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Fage No. Ll1 Subject Code J.26L
DA'E z 22tail2a26 SUBJECT: CHEMISTRY (bb)
Tirme:11.00-2.00

(iii) Section C

(iv) Section D

General Xnstructions :

The question paper is divided into four sections.

(i) Section A : Q. No. 1 contains Ten multiple choice type of questions carrying

(ii) Section B

()ne mark each. Only the first attempt will be considered for

evaluation.

Q. No. 2 contains Eight very short answer type of questions

carrying One mark each.

Q. No. 3 to Q. No. 14 are T\relve short answer type of questions

carrying Two marks each. (Attempt any Eight)

Q. No. 15 to Q. No. 26 are T\relve short answer type of questions

carrying Three marks each. (Attempt any Eight)

Q. No. 27 to Q. No. 31 are Five long answer type of questions

carrying Four marks each. (Attempt any Three)

(.r) Use of log table is allowed. Use of calculator is not allowed.

(vi) Figures to the right indicate full marks.

(vii) Physical Constants : (1) Avogadro's Number = NA= 6.022 x 1023

(2) Gas constant R = 0.08206 L-atrn K-1mol-l /

8.314 JK-1. mol-r

(3) 1 FaradaY = (F) = 96500 Coulombs

End of Page 1 (P.T.O.)
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(iv)

(vi)

(vii)

Sulrject Cod,e J -26L

Select and write the correct
choice type of questions :

(il \\rh.ich of rhe folk:ruing rs

(a) rnulcanizedrr-rbber

(c) neopr*ne

(iil -,\nisole reactg rpith HI rii
ia) c3rclchcxanol

(c) iodobe r"rz.ene

(iii) Unrt of I{enro,,'ii const14nr

(a) rnol L--1 bar--l

ii:) rnoi L*l hiir

Thc shatrlc <rf hrunrrnc
(a) Linear

{v)

(c) Tetrah.edrai

The reiatrorr betwee* erigc

';ubic:;truilurc is

',1o i\4., / -; !

!,. il(ci r-vf;
J

Atomic numbor ol'pcst aclinor.r .-,-.- trrcirt ].'angrj f::,;nr.*

(a) iB -;z it ;s - gz

(c) 93 * 103 (d 1 14 - 1ts

The pH of huffc;'solutio$ contirr:rilS 0.ii5 rcoi \iaF per litre ar:i

0.01 mol FII:1:tr litre (pK" = 3. i 1-; is _-._.
(a) 3.841? {b r , ,,-LZ7

(c) 0.8841 (dr _, ,J,id.i

SECTION - A
answers for the i'cllowing multipie tr
\CT an ela*torner?

(t,i) buna-S.

td; pr:lyetlrenc

3!,>FI tr-' form *,

iL ) l"lenaeriri

ici; bt--n;lene

ib) rnoi L bar

.1 B}oi-l L i b,ar -l

penti.'iluoriric is

i', Ilenr-T-Shapr:
' i Squarr: p5'r'ar:::rdal

,- :riih .intl ratiius fi;r bcdr,' i;r:r:tercri

{ i / .= .,., 1--. r+ I.+

ill l'=.r l*.
s

End c,f Page



Page No. 317 Subject Code J-261 Seat No.

(viiil Preparation of ethanamine from acetonitrile represents -
(a) Gabrielphthalimid.esynthesis

6) Mendius reduction

(c) Hofmannhypobromite degrad.ation

(d Sandmeyer reaction

0d The source of dichlorocarbene is
(d methyl chloride
(b) methylene chloride

(c) chloroform

(d) carbontetrachloride

(d The reagent used to convert acetyl chloride to acetaldehyde is -
(a) SnCl2 + HCI

ft) Zn'Hg + Conc.HCl

CH"_OH(d Nft-NQ+KOH/ I '- cHz-oH

(d) I{zlPd-BaSO{

E

i

FJ

Answer the following questions :

write the relation between conductivit-v and molar conductivity.

\4rrite the oxidation state of Nickel in [Ni(Cl)rlzo complex ion.

. Giil Writ€ the name of,nanostructured material used in tyres of car to

increase their life.

\4'rite the gly'osidic linkage present in maltose.

Dra*'the structure of perchloric acid.

write the trade name of most common thermoplastic polyester.

(i)

6i)

fiv)

(v)

(vil

k+

End of Page 3 (P.T.O.)
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(r'iil Calculate change over temperature for a certain reacticn. w'hose

AH" is - 60kJ and ASo is -150 JK-l.

(viiil il'rite the unit of rate constant of zero order reaction.

Q. B.

Q. 4.

Q. 5.

Q. 6.

Q. 7.

Q. 8.

Q. e.

SECTIOI.{ - ts

Attempt any EIGH? of the following questions :

W'rite reactions involved during preparation <-rf Nylon 6, 6 fibre.

Derive Ostwald's dilutian law equatron for a weak aeid.

Draw the structures of two forms of alanine having pF{ s 2 and p}'l > l0 .

Defi.ne the follo'*"ing rerms :

(a) Intensivepropertlr

G) Standard enthalpy of combustion

What is the action of following reagents on ethyl arnine?

(Indicate by reaction)

(d Nitrous acid

ft) Chloroform and KOH

(d State Kohlrausch 1aw of independent migration oi'ions.

ft) Write Nernst equation to calculate electrode potential.

(il Wri.te general electronis configuratron of 3d series elernents"

$) lYrite any two points which explain about the colour of a transition

metal ion.

Explain aldoi condensation reaction with respect to ethanal.Q. 10.

End of Page 4



Subject Code J-26L Seat No.

I" 1"

12.

\&'rite a note on Kolbe reaction.

(d Write the relation between standard cell potential and equilibrium
constant.

$) Write the representation of sodium hexacl'anoferrate (III) compiex.

In first order reaction 60ozb of reactant decomposes in 40 min. Calculate
the rate constant of the reaction.

Explain optical activitl' cf 2.chiorobutane.

SECTION - C
Attempt any EIGHT of the following questions :

(a ) Derive a relation-chip between morar ma-ss. density of the substance
and unit cell edge length.

Defrne' paramagnetrc solids.

Mention the names of four principies of green chemistry.
write advantages of nanoparticles and. nanotechnology in the field
of energl' secror.

State second law of rhermodynamics,

Define -Nucleotrdes.

write chemical reaction for conversion of ben z,ene diazonium chloride
into benzene.

The solubilitl'product of AgBr is 5.2x10-18. calculate its solubility in
mol dm-i and g d.m-3.

(Ilolar ma-ss ofAgBr = 1g7.g g mol-t)

td"

'1,1.

15,

16,

(b)

(a)

6)

17. (a)

(b)

(c)

18.

End of Page 5 (P"T.O.)
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,i t.

Subject Code J -261

{-lonvert the following :

(a) Ethanol to ethoxyethane

(b) Phenol to p'benzoquinone

(c) Salicyiic acid to aspirin

(d State Raoult's law.

(b) Derive the relationship to der+r:oue molar mass of non volatile solute

by depression of fre ezing pc: : i

(d Explain the formation of [Cc l -] 
' .'omplex ion with re-spect to

(il Oxidation State of Coba..

Gil TVpe of hybridisation
(iii) Magneticproperty
(lv) Geometrical shape

Write the name of ligand useC : - =srimate hardness of water

\\:rite celi reactions of hydroger'-.\-,'gen fuel cell at anode and cathode.

\4lrite an application of electr:.-:.:--lcal series.

(a) Explain anomalous behaviour -: . xvgen with respecr to
(il Atomicity
(i, Nlagnetic property

(iiil Oxidation state

(rv) Nature of hydride

(b) lYrite an_v two uses of helium.

What is the energv of activation of a rea .:- . n whose rate constant d.oubles

when the temperature changes from J - : :i lo B1B K?

!tr'rite chemical reactions taking:-'-= during extractron of iron rn
zone of rcduction of the blast furr.:. - =

Write observed^ electronic configu: =-.. . of gadolinium. (2=64)

q5)

H:3.

(b)

(a)

(b)

24.

(a)

(b)

End of Page
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Convert the foilowing :

(d Acetic acid to ethl'I alcohoi

$) Acetic acid to acetic anhl'dride

(c) Acetyl chloride to acetamide

27.

(a)

tu)

(a)

(b)

SECTION - D
Atternpt. any THREE of the following questions :

(a) Define : (il Co-ordrnation numbers

Gil Ambidentate ligand

6) W'rite a note on Clemmensen reduction of propanone.

(a) Derive relatronshlp bet\\:een AH and tU for a gaseous chemical
re actron.

(b) Give reason - Ozone is a good bleaching agent.
(c) Write any two uses of SOr.

(a) Define-Polymorphrsm.

6) State and explain F{ess's law of constant summation. Write its r:ne

application.

0.01 m aqueous formrc acid solution fi.eezes at - 0.021.c. calculat*:
its degree of dissociatron. (Kr= 1.86 K. kg.mol-l)

Write properties of rnrerstitial compounds.

What is the acrion ot fc,llowing reagenrs on Bromoethane?

(il KNo2

(iil 'Mg'metal

(iii) Silver aceraie

Dra*'structure - DDT insecticide.

r:-:l
: i'J!L*:

aaa

End of Page 7
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DATE z L910612026

Time:11.00-2.00

Subject Code J-229 Seat No.

SUBJECT: PHYSICS (54)

DURATION : 3 Hours TOTAL PAGES : 7 TOTAL MARKS : 70

(ii) Section B

(iii) Section C

(i.r) Section D

General Instructions :

The question paper is divided into four sections :

(i) Section A : Q. No. 1 contains Ten multiple choice type of questions carrying

One mark each.

Q. No. 2 contains Eight very short answer type of questions

carrying One mark each.

Q. No. 3 to Q. No. 14 contain Twelve short answer type of

questions carrying Two marks each. (Attempt any Eight).

Q. No. 15 to Q. No. 26 contain Twelve short answer type of

questions carrying Three marks each. (Attempt any Eight)'

Q. No. 27 to Q. No. 31 contain Five long answer type of questions

carrying Four marks each.(Attempt any Three).

(v) Use of, the log table is allowed. Use of the calculator is NOT allowed.

(vi) Figures to the right indicate full marks.

(vii) For multiple choice type of questions, only the first attempt will be considered

for evaluation.

(viii) Physical constants : -
(1) Velocity of light in air = 3x108 m/s
(2) Planck's constant = 6.63 x 10-3aJs

(3) n = 3.142

(4) vo = 4nx 1o-7 Wb / Am

(5) lev=1.6x10-1eJ
(6) €o= 8.85 x 1o-12 C2 /Nm2

(7) Rydberg's constant = 1.097 x 107per meter.

End of Page 1 (P.T.O.)



Subject Code J-229

SECTION A
Select and write the correct answers for the following

multiple choice tYPe of questions :

(') The MI of ring of rad.ius 'fi' and mass 'M' about, its central axis

IS

(a) 2 MRz
MRz

(c) MRz

2

!ua'
2

For a monoatomic gas enclosed in a container at a constant

temperature has degrees of freedom

(b)

(d)

(iil

(iiil

(a) 5

(c) 7

The equation of the

process is

(d Q=Lu
(c) Q=Lu+w

(iv) Cyclotron can not accelerate

(b) 3

(a.i 4

first lar,l' of thermodynamics for isochoric

(b) Q=o
(il Q=L,U-W

(v) In a purely inductive and capacitive circuit, power factor is,

(d protons

(c) neutrons

(d one

G) infinity

(b) o'particles

(d deuterons

G) zero

(d 10

(vi) The Boolean equation for NOR gate is

(a) Y = A.B
(c) Y =Z

fu) Y=A+B
(d Y=A+B

End of Page 2



Seat No.

(vii) When z number of capacitors having each of capacity 'C' are

connected in series, their equivalent capacity is

6) nC

c.1
n no'

(viii) A polarising angle for an optical material is 35". Then refractive

index of the materiai is

(a) 0.647 G) a.7oo2

(c) o.lz*b (d 0.7133

Gd For a streamline flow, the relative velocity between the two liquid

Iayers is 10 cm/s. The distance between them is 5 cm. The velocity

Subject Code J'229

1(dc

(d The wavelength of a stationary wave on a string ls

0.75 m with frequency of 64Hz Then, the velocity of wave is

gradient is

(d 3 s-l
(c) 4 s-l

(d 48 m/s

(c) 64 m/s

G) 5 s-1

(d 2 s-1

ft) 5o m/s

(0 6o m/s

(il

Answer the following questions :

(ii)

(iiil

(iv)

Absorption of ink by a blotting paper is an example of which

phenomenon of fluids?

State Kirchhoffs first law for electncal network.

Defi.ne'photoelectric work function,'

Which series of spectral lines beiongs to the ultraviolet region of

the hydrogen spectrum?

End of Page 3 (P.T.O.)
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(v) which semicond.uctor d.evice converts solar energy into electrical

energ.v?

(vil Defi.ne the term wavefront.

(viil A motorcyc}i.st performs horizontal circular motion inside a well

of inner rad"ius 3 m. Calculate the minimum speed to perform

the stunt if coefficient of static friction is 0"3'

.Ig=10m/sz]'
(viiil Calculate the maximum velocity of a particle having amplitude

of oscillation 4 cm and period 4 seconds.

Q. 4.

a.

a.

a.

a.

a.

a.

5.

6.

7.

8.

9.

10.

SECTION B

Attempt any EIGHT questions from the following :

Obtain an expression for the maximum speed of a vehicle along

horizontal circular curved road'.

For a thermod.ynamic sYstem :

Defi.ne : (d Mechanical equilibrium

G) Chemicalequilibrium

What are polar molecules and non polar molecules?

Explain how will you convert moving coil galvanometer into voltmeter?

Distinguish between free and forced rribrations'

State any two postulates of Bohr's theory of hyd.rogen atom.

Explain the cyclic process with the help of a neat p -Vdragram.

A star is emitting light at the wavelength of 40004. Determine the timit

of angular resolution of a telescope having an objective of diameter of

400 cm.

End of Page 4
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Q. 11.

Q. 12.

Q. 13.

Q. 14.

Subject Code J-229 Seat No.

15.

16.

calculate the value of )"*u* for solar radiation assuming the
temperature on the surface of the sun is bg00 K.

I Wien's constant = 2.8g7 x 10-3 m.k. ]

Calculate the radius of water drop, so that the excess pressure inside it
is 24 N/m2.

I Surface tension of water = 7.2 x 10-2 N/m ]

The susceptibility of magnetic material is 1 at z7"c.At what temperature
its susceptibility will be X lS ?

An alternating voltage source given by e= 140 sin eru.z f ) is connected

across a pure resistor of 50 f). Determine :

(il Frequency of the source.

Gil RMS vah.re of emf.

SECTION C

Attennpt any EIGHT questions of the following :

State and prove perpendicular axes theorem.

on the basis of molecular theory, explain the phenomenon of surfacr
tension.

Show that all harmonics are present in the case of an air column vibrating
in a pipe open at both the ends.

What is interference of light? State any four conditions for obtaining
well defined and steady interference pattern.

with the help of a neat circuit diagram, explain the working of a hatf
wave rectifier. Draw input and output waveforms.

t7.

a.

a.

End of Page 5 (P.T.O.)
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Obtain an expression for orbital magnetic moment of an electron

revolving around the nucleus of an atom.

Define the terms :

(a) Inductivereactance

fu) Capacitivereactance

(c) . Impedance

A parallel plate capacitor filled with air has an area 6 cm2 and the plate

separation is 2 mm. Calculate its capacity.

Tlvo resistances Xand Izin the two gaps of a meterbridge give a null

point dividing the wire in the ratio 4 : 6. If both resistances are increased

by 30 O, the null point divides the wire in the ratio 5 : 6. Calculate the

value of Xand Y

Calculate the shortest wavelength of Paschen series and the longest

wavelength of Balmer series for hydrogen atom.

Calculate the current flowing through two long parallel wires carrying

equal currents and separated by a distance of 1.35 cm experiencing a

force per unit length of 436 x 10-2 N/m.

An emf of 90 mV is induced in the winding of a coil, when current in a

nearby coil is increasing at the rate of 4.5 Ns. What is the mutual

inductance of the two coils?

SECTION D

Attempt any THREE questions of the following :

Derive an expression for pressure exerted by a gas on the basis of kinetic

theory of gases.

End of Page 6
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28. state differential equation of liaear s.H.M. hence obtain an expression
for acceleration, velocity and rlisplacement of a particle p"rro"-iol t.il.
with the help of neat diagra- explain construction of a transformer.
calculate enerry required to build up current of 1A in an inductor of .

inductance 20 mH.

Draw a neat schematic diagram of a photo cell.

The photoelectric work function for a metal is 4.2 ev. Find threshord
wavelength.

Obtain an expression for magaetic induction of a toroid of N no. of turns
about an axis passing through its centre and perBendicular to plane.

A carnot refrigerator operates between 1b0 K and 200 K, calculate its
coefficient of performance.

rlo

29.

30.

3r.

End of Page
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DATE z 2410612026

Time:11.00-2.00

DURATION : 3 Hours

Subject Code J-276

SUBJECT : MATHE1VIATICS & STATISTICS
(ARTS & SCIENCE) (40)

TOTAL PAGES : 8 TOTAL MARKS : 80

General instruetions :

The question paper is divided into FOUB sections-

(i) Section A: Q.1 contains Eight rnultiple choice type questions, each carrying

Two marks.

Q. 2 contains Four very short answer type questions, each carrying

One mark

(ii) SectionB: Q.3 to Q. 14 contain Twelve short answer type questions, each

carrying Two marks.

(Atternpt any Eight)

(iii) Section C : Q.15 to Q. 26 contain Twelve short answer type questions, eaeh

carrying Three marks.

(Attempt any Eight)

(i.r) Section D : q,.27 to Q. 34 contain Eight long answer type questions, each

carrying Four tnarks.

(Attempt any Five)

(v) use of log table is allowed. use of calculator is not allowed.

(vi) Figures to the right indieate full marks-

(vii) Use of graph paper is no! necessary. On15, rough sketch of graph is expected.

(viii) For eaeh multiple choiee type of question, only the first attempt will be

considered for evaluation.

(ix) Start answer to each seetion on a new page'

End of Page 1 (P.T.O)



Page No. 218

(iii)

SECTION - A
Select and write the correct ans\t'er of the following

multiple choice type of questions :

(, If A= {1, 2, 3, 4, 5} then whrch of the followingis not true?

(a) lreAsuchthatx*3=8

O) lxeAsuchthatx+2<9

(c) VreA, x+6>9

(d) VreA, x+5<10

-3sin

(a)

(c)

-'r6.)l_
[ 2 ,]-The value or .i.[.ir, '(-+(ii)

Subject Code J-27 6

If b,A,i are mutually perpendicul.ar unit vectors and form a right

handed triplet then the value of p.(qxi)+0'@xi)+i'(ixq)=.....'.

/?\

(2)

(2)

1

Tz
1a

_J5
2

rb)

6
2

1:d)

(a) -z
(c) 1

(b) 0

(d) 3

(i") The Cartesian equation of the line

A (3, 4, -1) and B (2, -L,3) is 

-.r+3 v-4 z+L A \(a) 1 =* b =-:[- (o'

x-B v-4 z+l /,\(c) 
-1 ===-T (ol

passing through the points

x-3 v-4 z+l
=__:: 

J - 
=-__=-1 -5 -4

r-3 v-4 z+7:----:=r -==:-= /f)\

-15-4

End of Page 2
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(v) If y = loe o then dJ -" 'x

(a)

(c)

x(log x)2

1-ioe;
"x

xloga

1

I"-g "

(b)

(d) (2)

(vi)
. -1

and g(r) = et't ' then

Ir<a's@)dx=

(a) rsit'-1'11-.,-rr-1-r)+c ft) ,sin-lr1sin-r x-L)+c

,tot-l '1"os-1 x -L)+ c

.Y- axis and the lines 3c= -1,
(vii) The area bounded b1-the line y - 2r

r = 4 is sq. units.

(a) 15 ft) tl
(c) 16 (d) 14

(viii) In a Binomral Drstnbution, E (X) = 6. \-ar (X) = 4.2thenthe value

of n. is

. -1ttf(x)=#+
VI-.r

(c) ,sit'-1'(.lrr-tr .t'+ 1) +c (d) (2)

(2)

(a)

(c)

tbr

rdr

22

20

24

26

Answer the following questions

(i) Write the dual of p r't

(ii) What is the dr-.rance of point (8, -5. 6) ftom XZplane?

(1)

(1)

End of Page 3 (P.T.O)



(iii)

(1v)

The displacement of a particle at time f is given by

S = 3t2 + 4t'+L.Find its velccit-v at tinne f '

Write the ord'er of d'ifferentral equation

5

l#Y=rW

SECTION - B
Atternpt any EXGHI. of the following questions :

Constructtheswitchingcircuit.forthestatement(-p^q)v(pn-r).

Find the matrix of cofactors of matri-x -i e]

Find the general sol'ution of equatioo *t f0 = l '

Find the value of k,if 2x+ y= Ois one of the lines represented

by \xz +kxY+ZY2 =A '

lf. d, b,e are the position vectors of points A' B' C respectively

and10, =76 +3c then frnd the ratio in *-hich the point C divides the

Iine segnaent,4B .

Find the angle between the trines

r = (i +z) +sP)+ )"(d - i ni,l

, = (i + zi + zi* +rrti + zi + rt)

Test whether the function/(r) = .-+'x = R'x* 0 is increasing
JC

or decreasing.

b.

6.

(1)

(2)

(2)

(2)

(2)

(2)

Q. 8.

(2)

(2)

End of Page 4
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1

Evaluate rtl*la"
-1

Evaluate : lxlogx d.x

Find the area bounded bi'curi'e x2 + y=0, x - axis and lines

r= 1 and x= 4.

The probability distribution of r"v. Xis as follo*'s:

X=x 0 1 2 3 4

P (X= x) 0.1 k 2k 2k k

Find : (i) k (u) F(2)

Evaluate' j**r,' cos-(.re'- t

SECTION - C

Attempt any EIGHT of the following questions :

Using truth table, determrae whether statement pattern

[(pvq),r. - pln-q is a tautology or a contradiction or a contingency.

Subject Code J'276

10. (2)

(2\

(2)

11.

t2.

13.

14.

(2)

(2)

15.

16.

(3)

Prove that :

-r (e)sln 
[E.,i*"ou

In MBC , tf. a,

rC\
(i) smIZ.J (ii)

-t( tz ' -r (so)
lrs = sln i.6E]

=10.b=8.c=6the
, fi'

cosl 7

(3)

t7.

(3)

n fi.nd the value of

End of Page 5 (P.9.())



18.

19.

t),

24.

Subject Code J -27 6

Are the four points 4 (1, 2, l), B r2. -3, 4), C (3, 4, -5), D (2, B, -2>
coplanar? Jr.rstifii your answer. (B)

Find the distance between parallel hnes

X^l)z
,=a=7 and

tr+1_ y-l _z+L
2-1 (3)

20. Find the vector equation of the plane passing through the points

A(2,L,L), B(0,2,3) and C(4, b, 6).

rry=r,rlffi),n^u@*

A wire of length 36 cm is bent to form a rectangle. Find its
dimensions, if the area of the rectangle rs maximum.

23. Verifr Rolle's theorem for the function l,r)= *2 -S*+g, r e [1,4]

Solve the differential equation .@*-, i\ r' = ,

25, The following is the p.d.f. of continuous r.\.

ft*)=t; o<x<4

= 0 , Otherwise

F'ind (i) expression for c.d.f of X"

(ii) F (r) at 0.5 and 5

(3)

(3)

(3)

(3)

(3)

(3)

End of Page 6
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If the p.m.f of r.v. Xbe

P(x = 3c) = 
4c 

*(B)* (+)--'
-0

then find E (X) and Var (X ).

for

;

:r = 0,1,2,3,4

otherwise

following

-1 -3 -3]1 0 1l
4 4 3]

SECTIOI'{ - D
Attempt any FIVE of the

Find the inverse of matrrx

questions :

Prove that the homogeneous equation of degree two in x and" y,

o*2 *Zhxy+by' =0 represents a pair of lines passing through

the origin ifhz -ab> O

Prove that, if a,6,c are three non coplanar vectors then any vector r in
the space can be uniquell- erpressed as a hnear

combination of d,b d. @)

solve the linear programmrng problem (L.p.p.) b1- graphical method.

Minimize ; z=8r-10,.,

Subject to , Zx+ 1,> |

2r+31 215

r20

y>-2

(4)

(4)

(4)

End of Page 7 (P.T.O)
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.33.

Subject Code J-27 6

If r = f (t) aidy= g(r) are differentiable functions of f, so that y is

dy

clifferentiable function of r urra ff* 0 then prove that ff=* -

a
Hence frnaff,*r=sinf y=cosr.

t ,r2 ud*Evaluate : j s*xin' r+bcos- r

Prove that,

cta

I f@)a"=zlf @)ar, if/(r)is even

(4)

(4)

(4)

0

=0, if /(r)is odd

Abody cools according to Newton's law from 100oC to 60'C in 20 minutes.

The temperature of the surrounding being 20'C.

How longwill it take to cool d.own to 40'C? @)

aol

End of Page 8
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DA'E :27tail2026 suBJEcr: BroLoGY (bG)
Time:11.00-2.00

DURATION : I Hours

General Instructions:

The question paper is divided into four seetions.

(i) Section.A : Q. No. L contains Ten multiple choice type of questions

carrying one mark each. Evaluation will be done f,or the

first attempt only.

Q. No. 2 Contains Eight very short answer type of
questions carrying one mark each.

(ii) Section B : Q. No. 3 to 14 are short answer type of questions carrying

two marks each. (Attempt any Eight)

(iii) Section C : Q. No. 15 to 26 are short answer Wpe of questions carrying

three marks each. (Attempt any Eight)
(iv) Section D : Q. No. 27 to 31 are long arrswer type of questions camying

four marks each. (Attempt any Three)

(v) Begin the answer of each section orr a new page.

SECTION A
Seleet and write the correct answer for the following multiple

choice type of questions :

(i) The microorganism used for production of beverages like wine,

whisky, etc. is 

-.
(d Streptom-vces venezuelae ft) Saccharom.vces cereuisiae

(e) Ailtersillus niger (d Streptom-vces griseus

End of Page 1 (P.T.O.)
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(ii) lVhich of the following is NOT a Day Neutral Plant (DNP)?

(d Cucum,ber ft) Tomato

(c) Cctton (0 Tobacco

(iril \trrhen. food is translocated from phlcem to pith, it ts called

transiocation.

(a) rad.iatr 6) tangential

ic) upward (d downward

(iv) jixtinction of a host fish leads to extinction of unique parasites

of it. This is an example of 

- 

.

(a) Or'er exploitation
(c) Co-extinction

(v) .#a,yr-sag tomato is genetieally

(a) sheif Life

(.c) ircn content

ia) si.aw

({,i logistic

{a} Cretinisrn

(c) L{yxodema

$) Invasion of aiien species

(O Habitat loss

modi{ied variety for improving

$) disease resistance

(il yield

6) exponential

(d) linear

(vi) A petridi-qh containing nutrient medium shows tremendous

increase in riumber of bacteria in short time. It is 

- 

growth.

(vii) lveight ioss. increased BMR and protruding eyeballs are the

characteristics of 

-.
(b) Exopthaimic goitre

(d Simple goitre

(viii) Charas and ganja are different products obtained from

(d Eepayet-sp*ti*ru- G) Er.vthroxylum cqca

(c) Atropa bel,ladonna (0 Cannabis sativa

End of Page 2
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(ix)

k)

Select the anaiogous organs.

(d Forelimbs of lizards and birds.
(b) Sweet potato and potato.

(c) Thorns of Bougainvillea and tenfuiis of cucurh,ita.

(il Vermiform appendix and the caecum.

which one of the following is &n example of primary succession?
(a) Abandoned agncultural fields grow n iid plants.

fu) New grasses grown on savanna after a wildfire.
(c) Newly formed volcanic island is coionised by Lichens.
(d Miyawaki plantation on hill slopes.

q.2. Answer the following questions :

(id)

How many meiotic divisions are required to produce B0 rnale
gametes in Angtosperms?

which biologrcai tool in rDNA technologf is also called molecular
scissors?

when turgor pressure is equal to wall pressure of a turgid ceil,

then what would be the diffusion pressure deficit?

What are Long Day Plants (LDP)?

which part of human brain is responsible for maintaining body

baiance?

\vhat is the approximate voiume of blood pumped out during one

cardiac cycle in adult human?

Name the milk secreted by mammarl. gland soon aft,er parturition.

Name the causative agent of typhoid.

Gv)

(v)

(vi)

(vii)

(viii)

G)

(iil

End of Page 3 (P.T.O.)
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Q. 4.

Q. 5.

8. 6.

Subject Code J-297

SECTION B
Attempt any EIGHT of the following questions :

Give the properties of water.

Menticn the characteristics of pla.mids which make it a guld ue::f r

Sketch and iabel the structure of antibody.

Match the crop and its hybrid valery and rewrite the follor*-ing

Colum.n I

Crop

(il Rice

(iil Maize

(iiil Jowar

(iv) Bajra

Column II
H1'bnd Variety

(tl Ganga'3

0) Niphad

(3) Ratna

(+) co'12

Q. ?. Identify the labeis-A, B, C and D rn rhe given diagram'

Considering Griffith experiment, ansrn-er the following.

(a) Name the bacterium used.

(b) Wri.te conclusion of the experiment.

End of Page 4
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9"

10.

11.

12.

13.

L4.

Write a note on Angina'pectoris

Explain the term plasticity.

sketch and label the Graafian folliele showing theca exterua, antrum
and corona radiata.

Give the skeletal features af E{oao erectus.

Enlist the names of vI, vll vIE and Ix craraial !!erves.

With the help of graphieal representation e:pl*irr sex determination in
honey'bees.

SECTION - C

Attempt any EIGIIT of the following questions :

write any three charaetem each ofArchaeopterSx showing Reptilian and

.Avian 
features.

Give aa account of cutting aud grafthg as vegetative reproduction
methods.

Explain leaching, humification and miueralizatioa as the steps of
decomposition process.

Describe comillensalisn giying two ex+rrrples.

With the help of a labelled diagram, d.eseibe the structure of root-hair.

{a} write a note ou ,oed*ges of central r}errous system in human beins.

fu) Give functions of er,ebmspinal fluid

15.

8.

9.

End of Page 5 (P.T.O.)
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Q. 22.

Q. 26.

Subject Code J -297

(d Enlist any four mineral dei::encj symptoms seen in planis.

G) Give the function of mol1-L'denum as mineral nutrient.

Match the following from Coiumi'.{ and Column-B. Write the

correct pairs.

Column A

(il Anaemia

(iil Atherosclerosis

(iiil Parturition

(iv) Blood clots

(v) Cancer

(vi) Diabetes

Cci'amn B

(tl Ptrareiet derived growth factor

@) Rexa-rrn

(g) Insuhn

(+) Erythropoietin

(S) Tissue plasminogen activator (TPAJ

(6) Interterons, tumour necrosis

factc,r r.nterleukins

Q"23.

Q. 24.

Q. 25.

Write a note on in situ conservation c,f biodiversity.

Explain the phase of menstrual cycle rvhich occurs after ovulation.

Differentiate between inspiration and expiration during breathing

process.

(d Give the composition of biogas.

$) Enlist the benefits of biogas.

SECTION I)
Attempt any THREE of the following questions :

q. 27. Give location and function of any four valves present in human heart.

End of Page 6
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Seat No.

B

A

Give an account of different functional

(d Write a note on Holandric genes.

(U Complete the following table:

areas of cerebrum.

(1)

Q)

(s)

Q)

What is DNA profiling?

Arrange the folron'ing -i1gp5 0f DNA profiring in correct sequence:

Identifr A, B, c and D parts in the given diagram of an Angiospermic
ovule and give the fate of each part after fertilization:

D

C

A

G)

Gi)

(rrr/

(iv)

(i) Selection of DNA probe
(iil Gei electrophoresis

(v) Southern blorting

fu) Isolation of DNA
(iv) Hybridization
(vil Restriction digestion

Monosomy

Tlisomy

tl
2n-2

-

2n+2

(a)

(b)

oaa

End of Page ?
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ri*re : 11-00 - z.00 ?I#'iJ3:"ffir#,ffiIcs 
& srArls

DURATION : 3 HOUTS TOTAL PAGES : 8 TOTAL IVI'{BKS ; 80

General instructinns :

The question paper is divided into FOUR sections.

(0 Section A: Q. L contains Eight multiple choice type questio:as, each carrying

Two marks.

Q. 2 contains Four very short answer type questions, eaeh carrying

One mark.

(ii) Section B : Q.3 to Q. 14 contain Twelve short answer type questions, each

camying Two marks.

(Atternpt any Eight)

(ii, Section C : Q.15 to Q. 26 contain Twelve short answer type questions, each

carrying Three marks.

(Attempt any Eight)

(iv) Section D : q.27 to Q. 34 contain Eight long answer type questions, each

carrying Four marks.

(Attempt any Five)

(v) Use of log table is allowed. Use of calculator is not allowed.

(vi) Figures to the right indicate full marks.

(vii) Use of graph paper is not neeessary" Only rough sketeh of gtaph is expected.

(viii) For each multiple choice type of question, only the first attempt will be

considered for evaluation.

(ix) Start answer to each section ou a new page.

End of Page 1 (P.T.O)
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SECTION - A
select and write the correet answer of the following
multiple choice type of questions :

(, If A= {1,2,8,4, b} then which of the following is not true?

(a) lxeAsuchthatr*B=B

O) lxeAsuchthat x+Z<g

(c) V re A, x+6>g

(d) V re A, x+E<10 (2)

rhe value or sin 
[sin 

' (- #) - B sin

1o)a
(d) +

It P,Q, r are mutually perpendieular unit 
'ectors 

and form a right
handed triplet then the value of fu.(i1xi)+A (bxi)*i (bxil=.......

-,r.6)l-
(. 2,lJ-

1

,12

G)+
(iii)

(iv)

(a) -2
(c) 1

&)0
(d) 3

(2)

(2)

The Cartesian equation of the line
A (3, 4, -1) and B (2, -l, B) is _.

passing through rhe points

r-B y-4
=!:-1 -5

x-3 v--1g-=

-1 i

(a)

(c)

r+3 y-4 z+L:-15-4

r-B y-4 z+l

-= 
=_-1-54 (2)

,i_J

-J

(b)

(d)

End of Page 2
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(vi)

ivii)

Subject Code J-276

lf y=logrothen

(c)

-loga
r(logr)2

1-Gs 
"-. -lr

Seat No.

-r log o

1

-.'1"-g "

_l
sm 'x, -1e (srn x-L)+c

_1
co-. ^ r -1e (cos x-L)+c

X- axis and the lines x= -L,

dy=
dx

(v)

(o)(a)

(2)(d)

. -1ttf(x)=H
!r-.1-

I f trl'8(r)d.r =

The area bounded by the

r = 4 is sq. units.

(a) 15

(c) 16

.-1
and g(r) = ettt ' then

(b)

(d)

Iine y = 2a'.

(b) t7

(d) 14

(2)

(2)

(viii) In a

of n,

(a)

(c)

Binomial Distribution, E (X) = 6, \'ar (X) = 4.2thenthe value

is

22

20 (2)

&) 24

(d) 26

Answer the following questions :

(i) Write the dual of p , t

(ii) What is the distance of point (3, -5, 6) from XZ plane?

(1)

(1)

End of Page 3 (P.T.O)
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Subject Code J-276

The el.isplacement of a partrcle at time f is given by

S = 3f9 +4t+tr.Find its veiocr.tS' at time f.

Write the order of d.ifferentrai equation(iv)

ons :

(*pr..q)v(pn-r).

(1)

5

{a'r\z -,Wt;F j -1i7; (1)

foLlow

fu: :he t2)

(2)

ing questi

statement

Is 21

L-1 6l'

(?\

(2)

Find the matrix of cofactors of ma::lx

Find the general solution of equa::: =.o, n0 = i .

Find ihe value of. h,tf 2x + y = 0 tr-' : le of the lines represented

by 3rz +kxy+Zy? =A.

Tf. e,b,, 
^re 

the position vect::= of points A, B, C respectively

andlOo =76 +SFthen find the ra:-- 3 which the pornt C ci:r"rias the

line segment AB .

Find the angle hetween the lines

F = (i +2j + 3h) +XtZi - j + k)

r = (i +zj+eit)+ pti +zj +$)

Test whether the function f (x) = x

or decreasing.

(2)

_l_

(2)

(2)

SECTIOI{ * B
Atternpt any EIGHT of the

Construct the switching circuit

xe R,x*0 is incrt::'ri

End of Page 4
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I
Evaluate,Il"la*

-1

Evaluate : txlogx d.x

Find the area bounded. by curve xz + y= 0, X- axis and lines

r= L and x= 4.

The probability distribution of r.v. Xis as follows:

X=x 0 1 2 3 4

P (X= x) 0.1 k 2k 2k h,

Find: (i) & (ii).f'(2)

(2)

(2)11.

12.

(2)

(2)

(2)

Evaruate,l4**
cos (ffe )

SECTION _ C

Attempt any EIGHT of the following questions :

Using truth table, determine whether statement pattern

[(pvq],n - pln- g is a tautolory or a contrad.iction or a contingency.

Prove that :

sin-r (*1. *"-' (i3) = sin-l (:g)

In AABC, if o =10, b = 8, c = 6 then find the value of

11 ,*($) cir *,(#)

(3)

(3)

(3)
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Ale the four points A (1, 2,1), B (2. -3. 4), C (3, 4, -5), D (2,3, -Z)

coplanar? Justify your answer,

Find'the distance between parallel hnes

v\t,

; = -=; =;; 0IId
,{, -l z

v-1 z*l
-1 2

Find the vector equation of the p.,ane passing through the points

A(2,1,7), B(0,2,3) and C(4, 5, 6).

A wire of length 36 cm is bent to : - ::n a rectangle. Find its

dimensions, if the area of the rec:a*gle is maximum.

\ierify Rolle's theorem for the fur: -:: -'n f (x)= 12 - 5.r - 9. s 
= [1. {]

(3)

(3)"r +1
2

(3idt
dtfindTf

rQt

2\.

(3)

(3)oo4tf,.

(,t l21. Solve the d.ifferentialequation t.f -r7*l = t';-:

The following

=0,
Find (i)

(ii)

0<x<4

Other.wise

expression for c.d.f

F (r) at 0.5 and 5

of X.

(3)

End of Page
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ff = 0,1,2,3,4

otherwise

following

-{ -3 -3.l1 0 li4{31

If the p.m.f of r.v. Xbe

P(x = .*) = 
4c 

*[3)' (+)- ' for

=Q :

then find E (X) and \:ar (X r.

{4)
;

L

(4)

rln

(:,4)

(4)

SECTION - t)
Attempt any FIVE of the questions :

Find the inverse of matrix

Prove that the homogeneous equation of degree two in "r and y,

o*2 +2hxy+by2 =0 represents a pair of lines passing through

the origin if hz -ob ) 0

Prove that, if a,6,c are three non coplanar vectors then anr- r.ector

Lhe space can be uniquely expressed as a linear

combination of a,6,c.

Solve the linear programming problem (L.p.p.) by graphical method.

Minimize: z:8r+10J,

Subject to , 2x + 1,> 7

2x+3v > 15

r)0

v22
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trf x = /(r) and y = g(t) are differentiable functions of l, so that y is

r!,y

differentiable function of r una ff* 0 then prove tUat ff=*
,ft

Hence t"d#,if r=sinf y=cosr.

Erralvaluate'J,*^,,1*u.o*1t
u 

-)*Prove that,

J f ota.*=z[f {*)ax, if f(x)is even
-a0

=0, It f (x)is odd

A body cools according to Newton's law from 100'C to 60'C in 20 minutes.

The temperature of the surround:.ng being 20'C.

Horv long will it take to cool down to 40oC? (4)

(4)

(4)

(4)

oao

End of Page 8


