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                                                       Part A                                  10 x 1 = 10       

           
Choose the correct answer
1.   What is the temperature of liquid nitrogen?




          CO1-K1
          a. -120 ̊ C

b. 0 ̊ C

              c. -150 ̊ C
             d.    -196 ̊ C

2.   Which part of the light microscope controls the intensity of light entering the viewing area?
          CO1-K1


         a. coarse adjustment 
b.  fine adjustment
  c. diaphram
              d. condenser 


3.   The size of the thin layer of adsorbent is about 




           CO2-K2

         a. 0.1 mm 

b. 0.2 mm

c. 0.3 mm

d. 0.4 mm

4.   In chromatography the stationary phase can be




           CO2-K2
        a. Solid only
           b. Liquid only

c. Solid or liquid
d. Liquid or gas

5.   What is the unit of absorbance? 






           CO3-K1
         a. L mol -1 cm-1
         b. L gm -1 cm-1

c. cm

             d. no unit 

6.    Which of the following techniques could be most useful to identify and quantify the
       presence of known impurity in a drug substance. 


                       CO3-K1


        a. NMR

     b.   MS

         c.  IR

            d.    HPLC

7.   Who is the father of biostatistics?






           CO4-K1
       a.   Fischer            b.   Karl Pearson                c.   Francis Galton        d.  Francis Bacon 

8.   In biostatistics group of individuals taken for a study is called


           CO4-K1

       a.    block

b.     population

c.     group

d.     flock 

9.   Square root of the mean square deviation is known as



           CO5-K2
      a.   variance 
b.   median

           c.   SD

           d.   mean

10.  In 95% confidence interval, the level of significance is



           CO5-K3
      a. 0.001 

b.   0.1 

        c.    0.05

          d.    0.5
                                                              Part B

                        5 x 4 = 20

Answer Any Five questions

Each answer should not exceed 200 words or one page

11.   Explain the principle of light microscopy. 




      CO1-K2
12.   Demonstrate the set up of soxhlet apparatus. 



                  CO1-K3

13.   Enumerate the principle and application of TLC. 



      CO2-K2
14.   List the components of gas chromatography.



 
      CO2-K1

15.   State Beer’s law.







                  CO3-K1
16.   Point out the applications of X-ray crystallography.



      CO3-K4
17.   Comment on secondary data.
 





      CO4-K2
18.   Record the types of diagram for the data presentation. 

                  CO4-K1
19.   Discuss the measures of central tendency. 




      CO5-K2
20.   Comment on the scope and limitations of biostatistics.

                             CO5-K4
                                                           Part C                                            3 x 10 = 30

Answer Any Three questions

Each answer should not exceed 600 words or three pages

21.   Evaluate the working procedure and application of electron microscope.              CO1-K5
22.   Explain the principle and instrumentation of distillation unit.


       CO1-K4 

23.   Discuss the components and application of HPLC. 



       CO2-K2
24.   Summarize about western blotting.





       CO2-K5

25.   Point out the principle, instrumentation and application of FT-IR.  

       CO3-K4 
26.   Enumerate the types of centrifuge and rotors.



                   CO3-K2

27.   Explain the sampling methods for biological data. 



        CO4-K2
28.   Examine the types of frequency distribution.




        CO4-K3

29.   In a dihybrid experiment in F2 generation the following plants appear yellow round 940, 
        yellow wrinkled 260, green round 340 and green wrinkled 60. With the help of chi square 
        test, verify that 9:3:3:1 ratio is followed. (table value at 5% level for 3 df = 7.81)  

                                                                                                                                      CO5-K4

30.   Relate the features and types of correlation



      
        CO5-K3
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10×1/2=5
1. d. -196 ̊ C

2. c) diaphram
3. b. 0.2 mm

4. c. Solid or liquid 

5. d. no unit

6. d. HPLC
7. c) Francis Galton
8. b) population
9. c) SD
10. c. 0.05
Part B










5×4=20
11. (a). Principle of light microscopy
An object placed on the stage is magnified through the objective lens. When the target is focused, a magnified image can be observed through the ocular lens.
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11. (b) Soxhlet extractor has three main sections: a percolator (boiler and reflux) which circulates the solvent, a thimble (usually made of thick filter paper) which retains the solid to be extracted, and a siphon mechanism, which periodically empties the thimble.
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12 (a): TLC -  isolate non-volatile mixtures-adsorbent material- aluminium oxide, cellulose, or silica gel.
Principle: separation relies on the relative affinity
Application: qualitative testing of medicines, isolation of biochemical metabolites, identification of natural products, separation of pharmaceutical formulations etc

12 (b): Parts of GC

sample port: introduce the sample at the head of the column

carrier gas: helium, hydrogen

Column : sample is separated into its constituent components, packed and capillary
Detectors : selective and non selective

13. (a) Beer’s law: concentration of a chemical is directly proportional to the absorbance of a solution
A = εbc
where A is absorbance (no units)
ε is the molar absorptivity with units of L mol-1 cm-1 (formerly called the extinction coefficient)
b is the path length of the sample, usually expressed in cm
c is the concentration of the compound in solution, expressed in mol L-1
13. (b) Application of x ray crystallography
determining the size of atoms, the lengths and different types of chemical bonds, the atomic arrangement of materials, the difference between materials at the atomic level, and for determining the crystalline integrity, grain orientation, grain size, film thickness and interface roughness of alloys and minerals. identify the structure of various biological materials, vitamins, pharmaceutical drugs, thin-film materials and multi-layered materials, proteomics and pharmaceutical sector

14. a)Secondary data: already been collected by someone, fabricated 

Sources of Secondary Data: Government Organizations, Semi-Government Organization, Teaching and Research Organizations , Research Journals and Newspapers, Internet

14. b) Simple Bar Chart

Multiple Bar Chart or Cluster Char
Histogram

Frequency Curve and Polygon

15. (a) Mean: x = ∑x/n

Where x is the variable and n is total number of observations

Median is the middle value of X 

Mode: The variate which corresponds to the largest ordinate

15. (b). Applications: research, medical and pharma science, genetics,numerical taxonomy, weather forecasting etc

Limitations: unable to explain individual items, qualitative characters, results are not accurate, deal with average, only one of the methods of studying a given problem, liable to be misused
Part C










5×7=35
16. (a) Electron microscope
Principle:  A stream of electrons is passed through the object and the electron which carries the information about the object are focused by electric and magnetic fields

Components: Electron gun, Electromagnetic lenses—three sets, Image viewing and recording system.

Working: Stream of electrons - pass through the center of magnetic condensing lens-  made as parallel beam - focused on  object - absorbed by the denser region of the object - real image - the final image is obtained on the fluorescent screen

Application: structure elucidation of the specimen - molecular nature and mechanisms of disease- view the 3D structure of biological tissues or cells - determine the structure of proteins and observe viruses - characterize and analyze organic materials - evidence for crime and law purposes
 

16. (b) Distilation: selective boiling and subsequent condensation of a component in a liquid mixture

Types of Distillation: Simple distillation, Fractional distillation, Steam distillation,Vacuum distillation,Air-sensitive vacuum distillation, Short path distillation, Zone distillation

Application: water purification, lead-acid batteries and low-volume humidifiers, perfumes and food flavorings, Oil stabilization, 

17 (a). High performance liquid chromatography Separate, identify & quantify components dissolved in a liquid solvent with a high analytical resolution. Sample carried by a moving gas stream of Helium or Nitrogen.
Instrumentation:
Main components : solvent reservoir, or multiple reservoirs, a high-pressure pump, a column, injector system and the detector.

Four types of columns used in HPLC:

· High performance analytical columns [internal diameter (i.d.) 1.0-4.6 mm; lengths 15 –250 mm] - used mainly for qualitative and quantitative analysis

· Preparative columns (i.d. > 4.6 mm; lengths 50 –250 mm) – used mainly for preparative work

· Capillary columns (i.d. 0.1 -1.0 mm; various lengths) 

· Nano columns (i.d. < 0.1 mm
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Applications: separation and purification of compounds in pharamaceutical industry, detections of compounds used in environmental studies, forensic, food industry etc 
17. (b) Western blotting: used to identify specific proteins from a complex mixture of proteins extracted from cells
Steps: sample preparation - SDS-polyacrylamide gel electrophoresis – transfer - protein blotting - testing.

18. (a) Fourier Transform Infrared Spectroscopy (FTIR):  provides specific

information about the vibration and rotation of the chemical bonding and molecular

structures, making it useful for analyzing organic materials and certain inorganic

materials. IR region: near - IR (400 - 10 cm-1), mid - IR (4000 - 400 cm-1),  far - IR (14000 – 4000 cm-1). Components: a radiation source, interferometer, detector
Application: structure prediction, compound analysis, quantitative analysis
18. (b): Small Bench Centrifuges: relative centrifugal field of 3000-7000 g, erythrocyte
Large Capacity Refrigerated Centrifuges: maximum of 6500 g, nuclei and chloroplast.

High Speed Refrigerated Centrifuges: about 60000g, micro-organism, cellular debris, larger cellular organelles
Ultra Centrifuges: Preparative ultracentrifuge: 600000g, refriger​ated, sealed and evacuated; lipoprotein fractions from plasma and deprotonisation
Analytical ultracentrifuge: 500000 g; detect changes in the refractive index

Swinging bucket rotor : buckets that start off in a vertical position but during acceleration of the rotor swing out to a horizontal position

Fixed Angle Rotors: tubes are located in holes in the rotor body set at a fixed an​gle between 14° and 40° to the vertical
Vertical Tube Rotors: considered as zero angle fixed angle rotors
Zonal Rotors: batch or continuous flow type
Elutriator Rotor: contains recesses to hold a single conical shaped separation chamber, the apex of which points away from the axis of rotation
19. (a) Probability Sampling: In probability sampling, every element of the population has an equal chance of being selected - Simple Random Sampling; Systematic Sampling; Stratified Sampling; Cluster Sampling

Non-Probability Sampling: In non-probability sampling, all elements do not have an equal chance of being selected - Convenience Sampling; Quota Sampling; Judgment Sampling; Snowball Sampling
19. (b) Frequency distribution: a table displays the frequency of various outcomes in a sample- grouped into classes-values in each class is frequency
Types: 

Frequency distribution without class intervals

Frequency distribution with class intervals

Cumulative frequency distribution

Variables: Discrete (countable), quantitative; continuous, qualitative

20. (a) Null hypothesis: 9:3:3:1
Level of significance: 5%

Degree of freedom (df)=3

Total plants: 1600

Expected ratio: 9:3:3:1

Expected frequency (E) of yellow round =900
E of yellow wrinkled = 300

E of green round – 300

E of green wrinkled – 100

Table

Chi square = ∑ (O-E)2 / E = 28.44

This is greater than table value.  so the hypothesis is rejected. The experiment does not follow 9:3:3:1 ratio.
20 (b). Correlation refers to a process for establishing whether or not relationships exist between two variables. Correlation coefficient, r, is a summary measure that describes the extent of the statistical relationship between two interval or ratio level variables, always between -1 and +1.
Types of Correlation
Positive Correlation – when the value of one variable increases with respect to another.

Negative Correlation – when the value of one variable decreases with respect to another.

No Correlation – when there is no linear dependence or no relation between the two variables.
Simple correlation- Study of two variable

Multiple correlation- Study of  more than two variables

Scatter diagram

