DAY — SEAT NUMBER

-
(2025 [ 11 [17] [1100 J-287 (E) |
PHYSICS (54)
Time : 3 Hrs. (8 Pages) - Max. Marks : 70
¥F J_j
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 ﬁark each.

®. No. 2 contains Eight very short answer
type of questions carrying One mark each.

(2) Section B : Q. No. 8 to Q. No. 14 contain Twelve short
dnswer type of .questions carrying Two marks
each. (Attempt any Eight).

(3) Section C: Q. No. 15 to Q. No. 26 contain Twelve short
answer type of questions carrying Three
marks each. (Attempt any Eight).

(4) Section D : Q. No. 27 to Q. No. 31 contain Five long

' answer type of questions carrying Four

\ marks each.(Attempt any Three).
(5) Use of the log table is alloﬁ;ed. Use of calculator is not allowed.
- (6) Figures to the right indicate full marks.
"(7)  For multiple choice type questions, only the first attempt will
be considered for evaluation. | '
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(8) Physical Constants :

(i) h =6.63 x 10734 Js

(ii) c=3x 108 m/s

(i) 7=3.142

(iv) g = 9.8 m/s?

(v) gg= 8.85 x 10-12 C2/Nm?
(vi) Ho = 4n X10~7 Wb/A-m
(vii) o =567 x 10-8 Wm2K*
(viii) 1 atm = 1.013 ><._105- N/m?

(ix) R =8.319 J/mol-k

SECTION - A

Q. 1. Select and write the correct answers for the following

multiple choice type of questions :

@

(i)

“If two systems are each in thermal equilibrium with
a third system, they are also in thermal equilibrium
with each other.” This statement refers to :

(a) zeroth law of thermodynamics |

(b) first law of thermodynam'ics

(0 second law of thermodynamics

(d Carnots law

In Bernoull’s theorem, which of the following is

constant?

-

(@ Linear momentum  (b) Angular momentum
() Mass (d Energy
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(1i1)

(iv)

(v)

(vi)

(vi1)

Which of the following materials belongs to
diathermanous substance?
(a)  wood (b) iron

© glass (d copper

Electric potential ‘V’ at a distance ‘r’ from a point

charge is directly proportional to

(a) r () r2
.1 , 1
{0 - (@ B

Which of the following equations gives correct
expression for the internal resistance of a cell by using

potentiometer?

4 o E
@ 1”=R(§—1) (®) r:R[1‘VJ

©) r='R,[1—%] @) 1-=R[v—1J

An electron, a proton, an o-particle and a hydrogen
atom are moving with the same kinetic energy. The
associated de-Broglie wavelength will be longest for —
(a) proton | (b) electron

(¢) hydrogen atom (d) o-particle

The gate which produces high output, when its both

inputs are high is —

(a) X-OR gate (b) AND gate
(0 NAND gate (d) NOR gate
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(viii)

(ix)

(*)

The power rating of a ceiling fan rotating with a
constant torque of 2 Nm with an angular speed of 27
rad/s willbe .

@ nW (b) 2n W

() 3ntW d 4nW

A string of length 2 m is vibrating with 2 loops. The

distance between its node and adjacent antinode is

(& 0.5m b) 1.0m
() 15m o (d) 2.0m

A transformer increases an alternating e.m.f. from

220V to 880V. If primary coil has 1000 turns, the
number of turns in the secondary coil are ______

(a) 1000 . (b) 2000

(© 3000 (d) 4000

Answer the following questions :

(1)
(i)

(1)

(iv)
)

At what temperature the surface tension of a liquid

becomes zero?
Define self inductance.

What is the work done by an external uniform
magnetic field perpendicular to the velocity of a moving

charge?
What do you n:i_ean by a thermodynamic system?

What is value of B called, when H = 0 is in the

hysteresis loop?
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Q. 3.
Q. 4.

Q. 5.
Q. 6.

Q. 1.
Q. 8.

‘(vi_) State the formula for angle of banking.

(vii)  Calculate the electric field intensity at a point just near
the surface of a charged plane sheet, measured from
its' mid-point.

[ o =8.85 uC/m?]
(viii)  Find kinetic energy of 1 litre of an ideal gas at S.T.P.
SECTION - B
Attempt any EIGHT questions of the followingr :
Explain harmonics and overtones.

Using Newton’s law of viscosity for streamline flow, derive an

expression for coefﬁcient of viscosity.

State the fozmula f01 magnetic induction produC(,d by a
current in a cncular arc of a wire. Hence find the magnetic

induction at the centre of a current carrying circular loop.

State and prove the law of conservation of angular momentum.

State any four advantages of light emitting diode (LED).

Calculate the energy radia-ted in one minute by a perfectly
black body of surface area 200 cm?2 when it 1s maintained at

127°C.

Two coils having self inductances 60 mH each, are coupled with

each other. If the coefficient of coupling 1s 0.75, calculate the

mutual inductance between them.
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Q. 10.

Q. 11.
Q. 12.

Q. 13.

Q 14

Q. 15.

Q. 16.

Q 17,

Q. 18.

In a series LCR circuit, if resistance, inductive reactance and
capacitive reactance are 3C, 8Q) and 4Q) respectively, calculate

phase difference between voltage and current.

State the advantages of a potentiometer over a voltmeter.

Draw a neat and labelled circuit diagram for a full wave

rectifier.

A body of mass 0.8 kg performs linear S.H.M. It experiences a
restoring force of 0.4N, when its displacement from mean

position is 4 cm. Determine Force constant and Period of S.H.M.

A gas of 0.5 mole at 300 K expands 1sothermally from an initial
volume of 2.0 litre to a final volume of 6, O 11tre What is the

work done by gas?

SECTION - C

Attempt any EI(_}HT questions of the folldwing -

Obtain an expression for the period of a bar magnet vibrating

in a uniform magnetic field, performing S.H.M.

In a thermodynamic system, define —

(@) Mechanical equilibrium

() Chemical equilibrium and

- (¢©) Thermal equilibrium

- What is Brewster’s law? Derive the formula for Brewster’s

angle.

Derive an expression for law of radloactwe decay. Define one

becque1 el (Bq)
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Q. 19.

Q. 20.

Q. 21.

Q. 22.

Q. 23.

Q. 24.

State and prove Kirchhoff’s law of heat radiation.

Obtain an expression for practical determination of end
correction —
(@) for a pipe open at both ends and

(1) for a pipe closed at one end. .

A conducting bar is rotating with constant angular speed
around a pivot at one end in a uniform magnetic field
perpendicular to its plar_xe of rotation. Obtain an expression

for the rotational €. m.f. induced between the ends of the bar.

‘An electron in hydrogen atom stays in its second orbit for

10~ s. How many revolutions will it make around the nucleus

in that time?

[Given:e=16x10"19C, m=9.1x 1031 kg

A flywheel of a motor has mass 100 kg and radius 1.5 m. The
motor develops a constant torque of 2000 Nm. The flywheel

starts rotating from rest. Calculate the work done during the

first 4 revolutions.

A galvanometer has a resistance of 50 {2 and a current of
2 mA is needed for its full scale deflection. Calculate resistance
required to convert it, _

(1) into an ammeter of 0.5 A range.

(i) into a voltmeter of 10 V range.

Diameter of a water drop is 0.6 mm. Calculate the pressure
inside a liquid drop.

(T=172 dyne/cm, atmospheric pressure = 1.013 x 105 N/m?2)
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Q. 26.

Q. 27.

Q. 28.

Q. 29.

Q. 30.

Q. 31.

A solenoid of length T m and 5 cm in diameter has a winding
of 1000 turns and carries a current of 5A. Calculate ,the

magnetic field at its centre along the axis.

SECTION - D

Attempt any THREE qu\estions of the following :

What is Ferromagnetism? Explain it on the basis of domain
theory.

Obtain an expression for average péx;ver dissipated in a series
LCR circuit.

Distinguish between interferencé ‘and diffraction of light.

A double slit arrangement produces 1nte1fe1ence fringes for

sodium light of wavelength 589 nm, that are 0.20 degree apart.

What is the angular fringe separation.if the entire .

arrangement is immersed in water?

(R.I. of water = 1.33)

State Einstein’s photoelectric equation and mention physical

significance of each term involved in it.: -

The wavelength of incident light is 40004 Calculate the

| enelgy of 1nc1dent photon.

State any four uses of Van de Graaff generator.

In a parallel plate air capacitor, intensity of electric field is
changing at the rate of 2 x 101! V/ms. If area of each plate is

20 cm?, calculate the displacement current.

L & & 2
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General Instructions <

The question paper is divided into four sections.

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

2)

(3)

4)

)
©)

questions carrying One mark each. Only the

first attempt will be considered for evaluation.

Section B :

Section C :

Section D :

Q. No. 2 contains Eight very short answer

type of quéstions carrying One mark each.

Q. No. 3to Q. No. 14 are Twelve short answer
type -I questions carrying Two marks each.
(Attempt any Eight)

Q. No. 15 to Q. No. 25. are Twelve short
answer type -II questions carr__ying 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)

Use of log table is allo wed. Use of calculator 1s not allowed.

Figures to the right indicate full marks.
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(7) Givendata -

Select and write the correct answer for the following

i) R=8.314 J/K/mol
() Atomic mass Na =23

(117) K, for water = 1.86 K kg mo]-1

(Gv) 1F =96500C -
(v) Nj=6.022x 10%3

SECTION

multiple choice type of questions :

@

(i)

(ii1)

(iv)

| (v)

-A

Schottky defect is NOT observed in

(a) NaCl (b)
(0 AgBr , (d)

The freezing point of 0.1m aqueous solution of urea, if

KCl

NiO

K; for water is 1.86 K kg mol-1 is

- (@) 1.86°C , (b)
© 0.186°C (d)
Ozone layer is depleted by
(a) NO (b)
(© NOg | d

When excess of AgNO3 is added to a complex, one mole
of AgCl is precipitateq. The formula of complexis

(b) [CoCl(N H3)51012

@ [Co(NHylCL,

The value of An, for the oxidation of 4 mole of sulphur

(a) [COClz (NH3)4]C1
©  [CoCly (NH),]

dioxide to sulphur trioxide is
(a) -2 ' (b)
¢ -4 (d

Page 2
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(vi)

(viD)

(viid)

(ix)

(x)

One dimensio
s10n :
al nanostructure amongst tho following

18

.
—————

() Nanoparticles (b) Nanotubes

(@ Nanofilms @

Nanorods

Which for ' 1t
mula co-relates degree of dissocintion and
concentration of electrolyte?

_ |Ka
@ C_\/; (b) a=\/i{—a‘
C
© c¢=JK « _ &
i a @ ¢ JKR

The highest acidic compound among the following 1s

(;TCOOH ‘ COOH
(a) (b) @(_NHz

OH
COOH

© CyCooH 0

The formula used to calculate molar conductivity of an

OCHg

electrolyte 1s

1000 1000A
(a = —k—g (b) c= »
1000k 1000
- d k=
© A ; (d) "

Which of the following is a secondary amine?

' (a) Cyclohexylamine

(b) Isopropylamine
(@ Diphenylamine
(d N, N-Dimethylaniline
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Q. 2. Answer the following questions : 8]
1) Write the structural formula of N, N-dimethylethan-

amine.

(i1) Write the reagents used for the reduction of carbonyl
group in Clemmensen’s reduction.
(i)  Write the IUPAC name of isoprene.

@iv) The rate law equation for A—»Product, is rate = k[A]x
What is the effect of increase in concentration of ‘A’ on

rate of reaction, if x < 0?

(v) What is the molality of an aqueous solution of KBr
having freezing point —3.72°C (K¢ for water is 1.86 K kg

mol-1)?

(vi)  Write the balanced chemical equation, when excess of

ammonia is treated with chlorine.

(vii)  Write the number of donor atoms present in EDTA,

during formation of complex.

(vii))  Write the names of the metal elements in brass alloy.
SECTION - B

Attempt any EIGHT of the following questions : [16]

Q. 3. Derive the relation between halflife and rate constant for a first

order reaction.

Q. 4. (a) State Hénry’s law.

(b) * Define : Osmotic pressure

Q. 5. Write the differences between lanthanoids and actinoids.




Q. 7.

Q. 8.

Q. 9.

Q. 10.
Q. 11.

. Q.12

Q. 13.

Q. 14.

Write anomalous behavioyr of oxygen with respect to :
(1) Atomicity

(1)) Oxidation state
(i) Magnetic property
(iv) Nature of hydrides

What is the action of :

()  Liquid bromine in acetic acid on anisole.

(i) Soda-lime on sodium acetate?

Calculate the work done in kJ in a reaction, if volume of the

reactant decreases from 8 dm3 to 4 dm3 against 43 bar pressure.
[1dm3. bar=100J ]

Explain ionization isomers with suitable example in complexes.

Write preparation of glucose from sucrose.

How many coulombs of electricity is required to produce 1g of

sodium metal by reduction of sodium ion?

Write the structural formula and IUPAC name of the alcohol
having molecular formula C4H,,O which does not undergo
oxidation under normal condition.

Identify ‘A’ and ‘B’ in the following reaction and rewrite the
complete reaction : |

HBr alcoholic KCN
CHy - CH = CH, —pgroxide A KBr >B

Write the reaction for the preparation of
(ij acetaldehyde by Rosenmund reaction.

(ii) benzaldehydeby Gatterman-Koch formylation.
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SECTION - C

Attempt any EIGHT of the fOHOWing questions : [24)

Q.15 Write the general electronic conﬁguration of 3d series. Draw
| the structures of sulphuric acid and thiosulphuric acid.

Q. 16. Define conjugate acid-base pair. The hydroxyl ion concentration
in aqueous solution of NaOH is 2 X 10~4 mol dm=3. Calculate
pH of the solution.

Q.17.  What is atom economy? Explain any two applications of
nanomaterials.

Q.18.  What is peptide bond? How 1s it formed? Write the name and
formula of the reagent used to convert alkylhalide to

nitroalkane.
Q.19. (a) Write the reactions for the action of following reagents on
phenol :

()  Nitrating mixture
(i)  Zinc dust
(b)

What is the action of phosphorous pentacholoride on ethyl
methyl ether?

Q.20. (a) Write the formula to calculate EAN.

(b) Explain formation of [CO(NH3)6]3+ complex ion with
respect to

(i)  Type of hybridisation
(i) Magnetic property

Q.21. (a) Calculate spin only magnetic moment of M2* ion.

[ atomic number of M = 26 ]

(b) Write condensed electronic configuration of Gadolinium
[Z=64].
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|

Q. 22,

Q. 23.

Q. 24.

Q. 25.

Q. 27.

) . ‘Fe' 1n
(a) Write the reducing agents used to convert Fe,Og to Fe
the reduction zone of blast furnace.

(b)  Write chemical equations involved in :
(i)  Carbylamine reaction for ethylamine.
(i) Hoffmann Bromamide degradation for acetamide.

(a) Explain Cannizzaro’s reaction with the help of
benzaldehyde.

(b) Write the reaction for the conversion of cyclohexene to
adipic acid.

Define zero order reaction.
Areaction takes place in two steps :
@  NO(g) + Cly(g) - NOCL,(g)

(i) NOCly(g) + NO(g) —» 2NOCI(g)

Write the overall reaction and identify the reaction
intermediate.

AH for formation of ethane gas is — 84.4 kJ at 300 K. Calculate
AU for the reaction.

Mention the types of polymers formed on the basis of
intermolecular forces. Write any two uses of low density
polyethylene.

SECTION - D

Attempt any THREE of the following questions :

(a) An element with molar mass 27 g/mol forms a cubic unit

cell with edge length 405 pm. [f density of the crystal is
2.7 g cm™, identify the type of unit cell.

(b) Derive the equation of Raoult’s law for binary solution
containing non-volatile solute.
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State whether entropy change is positive or negative in
the following examples *

() Melting of ice

(ii) Vaporisation of a liquid

Explain ‘common ion effect’ with example.

Draw a neat and labelled diagram of a lead accumulator cell.

Write the overall reactions taking place at cathode and anode

during discharging of the cell.

Q.28. (a)
(b)

Q. 29.

Q. 30. (a)
(b)

Q.31. (a)
(b)

0|3 2

Define a unit cell.

Which colour is shown by NaCl erystal due to formation of
F-centre?

Why does fluorine show anomalous behaviour in ‘17 group’
clements?

Write salient features of SN2 mechanism.

What is the action of following reagents on bromomethane :

(1) bromobenzene

(i1) mercurous fluoride

2 X 2
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Find the equations of tangent and normal to the curve
y=2:~ o + 2 at point (5,2). ' ®

Three coins are tossed simultaneously, Xis the number of heads.
Find the expected value and variance of X. @

Solve the differential equation : x.-gi- =x-tan [‘E) G 3

Five cards are drawn successively with replacement from a well-
shuffled deck of 52 cards. Find the probability that :

() allthe five cards are spades.

(1) none is spade. | 2 e Tay 3

SECTION - D

Attempt any FIVE of the fﬁlluw.iﬁg--qﬁééﬁ'_ﬂfﬂﬁ-' B

_ i "cos® —sin® O]
Find the inverse of |[gin® cos® O
0 ) R |

by elementary row

u.'ansformatmnﬂ - S 4 | @
Prove that angeneuus equatlun of degree twn in x and e

)T  a pai: uflmes passmgthm*ngh

£ G v

equatlﬁn x2 + y 2=0

@

‘E a=1+a):

rn -irf} +9
AR 4
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General Instructions:

The question paper is divided into four sections.

(1)

@

©®)

(2)

®

Section A :

Section B :

Section C :

Section D :

Q. No. 1 contains Ten multiple choice |
type of questions carrying one mark
each. Evaluation will be done for the first
attempt only, |

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

&. No. 8 to 14 are short answer type of
questions carrying two marks each.
(Attempt any Fight)

&. No. 15 to 26 are short answer type of
questions cérryjng three marks each. -
(Attempt any Eight)

€. No. 27 to 31 are long answer type of
questions carrying four marks each.
(Attempt any Three)

Begin the answer of each section on a new page.
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SECTION — A

Solect and write the correct answer for the following

multiple choice type of questions :

®

(ii)

(i11)

Gv)

(v)

The aquatic plant is known as “Terror of Bengal.”
(a) Lotus ~ (b) Pistia

(¢ Eichhornia (d Vallisneria

A flower shows dull colour, strong fragrance and edible

pollen grains. The type of pollination in such flowers

18 .
(a) Anemophily (b) Chiropterophily
(¢ Ornithophily (d Entomophily

Part of the sperm containing enzymes for penetration

of corona radiata is _
(a) tail (b) middle part
(©) neck (d Thead

In bird population of newly formed volcanic island, a
rare allele of a gene was noted to be much more

prevalent than the populations of same species on the

mainland. This is known as effect.
(a) Founder (b) Bohr
(c) Bottle neck (d Haldane

In a plant, deficiency symptom called ‘Die-back of

‘shoots’ was observed. This can be rectified by this

element — _
(a) zinc (b) sulphur

(¢ iron 4 ~ (d copper
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(vi)

(vii)

(viii)

(ix)

(%)

Insect resistant property in cotton crop is developed

by introducing a gene from

0
PN

(a) Bacillus thuringiensis (b) Bacillus subtilis

(© Bacillus polymyxa (d) Escherichia coli

The type of interspecific interaction in which one

species is harmed and other is not affected is termed

as
(a) commensalism (b) parasitism
() amensalism (d mutualism

The small pores present on woody stem surface with

bark and which carry out gaseous exchange are
(a) stomata (b) hydathode

() ventricles (d) lenticels

In the given food chain, if plants absorb 1000 Joules

of light energy, then how much energy 1s available for

Lion?
Plants — Deer —  Lion
(Producer) (Herbivore) (Carnivore)
(a) 10 Joules (b) 100 Joules
() 1000 Joules (@ 0.1Joule

Glucagon is secreted by cells of pancreas.

(a) PP | (b) alpha
(¢) delta (@ beta
Page 3 : P.T.O



[8]

Answer the following questions :
) - What is the effect of excessive transpiration in leaves?

(1) Which method of plant breeding can be used to obtain
many genetically identical saplings’of endangered
species?

(iii)  Define : Spermatogenesis.

(iv) What is grand period of growth?

W) Write the anticodon of 5 AUG 3.

(vi) Mention pollinating agent for maize flowers.

(vi)  Which is the first step in the process of absorption of

water by-roots from soil?

(vii) Name the hormonal disorder caused due to

hyperthyroidism in adults.
SECTION - B

Attempt any EIGHT of the following questions : - [16]

Enlist any two domesticated species of honeybee and write their
role in increasing crop yield.
(a) Name the vein which carries oxygenated blood.

(b) How does portal vein differ from normal vein?

The health worker in hilly area will advise people to prevent

which deficiency disease?

Which micronutrient is deficient in the above area?

Name the vector responsible for causing malaria and

filariasis respectively.
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Q. 8.

Q. 10.
Q. 11.

Q. 12,

Q. 13.

Q. 14.

Name two chromosomal disorders which show presence of 47

éhromosomes. Give their genotypes.

Which germinal layer produces following structures?
(i) Eustachian tube
(i) Pineal gland

(ii) Middle ear

(iv) Lining of middle ear

Due to environmental change in area, the fruits were taking
more time for ripening. Which gaseous growth regulator can

be suggested to fruit merchant?

Give the source of the same in plants.
Explain two-celled stage of pollen grain in angiosperms.

Whét.is the difference between Heterocatalytic and
Autocatalytic function of DNA?

What is Transpiration?

How does it differ from guttation?

Give reason:

When Rh —vé mother conceives Rh +ve foetus, then she 1s
given injection of anti Rh antibodies.

Identify the chromosomal aberrations:

® [A[BJCID[E[FIG[H]——[A[BICIFIG[H]

T

@ [ATBICIDIE[FIGIH]

—

—— »[PIQIRIC[D[EIFIGIH]
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(iid) m[o] EIFIGTH
T

—>A[B]CID[C]DIE[F[G[H]

(iv) LA[B[chTIEIFlmm

0
R
——>[A[D[C[BIE[F]G[H]
SECTION - C
Attempt any EIGHT of the following questions : [24]
Q. 15. Complete the following table —
( Organ Region | Sympathetic Parasympathetic
effect effect
® Heart beat : Increases
(i) | Blood vessels Dilates
(iii) | - Arterial B.P. Decreases
iv) Pupil of eye Constricts
() Gastrointestinal Retards
movements peristalsis
(vi) Urinary bladder Relaxes
0]3]3]s Page 6




. 16.

« 17,

« 18s

. 19,

. 20.

v 21,

22,0

. 23.

Q. 24. ‘

. 25,

. 26.

(a) Draw neat and labelled diagram to show T.S. of artery.

(b) Name two superficially placed arteries.
Write any six characteristics of genetic code.

(a) In the process of rDNA technology, if two separate
restriction enzymes are used to cut the vector and donor
DNA, then which problem will arise in the formation of
rDNA or chimeric DNA. Explain.

(b) Name any two restriction enzymes and their source
< . organisms. ‘e

(a) Explain vestigeal organs as evidence of evolution.

(b) Give any two examples of vestigeal organs in human

beings.

What is water potential ?

Write any four factors affecting water absorption in plants.

Draw the developmental flow chart in plant from seed

germination to death of plant.

Which element is mostly fixed by biofertilizer?

Write the benefits of biofertilizer.

What is biofortification? Explain with respect to GM food

. plants.

Differentiate between habitat and niche.
What is decomposition?
Give diagrammatic representation of ‘decomposition cycle.’

What is biomagnification ? Draw the flow chart and explain 1t |

with respect to DDT.
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Q. 27.

Q. 28.

Q. 29.

Q. 30.

SECTION - D

Attempt any THREE of the following questions : [12]

(a) What is the location of blind spot in human eye?
(b) Give importance of retina in image formation.

(© Name the cells which function in dim light and day light.

(d) Which pigment is derived from vitamin A?

With the help of a neat and labelled diagram, explain the

conducting system of human heart.

(a) Explain incomplete dominance and codominance with
suitable example.

(b) Show the genotype with the help of charts.

) Define : Siphonogamy.

(ii) Differentiate between chalazogamy and porogamy with

respect to the entry of the pollen tube.

Gii) Draw a neat and labelled diagram to show mesogamy.

(a) Define : Infertility.

(b) If woman’s fallopian tube is blocked, which freatment can

be given to overcome infertility? Explain in brief.

(¢0 What is sperm bank?
L X X 2
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Instructions : (1) All questions are compulsory. ‘
' (2) Figures to the right indicate full marks.
(3) Draw neat labelled diagrams wherever necessary.

(4) Use of logtable is allowed.

I.  (A) Select correct altematlves from the following sub-question and rewrite the
complete sentences.

(@ In a full wave bridge rectifier the ripple frequency is
G fin -
/(,Liﬁ’ 2 ﬁn.
(iii) 3 fin
(iv) 4 fin » _
(b) Loud Speaker is a | type of transducer. S |
(i)  Pressure | ' ‘. | '
(11) Tempefature :
}9’ Electro acoustics
(iv) None of these
(c) _In‘fax machines for scanning are used. ‘ 1
(i) LEDs |

_# LCDs
(i) CCDs

)jy) None of these

V-53) 1 |P.T.0.
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(d) multivibrator is an oscillator.
(1) Astable
(ii) Bistable
(iii) Monostable
(iv) None of these

(B) Attempt any two of the following :
- (a) Explain the working of centre-tap full wave rectlﬁer with neat diagram

and wave-form.

(b) Explain the following parameters of an Operationat amplifier :
(i) Input bias current
(i) CMRR
(iii) Drift _

(c) Calculate the output pulse width for the timer used as monostable

multivibrator Given, R = 15KQ and C = 0.22 pF. Find the value of C
3

if pulse width changes.to 20 ms.
(A) Answer any two of the following :
(@) Draw labelled diagram of Cathode Ray Tube (CRT) and explaln -each

electrode in it. 3
(b)  Explain with the help of circuit diagram, working of Inductor input
filter, when it is connected across the output terminals of a full-wave
rectifier. Draw it’s output wave-form. 3
) (c) Draw block diagram IC 555. Explain function of each block. 3
(B) Attempt any one of the following :
(a) Draw a circuit diagram of an Inverting amphﬁer usmg Op-amplifier.
- Explain concept of virtual ground and hence derive the expressmn
for it’s output voltage. - : 4
(b) What is Amplitude Modulation ? State the expression for modulated
wave and draw the waveform of modulated wave. - 4
(A) Attempt any two of the following :
(a) With the help of Block dlagram explain the working of functlon
Generator. 3
(b) Draw the circuit diagram of a voltage regulator using Zener diode,
explain it’s’ working. 3
(c) In an Op-Amp Inverting adder, V| = 0.2 volt, V, = 0.1 volt, V, =
0.4 volt, R, = 1 KQ, R, =2 KQ, R =4 KQ. Fmd the output Voltage
1f feed back resistance in 20 K€. 3
2 " [Contd.



(B) Attempt any one of the following :

(@) Explain the working of LVDT as a transducer. Draw neat diagram.

State it’s two applications. 4
(b) What do you mean by Network Topology ? Explain Star, Ring and |
Bus Topology. ' 4
4. (A) Attempt any two of the following :
(a) State any three front panel controls of CRO and give use of each
control. ,
(b) Explain with diagram and wave form working of R-C filter for
reducing ripple. - 3
5 . (c) Explain the working of differentiator circuit using operational amplifier.
da - Derive expression for output voltage. 3
(B) Attempt any one of the following :
h (a) Draw basic circuit for Schmitt trigger using Op- Amp and explain
the terms :
(i) UTP
(i) LTP
(iii) Hysteresis 4
(b) Draw a block-diagram showing basic elements of a Fiber Optical
Communication System. Explain function of each block in brief.
5. (A) Attempt any two of the following :
(a) Explain electro-static focussing system of a CRT (Cathods Ray Tube).
(b)  In Full Wave Recitier, if primary of transformer is connected to 230V,
50 Hz and secondary voltage is 12-0-12V.
Calculate : '
(i) Output DC voltage
(i) PIV of the diode
(iii) Output ripple frequency
(c) Give any Ithree advantages of FM over AM.
(Frequency Modulation and Amplitude Modulation)
(B) Attempt any one of the following :
(a) State Active Transducers. Explain Optocoupler.
(b) How Op-amplifier can be used as a Subtractor ?
; oR . |
3 [P.T.O.
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5.

(A) Attempt any two of the following :
(a) Explain the use of CRO for measurement of phase.

(b) Explain how Op- -amplifier is used as a ‘Buffer. Draw suitabl
diagram.

(c) Explain how IC 55

e circuit

5 can be used as a Pulse Position Modulator (PPM). 3

(B) Attempt any one of the following :

(a) Explain an'y'fou_r characteristics of a Power Supply.

(b) Draw general block-diagram of a pulsed radar and explain function
‘of each block in brief.
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(i) 1010
(i) 1001




(d) A 4-bit weighted res1stor D/A converter uses 80Q resistor. for LSB ‘ ,;
: The value of resistor used for MSB 1975

(i) 640 KQ

(i) 10KQ
 (iil) 40KQ
G 20KQ

(B Attempt any two of the following :

(a) With suitable examples, explain decimal to hexadecimal converswn 3
(b) Draw loglc diagram of 4:1 Multlplexer and explam 1ts workmg with
truth table. -
(c) Differentiate between Synchronous and Asynchronous Counters.

=i (A) Attempt any two of the following :

//(aa/ Why NAND gate is called universal bu11d1ng block ‘7 Construct
' "~ AND, OR gate using NAND gate.

(b) Draw basic "circuit of TTL NAND gate and explam its workmg

(c) What is meant by modulus of a counter ? State any four apphcattons '
of a counter. : : . 3

B) Attempt any one of the following :

y two of the following

(a) Implement the expression. uSmg a multlplexer 3 : e = e
F(A, B, C;DY= Zm (0 1, 25,7 10 18 o

(b) Draw the circuit dlagram of 4 bit binary ladder (R-2R) D/ 75 onv eﬁerf - e
~ Obtain equation for output voltage. =

(c). Solve the following blnary subtractlon usmg I’s complemen ~ f“f: gt o
(1001 — HIOD) - . 22 o e

(B) Attempt any one of the following : ‘ | | i
)@5’ State and prove DeMorgan s theorems.

(b) Draw logic dtagram of a JK master-slave ﬂlp-ﬂop and explam it
w1th truth table . :

VN . e




4.

=

(A) Attempt any two of the followmg

f(g)/ Prove the followmg 1dent1ty usu g Boolean Laws
A+A-B=A+B ;

) Explam in bnef followmg charactenstlcs of dxgltal‘ICS
e x(l) Power dlss1patlon

5 (i) Figure of merit

+ (111) Fan-out

F t}ie square wave clock frequenoy 1s (1) 32 MHz (n) 16 MHz :
(iii) 8 MHz : . i e

i

() (6AD), = My
(1001 10000011), = (?),
ey 75




(A) Attempt any two of the foltlowing} ; 4 ‘

Mxplam 1:4 demultlplexer W1th loglc dlagram and t

st (c) What are the output voltages caused by MSB and {88 in & 4 btt
~ ladder if input levels are 0 = OV and 1 = + 10V ? What if full scale
output voltage ? R i :
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(2) Figures to the right indicate full marks.
(3) Use of any type of calculator not allowed.
(4) Draw a neat dzagram whenever necessary

Select the correct alternatlve and rewrlte the followmg
(@) - is variable that holds memory address’ of another vanable 1
- (i). Pointer
(ii)  Array
(111) Integer-
(iv) Class
(b) Max1mum number of nodes in a binary tree of depth 6 are

(i o4
(i) .63
(i) 31
(iv) 127 _
() A program under execution which competes for CPU time and other

resources is called 5 - - . .
(i) Process | o

(i) Context Switching . ' . |

(iii) Multiprogramming | o

(iv) Memory Marragement

| ' [P.T.O.



(d) Ability to takes more fhan one form 1is called p

(i) Inheritance |

_ (ii) Polymorphism
(iii) Class
(iv) Data binding

(B) Answer any two of the following :

| (a) What is Traversing an Array ? Wﬁte algorithm for Traversing a linear array. 3

(b) Enlist the basic data types used in C++ with size of data in terms
of | bytesA for each. 3
(c) Give any six features of Linux Operéting System. -3

- (A) Answer any two of the _followihg T

(a) Write three advantages and disadvantages of HTML. 3
3

(b) Explain following concepts related to object oriented . programming
(i) Objects ' |
(i) Class

(iii)- Data Encapsulation

What is Record ? How records are represent in memory using array ? 3

(©
(B) Answer any one of the following :
(a) Describe how member functions of class can be defined outside class

definition and inside class definition. 4

(b) Write the.name of one operating system based on GUI. Explain. any
three components -of GUL

(A) Answer any two of the following :

(a) What is Data Structure ? Explain Linear and Non-linear data-strucfure
with examples. : '

(b) Explain friend function in C++ with examples.

(c) Define following pfocess states in operating system :’
(i) Ready State
(ii) Running 'State_
(iii) Block State



(B)
4. A
"Ry
o I
|
©
<
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Answer'any two of the following :

@

Ly -

%
}

(c) What is Destructor ? Write any four ch

| (Hint :

-
AI( )ISWCT any one of the following :
a) What is Li i . : |
inked List ? How linked list represent in memory ?

(b) - What i
is O . .
function E,I: elr a.tOr FUI}Ctlon 9 Describe the syntax of an operator
functi 4 al.n the difference between operator function as member
on and friend function. _ ;

Answer any two of the following :
(a) Explai A
. xplain any three elements of security in operating system.
) I?eﬁne following terms with respect to Binary Tree :
(i) Root node
(i) Leaf
(iii) Binary Tree -
‘ | aracteristics of destructor function. 3
Answer any one of the following @ :
(a) What functions are performed by memory management of operating

. system ? | State any three memory management systems.

(b) What is Inheritance ? Explain different types of Inheritance. (Any three) 4

Implement a class temperature to convert degree. Fahiernheit value to degree

celcuis value. '
(Hint : i =F — 32/9) Where C is temperature in degree celcuis an

F is temperature in Fahernheit degree)
Write a prografn in C++ to accept 2 positive integer and display it’s
multiplication table. o |
if n = 5, then 5, 10,- 15, 20 ... 50)

ut of the following HTML code with font specifications

_Write an exact outp
in brackets- :

<HTML>

<body>

<UL>

<LI> Connectivify' devices
<QL Type = “A” st_aﬁ = 5

<]i> modem </li>
<]i> HUB </li>

[P.T.O.



</OL>

</LI> Topology

<UL Hpe = “circle”>

</I> Bus Topology </LI>

<LI> Ring Topology> </LI>

</UL> |

</LI>

</UL>

</body>

</HTML>

OR
Answer any two : - e
(2) Write the HTML code for following table : S
| o Sales and Units

_ Year '
2020 2021 |- 2022
: “Units 200 | 500 700
Sales .
Income Rs. 20,000 Rs. 50,000 Rs. 70,000
(b) Write the HTML code for following : 5
| HTML — (Bold and Underline)
HTML is a Hyper Text Markup L-anguage
CH+ ~© —(Text is Red Colour)
C++ is a object'orierited. programing language
H,SO,
a2 + b2

(c) Write C++ program to add two integer numbers by using 'fl_lt_lCﬁOIl call by value. 5

V-54/4
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