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SECTION A

PART I- Multiple Choice Questions (30 marks)
Choose the correct answer and write down the letter of the correct answer in the answer Booklet against the question number. E.g. 31 (c).  Each question carries ONE mark. Any double writing, smudgy answers or writing more than one choice shall not be evaluated. 

1. Closeness of the agreement between the result of a measurement and a true value of the measurand is termed as:                                                                                                                                      
a) Accuracy               
b) Precision                    

c) Bias                   
d) Target range
2. All the following cause random errors in analytical process in the laboratory EXCEPT:                                           
a) Change in reagent and control lot

b) Inappropriate pippeting  

c) Change in laboratory personnel

d) Expiring of reagents 
3. Lyophilized serum is advantageous as quality control material because:                                    
a) It is in liquid form which is ready made to be used. 

b) It can be stored at room temperature 

c) It is stable for longer period at 2-8oC
d) Doesn’t effect by the light 
4. Calibration is defined as the process of:                                                                                    

a) Analyzing quality control material to validate daily results

b) Measurement of carry-over of the analyzer

c)  Setting the equipments to generate results in reportable range

d)  Setting the wavelength and measurement units

5. Kinetic method of measurement involves:                                                                                

a) Recording of absorbance at the certain interval of time during the chemical reactions.

b) Recording of absorbance at the fixed time when the reaction is about to be completed.
c) Recording of absorbance at the fixed time when the reaction is completed.

d) Recording of absorbance at the beginning of the reaction. 

6. Choose the INCORRECT statement of the Lambert-Beer’s Law:                                                   

a) Absorbance is directly proportional to the concentration of the solution in the cuvette. 

b) Absorbance is directly proportional to the intensity of the monochromatic light striking the cuvette with solution.  

c) Amount of light transmitted through cuvette is indirectly proportional to the absorbance. 

d) Absorbance is directly proportional to the thickness of the cuvette. 
7. The maximum magnification of compound microscope is:                                                      

a) 100x

b) 1500x

c) 400x

d) 1000x

8. Widal test is used as a presumptive diagnostic tool for the infection caused by: 

a) Staphylococcus 

b) Streptococcus 

c) Salmonella 

d) Shigella 

9.  All the following tests indicate renal condition EXCEPT:
                                          
a) Urea/Creatinine

b) Electrolytes

c) Urine 24 hours protein
d) HbA1C

10. Choose any pair of the following parameters which can be used to calculate CV:                
a) Variance and mean

b) Median and variance

c) Standard deviation and the mean

d)  Variance and reportable range
11. The sexual life cycle of the malaria parasites occurs in:                                                        
a) Female anopheles mosquito

b) Human host

c) In the environment 

d) In all of them 

12. Scientific name for Roundworm is:                                                                                        
a) Wuchereria bancrofti

b) Ascaris lubricoides

c) Ancylostoma duodenalae

d) Trichuris trichuria

13. Pork tapeworm infection is caused by:                                                                                   
a) Ascaris lubricoides

b) Ancylostoma duodenalae

c) Taenia sagginita 

d) Tania solium 

14. Following protozoa can be demonstrated in female urine and vaginal samples:                   
a)      Plasmodium vivax

b)     Trichomonas vaginalis

c)     Entamoeba coli

d)    Leismania donavani
15. Which of the following vector transmits Dengue?                                                                  
a)   Anopheles gambiae

b)   Ochlerotatus triseriatus

c)   Aedes aegypti

d)   Cules spp

16. Which of the following statements is considered a major incompatibility?                             
a)   Transfuse PRBCs group B to group AB patients

b)   Transfuse PRBCs group A to group B patients

c)   Transfuse PRBCs group A to group AB patients

d)   Transfuse PRBCs group O to group B patients

17. In which malaria parasites multiple ring form is seen in the red blood cell?                         
a)   Plasmodium ovale

b)   Plasmodium malariae

c)   Plasmodium falciparum

d)   Plasmodium vivax

18. What percent of formalin is used for preservation of tissue samples?                                   
a)   5%

b)   10%

c)   15%

d)   20%

19. Mounting fluid for skin scraping for fungal identification is:                                                                        
a)   Lactophenol cotton blue

b)   10% KOH solution

c)   0.85% saline

d)   None of the above

20. Which of the following is an acid fast bacterium?                                                                
a)   Pseudomonas seruginosa

b)   Escherichia coli

c)   Mycobacterium tuberculosis

d)   Cornybacterium diphtheria
21. How long can you keep the serum sample prior to blood glucose testing?                            
a)   Less than 1 hour

b)   More than 1 hour

c)    12 hours

d)    Overnight
22. Which of the following virus causes swine flu?                                                                     
a)   H5N1

b)   H1N1

c)   Influenza virus type B                                 
d)   All above

23. The normal reference range of Hemoglobin in adult man is:                                                
a)   10-11 g%

b)    15-17 g%

c)    9-11 g%

d)    11-14 g%
24. In TB microscopy 100 bacilli in 100 fields is graded as:                                                         
a)    3+

b)    2+

c)    1+

d)    Scanty

25. You are given 10ml stock solution of 20mg/mL. What would be the concentration of the solution if it is diluted to a final volume of 500 mL?                                                                   
a)    25mg/mL

b)    2.0 mg/mL

c)    2.5 mg/mL

d)    0.4 mg/mL

26. Internal quality control should be done:                                                                                 
a)    At regular intervals

b)    Whenever problems occur

c)    Anytime there is a chance, e.g. new equipment, reagent

d)    Before running the test

27. Blood group ‘O’ contains:                                                                                                      
a)   A antibodies

b)   B antibodies

c)   Both A and B antibodies

d)   All above
28. If you add 0.1ml of serum and 1.9ml of diluents the factor will be:                                       
a)    1:10

b)    1:20

c)    1:30

d)    1:40

29. To prepare 500ml of 10% H2SO4 from 40% H2SO4, you need to add:                                  
a)    25ml of 40% H2SO4 and 475ml distilled water

b)    125 ml of 40% H2SO4 and 375ml distilled water

c)    4ml of 40% H2SO4 and 496 ml distilled water

d)    None of the above.
30. 1000 micro-liter (uL) is equal to:                                                                                            
a)   1000 ml

b)   10 ml

c)   1 ml

d)   0.1 ml

PART II : Short Answer Questions (5x4=20 Marks)

Answer ALL the questions. Each question carries 5 marks.
1. Write down the steps of blood collection procedures in correct sequence and 5 important precautions to be taken during blood collection.                                                              
2. Draw a labeled diagram of the basic parts of a photometer and describe its principle and write function of each part.                                                       

3. Describe the laboratory diagnosis of Pulmonary Tuberculosis and draw an interpretative table of grading system for reporting acid fast Bacilli.  

4.   Describe the laboratory diagnosis of Malaria. 
SECTION B

Case Study 

Choose either case 1 or case 2 from this section. Each case carries 50 marks. Mark for each sub-question is indicated in the brackets.

Case 1

A 40 year-old woman visited Jigme Dorji Wangchuk National Referral Hospital with complains of intense perineal itching. A pelvic examination by the physician reveals that the woman has a white discharge with foul smelling. She was instructed to collect a midstream clean catch urine specimen. The urine was sent to the laboratory for a routine urinalysis and the following results were obtained:

Physical Testing
Yellow, cloudy with no odor

Chemical Testing
Urine Benedict test: Positive (4+) 
Bilirubin negative 
Ketones negative 
Specific Gravity 1.015 
pH 5.0 
Protein negative 
Urobilinogen normal 
Nitrite negative 
Leukocyte esterase positive

Microscopic Analysis
RBC 0-2/hpf 
WBC 10-15/hpf; seen in clumps 
Casts 0-2 hyaline 
Epithelial Cells - many Squamous Epithelial cells seen 
Bacteria negative 
Crystals few urates 
Yeast moderate
Based on the above findings in the investigation, answer the following questions: 

1. Identify all the abnormal findings of the urine. (5 marks)
2.  Write down the normal reference value for each abnormality. (5 marks)
3. Physician concludes that woman has a vaginitis associated with other diseases. What results suggest that the woman has a vaginitis? (5 marks)
4. From the above findings in the urine, what is the most likely cause of the vaginitis? (5 marks)
5. Physician has advised her to collect clean catch urine, do you think she has collected adequate urine specimen? (5 marks)
6. What results indicate that the urine was not a midstream clean catch and explain the importance of midstream clean catch urine? (5 marks)
7. ​​​​​​​​   What is the most likely final diagnosis for this woman? Explain other symptoms which woman suffers but not presented to the physician. (5 marks)
8. How does this diagnosis explain the presence of the glucose in the urine? (5 marks)
9. Explain the relation between the vaginitis and the final diagnosed disease of this woman. (5 marks)
10. What are the tests that physician is likely to advised for further confirmation of her final diagnosis. (5 marks)
Case 2
A group “A” man marries a group “AB” woman. The man’s father is group “O.” 
1. What are the possible ABO groups of children produced from this mating? (10 marks)
2. The woman is Rh negative and the man is Rh positive. The man’s mother was also Rh negative. What is the chance that their offspring will be Rh negative? (10 marks)
3. Because the pregnancy is high risk, the woman wants her husband to donate blood for her. Give 2 reasons why this is not a good idea. (10 marks)
4. During the pregnancy, the woman experienced a fetomaternal bleed and was given Rh immune globulin. In the Post delivery, she was re-evaluated and it was found that she has developed a weak Anti-D and an Anti-E.Is she a candidate for Rh immune globulin now? (10 marks)
5. What could be done to aid in determining this? (10 marks)
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