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PHYSICS
( Core )

EE AU
- i

.\ Mathematical Physics—III )

Full Marks : 53
Pass Marks : 21

Time : 3 hours T

' The figures in the margm mdzcate ful’ ‘narks:
. for the questtons

1. Choose the ‘corfect siigwer # o mi 1x4=4'
| (@) The value of l3z1—422], i Zl—2+1
ancl 22:3 2i, is B
(1) 157
{ii) 167 _

P23/979. . ° ( Turrc Over '}



(b)

()

@

P23/979 -

(2)

The value of the integral §_—dz, if the
. . z

Ipoi'nt 'z=0 lies within the curve C, is.

O o 2111
(it} O
(i} 2ni

- {iv) None of the above

The Laplace ‘transform f (S} of F(t}=t

(i 1

L fi) s

(i) 2 .
(iv) 1/s%

I glo) is the Fourier transform of f(t),

the Fourier transform of flat) is

W 2o2]
) %g(g |
. 1 a

(i) gg(g]

fivj None of the above

{ Coitinued. )

( 3
2. Answer the following @ - 2x5=10
fa) Express the equation x%+y%2=36 in
terms of the con_jugate co-ordinates
-5 +51.

(b} Express the complex number ~1+\/§i
in polar form. '

{c) Differentiate  between the  terms
‘essential singularity’ and  ‘removable
singularity’ with examples. :

(d} Using the Fourier integral formula,
derive the Fourier cosine
transformation. :

(e} Prove that if ~ fls) - is the Laplace

(@)
(bj

(o)

transform of ~F{t), the . Laplace.

transform of e‘“F(t} is fls-a).

. 3. ‘Answer the following :

State the Cauchys res1due theorem

Prove that Io I 3
x9 + -

¥ flz)=u+i is analytic and

u=e*(xsiny-ycosy); prove that uis
harmonic. Also, find the vali;_e of v.  2+3=5

State the Cauchy’s integral formula for

derivative of a function. Eva.luate' the

Z

..mtegral 55(2(24_1)462 where C is the

P23/979

circle |z|=3. . . = : 1+3 4

" { Turn Over }



¢ 4 )

4, Flnd the Founer‘transform 0{‘ 'the
functwns {any two) ey

TR , | R

(i) f {x) = \/2 EXP(
: ‘n:G‘ ]

Qx AT T
2

-ﬂvf“ﬂx} Nb*uai;\w _;.

i

_ {iii) f{x)-——(

5. Find the thptace transform of the” faIIowmg
. _:functlons (any two) i

e™ -1

3><2 5

i

- f_.__._“{m) f (I) Ktn wh.érc-K 1s a cqnstant

6. --Wznte shm:t notes ons the followmg (amy two).:
G hinie s T S TN At 3><2=6
{a} Smgulanhes of a cornplex functlon
b} “Fourieér” tl‘ansforms _andl its: applmatlons '
) (c} Convolutlon theorem
e * ok k

P23--52007979 4 SEM TDC PHYH (CBCS} C 8
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4 SEM TDC PHYH (CBCS) C 9

A May/.Jun'_e )
'PHYSICS
{ Core )
Paper : C-9 | o .' _
( Elements of Modern Physics )

Full Marks : 53
Pass Marks : 21

- Time : 3 hours

The figures in the margin indicate. full marks
for the questions '

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

fa) Which of the following expressions -
~ represents ‘thermal de  Broglie
‘wavelength of a particle?

Or= ot (_“) o
i} A= N .{w).._l_ﬁ

P23/980 ( Turn Over )



(b}

(c)

(d)

. §

( 2.)

The nuclear density )
{i) is independent of size of nucleus
{ii) increases with increaSing size of

nucleus

{iij) decreases with mcreasmg size of
nucleus

fiv) None of the above

The. existence of zero~p01nt energy 13
in conformity with

(1) Compton effect

“ff) uncertainty prmc1p1e .
{iij) de Broglie hypothesis
{iv) None of the above

A metastable ‘state has lifetime of the

_ _order of

@ 10%s
(i) 10° s

{m) 10—4 o

(w) 103 s

-Whtch of the follomng cannot be

emitted' by. a radiocactive substance
during their decay?

.. {i}. Neutrino
E (i} Protons
-{iit) Helium nuclei

- fiv) Electrons

'P23/980 -

( Continued )

2. Answer the following questions :-

(@)
®

fe),

@ .

@

( 3 )

What is photoelectric effect? Define
work function of a material.

What are three-level and four-level
lasers? Give examples of each type.

Write down the semi- eni;ﬁifiéal mass
formula for a nucleus Define bmdmg
energy.

Show that the phase velocity is half of

the group ve1001ty for a non- -relativistic
free partlcle B

Describe how an electron- poéltron pair

“is created by gamma photons in the

' 'vmlnlty of a nucleus

Explain the validity of Heisenberg’s

. uncertainty principie using the gamma

b

fc)

- ray microscope thought experiment. 3
Normalize the _ fo_l_'loﬁring wave. .ﬁmc'tion '.
in one dimension : L 3
yix) =Ae™  for x>0
= Ae®* for x <0
where o is a positive constant. .
Briefly explain the two cycli¢ processes
involved in the thermonuclear fusion in
driving stellar energy. 3
s f TumOver '

P23/980

2x5=10



( 4 )

‘4, (@) What is a wave function? How can =
the stationary states of a particle be
~ explained using the concept of wave
function? o 1+3=4

' (b) Obtain the energy eigenvalues and
" eigenfunctions for a particle in a one-
. dimensional rigid box. 4
' : Or - '

Derive the time-dependent ‘Schrodinger
. .equation for a non-relativistic particle. 4

5. (d) Derive an ekpressidn for Planck’s law of
radiation. . - 6

{b) - Explain . the quantum mechanical
tunnelling for a particle across a step
potential and obtain the expression for

_transmission coefficient. Y

{c). Obtain an expression for the law of

© radioactive decay. Show that the half-

. life of a. radioactive substance is

inversely " proportional to its | decay
constant. o 3+3=6

- 6, Write a shoft_-ri’ote on’ (any ong : _ 3
fa) Davisson and Germer experiment
. {b} - Liquid-drop. model -

P23--5200/980 4 SEM TDC PHYH (CBCS) C'9
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2023
{ May/June }
'PHYSICS =
( Core )
Paper : C-10
{ Analog Systems and Applications )

Full Marks : 53
Pass Marks : 21

" Time : 3 hours

The figures in the margin indicate ﬁlH marks
Jor the guestions '

1. Choose the correct answer : 1x5=5

fa} Under forward bias, current in a p-n
' ~ diode does not flow before it attains

__ in silicon and germanlum pn

junction diode respectively. -

fif 05 Vand 07V -
fiif 047 V and 03 V
fii) 11 V and 07 V
(i) -3V and 07V

P23/981 _ ( Turn "Over )*



(2

{b) Avalanche breakdown is primarily

dependent on the phenomenon of (e} Which of the following "amplifiers

"cannot be used for audic frequency

{ij doping . o amplifier?

{ii} ionisation ' _ fil Class A
{iii) recombination _ {ii) Class B
() collision | | | fiii) Class AB

fiv) Class C

o The value of 0... of d transistor is 2. (a) Draw the energy band diagrams of
(i) more than 1 v&% S n-type and p-type semiconductors
: indicating the position of Fermi level. 3
(i) less than 1 _ o Or
.{iii). 1 o _ ) : Distinguish  between  static and
fiv) O P o dynamic resistance of a p-n junction
S diode. Do they depend on.temperature
and bias voltage? = 2+1=3
@ .In CE arrangement, the_xéa_lug.-o_f input | (b} Explain tb..e. formation. of - bgiﬁ*li_gr
: impedance is approximate_ly equal to | ' pptentlal in a p-_n junction. Derwg an
_ _ ' _ expression for the barrier potential of a
(il hi _ : : _ p-n junction. \ . o 4
(u) hoe S J . . Or : .
(i) o | | Discuss different typ'eé of p-n junction

(iv) None of the above diodes on ":-he _b.351$ ~of m‘ft-thod_' of
' fabrication. = - S

{ Continued } |

P23/981 P23/981 | - ( Turn Over )



3..

(4)

(a) Draw the circuit diagram of a full-wave
rectifier and calculate its ripple factor.

1+2=3

(b} Write about the working and

construction of a photodiode.

fa) What is a load line in the transistor
characteristics? Explain its significance.

{b) Explain with necessary ‘diagram, the. -

mechanism of current flows in an n-p-n
transistor,

Or

A load resistance of 4k is connected in

‘collector circuit of a common " emitter

‘transistor amplifier with Vec=12 V. What

are the cut-off point and saturation point of

~output charactenshcs of the amplifier? Find
the cocrdmatc of the operatmg point, if the
_zcro sngnal base current is 20pA and

B =100.

5. {a) Draw a fixed bias circuit. On the basis

P23/981

of stabﬂlty factor, mentlon the merits
and dements of this c1rcu1t

2+1=3

{ Continuéd )

(b)

(c}

6. (a)
(b)

{c}
P23/981

- neat circuit diagram.

Starting from the two equations for the
hybrid parameters, draw the
h-parameter equivalent circuit for a
common emitter transistor circuit. 3

In CE transistor amp_l_ifier, following
current and voltages are found :

i) When output ac is short-circuited,
L=20pA, I=2mA, Vp=20mV

{it} When input ac is open-circuited,
Vie=075mV, [=90ua, V=15V
Find the h-parameters of the
transistor. C 2

Explain the operation of a two-stage RC |
coupled CE transistor amplifier with a
2+2=4

‘What is negative feedback? Explain

with necessary {frequency response
curve, -how the bandwidth of an RC
coupled amplifier is modified when

negative feedback is used. 1+2=3
Describe a Hartley or & Colpitts
oscillator circuit and explain its
operation. . 3

{ Turn Cver )



(6 ) 7

8. What is the function of a DAC? Write the

advantage of the R-2R ladder type DAC over
the weighted-resistor type DAC. 1+2=3

7. (a) Draw the basic inverting amplifier with
an input resistance R, and a feedback
resistance Rf. Assuming the OP-AMP to
‘be ideal, derive the expression for the

Or
voltage gain of the inverting amplifier.

2+2=4 Design a 4-bit weighted-resistor DAC whose
) full-scale output voltage is —5V. The logic
(b) Explain with circuit diagram of an ' levels are 1 =+5V and 0~=0V. What is the
| ‘OP-AMP as differentiator. ' 3 output voltage, when the input is 1101? 3
{c) Define CMRR and slew rate of an : O
OP-AMP. What is the importance of ' F * Kk
CMRR? ' : 2+1=3
or

Determine the output voltage for the

summing amplifier as shown below : 10
Ry=1kQ E Ry
Re1ka | OV, >V, ‘

-: - N P23—5200/981 4 SEM TD ' -
P23/981 | { Continued ) C PHYH (CBCS) C 10
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2023

( May/June )
- ZOOLOGY
( Core )
Paper : C-8

{ Comparative A’ﬁéﬁéniyot Vertebrates )

_ Full Marks 53
PassMEzrks 21

- ’Ptme 3 hours _
The ﬁgures in the margin. mdwate ﬁ.dl mark,s
' ﬁ)r the questwns :
L -Fﬂl in. the blanks w1th apprcpnate word(s) .
: . 1x5=5 .

: (@) The name of the mtegumentary gland o
' : secretmg tear is- gland

skeleton

- (b} "R.tbs are a part of __'

{c}- Smallest artenes are - connected to
SR 'srna.llest veing by - . -

i P23/1015 L {Tumouer) |




2

(d) Oviduct in vertebrates is modified
duct.

{fe} A mass of .ee'l_i | bodies (perikarybn]
- ° within the gray matter of brain or
spinal cord is __

2. Write notes on any two of the following :
5 o | 4x2=8

fa) Auditel__'y rec.elﬁ‘tlore_.'iﬁ:'man

(6} " Spinal cord i

{c) Metanephrqs

3. Write about different - types of epidermal
glands found in vertebrates. =~ 5
Compare the epidermis of amphibia and
mammals with suitable diagrams.

4, 'Descnbe the dlfferent Ltypes of jaw
: suspensorm' "qn vertebrates B 8

What are .xé'is'c'eré.l' arches? Give an account of
-modxﬁcatwns -of- \nsceral arches 1n tetrapoda.

_2+68'

P23/1015" : - - { Contiueid )

(3)

5. Give a comparative account of digestive
system of reptiles and birds. : 6

Or

Write ‘an account on the cranial nerves of
mammals : : 6

6. What are air sacs? What are its types?

Mention their functions. . ' 1+2+4=7
. Or |
Compare lung of reptiles and birds. T

7. Give a comparative account of aort1c arches .
in ampmbla and reptilia. = 7

8. What are cranial nerves? Prepare a note on . _
autonomic nervous systern. . 2+5=7

Or
Wr1te about evolution of urmogemtal duct in
vertebrates. o - 7

* % K

P23—3000/1015 4 SEM TDC ZOOH (CBCS)C8
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2023
( May/June )
ZOOLOGY
( Core )
Paper : C-9
( Animal Physiology : Life Sustaining Systems )

Full Marks : 53
~ Pass Marks : 21

Time : 3 hburs
The ﬁgures in the margin indicate ﬁJH mar}cs
for the questions
1. {(a) Fill in the blanks : : _ 1x5=5

(i) Salivary amylase converts ‘starch
1nto '

{iz) prevents the process of blood
clotting, : -

{iii} Oxyhaemoglobin after gwmg up, its
oxygen is called

fiv) The _____ prevents the entry of
- food into the resplratory tract. .

(v} Deﬁc1ency of oxygen in body tissue
-~ is called _ conditicn. '

P23/1016 | ~ {Tum Over)



P23/1016

{ 2)

(b} Write short notes on (ar_ly two) : 4x2=8
{i} Urine formation
{ii) Regulation of water balance
{iti) Nephron .

Describe the chemical digestion of carbo-

hydrate and protein in the mammalian
digestive tract. 4+4=8

Or

Describe briefly the mechanism of hormonal -
control of secretion of enzymes in gastro-
intestinal tract. 8

What is carbon monoxide poisoning? Write a
note on chemical control of respiration. 3+5=8

Or

Draw a labelled diagram of trachea. Write a
note on respiratory pigments. 4+4=8

Describe the structure of mammalian heart
with a labelled diagram. What is ECG? 6+2=8
' Or

Discuss about nervous and - chemical
regulation of heart rate. What is blood
pressure? Distinguish blood pressure from -
pulse pressure. 4+2+2 8

{ Continued )

5.

6‘

P23—30Q00/1016

{ 3)

Write about the different components of
blood and their functions. Write a note on
structure and functions of haemoglobin. 3+5=8

Or

Define hemostasis. Write a note on the
process of blood coagulation. S 1+7=8

What is Rh factor? Give an account of
different blood groups. _ 2+6=8

Or

Discuss the Kallikrein-Kininogen system,
What is the difference between complement
system and fibrinolytic system? 4+4=8

* ok

4 SEM TDC ZOOH (CBCS) C 9
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2023
( May/June )
ZOOLOGY
{ Core )
Paper : C—ld
({ Biochemistry ol‘_._ Metabolic Précess )
Full Marks : 53
. Pass Mar_‘ks::'.2-1
. Time: 3 hburs |

The figures in the margm mdlcate ﬁzll marks
. for the questions .

1. Fill in the blanks'_: : 1x5=5

{a) Oxidative phosphorylation takes place
in ' : :

{p) Ammonia for urea formation is derivéd :
from | acid. : '

{c) Re_verée : _process. of glyéogenesis is

P23/1159 i  { Turn Over )



(2 )

{d) The final electron acceptor in Electron
Tra.nsport Chain is

{e} In glycolysis number of ATPs produced
(Net) from a glucose is

Write short notes on (any two) : 4x2=8
{a) Urea cycle ..
(b) Ketogenesis

{c) Pyruvate dehydrogenase cornplex

(d} Ca.mmne acy] transferases -

Write and complete reactions catalysed by

> the following enzymes : -2x5=10
{a) Fatty acyl CoA synthetase
(b} Acetyl-CoA carboxylase |
- {¢} Glycogen phosphoryla_.__se_
(@ Pyruvate carboxylase
fe). _Lactaté dehydrogenase
Describe the process of palmiti.c | acid
biosynthesis. Write a note on the structure . .
of fatty acid .synthetase molecule. 6+4=10
P23/1159: { Continued )

P23—3000/1159

{ 3)

Distinguish between (any tﬁree) : 4x3=12

faj Substrate level and oxidative phospho-

. rylation _
(b) ‘Transamination and
: deamination

oxidative

¢} Glycolysis and gluconeogenesis -

(d} p-oxidation in mitochondria - and
peroxisome

(e} Glycogenesis and glycdgenolysis

() NADH and NADPH

. What is glycolysis? Give an outline of

glycolytic reactions including enzymes,
coenzymes etc. _ _ 1+8=9
Write the reactions of Krebs’ cycle with
special reference to the oxidative steps and
their products. Mention the number of ATPs

produced from a pyruvic acid molecule in
the cycle. . 7+2=9

What = is chemiosmosis? Describe how

‘electron transfer in the respiratory chain is
couple with ATP synthesis. . 3+6=9

Or

Draw a labelled diagram to display the
respiratory chain. Write a note on Adenine .
nucleotide and phosphate translocase. ~ 3+6=9

* &k
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2023
( May/June )
CHEMISTRY
( Core )
Papei' : C-8 )

N Inorgnﬁic. Chemistry ) : I

Full Marks : 53
Pass Marks : 21

Time : 3 hours.
The figures in the margin indicate full marks
Jor the questions :

1. Select the correct answer : 1x6=6

{a) Common oxidation state of lanthanides
is :

fi) +2
M +3
fii) +4
fiv) both +2 and +4 - .

P23/992 : _ { Turn. Over ).



(2
(b} Which of the following does not belong
to lanthanides?
fii Am
fii) Pm
{iti) Sm
fiv} Tm

{c) Which of the following is labile?
(i) [Fe(CN)g]*
i) [Fe(Hy0>*
(i) [CriCN)g]*
fiv) [Mn(CN)gI*

(d} Which of the following is paramagnetic?
(i) Fe(CO)s |
i) [Ni(CN)4J*
(i) [Co(NHg)gl**

fiv) [Fe(NHz)g>" -

p23fe92 ( Contirued )

ion in octahedral field is
i) t3gea
(i) tageq

iy 44 0
(i) tzgeq

: 2 2
() 134€,

The oxidation state of Fe
haemoglobin is

fi) O
(i) +2
(i) +3

(iv} None of the above |

Unit—I

2. Answer the following questions :

the following types of ligands :

(e} The high-spin configuration of Mn(IIl)

2x4=8

fa} Write the name and formula of each of

1+1=2

ﬁ) One as_ymtn_étric bidentate ligand

(i)} One hexadentate ligand

{ Turn Over )



() What is spec’t_i‘ochemical series? Write ' 4, Answer any two questions : ' 4x2=8
Onff application of the spectrochemical . (a) (i) What are chelating ligands?
SCrics. ) 1+1=2 = Discuss with a suitable example.

fc} Write the JUPAC names of the foilowing - (ii) Give the structural formulae of the

- following compounds : 2+2=4
compounds : 1+1=2 :

i Nas[Co(CN)sNO}. B _ Pentaamrnmeazxdocobalt_ (1) sulphate

' Tet_raﬂu'oro oxochromate (IV) .ion
{ii} [(NH3)5Co—NH,—Co{NH3)5]|Cl; .

{b) What do you mean by CFSE (crystal

{d) Draw the structures of all possibie field stabilisation energy)? Calculate
isomers of [Co(en),]** ion. 2 ~ CFSE for the following octahedral
systems : ' © L 1+1+1+1=4
(@ &

3. Answer any two questions : 3x2=6h (f'f) i —high spin
. (i) d®-low spin
fa} On the basis of crystal field theory,

explain the splitting of d-orbitals in an’ ' {c) Define inert and iabile compiexes.
octahedral complex. Explain why [Fe(H,0)¢]?" is labile but
o . [Fe(CN)gl* is inert. . 2+2=4
(b) Show the crystal field splitting of _ ' ' '.
[Fe[HQO}6]2+. Calculate its spin-only - : UNIT—II
magnetic moment. : 2+1=3
A L ' 5. Answer any three questions : 3x3=9
(c) Petermxn‘e. the structure- of [Ni(CN)] . fa) Write any three differences between
in the light of valence bond theory. - first and second transifion . series

Discuss its magnetic property. 2+1=3 elements. . - - __ o 3

P23/992 ° - ' Continued ) | 237992 - _ : ( Turn Over ) .



{b)

{c)

{d)

( 6)

Give reasons why fi) S¢>* is more stable
than Sc** and fii} transition elements
exhibit colour. Explain with example. -

: : 1%+1%=3

Give three applications of Latimer
diagram.

Explain the stability of various
oxidation states of transition metals in
terms of their e.m.f. values. What is
Latimer diagram? ' 2+1=3

6. Find the number of unpaired electrons and
calculate spin-only magnetic moment in the

following complexes : 2+2=4
(i) ([Cr(Hy0)6]*"
fii)  [Mn(CN)g]*
UNiT—III
7. Answer any two questiohs : 2x2=4

(@) .

{b)

{c)

P23/992

What do you mean by lanthanide
contraction?

Eu and Yb exhibit +2-oxidation state.
Explain.

Give any two. differences  between
lanthanides and actinides.

( Continued. )

8. Answer any two questions :

(7)

UNIT—IV

4x2=8

{a) Discuss the structure and function of
carbonic anhydrase. 2+2=4

(b) What is sodium-potassium ion pump?
'Discuss its biological roles. 1+3=4

fc) Write a note on mercury poisoning.
How can it be treated? 2+2=4

% J ok
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2023
( May/June )

CHEMISTRY -
{ Core )
Paper : C-9
-( Organic -Ch'el:l‘l'iSt-lf_y" |

- Full Marks : 53
Pass Marks : 21

Time : 3 hours
The ﬁgures in the margin mdzcate ﬁdl marks
for the questions

1. Choose ' the correct answer from the
followting : Ix4=4

fa} . Anthracene when reduced with sodlum
and ethanol glves

{t) 9,10-anthraquinone

i} 9, 1'Ofdihydro§nthracene '
(il anthrone '
fiv) None of the above

P23/993 ( Turn' Over )



)

{c)

(d)

P23/993

Which of the following is not a hetero-

cyclic compound?
Z _
N _ N

o
(i) w4
57,

Which one of the following is not a
terpene?

(i) Myrcene
(ii) Citral
(i) Camphor

' fiv) Quinine.

The chemical structure of nicotine. is

%

@ O W _(i_i)

CH3 CH;

o

e - iy | O

I
N CHy

o)
T
2]

{ Continued }

( 3]
2. Answer ‘any four questions from the
following : 2x4=8
() What is diazotization? How is benzene

(b)
=l
@

(e}

3. Answer any three questions :

fa)

g

P23/993

- diazonium chloride prepared in the

laboratory?

Aromatic amines are weakgr_ bases
than aliphatic amines. Explain.

Sulphonatibn_ of mnaphthalene gives
a-isomer at low temperature and
B-isomer ‘at high temperature. Explain.

Thiophene is more ar-ométic in nature
than furan. ‘Explain.

What are the structural formulae of

: hygnne and conme?

 UNIT—1
3x3=9

How would you .distinguish among
1°, 2° and 3° amines with the help of

nitrous acid?

‘Write short ‘notes on . any two of the
 following :

1%2x2=3
fi) Hofrhann’s exhaustive methylation

{ii} Hofmann eiimination reaction

(m) Gabriel- phthahm1de synthesis

(mmOver)



( 4 )

fc} Discuss the synthesis of the following :
1%ax2=3

fi} Azobenzene from aniline

{ii} m-nitroaniline from nitrobenzene

{d} Complete the following ' reactions

(any three) : ' . 1x3=3
i : 1) Zn/NH,Cl
- 2) Nag_Cr207/HZSO4.
NO,
- NO,
.. 1) NH,HS
(i) | ) 4 5
NOQ_ : 2]N3N02/HC1 )
’ 273 K

fiv) .—N201 -M)

P23/993 - ( Continued )

( 5)

UniT—II

4. Answer any three questions : 3x3=9

fa) Complete the .followin'g' " reactions

(any three) : 1x3=3

‘1) 03
2) Hy0/Zn |

h

{H “ acidic KMnO4 5
i) * cu0/Cr0

NH 80
fiv) +N ; { 04)2 SN
. 150 C/pressure

(b)

{c)

P23/993

Explain why, electrophzhc Substltutmn
of anthracene and phenanthrene mainly
takes place at 9 and 10 posmons

I-Iow Wﬂl you convert any two of the
following? _ o 1Yex2=3

(i) Naphthalene into a-naphthol

. (u) .’Phenanth_rer_le into diphenic acid

fiii) Benzene into anthraquinone

{ Turn. Quer }



{ 6 )

{d) Prepare naphthalene with the help
of Haworth’s synthesis. What happens
when naphthalene is treated with
hydrogen in presence of nickel catalyst?

2+1=3
Unir—II

5. (a) Pyrrole, furan and thiophene are more
reactive than benzene to electrophilic

attack, Explain.
{b) Starting with pyrrole; how will you get
the following? : 1+1=2
{ij 2-pyrrole sulphonic acid
" (i) Pyridine
fc) Answer é.ny three queétions : 2x3=6
(i) Prepare pyridine by Hantzscb.
'synthesis_. '
(ii}"Writc a short note .on Knotr
quinoline synthes_is. | :
- {iif) Complete the following ‘reactions :

Y @_+ CHSCOCI_i.-_l_-l—hX———%
- CHpOH

| ] H,804/FeSOs_

a “NHy  CH,0H

P23/093 { Continued )

1+1=2 .

(d)

6. (a)

(b}
(c)

| 7. @)

P23/993

(7))

fiv) Convert the following : 1+1=2
(1) Thiophene = from  sodium
succinate

(2) Furan from furfural

Explain why pyridine does not undergo
Friedel-Crafts reactions. What happens
when pyridine is treated with KNO4 in
presence of H,80, at 300 °C? 2+1=3

UniT—IV
Explain Zeisel method and Herzig-

Meyer method with reference to the
structure elucidation of alkaloids. 2

Or

Give one method of synthesis of
hygrine.

Write down the sequential steps when
Hofmann exhaustive . methylation is
employed with nicotine and name the

product, : : _ 2
Give one medicinal use each of
morphine and quinine. Yax2=1
Unit—V
What is special isoprene rule? Explain .'
with example. ' - 1
(. Turn Qver }



{b) How will you show that citral is an o, B

unsatirated aldehyde? 2
. Or _
Draw the geometrical structure of

citral.

'(c) .. How - will you synthesize the following
- (any onegl? : o 2

{i) ‘Citral from rﬁeﬂwlhepténone

{iij Geranic acid from geraniol

kk ok
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CHEMISTRY
( Core )

Paper : C-10..

( Physical Chemistry )

Full Marks : 53
Pass Marks : 21
Time : 3 hours :

The ﬁgures in the margin indicate full marks
“ for the quesnons
1. Choose the.__correct option (any five) . 1x5=5
{a} The value of __cbnductiv‘ity depends on
(i} number of ions -

{it) number of - molecules - of the
electrolyte - -

 (iii) “mobility of the ions
(i) Both (i) and i) ~

P23/904 . (Tum Over)




{ 2 )

{b). The equation Ac= Ao —{A+ BXO)JE
applicable to

() CHLCOOH
fii} HCN
ﬁii) NH,OH
fiv} KNOS
{¢j The 'po't'éntial_' '_of standard hydrogen
' electrode is
fiy OV |
i +1 V.
) -1V
(iu) —0-184 V.
(d} it coi:-per rod is dlpped into a ferrous
E sulphate solunon, then -
(1) copper will prempltate out
{u) iron will prec1p1tate out
(III) both Cu and Fe will prec1p1tate out

{iv) no reaction takes place’

P23/994

{ Continued )

( 3)

{e} The values -of magnetic moment for the
complexes [Fe(CN]6]3” and [FeF 13-
. respectwely

i) 591 BM and 591 BM
(ii) 173 BM and 173 BM
(iii) 591 BM and 173 BM
(ivj 173 BM and 591 BM
() In the Gouy's balance experiment,
when a paramagnetlc' substance is .
.suspended in a magnetlc field, then '

fi) weight of the substance wﬂl :
decrease and the sample cylmder o
will g0 up.

{t) weight - of ‘the substance will.
' increase and the sample cylinder
will go down.

_(iit) weight of the substance remams '

' _same : o

(w) we1ght of the Sﬁbét'ahce' may'
_mcrease or decrease depending on
the strength of magnetic field

2. A'nswet" the following questions : " 2x5=10

- fa) . Défine ionic mob111ty and potentlal
- .. gradient. . : :

.-(b)' . .Why do llthlum ions move S]ower than
~  potassium ions in water?

- P23/994 c - ( Turn Over )



{e)

{d)

. {e}

- Write the -
“disadvantages . -of standard hydrogen

(4 )

- .advantages . and

electrode (SHE).

What is meant by reference electrode?
(}we examples

The d1pole moment of chlorobenzene is
1-55 D. The bond distance of CI—CGH5
is 2:8 A. Calculate the percentage ionic
character of the bond :

3. Answer the followmg quest1on {el‘r_her fa)

Lor {b)}

fa)

{b)

4 Answer the foIlowmg quesnons (any three) :

@

conductance and molar conductance

Define transport number of an ion,
State the Hittorf’s rule. On the basis of
this rule, how is the transport number
of an ion -related to the -fall of.
concentrations? . = . : 1+1+1=3

or

-What - are’ ‘molar conductance and

specific - conductance? - Write the
relationship between specific

. 2+1=3

4x3= 12

‘What do ‘you mean by abnermal

transport number of an ion? Explain
under what condition - an” aqueous .-

" _solution -of Cdl, ::shows the ‘negative

P23/994 :

transport' number of Cd e 2+2=4

 { Continued } -

(b}

o)

s

Explain clearly what. are meant by
asymmetnc and’ electrophoretlc effect.
2+2 4

The equivalent conductance at mﬁmte
dilution of NH,Cl is 150 Scm?g.eq!

The ionic - conductances  at' mﬁmte
dilution of OH~ and CI” are 198 and

76 Scm?g.eq!,. respectively. Calculate

{d)

(e}

(a) :

P23/994

the A:}; for NH4OH._ If the equivalent

conductances of a 0.01 N solution of
NH,OH be 9.6 Scrn g eqt, what will be
its” degree of dlssomatmn? _ 2+2=4

Explain the difference in the nature of
the - conductomietric: titration . curves
when (i) NH,OH is titrated with HCI
taken in the burette and (%) HCl is
titrated: with NH4OH taken in the :
burette. = _ : Sl 2+2=4

D'erix_?e-, the -relation-. ' between ionic'
conductance with: ionic mobility. : 4

5. Answer the followmg questlon {either fa)
or (b)} ' .

How can you detect whether -a 'give'n
cell is reversible or not? - - : -3

' { Turn Over)



( 6}

Or .

{b) - Discuss with' diagram the variation of
the e.m.f, during the potentiometric
titration of a strong acid with a strong

- base. How can the exact equivalence
point in a potentiometric titration be
detected? s S 2+1= 3

6. Answer the followmg questlons (any three)
: : 4x3=12

_(a) 'De:sc:r_ibe how the pH of .a solution can
be determined by using a hydrogen
- electrode. - ' '

(b)) What is liquid junction potential? How
can 1t be ehmlnated?
(c} - -Derwe an _. ._equatmn_ sho'wi_ng. the

dependence of ‘e.m.f. of a cell on the
concentration of the electrolyte. :

(@) Calewlate the electrode - (reduction) |
+ potentials of- the following_ single
electrodes at 30°C : -

() Sn/Sn?* (0.01 M) G1ven

| ES o /s -0.14 V and [Sn2+] 001M

{ii} Ag/AgI(s), I7(0. 0001 M. G1ven '

Ejyr = -o 15v and [1 ]-OOOOIM

P23/994 . (Contiued)

]

( 7))

{e} Write the cell reactions of the follomng

cells : .

() Zn(s)| Zn*(aq)| | I'{aq), Cul | Cus)

(i} Alis)| A**(aq) | | Ag*(aq) | Ag(s)

7. Answer the following questlons lany two) :

(@)

(b)

(@)

P23—2500/994

4x2=8

What are magneti¢c ' permeability and
magnetic susceptibility? Deduce the

relationship - between them. 2+2=4

Explain the Gouy method  for
the  determination of magnetic

susceptibility. - 4
. Define polarizability of a molecule.
"Explain different types of polanzatlons
‘that may take place when a molecule is

placed in an electric field. 1+3=4

* k&
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Paper 0—8
( Mo!ecular Biology )

Full Marks 53 B
Pass Marks 21

sze 3hours .

The ﬁgures in the margm mdwate _ﬁ.dl marks ‘
for the questwns

1. Choose the correct answer of thc follomng :
_ _ - ]_x5 5

(a} The two strands of DNA are hcld.'
- together  by—covalent  borid/ionic
bond/hydrogen bond/ coordinate bond. -

(b) DNA synthesis in prokaryotes is brought
- about  by—DNA  polymerase-I/DNA

' polymerase——ll/ both DNA polymerase—! -
and 1/ None of the above S

P23/966 . (Tum Over)



2.

Wnte brleﬂy ‘o the fellowmg {any three) :

(.-. 2 )

{¢) The new strand of DNA is replicated

in—5-3"  direction/3'-5' ~ direction/
5'-5" direction/3-3' direction.

(d) Which of - the following is not

a termination codon’J (UAG/ UAA/ UAC/
- UGA). e

 {e} Split genes __consist of—introns only/ |

exons only/both introns and exons/
both DNA and _RN_A;_ -

fa} Physical structure of DNA double helix

(b} _Propert:es of genet1c code

3- |

{fc} RNA polymeraee

(@) ..Chenncal nature of gene e

fe} RNA and _protem synthesis

What are nucleic acids? Describe different

types -of DNA and mentmn the funcnons
.of DNA S e _3+(5+4) 12
replxcatmn
P23/966.. . - { Continued:}.

4x3=12

4.

P23—2500/966

s

: prokaryotes.

(b) Rep_lic_ation and Transcription -

) Inducible operon and Repressible
operon

What is transcription? Describe the
molecular mechanism -of transcription . in
2+10=12.

S Or
How. is' the regulation of gene expression
maintained: in organisms? Describe the lac
operon ‘mechanism of regulation of gene :
expression in prokaryotes. - 3+9=12

Explain the process of translation in
prokaryotes. State any four differences from
eukaryotic translation. 8+4=12
_ o
Write explanatory notes on the following
6x2=12

- {a) Structure and blologn::al 1mportance of .

tRNA
{b) Genetic eode

* ki

4 SEM-TDC BOTH (CBCS) C 8.



Total No.

of Printed Pages—3

4 SEM TDC BOTH (CBCS) C 9

2 0 2 3
( May/June )
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{ Plant Ecology and Phytogebgraph)’: )

' Full Marks : 53
Pass Marks : 21
- Time : 3 hours

' The ﬁgures m the margin indicate ﬁJll marks

1. Choose the correct answer of the fdlloﬁng :
' : 1x5=5

@)
)

fc)

- P23/967

Jor the questions

All living - orga.msms of the earth

_constitute biosphere / commumty /
‘biome / assocuatlon

The word. ‘ecosystem’ was first comed
by Weaver and . Clements/A. G.

Tansley/E. P. Odum/All of them.

In a pond ecosystem, the food '
chain  starts - with - phytoplankton /

zooplankion /'small - fishes / aquatic
insects. S '

( Tum Over )



(29) | 3

' fd) The branch of Ecology which deals with 4. What do you know about nutrient cycling?

the study of soil and its influence on _ ' Explain.  one sedunentary cycle with
- organisms is called Landscape Ecology/ ' appropriate sketches. 4+8=12
Pedoecology /Autecology /Community
Ecology. _ - Or
fe) Ten percent law - was given by Define scil horizons. Dlscuss briefly the
Lindeman /Goldmann /Beckmann /None | process of soil formation in nature. 7+5=12
of them. .
- : 5. What do you mean by endemism? Describe
2. Write . short notes. on any. three of . the : the theories regarding the origin of endemic
following | 4x3=12 plants ‘and mention the factors responsible
_ L for endemism. Write scientific name of four
fa) Levels of organization : endemic plants of India. 2+4+4+2=12
(b) Soil water o _ ' o or _
{c) Symbiosis _ __ - - : ' Write notes on the following : 6+6=12
{d) Logistic growth ._fo.r_'m of population S fa} Moist tropical forest of India
(e} Detritus foth;_ha_.in_ | o _ L _ (b} Floristic regions of India

3. Define plant communlty Describe elaborately _
the analyt:cal and. synthet:lc ‘characters of : . .
plant community. State the Raunkiaer’s law - BT
of frequency ; S 2+7+3= 12

_Or

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

'{q) - Biological spectrum -
(b). Pyramid of emergy

P23/967 . . " { Continued } P23—2500/967 4 SEM TDC BOTH (CBCS) C 9
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" BOTANY |
o Core ).
Paper : C-10 - . - .
{ Plan-t Systeniaties_)_ o
Full Marks : 53 -

Pass Marks : 21
Time : 3 hours = *

The ﬁgures m the margin indicate. Sudl marks
jbr the questtons o

1. {a} Choose the correct answer fmm the
following: . 1x3=3

(i) The term taxonomy was comed
by A, P. de Candolle/ Carolus
Linnaeus/Juliari Huxley

(i) When both the stamens and plst:ll's_
of a flower fused to form a single
structure is called - polhmum/ '
gynostem.lum/ stylopodlum -

- fifi} According to Hutchmson ‘the pri- ' :
- . mitive, angxspermu: flowers are pen- - b
tamerous /trimerous/ polymerous ' ;

P23/1146 (T Over)



(2)

" () Fillin the blanks : 1x2=2

(i} Inflorescence  of  the family
Lamiaceae’is -~ "

{ii) When the anthers and filaments of
stamens' are united is called __

fc) Write br1eﬂy on the followmg (any five) :
2x5=10

fi} Significance of plant 'system.atics
(ii) Floras and manuals =~
fifi} Taxonomic specnes :_é_oncept
(iv) OTUs . ”
: (v} Typification
(vi) Author citation
2. ‘Write .ndtes on the folloﬁvirig (any three) : |
. 4x3=12
('a).""chhotornous key
{bj.__ Phenograms. a.nd cladograms
{c} :,A_f.f_:inities' \ol:f fa__r"nily Malv_a'cgae '

(d) Primitive ‘characters 'of the family
~ Magnoliaceae _

fe) Rules and recomimendations of ICN

P23/1146 | | ( Continued ).

( 3)

3. Define numerical taxonomy. State the
principle of numerical taxonomy. Discuss
the method of this study. 242+4=8

Or
Writé about the distinguishing characters of
- the following families : 4x2=8
fa} Brassicaceae

{b) Poaceae

4, Describe the phylogenetic system of plant
classification proposed by Engler and Prantl.
Mention . the merits and demerits of the
classification. . 6+4=10

Or

Write notes on the following. : 5x2=10
{a} Concept of parallelism and convergence
(b} APG system of classification

5. What is herbarium? Describe the steps to
preserve a plant in herbarium. Mention the

importance of herbarium. 1+5+2=8
Or o
Write notes on the following : _ 4x2=8

fa} Virtual herbarium
(b) Biometrics

Wk J
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Ttme 3 hours

The ﬁgunes in the margm mdr.cate ﬁdl marks

1l. (@}

(bj
{c)

: 2 -(a}

(b)

for the questions - _
Use of scientific oalculator is aﬂowed

Define an algerithm and write one
important feature of an algorithm. 1+1=2
Define: error and relative error. 1+1=2
Write the convergence of numencal
methods o o - 1
State true or false : o -1
- Tteration - method - is  always

- convergent. '

-Desc¢ribe bisection method for solvmg
an algebraic equation. R 4

P23/976 . ' (Turn Over)



{c)

3. (a)

(2 )
or
Find a real root of the equation
x3-2x-5=0 |

by secant method c’o'r_‘fect up to three
decimal places.

Give the geomeUical interpretation of
Newton-Raphson meth_od. 5
Or

Determine the real root of cosx = 2x by
Newton-Raphson method correct up to
three decimal places.

Describe Gauss elimination method

for the solution of the system of linear

equations, S
or :

Solve the followmg by Gauss-Jordan

" method ;

®

P23/976

X+Yy+2=52x+3y+52=8, 4x+52 =2

Solve the foIlowmg by Gauss- Jordan
method " : 5
5_x__—_2y+_32 =-1, -3x+9%y+2=2, .
2x~y-7z=3
or
Find the solution of the systern of
equations B
IX+2Yy+z= 12 x+4y+2z 15,

x+2y+52=20

by Ga,uss-Se1de1 method up to three

iterations.

( cd;itmged J

(3 )

4. (a) Define mterpolatxon o
{p} Find the relatlon between D and A,
where D= differential operator and
A=forward difference operator.
" {¢) Construct forward difference table for
the following values :
x ¢+ 0 5 10 15 20
y 7 11 '-14 1_18 24
()’ Deduce Newton’s forward interpolation
formula. -
_ Or .
Find the missing term in the follcrwmg
table using Lagranges mterpolatmn
- formula .; o
X : 0 1 2 3 4
y : 1 3 9 7 81
5. fa} Deduce composite Simpson’s ll'd rule
' for numerical integration.’
6 dx
- Evaluate. by trapezoidal rule.
b) -f°31+x2' by trap
Or
o1 dx :
Evaluate IO_l-TJE- using Simpson’s 4rd
ruie.
P23/976°

5
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t %)

(c) Evaluate [} -i'ii‘- by Simpson's Sthrute, 5
06 dx Lo
Evaluate “f,,7.— by Bools rule
correct to three decimal places “using

n4

6. (@) Find y(0-10) and y(0-15) by Euler's
method from the equation

dy 2, 2 o o
—_—= + 1, { =0
- * Y y(0})

correct up to three decimal plaoes,
taking h=0-05.. . ... . . 4

(b) .'Derwe ‘the actual 'cor'nputational |
formulae for Runge-Kutta method of “
order two. _ 6

or _

. Using. Runge-Kutta method of fourth
order, find the numencal solutlon at
x=0-2 for
—==2 » Yy(0) =1
ax - Xty y(0) .
taking h=02.

Tk ke
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MA’I‘HEMATICS
__[ Core )

Paper : C-9

( Riemann Integration a,nd Senes
“of Functions ) '

. Puil Marks-: 80
' PaSs 'Marks : 32-

“Time't 3 hours

© The ﬁgures in the margm md;cate jwz marks
o for the questwns L

1 (a} State the two wtal reqmrements for :
o existence of - -

| j:f(x)dx L 1+1=2

P23/977 - C [ Turn'Buer )



{ 2)

(b) Show that if f e Rja, b], then the value
of [7flxjdx is unique. 3
Or

Show that every constant function is
integrable. '

2. (@) Let P={{[xiy,x]t} be a tagged
partition of I=[a,b]. Then define
Riemann sum of .f :[a, b >R . Give an
example of the Riefﬁann sum if

I=[,2). - 2

(b} Let p={([xi_-1.,xi])i,ti};‘=1 "be a tagged
partition of I=[a,b]. Then show that
Skf, P)=kSUf, P). . 3

{c) Answer any four questions from the

following : - 5%4=20

(i) Write an example with Iéxpléana;tion
thereof that all bounded functions

are not Riemann integrable.

P23/977 { Continued )

P23/977

( 3 )

i} Let f:la,b]—> R . is such that if
x < x3, then f(x)< f(xy). Show
that f e Rla, b]. '

(iii) Let f:la,b]->R be integrable.
Then |f] is integrable and show
that

o Ilf:f(x)dxls’[:l'f(ﬂldx

(iv) Lgt J,g:la,b] >R be integrable
and f{x)sg(x)Vxela b]. Then
~show that ' '

- '_I:f(xldxq:g(x)dx' -

() Let f:la,b]>R be integrable.
Define. F ~on- - ‘[a,b]. as
Flx)=["ft)dt where xela,b].
Show. that F is differentiable at
: cela, b] -and’ F'(c) = ficj.

( Turn Over )



3. @

(b}
(c)

( 4 )
Show that
) T =
i} Tn+1)=nifn) | 1+2=3

Show that if meN, then T(m+l)=|m. 3

-Discuss - the convergence of beta

function. R : 4
Or -

Show that f e du=vx and hence

show that T( ] ‘fﬂ }

4. {0} State whether true or false : 1
.Pointwise c.onvergenc“é implies uniform
convergence. | '

(b} Let (f,,) be a real sequence of functions

. __-defined on a finite. set X= {al, o A}

_convergmg pomtmse to a function

X oR. Estabhsh j that the
ccnvergence is. umform ' 2
P23/977, - ( Continued, )

{c}

t 5)

Let {f,) be a sequence of integrable

. functions on a, b].- Let fo> f

(d)

le}

uniformly on [a,b]. Show that f is
integrable on [a, b] and

 [Lrwaxsimf fwax 4

Show that if (f,) be a uniformly

Cauchy sequence on a set Xin R, then

it converges to f:X — R uniformly. 4

Show that the series

El”(im@)n

) -_-._.qoﬁ\{e;ggs_ uniformly .on: a.ny interval

State a.nd prove Cauchys cntenon

'for thc umform convergence of a

series. ] . o 5

{ Turn: Over )



5.

P23/977

(9)

( 6)

Let f, :(a,b)> R be differentiable and
the sequence (f;) conﬁerges uniformly
to gilmbo>R. Let there exists
ce(a, b) such that the sequence (f;, (c))

converges. Then show that the

< sequence (f,) converges uniformly to a

{a)

(b}

~uniformly to

continuous function f:(a,b)—> R.

State whether true or false' :
A power series is a pa:fticular case of
inifinite series of functions '

AT

n=0

oy .

Let > ap(x—a)l® be a’power series.
n=0 -

Show that there exists a unique

extended real number B, O0<R<w,

such that ‘¥ x with l_x{-al-:R., the

series - converges absolutely * and
a function f on
(-r,7r);0<r<R.

{ Continued )

4

fc}

(@)

P23—2700/977

]
o . ) _
Given a power series 2, Gnlx-a)",

n=0

determine an extended real number R

such that '11;2” lim]a, | .

State and prove Abel’s limit theorem.

* &k
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MATHEMATICS

( Core )

Paper : C-10

{ Ring Theory én& 'Linealr Aigebra—l )

~ Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. {a} Define unit eIement in a ring. Give an
example _ . 1+1 2

b} Let R be a ring and a, beR Show
that a(-b)={-a)b. 2

(¢} Show that intersection of two subrings -
of a ring R is a subring of R. 3

P23/978 ( Turn Over )



(2

{d) Show that the ring Z of integers
moduic p (p bemg a pnme] is a field. 3

fe} Let R be a commutative ring with unity

R
and let A be an ideal of R. Show that —
is a field if and only if 4 is maximal. 5
' | Or.
Define a pnnc1pa1 ideal domam Show

- that the ring Z of integers is a
prmc1pal 1deal domain, 1+4=5

{n Deﬁne characteristic of a ring. Let R be
a ring with umty Then show that

characteristic of R= o
~ [n, if 1 has order n under addition
0, if 1 is of infinite order under addition
- - 14242=5
- Or
'.Prove"that th.e.rin'g " .
Q[\/—] {a+b\/_|a beQ,d is a pos:twe mteger}

is a field. S __ 5
2. fa) Give . an -example of ring homo-
morphism. .. -~ . . . _ 1

P23/978 . { Continued }

(b}

(c)

(d)

te}

Is the map f : Zyg > Zyg such .that
flx)=2x a ring homomorphism?

. 2
Justify. - : _

Let f:R S be a ‘homomorphism
from ring R to ring S. If ker f ={0},
then show that f is one-one. | 2.

Let f: R — S be a ring homomorphism
from ring R to ring S, Show that kernel
offisanid_ealofR._ o . 2

Defermme all ring homomorphisms
from Z to Z, Z being the ring of

- 3
mtegers _ T

Or.

Show that if R is a ring with unity and
char (R)=n>0, then R contains a
subring isomorphic to Z,.

Show that if f:R-—>S is’ an. onto

' hornomorphlsm then

P23/978

'R
-ker f

-

' s
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3. ()

- (b}

) .
@

(e)

@

P23/978

{ 4 )

Or .

State the second theorem of ring
isomorphism. Show that

_Z__SL Ledm
<2> 10Z ' -
Define a vector subspace.
Is Q'_'(]R) a vector space?

Is the set {2 5), (2 -1 0}, (7, ~1 5)

linearly independent over R ? Justify.

Let S={e ~ey ¢ +e'2}eR2_'_, where
e; ={1, 0) and e, =(0, 1). Find L(S).

Show that any basis of a vector space is

a linearly independent set.

Show the sum of two subspaces of a

‘vector space V is a subspace of V.

Let V be a vector space and W, and W,
be two subspaces of V. Show that
dim(W; + W) = dimW
: +dJmW2 dim{W; N 143)

{ Continued )

5

b

4. (a)

(bj

{c)

(d)

P23/978

(5 )

- Or o
Let V be a finite dimensional vector
space and W be a subspace of V. Show

that dimV /W =dimV -dimW .

Define & linear map. Show that the map
T:R® 5 R such that

| Tix, y, 2)= x2 '+92 + 2%

is not linear. o 1+2=3

Show thatif T :V - W is a linear map

from vector space V to vector space W,
then—

fi) T(0) =0

{ii} T{V) is a subspace of W 2+2=4

Extend the vector (1,1, 1) J.n IR3 (R) to
form a basis of R3. 3

Answer any four of ‘the: following : 5x4=20

fil Let Vand W be ‘two vector spaces
cand’ T:V > W be a linear map.
Then show that

dlm V= rank T + nulhty T

{ Turn Quer )



fii)

fiii}

( 6 )

Let {v;, -, v,} be a basis of the
vector space V and wy, wy, -, wy,
be vectors in the vector space W.
Show that there exists a unique

linear map T :V — W such that

T))=w;, 1=1,2,, n

Let T:R? > R® be defined by

T(x, )= x, x+ 3 y)

Then find the range of T.

(iv)

Let T:R®5R® be a linear
operator defined by ' '

T(x, y, 2)= (3%, x -y, 2x +y +2)

- Show that T is invertible. Also find

(v}

the inverse map 71

Let the linear map T : R? 5 R? be

defined by .
T(x, Y)=(x, y, x +y; x ~ y)

Find the métrix of T with respect to

- the standard bases.

fvi) Let T:V > W be an invertible

linear map from vector space V to
vector space W where

dimV =dimW =n

Show that T is non-singular if and
only if T is onto.

* 4
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