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ZOOLOG'{ 

( Major ) 

Paper : 3.2 

( Cell Biology ) 

Full Marks : 60 

Ti.me : 3 hours 

The figures in the margin indicate full marks 

fo r the questions 

l ., Choose the correct answer (any seven) : lx7=7 

(a) Micro tubules consist primarily of the 

actin / myosin / tu bulin protein . 

(b) Active transport moves the substances 

across the plasma membrane against/ 

along their concentration gradients 

using ATP/without ATP. 

(c) During aerobic glycolysis 8/6/ 10 ATP 

molecules are produced. 

(d) Oxidative phosphorylation takes place 

in ribosome/lysosome/ ceil membrane/ 

F1 particle of mitochondria. 

(e) Cell theory was put forwarded by 

Robert Hooke / Robert Brown / 

Leeuwenhoek/Schleiden and Schwann. 

20A/ 102 ( Tum Over ) 
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(f) Naked DNAs are present in plant cell/ 

animal cell/bacterial cell/protozoa. 

(g) The center of a cell is cilia/flagella/ 

nucleus/ centrioles. 

(h) G O phase lies at the end of 

GifG 2 /S-phase/M-phase. 

2. Write short notes on the following (any fouf) : 

(a) Elementary particle 

(b) Ultrastructure of Golgi bodies 

(c) Molecular structure of nucleosome 

(d) Facilitated diffusion 

2x4=8 

(e) Plasmid DNA or extra-chromosomal 
DNA 

3. Answer any three of the following : Sx3=15 

(a) Discuss the chemical properties of 
protoplasm. 

(b) Differentiate between salivary and 

larnpbrush chromosomes. 

(c) Discuss the significance of mitotic and 
meiotic cell divisions . 

(d) Differentiate between prokaryotic cell 
and eukaryotic cell. 

{e) Why lysosornes are called 'suicide bag of 
the cell'? 

20A/102 ( Continued J 

( 3 ) 

4. Describe the electron transport system of 
mitochondria. 10 

Or 

Define endoplasmic reticulum . Write the 
functions of ER. Explain the significance of 
SER and RER. 1 +6 ... 3= 10 

S. Name the most popular two m odels of cell 
membrane. Write a note on the fun ctions of 
plasma membrane with respect to transport 
of solutes. 2T8= 10 

Or 

What is mitotic apparatus? Describe their 
structures, assembly and disassembly of the 
microtubules and functions of mitotic 
apparatus. 2+6~2= 10 

6. What is the natural recombina tion? When 

does it take place? What is the outcome of 

crossing-over? 2 - 4-"-4= 10 

Or 

Why ribosomes are known a s protein factory 

of the cell? Describe h ow ribosomes are 

involved in pro tein synthesis . 3-7= 10 

*** 
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ZOOLOGY 

( Major ) 

Paper : 3 .1 

( Comparative Anatomy and Histology ) 

Full Marks : 60 

Time : 3 hours 

The figures in the margin indicate full marks 

for the questions 

· 1. State True or False (any two) lx2=2 

(a) Reticular fi_bres join connective tissues 

to other tissues. 

(b) Chondrocranium is the cartilaginous 

envelope of the brain . 

(c) In most of the vertebrates thyroid gland 

is originated from cartilage. 

2. Fill in the blanks (any three ) : lx3=3 

(a) Toluidine blue is an example of __ 

dye . 

(b) Mammal's stomach is __ in character. 

(c) Branchiae are developed on the walls of 

some __ 

(d) The sense organ of scala media 1s 

known as --

20A/101 
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4. 

5. 

2 

Answer the fo l\nwin~ (1 \l ('~ t ion ~ 1"2 2 

(<A) Wh,c-h ts th <' l.'.nmmon connective t is~u c 
of vcrteb1,,tesi> 

(b) Write ., bout !unc tion s and dc rivn tiVt'S 

of som .\ tic m oto r n c\l ro n . 

Wri te notes on / Answer the fo llowin R 
(.my fou ry : 2><4 •8 

(a) DifTeren t ce ll s o f connective t issu " 

(b) Functions of blood 

fr) Mord an t 

(d) Draw a nea t la belled diagram of 
nephron . 

(e) Integu ment of fi s h es 

Answ er /Write 
(any three) : 

(a) Describe 

notes on the following 
5,,3 15 

the organ of hearing and 

balancing in a mph ibia. 

(b) Give a comparative account of thyroid 

gland in birds and mammals. 

(c) Describe the classification of dyca with 
thr:ir properties. 

(d) Me c;onephros and metanephros kidney 

(e) Lymph and its function s 

20~/10 1 ( Continued ) 

6. 

( 3 ) 

A1 rnwc-1 lh<• fol lowirlR q1te"ltt0n !S (111w thrfX'I 

{ti) t.:xpln in 11hn u 1 t~w ddlr1r111 type, , 1 

(h) 

Nkt•l<•lnl t1wn1r~. 11!.I or, 1111r1H•r 

fun c tion ~ warh p1opc-1 d1.1~r.•m ~ 

l )cocr 1bc• l hc· h. 1•111 ptllh 1pk1 nr h~ 111 011 

anti Htn1111 11~ W11 1r- 11,. 1mpo1ti1111r ,n 

hioloRicn l 1tnrrit { .. , . 

(<') 1) 1 nw , i l.\ht" llc-d d1.iKt.\tll ol hi .11n 111 

l~q>til r H . 1t1 d dr •11 , 1h«- 11•1 .1th,.111, l".rl1l".11t 

i O 

I (I 

ovc•r 11mph1b1.111 hr .1111 , , 5• I CJ 

(<l) Oivc- n ( 0111p. 11 . 1t1v r- .111 1111111 ul lltr. 

inl c~llll'l<"ll l an vr.rtrlu,,rr. itr-ru ·• 10 

(,•) Wll nl in nr-111011 1 W11tr ,1h1H1l thr. 

nl1 1utu 1r. .ind 11111111 1111 of II t1r111,111 

,,,1 •H- I 11 

20A C.,C,00 / 10 1 ' \ (Srm JJ 7/ Jt, M I 
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CHEMISTRY 

( General ) 

Full Marks : 40 

Time : 2 hours 

The figu res in the margin indicate full marks 
for the questions 

Ans wer either in English or in Assamese 

1. Answ er the following as directed : 

\!)~\!) R~IC<1 l11 ~ ~ ~ ~ : 

lx5=5 

(a) Arrange the following ions 1n the 
decreasing order of size : 

~ wm \Sl l~~ >P[~<!S '5ll<til<1 \Sl-f'-ll'm '5f~~~~\!) 

>lCiSi l~I : 

(b) What do you mean by limiting molar 
conductance? 

20A/78 ( Tum Over) 
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l 2 l 

. .'.ur.mor.ia solut:or. r.,f aldi :-c.e:z~ ;s ·'J :,__.,: 

: :1 cobur, ':';h:./~ 

(d) What is meant by caten a tion? 

(e) Banana bond in diborane is __ bond . 

( Fill in the blank ) 

~<1' (<1 .. ~ ~ -::1~z. '-1 ~ _ _ <! c<n <i 

( ~~~" <?<IT ) 

2. (a) Give the structure of the follo'INing xenon 

compounds . Also indicate the type of 

hybridization of xenon in each of the 

compounds. Why has XeO3 pyramidal 

structure? 3+2=5 

~"1~ N1TT ~ ~~ ~ 'lTT<01 ~ I c,'il(:'3 

~~~~~'l ~ ~ <R"! I 

Xe03<t'~ffl~~? 

XeF2 , XeF6 , XeOF4 

Or I i5fW 

(b) Wha t are carbides? Give one method 

to prepare graphite interca la tion 

compound , silicon carbide a nd nickel 

carbide . 2+3=5 

~ rfi? !!~ ~~ 0TI'if , ~ ~~ 
~ ~ ~ 1£l~t<fi ~~~~I 

20A/78 ( Continued J 

-= ~--g:::: ::I.5 :s 
,-· ·=- :.. ·-- ~-•c:5-, -,,, ' : 

1l1) pl Dt~.._·u s$ c'.tt· s ~:-.-... -~·-:-e .1.··.: .·,: ·-·- --; 

l1f d it-'-' ' -l!'-c' 

20A/ 78 
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(11) Wnte down the nnmc•1 of the· 

fnllowm g complr.xcs hy fUJ.'AC 
!lyMrm '/ :.1,;4 

~ :, f:i"1Jl ~~ ('Tl 'irc-1f◄4 · l'f.J IUPJ\C 

?f~f.:,-3 fr.it'fl: 

I . [CoN 3(NH 1 )r; IS0 4 

2 . Ba[BrF4 12 

3 . Na 1 [Ag (S 2 0 3 )1 I 
4 . Li[AIH 4l 

(c) What is electronegativity? What are the 
facto r s which affect the elec tronegativity 
of an clement? Discuss the trend of 
electronegativity among the elements in 

'.l 

a period and in a group . 1 +2+2 =5 

f<r1 l'-?JW f<:J? ~ ~ ~ ~ 1.!JG'Pf 
f41}'-'4'f3T<I 3'113 ~'cl' C'1?iPJ? .!fl<1>TGJ --rfrn 
~ I.!)'~ <1'iR; ~~ ~-:.-:.-J"R,, f f-1»rC<1 
~~,"'Qf~<Rl l 

4 . An swer any two of the following 
~ ~ fiI C<l'irc;Tl ~ ~ 11 f<'1"fl : 

(a) Name two important ores of Ni How is Ni 
extracted from 1ts important ore;.> Ci1vc· 

20A/78 

two properties o f Ni . l 1-3 1- I 5 

~ 'fTil ~<11 ~f<f<>-1 ~ foi"fl I 7j ?fl !.l'f<:>f-1¢,f 
'1<fl f.rC<1>o-1 ~ f-TiT"'f•r <Mr ~u ,, f-r:-<1>ar1 1GT 
~ ~<f<P<fll 

( Continurd) 

(b} 

(c) 

20A / 78 

( 5 J 

{t) [J ~r J1Jll d'Yi..J ',JJ,--~r 

U">'°Jrd,na•,r,~ C' ·-;::, -

~--~-,f,{ ;-;~ - ~ . ~ ,,,._..;: 
J •• 

1.7,:,;- ~ - /.,< 

(uJ Pred 1r • --~,. ~, ... ~ 
r~ 

the ,::art,rJny.s rJ( ... ·;,. . ,. -(" -
EAN rule 
EA~ ~r-,1' ~=- • --.~.,,-.1: '--.F. , 

(1) Define essen t1a! e1r..-,e~ · 
clement Men•1on U1'" 
roles of moiybdenum a~.d ~·'"- ... -

~~ ~r ~ '!.~ ~" ;.. 

-;.'t' ".:;' ·-fjl~.-;; ?;" ... ~=-.... 'T'"";" .. ~~ 

~ .:. ~7,:-- ·~~ ~ 

(11) Whal 1s loxic,tv? ~~en t or­
to"<1c1tY that m.iy h.ippc:1 du<- • 
,rnd H~ 

Odine c1s .lnd •run.; ,._ ~ r-rs G \ e the 
~eometncal 1s 1meno;rr. f ,. thC" c > rc!i 

11 ,1 l 10 n en t I l ¥ CI I°" H , l , CI • (C'n l 2 • 1 -

L 

( Tun ( L rr J 
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5 . Answer any two of the following 

'-'c-J'-' fti~IC1l11 rt ~ ~ ~ ~~ : 
5 x2 = 10 

(a) (i) Discuss the determination of 

transport number of NO3 ion m 

AgNO 3 by Hittorfs method. 3 

~ ~ AgNO 3 '3 NO3 ~ 

~ ,"1> f;i~ ~ ~ ~ I 

(ii) How would you account for the 
highest mobility of H+ ions? 

H + ~ ~ >f~ <fiRCf ~? 

(b) Discuss conductometric titration for­

(i) strong acid with a strong base; 

(ii) weak acid with a strong base . 

2 

2 ½+2 '/2=5 

·1f.111~--,1f.l®~ ~"Fl ~ ~-

{i) "fu ~ "fu ~ ~; 

(ii) ~~"fu~~I 

(c) , (i) ).:.n for NaOH , Na Cl and BaC12 

are 248· l x10 - 4 Sm 2 mol - 1, 

126•5 xl0 - 4 Sm 2 mol - 1 and 

280·0xl0 -4 Sm 2 mol - 1 respectively. 

Calculate >--:n for Ba(OH) 2 . 2 

20A/78 ( Continued) 

( 7 ) 

NaOH , NaCl ~ BaC1 2 <! 1.:,<1 
,rr;i ~ 248-lxl 0 -4 Sm 2 mol -1

. 

126•Sxl0 -4 Sm 2 m ol - 1 

280•0 x10 -4 Sm 2 m ol - 1 

Ba (OHh<t A:n <l ~ 'if'Rl ~ 1 

(ii) Discuss the construction and the 
use of a glass electrode . 
<j,[15 ~~ ~ '5fR' ~ po'~ 

~~ I 

*** 

3 

2 0A- l 6*/78 
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3 (Sem- 3) PHY M 2 

2 019 

PHYSICS 

( !\rfajor ) 

Paper : 3 .2 

( Current Electricity and Magnetostatics ) 

.P11 Tl lifarks : 60 

7une : 3 hours 

~e _igure.s in the margi.11 indicate full marks 

for V1e questions 

1. £:\nswer the following : lx7=7 

{a) State Ohm's law. 

(b_} What do ~rou mean by coefficient of 

self-inductance? 

(c) What do you mean by the time constant 

in series R-C circuit? 

(d) \\-hat is impedance? 

(e l \Vhat is transformation ratio? 

if Define Lorentz force. 

{g l What do you mean by magnetic 

induction? 

20 A / 98 ( Tum Over) 

' 
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2. Answer the following : 2x4=8 

(a) What are peak value and mean value of 

alternating current? 

(b) What do you mean by thermocouple 
and thermo-e .m.f.? 

(c) What are magnetic flux and magnetic 
flux density? 

(d) Write the relation between true power 
and power factor . 

3. Answer any three from the following : Sx3= 15 

(a) Calculate the value of the torque on a 
current loop placed in a uniform 
magnetic field . 

(b) An e .m.f. of 10 volts is applied to a 
circuit having a resistance of 1 O ohms 
and an inductance of 0 ·5 henry. Find 
the time required by the current to 
attain 63·2 % of its final value. What is 
the time constant of the circuit? 

(c) A capacitor of capacitance O· l µF is first 
ch°:1"ged and then discharged through a 
resistance of 10 megaohms. Find the 
time, the potential will take to fall to half 
its original value. 

20A/98 
( Continued ) 

( 3 ) 

(d) The e. m .f. of a thermocouple, one 
junc tio n of which is kept a t O "C, is 

given by E - bt +ct 2
. Find the neutral 

temperature and the Pe ltier and 

Thomson coeffi c ient. 

(e) (i) Wha t do you mean by mutual and 
self-inductance? 2 

(ii) Two coils , a p rimary of 600 turns 
and a s econdary of 30 turns are 
wound on an iron ring of radius 

0 · l m and cros s -section 4x 10 - 2 m 

diameter. Find their mutual 
inductance (µ for iron = 800). 3 

4. Answer any three from the following : 10x3=30 

(a) Define the curren t den s ity at any point. 
Derive an expres sion for current 
density . Prove the equation of continuity 

div J + dy =0 
dt 

(b) An alternating e.m.f. is applied to a 
circu it containing an inductor, capacitor 
and resistor in series. Obtain expression 
for the current, impedance and phase of 
cu rrent. Obtain the condition for the 
curren t to be a resonance with the 
applied e.m.f. Obtain th e resonance 
frequency. 

20A/98 ( Tum Ouer ) 



(c) 

4 

A char~e capa,ito r of r,1p~tril,mu; C 

ciischc1 1 ges 1 hrough a circuit c onl:"1ining 

of a co il of inductan ce L ,rnd ;J 

resistance R. Find the charge on the 

capacitor in t sec after it s tarts 

discharging. Deduce the condition 

under which the discharge is oscillatory. 

Find the period and frequency of t h e 

oscillatory discharge , where R ts very 

small . 

{d) State Biot-Savart law. Using Biot-Savart 
law, calculate the value of magnetic field 
due to an infinitely long straight wire 
carrying a current i amp at a distance d 
from the wire . 

(e) Write a short note on any one of the 
following . 

(i) Transformer 

(ii) Anderson's bridge 

*** 

•IJ/\ ' .f l!H J/ 98 (: .r 11 1 1) l'II Y M , , 

;J (ffom 'iJ CHM IVI J 

2019 

CJ r f·,M f </f V I 

( IA ayJr J 

Structure and Bonding 

Fu ll Ma rk-'> · f-/J 

T1.m.e : ~1 hrru rs 

The figures zn the marqm mdir.n·e full mart;s 

fo r the quP'itton.c; 

1. Answer the following questions 

(a) How 1s a \·cr.:i~c- ,·;.iluc ,JI :-i. pr per '\. 

assoc i,ucd \\ 1th an 0pcr.Hor nf a 

n o1 m~u1zed function exprc!t~ .. d ? 

(I,) Wh,ll i..., . in c1g<'nft111l twn' 

(c} \V1 , tr the t 111w 111dc-11rncknt •: , l1111d11' ·er 

c q11 ,1t1 l1n (111 hvcl1,11:1 n ''' " " 

(d} \ V l1 ,1l i. !hr cl\< 1 ' l'.' ,J , .; 111, ,· Lli•· 

c l• 1 11 Pll , , t II , t ,,111 1, l!n •L. ,111 

( ,· / 1· , t1 ,, it, 1, 1'1, l t111 111' 11 111 •..;• ,,r I' 1 11 

1 ·11 ·• 111 11 

•ll/\/Uf', ( I 'Ir " ' ,, I I 



( 2 ) 

(!} How does bond multiplicity affect bond 

length? 

(g) Why is a sigma bond stronger than a 

pi bond? 

2. Answer the following questions 2x4=8 

{a) Calculate the wavelength for transition 

of the electron of H atom in 2nd line of 

Balmer series. (RH = l · l x 10 7 m - l) 

(b) 

(c) 

Calculate the effective nuclear charge 
for a 3d electron of cobalt atom. 

Draw the Lewis electron dot structures 
of the following 

ClO4, co~-, CCl 4, NO2 

(d) Give reason why BeF2 is linear but SF2 
is \'-shaped. 

3. Answer any three of the followin g questions : 
Sx3c l5 

(a) What do you m ean by bond moment 

(b) 

20A /95 

and dipole moment? Give reason why 
NF 3 is less basic than NH 3 . 1 + 1 +3• 5 

Using VSEPR Lheory, explain the 
geometry of the following molecules : 

2 Y:Jx2 5 

( Cort ti.nw·ri ) 

( 3 ) 

(c) What do you u nderstand by perrem 

ionic character of covalent dia:o:-n.1c 
molecule? Calculate the perceri ~ i0r .. c 

character of H- F bond. (Dipole mo:-r.en.: 

for HF = 1·92 D, e =4 -8 x l0 10 es u. 

H-F bond length = 0 ·92 A) 2-3 =5 

(d) Calculate the de Broglie wa vele:1gt.!-: 

of an electron which is acce!erated 
by applying a potential difference 

of 54 volts . (h = 6 -6 '<- 10 .:;..1 J s . 

m=9 -l x l0 - 31 kg . e=l -6xlO-l°C1 

(e) Write a note on aufbau pri:iciple 

4. Answer the following qu estion s : 

{a) Answer either (i) or {11.) and 11 :J) 

(i} Whnt is reson.1..nl·e-·) Wh .:u art· th-.· 
csse11ti .. 1J r t1les f1...">r \\ .... ,~ .. ,~ 

resL1n.Hing structure::-;' D!·.,w the 

different t-cs on.1tin~ Slnh·turc$ t'f 

J 

5 

coj ion . >~ ._-; l0 

20A/95 

/ril Expl.nn l"\mlmr. .md Mu\\i.,c·, 

(iir) Wt 1tc tile' 0urli n e~ l ' l , . dc'1 h't' b,wd 
.1ppn,. 1, ·h t,1 hind,ni: i11 d 1.11,,111 1,· 

nH•lc ,·11lcs 4 

( /JJ" l 
1

: ( • J 
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{b) Answer either (i) or (ii) and (iii) : 

(i} Show that for a black body radiator 

the energy density in the region 

between y and y + dy is given by 

E d 
8nhy 3 

y y=---- dy 
C3(ehyfkT -l) 

Or 

(i1) How was the spinning property of 

an electron experimentally demons-

10 

trated by Stem-Gerlach? Explain. 6 

(iii) From Pauli antisymmetry principle, 

prove that two electrons having 

same spin cannot exist in an 
orbital. 4 

{c) Answer either {i) and (ii) or (iii) and (iv) : 

(1) Find the wave function for Px 

orbital . 6 

(11) Draw the radial probability 

distribution function for 2s, 3p. 4p 
and Sd orbitals . 4 

Or 

(iii) Prove that an s-orbital has no 

an gu lar dependance . 4 

(w) Write a note on radial probability 

d1 stribut.1on function. 6 

*** 
20A 5000 /95 3 (Sem-3) CHM M 1 

3 (Sem-3) CHM M 2 

2019 

CHEMISTRY 

( Major ) 

Paper : 3 .2 

( Chemical Bonding ) 

Full Marks : 60 

Time : 3 hours 

The figures in the margin indicate full marks 

for the questions 

1. Answer the following as directed 1).7=7 

(a) Which option bes t approximates 

the bond angle present in H 2Sn? 

(i) 102·5° 

(ii) 180° 

(iii) l 04· 5° 

(iv) 120° 

( Choose the correct option 

20A/96 ( Tum Over ) 
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(h) ClO J ,ind CIO :i. ions h.-iv<.: samt· 

numbt:·r of ekctr<m p,1irs around 

ccntrnl chlorine but th~1r geometry 

i~ different . Why? 

fc) Whc1t h(1ppt ns wht•q CsCI crystal 1s 

h<" llf'd at h,Rh tt·rnpc- rnture? 

(d} Wh,1t nrc h.eesom forces? 

{f-'/ ff fV 1s tht· number of retr,thedral 

voids in ., dn~c p,wkcd stn1cture. 

then the number ut ouahedral voids 
IS 

{ Fill m the blank ) 

(JJ \rrang,· 0,. 0,, 0 2 and 0 ~ in order 

of HlCTC-clS tn g bond order. 

f( i l H1ghlv charged cauons are rare. 
Whv'> 

2.0A/96 
( rontlllued ) 

( 3 ) 

2. An<;w<·r the followmi~ qu<.;•ll 10n •, : 

(u) Anltvdrou<-i AJCI .: j,._ (0v;1knt but 

AICI 1·611}) ,~ 10nic in nature . How 

would you ;,c count for th is 

behavior'? 

(b) When napht halcnc is hydrated, the 

hc.1t rekusccl is about 80 kcal/ mol. 

HC'al of hydrogenation of an isolated 

t ydohexcnc unit is equal to 

28·8 kc,ll/ mol. Estimate the 

rcsommcc energy of naphthalene. 

(c) Discuss the Bent's rule by taking 

(CH 1 ) 2 CCL2 molecule as an example . 

(d) Why is alcohol a better drying agent 

than acetone? 

3. Answer any three questions 5><3= 15 

2 (a) Draw the structure of C0 1 ion. If all 

2.0A /96 

the C-0 bond distances arc equal, 

then wntc the resonance structure­

to descrilw th<.: bonding in CO~ ion . 

Describe the bonding in CO~ in 

termc; of hybridiuition <:;Cherne 

l+2+2 5 

( Tun Or•cr ) 



,>:·:.':·-:~- : ::,' :·,,~_,..,,q!~~ ~li~ \.)!' 
·:·.,, .~·: ·.:·. t~ \\ .: :·. R'~ :,''-·: t\.' t~("' 

( ; •I XH, ,\n,i ~F , (h~ ~)ttd. t.\t'bl.t,ll~ ,,( 

tl,,, 1.._'<' t H r,tl ,th ,tn) 

(j ) f\ 1~,-us~ tht' ('k,·tron pt'\'b,tbk· 

d~nslt~ l,t hmdm.~ ,md ~n,tih~_mdm.g 

M 

WA/96 

nwlt·~uLtr ~1rb1t-.~l~. ~; 

Whit..·h t)f the follo" ing tui.\ .Jurc~ of 
solvn1ts h,l\"'t' mtcrmokcUt\r 
hy<fro~en bonding bet\\,een the 
dtff<'rcnt S<)lvent molccuks? 

(1) Et iO .-md THF 

( Co11ti11ucd) 

s ) 

(J~ 1\,\\\ ,' \scl , \\ • ~~~\ , , ' $- '. :th ,,,• , \ ,,,•..: 

,d 

20.\ /96 

,~~,'\'\' ..,~l ~, i \\ !t11~I ., ~ , ... ~~;,", ' \ .. ,, .. 

,,h~,· :,·t~~,~\ , ·. ' , .-.-~ 
H\.\~~ ,'l \. ·~ ,1 ,hl , . l .,~·, • 

pro pct tin~ . 
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{d , \\ .h a t ~m:' Mille r md1ces? .\ certain crYsu l h ._1s L1..ttKc parameters of 
4-~..1 A. 10 .-\ ,md J ·o6 A on X. Y, Z 
~1..ws rcs pec ti\ dy . Detennine the 
Miller ind1ces of a plane having 
mtercepts oi 2· 12 A.. , 10 A and l ·83 A on the X. Y and Z axes. 2+3=5 

(e) Predict the shapes, including the bond angles of the following : 5 
(i) The ion PH; 

(ii) The molecule PF 5 

(iii) The ion PF 6 
(iv) The molecule XeF 4 

5 . Answer any three questions 5x3=15 

(a) When acetylene is passed through a solution of Cu(I) chloride, a red ppt of copper acetylide, CuC2 is formed . This is a common test for the presence of acetylene. Describe 
the bondin g in the c~- ion in terms 

20A / 96 

of molecular orbital theory and 
compare th e bond order to that of C2 . 

5 

( Continued ) 

l 7 J 

(b) Dem c the Born Lnnde eo 
lawce energy culCltlau n 
importan ce an d conclu , 10~v, de , 

(c) Justify the follow:ne; • 

ch:oride and (i) Sodium 
magnesium ma de both have 
identical sm1ctures . Howe•:er 
sodium chlonde melts at !o- .:. r-:. 
and magnesium ox,de melt~ at 
31 25 K. 

(ii) Cotton clothes dry s lowlY tn 
comparison to synthetic clothe~ 

(d) What is the effect of temperature on th e conductivity of semiconductors? Write a note on the a pplications c•f 
semiconductors. 2-3=5 

*** 
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3 (Sem- 5) MAT M 1 

2019 

MATHEMATICS 

( Major ) 

Pa per : 5 .1 

( Real and Complex Analysis ) 

Full Marks : 60 
.. ' . 

Timi! : 3 hours 

The figures in the margin indicate full marks 

for the questions 

Symbols have usual meaning 

1. Answer the following question_s : lx7=7 

(a) Write down a · sufficient condition for the 

equality of f xy and f yx . 

(b) Give an example of a discontinuous 

function which in Riemann integrable. 

(c) If P* is a refinement of a partition P of a 

bounded function f, then write down the 

relations between U(P, f), U(P*, f), 
L(P, f), L(P*, f). 

20A/269 ( Tum Over) 



( 2 ) 

(d) Define pole of orrk r 11 uf n C()mplt·:\7 

va lued func tion (( z). 

(e) A function / (z) = u(Y . .111 +- i11(x. !A ts 

fi 
rl u cl11 

de med such thnt Stule 
,h r)y 

whether f is analytic or nnl. 

{/} Let f (z) = u(x, Yl + iv(xi y) be annJytio in 0 

region R. Prove that a (ll, ~ = I/'( 11 2 
d(X, y) z . 

(g) Find the fLxed points of the 
transformation w = z + 5. 

2. Answer the following questions 2x4=8 

(a) Show that 

lim lim f(x, YI = lim lim f(x ) x ➔ O y--:,0 y➔ O x➔ O ' y 

but lim f( (x, y) - >(O, O) X, y) does not exist, 
where 

f (x, y) = xy (x, y) :t: (0, 0) 
x2 + y2' 

= o, (x, YI = (O, OJ 

20A/269 ( Continued ) 

( 3 ) 

(IJ) Prow· 111 11 1 111(' 1t11p111prr i1111-p.1·.d 

('i d~ 

Ji(, 11) '' 

eo twcrgc~ if und 11nly ii 11 • I. 

(c) Le t Cb<.· the c·u1 vr in tl! c '-''l'\.111r 

d e fined by J:( 'J. u '2!(' s,''u 1 
(,~ ,, . 

Find u unit vector normal to C nt (1 , 1) . 

(cl) Show thot 

3. Answer any three parts : 

(a) Show that the function 

x2y 
f(x, !/) = --

4
--, x

2 +y2 1:-0 
X + y2 

= 0, X = y = 0 

Sx3= 15 

possesses first partial derivatives 
everywhere, including the origin, but 
the function is discontinuous at the 

origin. 

(b) Prove that a bounded function f is 
integrable on [a, b] iff for every E > 0, 
there exists a partition P of [a, b] such 

that U(P, fl - L(P, fl < E. 

20A/269 ( Tum Over ) 



4 

:-:~ ·-~ :: .. ..:.: ~~. t =-:, .. ~=- ~-- ... :::.~~ .. .... ~~':1,-~~.;e..-:: 
- --- _ .__ .. _,_ ... ~----- -..::Yt~'-~~_::: .:::·.-; -:-.· -;r:':: ::..-=-::- · --- " . -

- ...... ' r,, - .,_ -- ' " -- ~ .- ....;,"tQ -.. it...,\ .. j,~ ~ :- = •. :: - : , ... • :!...\.?.:'~::, -.:-:c- 1....~~[\ '- l. 5, ,._,;;: t v . r.. _ .• 

2nd t-:J the line :n:-i:::. = = 0 :-1..) : = ~r .::.r-.\.i 
d:er. th t> !.i."1c from ::- = 2: ro :::; = .! - 21· 

4 . .-\nswer any one part 
10 

fa } 

20A/ 269 

(i} Show char fl✓'Y z - 2x} = 0. f is 

dillerentiable anct fu ;:1:: 0. where 

v =- z - .2 x satisfies the equation 

az oz 
X- -y- =- 2x ax ay 

{il) Show that the function 

f(x, y) = y 2 + x 2 y + x 4 

has a minimum at (0. O) . 
5 

( Continued ) 

5. 

{l>) 

20A/ 269 

-l ' 

~l-:_ ~, :_J -
,\ .\, ;,.. :t 

5 

j?:J ?1.·t~\' t' tr'. ,\t ~~· _ ♦• .l~,":. ~· .:tr~ •, -" ." ~ -:• 

inte~~:r ,1. t-k ,~,: _,!. ~-:. ~:'!.c:: 

.u~- .\ls\.) Rtc-m.,w.~ -•::,-~ . . i :- ~-

,ll. b). 

de1 \ l)tt's t ht.' ~~:rt' .. "tt es : n1tt" ~e ~"':,: 

g~'c-\tt'f thdn \ , t s R!c' '.l.l : .--. 

integr,1ble 1n .. l\ J '. 



( 6 ) 

(ii) Prove that if a function /is bounded 

and integrable on [a, b] and there 

exists a function F such that F' = f 

on [a, b), then ff dx = F(b) - F(a). 

6. Answer any one part : 

(a) (i) Prove that if 

w = f (z) = u(x, y) + iv(x, y) 

is analytic, then 

au = av and ~~ =_av 
ax ay ay ax 

(ii) Let u(x, y) = a and v(x, y) = ~' where 
u and v are the real and imaginary 
parts of an analytic function f (z) 

and a, ~ are the constants, 
represent two families of curves. 

Prove that if f'(z) * 0, then the 

5 

10 

5 

families are orthogonal. 5 

(b) (i) Let f (z) be analytic inside and on a 

20A/269 

circle C of radius r and centre at 
z = a. Then prove that 

f (n)( ) < Mn! _ a _ - - , n - 0, 1, 2, ... 
rn 

where M is a constant such that 

lf(z) I< M on C and f 11 l(a) 

represents n- th derivative of f(z) a t 
Z = a 5 

( Conti1111Prl ) 

( 7 ) 

(ii) Let the rectangular region R in th-:: 
z-plane be bounded by x = O, y = o, 
x = 2, y = l. Determine the region R' 

of the w-plane into which R is 

mapped u n der the transformation 

l. w = z + (1 - 21) 

2. w = J'i.emf 4 z 2+3=5 

*** 

·.WA- -5000/269 
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3 (Sem-5) BOT M 1 

2019 

BOTANY 

( Major ) 

Paper : 5.1 

( Microbiology and Immunology ) 

Full Marks : 60 

Time : 3 hours 

The figures in the margin indicate full marks 

for the questions 

Give very short answers lx7=7 

(a) What is biofilm? 

(b) Define the term bioaerosol. 

(c) What is apoptosis? 

(d) Name the causal organism of Rocky 

Mountain spotted fever. 

(e) Define a strain. 

(f) What is a fore spore? 

(g) What are transposons? 

20A/291 
( Tum Over) I 
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• l-R 

l 

,l, -\,tlH' uhi P \'-"''" munu tHl\ 

/cJ \ H"\l~ ~md \ ,rn~oui~ 

3 . \\ ntt' on. m,· •11't'1' of the follm, HU! 

(I 

b 

Applu:.n,on <1 ( mu:robcs 1:, ~c ,, ._\gc 
treatment 

.\ ·, p:cal baC"lcna) ~ owlh < \I f\ c ,tnd ,ts 
d1IT"r~nt pha~s 

Tobac-c \ IQNUC \ '1rus 

(di "11cr~•c d1~ordcrc; cnuscd by .ur 
·nicrofior,1 

{CJ 81olo~1cal :11tm!,;cn foc.1~10n 

4 . An•mc:- ·he followm~ quc!'; t1oni:: 

(01 H()i.1.· <lo b1ogeo<·hcm1c,1I r.,cl r,. m unt 11n 

20 \/291 

~CHI fcp•d1t•.-., Gn·"" .1 ci r ;..11lr- ci ,ll, u I ' ll nl 

v ltn~ of rl ,. m,·rit.,I •,ulph11r Ill •1,11\ltr 

mci •h ·· rol" pl, ,v,.d b•; m, r ,IK'•, . , A Io 

( ) r 

Wntr ,bout lhr c.h 11 ,tr.In u1ttr tr ., curc • 
of l\h l oplci~m ,.. ,nd thr d1 ·.c., ,r 

c,1uqed hv them \\ h\ ..re the, tcn1 ,l,•nt 
tn mt1b1ot1cs) 

(lllt11111, J 

3 

th) \\ 

t ' • 

Wh ,t c:. tr n~ 1 

\ 

procr.«:~ 

d1.117,r.,m 
!;t"riC:'1

1 •r 

tr;wo::du 

fc) Wh n• ,~ mr;, 
!.lr',t ·upr 
d,Hcr•Tl 

/ l Cl l ,, 
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