° - 1and hix,y, z)- x+y+z-0.

33. Derive the Frenet-Serret formulae for space curves.

34. Determine whether the following series converges:

1111

a e e e
@) Z"ﬂnm 273 725

« 1 1
{b} Z"‘TW_1+2_2+E_2
35. Evaluate the double integral .~'=j j' ﬁT(.-aw»q.,hr*‘-i- y? ):{xdy where R is the region

bounded by the circle x* + y* =a’..
(2 x 15 = 30 Marks)
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SECTION - A
Answer all questions in one or two sentences. Each question carries 1 mark.

1. State Fick’s law.

2 State Graham's law of diffusion..

3. Define coefficient of thermal conductivity
4 State Wiedemann and Franz law.

5. Whatlis perfect blackbody?

6. State Planck’s radiation law.

7. Define isothermal process.

P.T.O.



8. State Kelvin-Planck slatemeants.
9. Define entropy.

10. State the second law of thermodynamics in terms of entropy.

(10 x 1 =10 Marks)
SECTION - B

Answer any eight questions, not exceeding a paragraph. Each question carries
2 marks.

11. Compare liquid diffusion and heat conduction.
12. Explain the terms emissive power and absorptive power.
13. Derive an expression for the work done during an adiabatic process.

14 Obtain the relation between isothermal and adiabatic elasticity.

15. Briefly explain Carnot cycle.

16. Derive an expression for the change of entropy-during irreversible cycle.

17 Briefly discuss Temperature-Entropy diagram.

418, State and explain the principle of degradation of energy.

19. State and explain Kirchhoffs law of heat radiation.
20. Briefly discuss entropy and dis_order.

21. State and éxp}ain Clausius's statement.

22. Explain the cycle of petrol engine.
(8 x 2 =16 Marks)
J - 2707



SECTION - C

Answer any six questions. Each question carries 4 marks

23,

25.

26.

27.

28.

29.

30.

5

An icebox is built of wood 1.75c¢m thick, lined inside with cork 3cm thick. If the
temperature of the inner surface of the cork is 0°C and that of the outer surface
of wood is 12°C. What is the temperature of the interface? The thermal
conductivity of wood and cork are 0.0006 and 0.000 12 CGS units respectively.

The sun radiates energy at the rate of 6.4 » 10" W/m?. Calculate its temperature
assuming it to be a black body. & = 5.67 x 10°° MKS units.

Calculate the surface temperature of the sun, given that 2_=4753°A, 4_being
wavelength of maximum.iftensity of emission, b = 2.898 x 107 mK.

A quantity of air at 27°C and one atmospheric pressure is suddenly compressed
to half its original volume. Find the final pressure y =1.4.

A gas occupying a volume of 107 m” at a pressure of 5 atmosphere expands
isothermally to a pressure of 1 atmosphere. Calculate the work done.

A Carnot engine has an efficiency of 30 % when‘the temperature of the sink is

27°C. What must be the change in temperature of the source to make its
efficiency 50%7 | '

In a Carnot engine the temperature of source and sink are 500K and 375K. If the

engine consumes 25 x 10° J per cycle. Find the (i) efficiency of the engine
(i) Work done per cycle (iii) Heat rejected to the sink per cycle.

Calculate the change in entropy when 100 grams of ice at 0°C is converted into
water at the same temperature. Latent heat of ice 80cal/g.

Calculate the number of modes in a chamber of volume 50cc in the frequency
range 4 x 10" and 4.01 x 10™ s™.

(6 x 4 = 24 Marks)
3 J-2707



SECTION - D

Answer any two questions. Each question carries 15 marks.

32,

33.

35.

Describe Lee's method to find the coefficient of thermal conductivity of metals.

Briefly discuss Wein's displacement law and Rayleigh Jeans's law. What are its
limitations?

Draw the Diesel cycle. Explain the cycle of a diesel engine and write the
expression for efficiency.. '

Derive an expression for the change in entropy when 1Kg of ice at 0°C is

converted to steam at 100°C.
(2 x 15 = 30 Marks)
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10

11.

12

13.

14.

15.

16.

17.

18.

19.

sowaomiage  elaimamiake 20O} poumyemomyo  Aldeeidsoelo mleifldemomaes

galouflowa ?
‘any Moengaes allaione’ @S 50 eaosm ?

@M QA SAQEMIBOM @ al@aien aguigooaiogmy ?

(10 x 1 = 10 Marks)

8a) auemul@a@ Salwoem ag)g) 8.01068 M EHOAD LTI

oyodlenym  @ooudiaoseiied  aflemyoeym agiall  agmowidenio agimaem  &all
alO@MM® ?

eaumamoglef ®myeIe mM)eIglenes &gld ag)smRem@owidensmo ?
ammaeesle st s eygles mamsep eoll udegflenmensasem ?

“ooRomogies  @oofld  mogod  amiawimItIeEmSET” - @D, @EEISIETIEEEHM
ga1ndlesymmam) ? :

“agymosmy cflemidesniees aidiaidlenmal?” pemam 6alodlenmmonosm ? madeo

afloudlead.

'‘9ocu@es pemdal’ agmm s eaflgomemrow aemeale somd alladenmemsmam ?
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gfloumaamo OO pUREmIM  eL0gilenwonled il ®a1oulled

agyeampjomaiioymm ?
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20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

S qelo awIese) sreonmemalendmd eweye afidenmy emosnsaysnsonlg)” -
mmdEo agym ?

“andl anerdlaligieas mwlesaye @ allateonieosm” ooy olcaseosld ? omdeo
allcudlese.

2RSS @M gogflast eevaelle:td mriwogmiiealss allcudemme 6.algy)es.
(@) Read between lines

(b) Storm in the teacup

(c) Between the devil and sea

(d) Brutal majority

(8 x 2 =16 Marks)
mFl@lojue’ apsesid sallwoem @Ry €.2106 el HEHOaR M.
alelafl®ale Mossnlo @aflenss o jm omuesd. ag)ermeoo?

epr@aje @edlale sMed.udcalsnmeam T Qteme  afMm  ef).all.  gewEIMm;
@@ (IOWORSINE ag)TOE:06NE? - :
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30.

31.

IV.

32

35.
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(2 x 15 = 30 Marks)
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Second Semester B.Com. Degree Examination, May 2020
First Degree Programme under CBCSS
Language Course (Additional Language) - Latin
LT 1211.2 - TRANSLATION AND COMMUNICATION SKILLS IN LATIN
(2015 Admission Onwards)

Time : 3 Hours Max. Marks : 80

PART - A

Responde omnibus.

Delige verbum aptissimum.

1. Ante sacerdotem in (templo, templi, templorum) fuerimus.

2. Multae vaccae in agros nostors (veni, venisti, veniunt).

Indica verum (T) an falsum (F).

3. Audi alteram partem means listen to the judge when necessary.
4. Caveat emptor means let a purchaser beware.

Scribe quod non aptum:
5. Caelum, Virum, Aurum, Argentum

6. Montis, Collis, Claris, Ducis.

P.T.O.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Qui dicit sequentia verba
Ego tibi famam et gloriam maximam dabo. (Venus, Minerva, Juno).

Beati qui lugent quoniam ipsi consolabuntur (Sanctus Augustinus, lesus Christj,
Sanctus Paulus).

Imple loca vacua propria verba:

Ante (signi, signum, signo) in horto fuero.
Aves caelum (amo, amat, amant).
(10 x 1 = 10 Marks)
PART - B

Responde octo de datis.
Explica verba et significationem verba insequentia
De lege ferenda.
Inter vivos.
Lex scripta.
Lex fori.
Scribe Anglica verba quae derivantur de verbis datis:
Quies.
Miles.
Custodire.

Petere.
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18.

20.

7

22.

23.

24.

25,

26.

£7.

28.

Corrige sententiam:

Milites claras viri cineres in aquam mittunt.
lam sacerdos pueris bonos imaginem dederat.
Scribe diversitatem inter verba:

Corpus et Hortus.

Civis et Avis,

PART -C

Responde sex de datis
Explica sententias datas:
In eo pomo erant duo verba: “de.ﬁe pulcherrimage”.
Paris Venerem elegit et pomum ei dedit.
Beati qui lugent quoniam ipsi consolabuntur.
Videns autem turbas ascendit in montem.

Redde in Latinam linguam

(8 x 2 =16 Marks)

Oh man! you are dust. The priest was carrying the ashes of a holy man into the
temple. Thieves wounded the traveller with stones. Maid-servant, | see dust on

the table. The colour of our blood is red.

And opening his mouth he taught them, saying: Blessed are the poor in spirit: for
theirs is the kingdom of heaven. Blessed are the meek: for they shall possess the

land.
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29.

30.

32.

33.

Redde in Anglicam linguam.

Beati mundo corde quoniam ipsi Deum videbunt. Beati pacifici quoniam filii Dej
vocabuntur. Beati qui persecutionem patiuntur propter iustitiam quoniam ipsorum
est regnum caelorum.

Latrones non viderunt aurum, quod a servis in templum portabatur. Hae sunt
spinae, quibus puella vulnerabitur. Caelum stellis, et terra floribus ornatur. Rosa
spinis armature. Lupi crudeles ab agricolis necabuntur.

Post multos annos Agricola iucundam senectutem habebat. In iuventute ludos

amamus, in senectute quietem. Caritas et pietas sunt magnae virtutes. Parvus
mus puellas et mulieres terruit.

(6 x 4 = 24 Marks)
PART =D

Responde duo de datis

Discepta fabulam deorum dearumque in matrimonio et significationem iudicii
Paridis.

Explica edictum lesu in Sermone de Monte.
Scribe sententias verbis aptis:

Hic iuvenis 1

(delectantur, delectatur, delectamur) ludis, ille libris.

Vitia a civibus bonis

(vitantur, vitare, vitatur).

X ]
Dratoris a = _ (poetarum, Poetas, poetis), et poetae ab
(orator, oratoribus, oratorem) saepe laudantur.
. 5 .
Agn ab (apris,  aper, aprorum) et silvae
a

(elephanti, elephantum, elephantis) vastabantur,
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39.

7

Caput - vaccae (duos, duas, duobus)

g (cornibus, cornua, cornuum) ornatur et armatur.

9
Sacerdotes preces longas (dicere, dicit, dicunt).
Filia agricolae vocem L (pulchram, pulcher, pulchro) habebit.
11 ; ;
Multi homines ante . (crux, crucem, cruci) preces dicunt.
12 . 13
Pastor, post (nox, noctis, noctem) duc
(gregem, grege, grex) in silvam.
In schola (nostri, nostrae, nostra) iudicum filios docebas.
15

ludex (pigri, pigros, pigras) pueros monebit.

Milites clari viri cineres In

(aquae, aquam, aquarum)

(mittunt, mitto, mittere).

(Radicis, Radicum, Radices)arborum non videmus.

: N 4
lam sacerdos pueris bonis Imaginem

dederamus).

(dederam, dederat,

5

Legionis milites ante (aestas, aestatis, aestatem, multos)
(ager, agros, agri) vastaverint.

7

Sacerdos viri

(sancti, santorum, sanctum) cineres in templum
(portabo, portabat, portabam).

Latrones  viatorem lapidibus

(vulneravi,  vulneravis,
vulneraverunt).
. 10
Homo, pulvis (sum, es, sunt).
Ancill | \veri | =
ncilla - : (pulver, pulveris, pulverem) in mensa
(video, videre, viderant).
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13
(sum, es, est) ruber.

Color sanguinis nostri —

14
(sumus, estis, sunt) leones.

16

In regione nostra non

Multitudo clari oratoris orationem — (audit, audire, audiverunt).

(2 x 15 = 30 Marks)
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