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SECTION _ A

Answer all questions; each carries 1 mark.

1. Give the differential form of first law of thermodynamics.

2. Give one example each for isothermal and adiabatjc process.

3. What is a quasistatic process?

4. State Clausius statement of second law of thermodynamics.

5. Write Clausius - Clapeyron equation and explain the symbols.

6. State Stefan's law.

7. Represent Carnot cycle on a TS.diagram.

8. What is meant by Clausius theorem?

9. How is entropy related to available energy?

10. Give two examples for a second order phase - transition.

(10x1=10Marks)

P.T.O.



SECTION . B

Answer any eight; each carries 2 marks.

1 1. Obtain the relation for the work done in an adiabatic process.

12. What is a reversible process? What are the conditions to be satisfied for a
Process to be reversible?

13. State and explain Carnot's theorem.

14. Draw labelled diagram for the Diesel cycle.

15. Explain the third law of thermodynamics.

16. Give two applications of heat coilduction in daily life.

17. Derive Mayer's relation from first law of thermodynamics.

18. Show that entropy remains constant in a reversible process.

19 Deflne thermal conduclivily. Obtain its unit.

20. Explain the effect of pressure on the boiling point of a liquid.

21. What are the conditions for a system to be in thermodynamic equilibrium?

22. What are the advantages of a diesel engine?

(8 x 2 = 16 Marks)
SECTION _ C

23. A Carnot engine working between two temperatures has efficiency 0.2. When the
temperature of the source is increased by 25"C, the efficiency increases to 0.25.
Find the temperature of the source and sink.

24. A motor tyre has a pressure of 2 atmospheres at the room temperature of 27'C.
lf the tyre suddenly bursts, find the resulting temperature. (/ = 1.4)

25. Calculate the amount of work done in adjabatically comprelssing one mole of a
perfect gas at normal pressure to 1/3 of its volume. The molecular specific heat
of the gas at constant volume is 3/2 R.
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29.

26. 2 mole of a gas at 27'C expands isothermally until its volume is doubled.
Calculate the work done.

27. I Kg of water at 0'C is heated to 100'C. Compute the change in entropy
(Specific heat capacity of water = 4200 JKg 1l(1)

Calculate the change in entropy when 5 Kg of water at 100'C is converted to
steam at the same temperature . L = 2.268 x 106 JKg 1.

Calculate the depression in the melting point oi ice produced by 1 atmosphere
increase of pressure. Given latent heat of ice 3.36 x '10s JKg 1 and specific
volume of 1 gm of ice and water at 0'C are 1.091 cm3 and 1 cm3 respectively.

30. The temperature of a perfect black body is 700 K and area of .its radiating surface
is 2 x 103m2. Find the energy radiated in 30 minutes. (d = 5.7 x '10 I Wm '/K-)

31. Calculate the surface temperature of the sun from the following data. Radius of
the sun = 6.96 , 105 Km., Mean distance of the sun and earth = 1 .497 x 108 Km.
Solar constant = 1400 Jm '?s 

1, Stefan's ionstant = 5.7 x 10-8 Wn-2K-4.

(6x4=24Marks)
SECTION

Answer any two; each question '15 marks.

32. Describe the working of an Otto engine. Derive an expression lor its efficiency.

33. Explain first law of thermodynamics. Prove that (a) Pyl = constant
(b) ry" ' = constant in an ddiabatic process.

34. Define entropy. What is its physical significance? Calculate the total change in
entropy when 1 Kg of ice at 0'C is converted into steam at 100'C.

35. With the help of a diagram, explain the determination of the thermal conductivity
of a poor conductor by Lee's disc method.

(2 x 15 = 30 Marks)

_D
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SECTION _ I

. Answer the first ten questions are compulsory. They carry 1 mark each.

1. Find the complex conjugate of the complex numbet z=(x+si)Qv+2ix).

2. Findthesumof the complex numbers 1+2i,-3+4i and2 6i .

3. Find the argument of the complex number z - 'l+ .,13i .

.( ,sr\
4 EvalLrate o 

I .inr, 't ' l.o'[ 
)

5. Let r(x,y)=t"n-'[I] rino 4.
\x/ ix

6. State Pappu's second theorem.

7. Find JoJolodrdyd,

P.T.O.



B. Find the Laplacian of the scalar field E=xy2z3.

9. Define v .a in spherical polar coordinales, where a is a vector field.

10. The position vector of a particle at lime in Cartesian coordinales is given by
4t)=2t'zi+(3t 2)i+$t2 -1)k. Find the velocity of the particle.

SECTION II

Answer any eight questions among the questions 11 to 22. These questions carry
2 marks each.

1 1 . Evaluate lm (cosh2 z).

12. Solve the hyperbolic equation coshx - 5sinhx - 5 = 0.

13. Evaluate t e2' ,in3rd*.
J

14. Show that the differential df - x2dy (y2 t xy)dx is not exact.

15. Find the total derivative of f(x,y)=x2 +3xy with respect to x, given that

y-srn x.

16. Find the Taylor expansion, up to quadratic terms in x-2 and y-3 of
f(x,y)= yerv about the poinl x =2, y =3.

t3.4
17. Evaluate 

),, Jr@O -2xV)dVdx.

18. A semi-circular uniform lamina is freely suspended from one of its corners. Show
that its straight edge makes an angle of 23.0o with the vertical.

19. Evaluate the double integral [[-x2y dxdy, wherc R is the triangular areaJJR .

bounded bythe lines x=0, y=0 and x+y=1.

20. Find div F and curl F or the vector field F (x,y,z) = x2 i - 2i + yzk.
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21. For the tunclion q = x2y a yz al lhe point (1,2, 1), find its rate of change with
distance in the direction a = i +2 j +3k .

22. The position vector of a particle in plane polar coordinates is r(r) = p(r)ap . Flnd p
expressions for the velocity and acceleration of the particle in these coordinates.

SECTION III

Answer any six questions among the questions 23 to 31. These questions carry
4 marks each.

23. Bv writino lt - 1t tT 
and considerino "[ . evaluate .ot ( " ).' -12 3 4 " \12)

24. Provethat r"rn', =)"(t,'_i). -'t r -,.

25. Prove that z'* L-2 cosrd and z'-1=2isinne.where z=eio.
zn zn

26. The function f(x,y) satisfies the differential equation y9+x9=0. t,'Ax dy

changing to new variables u-x2 -f2 andv=2xy, show that I is a function of

x2 y2 only-

27. The temperature of apoint (x,y\ona unitcircleisgivenbyT(x,y1=1art.7in6
the temperature of the two hottest points on the circle.

28. ldentify the curved wedge bounded by the surface y2:4ax,x+z=a and z=O
and hence calculate its volume V.

29. Find the LacoOln $l{ of the transformation u - xy,v = y,w = x+2.
a@,v.w)

30. Prove that curl a=Vx(Vxa)=V(Y.a)-v2a.
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31. For the twisted space curve giyen parametricaily by x=au(3 u'),y=3au'.
z : au(3 + u2 ) . Show that the radius of curvature at u is 3a(1+ u2 )2 .

SECTION IV

Answer any two questions among the question 32 to 35. These questions carry
15 marks each.

32. (a) Use the lvloivre's theorem with n = 4 to prove that
1

cos4e =8cos4 0-8cos2 d+1. and deduce that .orL =(2* J2)'
"""8 -[ 4 )'

(b) By diffentiatinn e(a*D)rand separating real and imaginary parts, find the
derivatives of ea' cosbx and eu' sin bx.

33. (a) Find the stationary values of I 6,y y 4x2 +4y2 a xo 6x2 . y2 +yo and classify
them as maxima, minima or saddle points.

(b) Suppose that

when 0=f .

a; ;----;w 'lx'ty'.2',x=cos9.y sine, z- tanq. -. dwFtnd 
-d0

s4. (a) Evaluate l- e-f ox .

(b) A tetrahedron is bounded by the three coordinale surfaces and the plane

L*{n!=l and has density p1x,y,z7: po(t * L'J. a'no,n" average vatuea b x '"\ a)
of the density.

35. .(a) Express the vector lield a = yzi - yj + xz2 k in cylindrical polar coordinates,
and hence calculate its divergence.

(b) DeriveFrenet-Serretformulae.
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SECTION _ A

Answer all questions. Each question carries 1 mark.

1. Define the sample space of a random experiment and give an example.

2. ln a population of N balls, there are M white balls and remaining are black balls.

What is the probability that the group so selected will contain exactly m white

balls, if n balls are selected from the population?

3. Let A and B be any two events defined on a sample space then prove that

e(e n a")= P(A) - P(A n B) where A" is the complement of A.

4. lf five cards are selected from a pack of 52 cards, find the probability of getting at

least three spade cards.

P.T.O.



5. lf the probability mass function of a discrete random variable is given by

f@ = ! where x = 1,2,3,... find moment generating function of X
z',

6. Let X be a random variable with distribution function F(x) =1-e*; where

x > Oi 0 > 0 find probability density function ofX

7. lf x is a random variable with following probability mass function

x: *1 O,l 2

p(x): 3/8 118 118 3/8

Find E(x ).

8. lf X is a random variable then what is the vatue ot E[X(x - 1)] - E(X)E(X ,1)
wherc EIX ) is the expectation ofX.

g ll M ,\t) = ^ 
1-,r the moment generating function of X find the moment

generaling function of 2X + 1..

10. Define conditional expectation of a random variable Xgiven Y.

(i0x1=t0Marks)

SECTION - B

Answer any eight questions. Each question carries 2 marks.

1 1. Explain concept Statistical regularity.

12. Three unbiased coins are tossed together find the probability distribution of
number of heads and sketch the graph of the function.

13. State and prove addition theorem on probability.
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14. Let P(A) = 0.4 and P(AwB)=0.6 for what values of P(B). arc A and B
independent events?

15. lf A and B are any two independent events verify the independence of ,4" and

8".

probability density

function of X

16. A random variable X has the function

11l4 -2.x.2
i 0 olherwise

17. Fot a random variable X, probability mass function is given

rt*l = li' x : 1'2'3'4'5 . Find K and hence obtain p(x > 2). whar is

| 0, otherwise

distribution of y = (x - Z)' .

18. A random variable X has the following probability density function

. I x. O<x<1
f{x )- i - , . Find the probability distribution function of X

12 x. 1.x 2

.a t ,4

19. lf M^ (t) = 1i * ".' I is the moment generating function of X what is E(X)?
\J 3 )

20. If o,,(l) is the characteristic function of X derive the characteristic function of

v =ix+O where a and b are constants.

21. Lel X be a non negative continuous random variable with probability density

function f(x) then obtain the probability density function of y : X'

zz. lf t(x, y) = K(x + 2y), x = 0,1.2i f - 1.2,3 is the joint probability

and y then obtain the value of K. Also lind E(Xr.

16 Marks)

J - 2701
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24.

25.

26

SECTION _ C

Answer any six questions. Each question carries 4 marks.

23. lf P(Al = 0.5, P(B) = 0.4 and PIA . Bl -- 0.3 then find the foflowing probabitities

(i) at least one of the two events (ii) exactly one of the two events (iii) none of the
evenls occur (iv) P(A t B ).

Prove that P(A u B t c) = P(A t C) + P(B t C) - P(A a B t c).

State and prove Bayes' theorem.

Prove that E(aX + bY) = ae(X) + Of(Y) where a and b are constants.

27. Let X has the moment generating function MrQ)=( -t) 'ior tl <I then what is

the mean and variance of x?

28 showthat (r(xv))' < r(x'\r(v').

29. Two random variables have joint probability mass function
P(x =o,Y =o)=zts, P(x = 0, Y = 1) = 1ts, p(x ='r,y =0) = 1/e, and

P(X = 1,Y = 1) = 5/9). Find the value of E(X + y). Also examine independence of
random variables X and Y.

The joint probability mass function of (X, is given by f(x.y)= 1 1or.

(x, y) = ( S,-s) (- 1,-1) (11) and (3,5). Find the covariance between X and. Y

lf y(X) is the variance of a random variable then show that it can be represented

as v(x) = E(v(x lY))+V(E(X/Y)) where E(xlY and v(xlY arc conditionat

mean and conditional variance of X given y.

(6x4=24Marks)

31
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SECTION _ D

Answer any two questions. Each question carries 15 marks.

32. (i) Explain the concept of pair wise independence and mutual independence
between n events. Give examples.

(ii) ln a factory total items are produced by 4 machines in the proportion 4:7:8:6
and of their output, respectively 8%, 3%, 4% and 5% are defective items. An
item is selected at random then find the chance that

(a) it is a non defective

(b) lt is produced by the third machine if the selected was a defective.

3s. (i) A box contains 2" tickets of which [1]r,.*",. bear the number ilrl
A group of m tickets are drawn, what is the expectation of the
numbers.

1(ii) lf X is a random variable with probability mass function f(x ) = - ,

x = 1,2,...n then find mean, variance and moment generating function ofX

34. (i) A random variable X has the cumulative distribution
0 if x<0
1* if o<x<1

,?,,,, , 1<x<3r2 
Find probabilitv densitv function of X

1 it x,312

- n12

sum of their

r(,) =

Atso obtain P(X > 1 t 2), P(x < 5 t 4) and P(X
of both distribution and density function of x.

Let X and Y are jointly distributed

fe"" if 0.xro.o-Y<
fLrnction f(x. vl= I' L 0 otherwise

independent random variables.

= 5/4). Sketch the graph

with probability density

-.Show that x and Y are

(ii)

J - 2701



35. (i) Let X and Y are two random variables having.ioint probability mass function
1

tlx.yl --_'^l2x*3y). x = 0:1.2: y = 1.2,3
t2

Find (a) marginal probability mass functions of Xand y

(b) conditional distribution oI X given Y =1,

' (c) condltional mean of Xgiven Y= 1.

(ii) Le! X and Y have the joint probability
t(x,y):k,x,y,O<x<y <1, find k and marginal
functions of X and Y.

density function
probability density

(2 x 15 = 30 Marks)
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SECTION _ A

Very short answer type questions. (One word to Maximum 2 sentences). Answer all.
Each carries one 1 mark.

1. State Weidmann Franz law.

2. ln a toss of 4 coins a macro state with 2 Heads has
microstates.

number of

3. There are three furnaces, Furnace A with blue flame, Furnace B with yellow
flame and Furnace C with red flame which has the highest temperature

4. State postulate of 'equal a priori probabilities'.

5. The efficiency of Carnot engine working between steam point and ice point is

6. The expression for work done in isothermal process is

P.T.O.



7. Which states of matter (solid, tiquid or gas) has the highest entropy

8. State Wien's displacement law?

9. Why it is cooler at the top of the mountain than at the sea level.

'10. ll dU = -dW in a thermodynamic process, then process is:

(10x1=10Marks)
SECTION _ B

Short answer type question. Answer any eight questions. Each carry 2 merks. (Not to
exceed one paragraph).

1 '1. Explain Plank's radiation law

12. Differentiate between thermal conductivity and thermometric conductivity.

13. Distinguish between isothermal and adiabatic process.

14. When a tyre bursts, the air coming out is cooler Than the surrounding air. Why

15. State Kelvin and Clausius statement of second Jaw of thermodynamics.

16. Discuss the relation between entropy and disorder.

17. What do you mean by "ultra violet catastrophe"

18. Rate of formation of ice in lakes decreases with increase in the thickness of ice
layer. Why?

19. Explain phase-space and ensemble.

20. Explain the concept of macro states and micro state.

2'1. Briefly explain Maxwell Boltzmann distribution.

22. Nine particles have speeds of 5.00, 8.00, 12.0, 12.0, 12.O,14.0,'14.O, 17.O, and
20.0 m/s.

(a) Find the particles average speed

(b) r.m.s. speed.

(8x2=16Marks)
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SECTION _ C

Short essay questions. (not to exceed '120 words). Answer any six. Each carries 4
marks.

23. Explain how the temperature of sun can be measured by knowing solar constant.

24. State and explain the principle of increase of entropy.

25. (a) Find the populations of the first and second excited states relative lo the
ground state for atomic hydrogen at room temperature, assuming that
hydrogen obeys Maxwell-Boltzmann statistics.

(b) Find the populations of the first and second excited states relative to the
ground state for hydrogen heated to 20,000 K in a star. Given that Energy
nth level En='13.6f n'eV and the degeneracy 9,=2n'.

26. Calculate rms speed, most probable speed and avenge speed of oxygen
molecule at 27 "C. Molar mass of oxygen is 32 u.

27. Calculale the increase in entropy of! kg of ice when it is converted into steam.
Given that specific heat of water is 1 kcal /kg"C, latent heat of ice is 80 kcal /Kg
and latent heat of steam is 540 k cal/kg.

28. A petrol engine using ideal air as working substance has its compression ratio
raised from 5 to 6. Find the % increase in efficiency.

29. Two identical samples of monatomic gases are allowed to expand to twice their
initial volume. One sample expands isothermally, while the other sample
expands adiabatically. ln which sample is the pressure higher? Explain.

30. A Carnot engine has an efficiency of 0.4 when its cold reservoir is at 300K. Find
the change in its hot reservoir temperature so that efficiency becomes 0.65.

31. A house has wooden siding 'l.ocm thick, with total surface area of 275 m2.
Suppose it is 19 'C inside and 1 'C outside.

(a) What is the rate of energy loss through the walls?

(b) What is the daily heating cost with energy at $ 0.'10 per kwh? Thermal
conductivity for wo od O.12Wt"C.m2

(6x4=24Marks)
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SECTION D

Long essay questions. Answer any two. Each carries 15 marks.

32. Obtain the reiation connecting pressure and volume in an adiabatic process.
Derive an expression for work done in adiabatic process?

33. Define entropy? What is its physical meaning? Explain T-S diagram? Find an
expression for efficiency of reversible Camot engine with help of T-S diagram?

34. What is perfect black body? Draw curves for the distribution of energy in the
spectrum of a black body for three different temperatures, Explain important
results obtained from these curves?

35. Describe an experiment with necessary theory to determine the thermal
conductivity of a poor conductor by Lee's disc method.

(2 x 15 = 30 Marks)
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18. ldentify the complement in the{riven sentences: .

(a) My uniform is tom and dirty.

(b) We find them very pleasant.

19. ldentify the adverbial phrase in the given sentences:

ke the wind.(a) The great horse raced li

(b) The tenor sang with great feeling.

20. Fi[ in the blanks with the conect article

(a) I want apple from the basket.

(b) village by the sea is my dream retirement spot.

21. Supply the conect modali.

(a) You have informed the
the accident. Now it's too late.

(b) You have driven if you had been drinkirE!

22. Change into indirect speech:

(a) lbrahim : James works from home.

(b) Vandana : I've got to go, I am getting late.

n. Answer any six of the fo[owing as directed. 
(8 x 2 = 16 Mafts)

23. Complete the sentences with a suitable word from the list given below:

(r,vho, what, how, which, whom, where)

(a) Suslimita is the one is taking over my job next honth.

(b) I couldn't imagine . I would be able to find thd courage lo leave. 
.

(c) I've got a week to {inish this is Just about enough time.

(d) He really can't work out
needs.

he has lo go to get the infomatjon he

I
!I

i

I
,

I

insurance company immediately after

J - 2t199



25.

24. lnsert the co*ect articres wherever appropriate in the fo owing sentences. rf.
there is no article put a (X) sign.

(a) Are you coming to party next Saturday?

(b) I bought new TV s€t yesterday.

(c) I am crazy about reading history books.

(d) Do you want to go to restaurant where \ire first mel?

Cofiect the following sentences.

(a) lf we will be late, they will be angry.

(b) , My father is thinking that I should stop smoking.

(c) I fell asle.ep while I watched TV.

(d) t have lived in Canada since 10 months.

Fill in the blanks with th6 conect prepositions.

(a) Don't waste so much money _new clothes.

zo-

(b) I have tp hurry. I want to be .

presentation.

(c) All trains aniving from London are tim€.

(d) The guard told us to keep ttle lawn. lt has be6n fieshty cut.

time for the new

27. Rewrite the sentences in the @nect order.

(a) society / is / discipline / ofl foundation / the very

(q) gr6€t importance /one of the / essentials of life / it isi/in all sphereJ and is of/
of life

(c) it life/ beoome / without / miserabl€ / at home / $ill

.(d) for/ is / our / progress / it / a must / count4/s

5 J - 24Xt



28. Use the conect forms of verbs and fill in the blanks

(a) The police (leave) no stone untumed to tracd the cutprits.

(b) The tenified people (flee) to the nlountains'

(c) | (visit) the Taj Mahal last monlh.

(d) Yourfriends (wait) for you for over an hour.

29, Use reflexive pronouns to complete the sentences'

(a) Aneesh decided to reward with a dinnerout'

. (b) Seema pours a cuP of tea for every momlng.

(c) Eighty year old lndira made.her supper

' (d) we were forced to pilot the boat to safety.

30. Rewrite the passage correcting all lhe enors.

Damu starts his job at a carpet-weaving f;actory. He had made new triends there

and enjoying their company. Carpet'weaving intrigue him,-yet wtlel h9 sial9d -ol
tne iob nL frnAs it very difficult. For weeks he was struggling with the job' He felt

. thaihe have made a mistake when he chose to work there' lf he was determined

to leam the art of carpet-weaving.

, 31. ldentiry the parts of speech in the underlined paits: '

(noun of gender, pre-modifier, transitive verb; uncountable ndun)

(a) There has been a lot of research into the causes of the spread of the

Corona Virus.

. 
(b) France is popular with her neiohbours at the moment'

(c) Lee bouoht dozens of cakes from the bakery to giff his wife'

(d) We have enioyed dome extremelv varied and gonsistentlv excellent' ' performances aithis theatre.

(6x{=24Y",1"1
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tv.

32.

33.

Answer any two of the following.

Expand the proverb 'simple Living, High Thinking" in about two to three pages.

Write a short essay on."Friendship and Social. Media" in about two to three
pa9es.

Write a pr6cis of the following passage:

ln a big modem factory each worker contributes so little to the finished article that
he- does not think of it as the fruit of his own labours. Workers who repeat the
same operation day after day can take no ire or pride in their work. Their chief
pleasure in life is outside the.factory. Their work is dull and they spend their time

- with one eye.he clock.'ln spite of various atempts to brighten the lives of the
workers, the average man in a factory is rather to be pitied than envied..The
dullness of his life is one of the drawbacks of mass production.

Sorne pdople believe that man is becoming the slave of the machine. Ce(ainly
machines are playing an ever-increasidg part in our lives. Let is hope that they
will never. become more important than the men they were intended to serve.
Chadie Chaplin, in his film 'Modem Times", drew attention to this danger. ln the
film he got a job in a factory that employed mass prcduction method. He had to
sland by a machine with a spanner in his hand, An endless beft passed in front of
him cariying slowly an endless line of articles. As each one passed he tighteried
one nut oh one bolt with his spanner. His work was one with one tum of the wrist
repeated throughout the day. Very soon his mind became affected and the film
shows the amusing things which he did as a Esult of his mental disorder.
Although it is very funny, the fllm had a serious side. lt showed that the kind of
work whlch many people do, far from giving them pride and pleasure, is more
likely to fit them for the lunatic asylum

We must all hope that means will.be found to retain the advantages arising out of
mass production, while at the same time giving the worker some of the pride and
pleasure of the old craftsman.

Anange the sentences in the proper order. Sentence one and ten are in their
con@t order.

Though largely forgotten now, Aftican presence in lndia, in itself; was not
unusrlal. ln-the 1250s, queen Raziya of the Delhi Suttanate was accused of
being closer than aoceptable to Yakut; an African confidanl There existed for

34.

35.
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decades in the,15th century a near-sovereign state in Jaunpur (U.e.1 tounOeO Of
an African. Their reputations were so fierce that "let there be but one of them on
a ship and it will be avoided by ... piratqs". lt was a pretext used to ju$iry her
murder. Harems in the Deccan ieatured habshi women - so called after their
origins in Abyssinia - and at least two sultans had black begums as
consorts.This fact is unknown, perhaps, to many presentday residents of Uttar
Pradesh. ln the 14th century, the traveller lbn Batuta recorded how they were
"guarantors of safety" for ships that plied the Arabian Sea. Even in Bengal, a
coup in 1487 by q group of waniors like Malik Ambar led to a short-lived ruling
dynasty. Ambar, however, remains the.greateit of the iabsh,s who made history
in lndia.

. (2 x ,5 = 30 Marks)
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l. Answer all questions. Each in a word or sentence.

1. .Add the correct question tag:

Kashi is a well behaved boy.

2. Choose the correct form of the verb:

,,lt does not do to --- (dwelt) on dreams Harry, and forget to live in the
present'

3. State whether the underlined is the subject or predicate of the sentence:

The deiensive tackle of the mid fielder missed the opponent as he ran by him.

4. Rewrite the sentence using : Otherwise

lf lectures are boring, students will not want to atlend.
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5. Change into a declaratory sentence:

The mother told the children, 'Take milk lwice a day to improve your health.'
(Use advise)

6. Correct the sentence by adding a missing article.

As Harry squelched along deserted corridor he came across somebody who
looked just as preoccupied as he was.

7. Change the voice:

The company requires siaff to watch a safety video every year.

8. Correct the sentences.

The train left before he arrived.

9. Reorder the sentence to form a meaningful one.

Before/long/choose/them /ou r/and/we/we/joys/sorrows/experience.

10. Fill in the blanks using a suitable verb:

The police (smell) a rat in the witness accounts.

('10x1=10Marks)

ll. Answer any eight questions, each in short paragraph exceeding 50 words.

'11. Convert the sentences into its plural form:

(a) The baby cries; but its mother is missing.

(b) I look up, and a leaf falls from a branch and lands on my forehead.

'12. Rearrange the words to form meaningful sentences:

(a) minutes/sofa/pasuhiding/l/the/forlthe/tenihave/under/been/

(b) here/many/lkoom/legs/in/the/from/down/upside/see/can/
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13. Rewrite the sentences, beginning each new sentence as instructed taking care
not to change thi: meaning.

(a) Unless the rain stops, the game will not resume.

(Begin: tf..)

(b) A lot of people are capable of leading a team.

(Rewrite using "capabi)ity")

'14. Ptovide appropriate question tags

(a) She couldn't let such a good job otfer go.

(b) He'd better hurry up.

15. Convert into simple sentences

(a) We believe that he is innocent.

(b) I have no money that I can lend you.

16. Change the following negative sentences into affirmative sentences without
changing their meaning

(a) You are not steady.

(b) lam not impressed with your proJect proposal.

17. Read the answers and Frame appropriate questions:

(a) I came home early lo watch the match.

(b) Gauri decorated the hall.

18. ldentity the adverbs in the given sentences:

(a) She was so frightened, she could hardly speak.

(b) I was late for a very important appo,ntment.
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19. Fill the blanks with suitable adjectives/adverbs.

(a) I like reading _fiction.
(b) They _ worked for their award.

20. Change into comparative degree

(a) John is as tall as Mike.

(b) Hercules was the strongest man in the world.

21. Punctuate the sentences:

(a) On its tlventy fifth anniversary the movie club of our city screened many
movies Casablanca Life is Beautiful Schindler's List.

(b) The teacher asked so tell me. who has read the novel Rebecca by
Oaphne du Maurier.

22. Convert to indirect speech:

' (a) "l am not buying anything today" Bhuvi told the salesperson.

(b) "The train is late by an houi' informed Ritam.

(8 x 2 = 16 Marks)

lll. Answer any six of the following as directed.

23. Complete the sentences with the correct preposition

(a) After payment, you'll receive the producl _ '10 business days.

(b) lhave no experience, so l'm
to this job interview.

a disadvantage when it comes

(c) My grandparents lived in that same house _ ages.
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(d) He's Tamilian? For some reason lwas the impression that he
was a Kannadiga.

(e) Where's Mashumita? She shou,d have gotten here _ now.

(f) We've put a lot of eflort 

- 

this project.

(g) We drove 

- 

the coasttine of lndia.

(h) The scientist made an amazing discovery 

- 

xs.i6..1.

24. lnsert the correct determiners wherever appropriate.

(a) Rescue efforts resumed in Beichuan, after entire city was evacuated

(b) He is an expert on languages, but he knows about mathematics.

(c) I usually get to work on foot and then come home on bus

(d) Hari had so gding around him that he looked confused and distracted.

25. Fill in the blanks with the suitable modals.

(a) lt's very cloudy today. Do you think it rain later?

(b) They 

- 

to have filled the car with petrol before they set off.

(c) This is impossible, it 

- 

be a mistake!

(d) Why are you wasting time? You have finished your work
already.

26. Rewrite the jumbled words into meaningtul sentences.

(a) thaU believe/ to/ seem/ people/ many old/ good/ disrupted/ has/ computers/
of/ adveru the/ habits/ reading/ fashioned.

(b) statemenu true/ completely/ nou is/ iU above/ the/ to/ tiuth/ same/ be/ may/
there/ while.
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28.

(c) actually/ Gomputers/ havel ofl adveru the/ people/ to/ accessible/ more/
books/ made.

(d) buttoni al oll clicu aU the/ available/ to/ people/ before/ information/ books/
about /for/ libraries/ visiU to/ needed/ people/ while.

27. Rewrite the following passage underlining the determinatives, quantifiers and
possessives in it:

It was at least two weeks ago that Abhishek and Aditya witnessed the robbery.
[.4ost people were at the temple festival. Their houses were thus empty. Several
cars were parked nearby. The road was dark, only few lights shone. Abhishek
and Aditya were waiting for an auto to take both of them back home. A bike
stopped some distance away from them.

Fill in the blanks using articles: Write (X) in case of no article:

(a) Young unpublished author couldn't really hope for anything much
after being turned down twelve times.

(b) But Sorcereis Stone hit shelves on July 26, 1997, to immediate success.

(c) Overnight, Rowling was catapulted from her small apartment in Edinburgh to
worldwide recognilion.

(d) With the success, came fame, which exposed Rowling to new chaos that
she hadn't been prepared for.

Rer,vrite the passage correcting all the errors.

The city of Teotihuac6n, which Iaid about 50 kilomelres northeast of modern-
day Mexico City, begun its groMh by 200 - 100 B.C. At its height, between
about A.D. 150 and 700, it probably has a population of more than 125,000

peoples and covered at least 20 square kilometres. lt has over 2,000 apartment
complexes, a great market, the large number of industrial workshops, an
administrative centre, a number of massive religious edifices, and a regular grid
pattern of streets and buildings. Clearly, many planning and central control were
involved in the expansion and ordering of this great mefopolis. Moreover, the
city has economic and perhaps religious contacts with most parts of
Mesoamerica.

29.
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30. Prepare a questionnaire to assess how students view their college life.

31. Write a dialogue between a professor and a student on how to improve his/her
grades in the coming examination.

(6x4=24Marks)

lV. Answer any two of the following.

32. Expand the proverb "Every cloud has a silver lining" in aboul two to three pages.

33. Write a short essay on "social Consciousness in an lncreasingly Selfish
Universe".

34. Write a report on the recently concluded Literary Fest in your college.

35. Based on the outline given below, construct a story:

Travelling by train - crowded - mother and two children - child crying - no
place to sit - you ask passengers to give up seat - refuse - find the ticket l

examiner - people without tickets hurriedly get out - women and children get
seat - thank you - you feel proud.

(2 x 15 = 30 Marks)
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11.

12.

13.

'14.

15.

16:

17.

14.

.19.

20.

21.

22_

t.

23.

24.

25..

26.

27.
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28. Explain Pyrolysis and Gasification.'

29. What are the family welfare programmes initiated

30. Development and Environment.

31. lndia as a megadiversity nation.

bv the Govemment of lndia?

tv.

32.

33.

u.

35.

(6x4=24Marks)

(2 x 15 = 30 Marks)
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l. Answer all questions, each in a word or tr/Vo.

1. Expand CPR.

2. Who is in-charge of a relief camp?

3. When did the Bhopal gas tragedy occur?

4. Which ministry is the nodal ministry for drought management in lndia?

5. Why does Saku write the essay?

6. What is deforestation?

7. What did the residents in the temple premises say about bats?

8. How were lhe children in Carson's 'Silent Spring' affecled by the sickness?

L Who culled the deer fawns?

10. Name the two eminenl sages mentioned in our mythology.

(10x1=10Marks)

P.T.O.



ll. Answer any eight, each in a paragraph not exceeding 50 words.

11 What are Resources?

12. The meaning of the word 'Sacchidananda'.

13. What happened to the birds in Carson's The Silent Spring?

14. How did the wife manage to get rat poison?

'15. What is Resilience of an ecosystem?

16. How are governments acting to prevent plastic pollution?

17. How does the poet describe the arrival of death in Chernobyl?

18. Why is it important to dispose e-waste properly?

19. Who issues flood forecasts and how?

20. What was the reason for leakage in the Bhopal UCC plant?

21. What did Arif write down in his book?

22. whal kinds of food items are required at a relief camp?

(8x2=16Marks)

lll. Answer any six, in a paragraph not exceeding 100 words.

. 23. What are procedures to be followed while closing a relief camp?

24. What are the likely ways a person behaves while experiencing personal
disasters?

25. What are the procedures to be followed in the event of a bomb threat call?

26. What is the function of the District Level Disaster Management Committee?

27. What happened when Saku presented his essay before the class?
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28. What are the dangers posed by plastic pollution?

29. What is Social-Ecological system?

30. Describe the vegetation in the land owned by the narrator in "The lnheritors of
the Earth".

31. What is the prophecy that Carson makes at the end?

(6x4=24Marks)

lV. Answer any two of the following in not less than 300 words.

32. Describe the functions and responsibilities of cenlre and state governments
during a disaster.

33. Critically examine lhe various ecological concerns presented by Chief Seattle in
his speech.

34. Write down the various aspects of conservation.

35. Narrate how as a student, you will prepare your community to face an emergency
situation.

'(2 x 15 = 30 Marks)
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PART-A

l. mqiclsdlG{ftftsr

r. irq<orqqaEor?

2. qGr fir$6r+rqn+{t?

g. qiq*msi6r?Icftfuqr

4. tff.ddrRt a-f# srrqmndlat?

5. IgarFt6wr{qr cfrfuqr

6. qrilqd ctrftqirqndatz

7. 'qnrsiri kfls{qrsi?

'8. qft6rd{l{i?

P.T.O.
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9. Ewn qGntff or wq +6iEen?

lo. -q-frrfutndrmtz

-t

i
t

:
I

j

I, PART-B

ffiqlay$*rt{ qdtq so rr<1iftfuqr

ExotaC 6rr&6rfi{ q{qrt?

trqr 6.6ffi{r{e3tswlt?

*qqqrfi+{t?

grqrqmn iqrr< fi qitqq aRqt

6frffi*Tfudrqr-Fflir<frtr

Mitr{r}rd-{??

srfu ff oafrrft or qteq {ftqr

:ri { t <ga *w; <ft qrq ir*t 6t sd iT( frt Afu sE o.fi T6 fuqn sE Tdr {6 d d rFfi qrf

(10x1='l0Mar*s)

I.

11.

12.

13.

' 14.

15.

16.

17.

't8.

eqlqmG*ffi*cldEiii?

1 9. 1fu srd t, Tr *r qF +t Tfi y6r {nr s+{ gl gr sr q6 cE fi -d ra t f - sqd w 6fr qr

20. Slar+{t?

21. gtqr 3ft e-+{+ft-6c{*. :fl-d* trft-fl Rrt?

' 22. 'qqrwt{r 3wTs+$*{fistf{f,r*rt?

. (8x2=i6Marks)
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PART - C

. lll. ffiE,ee1*rtr*s rzo{<ldltfuqr

23. {wqlqk{-fqrq$ftCl

24. trcl 66r{ * Inrrsfi qr+s' q{yfiM Brfrqr

. 25. drff&!{A&qe-d€1fr@rel fifft?

26. tnr*C E-fl*srfuqrt?

27. qkr-eiiacrcrf+rur fi t'A fi 33r tr frrrn 6ftqr

28. I{{6R qiq *(ffisrkar

29. 'q{FiEf + qlqr sfuAlec{fu{R6fur

30. trft sr 
"kr-frrqdfrcl

31. dt lrr + clqfssEnr0t* qR-qFfi q(frqRaBqr

PART-D 
(5x4=24Ma*s)

lV. ffi sly**w(*r zsorrdlftfter

33, qrfic *fi* Nstr * s.s6) lGr qufiiqfuifur,rcrf lgs+arqaia€&qr

34.'qrilFkr' dfrfi-rqqqglq{n-6mglftqr

35. swlrs* €]*qrqnqriwlg }cllr{fisfrmfffrsr
. (2 x i5 = 30 Marts)
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SECTION,_ I

All the first ten questions are compulsory. They carry 1 mark each.

1. Define conjunction.

2. What is a biconditional statement?

3. Definecontradiction.

4. Give an example of a tautology.

5. Prove that empty set is a subset of any set A.

6. Find the curve represented by the parametric equation x = f2, y = t3 .

7. Write the arc length formula for parametric curves.

8. Define a parabola.

9. Find the distance d between the points (2, 3, -l ) and (4. -1, 3).

'10. Define orthogonal Brojection of y on e.

J - 2700
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SECTION _ II

Answer any eight questions from among ihe questions 11 lo 22. These questions
carry 2 marks each.

11. Find the antecedent and consequent in the following statement. "You can work
here only if you have a college degree."

12. Determine the truth value of the statement Yxly)x+y =3. Juslify.

'13. Prove that lxl > O, vx.

14. Prove that AU(u tA)=U.

15. Define injuctive and surjective functjon. Give example for each.

16. lf l (x)= sin x is a function defined on R. Find f([0, ,?D and r([0. Sz]).

17. Sketch the curve whose parametric equation is x = cos t, y = sin t .

78. Find parametric equations for a circle of radius 2, centered at (3, 5).

19. Find the rectangular coordinates of the point P whose polar coordinates are
lr,0l 16.2;r t3]r.

20. Find the unit vector that has the same direction as v = Zt, * Z1 - X .

21. Find the angle belween the vectot u = i-2i +2k and v = 3i +6i +2k.

22. Let u \1, 2, 2) and v (3. o. 1). Find

(a) uxv

(b) vxu.
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SECTION _ III

Answer any six questions from among the questions 23 to 31. These questions carry
4 marks each.

23 Prove that "lf 7m is an odd number then m is an odd number".

24. Which of the following statements are true? Justi{y

(a) lf m2 0 then m o

(b) If m - 0 then m2 ' 0.

2s. Prove that llp, - q).-cl.- (p > q) is a tautology.

26. Find polar coordinates of the point P whose rectangular coordinates are

| -2. -2.13l.

27. Sketch the graph ol r = e(0 >A\ in polar coordinates by plotting points.

28. State symmetry test.

29. State any four rules of vector arithmetic-

30. Find the direction cosines of the vector v =2i -4j + 4k, and approximate the
direction angles to the nearest degree.

31. Find the angle between a diagonal of a cube and one of its edges.

SECTION _ IV

Answer any two questions from among the questions 32 to 35. These questions carry
15 marks each.

32. Explain in detail any five proof techniques.

33. (a) Prove that the subset of a countable set is countable.

(b) Prove that the set of all real numbers is uncountable.
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34. ln a disastrous lirst flight, an experimental paper airplane follows the trajectory of
the particle having parametric equation x=t-3 sint, y =4 3cost(l>0); but
crashes into a wall at time f = 10.

(a) At what times was the alrplane flying horizontally?

(b) At what times was it flying vertically?

35. (a) Find the distance D between the point (1, -4, -3) and the plane
2x -3y +62 = -1.

(b) Describe the s urtace 4x2 +4yz +22 +8y -42=4.

(c) Find equations of the paraboloid z = x2 + y2 in cylindrical and spherical
coordinates-
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7.

('10 x 1.= 10 ilarks)

12.

15. 'ooq{oqflclo1D qoad errdlrd cgyecid qtlflq,loQredai$o,ci6 im,o(6 (r4, q@ qoo}os
orood oAfdqjtos,qrlo ?" - mxaaeo ogvtrndl an 

"i3ood586!
t:

orE8doo(6 aco6rnooar)' ?

J - 2516



22.

t.

23.

21. g@c.Cglojt5}e, 6)6dl3s'rroollaeic<S'psos<o mnoo.,!lo3o !r6l9t6)le.

25- re6n;ocer anoagos oitsoo oDleccuo oll@&err,,o oeJgl6.

27.

28,

2S- oo(l)Jo@@.mqJos oco.elkm go6BomoqB.o mDFdkIS46EnrB ?.ojlrarJl6aaep.



. 4.
. .1.- 2516


