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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 22nd 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.

287892

287892

1392

1392

1392
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13. Find the product of first 9 terms of GP, if the 5th term is 2.

14. What is analysis of time series ?

15. Find the value of the determinant 

1 2 3

4 5 6 .

7 8 9

Section B (Paragraphs)

Answer all questions.

Each question carries 5 marks.

Ceiling of marks for Section B is 35.

16. If A = {1, 2, 3} and B = {a, b, c}, find A × B and B × A. Are they equal ?

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

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

19. Find the adjoint of the matrix 

0 1 2

1 2 3 .

3 1 1

 
 
 
  

20. Solve the equation x + x  = 6/25.

21. Find the central tendencies for given series :

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

22. Find AB, where 
1 0

A
2 3

 
=  
 

and 
1 1

B .
3 2

 
=  
 

23. Give three yearly moving averages for the following series :

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

287892

1392

1392

1392
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Section C (Essays)

Answer any two questions.

Each question carries 10 marks.

24. Find the inverse of the matrix 

1 1 2

0 1 3 .

0 0 1

 
 
 
  

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

26. 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

27. Explain the scope and limitations of statistics.

(2 × 10 = 20 marks)

287892

287892

1392

1392

1392
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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 ( )CA B .∪

2. { } { }If A = 1, 2, 3 , B = 3, 4 then find A B and A B.∪ ∩

3.
1 2 3 1

If A = , B = , then find A + B and A B.
2 3 2 1

−   
−   −   

4.
4

If A =
3 4

a 
 
 

is singular then find a.

5. If 3 4 16, 1x y y+ = =   then find the value of x.

6. Solve 2 9 0.x − =

7. Find the common difference of the arithmetic progression 2, 10, 18, ...

8. Find the sixth term of the geometric progression 2

1 1
1, , ,....

2 2

9. If the simple interest on Rs. 8,000 for two years is 2,000, then find the rate of interest.

433327

433327

1392

1392

1392
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10. Write any two limitations of statistics.

11. Define Frequency.

12. Give examples of 2 diagrams which are used to represent statistical data.

13. Give examples of 2 index numbers.

14. Explain Skewness

15. Define Range.

Section B (Paragraph/Problem Type)

 All questions can be answered.

Each question carries 5 marks.

(Ceiling 35 marks)

16.
7 0 5 0

Find X and Y if X + Y = , X Y = .
2 5 0 5

   
−   

   

17.
1 1 1 0

If A = and B =
0 2 1 5

   
   
   

  the find AB and BA. Are they equal ?

18. Find 2 + 5 + ..... + 182.

19. { } { } { }If A = , , , , B = , , , , C = , , ,a b d e b c e f d e f  then verify whether the expression

( ) ( ) ( )A B C A B A C∩ ∪ = ∩ ∪ ∩  is true.

20. 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

21. Write a short note on Quartile deviation and Mean deviation.

22. Write a short note on measures of central tendency.

23. 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.

433327

433327

1392

1392

1392
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Section C (Essay Type)

 Answer any two of the following questions.

Each question carries 10 marks.

24. Solve 3 4 8 26

6 3 5 1

3 11.

x y z

x y z

x y z

− + =

− − =

− + + =

25. Find adjoint of 

1 1 2

A = 2 3 5 .

2 0 1

− 
 
 
 − 

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

numbers.

(2 × 10 = 20 marks)

433327

433327

1392

1392

1392
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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 2 7 6 0x x− + = by using quadratic formula.

9. Explain Kurtosis.

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

11. Find the mean of the following data.

4, 40, 60, 20, 80, 10, 26, 12, 24, 12, 50

126537

126537

1392

1392

1392
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12. Explain Skewness.

13. What is a pie diagram ?

14. Find the value of the determinant 

1 0 0

4 4 2 .

2 1 3

15. What is an index number ?

(10 × 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. If the 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 

1 1 2

0 1 3 .

0 0 1

 
 
 
  

20. Find the central tendencies for given series :

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

21. Find AB, where 
1 2 0 1

A = and B = .
0 1 3 1

   
   
   

126537

126537

1392

1392

1392
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22. If { } { }A = 1, 2 and B = , , ,a b c  find A × B and B × A. Are they equal ?

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

(5 × 6 = 30 marks)

Section C  (Essay)

Answer any two questions.

Each question carries 10 marks.

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

25. Find the inverse of the matrix 

1 1 2

0 2 3 .

0 0 1

 
 
 
  

26. Solve the following by matrix method :

2 3 3 5

2 4

3 2 3.

x y z

x y z

x y z

+ + =

− + = −

− − =

27. 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

(2 × 10 = 20 marks)

126537

126537

1392

1392

1392
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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 two applications of microwave LANs.

4. What is 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.

433490

433490

1392

1392

1392
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Section B (Paragraph)

Answer questions up to 35 marks.

Each question carries 5 marks

Ceiling 35 marks.

16. Describe the properties of any two educational websites.

17. Differentiate between internet and intranet.

18. Summarize the features of GSM.

19. Describe the classification of LASER based on hazardousness.

20. Discuss any three online shopping frauds and approaches to prevent them.

21. List the procedures to follow to ensure secure browsing ?

22. Discuss smartcard based authentication.

23. Analyse the components of a speaker recognition system.

Section C (Essay)

Answer any two questions.

Each question carries 10 marks.

24. Give a detailed account of CDMA and PCS network.

25. Discuss in detail applications of Holography.

26. Write notes on :

(i) Cyber forensic ; and

(ii) Cyber crime cell.

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

(2 × 10 = 20 marks)

433490

433490

1392

1392

1392
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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)

Time : 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.

1. List any four educational websites.

2. Compare the role of RAM and secondary storage devices.

3. What are the different types of operating systems ?

4. What is WLL technology ?

5. Give any two key features of smart phones.

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

applications.

7. Give any two advantages of using optical fibre.

8. State the working principle of holograms.

9. Highlight any two applications of LASER in medical filed.

10. Differentiate between cyber security and cyber forensic.

11. Write any two security threats in social media.

12. Write any two desirable features of a password.

13. Define biometrics.

14. What do you mean by multimodal biometrics ?

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

(10 × 3 = 30 marks)

128500

128500

1392

1392

1392
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Section B

Answer atleast five questions.

Each question carries 6 marks.

All questions can be attended.

Overall ceiling 30.

16. Write a note on operating systems.

17. Discuss PCS networks.

18. Write a note on WLANs.

19. Discuss applications of LASER in entertainment.

20. Discuss the issues in online banking security.

21. Write a note on cyber forensic.

22. Discuss the process of recognizing a person from iris image.

23. Explain the steps in automatic signature verification.

(5 × 6 = 30 marks)

Section C

Answer any two questions.

Each question carries 10 marks.

24. Compare GSM, AMPS and CDMA.

25. Discuss the applications of Holography in data storage and security.

26. Summarize the key aspects of IT act 2008.

27. 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 × 10 = 20 marks)

128500

128500

1392

1392

1392
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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. What is 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 ?

297297

297297

1392

1392

1392
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Section B (Paragraph)

Answer questions up to 35 marks.

Each question carries 5 marks.

Ceiling 35 marks.

16. Write a note on memory systems.

17. Explain the working of LCD monitors.

18. Discuss working principle, merits and applications of radio LAN.

19. Discuss the features of mobile operating systems.

20. Explain Holography technology.

21. Discuss the role of cyber forensic in controlling cyber crimes.

22. Summarize security issues in social media.

23. Write a note on speaker verification.

Section C (Essay)

Answer any two questions.

Each question carries 10 marks.

24. Summarize the evolution of mobile phone technology.

25. Discuss in detail applications of LASER.

26. Discuss security issues in online banking and online shopping.

27. Discuss the following biometric systems highlighting their merits and limitations.

i) Finger print.

ii) Hand geometry.

(2 × 10 = 20 marks)

297297

297297

1392

1392

1392
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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.

1. Write the equation for calculating RMS velocity.

2. What is Boyle temperature of gas ?

3. Which among the following is an intensive property; temperature, volume, heat capacity ?

4. Give the mathematical statement of First law of thermodynamics.

5. State Kirchhoff equation.

6. Enthalpy of neutralization of any strong acid by a strong base will be a constant. Why ?

7. What is the unit of surface tension ?

8. Define specific refractivity.

9. State the relation between Kp and Kx.

10. 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 × 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.

293868

293868

1392

1392

1392
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13. Comment on the effect of temperature on Maxwell’s distribution of velocities.

14. Calculate the critical constant values of a gas where, van der Waal’s constants are : a = 0.751 dm6

atmosphere mol–2 and b = 0.0226 dm3 mol–1.

15. Distinguish between state and path functions.

16. Formulate the relation between Cp and Cv.

17. What is inversion temperature ?

18. How will you determine molecular mass from viscosity measurements ?

19. What is Stirling’s approximation?

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

1.3715.

21. Comment on the uniqueness of water as a solvent.

22. How can we prove that chemical equilibrium is dynamic?

(10 × 2 = 20 marks)

Section C

Answer any five questions.

Each question carries 6 marks.

23. Derive van der Waal’s equation of state.

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

irreversible processes.

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

temperature.

26. Explain mathematically the work done in a reversible isothermal expansion and that in a reversible

adiabatic expansion of an ideal gas.

27. Derive the expression for Joule Thompson coefficient.

28. What is residual entropy ? Calculate the residual entropy of CO.

29. 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).

30. Provide the thermodynamic derivation of law of chemical equilibrium.

(5 × 6 = 30 marks)

293868

293868

1392

1392

1392
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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. Discuss the Le Chatelier’s principle with suitable examples.

(2 × 10 = 20 marks)

293868

293868

1392

1392

1392
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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 O2 at : (a) STP ; and (b) at 288 K.

2. Calculate number of collisions per second per molecule of O2 at 25ºC 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 × 3 = 24 marks)

132598

132598

1392

1392

1392
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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 27ºC. 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 H2O molecule.

(5 × 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 × 11 = 11 marks)

132598

132598

1392

1392

1392
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THIRD SEMESTER (CBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2023

Chemistry/Industrial Chemistry/Polymer Chemistry

CHE 3B 03—PHYSICAL CHEMISTRY—I

(2019—2022 Admissions)

Time : Two Hours Maximum : 60 Marks

Section A (Short Answers)

Answer questions up to 20 marks.

Each question carries 2 marks.

1. Define RMS velocity and give its mathematical expression.

2. Calculate the mean free path of O2 molecule at 25°C and 1 atm pressure. The collision diameter of

O2 molecule is 273 pm.

3. What are extensive properties ? Give an example.

4. State and explain Nernst heat theorem.

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

constant pressure.

6. 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.

7. Write down the Gibbs Helmholtz equation and explain the terms.

8. Write down the relation between entropy and probability.

9. What is meant by heterogeneous equilibria ? Give an example.

10. State and explain the law of mass action.

11. Identify the point group and write down the symmetry elements present in H2O.

12. What is meant by centre of symmetry ? Explain with an example.

(Ceiling of marks : 20)

431299

431299

1392

1392

1392
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Section B (Paragraph)

Answer questions up to 30 marks.

Each question carries 5 marks.

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

state.

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

thermochemical data.

15. Derive the maxwell relations.

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

and pressure.

17. State and explain Le Chatelier principle taking any one reaction as an example.

18. Write and explain the rules for a set of elements to form a mathematical group.

19. What are point groups ? Depict the group multiplication table of C2v point group.

(Ceiling of marks : 30)

Section C (Essay)

Answer any one question.

The question carries 10 marks.

20. Explain Carnot cycle and derive an expression for efficiency of heat engine.

21. What are critical constants ? Derive the expression for critical constants of a van der Waals gas.

(1 × 10 = 10 marks)

431299

431299

1392

1392

1392
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