OPTION-A
Paper : BOT-HG-3016/ RC-3016
(Plant Physiology and Metabolism )

1. Answer the following questions as directeq .

weTe firl eIl Tee fir & 1x7=7

() Which one of the fol!owing statement jg
correct when a cell 18 fully turgid ?

(a) DPD = OP

() DPD =0 (zero)
(0 WPp=0 (zero)
(d OP = 0 (zero)

mﬁ%aﬁmmﬁm@m'

e e
(@) DPD = OP
() DPD =¥
(c) WP ="IT
(d) OP =¥
(i) Who first proposed the transpiration pull
and cohesive force of water theory for
ascent of sap ?
(@) Dixon and Jolly
(b) Sir J. C. Bose
(c) Noggle and Fritz
(d) Boehm
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(iii)
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STV I SR AR A& TSI (I LT
oD% ?

(@) oI o= &

(b) ®R & . 3

(c) TN O o

(d) I

Which one of the following is not an
essential micro elements ?

(@) Boron

(b) Iron
(c) Manganese

(d) Potassium

NCRI® (@RG! G SRR Sepifas Gt
q_J?

(@) IN
(b) SNZH
(¢ GRS
(d) “ifbar




(iv) Who first coined the term photoperiodism 7
(@) Curtis and Clark
() Garner and Allard
(c) Miller and Skoog
(d) Salisbury and Ross
S ——— e o s ER
ffara) Dt ebem T
(@) > O Fai
(b) W R GG

() Swelling of wooden doors and windows
during rainy season in due to
phenomenon. (Fill in the blank)

R firre 199 T e RTEIR 2Tl
 ofymR A X (A6 I 77 )

(vi) Indole-3-acetic acid is belongs to ___

group of plant growth regulators.
(Fill in the blank)

Sare-3-aloe «fw g (3 ©fgn
I s | (71 A2 799 3)
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(vii) In Calvin cycle, how many ATP molecules
are required to produce one molecule of
glucose. (Answer directly)

Bt 3 A R TR (A 56 (7! v
| ATP S9R ST | (2o Ted fral) ,

9. Write short notes on the following: 2x4=8
(a) Importance of osmosis in plants

(b) Role of phosphorus in plant growth

(c) Co-enzymes

(d) Vernalin ,
i e e 5 (Gl ot ¢
(a) Tfere Sfeq o3

‘ (b) o Yfae TraI Ph
\ (c) FECLHF
(d) ifer

3. Answer any three of the following questions :

5x3=15

(@) “Cell is an osmotic system”. Justify the
comment.

(b) Write notes on various agents of
biological nitrogen fixation.
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(c) Theory of starch = Sug&lfdmieﬂ_:onvefs.orl
in stomatal opening and closing,

(d) Cytochrome pump hypothesis.
(e) Describe Munch hypothesis
translocation of solutes.

e Rt oo ess Te i &

(@ “@ET WW@W”‘W@WWI

(b) ARG aRE FERETe Sl CTRI Ry
ST R v

(c) ~aaE IF O (A A (YOI = i
ARG 3@ I Fq |

(d) IS A eI |

(e) TeE RIS Y T 91 |

Answer any three of the following questions :
10x3=30

fReare R oAb e Teg ol ¢

(@) What is enzymes ? Describe the modern
© system of enzyme classification with

of

suitable examples. 2+8=10
TRET6S T [ ot # SO Wyfs )
fRere Targset w1z 11 390

(b) Write a short note on Kranz anatomy
with suitable diagrams. Describe in detail
the C4 cycle of photosynthesis. 4+6=10
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(c)

(@)

(e)

e ST TACE I BT @b O
Bl | FERIRETR C, 5 361 01

What do you mean by C; and C, plants ?
Mention the differences between C; and
C4 plants. 5+5=10
G % C, Sfew Ifee B @1 G W= Gy
Tfegwns Were ot AerrR Fitka i
Give an schematic representation of
cytoplasmic respiration. Describe how
oxidative decarboxylation of pyruvate into
Acetyl Co-A. 5+5=10
@R SN P @R TS G
| e P R gl ARes 9o
S TS “aibtiRe & ez @7

(Acetyl Co-A) o® 7o 3l T

What is auxin ? Discuss the physiological

role and functions of auxins in plants.
2+8=10

wfm 2 Tfers ofdFe <9 Rend g
o Y 2R
What do you mean by photoperiodic

induction ? Describe in detail the
mechanisms of photoperiodism. 2+8=10

Fifesre TRt e R et 2 e afefean
«*fF ReiRe e adat 31|
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-B
opTION
Paper - BOT’HG’3026
cal Biotechn"logy)

(Environme”
o questions :

follOWinv 1 X7§7

Answer the

Wﬁmm«wﬁm

(a) Name one secondary pollutant.

il cﬁqﬁ@ﬂmml

amsar Site of the state o

(b) Name a R
Assam.
e Al 451 S

(c) Name oneé NGO from Assamll that wop,
in the field of environmental CONSErvatiy
and ecology:

qﬁ@m@ﬂmo{ﬁmﬁ@mmm
Wwaﬁ@m@m’iﬁmﬁm

leads to reduction in the dissolveq

id A T

d
oxygen.
’,amuﬁww@mﬁmm|

(e) What is the full form of COD?

cop 3 7 F [

Contd,

2.
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() From which district the Chipko
Movement started ?

@ R o1t Bt Seae S48 [eibak

(99 Where is the headquarter of United
Nations Environment Programme (UNEP)
situated ? .

PR AR FLP I (UNEP) T T
T TRIFS ?

Write short.answers .
oS 5F T ¢

(@) What are the various components of acid
rain ?

G5 TR Rien Tomm & 2
(b) Write two disadvantages of trickling filter.
B Rebia 751 st fordt|
(c) What is air quality index (AQD) ?
AR wdad P (AQN) 2
(d) What is environmental ethics ?
sifdc ool e

2x4=8

Contd.



~

O.
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Answer an

the following : Sx3.

ﬁm@wmwwmg

(@) Giv

(b)

(c)

(d)

(e)

. unt of indoo .
¢ a brief acco " air

pollution‘

7 foe W
e effects of increased Carbg,,

Wﬂﬁ«qﬁ‘ml

What are
footprints

w@rﬁﬁﬁﬁ

e positive and negatiye
de on the environment ;

gor & 52

What are t

Describe the process involved in an

oxidation pond.

. mﬂ@@@f@@ﬁ@mq@W|

State the functions of the Centrq]
Pollution Control Board.

@@gﬁ@qﬁmqa’w’?WWWW|

Contd.

4.
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Answer any three of the following : 10%3=30

Rictert fRfAdt emm T fra o

(a)

(b)

(c)

(d)

What is greenhouse effect ? What are the
major greenhouse gases? State few
measures to reduce emission of green-

house gases. 3+2+5=10
CTow o2 2R 2 2 eivw oz (rgam
e cTEw 7R o Rl g1 e AR g
37 T J|_wAL

State few major causes fi i

. : \ or €
movements in India. Give anna‘:g:%nurll'lnf r;:_

- the Narmada Bachao Andalon. 4+6=10

SRS AR Sitwiew Regmi
TN | T WIS W ﬁ«?gﬂmw

Give an account
. of International NGOs
that work in the field of environment.

10

AR
— m@wwmmf@wm

What is Kyoto Pr
n otocol ? Describe the
salient features of the Kyoto Protocol.
2+8=10

°
- E l'

Contd.



(€) What i is bnoremedlatlon? Give an
account of molecular approaches in

bioremediation. 2+8=1¢
R eifsi (@aiRTewEDa) {2 (61 e
i oo faad

(7 Give an account of the Rio declarationg
on environment and development. What
were the important outcomes of the Rjq
Earth Summit 19927 7+3=10

AR T T e U9 RReITRg
Remet fat 1 sons oo R wf@lﬁ%wwn‘

Teee & wife?

o
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2023
ZOOLOGY

(Honours Core)
Paper : ZOO-HC-3016
( Diversity of Chordata)
Full Marks : 60

Time : Three hours

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

1. Answer the following questions :  1x7=7
(i) Which is not a chordate character ?
(a) Dorsal hollow tubular nerve cord
(b) Longitudinal supporting rod-like
notochord
(c) A series of pharyngeal gill slits
(d) Diploblastic

Contd.



mi) The Dipleur

(iv)

(v)

s commonly known gag

Balanoglossus

{a) Snake worm
(b) Acorn worm
(c) Corn worm

(d) Hemichordata

ula concept was first

ﬁ:.ovoan_ by
(aq) Darwin
(b) Bather

(c) Garstang
(d) None of the above

The larva of Lamprey is
(@) Tornaria
(b) Trochophore

(c) Ammocoete
(d) Ascidia tadpole larva

The Ostracoderms are grouped into

(a) Pisces
(b) Agnatha
(c) Gnathostomata

(d) Tetrapoda
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(vi) Which of the following is the connecting
link between osteichthyes and
Amphibian ?

(a) Peripatus

(b) Neopilina

(c) Protopterus

(d) Ornithorhynchus

(vii) Snakes are sensitive to
(a) noises made by birds
(b) earth borne vibrations

(c) thunder
(d) air borne vibrations
2. Answer the following : 2x4=8
(i) Write short notes on parental care in
Amphibia.

(i) Describe the mechanism  of
osmoregulation in marine fish.

(i) What is active flight or true flight?

(iv) State distinctive characters of class

Reptilia.
3. Answer any three of the following
questions : 5x3=15
(i) Distinguish between Lamprey and
Hagfish.

(i) Write a brief note on Archaeopteryx with

suitable diagram.
(iii) Write about the anatomical pecularities

of Sphenodon.
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(i) Distinguinh hetweern Mepnchiroptey,,

and Microchiroptera |
() Write briefly on Wegener's continen )
drift theory.

4. Answer the f””()wing (ll,l(‘,S“”n.‘i ‘ ]()/.5..":()
(a) Describe the retrogressive

metamorphosis 10 Urochordata wit,

suitable diagrams.
Or
() What do you mean by parental care 7
Discuss about the various mechanism
of parental care in Fishes. 2+8=10

S. (a) Write about the general characteristics
of class Amphibia. Give an outline

classification of Amphibia. S5+5=10
Or
(b) Birds are ‘glorified reptiles’. Justify the
statement. '

6. (a) Name two venomous snake of India.
Describe the bitting mechanism of
snake with suitable diagram. 2+8=10

Or
(b)) What do you mean by Zoogeography ?
Give an account of different

zoogeographical region with its faunal
diversity and distribution. 2+8=10
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2023
MATHEMATICS

( Skill Enhancement Course )

Answer the Questions from any one Option.

OPTION-A
Paper : MAT-SE-3014

(Computer Algebra Systems and Related
Software )

OPTION-B
Paper : MAT-SE-3024

( Combinatorics and Graphy Theory)
Full Marks : 50

Time : Two hours

The figures in the margin indicate
full marks for the questions.
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OPTION-A
Paper : MAT-SE- 3014

(Computer Algebra Systems and Related
Software)

1. Answer the following : 1x4=4

(a) Fill in the blank :

The ; (semicolon) symbol is used to
commands.

(b) Write the Maple command to calculate
T .

(c) Write three well known constants in
Mathematica.
(d) <“Take’ command can be used to extract
submatrices of a given matrix.
(Write True or Flase)

2. Answer the following questions : 2x3=6

(a) How to use a computer‘algebra system
as a calculator ?

(b) Why do all Mathematica command
names begin with capital letters ?
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o1 D/T/13S LVN (sogo/g-was) €

-y 40 g 40 € 4Aq

o[qISIAIp 218 s1o8o1ul 9823 JO Auews moH (9

é L &qqoulnqgiofi&q

o[qISIAIP 2Ie sI1933)Ul asot} Jo Auewi MOH (a)

& g 40 € 4q

o[qIsIAIp 918 s1o8ojur 9sa1) Jo Auetl MOH (v)

Ol=b+b+T P pul

‘ogg 03 1T woy 19803ur aanisod jo 39S 3y} Ul

OT=L+C+1

-50189p U24A9 SBY X9}I94 yoeo J1 A[uo
pue j1 uend[nNy ST ydei3 po3o2uuod ® ey’
moys "jou SI I9Ul0 33} pu® Io[n/ St 2uo jeyl

yons sydeid omy meld -ydead isnd Lul2d
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(b) For the following graph, write down the
following :

(i) a walk of length 7 between u and
w

(ii) all the cycles of lengths 1, 2, 3
and 4

(iii) a path of maximum length
(iv) a self loop

(v) a subgraph with 4 vertices and 4
edges.
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—

L " i

(6 Check i the fol]

Eulerian g ~ B aee

) K, the complete graph,

(i
) Kgg, the complete bipartite graph,
(d)

Give the combinatorial proof -

Let
" and k be positive integers, then
(nj . (n -1 (n-1
k)" k Hk —J

Explain the ‘Foyr Cubes Problem’ 10
Or

Explain with exam
represent inter
social sciences.

Ple blow graph is used to
personal relationships in

Define Hamiltonian cycles and Hamiltonian

graph. Discuss about Hamiltonian cycles on
a dodecahedron. 2+2+6=10

3(Sem-3/CBCS)MAT SE1/2/6 9
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OPTION-B
Paper : MAT-SE-3024

( Combinatorics and Graphy Theory)

1. Answer the following : 1x4=4

(a) State true or false :

Edges 2 and 3 are adjacent.
(b) Fill in the blank :

The number of vertices of odd degree

in a graph is always

(c) What is a regular graph ?

(d) What is an order relation on a set ?

3(Sem-3/CBCS) MAT SE 1/2/G 7
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Answer the fOHowing .
2x3=6

(a) Wnte do
Wn
€ paths between
S and

. all
Y In the fo) ®

lOWing gl'aph .

(b) Prove that there are no 3

with seven ve rtices “regular graphs

()

Answer
any two parts from the following :
5x2=10

(a) Explain wh
Y a tr i .
=1 el €e with n vertices has

Contd.



4. Answer any three questions : 10x3=
y q x3=30 non hom code to s
ogeneoy olve the
equatiOns M S system of linear
(@) Define a function fi ()= x* +sinx. Write where
programs for differentiate and integrate 1 5 -4
of f(x) in Mathematica, Maple and m=|3 4 -1 2
Maxima. 3 2 1 5
. . O —6
(b) (i) Write short notes on Mathematica 1
and Maple as a calculator. x1
1
(i) Write a short note on built in x=| X2 2
functions and user-defined x3 =
F . . . 3
functions in Maxima. Give x4
examples. 4
() Mention the plot commands in () What i QR-D
Mathematica, Maple and Maxima for QR-Decorr.r composition ? Determi
: ) mPOSltiOn . e_ermlne
the following : In the matrix
. 1 0 O
i _ zlw?) for —2<x,y<2 N
(i) z=e€ Yy m=-1 2 o
. . 013
(i) Three lines y=4x+1, y=-x+4
- —9x-8 for 0Sx<2 using comm .
and Y system, ands of a suitable computer

(d) Write a program using Newton’s method
to find the square root of 81.

3(Sem-3/CBCS] MAT SE 12/ 55
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(v)

()

(q)

()

0T=CxS : om3 Aup 1omsuy

¢ 9duapuadapur
Teaur pue ueds £q uesw nok op J1eyMm

()

¢ 0/2/18S IV (S080/g-wag) ¢

€

Or

Define lex and colex listing of combinations.
In the lex and colex listing of all 3-subsets
of [7] find : 2+4+4=10

(@) The 18th subset in the lex order

(b) The rank of the subset {1,4,7} in the

colex order
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2023
MATHEMATICS

( Honours Generic/Regular)

Answer the Questions from any one Option.

OPTION-A |
Paper : MAT-HG-3016 /MAT-RC-3016
( Diffgrential Equation)

OPTION-B
Paper : MAT-HG- 3026

(Linear Programming)

Full Marks : 80

Time : Three hours

The figures in the margin indicate
full marks for the questions.
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1.

3 Qw-

Paper :

OPTION-A

MAT- HG- 3016 /MAT-RC-3016

( Differential Equation)

Answer either in English or in Assamese.

Answer the following questions : 1x10=10
woTe firl errad T foa 8 |

(a) Define order and degree of an ordinary

(b)

(c)

(d)

3O MAT HG 1/2/RC/6 >

differential equation.

NI SR AN ] S qred 7@l a7l |

What dg you mean by an ordinary
differential equation ? Give one example.

Sleqfael SrpeT SN e (o gl 2 bl Tizad
faat | -

Define exact differential equation.
Forel wrsel FTIaEeE el e |
Obtain the differential equation of

family of parabolas given by y? - dax.

Yy’ = 4an WfEgGa AR A STl
NN B9 |

(e)

(9)

()

(i)

3 (Sem - 3/CBCS) MAT HG 1/2/RC/G 3

Write the condition of exactness of an
ordinary differential equation.

51 FHiRe SR A IO 5% ol
Find the integrating factor of

-@-+E=cosx,
dx x

+ Y cosx, 7 S @ e
X

&|&

Define orthogonal trajectory of a family
of curve.

<51 9 AR A AT TS o
Write the complementary function of
(D2 - 4) y= x2.

(D? +4)y = x? T FAFANOR ARTS
ot fad

Write the general form of a linear
differential equation of nt" order.

i nmmmﬂ%«mmqmm
|



() If y, =sin2x and Y, = cos2x, thep ;
‘ 1

the Wronskian of yl(x) and y (x) n
2 .

If Yy, = sin2x SIF Yz = COS2x
yl(x) I yr_,(x) ¥ Wronski ,

an Ry

i N3]

2. Answer the following questions : 2x5:
eTe Al 2P el Al ¢

(@) Deter?nine the particular integral of
the differential equation '

d2y d
' D2 +Ex‘z+1=sin2x.

d%y dy
ae? e T L Sin2x o A
Reww smzem W w1

(b) Derive
the ortho .
gonal trajecto
xy =a?. ' y of

Xy =a?, 3 % on
ATFAAY [T 17 |

3 (Sem-3/CBCS) MAT HG 1/2/Rc/G 4

C%A

3.

(c) Find the integrating factor of the

differential equation
(Py - 2xy?)dx - (x® - 3x%y)dy =0

(d) Solve 2 =32 x2y*z?
dx dy __ dz
g A 3 'y‘z——i' 2yrZ?
d? dy
(e) Solve: > +4Ex—+13y_0

2
ST T 8 4 y+4%+13y=o

d.x2

Answer the following : (any four) 5x4=20

Wﬁmm«wms (gt oI35

a’y

d
(a) Solve: x2 3xay)z+4y=2x2

2
SR T/ 3 x2‘fzyf—?,x%x!iﬂwy=2x2

3 (Sem-3/CBCS) MAT HG 1/2/RC/G 5 Contd.



(b) Find the orthogonal trajectories

of ¢
series of hypocycloid 7 +y2/3 5 he
=q”3
& +y/ o/, ARTEOR A
ik =1
(c) Solve the simultaneous lin
. s He€ar
differential i —==
ifferential equations di -pYy and
dy
i = pX and show that the point (x, X, y)
lies on a circle.
L py o 2 py.
gt - PY SR = px; ORae ARy
T 90 @ (P93 @ (x, y) Rt oy
TE° AR |
(d) Solve by reducin
to exact
ol g xact differentig]

)‘yd“(?xQ +3y? -20)dy = 0

WQ{WW%WWWWW,

$Bem-3/0B0 MAT KG 1y0/Rejs

4.

(e) Solve the Bernoulli’s equation :

el
+y=y*logx
X% y=

AR AN T 390 8

3y
Y L y=ylogx
X x y=

2 d’ dy
() Solve X Ex_g_sx

is one of the solution.

+4y=0, given

that y:x2
d? Y L 4y=0 ST AT

2
X ?—3
F1E 3, TS TG GOT T y=x.

Answer the following : (any four) 10x4=40
wors il emcarRE e i 5 (e Bifon)

(a) Solve by the method of variation of

d*y 2
parameter :.Ex_i_y_ e
o5 e TOr T I 8
d’y 2
dx? C1+e”

3 (Sem-3/CBCS) MAT HG 1!2IRC_/G 7 Contd.



d'y
(b) Solve Z—x—;—y = Xxsinx

4

o dy
sy ¥ 8 Ex"—y XSinx

dx dy :
(c) Solve: dt+dt+2x+y 0 |

dy
4y 1 5x+3y =
at y=0

49 8 _jdﬁ+£1_-’i+2x
T e dt +tYy=0

dy

2 +5x+3y =

at y =0

Jd) Solve the exact differenti

(d) ntial °Quatiq,,

xﬂ+3x—c-l-y— y__l_ i
dx? dx @1- x)2 o f

gare SRS FIPIECOT TN I 3 i

2
x2£—g-+3xg-g+y=_l“
dx dx (l—x)2

3 (Sem-3/CBCS) MAT HG 1/2/RC/G . 8

(e) Solve by reducing to normal form

2 p
dY _ax=> dy , (ax? -1)y - _3e”” sin2x
. dx

mﬁaaﬁv{mmﬁ@aﬁwmaﬁn

d2y dy 2
—4x—=+ 4x2 -1)y=-3e sin2x
== . (ax2 -1y

—-—""‘—_’IS an

() Show that the term ( : y )

inte
equation (xQ & yz) dx —2xy dy =0 and

grating factor of the differential

hence soive it.
@myed @ (xz +y2)dx—2xy dy=0

___——————’—"Wﬁﬂ

TR O ST B
< - v?)
e

Contd.
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(g) Solve the equation, 4y = x4+ P2, w
) here

9y
dx

p

YN I8 4y=x2+p2,?l€ psd\y
dx

(h) Discuss the method of solvip

Bernoulli’s equation of the fq, 2
. I

Y, py=0y"; where P’
dx : ; where and Q are

constants as function of x.

d
vt L+ Py=0y" woi AGHA iy

(X2 &3 A x I To |
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OPTION-B
paper : MAT-HG- 3026

(Linear Programming )

1. Answer the following questions : (Choose the

correct answer) 1x10=10

(a) A basic feasible solution whose variables
are

(i) degenerate

(ii) nbn—degenerate
(iii) non-negative

(iv) None of the above

(b) The inequality constraints of an LPP

can be converted into equation by
introducing

(i) negative variables
(i) non-degenerate B.F.
(i) slack and surplus variables

(iv) None of the above
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