.. Total No. of Pnnted Pa,ges-7 _
'1 SEM FYUGP Z00Cl1

- 2023
( December )
 ZOOLOGY
( Core )
 Paper : ZOOC1
. { Animal Diversity—1 }
Full Marks:__ﬁ.o. :
" Time: 3 hem'rg-

The ﬁgures in the margm indicate full marks
for the questlons

ﬁlﬁ’fﬁrﬁ’mﬁ'ﬁw - o 1x7=7
Fill in the blanks : |

fa) wwmmﬁﬂw_wﬁ@m
- o |

Flagellated- _cells,'in_ sponges are c_al_led

24p/s08 . (TumOver)



2] (3)

o) Fecarrb orores Rl W W @ PA PR Rye W S

Canal sYSteni in Euplectella is known R

as

| _ : _
i The most diverse bxologlcal reglon of the
! . earth is

(c) uﬂi&wrs,'_tw'mt S | | |
Amphioxus b_glohgs. to the subphylum 2. e i (R ) - -3x3=9.

- S : : Write di.fferences between (any threej :

(d)_.wﬁﬂﬁmﬂqa wmﬂwf?@m -._(a) *’Wﬁﬁaﬁw%ﬂtﬂﬁ

Amphmwns a.nd Syngam
The contlnental dnft theory was put Y

forward by - _ : o
| @) TRR 2w _Wﬁﬁr R e
Saprozoic and Saprophytic nutritions

(e}_wmﬁaw#;ﬁﬁwt

Vertebrates with four limbs are known
as -

(c) * ST WF GBS

(ﬂ | ﬁ’%’?ﬁﬁ?ﬁ E@Pﬁf s c%ﬁ c?ﬂm T Agnatha and Gnaihbstcm#t%- "

Test is preserit in’ the subphylum | of

Protochordata (‘_,i)' g |W ot

Polyp and Medusa

24p/508 . | © (Continued } S o
o - . 24R/508 o ~ (Tum Over)



(4) S (5)

3. vy G for (R o fRB) 0 4x3-12 4. (R BT TR oA BT CafiER R for o o
Write short notes on (any threé) : | e Eﬁ RIPR & e Cﬂ i \;[. hal l3+5=8
. . ' : Write étbﬁut the general charac_teristics of
a) TR [EEE o € g _
(@) _ _ kS ' : ' ‘class Ctenophora and classify the phylum.
idari cl ith tw les. -
Continental drift theory Cnidaria up to ¢ ass wi twq gxamp es.
(b} TGO prefS FetrEs L
o B S | Frolim" Izgerel TiE SRATAl $9 WE TR
Retrogressive metamorphosis in S b oo fm@ o 5+3=8.
Urochordata- - C : : - - : ' -
' Discuss the polymorphism in Cnidaria and
write evolutionary significance.

© BrACHTR FAET

' Cercaria larva - R I
| | 5. RO (BRr )R Send FIF 497 79 =1F
o o W e R e 6+2=8
(d) IR THRAEH T S o -- -
. : : _ Describe in brief the life cycle of Taenia solium

Echinoderm theory of chordates . and write its pa.thogenicity._

Parasitic adaptation of helminthes U ST _ 6208

24p/S08 . (Continued) - 24p/s08 o ( Tum Over )



Write briefly ahout the life cycle of Asoans ' ' | _ el / Or

Iumbncotdes mth proper chagram : e 5
SR o e 3 7 RS oFae Grend! 2
Rere Rca wge o) 1+7=8
o What are. zoogeographical realms? Write
seis f ' ' briefly about the distribution of vertebrates
6. Fﬁﬁﬁ i I;_ E W Wm A e in different realms.
'_aﬁﬁ—WW| B  4+4=8 . S |

Mention the cha_racters of Cyclostomata and o L kKK
classify Cyclostomata up to class.

e

wﬁﬂ% vi@%ﬁﬁﬂ%ﬂﬁﬁﬂ{ﬂﬁﬂ {
- 2+6=8

What are pfotochordates? Describe the-
‘general characters of Urochordata.

_,7.ca3c3§%ﬁ$wﬁmﬁm|@«ﬁqf@ﬁm :
.WWWW S av4=8

Descnbe plate tectonic theory Desc:rlbe the
theories pertammg to the dlstrlbutmn of
; anlmals R : - :

24P[508 o * (Continued ) . 24P—4000/508  1SEMFYUGPZ0OOCI




Total No. of Printed Pages—4
1 SEM FYU_GP BOTC1

2023

{ December )

BOTANY
( Core )

Paper : BOTCI1
( Algae, Fungi, Bryophyte and Pteridophyte )

Full Marks : 60
Time : 3 hours
The figures in the margin indicate full marks
 for the questions ' _
1. 0% Gewd A SRew: 1x6=6
Choose the correct answer :
fa) TE-cTow CTREN. SRR | R
FEY [ SohRE [ R |

Blue-green algae are prokaryotes /[

eukaryotes / acellular / multicellular.
(b) R @R T Pers [ wive [ wes /

IR E QRN Beofe =

In the fruit body of Agaricus, basidia are

produced on the gills / pileus / stipe /

thizomorph. - .

24P/392 ' -  { Twmn Over)



(c) TR ol T/ oRae [ Ry / {c) WWW@W

AR were [/ mm =i . ; Econormic importance of Lichen.
Elaters are seen in antheridium / _ o | _ o
archegonium / sporogomum / None of {d) e T avg
these. _ Ecologlcal importance of Sphagnum
(@) “TE%s 6’ T 7R AW T W2 '
- - {e) trrf%j%ma wr’-q"zmvf
IR /R [AE Tfew/w5as(q Tfew

.Sporocarp of Marsilea
. Hartig net’ is formed by mycorrhiza / ' o

' llchen/ gymnosperm / bryophyte. 3. R Cﬁ% - E@ﬁ ﬂ’ﬂﬂf ‘517@" -

(e} OO T T MR AIWT A R fors - 6+5=11
ISoloar [ sw#afar | «%'® s | CFE _ Describe the types of p1gments and reservgd
Gemma cups are found in Riccia | food matenais in dlfferent classes of algae
Marchantia / Anthoceros | Sphagnum. B _' Wﬁ? /Or _ o

R BRRE X fatedfe ) A 'RT e RERta s W R ﬁm
AV | W | o | . o o 5%+5=11

Stele of Lyoopodtum is dlctyostehc /

Give the structure and deveiopment of
p_rotostehc / solenostelic / siphonostelic.

globule and nucule in Chara.

2w e (R e wiRe) 3x4=12 4. EhEE Rew CWW’TWW@W@?W
' Write short notes on (any four): ' o 4T Cﬂ?{ W = "D@ﬁ?ﬁ?}ﬁ ﬁ‘ﬁﬁ ﬁi{@ﬁ? Bt
@ dfowms emE SR o o

Role of algae in agriculture Describe the part of life cycle of Puccinia
c G e on alternate host (secondary host) Write
(b) o G ol iR . : : different spore stages of Puccinia on wheat.

_ Range of thallus structure in fungi _
24P/392 o | {Contmued ) | 24P/392 . = . {Turn Over)



(4)

W/Or
o AT GG TS R o Tor | 11

Write an essay on the economic importance
of fungi.

5.3@’?@??{%{@@1@%@%%@@
Tomn 10

Write the evolution'of the sporophyte in the
various members of bryophytes.

| wwq /Or
Yo foae weme AT A GEETR (IR
WWW| _ o 3+7=10

With .the help of suitable diagrams, _
compare the sporophyte of Marchantia and
Anthoceros.

6. IR @ﬁﬁmw%ﬂmwm
QTS awwﬁm : 10

Write an essay on heterospory and seed-
habit in ptendophytes

_ W/Or

w%v WWW@?WWWu
1+9=10

._What is glternat_idn of generation? Explain it
~with the life-history of Equisetum.

“ kK

| 24P—4000/392 1 SEM FYUGP BOTC1
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Total No. of Printed Pages—11
1 SEM FYUGP CHMC1

20238

( December )}

CHEMISTRY
( Core )

Paper : CHMCI1
( Core Course—I )

Full Marks : 60
- Time : 3 hours

The ﬁgures n the margm zndtcate full marks
for the questtons

. UNIT—-"I : .
1. o% Sexh Al Ofe: 0 1x2=2
Select the correct answer : ' |
(@) TS R SEEREERT @R v e
S
Which of the following oxides has the
highest lattice energy? '
() BeO
) MgG
fiii) CaO
(iv) SrO

{ Turm Over |



L2

(b} @WWWWW?’H

2. o iz et (R G )

The electron affinity values of halogens

are of the order '

- fi F>Cl>Br>I,
fi) Cl1>F >Br>1
(i) F<Cl <Br<l
fiv) Br>Cl >F >1

Answer the following questions (any fwo) :
(a) AR EARSTRE Wfe CaF,, CaCl,,

{bj

24pP/395 .

- CaBr, W® Cal, 3 fee Cal, wbizeis
SIER R R
Among the halides of calcium, i.e.,

Can, CaClz, CaBlb and Ca.I2, CaI2 is
most covalent. Explam with reason.

TWWW-W%W

Electronic conﬁguratlon of four elements
are gwen below ;

A—13223 2p®  B- 13223 2p°3s!
C-1s%2s22p03523p5 D—'1322322p

{i) WWWWW?

"Which of them has the - hlghest
electron affinity?

{ Continued }

2x2=4 |

(3)

(i) WWW‘*%W?

Which of them has the lowest
1omzatxon energy?

c - mmﬂmmra cifoe, & @S
ey afe 1R 2
With the help of 'Bom-Haber cycle,
how can the lattice -energy of KBr be
determmed'9 '

mmﬁi‘ﬁ%@ﬁm
3. o e R R 3%x4=14

Answer any four from - the following
questions : - -

{a) w@@qﬂ%{ﬁmﬁsw?‘iﬁﬁmﬁ?
By @b @ RO wEReed WfE A
s ofeE @Ry 123
What do you mean by jonization
| energy'J What is its ‘unit? Why is the
second ionization energy of an element
higher than that of ﬁrst ionization
energy?

(b} mem‘rwmﬁwwg
FIWSR @RS ¥ QWA APE TN ?
TRRPR TR . 1+1%4+2=3%
What is dipole moment? ‘What is its

unit? How does it affect the polarity of
a molecule? Explain with example.

24P/395 | ( Turn Over )



(4) - (5)

(0 CO OR Wi Foifes g v R |
T T T g o e - o e
Watat¥e=8% 4, wm TeROI I® Wewr: 1x2=2

Draw the molecular orbital energy
dlagrarn of CO molecule and determine
its bond order and magnehc prnperty

Select the correct answer :

(a) CFR 9T T TS Y, A

@ @ g"‘sﬁq m*ﬁtﬁm Qg*ér o ] The mean free path, A of gas _moiequlés
r?: f‘nt;a 'tl;ammg s scale of electro- (i) St S BweR o Fer P M
galvity. L S | ' .

. ' o _ increases with  pressure and

i) C—H I=WT SET Q&'Ew g | temperature ' : h
X" 575 keal. WRYCE |
EE PRl e 2-1. wzzs(gﬁ (u)wazerazsfqﬁﬂmﬁ@mﬁm
Rl Shrea | gy S maER T

| ghe 1ot?10 resonance energy of C—H g}creasgs | Et:l . .p.re:ls;qre. . but
| qnd is 575 keal. The electro- ecreases with temperature .
. negathity of H ig .2.1_ Find th _ .

.electrgnegativity of carbon. ] () weR T wen IR T R w A

e T I
(e) VSEPR TG w asﬁ *a,-@ ﬁm W‘l E'BW . - decreases  with pressure but
A A o i , * increases with temperature '
- L 1w2=3Y | :
Using VSEPR theory, cxplain the L ) ol T SR et et R T

- structure of the following : " _ o " and
: : S : ecreases ~with ~ pressurc.
T - _ : o ___t_e_r_nperaturt? I

-

24P7395 . : : '




(b) B TR FCF WSl IRE 9w B. A

5. w'mwﬁm(ﬁwm@r):

(6)

GTFELT TN | O

The compressibility factor of a _gés is
less than unity at STP. Therefore

) Vip>22-4L
(@) Vi <224 L
(i) Vy =22.4L
(iv) Vi >44-8 L

Answe:_' the following questions (any two) :

{a)

)

“'@‘Wﬁﬁ"ﬁ?jﬁww:

What is the law of equ1part1tlon of
energy? Explam bneﬂy

WWW%&W{MWW’W

'_ﬁmr

{c)

24P/395 '

Distinguish betweeri Boyle’s temperature
and cnt1cal temperature

twr I IR o=y A aﬂ% w | %ml@
I AR gy A
V1scos:ty of a gas _in'creasés with the

increase in temperature. Explain with
suitable reason.

{ Continued }

2x2=4

(7)

6. oI 2ppTEd el

Answer the following qﬁestiéns :

(ﬂ)

()

24P/395

cmwiawﬁﬁf‘wvﬁmﬂ%ﬁs? cmwiﬁ
g AfoT Fee T T T ? 27 °C
%as@r@co2 cﬁﬁﬁ%ﬁ%ﬁWW|

1+242=5

What is most probable speed of gas
molecule? How is it related to the
average speed of gas molecule?

Calculate the average speed of C02 gas :

molecule at 27 °C.
=S/ Or

NH, 9 CgHg ST Rl vzﬁmﬁ ol stertl
790 1 Hy W1¢ He @ 3 PV, TN P 3eI7TS
wfiTe 1 AR SRS S CRT FHITe
T T LS (5T AR e ffes
9401
Calculate the  degrees of freedom for
NH, and CgHg molecules. Hy and He
always show a continuous increase’ in

PV, vs. P isotherms while other gases
have a dip in the isotherms. Explam ofn’

the basis of van der Waals’ equation.

ﬁﬁrﬁﬁ“—aﬁwmﬂﬁmwcﬁwmﬁl
w%cﬁrww‘ '

{ Turn Over )

2+3=5

4



(8) | | (9}

Explam the drop number method for b} CH3CH = CHCHBrCH,T W B

determination of surface tension of R SRR R ?
liquid in the laboratory. H
; " . ' _ | _ ; ow many stereoisotriers are possﬂale
© ) T (R R HES a TE b?_ s or CH3CH == CHCHBrCH,?
w2 | - 2 0 2
What are the phys1cal mgmficances | ' (@ 3
of the van der Waals constants a ! iii) 4
dbp? S ' ' )
and b _ SR : (i) 5
() wEE wege R I HEE! B |
Shmes o Rk fmy 0 2+1-3 | R A
| 8 R PR v fn (R o 9) - 2x2-4
Derive the equation for the law of x Ans th
_corresponding states and give the : wer the following questlons (any twe) :
statement. : . .
S g o @ Hg0 W’?ﬁﬁmﬁ%@wwn.ﬂzw
: UNI‘I‘——III - 9
7. W& m A %F‘eiem I ' 1x2=2 HaO" s neither .electrophne nor
' K ' . o nucleophile, Explain, ' .

Select the correct answer

a) W—mﬁ-wwﬁfcmmv _ ;
What  is obtained by thermolys1s of 5

b} CH; ﬁﬂ%@a@m%ﬁ—www
W L :

CHjy-group- is mare electron donating .

91

(i) @f¥e1/Arene |
fiv) 7RG/ Nitrene EEE Mesotartaric acid is’ Optlcally inactive.-
: : - : _ Explain. =~ :

-azide? . - -
f[) T@ S[ﬁ'ﬂ‘ / Free radlcal N ; : when present in benzene 'ring Explain,
fi) Fcabr/Carbocation o R s Grm%lm Fifte |

24P[395 Continued]  24P[395 ' B -
RS ( ‘ o . { Turn Qver )



(10 )

9. wod eppwE Te f -
Answer the following guestions @
(@ ¥ G T
\Write short notes on -

(x)srﬁ%wwﬂﬁﬁwmﬁﬁ@@

216x2=5

Kmetlcally and thermodynaxmcally
. controlled reaction
(i) CRERE AR AT
e e
Resolution through diastereoisomer
formation o

sy ERS

w7l /OF
() HoferfEeih 5 7 PoferREHT I
s s AR SR B ﬂfﬁﬁ RURIE
oS ¢ 1+2=3
F, Cl,
What is nucleoph111c:1ty9 Arrange

the following in increasing nucleo-
ph111c1ty w1th proper cxplanatlon

_F,01

i) o-fRefea- 2-3[55@@?!’@ R -\w s
Rt I | o . 2
Draw R- and Scdnﬁgurations of

: 2-methy1—2-b_romobutahoi.

Br- 9% I~

Br ancll

24P/395

{ Continued }

| ( 11 )

() Pt SepR oe FECERT FeEs 99 ;
Convert the following as directed :

| ) Muet
! HiC COCH

| (Te Fischer projection)

2} H2C=CH-—CH2—CH{CH2}2

fi) 4-RefE-2-RFEE-2(E),
. OiR A OR F41

Draw the structures of 4-Methyl-
2-phenyl-2(E ), 4(Z)-hexadiene.

(0 () B am et aifs B afen @
fhorat =il cis-2-butene® 7 T,
cofql o 'STR I 90

What are singlet and triplet
carbenes? Explain the products
when a triplet carbene adds to
_cis-2-butene. ' '

‘(ﬁ)@@’mﬁ@@lwmwﬁﬁaﬁ
ot SR S 1S A% %Y T S
frfae@ o |

Draw the energy profile diagram
from endothermic two-step reaction
in which the second step is rate
determining step.

HZ)-c==-

ek
24P—4000/395

{To Newman projection)

2

1+2=3

' 1 SEM FYUGP CHMC1
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Total No. of Printed Pages—12
1 SEM FYUGP PHYC1

2023
( December )

PHYSICS
( Core )
Paper PHYCl

Full Marks : 80
Pass Marks : 24

Time : 3 hburs

The ﬁ.gures in the margin indicate full nw:rks
Jfor the questions

1. wore AP Rl wE SEa! a@%ﬁ‘f@:_ 1x10=10

Choose. the correct answer from the
following : ! :

(@) wmﬁﬁmﬁ’rﬂmﬂw&a@zmsrﬁw
TR PR AT T |
. All frames of reference moving with a

constant -velocity with respect to an
initial frame are - wo

() & ol 2
inertial frames of reference -

24P/496 _ ( Turn Over )




(2)

(i) TG oPiRsl S

non-inertial frames of reference
(i} wfvs oowe Aend

accelerated frames of reference

fiv) f¥e AR PR 2
non-accelerated frames of reference

(b) T F o RfeRe VI T ©oR G T
W ?
Wh1ch of the following relanons between
force F and potential energy V is correct?

() F=-gradV
(i) F=-divV

(i} F=-curlV
() F=-[vav

{c) Eﬁ@@aﬁ%ﬁ%ﬁ%@,mw
HES TS TG .

If E is the kinetic energy of a body, then
the moment of inertia of the body is

fii 2Ex w2

i 2E

®
i) Z

®
(iv) 3E xw?

24P/496 { Continued }

(3)

.(d)@ﬁ?WﬂLWWrﬁww

—

=7. (@ 9T ST TITH TG0

EPIQ.E&

The rela.tlon between ' a.ngular

m_?mentum L and the torque T is
% = ?. Then what is the condition for
conservation of angular momentum?
@ L=t  @L=0

>

er o dL .
(m TE=O or — =0
) . {Mm =

(). ¥ =constant W) .

" fe) WWWW&W m‘&ﬁ@ (391 Iy

7Y 'S R

The velocity of a partlcle exe_cuting SHM
is minimum at a point where
displacement is h
@
Zero
(i) N>
maximum. -
(i) O R e _
" rmdway between zero and maximum

fiv) SRR ARTE & W

continuously changmg

24P/496 { Turn Ouér} _



(4)

(3 T cfge e kR 1ed w0 20, o
T EEEE 2T
If the amplitude of a simple harmonic
oscillator is doubled, then its time period

(i) 734
will be doubled
fii) TR S
will be half the previous value
(i) & AR TR @ |
will be four times the prevmus value
(w} a Af¥q

will remain same

(g) TEFE @R IR LA
The cause of fictitious force is

(i) 1 T WA (S

physical mterac'aon between two
objects

(u)wﬁ—ﬁmmmﬁ AR GoIE PRI
NN G |

acceleration of the frame of
reference compared to a non-
accelerating frame

(iii) vB1 qer e feR

interaction between two forces
fiv) RS 2751 AR TS st AT G
. . acceleration - of . the frame of

reference compared  to an
acceleratmg frame : '

-24P[496 ( Continued }

24P/496

(5]

(h) & FR% [T TR 4 L A GBS m
o P B ¢S T A SR 98 27

Coriolis force acting on ‘a particle of
mass m in a frame rotating with angular
velocity ®is

() -m@x7)

(il —%m(fﬁx?)

(i) ~2m@x7)

(iv) —% (@ x 7)

() S LRI ATADI S PSSR AT 4T
x-TFY e oS FRR | S°S T8 o Y-S
1o Froe 397 L 1 90 O A S 2R FTAR
1 T o9 2, (OF Gl T/

S’ frame of reference moves along the
positive x-direction with reference to
frame of reference S. A rod is placed
-along Y'-axis in S”. If the rod is observed
from the S frame, then it appears
() g
contracted
fiij M 20"
'élongated -
i) weiRefse oz R
unchanged
fiv) e «bre B
" None of the above

{ Turn 'Ov;er'.)



(6)

g)mﬁﬂ % Wﬁf AS FRI A @
I i<

Massless partible can have energy and
‘momentum when the particle

()

[7)

woe! AEed (SRS SeRl T 4

State the physical significance of
moment of mertla

wf%\ofwmmﬁs{@r?

(@)
() T ®o7e A What is damped vibration?
moves with the speed of light weq / Or -
fii} TR RoreLT 32 T (91 olf A . S el Wi 62

moves with the speed v_éx_'y less than
the speed of light
(i) I @EE @R @ oS
moves with the speed larger than
. the speed of light
- fiv) 35 P

has zero velocity

{e)

What is sharpness of resonance?

ﬁﬁw%aﬁﬁi?ﬁsw?&ww aRE=

What is Coriolis force? Under what

_ condltlon is it rnaxlmum'-)

W/Or

ﬁwwwgw%ﬂﬁ%mmmm
o

Cyclones are not found to occur on the
equator. Why?

2. @O ﬁw{@ ﬁm e 2x10=20 _
' () e W B e
Answer.the folIowmg questmns Lo e
What is length contractmn?
(@) cffrm Gt W ﬁw W‘I C I ) ﬁz»mts’mf%arﬁm Forlc2s [ B2

E A A

What is Galilean tr__a_nsforrnanon?
Explain it by taking an example.

" What are the postulates of spemal theory
of. relat1v1ty'9

/Or

(b) TR Topem W R o _ WW%—%W:I@%W?
What is work-energy theorem? - ~What " is" mass-energy- equlvalence in
- : _ - relativity? ' :
( Continued ) 24P/496 { Turn Over }

| 24P[496.




24P/496

{ 8)

(h) Twin paradox WA 57
What is twin paradox?

()OSRl (7 GOl E s YR 98 GBr
sfenfe £, TR wvel aNF, 19 I |

Show that the kinetic energy E of a body
rotating about an axis is half of its
moment of inertia, L

() T HFe fe (SHM)F ww@wﬂ%wm
ofem 911

Deduce the dlﬂeren‘ual equatlon of
" ‘simple harmonic motion (SHM). '

w43 / Or |

m@aﬂﬂﬁﬁw%wﬁ@%mzﬁ
¥’ mn (307 (O S
r (=® (e RBIR

T o TR (e G A |

Show that the Kkinetic energy of a

harmonic oscillator is ;mr 0
where m is the mass of the oscillator,
r is the amplitude of the oscillator and ©
is the angular frequency of the oscﬂlator

3. S @ 06 (7<) T %ceﬂ%ﬁ‘m@aew_

e o wriRedan = fe e T

Show that length (or distance) and
acceleration are invariant under Galilean
transformation while velocity is not invariant.

{ Continued )

(9)

THR 99 Ao 67 (ST @ IHE w6 CFER
o CBmiocae o (wefie fefe) wenes eerer vy
1 FRY SR 1

What is conservative force? Show that
conservative force can be expressed as a

negative gradient of scalar potenhal function
(i. €. potential energy).

O | [ cwmmwmﬁwww T

5.
Teredt |
Determine the moment of inertia of a solid
sphere about a diameter of the sphere.

WW' o . .

<1 CERAET e W €5 oo e Prked e
% AACE GOl AT (4T 790 |
Determine the moment of inertia of a hollow
cylinder and a solid cylmder about the axis of
symmetry .

6. Y=2n{l+0) ﬂﬁ’rwrc“b‘r a'r%mw, (ﬁmmm%—
Toam ot {@iXeR) |
-Establish the relation ¥ =271 +c), where the
symbols have their usual meanings.

7. m@%ﬁ@ﬁmzﬁmﬂm@wqu
HAPACET eifowr 4T | .
,Esta‘pllsh Peiseuille’s equation for flow of a
liquid through a capiilary tube. .

24P/496

( Turn Over }

2+4=6



24P 1496

( 10 )

. orgea @wwefﬁ?wm—rwﬂas et

w\/ y? o oI W 02y, (ft?%m@w
wof e Wﬁh |

Show that for a parhcle executing s1mple
harmonic motion, the instantaneous velocity
is wya? —y? and instantaneous acceleration

is @2y, (symbols have their usual meanings).

- w0
Wﬂiﬁ?{@ﬁf‘wwq%ﬁﬂ%ﬂﬁ’#
27t ©
y= 1231n(—6—+4]

-Em—ya?ﬁ B, t PSS T 1. en%m (z)ﬁ'w
(i) IR, (@) Wik e, fiy) t=1-25 GEYS
_{Y, (v} t =2-5 CPES (I AF (vi) t =5 (BIFYD
R A AN '

The equanon of motion of a parttcle
- executing SHM is given by
y=12sin [E‘i + -E]
here y is in cm, t is in second. Calculate
(i) amplitude, (i) frequency, fifif initial phase,
iv] displacement  at. 1 = 1.25 second,
(v) velocity at t=2-5 second ‘and
{vij acceleration at t =5 second.

( Continued }

24P/496

(11 )

9 FO =I-2m(mxv) m(mxr]ﬂﬁﬁﬁtﬁmw

IS Ry IERE T, mﬁawﬁaﬂm@ﬁaﬁm

m S T GBR @ v, 7 FNGE TP 959 |

Derive the relation ‘
Ry = -2m@x 3) - mo (@ x 7)

- .
where Fy, is fictitious force, ® angular velocity

. of rotating system, 3 velocity of a particle of
~fllass m, ¥ position vector of the particle.

T/ Or

(a) (RS (@ GG 2PRA ANEA <56 FUN 9Bl $oFS
P AREPFe I oS-I G IEE IR
G TR |
Show that the total ohserved force on a
particle in a non-inertial frame is equal
to the sum of actual force and fctitions
force.

(b) W’ﬁswmmwww{

. Discuss the applications of Coriclis
force.

(a) NECFeP-IET AR TEEIR wmw
0|

Discuss the results of Michelson-Morley |
experiment. -

_ {TumOvef)



‘ (12

(b} T FRCIIDAT HRAICHT AN AN 3
Explain the term ‘length contraction’.

11. {a} Wﬂ%@waﬂ@ﬂeﬁﬂ“ﬂaﬁrmﬂw&w 4

Derwe an’ e:xpressmn for relauvxsnc

ﬁﬁ' %@mai I

';.5 _v*ariatwn 9f maas mtl} velocrcy

Write an expression for relativistic

Doppler effect.

24P—3500/496
o
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' for the questions

(@) 3 (i) -
cosa +cosp +cosy = 0 =sina+sinp +siny
(o7@ (74 Sal @ (then show that)
sin? o +sin? B+sin? ¢ BEEERR
= cos? o +cos?B+cos?y = %
CIEs (a.nd)
51n2a +8in 2[3 +s1n 2y
. =Cos20; +_co_s_2_ﬁ +cos2y =0 5

24P/493  (TunOver)



(2)

weq1 / Or
(9S4 (7 (Show that)

sinh x —sinhy = 2cosh - (x + ysinh L
nhx-sinhy 2§osh2(x+1;)31nh5(x—y)
coshx +coshy = 2coshl(x +y)'coshl(x -y

(b) %a%cosaﬁaaqu@m
|

Expand sino - and cos in ascendmg
powers of . '

w31/ Or
431 (¥ (Show that), 1 (if)
u= Iogtan(n+9)
_ 4 2
(8 (then)
fi) sinhu =tan® |
fij tanhu =sin@

() CH{SA @, T ne N 5F
Show that, if neN, and

- ’
L+0" scq +ex+ex? +o £, x™
(S8 (then)
Co +C4 +eg FRINEIL S B e

24P/493

5

( Continued )

[a+1b)"+(a 1b)n-2(a +b2)2ﬂcos( tan ! b)

(3)

5o/ Or

3641 A (Show that)

a
- (@ ﬁﬁﬁ'ﬁ ﬂgﬂtﬁ W M ' 1
State Leibnitz theorem. -_
p) v R @ @Ry, R 3

{c)

@

) lim

24P]493

Find y, of any one of the following :
i)y y=e™ sin(bx+c}
@ y= tan 1 X

a
T (If) y=1{x? —1)" (o® Tyl @ (then '
show that) '

(x "1)yn+2+2xyn.+1 "'(n"'l)yn“ . .3.

W PoeR ﬁw sl asﬁ ft G cn%ﬁ ™

e 79 - _ 4

Use L’'Hospital's rule_ to evaluate any

one : S :

IOge(l:"'x
x—0 log, cOSX -

L eftlogufl-x-1

i tim € +log,(1—x)
x—20 -t_anx—_x

{ Turn: Over }



te)

(a)

(4)

o2 ERETE YRR TAl TR FeCB BN

_W"f"ﬁﬁ'ﬁ,’lﬁqﬂ@ ﬁcfmﬁn

= 4

Use first: dé_r_ivativé té‘st to detect the
extrema and critical point of the function
flx)= x3, if they éx_ist.-

LI R
SRR { _=.f;"23innxdx ;neN

n

08 (TSl (T (then show that)
n-1 n-3 n-5 2

I
T T a2 n-a4 3

. cifeur (when) n¥'® Y (n .is odd)

: I n-1 n—3_n—5 l r
_ " n n-2 n-4 22
- &t (when) n¥# I (n is even). 5

24P7493 .

weRr/Or
47 (7 (Show that)

J'ax3(zax_x2}3;'2dx= (QTE 23)

~ { Continued )

(b)

(5)

() QERTEER R . 1
Define rectl.ficatlon :
(u)ﬁWWB 0% *[1 6 = nt‘aw%lﬂ
Tfepear ;- | 4
Fmd _:the__ length _of the curve
- measured from8=0toB=m:
x= eB(Sin g +2 cosE)
2 2
y= eﬂ(ccos.E —Qsing)
L2 2
w%91/Or
cﬁw a - |
Show that the length of an arc of the
curve - : '
xsin t'+ycost = f (t}
xcost - ysint = f ”(t)
_ a—cﬁa 41%' BT 7Y ®q '
is

<)

Cs=fO+ f-”(t}_-sfk.__ B

WS k o W £7% (where k is a

constant of 1r1tegrat10n) I

W‘MWQW_%Q%@QTCW :
Www%ﬁﬂwﬁﬁﬂ‘ﬂw .5

.- Find the volume and surface area of the

24P/493

solid generated by revolwn_g_ the astroid :
2,2 2 '
. X3 + y{i = a 3 .

(Tumn Over).



{6)

G /Or
T TRATEET I AT G TS T
R CAMMG! TEBH RS o oFrery e ffy
9 -

Find the volume and surface area of the

solid generated by revolving the cycloid
about its base :

_ jc=a(t+'sint); y=a{1+;:ost)

4. (@) (i) S AET T
A5 o 2SIy %7y 5 e IR
[
Fill up the blank :
- A map is invertible if and only if
lt is

fii) @Y @ﬂﬁf:_A—)B'W g:B->C
G -AfRER EIF, (T gf A C €

G- IRS) R T :
. Showthatif f: A—> Bandg:B—>C
are one-one-onto, then - so is
gf :A=C. .

b) ﬁ%@@ﬁ@Wﬁqu|
' State and prove Euclid’s algonthm

{c (1), a= b(modn), farac) C'?‘%L@T A (then
show that)

‘ged(a, ) = god(b n)
24P}493 '

{ Continued )

7

5. (a) <51 WS AR gORT AN e

Define solution of a linear systern of
equations.

(b} W@ﬁ@ﬁwaﬁhﬁwﬁéﬁﬁ
(SER R Tz fewn | ' :

Give an example of a set of linearly
dependent vectors containing more than
one element. '

fc} @B (Mo Rem e el fiemy |
' Define Echelon form of a matrix,

{d) b1 e R oo o1 anafie 9 e
o ogfs -
' State any two elementary row operatlons
permissible on a matrix.
(e} wE (Dewwe 9fiew wrerRte B

Reduce the following matnx mto echelon
form :

4 3
2 3
1

1
3
13 4

WO W
=

ij] WWRREF@WW

Reduce the following matrix into row .

reduced echelon form (RREF) :
fe 1 -3 -1
{110 1 1

24P/493

=

{ Turn Qver )



(8)

'(g) @ﬂwm,wrﬁmﬁﬁmﬁﬁ% 5

Show that the followmg vectors are
lmearly dependent

L12), .25, 6349

Ckk ok
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