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ALTERNATIVE ENGLISH
Full Marks - 100

Time — Three hours

Candidates are required to answer the questions in
their own words as far as practicable.

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

| Atteﬁ:pt a paragraph on any one of the following
subjects (about 600 words) : 20

(i) Benefits of Social Media.
(i) Global Warming.

(iii) Relevance of Recreational Parks.

2. (a) A seventeen years old girl, foils a child
marriage at a village in South ftfﬁ'ura. The
| girl along with the members of a Local
) Child Protection Committee and-the police
< arrived at the would be bride’s home, few
Y hours before the wedding. The mother gave
0 an undertaking not to get her daughter

P
Q: b

(0 bl
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L (
(a girl of thirteen years) married till she ‘is ‘

A 1 mplete story out of the given outlines
eighteen. 4. Develop a comp ry g

(any one) : 15

Write a news paper report on this incident (a) Two notorious thieves — consider themselves

(in, Ao Youls): 20 very clever — enter a rich man’s house — find
Or ;"'I_ X G —1 the safe open — happy at their unexpected
(b) A roadside accident you witnessed that could %O :5 =" 0 IKiplic . eyerything = hgiticomes o,
have been avoided with a better traffic 4 _|<= o5 . and a man with a gun — it was trap.
management system. Write a report (in about { ) ‘:'; [ }b Mongoose in a garden — birds fly away from
300 words). 20 1 0 = ? l a nest — a cobra trying to ;:limb a tree —
. L Vo = ‘ mongoose rushes to the cobra — a fierce
3. (a) Writealetter of complaint to the concerning :1 -l = b battle starts — cobra is tired — mongoose has
authority of Agartala Municipal Corporation — - 0o ' a meal
regarding accumulation of garbage'in tie| e e
bazaar of your locality with a request to 5. Expand the idea contained in any one of the
remove the same, immediately and save following sayings within 150 words : 15
pee BoESSINEUR R G- ‘ (a) Make hay while the Sun shines.
(Word limit 200 words.) 15 i ]
(b) Games are an effective anodyne against grief,
Op a cure from boredom and a distraction from
(b) Some school students of your society have oneself.
taken a drive to plant saplings in the area — ; _
so that it would add to the greeneries and 6. Give a summary of the following passage : 15
keep the surroundings pollution free. Writea' _ (2) Inmany ways the old Indian civilization was
letter to your friend sharing  this : already dead when Clive and Hastings
commendable campaign of the students. - discovered the riches of India. The long and
(Within 200 words). 15 ' disruptive reign of Aurangzeb, and the chaos
| 4/TR/FST/ALT/21 @) |
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and internal wars that followed it, left India
ripe for re-conquest ; and the only question
open to manifest destiny was as to which of
the modernized powers of Europe should
become its instrument. The French tried, and

failed ; they lost India, as well as Canada, at
Rossbach and ‘Waterloo. The English tried, -

and succeeded.

In 1498 Vasco da Gama, after a voyage of
eleven months from Lisbon, anchored off
Calicut. He was well received by the Hindu
Raja of Malabar, who gave him a cgurleous
letter to the King of Portugal : “Vasco da
Gama, a nobleman of your _household, has
visited my kingdom, and has given me great

pleasure. In my kingdom there is abundance’

Ff" ud \U t of cinnamon, cloves, pepper, and precious
Ta- 4

stones. What 1 seek from your country is

-t oD ¢
JI}‘\gc)ld silver, coral and scarlet.” His Christian

0.
125}

-—'make matters clearer, Portugal sent a fleet to

ajesty answered by claiming India as a
Portuguese colony, for reasons which the
Ra_]a was too backward to understand. To

India, with instructions to spread Christianity
and wage war. In the seventeenth century the

4/TR/FST/ALT/21 @) 100

(b)

MTR/FST/ALT/21 ®)

Dutch arrived, and drove out the Portuguese
in the eighteenth century, the French and
English came, and drove out the Dutch.
Savage ordeals of battle decided which of
them should civilize and tax the Hindus.
And the English won.

Or

Insects are found almost everywhere — from
steaming jungles to polar regions, in the soil,
in the water and in the air. They seem to be
able to live and thrive under almost any
conditions. The energy of an insect is
tremendous.

Anyone, who has stepped on a cockroach,
been bitten by a mosquito or bothered by
flies, will tell you that some insects are a
nuisance. They not only interfere with our

activities at times, but they also do damage

to the extent of crores of rupees each year in
our country alone. Most of the damage is
done by insects that feed on plants that we
use, insects such as the cotton-destroying
boll weevil, the potato beetle and the tobacco
hornworm. Flies carry diseases, and we try
to control tl;gr_n_,on this account.

[Turn over



— But not all insects are harmful. If all insects
were to suddenly disappear from the earth, it
would not be long before many other living
things would vanish too, possibly even
mankind.

Many vegetables and flowering plants would
die, for these plants cannot bear fruits or
seeds unless an insect transfers their pollens.
Fishes or birds that feed on insects would
vanish, and many of the animals that depend,
in turn, on these fishes and birds for food
would soon starve.

Once a link in nature’s chain of life is
broken or removed, the entire chain is in
danger of falling apart.

4/TR/FST/ALT/21 (6) 100
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Candidates are required to answer the questions in

their own words as far as practicable.

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

Write an essay of about 700 words on any one
of the following topics/ideas: 20

(a) The conservation of forest in India
(b) Environmental Pollution
(c) Wetlands of Tripura

Write a précis on any ome of the following
passages. Provide a suitable title as el
17+3=20

The American revolution was started by ‘aouble
about taxes but the true cause went much deeper.
Unlike the colonies of France and Spain the
British colonies had, from the first, been very
free. It is true that their trade and business were

[Turn over
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controlled by the mother-country, but in thd.. f < o i (g Or

days that was looked upon as quite natural,
though sometimes a little hard to put up with.
Again, the British kings were responsible for
keeping those under the British flag safe from
attack wherever they were, even in America ; and
it seemed to them only right for Britons overseas,
as in Britain, to make some payment for the
upkeep of the necessary forces. To the colonies,
however, the danger from the French seemed to
be over after they had been crushed at Quebec.
And when the attempt was made to put a tax on
them for the purpose of keeping a small regular
army ready against any future attack hy the
French, the old English cry went up, ‘no taxes
without representatives’ — Though the three
thousand miles of sea between England and
America made the idea of America’s having
representatives in the British Parliament seem
-impossible. It was, however, a new thing for the
colonies to be taxed by any one but themselves,
and they made so much trouble that for a time
the idea was dropped. But in 1773, when a new,
though small tax was put on tea, violent protests,

.
¥
o

street fighting, and war came quickly one after

the other. One night some men went to the tea-
ships in Boston harbour, and the chests of tea
were pushed into the Atlantic. That was the first
act in one of the greatest revolutions in the history
of ordered society.

1/TR/FST/ENG/21 )
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e -—-»——‘P Thc!:r:-uldfjst known metal to be adapted to human

use was copper. We find it in a Lake-Dwelling
at Robenhausen, Switzerland, ca. 6000 B.C.; in
prehistoric Mesopotamia ca. 4500 B.C.; in the
Badarian graves of Egypt towards 4000 B.C.; in
the ruins of Ur ca. 3100 B.C.; and in the relics
of the North American Mound-Builders at an
unknown age. The Age of Metals began not with
their discovery, but with their transformation to
human purpose by fire and working. Metallurgists
believe that the first fusing of copper out of its
stony ore came by haphazard when a primeval
camp fire melted the copper lurking in the rocks
that enclosed the flames; such an event has often
been seen at primitive camp fires in our own day.
Possibly this was the hint which, many times
repeated, led early man, so long content with
refractory stone, to seek in this malleable metal
a substance more easily fashioned into durable
weapons and tools. Presumably the metal was
first used as it came from the profuse but careless
hand of nature—sometimes nearly pure, most
often grossly alloyed. Much later, doubtless—
apparently about 3500 B.C. in the region around

~ the Eastern Mediterranean—men discovered the
- art of smelting, of extracting metals from their

ores. Then, towards 1500 B.C., they proceeded

[Turn over



to cast metal: dropping the molten copper inf
a clay or sand receptacle, they let it cool into
some desired form like a spear-head or an axe.
That process, once discovered, was applied to a
great variety of metals, and provided man with
those doughty elements that were to build his
greatest industries, and give him his conquest of
the earth, the sea, and the air.

-
Study the passage given below and choose the,
correct option for the questions (i-x). Some words ‘.

pave been written in bold letters for ease oi{ .
1denti_ﬁcation. 2x10=20 ,(j' i

-

il

-

1.

Dun'can Phyfe made some of the most beautiful e
furmture found in America. His family nam.s Was \
originally Fife, and he was born in Jcotland in -
1768. In 1784, the Fife family immigrated to | |
Alban.y, New York where Duncan’s father opened P,
a cabinetmaking shop. Duncan followed in his
father’s footsteps and was apprenticed to a
cabinetmaker. After completing his training,
Duncan moved to New York City.

Duncan Fife was first mentioned in the 1792 H

NYC Directory as a furniture “joiner” in business
‘at 2 Broad Street. Two years later, he moved,
expanded his business, and changed his name to
Phyfe. He was a quiet-living, God-fearing young
man who: felt his new name would probably
appeal to potential customers who were definitely
anti-British in this post-Revolutionary War period.
1/TR/FST/ENG/21
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Duncan Phyfe’s name distinguished him from his
contemporaries. Although the new spelling helped
him better compete with French émigré crafts-
men, his new name had more to do with hanging
it on a sign over his door stoop.

The artisans and merchants who came to America

scovered a unique kind of freedom. They were

longer restricted by class and guild traditions

Europe. For the first time in history, a man

T _Jgarned that by working hard, he could build his

: bilsiness based on his own name and reputation
' rand quality of work.

N
16

s« | Phyfe’s workshop apparently took off immedi-
_:"'3-—! ‘ately. At the peak of his success, Phyfe employed

craftsmen. Some economic historians ‘point
to Phyfe as having employed division of labour
and an assembly line. What his workshop
produced shows Phyfe’s absolute dedication to
quality in workmanship. Each piece of furniture
was made of the best available materials. He was
reported to have paid $1,000 for a single Santo
Domingo mahogany log.

Phyfe did not create new designs. Rather, he
borrowed from a broad range of the period’s
classical styles, Empire, Sheraton. Regency, and
French Classical among them. Nevertheless,
~ Phyfe’s high quality craftsmanship established’
. him as America’s patriotic interpreter of European
[Turn over
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design in the late eighteenth and early nineteent:.
centuries.

Although the number of pieces produced by
Duncan Phyfe’s workshop is enormous, compara-
tively few marked or labelled pieces have been
found extant. In antiques shops and auctions,
collectors have paid $11,000 for a card table,
$24,200 for a tea table, and $93,500 for a sewmg
table. 4

(i) Based on the information in the passage,
what can be inferred about Duncan Phyfe ?

- A ., | (@ He was an excellent businessmen with
TRV AT a good sense of craﬂ:smanshm and
fo a g O design.

- >

UJ 5 - m (b) He regretted that Great Britain no longer

. g overned New York City.

L ’:& governe ew York City.

i3 = e (c) He built all his furniture by himself in

! l.l:g;. UE)- (-l)’ l a workshop in Santo Domingo.

e ==z (d) He joined the cabinetmakers’ guild after
he moved to Scotland in 1792.
(ii) Accordmg to the passage, which of the
following does the author imply ?
(a) Duncan Fife and his father had the same
first name.
1/TR/FST/ENG/21 -~ (6)
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(b) Duncan Fife worked for his father in
- Scotland.

(c) Duncan Fife and his father were in the
. same business.

(d) Duncan Phyfe made over 100 different
kinds of tables.

(iii) Which sentence in paragraph 2 explains
Duncan’s name change ?

(a) The first sentence 2 r F’ S (—‘

(b) The second sentence’ > OLL whly Baf |
S‘NOT FU WAL
IC il gkl B

(c) The third sentence
(d) None of the above

(iv) Which choice does the word “it” refer to in
para. 3 ?
(a) His spelling (b) His chair
(c) His French (d) His name

(v) Which choice is closest in meaning to the
word “guild” in para. 4?7

(a) Verdict of -a jury
(b) Organization of craftsmen

1/TR/FST/ENG/21 Q) [Turn' over



(¢) Political party of émigrés (
(d) Immigrant’s club

(vi) “Which of the following does the word
freedom” in para. 4 refer to ?

() No longer restricted
(b) Restricted

(c) By working hard
(d) Took off

(vi) Where in the passage could the folibwing
‘sentence be added to the passage ?

Every joint was tight, and the carved
elements were beautifully executed.

(a) After the word “workmanship” in para-
graph 5

(b) After the word “cabinetmaker” in para-
graph 1

(c) After the word “stoop” in paragraph 3
(d) After the word “table” in the last

paragraph G~ R :
A T[-L.r c 1
| * 3L P i g
1/TR/FST/ENG/21 y ERJ;

(viii) In his business, Duncan Phyfe used all of
the following EXCEPT i~ - ~— -
Iy LS C

(a) division of labor | | OLL !

(b) an assembly line ‘S,NOT FOR SALEIév

(c) continental designs E-T' = ;; C'C l
(d) the least expensive materials

(ix) Based on information in the passage, what
can be inferred about Duncan Phyfe’s death ?
(a) He died in the eighteenth century.
(b) He died in Albany.
(¢) He died in the nineteenth century.
(d) He died in Scotland.

(x) The author implies that
(a) furniture from Duncan Phyfe’s workshop
no longer exists
(b) furniture from Duncan Phyfe’s workshop
costs a lot of money today

(c) furniture from Duncan Phyfe’s workshop
was ignored by New Yorkers

- (d) furniture from Duncan Phyfe’s workshop
was made by his father

[Tum over
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4. Answer any one of the following: 20x1=20C %  (ii) Stingy .
(b) parsimonious

(a) Write a letter to the Chairperson of Municipal (a) indigent |
Corporation informing him of the reasons due (c) opulent (d) careful
to which drains get choked during rainy . )
season leading to flash floods. (iii) Sense of physical well-being .
: " sia \
(b) Das Industries, a private enterprise in (a) euthanasia ®) anaesthe "
Melaghar, Sipahijala, Tripura, has written a y d) persiflage
proposal to the District Magistrate to (c) euphona @r ( ":'T’JTU’\ |
establish a fleet of motor boats for tourists { dike u \O
at Rudrasagar Lake. Write a reply why the @iv) Ca il E
proposal is not feasible at present. (a) leonine (b) feline \ \
v 1 . s T —— . Saline ] " L
5. Correct the following sentences : > I\XS 5 (c) canine (d) \\-k'. .Tr) - \
(a) 1 have visited Neermahal last “weekend. o w2 =i
(v) meat-eating : Ly i
(b) He as well as they were here for their dinner. ®) voracious * - )

i s
() May be I’'m going to finish this today. (a) herbivorou

(d) carnivorous

(d) Columbia is a South American country. (©) omniVOtous 2

(e) Unless you do not labour hard you will not 7. Reorganise the words/phrases to form mcar;l)r:g;_s

paes. . assertive sentences. e

: ' : < o 3 o to tha

6. Choose the most appropriate meaning of the (a) MXMLSI% without £0 2 ==
given words/phrases : g 1xX5=5 place 1_19_c___ann_g!_d_’fé_§

ent each to

i) Homesick A3 in the accid

% : : (b) Who were infured BSE0 000 the
(a) nostalgic (b) bromide those _relief payments
(¢) clandestine (d) lonely collector granted.

(Tumn over
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(¢) healthy carriers spread of some diseases @ ,
germs by

(d) To be mistrustful own child of your it is bad.

(e) to give up didn’t have he other option but

any
8. Select the preposition from the brackets that best
complete each sentence. © 1x§=5
(a) The college term will end —— a month.
(in / for / within)

(b) I saw several baby birds a nest in that

tree. (at/behind/in)

(c) My brother stays the factory until
6:00 p.m. (on/above/at)

(d). Conversation was carried on —— whisper.
(with / along / through)

(e) I shall stand by you thick and thin.
(for/m/mto)

s
g LTOLL wUs PAPER| i |
's|NOT Fui SALE|S

TP s C"|
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Candidates are required to give their answers in
their own words as far as practicable.
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The figures in the margin indicate full marks
: for the questions.

Instructions :

1. Answer to Question No.1(i to xx) i.e.,, MCQ type
questions under Section-A must be written in
English only.

Example :
Question : The capital of India is
(a) Delhi (b) New Delhi

(c) Indraprastha (d) None of these
Answer : (b) New Delhi.

2. Answers to other questions except mathematical
part must be written either in Engiish or in
Bengali. It must not be answered partly in English

- and partly in Bengali. This instruction must be
~ followed scrupulously.

3. Candidates are required to give their answers in
their own words as far as practicable.

[Turn over
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SECTION - A (

1. Each of the following questions is having four
options. Select and write the correct answers in
each case. 1x20=20

(i) Consider a satellite of mass m, which needs
to be moved from an orbit of radius 2R to
3R. What is the energy required. Mass and
radius of earth are M and R.

GMm GMm
@ T ®) “r

GMm GMm
P T O =

‘(ii) When a metal wire is stretched by 2 load,

the fractional change in its volume A% is
proportional to

@ «} ® (4)
(c) J‘W (d) None of these

*(iiii) When a planet is moving in an elliptical orbit,
which of the following quantity is a constant

of motion ?
(a) angular momentum !"-—7-— ~—aa——
e k- S C
25/TR/FST/PHY/1/21 @ 0L v - 3PER

'sINOT FOR SALE
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(b) velocity
(c) kinetic energy
(d) linear momentum

(iv) The excess pressure inside a soap bubble is
twice that of a second soap bubble. The
volume of the first bubble is ‘n’ times the
volume of the second one where ‘n’ is

(a) 4 (b) 2
(c) 05 (d) 0125
(v) Kinetic energy needed to project a body of

mass ‘m’ from the earth surface to infinity
is

(8) ;mgR () }4mgR
(c) 2mgR (d) mgR

(vi) The equation of a sound wave is given by .
y =5sin2n(0'2t - 0'5x) m

The wavelength of the wave is

(@ Im (b) 2m
(¢) 25m (d) 3:0m
25/TR/FST/PHY/1/21 3) [Turn over



(vii)Which of the following equations represenf ( (x) ‘A gas behaves more closely as an ideal

the equation of a progressive wave ? gas’ — when the gas is at
e (a) low pressure and low temperature
y = .
(a) -dx—z—-w"y (b) +W y=0 ~ (b) low pressure and high temperature
(c) high pressure and high temperature
dy _ 1 dy ity d) hi d low t tur
(c) gt (d) 2 =C 52 (d) high pressure and low temperature

(xi) Two bodies at different temperatures are kept
in a calorimeter. Which of the following

(viii) Two waves represented by y =a sin (wt—kx), : )
quantity remains conserved ?

and y=a cos (wt— kx) are superimposed. The
resultant wave will have an amplitude (a) Sum of the temperatures of the two bodies
(b) Total heat of the two bodies

@.a ®) VZa _
‘ (c) Total Internal energy of the two bodies

(c) 2+a (d) 2a (d) Internal energy of each body
" (xii)The unit of coefficient of viscosity is
(ix) The velocity of sound wave in a string is

given by (where T is tension of the string (a) Newton/meter (b) Poise

and p is mass per unit length) : (c) Bar . (d) Meter/sec
e T ool r e T ] B (xiii) For monoatomic gas, the ratio of heat
' P PIT I F S C n capacities (’}'=C A ) is
: 3 OLJ Wu .QPER'P ' '3
© v== @ v=T 8 [M SALE[s| @ 1 () 140
i ; [ P ‘_,.'? C’ (c) 130 () 20

25/TR/FST/PHY/1/21 @) _.  25/TR/FST/PHY/I21 (5) [Turn over



(xiv) According to the principle of equipartition(
of energy, the average Kkinetic energy per
degree of freedom of a gas molecule is

@0 (b) KT
KT 3
)5~ @ KT

(xv)If C is the specific heat of a gram molecule
of a gas at constant pressure and C_ is that
at constant volume, then

(@) C,=C, (b) C,>C,
() C,<C, () C,=C,=0

(xvi) A reversible engine converts %th of the

heat input into work. If T, and T, are the
temperatures of the source and sink respec-

tively, then the ratio of % is
2

@ % ® % -1ny
?L'.:;Eo'i
© )5 @ % \p =3
Js o
> =il
_ 25/TR/FST/PHY/1/21 (6) Wl e
e =
- L _O'JU'

)

-~ T

(xvii) In an irreversible process the change in
entropy (ds) is

(a) ds_=0 (b) ds>0
(c) ds<0 (d) None of these

(xviii) If p be the pressure and u be the energy
density in an incident radiation, then the
relation between p and u is—

1

(a) p=u (b) p=7u
© u=zp @ p=2u

(xix) Which of the following remains constant
in Joule Thomson effect ?

(a) Pressure (b) Volume
() Enthalpy (d) All of these
(xx) A refrigerator is kept in a closed room with

the door of the refrigerator open. Then the
temperature of the room

(a) rises (b) falls

(c) remains the same (d) None of these.

25/TR/FST/PHY/1/21 @) [Turn over



SECTION - B {

Answer any six of the following questions :
5%6=30

Find an expression for moment of inértia of a
thin circular disc, when the axis of rotation passes
through the centre and perpendicular to the plane
of the disc. . 5

A cylinder is released from rest from the top of

an incline of inclination ‘@’ and ‘I’. If the -

cylinder rolls without slipping, show that the
speed of the cylinder when touches the ground
is '

B |

v= 1/% glsin® , where g = accelaratioi. due to
gravity. ' 5

If the centripetal force is of the form m*v°r*, Find
the values of a, b and ¢. 5

The ratio of specific heat capacities ‘Y’ of oxygen

and methane is 21:20. The ratio of their densities at

the same pressure is 2:1. If velocity of sound in
oxygen is 316 ms™, then find that in methane. 5

.- A tuning fork vibrates at 264 Hz. Find the lcﬁgﬂl
of the shortest closed organ pipe that will resonate
with the tuning fork. Given, speed of sound in

P ——— .

ir 1 =1 v oy . T ——— )
alrls350ms.§. rl_—,SC—-l 5

25/TRFSTPHYA2L & 501 @ i pinep 2] 7| 100
1 " iy P

g,NOT FOK SALE|S
,*T._.Eﬁ_c: ol

L &

10.

11.

25/TR/FST/PHY/I21 ©)

Show that the work done in an isothermal

expansion is given by W=nRT]oge%. Sym-

1
bols have their usual meaning. 5

State Newton’s Law of cooling and hence derive
this from Stefan-Boltzmann law. 1+4=5

(i) Calculate the change in entropy of a system
containing 1kg ice at 0°C, which melts at
the same temperature. Latent heat of ice is
796 kcal/kg.

(i) Explain why is the saw dust a better insulator
than the wood from which the dust is
prepared ? 3+2=5

SECTION -C

Answer any five of the following questions :
‘ 10x5=50

State and prove Gauss’s divergence theorem.
2+8=10

Establish - a mathematical expression for the
coefficient of viscocity. State and prove Bernoulli’s
theorem. ' 4+1+5=10

[Turn over



12.

I3

14.

15.

16.

—

Show that if the pressures inside and outside . |
liquid membrane are p, and p, respectively, then

Where r, and r, are the principal radii of
curvature. : 10

On the surface of sea water, the distance between
two consecutive crests of wave is 20 m and the
velocity of the wave is 18 km.h™'. The vertical
displacement of a boat is 2 m due to the up and
down motion of the wave. What is the maximum
vertical velocity of the boat. 10

Establish Van-der-Waal’s equation of state for
real gases. 10

Show that ¢ —c =R, where ¢, and c, are the
specific heats of a gas at constant pressure and
constant volume. What is Carnot cycle ? State
Carnot’s theorem. 3 6+2+2=10

State Wien’s displacement Law. Derive the law
from thermodynamical consideration. 2+8=10

i TP ST ]
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SECTION - A 1x20=20 (iv) The equivalent focal length ‘F’ of two thin
' lenses having second focal length ‘f” and ‘f;’

1. Each of the folldwing questions is having four and kept separated by a distance ‘d’ is
options. ‘Select and write the correct answers in
each case. | l=l+_l__;.il_
(i) With an increase in refractive index the focal @ F f, f, fif, o & 5
length of a convex lens . =
(a) decreases (b) increases ®) F =—l-+l+—‘-i— jer M g .* !
fl f flfz' 3 “U?l" -.n;_i
(c) remains same (d) None of these ]'LL:"ES:“ SA LiJ',J?
L PTELACL il ~ L S
(ii) A straight hollow pipe 1m long is closed at (c) F=f +f2+ﬁ

both ends with glass plates of lcm thick. If .
the pipe is evacuated what would be tl2
optical path length between the two outer

glass surfaces ? (u, = 1'5)

(@) F =i, — £ +=df+1)

(v) If the width of the slits is 1'2mm, and fringe
(@) 101 ®) 1'53m spacing between two consequitive bﬁght
(¢) 1'03m (d) None of these fringes is 0'5 mm on a screen kept at a
) distance 1m away from the slits in Young’s
double slit experiment, the wave length of the

light employed in this experiment is

- (iii) The condition of achromatism for two thin
lense kept in contact is

(a) ‘:_:=¥_22 (b)) w, = w, (a) 60nm -~ (b) 0.6 nm
' (c) 6000 nm (d) 600 nm
Wi.. %
(0) "Wy =0 () o =0

26/TR/FST/PHY/II/21 ) 26/TR/FST/PHY/I/21 3) [Turn over



(vi) A quarter wave plate produces phase
difference between 0-ray and E-ray of

(a) 0 ; (b) =

© 3 @ 3

(vii)Paramagnetic materials have relative perme-
~ ability -

(a) slightly less than unity

(b) equal to unity

(c) sﬁghtly more than unity

(d) equal to that of ferromagnetic materials
(viii) What is the torque acting on the bar magnet

of moment M, which is placed in uniform

field H making an angle of 30° with the
field ? :

MH

() MH b) =~

MH MH

(© 3 (d),. 55
26/TR/FST/PHY/1I/21 )

(ix) Work will be done to charge a capacitor
having capacitance C and potential ‘V’ is

@W=CV () W=0CV
(© W=u4CV2 (d W=u%cv

(x) A capacitor stores 0°24 coulombs at 10 volts,
its capacitance is :

(a) 0'8F (b) 0°6F
(c) 0°'12F (d) 0°024F

(xi) A current of 1amp is passing through a copper
wire 10m in length and 0.08mm in diameter.
If the resistivity of copper is 165x107
ohm.m. Calculated value of resistance (R) as

(a) R=3285 ohm (b) R=0"3285 ohm
(c) R=328'5 ohm (d) R=3285 ohm

(xii) The time constant of a series RC circuit is
" given by . '

(8) RC ®

(©) RC? @ JRC

26/TR/FST/PHY/11/21 %) [Turn over



(xiii) If the resistance of the galvanometer is less
than the critical damping resistance, then the
galvanometer will be

(a) Dead beat (b) Ballistic

" (¢) Tangent (d) None of these

(xiv) What happens to the magnetic field at the
centre of a circular current carrying coil if
we double the radius of the coil keeping the
current unchanged ?

(a) doubled
(c) halved

(b) quadrupled

(d) remains same

(xv)Electrons are minority carriers in which type
of semiconductor ?
(a) Extrinsic

(c) p-type

(b) Intrinsic
(d) n-type
(xvi) The spectral series of Hydrogen atom is
' 1 3.4 :
shown as 7= R(F—F], wheren=35, 6, 7...
The series is
(a) Balmer series  (b) Paschen series

(c) P fund series (d) Brackett series

26/TR/FST/PHY/II/21 ©)

(

'

(xvii) If R be the nuclear radius and A be the
mass member, then
@ R < A (b) Rec A?
© R a« A? (@ R A}

(xviii) In beta decay the total number of nucleons

(a) decreases by four 4 &r r“—-:;-; ;_‘ —
(b) increases by one ! :J im"f"__‘ — ’ T
3 L U o]
(c) decreases by two < 'NOT ¢ ; ,*‘
bt FUii SALE]S
(d) remains same lCI—.—\FD_ el el
ST T

(xix) The traditional unit of the activity of radio
active sample is Curic (C). 1 C, is

(a) 3:70 x10'° decays/s
(b) 3770 x10® decays/s
(c) 370 x 10'? decays/s
(d) 370 x10" decays/s
(xx)If the ionisation potential of Hydrogen atom

is 13'6 volt, the energy required to remove
an electron from the second orbit of hydrogen

atom is : |

(a) 054 eV (b) 34 eV

(c) 1'51 eV (d) 136 eV
26/TR/FST/PHY/II/21 0 [Turn over



SECTION - B

Answer any six of the following questions :

5%6=30

For refraction at concave Sphencal surface show
that

L JEN - S i o
v TR

Symbols have their usual meaning. 5

In Newton’s ring experiment, the diameter of

m’th dark ring is 8mm and that of (m+5)th dark
ring is 12 mm. If the wavelength 400 rih | is
employed in the experiment, then find cut the
radius of curvature of the lower surface of the
lens. 5

Explain how a nicol prism works as a polariser
and an analyser. 5

When two coils of inductances L, and L, are ‘

connected in parallel and are placed at large
distances, find out the equivalent inductance of
the system. : 5

Determine the electric field intensity at a point
near a charged cylinder with the help of Gauss’s
theorem. 5

26/TR/FST/PHY/II/21 (8) 100

. What is Lorentz force ? Write an expression of

it. What are the main differences between an
ammeter and a galvanometer ? 2¥1+2=5

What are continuous and characteristic x-ray
spectra 7 State Moseley’s law ? Give it’s math-
ematical form. 3+1=1=5

The rails of a railway tract are 1'5m apart and

~assumed to be insulated from one another.

Calculate the e.m.f in volts that will exist between
the rails if a train is passing at 100 km/hour.
Assume that horizontal component of earth’s
magnetic field is 036 oersted and tan ® = 1°036
where 0 is the angle of dip. : 5

SECTION - C

Answer any five of the following questions :

10x5=50

10. Establish laws of refraction (Snell’s law) at
spherical surface from Fermat’s principle. 10

. Find the condition of achromatism of two lenses

of focal length f, and f, kept at a certain distance
apart. Give the ments and demerits of Ramsden’s
eye piece. 7+3=10

. Determine the potential outside a charged

conducting sphere by using Laplace’s equation in
spherical co-ordinate system. : 10

26/TR/FST/PHY/11/21 9 [Turn over



13. A toroid is a long coil of wire wound over a
circular air core, show that the coefficient of self
induction L of the toroid of radius R containing

E ! V1 N%?

N turns each of radius r is L= 02R

R >> r. Assume that the field is uniform within

the toroid. ' 10

where

14. The radius of a circular coil of wire is 25 mm

- and current in it is 750 mA. Calculate the

intensity of magnetic field at the centre of the
coil.

Prove that in a DC circuit containing a resistor
R and an inductor L in series, the growth of
current is exponential. What is the time constant
of the circuit ? 4+5+1=10

15. Show that the Faraday’s laws of electromagnetic
induction holds for circuits moving in uniform

magnetic field E . 10

16. Determine the energy of the electron in hydrogen
atom while revolving in nth orbit."¥hat do you
mean by specific charge of electron ?

The decay constant of a radioactive substance is
4:28x10* per year. Calculate mean life time of
the substance. 6+2+2=10

26/TR/FST/PHY/MI/21 (10) 100
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1. Choose the correct answer and write it on the
answer script : _ 1x20=20
(i) ~New layers of wood that transports water
and nutrients in the tree from roots to the
leaves comprises of
(a) Pith (b) Softwood
~ (c) Sapwood (d) Cambium
(ii) Ecological succession on sand is termed as
(a) Halosere (b) Xerosere
3 3
(c) Hydrosere (d) Psammomere \
(iii) Crops growing in arid region soil suffer
from deficiency of
(a) Potassium (b) Magnesium
(c) Iron (d) Calcium
(iv) In which species early wood is weaker than -
latewood ? L@
(a) Hardwoods B 1D
(b) Softwoods ,»i A 'L
(c) Species o] _
(d Ring porous species E-J £ f};
, f‘
19/TR/FST/FOR//21 @ S
.. L= 9

SECTION - Kt 7 y

!.

™)

“ (d) | 'Compound value

C, carbon fixation is one of the three
known photosynthetic processes of carbon
fixation and is found in the following trees

(a) Cycas (b) Pinus

(c) Oaks (d) None of these

The discount rate at which NPV is zero is

called i'-m = e

(@ B-C Ratio | T s C
vl >'0LL wls qu:;\

“’)_IRR s NOT FOR SALE|s

© L;._E__QC‘"I

(L -

(vii) The first independent Nationai Forest Policy

(c) 1989

(NFP) was enunciated during the year
(a) 1952 - (b) 1994

(d) 1964

(viii) The first Indian Forest Act was enacted in

the year
(2) 1927 (b) 1865
(@ 1952 (d) 1894
19/TR/FST/FOR/M/21 3) . [Turn (;ver



(ix) Thalloid and non-flowering plants are

known as
() Angiosperm  (b) Thallophyta

(c) Gymnosperm (d) Dicotyledons

(x) The male flowers found in oak trees are
arranged in an inflorescence called

(a) Male stobili !"--F“_______'

(b) Terminal flowers | Im S{ p;;\—.'
: Catki

5 Ly /c-ﬁ‘-"”‘gﬂf],

(xi) The juicy fruit of mango trees are sweet and
‘ tasty and retain all parts of the ovule from
which they are derived is botanically called

(b) Drupe
(d) Capsule

(a) Stone fruit

- (c) Pome

(xii) Adina cordifolia belongs to the family

(a) Rubiaceae (b) Dipterocarpaceae

(c). Rutaceae (d) Fabaceae

19/TR/FST/FOR//21 - @)

(

(xiii) Which of the following is the biggest
Wildlife Santuary in India ? .
(2) Ranthambore ~ (b) Kaziranga
(c) Sariska () Tadoba
(xiv) The advanced stage of sheet erosion is
(a) Rill erosion (b) Gully erosion

(c) Splash erosion (d) None of these

(xv) How many wildlife sanctuaries currently
exist in India ?
(a) 566 (b) 218
(c) 427 (d) 56

(xvi) Narrower C : N ratio leads to .
(a) Immobilization (b) Mineralization
(c) Podzolization (d) Ammonification .
(xvii) Which wood element differentiates soft-
woods from hardwoods ? -
(a) Presence of vessels
(b) Presence of Parenchyma
(c) Presence of tracheids
(d) Prés‘ence of secondary wood

19/TR/FST/FOR//21 (5) [Turn over



(xviii) The season for aerial photography in. ‘
tropical evergreen and moist declduous l
forests is

(a) September to December

(b) December to February 2. Describe the binomial system of classification of

(c) October to November forest trees and what is the importance of floral
(d) January to February | . formula in a family. ?

SECTION - B

Answer any six questions : - 5%6=30

(xix) Match the following : 3. Compare the salient features of 1894, 1952 and

A. FRI — L Vienna 1988 Forest ‘policies.

B. IUFRO — I Dehradun | ‘

C. CAFRI — III. Hyderabad : 4. Write the salient features of the following Acts :
D. ICRISAT — 1IV. Jhansi | (a) Wildlife Protection Act

(a) A-I, B-II, C-, DIV : _

(b) A-II, B-I, C-IV, D-IIl (b) Environmental Proifection Act

(¢) A-II B-II, C-IV, D-I

5. Differentiate between the following :
(d) A-IV, B-1II, C-II, D-I

(a) Hardwood and softwood
(xx) The fertility level of any soil is gcnerally
_determined by _ (b) Heartwood and sapwood

(a) Aeration and hydration

: (¢) Xylem and phloem
(b) Humus' and mineral contents :

d) G osermandénioserm
(c) Humus, mineral and hydrauon contents {0) Gymiosps N

(d) All of the above T T r S C = (e) Annual ring and periodic rings
! 1
19/TR/FST/FOR//21 ®) »OLL Wl ieprp wl TR LA 5. Pl e
SINor FOK SALE]S
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1.

SECTION - A (

Choose the correct answer and write it on the

' answer_ Script :

@

(i),

(iii)

1x20=20

Which is the most suitable host plant for
tasar silk ?

(a) Terminalia arjuna
(b) Terminalia alata
(c) Morus alba

(d) Shorga robusta

Lignotubers is a characteristic feature found . |

in
(a) Subabul (b) Alder
(c¢) Eucalyptus (d) Poplar

A bright red dye used for tanning clothes
and leather is exracted from the wood of
tree, which is called

(a) Myrica nagi

’ 1o T Lo ;“
(b) Pterocarpus santalinus e :
(¢) Mallotus philippensi { > 0LL WU
S 111PPENS1s 1
B NS, B S\NOT FLl
(d) Toona ciliata ‘C

20/TRFST/FORMZL  (2)

_90

20/TR/FST/FOR/I/21. 3)

(iv) Form class volume table is prepared based

)

(vi)

\

- on

(a) Three variables (Height, diameter and
formt quotient)

(b) Two variables (Diameter and height)
(©) Two variables (Girth and diameter)

(d) One variable (Diameter alone)

Stump énaljsis" measurement is based on
(@) 2 radii (b) 4 radii

(¢) 3 radii (d) 6 radii

The roots of the species yield an alkaloid
which is an important gradient of cough
Syrups ;

(a) Indigoféré tinctoria
(b) Berbaris - aristata
(¢) Lawsonia inermis

(d) Moringa oleifera

[Turn over



(vii) The practices used in a forest to remove (

(viii) Tufted bamboo is

(ix)

dead, diseased or infected trees to stop
infection from spreading to other trees is

(a)

Clear cutting

(b) Sanitation cutﬁ]]_g _ a .
(¢) Rehabilitation cutting ,~——= = S __C:’_.\ T‘
(d)

Debris removal s . . *APER! ¢
C

(a) Melocanna bambusoides\ o

p—

(b) Dendrocalamus giganteus
(c¢) Arundinaria spathiflora }
(d) Oxytenanthera nigrociliata ‘. '\ |

The process in which branches of the &ee
are cut off to produce flush of new shoots
is referred to as

(a) Pruning
(c) Pollarding

(b) Coppicing
. _(d) Suckering
When distortion of converted timber during

seasoning occurs and face becomes concave
or convex along the grain, its referred to as

(@) Twist (b) Bowing
() Cupping (d) Spiral
20/TR/FST/FOR/II/21 @

(xi) Scientific and modern basis of wood
preservation was introduced by

(a) Falkamesam (b) Sir Ralph Pearson

(¢) Falk (d) Dhilwan
(xii) The two way boom is inclined at an angle
of
(a) 60° (b) 20°
(c) 40° (d) 90°

(xiii) The traditional method of assessing the
volume of timber lengths, sawlogs, poles or
billets was based on length and mid-
diameter of the object as described by

(a) Huber (b) Smith

(c) Smalian  (d) Newton

(xiv) Teak defoliator is caused by
@
(b)

(©)

(D

20/TR/FST/FOR/I21

Eutectona mabherali;s'
. Hyblaea purea
Pulvinaria maxima

Celosterna scrabator

€))
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(xv) In woody- plants, sometimes there is a ¢ | (xviii) Yield regulation in French method of 1883

bladder-like distension of a parenchyma cell is based on
into the lumen of adjacent vessels referred (@) Increment
to as . :
| - (b) Volume .
(@) Insertions (b) Ingrowth (¢) Volume and increment

(c) Tyloses (d) Terminal intrusion - (d) Nomne of the above

(xix) Which of the following working plan maps

(xvi) Surface of the tree receiving direct sunlight ‘ gives the details of distribution of forest
can lead to appearance of wounds on the types, main forest species, non-forest areas,
tree surface and its referred as ‘ blanks etc ?

1) Ritr siroke = (5. St vomichd o (a) Enumeration map
‘ e R (b) Stock map
~ (c) Sun scorch (d) Sun injury ’ ‘ (c) Reference map
(d) Regeneratioﬁ survey map
(xvii) The line joining points of equal elevation
in the ground is called as (xx) Match the following pair :
| ‘ Forest fire  Details

(a) Contour interval ;
A. Creeping fire 1. Burns the upper

(b) Horizontal interval ' canopy of forest

(c) Contour - i T F c—;-;_\ B. Coun“:er firing II. Destroys grasses
T s and leaf litter
d) Leveli '-'OLL U 4pEF
(d) Leveling e , ol ? - C. Crown fire I11. Evergreen species
'C.. NOT F( :' D. Firebreaks IV. Back firing
T (
20/TR/FST/FOR/I/21 6) |l jqé b | 20/TR/FST/FOR/MI/21 ) [Tun over




12.

13.

14.

i

16.

Discuss the silviculture practices adopted for the
bamboos of the North-East Himalayas.

Discuss the status and development of the
following industries in India :

(a) Veneer and plywood industries

(b) Paper and pﬁlp industries. |

What is yield regulation ? Discuss in detail the

methods of yield regulation based on volume of

growing stock only used in regular shelter wood
system.

What is forest inventory ? Discuss in detail the
various types and kinds of inventory.

Write salient features of the following silvicul-
tural system :

(a) Shelter Wood system
(b) Selection system = i
(c) Coppice with standards I l—-—-r—' S (_\
(d) Conversion system. s Ok v

| _ slﬁm U

el - X~ &

-

20/TR/FST/FOR/MI/21 (10) 100
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SECTION - A

Twenty (20) MCQ Type questxons each carrying 1
(one) mark. . : S l><20—20

1 Choose the correct answer and write it on answer
script :

(i) Correct sequence of taxonomic hierarchy in
eukaryotes is :
(a) Phylum—»class—-yorder—; genus—
species — family

(b) Phylum—class— family— order—
genus— pecies

(c) Phylum—s class— order— faitily—
genus— species

(d) Phylum-+classf>family-+order—>
species— genus

(ii) Egg of frog is
(a) Centrolecithal (b) Microlecithal
(c) Polylecithal (d) Mesolecithal

(iii) Luminous animals are mostly found in—

zone. _
(a) Littoral (b) Pelagic
(c) Benthic (d) All of these

28/TR/FST/Z00/1I/21 2)

(iv) Genetically related speciés which cannot
interbreed are called

- g

(a) Allopatric species '™ — v

‘(b) Non-sister species
(c) Sibling species

d S atri @ L“**w—-@. .‘ :
(d) Sympatric species [ F“'-"’

————

S

-

(v) Baleen is present in

(a) Birds
(c) Crocodile

- (b) Whale

(d) Elephant

(vi) Organ of flight in bat is -

(a) Wings
(c) Patagia

(b) Feather

Y "

i

] “’,mb )

8

e i

(d) Cuticular flaps

(vii) The most toxic metal pbllutant of automobile

exhaust is

(a) Hg
(c) Cu

(b) Cd
(d) Pd

(viii) Theory of pangenesis was proposed by

(a) Lamarck

(b) Darwin

(c) Hugo de Vries (d) Weismann

28/ TR/FST/ZOOMI/21
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.. (ix) Balbiani rings are a structural featﬁre of ¢ ) ( "(xi_ii) Which one is an endangered speciés 2

(a) -Lémpbrush chromosomes * . - - T ' e Red Panda '
(b) Polytene chromosomes . - (b) Dodo St .
(t‘;)'-'A"llosomes g MAl R BRI 2 ' (© Great Indian Bustard i e wr; S — e
: : - . . T,——m- ol -
- (d) Autosomes | s e (d) Snow Leopard + 3 OLL y!
oy | v ' ' NOT Ft f‘“_EJ
(x) Diameter of DNA strand is (xiv) Extinction rate is hlgh at ,C § & C
(@ 2nm L (b) 20 nm | (@) Mam !ands e
© o',._:.z-nm @ 34mm N . ® Lageisinds |
o ; ~ (¢) Small islands near main lands
(xi) Spermiogenesis is a procéss of convertmg e (@) Small islands far from main lands

(a) Spennatlds to spermatozoa : - S , :
(xv) Indias first biosphere reserve was established

: '(b) Spermatogonia to spermatids i

| -(c) Spermatogoma to secondary

- (a) Corbett National Park
spermatocytes . |

(d) AT _ : e Mana; ]
Pl (¢) Nanda Devi
(xii) Whichi is true in male Drosophila based on ' i () Nilgiri : '
- the genic balan_ce theory of sex deter- : iy, } %
mination ? o gl | : (xvi)_ Acoustico-lateralis system is present in
;1) 0 1 T b) AXX=1 : '(a)"Amni'otes - (b) Anamniotes
() X/A=05 () X/A=025 (c)  Arthropods ~ (d) Echinoderms

28/TR/FST/ZOO/M/21 0 | 28/TR/FST/ZOOMA2L . (5) ' [Turn over



(xvn) Patau syndrome oceurs due to
(a) Tnsomy to’ 13th chromosome
~ (b) Trisomy to 18th chromosome
(o) Trisomy to 20th chromosome

(d) Trisomy to 22th chromosome

(xviii) Fusion of sperm and ovum pronuclei is
(a) Karyokinesis (b) Amphimixis
(¢) Parthenogenesis (d) Oogenesis

(xix) Biomagnification refers to increase in
concentration of toxicant at

‘(a) different tissues/organ leve!
(b) different organism
(c) different trophic level

- (d) different biosphere level

(xx) The neutral theory of molecular evolution
was first put forward by

(a) Darwin (b) Hugo de Vries
(c) Mendel (d) M. Kimura
28/TR/FST/ZOO/M/21 (6)

SECTION - B’
Attempt any six (6) questions : - 5%6=30

2. (a) State the differences between monophyletlc
and paraphyletic groups. ;

(b)' What is a polyphyletnc group 7

(c) What is type ? | 2+142=5
3. Explain the merits and demerits of Darwinism.
4. Write a note on Binomial nomenclature of animals.

5. Elaborate adaptahonal charactenstlcs of volant
animals. - : ‘ - 2k

6. Write a note on nucleosome model of DNA
packaging. ' 5
7. (a) What is endemic species ? '

(b) - Describe the role of keystone species in an
ecosystem. ‘ 3+2=5

8. Describe molecular events in ‘‘block to

polyspermy™ in fertilization. 5

9. Write a note on food chain with suitable

examples. 5
SECTION-C

Attempt any five (5) questions : 10x5=50

10. What is fate map ? Describe the process of
gastrulation in chick embryo. 2+8=10

- 28/TR/FST/ZO0O/MI/21 N [Turn over



11.

12.

13.
" 14,

15.

16.

Defme “pollutant”. Discuss the different sources
of air pollution. Briefly describe the Kyoto
protocol. B 2+5+3=10

‘Define interference and coefficient of ¢oincidence

(in light of linkage mapping). Briefly describe the

process of sex determination in human. Write a

note on Down Syndrome. 2+4+4=10
What is an ecosystem ? Describe the structure and
functions of pond ecosystem. 10
Describe ahyr two zoogeographical realms with
reference to fauna. ' o W
(a) What is genetic drift ? ' 2

(b) Write short notes 611 any two of the following :
4+4=8
(i) Neo-Darwinism

(ii) Industrial Melanism
(iii) Homologous organ vs Analogous organ
(iv) Theory of organic evolution

(v) Founder effect and Bottleneck
phenomenon. ‘

(a) Write the differences between flagship and
umbrella species,

(b) Describe the strategies of in situ and ex situ

conservation. - 54+5=10

28/TR/FST/ZOOM/21 ® 100
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The figures in the margin indicate full marks
: for the questions.

Instructions :

1. Answer to question No. 1 (i to xx) i.e., MCQ type
questions under Section-A must be written in

English only.
Example : The capital of India is —
(a) Delhi (b) New Delhi

(c) Indraprastha (d) None of these
Answer : (b) New Delhi. _

2. Answers to other questions except mathematical
part must be written either in English or"n Bengali.
It must not be answered partly in English
and partly in Bengali. This instruction should be
followed scrupulously.

3. Candidates are required to answer the questions in
their own words as far as practicable.
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SECTION - A

Answer all questions : . J>€20=20

Choose the correct answer and write it down on
the answer script.

L.

@

(i)

(iii)

Poriferans can be distinguished from other
animals in having

(a) Choanocytes

(b) Water circulation system
(c) Spicules

(d) All of the above

Heart of fishes is ' ) ¥
(a) Two chambered and mixed “.\

(b) Two chambered and venous

(¢) Three chambered and mixed

(d) Three chambered and venous

Jacobson’s organ present in many vertebrates
is a sensory organ detecting

(a) Sound
(b) Smell
(c) Taste
(d) Both smell and taste

27/TR/FST/ZOO//21 )

e N N e,

-

(iv) The embryonic membrane in birds is/are :
(a) - Amnion only
(b) Amnion and allantois
(c) Amnion, allantois and yolk sac
(d) Amnion, allantois, yolk sac and chorion

(v) Kidney of adult frog is
(a) Pronephros
(t) Mésonephros
(c) Metanephros
(d) Ophisthonephros

(vi) Petromyzon is a predator feeding mainly on
(a) Arthropods
(b) Moliuscs
(c) Small cartilaginous fishes
" (d) Bony fishes

(vii) In Paramoecium the organelles for offence
and defence are : ,

(a) Trichocyst {01l P S C:'
(b) Cilia b0y OLL wl" "APER| .
() Kinetosbmes INOT FOR SALE (5::

(d) Nematocyst ‘-~ g ‘b C

2 TRIFST/ZOON/21 G) [Tun over



(viii) Which is a freshwater sponge ? { ( (xii) Pigment haematocyanin is found in
(a) Sycon - (a) Echinodermata
(b) Euplectella (b) Chordata
(c) Euspongia (©) Mollusca
(d) Spongilla : (d) Annelida
(ix) An acoelomate animal with bilateral symmetry _ CW‘) (aw)lnteshne is 9-10 times longer than the body
is :
(a) Jelly fish - (a) Herbivores
(b) Crab : A E | (b) Carnivores
(c) Liver fluke ; (c) Omnivores

Fu e T =

(d) None of the above
(xiv) Prawn carries

(d) Roundworm

|

(x) Outermost thick layer of Ascaris egg is ‘made

of (a) Oxygenated blood

(a) Lipid (b) Mixe< blood |

(b) Protein (c) Deoxygenated blood

(¢) Phospholipid : ! (d) No blood

(d) Chitin ' ' (xv) Wuchereria bancrofti are commonly found
in

(xi) Archmephros is found in
(a) Larval cyclostomes
(b) Fishes
- (c) “Amphibians
(d) Reptiles
27/TR/FST/ZO0O/1/21 (4) ' 27/TR/FST/ZOO//21 ) [Turn over

(a) Blood vessels

(b) Lymphatic vessels and lymph nodes
(c) Urinogenital tract

(d) Respiratory tract



(xvi) Hirudin is a/an
(a) Hormone
(b) Enzyme
(c) Anticoagulant
(d) Antimetabolite
(xvii) Mode of respiration in mollusca is
(a) Pulmonary
(b) Branchial
(¢) Cutaneous
(d) All of the above ’
(xviii) The connective link between Echmoderm
and Chordates is
(a) Urochordata
(b) Agnathans
- (¢) Cyclostomes
(d) Hemichordate ‘
(xix) Which of the following is not a vertebrate
but a chordate ?
(a) Catla
- (b) Hemidactylus
(c) Hippocampus
(d) Amphioxus

27/TR/FST/ZO0M/21 6)

(xx) Notochord is found only in the larva of
(a) Herdmania
(b) Balanoglossus
(c) Amphioxus
(d) Cepha10glossus.

- SECTION - B
Answer any six questions : 5%6=30
2. Briefly describe the flow of water in water vascular
system of star fish. 5
3. Describe polymorphism in termites. 5

4. What are corals ? Write a note on ecological
importance of coral reefs. 2+3=5

5. What is shellac ? Mention two host plants of lac
insect. Write down the economic importance of
lac culture. 1+1+3=5

6. What are distinctive characters of nematodes ?
Write a note on importance of C. elegans in

developmental studies. : 2+3=5
7. Mention the different types of caudal fins in
fishes with diagrams. 5

27/TR/FST/ZOO//21 (€))] [Turn over



8. Describe the life history of honey bee. Add a note { |
on its economic importance. 2+3=5
9. Differentiate progfessive and retrogressive
metamorphosis with examples. 3+2=5 &
SECTION - C
Answer any five questions : 10x5=50

10. Mention the salient features of (any five) : 2x5=10

(a) Branchiostoma
(b) Petromyzon
(c) Protopterus

(d) Calotes

(e) Ichthyophis

() Sphenodon

" (g) Scoliodon.

11. What are endocrine glands. Explain the structure
and functions of endocrine pancreas.  5+5=10
12. Distinguish between : 2-5x4=10
(a) Protozoa and Metazoa
(b) Coelomat_e_and Acoelomate
(c) Protostome and Deuterostome
(d) Chondricthyes and Osteichthyes.
27/TR/FST/ZO0/N/21 (8) 100

: ani ms upto class (any five) :.
13. Classify these organisms up o

(a) Mosquito
(b) Liver fluke
(c) Ascaris
(d) Hydra
(e) Squid

(f) Aurelia
(g) Physalia
(h) Loa loa.

14. Describe life cycle, pathogenicity and control of
Plasmodium Vivax. 4+3+3=10

15. What are pesticides ? Describe the various types
of pesticides with suitable examples. Add a note
on their merits and demerits. 2+3+5=10

16. Write characteristic features of : 5+5=10
(a) Class-insecta
(b) Class-cyclostomata.

2IITRIFST/ZOON/21 ©) -
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for the questions.

Instructions :

1.

Answer to Question No.1(i to xx) i.e., MCQ type
questions under Section — A must be written in
English only. _
Example : The capital of India is

(a) Delhi (b) New Delhi

(c) Indraprastha  (d) None of these
Answer : (b) New Delhi.

Answers to other questions except mathematical
part must be written either in Ensglish or in
Bengali. It must not be answered partly in English
and partly in Bengali. This instructton tust be
followed scrupulously.

Candidates are required to give their answers in
their own words as far as practicable.
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SECTION -
Answer all questions.

1. Choose the correct answer and write it on the
answer script: . .. 1x20=20

(i) The orange colour of Crzo,?' is due to

S

(a) Metal to ligand charge transfer transition
(b) Ligand to metal charge transfer transition
(c) Crystal field transition !

(d) Charge-transfer complex formation

(i) The energy of an electron in a hydrogc;.nic

atom with nuclear charge Z varies as -
, :

O e i
) 1/Z (d) 1/22

(iii) The softest acid among the following is
(a) AP* (b) Li* '
(c) Ca* - (d) Agt

(iv) Tollen’s test will be negative for i

Fr
(b) Mannose ! ’N.L 'U"

(a) Glucose

(c) Sucrose (d) Galactose e

13/TR/FST/CHEMIS/I/21 2

B e
\\C ﬁ (a) tyrosine
E,NOT »"LW

L —-———-—._"-‘

- LW E

(v) The metal present in carbonic anhydrase is
(a) Mn . (b) Zn
(¢) Cu | -+ (d) Fe

(vi) Iron-sulphur clusters in biological systems
are involved in
(a) proton transfer  (b) atom transfer
(c) group transfer ' (d) electron tunsfer

(vii)The metal ion of an enzyme involved in
hydration of CO, is

@ Cu@ () FeD

(c) Mg(n) (d) Zn(II)
(viii) The “styx” code for diborane is

(a) 2002 (b) 2020

(c)y 2200 (d) 0220

(ix) The most basic amino acid among the
following is

“(b) methionine

- (c) arginine (d) glutamine

\MR/FST/@HFWSNm (3)  [Turn over



(x) Indicator used in redox titration is

(a) Eriochrome black T
(b) Methyl orange
(c) Phenolphthalein

(d) Methylene blue

(xi) The number of manganese ions in tetrahedral
and octahedral sites, respectively in Mn,O,

arc

(a) one Mn** and two Mn®*
(b) one Mn* and two Mn*
(¢) two Mn* and one Mn*
(d) two Mn* and one Mn*

(xii)The order of polarity of NH,, NF, and BF,

18

(a) NH,<NF,<BF,
(b) BF,<NF,<NH,
(c) BF,<NH,<NF,

BPus ¥04 LONIS
(d) NF,<BF,<NH, ya

~ P‘"S U ;

13/TR/FST/CHEMIS/I/21
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(xiii) The optically inactive compound is

vore o)
(a) H,‘E

He= R
(b) N

/) ..
A G
© RS

C; cH,
(d

H\\'Y

COOH

HO
(xiv) Which one of the following represents the

correct order of acidity of water and
alcohols ? '

(a) H,0>RCH,0H>R CHOH>R,COH
' (®) RCH,0H>R,CHOH>R,COH>H,0
(¢) H,0<RCH,OH<R,CHOH<R,COH
(d) RCH,OH<R,CHOH<R,COH<H,0

13/TR/FST/CHEMIS/I21 - (5) [Turn over




(xv)Brady’s reagent is
(a) Semicarbazide
@) Hydoglmine
€0} 2.4-Dinitropheny lydezios
 (d) Phenylhydrazine
(xvi) Which of the following is a chlorinated
organic pesticide ?
(a) Baygon (b) Parathion

(c) Malathion (d) Gammexane

(xvii) Lanthanides are separated best bys - 'l: (

(a) fractional crystallisation

(b)" solvent extraction

(c) complex formation using EDTA
(d) ion exchange resin

(xviii) The blue color developed in Lassaigne’s
test for the detection of nitrogen is

(a) Ferricferrocyanide
(b) Potassiumferrocyanide
(c) Sodiurh ferrocyan_ide
(d) Ferrichiocyanate

13/TR/FST/CHEMIS/1/21 (6)

(xix) Which one of the following amino acids is

achiral 7
(a) Alanine (b) Glycine
(c) Proline (d) Valine

(xx)Two compounds X and Y are given below :

Be) PRGN - .
PRI g
H e, It 580 il o OH

R i5hakds ol dpuic Y
The relationship between X and Y is

(a) Identical (b) Diastereomers

(c) Enantiomers (d) Constitutional isomers.

~ SECTION-B

Answer any six questions : 5%6=30

2. What are reducing and non-reducing sugars ?
Give one example of each and draw their
chemical structures. 2+3=5

13/TR/FST/CHEMISA21 () [Turn over
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Optically active (R)-phenylethanol reacts sepa-

rately with (i) only SOCL, (ii) SOCL-pyridine.

What are the configurations of the product ?
5

Arrange the following compounds in the increas-
ing order of carbocation stability, give reasons.
Tropilliumcation, Benzyl cation, Diphenylmethyl
 cation, Tert-butyl cation, Cyclopropylmethylcation.
: 5

Give the approximate composition of Portland
cement. Explain the chemistry behind the process
“setting of cement”. s 4 H4=5

l
Distinguish chemically :

(i) o-Phenylenediamine and m-phenylenediamine
(i) Methylnitrite and nitromethane. 5
“Hofmann réarrangement and Lossen Rearrange-

ment are mechanistically allied” — Justify. 5

Define hormone. Classify hormones on the basis
of chemical composition and give one example
each mentioning their functions. 1+4=5

Using MO theory éxplain the observation that the
bond length of N,* is greater than N,, while the
bond length in NO* is less than NO. 5

@®) 100

{’.

(

,

Answer any five qustions :

10.

11.

12.

13.

13/TR/FST/CHEMIS/I/21

SECTION -C
10x5=50

(a) Pyrrole-2-aldehyde does not undergo
Cannizzaro Reaction whereas furan-2-alde-
hyde does. Explain.

(b) Discuss Fischer indole synthesis with mecha-
nistic prove. 4+6=10

What is meant by masking and demasking of .
cations ? How is it carried out ? What is the aim
of doing so ? 4+3+3=10

(a) Nitration of benzene is much faster when
conc. HNO, and conc. H,SO, mixture is used
than conc. HNO, alone. Explain with
comments.

How would you carry out following trans-
formations : (i) Benzene to Salicylaldehyde,
(ii) Toluene to 4-Aminobenzoic acid and
(iii) Benzaldehyde to Benzil. = 4+3x2=10

(b)

(i) When 2-fluoro-pentane undergoes an EI
reaction, does the major product is the one

predicted by Zaitsev’s rule ? Explain.

(i) The commonly dbserved oxidation state of
lanthanoids in aqueous solution is +3.
Comment. 5+5=10

®)

[Tum over



14. Explain why :
(i) Acidity of aqueous solution of boric acid
increases in presence of glycerol.

(ii) Although iodine has low solubillity in water,
it dissolves readily in aqueous solution of KI.

(i) PCL, is a stable compound although PH,
is non-existent.

(iv) The boiling point of SxCl is lower than that
of CCl,. 2Y2x4=10

15. (i) All Bronsted Lowry acids are Lewis acids
also. But all Lewis acids are not Bronsted-
Lowry acids. Explain.
(ii) Explain the basicity of the following acids :
(a) Orthophosphoric acid
(b) Pyrophosphoric acid
(¢) Meta phosphoric acid
Justify by drawing their chemical structures.
5+5=10

16. (i) Discuss the Werner’s theory of co-nrdination
compound.

(ii) Tctrahédral Co** complexes are not uncom-
mon whereas corresponding Ni** complexes
are rare. Explain. 6+4=10

13/TR/FST/CHEMIS/I/21 (10) 100
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SECTION - A

AnsWer all questions.

1. Choose the correct answer and write it on the
answer script s 1x20=20

- (i) The correct arrangement of ' Cr,0,, CrO,,
MgO and MnO in increasing order of their
base strength. is
(a) MnO<MgO<CrO,<Cr,0,

(b) CrO,<Cr,0,<MnO<MgO
(¢) Cr,0,<Cr0,<MnO<Mg0 ' |
(d) MnO<Cr,0,<CrO,<MgO

(ii) Which one of the following is an amphoteric
metal hydroxide ?

(a) KOH (b) Ba(OH),
(c) Pb(OH), (d) Mg(OH),

(iii) How many o-particles and B-particles are
- emitted in passing from ,Th*? to . Pb*?

(a) 40, 48 (b) 40, 6B
(©) 6o, 6B  (d) 6a, 4B

" 14/TR/FST/CHEMIS/NI21 (2

(iv) Radiation having a high penetration power
and not deflected by a magnetic field is

-~ (a) a.'réys‘ ~ (b) B rays

(c) y rays ' (d) neutrons

(v) The variation of enthalpy of reaction with
temperature is given by

r F' S C
'wOLLU’ PL-

(b) Kirchoff’s equation sll 0T FG- JMZB'

P Es C

(a) Arrhenius equation

B

L)

_...._.---.-

(c) Hess’s law equation
(d) Claussius Clapeyron equation
(vi) The density of a solution prepared by dis-

solving 129g of urea in 1000g of water is
1.15 g/ml. The molarity of this solution is

~ (a) 1.78M ~(b) 1L.02M
(c) 205M (d) 0.50M
14/TR/FST/CHEMIS/AL/21 3) ~ [Turn over




(vii)Which of the following behaves as both
oxidising and reducing agents ?

(a) H,SO, (b) SO,
©HS @ HNO,
(viii) 2g of a radioactive isotoiae after 24 hours
reduced to 0.5 g. Its half life period is
(a) 5 hrs. (b) 3 hrs.
(c) 8 hrs, (d) 6 hrs.
>

. . ¢
(ix) According to the latest conveation, the emf

of cell may be expressed in terms of the
reduction potential as

@ E,~E-E ®) E_,=E-E,

© Bu=E/B, (@ B,=EgE,

(x) Which one of the following decay takes place
in phosphorescence ?
@) S-S, (b) T,-S,

(©) T>S, @ TS,

14/TR/FST/CHEMIS/I21 (4)

C

(xi) Which macromolecule - catgilyses chemical
reactions, thus be consideréd an enzyme ?

(a) dcoxynbonuclelc acids

(b)-lipids e d o aE
T T

(c) polysaccharides | > L(;‘TUIL SA:[.ER .;
S|NOT rUK

() proteins [01—7-—,5_'_‘9 g

(xii)What is the relation between the specific heat
of gas at constant pressure (C) and the
specific heat of gas at constant volume <)
at the absolute zero point ?

@ C>C, () C,<C,
(©) C=C,  (d) Unpredictable

(xiii) Ziegler-Natta catalysis is associated with
(a) alkene hydrogenation |
(b) alkene lpolymerization-
{c) hydroformylation of alkenes

(d) alkyne metathesis

14/TR/FST/CHEMISMI21  (5) [Turn over



type of |
@ n, a () n, p
© n, d (@) n, B

(xv)The law which relates the solubility of a gas
to its pressure is called

(a) Raoult’s law
(b) The Distribution law
(c) Henry’s law

) A i

(d) Ostwald’s law . A |

(xvi) Osmotic pressure of a soiution is 0.0821 atm
at a temperature of 300 K. The concentration
in moles/litre will be

(a) 0.330
(c) 0.660

(b) 3.000
(d) 0.003

(xvii) The number of degrees of freedom in the

homogeneous liquid region of a two compo-

nent system with a eutectic point, at one
atmosphere pressure, is

(a) 0 (b) 1
(c) 2 @ 3

14/TR/FST/CHEMIS/21  (6)

(

(xviii) The ionic strength of 0.1 M aquec;us
solution of Fe,(SO)), is

(@ 0.1M (b) 0.65M

(c) 1.3M (d) 1.5M

(xix) Magnetic moment 2.84 BM given by (Atomic
number of Ni=28, Ti=22, Cr=24 and

Co=27)
(a) Ni? ®) Ti**
(c) Cr* (d) Co*

(0K, for Mg(OH), is 5.61x10-'2, The solubility
of Mg(OH), is therefore

- (a). 1.18x10° mol.dm™
(b) 2.37x10° mol.dm™?
(¢) 1.12x10* mol.dm™ e E

(d) 1.78x10% moldm®. [ [3 © ’
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SECTION - B

Answer any six questions : 5%6=30

2.

Derive an expression for work done in isothermal
reversible expansion of a gas. What is the Camnot
efficiency of heat engine operating between
400°C and 100°C ? 3+2=5

State Hund’s rule and find the number of
unpaired electron present in elements having
atomic no. 24 and 29. The first lonisation energies
increase in general as we go across ‘the sc:,cond
period with the exception of B and O-Explkin.

‘ 5

If the energy of the first Bohr orbit is —13.58 eV,

what will be the energy of the third Bohr orbit ?
' 5

Derive the equation of half-life period for a
radioactive substance. The amount of ;C'* isotope
in a piece of wood is found to be one-sixth
present in a fresh piece of wood. Calculate the
age of wood. Half-life of ,C'* = 5577 yrs. 5

Obtain the relation TV"™' = Constant.

14/TR/F STICHEMIS_/II/ZI (8)

7. Derive mathematical relation for elevation of
boiling point using Raoult’s law, 5

8. For a chemical reaction involving no change in
volume, the equlibrium constants Kp and K¢ are
equal. ~Explain.

Predict the effect of temperature and pressure on
this reaction.

PCI, () == PCL(g) + CL (g) AH=—17 keal/mol.
2+3=5

9. Define Hardy-Schulze rule. Arrange the Sols,
ZnCl,, Al(80,), and K,PO, in decreasing order

of their flocculation value. 5
SECTION-C
Answer any five questions : 10x5=50

10. What are superacids ?

When Fe?* reacts with SCN- through sulfur atom
and [Fe(SCN)]* ion is formed, whereas Cr*
bonds through nitrogen atom and forms
[Cr(NCS)J**. Explain.

Why acidity of aqueous solution of boric acid
increases in the presence of glycerol ?

What is the pH of a buffer prepared with 0.40M
HCIHJO2 and 0.20M CzHa().; if the K, of acetic
acid is 1.8x105 9 2+4+2+2=10
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11. Describe the electroneutrality principle.
[Ni(CN),J* is diamagnetic whereas [NiClJ* is
- paramagnetic in nature, explain with the help of
VBT. PoREG T
Why the bond angle in PF, is greater than PH, ?
2+4+4=10

(b) Explain why
(i) the ionization potential of inert gases are
very high while alkali metals have low
ionization potential

(ii) fluorine is more electronegative than
chloride but electron affinity of chlorine
is more than that of the fluorine.

towards : : 2+4+4=10

12. (i) Discuss the application of Kohlrausch law

(a) Calculation of the degree of dissociation.
: 14. (a) Prove that for gas obeying van der Waals’

(b) Calculation of the solubility . of a
sparingly soluble salt. |

(ii)- Calculate the molar conductance of NH,OH
at infinite dilution (A ° fbr_ Ba(OH),, BaCl,
and NH,Cl are 457.6, 240.6 and 129.8
Ohm™ cm? mol™ respectively). .

~ Explain the buffer action of a mixture of
acetic acid and sodium acetate. 3+3+4=10

13'. (a) The equivalent conductances at infinite
dilution are sodiumbenzoate = 82.4, HCl =

426.2 and NaCl = 126.5. Caiculate ~° for
benzoic acid. ‘
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equation, PcVc=3/8RTc. when R is gas
constant. |

(b) Argon has Tc=-122°C and Pc = 48 atm.
Estimate the radius of the argon atom.
6+4=10

15. Discuss the kinetics of the following reaction -

ch,cuo—L2K ,cH, +¢o.

Formulate the general relation between half-life
period and order of a reaction. Predict the
molecularity and order of the following reaction :

H, +Br, - 2HBr 5+3+2=10
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16. Draw the Jablonski diagram and explain the term
internal conversion, inter system crossing, fluo-
rescence and phosphorescence.

“Phosphorescence is called delayed fluores-
ce” — Explain.

Calculate the transmittance, absorbance and

absorption co-efficient of a solution which

absorbs 90% of a certain wavelength of light

beam passed through a 1 cm cell containing

0.25 M solution. 5+2+3=10

{
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