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MATHEMATICS & STATISTICS (40) 
(ARTS & SCIENCE)

General instructions:
The question paper is divided into FOUR sections.
(1) Section A: Q. 1 contains Eight multiple choice type of 

questions, each carrying Two marks.
Q. 2 contains Four very short answer type 
questions, each carrying one mark.
Q. 3 to Q. 14 contain Twelve short answer type 
questions, each carrying Two marks. (Attempt any 
Eight)
Q. 15 to Q. 26 contain Twelve short answer type 
questions, each carrying Three marks. (Attempt 
any Eight)
Q. 27 to Q. 34 contain Eight long answer type 
questions, each carrying Four marks. (Attempt any 
Five)

Use of log table is allowed. Use of calculator is not allowed.
(6) Figures to the right indicate full marks.
(7) Use of graph paper is not necessary. Only rough sketch ofgraph 

is expected.
(8) For each multiple choice type of question, it is mandatory to 

write the correct answer along with its alphabet, e.g., (a) / 
(b) / (c) /(d) , etc. No marks shall be given, if 
ONLY the correct answer or the alphabet of correct answer is 
written. Only the first attempt will be consideredfor evaluation.

(9) Start answer to each section on a new page.



SECTION-A

[16]

multiple choice type of questions :

(i) The negation of p a (q —> r) is 

(b) ?v(~?vr)(a) - p (~ q r)

(2)(d) p -> (<7 a ~ r)

(ii) In &ABC if c +

(a) (b)

(2)(c) (d)

(a) (b)

(c) (d) (2)

(a) 0 (b) -1

(c) 1 (2)
5(v) Iff (x) = x + 2x - 3, then (/ ) (-3) = 

(a) 0 (b) -3

(C) (d) (2)
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(iii) Equation of line passing through the points (0, 0, 0) and (2, 
1, -3) is.

(iv) The value of i ■ (/ x k) + j • (k x i) + k • (/ x j) is 

7
- b = ac. then Z B = 

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



(vi) The maximum value of the function f (x) =

(a) e

0) (d) (2)

(vii) If J = log + c, then A 

(a) 1 (b)

(c) (d) (2)

(a) (b)

(c) (d) (2)

Q. 2. Answer the following questions : [4]

-1(i) Find the principal.value of cot (1)

(D
(1)

(1)
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4

2 e

1
(b) -

e

2e

294
251
294
297

r2x-0
^2x4-1,

logx .
--------- IS 

X

f—1 <^3,

9y2 = 0

dx
4x2-l

3
(viii)If the p.m.f. of a r.v. X is

for x = 1,2,3 
x

= 0 , otherwise,
then E(X) =.

216
251

297
294

(ii) Write the separate equations of lines represented by the 
equation 5x2

(iii) If/'(x) = x -1, then find f (x)

(iv) Write the degree of the differential equation
O'")2 + 30") + 3xy' + 5y = 0



SECTION-B

[16]Attempt any EIGHT of the following questions :

(2)q

(2)Q. 4. Find the cofactors of the elements of the matrix

(2)Q. 5. Find the principal solutions of cot 0 = 0

(2)

(2)

Q. 8. Find the cartesian co-ordinates of the point whose polar

co-ordinates are (2)

+ 2 at

(2)

Q. 10. Evaluate: (2)

(2)

Q. 12. Show that function f(x) = tan x is increasing in (2)
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Q. 7. Find the cartesian equation of the plane passing through
A(l, 2, 3) and the direction ratios of whose normal are 3, 2, 5.

Q. 3. Using truth table verify that:
(p a / v

Q. 6. Find the value of k, if 2x +y = 0 is one of the lines represented by 
3x2 + kxy + 2_y2 = 0

Q. 11. Solve the differential equation y— + x = 0 
dx

Q. 9. Find the equation of tangent to the curve y = 2x

fl 21U’ )

l 2/

K

4
j sec4 x dx
0

3 2' - X

-1 2
-3 4



Q. 14. If X~ B (n, p) and E(X) = 6 and Var (X) = 4.2, then find n and p. (2)

SECTION-C

[24]

(3)

(3)

Q. 17. Find the distance between the parallel lines

(3)

is its centroid, then find the values of p, q, r

(3)

(3)m : n then prove that r =
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z — 1y-i 
-i

Q. 19. If A(a) and B(6) be any two points in the space and R(r) be 
a point on the line segment AB dividing it internally in the ratio 

mb + na 
m + n

x-1

Q. 20. Find the vector equation of the plane passing through the point

A(-l, 2, -5) and parallel to the vectors 4z’ -j + 3k and i + j-k- (3)

Attempt any EIGHT of the following questions :

Q. 15. If 2 tan”1 (cos x) = tan”1

Q. 18. If A (5, 1,/?), B(l, q,p) and C(l, -2, 3) are vertices of a triangle

< -4 1) 
and G r“

\ 3 3 J

by vector method.

(2 cosec x), then find the value of x.
2 2Q. 16. If angle between the lines represented by ax + 2hxy + by = 0 is 

equal to the angle between the lines represented by 
2x2 - 5xy + 3y2 = 0, then show that 100(Zz2— ah') = (a + b)2.

Q. 13. Form the differential equation of all lines which makes intercept 3 
on x-axis. (2)

x y _ z— = —- = — and 2-12



(3)

(3)Q. 22. Evaluate:

(3)

(3)

I
(3)

(3)

SECTION-D

[20]Attempt any FIVE of the following questions :

(4)

(4)

Q. 29. Using vectors prove that the altitudes of a triangle are concurrent. (4)

(4)
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Q. 26. If a fair coin is tossed 10 times. Find the probability of getting 
at most six heads.

Q. 25. Two dice are thrown simultaneously. If Xdenotes the number of 
sixes, find the expectation of X.

Q. 24. A wire of length 36 meters is bent to form a rectangle. Find its 
dimensions if the area of the rectangle is maximum.

Q. 28. Solve the following system ofequations by the method of inversion 
x - y + z = 4, 2x + y - 3z = 0,x + y + z = 2

Minimize
Subject to

dx
2 + cosx-sinx

Q. 30. Solve the L. P. P. by graphical method, 
z = 8x + 1 Oy 
2x + y > 7, 
2x + 3y > 15, 
y>2, x>0

Q. 27. Without using truth table prove that
(p/\q)v(~pAq)v(p/\~q)=pvq

x, then show that (l + x2)-^-z- + (2x-m) -0
dx ax

dy , 2 2x
Q. 23. Solve x + y—= sec(x +y ) 

dx

Q. 21. If y = e"’tan



(4)

(4)

2

(4)

(4)
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uv dx — u v dx —

Q. 32. If u and v are differentiable functions of x, then prove that:

f — I* v dx dx J
Hence evaluate j log x dx

Tl

4 K
Q. 34. Show that: J log (1 + tan x) dx = — log 2

0

dy 
^y=dt 
dx dx

dt

dyHence find — if x = sin t and y = cos t. dx

Q. 31. Ifx-/(r) andy = g(f) are differentiable functions of /so that y is

dx differentiable function of x and — 0, then prove that:

Q. 33. Find the area of region between parabolas y - 4ax and 
x2 = 4ay.
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General Instructions:

The question paper is divided into four sections.

Q. No. 1 contains Ten multiple choice type of questions 
carrying one mark each.

For each multiple choice type of question, it is 
mandatory to write the correct answer along with 
its alphabet, e.g, (a) /(b)  /(c) / 
(d) etc. No mark/s shall be given if ONLY the 
correct answer or alphabet of the correct answer is 
written.

(ii) In case of MCQ, evaluation will be done for the 
first attempt only.

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

Section B : Q. No. 3 to 14 are short answer type of questions carrying 
two marks each.

Section C : Q. No. IS to 26 are short answer type of questions 
carrying three marks each.

Section D : Q. No. 27 to 31 are long answer type of questions 
carrying four marks each.

Begin the answer of each section on a new page.



SECTION-A

[10]Q. 1.

(i)

are

(iii)

(iv) 

0 7 8 Page 25

DC BE FGH ■■■ZXZEZDABCDE FGHGBHBDCEE)-------

How many meiotic and mitotic divisions occur during the 
development of male gametophyte from the microspore 
mother cell?
(a) One meiotic and two mitotic
(b) Two meiotic only
(c) Two mitotic only
(d) One mitotic and one meiotic.

(ii) During replication of DNA, the separated strands 
prevented from recoiling by using.
(a) single strand binding protein
(b) reverse transcriptase
(c) endonuclease
(d) polymerase

Select and write the correct answer for the following 
multiple choice type of questions :

Which event is represented by the above diagram, related 
to chromosomal aberrations?
(a) Deletion (b) Duplication
(c) Inversion (d) Translation

 hormone responsible for efflux of k+ ions from 
guard cells and act as antitranspirant.
(a) Gibberellins (b) Cytokinin
(c) Ethylene (d) Abscissic acid



(Vii) 
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(ix) Pick out the appropriate association representing brood 
parasitism.
(a) Hermit crab and sea anemone
(b) Asian koel and common Indian crow
(c) Algae and fungi
(d) Buffalo and cattle egret

layer is in close contact of CNS in human being.
(a) Cranium
(b) Dura matter
(c) Arachnoid matter
(d) Pia matter

(viii) Cellular factors in innate immunity is provided by 
(a) phagocytes
(b) antibody
(c) T - lymphocyte
(d) B - lymphocyte

(v) Test tube baby technique is called 
(a) In-vitro fertilization
(b) In-situ fertilization
(c) In-vivo fertilization
(d) Artificial insemination

(vi) While playing cricket Raju faces problem of severe pain 
and heaviness in the chest. Pain spreads from neck, lower 
jaw, left arm and to left shoulder. From above symptoms 
identify disease
(a) Malaria
(b) Angina pectoris
(c) Kidney failure
(d) Typhoid



[81

(i)

A

Time

(viii) What do you mean by Pioneer species?
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(vii) From the given diagram, identify the type of population 
growth curve :

(v) Name the plant disease caused by Agrobacterium 
tumefaciens.

(vi) Identify the trophoblast cells which are in contact with 
embryonal knob during blastulation.

(x) Annealing step of PCR, operates at 

(a) 90 - 98 (b) 40-60
(c) 70-75 (d) 100-120

Q. 2. Answer the following questions :

Name the part of gynoecium that determines the 
compatibility of pollen grains.

(ii) Which is the primary precursor of IAA in plants?

(iii) Name the cell which is responsible for nitrogen fixation in 
cyanobacteria.

(iv) How many Biodiversity hotspots have been identified 
around the world?



SECTION - B

Attempt any EIGHT of the following questions : [16]

D

Q. 5. Write the aims of human genome project.

Column II

testa

Q. 7. Enlist the characteristics of Neanderthal Man.

Page 57 8 P.T.O0 5

(b) Hygroscopic water
(d) Capillary water

(1)

(2)
(3)
(4)

tegmen 
perisperm 
embryo

Q. 8. Define the following :
(a) Gravitational water
(c) Combined water

Q. 4. Identify chromosomal disorder caused due to non-disjunction 
stof 21 number of chromosome and enlist its symptoms.

Q. 6. Match the parts of ovule given in column I with parts of seed 
given in column II :

Column I

(a) egg
(b) nucellus

(c) outer integument
(d) inner integument

Q. 3. Identify A, B, C, D, in the given diagram of human reproductive 
system :



Q. 9. Give different properties of water.

(b) Erythromycin

(c) Streptomycin

(d) Terramycin

Q. 14. Give the adaptations shown by desert animals.

SECTION - C

Attempt any EIGHT of the following questions : [24]

Q. 15. Explain natural selection with example of industrial melanism.

0 7 8 Page 65

Q. 13. What are the effects of biotechnology with relation to human 
health?

Q. 16. Describe physiological effect and applications of gaseous 
hormone in plants.

Q. 12. Abscissic acid is the common name given to two identical 
substances isolated separately. Name them. Give the chemical 
features of abscissic acid.

Column II
(1) Streptomyces 

griseus
(2) Streptomyces 

aurifaciens
(3) Streptomyces 

Venezuelae
(4) Streptomyces 

erythreus

Q. 11. Match the antibiotics in column I with their microbial sources in 
column II:

Column I
(a) Chloromycetin

Q. 10. A person met with a small accident and bleeds, but very soon 
stops bleeding. Explain the physiological process responsible 
for this.



Q. 19. Complete the following flow diagram of double circulation :

Lungs

><

Systemic circulationPulmonary circulation

Q. 20. Distinguish between hyperthyroidism and hypothyroidism.

Q. 23. Explain the properties of nerve fibres.

P.T.OPage 75870

Q. 18. With the help of a neat, labelled diagram describe the structure 
of root hair.

Q. 17. What is ecological succession?
Name various serai stages from pioneer species to climax 
community with suitable example in hydrarch succession.

Q. 21. Give the applications of DNA fingerprinting

Q. 22. Write a note on In-situ and Ex-situ conservation.

Body 
organs

Q. 24. Give the causative agent, mode of transmission and symptoms 
of typhoid.

-1-
Left 

ventricle

Heart v

Right 
atrium

-I



Q. 26. Explain any three examples of biopiracy.

SECTION - D

[12]Attempt any THREE of the following questions :

Q. 29. Describe outbreeding devices which encourage cross pollination.

Q. 31. Describe hormonal control in various phases of menstrual cycle.

0 7 8 Page 85

Q. 30. Explain the law of dominance and compare how it differs from 
incomplete dominance and co-dominance.

Q. 27. With the help of neat and labelled diagrams, distinguish between 
artery and vein.

Q. 28. State the names of hormone and glands secreting them :
(a) Growth of thyroid gland.
(b) Controls tubular absorption of water in kidney.
(c) Stimulates liver and muscles for glycogenesis.
(d) Development of immune system and maturation of 

T-lymphocyte.

Microbial Sources
(1) Rhizopus arrhizus
(2) Candida lipolytica
(3) Trichoderma Konigii
(4) Neurospora gossypii
(5) Psuedomonas denitrificans
(6) Aspergillus niger

Q. 25. Match the following products with their microbial sources :

Products
(a) Vitamin B2
(b) Fumaric acid
(c) Vitamin B12
(d) Lipase
(e) Cellulase
(f) Citric Acid
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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 are Twelve short answer type of 
questions carrying Two marks each. (Attempt any Eight)

(3) Section C: Q. No. 15 to Q. No. 26 are Twelve 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)

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

(6) Figures to the right indicate full marks.
(7) For each multiple choice type of question, it is mandatory to write 

the correct answer along with its alphabet e.g. (a) /(b)  
/(c) /(d) etc.
No mark (s) shall be given, if ONLY the correct answer or the 
alphabet of the correct answer is written.

Only the first attempt will be considered for evaluation.

General Instructions:
The question paper is divided into four sections.
(1) Section A:



SECTION - A

[10]

0
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(b) 6
(d) 12

(b) Na2[Fe(CN)6]
(d) Na4[Fe(CN)6]

air oxidation followed by

(ii) In calculating osmotic pressure, the concentration of solute 
is expressed in 
(a) molarity 
(c) mole fraction

Q. 1. Select and write the correct answer for the following multiple 
choice type of questions :

The co-ordination number of atoms in body centred cubic 
structure (bcc) is 
(a) 4 
(c) 8

(b) molality
(d) percentage mass

(iii) The enthalpy change for the chemical reaction 
H2O(s)->H2O(1) is called enthalpy of.

(a) vapourisation (b) fusion
(c) combustion (d) sublimation

(iv) Which of the following transition element shows maximum 
oxidation state?
(a) Sc (b) Fe
(c) Mn (d) V

(v) The correct formula for the complex compound, sodium
hexacyanoferrate (III) is 
(a) Na [Fe(CN)6]
(c) Na3[Fe(CN)6]

(vi) Isopropylbenzene on
decomposition by dilute acid gives .
(a) C6H5OH (b) C6H5COOCH3
(c) C H COOH (d) C.H.CHO

u J O J



(ix) The standard potential of the cell in the following reaction is

0.334V)

+. of 0.001 M acetic acid

[8]Q. 2. Answer the following questions :

(i)

(iii) Write the name of biodegradable polyamide copolymer.

3(g)3(g)
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(vii) The name of metal nanoparticle which acts as highly effective 
bacterial disinfectant in water purification process is.  
(a) carbon black (b) silver
(c) gold (d) copper

(viii) Acid anhydride on reaction with primary amine gives 
compound having a functional group.  
(a) amide (b) nitrile
(c) secondary amine (d) imine

Write the product formed when alkyl halide reacts with silver 
nitrite.

(ii) Write the name of product formed, when acetone is treated 
with’2,4-dinitrophenyl hydrazine.

(b) 0.737 V
(d) 0.069 V

-1

<ECd

(a) -0.737 V
(c) -0.069 V

(x) The value of [H^O ] in mol lit 
solution (Ka = 1.8 x 10-5) is 
(a) 1.34 * 10-1 (b) 1.34x1 O' 2
(c) 1.34 x 10“3 (d) 1.34 x 10“4

 + Cu
(s)

Cd. x
(s)

=-0.403V, E° Cu

+ C<M)

(iv) Identify the molecularity of following elementary reaction :
NO, +O,Z A------>NO + 0, ,

(g) 3(g) 3(g) (g)



(v) What is the action of selenium on magnesium metal?

SECTION - B

[16]Attempt any EIGHT of the following questions :

Q. 3. Explain pseudo-first order reaction with suitable example.

Q. 4. Write the consequences of Schottky defect with reasons.

Q. 6. Explain formation of peptide linkage in protein with an example.

0 7 5 2 Page 4

(vi) Write the name of isomerism in the following complexes .
[Cu(NH3)4] [PtCl4] and [Pt(NH3)4J [CuClJ

(vii) Write the name of the alloy used in Fischer Tropsch process 
in the synthesis of gasoline.

Q. 7. Derive an expression to calculate molar mass of non volatile solute 
by osmotic pressure measurement.

Q. 5. What is the action of following on ethyl bromide :
(i) Na in dry ether
(ii) Mg in dry ether

Q. 8. Explain monodentate and ambidentate ligands with example.

Q. 9. Explain the trends in the following atomic properties of group 16 
elements:
(i) Atomic radii
(ii) Ionisation enthalpy
(iii) Electronegativity
(iv) Electron gain enthalpy

_ 3 _]
(viii) Henry’s law constant for CH3Br is 0.159 mol dm bar 

at 25°C. What is solubility of CH^r^ in water at same 
temperature and partial pressure of 0.164 bar?



Q. 10. Write preparation of phenol from aniline.

A> A

process.

SECTION - C

[24]Attempt any EIGHT of the following questions :

Q. 16. Write classification of polymers on the basis of structure.

0 7 5 2 P.T.O.Page 5

Q. 17. Define green chemistry. Write two disadvantages of 
nanotechnology.

Q. 18. Write commercial method for preparation of glucose. Write 
structure of adipic acid.

Q. 15. Write chemical composition of haematite. Write the names and 
electronic configurations of first two elements of group 17.

Q. 13. One mole of an ideal gas is expanded isothermally and reversibly 
from 10 L to 15 L at 300 K. Calculate the work done in the

Q. 11. Write chemical reactions to prepare ethanamine from :
(i) acetonitrile
(ii) nitroethane

Q. 14. How many moles of electrons are required for reduction of 2 
2+moles of Zn to Zn? How many Faradays of electricity will be 

required?

>B + HO2
Ba(OH)2

Q. 12. Identify A and B from the following reaction :
CH,

I
2CH3 -C = O



from

(i)

(ii)

(iii) H
2(g)

0 Page 6

Q. 24. Define half life of first order reaction. Obtain the expression for 
half life and rate constant of the first order reaction.

Q. 23. Write the classification of aliphatic ketones with example. What 
is the action of sodium hypoiodite on acetone?

Q. 22. What is lanthanoid contraction?
Write preparation of acetic acid from
(i) dry ice
(ii) acetyl chloride.

Q. 26. Calculate the pH of buffer solution composed of 0.01 M weak 
base BOH and 0.02M of its salt BA.
[Kb=1.8><10 5 for weak base ]

7 I 5 I 2

+ 2H2°(!)

C(s) ^con/, 
2(g)

-»CO„, , 
2(g)

A H°= -393 kJ moF1 
c

AfH°=-286 kJ mol-1

AH0 =-726 kJ mol-1

+ °2(g)

4%)

Q. 19. Write chemical reactions of following reagents on methoxy  ethane.

(i) hot HI
(ii) PC15
(ii) dilute H2SO4

Q. 20. Explain cationic, anionic and neutral sphere complexes with 

example.

Q. 25. Calculate the standard enthalpy of formation of CH3OH 
the following data

+ ?02(g)CH3°H(1)

Q. 21. Calculate spin only magnetic moment of divalent cation of 
transition metal with atomic number 25.
Salts of Ti4+ are colourless. Give reason.



SECTION - D

H21
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Q. 28. Write the mathematical equation for the first law of 
thermodynamics for
(i) isothermal process
(ii) adiabatic process
Derive the relationship between pH and pOH.

Q. 31. Write chemical reactions for the following conversions :
(i) Ethyl bromide to ethyl methyl ether.
(ii) Ethyl bromide to ethene.
(iii) Bromobenzene to toluene.
(iv) Chlorobenzene to biphenyl.

Q. 30. Explain metal deficiency defect with example. Write chemical 
equation for preparation of sulphur dioxide from sulphur. Write 
uses of sulphur.

Q. 29. Define reference electrode. Write functions of salt bridge.
Draw neat, labelled diagram of standard hydrogen electrode 
(SHE).

Attempt any THREE of the following questions :

Q. 27. Define the following terms :
(i) Isotonic solution
(ii) Osmosis
Gold crystallises into face-centred cubic cells. The edge length 
of unit cell is 4.08 x 10 8 cm. Calculate the density of gold.
[ Molar mass of gold = 197 g mol-1 ]
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The question paper is divided into four sections :

(1) 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.

(2) Section B : 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).

(5) Use of the log table is allowed. Use of calculator is not allowed.

(6) Figures to the right indicate full marks.

(———
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kg

(ii) eo

a
Js

SECTION - A

|10|

I
(b) 42

(c) (d) 2 10
0 7 3 7 Page 2

(b) energy
(d) mass

8.85xl0~12

-!9C

i
V2

c2
Nm2

(ii) The average value of alternating current over a full cycle is 
always.
[ IQ = Peak value of current ]

(a) zero

Q. 1. Select and write the correct answers for the following 
multiple choice type of questions :

(i) The first law of thermodynamics is concerned with the 
conservation of 

(a) momentum 
(c) temperature

(7) For each multiple choice type of question, it is mandatoi i to
write the correct answer along with its alphabet, e.g., (a)..... /
(b) /(c) /(d) No marks(s) shall be given, if OMO the 
correct answer or the alphabet of the correct answer is written. 
Only the first attempt will be considered for evaluation.

(8) Physical Constants :
(i) mass of electron m = 9.1 x ]0~31

(iii) 71 = 3.142

(iv) charge on electron e = 1.6 x 10
(v) p0 = 4n x 1O“7 Wb/Am

(vi) h = 6.63 x 1O~34

(vii) C = 3 x 1 o8 m/s



e

(b)

(d)(c) T

-2
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1_

(a) velocity
(c) frequency

(a) mg

(c) 3 mg

(b) wavelength
(d) amplitude

(b) 2 mg

(d) 6 mg

T

(b) 30°

(d) 90°

(a) 0°
(c) 45°

(iv) The property of light which does not change, when it travels 
from one medium to another is 

(v) The root mean square speed of the molecules of a gas is 
proportional to .
[ T = Absolute temperature of gas ]

(iii) The angle at which maximum torque is exerted by the 
external uniform electric field on the electric dipole is

(vi) The unit Wbm

(a) hemy

(c) dyne

(vii) When the bob performs a vertical circular motion and the 
string rotates in a vertical plane, the difference in the tension 
in the string at horizontal position and uppermost position 
is 

is equal to.

(b) watt

(d) tesla



I

(a) 4:1 (b) 5:3

(a) 10 cm/s (b) 20 cm/s

(c) 100 cm/s

18]

0 Page 47 3 7

(c) 1:4 (d) 1:16

(x) The equation of .a simple harmonic progressive wave 
travelling on a string is y = 8 sin (0.02 x - 4z) cm. The 
speed of the wave is  

(iv) Write the Boolean expression for Exclusive - OR (X - 
OR) gate.

(iii) Is it always necessary to use red light to get photoelectric 
effect?

(v) Write the differential equation for angular S.H.M.

(vi) What is the mathematical formula for third postulate of 
Bohr’s atomic model?

(d) 200 cm/s

Q. 2. Answer the following questions :

(i) Define potential gradient of the potentiometer wire.

(ii) State the formula for critical velocity in terms of Reynold’s 
number for a flow of a fluid.

(viii) A liquid rises in glass capillary tube upto a height of 2.5 
cm at room temperature. If another glass capillary tube 
having radius half that of the earlier tube is immersed in 
the same liquid, the rise of liquid in it will be.

(a) 1.25 cm (b) 2.5 cm
(c) 5 cm (d) 10 cm

(ix) In young’s double slit experiment the two coherent sources 
have different amplitudes. If the ratio of maximum intensity 
to minimum intensity is 16:1, then the ratio of amplitudes 
of the two source will be 



SECTION - B

[16]Attempt any EIGHT questions of the following :

Q. 4. What are polar dielectrics and non polar dielectrics?

Q. 5.

Q. 7. What are harmonics and overtones (Two points)?

Q. 8. Distinguish between potentiometer and voltmeter.

Q. 9. What are mechanical equilibrium and thermal equilibrium?

P. T. O.Page 577 30

(viii) Calculate the moment of inertia of a uniform disc of mass 
10 kg and radius 60 cm about an axis perpendicular to its 
length and passing through its centre.

(vii) Two inductor coils with inductance 10 mH and 20 mH are 
connected in series. What is the resultant inductance of 
the combination of the two coils?

Q. 11. Plane wavefront of light of wavelength 6000A is incident on 
two slits on a screen perpendicular to the direction of light rays. 
If the total separation of 10 bright fringes on a screen 2 m away 
is 2 cm, find the distance between the slits.

Q. 6. Derive an expression for the radius of the n 
electron in hydrogen atom.

Q. 3. Define moment of inertia of a rotating rigid body. State its SI 
unit and dimensions.

Q. 10. An electron in an atom is revolving round the nucleus in a circular 
orbit of radius 5.3 x 10-llm with a speed of 3 x 106 m/s. Find 
the angular momentum of electron.

What is a thermodynamic process? Give any two types of it.

th Bohr orbit of the



SECTION - C

[24] ♦"

0 7 3 7 Page 6

Q. 20. Derive an expression for emf (e) generated in a conductor of 
length (1) moving in uniform magnetic field (B) with uniform 
velocity (v) along x-axis.

Q. 18. Define:
(a) Inductive reactance
(b) Capacitive reactance
(c) Impedance

Q. 17. Prove that the frequency of beats is equal to the difference 
between the frequencies of the two sound notes giving rise to 
beats.

Q. 16. What is magnetization, magnetic intensity and magnetic 
susceptibility?

Attempt any EIGHT questions of the following :

Q. 15. With the help of a neat diagram, explain the reflection of light 
on a plane reflecting surface.

Q. 19. Derive an expression for the kinetic energy of a body rotating 
with a uniform angular speed.

Q. 12. Eight droplets of water each of radius 0.2 mm coalesce into a 
single drop. Find the decrease in the surface area.

Q. 13. A 0.1 H inductor, a 25 x 10-6 F capacitor and a 15Q resistor 
are connected in series to a 120 V, 50 Hz AC source. Calculate 
the resonant frequency.

Q. 14. The difference between the two molar specific heats of a gas is 
9000 J / kg K. If the ratio of the two specific heats is 1.5, 
calculate the two molar specific heats.



SECTION - D

1121

P. T. O.
7370

Q. 25. An cmf of 91 mV is induced in the windings of a coil, when the 
current in a nearby coil is increasing at the rate of 1.3 A/s, what 
is the mutual inductance (M) of the two coils in mH?

Q. 21. Derive an expression for terminal velocity of a spherical object 
falling under gravity through a viscous medium.

Q. 22. Determine the shortest wavelengths of Balmer and Paschen 
series. Given the limit for Lyman series is 912 A.

Q. 23. Calculate the value of magnetic field at a distance of 3 cm from 
a \ cry long, straight wire carrying a current of 6A.

Q. 26. Tw o cells of emf 4V and 2V having respective internal resistance 
of IQ and 2Q are connected in parallel, so as to send current 
in the same direction through an external resistance of 5Q. Find 
the current through the external resistance.

2
Q. 24. A parallel plate capacitor filled with air has an area of 6 cm and 

plate separation of 3 mm. Calculate its capacitance.

Attempt any THREE questions of the following :

Q. 27. Derive an expression for a pressure exerted by a gas on the 
basis of kinetic theory of gases.

Q. 28. What is a rectifier? With the help of a neat circuit diagram, 
explain the working of a half wave rectifier.

Q. 29. Draw a neat, labelled diagram of a suspended coil type moving 
coil galvanometer.

The initial pressure and volume of a gas enclosed in a cylinder 
are 2 x 105 N/m2 and 6 x 10“3 m3 respectively. If the work 
done in compressing the gas at constant pressure is 150 J, find 
the final volume of the gas.

Page 7
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Q. 30. Define second’s pendulum. Derive a 
second’s pendulum.

A particle performing linear S.H.M. has maximum velocity 25 
cm/s and maximum acceleration 100 cm/s2. Find period of 
oscillations.

Q. 31. Explain de Broglie wavelength. Obtain an expression for de 
Broglie wavelength of wave associated with material particles. 

The photoelectric work function for a metal is 4.2 eV. Find the 
threshold wavelength.
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Instructions :

4Select the correct alternative and rewrite the sentence :1. (A)

Questionnaire is use for (a)

Advertisement(i)
Publicity(ii)

(iii) Market Survey

Market Planning(iv)

The Head Quarter of MITCON is at (b)

(i) Pune

(ii) Nagpur

(iii) Aurangabad

(iv) Nasik

The stores all incoming materials are recorded in (c)

(i) Material Receipt Book

(ii) Cash Book

Material Issue Book(iii)

Journal(iv)

1 [P.T.O.M-501]

(1) All questions are compulsory.
(2) All questions carry equal marks.
(3) Figures to the right indicates full marks.

Max. Marks : 60
■■ —'j

GENERAL FOUNDATION COURSE (90)
ENTREPRENEURSHIP DEVELOPMENT

Time : 27, Hours
- ------------— - - -



(d) 

Market Research(i)
Salesmanship(ii)

(iii) Market Survey

Standardisation(iv)
4(B) Match the pairs :

Group ‘B’Group ‘A’

1978(i)(a)

Campus Interview(ii)(b)

(iii) 1982(c)

(d) Source of Recruitment Manufacturing Business(iv)

(v) NABARD

(C) State wheather following statement are true of false : 4

(a)

(b)

(c)

(d)

Define and explain : (Any Four)2. 12
Small Scale Industry(a)

(b) Consumer

Project(c)

Break-even Point(d)

Self Employment(e)

(f) Recruitment

M-501] 2 [Contd.

Water transport is the fastest and costliest mode of Transport.

The project report provides all details in a new unit.

Financial assistance by the 
Bank in Rural Area

Establishment of District
Industries Centre

Production of Sugar from 
Sugar Cane

A new venture ideas are created through Micro-observation, 
immotiveness and research.

The project report is essential for procuring financial assistance from 
bank and financial institution.

is an art of diverting the mind of the customers to procure 
the goods.



Write short notes : (Any Four) 123.

Industrial Development Bank of India(IDBI)(a)

Search for Business Idea.(b)

Maharashtra Small Scale Industries Development Corporation (MSSIDC)(c)

Element of Cost(d)

Objects of Book-keeping and Accounting(e)

Four P’s of Marketing(f)
12Answer in brief : (Any Four)4.

Write qualities of Good Entrepreneur.(a)

Write process of Market Research.(b)

Write procedure in setting up an Enterprise.(c)

Write advantages of ABC Analysis.(d)

Write essentials of ideal wage payment system.(e)

Write means of Transport.(f)

Answer the following questions :5.

6Write determining of Project Size.(A)

6Write function of Marketing.(B)

OR

6What is the meaning of Budgetary Control and writes its advantages.(A)5.

6State advantage and disadvantage of Rail Transport.(B)

M-501/3
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51. ' (A)
Ohm.(a)

Infinite(i)

(ii) Zero

(iii) One

(b)
►

High Frequency(i)

(ii) A.F.

(iii) L.F.

(iv) None of these

effect.L.D.R. works on (c)
Photo emissive(i)

(ii) Photo junction

(iii) Photo conductive

(iv) Photo voltaic

[P.T.O.1M-503]

PAPER - I (EA)
APPLIED AND INDUSTRIAL ELECTRONICS

(1) All questions are compulsory.
(2) Figures to the right indicate full marks.
(3) Draw neat labelled diagrams wherever necessary.

[2022 I ml 12

Max. Marks : 80]

Select correct alternative and rewrite the following sentences :

The output impedance of an ideal Op-Amp is  

(iv) None of these

In signal processor of remote control coded signal is modulated with 
 carrier.

I
Instructions :

DAY -©



(d)

0.693 RC

(e)

5(B)

(d) C.M.R.R. (iv)

Shunt Motor(e) (v)

(vi)

(C) 5

(e)

M-503| 2 [Contd.

Rf

Ri

pV/sec

V/sec

Group ‘B’

Infinite

Constant Speed

Photo Volataic Effect

(a)

(b)

(c)

(d)

(a)

(b)

(c)

0.693 (Ra + Rb) C

1.1 RC

(i)

(ii)
(iii)

(iv) 

Slew

(i)

(ii)

(iii)

1
— Vcc
3

2
— Vcc3

None of these

rate of an Op-Amp is measured in

V/psec

m V/sec

State whether the following sentences are true or false :

The output pin of IC 555 is 6.

In FAX machine CCD devices are used for scanning.

In inverting amplifier positive feed back is used.

The speed of D.C. motor is directly proportional to applied D.C. 
Voltage.

The resistance of L.D.R. is directly proportional to intensity of incident 
light.

(i)

(ii)

(iii)

(iv)

Match the following pairs :

Group ‘A’

Inverting Op-Amp

IC 555 Trigger Voltage

Solar Cell

The time constant of monostable multivibrator is T 
second.



5

(a)

(b)

(c)

(d)

(e)

122.

Draw the circuit diagram of astable multivibrator using IC 555.(a)

List any three linear applications of an Op-Amp.(b)

(c)

(d)

(e)

(0
‘ 123.

(a)

(b)

Write not on Lamination Machine.(c)

Define any three parameters of an Op-Amp.I (d)

(e)

(0
124.

(a)

(b)

(c)

(d)

[P.T.O.3

Compare : Photodiode and Phototransistor

Explain the factors affecting the speed of D.C. Motor. (Any three)

State types of D.C. Motor.

State various applications of IC 555.

Explain the use of remote control system in Satellite Communication.

What is Scanner ? Explain its principle of working.

With the help of block diagram explain working of remote station.

Draw labelled pin diagram of IC 741.

Write a note on maintenance of Solar Panel.

(D) Answer the following in one sentence only : 

What is long form of RADAR ?

Which pin number is used for trigger in IC 555 ?

Which feedback is used in Op-Amp as non investing amplifier ?

Attempt any four of the following :

Explain working of Solar Cell with diagram.

Attempt any four of the following :

Enlist the applications of Remote Control.

Draw circuit diagram of an integrator using Op-Amp and give the output 
equation.

(e)

M-503]

Attempt any three of the following :

With circuit diagram explain working of bistable multivibrator using 
IC 555.

Write the names of basic building blocks of an Op-Amp.

Which machine is used to send documents at another place via 
telephone line ?



125. Attempt any three of the following :

Draw pin diagram of IC 555 and state use of any two pins.(a)

(b) Write any four applications of Solar Cell.

(c) one

Explain with circuit diagram speed control of D.C. Motor using transistor.(d)

State characteristics of an Ideal Op-Amp. (Any four)(e)

6. Attempt any one of the following : 6(A)
I

Explain principle, construction and working of Photodiode.(a)

(b)

(B) Attempt any one of the following : 6

Explain working of FAX Machine with block diagram.(a)

(b)

1

M-503/4

Draw symbol of (i) Photodiode (ii) Photo-transistor. Write any 
application of each.

Draw functional block diagram of IC 555 and explain function of 
each block.

With circuit diagram, explain working of Op-Amp as adder and write 
formula for output voltage.
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(A) Select correct alternatives and rewrite the sentence : 51.

is used in thermometer.(a) 

(i) Thermistor

(ii) LDR

(iii) LVDT

(iv) None of these

material.Inner surface of CRT screen is coated with (b)
I

(i) Silicon

(ii) Germanium

(iii) Phosphorus

(iv) None of these

card is used in cellphone to store large data.(c) 

(i) SIM

(ii) Memory

(iii) ATM

(iv) None of these

1 [P.T.O.M-542]

(1) All questions are compulsory.
(2) Figure to the right indicate full marks.
(3) Draw suitable diagrams wherever necessary.

ELECTRONICS TECHNOLOGY 
PAPER - II (EB) 

MODERN INSTRUMENTS AND 
COMMUNICATION SYSTEMS

4 Pages Max. Marks : 80 
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(d) 

(i) RYB

(ii) RGB

(iii) RRB

(iv) None of these

section is faulty.(e) In dead TV receiver 

(i) VIF

(ii) Scanning

(iii) Power Supply

(iv) Sound

5(B) Match the pairs :

Group ‘A’ Group ‘B’

Solar Cell (i) Interlace Scanning(a)

(b) Cellphone Photovoltaic Effect(ii)

Router (iii)(c) Agitator

(d) T.V. Receiver (iv) Multiple Connections

Washing Machine(e) (v) Photoemissive Effect

(vi) GPS

(C) State whether the following sentences are ‘true’ or ‘false’ : 5

(a) Thermocouple is used for measuring temperature.

(b) Fiber optic cable carries light signal.

FM consists of only two side bands.(c)

(d) G.P.S. is primarily used for navigation.

Aspect ratio of TV Frame is 5:3.(e)

M-542] 2 [Contd.

are primary colours in T.V. System.



(D) Answer the following in one sentence : 5

Define Active Transducer.(a)

Write full form of CRT.(b)

What is the latest version of Bluetooth ?(c)

(d) What is Transponder ?

(e)

2. 12

(a)

(b)

Write a short note on I-Pod.(c)

(d)- Define Frequency Modulation with neat Waveform.

(e) Draw front panel diagram of CRO.

(0 State factors which should be considered while selecting a transducer.

3. Attempt any four of the following : 12

Write a note on Thermistor.(a)

(b) Draw block diagram of Function Generator.

Write applications of DMM.(c)

(d)

(e)

(0
4. 12

(a)

Explain AC 'and DC voltage measurement using CRO.(b)

(c)

Draw block diagram of colour T.V. Receiver.(d)

Draw construction diagram of Solar Cell and explain its working.(e)

3 [P.T.O.M-542|

State various International Standards used for TV transmission as per 
CCIR-B in India.

Write principle of working for condensor microphone. Draw its construc
tional diagram with lables.

Write advantage of LED TV over CRT hated TV. « 

Attempt any three of the following :

Which type of motor is used in Washing Machine ?

Attempt any four of the following :

Define Passive Transducer and give any two examples of it.

State various applications of GPS.

Explain necessity of Modulation.

Write short note on Bluetooth Technology.



125.

(a)

(b)

(c)

(d)

Draw block diagram of MP3 Player and explain its working.(e)

6. (A) Attempt any one of the following : 6

(a) Draw block diagram of CRO and explain its working.

(b)

(B) 6

(a)

(b) Draw block diagram of TV Transmitter and explain its working.

M-542/4

Explain working of Washing Machine with simple study/block 
diagram.

Attempt any one of the following :

Draw block diagram of Fiber-optic Communication System and 
explain its working.

Attempt any three of the following :

Draw construction diagram of Loudspeaker and explain its working.

Write advantages of Digital Multimeter over Analog Multimeter.

Write various applications of Cellphone.

Compare AM with FM. (Four Points)
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1.

1(a)

1.21

(b)
 1

(i)

topology. 1

[P.T.O.1V-133]

(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.

[Time : 3 Hours Max. Marks : 50
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(A) Select correct alternatives from the following sub-questions and rewrite the 
complete sentences :

The ripple factor of half-wave rectifier is .

(i) M2

(ii)
(iii) 0.48

(iv) ,0.50
In LVDT transducer, the two secondary windings are connected

DAY 

f2022| HI | 23

Only in series ■

(ii) Only in parallel
(iii) Series opposite
(iv) Series and parallel

(c) ■ If any one node fails, the entire network fails in 
(i) Star

(ii) Ring
(iii) Bus
(iv) Tree



(d)
1

• (B)

(a)
3

(b)
3

(c)

3

2. (A)
(a) 3

(b) 3

Iz
Is 15 mA

Vin 9V Vz - 6V
<

o-

(■c)

3 ■

(B)

an
4

(b)
4

3. (A)

in CRT. 3

3

V-133] 2 JContd.

Draw pin configuration of IC 741, write any four specifications of 
IC 741.

(i)
• (ii)

(iii)
(iv)

II
Rb=1.5kQ

o—>

In- Monostable Multivibrator using IC 555, the output of IC switches 
from high to low, if threshold voltage is •

Greater than ’/_ Vcc

Attempt any one of the following :

(a) Explain Op-Amp as subtractor using circuit diagram. Derive 
expression of its output voltage.

Define Modulation. Explain the necessity of Modulation in 
Communication.

Answer any two of the following :

What are the advantages of DMM over analog multimeter ?

Find Iz, Il and Rs in given Zener Regulator Circuit :
Rs 

AAA/V

--------  ----- . 3

Less than 2/3 Vcc

Greater than 2/3 Vcc

Less than V3 Vcc

Answer any two of the following :
Write the advantages of bridge rectifier over full wave rectifier using 
centre tapped transformer.
Explain Op-Amp-as an inverting amplifier using circuit diagram. 
Derive an expression to get output voltage.

In Astable multivibrator using IC 555. if RA = 10 KQ RB = 6KQ 
and C = 0.01 pF. Calculate charging time, discharging time and 
duty cycle.

Attempt any two of the following :

(a) With the help of diagram, explain electrostatic focussing i
(b) Explain RC Filter with diagram. Write its disadvantages.



(C) 3

2KQ2V

c Vout

(B)
4

(b) 4

4. (A)

3

3

(c)
3

(B)
4

4

5. (A)

(a)
3

(b) 3

3(c)

(B)
4

4

[P.T.O.3V-133]

X

(a)
(b)

(a)

(b)

Attempt any one of the following : 

(a)

(a)

(b)

Find out vout for the diagram given below : 
4KQ

|4KQ

as zero 
inverting applications.

Attempt any one of the following :

Draw block diagram of Op-Amp. Explain function of each block.

Explain the use of Satellite as a Relay Station. Write merits and 
demerits of Geosynchronous Satellite.

Attempt any two of the following :

Draw labelled diagram of Cathode Ray Tube and explain function 
of each electrode.

Explain the working of LVDT as a Transducer. Draw neat diagram.

What are the merites and demerits of FM Over AM ?

Attempt any two of the following :

Explain Time Base Generator with circuit diagram.

Explain any three characteristics of Power Supply.

Explain Op-Amp as zero reference comparator for inverting and non

1KQ
VWW

2KQ 
AAAA—

4 V
2KQ

Explain 3-terminal fixed voltage regulator. Write its applications.

Explain LAN, MAN and WAN in networking.

Answer any one of the following :

Define Active Transducer. Write a note on Piezoelectric Transducer.

Explain the use of Op-Amp as a :

(i) Voltage Follower

(ii) Sign Changer with circuit diagrams

OR



5.

3(a)

3Write any six ideal characteristics of Op-Amp.(b)

Draw the internal block diagram of IC 555. Explain its working. 3’ (c)

(B) Attempt any one of the following :

4Explain the following terms of frequency moducation :(a)

(i) Frequency Deviation
I

(ii) Centre Frequency

(iii) Modulation Index

(iv) Guard Bands

(b)
4

V-133/4

Draw circuit diagram of 
Explain its working.

(A) Answer any two of the following :

Explain the use of CRO for the measurement of AC and DC voltages.

a transistorised series voltage regulator.
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(a) 1

(b)
1

(c) 1
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(J) All questions are compulsory.
(2) Draw neat labelled diagrams wherever necessary.
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(4) Use of log tables is allowed.
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(A) Select correct alternatives from the following sub-questions and rewrite the 
complete sentences :

The 2’s complement of binary number 1000 is .
(i)

(ii)
(iii)

(iv)

------
(E)

0111
1010
1001
1000

select inputs are required for construction of 1 : 32 
Demultiplexer.

(i) 3

(ii) 4

(iii) 5
(iv) 6
In JK-Flip-flop, if J=K=1, then output state is .
(i) race
(ii) toggles
(iii) set
(iv) reset



(d)
1

(i) 3

(ii) 7

(iii) 15

(iv) 31

Attempt any two of the following :(B)

3Compare between Inclusive OR and Exclusive OR Gates.(a)

(b)
3

(c)
3

Attempt any two of the following :(A)2.

3Define following binary terms :(a)

Bit

(ii) Nibble

(iii) Byte

Explain half adder using logic diagram and truth table. 3(b)

Explain J-K Flip-flop with the help of logic diagram. 3(c)

Attempt any one of the following :(B)

4

F, = Zm (3, 5, 6, 11)

F2 = Zm (2, 6, 10, 13)

2V-167] [Contd.

Explain the working of 3-bit asynchronous counter using logic 

diagram. Write its truth table.

Define Multiplexer. Explain the working of 4 : 1 MUX using, 
rotary switch.

(a) • Implement the following multioutput combinational logic circuit using 
4-line to 16-line decoder.:

For the construction of 4-bit simultaneous A/D converter 
comparators are required.



(b) Write a note 4

(i) COM

(ii) Impact Printers

(iii) Non-impact Printers

(iv) Plotters

3. (A) Attempt any two of the following :

Explain 8-bit controlled inverter using EX-OR gate.(a) 3

(b) Write the classification of logic families. 3

(c)
3

(B) Attempt any one of the following :

Explain double-dabble method using suitable examples.(a) 4

(b)
4

4. (A) Attempt any two of the following :

Prove the following Boolean equation using Boolean algebra :(a) 3

(b) Explain the circuit of TTL NAND gate. Write its truth table. 3

(c) Write the concept of 1-bit memory cell using NAND gates. 3

(B) Attempt any one of the following :

(a) Implement the following logic equation using Demultiplex and gates. 4

Yi = ABCD + ABCD + ABCD

ABCD+ABCD+ABCD

4

[P.T.O.3V-167]

Draw block diagram of Counter Type A/D Converter. Explain it 
working. Write its advantages and disadvantages.

Explain T-flip-flop with logic diagram and truth table. Draw 
Waveforms.

Y2

(b) Draw block diagram of Digital Computer. Explain the function of each 
block.

on the following output devices :

AB ■ C+ A (B + C) =' A + BC



5. (A)
(a)

3
3

3
Mod - 10
Mod - 22
Mod - 37

(B)
(a)

(b)
4

5. (A)
(a)

3

+ 0111

(ii) 1100
- 0011

(b)
3

(c)
3

(B)

4

4

V-167/4

Draw logic diagram of EX-OR gate using NAND gates. Write truth 
table of EX-OR gate :

(b)
(c)

Explain R-2R ladder type D/A converter using circuit diagram. Write 
the formula to get output voltage.

Attempt any one of the following :
(a) Draw BCD to Decimal decoder using basic gates. Explain the working 

with truth table.

(b) Explain Decade counter using logic diagram and timing diagram. Also 
write is truth table.

Attempt any two of the following :
Draw the circuit diagram of TTL Inverter. Explain its working with 
truth table.
Explain priority encoder using 1C 74147 and write its truth table. 
How many Flip-flops are required to construct each of the following 
counters :

(i)

(ii)
(iii)

Attempt any one of the following :
Convert the following :

(i) (110 11 -01)7= ( ? )(H0 H-01)2=(?)|0 = (?)16

(ii) (25-7)|0=(?)2 = (?)16
Explain 4-bit weighted register type D/A converter using circuit 
diagram. Give any two disadvantages.

OR
Attempt any two of the following :

Write the rules of binary addition and subtraction. Solve addition and 
subtraction. Solve the following using binary rules :
(i) 1011

e
4
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Instructions :

1.

(a) 1

6

(b) 1

(c) bit microcontroller. 1
4

V-168] 1 [P.T.O.

(J) All question are compulsory.
(2) Figures to the right indicate full marks.
(3) Draw neat diagram ■ wherever necessary.
(4) Use of any type of calculator is not allowed.
(5) Comments are must in assembly language program.

(i)
(ii) 8
(iii) 32
(iv) 16

(i)
(ii) Complement

(iii) Increment

(iv) Compare

8051 is a 

DAY 

[2022| III | 25

S C-

(A) Select the correct alternative and rewrite the following :

8085 Microprocessor consist of general purpose registers.

(i) 4

(ii)
(iii) 8
(iv) 16

is not an example of logical operation of 8085 Microprocessor.

Rotate



1Bandwidth of telephone line is (d)

3 to 4 KHz(i)

30 to 40 KHz(ii)

(iii) 10 to 100 KHz

(iv) 50 to 80 KHz

Answer any two of the following :(B)
3Explain following registers of 8085 Microprocessor :(a)

Instruction Decoder(i)
(Temporary Register(ii)

Stack Pointer(iii)
3What do you mean by interrupt ? Explain Software Interrupt.(b)

(c)
3

Answer any two of the following :2; (A)

Compare Microcontroller with Microprocessor. 3(a)

(b) What do you mean by Modem ? Explain its types. 3

Explain following pin’s of 8085 Microprocessor :(c) 3

(i) STD

(ii) HOLD

(iii) IO/M

Answer any one of the following :(B)

(a)
4

(b) Explain any four characteristics of Co-axial Cable. 4

V-168] 2 [Contd.

Explain the programming model for 32-bit version of x-86 family with 
suitable diagram.

What do you mean by Flag Register ? Explain it bit pattern by giving 
an example.



3.

(a) 3

(b) 3

(i)

(ii)

(iii)

• (c)

3

ORA L

(ii) ANA L

(iii) RRC

Answer any one of the following :(B)

Compare the characteristics of UTP Cable and STP Cable. 4(a)

4(b) Flag Register contains data D9H. Interpret its meaning.

Answer any two of the following :4. (A)

Write the addressing mode of following instructions : 3(a)

(i) RAL

STA C500 H(ii)

ADD C(iii)

MV1 B, 55 H(iv)

MOV M. A(v)

INR A
3(b)
3(c)

(B)
4(a)
4

[P.T.O.3V-168]

Explain LAN. WAN and MAN.

Answer any one of the following :

Explain any four advantages and four.application of Microcontroller.

(b) Explain Repeater and Router.

(vi)

What is Microprocessor ? Write features, of 8085 Microprocessor.

(A) Answer any two of the following :

Explain following instructions of 8085 Microprocessor.

Explain following addressing modes of 8085 Microprocessor :

Immediate Addressing

Register Indirect Addressing

Direct Addressing

The Accumulator contains the data 76H and the register L contains 
the data A6H. What will be the contents of accumulator in hex after 
execution of each of the following instruction independently :

(i)



5. Answer any two of the following :

(a)

5

(b)

5

(c)

5

OR

5.

(a)
5

(b)

5

(c)

5

V-168/4

Write an ALP to count the number of odd data byte occurring in a block, 
starting from memory location 2501H to 25FFH. Store the result at the 
memory location 2600H.

A Hex number is stored at location 21 OOH. Write an Assembly Language 
Program to interchange its digit, the new number is to be stored in 2105H. 
Add original number with new number and store the result at location 
2105H.

Write an Assembly Language Program to find the product of two numbers 
stored in memory location C005H and C006H. Store the result in C000H 
and C001H.

A block of data is stored in memory location from Cl 01 FI to C10AH. Write 
an Assembly Language Program to transfer the block in reverse order 
to memory location C200FI and onward.

Answer any two of the following :

Write a subroutine to fill the memory location 2501H to 25FF H with Hex 
number 01H to FFH.

Write an Assembly Language Program to add two BCD number stored 
at location 2500H and 2501H. Place the BCD result in location 2502H 
and onward starting with LSB.
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[cfccll

snfe -hihi-m hpiRchA ^h-omi

?l®dld

( 3 ) WRT 3rf^oqcfcfl -

■SPidi d Idl'd I 

cbodtAdl 314 f^I.

MdWId TTdcT 'few, ^RWH ®h<rlulft ^FF. FJldf d^-bft 3K^; WT, 

q4, *nn, wi wf yrfa4*n^n d-ucfA, ^)C,°5 
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■d^^oTl A^cdd q^dlfe. d£l<3^MI f^Fd f^FT d^l<dMld '^FTF 
>o ex

Ucblchl, ffe 3nfuT feqcd)-c|| A^l TF^F ^FMFF cbJlul ^l^lld 

<l^d^l spprn ^TWFTT, HTcft ^lfeull^l 3J[fe eft Idcb0(1111^1 

$Adddl Azof, "dft ‘ 3FFTT HIUH ’ AdF-lIdl dfi?c|< <FH AeT 3^. 

3FFt <IAcb# Wt 3ntcf. WU 3FM MlpA. cdfeldcped 

<lfed MlRA. 3F^t ■qT^T T^WMdl'HlJ) d^l^dl Tp

3n^tcf. qrdi 3Bjy "dlFT feV£3R dl<J>< qi <fean4l<4ldl 

34lpJ| 341^ led I Adlddl 34)3^ 3^Ff qVRpFT ‘g^IFSn

34<iAA 3T^C dloilfed Feft ^RW^IT’?TH^fWWR 

■^tA. A 34F-oMHI<4ol|i <4hh WTRFT Adlddl ^eTTd, ^TWRcTT qfel 

<4-Hid eft d?luldl?

. (X)

HT°p ^c3 cip lenl, ’ qi fcftiHFdl ^fel
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-> (?)

3 d MI I 3TT^lt '^H't jW ^dt HRT :

At $dAd 3ddl. ^c5 *H<dl. ^ldRJI Aqd'Jiclod Ad). cdl^l 

ddcdA) fe^cbl $dA>d dd^dl. <ldM] AAd wAAl fd^T Ad 

AAd dA 'Jjd. dl^< Ml$d) At 34 H Ad Id 3da3|<J)cdc£cx5)d AHR 

dldAdl. <MHlardl WRT $4l£Nl, RTMI AdTdRiAld Ater 

dPlAdl. cdl^qid<-dl MI^RiAld W ^TlMAoTl. WdT FddFdqie 

3T^H ^41A<r11 M?4d*), chl<ul 3Hd7 Midd M$AA did-<41A did 

d? <MmAA 344Hdld. dd ^ull44 dldnd), At A cd Hdl Md< 34 |cj^A. 

W <4H3R^Ad 3TRd. WHTf^Tdl-cbla^l (AddMl-R<AdMI 

34<4dld. Kd3^1 Ad 34-Hd. Hdl dldd, 3ddd dd 

iTd 3THd, JddO ^Ad 34-Hd.

34lMdd dd "dT 'gWS <l!dd1dA<d)d, ^[1^0644< d$bl^ld- 

^<sTld, fch<rdAl-Acd<4<-rMc|od4H< $ddl<rdl Jdl^l 

dlAilAc^sfld, Ml<o^l^fd <ddd’ddl dlMdM^dld. di <4H4R^ 

fd 3TU cAuld d? Hid 3TT^? °AbA 34l^d?

chNldl ddcAd) 3ni? ? HW ^lA fd At HI -H I'd HI 

A^dt, 3TVlt 34-Hlid) Hdldl Hd nf dlJ|d TT^A? % )^l)H®IH 

dft 34lRd^llchA d? Hdldl 3A^H Ad dl^ld? Hlddldl fd^Tdfeft 

At 3jte ■jHi^yiArr^H WJd <|RA1 3nt, dt HI 3MTRH, 

■^A^d I d? HT^t ?....

(3TT) l^idld

(O ^jdtnru :

4i^Piji A ®i d^ Mod-cq i fe^cblqd

AxgcbA nif^ Adi ^vA

(?) HdrAtAnn-
(H) A43eft $dA>d RdSdA 3M^d\ cbRd.....

(?) Mi4sRidi fAqRqid 3t^h ^iAdi nwt,

HHUd
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(^) ^41ft oTTOlft TO%, TOTO..........

(I) ’HHM A ^ft T^ujl’qd TO^, w.

fftft TOftlTOTO ^1-oMldtH TO*T cjH^TO TO2 TOU.

‘TOTT TOTO, TOTOT 7J7? TO
 cR)cT fTOTOlTO J^ldl cbcdAdl 3AT^f ’H'^. cf)<|.

(? ) ^Idld <idMMl TOTOt TOT :

( ) ftTOH ■’jnf TOT :

(^) WTOTOT *-$dA..............

(T) ^^ft’qftft^ftitro...........
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    <iJTOTOT, [<*41<^-ftc||od, ft|^cb-3lfc|^ch, ft TgTOTT TOTT
     HHl cjftl^dftdl toA<TO TO lift I ftTO 7TO o-H ci$l<ld 

 ^ilAdl 34<4dl 3-||ft| 1TOTOI cl | ®i <| <s( <-d ^HldlA d3cd d^cd ftftjyf 
  TOft7n ^uP^’iTOA. toA H^cccllA TOTO ^’ul4 TOT^fTOdNI 

 TOTO Adddl H-HdA
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(6)

(R)

WT dfecl

KB| dfecl
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®ns?

Tl^T Hldld, ■Rt ’U dkci

cfiTcf 31^41 dd^i
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^cft ?. (3T) 1 c4l rt chfcicl’ctii arrant cftt :
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(^) 3icildid chkddd< fe<oqi Ricvicb Wet.
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(?) <3 led! cd -dlchdl 1jyf ^TT :
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1 00 5
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SECTION -1 : PROSE 
(Reading for Comprehension, Language Study, 

Summary and Mind Mapping)

k___________ :___________________________________________ >
Important instructions :

Each activity has to be answered in complete sentence/sentences. 
Answers written in only one word will not be given complete credit. 
Only the correct activity number written in case of options will not 
be given any credit.
Web diagrams, flow charts, tables etc. are to be presented exactly 
as they are with answers.
In point 2 above, only the words written without the presentation 
of activity format/design, will not be given credit. Use of colour 
pens/pencils etc. is not allowed. (Only blue/black pens are allowed.) 
Multiple answers to the same activity will be treated as wrong and 
will not be given any credit.
Maintain the sequence of the Sections/Question Nos./Activities 
throughout the activity sheet.

Q. 1. (A) Read the extract and complete the activities given below : (12) [16]

At a comer of Sixth Avenue electric lights and cunningly 
displayed wares behind plateglass made a shop window



I

«
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attractive. Soapy took a stone and dashed it through the 
glass. People came running, round the comer, a policeman 
in the lead. Soapy stood still with his hands in his pockets, 
and smiled at the sight of brass button.

“Where’s the man that done that ?” inquired the officer 
agitatedly.

“Don’t you think that I might have had something to 
do with it?” said Soapy, with a friendly voice, as one greets 
good fortune.

The policeman refused to accept Soapy even as a clue. 
Men who smash windows do not remain to chat with the 
police. They take to their heels. The policeman saw a man 
half-way down the block running to catch a car. With drawn 
club he joined in the pursuit. Soapy, with disgust in his heart, 
drifted along, twice unsuccessful.

On the opposite side of the street was a restaurant of 
no great pretensions. It catered to large appetites and modest 
purses. Its crockery and atmosphere were thick; its soup 
and napery thin. Into this place Soapy betook himself without 
challenge. At a table he sat and consumed beefsteak, 
flapjacks, doughnuts and pie. And then he told the waiter 
the fact that the minutest coin and himself were total strangers.

“Now, get busy and call a cop,” said Soapy. “And 
don’t keep a gentleman waiting.”

“No cop for you,” said the waiter, with a voice like 
butter cakes and an eye like the cherry in the Manhattan 
cocktail. “Hey, Con!”

Neatly upon his left ear on the callous pavement two 
waiters pitched Soapy. He arose, joint by joint, as a 
carpenter’s rule opens, and dusted his clothes. Arrest seemed



(2)

(2)

(c)

(2)
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now but an elusive dream. The island seemed very far away. 
A policeman who stood before a drugstore two doors away 
laughed and walked down the street.

Al. True/False:

(a) Soapy broke the glass of the shop window.

(b) Nobody heard the breaking of the glass window.

(c) The policeman chased Soapy.

(d) Soapy did not run away from the place.

A2. Rearrange :

Read the following sentences and state whether they 
are true or false. Correct the false statements and rewrite 
them.

Rearrange the following statements in order of their 
occurrence in the extract.

(a) The policeman refused to accept Soapy even as a 
clue.

(b) Soapy took a stone and dashed it through the 
glass.

“Now, get busy and call a cop,” said Soapy.

(d) Soapy, with disgust in his heart, drifted along twice 
unsuccessful.

A3. Guess :
Read the following sentences and write down what it 
means.
(a) “Don’t you think that I might have had something 

to do with it ?”
(b) He told the waiter the fact that the minutest coin 

and himself were total strangers.
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A4. Personal response :

Suppose you are a manager of a hotel, a poor boy has 
taken dinner in the hotel and then he found, he has not enough 
money to pay the bill. Describe how you will react in the 
situation.

(ii) Men who smash windows do not remain to chat 
with the police.
(Make the above sentences simple)

A6. Vocabulary:

Match the following words in column ‘A’ with their 
meanings in column 4B’.

Column ‘A’
(a) gibberish
(b) enchantment
(c) arrest
(d) pitched

B1. Grammar / Language Study (Non-Textual Grammar) —
Do as directed :

(i) We can accept our life gracefully.
(Rewrite using modal auxiliary showing ‘compulsion’)

(ii) As I entered the post office, the Post Master presented 
me with a telegram.
(Begin the sentence with “No sooner.

(iii) The mother looks after her child.
(Make it a rhetorical question)

A5. Language study:

(i) On the opposite side of the street was a restaurant 
of no great pretensions.

Column ‘B’
(i) magic
(ii) meaningless speech
(iii) threw
(iv) nab
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B2. Spot the error in the given sentence and rewrite the correct 
sentence.

Summers in Delhi are extreme hot.

Q. 2. (A) Read the extract and complete the activities given below : (12) [18]

“I don’t believe in taking the right decisions. I take 
decisions, I take decisions and then make them right.” One 
of them make them right. One of the Ratan Tata’s inspiring 
words which made me dream beyond shadows. I feel 
fortunate that I discovered him in the early stage of my life 
and now I am using his teachings to mould my future the 
way I want.

Even though Ratan Tata was bom in a very posh family 
of India, he never took money and power for granted. He 
graduated from Riverdale country from New York, Ratan 
Tata began his career in the Tata Group working on the 
shop floor of Tata Steel. After working for almost 10 years 
he was appointed as the director-in-charge of the National 
Radio and Electronics Company Limited (NEL.CO) in order 
to help its struggling finances. He worked hard building a 
better consumer electronics division but the economic 
recession and union strikes prevented him from achieving 
success and this success helped Tata to be appointed as the 
chairman of the Tata Group of companies. He started with a 
very basic job in his father’s company and today he owns a 
billion dollar company.

The tag of greatness does not come without making 
any sacrifices and this tag on Ratan Tata suits to its best.

Tata group launched its passenger car Tata Indica in 
the year 1998 but Tata Indica was a failure in its first year 
and the experiment seemed to be failing. Many people started 

1 Page 5
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advising Ratan Tata that he should sell the passenger car 
business. Ratan Tata also agreed to this and a proposal was 
given to Ford, they showed interest too. The three-hour 
meeting at Ford headquarters in Detroit, chairman of Ford 
(Bill Ford) said to Ratan Tata, “Why did you enter in the 
passenger car business when you were not knowing of it. It 
will be a favour if we buy this business from you.”

Ratan Tata decided to move back home. While travelling 
he was very tense as the feeling of being insulted was on his 
mind. After earlier failures, Tata Motors did well with its 
business of passenger cars but in the same period, Ford did 
very bad. In 2008 when Ford was on its way of bankruptcy, 
Tata Group offered Ford to buy its luxury car brand, Jaguar 
Land Rover. Ford arrived in Mumbai for the meeting. In the 
meeting, Bill Ford said to Ratan Tata, you are doing a big 
favour for us by buying- Jaguar-Land Rover is now owned 
by Tata Group and is currently making profits.
Al. Rewrite the following sentences as per their occurrence 

in the extract:
(a) He was appointed as the Director-in-charge of the 

National Radio and Electronics Company Limited.
(b) Tata Group launched its passenger car ‘Tata 

Indica’ in the year 1998.
(c) Bill Ford said to Ratan Tata, “You are doing a big 

favour for us by buying Jaguar-Land Rover.”
(d) He graduated from Riverdale country from New 

York.

A2. Explain:

The writer says, “I don’t believe in taking right 
decisions, I take decisions and then make them right.”



(2)A3.

(2)A4.

(2)A5. Grammar:

Do as directed.

(i)

(2)Vocabulary:A6.

(3)
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Personal Response :
Right decision at the right time is important success.
Express your opinion.

(B) Summary Writing:
Write a summary of the above extract with a suitable title 
with the help of the given points/hints.

Ratan Tata’s early career — early setback in passenger car 
business — his meeting with Bill Ford — his success in 
passenger car business — purchase of Ford’s Land Rover 
and Jaguar.

Give reasons:
Ratan Tata decided to sell his passenger car business.

Give antonyms.
(i) Profit
(ii) Prevent

He worked hard building a better consumer 
electronics division.

(Rewrite the sentence using the infinitive form of 
the underlined word)

(ii) Tata Group launched the passenger car Tata Indica. 
(Rewrite it beginning with ‘The passenger car Tata 
Indica....... ’)



(3)
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(C) Mind Mapping:
Develop a Mind-Mapping using your ideas and concepts 
to develop the topic ‘Proper Time Management.’

(i) Using the title connect your thoughts
(ii) Use your own design for branching and general 

structure
(iii) Try making 2-3 main and 2-3 subbranches

SECTION - II : POETRY
(Poetry and Appreciation)

Q. 3. (A) Read the extract and complete the activities given below : (10) [14] 

Afoot and light-hearted I take to the open road, 

Healthy, free, the world before me,

The long brown path before me leading wherever I choose. 

Henceforth I ask not good fortune,

I myself am good fortune,

Henceforth I whimper no more, postpone no more, need nothing, 

Done with indoor complaints, libraries, querulous criticisms, 

Strong and content I travel the open road.

The earth, that is sufficient,

I do not want the constellations any nearer,

I know they are very well where they are,

I know they suffice for those who belong to them. 

Still here I cany my old delicious burdens,

I carry them, men and women, I carry them with me 
wherever I go,

I swear it is impossible for me to get rid of them in return.
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T
Qualities needed 
on the journey 

of life.

A2. Analyse the line- I asked not good fortune, I myself 

am good fortune.

A3. Personal response :

Explain the importance of long path / road in man’s life. (2)

A4. Poetic Device:
Identify and explain the figure of speech in the following 
line.
Still here I carry old delicious burdens.

A5. Poetic creativity:
Complete the given lines using your imagination.
There is no way leading back.
I move forward

Al. Complete the web diagram about the qualities needed 
on the journey of life :

(B) Appreciation:
Read the given extract and write an appreciation of the 
poem using the following points.

Is anybody happier because you passed his way?

Does anyone remember that you spoke to him today?

This day is almost over, and its toiling time is through;



deed you did

n

Points :

SECTION - III

(4) [16]
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(i) Title of the poem, name of the poet.

(ii) Theme

(iii) Poetic devices, language

(iv) Values

(v) Your opinion about the poem.

Is there anyone to utter now a kindly word of you?

Did you give a cheerful greeting to the friend who came 
along?
Or a churlish sort of “Howdy” and then vanish in the 
throng?
Were you selfish pure and simple as you rushed along 
the way,
Or is someone mighty grateful for a 
today?

Can you say tonight, in imparting with the days that’s 
slipping fast,
That you helped a single brother of the many that you 
passed?

Is a single heart rejoicing over what you did or said;

Does a man whose hopes were fading now with courage 

look ahead?

(Writing Skills)

Q. 4. ‘ (A) Complete the activities as per the instructions given below:

(1) You are Gopal, a receptionist, in the office of a 
company manufacturing garments. A sales manager Mr. 
Deshmukh visited and handed over the sales report to



Gopal:

Mr. Deshmukh:
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be submitted to the general manager who was busy 
attending a meeting.

Mr. Deshmukh:

(3) Group Discussion:
You along with your friends Sujit, Rohit and Kishor

Page 11

Hellow! I am here to submit the 
available sales report to the 
General Manager.

I am sorry but the General Manager 
is in the meeting. Can you leave a 
message for him along with the 
reports?

Sorry, I have to leave immediately 
to collect the other reports. Please 
inform the General Manager, that 
I had to leave immediately and I 
will see him in the evening at 5:30 
P.M. with other reports. Thank 
you.

As a receptionist draft a virtual message for the General 
Manager.

OR

(2) Statement of Purpose :

You are so much interested in fashion designing. You 
have also participated in the various competitions and 
have shown your talent. Your friend is assisting you to 
make the career in fashion designing.

Draft a statement of purpose that will help you to 
get admission for the course in fashion designing at M. 
Rajeshwar College Arts, Hubli, Karnataka.

OR



(4)

OR

(4)
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discussing their likes and dislikes. But all are fascinated 
with the reading habit. Write a short group discussion 
in the form of dialogue telling the importance of reading 
for enhancing knowledge.

Interview Questions:

(3) Imagine that you have met with the topper in M.P.S.C. 
Examination. You wish to interview of him / her to know 
his/her journey of success. Prepare a set of 8 to 10 
questions to be asked.

(C) Attempt ‘Any One’ of the following activities :

Speech Writing:

(1) You wish to take part in the elocution competition which 
is organised by your college cultural committee. Prepare 
a speech on the topic “Mask for safety”.

OR

Report Writing:

(2) You are a representative of the N.S.S. unit of your 
college. Write a brief report of the camp in which various 
social activities including cleanliness have been 
conducted by all the participants.

OR

(B) Attempt ‘Any One’ of the following activities :

E-mail writing:

(1) Imagine that you are a shopkeeper of gift articles. A 
customer had given order for purchasing articles but 
you have some difficulties for giving delivery in time 
due to shortage. Write an email to him/her apologising 
for the delay.



(4)

OR
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(D) Attempt4 Any One’ of the following activities :
Film Review:

(1) Write a review of a film which you liked most with the 
help of following points.
- Story I Theme
- Producer / Director
- Special features of direction
- Characters: Conflict
- Music / Dance I Songs / Photography etc.

- Your opinion

(2) Compering :

On the occasion of the inaugural function of ‘Sports 
Day’ you have been the responsibility to compere : 
Draft a script of the same. Use the following points.

— Brief introduction
Lighting the lamp / Inauguration

~~ Welcome the guests
- Chief guest’s address
— Vote of thanks

OR

Expansion of Idea:

(3) Expand the following idea by using the points - 
‘Time and tide wait for none’.
- Meaning of the proverb
- Importance of time
- Proper time management
- Add your own points



OR

SECTION - IV

(LITERARY GENRE - NOVEL)

(2)

I

(2)

(b) plot, novella, setting, theme
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Blog writing:

(2) Write a blog in appropriate format on “Necessity of 
Social awamess” regarding cleanliness /Hygiene in about 
100 to 150 words .

Appeal :

(3) Prepare an appeal to inculcate the habit:

- Slogans

- Use persuasive appeal

- Its necessity for development

Column ‘B’

(i) The Pilgrim’s Progress

(ii) Gulliver’s Travels

(iii) Raja Mohan’s Wife

(iv) TaleofGenji

Q. 5. (A) Complete the activities given below as per the instructions : (4) [16]

(i) Match the following items from column-A with those 

from the column-B :)

Column ‘A’

(a) Murasaki Sikibu

(b) Jonathan Swift

(c) John Bunyan

(d) Bankim Chandra 

Chattopadhyay

(ii) Pick the odd word out:

(a) Amit Ghosh, Vikram Seth, Henry F ielding, Amita 
Desai.
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(D) Answer the questions given below : (4)

(i)

(2)

(2)
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Describe how Sherlock Holmes discovered the 
connection between Miss Morstan receiving precious 

pearls with Major Sholto.

(C) Answer the following :

Describe how Fix, the detective creates problems for 
Mr. Fogg arresting him for bank robbery and how Mr. 
Fogg tries to solve the problem.

(ii) In what way was Mr. Fogg’s final winning the wager 
connected with Aouda?

(c) place, time, climate, epistolary

(d) horror, mystery, picaresque, thriller

(B) Answer in about 50 words the questions given below:

(i) Describe how Ricky Braithwaite manage to bring about 
a change in the behaviour of his students.

(ii) How does Mr. Braithwaite manage to increase the 
cultural exposure of the class?

(ii) How does the mystery of Bartholomew’s murder lead 

Holmes to track down small?
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