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( Held in January/February, 2022 )
BOTANY .
( Core )
Paper : C~2

{ Bio_molec_ulés an_'.d"" Cell Biology )

Full Marks :.53
Pass Marks 121 -

Ttme 3 hours

- The ﬁgures in the margin md:cate ﬁdl marks
: Jfor the questzons

1. (@) Fill in the blénks'; 0 U7 14141=3

(i} Conjugated':lfﬁrd.téiﬁnt"-édhsists df_ -
- amino acids arid-a - - o0

(u} The hydrolys;ls of fat by orgamsms '
is called -

{m} Thc cells of : the \ iﬁulﬁcellula::-
.organisms . are. . -held . together.:

22P741 - . (Tum Guery



{p} Choose the correct answer : 1+1=2

fij Non-reducing commercial sugar is
- ghucose/sucrose /fructose.

{u} Active tra.nsport in b1olog1<:al :
membrane utilizes sucrose/ATP
energy/AMP/axﬁiﬁo acid.

Write short notes on any three of the

* following : 4x3=12
{a) Enzymes as biocatalyst _
(b} Function of messenger RNA
fc) Lipid synthesis in ER
(d) Role of microtubules
3. Descnbe the structure and functions of
' proteln with example. . B6+6=12
Or
Wrife short notes on the following : 4+4+4=12
(a} Ramachandran plot c _ |
(b} Functions of fatty acids - o
(@) - Significance of meiosis
-4, Why are Imjtoch'ond_ria and éhl_oroplasts
- considered” as‘. semiautonomous - cell
organallae? Describe in detail the structure
and functions of mitochondria. 4+8=12
22P/41 ( Continued }

22P—3400/41

Or

Write explanatory notes on the following :
6+6=12

fa} Endosymbiotic theory
() Cell cycle

Write short notes on any three of the
following : : 4x3=12

{a) Fun(_:tion of Golgi apparatus
(b} Laws of thermodynamics

{c} Role of enzymes

{d) Phosphoglycerides

fe} -Propert_ies of water .

* kK
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; 2021.
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| BOTANY
( Core )

~ Paper : C-1
{ Microbiology and Phycology ]

FuII Marks 53 .
Pas_s_ Marks : 21

_ Tcm 3 hours

The ﬁgures in. the margm indicate ﬁdl marks
for the quest:ons S :

1. {a) Choose the correct answer of the -
: following : . 1x3=3
(i) The thallus of Volvox is called as
_ coenocyte / coenobmm '/ colony /__
ﬁlament '
(i} _The B prmc1pa.l ' 'pigme_nt _:'in
' Phacophyceae is phycoerythrin /
fucoxanthin =/ xanthq_phy]l /
R phycocyamn T =
(lu} Fertﬂlzatmn in. Chlamydorrmnas 15';
. mesogamous /. anisogamous, /
cogamous / 1sogamous : }

22P/40. - | ~(Tum Over).



3.

22P/40 -

organisms}.

(b} Fill in the blanks of ‘the following : 1x2=2

(i} Many bacteria bear minute hairy
© structures on their cell wall, these
are called _

.(ii) Conjugatilon‘ of  Dbacteria was
discovered by - __.

Write short notes on the ‘following
{fany three) . 4x3=12

{a} Role of algae in agrzculture
{b} Evolutionary mgmﬁcance of Prochloron

~{c) Role of bacteria in industry

(d) Role of virus in vaccine production

G_i';ré' é .détét.ile.d_'a_ccbunt.-_o'f_'athe .rahge of
thallus structure in algae with suitable
diagrams. .. S . 8+4=12

Or

What is meant by ‘alternation of generation’?
Explain it with reference to the life history of
Polysiphonia. How are the spores dispersed
in thls plant? o 2+8+2=12

Describe the characteristics of Mycoplasma.
How are they different from bacteria and
viruses? Mention ‘some of the diséases
caused by " PPLO (Pleuropneumoma like

N e 4+4+4=12

( Contintied }-

22P-—3400/40

Or
Answer/Write explanatory note on the
following : _ T 6x2=12

{a} “Bacferia ~are both good and bad
~associates of human civilization.”
Justify the statement.

{b) Phases o_f bacterial growth curve

What are viruses? Are they living or non-
living agents? Write about the methods of
their transmission and the control measures
of a typical plant viral disease. 1+3+4+4=12

Or

What are viroids and prions? How are they
different from a typical virus? Draw and
describe the structure of tobaccbh mosaic
virus. 2+2+2+244=12

¥k 4k ok
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CHEMISTRY
( Core )
Paper : C-2
{ Physical Chemistry ) .

Full Marks : 53
Pass Marks : 21 . -

Time 3 hours S

The figures in the margin indicate full marks
Jor the questions

1. Choose the correct answer from the
- following : - ' . 1x3= 3

faj At 27°C, the kmetlc energy of two
o moles of Ny is - :

(i) 74826 J
(i) 37413 J
. i) 24942 9
v O

20P/159D - - ( Turt:-Over )



(2 ) . 13

{b) With the increase in temperature, the : ‘fe} At what temperature the root mean
viscosity of a gas square speed of nitrogen. at 27°C

o would be tnpled?
{i} increases

i) decreases ' () Show that in face-centéred cubic
: - : ' ! . lattice 74% space is occupied by lattice
(iiij) at first increases then decreases ; ' points. . :

(iv) remains same o (¢) Explain why an.aqueous solution of

Na,CQGj is basic in nature

{c} Out of the four liquids given below, the

cznge; Chal.?ng lowest vapour pressure at I NP1

{1} carbon t_-etrac_h-lor-ide-. ' - © 8. Answer any two from ‘the following

questions : - 7x2=14
fii) benzene

faj (i) Write kinetic gas equation. From
this equation, derive Boyle’s law.
-fiv} water : : _ : : 1+2=3
_ . (i} Derive the relation between mean
free path and coefficient of
viscosity of a gas. Explain the effect
.of temperature on the viscosity of a

_ (iii) chloroform

2. Answer < any four from the following

questions : © 2x4=8 - gas. S 3+1=4
{a} EXplam why we have to deﬂne the heat ' o) ' i) What'.is : e‘quipar-titi on bf‘ené’r‘gy? In
capacity of gases under constant _ the light of it, calculate the total
pressure and  constant  volume | . energy in joules associated with
condition. _ ' S . one. mole -of - the following
.{b) W t- the SI unit of der Waals’ melecules at 27°C.: . 1+1%+1%=4
rite e unit ol van ! ; _ 13y '
. constants a and b Mention the © . (1’ _02 i
physical significance of &~ ' ' -2y Hy0

20P/ 159D o _ { Continued ). ~ 22P/i59D ( Tern Over')



(11} Calculate the volume of 5 moles of the liquid relative to that of water

_.methane at 30 . atmospheric ' . and also absolute viscosity at 20 °C.

pressure and 0°C. At this . . Density and - viscosity of water

temperature and pressure, the ' at 20°C are 0995g/ml and
value of Z is 0-75. 2 _ - 1002 _mi]lipoise_ respect_ively. 2+2=4

(@ ﬁnueﬁggal Jugs?i%z can nevet be 1 . {ii} Define coefﬁment of viscosity of a
4 ) ' ' ' - liquid. 1

() (i) What is cr1t1cal phenbmenon?
Derive the expression for the
critical constants of a gas using

van der Waals’ equation of state. 1+3=4 : UniT—IHI
fii) For one mole of a gas, express van : o ' ;
" der Waals’ equation in the virial . B. Answer any two from the following

form. : 3 questions : _ 414 x2=0

{a) (i) Derive an expression showing the
' 5 o ' relation between the spacings of
UnrT—II ' : the lattice planes and the wave-

O _ : . length of the X-rays used to study
4. Answer any one from the following . the crystal system. 3

questions : ' 5 _ T '

{a) Define the term ‘surface tension’ What ' (id) Draw (110) plane in a cubic )
is its SI unit? Describe the laboratory ' - crystal. _ ﬁ o 1%
method for determining the surface . o -
tension of a liquid. I . S : (b} (i} Discuss Schottky defects and

' ' Frenkel defects of crystal giving .

fb)  fif The time of flow of water through
Ostwald  viscometer is 148

minutes. For the same volume of a

liquid of density 0-792 g/ml, it is

2-42 minutes. Find the viscosity of

examples : _ 3
. (ii} _Calculate ‘the number of atoms
present in a face-centered cubic

unit cell. e 1%

22P/159D ) - [ Continued j 20P[159D ( Turn Over )



{ 6 ) | ( 7))

(¢) i} What are liquid crystals? Write two
' ' lmportant properties . each of
nematic - and  smectic  liquid

{c} (i} What are acid-base mdlcators'r‘
Describe  Ostwald  theory  of
indicators taking the example of

crystals. o 1+1+1=3 phenolphthalein. | 143=4
1) e structure of CsCl is different (i} Explain  why methyl  orange
o that of NaCl though both have indicator is not used as indicator
the similar formula. Give reason. 1% /in the titration between a strong
' acid with a strong base. 1%
' (iii} Calculate the pH of N/50 HC1 "
Unt—1v ' solution. 2
6. Answer any fwo from the following
questmns : 7x0= 14 -

(a) fi) What is salt hydrolysis? Prove that
_ the aqueous solution of a salt
formed by a strong acid and a weak

base is acidic in nature. . =~ 1+3=4

fii) Write any omne difference between
solubility and solubility product of
calcium phosphate. 1+2=3

{b) (i} Deduce Heri‘d‘er's_en- | equation for
acidic buffer and basic buffer
‘solution. - : - - 2+2=4

(i) Determine the pH of a solution
obtained by mixing equal volumes
of 0015N NH,OH and 015N -
: NH4N03 solutions. {pr of NH,OH -
is 4- 74) o _ 3
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( Held in January/February, 2022 )

'CHEMISTRY
( Core )

Paper : C-1
( Inorganic Chemistry )

FuII. Marks : 53
Pass Marks : 21

Time : 3 hours |

The figures in the margin indicate full marks
Jor the questions

1. Choose the correct answer : : 1x6=6

fa) A golf ball has a mass of 40 g and a
speed of 50 m/s. If the speed can be
measured within accuracy of 2%, the
uncertainty in the position . is

@) 14x10%1m
i) 14x10°%0 m

i) 1:3x 10730 m
m

fiv) 1-:3 x 10731

20P/159C - : { Turn Over )



(b}

(c)

@

e}

" 22p/159C

(2)

Among the following, the third
ionization energy is highest for

(i) Mg
(i} Be
{iii) B
fiv) Al

The pair of species with the same bond
order is

(i) 02 and B,
(i) O and NO*
(i) NO and CO
(iv) N, and Oy ~

The type of hybridization in NHj ion is
() sp’

(i) sp?

(iii) sp

fiv) dsp®

The shape of SF, molecule is
(i) square planar

fii) tetrahedral -

(iii) T-shape

fiv) see-saw

{ Continued )

(38

(i The oxidation number of chromium in
potassium dichromate molecule is

fi} +6
fi) +4
i)} +3
fiv) +5

2. Answer the following questions : - 2x9=18

fa) Write Schridinger’s wave equation and
give the meanings of the symbols used
there. B 1+1=2"

(b} What .ére' normalised and orthogon.al
wave functions? _ 1+1=2

fc) Explain in the light of eﬂ'eét_ive nuclear
charge that CI” ion is larger in size than
Cl atom. _ ' 2

(d) .Zn and Cd ﬁave “négat.ive' _' vélﬁes of
. electron affinity. Explain why. 2

fe) Explain two factors on which the
elctronegativity of an element depends. 2

[/ What will be the bond order and bond

energy when you remove an electron
from O, molecule? : 2

02P/159C S { Turn Over )



(4) | (s

(g9 Using VSEPR theory, predict' the {c) (i) The velocity associated with a proton
structure of the following : = 1+1=2 _ ' moving in a potential difference of

(i CIF, 1000 V is 4-37x10° ms™t. If a

. hockey ball of mass 0-1 kg is moving

(ii) XeF, with this velocity, - calculate the

wavelength associated with this

{h} There is a decrease in bond angle from | velocity. : ' 2
NHz (107°) to H,O (104'5°) and an _
increase in b:)nd angl'e from OF, {(105°) (i) How many electrons in an atom
to OCl, (111°). Explain why.. 2 ' may have the following quantum
- numbers? 1+1=2
i) Explain covalent character in ionic . ' 3 _
compounds with the help of Fajans’ _ - 1. n=4, mg=-1/2
rules, : 2 2. n=3,1=0
- 8. Answer any two of the following questions : 4x2=8 | 4. Answer any fwo of the following questions : 3x2=6
{a) . (i) Draw the shapes of different fa} Mention two factors on iarhich the
d-orbitals. electron affinity of an element depends.
- (i) Explain the contour boundary Explain why the electron affinity of F is

dingram. _ 40=q lower than that of _Cl.. ' 1+2=3
(b} Mention two factors on which the
ionization potential of an element
depends. The lst ionization potential of
Be is higher than that of B, while the
2nd ionization potential of Be is lower

(b}  fij An atom of an element contains 29
electrons and 35 neutrons. Deduce
the number of protons and write
the electronic configuration of the

element. o 1+1=2 than that of B. Explain. 1+2=3
(i) Using (n+1) rule, predict which of : o ' ' o
the following orbitals has highest : {c} Calculate the effective nuclear charge
energy : o o ' for the last electron of sodium ion. How
5p, 5d, 5f, 6s, 6p ' ) - do effective nuclear charges vary while
' - ' moving down a group? 1+2=3

22P/189C - ( Continued ) 22P/159C ( Turn Over )



(6 ) 7))

— is more viscous than
5. Answer any four of the following questions - (if) Glycerol is m
- - 3x4=12 glycol

N ' ey s in water
{a) What is Born-Haher cycle? Show with (i) Salicylic acid is insoluble m
example, how the lattice energy can be o i
obtained. . 1+2=3 is standard electrode Po.tentlal;
' o S gha;;u'n two -applicatiqns -of sta_mdar
el}élétrode potential in inorggmc reactions. 14923

() Draw the resonating structures of the
following molecules and ions : I+1+1=3
- * Kk
) 802
tij RCOO-
(i) CgH,

- {c) Dis;cuss inter- and Intra-molecular
hydrogen bonding  with suitable

examples. 3
{d) Draw the molecular orbital energy-level
“diagram for- N, molecule and calculate
the bond order. B T 2+1=3
fe) Explain the followih_g in the iight of i
hydrogen bonding : o 1+1+1=3 Coa
(1) Density of ice ig .Iowef than ' water :
| o i c1
22P—2700/159C 1 SEM TDC CHMH (CBCS)
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Paper : C-1
( Non-Chordates-;I }

Full Marks 53
Pass Marks 21 _

Ttme : 3 hours

The figures in the margm mdzcate ﬁ.dl marks
ﬁJr the questwns

1. Fill in the blanks ;: = 1x5=5
fa) Amoeblc dysentery is caused by
- (b) Canal system is found m _
{c) Interstltla.l cells in Hydra form

() In 1e].lyﬁsh the mouth is at the end of the

{e) Excretion in flatworms is performed by

22P/321 - ~ { Turn Over



(2) (3)

2. D1st:mgu15h between any two of the followmg 7. Write the general characters of Metazoa. -4
: 3x2=6 : '
Or

(@) Pmacoderm and Splcules . Explain in brief the pathogemclty of Taenia

(b} Polyp and Medusa : : solium. |
(c) Platyhelmin.the's' and Nemathelminthes ' 8. Describe the life cycle of Plasmodium and its
' pathogenicity. 4+3=7
3. Write short notes on any three of the 9. Describe in brief the life cycle and

following : ) 3x3=9 pathogenicity of Ascaris lumbricoides. 3+3=6

fa) Canal systen_i in sponges or

' Mention three characters and give the

" classification of Platyhelminthes up to class.
. ) 3+3=06

(b) Locomotion in protists
() Coral reefs
-{d} . Ctenophora _ dok k.

_ 4, Explain the sexual and asexual reproductlon
of protist. _ _ L 6

5. Descrlbe brleﬂy the food trapplng by sponge
cells. . _ 5

: - _ Or_’ ' -
Discuss the polymorphism in Cnidaria.

6. Explain the evolutlonary &gmﬁcance of
Ctenophora : _ 5

20P/321 o { Continued )  22P—4500/321 1 SEM TDC ZOOH (CBCS) C 1
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Paper : C-2

{ Principle of Ecology )

Full Marks : 53
Pass Marks : 21

" Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Select the correct answer from the foﬂowiﬂg :
1x5=5

fa) Which in the following is a proper food
' chain shown a preoducer, a herbivore
and a carnivore?

i) Grass—Insect;Elephant
(i) Pl_énts%Rabbit—Tiger |
. (it} Fish—Insect—Whale

i) Tiger—Rabbit—Owl

20P7322 - | { Turn Over }



(2) 5 ( 3)

(b} In which year, the concept of an : fe) The study of interrelationship between
ecosystem was first formally proposed by a species and its environment is called

the English botanist Arthur Tansley?
{i) forest ecology.

) 1932 (i) autecology

fii) 1935 {iii) synecology

(i) 1938 , (iv) niche

fiv) 1972 2 (a} Wnte short notes on any two of the

following : _ _ 4x2=8
(c) Denitrifying bacteria change _ . - {i) Survivorsbip_ curves
(i} nitrite to nitrate . | | i) T and K strategies
- {ii} nitrate to nitrogen molecule | .  {iii) Lotka-Volterra equation: for compe-

tition and predation
" {ifi} nitrate to nitrite

) . o _ : {b) Write brief notes on any two of the
fiv) nitrogen to nitrate _ : : following : _ 3x92=6

(i) Ecological pyramlds

_(d} Biosphere refers to (i) Ecological succession ‘with hydrosere

(9 plants of the world . fiii) Nitrogen cycle
(i) area occupied by living beings ' | '
' ' : 3. Write a note on the importance of wildiife
{iii) special plants . conservation. : S
Or '

(iv} plants of particular area Explain any five abiotic factors of ecosystem.

22P/322 | { Continued ) 22P/822 .. (-Turn Over )



(4 )

4. Define ecosystem. Write about the different
types of ecosystem and in detail about forest
ecosystem. _ 1+2+4=7

Or

What is food chain? Describe Y-shaped food
chain. _ 2+5=7

5. Answer the following questions :

fa} Define populatibn growth. Describe the
exponential and logistic growth curve,
its equations and patterns. 2+10=12

(b} What is Géms-s"__ ﬁﬂnciple in eéology?
Describe it with laboratory and field
examples. 2+4+4=10

22P—4500/322 . 1 SEM TDC ZOOH (CBCS) C2
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PHYSICS =
( Core }
Paper C—l
( Mathemat:ca! Physics—l )

. Pdés'Marks 121 .

Time : 3 hours :_'

The figures in the margin mdtcate fuL‘. marks
Jor the :que._sctw.r%_s R

1. Choose the correct answerl B 1x5 5
(a) The partzal denvapve of g;,;e +2xy
) 23ye® +xy?)
) 29 + 4P
fiti) { ye?* + 2yé]

(iv) None of the ‘above - =4 17

22Pf84 o { TurniQver J:



(-2 )
fb) The degree and order of the d:.ﬂ"erenual
equation
d%y [dy}
-3
dxg dx + 2y = e
i) 2and 2=
fii} 2 and 1 -
{iii) 1 and 2. -

{c)

(w} None of the above

R

If A is an irrotationial vector, then
§ AT
(i) VxA=0"

(i) VA=0

h '@

- 22P/S4...

(iv) None of the above

By Gauss dzvergence .i:he(.)r"e-m', -
) I V.Adv equials to EE R

- -

(i),,JsA'dS A
(i) $.A-dr
i) $.A-dS

fiv} None of the .above . . ..

{ Continued. }

(3)

(e) A normal to the surface - ¢(x, y, z) €

is g;wen by

. - {1}._ V_-_¢

@ Fxp
(i) V¢

" {iv) None of the above

2. Answer the following questions : . 2x5=10

(ﬂ_)

(b

(c)

@

{e)

22P/54 -

. .1
Show that lim sin— does.not exist. -

For what values of a, ﬁ and B are
perpendlcular if A - ai —2 _}’+k ~and
B=2ai +aj-4k? "

What is a Wronskian? How is it used
to find the hnear dependence of two
'functlons'-’ . L

Show that E is '.f'pe_rpe_ndicu'_lar to A,

i B Oandﬁz'—--.
' = T

Evaluate usmg the property of Dxrac
 delta function : °

- j_*:xa(x-4)dx._- EE

{ Turn Over )~



3. Answer any five questions .'fr_o_m the

following_ :

(@)

b

fc)

(d)

22P{54

4x5=20

What do you mean by linearly
dependent . and linearly independent
solutions of a homogeneous equation?
K y(x)=sin3x and ya(x)=cos3x
are two solutions of ¥ +9y =0, then
show that y{x) and. Ya{x) are ]mearly
mdependent solunons T 1+3=4

If z(x +y)= 'x2'_+ y2 ; then show that

: 2 - _ _
9z 22| _, 1.-—6—2—6—"’} 4
ox dy) dx Jy N

- Solve - th_e “differential 'equation ’

d? dy dy
=3—=+2y=0
dx2 dx =

Hence ﬁnd the solutlon for

dy de+2y S T 3r1-4

What is directional derivative? Find

the - - directional .. - derivative -~ - of
p=x2-2y% +4z% at (1, 1, -1) in the

direction 2+ j-k . . 1+3=4

{ Continued )

( 5 )

'{e}'_ State Bayes’ theorem of ' probability.
6 cards are. drawn . from a pack of

52 cards. What is .the probability that
'3 will be red and. 3_b1acl_<?_ L. 1+3=4

State Green’s theorem m.' a plane

.. Starting from Green’s theorem, -show

that the area bounded by a ‘closed
curve is glven by . :

| “Q'Ff’c(x'_dy: —ydd  1+3-4

4. Answer any three questions from the
following : '

6x3=18

fa) What are complementary function and

particular integral of a differential

equation?  Solve the  differential
equation -
Ay Ldy . 2
) + 4'5 + 4y =X
X ' 1 |
if y(0)=0 and y(0)=§. _ 1+5=6

Define line integral and surface
integral. Find the total work done in
moving a particle in a force field

given by F= 3xyi - 5z + 10xk along a
curve x—t2+1, y= 2t2 z=¢t% from
t=1to t=2. _ 2+4=6

{Turn Quer } .



(c) - Show that F={2xy+z°)i +x%j+3xz%k.
s g ‘a conservative - force ‘field.- Find the
©0- sealar” potential: * Also - find - the “work
" done in"moving an object from (1, -2, 1)
to (3, 1, 4). 242+2=6

(d) What = are " curvilineat' coordinates?

" 'Describe the ‘term ‘scale’ factor’ in-
curvilinear coordinatés.” Derive  the
expression for divergence of a vector in
curvilinear -~ coordinates. Hence write
its expression in spherical polar
coordinates. 1+2+3=6

22P-—2500/54 "1 SEM TDC PHYH (CBCSf:€1 -
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PHYSICS
( Core }

Paper 1 C-2

{ Mechanics )

Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
' Jfor the questions

1. Choose the correct answer  from the
following : o - 1x5=5

{a} The angle of projection for a projectile _
whose equation of motion represented

by y= %w%xz is 'give_n._.by
(i} 59°

(i) 60°.

{iii) 30“

fiv) 65°

2P/ 5SS { Turn Over )



(b) In case of perfectly inelastic cq]lision : _ {dj If the displacement of =a particle -
executing SHM is represented by

" fi} momentum is not conserved, KE is _ _ -
conserved y=10 sm[l(}t - E)

. . : then  maximum velocity. of th
(i) momentum is conserved, KE is niot ' ity ¢

conserved particle is.
. fi) 10
fiii} both .momentum and KE are _
conserved fii} 100
fiv) both momentum and KE are not {iit) 60
conserved
' fiv} 600
e Masé of a body measured by a spring fe} A photon is moving with a velocity ¢
balance is T . ' in frame & and &' is moving with

- - velocity ¢ relative to frame S, then the
) inertial rﬁass _ : ' velocity of the photon as measured by
- - _ o o an observer in frame Sis ' '

(i) gravitatiohé.l mass . - (i) 2¢

i) both gravitational and inertial . fii) ¢
mass i : .
. - (i) &

fiv) None of the above fiv) None of the above

20p/8§ : - ( Contintued ) 22P/55 | ( Turn Over )



2.

22P/56

fa)

(b}

{c)

Prove that the change in kinetic energy
of a particle is equal to the work done

_on it.

The position vector of a particle of mass
m and angular velocity @ at any instant
t is given hy 7= Acosmtf_+Asinwt},

where A is a constant. Prove that the

force _acting on it is conservative in
nature.

Or

Show that the angular momentum of a
body moving under the central force is
a constant of motion.

Two bodies. of masses 10 gm and 5 gm

~have position vectors (2{ +3j—k) and

(i — j + 3k) respectively. Determine the
distance of the centre of mass from
the origin. '

Or
Show that for a simple harmonic

oscillator the total - mechamcal energy
is constant.

{ Continued }

3.

4.

22P}S5

( 5

(d} Show that the moment of inertia of a
body rotating about an axis with unit
angular velocity is- equal to twice
the kinetic energy of rotation about
that axis. '

fe) What is Poisson’s ratio? Explain_\#hy its

practical value cannot be negative. 1+1=2

Obtain the expression for the final velocity of
a rocket moving in a constant gravitational

field.

{a) Obtain the expression for the moment
- of inertia of a hollow cylinder about an
axis passing through its centre and

_ perpendicular to its own axis.

-Or

State the general theorems on moment
of inertia. Assuming earth to be a sphere
of uniform density p and radius R,
“determine the moment of inertia of the

earth about its axis of rotation. 2+2=4

(b) Prove that the acceleration of a body
"of circular symmetry rolling down in
an inclined plane without slipping is
independent of mass of the body.

K { Turn Over }



Write the main assumptions in deriving the
Poiseunille’s formula, Why this formula fails
in the case of g tube of wide borep . 2+1=3

fa} Find an expression for the gravitationa]
potential due to. g solid sphere at the
centre of the sphere. ‘ :

Or

What g gravitational potential?
Describe  how the  gravitationa]
Potential and fielq due to a spherical
shell vary with distance graphically. 1+3=4

(b}  What are Beostationary ang polar
satellites? Which satellite can he used
for remote sensing? _ o 2+1=3

7. What Is forced vibration? Obtain the steady-
state function for such vibration. _ 1+4=5

8. Obtain an €xpression for Coriolis force for a -
" particle moving with respect to a rotating -

frame.
9. (@ Describe the .Michels'c_m-MorI.ey
. eXperiment and explain the physical

significance of negative resuits, 4

22P/55 . - Continued. )

22P—2500/55

( 7))

Or .
Deduce the formula for -relatlwstlc .
variation of mass with velocity.
(b} Show that the rest mass of a photon is ,
ZEero. '
{c) Find an expression for the relativistic
C .

length. contraction.

R E 5
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l. {q)
(b)

(c)
@
(e)

X

 R2P/52.. .. .

Jor the questions.

Write the value of %“(co'éh xj. 1

Inverse hyperbolic vsineis: 'symmetric. =
about a line. Write that hne 1

Write the value of y,, . 1f y = Cos (4x+3) 1

Deﬁne -point of mﬂectmn o 1
Find -——(tanh\f1+x ']'-:'-"' o 2
Show: that s1nhx is: an ‘increasing:
function of X gudn g .2
{ Turn Over: )



(g}

")

@

0

- b

{c)

22P/52

-fi) lim

Show that y=x? is concave up on

(— 0, Cﬂl.

Show that coséch™lx = sinh™ - .
. Or

Find the asymptotes of

X2 +2x5°% - xy? -2 +Bxy+ 32 +x+1=0

Find y,, if y=sin®x.
- Or. '

' Find Yy, if y=x33mx.-

Evaluate (étny onej :
) . e* __.esinx
fij limp ——————
: _x—>(_} x—.smx

tandx
] tan x

Find j tan® x dx.
Or. .
3
Evaluate j1x2(1-x)2dx-

- Obtain the reductlon formula for

Ism xdx

Obtain the rcdt__:tc_tion formula for -
| 'j‘x'“e“xdx

{ Continued )

4

(d)

{b}

(c)

{d)

e

9

22P/52

{3 )

Or
Find the volume of the solid generated
by revolving the region between the

parabola x=y?+1 and the line x=3
about the line x=3.

Find the volume of the solid generated
by revolving the region bounded by the

curves and lines y=x, y=—32€—, x=2

about the y-axis.
Write the. equation xZ2+y?=1 in-
parametric form. -1
A function y = f(x) is defined on [a, b].
Write the domain of the function after
. given a natural parametrization
x=t, y=fit) 1
Write the parametric formula for Ex—-—f 1
Write the equivalent Cartesian equation
of the polar equation -rcose =2. 1
Fmd the eccentricity of the ellipse = -
2x2 +y =2 : 2
Find the polar equation of Jncy'= 1. 2
Find: the Cartesian equa’aon from the
parametnc equation SR
- x=4cott, Y= 2sint,; 0<tszn 3
{ ’mm Cver ) .



(h)

Flnd ‘a parametrization for the

_curve havmg the lower ha.lf of the
)

"parabola x— 1 Y.

: Or :

Find an equation for- the line tangent
. tothe curve x.=2cost, Y = 2s1nt af the._

01111'. t=—. _“.'.__;_ Ty e
pom 4

4. -(d)_

()

(c)

(@

-'Wnte the value of [3 5’ g]

(e)

Deﬁne limit of ~ia .vector: - valued
function. - '

Let the positien . ofa. movmg particle is;
given by . .
3

)= (sect)i +(tan t)} + %IE_

' Fmd the acceleratlon at any t1rne ‘t.

Evaluate the 1ntegral

' j“ [(smt)z +(1+cost);+(sec t)k]dt '

Lét U(t) and V(t) are dlﬁ'erentlable
vector functmn of £ ‘Show that '

| #(U-.?):U“mﬁ-f/"
dt

Fmd the normal component of

22P--3000/52

acceleratlon “of a mov:lng partlcle

vk ok ok
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1. {a) Wr1te the complex number -_\./5(1}1'} in
: the polar form S 1

(b} Find the equatlon' whose roots are the
- nth power of the roots of the equation
P -2xcos8+1t=0. - S : 2

{c) . Let 'cisG" Cose+isin8 If x= 01sa
Y= c1st3 .Z=cisy .and x+y+z xyz
then show that

1+cos(]3 y)+cos.(y or,)+c0$a B) 0 3

. 22P/83 ( Tum Over)



(d

{b)

show that l+a+a

(2)

Oor

If o denotes any nth roots of umty then
2ol =0,

Using De Moivre’s theorem, find the
expansions of cosné and sinn® where
nelN and hence deduce the
expansions of cose and sina in
powers of o.

State whether true or false :

Union of two transitive relations is a
transitive relation. _

Consider the functions f:N—>1Z
defined by fin)=-2n and g:N-—>R

-defined by g(n)=;. Investigate the
 existence- of gef justifying your

. assortion.

{c)

(d)

(e)

22P/53

" c=d{mod m}, then

Show that if a=bmodm) and

a+c=b+d(mod m) -

Define an injective. mapping:. Show that
the mapping f:Z—>Z . defined by
F{x)=2x is injective,

Let n be a non-zero fixed integer. For

any integers a and b, define a relation
a = bimodn} if and only if n divides
a-b. Show that this relation is an
equivalence relation.

4

{ Continued )

(g

(h)

th

02P/53

t3)

Or
Show that intersection of two

eqguivalence relations on a set is again
an equivalence relation.

State and prove the wéll ordering

property of the set of positive integers.

Or

Show by the pnnmple of mathematlcal
induction that

1+22£"¢n2=%m+n@ﬁ+n
et f:A> B; g:B—)C"; h.:.Cwa»D be
mappings. Show that '

h = {'g-_O f} = .('h\o glof .

Let g.c.d.(a, b}=1. Show that

g.c.d.(@a+ba’—ab+b?)=1or3

Let a and b be two integers. 'Su'ppos.e

either a#0 or b=0. Show that there

exists' a greatest cammon. divisor d of
a, b such that d=ax+by for some

" integers x and y which is uniguely

determined by a and b

{ Turri Over )



{b)

(c)

g

(4 )

State -whether true or false :
“Finding the parametric description of

- the solution set of a linear system is the
‘same as solving the system.”

State which of the following statement/
statements is/are false :

fi} The welghts (R cz, sevesy C in @ linear
combination cyu; + Uy + .. Cnlp
, can not all

- of vectors v, vy, ..., 0
- be zero. . :

fiif Another notation of the vector [ﬂ
is la, b]. '

~ (iii) An example of a linear combination

- of vectors v, and v, is 4.

{iv) None of the above are true.

_\_2 -6l
Given A=7 21}
-3 9

 Find one non-trivial solution of Ax=0.

4

| Show' that the vectors |- , 4 , 2
T . o 1]']|-1]{2

"~ are linearly dependent.

22P/53

2

{ Continued )

(e}

(9)

(h)

22P/53 -

( 5)

Give the geometrical 1nterpretat10n of
span{u, v} where

0 o
u=|3| and v={1
1 6

Indicate the subspace represented by

the span. o _ 2

Define linear independence of vectors.

Show that the columms of the matrix
4 3 .
A=\-2 -3| are linearly independent.
6 9
1+2=3

Show - that if an . indexed - set
S =40y, 0o, U} With' n>2, is linearly
dependent and v #0, then some v
with j> 1 is a linear combination of the
preceding vectors uy,.....,Vj.1. 4

Transform the - augmented matrix

‘represented by the linear system,

X +-3JC2 + X3 =0 .
—4x ~9xy +2x3 =0
~3xy — 6x3 =0

{il to Echelon forrn indicating the
forward phase of row operations.

{ Turn Qver )



o | 7))
(6} | o

g Or
- {fi} 1o reduced row ‘Echelon form by : . ation of the
indicating the backward phase of Find the characteristic equa
- TOW operations. matrix 6 .2 2
Hence, indicate the basic variables and 3 3 ' 1
the free variables. 2+2+1=5 '
—_— : 2 -1 3
4. (a) Define a linear transformation. 1 : . and the eigenvalues. S
_ _n Yine transformation
(b) Show that T(0)=0 where T.v _, w is (9) Given a linear T(x)= Ax where
- - a linear transformation. ) ' 1 T : R? —}Rz defined by Ti(x)=
. . . _ o -1
{c) Investigate whether  the following : A =[1 0:\
transformation is linear or not - - Tiu+v) where
T:R? -5 B2 defined by Find T, Tw) and
. o 2 .
T{xy, X} =(x; + 4, X5} - 2 . _ u=[i’], v:{s] and interpret the
. _ . ' : tion
(d} "I A is an nxn  invertible matrix, effect of the transforma o s
 determine the column space of A and geometrically.
null .spa-ce of A - 2 _ (h} Find a basis for the null space of the
(¢) Let T:R® 5 R™ be linear. Show that T matyix 3 9 2 -7 - _
- is ene-to-one if and only if the equation : : -3 g1 4
. T{(x)=0 has trivial solution. 3 A=]2 -6 4 '
.. e _ : ' ' 3 -9 -2 2
), By reducing the matrix o
_ : : Or
. 13 —93 21 :54 If By s U are eigenvectors
; 6 :-!- 3. : | : corresponding to distinct eigenvalues

n matrix A, then
Ap of an nx

_ . ) o ’ K].’ nenney te 1374, 1

. 4.-- 122 . 7_ : : ' show that the set HZ PR vP} is linearly
to Echelon. form, find the number of independent. .
Pvot columns and the rani. . -3 .

: - { Turn Over }
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( 8 )

fii  Let A be an invertible matrix. Show that

) @yt=a |
fiy (ABy' =B'A™ 0 2+3=5
or

Let vy,....,v, e R". Show that the set of
all linear combinations of ¥y,..7., ¥, is a
- subspace of BR™. = - ' '
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