PROMOTION EXAMINATION 2017

CHEMISTRY (Theory])
Class - Xl science

Tim . < : : : .
e allowed: 3 hours (+15 minutes reading time) Maximum Marks: 70

General Instructions:

-3} Allthequestions are compulsory.
: b} = ‘There are 26 questions in total.
c): ~ Questions 1 to 5 are very short answer type questions and carry one mark each.
d) ‘Questions 6 to 10 carry two marks each.
£) Questions 11 to 22 carry three marks each.
O Questions 23is value based question carrying four marks.
g) Questions 24to 26 carry five marks each.
h) There is no overall choice. However, an internal choice has been provided in one question

of two marks, one question of three marks and all three questions in five marks each. You

_ have to attempt only one of the choices in such questions.
i) Use of calculators is not permitted. However, you may use log tables if necessary.

. 1. State the law of Multiple Proportion.

2. If the critical temperature for carbon dioxide and methane are 31.1°C and - 81.9°C
respectively, then which of these has strong intermolecular forces? Give reason.

Which of these contain the largest number of atoms 1.0 g Li(s) and 1g Na(s)?

3.

4. Predict the shape of the NH; molecule according to VSEPR theory.
= Givereason: “Metallic hydrides are used for storing hydrogew”.

6. Convert: ,

a) Chloroethaneto ethlene.

b) - Chloroethane to butane.

7. ‘Ramesh forgot to add the reaction mixture to the
piacedathe"ﬂésk on'the flame. But after_SOmetime,
and found the temperature of the flask which was 47

expelled out? :
* State the difference between classical smog and photochemical

round bottomed flask at 27°C but insteadhe
he realized his mistake and usedpyrometer
70C. What fraction of airwould have been

smog.

_1).  Givethe structure of B;H¢ or'Boric acid.
ii).  Whyisthe second ionization»enthalpy-ofMg,lower than'Na?

- 10.Give-any three factors favourable for the formation of ionic bond.
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10.

All the questions are compulsory.

There are 26 questions in total.

QUGSt?Ons 1 to 5 are very short answer type questions and carry one mark each.
Questions 6 to 10 carry two marks each.

Questions 11 to 22 carry three marks each.

Questions 23is value based question carrying four marks.

Questions 24to0 26 carry five marks each.

There is no overall choice. However, an internal choice has been provided in one question
of two marks, one question of three marks and all three questions in five marks each. You
have to attempt only one of the choices in such questions.

Use of calculators is not permitted. However, you may use log tables if necessary.

State the law of Multiple Proportion.

If the critical temperature for carbon dioxide and methane are 31.1°C and - 81.9°C
respectively, then which of these has strong intermolecular forces? Give reason.
Which of these contain the largest number of atoms 1.0 g Li(s) and 1g Na(s)?
Predict the shape of the NH; molecule according to VSEPR theory.

Give reason: “Metallic hydrides are used for storing hydrogen”.

Convert:
~a) Chloroethane to ethlene.

b) Chloroethane to butane.

Ramesh forgot to add the reaction mixture to the round bottomed flask at 27°C but insteadhe
placed the flask on the flame. But after sometime, he realized his mistake and usedpyrometer
and found the temperature of the flask which was 477°C. What fraction of airwould have been

State the difference between classical smog and photochemical smog.

1)- Give the structure of B,Hg or Boric acid.
i). : Why:is the second ionization enthalpy of Mg lower than Na ?

'Giv’e. a:r'ly three factors favourable for the formation of ionic bond.
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11.
i.  Which of the two is more stable H' or H”and why?

ii.  All bondsin PCls are not equal. Explain.

iii.  Which of the two is more ionic - NaCl or Nal and why?

12. Explain the following terms with an example each:
7 i) Open system
ii) Isolated system
iii) Closed system
- 13. Draw the structure of the following IUPAC compounds:
a) 2,8-Dimethyl-3, 6-decadiene
b) 4-Ethy1-2,6-dimethyl-dec-4-ene
¢) 1,3,5,7 Octatetraene
d) 4-Nitroso-N-dimethylbenzenamine
e) Benzene 1,4-dicarboxylic acid

f) 1-Phenylpropanone

14. Answer any two
i) Calculate the percentage of Cand H in 0.2475 g of an organic compound gave on
combustion 0.4950 g of carbon dioxide and 0.2025 g of water.
i) What will happen during Lassaigne's test for nitrogen if the compound also contains
sulphur?

iii)  Explain fractional distillation or steam distillation giving its principle.

15. If water vapour is assumed to be a perfect gas, molar enthalpy change for vapourisation of 1

mol of water at 1bar and 100°C is 41Kkjmol-. Calculate the internal energy change, when
i) 1 mol of water is vaporised at 1 bar pressure and 100°C
ii) 1 mol of water is chverted into ice.
16.Explain:
i. Boronisunable to form BFg3- ion.
ii. Compounds of Silicon can undergo hydrolysis . e.g. : SiCl,.
ii.  Conc. HNO3 can be stored in aluminium container.

- 17.1dentify the species underg.oing oxidation and reduction in the reactions given below.

) HS(g)+Cl (&)~ 2HC () +S ()
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ii) 3Fe304 (s) + 8 Al (s) » 9 Fe (s) + 4A1,03 (s)
ili) 2 Na (s) + H» (g) = 2 Nall (s)

18.Gij ! i
Give the drawbacks of Bohr’s atomic model and Hisenberg’s uncertainty principle.
19. Define the following terms:

i.  Functional groups
ii. = Homologous series
Or
Predict about the formation of M3+ ion in solution and compare the electropositive character

of the two metals given. The standard electrode potential values, E” for Al3+/Al are -1.66 V
and that of TI3+/Tlis +1.26 V.

20. Give reasons: (any three)

a) HClis predominantly covalent in gaseous state.
b) KHF: exists while KHCIz does not.
c) Sigma bond is stronger than the pi bond.
d) NaCl gives white precipitate with silver nitrate solution.
21. Define:
i.  Lattice enthalpy
ii. Bond length
- iii. = Bond angle.

22,
i, Name the class of hydrides to which H20 and NaH belong.

ii. What do you understand by the term hydride gap?

iii.  Give the reaction of H,0, with PbS or Fe* in acidic medium.

<23 Dry cleaners use tetrachloroethane for the purpose of drycleaning, They were adviced to use

liquefied carbon dioxide with suitable detergent as an alternative solvent.

Answer the following questibns

(i)What type of harm to the environment can be prevented by avoding the use of tetrachloroethane ?

(ii) will the use of liquefied carbon dioxide and detergent be completely safe from the point of view of

pollution. Comment.
' : OR
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26.

What type of a system is constituted by hot coffee placed in a flask ?
The enthalpy of vapourisation of 1 mole i.c. 18g of water is 40.79KJ/mol.

1).
ii).

How much water as sweat should be produced during exercise to burn off 203.95 KJ
extra calories ?

With an example explain Le Chaterlier's principle or Law of mass action. 5
For the reaction Ny + 3H, at equilibrium with 2NHs, , the value of Kp is 3.6 x 10
at 500K, Calculate the value of Kec.

OR

How will you calculate the pH of 0.001M NaOH.

How is Hess's law useful also give it's statement.

Find the kinetic energy of the photoelectrons emitted if a metal has

threshold frequency =70 x 10" S and incident frequency = 10.0 x 10%.

OR

Calculate the standard enthalpy of formation of CyHa given:

CaHagg) + 30y > 2COy + 2H,0 Enthalpy of reaction =-1323 KJ

Standard enthalpy of formation of CO;(y = -393.5K)/mol; of H,0, = -249 KJ/Mol
Give the resonating structures of CO%; or C4HsOH phenol.

a) In which C-C bond of CHaCFzCHzBr, the inductive effect is expected to be least?

b) Which of the following com[/mund shows geometrical isomerism?

i
il

iii.

Pent-1-ene
Pent-2-ene
2-Methylbut-2-ene

c) What type of isomerism is present in the following pairs?
i) CHj3 - CHz - CH2 - OH and CH3 - CH (OH) - CH3
i) CH3 - CHz - CO - CHz - CH3 and CH3 - CO - CH; - CHz - CH3
iii)  CH3-CHz-OHand CHs - 0 - CHs

Or

a) How will you convert ethanoic acid into benzene?

Why?

b) “Branched chain hydrocarbons have lower boiling point than straight chain hydrocarbon”.

¢) Explain how nucleophiles and electrophiles are generated by heterolysis.
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What is the angle between the vectors (i +j) and (i - j)
- What happens to coefficient of friction, when weight of the body is doubled ?

If the linear momentum of a body increases by 20%, what will be the % increase in the Kinetic
Energy.

. Two bodies of masses 1kg & 2 kg are located at (1,2)m and (-1,3 ) m respectively . Calculate the
coordinates of the centre of mass.

. Why does the cotton wick in an oil filled lamp keep on burning ?

. A gas compressed to 50% of its volume in two ways (i) Adiabatically (ii) Isothermally
In which of these cases is the increase in pressure more & why ?

Force & density are relatedas F= («a /(B)+ Vd /). what are the dimension of a and

The above two figures represent two different modes of vibration of a standing wave in an open
pipe. Identify the frequencies corresponding to both the modes. Write down their expression and

find their ratio.
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10. A cyclist goes round a circular track of 440metres length in 20sec. Find the angle that the Cycle
makes with the vertical,

11, An man weighing 50 kgf stands on a weighing machine inside a lift. The lift starts to ascend with
acceleration of 2.2ms 2 What is the reading of the machine.

12. A solid cylinder of mass 20kg rotates about its axis with constant a_ngu!ar S.peed 100ra(.i/sec .The
radius of the cylinder is 0.25m.What is the kinetic Energy assocxaFed with the rotation of the
cylinder? What is the magnitude of the angular momentum of the cylinder

13. Derive an expression for the time period of oscillation of a vertically loaded spring

14. Why is Cp greater than Cv ? Derive a relation between Cp&Cv

OR
What is an isothermal process ? Which equation is followed during the process? Derive an

expression for the work done during the process.

15.Y=7.5Sin (0.005x +12t + m/4) where y is in cm and t is in seconds.
Find (i) Amplitude & initial phase (ii) Frequency (iii) Velocity of the wave .

16. Write an expression for the moment of inertia of a circular disc of mass M and Radius R about an
axis passing through its centre and perpendicular to its plane .Using appropriate theorems find
the moment of inertia:

(i) about a tangent perpendicular to its plane (ii) about a tangent in its own plane
State the theorem used.

1‘7 Give Laplace’s formula for velocity of sound. Discuss the effect of the following factors on velocity
of sound (i) Temperature (ii) Pressure

18. Derive an expression for the total energy of an artificial satellite circling round the earth in an
orbit of radius r.

19. What is the phenomenon of capillarity ? Derive an expression for the rise of liquid in capillary
tube.
What will happen if the length of the capillary tube is smaller than the height to which the liquid
rises.

20. Prove the following
a. For two angles of projection 8 & (90-0) with same velocity
: (i) Range is same (ii) Maximum height are in the ratio tan20 : 1
b. If the range and maximum height are equal the angle of projection is tan-1 4

21. Starting from PV =1/3 mnv2 where the symbols have their usual meanings prove
(i) Avogadro’s hypothesis  (ii) Graham’s law of diffusion

'22)The x & y co-ordinates of a particle at any instant of time is given by x= 7t + 4t2and y = 5t.
Where x & y are in meters and t in seconds .Find the acceleration of the particle at t=2sec.

23. Having found his mother suffering from fever Venkat took her to the doctor for treatment. While
checking the status, the doctor used a thermometer to know the temperature of the body. He
kept the thermometer in the mouth of the patient and noted the reading as 102 F. Doctor gave
the necessary medicines. After coming home, Venkat asked his mother, who is a science teacher,
why mercury is used in a thermometer when there are so many liquids. Then his mother
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explained the reason. (a) Comment upon the values of the mother. (b)A newly designed
thermometer has its lower fixed point and upper fixed point marked at 5eand 95- respectively.
Compute the temperature,on this scale corresponding to 50°C

24. Draw the P- V diagram of Carnot’s cycle. Write down the expression for work done in each
process. Derive an expression for the efficiency of the cycle.

QE What is doppler’s Effect Derive an expression for the apparent frequency when the source of
sound is approaching a stationary Observer.
A train stands on a platform blowing a whistle of frequency 400hz. in still air
(i) What is the frequency of the whistle heard by a man moving towards the engine at 10ms
? (Velocity of sound in in air = 340m/s)
(ii) ~ Whatis the speed of sound in the above case ?
(iii) What is the wavelength of sound received by the running man?

26. Derive an expression for the terminal velocity by a spherical body when dropped in a long
column of liquid of lower density .
Find the terminal velocity of a steel ball 2mm in diameter falling through glycerine .relative
density of steel =8, relative density of glycerine = 1.3gm/cc and viscosity of glycerine = 8.3 poise.
OR

State and Prove Bernoulli’s Theorem.

i The pressure difference between two points along a horizontal pipe through which water is
flowing is 1.4 cm of Hg .If due to non uniform cross-section , the speed of flow of water at the
point of greater cross-section is 60cm/sec. calculate the speed at the other point.

v
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General Instructions: . ‘
i).  The question paper consists of 29 questions divided into four sections A, B, C
and D.

Section A comprises of 4 questions of 1 mark each.

Section B comprises of 8 Questions of 2 marks each.

Section C comprises of 11 Questions of 4 marks each.

Section D comprises of 6 Questions of 6 marks each.
i).  All questions are compulsory, in some questions internal choice is given.
ii).  Try to attempt the question in serial order.
iv).  Use of calculators is not permitted

Scction A
[Question number 1 to 4 carry 1 mark each]

1. Let f(x) =x? and g(x) =2x + 1 be two real functions, find ( f.g )(x).
2. "E 2 e e b
: Xpress 1_iyz ntheforma+ib.
3. Howmany two digit even numbers can be formed from the digits 1,2, 3,4, 5 ifthe digits

can be repeated ?

4.  Find the distance between the points P(1,-3,4) and Q(-4,1,2 ).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

s : 18
Find the 13th term in the expansion of (9?{ - '3—\1/——*] , where x # 0.
: ‘ X

3).

: negl " ] -2‘ ]
Find the equations of the lines parallel to axes and passing through (

sinax + bx

Evaluate : lim

————— , a,bya+b#0,
x—0 ax +sin bx

A die is thrown. Describe the following events
A : an even number greater than 4
B : anumber not less than 3.

Alsofind A AR -

Section C
[Question number 13 to 23 carry 4 marks each|

In a group of 65 people, 40 like cricket, 10 like both cricket and tennis. HHow many like
tennis only and not cricket ? How many like tennis ? s

Let A ={12,...,14}. Define areletion R from A to A by

R ={(x,y):3x—y=0, where x, y € A } . Write its domain, co-domain and range.
OR

Define arelation R on the set N of natural numbers by
R ={(x,y):y=x+5,x is natural number less than 4; x, y € A }. Depict this relationship

using roaster form. Write down the domain and range.
Solve : sin2x - sindx + sin6x = 0..

Using the principle of mathematical induction forall neN, prove that

(“‘%)(1"'%)(1+%)...[1+(22—2+1)J=(n+1)2 by

A group consists of 4 girls and 7 boys. In how many ways can a team of 5 members be
selected if the team has atleast one boy and one girl ?

Using binomial theorem, prove that 6" - 5n always leaves remainder 1 when diveded by 25.

OR

ﬂ+bn

f T o is the A.M between a and b, then find the value of n.
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‘ : 0 If slope of
20. Two lines passing through the point ( 2, 3) intersects each other at an angle 60 p
one line is 2, find the equation of the other line.

21.  Find the equation of the ellipse, with major axis along the x-axis and passing through the
points (4,3 )and (-1,4). . ‘

|x]
: - — ., x=0
22. Evaluate limf(x) where f(X)=1 *
x—0 0 , X = 0
OR

[x|+1, x<0
If f(x)= 0 , x=0

, for what values of a does 1limf(X) exists ?
le—l , x>0 523

23.  One card is drawn from a well suffled deck of 52 cards. If each outcome is equally likely,
calculate the probability that the card will be a

a) a diomand b) not an ace ¢) a black card d) not a diomand.
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28.

29.

Calculate mean, variance and standard deviation for the following distribution

[ Classes [30—40]40-5050—60 | 60_70 ] 70-80 | 80-90 | 90—100
LFrequency 3 i 12 15 8 3 2

OR

The mean of 5 observations is 4.4 and their variance is 8.24. If three of the observations are

1,2 and 6 find the other two observation.

Two students Anil and Ashima appeared in an examination. The probability that Anil will
qualify the examination is 0.05 and Ashima will qualify the examination is 0.10. The
probability that both will qualify the examination is 0.02. Find the probability that

a)  Both Anil and Ashima will not qualify the examination.

b).  Atleastone of them will not qualify the examination and

a)  Only oneof them will qualify the examination.

*ookskokok
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