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1. w5 bewhl 9k SRt : 1x5=5
Choose the correct answer :
(0) i A <1 co39 A =M WF T V- A =0 ok
IRGE A, (T A @Bl
If Ais a vector quantity and it satisfies
._)
V-A =0, then A is a
(i) “aRFe Tf
conservative quantity
fii) PP i
non-conservative quantity
(if) (i) F (i) T ¥R _
Both {i} and fii} are correct
fiv) 8RT 4bIS =
None of the above

P23/240 { Turn Qver )



(2)

(b) W GBE AL FI

"

A body is in motion, because of
(i) PRGN FF AR
unbalanced force
(i) TGeT T A
balanced force
(i) T I
friction
fiv) S°RT GBre 7=
None of the above
AT @ (o) IF AT SI@E (p)F T
ok e

The relation between angular velocity {w)
and linear momentum (p) is

fii p=mur iy v=—-

(i} p=mrio () p=w

{d) cereeRTs BoN Tor Wi, ciEm @

P23/240

According to the 2nd postulate of the
theory of relativity, the velocity of light
{ii &<
is constant
fii) CTATS ARG
changes in vacuum
(if} FIF =F
- is not constant
fiv) TGS &I

changes in air

{ Continued )

(3)

(e) @1 RIS SIo© 4T SN GO & JARTI

2. TR T @Al I 2R T FRAT

R A Rglet A =1
In simple harmonic motion, from mid
point to peak point, the energy of a
pendulum changes from
) KE *« PE

KE to PE
i) PE *Sl KE *Ni PE

PE to KE to PE

(i) PE *f1 KE

PE to KE

fiv) @°I<T e T
None of the above

Answer any six of the following questions :

faf W {If)

(b}

‘P23/240

A=4i-5}+3k
—> - ~ ~
B=2i-10j-7k
- ~ ~ ~
C=5i+7]—4k
=, (908 T4 ARG T A o
then calculate the following :
- - =
Ax(BxC)
2T 91 bR TS sfem 20 erps v |

Prove that Newton’s second law of
motion is real law.

{ Turn Over)
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(4) . | (5)

() 99 ¥9 @ m S99 Topz @biR RA PR AR . ore wreEe SRerEE e 49 - 4x2=8
h Twere R+h A4S (® R @ +fd{R Solve the following differential equations :
end) 7S ARG e : 2

@ %Y 6%.9y-0
Prove that a satellite of mass m moves in a2 dx y=

a circular path of radius R+h, where R

K : 3x
is the radius of the earth, then ) D-1) y= 16e

2702 |
h=gR§ R 4. &R R (A B PR Ve 59 ¢ . 4x7=08
4nc, Answer any seven of the following questions :

(d) o991 TN @ TEN THNT AR CFeT e (a) =fEsrl SIF RYfS I @Car? o9 31 @ O
YT+ FA | e oras TR TR ww Ree zse
Prove that every conservative force is @I W I A (R PR AqM

same as the negative gradient of 1 sifosmer x Rl |
potential energy. 2 .
Define stress and strain. Prove that

(e)

399 ige o7 SReeE TMeTH [ i) &
WIF (i) 4R T ey 10

Using differential equation of SHM, find
{i} velocity and (i) acceleration.

in case of longitudinal strain, the
work done in deforming a body is

1 .
—2—x stress * strain.

(b) = % (%2 29 TR @ T W TPRfee

() SF S LR 2ATES IZ GBF 0 FH Ly

o L2 (YSRl @ L <Ly, 9 & 2l S B9 (FES TR AR T, MGF O I 3
AR RACE v @RI A | b1 A (o I |

The lengths of an object in inertial frame What is centre of mass? Prove that in
S and S’ are Ly and L respectively. If 8’ absence o of  external fo.rce, - the
frame moves with velocity v with respect acceleration of centre of mass is zero and
to S, then show that L < Lg. therefore the velocity is a constant vector.
Write on the working principle of GPS. v=uy +v,l ™ gt

P23/240 { Continued ) { Turn Over )
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fe)

P23/240

(6)

RG]
v, — TPOT NCITH C51=T T @A
- mg > 739 SRES 308 =9
m — TSN SEES 67 =9

Prove that the velocity of a rocket is
m,
v=uy +v,d, —>—gt
m

where
v, — relative velocity of gas with
respect to rocket
mg, — mass of rocket at rest
m —> mass of rocket at motion

AN FM A m TRF TR GHiR IENE
MR WA o woR @ aofe
=%@2ﬂ’EIWWWm@ﬁ¢@m

TEArE PRARD INTA IR O el
AW T AIRoRE e 1

Prove that the rotational kinetic energy
of an object of mass m rotating about an

-imaginary axis is k =%Iw2 where Iis the

moment of inertia and o is angular
velocity,

Using the above equation, find the
rotational kinetic energy for circular ring,

(PR SECRRBT 4T |

Write down Kepler’s laws.

{ Continued }

)

{9}

)

P23/240

(7))

oS4 T & _g;:§+l3'11"\§
Y n K

Y — TET QRS
K - G ST

N — 7ol BIRF

Prove that 9— = -31 + L, where
Y K

n
Y — Young’s modulus
K — bulk modulus
N —» rigidity modulus

'3 Rl ST T8 BR @S F =61 +2)+5k

= [T A TS AR FWHE 20 +27+2k
@l 61 — ] + k 49 TAERS &, (58 I I
[CERE D

Find the amount of work done when a
force 1_3" =61A'+2}'+5§: is applied on an
object of mass 3 kg and it displaced from
2f +2+2k to 61~ j+F.

e e s W | O MIEE 3 em
qE 4 cm 8 FIER FA 80 cm/sec A€
60 cm/sec. EHT T [RBI ST 25 cm
VAT Sifoas S0 WA T A T |

A body executing SHM has velocities
80 cm/sec and 60 cm/sec when
displacements are 3 em and 4 cm
respectively. Calculate the amplitude of
vibration and the time taken to travel
2:5 cm from positive extremity of the
oscillation. ~

{ Turn Over }



{ 8)

(i) iR, 7% S FE PR [ 1000 km €RS
RGN GOF AATT @ WA w0
R

AT =T = 6x102* kg
IR I = 6x10° m
U4 o9 = 7x10%? kg
559 JPTY = 2x10% m
TR = 2x10% kg
44 Ir7d = 6-6x10% m
Tids 559
= 6-6x1071 Nm?/Kkg?
Obtain the values of escape velocity for
an atmospheric particle 1000 km above
the surface of the earth, the moon and
the sun. Given
mass of the earth = 6 x10%% kg -
radius of the earth = 6 x10°% m
mass of the moon = 7x10%2 kg
radius of the moon = 2x10% m
mass of the sun = 2x103¢ kg
radius of the sun = 6-6x10% m
gravitational constant
_ =6-6x10711 Nm?/Kke?
) Y G st
Write short notes on :
(i) Y PR
Time dilation
(i} AR eSS AR

~ Galilean transformation equation
ok K

P23-—3200/240 1 SEM TDC GEPH (CBCS) GE 1
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CHEMISTRY .
{ Generic Elective/Discipline Specific Course )
' Paper : GE-1/DSC-1

( Atomic Structure, Bonding, General Organic
Chemistry and Aliphatic Hydrocarbons j

Full Marks : 53 - ke
‘Pass Marks : 21

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

_ for the guestions
Write the anstwers fo the separate Halves
in separate books.
. _ .
FIRST HALF
( Inorganic Chemistry ).
( Marks : 25)
1, <oe TIRRE ww el TR Bfrea ¢ 1x3=3
Choose the cqrreét answer from the

following :

(@) NH;% T8 A1 K< ¥a
The hybridization involved in NHJ is
® sp® . ) sp®
{iti) spsd . fiv) sp

P23/20 ( Turn Over )



{2) L

(b) TS TCHN® TR NS S g A 2
Which of the following atoms has no G WWWW@‘W@“W e
unpaired electron? - ﬁr,‘gi R
i} N i} F Draw the resonating st_ructure for the
fiii} Na {iv) Ne following two molecular ions : :
fc) =TS fsl PG TR tres rew 2 ~ NO3 CeHsO -
:"hi;hl of the following has the minimum 3. oo R e R G PR Te ;. 3x2=6
ond length? o : .
gth Answer any fwo of the following questions :

i N s oard
2 __ ) Ny (a,) VSEPR Og{ S XeFgd 567 TR 41|

i) N, (iv) N5 _ Explain the structure of XeFg on the
basis of VSEPR theory.

(b) H,0 =9 53 % BCl, W | T4 ORI |
H,O molecule is polar but BClj is

2. &S N 2RART R e B T ot 2x3-6
Answer any three of the following questions :

fa) Soo fiq) SRR SEEdy R foran - non-polar Give reasons.
Write the electronic configurati f ' .
following jons : guration of the B ﬁﬁi%ﬁ?mﬁiﬂcﬁﬁmﬁmﬂﬁi
i) Sc*? ' e FEE (AvaT I '
i} cu*? B What is lattice energy? How does lattice
' _ ' energy control the solubility of ionic
(b) ¥ =g FPreTYR o o . compounds?
Write down the e - ' '
theory. postulates of Bohr’s 4. oS R AR e o
. o Answer the following questions :
(s wafie
@ :Tﬁte doun thw sm":“lzﬁ'm' () He “RNIS STRRFRTA 0 R oy AR
€ postulates of mol -
orbital theory. ot molecular . o ' 2

P23/20 Explain the Pauli’s exclusion principle
. o ' ( Continued ) with reference to He atom.

P23/20 ' { Turn oﬁér )



5. OS5 RN soFe v (Bt foret

(4)

(b) H—mmwﬁaﬂm TR e FA
TR TS AP 4T 4 3

Express the Schridinger’s wave

- equation for H- atom in terms of polar

coordinate.

2¥ax2=5

Write short notes on the following :.

fa) FEET g

Fajan’s rule

(b) =ETTAR AT g

6. R GO HAPR 5w B AR B -

Heisenberg’s uncertainty principle

SECOND HALF

( Organic Chemistry )
( Marks : 28 )

1x4=4

Choose the correct answer from any four of
the following :

{a) B, WH wﬁ‘ﬂm‘%\mw@aﬁmmm

P23/2¢

The acidity order amongst ethane,
ethylene and acetylene is

) HyC=CH, <HC=CH<H,C-CH,

{ Continued )

(b}

fc}

P23/20

(S)

(i) HaC—CHy <H,C=CH, <HC=CH
(iii) HC==CH <H;C—CHjz <H,C=CH,
fiv) TR <Brs 7=

None of the above

e e T R (WeR SEel
HESF ¥ 7 -

Which of the following amines is the
weakest base?

() (CHg)sN
(i) NH,

(if) (CH;),NH
(iv) HyC—NH,

wﬁmcﬁmwﬁ%ﬁsﬂ’ﬁm@fww&

_%f?wm

Find out the nucleoﬁles from the
following- compounds : -

-

fi CN
i) Hy0:
(i) BFy
fiv) (HaC)pNHL
(v) AICl;

(TumOver} _
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{ 6)

{d) WW@WWM«W?

Which one is aromatic in nature in the
following compounds?

" fe) W@mwwmﬂw
- IR S

Find out the compound having chiral
carbons from the following :

fi) HaC—COOH
(i) H,C(OH)CH,—COOH

}ll
.... HO—C—COOH
{iii)
' HO—?—COOH
H

(iy) HsC,(NH,)CHCOOH

{ Continued }

(7))

7. wwe N ocasE R @ bR Tes fadr ¢ 2x3=6

Answer any three of the following questions

(a)

®)

IH'RoRA 5 2 TT <61 T oot W 10,
2°- HF 3 -JRSHETIR TR efs

ACHMET |

What is carbocatlon? Give an example
and arrange 1°-, 2°- and 3%
carbocations on the basis of their
stability.

we fianae B @ obR @RS Y G
ferat: -

Write a short note on any one of the
following :

fi) e o ey Reeq

Homolytic and heterolytic bond
fission

{ii) T
Resonance

(e} EGPRzR &7 e W"Iﬁ‘-@‘? 1+1=2

{dj

P23/20

What are nitrenes? How are they
generated'?

pK, TFE T @A G5 QR FRIES
e e ey R e feike-
% pK, T T 9-38 TF 3-37. <X I
Qe @R AR IR ?

{ Turn Over )



fe)

")

8. oo fim waRs R @ fubr Ted o 2x5=10

(8)

On the basis of pK, value how can you
determine the basicity of a compound?
The pK, value of aniline and methyl-
amine are 9-38 and 3-37. Which one is
more basic?

SREBT WE @RS @ e B e
TER @n+2n P oW RaRRe
R (ol RTHF PR 2 1+1=2
What do you mean by aromatic and
benzenoid compounds? According to
Hiickel's rule @n+2)n which of the
following are aromatic compounds?

R (i) @
o )

Ariswgr any five of the following questions :

(a) oS Tl GRS BT PG IR IR

P23/20

ot T o ArEE Ry TS S

] e . _ Yax4=2

Indicate the chiral carbon with star
mark and draw their Fischer projection
structure :

) HOCH;-—CH-_—(Nﬁz]'coQH

{ Continued )

(9)

fi) H3CC(CI)CH,OHCHO

(iU} HsCCCI . Br'_C2H3—"

ACUSH LT E A Z, R A S OF fo5- Al
Gr-@RTmER e TR QT
AR DY : S

'Assign the following as Eor Z, Ror S

and cis- or trans-stereoisomers where
necessary :

Coogoem B Galls
fi) H—-(lz—-OH i) e=C_
C,Hx HyC H
CH,0H  HCy  CH,
) Cl—-.—(ll——CHs (i) /C=C\ _
CoHs HsC. CoHg

@RS A SCET FARBIST 3ol Sesa
-l o _

Discuss about the optical isomerism of
lactic acid. - - '

{ Turn Over )



(dj

(e)

( 10 )

wﬁmﬂmﬁ@wwmﬁwm'

4T ANLFPTR A &7 |

Discuss the differences between
geometrical and optical isomers.

iy W AYdN e Fre & oo

meﬁwwﬁmﬁﬂ

- TG TEw SEY 39

. What do you mean by axial and

g

P23/20

equatorial hydrogen? Draw the chair-
form of cyclohexane and indicate the
both types of hydrogen.

IR HF  FACMAGE TR N4
TP TG T4

Explain with example, the difference
between conformation and
configuration.

Wmﬁﬁﬁeﬁﬁh@ﬂﬁﬁﬁﬁss@
T Bierd Ao 7 THRICAA TS A 4 |

What are the conditions followed by a
compound to show optical isomerism?
Discuss with example.

{ Continued }

(11

9. woTe BeE 1 eRPES i e el Tea F

According to instruction,

.answer the

following questions :

(a) = Fan oy R R PR Te B c2x2=4

P23/20

Answer any fwo of the following
questions : '

il oI ARETATE 4-2%s RiFn TR
I W, TP WM 4
How is Corey-House reaction used for
preparation of alkane? Explam with
example,

(i) Row o #'Ret ot e <57 S ¢
“ifRter fizar R w53 7 Riderr R fFnRi
Gl

What happens when sunlight is-

passed through the mixture of
methane and chlorine gas? Write the
chemical reaction and  its
mechanism.

(i) frmfRf oo gnfe ﬁgwm
et o :

Write with mechanism the
cis-hydroxylation of alkene.

fiv) T TEE I FOIRR a1 Teewes «fSBRfem
¢, 2RIfRe FfRee & wfbe 2 Rfern Gl
T QS qibbiRfer oFae I
BA?

{ Turn Over )
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(12 )

What happens when acetylene is
passed through red hot copper tube?
Write with reaction. I[s Markovnikov's
rule applicable in case of acetylene?

(b} e R coral siRG Rigw sropf ¥ - 1x4=4

Complete any four reactions from the

)
fii)

fii}
fiv}

{v)

fvi)

(vii)

(vii

HyC—CH=Cl, + Cl,

following :

H,C—C=C—H + HyCMgBr —> ?

HyC—CH,—CH,—CH,—CH,—CHj

Anhydrous AICly 5 5

at500C>?

+ = A
H3;C—CH—CHy—N(CHy)30H ——> ?

H3C—C|:H-—(i,‘H—CH3 + KOH (alc) —> ?
Br Br

HgC—CH;—Br + Na+
Br—CHy—CH,—CH,—CH, S cther

H;0,
H,C—CH=CH, + HBr (gas) ———> ?

: . HgS0, /H,S0
HaC—C=CH + H,0 s 9

Hok ok

1 SEM TDC GECH/CHMN (CBCS)
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ZOOLOGY
( Generic Elective )

Paper : GE-1

Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
Jor the gquestions

Paper : GE~1 (A)
{ Animal Diversity )

L (o) SR MBERT: 1x5=5
Fill in the blanks :

i) =@ = Agrm o @I X |

The excretory organ of Annelida is
termed as

P23/245 . {Turn Over)



(2)

(i) ABIAEE spop . T el T
Protochordates exh1b1t tevel of
organlzatlon

fiii) . CFRCIC ottt e fagrE W
wgﬁ fmgere S Tl

tion and

cells help in excre
osmoregulation in Platyhelminthes.

770 R = o) wEEey (hd IR

Water vascular system is found in the

phylum .

@Wﬁz@ﬁi‘zﬂ?ﬁiﬂ‘-ﬁ#ﬂaﬂ\

v
type.

Coelom of moliusc is of

(p) v G&F ot 3x2=6

Write short notes on :

) @ '?.iﬁﬁ PERICIER =IO RN

Syconoid or Leuconoid type of canal
systermn in Porifera _

- (i) ﬁﬁﬁﬂm‘ﬂﬂﬂﬂfﬂ'ﬁ‘?ﬁ

Cysticercus o bladder wortm

P23/245 { Continued )

( 3)

2. e R Sk FoeeEm Siever 39 90 |

Describe the Iif
e .
Taenic Solium. cycle of Plasmodium or

3. ficofan wemr ol AR PR RREERE

Write the -
general ch . .-
Annelida. aracters of Cnidaria or

4.“@?@217;‘%@(31,@? ,
4 | R s SfSrrer REcy S

Discuss about th
e terrest
Amphlbla or Reptlha rial adaptatlonq in

AR AR 4TS 9 4448

Explain the di
ifferent st

fi i . stages of

ormation. Cutline the process of -pe?'ﬂ_

pearl formation. artificial

G/ Or

Briefly describe social life in honeybees

P23/245 .
{ Turn Over }



(4) (5)

6. IS fagd R 0w R wie s 4N = Paper : GE-1 (B)
apiie fArmeR g 4 | 1+7=8 : ( Aquatic Biology )
What is osmoregulation? Describe osmo- Answer Question Nos. 1, 2, 3 and 4 which are
regulation in marine water and freshwater compulsory and any three from the rest
fishes.
1. 4 3R | w9 1x5=5
Fill in the blanks :
7. TR Teorfe Ry vte 3t @ | 8 ' |
Briefly describe the origin of birds. a) TP TR I P I o=
' Aquatic biomes in the ocean are cailed
91/ Or ' biomes.
2B o1 oiikfe RS Beae 01 aAlReabe ey ) wTF T ST R AT |
RS IR R e 3441 | 2+6=8 : :
' The photic zone extends to a maximum
Write two salient features of Primates. depth of meters.
Discuss the major social behaviours of _
Primates. |
_ ¢ oA ~RRERems ™ wm S =R

is the major primary producer in
marine ecosystems.

.(d) R fiRfegn TR B RS
5w, wfoe oe |

The three basic types of freshwater
ecosystems are lentie, lotic and

fe) TR e Ry @AW ___ R

Mahseer is an indigenous fish.

P23/245 o { Continued ) P23/245 - ( Turn Over }



{6)

2. =% 5 Teq 1x3=3

Write very short answers : .
(@) RER o v iR e ﬁﬁf&ﬁ@@a Kl
Tl SR ?

‘What percent of the world is covered by
freshwater ecosystems?

- (b} ¥ PR TS (4 I ?

Where are coral reefs seen?

{c) 1S @eE el [zl ey ?

Wwith which is the salinity of  water
measured?

3. T oRer ure kR Rivn yewrz B &2

What are the different zones that divide the
water column from top to bottom and side to
side?

=&/ Or
g @@ A RS (FARR S/
SRR T A 2 |
What are the adaptations seen in hillstream
fishes?

4. v (Gl forar (ﬁ-.@m fsfo) - 4%3=12

Write short notes on (any three) :
fa) wiE (foeca=)

Sewage

P23/245 { Continued )

50

(7))

(b) wfeCee
Eutrophication

{c) FRFL @ B e

Agricultural pollution

(d) - Sge
Rive.rine biota
fe) S AER whea

Thermal stratification

=Y B [ ffen ae o stz & R wee
W P s GOl Gl forat + 2+2+6=10

Define wetland. What are the different types
of wetland? Write a note on wetlands of
Assam. '

&4/ Or
Wgﬁwcwwcww@ zrriﬁmpa IS
4T 5] fort o | 10

Write an essay on the major vertebrates
found in wetlands.

<51 we AR oTRe TAve Sikre W 9 Uiy
ST ST €S o1 BT e ¢ 5+5=10
Write a note on the importance of dissolved '

oxygen and carbon dioxide in an aquatic
ecosystern.

P23/245 { Tumn Qver }



(8)

7. WARH B w1 omemz Sme v
AR (AL TR AR O e R
: ' 2+2+6=10
What are bioindicators? Mention the
different water pollutants. Write about how
water pollution can be minimized.

8. <l W RRESeTT RiSw cSo-armfte Sz
1 2 %R R e (o gfier R e w4 |
o | 2+4+4=10

What are the different physicochemical

parameters of an aquatic ecosystem?
Describe the role of any two of them.

9. zn9 feRbr g mﬁh{qﬁﬁs?mhﬁm{qﬁm
‘T @3 <fRfRfeey’ fBoee 2T 9 3+2+5=10

What are the three major classification of
lakes? Write the characteristics of lakes.
Explain ‘lake as an ecosystem’.

LB &

P23—4000/245 1 SEM TDC GEZO (CBCS)} GE 1 (A/B)
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Paper : GE-1

[ Biodxversity (Microbe, Algae F‘ungl and
' Archegoniate} ]

Full Marks: 53
Pass Marks: 21

- Time: 3 houré

‘The figures in the margin indicate full marks
Jor the questions '

1. (o) w7 fnfRemes ws %?ﬁtfﬁ #rﬁé %f?f\'sm 1x3=3

Choose the correct answer of the
following :

fi) Wﬁﬂ@i’a‘\ﬂw@axaﬁa/
IFE G| :

Viruses are acellular /- cellular /_
multicellular organism. '

(i) cEaREe el / ﬁ@’i@%‘ﬁ% /
iR offiT wofe | o
Bacteria ‘belong to the class

Myxophycede / Schizomycetaceae /
Bacillariophyceae. .

P23/102 { Turn Over )



2‘

(2)

(i) C@R / (3T / ARFTE T AR o
53 i Iz 41 = |

Algae / fungi / lichens are used as
bioindicator of air pollution.

(b) Al 3R @ v / wm Soach Al Sl -
1x2=0
Fill in the blank / Choose the
correct answer : )

) we PRI F-wT 6T @M |

The female sex organ of Cedogonium
iscalled .

(ii) ATEFI AR SR e AR /
Reféaren | NHCoERTS ¢oTEl TF

The organ rhizophore is found

in Lycopodium [ Selaginelia /[

Marsilea.
e AfmRe Ay @R e 3o <59 3+9=12
Describe, with diagram, the sexual
reproduction of Polysiphonia. '

et /Or

o R et W TRCEHIR Pro 95

TR = 3+9=12
With suitable sketches compare the thallus
structure of Riccia and Marchantia

3. FBG s Grw WE ¢ 4 | 12
Describe the life history of Rhizopus.
P23/102 { Continued )

P23/102

(3)

Y/ Or

oY (O ol _ 6x2=12

Write short notes on :

(a) FofoeaiRPim wifas TRErmz

Characteristic features of basidiomycetes

b} T AT @Y

- Economic importance of fungi

were e [(a) S (b)) T [(¢) T (d)]
TRy vl o - - 6x2=12

Write expianatory notes of either [{a) and (b}
or [fc} and (d)] of the following :

(a) fRepfeaaR R @ezPre

Heterospory in Selaginella

(b) 2R of<fergs TR

Development of male gametophyte of
Pinus

(c) 2o @ TR oA

Spore-bearing organ of Equisetum

(d) =2AK TR AR BRI

General characters of gymnosperm

{ Turn Over}



(4)

5. Y G ot : . S axd=12

Write short notes on :

(o] @3 @R W

Structure of bacterial cell

{b) _aﬁs’zﬁﬁ?ﬁw _

Lysogeﬁic cycle

(c) LT[ TGS

Symbiot’ic association of lichen
(d) oreE SR gy

Economic importance of algae

* ok Kk
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MATHEMATICS
( Generic Elective )
Paper : GE-1

The figures in the margin indicate full marks
Jor the questions

' Paper : GE-1 (4)
( Differential Calculus )

" Full Marks ¢ 80
Pass Marks : 32

Time: 3 hours

L (o) N <51 =9 F 99 T [0 BT SRl
R {f# coiaT 25 2 | 1
When is a function f said to be
centinuous in a closed interval [q, b|?
(b} TR @ B TH ey = 3
Evaluate any one of the following :
X _ . sinx
i lim & "¢
x.—>0 X—-8slnx

P tanx - x
fa) lim —= =
x—= X —-8In-x

P23/239 { Turn Over )



(2)

¢) [ TR AR AeACE fra W
fio = 1+39Y%, x=%0

= g3 S, x=0

S (T x =0 7S T S |
Show that the function f defined by
Fed = 1+30Y*, x=0

= e3 , - x=0

is continuous at x=0.

(d) y={ox+BH™T no s Ry 391 09
nEmY¥¥ m ne N.
Find the n-th derivative of y={ax+bH™m,
where n <m and mne N.

(e} I (If)
_ sin!x

Yy
V1-x2

(i3] (¥ (show that)

{t-x%)y, o -@n+3xy, 1 ~(n+1)%y, =0

2. TeRfteR ToAmrs! Sty o9 W% 29 01

State and prove Leibnitz’s theorem.

P23/239 { Continued }

P23/239

(3)

o{r/ Or
T (If)
xX-y
(ST #9941 (4 (then prove that)

x-EiI£ +y§y— = sin.2u
ox ~ dy

U ={an

3. (@ Wu=flxys=, mgfgﬁcﬁxwz

If u = f(xyz, then find gf-
. oy

) % (1f) _
.1 [Vx -y
_ 1
U = 8in {__.JE + Jg}
(%38 o9 T (3 (then prove that)
du__ydu
dx  xdy

{c) i y=sin?x, (3 Yy el T

If y=sin-2' x, then find y,.

{ Tur Over )



(b}

(c)

{b}

P23/239

(4)

i f = ta‘ly?&l, afﬁﬂfﬂwz

If f=tan ' ¥ then find ﬂf_.
X dx

GG (T BT F& f(x) =|x|+|x — 1], &5 R
x = 1' Swgien {8 TRIwAg 727 | 3
Show that the function f defined as
follows, is continuous but not derivable
at x=1, f(x)=|x|+|x-1}
W (if)

1

_ JC2 +y2 +22

e (983 (¥ (then show that)
3u  3u  u _
ax? ay? 372 ' 3

y=x3(a—x) I Tl o e )

Find the length of the subtangent to the
curve y = x? (o - xj.

ﬁﬁ@@,ﬁmwcm

%or Wi“—vf'z (
2
Show that in any curve
subnormal _{ length of normal 2
subtangent | length of tangent
{ Continued )

P23/239

(5)

(@) R @ IFT CFTS TereopFg e foidl o
Define subtangent to any curve.

) x=a+sinf) =® y=a(l —~cosh) IF< 0
epopdda (s efT

Find the lengths of subtangent to
x=a@+sing) and y=a(l —cosf) at 6.

7. =S Tl Jer A (e =1

Find the asymptotes of the following curve :

3—2x2y+;qg2+x2 -xy+2=0
¥/ Or
a*y? = x* 2x? -3a?) 3T wWER wF B-RE

ol ety = |

Find the position and nature of the double
points of the curve a'_1y2 =x* (2x2 —3a2}.

8. o[ R @ «qﬁﬁw-ﬁ#ﬂaw:

Evaluate any one of the following *

(@) y=x(x? —1) I RTI Py T
Trace the curve yr=x(3.c2 -1).

() RS @ r = afl —cosd) TEARTT N @
R (7, 'S el ?m&ns{% Dar.

Show that the radius of curvature at
any point (r,9) of the cardioid

r =a(l —cos) is given by §J2ar.

1

{ Turn Over )



(6) (7))

9. flx Y =03 R Q@A &Y (x, y)© TWRY Faw 11. FNga 49 Sopr Srad I N 940 1+4=5
HIEAT WF 4y 76 Brgy IR FN 397 | 5 State and prove Lagrange’s mean value
State and prove the necessary and sufficient theorem.

condition for any point (x, y) on the curve

f{% Y =0 to be a multiple point. - w5/ Or |
w1/ Or o CREET ol IRERE B sin £F 17 PO AN
' ' 5
<51 I FEHIR I y = £ T T @O e s 41 | o
s qaper PNy fRdfy 391 | Using Maclaurin’s theorem, expand sin x in

: - . an infinite series in powers of x.
Find the radius of curvature at a point of the . P

Cartesian equation of the curve y= f(x).

10. (@) (I TP o 1 12.  (a) 3w (1f)
State the Rolle’s theorem. ' X2 o
O+ xf O+ X £
(b) -1, 1] WS f(x) = —— F A G f = FO)+ 0+ =710
- X

(08 0% W SRped @AfSw x5 1 W IS

ool oifem 41 ) | 2
| fe=0-»°"7
Verify Rolle’s theorem for the function : T :
1 then find 6 when x—1 and where
fl=—— A _
2 x fl=0-x . 3
in the interval [-1, 1]. ' )
fc) TAF TAM f(B) - fla) = (b-a)f @) =fm B fioh=x>+y° -3x-12x+20  FH
TS () =xlx-1(x-3), a=0, b=> e T SRR WA B e 4
Find the maximum and minimum
S & 33 f?{eﬁ[ Ftl ' 4 values of the function
" Verify the applicability of the mean ' _ a4
value theorem f(B)- fla) = (b-a)f E), flx, g=x" +y° -3x-12x+20

a<f<h if fix)=x(x-1){x-3), where
a=0, b= % Also find the value of &,

P23/239 { Continued } P23/239 ( Turn Quer )



(8) (9)

13. fa) logx¥F x-13 PFo R 91 o Paper : GE-1 (B)
. . O<x<=2 1
Expand logxf in powers of x -1 where ( Object-Oriented Programming in C++ }
O<x<2 Full Marks : 60
(b) o R @A GB1R T Fefy =51 4 Pass Marks : 24
Evaluate any one of the following : Time : 3 hours
i) lim {*L— 1 } 1. Answer the following questions : 1x5=5
x-Lix-1 logx

PR 2 a) Define abstraction.
(i) lim (cosx)®°t * (@)
x—0

{b) Stat_e one difference between C and C++.

14. (o} <A TR LW B AT Tovoig 1 1 {c) Write one characteristic of object-
Write the Maclaurin’s theorem .with oriented programming language.
Lagrange’s form of remainder. {d) What is the use of <iostream.h>?

&) ; Y ot TR IR log{l +x)3 {e} How are objects created from a class?
R T -1 <x <. | 5 :
Expand log(l+x) using Maclaurin’s 2. Answer any five of the following questions :
infinite series where -1 <x <1. : : 2x5=10

YA/ Or fa} When do you declare a method or class
S TR SReW AR (BRe Toers fif abstract? |
SRR _ - {b) Briefly explain the structure of C++
State and prove Taylor’s theorem with _ program.

Lagrange’s form of remainder. ) L '
grang . mamder {c} How does inheritance help us to create
new classes?

{d) Why can we not override static method?

F23/239 - { Continued } P23/239 { Turn QOver )



(10)

(e} State the difference between while loop {c)
and -do while loop.

(f/ Define default constructor and copy {d)

constructor.
3. Answer any five of the following questions : te)
3x5=15
fa) Explain the following operators and 5. (a)

their uses : _
cin, cout and delete.
fb} Explain the three access modifiers.
{0 What is dynamic binding? Define
message passing.

{d} State the difference between break and
continue with example.

(b}

fe} Define {file pointer. What is function
prototyping? Explain with example. .

(! Explain the increment and decrement
operators in brief.

4. Answer any fourof the following questions :
5x4=20

{a) Write a C++ program to store informa-
tion of a book in a structure.

'(b) Write a C++ program to overload a
unary operator.

P23/239 { Continued ) P23/239

{11)

Write a C++ program to display
Fibonacci series up to 50.

Write a C++ program to implement
friend function.

Write a C++ program to count the
number of objects created.

Explain the different types of

inheritance  with  examples and

diagrams. 10
Or
Explain inline and virtual functions with
suitable example. '
{ Turn Over )



1. (o
(b)
fc)

P23/239

(12 )

Paper : GE-1 (C}
{ Finite Element Methods )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

Write True or False :
The finite-element method is a piecewise
application of a variational method.

Write down the differences’™ between
finite difference methods and finite
element methods.

Consider the boundary value problem

u”+(l+x%u+1=0

Determine the coefficients of the

approximate solution
W) = oy (1 - x2) +apx? (1 - x?)
by using the least square method.
Or

Using Galerkin’s methad,
boundary value problem

solve the

Viu=-1, Ix|<1, |yl£l

u=0, |[x[=1, |yl=1

with h =

B

{ Continued )

(@

(e)

2, {a)

(b}

{b)

P23/239

( 13 )

Find the wvariational functional for the
boundary value problem .

u” =u-4xe*
w0 -u0) =1, u'{}+ull)=-e

State and prove the
theorem.

Lax-Milgram

The application of the finite element
method to the boundary value problem
—u” =x
uOy=u(l)=0
leads to the system of equations Au = b.
Determine the matrix A and the column

vector b for four elements of equal
lengths.

Apply Galerkin method to the boundary

value problem

Viu+iu=0, |x|<1, |yi<l
L u=0, lx|=1, |y|=1

to get the characteristic equation in the
form |A-AB{=0.

Define assembly

of the element
equations. :

Define two principles that were used in
one-dimensional problem to assembly of
finite element equations.

{ Tum Over )
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{c)

(d)

(e)

{bj

{c)

()

5. (a)

P23/239

{ 14 )

Discuss briefly with an example about
the element assemblage in finite
element method.

Write down the importance of sparse
matrix in  the process of element
assemblage with an example,

If the finite solutions at any point (x, 3

in an element Q° is given by

Ut g = Y, USws (% Y
J=1

Find its derivatives.

State the properties for a quadratic
triangular element.

Give an example of triangular element
with a common node.

Ilustrate the process of discretization in
two-dimensional domain with a suitable
example,

Write the importance of isoperimetric
element in the process of element
assemblage with an example.

Write True or False :

modelling involves
concerning the

Finite element
assumptions

representation of the system and its

behaviour.

{ Continued )

{b)

(c)

{d)

P23/239

(15 )

Write about interpolating function in
finite element method. Find an
expression for interpolating function in
one-dimensional domain.,

Calculate the interpolation function for
the quadratic triangular element shown
in the figure : :

YA
310, 10}

» X

' 4 (15, -3)

2
Evaluate the integral of the form
1= Jig Fladx

for the triangular element where F(x} is
given function, (g is the element and x
represents multidimensional coordi-
nates.

Or

Consider the quadratic triangular
element shown in the figure :

YA N

IA2 6)

of NS

1 4
00 °

{ Turn Over )



{ 16 }

Evaluate the integral of the product

(%_] (@_4)
ox J{ ox
at the point (x, 3) =(2,4).

6. (a) What are the different types .of partial
differential equations? Write their field
in applications. ' 4

{b} Find the solution of the boundary value

problem
2 2 u
812t+£_11+1.+_‘3_=o, [x|s1, |yl<1
ax*  ay? 2 :
u=0, [x[=1, |yl=1

by finite element method {use the three
node triangular element). 4

fc} Use finite element method to solve the
boundary value problem

Viu=-1, Jxjsl, |y|<1
ﬂ‘—+u_=0, lx|=1, [y|=1
ox

with h =1, |
5 | | 4

e W

‘1 SEM TDC GEMT (CBCS)
P23—--3500/239 GE 1 (A/B/CQ)

L ey



