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Code No: G- 9405 

FACULTY OF SCIENCE 
B. Sc. (CBCS) V – Semester Examination, November/December 2024 

Subject: Chemistry  
Paper – V (A): Spectroscopy and Chromatography 

Time: 3 Hours                                                                                             Max. Marks: 80 
 

PART – A  
Note: Answer any eight questions.                                                      (8 x 4 = 32 Marks) 
 
1. Explain the selection rule for rotational spectroscopy and how it applies to diatomic 
 molecules? 
2. Describe the significance of the fingerprint region in an infrared (IR) spectrum? 
3. State Beer-Lambert’s law and list two limitations of this law? 
4. Differentiate between equivalent and non-equivalent protons in proton NMR spectroscopy? 
5. Define chemical shift and discuss two factors that affect it in ¹H NMR spectroscopy? 
6. Briefly explain the nitrogen rule in mass spectrometry? 
7. Explain the principle of solvent extraction and describe the batch extraction method? 
8. Describe the role of Rf values in TLC and name two factors that affect Rf values? 
9. Differentiate between ascending and descending paper chromatography? 
10. Describe the principle of column chromatography and name one application? 
11. Outline the basic working principle of gas chromatography (GC)? 
12. Describe the principle of high-performance liquid chromatography (HPLC) and mention one  
 application in pharmaceuticals? 
 

PART – B 
Note: Answer all the questions.                                                       (4 x 12 = 48 Marks) 
 
13. (a) Describe the energy levels of a harmonic oscillator and discuss the selection rules and  
  force constant (K) calculations in infrared spectroscopy? 

(OR) 
 (b) Illustrate different types of electronic transitions (σ-σ*, n-σ*, n-π*, π-π*) with examples,  
  and explain the terms chromophore and auxochrome? 
 
14. (a) Discuss the 1H NMR structure of following organic compounds.  
  (i) Ethyl Bromide 
  (ii) Acetaldehyde 

(OR) 
 (b) Discuss the mass spectrum of ethyl bromide and acetophenone? 
 
15. (a) Explain the process of continuous extraction in solvent extraction and describe its  
  application in the determination of Iron (III)? 

(OR) 
 (b) Discuss the principles, preparation, and applications of thin layer chromatography  
  (TLC), including the role of visualizing agents? 
 
16. (a) Explain the wet packing and dry packing techniques in column chromatography and  
  describe their applications? 

(OR) 
 (b) Discuss the principle, instrumentation, and applications of high-performance liquid  
  chromatography (HPLC), focusing on its use in the analysis of pharmaceutical  
  compounds like paracetamol? 

********* 
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Code No: G- 9406 

FACULTY OF SCIENCE 
B. Sc. (CBCS) V–Semester Examination, November/December 2024 

Subject: Chemistry  
Paper –V (B) : Metallurgy, Dyes & Catalysis 

Time: 3 Hours                                                                                           Max. Marks: 80 
 

PART – A  
Note: Answer any eight questions.                                                      (8 x 4 = 32 Marks) 
 
1. Define smelting. Briefly explain the products of smelting. 

2. Discuss the significance of leaching in hydrometallurgy. 

3. Write a short note on fused –salt electrolysis? 

4. Differentiate between natural dyes and synthetic dyes with examples? 

5. Describe the structure and applications of Alizarin. 

6. What is the role of binding in dyes? Explain briefly. 

7. Define homogenous catalysis and provide two examples? 

8. Explain the effect of pH on the reaction rate of acid-catalysed reactions? 

9. Discuss the principle of phase transfer catalysis? 

10. Write the working mechanism of carbonic anhydrase in enzyme catalysis? 

11. Explain the significance of the Michaelis constant (Km) in enzyme kinetics? 

12. Discuss the effect of temperature on enzyme catalysis?  
 

PART – B 
Note: Answer all the questions.                                                       (4 x 12 = 48 Marks) 
 
13. (a)  Explain the refining process of copper and highlight the chemical reactions  
  involved? 

(OR) 
 (b)  Compare Pyrometallurgy, hydrometallurgy, and electrometallurgy with examples? 
 
14. (a)  Describe the synthesis and applications of Malachite Green and Crystal Violet? 

(OR) 
 (b)  Explain the chemical constitution of Azo dyes and their applications? 
 
15. (a)  Discuss the kinetics of acid-catalyzed reactions and differentiate between specific  
  and general acid catalysis? 

(OR) 
 (b)  Explain Aldol condensation and decomposition of nitramide with kinetics of base  
  catalysis? 
 
16. (a) Derive the Michaelis-Menten equation and explain the Lineweaver –Burk plot. 

(OR) 
 (b) Describe the mechanism of enzyme-catalyzed oxidation of ethanol by alcohol  
  dehydrogenase? 

 
 

********* 
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Code No: G-9420  

FACULTY OF SCIENCE 
B.A./B.Sc. (CBCS)  V - Semester Examination, November/December 2024 

 
Subject:  Statistics 

Paper – V (A) : Applied Statistics-I  
Time: 3 Hours                    Max. Marks: 80 

 

PART – A 
Note: Answer any Eight questions.            (8x4=32 Marks) 
1. What are the advantages and limitations of simple random sampling? 
2. What is a probability sampling method? State its methods. 
3. Explain about the Simple random sampling without replacement? 
4. In a class there are 200 students, it desired to take sample of 10 students. Use the systematic  

sample method to determine samples? 
5. Give a brief explanation of proportional allocation? 
6. Write the rules given by Neyman for an optimum allocation? 
7. What is the physical interpretation of the constants ‘a’ and ‘b’ in the linear trend equation  

y = a + bx. 
8. An XYZ television supplier found a demand of 200 sets in 1985, 256 sets in 1986 and 265 sets 

in 1987. Find the demand forecast for the year 1988 using moving average methods? 
9. What is logistic curve? Explain the method of fitting a logistic curve? 
10. Differentiate between p and np charts and explain which one is better? 
11. Define the Statistical quality control and also write its limitations?   
12. 20 tape recorders were examined for quality control test. The number of defects for each tape  

recorder are given below: 2,4,3,1,1,2,5,3,6,7,3,1,4,2,3,1,6,4,1,1. Prepare C-chart. What 
conclusion do you draw from it? 

  
PART – B 

Note: Answer all the questions.             (4 x 12 = 48 Marks) 
 

13. a)  Define the terms  
a) population  b) Sampling unit  c) sampling frame   and  d) non-sampling error. 

OR 

b)  If Xi, Yi are the pair of variates define for every unit of the population and x̅ and y̅ are the 

corresponding sample mean of SRSWOR then prove that Cov( x̅,y̅) = 
𝑁−𝑛

𝑁𝑛
 S2? 

 

14. a) Distinguish between relative efficiency of systematic sampling over stratified random  
sampling? 

OR 

b)  Prove that Vopt  Vprop  Vran? 
 

15. a)  State any three growth curves used for measuring trend? Outline the criteria for  
selecting a modified exponential curve as the trend type. Explain method of three selected 
points for fitting this curve? 

OR 
b)  Describe the method for the link relative technique, and write its advantages and 

disadvantages? 
 

16. a)  What do you understand by Schewart control charts? Distinguish between process and  
product control and explain the importance of SQC? 

OR 
b)  Explain the construction procedure of u-chart, write its application and how it is related to  

C-chart?   

***** 
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Code No: G-9421 

FACULTY OF SCIENCE 
B.A./B.Sc. (CBCS)  V - Semester Examination, November / December 2024 

 
Subject:  Statistics 

Paper – V (B) : Analytical Statistics-I  
Time: 3 Hours                    Max. Marks: 80 

 
PART – A 

Note : Answer any Eight questions.                   (8x4=32 Marks) 

1.  Define sampling and non-sampling errors and write the reasons where these errors arise? 

2.  Write merits and demerits of stratified sampling method? 

3.  Find out the efficiency of systematic sampling over simple random sampling? 

4.  What is time series? Explain the objectives of the analysis of a time series? 

5.  Write limitations of the method of least squares? 

6. Explain about Logistic curve? 

   7.  How can the Shewart control charts be interpreted to draw meaningful conclusions? 

   8.  Construct the control chart for number of defects for variable sample size?  

9. What are the limitations of statistical quality control? 

   10. What is an Experimental Design and write importance of Design of experiments? 

   11. Explain about Efficiency and Precision of a Design?   

    12. Which test one can use for the pair wise comparisons and write its procedure? 

 
PART – B 

Note : Answer all the questions.              (4x12=48 Marks) 
 

13. a)  Explain about Neyman’s optimum allocation? Prove that Var(𝑦𝑠𝑡̅̅ ̅̅ ) is minimum for fixed total  
sample size n if ni α NiSi? 

OR 
        b)  If the population consists of a linear trend, then prove that 

Var(𝑦𝑠𝑡̅̅ ̅̅ ) ≤  Var(𝑦𝑠𝑦𝑠̅̅ ̅̅ ̅) ≤ Var(𝑦𝑛̅̅ ̅)ran. 

 
  14. a)  How do you fit a modified exponential curve and Gompertz curve to a time series data? 

OR 
b)  What are seasonal indices? Explain link relative method to determine seasonal indices 

and write its merits and demerits? 
 

15. a) Give the importance of statistical quality control in industry. How do you construct a 
standard deviation chart and write its interpretation? 

OR 
b)  When should the control chart for fraction defectives be prepared? How will you prepare 

the control chart for fraction defectives? 
 
   16. a)  Derive the expectation of various sum of squares in analysis of two way classification? 

OR 
          b)  Write the analysis of missing plot technique of Latin square design? 

 

***** 
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Code No: G-9428 

FACULTY OF SCIENCE 
B. Sc. (CBCS) V–Semester Examination, November/December 2024 

Subject: Electronics  
Paper –V (A): Digital Electronics 

Time: 3 Hours                                                                                           Max. Marks: 80 
 

PART – A  
Note: Answer any eight questions.                                                      (8 x 4 = 32 Marks) 
 
1. Convert (101.101)2 to its decimal equivalent. 

2. Discuss the working of XOR logic gate. 

3. Write a note on Logic families. 

4. State and prove De Morgan’s Theorems. 

5. List the basic rules of Boolean Algebra. 

6. Distinguish between a decoder and an encoder. 

7. Explain the working of SR flip flop with circuit diagram. 

8. What is a shift register? Mention different types of shift register. 

9. Distinguish between Synchronous and asynchronous counters. 

10. Explain the terms machine cycle and clock states in 8085 microprocessor. 

11. Mention the software and hardwork interrupt in 8085 μp. 

12. Explain the function of stack in 8085 μp. 
 

PART – B 
Note: Answer all the questions.                                                       (4 x 12 = 48 Marks) 
 
13. (a)  (i) Convert (21.6)10 into binary number 
  (ii)  Convert (425.350)8 into decimal system 
  (iii)  Convert (B3D)H to binary system. 

(OR) 
 (b)  (i)  Design the basic gates using NOR gate. 
  (ii) Draw and explain the parallel four-bit binary adder circuit. 
 
14. (a)  (i) What is multiplexer and De-multiplexer? Explain.  

  (ii) Reduce CBABAABCAB   using laws of Boolean algebra. 
(OR) 

 (b)  (i) What are karnaugh maps? 
  (ii) Simplify the following Boolean function in product of sums (POS) using K maps. 

     10,9,8,5,2,1,0),,,( DCBAF  

 
15. (a) Construct and explain the working of master slave JK flip flop with its truth table. 

(OR) 
 (b)  Draw the block diagram of a decade counter explain its operation with timing diagram.  
 
16. (a) Sketch and explain the architecture of 8085 μp. 

(OR) 
 (b) Give the classification of the instruction set of 8085 μp. Explain briefly arithmetic and 

 logical instructions. 
 

********* 
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Code No: G-9429 

FACULTY OF SCIENCE 
B.Sc. (CBCS) V - Semester Examination, November/December 2024 

 
Subject :  Electronics  

Paper – V (B) : Electronic Instrumentation 
Time:3 Hours                    Max. Marks: 80 

 
PART – A 

Note : Answer any Eight questions.                   (8x4=32 Marks) 

 1. Explain Static characteristics of an instrument.   

 2. Discuss briefly about various types of Errors.  

 3. Write a short note on quality of management standards.  

4. What are the basic requirements of a transducer?   

 5.  Explain the principle of Thermometers.   

 6.  What are the various types of flow meter? Explain.   

 7.  How do you measure error in Wheatstone bridge?   

 8. Explain the working principle of Maxwell Bridge.  

 9. What are the conditions for bridge balance? Explain.  

 10. Explain the working of electron gun in CRO. 

 11. Write a short note on delay line and multiple trace.   

 12. Write a short note on True RMS Voltmeter.   

 
PART – B 

Note : Answer all the questions.               (4x12=48 Marks) 
 
 13. a) Explain the response of a second order system to a ramp input and step input.  

OR 
  b) Explain in detail about the probability of errors and how the errors can be minimized.  
 
 14. a) What is strain gauge? Explain. Derive an expression for gauge factor.   

OR 
  b) Define seeback effect. Explain the construction and working of Thermocouples. Mention  

the advantages of thermocouples.  
 
 15. a) Explain the construction and working principle of Kelvin Bridge.  

OR 
  b) Explain the construction and working principle of Hay Bridge and Schering Bridges.  
 
 16. a) Sketch the Block diagram of CRT and explain all functional blocks.  

OR 
  b) Explain DC and AC volt-meters with necessary circuit diagrams.  
 

***** 
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Code No: G-9405/T 
FACULTY OF SCIENCE 

B.Sc. (CBCS) V - Semester Examination, November / December 2024 
 

Subject : Chemistry   
Paper – V(A) : Spectroscopy and Chromatography 

Time: 3 Hours         Max. Marks: 80 


 
 (Rotational Spectroscopy) 
 (diatomic)  (Diatomic Molecules) 
 (IR)  (Fingerprint)  
 
  NMR  
 (Chemical Shift)  1H NMR  
 (Mass Spectrometry) 
 (Solvent Extraction) (Batch Extraction)  
  TLC  Rf   
 (Ascending)  (Descending)  
(Colum Chromatography) 
(GC)  
(HPLC)  


      
(Harmonic Oscillator) (IR)  
  (Force Constant)  


   (𝜎 − 𝜎∗, 𝑛 − 𝜎∗, 𝑛 − 𝜋∗, 𝜋 − 𝜋) 
  

1H NMR  
   i.  (Ethyl Bromide)   ii.  (Acetaldehyde)   


  (Ethyle Bromide) (Acetophenone)  

(Solvent Extraction)  (Continuous Extraction)   
  (III)  


  (TLC) 
 
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
Code No: G-9405/T 


(Colum Chromatography)  
  

  
  (HPLC)
  


**** 
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Code No: G-9406/T 
FACULTY OF SCIENCE 

B.Sc. (CBCS) V - Semester Examination, November / December 2024 
 

Subject : Chemistry   
Paper – V(B) : Metallurgy, Dyes & Catalysis   

Time: 3 Hours   Max. Marks: 80 


 
 (Smelting) 
 (Hydrometallurgy)  (Leaching) 
 
 
 (Alizarin)  
 
 (Homogeneous catalysis) 
  pH
 
(Enzyme Catalysis) (Carbonic Anhydrase)  
(Michaelis) (Km)  



      



  (Pyrometallurgy) (Hydrometallurgy)  (Electrometallurgy) 



(Malachite)  


  (Azo Dyes) 


  


 (Aldol Condensation) (Nitramide) 
  

(Michaelis Menten) 


 



**** 
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  Code No. G-9405/U

FACULTY OF SCIENCE
B.Sc. (CBCS) V-Semester Examination, November / December - 2024

Subject : Chemistry
Paper - V(A) : Spectroscopy and Chromatography

Time : 3 Hours Max: Marks : 80

(8x4=32Marks) 

 (8) 

 diatomic  selection rule 
 .1

 finger print region  Infrared (IR) .2

  .3

 non-equivalent  equivalent  proton NMR .4

 1H NMR  .5

 Mass spectrometry .6

 batch extraction  .7

 Rf Values  RfTLC .8

 descending  ascending .9

 Calumn Chromatograpy .10

 (GC)  .11


  (HPLC) high-performance liquid chromatography .12

Cont.2
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(4x12=48Marks) 



infrared spectroscopy force constant (K)     (a.13





 electronic transition (n  (b  

 auxochrome 

 1H NMR Strcture   (a.14

Acetaldehyde (ii) Ethyl Bromide (i



 mass spectrumacetophenone  Ethyl bromide (b  

 III   (a.15



visualizing agents  thin layer chromatography (TLC) (b  






 dry packing  wet packing   (a.16



 instrumentation  (HPLC)  high-performance liquid (b  

 analysis  paracetamol  





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FACULTY OF SCIENCE
B.Sc. (CBCS) V-Semester Examination, November / December - 2024

Subject : Chemistry
Paper - V(B) : Metallurgy, Dyes & Catalysis

Time : 3 Hours Max: Marks : 80

(8x4=32Marks) 

 (8) 

 smelting  smelting .1

 leachinghydrometallurgy .2

  fused-salt electrolysis .3

 synthetic dyes  natural dye .4

 Alizarin .5

 bindingDyes .6

 homogenous .7

 pH  acid-catalysed .8

 phase transfer catalysis .9

 carbonic anhydraseenzyme catalysis .10

 enzyme kinetics (Km) Michaelis constant .11

 enzyme catalysis .12

Cont.2
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(4x12=48Marks) 



 refining process   (a.13



 Electrometallurgy  HydrometallurgyPyrometallurgy (b  

 Malachite Green  Crystal Violet  (a.14



 Azo dyes (b  

 general acid catalysis  specific  kinetics  acid catalysed  (a.15



 base catalysis decomposition 
  nitramide (b  

 Lineweaver-Burk Plot  Michaelis-Menten  (a.16



 enzyme catalyzed oxidation alcohol dehydrogenase   (b  


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