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THIRD SEMESTER B.Se. (L.R.P./B.M.M.C. DEGREE EXAMINATION
NOVEMBER 2017

(CUCBCSS—UG)
Common Course
A 11—BASIC NUMERICAL SKILLS
Time : Three Hours Maximum : 80 Marks
Part I
Answer all guestions.
1. 1a
(a) Not a set, (b) Not a sub-set.
(e} Sub-set of every set. (d) Not existing.

2. The solution of the equation 4 = 2/3 X is

la) 6. (b} 12.
(¢} 8. (d) 186.
3. Variations with some degree of regularity within a period of one vear is :
(a) BSeasonal variation. (b) Secular trend.
(e} Cyclical Variation. (d} Irregular variation.

4. The perpendicular distance from a point to the x-axis is called :
(a) x - co-ordinate, (b) Ordinate.
(¢) = -intercept. (d} None of these.

5. IfAisa Symmetric Matrix, then A' =

(a) A. (b) |A}.
(e) 0. (d) 1.
6. Bum of squares of deviation from their mean is :
(&) Maximum. (b) Minimum.
() Zero. (d) None of these,

7. What is the median value for 5, 8,6, 9, 11, 4 :
(a) 6. (b) 7.
{¢) B. (d) 11.
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8. Common difference of sequence 5, 8, 11, 14, ....... 18
(a) 3. (b) -3.
(e} 0. (d) 1.
9, — s a three dimensional diagram.
(a) Simple bar diagram. (b) Cube.
(e} Multiple bar diagram. (d) Pie diagram.

10. Which one of these sampling methods is a probability method 7
(a) Quota, (b) Judgment.
(¢} Convenience. (d) Simple random,
(10 x 1 = 10 marks)
Part II (Short Answer Questions)

Answer any eight questions.
11. Why Fisher’s Index Number is called Ideal Index Number ?
12. Define Statistics.
13. What is Lorenz Curve ?
14. Sate any two differences between primary and secondary data.
15. What is a scalar matrix ?
16. Find the 6th term of the G. P. : 4, 8, 165,...
17. A=B=C = verify A.
18. Solve the equation 2¢* + 8¢ + 8=0.

19. Find the compound interest on Rs. 8,000 for 4 years if interest is payable half yearly for the first
three years at the rate of 8% p.a. and for the fourth year, the interest is payable quarterly at the
rate of 6% p.a.

20. From the following matrix, calculate (a) A+ Band (b) A-B

2 35 B -9 6
A=5H 4 2 B=23
259 4 -9 7

(B % 2 = 16 marks)




21.

22,

24.

25.

26.

27.

28,
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Part III (Short Essays)

Answer any six guestions.

A man sells T horses and 8 cows at Rs.2,940 and 5 horses and 6 cows at Bs.2,150. What 15 the
selling price of each 7

By means of Venn diagram, prove that,
From the following data, compute Karl Pearson's Co-efficient of skewness,
25 (18 32 20 25 48 72 ‘24 50 25,

The marks obtained by 50 students are given below. Construct a grouped frequency distribution
following the steps in constructing frequency distribution.

31 13 46 31 30 45 38 42 30 9 30
30 46 36 2 41 44 18 29 63 44 30
19 5 44 15 7 25 12 380 6 22 24
37 15 6 39 382 21 20 42 31 19 14
23 28 17 53 22 21

Compute Standard Deviation and Co-efficient of Variation from the following data :—

Temperature] —40 to =30 | -30 to —20 |-20to-10 |-10to 0| 0 to 10| 10 - 20 | 20 - 30
No. of Days 10 28 30 42 65 180 10

Solve the following equation by using matrix.
2x—3y=3and 4x—y=11.

The first term of an A. P. is 10, the last term is 50. If the sum of all the terms is 480, find the
commeon difference and the number of terms.

An enquiry into the budgets of middle class families in a city gave the following information :
Expenses on Food Rent Clothing Fuel Others
(35%) (15%) (20%) (10%) (20%)
Price (2015) 150 30 75 25 40
Price (2016) 145 30 65 23 45

Construct Cost of Living Index Number from the following,
(6 x 4 = 24 marks)
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2022

Common Course for B.Sc. L.R.P. (Alternate Pattern)
A 11—BASIC NUMERICAL SKILLS
(2019 Admission onwards)
Time : Two Hours and a Halrf Maximum : 80 Marks
Section A (Short Answers)

Answer all questions.
Each question carries 2 marks.

Ceiling marks for Section A is 25.
1. State DeMorgan’s law.
2. What is a Pie diagram ?
3. Represent the following frequency table by histogram :
Marks : 10 - 15 15-20 20-25 25-30 30-35
Number of students : 5 20 50 40 10
4. Explain Kurtosis.
5. What is a power set ?
6. Find the median of the following data :
4, 45, 60, 20, 83, 19, 26, 11, 27, 12, 52
7. If the sum of 12th and 2279 terms of an AP is 100, find the sum of first 33 terms.
8. Solve x2 — 3x — 4 = 0 by using quadratic formula.
9. Find the value of x in the equation 2x + 5/x = 7.
10. What is an Index Number ?
11. Differentiate between discrete and continuous frequency distributions.

12. The sum of three numbers in AP is — 3 and their product is 8. Find the numbers.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2
Find the product of first 9 terms of GP, if the 5th term is 2.

What is analysis of time series ?

1
Find the value of the determinant |4
7

@ Ot N
© o W

Section B (Paragraphs)

Answer all questions.
Each question carries 5 marks.

Ceiling of marks for Section B is 35.
IfA=(1,2,3}and B = {a, b, ¢}, find A x B and B x A. Are they equal ?

What are the different aspects to be considered in planning a statistical enquiry ?

Find n, if the sum 24 + 20 + 16 + ... to n terms is 72.

Find the adjoint of the matrix

W = O
— N
= W N

Solve the equation x + Vx = 6/25.

Find the central tendencies for given series :

1,11, 9, 15,7, 11, 12, 14

10 11
Find AB, where A = and B = )
2 3 3 2

Give three yearly moving averages for the following series :

287892
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Year : 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Production (lakh tons) : 10.2 11.3 10.7 10.9 11.2 12.3 12.1 13.2 13.3 13.9

287892
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Section C (Essays)

Answer any two questions.

Each question carries 10 marks.

11 2
24. Find the inverse of the matrix | 1 3/|.
0 01

25. Find the sum of the series 6 + 66 + 666 + 6666 + ...

26. Find the quartile deviation for the following data :

Marks
20 - 30
30 - 40
40 - 50
50 - 60
60 - 70
70 - 80

80 - 90

Frequency
4
12
18
28
19
14

5

27. Explain the scope and limitations of statistics.

287892

287892
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(2 x 10 = 20 marks)
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2023

Common Course [B.Sc. LRP (Alternate Pattern)]
A11—BASIC NUMERICAL SKILLS
(2019—2022 Admissions)
Time : Two Hours and a Half Maximum : 80 Marks
Section A (Short Answer Type)

All questions can be attended.
Each question carries 2 marks.
(Ceiling 25 marks)

1. Using De Morgan’s law write (A U B)C .

2. IfA= {1,2,3}, B={3,4}thenﬁndAuBandAmB.

3. fA=|t 2,]3: 3 _1,thenﬁndA+BandA—B.
2 3 —2 1

4. IfA= B ﬂ is singular then find a.

5. If 3x+4y=16, y=1 then find the value of x.
6. Solve x2_-9=0.
7. Find the common difference of the arithmetic progression 2, 10, 18, ...

1
)

gesee

1
8. Find the sixth term of the geometric progression 1, 2

9. Ifthe simple interest on Rs. 8,000 for two years is 2,000, then find the rate of interest.
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10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
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Write any two limitations of statistics.
Define Frequency.
Give examples of 2 diagrams which are used to represent statistical data.
Give examples of 2 index numbers.
Explain Skewness
Define Range.
Section B (Paragraph/Problem Type)

All questions can be answered.
Each question carries 5 marks.
(Ceiling 35 marks)

FindXand Yif X +Y = ! O,X—Y: > 0.
2 5 0 5

11 10
If A= L) 2} and B = L 5} the find AB and BA. Are they equal ?

Find2+5+.....+182.

If A={a,b,d,e}, B={b,c,e,f}, C={d,e,f}, then verify whether the expression
An(BuC)=(AnB)uU(ANnC) is true.
The marks out of 20 obtained by 20 students in a test are given below. Find the mean marks :
Marks : 20 15 18 10 12
No. of Students : 6 4 2 3 5
Write a short note on Quartile deviation and Mean deviation.
Write a short note on measures of central tendency.

An arithmetic progression has 3 as first term. Also the sum of first 8 terms is twice the sum of first
5 terms. Find the common difference.
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Section C (Essay Type)

Answer any two of the following questions.

Each question carries 10 marks.

24. Solve 3x—4y+8z =26

6x—-3y—-5z=1
—x+y+3z=11.
1 -1 2
25. Find adjointof A=| 2 3 5|.
-2 01

26. Find standard deviation from the following table :

Wages Number of persons
140-160 12
160-180 18
180-200 35
200-220 42
220-240 50
240-260 45
260-280 20
280-300 8

27. Ifthe sum of three numbers of an arithmetic progression is 30 and their product 990, then find the

numbers.

(2 x 10 = 20 marks)
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6. The simple interest on Rs. 68,000 at 165 % per annum for 9 months is

7. Statistics measures

8.

10.

11.
12.

13.

14.

15.

a) 7,500, b) 8,500.
¢) 9,500 d) 8,000.

a) Certainity. b) Uncertainity.
c¢) Data. | d) Noné.
Bar diagram is a dimensional diagram.
a) Two b) Three..
c) One. ' d) None.

is better suited to open end series.
a) Mean. b) Median.
c¢) Mode. ' d) None.

D 91672

If N=10,) x=60) x° =1000 the standard deviation is

a) 100. . o b) .
c) 12. d) 8.

Part II (Short Answer Questions)

Answer any eight questions.
Each question carries 2 marks.

Define null set and singleton set ?

Define square matrix and give example ?

Solve x+ y=7and x - y = 6.

R

i 2
Solve —+—=2.
x 2

Determine %, if & + 2,4k - 6,3k — 2 are 3 consecutive terms of AP

-

(10'x 1 = 10 marks)



16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

3 D 91672
On what sum of money will compound interest for 2 years of 5 % year amount to Rs. 164 ?
Limitation of Statistics.
What is pictogram and Cartogram ?
Find the geometric mean of 85, 15, 500, 250, 70, 75, 45, 8, 40, 36
Why Fisher index number is called ideal ?

(8 x 2 = 16 marks)
Part III (Short Essays)

Answer any six questions.
Each question carries 4 marks.

1 0 2
For matrix A=|0 2 1| provethat A3 —-6A2 +7A +21=0.
2 0 3
11 | .
How many terms of the AP — 6, - > + FORP are needed to give the sum — 25.

Find the positive value of %’ if one root of x% — kx + 243 = 0 is thrice the other
Cormpare standard deviation and mean deviation.

Solve (x+3)(x+6)+(x +6)(x+9)+(x+9)(x+3)=0.

Draw ogive for the following data :

Mid x g 5 10 15 20 25 30
Frequency : 10 12 85 100 80 13

What are the steps in the construction of cost of living index number ?

Let U={1,2,3,4,5,6,7,8,9);A={1,2,3,4};B={2,4,6,8) ;and C = (3,4,5,6}.
Find (i) A’ ; (i) B'; (iii) (AUC) ;and (iv) (A UB).

(6 x 4 = 24 marks)
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29,

30.

31.

4

Part IV (Long Essays)

Answer any two questions.
Each question carries 15 marks.

Solve the system of eqﬁation using matrix methodx + y+z=6;y+3z=11 ;X +2z2=2y.

D 91672

Find a 4 yearly movirig average and the centered 4 year moving average from the following

data :

Year o 2000 2001 2002 2003 2004 2005 2006 2007

Output 3 301 454 393 414 424 464 466 492
The scores of 2 batsman Lara and $achin in 10 innings during a certain seasonare :

Lara H 32 28 47 63 71 39 10 60 96 14

Sachin : 19 31 48 33 67 90 10 62 40 80

Find which of the two batsman, Lara or Sachin is more consistent in scoring ?

« (2 x15 =30 marks)
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2021

Common Course [B.Sc. LRP (Alternate Pattern)]
A11—BASIC NUMERICAL SKILLS
(2019—2020 Admissions)
Time : Two Hours and a Half Maximum : 80 Marks
Section A

Answer at least ten questions.

Each question carries 3 marks.

All questions can be attended.
Overall Ceiling 30.

1. What is power set ?
2. Find the power set of A ={1,2, 3}.

3. what are the methods used for measuring seasonal variations ?
4. Represent the following frequency table by histogram :
Marks : 10-15 15-20 20-25 25-30 30-35
Number of students : 5 20 50 40 10
5. What is analysis of time series ?
6. Find the product of first five terms of GP, if the third term is 3.

7. What do you understand by classification of data ?
8. Solve x2 —7x + 6 = 0 by using quadratic formula.

9. Explain Kurtosis.
10. Find the product of first 9 terms of GP, if the 5" term is 2.
11. Find the mean of the following data.

4, 40, 60, 20, 80, 10, 26, 12, 24, 12, 50
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12. Explain Skewness.
13. What is a pie diagram ?
100
. \ 4 4 2
14. Find the value of the determinant 5 13

15. What is an index number ?
(10 x 3 = 30 marks)
Section B (Paragraph)

Answer at least five questions.

Each question carries 6 marks.

All questions can be attended.
Overall Ceiling 30.

16. Ifthe fifth and the tenth terms of a G.P are 32 and 1024 respectively, find the first term and the

common ratio.
17. Give 3 yearly moving averages for the following series :
Year : 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Production (lakh tons) : 12.2 12.3 13.7 14.9 13.2 11.3 15.1 15.2 15.3 14.9

18. Find the sum of first 20 terms of the sequence 3, 6, 9, 12,....

19. Find the adjoint of the matrix

o o~
o R KR
H W M

20. Find the central tendencies for given series :

28, 36, 34, 28, 48, 22, 35, 27, 19,41

21. Find AB, where A = R and B= 0 1.
01 31

126537



22.

23.

24.

25.

26.

27.

If A={1,2} and B={a,b,c}, find A x B and B x A. Are they equal ?

What are the different aspects to be considered in planning a statistical enquiry ?

(5bx6=

Section C (Essay)

Answer any two questions.

Each question carries 10 marks.

Find the sum of n terms of the series 8 + 88 + 888 + 8888 + ...

Find the inverse of the matrix

S O =
S N =
=W N

Solve the following by matrix method :

2x+3y+3z=5
x—2y+ z=-4
3x— y—2z=3.

Find the quartile deviation for the following data :

Marks Frequency
20-30 4
30—40 12
40-50 18
50—60 28
60-70 19
70-80 14
80-90 5

126537

D 11983

30 marks)

(2 x 10 = 20 marks)

126537
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2023

Common Course [B.Sc. LRP (Alternate Pattern)]
A12—INFORMATICS AND EMERGING TECHNOLOGIES
(2019—2022 Admissions)
Time : Two Hours and a Half Maximum : 80 Marks
Section A (Short Answers)

Answer questions up to 25 marks.
Each question carries 2 marks.
Ceiling 25 marks.

1. List any four storage devices used in modern computers.
2. Define operating systems. Name any two operating systems used in personal computers.
3. Identify any fwo applications of microwave LANs.
4. Whatis WAP?
5. Highlight any two features of mobile operating systems.
6. Give two limitations of AMPS.
7. Give the basic principle of optical fibres.
8. Give any two applications of optical fibre.
9. How is LASER different from ordinary light ?
10. What is CIA triad ?
11. Identify any two E-mail security issues.
12. Differentiate HTTP and HTTPS protocols.
13. What do you mean by authentication ?
14. Give any three applications where finger print is used as a biometric.

15. List any two challenges in using face recognition as a bio-metric.
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16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

2

Section B (Paragraph)

Answer questions up to 35 marks.
Each question carries 5 marks
Ceiling 35 marks.

Describe the properties of any two educational websites.
Differentiate between internet and intranet.
Summarize the features of GSM.
Describe the classification of LASER based on hazardousness.
Discuss any three online shopping frauds and approaches to prevent them.
List the procedures to follow to ensure secure browsing ?
Discuss smartcard based authentication.
Analyse the components of a speaker recognition system.
Section C (Essay)

Answer any two questions.

Each question carries 10 marks.
Give a detailed account of CDMA and PCS network.
Discuss in detail applications of Holography.
Write notes on :
(i) Cyber forensic ; and
(i1) Cyber crime cell.

Describe a multimodal biometric system involving face, iris and hand geometry.

(2x10=

433490

433490
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20 marks)
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14.
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THIRD SEMESTER (CBCSS-UG) DEGREE EXAMINATION
NOVEMBER 2021

Common Course (B.Sc. L.R.P. (Alternate Pattern))
A12—INFORMATICS AND EMERGING TECHNOLOGIES
(2019—2020 Admissions)
Two Hours and a Half Maximum : 80 Marks
Section A

Answer atleast ten questions.

Each question carries 3 marks.

All questions can be attended.
Overall ceiling 30.

List any four educational websites.

Compare the role of RAM and secondary storage devices.
What are the different types of operating systems ?
What is WLL technology ?

Give any two key features of smart phones.

Give any two limitations of a mobile phone in comparison to a lap top in terms of software
applications.

Give any two advantages of using optical fibre.

State the working principle of holograms.

Highlight any two applications of LASER in medical filed.

Differentiate between cyber security and cyber forensic.

Write any two security threats in social media.

Write any two desirable features of a password.

Define biometrics.

What do you mean by multimodal biometrics ?

Give any one situation where face recognition cannot be used for authentication.

(10 x 3 = 30 marks)
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16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

Section B

Answer atleast five questions.

Each question carries 6 marks.

All questions can be attended.
Overall ceiling 30.

Write a note on operating systems.

Discuss PCS networks.

Write a note on WLANS.

Discuss applications of LASER in entertainment.

Discuss the issues in online banking security.

Write a note on cyber forensic.

Discuss the process of recognizing a person from iris image.

Explain the steps in automatic signature verification.

128500

D 11987

(5 x 6 = 30 marks)

Section C

Answer any two questions.
Each question carries 10 marks.

Compare GSM, AMPS and CDMA.
Discuss the applications of Holography in data storage and security.

Summarize the key aspects of IT act 2008.

Elaborate the steps in finger print verification. Identify the merits and limitations of face recognition,

iris recognition, speaker identification and hand geometry based verification.

(2 x 10 = 20 marks)

128500
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2022

Common Course for B.Sc. LRP (Alternate Pattern)
A12—INFORMATICS AND EMERGING TECHNOLOGIES
(2019 Admission onwards)
Time : Two Hours and a Half Maximum : 80 Marks
Section A (Short Answers)

Answer questions up to 25 marks.
Each question carries 2 marks.
Ceiling 25 marks.

1. List any four educational websites.
2. What is the role of an Operating System ?
3. What are the different types of printers ? Differentiate between a printer and a plotter.
4. List and compare any two mobile OSs.
5. Differentiate LAN and WLAN.
6. Whatis WLL ?
7. What is a Hologram ?
8. List applications of optical fiber.
9. Mention applications of Holography in security.
10. List any four cyber security issues.
11. Define digital signature.
12. Give any two issues you will refer to cyber crime cell.
13. Define multimodal biometrics.
14. Give any two features that make computer based face recognition difficult.

15. What is a smart card ?
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17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.
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Section B (Paragraph)

Answer questions up to 35 marks.
Each question carries 5 marks.
Ceiling 35 marks.

Write a note on memory systems.
Explain the working of LCD monitors.
Discuss working principle, merits and applications of radio LAN.
Discuss the features of mobile operating systems.
Explain Holography technology.
Discuss the role of cyber forensic in controlling cyber crimes.
Summarize security issues in social media.
Write a note on speaker verification.
Section C (Essay)

Answer any two questions.

Each question carries 10 marks.
Summarize the evolution of mobile phone technology.
Discuss in detail applications of LASER.
Discuss security issues in online banking and online shopping.
Discuss the following biometric systems highlighting their merits and limitations.
i) Finger print.

ii) Hand geometry.

(2x10 =

297297

297297

D 31759

20 marks)
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THIRD SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2022

Chemistry
CHE 3B 03—PHYSICAL CHEMISTRY—I
(2017—2018 Admissions)
Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions.
Each question carries 1 mark.

—

Write the equation for calculating RMS velocity.

What is Boyle temperature of gas ?

Which among the following is an intensive property; temperature, volume, heat capacity ?
Give the mathematical statement of First law of thermodynamics.

State Kirchhoff equation.

Enthalpy of neutralization of any strong acid by a strong base will be a constant. Why ?
What is the unit of surface tension ?

Define specific refractivity.

©® ® N\ e ok D

State the relation between Kp and Kx.

—
e

At 300°C, the equilibrium constant for the synthesis of HI is 20. What is the equilibrium constant
value for the decomposition of HI ?

(10 x 1 = 10 marks)

Section B

Answer any ten questions.
Each question carries 2 marks.

11. Define collision frequency and mean free path.

12. Calculate the temperature at which the average velocity of oxygen equals that of hydrogen at
—253°C.

Turn over

293868



13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.

25.

26.

27.
28.
29.

30.

293868

2 D 31573

Comment on the effect of temperature on Maxwell’s distribution of velocities.

Calculate the critical constant values of a gas where, van der Waal’s constants are : a = 0.751 dm®
atmosphere mol~2 and b = 0.0226 dm? mol 1.

Distinguish between state and path functions.

Formulate the relation between Cp and Cv.

What is inversion temperature ?

How will you determine molecular mass from viscosity measurements ?
What is Stirling’s approximation?

Calculate the molar refraction of acetic acid when density = 1,046g/cc and refractive index is
1.3715.

Comment on the uniqueness of water as a solvent.
How can we prove that chemical equilibrium is dynamic?
(10 x 2 = 20 marks)
Section C

Answer any five questions.
Each question carries 6 marks.

Derive van der Waal’s equation of state.

Explain the concept of entropy and compare the entropy change in the case of reversible and
irreversible processes.

What is chemical potential ? Derive expression for the variation of chemical potential with
temperature.

Explain mathematically the work done in a reversible isothermal expansion and that in a reversible
adiabatic expansion of an ideal gas.

Derive the expression for Joule Thompson coefficient.
What is residual entropy ? Calculate the residual entropy of CO.

Explain parachor. Establish the Kekule’s structure of benzene based on parachor values (parachor
values of C, H, double bond and six membered ring are 4.78, 17.1, 23.1 and 6.1 respectively ; the
experimental parachor value is 206.7).

Provide the thermodynamic derivation of law of chemical equilibrium.
(5 x 6 = 30 marks)

293868
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Section D

Answer any two questions.

Each question carries 10 marks.
31. Postulate the kinetic theory of gases. Derive the Kinetic gas equation.
32. Derive Clausius Clapeyron equation and discuss its applications.
33. (a) Explain Nernst Heat theorem.
(b) Describe Hess’s law with suitable examples.

34. Discussthe Le Chatelier’s principle with suitable examples.
(2 x 10 = 20 marks)

293868
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THIRD SEMESTER (CBCSS-UG) DEGREE EXAMINATION
NOVEMBER 2021

Chemistry/Industrial Chemistry/Polymer Chemistry
CHE 3B 03—PHYSICAL CHEMISTRY—I
(2019—2020 Admissions)

Time : Two Hours Maximum : 60 Marks
Section A

Answer atleast eight questions.
Each question carries 3 marks.
All questions can be attended.

Overall ceiling 24.

1. Calculate RMS velocity of O, at : (a) STP ; and (b) at 288 K.

2. Calculate number of collisions per second per molecule of O, at 25°C and at 1 atm pressure. Collision
diameter of oxygen is 361 pm.

3. Distinguish extensive and intensive properties with example.

4. State Carnot’s theorem and second law of thermodynamics.

5. What is meant by chemical potential ? What is its significance ?

6. What is entropy ? Give its unit.

7. Why chemical equilibrium is termed dynamic ?

8. What is reaction quotient ?

9. Define order of a group. Give example.
10. Define principal axis.
11. Name point group to which water belongs. Write down its symmetry elements.
12. What is meant by plane of symmetry ? Illustrate with an example.

(8 x 3 = 24 marks)
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Section B

Answer atleast five questions.

Each question carries 5 marks.

All questions can be attended.
Overall ceiling 25.

13. Derive expressions for critical constants in terms of Vander Waals constant.
14. Derive RMS and average velocity from Maxwell Boltzmann equation.

15. Six moles of an ideal gas expands isothermally and reversibly from a volume of 1dm3 to volume of
10dm3 at 27°C. What is the maximum work done ?

16. Derive an expression for relation between entropy and probability.
17. Explain Nernst heat theorem. How does it lead to third law of thermodynamics ?
18. Derive Gibbs-Helmholtz equation. What is its significance ?

19. Give group multiplication table of symmetry operations of H,O molecule.

(5 x 5 = 25 marks)
Section C

Answer any one question.

Each question carries 11 marks.
20. (a) What is meant by efficiency of heat engine ? Derive an expression.

(b) What do you understand by heat capacity of a system ? Show from thermodynamic
consideration that Cp — Cv = R.

21. Derive relation between Kp and Kc.

(1 x 11 = 11 marks)
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The standard enthalpy of & compoeund is the same as its standar d heat of formation. llustrate with
an example.

A : o ) Lo oF Ay ey n"%“t*-e.r i;wa;- £V gy + 05 *1*; iy
The heat of formation of CO, and CO are - 393.5 ko a nd — 110.5 kJ respectively. Calculate the

heat of combustion of CO.
What is meant by residual entrepy ? Explain with examp le,

£

Write any four factors that aftfect the viscosity of g houid.

: , e T 102 N2 g1 9700 ( el 3 cenp]
e o Toncebier B a2 1wl Frwadd o 1Y O 3 a5 a Wl gt f late the time regoirs
The VISCOSILY O dll o1l of dens: LY ) 97 .,,,.Q.,I‘l 2 5o 1 JNEY] SR I  Caiculate the 9o
1 -1. - H : H Py o N 8 .- , i ,r:'l .l'::i f 1 X}- “Ji takﬁg?g
for a given volume of the ol Lo flow thr(m 1 a viscometer, if the same volume of wate
3 i T annffiaiant nf viceosity and de 1ty of water
59 seconds to fow through zhe viscometier, The goefiicient of viscosily ang gensity of watel
: O~ Mo @ and e 7
respactively are 8.9 x 1 M ¢ and .
— e L o g 9 7 gl VaT f3 Ay T
What are helerogeneous gguinibria @ axlve eRamplo
¢y AT VS o ONT A (v o DFOLN M a Vv Lty
the qon 2 NGO, + Cly =2 2NOG, L the value of Kp is 2 x 187 a.t.m. at 2770, Caleulate
v ¥ w AR o B % -'_."
he value of K
the value oi BC.
(L“ <X 2= AU s TS
£ A R - E T
Section C (Faragrapn)
Answer qny 1:v¥2 guesiions.
Each question carries O marks.
: ' T . ' 2 . 7 % P Fi b i (r
3 5wyt R SN S T T Pl tar oaiacitiaz P 4w mnoaint pne aotteet of
What are the features of Maxwell's distribution of moiecniar veiociiles [ AXpiain e ehed

temperature in the distribunon.

r'”"'

What is meant by compressibility factor ot o

o b

<25 7 Explain its signuticance.

13“1':1

cate and formulate the first law of thermodynamics., Mention the important iimitat ions of the
law How could the second law of thermodynamiecs overcome these limitations ?
Derive the Clausius-Clapeyron equation for the hquid = vapour equilibrium. Give any tiwo
applications of the :aw.
What is meant by thermodynamic probability ? Deduce the relation between entropy and probability

of a system.

What is parachor ? How is it used to elucidate the structure of compounds ? Hlustrate with an
exampie.

State and explain Le-Chatelier principle. Discuss the effect of temperature and pressure in the

equilibrium 250, (g)+ Oy (g) = 2503 (g); AH = ~152.5 kJ.

Derive the equilibrium constant Ke for the reaction ¢A +5B <= ¢C+dD. How is the value of Kc

related to Kp 7
(5 x 6 = 30 marks)
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Time : Two Hours Maximum : 60 Marks

10.
11.

12.

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.
Define RMS velocity and give its mathematical expression.

Calculate the mean free path of O, molecule at 25°C and 1 atm pressure. The collision diameter of
O, molecule is 273 pm.

What are extensive properties ? Give an example.
State and explain Nernst heat theorem.

Define heat capacity. Write down the relation between heat capacity at constant volume and at

constant pressure.

Calculate the maximum work done when five moles of an ideal gas expand isothermally and
reversibly from a volume of 1 litre to 10 litre at 27°C.

Write down the Gibbs Helmholtz equation and explain the terms.

Write down the relation between entropy and probability.

What is meant by heterogeneous equilibria ? Give an example.

State and explain the law of mass action.

Identify the point group and write down the symmetry elements present in H,O.
What is meant by centre of symmetry ? Explain with an example.

(Ceiling of marks : 20)
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14.

15.

16.

17.
18.

19.

20.

21.
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

Explain why real gases deviate from ideal behaviour and derive the van der waals equation of
state.

Define bond dissociation energy. How will you determine the resonance energy of benzene from
thermochemical data.

Derive the maxwell relations.

What is chemical potential ? Briefly describe the variation of chemical potential with temperature

and pressure.
State and explain Le Chatelier principle taking any one reaction as an example.
Write and explain the rules for a set of elements to form a mathematical group.
What are point groups ? Depict the group multiplication table of C,v point group.
(Ceiling of marks : 30)
Section C (Essay)

Answer any one question.

The question carries 10 marks.
Explain Carnot cycle and derive an expression for efficiency of heat engine.
What are critical constants ? Derive the expression for critical constants of a van der Waals gas.

(1 x 10 = 10 marks)
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